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Echinopsine $i{LI{k D& *
WHEE « KREHETF - KEFE="

Syntheses of Echinopsine Analogues™

Takanobu Itai, Shoko Suevosu1 and Genzo Ogusa*?

Echinopsine and its analogues were synthesized from 4-nitroquinoline l-oxide by three different ap-

proaches. Some observations obtained in the chemical experiments and in pharmacological screening tests

are described. Though the pharmacological actions are not so strong, I1Ic, I1Te and I1If influence to coronary

blood flow volume, and I1Ic reveals vassopressor and antipyretic actions in () grade.

(Received May 31, 1968)
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5L 5r
4.

300

240260 280

—I11, - I,— I, ——IV —>—1II,,

Fig. 1. Ultraviolet absorption spectra (in 95%
EtOH)

EbhTVWaHED 3%, ElLIRTEdIRTL
FNERRCTIREZT Y, 2ECKBIET VA Y

EERALT b, d, e 2ARKLT.

OCH, OCH, 0
SSElenEien
A .
N N=" N
I X R

3

990 240 960 280 300 390 340
I, -1, — 1V

Fig. 2. Ultraviolet absorption spectra (in 0.1 N
NaOH)

L LZOFETLARTERVLDOLHENT
XV DA ESBVWERHREE, L E7
I/ BEEESENEIREROBTEEELED TMe-
nshutkin FIRicfEMEL B L EX T ZOKFEERTT
B wRBRIA T EOTIRIEED - T -
.

EFFTFLUIRrLVEFY UBEAVTRE IS 24T I
v, BB X ARISHBERLR—WETH L e

Table 1. 1-Substituted 4 (1H)-quinolone derivatives

Reaction | Yield Mp RS ! Recovery Yield of
Appeara- C-0
Method*® [Temp. Time| 94 | (Cryst. % IV o,
nce | (Nujol)
hr solv.)
b xylene 3| 42 =0 41
[TIaw CH, (hvom) | ®ewmm | 1620
b 140-60° 2 | 90
b 200° 4| 2 o 13
I1Tbi®> CHy, |- (‘Locﬁt) W | 1620
¢ EtOH 3| 69 11
. a 150-60° 3 | 30 62° 13
HIc» |CH,CH=CH, ' AR | 1620
b |1805° 3| 30 | (AOED *s
b |160° 2 51' . 22
NId | CH,GH, by | mEaka | 1625
c 104-10°3 | 52 ‘ : 3.4
184-200° 5
P |(CHNO,) | %8 ay
Mle |CHCHOH | ¢ |140° 8| 17 | (heomy | eop | 1620 31
d 58 8
CIL,CHOH 104-8°
IIIf [ d 49 |(EtOH- | pifaghds | 1620
CH,0H AcOEt)

*8 3 : alkylation b : TsCl rearrangement c : Menshutkin method d : 4-Aminoquinoline method

* Ve 550 mp 181-2° (AcOEt) &% IRcm! (KBr) 3200(NH), 1630(CO)



W, KiEn:

Echinopsine $H{ElA D &5k 3

Wient, Fitu—pn-a-%)7uit Yy &M
CWTRISEfTRVBNEZE L, Zhd ok
REDOHMOMERB ECNRERLITRT. $EED
FEHBINA RS P ER L ICBIFTEL .

T, LB ATEDBEOBBHE, A b=ty
v, EVTIRFy, RN =S) vl
BHLPCEHh, ZORPALER AL RBEET 2
IHINRE=ABECHBOCREVALERBERA T
B, IDZEEEBBLTT I ARV EEOKRD
L&D ERERA, IV 2 RERBT= L
TEBH B 3-nitro4 (1H) quinolone (V)% Kigglk
TAAYFHETCAFMEL, FAEELLTS-T 2
7 & (VII) Za‘:AﬁJzu‘c

NO,
Pd—C
N
CH,

(CH ).S0,
NaOH

@ET

==}
®

VI I
Table II.
. , -1
mp cryst. solv.| Yield % Iﬁﬁ}gl)
VI 221-2° MeOH 82.2 1640
VII 153-4° MeOH 50.3 1630

DEERLICERHE D W CERR, i vwh A
M, SUElER, MEER, BRER, HAEER B
FIBRELFER, 37 Fv oV o fER, #3597 AMER,
iV ER, MERZ I U ERB I UELRRRRE, O
EHCHT 2 BEE AN RSB E LV ER
Wi fed’ I, e, IIIf SEMFEEICERE % &
FL, MlcZmE LH, FRERZOREEDR.

COFRBERIT T —¥ A BB ARE—BT
RIoTfihbheboT, MARKEMIHEsh
ZRTTHD, ZZiiEBOBRERTB.

£ R 0o X

4-Methoxyquinoline (Ila), 4-ethoxyquinoline
(Ilb), 4-allyloxyquinoline (Ilc) 4-alkoxyquinoline
I-oxide (Ia, b, ¢} 5.0 g % CHCI, 40 m/ jzJ5fiEL, =
uic PCly 10 m! ¢ CHCly 10 m! iR % KB LEN
SHMT 5. FEIODHEH S 5 I305EH, O

AREMxZ NaCOg 74 Y #EL L, CHCl; i, &
¥, K.,CO; 8%, CHCl, MEgmas RERET
5. Ila%9bp; 160-5° (M) 3.7 g (82%) M
pic. 203°, IIb'® bp,111-7° 3.8 g (83% ) f & £ i pic.
205-6°, IIc™ bp,., 113-9° mp 43-4° 4.1 g (91%)%
agte .

4-Benzyloxyquinoline (IId)!® Ni-Al&4:1.8¢ X
YRLZSF—=w A e HvT, 4-—benzyloxy(iuin-
oline 1-oxide (Id) 4.5 g % MeOH 80 m/ |z¥5i L5
BETRILTLAREl ENVRINESES. 2 THESHE
B -7 HML, BEKE RT3 bp, 240-5°
(RIE) 1.98 (46%) #E&yH pic. 188-190.5° = —
FAREY & v 4(1H) quinolone (IV)#%0,748 (28.7
%) Bl&EY 5. mp 199~200° (7 )
4-(f-Hydroxyethoxy) quinoline 1-oxide (Ie)
ZF VYV IT— 50mliz Na05g #h0%60° Iz
SR U T¥EH LA 4-nitroquinoline N—oxide 4 g %
Mz 60° 2 BERINE, ERO=F L ZY a—L 2R
JERE LAEBRER T 7T 5. BT
IVERE. mp 174-5° JsF 3.44 g(69.6%)
4-(f-Hydroxyethoxy)quinoline(Ile) 10% Pd-C
1.2g #FvT, 1e4.83 g % MeOH 1t 3R L =BT
BRLAKE 1 EAMRRESES. FiRL, MeOH 2%
%, BEENVEVIVERRTS.  mp131-2°
3.94 g (88.4%) AESHE.

1-Alkyl-4(1H) quinolone (IIla-f)

aZ:V4grB{b7Ur 48l NalO7g 240K
A= 15wl 2 LIciR e R g Tmsg
2E—NEBEL, TAIF7u< hOENTS,
b % : alkoxyquinoline 1 g iz Tosylchloride 0.03 g %
FYVUORE IR LGB L2, ReaT
NaOH 7% V4 & Licfg, CHCL i, K,COE:
BERBEEEEL, BEETVIF7 v~ b OERT
ERRBRIORILT
NELETE ) —VHRE TR LTI L 4%,
BHEREL, BELEKT—FLTHI. o
# A& O MeOH |t fifig & &R o 20% NaOH %
ZTHE, 1 MBS CHCL oL Na,SO, 8
., CHCL BEL7A3IFru~ b CHBT2. 4
i%: (i) 4-aminoquinoline 1.1 g ¢ TFL v 7wt
Y vl g RKke ¥ ) — Vo MR L EERI20° 6 B
Pz, BHITHLAESREFRL EtOH o
9. dp 260-1° (EtOH) 1.2 g (ii) 4-aminoquinoline
10gt YV em—p-a-t/) ru—p FYy 1.28
BEKTF ) — 6 ml TYERELES TS 140 ~ 150°
10FFRINEL. AT () & ki iB+ % . mp. 219-20°

¢ j% : 4-methoxyquinoline
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(EtOH) 1.0g (i), (i) T L MBI DBOKICEDP  2BB80EY 2¥5.058L T8 hizkS % McOH

L NaOH #(0.01 g —I mi) %#MzBHISHEE. A LB, mp221-2°44g (822%) RESH.

B L EREERRT 5, KEEH LTCHEKRT 1-Methyl 3-amino 4(1H)—quinolone(VII}) VI

&) — VO L - EER TR TS . 07g %7 & briclEML 10% Pd-C 0.1 g 2T
1-Methyl-3-nitro 4 (1H)—quinolone (VI) V5g SR CB7TT 5. mp 1534° (MeOH) 0.3 g (50%)%

% 50% NaOH @I, LB T VEREDER B,

S RERPH LA BB ETYAFARRE M

S N Y
FRE (%) £BME (%)
G H N o] H N
Ie Cy;,H,;O6N 64. 38 5.40 6. 83 64, 55 5,44 6. 65
IIc Cy,H,, ON, pic. 52,18 3.41 13. 52 52, 06 3.27 13. 38
Ile C,;H,,0,N 69. 82 5. 86 7.40 69, 62 5.81 7.32
IIlb G, H;,ON, pic. 50. 75 3.51 13.93 50. 77 3.30 14. 21
1IIc C.H,;;ON 77. 81 5.99 7. 56 71.75 5.90 7.61
IIIc’ G ,HON 77. 81 5.99 7. 56 71.70 5.93 7.60
111d CyH;3;ON 81.68 5.57 5.95 82.63 5.73 6.29
II1e C,;H,ON 69. 82 5. 86 7.40 70. 33 5. 87 7. 62
11If Cy H;3O.N, 1/2H,0  63. 14 6.18 6.14 62, 50 6.04 5. 80
VI CioHgON, 58. 82 3.95 13.72 59. 06 3.65 13.31
VII C,oH,ON, 68. 95 5.79 16. 08 69. 47 5. 51 16. 31
9) Q. Price et al.: J. Amer. Chem. Soc., 68, 1807
X S (1946).
1) G. Tucker, J. Irvin: J. Amer. Chem. Soc., 73, 10) A. Surrey, R. Cutler: J. Amer. Chem. Soc., 73,
1923 (1951). 2413 (1951).
2) H. Meyer: Monatsh., 27, 259 (1906). 11) E. Spath, H, Kolbe: Monatsh., 43, 469
3) E. Ochiai: J. Org. Chem., 18, 534 (1953). (1923).
4) W4 F#, N, 263 (1951) 12) H. Meyer: Monaish., 27, 265 (1906).
5) E. Hayashi et al.: Chem. Pharm. Bull., 7, 147 13) C. Price: J. Amer. Chem. Soc., 68, 1204
(1959). (1946).
6) BH, KT : K, 85 344 (1965) 14) H. Meyer: Monatsh., 27, 988 (1906).
7) Y. Makisumi: Chem. Pharm. Bull., 12, 1424 15} H. Meyer: Monatsh., 27, 262 (1906).
(1964). 16) E. Hayashi: Chem. Pharm. Bull., 7, 141

8) E. Winterfeldt: Chem. Ber., 97, 2463 (1964). (1959).
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Analysis of Pharmaceuticals by Autoanalyzer. V

Determination of Pilocarpine Hydrochloride in

Pharmaceutical Preparations

Toshio SuiBazakI and Miyoko YamamoTo

An automated determination of pilocarpine hydrochloride in pharmaceutical preparations has been

carried out with a high accuracy using Technicon Autoanalyzer.

It is based on the formation of a yellow dye (A 5% 440 my) in aqueous solution by oxidation with sodium

hypochlorite or bromine solution in the presence of pyridine and acetic acid. The relative standard deviation

of results in this method was about 0.49%.

(Received May 31, 1968)

ERRO—RD LS BEICERTHIL AW
ELTA— BT FIAF—ACTREL TV 3
LD, ARENHIEY, ¥ 7 =A CORBREERND, &
BEeil ey BEULERGAETRET L E
HOEOT, CORBERALTA— T F 74 F—
CErEBern b vErOEREBI AT,

EBRrrt Lo olBEREL LT, BiERES
hieboiz7 7 b o 2BRERHRET 258D 8b
5, TOFHRIREREL, 277 vols, 5
BOZRAFVIZLERICERT S, ZhicHLT, &
HEFER - ) Y VERIRE L EeEE, BEE
LIFECTRER X OBIREE bIZBETRELDOTH
olc., EREEFRBORD IV CRFARERAVEZED
5, BEZPRE P& bICBIREEEALE.

I HEBRIUHEE

141 & &

Technicon Instruments#-f4—+ 755 4 F— (kb
BFABRE), Ta v F—E A max M40 my, 2FUHF
—R7r—%AiiBE 6mm OLORFEHRL.

1.2 BESIUEE

WHEERER T L Y v ABIK (BEE . 0.1~0.15
%) @ REEFERT MY VAR (BARERFGE2E,
WRE7 v FFALI v OBESEREERL, KTHER
LT+ 3) AR5,

RERWE . AEERS

15vjv% YT 4vv9% EERIRQ : BV Vv

(4#%) 75 m! J3 XL UVKEEBR2 ml 12K %% € 500ml

L5, ARNYs, (KEERRERAV3HEAKE
). 8viv% U Tr . 1vv%Eimke : (RER
Kr v 35k )

0. INB X U0.5NFAREF F U ¥ A¥E : BAKER
]

0.5N/KERMEF b U ¥ AfE . BAERF

I & B &

I-1 ERmrohlyviEss

HEpve vy (BAREREH) e@g7Tvr—#
— CURMERL, 0o 50 mg FHEHICEY, K
REPLTCERR 100ml LU, 2 0WEEY Bk
RIEREIZ D T TIEREL +5 .

I.2 HEBKoAR

AR B e h AL 0mg iCRET 2R
PRBCRY, BEREFROBECKTHERT 3.

FAKMERR, BOEA R Y = b L K50 mg iz
HIETIEEFPERBCEY, ZeeRlABXUKEM
2 TRY BEROD, HiEREMLZ < pPHI UFLL
KB L, KEx LY, Thiz0.5% KEgkr b
Yy AEEMZT PHOI~6 L L, K&z CEHER
LR OBEL TS,

I-3 TBEARRELSICERRE

ERARERKL Fig. 1 @sii.

FST— 71/—I~M§ﬁ%ﬁ§i'ol()\?&iﬁl—2$&%io
%, ﬁﬁoﬁgﬁ&‘l S ?“éﬁ_&)h_%‘?OF‘ikm’&;‘bw
o, 7T —ofEBIEEGT | BREIC30Y > vk L
Iz,
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Pump flow rate

air to waste 3 (mifmin)
V [ 042 0,1N Na,$,0,
[ © B0 e
7 el Vg [ 1.71 Pyridine-HAc
waste aq. soln.
440 mp 1 0'80§amplcf;is

042 o 19/ N2OCI
160 5 N NaOH
20y

Fig. 1. Autoanalyzer flow diagram for pilocar-
pine determination

S: Sampler

C: Colorimeter
M,;, M,, M;, M,: Mixing coil
= : Acid flex tube

HAc: Acetic acid

#EE v R 4 ey (CuHiNO « HCl) o E(mg)
=% O & (mg) X ET/Es
7o 2 UEs | EHIR O ICE
Er . REARO T E
I EEEGOKRH
FEEEER (Fig. 1) iz LIc v, KROBERM L KR

R: Recorder

L.
0.1 XEEEB -EUVIVE
.11 REORE

YOy« BRI L €Y V- BiER - KORAE]
&1x, Fig. 2 iz/+ k3 15vivy% By v . 04
ViV %EHROEBESKERPSEY ThoT. B, Y
CUOBERET LTI VIENREESTE.

absorbance

1620 30 (%, Pyriding): A
0.4 0.8 12 (%, HAc): B
Fig. 2. Concentration of reagent
A: Pyridine (in 1% HAc)
B: HAc (acetic acid) (in 15%, Pyridine)
Concn. of Pilocarpine HCI soln.: 20 ug/mi
YOy - BHRIRO PH I 6.6Thoic. EUY
VitpH 6.6 L 723 X 5 iZBHRO b Y IT i O F HEER,
REW, EREACCRARCEEREER A L &
5, WIhLEGATZR 2 VB, EARIIEHEE I
LA ERBRREEE R R LT,
WHUIERET ) v L D REBERBRT Y T A
RETEP OB R L BB L ORI Fig. 3 1R

+ X5, HHHEFER0. 06~0. 15% C—ERWNES
FL. BPERRE. 1%Db0eHW3ZLE L.

— | h

hed
o

Absorbance
I

1 L

=01 02 (o)

conen. of available chlorine
Fig. 3. Concentration of reagent
Concn. of pilocarpine-HCl soln.: 20 ug/m/

TAY L 0.5~ 1 NAKEMEF b Y v ARBEY T
bHol., SHIREEEZRDS EREERDT T
BT 7 ERELIEML, 7Tre=THRERK
RERRECPEALL.

FAREF P Y 7 A¥E0.0l~ 0. INDEDOWTFH
FRCTLEEAERUBRE G i,

Me1-2 E{bE:RI

Fig. 4 TR LEERE AT, Z0EBRIEOKRE
HWHERT Y Y AREEZNZ T bR oRERRE
ETFATET )Y METHET 5 CRET SR
vk Fig. 5 iR+ X 5ic, 25°Cik5 2R, 0°Cizl55
P ERBLTLIEE A CRECEILERD 1o
i, Pump

I flow rate
(m!jmin)

0.42 0.1N Na,$,0,
Pyridine-HAc

340 [soln. 60m/
Samplc 30 m/

3.90 "'NaOCI 15 m/

air

air to waste

- Wi
Iy

1

7440 mp

waste 1.50 05N NaOH

Fig. 4. Flow diagram to examine the oxidation
time of pilocarpine by sodium hypochlorite

M,;, M;: Mixing coil
C: Colorimater
R: Recorder
Sample: Pilocarpine HCI (20 ug/mi)
0.3
roreer 25°
PRSI £ 555 St Ut U - 09
; 0.2
E
< 01

5 lb 1‘5 2lO (min)

Fig. 5. Effect of oxidation temperature and time
Concn. of pilocarpine HCl soln.: 20 ug/ml

013 BRRARY MBLUVRER
BB e bV ABR (20 pg/ml) 2Pl EOSRM



55, WA 3= b7 —RIDBEEROSN (F5H) 7

CHERE L T RGO AT A 27 b L DRk
1T 40mu izh-7 (Fig. 6 358 . Hxr EPS«3TH
BAIGEER).

HBEr IV 2~100 pugfml OKEIR (BRHEHR)
CoEXBBHERRLZEZS, 2~30ug/m! OB
FEERE CERM 2 e (BN 30 pg/ml 2 TR
440, 28).

HREER O DI B Th -T2,
0.6
£ 04
g
0.2
L
400 450 500 550

wavelength, my.

Fig. 6. Absorption spectra
Concn. of pilocarpine HCl soln.:

M.1-4 EEHOEE

TOBARREH T oA v L EUESEEE T 2ER
AN L 2 HERTFRENIOTINALRDWTR
L. vhbb, 57400, FF749, 8
Junndt7 49y, ¥V Fy, KB, 5-AFLY
SN, DTN, FAFAFITIUN, NAEF
—v, TuxHFy, vuixyrFy, VIV, b
VARDF, ANP T 2=V ¥T7 Iy, =aF
VEET IR, ¥=—%, e FreaF ralapEL
Bholeld, #7xAy, 747wy, FTIVH
BloREERL, 222AFNA4-TI/AFAEY
~‘/“f/&i 100 pg/ml CURYIGEED. 058 L7z, hdo

20 ugfml

HEY D 5 LRBERFBOND YV L RBREEZ A3
L&, Puappvy, F7IVERERTHE, ¥ 7=
AV, FETe I vREALAEPoT.

I-2 RFEK-BEYDVE

EEAEK (Fig. 1) o Ly, EBLE. KL
Mixing coil M, 3 2 Al Uie . REEERB ORDY
CREREE A, S&beRFLEL S, 8V
YTy, 1v/v% Bk (Fig. 7), 0.5NF AR
FY Y AEE, 0.5N KERMLF b U v AR, BUBHAMRT
DEBME R B L OEER 50 ug/ml BPEYTH-
7z, BREBZIER e LYY 10~70 ug/ml OyEE
HE CEEESED b, ZOEBAEOFEIE LR
EEFER - Y S VRO KBT Ch o7l (REEIRS0
pglml 12 THlIEEER0.22), BINR 7 F v O K
(440 mp) BB Lz o fe.

0.3

0.2

absorbance

0.1

5 10 15 20 25: B
0.5 1.0 L5 2.0 tA

Fig. 7. Concentration of pyridine and acetic
acid (HAc) using bromine solution

A: Concn. of HAc (in 159, Pyridine)
B: Concn. of Pyridine (in 1%, HAc)
Concn. of pilocarpine HCl soln.: 60 ug/m/

V #ifloeERE
Table 1 {z;R L7e & 5 ichilr 3 HI(HEAD) 2 5RBL,
BOBOIZSVWTHRIRLERERB - E 5,
WRTREBEEMEBONE,

Table 1. Determination of pilocarpine hydrochloride in pharmaceutical preparations

No. 1 2 3
Pilocarpine HCI 1. 09 | Pilocarpine HCl 1. 0% | Pilocarpine HCI 1.0%
g So@ium phosphate 0.47 | Chlorobutanol 0.3 Chlorobutanol 0.3
"'é Soﬂiumhdtihydro- 0.4 [J-Hy?}i‘oi(ybenzoic acid 0. 02 Phenylephrine HC1 0.08
% SPdf)SP ate - mt: 4 eStCl: Boric acid 0.37
& odium chloride 0.21 | Sodium chloride 0-57 | Potassium chloride 0.22
Sodium carbonate 0. 005
x (%) 98. 4 100.0 ©99.0
n 10 10 10
S 0.35 0.47 0.39
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BEiTh-le., ER0oFEY XVERET, HETS
ELDTHoTz.

Bboiz, THRECEEVCEZEERHE ILUARE
| En e A S
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1) ErAIEE, WARRAT  HERE, 84, T~11
(1966).

2) RISRIME, LARZBNRT  HAERE, 85, 1~4
(1967).

3) E. Brochmann-Hanssen, P. Schmid and J. D.

Benmaman: J. pharm. Sei., 54, (5), 783~ 4
(1965).
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Studies on Analysis of Pharmaceutical Preparations. X

Spectrophotometric Determination of Nicotinoyl—4—aminoantipyrine

in Pharmaceutical Preparations

Masayoshi TaTsuzawa, Shigeko Hasuisa and Masayasu MuraTa

Nicotinoyl-4~aminoantipyrine (I) was hydrolyzed by reflexing with HCl to produced 4-aminoanti-

pyrine which reacted with phenol and KzFe (CN)g in an alkali medium buffered at pH 8.0 and gave a orange

red color, The chromogen product could be extracted with chloroform, showing an absorption maximum at

458 my.

A new spectrophotometric method based on this color reaction has been established for the determina-

tion of (I) in pharmaceutical preparations.

For the selective determination of nicotinoyl-4-aminoantipyrine in a wide variety of drug preparations,

influences of 45 ingredients in the commercial preparations of common cold were examined. Possible inter-

ference substances such as sulpyrine, N-methylaminoantipyrine, aminopropyrone, phenacetin acetanilide and

acetaminophen might be eliminable by the extraction with chloroform in alkali or acid medium.
(Received May 31, 1968)

& =
HIROBEH N c=aF /AN 4T L) TVFE
Yy (NP) 2BALEZLONUCCRLAB XS
hoteDT, BAERATON PEREBLHEI TS
OHFEETE T,
WHERNPOERREBCOBEY T IHET 55
B, BRI Y B AN, hsDBESNHOE
ARERDOBEERTRT KPR TE LT,
EELRBRMERICEMALCEERT S L
ERAT, ZOBEEO 1 DL LTNPRALY PLVE
BEETH0TC, Ribkvror7=y vk (F—=vb K
W) BRAHBREVPELIBEL ok, 22
TNPRERTOBB4L—TI/ TrFY v(AP)

L, 7297 bRV U AKETCT =) - R
BEE, AV N7/ —NBaRyARSE, HEaE

By A HEERAICL DS, BREFARRREIOTH

ET 5.

kDA v F 7=/ — 2RI X BB AEEY ©
BELY F{ThoTw e, BE LRz ofFEr I v
u A AT 5 HEETR Y, BEEK 1. 5FRE
LFB e RTER. ERPERSOBRN RIS
LT3, €9 vFn v REKS T4-fiic -NH,, -NH-
EEFTDIL0, Ef3MADBc L v-NH, £ 752
-NHCOCH; #: &8 15 b DR AR GBI imo iz
ERBZLBOhotc. LL, BEEREZTASY
HTr/reRV AR5 2l VBRECTE B0
T, FBIELSHFE NP o RIc+SRHTES L
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Exohd, 7/ VEEEET VESY AE
BT ORT =) —NVERIFBLTA YV 727 — VK
BERCTS, FERFVBEEREAV DT
JEY HETNPERBR CERRAEDL S,
FEORIGEBBIROLBYTHS,

cH, CH
Q H
N
p K.Fe(CN),
gHs CH, pHS 0 )
N=®=O_
7
CH, CH,
2 B F
1. EBERLUEE
B2 VS0RIERER, HSEP S-3TRIHEES

IR & ER L.

Flo, ROBFEEEH LT,

ZaF /A N-4-FTI T FE) v RS H
" Trommsdorf #:81) » 7 v w kL b L EERL, 105°
CAREERLELORFERTS.

4-7 I/ T rF Y VIR (25 pg/ml)

0.2%7 = / — VIR

1%7 =Y 7 bk Vo LB

BEREEE T =T AMEEK . | MEHRY v
=% AR S0 mliz I M7 v E=7KE ML TpH 8.0
N3,

(it) v UBBEENR C 0.2MY VB KES Y U AE
7% 50 ml iz, 0.2NKEMLF bV D AR NZ T pH
8.0 zFHfT 5.

(i) A EREREINK 0 0.2M 129 « 0.2NE{L Y VU
W7 AJEHE 50 ml (20, 2NAKERES b Y'Y AYRE LT
pH 8.0 zfAM +5 .

2. EEE

Al (NP 1.5 mg/ml &%) Sml % 20 ml o4
g7 7 2 =ag Ah, BIERR Smi ez, HEBEA
DEXKTIHEMETS. Bk, T/ AT F LA
vENL, KB Y T ARREREEETHET
Mz, SsSEAEMrRasMLsECMEs. oh

2200ml 0227523, AEMLTERK
200ml L+ 5.

CoHED 2ml & 30ml oIEARBREICL Y, &
HWE2ml, T/ —ABER2m, BIXOT7=UL7F
Abh VU AR 2 ml ENZOFEHRETS. 56
iz mudi s l0mlz2ERICMLZ, X{WYVBER
DHLBEBHKEEHREL, 7 v nil bABICEKEER
FEY T AL gEMATRYBES. HEBEHRAHEL,
RIRICOEEE 10 mm O5ET 458 mu 2T 5K
NEEZRIEST 5. FBlicERER (1.5mg/ml) 2L D
FROBE (58, BE) 21Thv, TREZREL
KR LV EELHETS.

o= F ) AN 4TI/ TUFEY VB
(mg) =TT OE (mg) X ET/Es

EBHERBIUER

1. E8EORIEHER

RbHAYE (NP 37 pg/ml &%) 2mi 2Ly, kB
BRI LB > TREREERTR, BAKOTIN
BRIB L7, Fig. L iR+ LY 458 mu (TRINDOHE
ReHk b,

04} —: in GHCl,
—---: in Aqueous solution

g 03
=
<
=]
b
2 0.2
=

0.1

/// b
400 450 500 550 600 mpy

Wavelength

Fig. 1, Absorption Spectra of Colored Solutions
obtained from 7.5 ug/m{ of Nicotinoyl-4-
aminoantipyrine

Reagents: Borate buffer 2 m{ .
0.29%, Phenol solution 2 m!
1% KzFe (CN)g solution 2 m/

2. EXEIR

2l (NP 2.5, 5.0, 7.5, 10.0, 12.5, 15.0 ug//mi
THOM) RTML, 20 2ml kLY, FERCER
BIZL D> TREBEL, ZNEhoBREELHE
LTefE R Fig. 2 iRt &8 ) HREEZEB.

3. EERHFOKE
CORBIEINPODIRIZIVER LTI/ TV
FEY Y (AA) LORIETHEHHLETAAZH
T%1¢1ﬁ?‘f2ﬁfio 7z.

31 REBRELMEEFELOMMR

REBE (AA SO pg/ml &%) ImlzrY, T
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0.6

05t

<
>

Absorbance at 458mp
=3 =)
3] [<-)

0.1

5 10 15 ug/me

Concentration
Fig. 2. Calibration Curve of Nicotinoyl-4-amino-
antipyrine
Reagents: Borate buffer 2 m/

0.29%, Phenol solution 2 m/

19 KgFe (CN)g solution 2 m/
0.1% 7=/ —NEHKE 15ml L 1L, 1%7=VV7T
Vbh Y v AEEHE 0.5, 1, 2, 3, 4, Sml DEERETIE
A&e T ERERE (SRRIETZEK) RioTZh
FRAE L, »XFRERBIRLTI%7=9 v 7 ik
HY Y LEKE 2ml L, 0.1% T/ —VERE
0.5, 1,2,3,4,5mi 0FBPETHEREETRILLIHN
ELl., ZOERE 0.1% 7=/ —AEK1.5ml 03
&, TV T AT Y T ADEEN 0.5~5 ml O
TREEBCEE S —EBEEZRLE, ZhicxLT
Tz ) —NOWBESELTEES, BE 3mi~5ml o

04

U Y
031 /‘—

0.2

Absorbance at 458my¢

0.1

By S Y dedndudutil

Volume

Fig. 3. Relation between Concentration ratio of
Phenol-K;Fe (CN)g and Absorbance

—A~—: With 0.19 Phenol solution 1.5 m/ and
various concentration level of K;Fe (CN)g
solution

—QO—: With 1% KgFe (CN)s 2 m! and various

concentration level of Phenol solution
Blank

BT—EoREEEZTLE. Thitk-TERICLS
VBT YT bR Y Y ARIKRIE 2 ml, 02% T =
J—NVEHE 2ml LERBRBEL, BRBT =/
— VBRI EERKICES & T T v BERREIH
BT BHHhE 0.5% IV,

3-2 BEHEOBEEL LUPHERLE & OBR
EEH o pH B U Tt Martin,® Ettinger, 5%,
Gottlieb HYHEH 6P, 2LBEELYOMERDH Y, &K
WEABURE PH OR BT 4 VREIC X 25825
F2LLTVws, EESBEHAVLORS 1Y VB
KEgfbt b U v NBERR, @& vER—KBRLFFY Y
LB, BEHRT VE= U ANEEN R Y % v pH
6~9.5 Oz WAEERE L 2L = AFig. 40
X5iz(8)ix pH8~9 ofict—EDEERL, £zl
(2)i2 pH 6.5~8.0 2 T—E D%, pH8 Ll kiz pH
DERR Lo TERRENET 2R L. iz 9L
rEeREafcBY 2ELR. BREMMcRTI/©
UUBAELBvybh, ThiZ@oRERE: v e
DHFETS. 7T/ Y VEFEORSEERLTE
B2z v pH 8O TERET 5 LIZRELT.

M—»wJﬁ::$=§S;::;Eﬁ

e
w

Absorbance at 458mpu
<
N

o
=
v

1 s

6 7 8 3
pH
Fig. 4. Relation between pH and Absorbance

—+—: Phosphate buffer

—A—: Borate buffer

—(—: Ammonium Acetate buffer
Reagents: 0.29 Phenol solution 2 m/

1% K; Fe(CN), solution 2 m{

3-3 REIDEER & WRSLE & DRI

BT (AA L LT 50 pg/ml £4) Imigly
0.2%7 =/ —nNEK 1m, 1% 7=93vT74Es Y
T AN 2 ml FiNx CERI Lo THEL,
10, 20, 30, 40, 50, 603D ABEICHBELILbD
ZoOEENTFNREELZHE L2 L5, Fig. 5 TR
75D T—EMEER L. Lizd o TR
14053 L BE L 2,
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e
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Absorbance at 458myu
e
N

o
=

10 20 30 40 50

Time

60 min

Fig. 5. Relation between Reaction Time and
Absorbance

Reagents: 0.2% Phenol solution 2 m!/

1%, K Fe(CN); solution 2 mi

3-4 NP QESFMRESRE & BEE L DBIR

NP #iIKDHELTAAL LT =/ —VEHES
HHERICLBNT, NPR2RRLFETICET 28
DPEER I CRRE R L.
HEVEINP L LT L5 mgm)Smik & Y, 10%,
20%, 30%, 35%EEOFhFh Sml Mz TEK
T304, 1BERE, 2WR, SEERIOFBREICIEAL <
%, FRENEREC LS THBELHELE &
Z%, Fig. 6 g3 & BV EROBEIO~20% Tidg
BCERHEREEL, —HBERORE 2BHT—ED
fEER Lz, TREEEREEEACEEEEE2
SR L PR L.

=

o o o
N (25 NS
; "

Absorbance at 458mu

e

60 150 180 min .
Time

Fig. 6. Relation between degradetation time of

Nicotinoyl-4-aminoantipyrine and Absorbance

Reagents: 0.29, Phenol solution 2 m!/
19% K Fe(CN)q solution 2 m/
—QO—: Treated with 10%, HCI
—A—: Treated with 10% HCI (in water)
—+—: Treated with 209, HCI
—X—: Treated with 309 HCI
—[J—: Treated with 35% HCI

-5 EGEBREOREH
BRI (NPL LT 1OomgmlEf) Smipl

DERIBIZ Lo THEEL, ALK - X605
ETHEL, zowBEEERIMN LS, Figlk
HoNBLORBLALENIRSEDLDTEETD

Y

o o o
N (3% Ea

Absorbance at 458mpu

o

16 20 30 40 50 60 min
Time
Fig. 7. Stability of Colored Solution

Reagents: 0.2% Phenol solution 2 m/
1% K, Fe (CN), solution 2 m/

4 HEEROZ
-1 HEYHOKRS
TR OFERERTICBREA S B HOREEDE
3G, BRI OWTEREIZ Lk - THRIEL, %
DB LIS, 73/ uERy, AAE
Vv, N-AFNLTI)TvFy v (X}lxt”) Mg
DY), 7=FeFy, TRNTR) T2k S
RICEY 2|7 IV ERBDBERIREL -/,
UL, Zz=F®Fy, TEINTI/ T2 v ERK
INRESEREERICH 570, FRUTTRIZLAE
HELELREM-T.

42 HENEORE
N-2Fp73I/7v5ely, 7i/77utn v
VI UHEAE T 5 5 b HE CRAOBERTRE T
HB.

ANVEY V3T Y T AECHEBREC AR TH S
o, JuunRLALBYVEREECOHT S, TAH
VT n RV AT A LRV AHETE B,
T2 FF BT, 7N TI/ TR TN
VT und VA LRV RECOBECX 3

5 ##Hl, 5eH, ATEAHEBO NP OEE

NP o) 75 mg iTdiE+ 582 LY, Z7rudi
A 30ml Nz CRVBECHIBL, 28T 5.

BRSBTS Sz anki s 30m ¢ 2@HHL,
27 v ukL LRSS 5 o Ah, KBk r
FUYYARIE S mI T2EEVEYE, FruklhE
EORTS. KB/ v ek A T2 EHBHL, &%
DI uuFLLAEESbYE, #HEE 5m! T2[H,
10 m! < | [EHR Y BEABE SR TS. AKX 50 ml
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DARTZFAaAh, KREMLTERIZ 50m »
L, 2o5ml pMET7F Aaick v, i Sml %
i, ER%EFAROBELTRCRMEK 2 Al
L, ¥eRBERERTRCREEZRESTS.
§ ARSEHGE LY, HTHREACOVLTOS
Table | (R4 MEOL0EFPL, KKl VE

Table 1. Recovery test of Nicotinoyl-4-amino-
antipyrine in prepared mixtures.

Compounds A B ]
(mg) (mg) (mg)
Nicotinoyl—4- 75 75 75
aminoantipyrine
Sulpyrine 200
Phenacetin 200 100
Caffeine 50 50 50
Aminopyrine 100
Acetaminophen 100
CMC Sodium 50
Mg Stearate 10 .
Starch 100 200 100
X (%) 99.56  99.45  98.95
s (%) 1.05 0.98 0.83
n 5 5 5

Table 2. Analyses of Nicotinoyl—4-aminoantipy-
rine from Commercial Samples.

Sample A (Tablets) B(Tablets) C(Tablets)
X (%) 98.63 98.54 99.58
n 3 3 3

Constituent of samples:
Sample A = Table 1 A, Sample B = Table 1 B
Sample C = Table 1 C

BETACENRERETR - L 25, EILR,98.95
99.6%, {Rz=0.8~1.05 CHRIGLEEREY AR,
F TR OMBIZ oV T OSHEIE Table 2 o L 33
VChH 5.
5 B3
FEREBER NP o -HN . CO- % s cinsia e
LT -NH,oBELL, Bitflofficr=/ -1

WRIEA VK T7= ) —AEREERSE, BEE
BT 5H5ET, BEANAOHSRERS ShERR

P, AAEY Y, FI) SRRy, TxFbTy,
TEbTI/ 72V EPELREN, A4 v,
TENTR/ 72y, TR/ mbnrplizyis
VHETHHT A LItk VARETE S, xSy
BB THHT Azt itk v Sl Tx B

ML L e EBERTIROBAMAFON PoER
RAFRTCEZLDOTHS. _

WY IZDZHZERERITRDICH I D $edh T B
Telf e BRERRUARBELICES L £,

3 [N

1) E. I. Emerson: J. Org. Chem., 8, 417 (1943).

2) R. W. Martin: Anal. Chem., 21,1419(194-9)

3) M. B. Ettinger, C. C. Ruchhoft ihid., 23,
1783 (1951).

4) S. Gottlieb, P. B. Marsh: Ind. Eng. Chem.,
Anal. Ed., 18, 16 (1946).

5) ﬁﬂi%—', AN K, 18, 395 (1985).

6) M. Dannis: Swage and Ind. Wasies, 23, 1516

(1951).

7) R.]. Lacoste, S. H. Venable: Anal. Chem., 31,
1246 (1959).

8) ﬁﬁﬂ%,«mugﬁ% g5, 80, 1663
(1960).

REBAOSFICET 2% (B5128R)
BANZEHECLI2ZEEFRF VIV YL AT =4 v ORBESE

MREER - B - Pl

Studies on Analysis of Pharmaceutical Preparations. XI1

Potentiometric titration of Caffeine and Sodium Benzoate

Masayoshi TaTsuzawa, Mumio Istisasur and Shuji Nakavama

In acetic anhydrideacetic acid mixed solution, caffeine can be potentiometrically titrated with perchlorlc

acid using glass-calomel or Ag-AgCl, electrode.

A mixture of caffeine and sodium benzoate was determined at the two equivalence points. The first end

point indicated the basicity of sodium benzoate, and the second indicates the basicity of caffeine in the mixture.
(Received May 29, 1968) :
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BETROZEER T NI VAN T oA L OEESE
TH T =AY BEIULESERT M) Y AXERERT
AHYHETY v rA L AHELTHBIL, MEGER
BT, BEIPRETERELTVS. Z0kU7 /K
FEie b EREORF 21T - 7. B BP, USP,
DAB oW FhbiHoBRER ¥ FEEEALT
VB, bhvbhidAfEIKRED CEMERER
X VRREREHNE LT, B, ZohoERE
iz o TN TR 2.

Salven?, Kalejs?, Feltkamp® & i3 {8 REETED
BRI - R Ik CRET B R
BELT3, ¥FERY IBUEREEICLY,
BAEEP CRRERL TR - T30, FBEAVv
BERBRCHET 2HE, RESFRT MY v AEE
ERRCPOEMOMEIRTHDLH, H 74 Vi
FHETh P LBREORENZLAL ARV,
Lz o TRBOERCITEROBERE L, €
YO UTHHE TR HEETR-TVv5. HEER
Tao® L OWEND B,

LRUOhREEREZENL L TEEI 7= VD
FEZAVCORABEDOR ¥y, Fundkild, =
be Ay, KEFERR E L EKEBROBRAEEIC O
TR LR, KERR-KERE 6:1) 2AVE
MERCL DREOL WHEERI LD THE T
%. :

mj

EBRGERB I UHER

1. ER%EE

Z b e - s A B EER

RFEVvYar75 7 E336
WEsEE E336E
BT EA 120 x (Ag/AgCl,)

2. EMBLURRE

REEBRFT NV T A, HAI T2A, REEDRT
MY T AR T=A v BRER

0.1N BEFHRE . B R—RRBEOFEIc X v il
L, BET 3,

SEKEEEE, Bie, RvEV, Jun kb FBE
. :
=Fux&y: JIS 5k

3. ERAEK

REEBFT NV LI 7 =4 L OR0.278 E723%
EEBTII VL0148 5 7= A 0. 48 DB
DERY, BEEMZCE»L, 0. 1IN BEHERT

BAERE TS . WEBRPE-LUEAD D REER

MY UL, BEMBENON T oA Y OFRERH

T5.
0. IN R 1 m/ = 14411 mg ZRFBT + Y

7 b (CHgO,Na)

” l ml = 19.419mg717:r_/f‘/
(GsHoN,Oy)
FERULEARRERDO LB TH B,

A. RBHcE/KEEE 40ml 20z, ML CHRE
L, %X ¥y 80ml #inz 3.

B, #licr murdsa s 40ml Bk OuEKEESR 80
mi ¥ M BRET 5.

C. RPpic=t w4y 40 ml I L UEKER 80
ml FHx, IEEEL, BT 5.

D. RpHKERE 70 ml 20z TEET 5.

E. 3UBHcoKEEE 50 ml 3 X UME/KERES 50 ml %
Mz THEET 5.

F. 3BHOKEER 10 ml 35 X Ok 60 ml %
Mz BT 5. ‘
LEAREIC oV TR X OTHER ORI R
DEBY THB,

7y A

AREET 5 X CRBEMAZES 5.
CIIMBVARRCRERIA DY, poREAIRERS T
550855,

D.E F. s L < TLAESICHEBET 5,
TEERF

A, BRIiEEOT S LoBEECHESE P T T

[=2]
[=}
(=]

111

1=
o
(=]

II

2 8 3
(=3 < (=3
=

~ Electromotive force (mV)

—_
(=1
(=]

5 16 15
Volume of 0.IN HCIO,

2I0 ml

Fig. 1. Potentiometric titration curves of mix-
tures of sodium benzoate and caffeine with
0.1 N HCIO, in several solvents
Solvent

1: Aceticacid
I: Acetic anhydride-acetic acid (1: 1)
Il : Acetic anhydride-acetic acid (6: 1)
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Table 1 Analysis of sodium benzoate and caffeine.
Solvents Mixed sample Commercial sample
Recovery (%) 6 (n=6) Recovery (%) d (n=6)

A Sodium benzoate 97.92 0.49 50. 94 0.26
Caffeine 107. 07 8.43 48. 98 1.20

B Sodium benzoate 98. 41 0. 62 50. 96 0. 62
Caffeine 99. 10 0.44 47.18 0. 58

C Sodium benzoate 99, 49 1.93 — : —
Caffeine 102. 54 1.16 - —

D Sodium benzoate — —_ —
Caffeine — — —

E Sodium benzoate — — —
Caffeine — — —

F Sodium benzoate 99. 20 0.22 51. 61 0.12
Caffeine 99. 60 0.40 47. 56 0.37

A: Acetic anhydride-benzen (1:2)

B: Acetic anhydride-chloroform (2:1)
C: Acetic anhydride-nitromethan (2:1)
D: Acetic acid

E: Acetic anhydride-acetic acid (1:1)
F: Acetic anhydride-acetic acid (6:1)

B, THRBESEEEChs v ERTS LI L
5, E-BRBERE T 5 BREOETIZE DL
Bre CHEMUKRETRRRCHEETD.

CREAMNBVCLDEEI 74 vOERENKL
%,

Dl 7 oA VOB OB I\ T2 DO E RS
FENT, ERFRETHB. (Fig. 1)

E X EMOFRBI/N S W ion BEERIC & 5 MR
DRENEMTH S, Fig. 1)

FRIREFBT M) Y ABEUH 7 =4 vD0Th
DEMLRBHPAT, YREORESELETHS.
(Fig. 1)
EREOBEEHCTEREIT > iR % Table |
[lebin

EEB I UHR

BEARBIUCCRERCREBETEL, MBEKTY
BEBRL»Y, 7oA VOEEEERAT Y ENKT
POBRIZTE. THEH T =4 BN X 0 5
EhakwlBbhs,

BB IERAOTOBEBICELAVTHL A7V X
DREE S,
BEDIEEEIIBVA, T e b UBEORTIRY
TxA VOBMOTRENZFEL .

BWHRER T v b VIR e b R RTT S
eIV EBNOREE LT L2 BRE Lins,
ZOHBETIEMORERY A IFE L k.

BEF RS N VEEORPH Lo hBEM R
BOBEAL, bW BEOCRTIOBRERED
BEFThoTr.

DLEORR, 370 BRI 7= 4 L OREI
BLTVW3R, REEBMT Y U ALERICE, B8
HEPBELRABYETHS, T n b UoBEEIESR OB
WEBEFIL b O BHEMES L OB OREDS Aok
BEBT V) VABIUN 7 24 v ORERICESE
TH5D.

B DERAFEEITI ) Tdic b ZEEN 7272
WEERSBRUARHBLCESR L T

X Bk
) B. Salven: Medd. Norsk Farm. Selskap., 19,
199 (1957).
2) O. Kalejs: Aptechnoe. Delo., 7, 63 (1958).
3) H. Feltkamp: Deut. Apotheker-Zig., 194, 99
(1964).

4) KR : Rk, 74, 1078 (1954).
5) T. Tao: Yao Hsuech Hsueh Pao, 8, 206 (1960).
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Studies on the Potentiometric Titrations of Chinoform

Hiroshi Isaka, Mamoru NocucHi, Tadashi SuiBaTa and Kiyoshi YosHiMura

The iodine and chlorine contents of three commercial chinoforms were titrated potentiometrically by the
methods of J. P. VII and U.S.P. XVII together with the modified method of U.S.P. XVII, in which caromel

electrode was used as reference electrode instead of the mercurous sulfate electrode.

It was found that there was no significant difference among three methods by F-test.

The sample which gave a lower content of iodine by the method of U.S.P. XVII showed two spots in

thin layer chromatography on Silica gel G.

A crystalline side product was isolated from the mother solution of recrystallization of the sample and it

was identified with 5-chloro-8-hydroxyquinoline by mixed melting point examination and infrared spectra.
(Received May 31, 1968)

¥/ &NV AOERBICELTE, 188 Berby
bV v AREED 5 CiEREEE (U.S.P.XVI i3
Parr peroxide bomb, U. S. P. XVII [3#REE7 5 = =
EEH) RI-THFHhoa vERBIUERLERS
¥, HBER CEMNERET s HFERAELBvrohT
BY, BEL LT U.S. PXVII Ti3éi—FimpE—
KBEHEL, £ ] P VII (BF404E 5 B288 57
29581c X AHER) TRl v X VEBRY &
Ay sl oHEBSEN T3,

FELITX ) BNV AOEREITIE O BAEOEEER
LLT, SREBIVEROEBENEEEIRBIET

BE W TRIL, F MR ORHY O SR

ErRAOTUTREBET 3.
B - BB X UHE
1 BESIUHEE
REBIUREITRT]. P.VIIH 53 U.S. P
XVII E#oFkic Ui 2> TR L7, '
¥/ ANVARTRGE2ERBIUU. S. P, EXRE
WEET Y r—Z—CT4BEERL, ThZhika,
BRIUVCL L.
I BEE7S X1
7S 500 m! OBy T 2B A T T RaT, ¥
7 ARIIXER 0.3 mm, & 30 cm ©HOWETEHE
+ 39, ‘
I FEEBHLUVEE
A bm—Aa BAETEE
” YIvE—ky b

E336A
E436 E

” 7 uERFZ K E336EM
p SEE EA 241
- MEmE—RKEEE  EA 417
” HREE EA 409
V EgiEk

BB UMY 20 mg 2 RBE IR LB AKIC
DOHIHY, ASBEEXOTEELAK L ®
L, HDONULHBBETERLRET 7 2 aficiBA
+5.

FoMoFERTST U. S P.XVIL %23 i3dk
HooRED 2¥ALE.

Wer B YT AR T, P.URHOFE
EZDEERCE.

0. INTHERSRISTR O HIEEERY kT F Y v A (IE
HERIE) % 500~ 650° T 1 BEfHEEIEL, Z0§90.15
g (J.P. VIL #) 3\ i3# 20 mg (U. 8. P. VXII
B) BREBICEY, Asoml 2k soml 20z T
BHL, o0 LML EREE TEMNEEE
L, HEEREZEHLE,

ERZITRTA e - A0EBR I UERBEY AV
7z

U. 8. P. XVII Zkic vk, U. S. P XVII
ORBE—KBBB/BO 2 b Y ICBEFIH v A VEBEH
iz, .

£ B & R

I ZRBERBEERVS80+/RiLadhoay
EHELVERDEEIZDONT
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ABA%J. P.VII 58X U.S. P. XVII Bk
HBTOEL, 01N BRERCEMNERE LB
% Table 1 33 X U Table 2 1277,

J.P.VII g, US.P. XVII #3 L1F US.P. XVII
BEERCICEEOFEREIL SV TF-IRED® %
fitolclz s, aUkK, HRL bERERCER
BREIBODORL -,

Table 1. Comparison of iodine content of chino-

form A by the various methods of determination.

Modified

Method JPVI | sp xvi [USP {(XI:
No. of Samples 6 8 13
Average 40.218 40.424 39.878

4 0.324 1.096 0.856
Significant? No No —

1) Caromel electrode was used as reference
electrode instead of the mercurous sulfate
electrode.

2) Differences were determined by F-test in
analysis of variance. (P<{0.03)

Table 2. Comparison of chlorine content of
chinoform A by the various methods of deter-

mination.
Method j Jevin | Modifed ., [USP xvII
No. of Samples 5 8 13
Average 11. 927 ’ 12,210 12.309
4 0.174 0. 463 0.301
Significant® 1 No ' No 7 —

1) Caromel electrode was used as reference elec-
trode instead of the mercurous sulfate electrode.

2) Differences were determined by F-test in
analysis of variance. (P<0.05)

I U.S.P.XVI 2&B 880+ RILLA
BLUBROIAVEBLTEZSROLE
RBMABLUBRIROFECERL ZERY

Table 3 |07+,

WEOEREICSVT, F-REZ{Th 2L 5,
BHEESBATLEOBCERTZ DO Ao, 3y
RERICHOVTIHEERB% TERRES R D b 1
7“:8).

I U.S.P.XVIZEREROEEDOF /R A
ABLUBROIVES JVERSEROLE
RS /R b 2EABLUB MR oK R

LR % Table 4 TR,

AEOEREICSOVT F-RERFRoIE Z 5,

Table 3. Comparison of the results obtained from
chinoform A and B by the method of U.S.P.
XVII.

Iodine Chlorine
Samples
A B A B
No. of Samples 14 4 13 4
Average 39.949 | 41.214 | 12.309 | 12.236
c 0.856 | 0.447 | 0.301 | 0.076
Significant? — Yes — No

1) Differences were determined by F-test in
analysis of variance. (P<0.05)

Table 4. Comparison of the results obtained from
chinoform A and B by the modified method of
U.8.P. XVIIDV,

Todine Chlorine
Samples
A ' B A B
No. of Samples ] 8 l 3 8 3
Average 40.424 | 40.223 | 12.210 | 13.095
1.096 | 0.206 | 0.463 | 0.314
Significant? — No — No

1) Caromel electrode was used as reference elec-
trode instead of the mercurous sulfate electrode.

2) Differences were determined by F—test in
analysis of variance. (P<0.05)

aUR, BRLEVEERZGTD oAl oT,
IV U.S.P. XVIL &AW IBE& 0%/ Rib A
DIATRERLEZSEOHBEFE

HABAlkLovT, U S P.XVII #5xHvimgs
DA VRERLEREEOMOMBEEFRE BT 37
DI, 1I|/OF—F Lo T r B2 HAVTREEFT
Slb A, MEOMICAFRLBEERERD L
oz,

ZOBmRA L Fig. | L5351,
3.0}

12,0}

Chlorine percent

38 39 0 1

Todine percent

Fig. 1. Correlation between the content of
iodine and chlorine in- chinoform A by the
Method of U. 8. P. XVII
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V HRF /RN LARORHHOIERECDONT
AR, “vEV I AZI—N (9 1) BEE
LTBX—BATNVGCHB I v= ST 40— 0 kY
2O ARy FEHEZS.

2T, RPA2 20ERREC VIRL, MXx /&
AA l.4g, BEESH6EES [C] (mp. 119~122°)
8mg &5,
ERoFEHBEOHE s v 77 2k Fig. 2 g,
BR&HY BLU RS fE% Table 5 IKR.

&8 (C) 11 5—chloro-8-hydroxyquinoline ¢ 42
BELEBMLTEBARTETY, IR 271
Sadtler » IR chart® } 54— Lz,

Table 5. Experimental conditions in thin layer
chromatography on Kieselgel G.

Rf Values
Solvent
CH,ONCI | C;H;ONCII

Benzene:Methanol 4 : 1 0.68 0.63
Chloroform : 20: 1 0. 58 0. 55

Methanol
Benzene:Acetic 10:1 0.23 0. 50

acid

1 2 3 4

Rf

0
Fig. 2. Thin layer chromatogram of chinoform

‘and 5-chloro-8-hydroxyquinoline

1) USP Standard.

2) Sample A

3) Crystal [C]

4) 5—chloro-8-hydroxyquinoline Standard

Solvent: benzene-MeOH (4: 1)

% £

%) RNV AP0 a3 YRBICEROERECEL
T, US.P. XVII & J.P. VII L of0RARRLE:

RORETHD.

EEOCRET, DRERIVEROBAEDERE
RIBEOREER E L eit R, RA AV
BHEMICEERER VLV S R EE-(Tablel,
Table2), = DBE, WREBIIB~ v F LBy ) ¥ L
DREEIT S & ~BENIERICHET, 37 nKeH
VERLDBEL PRI EL  EoT S,

WER* / & b 2fElzovT U.S. P XVII #:33
X U.S. P.XVII 8% FlvWEREFA-c &
5, BEBERAEORICERED S i oo,
AVHERICIERLRENBD b (Table 3) | U.
S. P. XVII g% fv-t U. S. P @#ERIc o T i
LR, aUvREREOTHEDL 41.03% Ths. &
T AEEOHBMET Table 6 |2 FRFIRAVTHY,
BBtAR T P.VII 83X U. 8. P. XVII ¢ “g” <
HdHBH, POEMEEZEZ T3,

Table 6. Allowable range of halogen contents in
chinoform described in Pharmacopoeias.

Caled. % | JP VII % | USP XVII 9
Todine 41.5 |39.0- 42.5 | 40.0- 42.0
(94.0-102. 4)| (96.4-101. 2)
Chlorine 1.6 |11.4- 12.2| 11.0- 12.2
(98.2-105. 2)| (94. 8-105. 2)

ZZTEDOREEERT D, RBOERS
< BIEL, B 526 5—chloro-8-hydroxyquinoline
[Cl ML LTHEET 22 L N C& Tk, B0
Hyhid, sBPic (Q) B 0.4% SExh Bz &
iy, BRRAD I UROERENMED I B FEO
—HEIAMRAICERT 3 b0 L ELORS,

WED (C) DEABF AL AP0 3 vEERE
Y B By, U.S. P.XVIIg, TU.S.P.
XVII BEEBCTSE, REATRBIZL L RF—
ADELDERPRYRE > T % (Table 3,
Table 4). L LEFRESEICIIEALESBIIALA LT,
EREZ TR THEOLRMEZ /e - Tv 3
(Table 6). Z/cavRFBRLEFSEOBEIFE
BB RS bz (Fig. 1),

ZHIZL BRT, BBOBREN KX W].P. VIIE
T, RBALRACTLTF—F0E b 0%k
Lo Tv3.

JRP.VIIn 3 YHREFBEOBRBEI»RVBEL k-
Te3R, HHELVETE L LEEVRAVI S
TCE-TLBIEND, 4% L LRBRER D ICHEK
EORACEEIR2WT, SbHICRA 2L 5 HEH
b5LBbhd,
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199 (1966).

RHFFEIC B 7o D ARG e X W TR R T R 6 4)
X OERAE E OERIE LR v BIERgE

B KR TP RERTOMFRICESRLET. 5) Beilsteins Handbuch der Organischen Chemie
Haupt Werk 21, 95.
X S 6) S.F.Mason: J. C. S., 1957, 4874; Sadtler
© 1) U.S8.P. XVII, (1965). IR 18916.
2) J. P.VII, (1961). 7) ENEE»  FEeE %,  (1967), Hmik
3) RFHZ(E, REME: HERE, 78, 17 2R A
(1958). 8) # : JBREEE, (1968), ”
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On the Identification of Dikydrocodeine Phosphate and its Preparations

Haruyo AsaHINA, Masako Ono, Mochihiko SumMaminge and Kazunori TaxaHASHI

For the purpose of identification of dihydrocodeine phosphate and its preparations, 109 and 1%, powder,
it is very convenient to check the melting point of dihydrocodeine when liberated from the salt and prepara-
tions, as stipulated in the J. P. VIL.

Sometimes the procedure of J. P. VII gives the melting point outside of the required range (110~ 112°).
So a more reliable method needs to be deviced.

Of the procedures studied, such as treatment with ethanol or via derivative of acetate or bitartrate, the
first one is found to be most preferable.

Treatment with ethanol is carried out as follows: The sample is dissolved in water. On cooling the solu-
tion with ice, sodium hydroxide solution is added. The precipitate formed is collected and dried on a porcelain
plate. Then it is dissolved in absolute ethanol. After heating in a boiling water bath, the ethanol is removed.
The residue crysfallizes on stirring with a glass rod. The melting point is checked.

As a free base of dihydrocodeine, the compound of mp 57° or 90° was obtained. On drying under reduced
pressure over phosphorus pentoxide according to the procedure stipulated in J. P. VII, the latter was easily
converted to a compdund of 112°, anhydrous dihydrocodeine, while the former did not change.

On the contrary, the ethanol treatment procedure gave the 112° compound in both free bases.

The studies of infrared spectra show convincingly that the compounds of 57° and 90° are with water of
crystallization and one which melts at 112° is without it.

‘ (Received May 31, 1968)

YV UBUE FuaFa v elTohe, tolE
DORREBRET ST LN, boLLEY, ETH
v, JERVII Cl#sh T3 ) vEYE Fray
ALY, YUBYE Fuasf vI0E#gBI Y vBY
E Fueayfy 1005 ROMERRECEHShTY
5. LPLREFEROFETEHBMAVHRENCELR
VRS D EY TRV, B2 Thhbhil 8 BiE
hilc->T, L VEELBANELREB S LD, Zh
FEBNL, ERkoy ) —VREEIZ X >T, EORB

HEELE, 2 RESIFRES LRV TRES I
PeFraFfArgreFad faads iyt s
FER AV RHF TR, A —= bV 7RF 9 RN
STV ABERBAKEYE FuaFf(4 VicHE LR’
BYaHEE VL., 2R ] P. VI ECHEN
DEAERESRVEERES W3 REE, FRARNR
RIMVZE>THLPCERZD T, ZORERIED
WTLIRET 5. '
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ERHE - BRBLUOEE -
I. J.P.VI &
REFRBOFER LS - TE LR ERLF F1R
LCERL, TOBATE, LTV —F —

(RE, EBLY v) TRk, ToRSERE
L7cHER% Table | iR T.

Table 1. Melting point of dihydrocodeine
Under reduced

Dried
On a porcelain | pressure over
Sample phosphorus pentoxide

89~90° 112°
B 57° 57°
JAIC LY, mp57°, mp8I~00° HRY 2 MM

ORERPEON, ERTBZLI2XY, BERIESC
mp 112°4c 725 28, MFEREROTEERR LY,
AAjgECh o7, LEEN-Tmp d7° oEEIELR
el XXz OFEL L - THRRBR TR 5 D EE
ThHB.

IL @K/ —ILALIEE

ULBYe Fueasof0.58 %K S5ml igiEnL,
KEL B oKL VY AR Sml 2z, K
KPICHE TS, FHLUCEREAEL, KA T8
v, MBEAR LML, TORARIEL, SHiCE
Kz —n2ml ZE»L, KB ETBALT= ¥
J—NEIBEAEREL, BEVME T T AETHEE
FECEBEROBEERE LR E Table 2
T

2R

Table 2. Melting point of dihydrocodeine

Dried Treated with
Sample on a porcelain absolute ethanol
89~90° 112°
B 57° 112°

UED XD icEKRT ¥ /) — VBT - B
mp 57° o5 mp 89~90° oEERLESIC J. P,
VII OB ROBERNICE LT,

7.3 mp 90° DER: % 60° ORI TEXF 7/ —
NGB R ITE o ek 2 AB o iR mp 103° %
RL7c. %l mp 112° oi&KRAroHREH T L
mp 90° L35,

FrThhbhizz Zit 6 iz mp 57°, 90°,
112°, 103° DfE&Iz 2T, YiF DS 301 Eigkst a5
YEHEZFERL, NuyolikicXk b, FARIA~S b

A (IR) 2BE LIRS Fig. 1 iITRT.

1
750cm™1

3400 2600 1900 1500 1150 950

N
3590 f
3440
3120

/

_ 1160 | 1060
C mp 10%° 1102
1 1 I 1 1
2600 1900 1500 1150 950

75'0 em !

3400

4
3120

B mp 112°
2600 1900 1500

1150 950  750em-t

3400

A mp 57°
. 1 L L L 1 1
3400 2600 1900 - 1500 1150 950 750em =1
Fig. 1. Infrared spectra of dihydrocodeine in
Nujol mull

mp 57° Dt L mp 90° DEEREO I REHBIL 2k
A, vl bkicER Ry 3440 cm—, 3590cm1
ERL, 30 cm™t OJNOBME B VR BT T
el —HLEnT, ZDIREARLL, —F
mp 112° ofEfo I RIGHIR ABMERRSZOTBE
Lllz. &l mp 103° ofEEo I RIZFI=HD I
RLERBZOTCHIE L,
HRAOSEhBEENERNE, I RICGEVHE
FrLrbhTeraY, ABRERL 2EEOHESRI
3440 cm™! ORINEOMREZ T E RIZL, el —
FHLTWBZ N, 20 I ROEBWEBEICERKS
BVRNEKOBOEL LB LD TRV EEbR
5. BEITARILIb#EYT 5 &, 3590 cm™t, 3440 e
OFBRPBECZ LBHITbh, Liedts Tmp 112°
DFERITEAD THHLHW SRS, CEZARILB
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Bl OEFOMEREE L -7 IREFR LD T, mplo3e
OFESIE mp 90° oS L mp 112° oS E ORA
BTbdL 55,

Tzt A, BEIN Polymorphism iz X 3 4o
NEIDEFERT B, 7 auk hUEREE (BE
20 mg/ml, ¥ VOEX 0.1 mm) CRELLEZ 5,
TELELLL—B LA P AVEFELE., FDORAR
7 W% Fig. 2 1054,

1 1 1 L 1 - 1
3400 2600 1900 1500 1150 950 750em—!

Fig. 2. Infrared spectrum of dihydrocodeine in
chloroform solution

m. 7eEFAPEFAIFAY
YUEEYE Fu 251000, 3 8 IEKEREE 2 ml 0
%, 30FMBERL, BAEKBLERLKEL IO
%REET NV BRETAORERKDD ETHEM
L, L2t E R 58 L, PEROKTHE, 2
Z—pA5ml EMZTENL, FIRABBRE AL
J =T, BREEZOBRIKADLETABETH
3ml iz BETAR ) —NEERFETD., A5 — 1
KB LiEsrs, K8~10ml 2HMT5 L8560
LHEET D, =202 EMISTRKP KB, It
BE AWML, KT#holzon, 70° ORE, EEfLY »)
TLRFEERL, ZoRBAENELL. 2o R %
Table 3 o3,

Table 3. Melting point of acetyldihydrocodeine

Sample Melting point
A 118.5°
B 119°
G 119°

ZOFEIZE o TEL N T EFABIL OV TERB
IR b 5T 4 —ERBTER, T eI ARSI
REGEOVE ReaFf v oFEEEREREDZ I L3 T
¥, TeFMLRZ oFETRSIITEDATRY,
EFREEOIVEEAERL TV SO T, MCHibis
v FESRTNIEERRE LTHoRIATES D
DEBbh3. Flihbo7EFAVE FraF o
VOIRARZ MR, WTFRYEWIZE—DbOL
Fodohlk, FORA2Y Mg Fig. 3 TR/,

IV, BEEAKEVE knaFqy

1 1 1 1 1 1
3400 2600 1900 1500 1150 95[0 750 cm—1

Fig. 3. Infrared spectrum of acetyldihydro-
codeine in Nujol mull

VERRaFTA0.38 Bk Y )~ ] ml g
L, KBLERD 4 %BERBET ¥/ — VB 3 ml
ML, ECktBE AW+ 5, W EAkT ¥/
—NTHEERL, TORMAERREL RS Table 4
2Ry,

Table 4. Melting point of dihydrocodeine bitar-
trate

Sample Melting point
A 188°
B 187.5°
C 189°

PDEORER»S, MAOMEILI87.5~189°ThH Y,
TNREFAYREFTHRELTYS 185~ 195° O
TRV T3, A—2 NI 7RI CHELTY
% 189~192° DEAICELRVHERHBH, =0
FHERSOIERHTIHERND S, shzhs0ER
BARFEVE FraFff VoI RERAELLEZAHEN
=LA b BRLE., ZFOXL7 F L %
Fig. 4 1R,

| 1 1 1 1 L ]
3400 2600 1900 1500 1150 950 750em—*

Fig. 4. Infrared spectrum of dihydrocodeine
bitartrate in Nujol mull

V. ##E~DBER

YUBVE Frasf VIEHB I G VBYE F
w37y 100 BOMERREBIIER Y s X » DB
Loy, HiERoFEEMATREI . ZZ2 Thh
bhidbo &bl ZLThbo L VERMEDL W
ToFBIL L »T, FRi > THRHLE,

a. YyBEYbFraF 0.258 K 30mi i
BoL, KEEFr Y YLARE 0wl 2M2ik0s,
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rwwgkni s 20ml, 10ml, 5 ml CHiH+5. £/ n
vkl AlHE R ALY, AKBETI vk L heE
£+% . AEWIC0.5N Bk 3 m! MR L CH
ML, EERENZ, BEAET3. 5EEKELE
NoHAEBRIEF Y Y AR Tml 2Nz, KKPITHK
B3 LGRS, BEEEAEL, KK TEH,
MR ECHBL T, ZORAERE, bk
g/ —n2ml ZE,L, KEETIBALTZS /) —
NEREALEERRL, BREDEN T ABETHPLEEET
BlEROBMAENET 5.

b. U UEEUE FraFA 0,258 ic3iH2 258 &
Mz, thEKk30mlicEAL, KBRS RV T AR
#10ml 2 pxfend, 7w uki s 20ml, 10m],
5miciiiT 3. £7 v wdl AHEEZEbE, M
Tal@RclET 5.

c. YUBTUETFuaFAL 0258 BE24.758
0%, A80ml iz T 1 KERYRBEASRTS.
BEgICABRET MY v AREIOW FiMx o, 2
rrFkA s 30ml,20ml, 10m! chH+ 5. £7 %
vk ARHEE Y, DT a L FRiCAE TS,

U\J:--a: b, C Dﬁ&b: I/TCﬁgﬁ Tﬁfl??‘: ;ﬁg% 72
Table 5 [z 3&7.

Table 5. Melting point of dihydrocodeine

Dried Treated with
Method / on a porcelain absolute ethanol
2 89° 112.5°
b 90° 112.5°
c 89° 112,2°

DEOERML, = OfkT ¥ ) —VILERITEHE
bHRERATESZ ERbhote, BBIOHFET
B o hiz koS ]. P VII oEEHE 110~
H2° 22 238 808b 5D, ZOKRICOCTRRE
HTHB,

Kb e I REE LB HEBE oV Te KB E
REFCZATRIEECHEERLET.

X [

1) K%, /il HERS, 84, 1 (1966).

KIROWTF (B 1 %)
BE/OT N T T A—BIOHRIn 57 4 —C KBRS DTHE

Mt - REEE - BR 8

Studies on Cannabis. 1

The Separation of Cannabis Constituents by Means of Thin-Layer and Gas Chromatography

Haruyo Asaumva, Mochihiko SumMaMINE and Kazunori Takanasst

Cannabis is now one of the most widespread abused drugs in the world. Large supplies are available from

- both wild growth and illicit cultivation.

Fortunately in my country, there is no cultivation for the illicit production of cannabis, but it is smuggled

in small quantities and cannabis plants grow wild in the country.

It is interesting to obtain more precise information on variation in the amount and activity of the resin

of cannabis due to ecological condition, so experimental cultivation of cannabis plants on a small scale was

arranged..

By applying thin-layer chromatography on 0.3 mm Silica Gel GF, with benzene as developer and gas

chromatography of hydrogen flame ionization type with a column of 1.5% SE 30, to cannabis plants of

domestic origin, cultivated and seized, it was possible to prove in these plants the presence of tetrahydrocan-

nabinol and non-presence of cannabinol and cannabidiol.
(Received May 31, 1968)

FHE (Cannabis sativa L.) 1o hsE I 18\~ T REHER S
ELTHRESHTYE R, KERBREHEIZ X > T2 O

FAEEVLLEESh T3, 2, bBETIEK
BREEE, BaT5RESENDRP -k, KK
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OEIRLFE AL i oTe, L LEESNEEYIRL O
HMBA YL - TKERE LMW EICEE HA LI 25
LTw3,

KBRS 202 S HRAPRRELD/L, B
45— EEOERCHECL 2HEHTHY, 1 F
W5 O REFOMEMETERE 2 5 DW S B HHEIZ & <2
BAERS®RL, 42 FCRBIISZ T2 o3t B
L, BharYEapsLTws,

KRBT e L H L bfThb h, R
AdamsV {2 & o> TREESBHF T b o/ —
N (THC), 7o+ EYFH =1 (CBD), #FE,
—) (CBN) #0BET 2 0IZp3hiL, THC»ER
MERZETAZLEHLMCLTYV5. ¥ THC
DEERBBIIL TV B2 pisE GRS L L
TREIh T2 RBELEFEMEREREL TV 52
BHLMzEhD, ERHERELY KXo THAEKR
BMETHCESATY3Z LBHERISh Ty,

BIEOMFER ORI E L - THEB v + /7
ST 4=10 FRAyu<whF5T7 410" BAE K
h, 3vFEFue—n (CBG), Zr+¥rwm 3 v
(CBC), #rFEFuhit/ —AE(THCA),
BFETE—LE (CBDA), by FE/—A @
(CBNA), # > E¥Fu—if (CBGA) A¥o
RFROVHEL PR -TERY, ERFBEAL PR Y
VFIEsu A ER(CBCA) OABEICRETIL T3,
%7 C.G. Farmilo 5 Frru< 5374 —%
BeTFAY, R4 R, ®ryz, FYyTry, 75
W, Axva, BFFEORRIZOVTRIOTH &
1Fiv, EHZX Y 2R OEENLD D EHREL T
3. BECRRALETEED (Fr=—2,BFAY,
INTxz—, ZANAY) CRELTEORDOHEES
D HHEPTRLR TS,

REERERTCE HEERRBREESh TV, ¥
BORBLEDIRBLEMOLOTHE N0, b A
kﬁulﬁm,%wEﬂKIaTﬁﬁﬁitékﬁb
N30T, FIRLIEREEC oW, {LENFEE
THL, TOEMEBRETSZLATEIRLITK
BROREREE, AEEBSI RO ES A2 bR
BEERZLLEDbRS,

7T CEEGIZIGTEEORBICOVTHEHRB v e
NG T 4=, HRI v NTTT7 4 =X 5T
LickEREHETS.

EBHE

(1) FAWEPERERRE X Y AR LKA
F10g R 19674EFR I IBREL, FI4E 8 B3I BicHErk,
FI4£9 A 6 Biclitkz zhZn v By, o,

I, HoRM, Boad, ERBAESFCREL,
et Lk,

(2)  ALHEEALBETTERE 0 196 7AEEEBF AL KRR (BED SR
) rEELEbD

8) A FEXEBIE (F¥ 7 R)

@) EoRBET X RO

5) ¥'Z~% ¥ —) (Abbott #)

8 HrFrETA—L

M HrFre/s—n

FERFHEB L UREER

I. ¥@yOvhs574—

1) Fv—F (5x20 cm) o e

a) E& 0.3mm 0igs

Silica Gel GFyy 20g # 100 m! 03EAL 75 2 2
ek b, k40ml 2Nz <1 SREACEYIEE, 7
FV 4 —4— (Camag }t, BE) T 0.3 mm
DESOBZESD . HECHI0SERERII C I B
MERL, WA BRELLLORERTS. T
DRERORIE 7V — N 4KICAEY T B,

b) E& 1 mm &

Silica Gel GFy430g % 100 mi DA 75 2
=iz k Y, 7k 60ml 2% T 1 HI0BREHREY BY, 7
TV =g —kHeT ]l moOESOREES. BiR
THY 1 BB 110°© S RIEER L, RPEfEIC1 B
BELESORERT S, ZoREMoRER S v — )
S HICHYT 5.

2) EH

EREIER 7 om, H& 2l cm oMY 7 2 E
B (&R, 100—9) zFAvT, EAKETI0m B
BT5.

3) RERMKE

Echtblausalz B 4 mg % 0. 1N 7KELF F YV & ¥k
5mlizEad (FRRRS.

I. #2502 MF57 40—

FTRRo&EfTho 1z,

Column: SE 30 1.5%

Support: Chromosorb W (60~80Mesh)

I.D.:3mm L.:3m  Temp.:220°

Carrier Gas: N,  Flow R.: 50 m//min

Press: 2 kg/em?G
H, Flow R.: 60m//min
Air Flow R.: 1L/min

Range: 02V Sens.: 100 Ohm

Chart Speed: 10 mm/min

Appar.: Shimadzu GC 3AF
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OI. ZEMOBEINIFTST4—EARSA
REIFT74—

ATRRERMEHIRB L URIZ 2 Fh20 8 FoRO%E
Bz AR, Az —71 200 ml G180 BESR 3
EfTis-7c. PEICLT, BETHEEL, £
A&,

ZofTx A, EFS (THC, CBD, CBN)
DERBELO LN TV BF % 72, CBNOFEN
HPDLERTVAIECRBEIF R, EF~F—,
CBDRIUCBNDIGEHEIZOWT, ZhbD n-
~EFUBEREAVC, BRI r~ 77 -8B
VCHAZu= 774 —8fThotz.

# R % Fig. 1, Fig. 2, Table 1 {37+ .

(™ N T T T TN e T T A

frontle — — — — = — — ~ & — — — — -

0.68

00O VOOO
0.62 rOrOrOrQ rOn”OvO O vQO

050 vO 0 O O O O 0

N
wi 88080 a0
A B CDETFGHI:J

Fig. 1. Thin-layer chromatogram of Cannabis
Developer: benzene

Color reagent: Echtblausalz B

: male, flowering tops

. male, leaves

: female, fruiting tops (Tokyo)

: female, leaves

: female, fruiting tops (Hokkaido)
: charas

: extracts

: pyrahexyl

: cannabidiol

: cannabinol

Ty D QHE Y0P

red, o: orange, rv: reddish violet

: violet

N

$RBRORFE (B 13) 23
Table 1. Retention time of Cannabis
Sample Retention time (min)
A 8.9 11.0
B 8. 9% 11.0
C 8. 9% 11.0
D 8. 9% 11.0
E 11.0
F 8.5 11.0 13.4
G 8.9 10.1 13. 4
H 14.8 18.0
1 8.5
J 13.4
* low peak

HEIru~ 1 974 —LHRI v TFT 4 —
DHERERNT B DICF v 7 R LD REBARE)
DERHE—FAVZFRLHO>VT, 2¥DL3 TR
7.

H - ~XYUBRKEES 1lmm OBEBHRO THE
25mm 0 Lz 5i2ig 0.5 em, & 3cm 0¥k
fL, VECVCEM L, BHSREL, SkE
(2536 mu) I XV HKERELELVESET T LY,
n-~% ¥ VCHEM UL, ZTORHMES, BETHE
WML, FARZa< bl 574 — 54Tk o iR & Table
2 R T.

BRER /v~ 74— ZBYTHEBOE X
(0.3mm & 1 mm) iz k5 Rf {EOECE R 5T,

Table 2. Relationship between Rf values and tr

Sample |Fraction Rf values* trR
1 0.62 (reddish violet)| 11.0 13.4
Charas
2 0.68 (orange) 8.5
Female, 1| 0.50 (violet) 8.9
Fruiting
tops 2 0.62 (red) 11.0

¥ Developer: benzene
Color reagent: Echtblausalz B

% %

Fig. 1 X Tablel iz774 X5 ic2E s NigE
L, BEUZZARBIIRIAIC L V EERDISECIE A
sh{ (Fig. 1), SHBRELOBCBD-T2. T
b, HOEEOR=89 DE—7 B ED
L THOZFZEB LT — 7 BMEV (Fig. 2),
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| 7100 i 7100
1% A 190 B
180 lso
+70 170
+60 60
50 lso
“40 40
730 130
T2 20
10 10
T 0 T 0 T
Start 10 Start 5 10
1 ~100
90 [100
| c 90
50 D
180
L70
170
60
L60
50
150
140
140
T 30
\V\;m 120
To 1o
T 0 v 0
Start 10 Start 5 10

— 7 Bindpo o (Table 1)

F¥FAD R =85 XCBDTHY, tr = 13.4
BCBNTHBE &4t Table | THLHTHY, tR=

Fig. 2. Gas chromatograms of Cannabis
: male, flowering tops

: female, fruiting tops (Tokyo)

: charas

: extracts |

L EESERNE (MoK Kk tr= 8.9 T¥

110 3@E s v~ X570 —it k% RE i, BERK

iz (Table 2) BXUXLEM™® LY THCTHBZ L

FEETHD.
BREHc_Er g BvzBAETHCECGBN
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BREATL Rf EETTH, ZERECX Y ERARELS 4)
DTRHPTE S,
PRUbABECEES~AF Y — bk, THGC, 5)

CBNIZ#E 220 Rf EE R 2Ky F3Boh 5
2B, RIBIWGERAESTWS,
Bl BAEARRIC § C B D OFEESBEO I T 6)

B8, EHGPBICENE, LEEECLOIIZICE 7)
D, CBN#AKEL, THCRIRLAETH- .
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Studies on Cannabis. 11

Separation of Tetrakydrocannabinol

Haruyo Asamina, Mochihiko SHiMaming and Kazunori TAKAHASHI

The presence of tetrahydrocannabinol, an active constituent of cannabis, in the cannabis plants of do-

mestic origin was proved by thin-layer and gas chromatography in the preceding report.

After removing coloured and resinous substances by the chromatography on silica gel column, the

petroleum ether extract of the cannabis plants cultivated experimentally on a small scale was separated into

two portions, phenolic and carboxylic by sodium hydroxide solution in n-hexane. Tetrahydrocannabinol was

contained in the phenolic portion.

Those two portions gave a different spot on the thin-layer chromatogram, but the same peak on the gas

chromatogram, possibly due to the decomposition of the carboxylic acid of the latter portion.

By means of preparative thin-layer chromatography on 1 mm silica gel plate, tetrahydrocannabinol was

separated from the petroleum ether extract. It gave characteristic spot and peak on the thin-layer and gas

chromatograms. The colouration of the spot with ‘“Echtblausalz B>’ was red.
(Received May 31, 1968)
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196 74E I IE LIe KRB v~ b T 74— 8
TUFAIrw b T T74—itkoT, BbiLFFT
ERKer#srrE/—n (THC) PEDLIRIHS, i
ORDRLEVEDLRAPo T,

BT hruwhFT T4 —Ck o TREERD & BEE
TEY, MFEARICE > TRIL T L 5 @|EN
HHY R, BELIBZOKRME Y THCEHRET5E
A PR VAR AW FERT = TA -l A
4= iz TTHC 2B 5T LR TEROT
H}WET 5.

EBRME

W p RIS L, EELZARS offoRREEN

BYeZ8 CEEL, Bkl Lk,
EBFHEB X OHE

L # &%

KEE 2008 % 2L ofHT—F L CL2Ef0onEL
SEAT RV, H¥E 30° LT, METEFEL, =% 2
(A)6.3g 2. IblczhEiEkz g/ —VICEDR
L, REMEEODHEC L VIRE, =¥/ —VBKE
30° LT, METHEHEL, 4.78 0¥ R(B)&Hik,
BBIOREWITIRBLIUOFAZa< T 74—
kv, 7FatrEEATHRILERIPDE.

O 72/—E&E7c/—NVAKRVEBEOSE

BEELTom o< MFIZ 2002 vy 20V I H
# L (Davison Chemical Company) 308 % {ER#E(~
VEY) REVEH LS T AR, =% X (B) 2
gieoERVEY S0 m! FEHRLTHIZF LI n= b
P57 4=V, 20ml FoORELE. ARZ
noE30° LT, BIECEMHEL, FAruevrro7
4 —DFER, 757 vav]IBREAMEATETH VT
B —AERE L, 75 7v a2 ~20ENI
RRLIDEL BB BAE-PBREFALT, koT
TS50y e v 2~08ht, BEE 30° DT, BE
cHELE, Bzt (O 1.28 Thole, ¥k

extract (C) in n-hexane

raunZ 4 NBITACEREFEERTORZLERVE
YOOXRAE ) —NVETHL, FOEMBO TR
WRRZ AP LEBCHERTE,

% 2 (C) 100 mg % n—~% v 5ml THEPL,
TRo kS hAMEE Ay, =2 (D) BXU=%
% (E) &8,

kBl x 2 D)EAEHERTHY, =X
2 (E) REBHRTH -2,

xR D) BETxzFR (E) & n-~FF rgli@Esr
LERBRIZ_VEVE2HYy, @/ re< bS5 74
=8 2Tl o FERE Fig. 1 3”9,

front}— — — — — — — — —

start

D E

Fig. 1. Thin-layer chromatogram of extracts

(D) and (E)
Developer: benzene Color reagent: Echtblau-
salzB  r:red v: violet

| extracted with 5% NaOH and 5% Na,SO,

alkaline layer

1. acidified with 5% H,SO,
2. extracted with n-hexane

aqueous layer n-hexane layer

1. washed with water

2. evaporated under reduced pressure

(below 30°)
extract (D)

n-hexane layer
1. washed with 1%, H,S8O,

2. then with water

3. evaporated under
reduced pressure

(below 30°)

extract (E)
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774 —DORERPLER B) RBEAERTHC
CHBHZEPHERSh, %2 D) FEho Ry
BLERSND.

" -‘“100
190 E
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Fig. 2. Gas chromatogram of extract

Column: SE 30 1.5%

Support: Chromosorb W (60~80 mesh)
ID.:3mm L:3m
Temp.: 220°
Carrier Gas: N,
Press: 2 kg/cm?G
H,Flow R.: 60m!/min

Air Flow R.: 1L/min

Range: 0.2V Sens.: 100 Ohm
Chart Speed: 10 mm/min

Appar.: Shimadzu GC 3AF

Flow R.: 50mi[min

M. #Esn~v o557 4—Ick3d THC DB

Silica Gel PFy5,60g % 200 m! oitx A 7 5 %
a ey, K120ml 2h0z, TP K LUlRNvWES
Ilmm @Fv— S, ZOREHORIZSL— |
(2020 cm) 4 #icHY T 3.

BEEHEI12on, %23 cm, HE2m o5
AR (RR, 100-7D) VT EAET 10cm
BT 3,

Y% ix Echtblausalz B 4 mg % 0.1 N k@E{k+
b YD AIRS ml T (ARTRRD.

%2 B)2g & - ~FFUREBENML, HiRROHE
BRERCCEB/ ne b FI77 4 —,fThotc, #

BROT25cm o 2 A5izig05cm, £X 16 cm
OFRIZBAHL, RVvETRELE. BRERAEL,
SR (2536 mu) KX D EREHLAVEHMNILD
LEoi), BEROBE,S 3 cm o RERK
EEELT, ZOWD0EREERID, DVTLBL
DOV Y OO E A ¥ 7 — L CEHL, iK% 30°
T, RETEEL, kEapRozxx (F) 2%
7.

xR (F)D n-~FF VEKIE, BRIv=1+75
TA-BIXUOHFRIu= 5740 —i2XY, BEA
EBH—D2AKRy b+, ©—2%8kx, Zoxxx o
B~V VR E KEPIEHE L BER LR P
7. '

(lexHx 2 (F)200mg 20 ¥y Sml igEn»L,
HEFREEREC X 28R(IE2 RS i RE 0 £
ETChote., ZTOWRYMEE - ~XV UREML,
HRI w557 4 — 2T kPN ELEFE S
T 58 LEWS D 5 Tz,

=%z (C), D), E)BIY® F) ofEkxy/ —
IR D RANERITINA =2 kL & Fig. 3 1273,

Ab.

0.8\
0.6
0.4

0.2

%60 280 300 320

Fig. 3. Utltraviolet absorption spectra of extracts
(C), (D), (E) and (F)

: extract (C)

: extract (D)

sesvrrnenensens t eXxtract (E)

— o —o —: extract (F)

% £

=% R (A) ¥ EKT ¥/ —NCREL, BLOHL
TR RILASE (/ Fady) EEFELTVE,
HFATR= ST T — ko THRSODEEE R
Hic. BREBECRSVEVYERY, BEfo20ml ©
BFREEBEH L. 2un 7AW EBIBICh T A CE
EhBDOTCHRERITELER, HroRITODEETE
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Fig. | iRah3d ko, =% % (D) E&EL
2By FHDHY, xR EB)ZpRizhHy, He i
RBAELMEDTELEETRLTV3H, FA7u<hJ7
7 4 —DREREE{A—nY—7 2Fic (Fig.2). ©
Oz LEBE (77 HERE 220°) wE IR ARE VR
PRz -TrEXLN, RET53 VR VBOBER
WETExS, 20— (RIL0) #RIWEII®R I
FURffEEZDEGBICL>T THC THDZ LA
pwbhlk, LER->Tzx 2 (B) 3@t AETHC
ThH-oTz.
HEORBPILL - L bE L FENTVSTHC (B
HBR) +MEET 5 BT, Silica Gel PRy 0T
7w NTT 4 =BT, REABROTXA(F)
¥Bk. zoxxz F)aRifE, 26, ReLICT
HCIk—&+ W& Th-Tz.
Ebiczox=x 2 (F) »oilifl (THC) 2557
Wiz, WEO m=~FFvicthl, KBHICKEL

720, BEMEOhT, ¥ vErBRc U THZE
FREEBE TR o), TV EEREPELL o
7o, RO THCRESCBRIEShE S L oWl
D Y5y, ¥ THCOEEDZEEED o> TEE
LaRodee >3 2 0ERDB.
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Experimental Studies on Methano! Poisoning V.
Radioactivities in Fractions of Acetone Dried Liver Derived from “*C Methanol Administrered
Rabbit. (2) Separation of Y*C Bound Substance

Yusuke TAKENAKA

The radioactive fraction (FrIl) obtained by gel filtration (Sephadex G50 fine) of acetone extract of

dried livers of rabbits which had been killed 5 hours after of intravenous injection of 20%, *C methanol was

purified using Dowex 1-X4 (formate) ion exchange chromatography. The purified radioactive matter (white

solid) showed Apayx at 255 mu, Apmin at 240 mu in ultraviolet spectrum (pH 8), and showed excitation peak

at 360 my, emission peak at 448 my in fluorescence spectrum (pH 8).

These data, with some other data obtained from experiments by paper chromatography and paper

electrophoresis on FrlIl, indicate that the purified matter is suggested 14C folic acid derivatives bound with

formaldehyde, as an oxydised metabolite of methanol such as N*—14CHO-tetrahydrofolate.
(Received May 31, 1968)

TEIT, MM 7/ —n (MCHOH) iRty
L7icv S XiF7 & b SR AEL,
G 50 fine THBLTHELNEZ 7T 7 a1 (Frli)
RS EERBD I L 2WELEY, ATk, 0
Fril BXUOEohkIRhesrueh 57

Sephadex

—CHMEL TEDOBRRDET S, o Frll o
WTAREBESIKEIB X U Dowex 1 4L A3#H7 = b
7771 —i LB LHERS, WS toEREE
WRLHBBEINBLORHMELEDT, ZhicowT
®|ET S,
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EOHE

1 AEoATEYI 74— kB Fr L OG5

141 F3B : Frll 15 mig 2 ROBEHKITED.
L, #o»—ifF% Whatman 3 MM D AR,
g =t KU VBIR (0.5%n- 7% —VERIR)
PIEEL 100° CEET 5L, REEMTESIR
Hear2ET5.

1.7 FTH&CEz FrIofg: L I1oRDE
# Whatman 3 MM (5 X 50 cm) {4, €Y ¥ 50
mlen 7 & 7 —i 75 mi«§EE 15 ml« K60mi(Z D
Py DviE, BIYrik=vE Y VER2 8RN
THEL, 14~ 115° OBEFEH ) OBPETT
WeisCREE (I5RSM, #940cm) L, 1 1OFKFTH
BEED,

2. 1+ 20 ARAy b OHEEEDEHI

941 ZRAy MRBORW 1 FrII 50 mg (11 cpm)
%, Fig. 1 » X 9 [c Whatman 3 MM (50 x 50 cm) {2

K, l20FBcRRL, 281, 3B8XUb%:
WL T=E RV CRESE, TOAKy b
1 2 3 4 5
' i '

r&—rﬁ%E$EEE»&&— l

re.025) @ | ——g—= i @
031} @ | > | o

: :: :

t 1 i
066| @ 1 ——m—> | o
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] by !

1 1 :

) v )

Fig. 1. Paper chromatography of ¥r IL.

paper: Whatman 3 MM (50 x 50 cm)
solvent: pyridine: n-butanol: acetic acid:
water (50:75: 15: 60)

descending method

BACRETEAFAT 28IV 40WATE Y B -
<, 2BWicHic VERBEAS~ 12 ml CHEHP L, B
BERERETS.

22 FEHEEDSHR ¢ 2. 10RBEROBATESL,
Tye 52 O ¥C OPHEY v FLv—¥ 5 VR X BRI
<, Packard Tricarb 314 EX v v Fr—v g v A
hrmA—F—2BCTHRNT S,

3 ELHSEARY FOBIRAT IS T 44—

2.20487%, Fril oFBBHEAFRy & 1.20
FHECHERI v b IT T 40— k7725,

4 EHEBEEERARY FOIKIRGO 2 RTEAE

YARMITT 4 —

snEHET, Fril oEsBEEi Ry sk
we bS5 T 4 —TERE—Tho7cDT, ZTOBRT
I BERBAMTIKSRL, SRME 2WTD
<57 —CRELE.

4.1 KSR HWERREK, 3O0BI/rvhR
Ry MRS OEHERHK 0.1 m/ & #EEE0.5 ml 21,
HELT 1000 TAREMIIKDMET S,

42 2RJEAEIOT TS T 4— 1 4. 100K
MBS 0.1 ml 2SR No. 51 (50x 50 em) l2ff
W, 1RFTEETE-TE) —v4 <R « K5 OB
BehERECTERAL, 2RILBETITE0% 7 =/ —V/
AKCERETEEL, = F)rTHRASES,

5 IKFBMAR Y b OKGHEEDE

5.1 BEIAT TS 74— LBRB . 4.2T
80% 7 =/ —N/KIDHEERER I LEH->TLD
T, 4. 10MADEYR X OB L LT oIk HE
B (30F7v= i AFy MEHERR £0.1mlz
WEEAHE No. 51 (10x50 cm) 12 ffiF, 80% 7=/ —
W KTERBETRERT 5.

5«2 MKSBRYR Ay +OSBEDEH : 2) 5.1
O HEONKDMEYERP T VRY, X EE
L7znb, Packard Radiochromato Scanner Model
7200 <EEIT S,

b) 5.1 oaEOMKSHEHRRMOZARY b E
YWY AsLY oREBET RT3,

6 FRYVOBRH

5 DERT, HEEFRBENEZZRy b ickEY+
BTI/BELTRFRIUBELLREY OTED
BHEBILo k.

4. 1OMADMEH &5, IO FETERL, Z05K%
S48, 0.1%l-=fuY2-F T =N/ F ) —N
BIRICBRL, =8/ —VERBLA R ECEELED
b, 10%FEAKEIREIBE L, 80°CT 5 SR T 5.

1~6DF&LD

Frll gasue~b 25 74— (1.2) TIRD
[RF0.25 (¥siRén), 0.31 (Y8L) b X U0, 66($RE)]
(Fig. 1) icahh, B ( 2.2) 3%20s bo=t
v Y vRaRSc—E TS Q@A R03] 28y b
(5 cmp) BPL0.252F» b S cpm)] WD BN,
0.66DRA Ry eRBED b, Fril ORE
BretexHs (RF031 oxXKy ) 3Fre~<h
B &> TH—ThoTen T, ZhEIMKSEL T
QRFTAMI v 5 T4 —UTERTZ L 5 RS
izt -7 (Fig. 2). MASBHES0% 7 =/ — v /K
=1kt (5. 1) CREBLTLRALL sgangoh
(Fig. 3), 0 5MA D3 bHERE ( 5.2) 1S
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Fig. 2. Two dimension paper chromatography of
hydrolysate of principal radioactive fraction of
Fril.

paper:
solvent:

Whatman 3 MM (50 X 50 cm)
1. n-butanol: acetic acid: water (14:
1:5) (ascending method), I1. phenol:
water (4: 1) (ascending method)

.
X
.
.
A
' Q@ 0.75
i T/ 0.67
! ,
o /] 0.46
0.45 .
V@ 0.2
T '@ |RLOIS
“ o
A4 . Nf

1 2

Fig. 3. Paper chromatography of hydrolystate of
Fr IL.
paper: Toyo filter paper No. 51 (10X 50 cm)
solvent: phenol: water (4: 1)
ascending method
1. principal radioactive fraction of Fril,
2. hydrolysate of 1.

(RFO67 ARy b) oA EHh, TORRRMK
<O RF BT, FrivERRIFVTR) Ui
YorismeErbhiels, Fev Rl s
HETHRED ARy FRADLRT, ERIDOARY
Pzt Yy FY v CRAERETIOTERY R
thEzbhnky, Fig.3 0By b5 BTy
FY oRB0ELEPoOIR RF023 DARy BT
FRCHSTETI/ BELTRIINVEIVERERR
DARY T 2= VT T2 NELBRBY,

X &ic, Sephadex [z X 345 N5E<Fril 05+
BE#700~5,000 L #E LI2RY, kgL
ZFy bix 5T, Frll ERGOBRERTSEL
EDFE, ThROOWEFTROTRD T00§H & &
BUEBS. FaLizk 5 ic, Fr Lok
EoRHahARy FET7TI/BrREZRLV,
i, MKFEHOZARY hD5H, = YT
BLVE LA BBLEARY M, VFFVYTx=nT
S=vERRINVIILVREEZONBD, RIS
BT I/ BhoT, BELTIFFEENTHD.

Zhbizimz T, Frllix Sephadex 2 X 5415
BOBERIC LIE LT VR ET LV IEHEERD,
Fril ox@aeE) 27 KX ixt L AERBEE
B (ERNY S8 A— FOSTFERKH 700) LA
LT, FriIl L3EmeL o ARERIKEEIC X 5 Hig
EENS X VIERPEYE o DB O Fr 11 048 ~0
BHERAT.

1 AEERKE

1.1 EBROBH® | ¥E (£EMLEHR) 200 mg
% pH 10 o7k 100 ml jzysh L, EHER0.48 &%
Fob, FEgrinz < pH 3 L Lk cd T0,
BBEL, BHILTELN REGEE L VIREERT 5.

7.2 FrilHB LUEBOAKERXE (Fril (2
mg/ml) 3 X 07, IO¥EMIER (I mg/ml) % 0.1 MEE
B®mr by va HI) kHErL, TOIrRERESK
No. 51 (540 cm) DOHFOHFESCTETHRT, X
PEAEMARBELKBIERCEE B, 350V,6 mA
(BHEREERE 30cm) T 2 B AMBEREKEIRB 25,

8 FrII 9 Dowex1-X4 [z kB35 8

EBMEENEOAF R v TS T 4 — L
1%, Silverman & @ Dowex 1-X 4 %2 B\ 58457,
N,-N-DEAE + )L v — . Hyflo Supercel & DEE
% Fiv 5349, Sotobayashi ¢ N,-N-DEAE +
o —2 L Celite No. 545 L 0BESHE AV 234EY
REMNBB. Fril izovwT, Dowex 1-X 41T X 5%
#e, N, N-DEAE&}w—2 +Celite No. 545 {z &
BHEL pRAIE ZABEBEOFT RN I ol

8.1 formate MH S ADIER | Dowex 1-X 4(Cl
#), Avi = 200~ 400% | M ¥EF MY U LTH
v, ClAF v BBl roldbh 7 5(1.2X 22 cm)
ICEEWKEET 5.

8.2 S8 H T LEXkEILREE, Fr1I 50 mg(ll
cpm) ¥ 0.1% ¥ 2 ml ZBWEHLTH T AV, 10
%BFBEBMLER S P XEET 3 0.1% XE 200
m! OFBRORIE AL TR . iz 0.8 m/
min, 1% 5ml FOoBETS. 77r¥avavy
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Z— TR BB OSBRIRIC OV T, HE282 mu (3
D imax) TRINARY b i LS,

8:3 Dowex1-X4 THIFLTSUYavniksg
BEOSHAl @ 8.20BUARY MICEBET T/ 4
vE, FRERBERKL, 22055 CHREELE
Hi+ 5.

9 Dowex 1-X4 THIFI-HEHREDBNTIS s
ay (fr2) ORIMPBRIRY PIVELTIFI
FXRYT bV

9¢1 YCHESMOER  »5/kic FrII50mg 4
820FETHTTHELNS 2 & pH 8 THEER
T5.

9.2 SIMBBRIRRRY PV 9. 101 2 OEY
0.1 N kEgfb+ U waicgEs» L, pHS8 THMAN
JeER EPU-2 A CEARORR R X7 P L E LB,

9+3 [FORRRI ML 9102 OHEL 0.1
N kEgib+ U v AREM L, pH8 THMSRIT
HIEEEF MPF-2 A S Fv, ZORERANZ bABX
TR bzl 5,

R EBE

I~6DELHOOETH X ic, Frll o
BEBLERD L EMBEEWEE S L, Fril b3
BLosEESKENC L 3B LB LTz (7.2).
Fr Il B, BEANcBORDO 1 2Ky b, EiRX
BB 1 2By b, BEAICS 2Ry PITHEEL,
Fril CFEBROBBRORAEy O SBER—HL L
(Fig. 4, Table 1). 72721, ¥ABERIC L VERD

-1 2

Fig. 4. Paper electrophoresis of Fr II and folic

acid.
paper: Toyo filter paper No. 51 (5 x40 cm)
buffer: 0.1 M sodium acetate

350V, 6 mA, 2 hours
1. folic acid
2, Fr11

Table 1. Electrophoretic mobility of the spots of
Frll and that of folic acid.

10~4cm?/sec. volt

Spots of Fr II Spots of folic acid
—1.2 —1.2
+2 +1.2
+3
+5
BB A A v M EBw e, Fr 1l opHE

RREy MzdTRERD Ao .

FrII # Dowex 1-X 4 (formate #1) c4F T, 3
Mo Amax TR~ MUk LB (8.2) ki
25 (Fig. 5 fr 1k fr2) iwipnh, £75 73
a v (Fig. 5 0 fr 1~fr 5) iz TR B % 5131(8. 3)
T5y, £2 (G cpm) >frl (2 cpm) TEOMOT T
7V a TSRS b o 2 (Fig. 5),

Absorbance at 282mpu

7721
24 6 81012141618202224 - —— tube number

Fig. 5. Fractionation of FrII through Dowex 1-
X 4 (formate) column.
column: 1.2x22 cm
solvent system: 0.19—109%, formic acid
flow rate: 0.8 ml/min.
The bars show radioactivity

b, Fril ¢ Dowex 1-X 4iz L B3 cE O
fr2px, Fril oFERST, 2058w 75
T4 =X 5PBETCHESNIBEEDRCRAF Y b &
—H+aLELOID. T2k, TAHYETHE
R (9.1) THLEGHEMKLLTHERTSZ LR
TE, pH8 TZoHIERIN A~ b (9.2) &
LBE, PR 255 mpu ST RIE R, 240 mu f43E
IR/ N B o T (Fig. 6), 7%, pHS8 coz o
LODFREE LT REEOEK ( 9.3) kEhE
N360mp BRIV HM8mu Tho iz,
TEFARIEYIE O BRI A <27 b Mz DT,
Huennekens 219 #4453 X O} Jaenicke &, 1D @4 a3
&Y, pHS8 T 255 muffifickigiER, 240 mp ff
EICRIENE b0 b 0L LTRNY-FAVIALF RS
t Fu#EE (pH 8¢ A max: 260 myu, 2 min : 240
mu V) BeHo, £, EBREEDBEOTVER LY
iz o Tix, Duggan i1 &R X8 Ueda
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Opiical density

220240 260 280 300 320 340 my T wave length

Fig. 6. Ultraviolet spectrum of fr 2 in Fig. 5.

EWOBENRD Y, MERERL LT N-FLINT
F 5 KuiERo pH 7 TORER X REERO
Bkt Fh2h 365 mu & 450 mp 5 X (f 370 mu &
460mp L LT, HREEIER (PHI), N-F1 3
AREV NO- KL ILF b5 Rl (WThb
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RIRERE - BARZE - BEFS

LDy, and EDy, of Parathion and

Potassium Gyanide and their Bioassay

using Guppies (Lebistes reticutatus)

Kakuma Nacasawa, Einosuke KosuiMura and Hideo Fukupa

Two and two dose assay (dose ratio = 1.5) for parathione using tropical fish, guppies, gave the found values
92~108% [fiducial limits of error (FLE): 54~ 156% (P=0.95)] against the actual one 100%. The values of
LD, at 24, 48 and 72 hours after treatment with parathione were 0.0476 ppm [FLE: 88~ 112% (P=0.95)],
0.034 ppm [FLE: 80~ 124% (P = 0.95)], and 0.029 ppm [FLE: 75~ 126% (P = 0.95)] respectively.

* R o—iRE, WISYES ARE  ESItRBRFEITIERESR L UHEIE7 B21H, AREREW
HEECRVTRE L (EREY, 15, 122 (1966) ZR).
EF G O—IHE, FEFS8, 39EETHIKICET 5 4FERICX - TTRbh .,
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Two and two dose assay (dose ratio = 1.1) for potassium cyanide on stopping swimming of guppies gave
the found values 98~102% [FLE: 91~ 1089, (P=0.95)] against the actual one 100%,. The values of LD,
during from 90 to 165 minutes after treatment with potassium cyanide were 0.767 ppm [FLE: 94~ 109 %,

(P=0.95)] ~0.709 ppm [FLE: 90~110%, (P = 0.95)].

The sensitivities of these assays were higher than Averell-Norris” chemical method (0.2~5 ppm) for

parathione, and for potassium cyanide, a little lower than the pyridine pyrazolone method (0.02 ~0.22 ppm),

and higher than the mercuric thioéyanate method (0.83~8.3 ppm).
(Received May 31, 1968)
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Table 1. Numbers of guppies killed by different doses of parathione and their probits
dose (parathione ppm)*
time
(hr) 0. 0166 0. 0250 0. 0375 0. 0562 0.0843 0. 1265
r.
K/F* probit | K/F | probit | K/F | probit | K/F | probit | K/F | probit | K/F | probit
6 0/15 — 1 0/15 —10/15 — | 2/15| 3.889 | 2/15| 38.889 | 5/15| 4.569
12 0/15 — | 0/15 — | 2/15| 3.889 | 6/15| 4.747 | 5/15| 4.569 |11/15| 5.623
24 2/15| 3.889 | 2/15| 3.889|5/15| 4.569 |12/15| 5.854 [13/15| 6.388 |14/15| 6.501
48 8/15| 4.158 | 4/15| 4.377 | 7/15| 4.917 |13/15| 6.388 |15/15 — [14/15| 6.501
72 4/15| 4.377 | 5/15| 4.569 | 8/15 | 5.083 |14/15| 6,501 [15/15 — |14/15| 6.501

* dose ratio: 1.5

*%* K: numbers of guppies killed, F: total numbers of guppies used

Table 2. Linearity, regression equation, LD;, and its fiducial limits of error from the data in Tablé 1

time linearity regression LDy, fiducial limits of
(hr.) (x%, P=0.95) equation (Y) (ppm) error (P=0.95), %,
24 3.30<7. 81 5.319+0. 7764X 0. 0476 87.9~112
48 1.90<5. 99 4, 856-+0. 3149X 0. 0336 80.3~124
72 2. 86<5. 99 5.06540. 3140X 0. 0293 74.5~126

Table 3. Numbers of guppies killed by parathione and their probits for 2 and 2 dose assay

Standard Sample
high dose low dose high dose low dose
(0. 0562 ppm) (0. 0375 ppm) (0. 0562 ppm) (0. 0375 ppm)
K/F* probit K/F probit K/F probit K/F probit
17/19 6. 255 13/21 5. 302 17/21 5, 878 12/20 5. 253

dose ratio: 1.5
* K: numbers of guppies killed,

Table 4. Numbers of guppies effected by different doses of potassium cyanide and their probits

potency ratio: 0.92 [ELE: 54.4~1569(P=0.95)]
F: total numbers of guppies used

dose (potassium cyanide ppm)*

time
0. 6010 0.6611 0. 7272 0. 8000 0. 8800
(min.)
E/F**| probit E/F probit E/F probit E/F probit E/F probit
15 0/10 — | 0/10 — | o/10 — | o/10 — | o/10 —
30 0/10 — | o/10 — | o/10 — 0/10 — 1/10 3.718
45 0/10 — 1 0/10 _ 1/10| 8.718 | 2/10| 4.158 | 3/10 | 4.476
60 0/10 — | o/10 — | 2/10| 4.158 | 3/10| 4.476 | 4/10| 4.747
75 0/10 — 1/10| 3.718 | 3/10| 4.476 | 3/10| 4.476 | 5/10| 5.000
90 1/10 | 38.718 | 2/10| 4.158 | 3/10] 4.476 | 5/10 5.000 | 9/10] 6.282
105 1/10{ 3.718 | 2/10| 4.158 | 4/10| 4.747 | 6/10| 5.253 | 9/10 | 6.282
120 1/10] 3.718 | 2/10| 4.158 | 4/10| 4.747 7/10 | 5.524 | 8/10| 5.842
135 92/10 | 4.158 | 4/10| 4.747 | 5/l0! 5.000 7/10 | 5.524 | 9/10 6.286
150 1/10| 38.718 | 4/10| 4.747 | 5/10| 5.000 | 7/10| 5.524 | 9/10| 6.282
165 1/10 | 3.718 | 4/10| 4.747 | 6/10| 5.253 | 7/10| 5.524 | 9/10| 6.282

* dose ratio: 1.1

** E: numbers of guppies which stopped swimming at the bottom,

F: total numbers of guppies used
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Table 5. Linearity, regression equation, ED;, and its fiducial limits of error from the data in Table 4

time linearity regression ED;, fiducial limits of
(min.) (%%, P=0.95) equation (Y) (ppm) error (P=0.95), %
90 1.37<7. 81 4, 668+0. 5853X 0.7674 93, 6~109
105 0. 46<7. 81 4,798+0.6154X 0. 7501 93, 7~108
120 0.24<7.81 4,798-+0.5678X 0. 7520 93.2~109
135 0.43<7.81 5.128+0.4887X 0. 7001 90.3~110
150 0.67<7. 81 5.062+0. 5681 X 0.7193 88. 8~111
165 0. 73<7. 81 5.12640. 5695X 0.7117 92, 1~107

Table 6. Numbers of guppies effected by potassium cyanide and their probits for 2 and 2 dose assay

Standard Sample

time high dose low dose high dose low dose
(min.) (0.800 ppm) (0.727 ppm) (0.800 ppm) (0.727 ppm)

E/F probit E/F probit E/F probit E/F probit
270 11/20 5.126 7/20 4.615 11/20 5,126 5/20 4, 326
285 13/20 5. 385 7/20 4,615 12/20 5,253 5/20 4, 326
300 13/20 5.385 7/20 4.615 13/20 5.385 6/20 4,476
315 14/20 5. 524 7/20 4,615 12/20 5.253 6/20 4.476
330 15/20 5.674 7/20 4,615 13/20 5, 385 6/20 4.476
345 15/20 5.674 8/20 4,747 14/20 5. 524 8/20 4,747
360 14/20 5. 524 6/20 4. 476 14/20 5, 524 6/20 4,476
375 16/20 5. 842 8/20 4. 747 14/20 5, 524 8/20 4, 47
390 15/20 5. 674 8/20 4,747 14/20 5. 524 7/20 4.615
405 15/20 5. 674 7/20 4,615 14/20 5. 524 7/20 4.615
420 15/20 5. 674 7/20 4.615 15/20 5. 674 6/20 4,476
435 15/20 5. 674 9/20 4, 874 16/20 5. 842 7/20 4.615
450 16/20 5, 842 9/20 4,874 15/20 5. 674 6/20 4.476

potency ratios and their fiducial limits of error: see Table 7

555K, EDsp BIUZOEHEBR7T E % Table 5 iz
R
2432 ¥7vibhUD LD 2HERRICLS
é .

1 B0 7w ¥—=iz, V7w bkd 1) ¥ Ah 0.8000
ppm 3 X 180.7272 ppm ¥ £ ENEFERB L MER
B LTEzRLEEn, 21003405 450405 TORH
DISHT & DRDFEGE Table 6 {0775,

Table 6 X 0 5H& U7 bl (SERRH 1.00) B X F
fEHERA % Table 7 2571,

i ¥

AT v =0, RIFFroEaMhECLsR
TRRAL TR -7 2-2 AEFRI L 38EE: (H
B 1.5) itkoT, EEME 100% i3 LT 92~108
% DREE [EHERA 54 ~ 156% (P=0,95)]) &%
7z. LDgy (24K, 48RS L 72132 h 2
h, 0.048 ppm  [{E4EMRS 87.9~112% (P =0.95)7 ,
0.034 ppm [/ZHERA 80~ 124% (P = 0.95)7 ,0.029
ppm [fEFERRS 75~126% (P =095)] thote,

o

Table 7. Potency ratios from the data in Table 6.

time . fiducial limits of
(min.) | potencyratio* | o (P=0.95), 9
270 0.98 —
285 0. 98 —
300 0,99 —
315 0. 98 90, 8~108
330 0. 98 -
345 0. 99 —
360 1. 00 —
375 0. 98 —
390 0. 99 —
405 0. 99 —
420 0. 99 —
435 1. 00 —
450 0. 98 —

*actual value: 1.00

T, YT UALI Y T AIC L Y ESRELRHI L
FALTIT o 2-2 AESFRIC X 3 ERE: (FRK

LD t&oT, ZBE 100%c LT 98~102 %D
PEE (EERAN 91~ 108%(P = 0.95)] ZA7x.
EDy, 1 904 ~ 1655 Gk 0.77 ppm ({SREMRS 94
~109% (P = 0.95)] ~ 0.71 ppm [{SHERRSE 90~ 110
% (P =095 Thote,
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COERE L LENEBEOBREL ST DL, /
3 #7433 Table 3 j2 X % & Averell-Norris % ©
02~5ppm X DEENRLL, Y7 UL ) VAT
Table 6 3X i Table 7 k3 YTy« T VR
SO 0 0.02~022 ppm k D b ORMENIEC A,
F3 T VBB I/KEREEY @ 0.83~8.3 ppm X b FREL
BIv,

B¢ Bk
1) JIS K 0102 (1964), 55 (p. 99)
2) WMREHEH, HEAE: KEWM, 11, 113 (1963)
3)  JIS K 0102 (1964), 23.2 (p. 40)
4) JIS K 0102 (1964), 29.2 (p. 61)
5) JIS K 0102 (1964), 29.3 (p. 63)
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Degradation of heparin by bacterial heparinase

Tsutomu YamaHa, Terue Takauasur and Toshio KiMura

1) - Heparinase was partially purified from Flavobacteria adapted to chondroitin sulfate.

2): ’fhe purified enzyme also degraded hyaluronic acid, chondroitin sulfate and pectic acid as well as heparin.

3)‘. 'Glucosamine moiety, one of the main enzymatic digests of heparin was identified by paper chromato-

: graphy and paper electrophoresxs The main product of whale heparin was glucosamine-N-sulfate, while

. that of bovine heparin was suggested as glucosamine-N, O-disulfate.

4) N—acetylglucosamme was detected only from the digesting products of whale heparm
(Received May 30, 1968)
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IE” TF@QLL ERELCOMEN R —XH T AT R
(A PR A0

Fhay I v-NFifg (2-FHFY-2-2NF7
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FEEC L.

R—RX—pu= b 7574 — . AL Whatman
No. | 2EHL, EBREERT Y/ —1-Ei-K (50
112:25) VT TRE T ol BRI TVH
Y HEHERRE RivTc.

AHEELIKE) . 5#%iX Whatman No. 1 ZfFRHL,
0.05 M Feigiaeding (pH 5.2) & Fv, 16 viem, 90
SHkE EfT o7,

£ B & R

L ESEORAR
Fig. 1 255+ X 91z Payza 50 FEPIELT T
#L7z,

trypticase
phytone
glucose
K,HPO,
NaCl

chondroitin
sulfate

water (PH 65)

Flavobacterium
heparinum CC13125

25~30° 48 hrs
shaking

cells

=0 — OO O
To oty

0.05Y%, trypticase

0.1 % chondroitin’ (95~ 30° 16hrs
sulfate . adapted cells
shaking

in 0.025M phosphate
buffer (pH 8.0)

Fig. 1. Preparation of adapted cells.

AU UREMMS D, ~SY rvotfkbyizar R
v A F VKRB CEE S ez, ~ U F—EEEE
MRITIET L7chd, FEMISEH IS L i Y oiFl:
ORI H b5 (Fig. 2).

-

0.7

Heparin adapted
06}
051

Chondroitin sulfate

o4k adapted
0.3F
0ok Not adapted
0.1F

1 2 3

Fig. 2. Comparison of the activities of heparinase

prepared from adapted and non-adapted cells.

Purified enzymes (2.5 mg/m!) prepared by the

procedure described in Fig. 3 were used re-
spectively.

IL EEROBH
Fig. 3 lwm & 9 ke~ VT —E 2 B L
Tc.
Adapted cells
suspend in 0.025M phosphate buffer (pH 8.0)
sonic oscillation (20 kc, 30 min.)
30,000 r.p.m., 30 min.

supernatant precipitate
streptomycin sulfate (SM)

10,000 r.p.m., 15,min.

7 B 1

supernatant - precipitate
(NH,),SO, 0.5-0.85 saturation

dissolved in 0.025M phosphate buffer (pH 8.0)
dialysed againist the same buffer (4°, overnight)
adsorbed by Cay(PO,), gel

10,000 r.p.m., 10 min.

precipitate supen{atant
cluted by 0.2M phosphate buffer (pH 8.0)
10,000 r.p.m., 10 min.

]
supernatant precipitate
dialysed againist water (4°, overnight)

lyophilized

Purified enzyme
(3040 mg/L medijum)

Fig. 3. Procedure for purification of heparinase.

T DX Y i LTHE b IERIEESE o WISt R
D7 45T o T (Table 1),

Table 1 Purification of heparinase.

vol | total specific total yield

Procedure |(m!)| protein | activity | activity | (94)
(mg) |(units/mg) | (units) |

crude
extract )
(treated 184 2315 0.20 - 468 | 100.0
with SM)
Ammonium
sulfate
(0.5-0.85 | 50 400 | 0.87 .| 346 ) 74.0
sat.)
Calcium . :
prohater | ap 127 | L4 182 | 38.8
adsorption . .

1 unit: amount of enzymé which will produce 1
u mole of reducing group(as glucose) in three
hours.

AERIRESE % & 512 Amberlite XE-64 %5 A7 u
v h7TT 4, CABRBREKBITRET L, 2
DHE—RE—7 B Eh 38, HEERT 585
ALY, WEEOBIIEED bhaE P, %
7z, Sephadex G200 # 5 A n< b5 74 —12 Xk
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IO EesRofEk
AEFEoBEEpH 127, off5Ec H v (Fig. 4), 2o
BRI L v ELSHESh, U UBRERERD
0.03 M Aific BEIBERH 3 (Fig. 5).

e
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0.3

021

0.1¢p

Enzyme activity (Absorbance at 660 my)

50 7.0 8.0 9.0
pH
Fig. 4. Effect of pH
06F
0.5 b
0.4
03}

0.2

0.1}

Enzyme activity (absorbance at 660 my)

0.02 00% 006 008 010 012 014

Final concentration of phosphate (M)
Fig. 5. Effect of phosphate concentration.

RIS EEREICHM L T 5 (Fig. 6), %7,
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DEnz BB L TRIGE2{fThbed L, Fig 8
AT X 5 i RS Ui - THENSER 5.

AEERE A~V VPSS e T v VB, v Frg
FURRE, R FUERL IR TS (Fig. 9),

Z ORI~V VDT I EBEESLEBRE D
LPUOBMEBTHRTTLAMBLAELR S, T b
B, ~o%) g 0.04 N HEBHIELLCHEL, #

ZE % 86 5 (1968)
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g osf
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£ oaf
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g o02f

>

g
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0.2 0.4 0.6 0.8 19
Substrate concentration (mg/reaction mixture)

Fig. 6. Effect of substrate concentration.

0.8}

Whale heparin
0.6}

O.A

0.2}

Enzyme activity (Absorbance at 660mpy)

006 008 010

002 0.04
Amount of enzyme {mn/)
Fig. 7. Effect of enzyme concentration.

081
0.6
04r

0.2

Enzyme activity (absorbance at 600 my)

1 T

1 2

wf

Reaction time (hrs)

Fig. 8. Time curve of the reaction.

Bk C—EREMERA L 20 s, Kk b Y T A
g, ~AVF—ERErE AL, 1 EEmEL
kbPREESCHMELZIT 1L B (Fig. 10), &\,
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Fig. 11. Paperchromatogram of products
A. N-acetylglucosamine, B. glucosamine-N-
sulfate, C. digesting product of whale heparin,
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Fig. 12. Paperelectrophoresis of products.
A. N-acetylglucosamine, B. glucosamine-N-
sulfate, C. digesting product (compound-II)
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(compound-I) of bovine heparin, E. D after
incubation with glycosulfatase.
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Studies on Sterilization of Surgical Suture by Gamma Ray 1

Irradiation Effects on Physical Properties of Surgical Suture.

Takashi Horiee, Hiroshi Kikucar and Masamichi Fuju

The physical properties (tensile strength on straight pull, on surgeon’s knot, and elongation)of the absorba

ble and non-absorbable surgical sutures, which were irradiated by y radiation from 6Co source at 4 levels

(0, 0.5, 1.0, 2.5 Mega rentgen) for the purpose of sterilization, were investigated.

1) Tensile strength and elongation of absorbable suture (cat gut) and non-absorbable suture (silk, polyester,

nylon) had been little or not influenced by irradiation. [Fig. 1~6]

2) Non-absorbable surgical suture (tetrafluorethylen, polypropylen) showed decrease of tensile strength and

elongation by irradiation at 0.5 mega rentgen. [Fig. 4~ 6]
(Received May 31, 1968)
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Fig. . Gamma ray irradiation effect on tensile
strength of absorbable suture (cat gut) (—:
straight pull, -——-: surgeon’s knot)
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Fig. 2. Gamma ray irradiation effect on elonga-
tion of absorbable suture (cat gut).
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Fig. 3. Gamma ray irradiation effect on tensile
strength of non-absorbable suture (silk, nylon)
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Fig. 5. Gamma ray irradiation effect on tensile
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Fig. 6. Gamma ray irradiation effect on tensile
strength of surgeon knot of non-absorbable
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ethylen).
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A. C. & D. C. Polarography of Thalidomide and Related Compounds

Shogo MizuMACGHI

In 509, dioxane containing 0.1 M LiCl, A. C. and D. C. polarographic behaviours of thalidomide (I),
a—-phenyl-a—ethyl-glutarimide (doriden) (II), glutarimide (III), glutaric acid anhydride (IV), phthalimide
pheny; yl-g y p

(V) and phthalic acid anhydride (VI), have been investigated.

The following results were obtained.

1. (I) gives two waves on D. C. polarogram, and the height of the first wave is higher than that of the second

one. On A. C. polarogram, (I) has only one wave at the position corresponding to the first step of D. C.
2. (II) and (III) have no wave on A. C. and D. G, polarograms by use of LiCl or (CH,); NCI as support-

ing electrolyte.

3. (IV) has one wave on both A. C. and D. C. polarograms.

(V) gives two waves on D. C. polarogram, and thier potentials are the same position as those of (I).

5. (VI) has two waves on D. C. polarogram, but have no wave on A. C. polarogram,

Above results indicated that glutarimide part of (I) did not reduced under the given conditions.
(Received May 31, 1968)
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Fig. 1. A.C.andD. C. polarogram of thalidomide
a. Unbuffered D. C. Polaro. Sens. 0.04 pA/
mm, 100 xF

b. Unbeffered A. C. Polaro. Sens. 4.0 ugy/
mm, 0.4 uF

c. pH 2.0 D. C. Polaro. Sens. 0.04 4A/mm,
100 uF

d. pH 2.0 A. C. Polaro. Sens. 4.0 ug5/mm,
0.4 uF

e. pH 10,0 D. C. Polaro. Sens. 0.04 gA/mm,
100 pF

f. pH 10.0 A. C. Polaro. Sens. 4.0x t5/mm,0 F

Table 1. A. C. and D. C. polarographic data of
thalidomide
*Con. == concentration ** or ug3/mm
*#x pIT 2.0 **** pH 10.0

Parallel |Sensitivi-{ Wave

Capacit-|ty Heights [Potential Con. *

ance uFlgA/mm cm volt mM

Ol‘**

D. C. 100 | 0.04 | 0.49(Ist)) —1.25 0.1
D. C. 100 | 0.04 | 2.4 (Ist)) —1.26] 0.5
D. C. 100 | 0.04 | 50 (Ist)) —1.26 1
D. C. 100 | 0.04 |10.4 (Ist) —1.25 2
D. C. 100 | 0.04 |0.34(2nd)] —1.47] 0.1
D. C. 100 0.04 |1.5 (2nd)] —1.49] 0.5
D. C. 100 | 0.04 |2.9 (Znd)] —1.52] 1
D. C. 100 | 0.04 |[4.9 (2nd)] —1.53 2
D. C. 100 | 0.04 | 9.8 —1.07] 1
Ckke)
D. C. 100 | 0.04 | 5.0 (Ist)) —1.25 1
[¢23.30]
D. C. 100 { 0.04 | 3.02nd)| —1.48 1
Clekeseok)
A C. 0.4 | 4.0 2.5 —1.28 0.1
A. C. 0.4 | 4.0 5.6 | —1.24] 0.5
A. C. 0.4 | 4.0 8.9 —1.27] 1
A. C. 0.4 12.3 —1.26( 2
A. C. 0.4 | 4.0 2.7 —1.18] 1
[€ 2722
C. 0.4 | 4.0 2.9 —1.13 1
Ok ¥y
WAVE
HEIGHT
Yem

100}~

e 208

4

] AmM  Con.
Fig. 2. Relation between wave heights (Y) and
concentration (X)of thalidomide at unbuffered
bases
L. Ist wave, I1. 2nd wave vs. D. C. polaro., ITI,
wave vs, A. C. polaro.

a-phenyl-a-ethyl-glutarimide (Doriden) 35X ¢
glutarimide XX HFEME L L THILIF YA Z ki
tetramethylammoniumchloride % v A ZRER—F r
7774 —RBOTRTEEBDEI B TELD -
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7.

glutaric acid anhydride 2Bz Tix 1 B,
R B THEHFOBM & b A0BIEAENEE
TE5—20EEFEDE.

phthalimide [ZEFHIZBVTH Y =4 FERFLAL
BICEREMLEZE T 5 2 BIKERD, RficBWT¥
Y Fed FEVKO. 1V EOMNBIRIELABMEFE>—
SOHERDE.

phthalic acid anhydride i3 ERiIcE\ VT 2B H
TEPEMCPBVCRBEERDBZ LN T & L o
. ThbOERCREL B3 LENR, B b
RAROHEIZHE L.

el cm} em]
a b

R —
0705 —10 —15 volt 0705 10 -15 volt

d

0705 10 —15 ol

Fig. 3. A.G. and D. C. polarogram of glutaric
acid anhydride, phthalimide and phthalic acid
anhydride
a. A. C. Polaro. of Glutaric Acid Anhydride
Sens. 0.4 ugy/mm, O F
b. D. C. Polaro. of Glutaric Acid Anhydride
Sens. 0.04 pAjmm, 100 uF
c. A. C. Polaro. of Phthalimide Sens. 4.0 ugy/
mm, 0 F
d. D. C. Polaro. of Phthalimide Sens., 0.04
pA/mm, 100 uF
e. D. C. Polaro. of Phthalic Acid Anhydride
Sens. 0.04 pA/mm, 100 uF

PlEDEBROWESE, FEEISSEL-LBY VY Fe
A FDTNE LA FEIRRROES TSR A
WZ ko e,

Bboiz, TEELNFURELRTE EHEEE
+, BARKEBRESTEE AESEL, 3y Fe

Table 2. A.C. and D. C. polarographic data of
glutaric acid anhydride, phthalimide and
phthalic acid anhydride

*Con. = concentration ** or ugy/mm
Parallel [Sensitivi]
Capacit-ty Wave |Potential/Con. *
ance uA/mm |Heights | volt mM
uE ork* cm
Glutaric
Acid An-
hydride
D. G 50 0.02 15.0 —1.59] 1
100 0. 04 7.8 —1.66] 1
A. C. 0 4.0 2.5 —1.76 1
0 0:4 16.8 —1.80] 1
Phthal-
imide
D. C. 100 | 0.04 |4.6(Ist) —1.25 1
100 0.04 4.8(2nd)] —1.53 1
A. C. 0 6.0 2.3 —1,82] 1
0 4.0 3.8 —1.38 1
2.0 6.7 —1.40 1
Phthalic
Acid An-
hydride
D. C. 100 | 0.04 |5.3(1st)) —1.42 1
100 0.04 | 2.8@st) —1.771 1
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Gas Chromatography of p-Hydroxybenzoates 11
Effects of substitution of hydroxy group

Saburo KaTto and Michitoshi SHimMobpa

Some derivatives of hydroxy group in p-hydroxybenzoates (such as acetate, trifluoroacetate, trimethyl-

silyl ether and methyl ether) were produced by the respective adequate method.

The gas-liquid chromatographic behavior of p-hydroxybenzoates and their derivatives were studied

under several conditions.

In the same alkyl group, the following results were obtained: 1) Trifluoroacetate appeared the first peak

in all case of utilizing several liquid phases, 2) Trimethylsilyl ether were mostly influenced by polarity of

liquid phase in each column, and 3) In the high polarity column, the effect of hydroxy group substitution

for retention time was greatly increased.

These effects were shown on the column in order of SE-30<QF-1<OV-17<EGSS-Y <DGS.
(Received May 31, 1968)

BT, 2532 REFBR= 27 VE (P
HB) 0 7 % A3 & RS & oBfRs XU -OH &
OF7EFAl, 7 anrTeFALOTRICOCTHE
Liz.

A& biz, -OH HizovTofEHFEKD,
¥ 5 AP O RIHR X MR Iz DT BRI
ERELE.

Tz ) —nitE-OH EoMBLE LTiE, bV 7w
7eFAl, Y AFAL YL, BB FE
ERTFrbh T30 T, PHB iZoWTHIhbo
FEEROERERA .

HE, AL LR

Haru= 77 75%E: B GC-1CH, bk#FER
A A At HE FID-1B .

SHE : AE4mm, BE1S5m () XU 2m (b
~C) DAL VYT AFFTAFIR, 2FORTALAE
BEHBICE > THETALLbDERAVE,

FTAHA : a) 3% SE-30, b) 3% QF-1 k1 1c) 3
% OV-17 : = h 5k Gas Chrom Q (80~ 100 mesh)
Cwi@E? KXYy a—F 7Lk,

d) 5% EGSS-Y: Chromosorb W (AW-DMCS60 ~
80 mesh) KR ECa—F L/ Lz,

€) 5% DGS: Gas Chrom P (60~ 80 mesh, #5pg T3k

* R R TR &t B SERT IR D

v, DMGCS EL7zb0) RERETa—F 7L
1z,

VAR X ORI « WA & UMEKERRL 13 TH IR 4%
B, U UURREEMNL, KBy vy akE AN
TRELERLZ.

AN U 7 ovA VB (TFAA) IR, U »F
Y7 urpy s (DMCS), rYRFAZRAV S
(TMCS) BIXUANFH AFA VL FF o (HMDS) i
TR EEERYL TRV,

U7V 25 IR (DAM) : = kv Y 2 FARFEE
T—F IR WTHRKRERIET MU U AKBEKESD
FETCREESE, BREAOZ—FABE LY, KB
F YT ARIEANTERL, KERIZEEL THE
FELTCvA3EICAEMALE,

24t : PHB B & MBI ATENRE 0 78 (L5
BEERME) BXWio- yInz27 A (ERICER
) 2R, ThiE e 7axn (458), i~ 7%
N (3FE) BIUsee— TF03FEDOZ 25 VI
L, BEEHEEMT, 207k M BIKELT
B s hpEkid >EORREC L - THERFL LT
v,

HMEDIER

—f%iz 1% PHB- 7+ b 3R E—FRL Y, BA
BEELEOL, REEMATIES®., 7EF A
fBoEsix, ¥ 1lml 2327 0B TFicLy, EEK



Mg, TH: 742 LEBEFRATVEOHT A7 a< b5 7 40— (2R 49

Mz k> THEAEEEL, RBEM2TH ITml 2L bu7aN7EF— (TFA) : 7 b BB ICE

e, B TFAA 2HMULEBAORISITEL, —RRER
77—k (Ac) : iV L FIRICEKEE+ Y Y KEERRIERLE. 20 BREFT L EN

v (1 :1) BRIRE VAR LA, RIS 6047 307 ERMRE TS -1, YU YL EHvhEED RS

BTRLAEETL, BEAPL-LVRE T » 158, “EMEREC-,

7. MU XFNDUNT—5) (TMS) : TMCS+HM

Table 1. Retention times of p-hydroxybenzoates and their derivatives

RO—<j>—COOR’

S\ column | 50 SE 30 | 3% QF-1 |39 OV-17 5% EGSS-Y 5% DGS
- 130° 130° 140° . . .
substitute ™ % " % 140 190 140 °
R R N N¥ N, 100 Na 90 Np 95%% | N,190%** | N, 85%¢* | N,05%*
Me 2.6 3.0 4,925 5.45 9.8
Et 3.5 3.95 5.75 5.7 9.8
n-Pro 5.7 5.85 8.95 7.3 12.4
1+ | mBu 9.3 8.8 14.4 9.3 16.1
i-Pro 4.2 4.4 6.25 5,25 8.75
i-Bu 7.7 7.7 11,3 7.8 13.1
i-Am 12.9 11.8 19.0 10.8 17.8
s-Bu 6.8 6. 55 9.7 6.8 1.1
Me 3.0 5.6 4.5 10, 8 1.75 11.9 2.1
Et 4.95 7.75 5.95 12,3 1.9 12.8 2.3
n~Pro 6.8 11.8 9.3 16.8 2.35 17.0 2. 65
Ac | mBu 1.1 17.8 14.9 24,0 2.95 23.6 3.2
i-Pro 5.0 9.2 6.5 11,3 1.75 11.4 2,05
i-Bu 8.9 15.6 11.6 18.5 2.4 18.2 2.8
i-Am 15.0 4.3 19.5 28. 3 3.95 27.1 3.8
s—Bu 8.05 13.5 10.3 15.8 2.25 15.3 2.5
Me 1.1 1.7 1.05 L5 L5
Et 1.5 2.2 1.3 1.6 1.5
n-Pro 2.5 3.2 1.8 2.1 1.9
TFA | nBu 3.6 4.8 2.75 2.9 2.6
i-Pro 1.7 2.55 1.3 1.55 1.4
i-Bu 2.0 4.2 2.1 2.3 2.1
i-Am 5.0 6.4 3.4 3.35 2.95
s-Bu 2.6 3.8 1.85 2,05 1.75
Me 3.3 3.25 3.2 3.4 3.05
Et 4.7 4.3 4,95 3.9 3.3
n—Pro ; 4 6.3 16. 65 5.3 4,25
n-Bu 12.3 9.4 0.6 7.5 5.8
T™S | i pro 5.6 4.7 4.6 3.7 2.9
i-Bu 10.0 8.1 8.25 5.8 4,4
i-Am 16.8 12.4 13.8 8.95 6. 65
s-Bu 8.95 6.8 7.25 5.2 3.8
Me 1.8 2.25 2.75 5,15 5.8
Et 2.6 3.0 3.7 5.8 5.75
n-Pro 4.1 4.4 5.7 7.9 7.7
Me | D-Bu 6.6 6.7 8.9 11.4 10.6
i-Pro 3.05 3.3 4.0 5.4 5.25
i-Bu 5.4 5.75 7.0 8.8 8.3
i-Am 9.1 8.8 11.6 13.4 12.3
s-Bu 4.9 4.9 6. 25 7.6 7.05
Me-Myristate 10.5 5.25 7.0 3.25 2.2

H* means p-hydroxybenzoate, ** carrier flow: mljmin. Pro: Propyl, Bu:Butyl, Am: Amyl
Column: a) 3% SE-30, b) 3% QF-1 and c) 3% OV-17 coated on Gas chrom Q (80/100 mesh), d) 5%
EGSS-Y coated on Chromosorb W (AW-DMCS, 60/80 mesh), €) 5% DGS coated on Gas Chrom P (60/80
mesh, acid and silane treated), packed in i. d. 4 mmx 150 cm (a) and 200 c¢m (b, e) Pyrex-glass tube,
Detector; HFID, H, flow 45 ml/min, air 1 kg/cm?.
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DS+ yvyr (1:3:5) BEEMLSL&EE.
CERL, ABE4ET 2R LECBELTZOLE

Wr Ak, —EHREBELZLDIE PHB 0 ©—7 i
Rbohlrol, BREFLTH—EBZETH-
7=,

AFINT—FI Me) : REE 25 ) —LPRICH
L, DAM 22 THREBL, *0BBREHRHELZEL
BBHETEMUE. ORI, 05%IIsER
S, —EHEERICLRRBENED PHB oY -2 2%
bbhh, 5 EBICIREEBERI B0,

HRon2 o571 —E

Sy a0, FEOEAEREE, X v U ¥ —
(N,) Js#7 30 mifmin T 24~48 = —C L LT
o fvie, RHEBERE50°, KFEFHE 45mi/min,
228, 1 kglem? S X UF % — FEE 1 cm/min &L,
EADRES0ICR T T & b R E e R RNRD

RIEERS T OB

ABERICHCEY 5 23T B~ 28
2B, SEEEY 5 A THEBEY 7 AICH LTRSS
Y UIBKREL, EOS5HLTE OV-1T iy —1U o
FHMELLBELRFRE—2 R L. &2, ©Th
DHSHBERNTD, FEELF—Y > IPBRBNIC
INE oz,

FHEH T ML BN LFHEEORRFRRE Table
ViR L. s 5 hikBVv ik, -OHEBHROL)
ENBE L, PHB B LUEFEEOFRERMOZERN
FELAKRE  holele), TRTEE—RERBNT
WETBZ LI TEAb o,

Thb OB RERE RRT) 2ligi sl &, =
2FNVEHRT B 7L NVEOER L BELIE, T
HOFEEOBRICL, X T 2B TR—HAL

Flul &, ~INbreAI RS YLVRE-TE RLik. = TAZAEORERE RERHEO S$ B &
AL, Zuw b ST AERFEE LR, OEBBEPI TR OBERIC bR L., T
Table 2. Relative retention times of butyl~p-hydroxybenzoate and its derivatives
column
. 39, SE-30 | 39 QF-1 | 3% OV-17 5% EGSS-Y 5% DGS
sul}a{s}ltuteR (130 ) (130 ) (140 ) (1400) (1900) (1400) (lgoo)
H* 1.00 1. 00 1. 00 1. 00 ) 1.00
Ac 1.20 2.05 1. 04 1.00 0.29 1. 00 0.13
n-Bu | TFA 0.37 0.53 0.18 0.11 (0. 03) 0.10 (0.02)
T™S 1.32 1.07 0.73 0.30 (0. 09) 0.24 (0.04)
Me 0.70 0.76 0.61 0.47 (0.14) 0. 34 (0. 06)
i-Bu H* 0. 82 0.87 0,78 0. 82 0.81
s—Bu H* 0.73 0.74 0.67 0.72 0.68

Table 3. Peak number and relative retentions of p-hydroxybenzoates and their derivatives, and the order

of column polarity

peak No. l SE-30 QF-1 ovV-17 "EGSS-Y DGS
1 TFA (1.00) TFA (1.00) TFA (1. 00) TFA (1.00) TFA (1.00)
2 Me (1.78 Me [1.81 Me (8.13 TMS {2, 65 TMS (2.24
(1:28) (i:21) (5:73) (553) (54
SRR OGR ] TR MW e
4 3.08 TMS 1:33 H 5. 00 Ac 9:10 Ac 9,32
(3 21 ) (2.05) (5 97) (9.30) (10 15)
- R R D
order of : :
effect l 2 4 5

Relative retentions were shown minimum and maximum in all alkyl derivatives.
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N EORERICE R OZEIT Y 5 A ORI
EoTERTEE, LI i~ PaVTRAFAD
BRI -2 IBMEOELE LThHbbh, Eily
FAEBWTzFLE - Fu )V RFADMICH
B30I LT, EGSS-YCRAFAEZFAD
Mieddbh, DGS TRxFALOEICHObhiz.

WThO T A ENVEOBEICS, ToREHEEH
O RRT BRI LR ER LEDT, 205575
NEZFAEOWT, PHB 2E % & L7~ RRT %
Table 2 iZ;R L7z, B, - v AT 2F 20
T, FEBFEELRES LTl n= S0 %
Fig. 1 [T/ L7z,

Zhi ~OH HEDERIC L 3R EENLEY T 4
2B 5 FEEORRR QIR & LT Table 3 jz55
L. TFA ZvFhoy s AT b IREREN
BEbAhEL, TMS gn 7 AREOBEOEERED
Site. ki, BROYRIDN F 20BEORCL D
BEREnoT.

ZhHORERIE, AERICBIT SN S AEEOENS
EOBMETFTboLELLRD. ZORROIBM %
Table 3 {z77L7. EGSS-Y ¢ DGS itB\TiX, &

a) SE-30

TFA.

H*

Ac TMS

JU

L L
5 ) U

OF*L

EBEROL—ZIEMIZBCTIRRAZETHIH, Fhdo
RRT oollsl, 7a%rEoBRuMEicss 32580
b, BEOEENLIYVREVWEEZ DAL,

s R
1) MEE=ER : #FARR, 84, 25(1966)
2) W& B:AarEhss®, 10, 66(1964)

TFA b) QF-1

Me
H*

Ac

5 16 (i) 15
©) OV-17

. TFA

TMS

H*

Me Ac

WU

5 10

i
0

(min) 15

Fig. 1. Gas chromatograms of n—propyl-p-hydroxybenzoate and its derivatives

Column and condition: same as Table 1,
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Gas chromatographic Determination of

Chlorinated Insecticides in Butter

Toshiro Nico, Yutaro HosHogcar, Hiroya TANABE, and Iwao KawasHiro

Three clean up procedures for the gas chromatographic determination of y-BHC and p, #-DDT in

butter were compared with each other.

Silica gel column chromatography seemed to be the most convenient method.

Alkali decomposition procedure removed many kinds of interfering substances which were shown by

peaks within the range of those of chlorinated insecticides on the gas chromatogram.
(Received May 31, 1968)

—RicHFRr v b 7 TT7 14— (GC) X - THEHH
HERTOBREEBERFA OO 21T 5 BT, HH
RICHMEO BRSSP EAT L 7v~v 75 A LIC
Zho e ks k&Ens—Y L 7B8bN, B3R
ORI L E LAPBETS. EELIWF3MEL YV H
3, BE, ki EoEEMICOVWTERELL OREF D
BEERERFOSMEEBLTRY, ToHBRIITI
Goodwin B0 7 & b v—~F ¥ LB & 5
EbO T IhEEREERLE, LHLABLIO
FEELEbBHERRZ bie Ay -5 2
Liz ERoBEE» S RAETHS, McCully 5213
2 —HOEBERAOEREBZRZIE, 77—
RS54 74 = CHiIHIEE —70~ —-78Cic B#E L T I5HH
PR ESETRET BHEERD A, BBHOH
BOBHRBRABPEALTGC 2225 LickER D
3L0RTVv3, BEELIRUTIROR? 320 BRE:
2k T, A& —Hiz y-BHGC, p. p'-DDT ki ¥ &M
L, oD GO 3EEELZRNL, BELER
FRIOTHETS.

£ B 5 &

GC FEH& : y-BHCG, p. p-DDT 35S % R
Lz, ¥/21, 2, 3—B XU 1,3, 5-trichlorobenz-
ene FREIJEEzy ) —APLEBRLT, £h
Zh m. p. 53°,634° oL oM, 1, 2, 4-trichlor-

obenzene R I &ABEEFELT b.p.213° Db -

OERFEERL L.
7 r ) 5 (Floridin Co., 60~ 100 mesh)

BERFPT650°, 2RHENBALZDL, BRLEESR

IR X R EL D, 130°, 2 HEME 5%,
2 J B F 1 (Mallinckrodt Co., 100 mesh)
180°, oW, BRABRITITZS.
B -~ ¥, BAHET—F,
YR Fh b kg v,
AHRIATIIS5T4—  BEGC-1Ey2 7 v <
7S 7EERL, D¥OLMICL > TITRoT,
# 5 A, (a) 109 diethylene glycol adipate/chromos-
orb w (60/80 mesh)
A% - 77 MEE  150°
TV bRy EXTFr—
FAFr 7 —RE 170°
EAMBE 200°
¥ VY—F =z ER
80 m!{min
# 5 & (b) 3.5% SE-30/chromosorb W (60/80 mesh)
BERRMH - 7 AIEEE 185°
VI hR Ry S Fr—
F4 7oy —RE 195°
EATREE 230°
Fx VY —H =R EFR
125 mi/min

TEh=}

BEx
) 7hhYBEE
Ax—-58%200mlDIBEaize Y, 0.5N
—x g ) = ABKEE Y U v AR 8oml ANk, Bif
BHBE STk Eiz155FME T 5 . BRICHES
%, SRRy —nEMieEs 100ml k1,
FH20ml Ly, HHHALD I00mi 0K —



R, WRE: R uw S5 T4 -t X B A7 —hOFRERAOEESH 53

27k 70 ml 3 X OEFIRHEK 5 ml & A b oizhn
2T EIRBES. TRz - ~F¥2 10 ml inziE
EHBRTIFMIRE 515, BHEL TRESHRICD
LA, e~V BESRL, T02~3ul
2T GC 28I k5,

@ 7RYsHckB3IIU—v7oTEY
Ar—5g% 100ml O — Ly, A
—F k25 miMACHEBETS. ZhicTer=hY
A25ml xR BT IAHEL YBBELN
H, 7 bh=bFULEE 500 m! 0EEAkEANRZ 1
LOMEr — iz k B, —HFRABT—7 A Eik25 ml
FToorye b=y AT2EBHERI RSSO
e— R zSEs, ¥ IOy =R IAERE
VCKOBIRICA#M= —7 1 100 ml 2HxEL 58T
3HMEL 5 LHBELT 2 Bic s s . KB T
Tlhnb 100 ml OFBAKC2EWKL, HTRETT
1.5X10cm DOF 7 2B THEGET7a ) PN, k¥
DICEAFEET L U U hEODIe s T ARET. OV
CAMBT—FA0ml THTEEE Y, BHEKE
Kuderna-danish 832 ¢l L < Sml 235, GC
iEznsb2~3 pl 2FERTS.

8 YUBFNLLBIU—VT v TED

NE—5 g%k n—~xy o 50ml iZEPL, EKE
BB b U U ATHMBTEHR LD --~% ¥ v TR
B%100ml 45, 2095 20ml % 100 ml 053
e —rickh 7 b=ryr 20m FoT 3EH
HERzkhs. &z 500 m! oK w — bizk 300
m! 5 X GfEfnfiEk 10 ml 2 ARk b0l kiZoy
+ b= b Y AHHEE LT X BE, Flz—71
¥7003 -~ P 60 ml B INE 2 HBERE 5T 5.
S0 EIMERAEE T TRBz —F A EFn- 34
LB BRI 5 ml 2 ST IEEK 100 ml cHE
L, D¢ CHEKEEEF h Y oA CHRLIBRERME L2
DG, NELSom, EX 10cm 0FZy Y H 513
gEOWIh T LREESES, 20 CTaABET—FI
Fiid n-~x9 2 100m! FF/LTHRBEL, BEHRE
Kuderna-danish 7K CEHELTSml L, *0
5bo~3ul % GCEERATS.

ERERB L UOBE
TANY PR XY y-BHC 2 3FT 5 L Tok
H4pi: Diethylene glycol adipate o % 5 A EiT 3 50
E—y&Ex3 (Fig. 1). ThidBH¥RickYy trichl
orobenzene ¢ 3 RMAFETHHZ L EHERBLEL., O
5 % 1, 3, 5-trichlorobenzene % 1, 2, 3—trichloroben-
zene (LM & & b icBA+ 528, 1, 2, 4-trichlo-

kLl

robenzene X Fig. 2 /R L7z & 5 2350 o MEATH
i p-BHC 23+ 2 ERBICEG 2L, 20
R 8.8 % Th Y 150 HOMBLIEEITRH Z &
b U 2100 T e+ 5 &, GG LY
HY—r oFRRAL KBRS PR SBEERER Y
Bhiidbs, BBZOY7L2ERLLES y-BHC
THTZ A,

intensity

-

i 2 1

5 tg (min)

Fig. 1. Gas chromatogram of three trichloro-
benzene isomer on 109 diethyleneglycoladi-
pate column.

(%)

1, 2, 4-tri-cl-benzene/y-BHC
>

510 15 20 25 30 35 40
time (min)
Fig. 2. Decomposition of y-BHC to 1, 2, 4-
trichlorobenzene with 0.5 N-alcoholic KOH.
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ETH-T, TO&REDOHETFHERD P. P-DDE
BB, BEIE-T P P-DDT BERpBI L
NTC&3, /2L P. P-DDE i3+ CizEEYFL
EERTVBDTEDREZE rREALAVSE, 1§
Je&i il DDT BE 415 5 2 ICEHTHS . —HIC
BiemomBikic>wT GC 247 - e SHEFH O
v—r &, BAT3PEOEMRS O E— 7 L BIER
FTEZERLIELIEDSY, EROER, v 0

- DREEGHERERET, Th o FHMBBRRETE»D

Table 1 |z5R Lz X 5ic y-BHC X P, P-DDT
OEINESBDO 2 2OFELY b I WEEREL.
TrYPAREDB Y Y —rT v 7R DDT ol
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Table 1. Recovery of y-BHC and p, ¢'-DDT
added in Butter

clean up ;}él?féﬂiitsed recoveries (%)
procedure ad?;;lm) »—BHC 5 7-DDT
. 1 87.8 96. 5
(a:igi:acl)lrlnposition 5 95.8 98.6
10 96.5 100. 1

EREbhic Mills 05#EE—#HHRR L b0 T,
T b= by A—FRHE—F LODEEIEA 2 — D3
BELHTEYTH BN, HMHEORE L MEOTM
BoOBREL, KRBT LI vAETv PO S
A% 1AL L, Kuderna-Danish KB CEET 5
Lizky, GC R 3EERBEVBRE L. £k
VB FNIREB Y — 7 v PR Clark 5 0%
BERBLL TR bDOTHERIZTE =Y
AEESRTETY 53 Mills B2 D b BERNES T
»%. LlEoFEE Table 2 12 Uiz [FIRER O ED

b, WFhOFELEERUHERIELNENBY Y
FABR ) ERANTHD. hBHEiKkL L GCH A
iz SE-30, 3.5% % &MEH L.

w B ,
—MICEEEL ST BHRRE (e Ag —ho
y-BHC 3 L U'P, P-DDT R %E 3 oDFHEIL L Y
gL, ZOfRR, vy s ricksry—
7 v THERRERES TEIRB L XL, ERTHS
LBEDLIS, ghliELE e~ by 7 EicH
BLTHFFORH D BV EREZHET L 0
Baxrnn )V MBECRET A LN CER,

X [

1) E. S. Goodwin, et al: Analyst, 86, 697 (1961).
2) K. A. McCully, et al: J. Assoc. offic. Agr.
. Chemist, 47, 652 (1964). :
3) P. A. Mills: ibid., 42, 734 (1959).
4) J. P. Clark (Chemistry Division, Dept. of
Science and Industrial Research, New Zea-
land) X v D FE B Lk 3

Table 2. Recovery of various pesticides added in Butter

chlorinated .
clean up pesticides recoveries (%) 7
procedure added _BHC . 1 T
(ppm) y-BH aldrin dieldrin b,p-DDT
1 70.3 85.7 82.4 87.2
Florisil 5 83.5 90.1 91.7 91.4
10 88.1 93.7 95.3 97.1
1 71.6 86. 4 83.2 88.3
Silica gel 5 84.5 9.6 93.5 92. 4
10 87.6 94.5 97.2 98.7
> EBICBE S AR

ERO0H, BRBIUOERICONT

—HR fREp - HIZ BM IR R
TEH el - RFE BB REE

Studies on Oyster Poison

Isolation, Characterization and Toxicity of the Poison

Toshire Nico, Hiroya TanaBk, Iwao Kawaniro, Mitsuo Sminopa, Yoshihito Omor: and Yoshio Ikepa

Column chromatographic isolation using Amberlite IRC-50 and XE-64 and purification of paralytic

poison of the toxic oyster obtained at Miyazu Bay was carried out according to Schantz’s method.

The poisonous fraction was applied to thin layer chromatography for further purification. Bioassay

with mice was employed for the detection and determination of the poison.
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The toxicity of purest poison so far obtained was one hundred times of those in saxitoxin, closely

resembling to it in some respects.

(Received May 31, 1968)

FOMERSEIC X 3PHERREAIchY, LELE
M HIARE CREBVTik E. D. Schantz
L URFEESEEDLY, REIBITS dam
poison ¥ X OF mussul poison ORFFE 24Tl ", %
hZht v sORBLHH, FRL, ToRREE

BE—THEILEHLMILEY | ZOBEO
L EO—WMBBHEh>2o5 523, bRETIR

Rz 2BHERPEL AV 22 LT, a0

g &bicgiT oh, ZOHEROAEIALLARH-

ThY, REMEE LS DD TEMEREL LT VR
ENTB, EEBMS7TE2 B, KEFEETI
BWT, DEICLZRTERBE LD TEE LIIH
WY VREIEAFL, BERHOSEE, BHRERS,
b CHESNRBR TR, o Bl i
Schantz ¥ #8Z L LI EETRE L FEEA
Wiz,
E R o I

1. HEEZROHH

HRE 10ke 2 HIFH LIcHBIR 2 kgiz96% » & / —
NS5 LEMATHERZT Y SEL, 232 FALT
FEibt 5., thEES0% A2 —5 LTCHREL, 72
O L C LR EAT S, LRI celite 545 %
1/5BMzTIKBELBAETS. BREEN%2 ¥
I —=NDBTHEL, AIREEREAL, 40° Tr—
#Y =R L -7 —TRET S, BN BRERT
343 gs DEFHEER, ThEHBERLLTO2E 0
whERCE, £F0—EI o TERR TR
-7z,

2. Amberlite IRC-50 |- & 2R DR
Amberlite IRC-50 (Na %I) 500m! % N—3EER$ X
U NKERLF b Y 7 a1 LT T4 EFEERER 17
v, F0HH 66ml R5EROTFTRI v TS
7% (N 19mm, X 600 mm) {Z-2%, Sérensen
buffer ¢ pH #%#h#h 5.0, 5.5, 6.0, 7.0 B I
B0ICFRETS. #40W5 2 LR OMERKIEK
(3.43g/7k 100 m!) %% pH ZFAH LT 1 m//minod
W THT, & ik 100 ml TEREL, H#EiK 0.1
MEEER 200 m! %34, FHK, KRS & OCRHERK
FEE L CHURBRET R EY O A+ LSBT

* BAMSSEFITHEAREERE BV THER

XBREBEERN L. Z0R0. | MEHLZ BiiRE
He3255ICE, RBEDzFLT—F1 T3 EE
L ET R VAKED pH % 5. 0FHEL L, KBET
AL TEE T s A —F L% RE, 0.1MyY o
B Uy ATpH % 5.2 KB LKLY, BcRE
L7z,

3. Amberlite IRC-50 5 LU XE-64 A5 A4 R1
TIT5T 4~k BEROBE

Amberlite IRC-50 35 L8 XE-64 (500 m/x2) %
N-$Fp & Nk@fbr+ +y v a1 LTS T4 EBER
77V, £3 Amberlite IRC-50 % 650 ml L v,
FZ3zmm, EX1000mmD %y T2y v k¥ 5 7HIC
o¥B, iz Sorensen buffer % 1 ml/min & FH
THLUTHHEOPH % 7.0 L+ 3% . >EiclEREK
AIE (84.3g/7K1L) #FE L Sérensen buffer ¢ pH
7.0 LIz b 0% | mljmin THFHL, &KL
TS L%, 0.1 NEHRCRIUiRIC X » BREH
B 5. BEEEE 100ml Fo07 357 a bt
TLYD, 2%WT2000m OBEMRERZEDS. oL
K753 0P EFvr L, ZO—HE L
VEMRER LT T, BEERRR L. BB
FREBHORD bNESBELLEIEH DTS5
varETERED Fig. 1), 40°, BETIEMHEL T
T2 BaRRIEDRE B L TBRE, AHicow
T Amberlite XE-64 %5 Al X Y S22 FEOEHE
BCrme 574 —kfThole,

4 A4 UTEBELESRABROEE/ QT M

57 4 — (TLG)

AA I hrus b X374 -k VELH
ERWIRI, T AEHRR L ) SRBERIOERE
Bz, BET, 30° CEMT 5. BERICEK
g —AERAERMLTEEL, FeBKkosy/—
LEBMUCEB MR L TITRvwKkOBIELALHE
BERZIRBLNREEEY > TEE 05
mm, 110° T 1 BEEEbG Lz y 2 X voEEe H
v, t-BuOH: AcOH: H,O (2: 1: 1) Z2@EL LT
TLC 1T otc. £¥F7 3/ BEOBRMOOBEHE
OREFEENMY 0cem L1, BERETHI/e<r7L
— NCEEEMA TR ERE, = F Y LREE
WELT, 110°, | BEEL, REREORRy I &
B+ 5 (Fig. 2-1), &k v— R ERBOFEHRE
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BaEREAEL, LLRBROFECRBETLVE
WAER L0, MEETYr—y —HR—HEHRE
+5%.

7L —  OBERERS ¥ 1045 (Fig. 2-2) LTy
Y AARTTD LY, FHECEKAZ/ —AKII0
BEEMZBLILALY TS, BRELTY Y5V
RRE, EBRCESAROKEMATICEE, BE
WEL T a2 ) —AEEEICEETL, KERIZOWT
EERBRE1TD .

5. TLC &k BEZOHHE

rRmoFETL Y I FAERES V- N ORAIER
Wk HRICAE L, BELTR-TFg 2-2,85
LT o oMmHEE £, ToBREEVELL
THACTEBRETEL OFREEES . - & i
BRFTEVCEBLNCHERREF vy —5 —PTI
B RS 5.

8, EROR—-N—/OTIFT4—

TLCIc k- CRHEBILI-FERO—HELY, DEOD
iz ¥ H L Whatman No. 1 v, -BuOH: AcOH
:H,O (2:1: 1) CHII6HEEIRBAT 5. EAztk, Nin-
hydrin, Sakaguchi, Weber Js X U Jaffe DERIEE
HE4 5, R Saxitoxin [z-oWT biTzv RFE
B I UREIRE L ke L (Fig. 3),

1. RELVUVZRI MY

IR x <y b (Fig. 4) tx KBr $hicky, UV x
Ry MRy 2 —ABRIRICOVT 210~ 340mpu
DEREME L.

8. E)ER

DD HZpk#hl~ v =, KE17~20 0L 0% EH
L, LD ORIEICIZ—FESPLE L, ThELSFE
v, hoBHRBR— 3 me Lz, R+
TAREELL 02m!l #Bih X )84 0BESCLD
B CHERA | EESR L. ¥ o pHix
Mecllvaine #EKIC & b B L. BEBIER,
TR, BEFRSICoEBELONBREERD .

ERERS L OB

1. BEROBEH

BRYEZ A 5 7 —VIRETRTL, WIROKRET
EHiHERS . v v 2 EBET 2 RBREEOBRMES
PH 3.0~4.0 O#ifH Cik, FHEL»EhoHH LR
R TLPPBEENED LN TPHS52 L LT
T RIEETHEI L L, EBoORE, HEROR
WRixBRET whA, 2B, BREESEE R E 257
L, FMERESEDHEIET 5, LDy i3, saxitox-
in 3kl Tablel jz7RU7:,

Table 1. Comparison of toxicity of the oyster
poison and saxitoxin

Adminis-
toxic substances tered LD;, for mice
methods
crude oyster poison 1. P 50.4 mg/kg
” S.C. 59.2 mg/kg
partially purified LP 1.34 mg/k
oyster poison T ' g/xg
saxitoxin 1. P. 11.98 uglkg

9. Amberlite IRC-50 & & ¢f XE-64 |2 & 5E%
DIAR IS T 4 —

EBROW 2ICH/HLFEBEIR LY, ZLHHE100
SN T s MBRR L, FHORBELRHL,

" Z R Table2 DL 5 CThote.

Table 2. Adsorption of the oyster poison by
Amberlite IRC-50 resin (batch method)

pH Number of died mice/tested mice
olotion | Effiuent &;’;i‘i) (0.11\]31.1 nate _ )
Acetic acid
5.0 2/3 0/3 0/3
5.5 1/3 0/3 2/3
6.0 1/3 0/3 2/3
7.0 0/3 0/3 3/3
8.0 0/3 0/3 0/3

Table 2 225527 & Hiz pH 5.0~6.0 Tid5zEge
kEEsNT, pH7IO0 DL E, Lok IREX
h, EROSWRRLITREbIS. ik pH3.0~
40 O TRERTE - BB S ok,
DOFERD G, FRWKEL b pHT0 L L7z,
TR X D SRERELC A L ZSHe AR 650 ml i ER

0

e (Y

30

death time (sec.)
—_
N <@ (2]
S S 3

@
3

180

200 400 600 800 100012001400 1600 1800 2000
1 pH~7.0~16.2~5.01 ~ 2.3 ~ I
0.1M acetic acid eluate (m{)

Fig. 1. Elution curve of the oyster poison from
Amberlite XE-64 with 0.1 M acetic acid
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343 gL 2T B2 LN TED, ZOBEE IR
LTThv, B OBREBRLLE L. TOB/RO
EBROBHIRE Fig. LILRLED THY, 0.1M
FiER % W L AR pH 6.2 L co e & SFRPE
MU LH, pH 23 TRESPBEREND. ~T 2
X AERERE, 100ml 075y sy T EicfT
ol DESHEE 1200 ml L X075 733 B b
- & bEESEr T,

3. TLC [k 3EHOHY

PR 3 PR E RN PR SLPR: i
DO EPBRBSERETE b TH B, MR
x UEE LR UEBIERTT S BeoEEELE
BORENRTFEENS, 22T TLC 2fTlha-7c & Z
% Fig. 2-1 » X 9 i Ninhydrin =3 U CREGEE 2
T54o0 2Ky PBPRHIRI,

S10

9

| :

N4 (] T, >

N3 (] [T L+

N2 e 2

NI $ !
Fig. 2-1 Fig. 2-2

Fig. 2. Thin-layer chromatograms of oyster
poison pruified by Amberlite XE-64 column

chromatography

2-1 Sprayed with ninhydrin solution

2-2 Toxicity distribution [////// strongly toxic
/1/1/ weakly toxic

720 TLC 7L — % Fig. 2-2 0 X D I210%2 L
<, ERoOWIRLEFECL YV EH L CEYERE
ol b8—5kb- L bIRWEEIEDLN
fo. S—4iLETOHEEIED L b OEsIT

RE-LEERRED LR, Fig.2-2 0 S—35,
S—4xFNFh Fig.2-1 DN—4, N—3izfE% T
5. koTS—4l3ET, S—50r2E0OEHLNE
MLz,
4, R—R=HO2brIF74—~CEBMEFL
Saxitoxin & D L#:

Saxitoxin @ Rf 4 0.32, EE 0B, XHIT
0. 39 CH BRIV A Td - 7= . Saxitoxin X Weber 3
LU Jaffe R 0L BET 501K L, EREOLS
SRR 72 b & 5% Weber BIicEETH D, Jaffe
RIKIz b 2> IR T 51 Ninhydrin 35 X OF Sa-
kaguchi HEIC LB TH- 7o

<

' ’ Fig. 3. Paper chromato-
gram of the oyster

poison and saxitoxin

right: saxitoxin

left:

oyster poison

5 IRFHBLIUVUV ZRY IV

210~ 340 mp (Zid % - 7= < WAL AFED & ¥ Saxi-
toxin OFFR L —E LT 32, IR~ kit Fig.
4 1R LTz B Y CSaxitoxind Fh LR —B LV,
8. EHRER

HEHE, BllERL LAROWMIZE $iz-> THE
BERPEAT 5 ERERY, s 0.64 mg/kg £
ECREREGRIOLNRBDOONTEE TH - &
73, 1.03 kmg/kg PlETiREH 0T VW ASCHIEEES)
R UMRELL L CHe M T L. 1.03 mg/kg ©
W1 PG 5 M8, 145 mglkg T3 3 ILAEE 9 S

I 'l 1 - ] 1
4000 3400 3000 2600 2200 1900 1700

1500

1 i 1 1 1 i
1300 1150 1050 950 850 750  650cm™!

Fig. 4. Infra-red spectrum of partially purified oyster poison.
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#%iz, 2.15 mglkg TRLFAB 5 FUARICE T L .
Saxitoxin C{ X FLERICKERL, 2E,EE
XY BB TRELL., TabY 8 ug/ks THRTH AL
<, 10 puglkg < 1 #lix 8 DIz, 12 uglkg <24,
55, 14 pglke T4 FIFH 6 tkic, Eic 16ug
/kg THIE 4 HBEET L., TvhAeELE
FlITLFBoIDEETCRET 2R B’ = ¥ =
2, FOBRBEFELIFliZiholk.

1. # ®

Ptk v 45EHEE»E » M L A
saxitoxin G & B A REME IR S M- BRERE DI D

ZhERERTBICVib BTz,
Saxitoxin & -5 & #17:Dr. E.D. Schantz iz )&+ 3.

' [N

1) H. Sommer et al.: J. Am. Chem. Soc., 70,
1015 (1948).

2) H. Sommer et al.: ibid., 70, 1019 (1948).

3) B. Riegel et al.: J. Biol. Chem., 171, 1 (1949).

4) B. Riegel et al.: ibid., 171, 7 (1949).

5) E. D. Schantz et al.: J. Am. Chem. Soc., 79,
5230 (1957).

6) E. D. Schantz et al.: ibid., 79, 5235 (1957).

7) E. D. Schantz et al.: ¢bid., 84, 2266 (1962).

KERRNVAT VT & FO KRBT X 3EBRIEI DNT
WwFE  HBmF EE AR ER

Continuous Determination of Formaldehyde in the Atomosphere
by Use of Spectrophotmetric Analysis

Noboru YAaMmATE, Tosiro MAaTsuMura and Masaharu ToNOMURA

Continuous determination of formaldehyde in the atmosphere by the use of acetylacetone reagent was

described. The measurement was made intermittently once every 60 min by an automatic continuous

analyzer with a single-path colorimeter. The sample air was bubbled into the gas-absorbing bubbler, which

contained 50 m! of acetylacetone reagent for 54.5 min at a constant rate of 2 L per min. Then, the absor-

bance of acetylacetone reagent colored with formaldehyde were measured at 420 mg. The concentrations

of formaldehyde as an average of 54.5 min measurement were plotted the recorder, which was graduated

from 0 to 20 pphm. Since october in 1967, this analyzer has been used at the Continuous Air Monitoring

Station at Kasumigaseki in Tokyo.

(Received May 31, 1968)

W, HEEOHEMICERWZORHR N RITE B K
SBERRREAHESHELE>Tv3, KREFOENL
A7 FE it BEEFRE O RSB, RO
BLDME, BREOWERIERLICE - TERT D
LOT, MEOHE, HEOWE L b FEERE
YBDO—>Th B BRRENOERIC OV TR F =
RBLED L 5 CROCEHEIHL Tz, £ZThH
hbhiKEFOFRLLFATE FOREREIET S
fediCHERRIE L, BEREL LIVEBZoT
BERHEEITFR oD THRETS .

BIE, KGO H R RELK O EEHENE Y
BRED, WEDTESD, R & Av-eRfiE
HBEL RIS T VS, ’AVATATE FOBEHE
BoREcbizy, MESREBARMNOFER, Ha
AR ESRAT BT iz L, hEMTREEYS 2%
INREHE L RE AR L #—EOHE TEMS ETHE

RE L RBARKPFOWE BORD L ERHESETED
BoRarRERAKICL YV ELTENRS 2 EE
TH5EETHD. WEMTERIC L VBRI LT D
KRS RERE L BETDIILPETSLETH
3. LD TEPFEZBREREOME,LLETE, -
SWTEBORIES L CHEERRE T,
EBRFEB L RER

1. REEE
FARIEIZOREOBIERNE DL % H 2 ORI
(FRFEEIE) & LTHEATE» > BHRS L 0H5F
B EET 3 b0RNETHE. AALTAFTE R
OREERICITT CRRBEENLFERLLTIrE bR —
TREPERCBFEL, TeFAT R BEYE
AV BEMTADA TV 2D TEAREL Zh S OR
WE AT, BERENECRDORAREL BRI L.
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1.1 7R0E Fn—7TEREORT

KDz vmE b u—TBREEREKREATOTLFE
REARBRSE, ZORK2m &L XKELEN
LHR 6 ml 2 IMABRL, FHeRPLZ2%sn
£ hu—FBF N YT AEK 05 ml EINZ AR
mel0AfEmE L, BohiBAKC OV THEER
iR - TWa, AT OFHEERER LERX
K7 v T pou—TB—HBRER (WNFEEHE) KE
L, REIEIHEERILE.

1) RBELBEXITHBREDOR

60%, 70%, 80%, 86%3 X U'90% DFMIAIR 1 L
ruthe—7BlIgk LML, ZOBERICEVL
FAF b FEREE Ry NL, REEEZHE L.
$EEY Fig. L icR+ X 5 1286 %R B 23 & ok
BB, ENIOOBTCEERACET B LD

Y

»> 03 S p—
o =t —R—R—8__,—a—b8—a"
§ 0.4 = ‘/‘/i a
g S
0.3
g <
o02
» .
o 0l1p
3 a
© 0 g——y——8——d ¥ NP
_E 0 10 20 30 40 50 60. 70 80 90 100
Time, min

——X—:60% H, S04,
—0——:80% H. S04,
0——:30% Hz S04,

10mm cell, 10ml volume.

— A% H,50,,
——o——:86% H, 50,

Fig. 1. Effect of concentration of sulfuric acid on
absorbance

@) IHEEOR

WIS 3 AL ESIC o E, BOBOICRNREELK
10mi 2vh, ZhicklLb7rFe FEEHERE
51 L OEE T00BR L TEEAORIEDEE
REAN. CORR, £2%, FI3FBOBRREIE
S BRLAV, Lido TR 1 AORINET
FLeThB,

8 BEOCLE

20~30°IC 10 MHE L TH LW EEK © Bk E
L, L0 REANEL L TR S i EEEORHERIE L A
EEL R,

(4) BRFEEORENE
FRULIOBRENE E A BB L e,

5 EBEHEOREHE

WL RATRIC ANV AT AT FEMATHELON LR

¥ 1 HERERLE LA CBREEREL V.
6) IHRELR
@ FabyrFe FEEREOTRR
wwy v (REER SE37%UE) #1L.3ml iz
AKEMZT L000m! » LFKET 5. ZOBDNRE
EROFEICE VRS, ZOFEKS5ml % 100 ml ©
FREHT Ik, 5NAEBEy YL Iml
FMZCERMLEZODL, 0.0IN 3 v 20 ml &
Z, BELCIOMERCHE L OB, 5NBR
2ml iz, BEOI yREONFAFRBRT Y
Y A CRIET 5 (RS L ad) . BRBRELT
KB ml iz oW LFEROBRRELTR S .
0.01NF 48+ L ¥ & & 1 mi=0.1501mg H.CHO
%@ﬂﬂmbamwmmﬁmﬂmnw
D ERBRICE L0, 0OIN F A BB + U
v AOTEEE ml
T : JF#% 5 ml zZE L7z 0. 01N A Fifk
N YA ORER ml
f :0.0INFFHBF + 1 v XKD S
BEBEOBERERBR LR ERL Y, KTH>THTIm!
M1 26.76 ug A ELWIREFANL, EHEBRK L T 5
(FARFRREY).
ERevRE 1 ml =26.76 ug H.CHO
= 0.02m/H.CHO (0°, 760mmHg)
@ REMROER
10ml ® 2 %75 = = (AR 0.1, 0.2, 0.3,
0.48X0V05ml %Ly, Th¥hKkzinz T 0.5ml
L, THICRNFEEEEMATIOmMI L LzDb,
ks T 10DRIME, 303MES, BE 570 mu
MHECBVT, 10mmEAEAVTERBELZHEL,
BEREER LR, Fig 2 it LB ) ERES:
RL,

ZZiZ B

T

0.70

g

@

=3
T

0.5t
0.40}
0.30

Absorbance at 570mu

0.20}
0.10f

0 . . b . e
0 0002 0004 0006 0008 0010
H: CHO, m! (0°, 760 mmHg)/10m!

Fig. 2. Calibration curves of formaldehyde ob-
tained by chromotropic acid reagent
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PEORR, 7a® e —7—WMBEKEISLLT
AFE FOBEHHEORARE (RNSEEIK) LT
ERMEOHZ I LD, AR SEOLBY T

b3, reeru—7H1 g E86%HRICAEPLLIL
ET 5.

1.2 7EFIL7E FVEOKRE

kD7 EFLTE P AEFTRBAEFOSILLY
LFE FEARKCRIRESYE, FOdmlizLry)y7EFN
7 b WIS ml EZIBERL, Bk Tl
B L, BohicEfAE 420 mp THAEERL T
5. ZOT¥FATE N LBBEOFRMER - EDLE
VChD, By €= A 150 g EKEENL, K
BB S miBXU7eFrye b 2ml Mk, &
HIZAKEMZTILET S, APETHERO 7 T
AT BEIALE/F Y v a0.28, HLE
KGR0 58 EAKICENP LTI LELEZbD IR ® &
b0 RREE L, EFEEORGRE (BINRE
@ak) L LTEMREERS L. kB, Hrryy
2, EACEZKEEMNEZ S ORKETERR Y 2 OF
MEBRLTLDTH S,

1) BEROBRH

WA 3 AR BRI o7 EERIVE I I T £ 1K
10m! Fo&vh, BREELEXL THEREZUEL
PeRER, ARSI FEORNETERIZIT A bR
7z. Table | CHiiROERERETT,

2 WMEREBEBROREHE

FIERE & 2 BERE% ORI EERE 10 mlizk
A A7 LT FEH#EREK 0.2 m{(H.CHO 0.004 m! %
) ForMiTtBohEaKROWMNELNEL
TeRERIEIC 0,130 ThoTe. ZOBR, BNFBERK
ErRYVBEETLLZ LERDE,

8 EEHEOREH

FALTLUFE FIZRINBEK SRR LT 3,5-dia-

Table 2. Stability of colored solution obtained
by acetylacetone reagent

Time, hr

Exper-

iment |0 | 6 | 2 | 7 | 120
No

Absorbance at 420 mu

l 1.20 ‘ 1.20 1.15 1.03 0.94
2 0.80 0.79 0.74 0.71 0.55
3 0.53 0. 52 0.50 0.47 0.36
4 0.26 0. 26 0.24 0.22 0.13
5 0.13 0.13 0.12 0.10 0.07

cetyl-1, 4-dihydrolutidine # 4 U CH @iz 5, =0
EAEOWIEEIL 6 Bl £ TR L v 252485z
196 %, 72RFRIICHN13% LTI+ 5. Table
2 It 2EROKBRE L RCEOBRE R,

4 BEOEE
EEOREICET HHEHEIX26° Tl 2K, 40°T13
&, 50°Tik 94, WMEKIBHR TS DTH o o, H
BEREAOWRINFEATE L LTI50° 9 D05HEY Th 5.
Fig. 3 iCiREOHBE R L.

0.70},
0.60
0.50
0.40
0.30
0.20
0.10

Absorbance at 420 mp

0 10 20 30 40 50 60 70 80 90 100 liOlQ(J
Time, min
Fig. 3. Rate of color development from acetylace-
tone reagent at various temperatures

Table 1. Collection efficiencies of acetylacetone reagent for formaldehyde

f;‘;?g’}::cetonc Flow r_ate SamPlir_lg time %2‘113 Ir;l(ieng Absorbance at 420 mu

volumeml L/rain min L 1 st impinger | 2nd impinger | 3 rd impinger
20 1 30 30 0.03 0. 005 0. 005
20 1 30 30 0.08 0.01 ”
20 1 30 30 0.05 0.01 ”
20 1.5 10 15 0. 63 0.02 0.01
20 10 10 1.32 0.02 0.01
15 1.5 20 30 1. 60 0.02 0.01
10 1.5 10 15 1.55 0.01 0,01




(=, BRFED: KE&PFVAT AT E FOREHEIL X 3ERIEIC >V T 61

(5) B

D HmrbyrFe VEEREORN

kpru® hu—FBEOFECECTHENY 5.
@ WEROEK

0wl 0z R7 5= CHEERE 0.2, 0.4, 0.6,
0.8 BXW 1L0ml £2v, ThEhKEMrTLO
mlrL, ZhicRREaKEMAT I0m kLo
b, PEKETTC 5 SN, 30 SHRER, BE 420
mp MR BT, 10mm &A% AV TRLEE IR
L, MEHEERLIRER, Fig 41074 LB ER
EETRLE.
0.80
mﬂ
0.60}

0.50
0.40F
0.30f

Absorbance at 420 mp

0.20} _ s

0.10}

0 PP’ P S
0 0004 0008 0012 0016 0020
H-CHO, m! (0°, 760 mmHg)/10m!

Fig. 4, Calibration curves of formaldehyde ob-
tained by acetylacetone reagent
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ERw,

ruERNA—TBETEFATE b DRIRFEER

Table 3. Program of analyzer

REBT S5E, AIEIRERIRFTHIPBED
B 86 %R A T 5 0 TR, BRESR, BIRAEL
DGR T SENNEMER DS, ZOK,
BETERES L0 TEREBUPESCITR2S. X
S TAEBIRETEFL 7+ b v RINRAKE V2
ZtizL’, .

2, EE
REBIRIN R, HEARR, HERs I UE
S LBR S, RERROWE, BE, ks L
VEEgkis ¥ o—BoOREREIT 7 v /5 A0FFIT X
Y BEIRCATAR X AL L, X510 ARER
BT 5 b FESE AN,

2.1 RFEEE
REREHOB VAT AT REA L Tvy—IC
RN, RESTEODOEWTEFA T4 L ¥ —, HE
B A VE YUy —BIUOWBIRL IR EN DS T
WE, ATy —RAEK 100 ml, ) kK-
ANBG-27 4 Lo —HDObDT, RBEELRD S
HIZ50° +2° OIERM I L 72,

2.2 HEeiES

RINFEEEH CE LA AL AT LT FORERH
BARESIEHONRES o7, Haer (JBE50mm),
SRTH7 4 g — (FRE 20 my), EFH» 673
5TV, REERT Fig. 5 it KOl Lic
B BEARAREITARZ A FRAOLOE# L.
2.3 FRnuysw—

Fu 77w OfFiEix Table 3 KR+ XL 5, 1 »
H12F ThAhTE Y | ZRBAROHERTE v +

6 7 8 | 9 10 R

1 2 3 4 5 _ ) 1
“Time, min 54.5 . 0.5 0.5 0.5 0.5 05’ 0.5 0.5 0.5 0.5 05 | 05
. - Jsamplin F;ig{getﬂ)%f Zero. |ggpation|Fillcellof H:cHo| Colored o Ajr- | Washing|Measure
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g Vil
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Level detector ) . (L
i pump T
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Mﬂﬂﬂ]ﬂm operating =
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L: lamp, C: cell, P: photo tube
A: amplifier, BM,. BM,: blancing motor
Ms: switch, R,. R,: sliding resistance
S: scale
Fig. 5. Diagram of analyzer circuit

ReRS 54, 55, MU T30zt v F Lz, R
55w DRI ET 1 O w7 A< 2354 551FE,
WTINADEE, 3 TRREORNEAES LAY
VA, 4RNERB MBI EBERT =y 7 &7
5. 5B VRORKISRNEEPHNT 5. 61
SV E L D —PORNBEGEE Y AL VIZEA, 7
AIEER CHIE, 9 RE LVIRINEERE A ey
Se—kEAL, 103/ Ir —ICBRTS. 11
AL E U — RS LRI AIRE TEH, 1213
WA REITR D . Uk 1 ~1208{ET 1K
B EOREELKRTTS.

2.4 HEOEBHEED

B OMEME RN REERE L HEAROBRE
LOREEEICRED LiCE VEROBEGEE S 5
L LRTES, REFOFLATAFE FRERES
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pphm ki, Z ORIEMEICLEL 1 HECRE
iR AR R 50 ml, REIRROBRULED 2
LG54, 50 Ch 5. LichoT BEERAOEERE
B LRORESEFCIVEMLE, Thbb, da
A se PEREYET (1 ml g 26.76 ug o H.CHO
PEte) PEML, 1LO 2772 BHEEK
5ml, 10 mi, 15ml 38X 0 20 m! % & 0 RUNFERIKE
METILETR, ThbkE—b—BL, 50°T
Q0 AIMA L, 30O HMEREERARE L THEMA T
5. Zho OREREREERE LELVICAL, T
GO VBB R FH & - CTHREBO BBEED 21T
7.5, Fig. 6 {th A A7 AT FIRE LRERTOHRR
OEfRERT.

0~20 pphm ORE B L AENC Uic o TEMEE
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Fix Fig. 7 0 X9 Iko TR Y AT = (BB K
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Fig. 8 [ AEB OB R LT,
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Fig. 6. Relation between recorder respons and
formaldehyde concentration of analyzer
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A
——: solution, ———=: air
A: solution tank, B: solution pump.
C: dust filter, D: flow, meter,
E: impinger, F: level detector,
G: carbon filter, H: flow adjust-
valve, ment
I: air pump J: cell,
K: drain tank, L: cooler,
M: mist trap,

V,~V;: solenoid valves,

Fig. 7. Diagram of air and liquid flow system of
analyzer

3. MEEEEBRER

3.1 BEOKRY 7 MEER

| BREESERBRIZB VT I 7 —AD 1 %ELF.
3.2 REBHFR

REETE  GEREERE .
(pphm) WEHEE (pphm)

0.0 0.0 0.0

5.2 5.0 + 0.2

10.2 10.0 + 0.2

20.0 20.0 0.0
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3.8 GOERE

1 BBz 1 B

U EoBRBRBERICHEDN S X 5 KAREBOMHERIE
HTRIFTHS.

4 EREEBICLBRERE

FEBERIHANCBI 25 2075 2 P 2K 2B
Tn424E10 A 2 5 BAEENO B & X KIERAESE IR
WL CGERHAIE Bt L T3, Table 4 ;3F4&108
2o I2ANHERBRERIE L b TH B,

3 7 AOPER (1 BEEBAL) 13 1,358, SE#HMER
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% 0.2 pphm PIF, REZIBIFE DK 1.7 pphm, £
1% 0.3 pphm, HFHEDEE 2.3 pphm, FKix 0.4
pphm TH %, 347 AFOKZIBZEIT Fig. 9 24
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256 BREICERIL, 7 RRES L I0BEIC T TEB W
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PERRIY, 18RRE A LIRAEIIBRO LTV, &
NWRZEEO UL L EFIC LI LBTBY, drar
T RIRE L Z5EER Fig. 10 R X 5 ic4HR90
BERHLND,

et

Fig. 8. General view of analyzer 2.0p
3.3 BREEXHHE %
100V 10V OEFREEEEICH L TEREC M £
BEwbRAE, ; o
3.4 FHEEH g
1BEg b IEEAEE L., g
3.5 RIEHEE z
BEIRBE50° IR LR BhiE +1° =L . ‘ B
3.6 XESVT . 6 12 18 24
24 At Eﬁ% Hour

Fig. 9. Hourly variation of formaldehyde con-

3.1 BEREEH centration (Oct.~ Dec., 1967)

o Wz 1 B

Table 4, Concentration of formaidehyde in the atmosphere at Kasumigaseki, Tokyo

Formaldehyde, pphm
Number
Date of deter- Each determination Hour-average Day-average
mination Average
min max min max min max

1967. 10 321 <0.2 5.1 0.3 1.5 0.4 2.3 0.9
1967. 11 509 <0.2 3.8 0.5 1.3 0.6 1.2 0.9
1967. 12 528 0.2 4.9 0.6 1.7 0.5 2.1 1.2
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Effect of Endotoxin on Serum Lysozyme Level in Rabbit.

Chuichi Ismizexi and Shigeo IwaHARA

Bacterial endotoxin has been shown to affect serum lysozyme level in animals. This investigation was
carried out to make clear the relation between lysozyme level and leukocyte count.

The results were as follows:

(1) In rabbits given a single dose of endotoxin in differing doses (0.01, 0.1, 1.0 and 1000ug/kg)intra-
venously, slight increase in serum lysozyme activity coincided with the leukopenia several hours after endo-
toxin was observed, but more marked increase of lysozyme coincided with the increase of leukocyte count
was evident at twenty-four hours after the injection of endotoxin. In the animals given a large amount of
endotoxin (1000 ug/kg), pronounced elevation of serum lysozyme level was observed at five to six hours
after the injection of endotoxin, In all animals a slight initial decline in lysozyme level was observed at five
minutes after the injection of endotoxin,

Parallel relation was observed between the amount of endotoxin and the decrease of leukocyte count,
but did not between the degree of leukopenia and the increase of serum lysozyme level (Fig. 1).

(2) When endotoxin was given three to four times at an interval of one or two weeks, elevation of
serum lysozyme level was also observed, coinciding with the increase of circulating leukocyte (Fig. 2a and
Fig. 2b). As to the increase of leukocyte, “tolerance” to endotoxin was observed in these animals,

(3) To make clear whether the elevation of serum lysozyme level is due to the damage of circulating
leukocyte, endotoxin was injected to animals which had been pretreated with nitrogen mustard. Although
leukocyte count in these animals had been reduced to 10 to 20% of normal level, the same change of serum
lysozyme level as in normal animals was observed (Fig. 3).

From these results, the increase in serum lysozyme level at several hours after the injection of endotoxin
may not be attributed solely to the damage of circulating leukocyte by endotoxin. The increase of lysozyme
activity in serum at twenty-four hours after the injection of endotoxin is considered to result from the stimula-

tion of lysozyme containing system in the animal body.
(Received May 31, 1968)
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Fig. 1. Serum lysozyme level and leukocyte
count in rabbits given a single dose of endotoxin
in differeing doses.
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Fig. 2.2 Serum lysozyme level and leukocyte count in rabbits after repeated injection of 1.0 ug/kg endotoxin.
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Fig. 3. Serum lysozyme level and leukocyte count in Nitrogen Mustard 2.5 mg/kg pretreated rabbits given

1.0 ug/kg endotoxin
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Destructive Effect of Vapour Heating and y—Ray Radiation on the Germination of
Papaver somniferum L. and Cannabis sativa L. 11

Sanaenosuke Fujrra, Toyohiko KawaTani, and Kdgo Kurinara

1. With a view to studying the influence of y-ray radiation on the germination of Papaver somniferum
L. and Cannabis sativa L., especially whether or not the period after treatment up to the sowing has an accelera-
tive effect on the destruction of the germinating power, 6 germination experiments(G,~ G,), following the
part I (Gy), from the 2nd sowing (20 days after treatment) to the 7th (109 days after treatment), at intervals
of about 20 days, were made, with two strains, domestic and foreign, in the former plant, and one domestic
strain in the latter.

2. In the case of P. somniferum, in each of Gy~ G, in general (strain as random model),

1) the effect of the strain P and that of radiation R were both very highly significant, as in the case of
G;, germinating power being destroyed at the doses more than 80,000 r.

2) the interaction of the strain and the treatment P X R was also very highly significant.

3) the effect of the period after treatment G was significant, there being no significant difference among
the germination percents of Gy~ Gg, however, in G, germination percent having lowered.
4) the interaction of the period after treatment and the strain G x P was very highly significant.

.5) the interaction of the period after treatment and the radiation G x R was not significant. Therefore,
it was by no means recognized that the period after treatment has some special effect, accelerative or recover-
ing, on the destruction of the germinating power.

3. In the case C. sativa, in each of Gy~ G, (strain as finite model),

1) the effect of the treatment R was very highly significant, there, on an average, being no significant
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difference in the germinating power between the doses up to R, (40,000 r) and R, (control), however, at
the doses more than R; (80,000 r) germinating power gradually having lowered, and finally at the dose Ry,
(2,560,000 r) it having been lost.

2) the effect of the period after treatment G was also very highly significant, there, on an average, being
no significant difference in the germinating power between the treatments up to G4 (sown 48 days after

treatment) and Gy (sown just after treatment), however from G; (sown 70 days after treatment) the germin-

ating power having begun to decrease.

3) the interaction of the period after treatment and the radiation G X R was also very highly significant.

4) it was recognized that the period after treatment has the more accelerative effect on the destruction

of the germinating power, when treated with the stronger doses of radiation.
(Received May 31, 1968)

Y e\ Tk, BEMEL r BBHOEO 7
B L UKBRICHH 2 BFHIEAZHR IOV THRE L

Gi~G7 A} (2 +w) Table 13, 14 Table 15, 16

FEBRERRKRO LB TCH B,

A5, Z AITILBEERIC 3 T EME U7 (85 1 [EHEFE D) by PN, 3
RERBOBRIOVTTholr. FBEBVTIER Gi  19674E2 A28HEC [HE

UL 7 o3 X RARO 7 MBSO TR0 RIS ? 3ALLH 3A7H
EEFHBICoCT, BICT R D 5 IN £ ¢ s saE
FHz LIk, BFMIECRENDRD BIECE G, 4 o8 4 H30H
MBZ EEAME LT, BRIk CREH% 109 A Ge 5 B17H 5 A19H
DbOECIEREHZEY T6E (F1EL Y @7 G, 6 A17H 6H3H
) ORFRBRETR-1OT, ThoORRE—E Table 1. Influence of y-ray radiation on the

LTz ZiciiET 5,

EBMES L U5
FROERIBROERFTOEEIEE L T
b 0T, HEET (KEORARXBEAEISE D

germination of Papaver somniferum L.
Results of the 2nd sowing
(Gyy 20 days after radiation)
(Germination 9%, value of inverse
sine transformation)

- Japanese | Foreign
2, MEON, FHBB, WAL TR L3 | "poppy | popy Mean
LRETH B, R EBEREE | s TR 2 %;8 42
A ) 54,62 55. 05
HFRERIT . § 55.20 | 55.88 55. 54
o PR X 54.65 | 53.72 54,19
BREIRN RS BRI SLERME R R 51 50 5155 5153
#1E G 196741 A31A 0H B, 5150 | 49.65 50, 57
s 10 | 3550 19,80
2 G 7 220 20 R 410 | 3568 19,89
3 G, 7y 3 6 34 R, 4. 10 11.10 7.60
R, 410 | 1110 7. 60
4 Gy » 3 20 48 R, 4.10 4.10 4.10
G . _
5 s o4l 70 Mean  28.88  36.29 |M.D. (0.05 )37.54
6 G » 5 2 91 ﬁgkmgm%
. D. (0.001)67.75
7 G520 109 Dunnett{0, 05 )30, 70
SRR (0.01 )40.97
G. BE#® ~v Table3, 4 Rjg Table 7 Table 2. Analysis of variance of Table 1
G, ##H Table 1, 2 Table 15 (Papaver somniferum; G,; germination %)
Go v Table 3, 4 7 Factor D. F. M. S. Fo
G, ” Table 5, 6 ” - —
A S A B FE- )
Ce # Table 9, 10 " PXR 9 341,71 51, 38%**
G, . Table 11, 12 " ¢ 60 6.65
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Table 3. Influence of y-ray radiation on the Table 7. Influence of y-ray radiation on the
germination of Papaver somniferum L. germination of Papaver somniferum L.
Results of the 3rd sowing Results of the 5th sowing
(Gs, 34 days after radiation) (Gs, 70 days after radiation)
(Germination %, value of inverse (Germination %, value of inverse
sine transformation) sine transformation)
- Japanese | Foreign - Japanese | Foreign
ey | “poppy | poppy Mean ey | “poppy | poppy Mean
P, Py Py P,
R, 52,50 54, 48 53. 49 Ry 50.78 54. 68 52,73
R, © 48,00 53,75 50, 88 R, 51. 38 53.40 52. 39
R, 47.45 53,92 50. 69 R, 52,25 55. 42 53.84
R, 45. 58 55. 08 50. 33 R, 47. 32 54. 65 50. 99
R, 43.58 57. 62 50, 60 R, 42.70 52, 55 47.63
R; 4,10 30.78 17. 44 Ry 4.10 7.03 5. 56
R 4,10 38.78 21. 44 Ry 4,10 5.98 5.04
R, 4.10 14. 33 9,21 R, 4.10 6.98 5,54
Ry 4,10 11.80 7.95 Ry 4,10 4.10 4.10
Ry 4.10 4,10 4. 10 Ry 4.10 4,10 4,10
Mean  25.76 37.46 |M.D. (0.05 )3l.34 Mean  26.49 29.89 |M.D. (0.05) 8.83
M. D. (0.01 )40.90 M. D. (0.0l )11.53
M. D. (0. 001)56. 57 M. D. (0.001)15.95
Dunnett(0, 05 )25. 63 Dunnett(0. 05 ) 7.22
” (0 0 1 )34.20 # (0.01 ) 9.64
Table 4. Analysis of variance of Table 3 Table 8. Analysis of variance of Table 7
(Papaver somniferum; Gy; germination %) (Papaver somniferum; Gg; germination %)
Factor D. F. M. S. Fo Factor D.F. M. 8. F,
P 1 2,738, 97 511, 0 *** P 1 230, 52 37, g5rr*
R 9 3,597. 48 15, 06¥** R 9 4,857.39 | 256, 73%%*
PXR 9 238. 85 44, 56%F* PXR 9 18.92 3. 11%*
e 60 5. 36 e 60 6. 09
Table 5. Influence of y-ray radiation on the Table 9. Influence of y-ray radiation on the
germination of Papaver somniferum L. germination of Papaver somniferum L.
Results of the 4th sowing Results of the 6th sowing
(G 48 days after radiation) (Gg, 91 days after radiation)
(Germmat.lon %, value (?f nverse (Germination %, value of inverse
sine transformation) sine transformation)
_Ra Japanese | Foreign — Japanese | Foreign
Zadiat};on poppy poppy Mean racIl{i:Z; on| POPPY POpPPYy Mean
Py Py Py b,
R, 51. 65 56. 05 53.85 R, 50. 70 51,22 50. 96
R, 46, 85 54, 35 50. 60 R, 46, 42 48.45 47.44
R, 46,48 54. 08 50. 28 R, 43, 00 48,85 45.93
Ry 46. 15 54. 95 50. 55 R, 40. 08 46,28 43.18
R, 43.45 55, 60 49, 52 R, 39, 82 45,12 42.48
R, 4.10 7.20 5.65 R, 4,10 4.10 4.10
R, 4.10 11.35 7.73 R, 4,10 4,10 4,10
R, 4,10 4.10 4,10 R, 4,10 4,10 4.10
Ry 4.10 5.95 5.03 Ry 4,10 4,10 4.10
R, 4.10 4,10 4.10 R, 4.10. 4,10 4,10
Mean 25,51 30.77 M. D. (0.05 )11.59 Mean  24.05 26.04 |[M.D. (0.05) 7.75
M. D. (0.01 )15.13 M.D. (0.01 )10.11
M. D. (0.001)20. 93 M. D. (0.001)13.99
Dunnett(0.05 ) 9.48 Dunnett(0, 05 ) 6.33
#  (0.01 )12,65 #  (0.01 ) 8.46
Table 6. Analysis of variance of Table 5 Table 10. Analysis of variance of Table 9
(Papaver somniferum; G,; germination %) (Papaver somniferum; Gg; germination %)
Factor D.F. | M.s. F, Factor D. F. M. S. F,
P 1 554. 0 93, 2*** P 1 79. 20 28, 9OF**
R 9 4,646. 81 142, 45%** R 9 3,942, 30 270, 76***
PXR 9 32. 62 5, 47%** PXR 9 14, 56 5, JI¥**
e 60 5,96 e 60 2.74
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Table 11. Influence of y-ray radiation on the

73‘73’355&’&%\3?)7’: .

germination of Papaver somniferum L.
Results of the 7th sowing
(G4, 109 days after radiation)
(Germination %, value of inverse

sine transformation)
n Japanese | Foreign
yRay | “pobpy | poppy Mean
P, P,

R, 35.82 39. 95 37.89
R, 34. 60 40, 22 37.41
R, 33.98 39. 92 36. 95
R, 30. 30 36. 40 33.35
R, 29, 65 33.82 31.73
Ry 4,10 4.10 4.10
R, 4,10 4,10 4.10
R, 4.10 4,10 4.10
Ry 4,10 4.10 4,10
Ry 4.10 4.10 4.10
Mean  18.48  21.08 |M.D. (0.05) 8.09

M. D. (0.01 )10.56

M. D. (0.001)14.61

Dunnett(0. 05 ) 6. 62

” (0.01 ) 8.8

Table 12. Analysis of variance of Table 11
(Papaver somniferum; G,; germination %)

Factor D. F. M. S. F,
P 1 134, 94 58. 66***
R 9 2,213, 36 139, §o*+*
PXR 9 15. 83 6. 88***
e 60 2. 30
ERERB L UES

BERA V.,

E R L MBEBORTAEER PXR b Ebd THER
AET, ABHOPBINBEIZI-THRARBZZLER
ik, #E2 RECP 2B LS B)
BA&fE Py i Go~ G v Fhiz
G, B4 L FkEIC, R, (40,000 r) % Tix

Lk, BT

BWT i))

FHL R CGHRE) LBALRVA,

(22

Ry, Ry, Ry, Ry, Ry HHEEICIZ

EeRe<HFErsLonEL hatz,
E#E P, Tix, G;~G; ITB\ ik 5 B (L% 70H)

TR, AHESEHROERIR Y,
bEraBLEFN LY, 2LEFEERD

B,

®

Ry (80,000 r) [L
zhizs Lok

RyeE L L ﬁ”‘

RIBL R oDiE, G~Giziv-T Ry(1,280,000 r),
G5 12 3~T Ry(640,000 1), Gy, G iz 38Tl Ry BL R

TH-T,

y B Bk oR--Z

LERLE.

Table 14. Analysis of variance of Table 13
(Papaver somniferum; germination %)

I 7202 0~5 1 RBESR(G.~G)
(Table 1~12)

Go~ Gy WFRIZE VT, G OBA LR, &
BP, W RI—Rr o 0RFLELDTHEK
FRO¥BE bick, Rs (80,000 r) P ECkiriat

Table 13.

Factor D.F. M. S. F,
P 1 3,913.02  16.92**
R 9 964640. 25| 115, 20%**
e 9 231. 26
G 6 1,462. 80 6. 48*
GXP 6 995.81| 49, 96%**
GXR 54 102. 88 1. 923
GXPXR 54 83.74  18.53**
e 4920 4,52

I. 720y BRFOUBRIBET 3 TCOHMO
g
BHAE#OE | EIBEN G, 5 7 AEEOLOE T,

Gi~Gy B —$ERmT X Table 13 DL 8 ) TH 5.

Influence of y-ray radiation on the germination of Papaver somniferum L.
Summarization of the results of G, Gy, ...,

G(Germination %)

G, G, G, G, Gy Gg G, Mean

R, 51.99 55.05 53.49 53.85 592,73 50, 96 37. 89 50. 85
R, 51.77 55,54 50. 88 50. 60 52. 39 47.44 37. 41 49, 43
R, 50. 14 54.19 50. 69 50. 28 53,84 45,93 36. 95 48. 86
Ry 48.35 51.53 50. 33 50. 55 50. 99 43,18 33. 35 46. 89
R, 43,42 50.57 50, 60 49.592 47.63 42.48 31.73 45. 14
R, 12.40 19.80 17.44 5,65 5.56 4.10 4,10 9.86
R, 11.23 19.89 21. 44 7.73 5,04 4,10 4.10 10. 50
R, 5. 50 7.60 9,21 4,10 5.54 4.10 4.10 5.74
R, 4,50 7.60 7.95 5,03 4.10 4.10 4.10 5. 34
R, 4.10 4.10 4,10 4,10 4,10 4.10 4,10 4,10
Mean 28. 33 32. 59 31. 61 28. 14 28.19 25. 05 19.78 | M. B. Eo. 05 311.65
M. D. M.D. (0.01 )15.20

MDD oS M. D. (0.001)21. 03

M. D. (0. 001)21. 49 Dunnett(0. 01 ) 9.53

Dunnett(0, 05 ) 8. 29 » (0.0l )12.72

» (0,01 )11.88
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e EP (BR) WER Y 2 TRELT S | REA
EELE L, MEEHRE G % QRENEREYT 3 4 F
KRB OO Table 14 ©LBY ThH B,

AP, MERI—RICyr L ORFLFELE B
DEBE biek, R;(80,000r) LLETR BRI S
DIERRED b,

MEBHE G 3FET, G~Gs TTRHEERA
WS, Gp eV CRERIETF L,

WA HIRE & AR ENER GXP R&E DD THE
HET, MESEPRoZSISEcl TR,
WETIE G OERT IRECHENORT + 5 &
i, BficX o THETS.

LB RIS L B O R AR GXR BER TR, -
7o. ThbbLUEBHE O BET, ARICk o TR
BLixvaie. LiehsTy RBHAEE b 5
BleEET 52 ik - THRFEMILR, REHTHH
BB THNENOMEE B B I LR TELL™,

. X0 2 E~% 1 E#ERR(G.~C)
BHNE#OFE I [EEEISCETEEEO LD X T
G,~G #—EETTHIE Table 15 D LBV CTH 5.

Table 16. Analysis of variance of Table 15
(Cannabis sativa; germination %)

Factor D. F. M. S. F,
R 10 19,764. 09| 1,301. 90™**
G 6 636. 44 41, 93***
RXG 60 87. 33 5, 75%**
e . 231 15. 18,

¥ 7o F OFEDHTFE Table 16 D LBV TH 3,
Go~ G W FRIZE VTS, A R I REOFEIEIC
ELOTHECERORBE bk, RBFHILADHR
PEEH LT,

G, Gy, Gy, Go BT, G285 LRIk,

Table 15. Influence of y-ray radiation on the germination of Cannabis sativa L.
(Germination %)
G, G, Gy Gy Gs Gq G, Mean
Ry 81.65 81. 05 80. 70 80.83 80. 58 77.22 78. 72 80.11
Ry 79.63 82, 50 79. 38 80. 48 80. 03 78.55 ' 76.98 79. 65
R, 81.78 80. 83 80.73 82. 65 76.03 76.22 75. 85 79.15
Ry 78.70 80. 83 77. 38 81.45 78. 00 74.13 72. 82 77.61
R, 81.18 80. 10 76. 58 80.13 75. 35 77.13 77. 45 78.27
Ry 78.20 77.53 79. 90 76.73 73.78 74. 08 69. 92 75.73
R 80.13 78.90 79. 05 73.15 69.53 73.10 69. 45 74.76
>R77 73.90 79. 38 82. 30 75.15 72.60 71. 63 70. 22 75.03
Ry 57.88 65.75 70. 65 63. 68 51.40 55. 33 37.18 57.41
R, 39.75 25.83 24, 68 29. 15 9.20 7.80 4.10 20.07
Ry 4.10 4,10 4.10 4.10 4,10 4.10 4.10 4.10
M.D. (0.05) 12. 84 6. 44 9.97 12, 87 7.36 8.03 6.78 3.40
. M.D. (0.01) 15. 26 7.66 11.87 15. 32 8.76 9. 56 8. 06 3.94
M. D. (0.001) 18. 52 9. 30 14. 40 18.59 10. 62 11. 60 9.79 4.51
Dunnett(0, 05 ) 10.77 5,42 8.39 10. 83 6.19 6.76 5.70 2.87
#  (0.01) 13.24 6. 66 10. 31 13.31 7.61 8.31 7.01 3.44
Mean 66.99 66. 98 66. 86 66. 13 60. 96 60. 84 57.89
M.D. (0.05 )2.48
M.D. (0.01 )2.92
M. D. (0,001)3.45
Dunnett{0, 05 )2. 16
»  (0.01 )2.63

¥ mgE P REEMBIL A LR L 2, REMEMR
GXR e pd THEREFRLLBZY, ZhEdHL
FCRHEIRBER L EOBRTHL T, — K
BRI EE bR .

KpmBLraBoRERAPXRE, ZoBAR
BTERVE, ¢ X 6 RERTEbdTREH
b, FOHEEEERDBILNRTE S,
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R; (320,000 r) & TIZxfBA Ry L B4 5T, R, (640,
000 r) PLECIERFEFRET L, Ry (2,560,000r) ¢
L BEHEEER L,

Gs T\ Tk, Rs (80,000 r) % TikxtiRK & Rz
53, Re(160,000 r) PLETHERFBIESHET L, Ry T
AL BFEERDR,

G I8\ Tk Ry(40,000 1) F THEBX L EREL L,
Ry UL - CIERFHFENET L, R, (1,280,000r) LLET
ELEELAP -T2,

V. XKy BRESOABERIBET X TOHRMO

g

W R B RROBELHLEDHTHEELFR®
By bz, BHFHERRSROONE, TADD
WEOBEE, FHL LT, R40,000r) £ TiIHR
X Ry L2871, R; (80,000 r) LLEizi v CHAERS
HEHE|RTL, Ry (2,560,000r) 2\ T&H3HEN
W4+ 5, M. D. (0.05) % Duncan iR r+h
&i“’ *2

(R R R R R ) (R Ry
80, 11(9%) 79.65 79.15 78.27 77. 61

Ry, Ry) (Ry Ry R, Ry ) (Ry) (Rg) (Ru)
75.73 75.03 74.76 57.41 20.07 4.10
ER%.

MBI G b KO BFICH LE b THEE
BoEEY b, REELHBRITBOLNE. T
kbbb, MEAHMORET, FHL LT, F1EHE
G, (UE%48H) F TG LERI ARV, G
(JLEB%70R) XV ERFENORETHEDLNS,
LR HAR L M OREMER GXR b RO BT
HLEbLD THRELAROBBEDX 5 LBED
bhie, ThbbAHEHHOFETNHEIL L - TY
R 2bid T, MEgHEOERECH L VIRBERN
WEDLDIEE, RERO BRI ILICK UEEREIRE
bRz BEVRD. REL] BEORKCOVTOER
THBEDT, —BICFICZENE IhRbhrbi
.

i =
1. y#HBREAERS B IUKEORFCBELE

¥ ORE-ERNCEEhEEO 2 NBEREE O M
BABER L, R—ERLcgEhixviEgo 24
BREELOBIIIEEERD 3,

TREBIZ ST, US> HIBEE CoOMMIRRE
ML RERZIRE D 2B LR ML L
T, FYRBFRES LI UHER | BT 0%, KB
A% | FELIRG, piicslks, Awg0ao
DPBI09A D b D% T, #2008 B, & 2 FEED
HE 7 EHEE % C 6 B(Co~ G REEB TR o 72,
2. FIoE, Gi~G wThizBwvTh, —i
W (REEERLAD L&),

D REP, WHERILLIZIPHTEET,
G, D% L FIC, 80,000r iz BT RBTh%
FHOBERERBDI,

2) SEEABMORTERERNPXR &b THE
KEB&EThoz,

3) AEmBEHE G BT, Gi~Gy L3 BEES
R, GAeHB T HRIERIIEF L.

4) WBEEHELSEOREEAGXP 3xbd
TEECHEEChoT.

5) MLIBHIM L MBORERER GXRIIFET
Bhsole, LledloT, yi0sEssHEee+
B Lick - CHEHILD, BN THNIRERTH
h, BRIOHRERDBZ LB TER,

3. REOHE, GG v ShIZBWTh, (&
MEREHRIL LT)

1) B REZEZDLDTEHECEETH o7z, &
BRI, FHL LT, R(40,000 r) F CikxtBK Ry
LERLC, Ry (80,000 )Pl Rz BV TIERFEE %
fEFL, Ry (2,560,000r) iz TLL RIEH &%k
=7z,

2) ABEHHFLEDLDTHECEETh-oT,
FThRbbEHLE LT, G (MEHISAEE) o)
G, VLEESRER) LERILv, G (U708
BE) LIRFHOBERTERED R,

3) JUIRHAR L B OTEER GXR b xb» T
BECEERThH- 2.

4 yRUBZELIHHERBTS I LK ko
T, WSRERE O b O Y HERE IR RENSEE b
DL BED BRI,

X B

1) MERHZH, IREE, BEREE: HER
#, 85, 68(1967).
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Destructive Effect of Vapour Heating and y—Ray Radiation

on the Germination of Papaver somniferum L. and Cannabis sativa L. 111

Sanaenosuke Fujita, Toyohiko Kawarani, and Kogo Kurinara

1. With a view to studying the influence of y-ray radiation on the mean necessary time (days) for
germination of Papaver somniferum L. and Cannabis sativa L., especially whether or not the period after treat-
ment up to the sowing has an accelerative effect on the increase of the mean necessany time for germination,
7 germination experiments (G,~ G;), from the 1st sowing ( just after treatment) to the 7th (109 days after

treatment), at intervals of about 20 days, were made, in the same materials and methods as written in the

former two parts (I, II) of this paper.

2. In the case of P. somniferum, in general (strain as random model),

1) the effect of the strain P was very highly significant.

"+ 2) neither the effect of radiation R nor that of the period after treatment G was significant.

3)  the interaction of the period after treatment and the strain G X P was very highly significant. .

4) the interaction of the period after treatment and the radiation G X R was not significant.

5) therefore, it was by no means recognized that the period after treatment has some special effect,:

accelerative or controlling, on the increase of the mean necessary time for germination.

3. In the case of C. sativa, (strain as finite model,)

1) the effects of treatment R, the period after treatment G, and the interaction RXG were all very

highly significant.

2) it was recognized that the period after treatment has the more accelerative effect on the increase

of the mean necessary time for germination, when treated with the stronger doses of radiation.
(Received May 31, 1968)

BERLDIZ BT, v BRIBEAER Yy L8 X UK
BROBEIFITE LIET RSOV, SicEg s b %
HMEchoRBERETAZ LI -T, RFMILI
RENTR D 2B/ MB L2 EML LT, BY
EH» S REE 109A 0L 0ET, IER 7 BE0ZER
BEFRV, riitiz—iKicE0 k5 BRI
Bobhkpokl k, KRCEREDORLN 1 BE
DHDEBRTHBDT—RIGCZ 223N E I b
bR ERETHE LK.

APz TIE, Zh b ORBOTHFEIEFER K
Bz o THRET 5.

EBRFBHS L U5

HHRL L FHTH 5. SEHRYFT A BRI TR
EoTHHLE.

RO H X B
IR

ERERBIUEER

1. 7o o1 B~ 1 EEBERAER (G~G)

Table | iZird LBV, HAEP, kBT, G~
G, WFhizB T h R, (40,000r) % Tix%IE 1L, Rs
(80,000 r) PLECRELFIELA (b, FPHKHEF
FEAREEB X)),

ZHIZH LAHERE Py T G~ Gy #RVTH, Rs
PEOTBRED S DILB T HRERL LR, G~G,
VT ik Ry (640,000r) ¢, Gs itBWTik Ry
(320,000 r) % G bR,

EHEHEREAEL, P, G~Gyick\v T i,
Ry, Ry, Ry, Ry, Ry HHEIZHEEEIX VD, Ry LR
RRBREREOL DI EHEARNKEL BT LR
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Table 1. Influence of y—ray radiation on the germination of Papaver somniferum L.
(Mean necessary time (days) for germination)

P, P,
Gy G, Gs G, Gs Gs G, Gy G, Gy G, Gs Ge G,
R 7.66 [8.52 [8.98 8. 26. 8.32 7.62 |10.36 | 6.94 | 7.60 | 7.41 | 6,95 | 7.20 | 5.39 | 5.26
e (0. 34)1(0. 36)|(0. 06)|(0. 06)|(0. 06) (0. 28)((0. 41)|(0. 28)((0. 31)|(0. 13)((0. 12)|(0. 03)|(0. 22)|(0. 45)
R 8.04 8.44 [9.21 8.46 8.21 (7.50 |9.93 16.95|7.71 |7.55 |6.95 | 7.47 | 5.44 | 5. 30
! (0. 13){(0. 08)|(0. 14){(0. 06)((0. 06)|(0. 29) (0. 38)|(0. 18)|(0. 06)|(0. 19)|(0. 14)/(0. 64) (0. 18)|(0. 18)
R 7.94 8.48 9.18 [8.48 8.51 |7.67 [10.72 16.92)7.69|7.50|7.12|7.14|5.32 | 5.21
2 (0. 10){(0. 20){(0. 10)|€0. 17){(0. 32){(0. 32){(0. 59)|(0. 17){(0. 09)|(0, 21)}(0. 27){(0. 06){(0. 12)|(0. 15)
R 7.98 8.57 19.40 [8.83 8.32 (8.11 |11.87 |7.02|8.34|7.79|7.38|7.18 | 5.38 | 5. 46
8 (0. 06) (0, 38)((0. 18)[(0. 22)((0. 12)|(0. 26){(0. 66) (0. 21)((0. 61)|(0. 17)|(0. 37)|(0. 13)|(0. 24)|(0. 44)
R 8.86 19.19 [10.07 [9.43 [9.34 8.34 |11.73 (7.13(8.18 | 8.05| 7.48 | 7.30|5.45 | 5.40
4 (0. 42)((0. 48)((0. 10){(0. 12)|(0. 14)|(0. 80)|(0. 39)}(0. 20){(0. 15)](0. 25)|(0. 15)1(0. 10)[(0. 14){(0. 23)
R . o = _ . _ | 8.23110.14 |10.04 | 9.88 | 9.34 | " .
5 (0. 46)|(0. 38)[(0. 12){(1. 44)| 0.48)
R o _ - _ o _ . |7.8819.919.93|9.94|8.16 | _ o
6 (0. 46)((0. 19)((0. 06) (1. 39)|(0. 77)
R . _ _ . _ _ _ 19.25 11,16 (9.90 | _ |9.11 | o
a (1. 71)((0. 06) (0. 27) (0. 84)
R . _ _ _ . _ _ 11,50 |11,43 | 9.89 (10 _ . .
s (0. 71)|(0. 37)[(1.09)| (=)
R, — — — — - — — — — — — — — —
Table 2. Influence of y-ray radiation on the germination of Papaver somniferum L.
Summarization of the results of G, G,..., G, excluding Ry~ Ry
(Mean necessary time (days) for germination)
G, G, Gy Gy G; Gg G, Mean
R, 7.31 8. 06 8.19 7.60 7.56 6.51 7.81 7.60
R, 6. 00 8. 08 8.38 7.70 7.84 6.47 7.61 7.65
R, 7.42 8,08 8.34 7.80 7.82 6.49 7.96 7.70
R, 7.50 8.45 8.60 7.85 7.75 6. 74 8.42 7.94
R, 8.00 8.68 7.24 8.45 8.32 6. 90 8. 56 8.28
n. s.
Mean 7.54 8.27 8.51 7.93 7.90 6. 62 8.07 M. D. (0.05) 0,98
: n.s.
M. D. (0.05) 4. 76
Table 3. Analysis of variance of Table 2 Boohi.
(excluding Rs;~ R,) s ' ..
(Papaver somniferum; Mean necessary time I. 720y REHFOLEXEET S TOHMO
(days) for germination) %
. e BEOBRDbhgdrol Ry~ Ry 2BV T, Gi~G %
Z 'l 29}}' 22 212' 2; —FETF TN Table2 0L BV THBH, ke FHE
, 4 1'35 ' P (ER), MER % 2TEEL T 5 1 REMERE L
& . - .
LRI G % 2 A ER L + 3 AHIKEERO S
gl o D B B P —c i ORFFERYIC, & b »T
GXPXR 24 0.16 pope  PRICHEORBEBLLD.
M R, MEEHE G bz, FEMEPEDLH
2 210 0. 08
Bhrolz,
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Table 4. Influence of y-ray radiation on the germination of Cannabis sativa L.
(Mean necessary time (days) for germination)
G, G, G, Gy Gy G, G, Mean
R, 3.20 2.96 3.34 3.32 3.14 3.14 3.02 3.20
R, 3.17 3.02 3.36 3.19 3.12 3.59 3.08 3.22
R, 3.15 3. 14 3.29 3.14 3.09 3.55 3.07 3.20
Ry 3.24 3.14 3.53 3.26 3.20 3.84 3.26 3.35
R, 3.35 3.28 3.71 3.31 3.42 4,07 3.27 3.49
Ry 3.45 3.23 3.69 3.65 3.73 4,14 3.50 3.63
R 3.59 3.38 3.68 3.88 3.90 4.13 3.50 3.72
R, 3.54 3.79 3.89 4.15 4,24 4,29 4,15 4,01
R, 3.90 4,69 4.36 4,29 5.43 5,32 4.58 4,65
M.D. (0.05) 0.34 0.43 0.45 0. 54 0. 36 0, 32 0.25 0.14
M.D. (0.01) 0.41 0. 52 0.54 0.65 0.43 0.38 0. 30 0.17
M. D. (0.001) 0.50 0. 64 0.66 0. 80 0.53 0.47 0.37 0. 20
Dunnett (0,05 ) "0.29 0. 36 0.38 0. 46 0.30 0.27 0.21 0.12
Dunnett (0.01 ) 0.36 0.45 0.47 0.57 0.38 0.33 0.26 0.15
Mean 3.40 3.40 3.65 3.58 3.70 4,04 3.49
M.D. (0.05 )0.12
M.D. (0.01 )0.14
M.D. (0.001)0.17
Dunnett (0. 05 )0. 11
Dunnett (0,01 )0. 13
R, 3.97 4,45 4,86 4.19 4,75 5.50 —
Ry - - - - - - -
M.D. (0.05) 0.37 0.63 0.55 0. 54 0. 42 0.35
M.D. (0.01) 0. 44 0.75 0.66 0. 64 0.50 0. 42
M.D. (0.001) 0.78 1.35 1.18 1.15 0.89 0.75
Dunnett (0.05 ) 0.31 0. 52 0. 46 0.45 0.35 0.29
Dunnett (0,01 ) 0.38 0. 65 0.57 0. 55 0.43 0. 36
MR L R ORAEEB GXPIEDLHTH Table 5. Analysis of variance of Table 4

ErAEC, AEHEOESBIMECL--TRAS.
AL & U & OZZEMER GXR 3B R THa»
o7, ThbbAESHIEOESINEIC L - TRE
Bripvzre, LiedoT, 7iEgds8lE
BETHZ LItk ->TC, EHRFFTEAROBEKIC,
REMTHRELEY TN, BHOPRERDSHZ &
BRoEiv,

I. XEEOE 1 B~ 1 EEERER (Gi~G)
Table 4 lgRT LB, Gi~G vTRIZBWT L,
B R 3 RBROFEHBREFEARICELD T HE I
EEOKBE bz, BREBNOLOIRY, BEE
ZLET BRI ENTEdoNrz,

V. XK v BBESOLRREET 5% TOHMD

.2

excluding Ry and Ry
(Cannabis sativa; mean necessary time (days)
for germination)

Factor D.F. M. S. F,
R | 8 6.39 213, 0***
G ‘ 6 1.77 59, 0Q***
RXG 48 0.18 6. Og **
e i 189 0.03

Table 5 DR MFRO LB, W8 Rix, FiHL
LTh, KEEOFPHRFFERBICZ DD THRELE
BOWBE bk, BREBHOLORY, AKYS
{EF B Libhol. o

WEBHHRE G L bbb THELEE Thokz, GO
IERIZHEV AR BB oMM 2 HmaAE L v,
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ALEis B & AR O ZZEAER GXR b RBROEH 3
HFEARICHL, ELOTHECERORBE b
2B ERED bR, bbb AESIIN O FE
MBIz > THLRE DD T, MBEHEOERICHE
VIR B IR L DR Y, KFROLHIEFEAK
ORI UIBERIR E DI v 25, KEL
| BEOHIZOVTOERTHEND, —RIIKEH
VEBEDE IRV,

# =

1.y BRHAED 7o B X RO T FEETE
BRI B L IETEEIISWT, HiclBss» H%EE
TOMENFEIHFIFHE A R OB BENSES 5
DERLMBZEERENE LT, B, 2B EFEREOE
BB FEIC X - T, WEERIZEECLONS 109
HObDET, M20HRRIC, £1EHE,LE 7R
BEE TTH (Gi~G) BERRETR -,

G OEHRFEFEARL, GobDrvhio
TEBRLTV B, ThiZKEOEE, EREE 23°
BUTREEIRLEF —~Tdb-T, FIoBEECHBET
HY, EG RECRBROFVLERRELY LE
{, BEBROEBREBELLZOEE N IRELLLT,
EROBITEBITIZZ LD TERVEERESE L
HLBbhB.

2. ryOfE, R (REZEREEAB L),
D) BMEPREDLDTEECEECH .

2) MR, MEEHIE G L LICHEEMN SR D
bhiEhoiz.

3) MEBHH L RBOZEEA CXP iiaby
TRELAE T,

4) LB L0 OFEKA CGXR 3R
Thahoiz,

5) Ld-T, y#0EEsd 258+ 2
LI ko, WHRIEHEAR oWz, BT
HIUFLUER Thh, HHOPREED - LIz TE L
v,

3. KEoBE (BEE2 B L L),

1) R, WEBEBHN G, ZEEH RXG v
MWL ESbD TRECEE ChoT,

2) YHROBEESAHHERET IS iz X -
T, WREREO L0EE, FHYFHRIERER KON
CRERHIRE L ST L8R bz,

% Y

) HEBEZE, NS8E, BREE: HER
#, 85, 68(1967).

9) MESEZH, JIA8E, EREE: M@, 86,
68(1968).
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3-Methyl-4-methoxy-6-hydroxymethlpyridazine 7 oL X F VLR
AHRAE « HEEIERL - FHER

Chloromethylation of 3—Meshyl—4—methoxy—6—hydroxymethylpyridazine

Tkuo Suzuki, Masahiro NakADATE and Michiyo YosHIDA

Chloromethylation of 3-methyl-4-methoxy-6-hydroxymethylpyridazine (II) was studied under various

conditions. It was found that chloromethylation of II by using chloromethyl methylether with hydrogen

chloride in the presence of zinc chloride afforded 3, 5-dihydro-2—-methyl-7H-oxazolo {3, 4-b] pyridazin-3-

one (III) having new ring system.

(Received May 30, 1968)

FHFEE) FULBE LY H I v By FElitlko
ARFEN—BL LTITR-2b0THB, T TR
EERTVBUTICRTREICHE - TP, 3,6-dimethyl
—4-methoxypyridazine 1-oxide (I) #&pL, I %4
KEER L BT 52 LicX D 3-methyl-4-methoxy—6
~hydroxy methylpyridazine (II) # &KL 7.

it mp 122.5—124° O BEEERET, TRAHE,
ROMRIR R R 7 b v, FIMRILA RS by, BIOE

NO, Cl

CH, CHQ/E%T/CHS
N NN

N /
HSC N Hsc [) H3C 6

BRILB ALY bk - TEOBERZRE LK.

SXRADSMRZ v 2 FAEERZIAFXFT AT
NEERBATERD, F1IORTBEECELETI v
AFNACRIRETT R - 7228, % < EFRRHEIRS, 7o
BRYEOEREE OAT, BT 3LAMERS
TEMTCERPoT, IRV AF N e AF VT —
5 b L AR Vv TR G2 fT/ > B8 mp 158.5
—160° oEAKREZHI58%DINRTHL. ok
AHOSTRT 152 (HESFICES) THY, &0
TERMHER CHNO, 1t—&T 5. &bikZ0Hk
SRR A 7 ik 1620 cm™! 23RV C=0 DI
B L1070 cm! jz C-O-C DRI ERL T3 Z
Lk, DE¥0 2o bL00lEE Lo LA
EENBH, FABRAL7 bz NH RIS
Wz ks I oBEDTFIRENRTH S .

NEHED B I DEREHBR 7 MV ORIERT
ol IIHET LY RART bR,
765t D 3H XSO AFAR, 4897, 4.427 ©
IH 3 2hFh 22502 F 1L rEDSu b T, 3,63

Table 1. Chloromethylation of II.

OCHé;z OCH,
_AC,0 ﬁCHa
H,C I>I,N HOH,C N’N
0
I II
Reagent Solvent
N-Hydroxymethylphthalimide +-AlCl; Dioxane
N-Chloromethylphthalimide +AlCl;  Dioxane
Sym-Dichloromethylether +ZnCl, AcOH
Sym-Dichloromethylether +-ZnCl, AcOH
Sym-Dichloromethylether +ZnCl, —
Chloromethyl methylether4AlCl;+ —
HClgas
Chloromethyl methylether+ZnCl;4  Dioxane
HClgas

Chloromethyl methylether+ZnCl,4+ —
HClgas

Temp. (°C) Time (hr.) Result
reflux 3 Recovery of 11
reflux 10 Recovery of II
40-50 6 Trace of crystals
70 23 Trace of crystals
70-80 11 Trace of crystals
0 3/4 Recovery of I1
room tempera- 8 III (Yield: 58%)
ture
room tempera- 7.5 III (Yield: 58%)
ture
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0 KRR 25 ml icinz, 1ERBHT 5 (JBE 140~
CH, H o0 160°). BRIUSREKRICEE, BEOEKETR
N s CH DR, KE{ET PV T ATHEIL, yrRdLA
B 0 [T s, masmeEm AL, WHeERL,
cl>~—CH2 ’ \CH N P B RREREE LY X )RR S B
z Bk, mp 1225—124° 1.2 g (4UER24%) .
I v Anal. Caled. C;H;(N,O,: C, 54.55; H, 6.49; N,

18.18. Found: C, 54.68; H, 6.61; N, 18.66. IR
(Nujol) cm~*: 3150 (OH), 1052 (C-O-C). NMR:
TMS 7,527 (3H, singlet, C~CHy), 6.1v (3H, singlet, C~O—

ChL o CH,), 5.17 (2H, singlet, HO-CH,-C), 4.47¢ (1H,
J«...., A /L “ b : singlet, broad, HO-CH,-C), 2.87z(IH, singlet, C,—H)
43L e D 5 7 B 9 10 = 3,5-Dihydro-2-methyl- H-70xazolo[3,4-b]pyri-
Fig. 1. Nuclear Magnetic Resonance Spectrum dazin-3-one (III) D&EL ’
of T in CDCl, T 300 mg (CHEIKEEAL 58 &M%, 7 R A F e

cO1IHEEY FULVBObO LiESHh S, giez ATVT-TN 25 ml 2R, HR THEEY 2 & U
DOREICEL DO oMz X > T r b 2 ofykn 5, BPATrIa L AF N e AF AT —F % 10ml B
Bohins b, NH o7 nm b Vﬁiﬁfﬁbf&‘(‘: L 7.5%&'3&[&5:‘%”5. KA Iz E S, 7k@ﬂ$
LR B Th S FTRUVATHIIT S, 7 medL AR, EHT
PEoEEL Y, Zofkddi, bhbho Bl WL ER, BEEBETS. BERS VYV IVE
Ui 5Afic s a2 FAEERA Y v A FA RS  Tomd B, ME/MERE, mp 158.5-160°% 172 mg

ST, HLCRRLAMTHS 35 (WHS%), AL,
dihydro—2—mcthyl—7H— oxazolo [3’ 4‘—b] pyridazin—S— Anal.Caled. C7H3N202: G, 5525, H, 530, N, 18.41.
one (IT1) T 5 = & Rbdoiz. Found: G, 55.13; H, 5.43; N, 18.86. IR (Nujol) cm~!:
1620 (C = O), 1070 (C-O-C). NMR: 7.657 (3H),
£ B o
4.897 (2H), 4.407 (2H), 3.63¢ (1H).
3-Methyl-4-methoxy—6-hydroxymethylpyrid-
azine (II) D& X i3
3, 6-dimethyl-4-methoxypyridazine 1-oxide 5 g % 1) 8. Sako: Chem. Pharm. Bull., 11, 337 (1963).

FrUVULERON Y U LM F Y DR
SRRt - HERE

Test of Potassium Ion in Sodium Salts

Toshio SuiBAZAKI and Mie TAKASHIGE

Detection of potassium ion was tested using sodium tetraphenylborate, which has been known as a
" sensitive reagent for potassium ion. Potassium salt of the reagent was almost insoluble in water, and by the
addition of 5 m/ of the reagent solution (39%,) to 5 m/ of an aqueous solution containing potassium ion and
acetic acid, white precipitate was formed. Relation between the amount of potassium ion and the precipitate
was examined with a nephelometer, and revealed that minimum concentration for the detection was 8 ug
of potassium in 10 ml.
(Received May 31, 1968)
BAERFOEH (HRERRS) BT, 3V BART MY Y AERVIHTERIRERECDOT, 7
EFF )Y AOMERRTOL ) U A OKRIBHICER FoT7zmARn R Yy AL BRH R R
PELREOTINERBLEZ. Thbs, BECEE L, STRREER0T, ZoBERRERELLE. &
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B s, S 7 7==AFurF Y T AR
N, REH, BRHEREBIUVEREDIR T & -
7. AR — R AR TfT b TR D,
¥R CIREOAHEERD 2O TYY, BB
BEfAnoyzkicli, ki, ZORGHREBTSH-
o, 3wl by v aofic, KEBET M) T A
MOH Y » AL A OFMERBRICLEY AL, 2D
I ITHBREFER L.
® B B

ol ry A HERR 2V VA

AF LOgRAKEMITES»L 100ml 255, Z
O 4.0ml cAEEL 1.0 m 2MA TRY €0,
FEFTe=ARurF YU LAEK (1-30) 50
ml 2z, ELIED ¥€, 10 HHEKET 5 £ &K
DIBB L SEDOHBIEEL D #< 720, 05%ELT).

Mok : RV Y 7 40,0108 IZKEMA TESL
800 ml L+ 5. Zo¥40ml iZHKEREE 1.0ml &0
ZTIRY £ €205, TR OBE L FRICEIET
5.

KEBLF R YU U A FIERER Y VA

A0, 10 g ITAKREMA THEML80m L5, 2@
4.0 m IZHEEE 1L.Oml 2 MIXTRY £¥ 20 b,
FES7z=AFrrF M) TAER (1—30) 50
ml Mz T, EHICEY £€, 105FKET 5 L &,
DRI > E DKL D % < 72 (0. 4%LLTF).

Mok WEERY U 7 A 0.0108 IAKEMETENMNL
800 ml L35, ZoW 4.0 mlizEEE 1.0 ml 0
X TH|Y 0L, UTRBOHE L AKCRET
3.

BB CREEORAN TERVOTRABETH
SR, EHEOHBREAV3 LIV VAL A YD
B RmB LN TEL, THIZERRERERAL
T, FOBEOCHKBRIEL TRk IABHREL M
B IL—HUERBREBOTRET 5.

1 £ B

11 HESLIVEE

FilrEE (6 %)

Eemeh ) v AEHE (1 %ERE AR

FhS57z=nErF b YUY AEKA. 5%, 3%)

5 5%k (photonephelometer) : H 31436 JEER:
EPU-2A 1o 6arest G-1 # My &, KRS E
TG DIERR 436 mu B V7.

1.2 Wik

121 HERRRINK

AEBROBC L > TOBEOEITIELEALERD S

nigholz, 2RFEIEIRI0%, 25%B & WS0%EHE T
LT o THED, ZWLEEIERED b h i »o
7o. BBMEERBEEICE 22T b X 0T, FEHB
1.0ml #F\v3Z Lic Lz (Table 1),

Table 1. Effect of added amount of acetic acid
(6%) solution

Potassium | Acetic ?;i‘l;url?e— Nephelos
acetate acid Water nylbcf),rate reading
(0.10%) | (6%) | %)
270
1.0 m§ 0Iml 59ml 3.0ml 255
” 0.5 5.5 ” 23.0
4 i.0 5.0 ” 25.0
” 2.0 4,0 ” 26.0
” 5.0 1.0 ” 23.0
” 6.0 0 ” 24.0

122 737 z=20KAVF PUTLRBEOR
Pk

Reading (%)

2.0 4.0 6.0 8.0 (m/)
Volume of sodium tetraphenylborate (3%,)/10 m/

Fig. 1. Effect of added amount of sodium tetra-
phenylborate
Potassium ion 80 #g/10.0 m!
69, Acetic acid solution 1.0 m//10.0 m/

Fig 1 X957 S 7xz=RurF b v na(3%)
OFINEE 5.0 ml 235N L Bbhic.

I-2.3 #&E¥FEL (Fig-2)

Rl e L bic, BY BAKRELD, 5~303% TREE
DEHPEHBTET b0, 1HRE TIREHT
Xhilolk. BBI5~ 2008 L LEbh S,

1.3 BUERE REREIUNIYF

FREOREHETHY VAL T OR 4 pg/10.0m]
ZRWT, 3%F FF7x=AFurt ) v ABEK
BRI 5L, BEREIBEERDELVY, S0®DY
MCEAB L. 7Y 7 hA A 8ug/l0.0ml pETIRE
LICABERDE, FRBIRLo THHLRSTVEBE
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20

Reading (%)

10 20 30 40

Time (min.)

Fig. 2. Effect of standing time
(a) 10 pg Potassium ionf100 ml/

(b) 14 ug Potassium ion/10.0 m/
oY o B A 16-40 ugl10.0ml O TH o k.
REBEISIEEREE R LS (Fig. 3), 2V UL
A Ay 24 pg/10 mi 33 L1848 pg/10.0 ml ¢ 7 [FFER
2L DEULATR - e, *—F —ORHDOTIHER
B34, 7% (FRAKOFHRL 81), HEE 74.7%
(FRAEOEHES.09) Thole. #-T T0F
BTERET L3 TrLV, HERESTTH
Fric e h MERRICIHERTES,

110

100

90
80
70

60

Reading (%)

50

40,

30

30 40 60 - 80

Amount of potassium ion (ug/10.0 m/)

Fig. 3. Calibration curve of potassium ion

1.4 5 B

[e4e1 AUEF U TLRDAY TLLFVDE
HAR R CREEERE BTy BV O TRERD,
B, HlR® 3 b b Y U AR OUKER LT H
Yy AHEOH Y T AL A VOREPEELOHFECHA
LTS &R, BRIR: 2 7{F b Y 7 526 mg,
32 mg, 78 mg, 130 mg B XV 260 mg (ZFhZh 4.0

ml ) 2EE, B : VY v A4y 8ug 16
18, 24 pg, 40 pg B XV 80 pg (2 ER 40 mi §)
EEUW. Zho olRiEs L UhERE 4.0 ml iofF
B lm! BXUOF hS7==AEu ) 7LE
#5.0mi &z CIERIBRIL, 103FKER, HE
FHWMLCHELE, 3o bY vas 260mg 28
LEIROBY L H ) T A4 16 pg EHDLRROB
VERBERICUTHoRDT, 1Y vAL T VORI
#90. 006% L HH s hiz. :
AARRFARERTS (PLESEBAFR) I
By TEREN I VLT NIV AROD ) AL S
VOBROEDLBYTHS.

Axslg  BHSE  CHfR
B F 0.043% 0.018% 0.010%
JIS &k 0. 004% 0. 045% 0. 002%
JIS 1% 0.019% 0. 052% 0. 005%

I1:4+2 KER(EF PUDLBDAHYDLAFTVOE

g - WERKERLF BV v A 10 mg, 16 mg, 20 mg,
24 mg 3 X 00 30 mg (ZhPhR 40 ml ) 2ELIK
HBE : H U AL AL 20 ug (4.0 ml ) B ELIR.
Zh b ORISR L OB 4.0 ol iZ7EE 1.0 ml
BIOF I T7z=AF e+ MY oA 50 m!
PN CIERETL, 103MKER, BEZBENLT
Wl L7z, AKEMET b Y v A 16 mg 2ELEROE
VL HYYhAFY 20 pg EHULHROBY LIXEE
AU TholedTHY & hAF ORI, 13% &2 75
o7,

I #% &

UbokEEND, SET MY A VESLIRP
OHVIIAFTLOF T Tz=mARurF I UL
X AR, fEROPBRINIC L 5 FECEAR
AFEF PV VACEBRHELD DT T 20
T, ZOFEETRY Y AETON Y v ALF L OR
HEEICBAT 32 LN TERE, EEL, TVE=T A
BRELETAT AP LRETOLERDHS.

TR Z VAT LU S AHOH Y U AT U OIRE
120. 05%BLF (KA YIRJFH Ti0. 03%LLT & HE),
KERIEF b U ¥ AFUTIZ0. 4%BLT (JIS $8K T30, 2
%LLTF, 18T 0.4% BT EHE) L1200 EY
LEbhi. '

%Y RS 2 R ERATR AR BE
HEEPRLET.

X 3
1) {eZofHEiE, 10, 103~11 (1956).
2) Lo, 17, 39~53 (1963).
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Studies on the Determination of Boric acid

Emiko Sarro, Tokiko NIsHIMURA

We studied a method for the titration of boric acid with N-NaOH solution in which glycerol, p-mannite

and p-sorbite was used.

The result obtained from potentiometric titration in40%, p-sorbite solution was most satisfactory. A

method using phenolphthalein test solution as an indicator instead of potentiometer was also effective.
- (Received May 31, 1968)

AAERH (B7TRE) B3R vBROEREIC
SERBEE LD TCAERTBI ol

£ B 1

BITEERE [AREFYr—# — (R < 5 Bl
BL, 2O 1.58 2REBEY, bLorldT=/
AT EVA VBRI LTI Le KB X7 Y
* ) OSRERER 100 m! 2Nz TE»L, 1NK
BALF Y U AKRT, BPRAEETIECHELL
Db, SbiCFEEICPELLEZS VD 0ml %
BNL, BOEGEZETSETHETS (BTEK: 7
=/ =7 E VAR 2B P ORER TS5 I2R
RICHRMEL L/ Y &Y v 50ml ZEHML] 22w
T, ZOBMOPROFESLICZ 0z L7 Y
YL ERBEIZSV Y Vb, EREEKSVEY VD
ERRREEOMN ThENI NS ERRT 5 ik
pH i : v TERETR - .
®E: 4 b e —AHBFERE (PH)

FORER, Fig. LR+ X5, NAEBEF Y Y
LAEEHELT, BSHARELEZOL, SV ey Y
(ENE) £ PiE Lk V) voSBEBR
# 50 ml 2B & 25, pH OFERI~DEbIE
0.2~0.4T, JTENPLRR D, ZOWE D L O
BT BB LLNARILT MU U AKRORIL,
FRUTChole, EePihic Ly ) ) 0B
EPH 2748 VlIcE 20T, ThbOBMTE
BORVLDOLEXL. ‘

B E SR, & SRR PH 24k (NAB{LT b
Uy AROBREL LTIR) B"PRVvEd, &6 i
pH OBLOKEVHERMFE LV EEXbRS.

LR B 2
FUBOERIE, LBV Y vofflico-w =

pHr

“~ 1ml >
e

O

Fig. 1. Titration curve of boric acid with

N-NaOH in glycerin aqueous solution

A: Titration curve of boric acid in 100 m/ of
509, glycerin solution

B: Boric acid in 100 m/ of 509 glycerin
solution was titrated and at point b 50 m/
of neutral 509, glycerin was added.

C: Boric acid in 100 m! of 509, glycerin
solution was titrated and at point ¢ 50 m/
glycerin was added.

v b, BEETFUEL A ERIMLTT AL VEES
BIhOIFERDHEDT, ThBIROVTRINLE L
B, vy y b PRLE PHREZ R LI,
D-v =y MIBERERBL Aoz, 2T TD-Y 0
¥y bRviet s pH RBR SO L L, FEME
bRTCHoT.

EERTE: RAUVEES. 08 EREBICEY, KEEMLT
ERgiz 1000 m! L35, 20k 40 ml 2 EREICED,
D-YNEy bERE D<=y b EMAZTNKER L
FRYVYABTHEL: JBRE: 7=/ —ATFV
A IR 2 ) » ?
%®: A be - LHEEEEE (oH)
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volume of N NaOH solu.
<]lml —»

Fig. 2. Effect of glycerin, p-mannite and b-
sorbite on titration curve of boric acid with
N-NaOH solution

: 20 g of p-sorbite in 40 m!

B’ : 10 g of p-sorbite in 40 mi

C’ : 7 g of p-sorbite in 40 m/

D’ ; 5 g of p-sorbite in 40 m!/

: 2 g of p-sorbite in 40 m/

F: 0

50 m/ of glycerin in 100 m{

20 g of p-mannite in 40 m/

B 10 g of p-mannite in 40 m/

C : 7 g of p-mannite in 40 m/

D : 5 g of p-mannite in 40 m!

E : 2 g of p-mannite in 40 m/

D-w =y bRBIUD-YVAE y bEHACVEROREE

gk, Fig 2 iRt Lok, Bifkomi (G)
Yp-wr=vh, Elid, -YA¥E¥y &5 gl N
2zl oF» pH 0B(LiZ K Thok. D-wr =y
FPRIC p-YAEy FERNL, BTEEILTT =
J—=NTE VA VRIER IV, NABRLT b U A
TREEL, BIEL RoBERESRL L, 20%E
© BRfER % Table 1 joR,

Table 1. Effect of p-sorbite and p-mannite on
titration in aqueous solution

sorbite PH of | Found nite PH of | Found

/40 | point | (%) (®/40 | poine | (%)
A 20 | 8.25/100.3| 20 | 8.40| 99.9
B 10 | 8.30[100.0| 10 | 840 99.9
¢!l 7| 830 9.6 7 | 850| 99.6
D 5 | 83| 98.8 5 | 850 99.0
E 2 | 825 66.7 2 | 830 70.4
F 0 | 830 36.4

Table 1 3 X O Fig. 2 55 Zh & ORI D-~ >
=y MOSEXED-YAE y FIOgLLESEY L &2
BB, D-vV=y MII0g ML IR L THESL
HOLEREBGPAGOERERD B2, D-Y ¥
v hiE208 THFEREBDOAED DT, D-Y Ly

FERAVWAZLELKE, DEORERLVD-YALE y b
ERCT, EREER) BERLBM UL, ZoRa
IEC X BB LG HRTRELD Th - 1.
ERE (B) ApeFvr—2— (¥ ) H5N) T
SEFFIEEIRL, 20582 BEicEY, -V AE
v FI58RBIVKSOm 2%, IMELTHE»L, &
BNKBRIET MY T AMECRETS ETE: 7=/
— VT ELA R 2T

NAKEREF MY 7 A1 mi
= 61.73 mg H,BO,

EBRER
1)80° ~40° TEM L= 0 bISHEE.
HER (m) EEE (%)
24.70 99.8
24, 68 . 99.8
24.70 99.8
24. 70 99.8
24. 70 99.8
24.70 99.8
DT A THARLTHERM L2 BEE.
HER (ml) EEE (%)
924,70 99.8
24. 70 99.8
24.70 99.8
24,69 99.8
24,70 99.8
24,70 99.8

Db FEERY o I X 2B RRED L iz,
EHBROLERICDONT
ER1OKIY &Y EEEREK (PH #5.6) 400
ml 2Tz =T E VA CRE2EE MABE L
BBETICELR 0. IN KEEF MY v ATRORITH
08 ml! (pH 8.8) ThH-7z.
EBRI2DOD-YAEy b 1582k 50 mé &Nk T30
~40° ICIMBLTEH» L, BRE2LLLLED PHEY
4.8 (FR®K, pH58) Z RO INAERT LY
v A 1 FFhk o pH 8.6 (FREK ; pH 8) = of
Rrb, ZRBRICL SREOLBEERDAP o,

4 25
iis] 2]=]

BATOR VBAIRIC S Y £ ) VEMAOL, KB
&7 b Y U BRET BHELY, D-YAEy k&N
AWEY 5 FERPHBESZEPIEKRTHY, KA
LB ThoT2. ‘

By oS- R W EEERBE, ILEEHE
5 X EGFIEERCHE R R L ET.

p'a 2N
1) BARF: ERAWOERLIE, 52 %p210
(1951), FHSZHKR.
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Studies on Analysis of Pharmaceutical Preparations. X1

Spectrophotometric Determination of Phenacetin in Pharmaceutical Preparations

Masayoshi TaTsuzawa and Shigeko Hasnsa

Phenacetin (I) was hydrolyzed by refluxing with hydrochloric acid to produce p-phenetidine which

reacts with sodium nitrate in an acid medium to form diazonium compound. Coupling of the resulting

diazonium compound or its cation with f-naphthol produces red dye. The azo dye gives an absorption max-

imum at 510 my in pyridine solution.

A new spectrophotometric method based on this color reaction has been established for the determina-

tion of (I) in pharmaceutical preparations.

(Received May 29, 1968)

& B

EARETRIRORE R ORF L EEER L OBEL EDOE
BELEROHREE, BERELRYCHERLL-TE
o, EUEENERE SN, BREREAOEREOLE
HEEL, —EORMERROEREORM TR
v, FCREEO L DI OV TEREEREL L.
FO—BE LTAER 7 =2 Fr OREERICOER
HEfihol.

WEERELLTRY =z T F & RILAERTH
BL, RFTI) 7=/ =L LTTAHIHETT =
) —NAEHEESSE, AVFT=/ - EREERSE
THET HHEY, ERERTOELT -7 = XFY
VELTFI IR VALK VBLEESEINY,
TR B- T 7 b L ERESRT VEREEER
FLORETIHEY RERDD. 7 VBRERK
BERBVT, TOBRIIBEICLY R - RIRE T
FERDY, TEMRETR 4TS5, YV UhT
¥ 510 mu IZIRIRDRKE FT .

YV URRELTAFECOVTRER S 0B
ED RHBEN, bhvbhidZ oFEIz 2w THRH 2T
BUETOWRBREMEH—REREY 28 Lo TH
E5T5,

R F B

(1) HEBIUHER
A3 EPS-3T BURIaedtBedt, Asri24 B4
KR

T=FtFr (ARE), 7= F 8B LET
R A

Bbh )y A (1—5)

HFEER T b Y U AESIE (1 —100) : FRENT 5

B-FT7 b= T BB —100) @ FR
3,

B BT MY v A108 BEUVKEMET MY v
Al gAkEMATE»L 100ml L33,

H o

ik

V-85 V) -

vy
(1) 7zr+eFviEMEE

HAEREZ7 =T F &7 vi—4%— (i) <
4BEMEIREIR L, 2y 100 mg Z¥ERIcEY, 7k 20
ml B X OHER 2 ml 2RRESRRE M, Kin
BT RFEMET S, B, 200ml D275 xa
B LUKEMXZTERK 200m! 3435, ZoiE 10
m! ZIEREICRY, KEMZ CERICI0mI L, 7
=T EERET B,
(3) k&

(1) #H, §8Al, » 7w A HE BRI
A0 E T2\ EL Y, ZOoERYEEIC
Bo¥RETD. 7=2FF 2 (CpHO,N) # 100
mg ZHET B REBEICEY, 7 rrd s 20 ml
PMATEILIBVBE 0L, 5833, BEWLE
bizzrudrs 20ml FoT3EHHEL, €7 =
rALAHEEZ ALY T, MEAHCAN, FiER
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20 mlFoT2EIRY RY, JrvuisrisEENos
BAESCDERT 5. HEBEYSbYE, ZJrwki b
10 m! Fo>c¢2E/MMT 5. 7 » udl rHHEEE
Ep 7wkl ABIZEDY, HERE ACTAEL,
BEMT7 veki b 5mi FoT3EEE-, AHEE
LU E A, KB LT vk b BET 5.
BRIk 20 ml B LU 2 ml 20z, BFGH
BEMT, UTQLRABRICRELEBREKETS.

BN (S), R (T) BX Uk B) »5ml ¢
DR ERICEY, ThZh0mior 275 2aicA
n, ZhiEREREMLD Y v A%EHK (1—5) Smi
PBLUFER 0.5 ml 2IEXMIKAFIZRE L THHA
L, %HEEMST Y v AER (1-100) 0.5ml %
Mz, EpickkbhcsFMLELITRYIBES.
FRBEERSIMBIVL-F7 b= 7Tk B

(1—100) 0.5 mi ZFExMx, EbicERML~Z#%I15
SEHREL, &6IEY YL 10mlBLUkEMZT
EREiz 50 ml L+ 5. B (B) kBL LTEE
10 mm G E 510mp (2B 5BME Es S LW ET
ERIETS.

7zt F v (CpyHisON) D (mg)

BEROR (mg) X o

il

EBRERB I UEE
(1) R ki
HEAME (72T F 50 pgml BF) S5ml %k
D, EEREICRE - TRERE 21T o K IROWRIL R
i Fig 1 Rd 89 T 510 mp WRIROMAZ R
+.

Absorbance

330 400 450 500 550 600
Wavelength

650 mp

Fig. 1. 1 Absorption spectra of colored solution
obtained from 5 ug/m! of phenacetin

Pyridine solution
------- :  Acetone solution

(2) 1R
REBEE (72T 5 10~80 ugmiEE)S ml &
&V ERBICE - TRERERTEY, ThERBE
ErWELLREE, Fig.2izRTtBVERMEE S
7.
0.6
0.5

0.4r

0.3¢

Absorbance at 510 myu

0.2

0.1

20 20 6.0

Concentration

8.0 ugjm{
Fig. 2. Calibulation curve of phenacetin

(3) TEEEHO®RE

i) BEVRE L RGEE L oBR
HEROFETIIRBAKEFT I VA5 g LUK
BFr by Al gEkicE»L 100ml &1L (pH
95) VTV ieds, U L EREET 584, 8Y
FECERRE MEr oo, ARIZRET Y v AL0g
BIUKERET MY v AL gickEMLTEML 100
ml b Lz (pH 13.1) #HV3Z LicLEe®, %
DI RABLEL, BERORE 3 ml B LEMEN
B olc,

i) PR L RGEE L o BEfR

B X VAR L7 S REOKCEREC - HE
BREBRZ N 2 HERS Y, $8RIET7TE b BRAY
LT, RETRT € b &) BFEEORWEY
PrERVBILIZLT, FOEERERMLE, ¥
) YroRICE ), BIUERO XL EAEL 7.5~10ml
TRALVEDEVE 5 ml P ETRENXLRRER
5. o TARERBWTIRYY VIR 5.2
Eibs.

Table 1. Relation between the volume of pyri-
dine absorption maximum

Volume of pyridine (m!) Absorption maximum(mp)

7.3 512-516

8.0 509-514
10.0 ”
12.0 - 508-512
20.0 475-478
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i) E26KROLEMS

EREH > TRIEL TER L 28K R ER
BN LLZAEDHTEET, 2HHERRLT
LEREORLERD kol

(4) MKz oW T O ERER

Table 2 |ZR L7z FO b0 RHFHML, KEEizXY
ERETE-7 T HEINET Table2 0L BY Th
?

Table 2. Recovery of phenacetin in weighed

mixture
Compounds A (mg) B(mg) C(mg)
Phenacetin 300 300 300
Aminopyrine 500 500
Caffeine 100 50 100
Chlorophenylamine 10 10
maleate
Bromovalerylurea 500
Vitamin B, 10
dl-Methylephedrine 50
hydrochloride
Starch 500 500 500
x (%) 99.56 99,20  98.99
3 (%) 1,23 0.96 0. 95
n : 5 5 5

% =%
=1 3i=]

T2t F VidBME CHMBT L P T RFVY
LY, THERYTIME B- 77 bR s
BLTVRFKEERTS. ZoBRIKCEERETH
B0, ERAESPHLLTT e 20Ty 3
B, FETREY Vv e AVERFEORMN RS -
fo, EYVUVEMAD LT £ OBE IV RIER
REERICY 7 b2, EeioRREey Vrok
X VBE+2006 ) OURIZERICIZ 55808
b5, BEMAOREIEMETY v vh LV AR ET
i\, DTEHHIOREEMBTNWEIERFREL RS,

W) R DERFTRIEEAT D I dbTe Y #58 B
v ERSSRIUARRBLICES 2L ET.

X [N

1) RHHE, WAERE: K3, 77, 554 (1954).

2) SR, GEREIS: 5Kk, 86, 331 (1966).

3) J. Bandelin, R. E. Pankray: Anal. Chem., 28,
218 (1956). '

4) iEFk, PHEH  HERE, 81, 42(1963).

5) WEF=RE: AT, 5, 71 (1963).

6) MREE: AEHSE, 22, 52 (1968).

A7 a4 FORERE (8 18H)
Ve FaFyAFAMTY Faigvr )y OlbaERE
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‘ Analysis of Steroids. 1
Quantitative Analysis of Dihydroxymethylandrostadienone by Colorimetry

Einosuke KosHIMURA

The quantitative assay of dihydroxymethylandrostadienone (4, 17 f-dihydroxy-17 a~methylandrosta—1,
4-dien—3-one) is shown as follows: Accuraterly weigh about 50 mg of dihydroxymethylandrostadienone

and of the sample, and transfer each to a 25 m! volumetric flask. Add sufficient methanol to make exactly

25 m{ designating them as the standard solution and the test solution, respectively. Measure exactly 1 m{

each of the test and the standard solution into a 20 m/ volumetric flask, respectively. To each solution, add
7 m! of chioroform, shake and mix. Then, add 4.0 m/ of ferric chloride methanolic solution (0.5 w/v%) and

sufficient methanol to make exactly 20 ml, shake and mix. Allow to stand for 10 minutes. Determine the

absorption or the standard solution (Es) and the test solution (ET), at a wave length of 590 mg using 10 mm
cell. As a blank, using the solution of 7 m! of chloroform in which methanol is exactly added up to 20 ml.

Dihydroxymethylandrostadienone (CyH,0O3) (mg) = Dihydroxymethylandrostadienone standard (mg) X

ET|Es x 1/25

(Received May 31, 1968)
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e FrFVAFATUCRRREY 2 v (4, 178
dihydroxy—17a-methylandrosta—-1, 4-dien-3-one) o
ERIE, FORAE ) —NBRERETE S — VB
@ 305 mp TRV BB X 523, HWLEgkick
ZEEFFALLEETEREOFGERNL, ToT
BEFEDE. ok s L, 8o s, BE
MORBE NS THTLHRTE, ElR, %
DEETERBTES, : ' '

£ B oMW

1 B

BRI e Fex i A FATrrFersyda
J URERA9.6 mg iz 2 Z ) — 0 (EREREE) AT
WL, EREIC 2 mit5,

REAEWE : PeFuFxP AFAT7rFuerszde/
v2mg ZEeMEMLTEML, lmlr33s,
RERIK  WE=s (BRREK) 1gstry/—
o (BEAIR) KM L, 200ml 4 5, 05wy
%.

7 mador b RS

ARE = RERARE

2 EERIE

BRs (Eeadeh) oREEcEEER LY, 7
wrAkib Tml PERCMZTIERL, BER
BBLUAZ ) —NEMZ TERK20m L1, 104
BUEEKERNET S, HBKIcE, s7eakrhsT
miZ A% 7 —NEMLTIERIE 20ml L Uiz A
w3,

3 KRR

31 REFREOFLE

BRI 1.0~60ml £y mrk AL ABLUAY )
—LEMZ TERRIEL L, Z oo 590 my 2k
ZWNE % Table 1iziid,

Table 1. Optical absorbancy of FeClg methanolic
solution (0.5 w/v%) at 590 mu

FeCly met-

hanolic so-
hution (05 | 1-0 2.0 3.0 |40 |50 [6.0

w/v%) ml

—~log T

0. 001} 0. 000| 0.001| 0. 002 0. 001| 0. 002

LO0~6.0m! o Tik, FBERBEOWNEZEDLD
TIINE Vv, ‘

32 REROBARNORE

BHR 2mg 2HVTEBSERBEORER RS b
ik, 590 mp ERERERD B,

%

50 '

™~

‘absorbance

40

350 590 600 : 650

wave length (mp)

Fig. 1. Absorption spectrum of dihydroxymethyl-
androstadienone colored by FeCl; solution (0.5

wiv%)

33 REKBEORLEHKE
AL 2 mg Z AR 1.0~6.0 m! RNZ THE
ER7Eo, 590 mu BT BRNEEY Fig 2 iR

7.

log T
0.50

049

o

S

o
.

absorbanc
I
NS
~3
»

046}

5,
0-43% 2.0 3.0 4.0 T 5.0 6.0

volume of reagent (ml) .

Fig. 2. Absorbancy of dihydroxymethylandrosta-
dienone colored by 1.0~6.0 m! of reagent at
590 mu

20~6.0 m! oI Tk, BRELZEBDi.

3+4

B 1.6~24 mg oMofc Ofkic, HERK
4.0 ml Z ERECHIZ TR S B ID 590 mp o351
ZWME L Fig. 3 Ry,

—log T
0.70

0.60}

absorbancy

It
W
S

—

1.6 1.8 2.0 2.2 2.4

dihydroxymethylandrostadienone (mg)

Fig. 3. Calibration curve of dihydroxymethyl- -
androstadienone colored by reagent at 590 mpu

1.6~2.4 mg OHTIX, EREZTT. Zof#Eito
BlizowTit, B LAahr oz,
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4 x&d

Je FuFvrAFATrFaxsd) voERk
¥OoXDIOKREDE. P Fux v AFArrFn
2 H UL ) ABERK S0 mg REEBICRY, A5/
— e Mz CERIZ25ml L L, EEKL+5, Rp
BEouERER | ml 2 ERICRY, zhE€h 200ml o
ARAT7IFRaREY, FREFhiZ7enkr b Tml
R ERICNA TEVBERLEOL, 257 —A%k LU
b —=sko x % ) —LYEHE (1—-200) 4ml iz <
EReic20ml L L, XKIRYVIRE, 100 ERES 5.
BRI L ERRIC o &, BE 10 mm ¢ R590
mu 2B BWIEE ET 5 X O Es 2 ET 5. B

ik, 7wvuki s Tml »ERICEY, 2%/ —n
BNz CIEREIC 20 ml Lz V5.
PEFuFvAFATLrRvREIT ) v
(C3HpsO3) D& (mg)
, E
~AROR (mg) X—gi—X 56

AFBIHE A Lo BRI X 0B, Wi
KRtk oL s i,
X [

1) Gruppo Montecatini: Hydroxy-methandros-
tadienolone (156/317), Societa Farmaceutici
Italia. ’

KEHE 2 IVvDOHAIn< b 57 04—

WO OB F R

o OH

Gas Chromatographic Analysis of Waiter-soluble Vitamins.

Kuniko KawaAHARA and Akio TANIMURA

Gas chromatographic analysis of the water-soluble vitamins were carried out to make the assay pro-

cedure more simple. Before the injection of the sample into a column, some vitamins containing hydroxy or/

and amino group were silylated with trimethylsilylating reagent, and another vitamins having carboxyl

group were esterified with methanol and BFj—diethyl ether complex. And the other easily evaporating vitamins

were intactly injected without any treatment. As the result, ascorbic acid, pyridoxine, pyridoxine dilaurate,

pyridoxine dicaprate and nicotinic acid showed respectively a single sharp peak, and may be available

for quantitative analysis.

(Received May 31, 1968)

1940 S TS, FR7u< b S T77 4
— (GLC) @»ThECZETHHESh Ty 3, 6k
(b5 TR BRI LIZREETH - gtk
ZIVERDVTORENLELDHY, EHILEMY,
D40, KOz S CIEEAR L o2, EZ IV
A® TREERIL Tz,

—J5, KEMHE# I V0w T, LR
WEBREIE Ty 372D, RYBRIEEhTRLT,
PERIES I QI U F I B 2T 5
BIANDBETTHS.

B IKREY 2 I VEB IV roREEO RS
BRI T2ENT, CGLCOISHERA, £Ffohs
NEF I UAEMMICREFTEMEPERE L. B
HKBIEEXFIVELELTE, TRIALEVBBLITED
Kk, B, BIUEoHEE, By 3XUZ0RHEE,
=aF U, =aFrBTIF, XUNTFUBIALY
Th, RUF)—ABIRArFUBETHE, B,
TOHLTRaNE VEHEEER LU B, Bk,

FE UTEERZEREA T2 b0 TH 5.
£ R F ¥

1. BESLUEM

ARZ (7]

hexamethyldisilazane 4 trimethylchlorosilane (TMS
-HT HR{LR) 0 €Y ¥ LBk U 25% N, O-bis
(trimethylsilyl) acetamide (TMS-BA Hi{bpk) 7
& b= Y LBIR

A F ALH

MeOH, BF,—diethyl ether complex (ZFRE{LEFT %)
i

TARARIRAER

B H
TAINEHR, BREY KRy, =aF U@,
=aF @7 ¥ CRRFEER)
E¥IvCxzAFN, Y PRy vy (AR
¥—7 775w KK #E)
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2. HREloprnE
a) v YME RAPET mg 2IFR=EAT IR
Ly, YL (ER) 05ml #zCEML, ¥
Y Akl (TMS-HT % 724 TMS-BA) 0.5 ml %7
%, RO LOIRE SWBE T RERER, o
—&Ey LY GLC oRBEL+ 5 .
b) AFrzzFalk REE-tmg 2ER=EAT
Fzalgly, A% —N (MK) 3ml i<
¥h L, BFs-diethyl ether complex | mi T,
155 AR LRI 5, %k, KEMATER=T
—F LTI L RBT —F VB2 S, R
FElHT 5, BEWEA S/ —AVRE»L, TO—
gy L ) GLCoRBIEL+ 5,
c) a) £7cidb) ONEE LDk, ¥ mgi
WiEtmg 2LV, ZeunRiARERL, EO
—EB%E LY GLCOREHRL T 5.

3. AR/ bMTST4—
a) B B GC-1B (KFRA A bikHEE)
b) #5s RFLLRE, 3mmx150 cm,

c) FiEH 5% SE-30 on Shimalite W (60~ 80
mesh),
5%, DEGS on Chromosorb W (60~ 80 mesh),

E S

1. 7RINEVE (AsA) BLXUZ7XINEVERY
NJPEF— b (AsAP)

AsA % TMS-BA ¢y UL EE 0.5 ul
HRRERNI0DTHE—n Y —7
2B, ASAP 320 E ks v ud L hiCBEB LR
B L Liz2s, SE-30, DEGS 3 X Ot PEG 40,000 o
fMhossbEHeThE—r3Bohihroi,
(Fig. 1)

2. EBEY F+or Py-HG), BV FFROVP5
Yy—h @PyDL) BEXTVEY EF I hTL—}
(PyDC)

Py-HCl 3 TMS-BA T3 U A LEfTR, %72
PyDL 8XU'PyDC @/ mud b AEKRELT, %
DEEREEE Lz, SE-30 fEHL Py-HC iE
BicERATELEbRE Yy — T~ 2 2B,
PyDL Bkt PyDCoO -2 7w —FThol.
(Fig. 2, 3, 4)

3. UKISEY B) BLTYKRIZFEYF ST
F UL — +(B,-TBu)

B, 8O B-TBu nfithd TMS-HT, H3wik
TMS-BA L, SE-30, %7zix DEGS TRA7k
BE—rREohirroiz,

column temp. 191°,

1

Response

E) 10 mins.

Fig. 1. L-Ascorbic acid
5% SE-30, 191°

Response

T 16 15

Fig. 2. Pyridoxine hydrochloride
59, SE-30, 185°

mins..

|
a
=
&
o
o
5 10" mins,
Fig. 3. Pyridoxine dilaurate
5% SE-30, 182°
¢ \
: ‘\
O
&

é . ].0 mins.
Fig. 4. Pyridoxine dicaprate
5% SE-30, 182°

4 ZaFUE (NA) BLU=IF VBT T KNAA)

NAZFHLER b)OFETAFLTRF L L L, SE
-30, column temp. 177° ¢ » =7 -7 380N
7z. NAA i TMS-HT <+ Y AfkL, SE-30 #Fv
AN T ORAENE— 7 3EBbha o7, (Fig
5, 6)
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Response

i

10 min.

\_

Fig. 5. Nicotinic acid
59% SE-30, 177°

Response

:’) 1'0 min,
Fig. 6. Nicotinic acid
59, SE-30, 172°
5. NV IFYBHANYDLPan-Ca) BLUNRYF

J —Ji (Pan-OH)

Pan-Ca ;7k¥d L L, DEGS # 7 2% v 5Ly
y—Thlro—2B3ELN%. ZOLON Pan-
Ca OBESBIRE>THELEAV T 7 PO —2
L EDR 2 BRERE LTV Y, Pan-OH i3 TMS-
BA =2 ) AL, SE-30, 182° -Gy L UBRIELL
Aor—sn3yrBoohi, Zhbix Pan-OH v

L

5 10 15 20 mins.
Fig. 7. Panthenol
59, SE-30, 182°

Response

Rcsponse

5 l.()',mins.
Fig. 8. Ca Pantothenate
5% DEGS, 159°

Y bR oBSMEmT, S T2 by, a-F )
e —ADERFhOY Y AMEL, BOEES
hidolz Pan-OH vy bk $FoE—7 L B
bhaiKRERE<THs. (Fig. 7, 8)

6. Awy g

BLEE a)B L O b) & TR ERATIRV, AFALTR
F LB LU Y kB 4T R Lz 2%, SE-30,
DEGS Ofifhdoh 7 5 Th ¥ —r BRELhAlo k.

E £
—MRIZ K E & X Vi, BRI i E RS

BERLOBPECR, HETEPEIC L o TEEER

HAEERPHEENELZVELD S, Z0kokEs

i, WmYabE, MxEsee 574 —RAF

VIR ECIHEMBRRELRLY, HEVIRME

WERELFACARERL SN, ThooFEEL
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EY R P —ABLOEY FxHFIve v ) ik
L, Z0E&WE SE-52 ToEE, ERLEHET
WRH B, Haix Py-HCl o U afbfkizowT
SE-30 ¢#%., REAREERELh, 37k Py
-DL,PyDC TiRx7m—FKit—7Thy, Thit
KU OBAL bEL LN DN, FEERINTHE
EELIETERAVrEEXGND,

3) Bois LU B, TBu {fh b E—7 BHELRECO
W, VU MERicERR O » v U T isbh
VEWHIERIZE SO bR,

4) NA BEUNAA NA 2FATZRAFLET Y —7
BRE—rBRL, EERBIVERCEALLES S
DEeBb5. BRAE S IvHI0 X 5 At
NAQERICHEBD THERFHRE LS. kIEL,
EEOFOBSITE 2 FABORRT —7 LV
OO v ZREL RT3 LESD 5. NAAZTH
KREL, RAbEhcRr—7i3Bohhdrolk.
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5) Pan-Ca 5 & f Pan-OH Z h o pEEiEL LT
%, WMEYEERSMKSER(B-TF7=v, T3
TN ERIXT 7 N BD) BEENIC
HET 20X EBEHCLRATV22, Th il
HIME HETH Y, BiTRE Y2 I v HoRAKk
RMAEYERE LB TR 2. GLCtPan-Ca
i 14, Pan-OH L Y ALE T3 5D E—7 H
BorhTwad, BEAEXED hAIEERELE
B5HETHSDD .
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The Color of Cysteine Hydrochloride Reacted with Ninhydrin
Saburo Kato

The reaction of amino acids with ninhydrin was applied to cysteine-hydrochloride. Although cysteine

hydrochloride in water solution was shown acidic and yellow-orange color with ninhydrin, at pH values

more than 5.0 it was formed bluepurple pigment (Ruheman purple) together with yellow orange pigments.

These color intensities were intensively affected by ninhydin concentration (Table 1).

The identification of the Ruheman purple and other pigments was carried out by extraction with butanol,

spectrophotometry and paper chromatography (Fig. 1 and 2).
(Received May 31, 1968)

=vEe R ISR T 2 Bo—REEEARIE &
LTELSFAEh TR Y, BATESRK (JIS), &F
F (JP) 8 X URBFIMHAEE (JSFA) L ZhEE
HdH 3 VCEIERRKCCEBEAL T3, Zhb0AEE
R BZBEHEBITIELAERA—TbH B2, = EF
U LRIRDAFNERY, ThBEV AT VERED
EBRICKERERELELL TS,

— o7 ) BOBEITE, ZORBICE - THE
BEELY, FOAEpRfAFHEIE Ruheman purple (RP)
Lvbha®, Lhl, Y271 v (CySH) iEéEs
ET508LENERENRE LD, TP Ekix JSFA
D—IRHBRIEIC X B L ERE~RERBEETH0HT
H5H, JIS THERGEETHLLTVEY,
ZZTC, ZhboREEHALPICT B2, KRk

Lz 0EEMC O TETORNERSL .

£ B o I

H¥td & U

B v 27 UEERE(CySH - HC) (1 KkiE)
BIOL-2F4 = SRERER

REBLURRK a) =t Py (NH): BEESK
(ORIbRREs L UHERAEE), b ¥y oy, 7%/ —
N, AE 7 — AP Y UERR : BRI, o BEK:
0.2M7 &# VERKSES V) 7 40, 2MAKER{LF b U & A
EiEE A, FRpH 2 — & THERLE.

EERME

) ABRCETB=E RV VER D i2EIP %
7 JSFAQBEICHEC T2, 72720, BREHEET0.1%



92 1

E R B BT R S

% 86 % (1968)

KB E L, Thik, BERE2Ek+-EIVVE
BWeHRLTEEOEESL L, £05mlizxf L TNH
Bk JRRIE LT 05%) L m! inx <, #HBL ik
RGOSR L 72 .

BIERNED & i3, 2F5EEF 0ml & Lk,

2) WRERIE : A ERESYOLER EPS-3T
PEHAL, £A4 lon, F4— FEE Medium i X b
R 340-700 my 2 EEHR S €.

3) ukrwm< 7774 —(PC): HnHENo. 51
rHCEREBC X > TR - . BEREE, ko
WD PETHRL, AX/—A+K (1:3) i
W7 E ) = L EERIRE BT,

ERERBIUBE

CySH « HCl7k¥%sig (1 —1.000) 5 m! iz NH #3E
lml 22 CRISE®5 & &, NHREOMER JP
CHET B 2 % TR & 5 £, JSFA ILHEF 50, 1% T
WEEEEL, WThLBREIRDLhAL,

—o7 2 BicsvT RP o4Rkix pH 5.0~5.5
KBWTRETHS L &hP, JIS B wTikgenNH
BRIRIIEEE 1%, PH 5.5 oK E v CHRBMLTE
D, Zhizkhid CySH. HCl L, 3EFET 59, 1«
L, W0 % pH 5.5 iR L < b NH RER 0.1
% TixbThricEar 23 5ict+ & o, CySH
BT sREEMEL LT pH & L bic NH B
EEMLOT I B DRI NICKE .

1) pHOFE #FL 7 CySH . HCl okE#ED
PH X, 1.0%TL 6~1.7, 0.1% T2 36~2, 403 L 1
0.01%T3.29~3.32Ch - T, HO7 I/ BB L UZ
O L TE L BNy, ZhREEAHERP)
PEREHEELTWEEELLNBD,

Fig. lic=>t FYVYEBORRALY bAVERL
725, 1E—EHRREEROHIL LT, xFA=V
(0.01%) DEEREEKTOHCHFRLLLDDRA
ZhAThB. ZLO—EHTa-TI ) BB ORP
DHEERT B VbR T 3Y,

IT iz CySH + HCI (0.01%) 0EREDALS MLk
SRUT., KBKEOEE (A) TREEET Amax 73455
mp 2k eid, pH5.0~65 (B~D) iz Tk RP
[ZHEY T B Amax 402 L8570 mp 33 Hh B,
Ly LR EGAELVERL, EHERGTH-
2. PHBOUTRBVWTRERREDhAV., =
OEADPH 6 ~6.5 TRV TRAESKELEY 25 Th
o7z, PH 3% D BVvE I 3Bl RN SR L
THE—7 LhizhlifbL, BT X VRBEaLL:.

KERICEY DU RN (2.5~10%) LTEES

Absorbance

jo e o ¢
/

e

"’ D

700 500 “600 700
7 (g

Fig. 1. Absorption spectra of reaction products
of methionine and cysteine with ninhydrin

I: 0.01% methione water solution (5 ml) was
added 0.5% ninhydrin water solution (1
m!), heated in water bath (10 min), diluted
with water to approx. 40 m!/, and measured.
II: 0.01% cysteine HCI«H,O in water or buffer
solution was added ninhydrin, heated (same
as I), and measured. (A)in water (pH 3.3),
(B) in buffer solution pH 5.0, (C) in buffer
solution pH 5.5 and (D) in buffer solution

pH 6.5.

II1: Butanol extraction of reaction solution of
cysteine ninhydin. (A): fraction 1 extracts
from alkalified solution. (B): fraction 2
extracted from acidified aqueous layer of A.
(C): fraction 3 was butanol layer which
fraction 2 reextracted with alkali water.
wHELE, A7 b I WAL Th % 2,
LV BCEBGEETRLL, COBAYY UUVBENE
VIE CBEIREL o 72 . HRBEOWMA RP 04
RERTZ ERTTRAONTVERY, ZoBeH
BEOARE VRT b0 LBbhs. RPRER Cy
SH+NH BRI Vv EimTy 5L, M3z
LRCHEbREBRBELE L.

2) =vEFYVRE —Ric, NH ofK L&
BB 50, iz GySH 0fAE LY. flio
7 2/ BT SRR EEL T REER, Ml
7I/8 NH &40, 0l %REORRICE
T, CySH gicEa s 2T 5045 ThHY, TOEE
EoZEid Fig. | ERBWTHRERATWS,

Table 1 jz CySH « HCl %% (0.01%, pH 6.5) iz
WA SR 0.5% NH sk e lix TRE SIS
BOBNHERLIUVERERLE. NHoERRE 23
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Table 1 Absorption of reaction solution of
cysteine hydrochloride with variable amounts

of ninhydrin

ninhydrin added Absorbance

color shade

m! (mg) [568mp 455mu 402my

0.1 (0.5) |.160 .150 .318 |slightly gray

0.5 (2.5) |.380 .297 .638 | light purp-
lish gray

1.0 (5.0) |..610 ,460 .990 | purplish
gray

2.0 (10.) |.970 .730 1,570 | grayish red-
purple

Each 5 m! of 0.10% cysteine - HCl - H,O in
pH 6.5 buffer solution were added each des-
cribed volume of 0.5%, ninhydrin solution, heated
in a boiling water bath for 10min., and measured
in 10 mm cell.

oM TEEEELS, BaLHY 2o ko,

NEEYOT Y/ —EE 73 /8o NH 2@
Brry /) —ricitiEhs, 2homnd b, FRE
BREH LD BBMETT ¥ ) —VBREBIFLEL, &
OB TR T Y ) — N BITT B, T
HYETEZORBIPKRBIZEEEDZ Edbiro
7=, Thickxy, CGySH+NH oBBEFEIGEE, &
HAFEAEZ LTEZ b oDRILAL Y b -k Fig.
1-IIL (R U7

A EEIRICHT AN ) BMEATTZ 2 — kL,
ELRFM/TNANY TG LSO (fraction 15 A) 13
RARERATH>TED Imax i, A FF=vDE
& (1) o7/ —VHEE —3 L, STREH® &
OHEEND RP LZ2 bz, Z0bDRFTLHY
CREETH DN, HAHFBEIIERLSY E¥2 L
LY, DV THESPHIEELE. ABFER
BUEHEETCH B, 7% /7 —ARICEERNIINb %
LERRPRFRREHVTEREL R,

PYTh UHKEIIEEIBERETS. Thesh
757 —nTho THERBE B E, SRR
HELTH B2 ) — VL THIH L (fraction 2;
I1I-B),

KORZEP LEBEOERE (II-A) 3FDE £ T
BRILTZ - NVEHBERTELSBEEL, 7L
B UVETRABIBITLTT ¥/, VM BIIEGRLL-
iz,

Zh b o fraction 2 O Amax (470 mp) 13— L
o, LPLARY MR REERcE - TR
Y, PH OB ERIMBICH R 2 BRI ASHEAT
ZERMBHR LRI,

c) fraction 2 DEMBRICI\T, TAH Y HETK
BIZBITER2LE, BLAYOELYBRERIZT
B UHEKBIRBITT B, RBTF /) —LBIEY
LT VELERS NP EHR L (fraction 3; III-C)
COERBEITUSRMIZE > TEXDLB L BEb R 3

» B, EskkEPTh s, £z 0fBEREE fraction 2

CHLHYUERBTL, 8F&hTv5,

d) Ebhic, RE, BRI BRETRKES
®FcE, fraction 1 B Y FREOREES TR L.
INBIZDWTE, 2&D PClzBWTnR35,

Solvent: I 1 11
z
4% e a | ane ol
b i | b v | @
d (@
[ S Al
i|l® e i@ @
cl®
c| M M
f|&
r A e
<3 H— FoH
Sample! A B C D E r G

Fig. 2. Paper chromatograms of reaction products
of cysteine with ninhydrin. Developing sol-
vents; I: methanol-water (1:3), II: water
saturated with butanol.

Reaction condition; (A~ D): same as Fig. 1-1I
(mixtured), (E~G): 1% cycteine HCI - H,O
(5m!), 1% ninhydin(2m!) and pyridine(0.5m/).
Sample; (A) aqueous reaction solution, (E) and
(G) total extract with butanol, (B) and (F)
fraction 2, (D) fraction 3 (each same manner as
Fig. 1-III).

Color; a, b and c: yellow, b and f: pale red, d:
blue-purple (Ruheman purple), e: purple, z:
purple (developed after 2~ 3 days).

4) E2EpEOOKINTIIST7+— Fig 2
THLEBBERLUT Y, — i s a< b 75
AER L, BEARIGEGRIZZOE % nific 2 &
vhPLTRET ILNTES, ZOEEARY L
720 (A) ik, BRERICIFREDIIA SRS 0.6)
L, bRFOB)B I UL a, e L EDEL 5 BORASAER
DBORTHBN, BEHE~FERIC RF0.9 T
VEBBDIIARZRD bbb BY, ElKIKEN L
BEOKLIBREKRDEEAR Yy b5 L AEPIC
REGIEY, BRI 3 L FREOIARIERLE.

F&)-AVTHHBLEZbORIZZ 0L S hrik iz
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BBl ALhLroTe. EFHLEAEOE
Az, ZEROFMBFT Y v AENLZTHRDT S/
— L THIHEBREL, Thic>wT PC:2{Thotz,
fraction | ZFEREDIIALROHRERL, AFF =
VEOMETOT I ) BOREHEL L LD
T, RP&ELrExh (B),
fraction 2 D REFAFER (C) TREREOFE~LIAER
FEDORTAEDRHLRED, TOXEEFED T fraction 3
DHEER Y LRERIMETHET &L B b o
fo. 2o b g7 8 - EERNLEKTERT
niE, oo LRE A1),

ThoDfEEMS, CySH .« HC v &k - T
RPEREARL, *FRFCE~LH ~HE0KE
DEFEERTINEOEFED THEZ Lbh
o7,

Zh o EROERITSUNEEIC L > TELT 5.
el 2 ITEBHBE 1 %TE Y U ERMLTEAS Y
b0 (BERBE) o fraction | BFRKOMVERET
HoT, RPOKRTHIL, e (BF0.3) BITILE
FRBFO.15) o ASEBRY YRl F), Thb
o, RPpPAoESZEL, ZOERSHZOVTIEES
RAPTH 5.

VAT 4BV T L, pHIDEIZBWTESED
=VERUEMARZEREY, o7 I/ BRER
BCEREERVERTS. Z0BS, B~L56GH8
FHMEL, REEOGFHIIBEEHV R, I IY
i pHPFER L L b2 nBEOEREET.

BERKETAD VML LTS - AT HER
RERDOHIBAT L CHAREBTHREBET s &0
TED IRLEDORFARZ UABLUPClzE-T,
—BOT IV BOBEOECHERP AR THH I L
BRERL, ESICHA REAERERICOVWTORE,
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1) S. Ruheman: J. Chem. Soc., 99, 1486 (1911).

2) S. Moore, W. Stein: J. Biol. Chem., 176, 367
(1948).

3) E. W. Yeman, E. C. Cocking: Analyst, 80,
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Determination of harmful melts in Foods. VII
Determination of Copper and Lead in Canned Green-peas with A. C. polarographic method.

Midori YamacaTa, Takashi Tarsuno and Iwao KawasHirRo

Determination of copper and lead in canned green-peas was carried out by alternating current polaro-

graphic method. As polarographic supporting electrolyte, M/10 perchloric acid was used for copper deter-

mination and 2 M perchioric acid was used for lead determination.

Results of recovery test of copper and lead by alternating current polarographic method are shown in

Table 1, effects of tin on the determination of lead are shown in Table 2, and contents of copper and lead in

samples are shown in Table 3, respectively.

(Received May 31, 1968)

BAS Y v E—AREIERAEICBA SR TV
5. 2he Y =2 LTOBETREGR L
LCREOEREHTILTV30T, MARCHEHOS
BERAIELARELUTH - AAERELTVS,
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2k BHEED PHAREEY R EBRERTRDATY3
2B, SEOBREBERIRKR—-Fe /77 FHL
7o, TOFECHFBAERSNVBERIABL 51



LS, RiEs: ARHOAESRORE (5 7H) %

DIREERREI AR E L.

EERERIC X B hEHIc X BB Mo
W, kY = BIRR O ORIED L FEIRORR
AT o oS, T CREREBIBLNZOT,
OFEEANTT Y v E—2OERE L,

E B o B

BBk K USRS

BHER—Far T 74 —cid, WARIKZERHAR -
Fw 574 —PA 101 BE v, RHRICITAKEBHE
FRLE, Aozt otk

t == 3.68 sec m=1.000TH5.

E
a) SMEMERREE-----THERSR (FRK) 1598 mg ZAHW
B 10 m! icyEal, KEIATERMRC 1000m! L4
% . (100 ug/mi)

b) SREYEVSHE - 4AxBgR 100.0 mg % 15%FHER 5 mi
iz T o< ) EIMBE S Y, ZoBiRicKem
% 500ml L ¥5. (200 pg/ml)

c) R RIEHERRIR- &B A X 100.0 mg % EHEe 10
mi iz CMBARET 5 . miEskE L CIEREIZ100
ml L¥%, (1 mg/mi)

d) SRRXIEEMIE-----M/10 BIEFER

e) SRMXEBERE - 2MBEERE

ERIBIE
a) WEEORE

AETOBHEREOSLRALLIIC, REI5 8%
AEE - —HEBY, R v TRV TERL
7enh, BEFRRE—Y—%%3. BEERFORER
BRI kE SF, 500° AT CRILT 5.

ALK T4, PEOKTEBL, Bl 0.5ml %
Mz CHRIMRS » FOTFTCHES 5. 2 0EBEHIC
HEOKREML TS UEE S8, M/10BE
HRTHEHNL—BELTS. ZORO—HEKR—Tn
7’5 7BenicB L, 0.05~0.60 volt % TORFHR—
SusFrRNETS. ZOXR—F w7 A5T—027
volt fHEIzAT 5 HBAAOETE THY, —048
volt {iEICAE T A EIRSRE L A XD B WIT T DR
ETHB.

FoERIzIT —0.27 volt {HEizA T 2 BTk DK
B A, 2XRosRER;LZORFHB T
%

R EEREERE—I—RK—EETOL
VEBEBELOD, M0 BERBRTERLEDD,
SBOEDOR—T v /5 7 Bk L FRICRELTER
PRES S, MERERIC LSy, REhcks, #

BCBEY Lo S 7B EREEL, £52B5 X

SIERESIERBRET S,

ERE HEROT L Fex Y RFEEE—H—IC
5 gL, $BEHRIK—ERLZFNLc0b, Bt
LRIBEIZ LTEHEREZRIE Lk, F 0 REINR X Table
lptByThs,

Table 1. Recovery of test by alternating current
polarographic method

(copper)
i?;?gl:ﬁf add found recovery
g ©g ug %
5 Q 10 —
5 220 . 2325 103
5 0 34 —
5 220 255 100.5
(lead)
5 0 12,5 —
5 100 1125 100
5 0 13.5 —
5 100 112.5 99

b) SEEORE
GERNECHACERIKEO -y AR —p —c s
v, JMpRES 1 ml 2% T 300W O EHE | CHRREE
BL, +ORBRa R . w2 MiBERRE N2
THHEL, ZoEEBT —0.5~—0.9 volt fn#
—Fu 77 LEHEL, —0.78 volt fHEICAT 28
T OEEP S, REREHAVCTHREERRET S,
OBAE A XTROBREIH L TR EAEHEL
7‘;1,\8)_

Table 2. Effect of tin on the determination of
lead

lead tin wave hight (2 M perchloric acid)
ug e mm mm

20 1500 32 4
40 1500 58 7
100 1500 135 17
0 1500 7 1
100 0 123 , 27
100 150 128 28
100 300 128 29
100 600 129 31

(Sens 2.0 yvjmm) (Sens 10.0 uv/mm)

BEG  EERRZY-S-R—ERT oL
D, VAR L ml 2N DITSARERIE L FiRiC
BIET 5. 2 OhEE LRI, RECREZ LD
BREREES.

ERR  SROERROHE L FRRICHRO > F
v A I ENEREIR B TRINL, SRERECR CHRER
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Table 3. Contents of copper and lead in canned

green peas
No. copper lead No. copper lead
ppm ppm ppm ppm
1 38.0 1.0 31 64.5 7.30
2 56.0 0.85 32 63.0 0.9
3 74,0 3.2 33 53.8 0.9
4 71.0 1.0 34 54.5 22,5
5 48.0 0.55 35 62.0 1.05
6 67.8 11.3 36 62.0 1.20
7 68.8 0. 96 37 34.0 3.6
8 71.0 0.65 38 56.0 4.1
9 50.0 0.15 39 60. 7 1.2
10 83.5 1.18 40 50.5 5.7
11 65.5 4,7 41 3.5 0.13
12 58.5 0.85 42 64.0 5.5
13 45,0 0.13 43 69.0  3.98
14 76.0 1.6 44 70.0 2.07
15 65.5 1.3 45 49.4 3.8
16 67.8 0.65 46 115.3 —
17 46.2 2.5 47 97.8 —
18 63.5 10.0 48 123. 4 —
19 67.5 0.68 ° 49 105. 4 —
20 79.0 1.18 50 100.5 —
21 54.0 0.1 51 100°9 —
22 68.8 1.07 52 113.2 —
23 80.0 2.15 53 99.8 —
24 79.0 0.93 54 109.9 —
25 36.7 0.1 55 99.5 —
26 73.0 0. 86 56 101.0 —
27 85.5 1.30 57 109. 1 —
28 81.5 0.98 58 101.9 —
29 59.5 0. 65
30 63.0 4. 41

samples of number 1-45 were made in China,
and number 46-58 were made in Japan.

T7zvy, Table | iR LUEERE 272,

LRI ORIBRICRE, PEEASHREE, EPE
TRENEV-LDOISRBIL >V TRSESIIE LE
% Table 8 {57F. Fgplic >V TP EESBRED
BRI THRMN L., FoiERY Table 30534,

¥ eiGEEP OIKRO pH3#I 5.5 0558, 2 X0
HE Gz 40 ppm, EHIZ T 50 ppm fET
Holz.

% £

HESY v E—ROEAITIEL A LSRN
Booh, RECECDOIREEENE. RELL
RKEOFHEIFHE LT 72 ppm Tho Jz,

—H5MRTRO=V FUEHR (kD 70%) k1.7
ppm, HEEFOL O (KF78%) ik 0.1~22.5 ppm
35 2.7 ppm ERRH Lz,

x [N

1) Method of A. O. A. C.,, Tenth Edition, p.
369 (1965).
2) EAEEE: HERERSL, ARHLERE
B8 (1)25, AARAREEBHRTET(1963).
3) R#t & :PVOZROHANRE
(REEHERMTE)

4) ¥t M 4R, 84, 78 (1966),

RAAIH R OBRHIc DN T
#HE BB BE O FEE

On the Detection of Foreign Fats in Commercial Bottled Milk

Tetsuo INoUE and Masahiro IwAIipa

Adulteration test of foreign vegetable fats for five samples of commercial bottled bovine milk was carried

out by gas chromatography. From the analysis of steryl acetates of the samples, the two of them were proved

to be adulterated under the judgement showing good agreement with the phytosteryl acetate test. At the

present time, gas chromatographic method is much available for the detection of foreign vegetable fats in

the commercial milk.

(Received May 13, 1968)
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LDTHoT, RABKIEIEERRSS.0% L, 3

S50 3.0% BLErEH LN TRY, BEEBHOEE
BHEMESh Ty, —F MLl 3494, F8E
L 34ERI4SEL, oo ho i LT LR
BEEMLL, RE3FEFEPLLELOTH-T,
3Bl T M ERTHILOLEEDBN TS,
£z, SLBESORRE) o ZIhiE, MTHdoR
B d oo TKE XL OHBERERIS 0, EO
WA, FHLERENFAEEBE LTS LA
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Fig. 1. Gas chromatogram of steryl acetates:
Mixture of cholesteryl and soybean phytosteryl

- acetates (1 ul-of 10 mg/m! acetone solution was
injected)
Note. Shimadzu GC-1B gas chromatograph,
Column ¢ 4 mmx80 cm, 1.59% SE-30 with
support of Chromosorb W 60/80, Carrier gas:
N, (90 m//min)
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Fig. 2. Gas chromatogram of steryl acetates:
Commercial bottled milk No. 1 (1 u/ of 100
mg/m! acetone solution was injected)
Note.
Fig. 1.

The operation data are the same with
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Fig. 3. Gas chromatogram of steryl acetates:
Commercial bottled milk No. 2
Note. The quantity of injection and the opera-
tion data are the same with Fig. 2.
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Fig. 4. Gas chromatogram of steryl acetates:
Commercial bottled milk No. 3.

Note. The quantity of injection and the opera-
tion data are the same with Fig. 2.
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Fig. 5. Gas chromatogram of steryl acetates:

Commercial bottled milk No. 4.

Note. The quantity of injection and the opera-

tion data are the same with Fig. 2.
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Fig. 6. Gas chromatogram of steryl acetates:
Commercial bottled milk No. 5.
Note. The quantity of injection and the opera-
tion data are the same with Fig. 2.
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Effect of Tablets of Bacillus natto on the Enteric Bacteria Flora in Humans and Animals.

Hiromitsu Kurisu, Akira Iwasa, and Kazuyoshi I1zawa

Preparations containing the cell powder of Bacillus natto, known as the principal organism of the Japanese

food “Natto” which is a product made by fermenting beans, have been sold on the drug market in tablet

form of digestants or other medicine for the stomach.

In this note, the tablet preparation from lyophilized powder of B. natio were tested for its effect on the

constituent of Enteric bacteria flora after oral administration to humans and animals.

The results with the continuous observation by plate counts method indicated that the dose of B. naito

had little effect on the populations of Enterobacteria and the growth of B. natfo from the tablet was only

developed in the intestinal canals.

(Received May 31, 1968)
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Table 1. Biological characteristics of B. natto

Shape Short rod
Gram stain +

Spore one side
Capsule +
Mortility +
Flagellum Single flagellum
Aerobic —+

Odour “Natto’ like odour
Optimun gowh et
Optimum growth pH 6.8~7.2

Biochemical reactions of B. natto

Gelatin + Lactose —
NaCl (6%) + | Sucrose +
Litmus milk 4 Maltose +
NH, citrate + Xylose —_
H,S +

Mannit + Diastase -+
Dulcit — Catalase +
Dextrin + Protease +
Raffinose — | Amylase +

2. MEHELBAMEOEEECLE

EE L OB, SICRFEERNRE ORER
BRI BHEEL Ofic, COBREDEND S H
BB dic, Monod IREIEEREEY Fv, H&B
A3 VEMCERE TR o7, ERICER L2 B
X, WEE, KGR (Eschrichia coli U 5/41), BB+ 7
2 (Salmonelly typhi T. D), FR#IHE (Shigella fixneri 26
Ks) o 4 BREFv, BREERSIRER T A vReE
X YVREE TR .
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Fig. 1. Growth curves of B. natto, E. coli, Sh.
flexneri and S. typhi
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Table 2. Stability of tablet and powder

Tablet Powder

B.rato |, % 5| B- 410 gt p
0 4 X10°|3 X10°|1.6X10%|1.4X10¢
1 Week [1.6X10%|1.1X10°]1.5X106|2.1X108
2 8.6X10°(3,7X10°(1,2X10%|1.5X10®
3 1,8X108|1,1X108|1.2X10%|1.5X10®
1 Month |8,2X10%|2 X10%|1.1X10%|1.5X108
2 4,9X10%|1.5X10% |1 X10%|1.3X108
3 3.5X10%|2.5X10%|8.5X107|2 X108
4 1.8X10%|5 X10°|4°6X107|2.4X107
5 1 X10%|1.2X108(1.8X108]5.7X107
6 1.2X10%§2 X10°|6.3X107|8 X10°

Table 3. Transition of enteric bacteria in mice by oral administration of tablets of *“Bacillus natto”

Before Administ- | During adminis- After administration
ration tration

7 days 14 days

1 9 X107 1.7X 107 1. 7X107 5,7X107

2 1.6X 108 >107 3.2X 107 1.6x107

Viable Bacteria 3 6.2X108 >107 1.3X107 4, 2X107
4 2. 9% 107 >107 6 X108 7. 2X 107

5 1.0X108 >107 1.4X107 1.2X 107

1 4. 3% 107 4,92X107 L.A. 3.1X10°

2 5 X10® >108 L. A. 4 X10°

Coli form group 3 6.2X107 >108 L. A. 1.2X108
4 3 X108 >108 L. A. 3.4X10°

5 1 x10¢ >108 L. A. 1.2X 107

1 1. 7X10° 8 Xxl10* 9.1x10* 4,2X10*

2 9, 7X10* 9 X104 1.5Xx10* 4, 9% 10*

Bacillus group 4 1. 3X10° 2.8X10¢ 3.4X10* 1, 7X10*
4 1.4X10° 4 X10° 2, 5X10* 5,9%10%

5 4 X10* 8.2X10* 2.7X10* 5.6X10*

1 3.3%X103 L. A. 1. 0X10° 3.5X10*

2 2. 4% 103 4,2X104 3.9% 10 1.4Xx104

Lactobacillus group 3 3.8X10° 3 X108 5,2%10° 4,9% 108
4 1.1Xx10* 5 X102 2 X10° 4,3X10®

5 4,7%x10% L. A. 2.1X10° 3.4X%10%

L. A. Laboratory accident
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Trial Cultivation of Echinopses, their Chromosome Numbers,

and the Occurrence of Echinopsine

Toyohiko Kawatani, Tadaro Ouno and Akiko KANEMATSU

1. Cultivation of eight species of Echinops, i. e., E. chantavicus, E. cornigerus, E. dahuricus, E. exaltatus,

E. horridus, E. microcephalus, E. sphaerocephalus, and E. strigosus was tried at Kasukabe.

2. Flowering occurred in the second year growth in all the species tested.

3. Echinopsine was found to be contained in all the seven species, except in E. chantavicus which bore

no seeds. Echinopsine contents in the seven species were much lower than those in the species E. setifer and

E. ritro.

4. Chromosome numbers of all the species tested are equally 2z = 32. Chromosome numbers of the

seven species except E. sphaerocephalus were determined for the first time by two (T. KawaTtant and T. Ouno)

of the authors.

(Received May 31, 1968)

FHE b FHRAMNCHET B e =& A (Echi-
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FHRIZBCTIE, £ ORIGMECHENME» B> AFL
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sine DELEIC DOV THET S
AR LB R RS 1B - e B R R TH
LR L Vi AREREL RS oB L2 £ T 5.

Eirbr

B U 7c Echinops BIEMIIRDO L BY TH B

RREZ ik BTAFRE AFERB

Ec-37  E. cornigerus DC. Vécratét 14/ X 1964

Ec40  E. horridus DesF. ” ” ”

Ec—41  E. microcephalus S1BTH,  » ” ”
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Ec45 E. sphaerocephalus L. Vacratét 14/ X 1964

Ec46  E. strigosus L. ” ” ”

Ec47  E. exaltatus ScHrap.  Giessen 24/ X 1964

Ec-50  E. dahuricus Fiscm. Padova 12/X 7~
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ik omE
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Table 1. Growth and development, fructification and chromosome numbers of Echinopses
cultivated at Kasukabe (1966)
(Second year growth, harvested Sept. 5, 1966; date of sowing, Dec. 14, 1964)

| No. of Seed Somatic

Exp. Seed No.of ' Plant Aower— yield  |chromoso- Date
Name of plant plants | height
No origin | examined ' heads | per plant ;me number observed
C j ore (cm) perplant | (g) (2n)

Ec-37 | E. cornigerus Vacratét 1 5 9.8 32 Aug. 16, 1967
Ec-40 | E. horridus ” 3 120 3.3 2.4 32 Aug. 18, 1967
Ec—41 | E. microcephalus ” 1 96 4 1.0 32 Aug. 21, 1967
Ec—45 | E. sphaerocephalus ” 2 114 7.5 13.0 398>
Ec—46 | E. strigosus ” 4 124 - 7.3 4.7 32 Aug. 21, 1967
Ec—47 | E. exaltatus Giessen 1 97 5 8.2 32 Aug. 22, 1967
Ec-50 |E. dahuricus Padova 3 67 1 0.2 32 Aug. 23, 1967
Ec-56 | E. chantavicus Taranto 1 56 1 0.0 32 Aug. 23, 1967

a) Cited by Darlington, C. D. and Wylie, A. P.: Chromosome Atlas of Flowering Plants, p. 262(1955),

George Allen & Unwin Ltd., London.

Table 2. Echinopsine content in the seeds of Echinopses cultivated at Kasukabe (1966)

(Second year growth)

E‘I’;p Name of plant Date of harvest Echinopsine content
Ec-37 E. cornigerus 1X 5, 1966 + 442
Ec40 E. horridus ” ++
Ec41 E. microcephalus ” +
Ec45 E. sphaerocephalus ” ++
Ec-46 E. strigosus ” ++
Ec-47 E. exaltatus ” ++
Ec-50 E. dahuricus ” ++
Ec-56 E. chantavicus ” —
Ec-14 E. ritro (IX 8, 1965) + -+
Ec-12 E. setifer (IX 27, 1965) +4++4+

a) +:ca l mglg; ++:ca 1~2 mglg;

Table l DL BYVFRT 2 =32TH5.

Echinopsine QO7FEE

BT (BBCRREORERCZIR) Bl
Fohr—F—thCEBRLELD 1 8izA¥/—1 15
ml, 10% Befg | ml &0k, /KekT 2 REERT
5. BETAF/—VEBEL, BEBICOVWTHEE
ra=w 37 4 —%fihv, YR, echinopsine,
HCRERD Ul v =& A Echinops setifer, L'V & =7 ¥
3 E. ritro iz o CRBROMIBEAT 75 7o b 0 OWE
ru=w 55 A HEkL T echinopsine §HB&#E
L.

£ B

EFRBEL VAT EHIBEEFET 2EBCE
> THEEERRD O, ZhideT44, LY %

4+ +4:ca. 2~4 mglg;

+ 4+ +:ca. 6~8 mglg

<T7¥ILFERTH S, B, 1Y DR, it
HEix Table l DBV TH 5,

ES

1R v INERS Table Lic/Ry LY, B4 H
t =% A E. sphaerocephalus 3384 2<13.08 ¢, E.
cornigerus 9.8 g, E. exaltatus 8.2 8 T ick ¥, fhix
P,

e/ T ERE

Table 2 iT7"5L8Y, FHELLI o7 Ec-56, E.
chantavicus % W%, Echinops 7 33~ Tz echinopsine
BHEBHE SR, L1 LER SO echinopsine 474
Rie &4, VIFTTFIIVELL SRV,

i =
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1. Echinops [BHEWIED 8 %%, E. chantavicus, E.
cornigerus, E. dahuricus, E. exaltatus, E. horridus, E. mic—
rocephalus, E. sphaerocephalus, E. strigosus ORVERIE %
fifrolc.

2, BERVThLEF2ERIZBVT
e,

3. EELL I o T E. chantavicus &%g, 7 fET
ATz echinopsine DEFEENRED LN UL LED
T /) FVUEBEREIEIZAL, MV ETTFILY

B o h

PELLDR,

4 BRABEORBERIT T 2n =32 ThH 5.
E. sphaerocephalus % B < 7 F& @ Echinops o YL fi¥iti:
POTEELD 2N (JIRBLUOKRE) 2 ko THRE
INCHLDTHB.

T ®
1) Jis&E, KEBE, #O8HF  H4ERY,
85, 48 (1967).
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o
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Effect of Light Intensity on the Growth and Root Yield of
Polygala senega L. var. latifolia TorR. et GrRAY

Toyohiko KawaTani and Tadaro Ouno

1. Studies on the relation between the light intensity and the growth and root yield of Polygala senega

L. var. latifolia Torr. et GrRAY were made with the second year growth during a period from 1966 to 1967

under the following four different light intensities: Plot L), unshaded; Plot L, shaded with single screen of

victoria lawn; Plot L,, shaded with double screen of victoria lawn; Plot L;, shaded with single screen of

marsh-reed, corresponding to 100, about 45, 30, and 209, sunlight, respectively.

2. It has been experimentally confirmed that the shading is not necessary in the cultivation of the

plant, from the standpoint of the growth and root yield.

1) Strong shading such as L, or L, gives rather harmful effect.

2) Weak shadmg such as L, gives little or no harmful effect.
(Received May 31, 1968)
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BF RERKEHLETIESZERES LD
AFE.

BE  19654E3 AI9EME I mOKE/E Y H#E L
MO TFTHiZ R T E WD,

To. D | S (LX) 3% L, F19664F 4
R14R$EY Lid7c 2 EBREEM LB L.
BERK #EPL2moBEsic, EHLTm, B
TR L O9m ORI AT, #0REH, Hig, EE
%, BB LI LT TBRBVRO4IREEST,
ZROMHMOMES O LR E RER (HERER 55
) CHIEL7#EEI: Table l 0k B Thotz.

K& S FHOBME DR (%)
L, BN 100 B
L oW 1 BEX # 45
L, i 2 BEX 7 30
L ILFI1ER v 20

+#8  ER 30cm ofARSkiCELE (RE) 2 < #
Bl (FEk) WREELZLD 1854 Y 6.5ke,
ZE#H 12

ELEABAIR  19664F 4 FI8H



106 B AE A BRF R E % 86 & (1968)
Table 1. Light intensity of plots (%)
— Date 1966 A i

— pproximate

Plot \'\\\‘ T 29 M i5 Average value value

L, Control (unshaded) 100 100 100 100

L, Shaded with single 41.7 50 45.9 45
screen of victoria lawn

L, Shaded with double 38.4 26 32.2 30
screen of victoria lawn

L; Shaded with single 19.4 14.6 17.0 20
screen of marsh-reed

Table 2. Plant height of Polygala senega L. var. latifolia Torr. et Gray (1966 ~ 1967)
(The second year growth, sown on March 19, 1965; unit cm)
Plot e 1966 1967
(Light intensity) (%)\\ I/VI I/V][ l/VII[ 1/ K 1/ X 1/ X I/Xl[ 5/ 1
L, 100 4,7 8.6 12.3 14. 4 15.9 15.0 15.3 15.8
L, 45 5.3 10.6 15.9 18.3 18.1 18.6 19.6 19.3
L, 30 4.7 11.0 15.7 17.8 17.6 18.3 19.2 18.7
Ly 20 4.1 10. 3 15. 8 19.3 18.6 19.0 19.0 18.9
n,s, s, n,s, _ n, s,
M. D. (0.05 ) 3.2 4.1 3.9 3.6 3.6 3.4 3.6 3.4
M. D. (0.01 ) 4.4 4.2 4.4 4.2
M. D. (0.001) 5.5
a) Minimum difference by Tukey’s procedure (q-test) for significance at the 5%, level
Table 3. Number of leaves of Polygala senega L. var. latifolia Torr. et GrRaY (1966~ 1967)
(The second year growth, sown on March 19, 1965)
Tpoe T Dt 1966 1967
(Light intensity) By~ VY ya  ywm VK X VX Usm  5/1
L, 100 2.2 2.2 19.5 23.8 26.3 22.7 24.3 16. 8
L, 45 2.3 2.3 21.2 25. 1 28.9 24.9 2.9 14.8
L, 30 1.7 1.3 19.1 23.2 24.4 21.5 16. 4 8.3
L, 20 1.5 1.4 241 26,9  28.2 23.3 19.8 9.4
ns, n,s, n,s, n,s, n.s.
M. D. (0.05 ) 1.1 0.8 3.3 4.2 6.2 6.9 8.6 6.8
M. D. (0.01 ) 2.1 4.1 8.5
M. D. (0.001) 5.0
AE AEREIEA 1EEX ERERAEL Ba#RTARP ok (Table ),
o, UWWHSTRASIL19674E 1 B 5 B 2 ERRBUNEEL, &4 IR O Table 4 D L350 T, 1 #RY VIRE
B, 3P, mEEAE RERE REDERZ, TR 4H BEELbVIC L KPARLVEL, LER L

EHE, BREEHEELE.

EEEERS I UELRE
SEEFRE, 76 IIUERAEORE R Table 2, 3,4
DEBYTHS.

Bl Bz Lo THREMBHZLDTh
% (Table2), zhizLERicLET Lr KXo

REAEERL, Ly LizELIB,
248, BE, FRIBRELRBOERAER L.
ERER Lo, Ly, L, KEicES 2L L KRR

v, :
BESRERCEEORSK X 2FBaR b L s
- Tz,

PEoz b Lefick->TEXEEL B 5HER
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Table 4. Yields per plant of Polygala senega L. var. latifolia TOrR. et GrAY, cultivated
under different light intensities (1966 ~ 1967)
(The second year growth, harvested on January 5, 1967)

Fresh No. Fresh Air—dried Diameter Diameter Length
. P.lot wt. of wt. of of £
(Light intensity) of of root root main °
plant buds - root crown root root
(%) (8) (g) (g) (mm) {mm) {cm)
L, 100 5. 65 14.0 5. 08 2. 06 5.3 0. 38 38.5
L, 45 5. 11 10. 4 4.74 1.83 5.3 0. 36 39.5
L, 30 2.48 7.2 . 2.24 0. 89 5.4 0. 32 29.0
L; 20 2, 00 8.7 1.83 0.75 4.4 2,28 30.0
n,s,

M. D. (0.05 ) .77 3.9 1.70 0.53 1.3 0.08 7.3
M. D. (0.01 ) 2.19 4.8 2,10 0. 66 0.10 9.0
M. D. (0.001) 2.70 5.9 2. 59 0.82 11,1

Bdbsn, BOEFTLIRBICELLBOBRLL, Ly, Ly RO E 0B 2 Fh100, 45, 30,
LLARC LA BB ROEFTLNELFETIZLDD 0% TH5,

B, TP LA RRFELAEFER R VEVH L 2. EFBIUVWREO RM» 5, X Ao
BTEB., LERoTZoZ L 2FAL THHCRE B LLRBaBETEVZ L BERNICHTSh 2,
DFEL LTERETAZLNTE, X OLEKICE 1) Ly Ly ol L SV LA R BFETCI2H5.
WTRBHICIFET AP Th T, T 74 TICHE 2) LioZr XEBEOLLRITELAEFELRE

WAL L 5 0 i LERS LAY EERE
£ = X [N
L + F 9 N o YOl s e =
FHO2EFRER[CT, MRPBLVILY ) s senommp € ARMREE,
THIE | EL 28, HERIECISE L+ BK p. 279 (1937) FfR, %, H&
Ly Ly Ly B E0RE AR L, BRI, : L o ‘
. ;;;ii? ;;T ﬁvﬁf’f‘:i ; gf” 2) MR, EHEME : AR RATRE,
2 » MLRIT I S ET BRI OV p. 107 (1949), B&®IE, B

T1966~ 19674 DR E T o 7. BBRK Lo Ly

Withania somnifera DuNal OERIEREEICONT )
BRI OEE B LCIREICE X TRE
no#® B E-RK ¥ OB KN

. On the Trial Cultivation of Withania somnifera DUNAL. 11
Effect of Sowing Season on the Growth and Root Yield

Toyohiko Kawarant and Tadaro Ouno

1. With a view to determining the most suitable sowing season of Withania somnifera DUNAL, in case of
cultivation by means of direct sowing in the field, experiments of sowing season were carried out at Kasuka-
be during 1966. Comparative experiments were also carried out using strains B, G, and D.

2. From the standpoint of growth and root yield, it has proved that the sowing should be done by the
end of May.

3. No significant differences in the growth and root yield were observed among the three strains.

(Received May 31, 1968)
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M 5 I, 1963, 19644E T4 Withania som-
nifera Dunar ORIEREE 24Ty, BEREECIY
1eE2fE e LORIETTETH A 2 L2l L. &
WICBV T, EEREC L HA0BBomEYT A
B LR EBE LT, 19664EICIT I - 7 IB IR 2R,
75 6 N FHEIC EHE L e R HLERBR O RIC >\ T
WETS,

EREHS L UFE

EENEEE  AHDY v, MIRT LK
o7 EEEL.

RREES
I 55 4H
il » 12H
I » 91H
i 68 1H
v » 11H
Ui # 21R
i 7R 18

& 75 cm, BHEE ESImolic3g. 1R
2R b HEREEREREC Lo k. B, L
RIEE (NS, P8, K6) 2102y 32 ske# &iE
& UCHER.

M8l 7 H27H#kR 30 cm & L7,

HEEEE %1~ VEEBED b ORI 60
Bdote, EVEO S OR4MEER, EVEO D0
57Elk, BHREUED L DRSMEETHo7, 10a ¥
) AERRINEE | BEOEroHELE b D Th
5, :

- RAEEE IR ICTEE LA, B O
Hidgist, BERE (1H4Y), 102 4 FERIN
&, RUEMERR, ERER, MR, REEE (15N

D) BEH (14RYD) ARREE (1HNY), BF
H(18YY).

REHLEEE B, C, DOIHEHY 28, 5
B4 HEIERERERRIZ L THBLESEE2Thol. B
IRITI2H 15~21 B G, %% 4 BEFoWELE.

WEWE B, KERE (18RYD), EERE
(18R Y), BERERE, UTHERR:AECTHS.

ERERB L UEBE

I EERSHIER  Table | Ry Lisy B,
FEBE (1HRYY) LBl ~VEBE: ClE
BERsw®, $5H (6 A1IB) BBEIEO LD
EFVROTIELHBT 2. BOLRE, £FE, &7
ORIV T KERIROERME R LIz, 27EL,
BERBIVCETFONEIE 2 (5 A128) BELE
LREThoT, BEOZ o ERRE IR TIR

I BEE12B1~6 R, RIZI2ZF12~14BICIN  BEIE L L5 BRETRITRIRE LD LEbh
L, 3.
Table 1. Influence of sowing season on the growth and development and yields of
Withania somnifera Dunav (1966)
(Fruits, harvested Dec. 1~ 6, roots, Dec. 12~ 14; Strain D)

Serial Date Plant Air-dried Yield Diam. Diam. Root No.of Fresh Air-dried Seed

no, of . wt.of  of of of fruits wt. wt. of  wt.

of height  roots air-dried root main length per of fruits per
harvest sowing per plant roots crown root plant  fruits per plant plant

per 10 a per plant

(cm)  (g) (kg) (em)  (em)  (om) () (g) (e
I May 4 53.4 11.5 48.95 1.86 1.42 42.0 204.3 17.61 8.63 3.72
I ” 12 55.7 ~ 18.5 57.70 1.89 1.48 44.1 354.6 28.64 16.56 8.16
o 7 21 51.2 10. 3 44,00 1.82 1.47 43.9. 175.4 12.79 7.43 3.08
v June 1 59.5 13.7 57.15 1.96 1.53 43.5 244.1 20.28 12.19 5.28
v # 11 28.0 4.3 11.40 1.56 1.23 25.9 35.5 3.10 1.81 0.78
L # 21 44.2 8.7 32,75 1.76 1.48 30.7 126.2 10.41 6.27 2.70
Wi July1 | 20.8 2.6 5.00 1.43 1,02 19.3 0.6 0.05 0.03 0.00
A.M. D. (0.05 ) 26,9 3.3 22,81 0.24 0.19 5.8 95.6 6.99 2.88 2.02
A.M.D. (001) 31.7 3.9 31.23 0.2 0.23 6.9 - 1127 8.23 3.40 239
A. M. D. (0.001) 35,7 4.3 45,70 0.32 0. 26 7.7 127.0 9.28 3.83 2. 69

a) Approximate value of minimum difference by Tukey’s procedure (q-test) for significance at the 5%,

level
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Table 2. Growth and development and yields of Withania somnifera Dunau (1966)

(Comparison among strains; sown May 4, harvested Dec. 15~21; average of four plants)

‘ Plant Fresh Air-dried Diam.of Diam. Root No. of Fresh Air-dried Seed

Strai wt. of wt.of root of main wt. of wt. of  yield
train height roots roots crown root length fruits  fruits fruits per plant
(cm)  (g) ()  (cm)  (cm)  (cm) (®) (8) (8)

B [ 47.0 48.8 9.85 2.23 1.30 33.3 30.3 1.48 0.98 0.288

G 32.3 40.5 9.10 © 1.98 -1.43 ~35.0 37.0 2.65 1.45 0.538

D 43.5 46.0 9.78 2.25 1.45 37.8  54.0 4.55 2.10 0. 588
n.s. n.s. n. s. n. s. n.s. n. s. n. s. n. s. n.s. n. s.

M. D. (0.05) 23.7 43.3 8.75 1.09 0.81 1.3  58.5 4,57 2.31 0.793

O REkE Table2 &R Y, WTFhORH iz -7z,
CLABERRD oAl ., 0 3RFEMICE 2. EBBLOWBEOREEFL, BETECLD

5, NEROEREVCL5 Th5. 5 ARETRITRIRELO LBbN D,
" = 3. M SRFEOMIIZ, £F, WREICHEEN
' Tid BIIED o T

1. Withania somnifera DuNaL éﬁﬁi&@— 5L, % "
BREOBHEMDZ L BEIL LT, 196643

RBEAT7s oo RAB G DR URSIhtE s 0 | ABE KERR AR, 5, 1

ZET-OREXLED 3 V=44 2DORFER L OTHBESIC
BIIETEECONT

BREBEZE - IREE - REEE

Influence of Treatment of Some Herbicides on the Germination and the Initial Growth of
Bupleurum falcatum L.

Sanaenosuke Fujita, Toyohiko Kawarang, and Kogo Kurimara

1. Influence of treatment of some herbicides on the germination and the initial growth of Bupleurum
Jfalcatum L. was studied, applying them during a period up to‘the germination and at the stage of full germi-
nation, respectively. ] )

2. The herbicide treatment tests during a period up to the germination were carried out with the two
stage split-plot design of pot culture, where four factors were present, i.e., P, period of treatment; M, kinds
of herbicide; §, kinds of soil; and D, depth of soil when sowing (Tables 1, 2). ‘

1) the first-unit factors _

. a)- P was highly significant, the herbicide treatment during six days after sowing showing little or

no influence on the germination.
b) M was also-highly significant.
¢) the interaction P X M was not significant.
2) the second-unit factors
a) S and §X P were not significant,
b) §xM was significant. '
. 3) the third-unit factors
a) D and DX P were not significant.
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b) D XM and D XS were very highly significant.

3. The herbicide treatment at the stage of full germination showed that the influence of herbicide

varied very greatly with kinds of herbicide,

4. The application of herbicide is possible during a period up to the germination and at the initial

stage of growth, without hindrance to the germination and the initial growth, respectively, if an appropriate

herbicide is used at the most suitable time.

(Received May 31, 1968)
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100613 >, 183KE (S5KREMSw v b)) KEIE Table 2. Analysis of variance of Table 1
L, RECESIEL L. HASREFERKL S v
¥ NCERE L. Factor D. F. M. S. F,
7. ¥EREH] 19684 3 A25H. P 4 | 2,919.08 | 18, 75%*
8. FAMAGOHE WABMAHEBEEA, K M |1 | 448814 28.85%
AR Y U738 E , B B ici Licghiz 2 o ‘1 4 | 155.65
2F, WFEMBH L TEAL, 0% L ofE N ) 737.05 | 1.27
b XL, SxP 4 330,18 | 0.57
9. WEFE BHFBITECEBELLZLOE D - SxM | [10,880.04 | 18.81*
THEFLL, Witk4E (4 B27H, 5848,RA7H, e 4 | 978.50
FI3R) tb vk L v ¥ xic. D 4 309.69 | 1.923
10. FBEHROEHELEE HFENCERE LEE DxPp 16 161,11 | 0.64
Kix, 80 1 BEEO»AKEfTL- 2. BRITIR DxM 4 |1,525,90 | 6.06%**
IR ~3° WAT, PRYFEFLEESH, & DxS§ 4 | 1,994.05 | 7.92%%
BERETHoTE. : € 52 251,70
IO HEZ2VOBHCET 3BREANERE ey = K(PMSD) 100 131,85 | 1. 71%%*
WL AR LT, S Dy oMt v THELE ¢ — W(PMSDK) | 400 76.75
LONRKFEZHCEE-THD, KOLIKLTER
L7z, r 599
1. PREEAlE BB MM, LORFRBIZEERLE,
M, C; 1, 000 M, M,
C: 500 LEFIFR  61.71 67.18
M: C, 100 M.D. (0.05) 2.04
C: 50 (0.01) 3.38
Ms C, 1, 000 (0.001)  6.33
C: 500 REVER PXM 3HB TR, o72*,
2. BREFIEATHE 196844 H30R. 2. 2RHBMER LES, TAEMER SXP 3ER

3. WEFE BMHCEIFERERL, ZofAkic
SwTPE3E (5A3H, 588H, 5A8188) «©
blc Y ETFRER .

ERERBLUBE

I RFE TOREARLERER

SRBATIC E L DI ERERE 13 Tablel LY
T, Rt ooBEaRoEEiE Table2 0k ) Th
5.

1. I REAER BHLESRY 2 aBECAE
<Hhote. Tukey OAREEERO LD T, Py Pid
Py b HBEREVE, Py Py BRERMETT 5

EhRbhol,
P, P, P, P, P,
SEHRER  69.97 67.55 65.92 60.78 58.00
M.D, (0.05) 714
(0.01) 11.31

(0.001) 20.68
RE M LEECHRT, IREORRE M 0F

ThRVR, SXMIHFET, BEThiiERlonFie
RETEBR B THVRERBI L BERLE.

3. SKHBNERE BioEX D, WHEEMR DXP
BEETEb-T., ZTRRBENETHrAL KT 3 &
%, BRI L > TREZLEBBEIL T, EEOFELOE
ENFBETCHRIENEPo b HoTeZ liLE B
borBbhs. WEERDXM, DXS 3&bdT
BECEET, BLoRBanRFic ke BEIER
ClkoT, ¥eRt@BickoTbEbdTESI LR
BB ENED LI,

4, 4WHATERE SEEMOBRE K (PMSD) i3
SO THEECEE ThoTe. THhIAHT LITRIF
BREOTD, FHEEOKMELT, FafBELL
RIBOL D EEWBE, FARIL, AECETRT
DELFEH LT ARORBEBELAEEE D> T,

* GKNORE (5REMATey b)) OV_LTE
LR FRRITERT 5.

¥ o B TCRELTHETRCOTIDZ &N
wia,
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Table 3.

Herbicide treatment tests at the stage of full germination of Bupleurum falcatum L.

Influence of kinds of herbicide on the inital growth

(Mean of healthy plant percent of 2 pots, each consisting of 3 plots; 100 grains of seeds, sown per plot,

on March 25, under conditions §,D,; herbicides, applied on April 30)

%3\7 " - _ Observation No. of healthy plant (%)
Medicine \ Date Appl. of hbed. * Ist exam. 2nd exam. 3rd exam.
Concentration ~™~___ 30/IV 3V 8/v 13/V
M, o C, 1 : 1000 42.5(3.8)» 42.3(3.7) .| 922.7(2.9) 0
C: 1: 500 37.7(4.9) 37.5(5.2) 14.8(3.4) 0
M, C, 1: 100 54.2(6.4) 54,2(6.4) 54.2(6. 4) 54.2(6.4)
C2 1: 50 35.2(8.1) 35.2(8.1) 35.2(8.1) 35.2(8.1)
M, Cy 1: 1000 34.5(5.2) 34.5(5.2) 0 0
C: 1: 500 39.3(3.5) 39.3(3.5) 0 0

a)  coincides with the germination percent
b) in the parenthesis, shown in ¢

¢) M, M,, see Table 1; M;, prep. of 3, 4-dichlorpropion anilide

EEBELAESCRIEOR ALz LIRESL D
DLBdbhs,

II F#FEZAVOBHICHT ZBEHLIEHRER

3 R2SEBEOREIT 4 BBAERIEL v L in
b, 4 AS0A OMBEY ADOREIZ, L Z5->TEF
BIFCh iz, MHEOEEIC T OERE T Ta-
ble3 » Y ¢, BHMOBEIL L - TERIPKE Y.
BLEENRLEDR, poELholknil M;T,
®1E (EHA%3HE) oRET2KREFI LTV T
b, PRV FoEEEREL, E2E (5 88H) A
ETIERHEMAE L. ABERABRECRER L » -
o, Mg BEETIREE A CERoOFER R
LODLS Tholeh, 5A5, 6 BEI VL
EREL, £3E (5A130) AECEaE B EE L
o, ERERER AR, £ 2EREE TIERE
ROZH &Y EFEPSRSCERER L. Ms ik
BECEEEL, SECWThoORETLEREEL,
BiciAE% D (6 H30HIE) BRRBRRAFE-
SHELEBEERBD LT,

1 E:4

1. Iv=¥Aa0BEILRFETOHBL,
FEzHWIELEE IS, =, SoREAEZEAL,
b OZREREES L CIMAETICRET B
DWTERP TR -T2,

2. HHx coHMcR 3BRENLERBIT, B
NP (), M (REFOMEE), S (HEofE

), D (BLoES) ¥ 3BFEIRBICRE- T, R
SR BRETRT2.

1) 1 RBAER

a) PREECAHET, BEL6 HE TOREALE
IRFIE L A ERENR .

b) M L BEICHEE Th- I,

c) REMER PXM BB bk,
2) 2REB{TER

a) S, SXP 3 EFEZThholz,

b) SXM 3HFETh- 7.

3) 3RBMCER

a) D, DXP 3 HFEChhrolk,

b) DXM,DxS bbb THBECHEETH k.
3. HIEZH-OKEICRT 5 BRERLERE, -
FEHOBE L Y FEORLhEE LRI L.
4. VYA aREFE oML I OEFIH
W T, BHCEYAKARREATsZLickD,
HFEL L BOHIEF CEERL, EATETHS.

x  ®
) HiEieowT

MEBEZY, EREE LXK, 84, 152
(1966).
BEEEZY, I£8EZ, EREE:H, 85
108 (1967).

2) WEBBRIZ-OWT v
FH B BEEEZY: HERB, 01, 182
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(1963). BRHEESEZE, g0 ¥%: R, 83, 147 (1965).
£H &, BARHZ A, 81, 184 (1963). BEHREZY, AE &, ISEE:H, 84,
£H %, BHARHZE A, 82, 213 (1964). 149 (1966).

WEEHZY, AE % : [, 82, 216 (1964).

YV EL N DOBIERIEICDOVT (B 5H)
AEREOHEZDOHIREERICDONT
(2D1)

BREBEZE - BRREE - )IREE

Trial Cultivation of Alisma plantago-aquatica L, V.,
On the Shape and Weight of Rhizomes of Foreign Strains (1)

Sanaenosuke Fujita, Kégo KuriHARA, and Toyohiko KawaTan:

1. With a view to improving the quality of rhizomes of Alisma plantago-aguatica L., trial cultivation of

foreign strains (mainly of European origin) was carrid out, the shape and weight of rhizomes being observed.

2. Some foreign strains showed vigorous growth under the climate of Kanto district of this country,
and some strains such as 5595 (Fig. 3), 5625 (Fig. 4), and 6934 (Fig. 16) had good shape of rhizomes.
(Received May 31, 1968)

FIBIIFUR, LBOBEEKE LTabh, K 20,
000kg DFTEZEE T, HEHBRIILTL BEKRVL,
BEAERELEREE LS, EREEOTE» LI
EHEEICL-> T, T+ <hicboR TGz HES Z &
PEFEESN T3, bRETREY, ks icR
WTEREE, b L REEOLOMNTHFICELIh TV
2B, BETIREALARL, BEEOARS eBEE
EPEIVOBMALL - THiZEh T3 RIBT D
5. EERAREORXFERIX, £XoFBILB T, H
| ERIESRED LIS NG T LICH D . HROTE
BEELT, £EOWIR, BEERARETHRD, B
ERIECHBRBEELILENTRY, ThiET 3
TeDICERO R R ERL, To—Hit+ciciEl
LA THB". ARCRVTE, EERICKE
THXVELA, SEESHObORBEAREL, &
BIEZ L ORMOBHRICH 508 BKEEX, 19
6HEX VAEREATF Y Alisma BOBTOLDHE
FHIEL, PORRMERETL TV 5. Z o4 DR
ERELH-T, HBLORBERE - )3, —iE19%
Fi oS BETEI LR TELOTIZLHETS.

BT LYo hic D, WEEEICEROYEED
LizZ &2 EFHT 5.

1.

BB L 5k

BFEAOEE FEREREDRITRABRSEIC
BT, BFRRBRICXVAEI VAT,

AF5Rk

AF R EE AFERH
853 Poznan 25/ 1966
5111 Bremen 23/V 1965
5453 AHRERBREE 13/ 1965
5595 Besancgon 17/V. 1965
5625 London (Chelsea Physic Garden)
25/ % 1966
5634 Berlin 10/V 1965
5788 Giessen 30/VI 1966
5919 Brno 4/ 1965
5984 Budapest 10/ 1965
6070 Bonn 17/ 1965
6085 Marburg 17/ 1965

6086 ” ” ”
6606 Kogice 1/ 1965
6614 Wroclaw 17/ 1965
6718 Giessen 21/W1 1965
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6808 Athens 31/VI 1966
6933 Dijon 7/VI 1965
6934 ” ” ”
7702 Cluj 10/ 1965
3. BEOBE

1) FoERE 1967424 A7 BHa—r—r3y MR

tEEhe, HAWRCES LTTHEL, 4 H21H %3,
H6 82 H&k—r— "y MNEKIC 10xX10 cm RifEIZ
B L 7z

2) TR 7 B2H 1/2,000 7 —ADY T F =Ry
MCEE IAEL L, FRES Ay PTOERLL.
HEEEfbsEs (N8, P8, K6) #1HKy hMzo&
308, HiZssg, BH8 g, ¥WA3 58 27 AI3HIK
WAL, TEE I hEEFik.

3) THBOTE Fy NAFBRKITEOTEbDRLLE
Bk ERx, BHERRY AL, HEER, B
CAHEDOHMUELSLDONH Y, BROHEZNER
KT, 8A1H, BB LT{LEIERE 1Ry b
Mg RMHmALRL. REEIRDT, Lok
KA T bl o7z, 8 JISEL 9 H 1 Bo 2H,
ORI OIRLE &L Lz,

4 BUERE 196842 FR2H MR RN
Ule, IR E S0 7o E $K8EL, BE, ¥,
¥R, DI, FBEERS, RICBR2OY B TEE,
WEREPE»Y, ST, £EXT~, HESSH
BIHRERA. BEOHRBHEIOTRETE
CHERL, BEZRCLRBIEB T, BE
H, BEREOZENZ b0 L THZ, BRI
ELTR» o, HBEBHETRENCET TTRy, 48
IBRIZFE L.

£ B R

1. EBRR $OFEF V3T, £F0
BABTEDTH DR, AROBEOI S, THEXT
A21B Th - T, HWABHORLDHEITE LIZEOD
BLETH, HONREEL, I<ABLE. Tt
8 B OBEERMICA - TOAFRBIFT, ThiICBPIOR
RS9 ARt T . AR SRR O REEMNIZ i BN
OFCHBOLORH Y, BEoRissbREHOHE
FHE T, IKAEFETIDERLORS LI boTe
B, BHELZLODI B, £LEFELEP -T2 b O
R, BIEFELTHLEBTOTHICRB W THEIEL 2L D2,

Table 1. Growth and yield of rhizome per plant of Alisma plantago-aguatica L. of foreign origin (1967-1968)
(Sown, April 7, 1967; transplanted, July 21; harvested, Feb. 22, 1968)

Strain Root No. of Leaflength No. of No. of Fresh wt. Dry wt. Drying
length daughter of rhizome of rhizomes
no. (cm) leaves (cm) corm buds (g) (g) percent

853 | 44.5(5 )» 149 (61 ) 48 (28 9 (1.4) 20 (4.3) 88.2(30.9) 50 (19.6) 56.7
5111 27 (18.3) 46 (51.8) 37.6(3.7) 8.3(2.6) 7.3(5.2) 27.2(32.1) 15.9(18.6) 58.4
54539 | 50.5(23.4) 120 (14.2) 33 (4.2) 10 (2.8) 17.5(3.5) $6.2(15.2) 22.1(10.3) 60.8
5595 33 (9.9 40 (16.2) 17 (4.2) 3 (0 ) 4.3(1.6) 20.7(13.6) 12.2( 7.5) 58.8
5625 | 46 ( 1.4) 90 (28.4) 41.5( 2.1) 6.5(21) 10.5(2.1) 70.4( 4.6) 44 (0.9) 62.5
5634 23 (9.4) 29 (22 ) 20.3(10.5) 1.7(0.5) 3 (1 ) 11.2(10.5) 6.2( 5.6) 55
5788 25.3( 5.2) 34 (30.9) 19.3(9.9) 3.3(2.1) 5.7(3.7) 22.1(24.1) 18 (14.2) 58.6
5919 41.6( 7.3) 80 (26.7) 41 (0 ) 7.33.1) 10.3(47) 67.5(14.3) 39.8( 7.3) 58.9
5984 42 (3.7 82.3(26.7) 41 (47 8 (21) 14.6(4.2) 114.3(8.9) 67 (3.9 586
6085 34.6(11.5) 147042 16 (42 1 (0 ) 1.3(0.5) 12.7(7.4) 7.8(4.5) 61.8
6070 34 75 30 11 15 43.7 24.8 56. 8
6086 34 (14 74 (8.5 30.6(0 ) 5521) 13.5(21) 87.6(5.5) 47.3(2.4) 54
6606 | 37 (7.1) 49.5(21) 32.5(3.5 6 (1.42) 8.5(0.7) 49.8(8.7) 27.6(4.2) 55.5
6614 17 12 24 1 2 5 3 60
6718 32 97 32 9 11 47.5 26.7 56.3
6808 31 (4.2 55 (31.4) 28.6(11 ) 5 (2.6) 9 (2.6) 57.4(45.1) 29.9(23.6) 52.1
6933 27.5(24. 8) 42 (55.3) 18.5(22 ) 3.5(3.5) 5.5(6.4) 41.4(58.4) 24.8(35 ) 59.9
6934 | 42 (0 ) 30 (57 28 (2.8 3 (0 ) 4.5(0.7) 51.6(43.5) 380.6(27.3) 59.3
7702 24 64 25 6 8 10. 2 5.8 57.4

a) in the parenthesis, shown in ¢
b)  Japanese strain
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LEROR 5B b oTe. EREMBVERTRNEOEEK
Koleb DO EFE KD -7, LOLKBHTEKEF
L, BABE BALES L AN LTz,

BEOBRICE»EIBL LD ORHY, Fig. 3

(##55595), Fig. 4 (%H#5625), Fig. 16 (H#6934)
TE L, DEROIZENS E D THBIC OB L O
Fig. 7 (#%#:5788), Fi

10

=
0

&, Fig. 5 (RHE511D),

Fig. 3. Rhizomes of strain No. 5595

(R#E6070), Fig. 11 (Fa%i6085), Fig. 12 (GR#E6086),
Fig. 13 (%#6606), Fig. 14 (6808), Fig. 15 (H#k
6933) NIT L, DERLTLRE»SBENT-RES 1T
Be¥, blbb—-BE L THEERT 5 b 0 &,
Fig. 1 (%#5853), Fig. 2 (F#5453), Fig. 6 (RHE
5634), Fig. 8 (%#:5919), Fig. 9 (FH#E5984) »Z
L BE L OMERICAERL, LxbF oo L

- . .

Fig. 5. Rhizomes of strain No. 5111

Fig. 6. Rhizomes of strain No. 5634
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SHYLTVEbDLEHY, KPILTIHDL DR
BT Lol

2. BREOFIKELEE Tablel TRT LB, &
RO L BEY V IEHEFEFR T, BERCrEY O
ERbB. EEBSEIELCERECR, BRRE
IVRNRYRELELNBLOnboTo. REOHE
W LT Fig. 1~16 LRT X5, Hopinse

Fig. 7. Rhizomes of strain No. 5788

Fig. 8. Rhizomes of strain No. 5919

Fig. 9. Rhizomes of strain No. 5984

SBT3, FHOLFL L LICEHEL Y 28
LRF L 3RO LOE, WhYBHRBAERL L
% b D THHS595, 5625, 6934 ERTNR E N T D
v, Y IVERERD SN,

AR OMRRFFRMEO-HO S DT E v,
ELIREWI YV ELKRD GRS NE, BENOFR
HEECHERLTEILDEBbN5.

Fig. 10. Rhizomes of strain No. 6070

Fig. 12. Rhizomes of strain No. 6086
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Fig. 13. Rhizomes of strain No. 6606

. . . Fig. 16 Rhizomes of strain No. 6934

il 2

. RBOGELELANLLT, AEE (Ll
TRRMFE) 23EL, ZoREOPR, ERIZSVT
B L.

2. SE&EDS bz, bAEOBEMFORTI
BWTIEETZL0RH Y, ERHE 5595 (Fig.
3), Rk 5625 (Fig. 4), % 6934 (Fig. 16) o=k
CIBEOHROICEDORH -T2,

Fig. 14. Rhizomes of strain No. 6808 s ik

) AEE, BEHBEEZE @ #HAERS, 82, 209
(1964)

2) NREE, BHBEHZE F, 82, 211(1964).

3) JIAEE, HEERYEZY, FEEZEE:M,
83, 145 (1965).

4) WEEREZD, B|EEE R, 84, 148(1966)

Fig. 15. Rhizomes of strain No. 6933
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: y;Réy Spectra of &oMe'y—'Emitting Nuclides Used as the Active Ingredient
of Radiopharmaceuticals A

Akira Hasecawa and Yasumasa Kipo

In official publications on the quality of radiopharmaceuticals such.as International Pharmacopoeia

or Japanese Minimum Requirements of Radiopharmaceuticals, the depiction of y-ray spectra of nuclides

are designated as one of the identification tests of radiopharmaceuticals. -

For reference to further discussion, typical spectra of radiation erhi‘tted from Cr-51, Co-57, Fe~59, Co-60,
Rb-86, I-125, I- 131 Mock Iodine-131, Cs-131, Hg-197, Au-198, Hg—203 and reference standard of Go-60

were presented in this paper.

(Received May 31, 1968)

BB ORI BREROBER L =2 VX —D
B, PRIAOMUEPKERFRTH S, FBHO
HEIIGEE € OB OLERIOHK 4 FoRHz LE
LY BT, —ITIRBEL L THAREY Th B,
Z TR OBRICIREBSERO = R ¥ — DJIE
PhoXbHAvbh, HEEMEERSOXRZET vy S
BChH0T, YRMRRIIVELDBZERELRELS
ERERFHETHY, USP, IP, HunPEEIRGEAER &
ZLDREFBCRASh T3,

UTk&ﬁwﬁﬁkovrgﬁamm*LKVﬁx
7 b ERETS.

A EHR

RCL 8 ( 256F v % v A7), Nal (T)
(¢4 X2 inch) Crystal, Harshow 7|5

REHE

BT 1 & AHIC o TE = ARt AR, £h
ERHBOPRPICBERE L 7.

MELLERE

1 Cr-51 Sodium Chromate solution
Co-57 Cyanocobalamin solution
Fe-59 Ferrous Citrate solution
Rb-86 Rubidium Chloride solution
I-131 Sodium Jodide solution

S e N

Cs~131 Cesium Chloride solution

7 Hg-197 Ghlormerodrin solution

I

8 Au-198 Gold Colloid
9 Hg-203 Chlormerodrin solution
BAk# 4 % v | RIGFZEDI
10 Co-60 Cyanocobalamin solution
11 1-125 Sodium Iodide solution
LL_E The Radio. Chemical Centre (U. K.)
12 Co—-60 Reference standard

Nuclear Sc‘i\encigz Cooporation (U. 8. A.) f "«
13 Mock Iodine-131 L. A. E. A. Laboratory
MR o
BORIEYROARY b E Fig. iRy, FigH
REENAR Dy O HAF— kWL,

Sier (r:280)

s1g, 0.323
Xlg [ ’ "; " B 0.25(518)
- L
- . $ier
o~ 2f . ) .
=l - e 7 ¢ 0.323 (98
5 N . .
é .
ik - .
0 P ,-,--':. ; .
0 : 50 100 150 200
(channely -

Fig 1-1
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Fig. 1. y-Ray spectra of several kind of radio-

pharmaceuticals.

Abbreviations in the figures are as follows:-

! (long arrows slanting to right) B* transi-
tions.

¢ (long arrows slanting to-left) 8~; Electron~

capture transitions.
| : (long vertical arrows) Gamma transitions.
(T:) : Half life
X B

1) Simon Kinsman: Radiological Health Hand-
book, (January 1957), The PB Report Co.,
LTD. \ ’ -

The U.S. Atomic Energy Commission:

Nuclear Data Sheets, 6, Set 1 (October, 1964),
The National Academy of Sc1ences Natlonal

2)

Reserach Councxl Washmgton )

"3) Kai Slegbahn Beta and Gamma-ray Spectro--1:

scopy, (1955) North-Holland Publishing Com-

pany, Amsterdam.

4) ]ﬁﬂﬂ}% Radzozsotopes, 12, 2), 234- (1963)
5 mE 912{’{2 Radzozsotopes, 12 (2) 206 (1963)
6) AAEE : HUHBT — 57}¢O%D,%A
4 o L
7 RRBMMRETRGS 7Y b -7 EE

(1962), 3
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Studies on Plastics for Medical Uses. IX.
Analyses of Plasticizer and Heavy Metals in PVC Blood Bags and Sets.

Takashi HoriBe, Shogo Mizumacui and Hiroshi KikucHi

Polyvinyl chloride tube used for blood set should not contain any harmf}xl or unfayourable materials, -

for example, trace of lead, cadmium, tin metal as a part of plastic plasticizer. .

In this report, analysis of plasticizer in PVC for blood bags by ether extract method and resorcine me-

thod, and polarographic determination of cadmium and tin in domestic PYC tube have been investigated.

As the results, 21 ~ 319, of plasticizers which contain phthalate and others were found in PVC films for

blood bags. And a small amount of cadmium and tin metals were found in five samples subjected to this

inspection.

(Received May 31, 1968)
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T3, Zhbty FOXERDS& LD s BEEHE
¥ = b3t — v b OREA, RS-
v ORERBE TR TV5, TodkBELTE
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Table 1 Analyses of plasticizer in PVC for blood
bags.
Sample Plasticizer (%)*
A (foreign) 27.2
B (foreign) 30.7
C (foreign) 26.2
D (foreign) 27.2

E (domestic) 21.1
F (domestic) 22.2
* Ether extract method
W ERlo SR+ s E2ohs. DEo
R L Y AEMNT O —F Vi S EI326.2~30.7
% Tholedd, EEMT2L. 1~22.2% CHHEMGICH
RTRRPhprote, Wicz—F iR 7 5 L
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BEIC LY, VIAYL0.1 EBLURR & 2%
ISR T 160° £ Thngds; KEEkr Y v A 0.88%
K200m! By LTITIC S, BEORLE T
FTEPBELRBB L. BRI TTRERBD LR
78— R R LGk,
EE 2 Im, #EEyY FROAFIUL, BOE
&
EBHE BT =R, Bkt 7R B
By K9 4 CGd(NO,)4H,O, HkgE—E5 SnCly H,
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O, &BI FIvh (99.5%L 1), &8 (99.9%5L
=y

- RREE | UARMENRERAR - v ¥ 7 7
PA101 B, /K$RIE T ERE £=70 cm Open circuit {2 T
m2/3t0= 1.658 BARMPEEE 1 cm, BAZIKO EHEHLIE
500QLLF

- ERFERB I UOER

1) REEOARIHRBOFED KL TIT -
fe. bbbty F16.08 B R2ICMAL, &BEHR
B X VEERERE D CERECKAL, W2 ml
Pz KL CERERL, BI1NEBRKSm! &
MZCHFBUIER 5 ml itgFic L7 F v B
WIFEEMZE Y T ETREERLT5.

2 #itvk (A, B, C) oFicBE5 %7 F
Y REESR % 500 ml[30 min o i HREE T 4 RERET
L7z0b, Kb TEEEELZz0L, JFHT(500°)
KLU Mg BtE TREHEE 2K 5.

(3 #fty r (A, B, Q) HcBRY v/ &
B % (2) & 7] CHRAEC 4 BERRTE L7 0 BIOBMET
HREHEE oL 5.

4) BERICOWTE, KPPV FIVLDS

BRBORICE U THELEEOb0ZHAM L, ki zid
HEIYL 100 21 NERRSmIfE L O
¥,

PLRIE Uiz AR & Y 2 e BUHR R X OMEREIKIC
SVWTHR=FTu FFIHEIELER > TR=Tw 7T A
Frle, FOREEEE2ITRT.

£ £

EEACERSh 2 BREESEALC = VORI H
oo TIRBE T HIHROBRE THSICEET 55, %
DOEER VMY = X Y B8 L IHIbKRERE £k
%, %, PlLsEdd LY BILKEHEDRZDIT
RY B =i LI 2 ~0.5 %0 LR % 7
LRI T 5 Z L BB RbRTH 35, Z0 R
ORDE, HRIT A, NY UL, BEHE, AAVT A
DEEL v v PEASh, BRENSH 5 EHEH(T=
10009) kZbi BEER, HAVVLARICHELT,
BERPRL (T=29) LEDWh3EH, P FIV
b RY Y RRBPELFEHENRTHS.

AP CHL, Bkt y b7 EROHEEY=
NHIZ30~21% D 7 & VBT R 5 V% OO T %
EH, ERREAL LT 2BMIFHLEAT, 28T

Table 2. Polarographic Analyses of Cadmium and Tin in PVC for Blood transfusoin sets.

Cd & Sn

. content in " Cadmium Tin
Sample pfx:t;patratllon standard g oo E 1/2 | Wave | Sensitivit E1l/2 | Wave
OFtest S0 Isoln, »/IN | PERSYEY !V vs | hight | /5 m! eﬁT“Y Vs |hight |y/5ml
HCl 5m/ | # fmm SCE (mm) sA/jmm sce (mm)
500 Cd -0, 06 —0.66) 10.8 F
” 0.04 ” 16.2
” 0.01 ” 64.8
595 Sn ” 0.04 —0. 49 7.1

A (1) 1 0.04 —0. 66 9.5 315 0.01 —0. 49 4.1 86
| (2 0 0
@ 0 0

B (1) 0. 04 —0. 66 2.6 86 0. 04 —0.49 7.2 603
(2) 0 0

(8} 0 0

C (1) 0 0
2 0 0

(8} 0 0

D (1) 0.06 —0. 66 11. 2 557 0. 06 —0.46 0.8 101
E (1) 0 0. 04 —0.49 4.5 - 381
F 1) 0 0
G (1) 0 0.04 —0.49 2.9 234
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Hpygienic Chemical Aspects of Plastics. 1.
Elution Test of Plastic Materials for Food Packaging and Wares

Takashi Tarsuno, Masahiro Iwaipa and Iwao KAwWASHIRO

Elution tests were carried out for several kinds of plastic materials for use in food packaging or ware

according to the method as described in Notice No. 434 of the Ministry of Health and Welfare. Potassium

permanganate consumptions of polyvinyl chloride, polyethylene and polypropyrene were within the range
of 0.2-3.0, 0.4-3.0 and 1.0-3.0 ppm, respectively; while evaporation residues of PVC, PE and PP varied

within the range of 0-16, 2-14 and 6-16 ppm, respectively.
(Received May 31, 1968)
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HREE Biskn ® OB K Ry =y5 9
T = T BHLTEAR (N TuebhT ) — FY=F L 46
2R/ NOERDEE Ry Fr’Ly 38
ﬂ:ﬂ;JA7/v7“t ” TEeFLTE MV RY RF L 4
r* . .
By —Hk— 2
& & B |@mriT  lBiks WY A AE b
lppm LLF F7u 2
KEmEy |30 ppm DT THXUHIE 1
KhinOank | 10 pom 2T (REEIERLAHE)
Zx ) “'ﬂ/ﬁj’ﬂﬁ 2
*1 RIKIZ60° OkE R, 0oEMBH LD E "
HEHRY 5. ENING 1 3
¥ BRI EEOKOMRY I 4 %ERE A TR 25 3 UKEE 16

TR o7 b DTCH B,

LERORBREZHCTEE ST 2F v 7 2RER
BEfilhotr. RERSEDLBYITH S,

RERFEI-OENLBY TH S,
OB HLNELEIE T =) —, BLVATLT
EF, EERRBTRT_TRECHIR, BEE&BR

Bk KYVELY=vORBREKY

KMnO, % % £& (ppm)
0 0.2 0.4 0.6 0.8 1.0 1.2 1.2 1.6 1.8 2.0 2.2 2.4 2.6 2.8 | Bk
l ¢ l l l l l ! l l ! l
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0
0~ 2 1 1
£ | 2~ 4 5 3 2 92 2 1 1 16
5 | 4~ 6 1 7 4 6 11 1 31
6~ 8 1 3 3 1 1 1 10
B | g~10 3 2 2 1 1 11 11
g | 10~12 1 1 1 3
y | 12~14 1 1
14~16 1 1
(pPm) | 1618
18~20
Rp s 29 15 10 11 5 3 2 2 2 1 1 11 74
* 7)), FANVATMTER, BEBRRRITATRETH S,
3R RV =F L rORBREST
KMnO, 4§ % & (ppm)
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 | REH
l l ¢ 4 l l ¢ l l e { 1
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0
9~ 4 2 1 1 2 1 7
§ 4~ 6 1 1 1 2 3 8
B | 6~8 1 2 6 6 1 1 17
g s~ 3 3 1 1 8
(ppm) | 10~11 12 1 1 5
11~12 1 1
Bk M 2 3 1 3 9 10 12 2 1 1 11 46

¥ To /=Ny, BVATAFE R, BEBRBRRIVThLEETHS.
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FTa4kw KV e v oRBRERET
KMnO, # % # (ppm)
0 1.2 1.4 1.6 18 20 22 24 25 0.8 | kX
l -1 l ! l 1 l
.2 1.4 1.6 1.8 20 22 24 26 2.8 30
6~ 8 2 1 1 1 5
§ 8~10 2 2 4 1 1 1 1
% | 10~12 1 4 1 1 3 1 11
E 12~14 2 3 1 1 1 8
(ppm) | 1416 P 1 3
16~18
Sk 3 6 7 2 6 5 6 2 1 38

* Tx )=,

#5% PVC, PE, PP D75 25 v 7 ORBRBRMKE

o ® | KVOER| REREN
£ (ppm) (ppm)
Bk =19 FvBE 0.97 2.0
» 3.23 5.0
” 1.20 3.0
” 4.01 6.0
” 0. 63 8.2
” 0.76 8.9
” 2.89 3.5
” 1. 53 3.8
” 0. 63 8.5
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A F uv — R 0.46 5.4
” 0. 54 12. 3
” 0.38 9.5
” 0. 39 10. 4
¥ b 0. 44 9.4
RYB—E X — b 1.07 2.6
” 0.98 2.1
T ¥ 1.03 2.35
F 7 oom v 1.34 1.7
” 1.18 9.8
m T & (PS) 9.0 27.6
” 3.8 19.0
» (PE) 7.2 20. 4
A 5 2 v g —_ 9.7~15.8
= vy 7 M & —_ 18.2~24, 1
7=/ —VHEI -— 15. 3~20, 4
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Determination of Harmful Metals in Foods. V1
Manganese Content in Chlorella Extract Solution for Use in Manufacturing *‘ Yakurt”

Takashi TaTsuno, Masahiro Iwama and Iwao Kawasairo

In 1967 there happened a problem that “Yakurt” (a kind of fermented milk product) may contain

some quantities of manganese salt. Accordingly, it was attempted, as shown in this report, to determine the

manganese content in a chlorella extract solution as well as the related substances by use of polarographic

techniques. A solution of both 0.17 M triethanolamine and 0.5 M potassium hydroxide was used as polaro-

graphic supporting electrolyte solution.

It was found that the peak potential of the manganese-triethanolamine complex ion was about —0.30

volt vs. mercuric pool. The manganese contents in chlorella media and chlorella extract solution were found

to be 15~17 ppm and 10.9 ppm, respectively. From these data it was presumed that the manganese content

in Yakurt was within the range of 0.02~0.08 ppm, since a solution containing about 0.4% chlorella extract

is added as the raw material at the time of Yakurt manufacture.
(Received May 6, 1968)
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square wave volt adjustment 20 mV
time constant 55
recorder sensitivity 0.1 pA/mm
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t = 3.5 sec m = 1.236 mg/sec

water temperature 2540.5°C
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Fig. 1. Square wave polarogram of Mn (III)-
triethanolamine in potassium hydroxide solu-
tion
ampere sensitivity: 0.10
initial volt: —0.100 volt
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Table 1. Recovery test of manganese in chlorella extract solution and related substances

kind added Mn increase in Mn recovery

(ppm) content (ppm) (%)
chlorella media 10.0 9.1~10.3 (9.46) 94.6
chiorella 10.0 9.4~ 9.8 (9.52) 95.2
chlorella extract solution 10.0 9.2~ 9.9 (9.53) 95.3

Note: Figures in the parentheses express the mean values

Table 2. Manganese content in chlorella extract ppm) L X< —FT+5. HAETRAKEEIZE K

solution and related substances HAKPO Y HBEIZ03ppmP T LHESATEY,
kind ) Mn content (PPM) ZOEBIHELTLY IV O oA vEBELT
chlorella media 15~17 BFHALOTRAEV. BBt bofiEhow v F vBi
_chlorella 13.4 #67ppm, Dl g v rdHEiR 23 mg T
chlorella extract solution 10.9 5DLBEIRTHED,
{BL % : —0.300 R bz 5 (mm) X ik

¥y :20ml i< v H VB (u8) .
7 u VS HHER X UEEREPIC < b VEREK 1) Association of Official Agricultural Chemists:

ERMLT= v F rOERRRETE LRI Methods of Analysis of A. O. A. C., 10th Ed.,

Table | LR+ LBV TH5 KRIIVFEMShi~ 6014 (1965).

VH L ORB%REIRS RS T L ERESD. S¥ic  2) R.W. Bane: dnabyst, 90, 756 (1965).

e VIREREE, 7evIRIV0Y v v IO 3) T. Takeuchi, M. Suzuki: Talania, 11, 1391

2o H VEEEHE L ERIE Table 2 it i (1964). )

Y ThB. 4) B. J. Gudzinowitz, V. J. Luciano: J. Assoé.
7 LSRR 8 B3 10 ppm Th - Offic. Agric. Chem., 49, 1 (1966).

7o L, MBEREHEL TEL & LRBIEL LRy 5) kKRS, K- : SbE, 11, 442

AT AEIARD bR, TOBR&Ie VT VI (1962). :

B ic AL, BRI o 2R3 5~ 11 ppm off 6) R, HHBT RN A, 12, 239

Hichblk 52 L vlEMPDE. Y7 ORMEORICE (1966).

BERENT 57 2 v kO &130.2~0.8%Th 7) EREHE, BXK—M:R—5n S5 7 HHE

Y, TOEELS TRET 3 LSFo< T og p. 221 (1956), 3%,

#1% 0.02~0.08 ppm E LHEE SN, hiXEEER 8) MA—FNE» : HAEFE, 22, 246 (1967).
5 B O ARERTIC 31T B RS RE kg (0~0.10

WRM42EEE AREEREBEEAEICONT

SR, RUEMRE, BEAH, MR, REWE,
THRERER, EREELE, WEWRARS, HETIL, JIBRE

Investigation of Pesticide Residues on and in Foods in the Fiscal Year 1967

Takashi Suzuki, Takashi Tatsuno, Kimiaki Isose, Kenzo Kanoba, Mitsuharu TAKEDA,

Toshiro N1co, Tatsuo Konpo, Yutaro Hosocar, Hiroya TanaBg, and Iwao KawasHiro

Samples of agricultural products from markets and those from farmers with historical descriptions of
uses of pesticides were analyzed for pesticide residues.

Gutzeit method, square wave polarographic method, improved method of analysis of A O A C, and gas
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chromatographic method with electron capture detector and micro-coulometric titrating system were em-

ployed for the determination of residues of arsenic, lead, mercury and both of chlorinated hydrocarbons and

organo-phosphorus insecticides, respectivley.

Brief discussion on the important technics for these analyses are given.
(Received May 31, 1968)
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) PHEEC—ZIHELERETREETIRVE
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BB4BE S ARRBOBROREHERPAK I NI
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BROBE IR 2RMEINERORE B X CBHESR
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¥1F FARBEICRY 3REINE

As Pb | BHC | DDT |Farath-
10n

1 100% 949 94% 74%)
2 100 » 93 # 90 » 76 » 62%
3 100 » 95 » 96 » 82 # 61~
V| 4 97 » 9l ~ 95 » 64 » 70 »
5 106 ~ 94 » 96 » 74 » 69 ~
VAN 95 7 94 ~ 68 ~
7 9%~ 93~ 75 #
=l 8 93 » 94 55 »
9 90 ~| 102~ 557
10 91| 101~ 54 »
] 101 ~ 93 » 96 » 74% 63~
1 1009% 78% 95% 999%, 76%
2 110 ~» 84~ 89~ 80 ~ 78 »
3 110 ~ 80~ 84 » 94 » 80~
A 4 110 » 8l ~ 92 # 95 #» 93 »
5 110 » 84 » 92 » 89 ~ 96 ~
Yl 6 120 » 84 » 92 # 100 ~ 90 »
7 100 » 78 #» 95 # 101 ~» 90 ~
51 8 110 ~» 80 ~ 97 » 94 » 86 »
9 120 ~ 88 » 85 » 94 » 83~
10 110 ~ 84 » 89 » 98 » 82 »

¥ 111~ 82+ 9l#| 9s) 85~

1 95% 949% 90% 74% 78%

2 95 » 927 94~ 76 7 78

&| 3 95 » 95 # 82~ 827 118 »
4 105 ~ 91~ 99 » 64 » 105 »

¥ 5 95 » 95 » 90 ~» 74 # 81~
6 95 » 96 ~ 99 » 142 »
517 95 » 92 » 8l~ 102 ~
8 95 » 92 » 86 » 87~

b1 9 105 ~ 93 » 92 » 98 »
10 95 » 96 92 # 112 #
i 97 » 94~ 9l ~» 74%| 101~

1 98% 87% 90%( 101% 80%

2 98 » 86 ~ 86 ~ 97 757

3 98 » 777 9T~ 98 » 78 #

4 108 » 79~ 86~ 100 ~ 83~

5 98 ~» 84 » 101~ 93 » 93 ~

*| 6 98 » 91~ 91~ 96 » 77 #
7 98 ~ 797 83 ~ 99 ~ 85~

8 108 ~ a2 » q8 » 93 » 83 »

9 93 » 92 n 108~ 86~

10 87 » 86 ~ 102 » 86 ~
Eiy 101 ~» 86 ~» 91~ 99 » 84 ~»

P [N

1) EAEGE: HAEARERHS], REFERER
1, AEHSRHKRER p-13.

2) - Official Methods of Analysis of the AOAG
p. 375 (1966).
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ok BRBHREOLFRIZu< bS5 74—BY 5HEMEEER

Dow-11 QF-1 Polyethylenp glycol adipate
Micro Tek GC-2000 R Micro Tek GC 2000R Aerograph M-680

a BHC 0.33 «a BHC 0.59 heptachlor 0.97
y BHC 0.42 y BHC 0.85 aldrin 1.00
heptachlor 0. 80 heptachlor 0.88 a BHC 1.17
aldrin 1.00 | aldrin .00 | yBHC 1.86
kelthene 1.01 heptachlor epoxide 1.92 dieldrin 4. 48
heptachlor epoxide 1.37 | kelthene 2.15 | endrin 5.03
dieldrin 1. 96 pp’ DDE 2.21 op’ DDT 5.79
pp’ DDE 2.07 op’ DDT 2.90 pp’ DDT 10. 87
endrin 2.23 dieldrin 3.15 # (hE=2) 12. 40
v (hE—2Z) 2.52 endrin 3.67

op’ DDT 2. 60 pp’ DDT 4,22

pp’ DDT 3.47

diazinon 0.05 malathion 0.43 diazinon 0.87
baycid 0.31 baycid 0. 59 disyston 1. 00
disyston 0.51 | diazinon 0.74 | Ve-13 1.27
Vc-13 0. 66 disyston 0.98 malathion 4.07
methyl parathion 0.71 | Vc-13 1.23 | sumithion 4.80
sumithion 0.89 sumithion 2.78 elsan 5.07
parathion 1. 00 methylparathion 2.96 methylparathion 5.27
malathion 1. 00 elsan 3. 47 parathion 5. 67
elsan 1.42 parathion 3.70

MABRDOATLEEEICDONT (B 6H)
e el Eke . KRB OSIF - RBE BEME IR B

On Artificial Dyestuffs in Imported Foods. V1.

Midori YamacaTa, Sadao Uctivama, Ryuji Amano, Tatsuo Konpo and Iwao KawasHiro

Results of testing artificial dyestuffs in food imported between Apr. 1966 and Mar. 1968 were described
in this paper.

The total number of inspected samples including foods and dyestuffs was 66, and 28 of them were rejected
because dyestuffs not authorized in Japan were detected from them.

Kinds and frequency of found dyestuffs (Fig.1) ; names of original countries exporting the goods (Fig. 2);
the list of rejected goods (Table 1); and the list of authorized and unauthorized dyes in Japan and other
countries (Table 2, 3) were shown.

(Received May 31, 1968)
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BIERY 1Bl EBF41EE4 B D434E3 B £ TD 2

EROBRARTTATECROREREREBRET 5.
AR BIZ66 TRIIES8 (57.6%), ANA[1X28 (42.4%)

Thote.

P EofsR, NEAEeRhiEe A YEERICBY
TEFTERTVEL0THY, BERLY bif0w
BRPREE, Trv—7, FESFLOBMAREER
PLECH B, BAERTRESD RV 0REERO
BEIREARIVELCOT, XEMNSZREGRET
BT EPSBNEDTH S EAESEHEAVE
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=

found freguency
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=HSSEE mp Odd
kem<p S5§5Fzi
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BoEFRBEIHELCOBIERERE LI 05 K Fig. 1. Kinds and frequency of found dyestuffs

N B h P NEF Ve A: authorized dyestuffs in Japan
Hbz. TRERERTCOBROBILL S BERORK B: unauthorized dyestuffs in Japan
Hb b B2, BRRESPHOBLER CREDE S F. R,, for examples, stands for red color for use

BEbh TR dd, BERLHRLE
SEO K EIXBIM0FICFEREIL & 725 72&7F 101

in food,

& (Ponceau R) 73, BBFMUEZRR SN £t Tdh Rum‘fﬂi_a‘.\

Y, BERERIBCEASRE~OEEOMESLEL Taiwan

Bbhz.

D JNHAY, RELH BEET: HERH,
84, 76(1966).
2) FBIER, MAMARK: REEEO(LE.

ik

#HIEA B p. 236(196742125)

Table 1. The list of rejected foods

HE

England
2%

109

France

13%

Fig. 2. The inspected samples according to
original countries

Samples

Places produced

Identified dyestuffs

Drained cherry
Orange red
Jam

Caviar

Caviar

Jelly Crystals

Fruits peel

Melon shred
(red)
(green)

France
China
England

Denmark

Germany
England
China
China

Food Red No. 3, Subsidiary dye of F. R. No. 3

Orange II (C. I. 15510)

F. R. No. 102, Ponceau R (C. I. 16150)

F. R. No. 2, F. Y. No. 4, No. 5, F. B. No. 2, Subsidiary
dye of F. B. No. 2

F. R. No. 2, F. Y. No. 4, Unknown Black dye

F. R. No. 2, F. Y. No. 4, No. 5, Azo Rubin (C. I. 14720)
F. Y. No. 4, Unknown Blue dye

F. R. No. 102, F. Y. No. 4, Azo Rubine
F. Y. No. 4, Unknown Blue dye




134

wm e H R

B8

==
=]

% 86 B (1968)

Table 2. The list of authorized dyes in Japan in comparison with those in other countries

[—

L name of country

name of dye e

Demark

E. E. C.

England U.

|72
>

Food Red No. 2 Amaranth
F. R. No. 3 Erythrosine BS

F. R. No. 102 New Coccine

F. R. No. 103 Eosine

F. R. No. 104 Phloxine

F. R. No. 105 Rose Bengale

F. R. No. 106 Acid red

F. Yellow No. 4 Tartrazine

F. Y. No. 5 Sunset Yellow FCF
F. Blue No. 1 Brilliant Blue FCF
F. B. No. 2 Indigo Carmine

F. Violet No. 1 Violet 6 B

F. Green No. 2 Light Green SF
F. G. No. 3 Fast green FCF

XXXOXOO0OXXXX0O0O0

XXXOXOO0OXXXX0OO0O0

XXXOXOOXXXX0OO0O0

OO0OO0OO0OO0O0ODOXXXXXOO

Table 3. The list of unauthorized dyes in Japan in comparison with those in other countries

W of country
name of d\y\e\

Denmark

E. E. C.

England

U. S. A,

Scarlet GN
Carmoisine
Fast Red E
Ponceau 6R
Ponceau R
Red 2G

Red 6 B

Red 10 B

Red FB

Orange RN
Orange GGN
Oil yellow GG
Orange G

Acid Yellow
Yellow 2G
Yellow 27175 N
Chrysoin. 8
Yellow RY

Oil Yellow XP
Quinoline Yellow
Green S

Blue VRS
Patent Blue
Indanthrene Blue RS

OXOO0OOO0OO0OO0OO0OO0OO0OOXOOXO0O0OODOLOOOO

OO0OXOOXXOXXOXXXXXXXXXOX0OO0

XX XOXOXXXOXO0OO0OXX0O0O0OO0O00O0OX0OO0OKX

XXX XOXXXXAXXXXXXXXXXXXXXX
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Dye Standards of the National Institute of Hygienic Sciences, “‘Acid Red
Standard” and ““Brilliant Blue FCF Standard”

Tetsuo INoug, Mieko KaMikura and Nobue MURAKAMI

Dye Standards of the National Institute of Hygienic Sciences, “Acid Red Standard (C. I. 45430)” and
“Brilliant Blue FCF Standard (C. 1. 42090)” were prepared.

Purities of these Dye Standards were determined by titanium trichloride method. The contents of pure
dyes in the Acid Red Standard and the Brilliant Blue FCF Standard averaged 97.5 per cent and 96.5 per

cent, respectively.

Ultraviolet-visible absorption and infrared spectra of the Dye Standards were shown in Figs. 1-4.
(Received May 31, 1968)

B, EERBIMLESAaRL LTAVbRS
7vy Fry K, 79072 I —FCF O
BRELIERICACORIBHERLLT, 7Yy PV
v FE#ARIOTY V7 v b7 v— FCF E#EHE S
RFELZOT, FhdORBREERET S

EEBREE

HsEa¥ederEst EPU-2A B, B srERARREH
EPS-2 #, ®HARMDMFRAGIeEF DS 301 #l,
Beckman pH Meter (Model 76),

7oy By FEESR (C 1. 45430D)

PEIR ¢ BED o AR,

TERRAR | AR AEEY FHRERROEL~
B)E CORRICEST 5. BARIERE 566 mu (0.0
2 N BEBg7 v &=V AYEIR).

WA 27 kv Fig. 1,

RATIRA 7 by Fig. 2 (KBr ).

HERR: 1) R BB (0.1%kER).

2} KRB 0. 00%.

8) etk (1 %k¥E#) pH 7.7,

4) HFrrI UL 0.00%.

B BETNIUA 0.00%.

8 r¥#E 0.1 ppm (As,05 & 1.T)
7 E€R 15 ppm (Pb & . T)

8) fhofaFE  0.25%7k¥E¥E 0.05 ml 5T

V7 INTAI—)V BEBA YT IN TR S
R Bk (5+13+20+2+5) B n-T
FATNI—= KTV I— Ve | %BT VE=TIE

W(6+2+3) tkvaErw< IS5 74 —%1T
BHELETVY Fvy FEAAORRy FEFEDA .
ERINE:3.10% (1 g, 135°, 6

S8 :97.5%(3 g, Wi@§,7yv s —#%— 15 mm Hg,
UM B =iE T & VB,

o

Absorbance

2% 300 400 500 600
X (my)
Fig. 1. Absorption Spectra of Acid Red Stan-
dard
Curve 1: 0.02 N AcONH,
2: 0.1 NHCI
3: 0.1 N NaOH, conc. 3 mg/L
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Fig. 2. Infrared Spectrum of Acid Red Standard
(KBr Tablet)

JyYyy 7y b7 I— FCF i (C. 1. 42090V)

ek SRR 2F T SRARAS.

REER : £RFIMAEE PHRZAROEHL~
BIETORBICHEAT 5. BRI EE30 my (0.02
NERT v &=V LK),

R A~ b Fig. 3,

AR A <22 b Fig 4 (KBr {).

FEEsE: 1) WK OER (O 05%K¥EH) .

2 KREw 0. 00%.

8 #HEFPIT A 0.00%.

4) BEEFRY YA 0.00%.

(5} sk 0.2 ppm (As,Og & LT).

6 ESRE 10 ppm (Pb ¥ LT).

7 7wk BH L.

8 ok 0. 25% 7k ¥k 0.05 ml jz 2w

TERRMIAESED CRETIHETTI I 7T Vb
F— FCF DISfAD ARy b 2DV

iR 1.15% (1 g, 135°, 6MFRE).

2;:96.5% ( 4.88, H@gFvy—&— 15mm
He, 24 AR =3 7 VER).

iR, FROAFEEESMNECOWTRERLEL
EHRAHERBERNTB R b CICRKRERRMH
BEHFEEZREROSHHEVEE v, ZZRERERT
5.

Absorbance
f=]
=l

500 500 700
4 (my)
Fig. 3. Absorption Spectra of Brilliant Blue FCF
Standard
Curve 1: 0.02 N AcONH,

2: 0.1 NHC
3: 0.1 N NaOH, conc. 5 mg/L

N
T l
i \ A NM
L~ WA 17
\ 17 AT T AT
U L
v L
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Fig. 4. Infrared Spectrum of Brilliant Blue FCF
Standard (KBr Tablet)

X B
1) “Colour Index”, 2nd Ed., Vol. 3 (1956),

Society of Dyers and Colourists, American
Association of Textile Chemists and Colorists.

2) BREHERMHBES, 2 IR p. 201, 223(1966),

EEERRITIESRS (BREER) )V —e vy BCABER,
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Dye Standards of National Institute of Hygienic Sciences, *“Lithol Rubine BCA
Standard”, ““Lake Red C Standard” and *‘Lake Red CBA Standard”

Tetsuo InoUE, Mieko Kamikura and Nobue MURAKAMI

Dye Standards of the National Institute of Hygienic Sciences, “Lithol Rubine BCA Standard (C. I.
15850 Calcium Salt)”’, “Lake Red C Standard (C. I. 15585)” and “Lake Red CBA Standard (C. I. 15585
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Barium Salt)” were prepared.

Purities of these Dye Standards were determined by titanium trichloride method. The contents of pure
dyes in the Lithol Rubine BCA Standard, the Lake Red C Standard.and the Lake Red CBA Standard averag-
ed 93.5 per cent, 96.5 per cent and 96.5 per cent, respectively.

Ultraviolet-visible absorption and infrared spectra of the Dye Standards were shown in Figs. 1-6.
(Received May 31, 1968)
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salt) )

K e,

BERREE L () RFOBMERTE —ABK (4%
BB RIBEOEKT Y/ —VEMZ3) AFEEE
+5.

2) EBOBRMBAKTHERRGERL, Z0OH2
~ 3k Smiicmz s &, RAEET 5.
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Fig. 1. Absorption Spectrum of Lithol Rubine
BCA Standard (10 mg/L 4% HCIl- C,;H,OH
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Fig. 2. Infrared Spectrum of Lithol Rubine BCA

Standard (KBr Tablet)

650cm™—1

v—F Ly FQERER (C I 15585%)
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@) FROBRBBRIRELEEL, ZoK2~
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AR A~ > + v Fig. 4 (KBr k).
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WEEHE).

(2 b+ rY T A 0.19%.

3) #EET VU A 0.00%.

4) ek 0..1 ppm (As,O; & LT).
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~ ST 4 BT L E, L—F Ly FQLULD HERER: ) R BEH (EnEgasTy /-

ARy bERBDEL. W),
M v—%rvy FC7 Iy “Methods of Analysis 2) FIEFPYU DA 0.07%.

A.O. A.C” (I0thEd)® cHET 2 Hkic L 5L X 8) BB LY UL 0. 00%.

B Lz, 4) s 0.1% (As;Og & LT).
8 ~<xF 7 bF—n “Methods of Analysis A. O. (- 12 ppm (Pb 2 LT).

A. C.”’ (10th Ed.)® iz i+ 5 Fikic & 5 & £0.02%, 8 fhhofak ARBOMIMEBEFTY/ — VHEKE
BIREE :8.43% (1 g, 135°, 6REMH). 0.05mljzowTAZ/—jbedk (1+1) % ickb
& :96.5%0.2g, HETYr—4# —,15mmHg, BfruvwbSI374—%4ThoLE, V—FLy F

4R B =T ¥ L), CBA LISk D 2K v b 2.
(1 v—%Ly FQ7 Iy “Methods of Analysis

A.O.A.C” (10th Ed)® et shkicksL &
BH L.

EIEHME 1.04% (1 g, 135°, 6RHE).

&8 :96.5% (0.2 8, i 57 v r—4 —, 15 mmHg,
UG =BT ¥ V5.

Absorbance

220 300 300 500 500
A (mp)

Absorbance
<
)

Fig. 3. Absorption Spectrum of Lake Red C

Standard
(10 mg/L 4%, HC1: C,H,OH (1: 1))

! I R
I A 1.7
S AV AN Y
| [T VLA AL |
1] [l VA !
\ I [ s L L L
w/ 220 300 400 500 600
] A (my)
4000 3000 2200 1700 1300 1050 850 650cm~! Fig. 5, Absorption Spectrum of Lake Red CBA

Fig. 4. Infrared Spectrum of Lake Red C Standard (10 mg/L 4% HCl - C,H;OH(1: 1))

Standard (KBr Tablet)

L—% Ly I CBA E#5 (C. 1. 155852 Barium
salt) A ¢ i 1’-/ 5 i
REIR © & 5 ARepR. Ny WA T
WEREER (1) RBOMMAT 5/ — LEREER i s
BEETS. 4000 3000 2200 1700 1300 1050 850  650cm=!
@ FEOWHBMARIFREEZEL, T0B2~ Fig. 6. Infrared Spectrum of Lake Red CBA
3WEASml Zinrsl, poRGEILBREETS. Standard (KBr Tablet)
8 ARFOBMERT S ) — VEFIROBRRIRE R
487 mp T3 3. i, LEeFEELMEII OVTREGAE S 2V

TN A~ v Fig. 5, MEREHOZHHE Vv, T EHEERT

FAkL A ~2» v Fig. 6 (KBr #). 5.
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) E£ESENS, BERGSCERTocesT
55— NMEREED BHEN, BR4IE 8 A3LH,
EH 5 #1095,

3) “Methods of Analysis A. O. A. C.”” 10th Ed.
(1965), 35. 055, 35. 060 (C), Association of
Official Agricultural Chemists, Washington, D.
C.

4) ‘EEMHAEE, %2 (1966).

2) “Colour Index”, 2nd Ed., Vol. 3 (1956), 5) p. 583~593

Society of Dyers and Colourists, American

BARFSRE  HERRBER,
(1965), &R IR,

Association of Textile Chemists and Colorists.

{LHERAERDOHEICDNT
{bkE 45 203 2 (Quinoline Yellow WS)

B ot I T R E A S

Studies on Consmetics, Yellow No. 203 for Cosmetic Usage |

Etsuko IsoHaTa and Minoru NaNjor

It is known that quinoline yellow WS commercially distributed under the name of “YELLOW No.
203> shows different Rf values in paper chromatography. In order to confirm it, paper chromatography was
carried out for different brands of this pigment in the market and for additional samples synthesized. under

various conditions. At the same time, visible, ultraviolet and infrared absorption spectra were measured.

Furthermore, inorganic substances in these samples were analyzed qualitatively and quantitatively.

It was clearly demonstrated that there was a definite correlation among the Rf value, sulfur content and

absorption spectrum. The Rf values of synthesized samples varied under the condition of the synthesis.
(Received May 31, 1968)

LR ARG 2085, %/ ) vz w— WS adkek
Zksl, 2—@—F/ YN)—1 e 3—A L FTFY
DAV VBOTF NIV ABELEEDLRA T .
FEFLE L o TEERA L LTHESh T 565
ZOWTHRREITR - TR, R—r"—Ju<hi3
74 —o RE ERPRIz XY Bo EERTZ 05
5. LoTIZOEERBHETZAHT, Br oMk
BLUOEEDPEHIZB - TEBREAR L b DIZD
TS R=r v b 5T 0 —, BHEE, B,
FIMRIRZ 7 b v, EEEATCSEROEN B
IUER, TOMBBOCERITRCEORE LK
Bz X 3B eRRZ. EBEBRNBTICRIEDS AR

Bah, BRRZSROFEOKRLLEL T 20HE

ECRTR RERIZOVWT—HOBREEZRET 5.
EEEFER X OERER

1) R—p—=HA2 bS5 T 4 —LEEHESROB
*BRREEEER

I3

HEREOH L U 2O b DIcoVT, R—r—Z 1
< 77—, RILBTOEE, HBOERELITE
WEOMHEBRIZ SV THRFLE. (Table 1)

Table | DR ~A—SA—Y v 7574 —ORfE
LIRILBSOHEBRELYTW2IE, R fHodwv
b O DRILBDR P ERRL, #ic RFIECEY
L ODRKIBFIEERERLTV 5.

2) EMBOTEHE

Table | jz X 5 L ARGER BT PRY OROEEY
DEERBO OIS, & OEEYO ek XHE B
RV FRShIERDL LUTEETFI VA,
BT P YU LRRELEORMAIL B LI L T
%, REARBR—N—Tuw b+ FFT7 0 —D Rf
B <, RILBD OO CBRE» BIEE O T hOE
BHdiEsoht, REJALREA L LK%
DR 3 5o R ERT Y Y AOFEERED B
i, ERBEM»LEMT Y T A LHBRT Y
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Table 1. Paper Chromatography and Inorganic Substance Contents of 12 Different Brands of Quinoline

Yellow WS
R—R—-u=tbs374—0 RIE Fi3 ;] &

n-ButeEtha«N/2 NHOH ** n-But«EthaNj2 HAC** RILTE S W B (SO
A 0.53 0.50, 0.44 17.97% 12. 5196 (69. 6096) ***
B 0. 48 0.515, 0,45 20, 81 13. 22(46. 99)
e 0.205, 0.06 0.13, 0.09, 0.025 33. 82 23. 08(68. 23)
D 0.46, 0.4, 0.1 0.41, 0.37, 0.08, 0.2 58, 50 13,70(23. 41)
E 0.15, 0.05 0.09, 0.02 49,61 24.79(49. 96)
F 0.10, 0.04 0.14, 0.02 58, 50 32. 78(56. 03)
G 0.48, 0.39, 0.08 0.32, 0,28 57. 55 27. 63(48. 00)
H 0.54, 0.47, 0.13 0,12 52,29 26. 56 (50. 79)
1 0.09, 0,03 0.14, 0.02 49.61 12. 83(25. 86)
J 0.11, 0.03 0.12, 0.09, 0.01 52.80 12. 44(23. 56)
K 0.51, 0.48, 0.02, 0. 14 0.49, 0.43 23. 56 12. 97(55. 04)

PRI BORBDE6 1 2 3

Rk HBOEO () RRKRIEBRISCHT 2%
U ADFESERS .

3) MR, TRBBRZARST LI

Table 1 ORI T AEERILA <27 P A%
PELEL, =R ST 4BV TO
Rf fEDE D D, EV b OFRREHE 400~440 my iz
WRIBINAR S 5B REEOFAEDRK K it 410~415
mp B RERESH Y, 430~435 mp o) I B B
3. RFEOE S 0 420~425 mu (T RKIL A
3. ¥zhboMREICEFENTY BHtEET MY
D AFBRCSDIZOVT, FHRBBRIASRY e
AE LI L ZABREMOMEORILEZRIIFDLN
o, SbRR=—1X—Iu= bS5 7 40— BT
3 RAEOBE VLD, BrbD, BYLokEnbo
DEELTVEHDIZ2nT, FHEN0.INT7 v €
=77k, 0.INEBOARKIC RS ERNE, FTH
BRI R 7 bR LckER:, Table2 ok
Q0. INHERAIKIC BV CIMTh bRIC & 5 Ak IX %
KT, 0.INF7 vE=7 KOBAE REDC B VR
PO BRI %R Lz (Table 2)

Table 2, Ultraviolet .and Visible Absorption
Spectra of Various Brands of Quinoline Yellow

WS

RE DA — 2y (%;&Niﬁ@ 0.IN7vE=75%
webd574— GE]
o RE & RAM ™| R A | TR

my| my

225, 290(420.438
223,277, 287387

225, 2901418, 438

myu| mu
0.27,0.22,0, 08 226,282 418
0.54,0. 48 7y u| 2
0.52,0.46,0.27,0, 23| », #| »

FeHRAEA Y T INT A a— L LR TCOE
ERT, 2OBOBORSVTR=N—Ju= 75
T4—%fFhotc, EBET INT A a—VE R BN
L, 0.IN7 »E=77K, 0. INEBBIEICARSET
A, ATEWRIR ALY b Blo e, (Table 3)

Table 3. Paper Chromatography, Ultraviolet
and Visible Absorption Spectra of Isoamylal-
cohol and Hydrochloric Acid Extracts of
Various Brands of Quinoline Yellow WS

" TEINVT
Rt R —vig Rf 0 48 HEEE o Rf &
0.27,0.22,0.08 0. 24,0, 20, 0. 09
0.54,0.48 0.52, 0.43 | 0.21,0.17,0.05
0. 52,0. 46,0. 27,0. 23| 0.54, 0.47 | 0.27,0.23,0.09
CINER | 0 iN7 e =7k
el REE oE:!
ﬁ%%ﬁi% 84 W OTEE
my muy my my
0.27,0.22,0.08 225.291| 414 224, 2901417, 439

0.54,0.48 224.289| 413223, 278, 289 387
0. 52,0. 46,0. 27, 0. 23225, 290 416 224.289417,439

Table 3 |ZsRF X o7 IATAI—LGIEL—3
— w574 -0 RFIERELRY, HBED
RF B rote. BINARZ M ick 2 L HEE Y
/T, X—=r—ru< bS5 70—0 Rf fEiRiE
BRIZFIT & 5 RBARIRERTH, 0.1 N7 vrE=
TREZBCTIZ B EOBRE 2 Uitk 2
RoelBRBIETR L.

e Bf EFEVLOLBECLOOBASh TV
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BER R HoEVERBO b0 LRICRIRER L

MEOERCIVE L RIEOFT VLD, EHD
EZLDOARY FOTERBENIFLIv T T T
ARk TOHESY, ZOBORBODEEEKE L -
TR=R—ru< b 75 74—, I8, THBRIX
A7 M AERBELE. BERRTSTIFLT I
n—-XEERAL, THRETBRS B B, Y
— 7 IATNa—VEER L. (Table 4)

Table 4 Paper Chromatography Rf Values,
Ultraviolet and Visible Absorption Spectra of
Column Chromatography Eluates

R—pR—y v bS5 74—0 RIfE
® B | 0.50 0.43 0.24 0.17 0.08
a (0.18) (0.12) 0.09
b 0.26 (0.15)
c 0.25 '
d 0.37
€ 0.48 0.39
0. IN BRI 0.IN7 vE=7X
B4R WRE B H4AH R
245, 290mul4 14myu(994, 978,290 my]  388mp
c 290 |418 290  |419. 437
294,990  |414 293,990  |417,487

a,b,c,d, e LHBDIT T AENOEEHR T B
SERLELDEEY 2,b kL. LEVBSTE
BSETRAICH? KT e L5, a, dEXIF<E
SN, FHBRIA 7 PV ORECIITAETH -
7z. Table 4 % Table 2, 3 L 3 DEERE Bz,

4) FIMRBRARS ML

HRHOHCR——2u< 574 —0 RF &
DECERA L, BORE ] con T, FRARIZR
T INVERRLEEERFig 1 02 Th - .
EE AR, IR—27 MEFEH L.

Fig. l ¢k 5 L 38 J iz 1195 cm™t, 1040 cm—1z
BWRINAS Y, Tablel nfEmorREIcRT L
REBAIL BT, B ) it B0 BBORBRR
BPEERTVBZ Elbhoie. bR EH T i,
3450 cm~! fEEORINN HBHF S h 3 EBYICIISE
DRERKPEEN TV B,

5 BELEBDER—I—=ZATITST 4 —0

B

100

80r

60,

40

uotsstsuer Jusotad

20

T000 600 cm
Fig. 1. Infraed Spectra of Sample A and J in KBr
Tablet.

0| S S S SV U S N A S
4000 2000 1500 .

AVTHT =Y vlom-p-) 7R b7 ATER
(GA) THR#%H 7 F— VB LHESSETOLA L 7
FARLIED D, FTADUBRELLLD2TDA
W7 F VEDASTHELE 7 - VBRLIBESETR
bOL, BRFIANDUETE—NBLBEBAN T+
LT o2 b ORILRERARE 2045 (X /)~
Tr—8S, 2—(2—F/ UV A,1.3f v HE VA V)E
ANTx A RIS DO RBT 5 L BREDESDS
BR=s— P m < b J 77 4 —0 Rf EiREEE R
L, BB EIANT + VbO&ERT T L
v REEREL 3 A ER L.

Table 5. Paper Chromatography Rf Values of
Sulfonation Products of Quinoline Yellow SS

ey 5
*¥/Vvxr—SS§

*¥/)YVvxEr—S8§
O SRR 5 5y

” 304

R—R—mw T 574
— o Rf B

0. 84
0.54, 0.45, 0.10, 0.06
0.11, 0.06, 0.02

6 AFEiEc ke

Table | TGz X - TEEYSROERITKE
, ERMOEEOEIZBWTIRESE Sh 5 EBYH
—ETR. koTIhbeERETBEDIAF VA
BRRR I X ST &R T, EEERES ORB)
ROWTR——2uv "5 74— Rf [EOBE)
kBB LEENEfT .

e C.E.R (35 4>) —HE—A. E. R
(7 =%y) — SO, #1—A. E. R—OH #I = gk
DORELL LT, FEOFRARIRA R P ABEDOE
LR E YT, EoN K B> TeBOREIA, B
T, EonTfiol. BOBODOAERLS5ELY
7k 500 ml e R & i, BRI © pH iIRE A G,
pPH=54, 2B Jix pH=90 Lt XXAVOLEXND -
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. BOBOOBEKREA A+ vl 1. E.R)50¢g
KXo ThSErmn<brI37 4 —%fTlrotc. SV
=102 L, S0ml Z Lz PH ol TR o7, AR
B d CE R-HBBIW A E. RSO, Bliz T
BIEFICERITTAES A E. R-OH ZULE %17
ook, wEo pH & Ty, L E R pEE
BEEA L 1. ZThiRBoaREIRBEkI L
TedIB T 5B Hd», Kk LE R camimks
ENce DL LOPbR bRV AYFIO HRYIZ
Bebhhofk., LHAL LER g -TRELE
b D OERYIE S %L TIC - .

% ®
BEETOERBRECTEF/ Vo w — WS ¢ S

- —=R—yuw IS5 74 —0 Rf EOZR LRI,

FHRE, RO ARZ bVOHEBGRIXEHG MR
HBHILHRTES. ki Rf ErEgyesiL 0Bk
bl e EHERRRED bR, ZhiZE#RHO
BEC>VTOFELREVIS5RBbhi. &bk
SRLIERLR—N—Iuv= s FFT71—0 Rf
LOBMRIIEICHE LT L, ARFHBOERI XS
TEFBANT + VEOHBIBIUANT + VEORK
kb RfENBEIT 2EMcd 5 L 2aA- .
BRI ARBREITL D KhlesTWA WS LEHIEE
Wi l2 & % LieR— TR TERRSHEROS £
RS~ L g,

vy v ~HKIDEEZDOBERBREICONT

R =X PR OB - /1K

R

Test Methods of Damage to Hair Treated with Shampoo

Minoru Nanjo, Shizuo Kano, Noriko KopayasHr

The tensile strengths of hairs which were soaked in various type of shampoo solution during a limited

time and treated with standard cold permanent wave solution, were measured.

The rates of tensile strength on the hairs were related to the kinds of the shampoo. By this experiment,

it was possible to be evaluated the quality of the shampoo for the damage of hair.
(Received May 20, 1968)

EAE EOBENHEE], Thbh, a— FA—w,
AT EAL, ~T TV —Fh ik 3BEOREBEEIC
DT, FEUERISR OBEOBRME 2REE L
T, FOEEEEHENTIERFSETRRBIRST
X710,

BEROY Y v 7—Eb ZOFERBEE»6RT, B
Bzt 2HEPRECLOLEDhS. LLlyy
vr-Hlick BB EE ST, FREEORT
BERIIC, PRV EONECLIFERSZLOLE
dohTRY, LIETLIEREE SR, ZOoRERE
BT A3RBESHELNICEY. LERST, Z0OVy
VIR OBROEECHT IRE R HENET 5 R
Bl ST — RO EERE T o7 .

* BRenRER

O AARLERTEESS

BEEEE Y v V7 —UBEBEIT BT T, EOR
BOBEOBREMESETHBELTL, ThigXoZERR
BOONWT, ELELEY v 7 —FHEOECD, &
TV EOBADOREEZRCTIELEVHLS
ThHY. hEL, ZTovy S —NBELEEE &
Blza— i RoS— <k CUE LS, BRIk
FBA~THA, ~T TV —Fi ¥ OMOBEYES]
La—n RA—< A LSS LR, 2—VF
AN— v MBI OBROMBEEM, Thhbb, TIT
FY e P BBRI ko TR e L E X DR BN
BBEEREERS N, FEOV Y 7 —Rlicd 2B
PERECERS. ZOBRSKERALT, BEEELY
UM LZOL, &5 IINCTE L T g
2= F A=< CUEL, 2OBEOF|ERSER
EBHEBLT, Vv —HFlick 5B EECET R
BEkIlrol.
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ERREB L UHE

1. EBRCERALLEHEE

T FR— g EOBRAUNE TR -T2 L Ol
VI2F DA TEE S, B Lo T
LOERBEEL L.

2. Yy vT—E&

TRDY ¥ 7 —H8f L, zoXEFELEbNhS
FNEARLE LRV T 3 VBT F Y U A (ABS Na),
FUVAKERF MYV ALSNa), BRELV VAT,
BLURBHERCEERER LB LOEELZLNT
B RERYER (RERR X CRBTHTEARD, 1L¥er 7
VIREKOWT, RROLOIKEERBERE, B
K, EEDSD %AEKRE .

3. EEI— FNR—T—F

REFROF ATV a— B LT E=TKTHRY
LebnT, a—n F—<EHHE > THRERT S
L&, FAIYV a—nEg 2.0%, FTAHY)E2.0m,
PH9.40 ¢, Zh2®E 1AL LTHV . Fo2XizR
KBV VU A5 gEAKISOm j2fEn L b0
7z.

4. EEBFE

HEEEE 40° TODMY ¥ v —RICRL, oF
K TODRALET 2. T0EEY, SbIcEHE=
— )b E— =T 30° TR 1 AILE 2TV,
Pk T 5 HFEKEEL. $F25IT 30° TI0LHME LT
P BHK G0 MIALLE L CRES 5. ZonEEE
DVWTHIEY iz Lic s » TREOBIERETR S 21E
Lz, :

ERRER L B5

EEe Y v T IRNLETZ 3T 5 Yo & & OREETR
SO, FULISGRT IS ) HL PRGN
BOLNT, FREOETELISL, TORERLET
TRV Yy P —Flick 3 ERBOBRIBEZ MBI LRT
Ehv., LIARZOVY SN EEEE, &
iz, POFRER— F A CRET B L, K2
Rt X5 R BEOBE RS cE LB LR DR,
£ v -H, BRI L L BEEZOBEEOE
VWEHRIT 2 LRTEE. Thbb, BEoEEK
BERLDLDEEZLNTHWBRELRHTL, Zh
KBy e V=R TIE, FY )RS Y

F1R vy AR L 5BROBETL

% B ﬁﬁ? mOW omos N ﬁ%? oM oW &
(kg/mm?) {5 = (%) P (kg/mm?) {5 T 5 (%)
1 i3 6.10 25. 75 —0.66[H K & v > 7 — A (HIR) 8.75 2. 50 —5.48
ABSNa 6. 65 25. 21 —92.74 ” B( ») 7. 40 23.63  —8.83
LS Na (%) 7.10 925,25  —2,58 ” a( » ) 6. 85 %. 82 —4,94
LS Na (99%) 7. 50 24.82)  —4.94 ” D( » ) 7. 80 24.47 —5.60
HVEr (RF) 10. 10 25.53  —1.50 ” E( 7~ ) 7.10 25.20, . —2.78
{bpEE & v 10. 30 24.62) —5.01 ” F(~») 7. 05 %. 46 —5.63
&2 A (HR) 8. 35 24.66] —4.86] ” G(») 7. 95 24. 66 —4.86
FERERER 9.80 24, 11 —6, 98! " H(ER) 9. 90 25. 08 —3.2

EoFE Vel -MBLEOLa— L FA— g LB EoRELL
WO omox WOoH OB
- = B &

(kg/mm?) | {& TR (%) (kg/mm?) | & T (%)
w y;3 2. 43 — 5,75 W ¥ 7 —AGRR) 21.29 —18.13
ABSNa 23, 57 — 9,07 ” B( » ) 20.71 —20: 10
LS Na (R%) 23, 52 — 9.26 ” a( » ) 20. 00 —22. 84
LS Na (99%) 23.41 — 9.68 ” D( » ) 17.61 —32. 08
B VB (BE) 24, 26 — 6.40 ” E( » ) 19. 19 —25, 96
{e¥em 7 v 19.63 —24,97 7 F(7») 19.95 —23.03
REBER (ER) 19. 98 —922,92 ” G( ») 21. 14 —18.44
” (BR) 18.96 —26. 85 ” H (AER) 23. 46 — 9.49
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VAREREDLDEHLAEERED LNV,
= FA—< B BRI RB 25 L, Zh
LOERIHT S EEREOEVHALPICH B T &
fe. &, HROY % V7 —Fodic b Z i e
SLOBRLNDT L, EERERELOERNLY ¥
vI-HoEZoBEFE T VT, LiFLITHEL
ENIEELLAET L0 LEDbh S,

= R =3 hHiz e - T, bod bk
BHMBERTHY, Ve v —HEAEINLERIC
BRTHEAEATVAL0T, Yo 7/ —Hlick 3%
A LoBREET, ThbkkARENEEEY
FHRLTwBb0LEZBNS. LR -TLiEOL
SRRBFECL-T, Vv o7 —Hlick 2EBEH
FoBRZOGEEBI OV T HBHERIT 22 LR TE

5b0LEZLS.
X Bk
D WNER, HRE, FEEE  FERE, 81,
54(1963).

2) B, MBI MARW, 82, 99(1964).

3) BME, FEPMENE : A7 EtE, 83, 79(1965).

4) . FERE, MRRET : EHERER, 84,
85(1966) ,

5) FEMRSE, MEIEE, HRET o AR, 85,
156 (1967).

6) WME, FEELE, SHRRT  HLRB, 85,
92(1967).
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On the Betterment of the Quality of the Water in the Inner Moat of the Imperial Palace

Toshikatsu OBaTa, Sachiko Matsur and Mamoru TANAKA

After airration to purify the water in the Inner Moat of the Imperial palace, the quantity of decomposed

organic matter decreased and the transparency or the quantity of dissolved oxygen increased.

Remarkable propagation of Waterfleas subsequently occurred and this phenomenon might be led to

increase fish populations in the Moat, but no significant effects might be given for the quality of the water.
(Received May 30, 1968)

1. #E

BHET & Fiz “BRIENBEOKRIZOWT &
BLBERDE ZE CRBADKMEZHELZ L8R5 T
FEEARERE LCERT 32 LITRERARBI S
5 O T OROEIEWIRA I A B OMEI L B E
OWEL, BECTHRMEREI X 5{L2RD 0lkE
bR X 3 E B O BRESE ORI e Bk
BIRVTH S § LHEY Lk,

T CEEER T OKOBRLAILBRIC X BEKE
WAL THERICERT 2 BREWE OREICOWTH
BRBR Lo THET 5.

2. #EBHE

W ICER 300 cm, #RX 75 cm O S —
VERKL, BEROBERLZK 20cm Xz AR,
20 LizFEBEOBKER 50 cm BER AN, — 21

* EETEER &

FOEEHELTHE (No. 1) L U, fisERATEK
KEHFOT7L—Ya v r—VERWTEE 2B A
(No.2) Lie. B&E=7—& 20~30 Ljmin, £KkE
# 5 mé, .
IhEETLTEHOBRE LROKES S 57028
+0. 2° DIEEAWE P I/ PEFR » b (ER2 cm) %
AR LUCHRBREREH 3 cm, Bk 4916 cm 2
Tz Ah, —oRZOEER}E No. 3) 2L, Mikic
BEMNo. 4) LTHBREST o 72 B& 7 —&! L/min,
27KER5 L.
IRLDOENDERITBT S, BERI SRS
DLPYOBHELFT IR, "F=2bh—Rr 7ok
L BERE RBASRICHEE L e oiERAREL
BRI THBRTEAE R ET L ELE D
T, SLIBERYBVTEAO A THRSZ L TR
ﬁaﬁ&ﬁﬁo 7z,
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KB —REK (UINEA) REFECELT—  No. | : BER+HEA - AGHICHE GIE)
EHFESL 7 B BERRKEEBRL>EDHE ROV v 9% r s REHRIZTER
e v 3: # + 2840.2°CIcBE (HER)

RIRC), KR(C), pH i, R HE(mg/L), B w4 7 + 28+0.2°Ciz TR
< vV ) EEE(meg/L), HFER(me/L), 7w 7 6 Bk « REPIEBE (HR)
=7 HERE (megll), MIEMAFLIR(%)TH5. n 7 7 s REHITTER

3. HEBREK # 8 « «2840.2°CicEE (i)

R Lzik BERIFBEZOLOTHY, v 9 7« 2840.2°Cit CIRR
REMRKIC OV TRTET B L

4. FHEBEE
® B OB B | .1 No. 3
B Ewom| 1 23 138 2 i
5 @& A l 10, 5~12. 8(11. 75) 12.0~17, 0(13.71)

5 & — 0.5~ 2.0{ 0.25) — 1.0~2.0( 1.38
x B ) 4.9 5.9 28. 2.
pH f& 7.9 8.0 8.5 8.2
KEREWE 255. 950, 277. 265,
;g"’ ‘/’;’@*’é 17.2 17.7 21.4 23,6
AR 5.7 5.7 5.7 5.7
A B 20.7 92.7 n 27.3
z7 %:71% 8.0 8.0 5.0 0.1
MEMTE & % 65. 4 56.2 59.6 43.9
® OB OE B No. 2 | No. 4
¥ Ewom 18 23 3 43 5@ | 1w 2@
95~12.5  8.5~i3.0 9.0~I4.0
5 g & B (10.96) (10, 55) (10.75)
& & —1.5~40 —2.5~2.0 —2.0~L5
(0.75) (0.33)  (—0.25)
& B 4.9 5.9 3.7 3.3 9.4 28, 98
pH f& 8.4 8.3 8.4 8.4 8.3 85 8.4
KEREWE 279, 262. 260, 953, 958, 258,  300.
Rk L) 2.2 2.3 19.5 19.2 19.2 25
R . i ) 9. . 9 2.1
BoE oW R E 5.7 5.7 5.7 5.7 4.7 5.7 5.7
® % R 20.0 20,4 20,0 19. 6 21.8 2.5 294
2% *é 8.0 8.0 8.0 8.0 8.0 50 0.1
B T E A R 54.0 59.6 64.5 68.0 68.0 82.7 848
® oBm OB OB No. 6 No. 8
 BEyom BB B AT 138 2 3 1 2
o g% & 8.0~13.0(10.08) _ 0.0~14.0(i1.5)
B & —9. 5~4.0(0.33) —2.0~2.0(—0.07)
* o 5.9 2.5 4.0 [ 28, 28,
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pH f& 8.6 8.3 8.3 8.4 8.4
KEBEBYE 294. 295. 997. 230. 232,
W BBy Y
5 A 16.2 16.3 15.8 14.1 14.0
R 5.7 4.7 4.7 5.7 4.6
® O % & 19.9 19.3 19.3 20.4 20.6
7 v e =7 #
= % 0.1 0.1 0.1 0.1 0.08
MEMTE 4% 59.6 68.4 63.0 77.4 76.5
- No. 7 No. 9
OB oyom 15 25 3 138 2
v B B 5.5~13.0(10.3)
OB e g 1. 0~1.5(0. 50)
& B 2.8 3.5 9.4 28. 28.
pH & 8.4 8.4 8.2 8.4 8.4
REBREYR 994. 995, 299. 280. 282.
B H vy
By Bl 16. 4 13.1 12.5 15.8 12.7
I R - 4.7 2.8 1.9 5.7 4.7
o % B 19.8 19.3 19.7 20. 5 20.9
7 v E = 7 %
i % & 0.1 0.1 0.1 0.1 0.08
BEMME &8 1 87.6 83.2 90.7 100. 100.
& 0 K| 6851 1 6851k
O B
= WEE )
40. 1.19 | 40. 820 | 41. 3.18 | 41. 9.13 | 42. 5. 9 | 43. 1. 8 | 43. 1.23
s
FS | B—F/W i 5 — 5 & &/ it i3
& B 1| 33.0 14. 25.4 28.0 (12.5)
% WOk ®E 14.0 29.3 10. 4 96.2 20,4 i
(5.9
% E Kk R 14.0 28.5 10. 0 26.2 20. 5 |
B W 51. 28. 53. 53, 51.
pH 9.3 9.4 8.4 6.7 9.6 8.0 |
(7 9.3) | 8.6
RpH f& 9.2 9.35 9.0 7.0 9.9 |
KERBEWE 240. - 207. 192. 205, 995, 215. 994,
B R R 39, 34, 2. 10. 35,
BB
N 18.5 33.9 10.8 19.9 23.4 16.2 16. 2
®EM R & 4.6 5.9 2.6 5.5 5.2 4.7 5.7
O 33.6 91.1 15.5 17.6 211 17.4 19.9
TrE=THE 0.3 1.0 0.05 0.16 0.1 0.1 0.1
RE
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k  f (em) 210, | a1 190, 203. 205,
K% (em) 63. 56. 73. 82. 64.
BEHETESR 59.6
*iﬁu%ﬁﬂm&%%%(7ﬁ@)¢®%%ﬁ;m%ﬁﬁﬁmwwﬁw¢m%@$wﬁg&,mﬁﬁﬁmﬁ
RO KRB ERT.
- s SEROBIHATICEET B 0L VDL, BRD

A EORBRITEHBORRTH Y, EEBRELD
L EERBRECHT AHE LA TRYDOT, BE
BIREZEITTERVIDELS L LD IBEOHEAIL S
PRCEBZ LRTESLOLHERT 5.

1) @BevFrglb ) EEECSV»TIE, BEREY
ANTERREITR > G, HROFEHRBEOI DY
ZOEAEX, BRETEDOTHE LUicx Rz~
W AEmITH 5, Zh b BRREROERIE-Z
OBEIRBIZESLTVBZ L35, ZhiiER
ZERY 5 BB 5 bk OB bR EE
POBORS LI L#RTLOLIESET 5.

XRBEHEROFE LD LT 3. Z ikl
BRI ERT 5 BRERE O 5 bE L UTHEKR,
Hitrs X UERBE R o h HEUMTIREIR LV B
EnBs REERBTIEASEY, 2 Mogko—f
ERBD LIz & &Rt b0 LRt 5.

2 7rEZ7HERRICOVTRIEETRZEOK
EORDIREDDRE Do ehs, BELFICE - TH
HLT3. ZhidlERCERT 2 BBEE P E
LLTEHREBYEORRCB VTR T vE=T,
B, MR R 5BRICEENEET 2 NEBE LS
Lo TCZORIBIIREEXLNZPLTHY, TUE
=7 HEBREOBY EZHHFTHICRE b EERE
o> THRSAMETHS 5.

8) REEBWE TSV TIREERNRL V28T
BEVBRLTVED, THEBRTTLHLIR L
BY, IPrafoBRErTRERD, FICHRER
DBERFOEFRERE LnicdTh B LT 5.

@) BHREKSVTR, BEREROBEICEY
THEF B m Thoeds, BROZBR LS A
(No.7) CIpK 2 BTl em P LLER & 2 5
7
65 BRBMETHRICOWT
BHEEFE TR L kP ORFHRREORERET
R MR OETIBRRICHT 3ESREN .
RP Rt sBRORNLBEFBRERIIZOL &
NDREBIVRECL-TERS. BIRDICEETS

BEIKEIVREDEC. ERFCRECHIREE
BT L > TREOBEHFE TR 3. BILEAKBLIV
SR TRMK I UTBRROWME I 2/ D b &V,

RieHT 2 BROBME 2 ZEET 2 BRNETFI>
WTRHBED LB Y ThBRBYKE OV TIRERR
WETBWEE L LTHRE O BERIEYE B ISR
EHET S, Liedis THEERECSDRRE 0BT
REBO—ERT DL NI ENTES.,

L LIEEBEORR 2 B>V TR FREET
T2 Z LIZREOHHADO L BYRLYTE A D
T, BEBEEDERRET BT BHikh o
BERICHT IESENLBREMNEIBERDTZ
Hic X b gt 5.

BRETIE RISV THIROREE S5 LEEL
T2 b DR ORIE & L biT/hEBoTwE. Zh
AR E 5 i TR S R KIIEFEBRERS O SY
BTEHDBRABRMRBIFLECH L0 Thro
D TREBLHBESNhTEOREINNEL Kok DT
b5,

NI R LIRRIREHIORRB I - TEREPEA LT
VB OEE OBBEE R ERREERL T
BEBOBHBZLERLTV B0 THIMLERED
BRI E N LEFBRROBERS L BT LS
BLEERLTCDEHEET S,

DEEELTHRD L, BREOFIRXIGROEI
X VK IR T 27 E O BRI R BT R
DI DITRECBILE > 3 TR L, EREAEOK
BENBZ L ERBLTWAS.

BEUESRAECE LTI vy afHo BRMAEL <
nBTHDS. BIEMMEMES ORI XD ABHO%
BEEAPEL THRTFBREOHAT I LTV EXX
BwborEZ OB, I RARTHMEY (I
W) OBEMMATR LAY ZhXKOBLRIZH LT
PR BIERE T EPEKOEILL VD T LiZR LTI
EETDHIURERDDZLOLESTS.

RBARBREELAEECARREL L OEKREICLY
EF434E 1 H8 ALY 2 BI7TAHDEICB VT Toc
DTH5B.
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Determination of Air Pollutants Inside the Tunnel Under Construction

Noboru YAMATE and Toshiro MATSUMURA

For the pollutants produced by exhaust gas from motor vehicles and blasting gas from dynamite, carbon

monoxide, nitrogen oxides and dust have been determined inside the Nihonzaka Tunnel under construction

of the Tokyo-Nagoya Expressway.

The pollutants obtained near the blasting place showed high concentrations of carbon monoxide, nitrogen

oxides and the dust, with levels of 350—1,200 ppm, 10-35 ppm, and 5.3-60.5 mg/m3, respectively.

These results were due to the defect of ventilation.

(Received May 31, 1968)

BEORERICHI ZREOSWICLT 570, &
IFHHBEERCHE HERSEY vy FTHEHLATY
3, LbPEOELREETHY, T, MM
NELBRTH B0, MALUBERDTER b3
NOWERBH TRACITEDALT W5, ¥ EH
DR UENVORTHLFE, DARCEHOEK L V3
NOBBLEERERERL TS, Z0X5h b
FNPHEO THERTHIOEH LEERO LR AN L L
TELEBRLTVBD, —F, BEFD MRV AD
BRIz TERE+ DB EEBZShTELT, R
WRABEIREBO : £ CEESfTREDR TV 2580
£\,

b ANV TEOFFREICRIT 2BMEFEOLEN
Ry — BB LTEELRFA Y HFRETT
HRORABTEER BAE b oA VHNOBREREL T
%o fC@f‘%ﬁ%?%

B E F &

1. BEMEE

A b 2RV RBIESER T E O HA RS
O —BEMIATE L, B 2,000m0 s
EBTCRBEEOGEER ANV TH D, THEETHR
2ED M INVORMETR»OED ATV, B
EH OWEf42¢4E 4 H258 0 F ) AR OBIFIX L

BrEEElic X - T, W ClcTRERAED 1,400
mOHEIELTRY, FRAT—FEHD2 7Y
— MTRRFEO» 58 L,200miAETRE L T v
5. EEpkurmi Fig 1 iR+ BY Th o,

unit: m

Fig. 1 Excavation section of NIHONZAKA
TUNNEL in

THEIHGETRbRTEY, 1EOTEZOY]
o, QERER, @FVHLOELA-Tw5. 4
Fo4 MR 2BEEFERALTRY, | BOERRIZY
100kg CHBIEIIH 74 m® ©H3. LiedBoThy
FVHRBERCLIBTA, FIHLAOF V75
v 7 DKV AT X - THERE I B O THRE DS &
AP RIBHEORIE Fig. 2 TRd L oicH B 2
51,345mic e AR EICER0.8mOES 245m, 1



WIE, Bdt: TEf N R RO ERIFERIZOWT 149

46m, 76mD 7 7 LRG3 7 LEE 1.OmTES 4
68m, 410mp 7y UEE27EEFREFNR ]l mOR
BTREBL, SKFRC X - THMBOFRER 2R
BrBLTASCHH LT3, i, BEREORAS
OB »678m L A VRT3, Zhitk
Rix, I L EE OIEREE30m &R TP O
o THRERERSETTV 32, IR0 X 5 BB
TTRLREMEETRL VDT, ASRERES
B LR, HBREE TORBTHREZFLoT
7.

= X ]

No. 4 No.5 p

X K— K
A No.l No.2

No. 3

28245 o] 46 e 10 6k 468
1,423

unit, m
Fig. 2. Ventilating system

A: blasting place

B: tunnel portal

Xj: ventilating fan

[C: ventilating duct

dia. of duct: No. 1, No. 2, No. 4 ...0.8 m
No. 3, No. 5 ............ 10m

TEE—ERE, BERBIHBIUB LA RS
&L, YIBMHEDRE ORISR E 515 72 O B EHIE
LHRAEBOBREDGEM DI DBERER 10815
18R % CEM LIz, T ORIBERETIORICE 1 EE, 14
F3273 i 8 2 BIE M bhie. —ERbESE O BER
EFEP L V30moY v VEMEDE, TR LUK
3 R CE | MR D 1082055 5 178355 & T o R
40, BEREZHO LY 1,000m K\ e 53058
Cl4EITR 7. BRI o BEREIE L Y50
m# R CE 1 BRSO 1785300 £ CI3HE, BEHH
EBREA XV 1,100m Aoz 88T 7 EfThE- .
B AOBEENEZENEE Y 50mi S TH 1 FEISREE
2B 17RL E TI2ET o 7.

2. HWE

21 —ERMERE  RBEKE T A2 ERic g

LTEbIRaE (CH) <4¥r, HEMEX ppm T
FRL.
2.2 BRBLY —EBLER NO) r_mMLESR

(NO,) A B ERBY NOx) L LTHE, HiE
ik ppm TR LI, APEREBRILECEL, &
BIZN— (1 —=F7FN) =FLrPT7 IR IVR
N7 7 = NBOBRNBERICRIN S, LviRe
FREERLk.

2.3 MLA TANFINVE—EEBEHOR

45em OH 5 A& A R—~r2— (Gelman type A) %
118 AABER BB L OEETIOFHHEEL .
BLABOY T A A 2= R L CERED
VRGN MBHRFOER (mg) THRTFLE.

BIERERS L OB

WIPHEDTBRB ORERRRERIEL <EL,
BEOBEIC X 3RPZbTHh TREOPRITIFELA
Exrlbbniv. SIARKMOBESMEAITT
{BELE>TW 3.

1. —@BkiRE

BT L VI0mED T v R OBEEE R Fig.3 ieRt Xk
5 iz 36hE4% 4 43 1,200 ppm, 1343 900 ppm, 2043 750
ppm, 2543Lifgi 450~ 300~450 ppm DIBEE ;DX
DRWHIHE TH4RER TR Y, BROFELE
LAER LD, FINRKEOBRE X Fig. 4 1T
FTIE5kEOLY L,000mEixSy »ROK3I G0 1
500m i 8 2 1, 200m Hidi64 o 1 ¢HO
ITECEEY-. JIA0RFBERORE R 50~ 100 ppm
Thoiz.

1400
1200te

1000

0 1 2 3 r 5
Time after blasting, hr
Fig. 3. Concentration of carbon monoxide in the
place of 30 meters distance from the blasting
place

o : first blasting, o—---o : second blasting

0 200 400 600 800 1000 1200 1400
Distance from the tunnel portal, m

Fig. 4. Concentration of carbon monoxide in
tunnel

+ ¢ first blasting, o——-— : second blasting



150 & % BT B &

% 86 & (1968)

40r

Nosx, ppm

0 i 2 3 i 5
‘Time after blasting, hr
Fig. 5. Concentration of nitrogen oxides in the
place of 50 meters distance from the blasting
place

« : first blasting, -o————o : second blasting

30,

NOx, ppm
o

0 200 400 600 500 1000 1200 1400

Distance from the tunnel portal, m

Fig. 6Concentration of nitrogen oxidesin tunnel

« : first blasting, o——-—o : second blasting

Dust, mg/m3
>
S

0 i 3 3 f; 5
Time after blasting, hr
Fig. 7. Concentration of dust in the place of 50
meters distance from the blasting place

s : first blasting, o—--—o : second blasting

2. BEHBILY

BIF & 0 50m R OPEEE T Fig. 5107 T X 5 ie Bkt
5 4 34 ppm, 104> 30 ppm, 3043 23 ppm, 1 BE{E]20
ppm, 2 18ppm, 3 ¥ 15ppm, 4 R:f 10ppm
LiRke TR LT 5. HINKEOBER Fig. 6 iR
FXoEBELY 1,000m &R EITMHE0 2 4 ©
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MAECEBESR>T3.

3. ¥BMLA
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o T 16~22 mg/m?, 36~414> iz it 13.3~14.7 mg/
md LY, Dghe BRI LT 5.
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iz,
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BiXE Y H2~THobo, EBMTFThr-oED
&)o 7z.

3. FEEDOLD, BEMBETI Ty —X
Y DEKEHRHE LR .

BB, ZOBPAEEEICERSEPoTOREE
BEREI A 2 REfE & BB e D EE A DS, L
LARS, BREOEENS, EEFCHRWUI LT
BT LIIMREZ LR OTHAREICI—BEEL
TEENEPERELEI»ZIOCLET TR & &
v

Bb D ICHE & RS 72 72V I B RS TR EAIR
ZEREIR R b VAR B S hicERERRESD
ITEPORSFEFMEEOHERICHELRLET.
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Combined Effect of Anitseptics. 1
Combined Effect of Butyl p—Hydroxybenzoate and Sodium Dehydroacetate

Hiromitsu Kurisu and Tuneo Kosavasur*

Combined effect of butyl p-hydroxybenzoate and sodium dehydroacetate was tested and additive effect

was observed.

To E. ¢coli in pH 7, in the presence of POBB at the concentration of 6mg/100m! in the medium, DHANa

showed the same effects at 1/1.4 concentration as in the absence of POBB.

To Penicillium sp. in pH 7, DHANa was effective at 12 concentration when used POBB at the concentra-

tion of 6mg/100m/.

To Penicillium sp. in pH 4, in the presence of POBB at the concentration of 4mg/100m!/ in the medium,

DHANa showed the same effects at 1/2 concentration as in the absence of POBB.

To Saccharomyces sp. in pH 4, DHANa was effective at 1/2.5 concentration when used POBB at the concen-

tration of 4mg/100m/.

(Received May 31, 1968)

RV v 7 HlEoRESEH BRI L L4 0XK &
BEASh TR, BERIOEES 2 ZE L,
BHEAl R & ERBER, AMEEEOBREICHK
MR & hiclECHERT 208 FE LV LA
bhdR, VY 7RSOk, ERENRKE
HirY, ~RCHMEDORBTHEIMICNE AR
A EE LT3 b0RS <, PH BIGEREN
WO REEECE T BIRBIC 2o B, RO
BEAI ORI TRMENORFTHELEILTER W
LbbBLEIONDZDT, I ORI HEABE
ZHEMLTHAENORETEMIET 50450z, 28 E
OWBERIEAL, £ORRME EEMER X
o> THAEYOSEEEEEMIET 52 LEEMIZLT,
BRI X VREEFERTFVET € FeEiE)
MY Y ADBRDRLOVWTERSTFR -T2DTED
BEIc >\ THET 5.

RRGE
1. B K UE
HRE L LTABE (B oli U S/41) BIURY v

I3 LY LT SRIRE (Penicillium sp.), BREEH (Sace-
haromyces sp.) % Fiv~, KRIBEOEMH L LTEEIA =

*ox 2w 2 PR Ktk b RBFFEAT

VEEHL, RIRE B X OB E oM & LT Waksman
HEhaERA L.

2. HEEEH

BMBEAD L LTHRBEER TV 3T XV RE
Fip7Fv (POBB) XUk FuBgr bt UV U A
(DHANa) 2R L7z,

3. pH 7.0 jogHse LR o854 10 ml duyz
POBB 3 2 mg/100 m! DR < 10 mg/100m! % T,
DHANa % 10 mg/100 m! o fEfE ¢ 100 mg/100 ml %
TORBECME T4, E. coli. 3LHEFT A 2 24
hr 823895 > 0.01 ml %488 L, Penicillium sp. 32F)||
OFED T L ) AR LIcERE fv-CEfE L, Monod
TREIEREE 87 B X UB0° TIREIER 21T ir v, &
IWSEHTIREELEIEL, BDhioERR, O
REOHEEILWE S RO, Fic pH 4.0 pifiic
B 5RRIE, AL L FFRFETEBEREMA T
Foibic S AL S 5ERE L gk, 30° 168 hr @ER#E
s, RRBOREEHEOFEL - THILREY
Rl

EBRBER

1. pH7.0 245155 POBB & DHANa DR
g
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0.4 POBB 0 mg/100 m/ 0.4 POBB 2 mg/100m/
8 0.34 0.34
g
2 DNANa (mg/100m/)
é’ 0.2 4 0.94
DHANa (mg/100m/) ;0
. 80 0
0.1 90 0.14
100 %
e — e — s — L] L] ] L []
] 2 3 4 5 6 7 12 4 5 6 7
POBB 4mg/100m/ POBB 6mg/100m/
0.4 0.4
DHANa .
8 0.3 50 0.39 (mg/100m{)
_‘e: 60
2 024 DHANa 70 0o 40
< (mg/100m?) : 50
60
0.1 0.11
80 70
v L) t T ¥ 1 L) 1] 14 L ! L] 1
1 2 3 4 5 6 7 12 3 4 5 6 7
0.5 0.5-{ POBB 10 mg/100ml
0.4+ 0.44
8
Z 034 0.34
S
2 DHANa {mg/100m/)
< 0.24 0.94
0
6
0.14 0.1 10
20
30

v v Y . v
2 3 4 5 6
Incubation time (hr)

—

Fig. 1.
inoculum size 3.7 x 108/m!

E. coli oL, DHANa Bl ¥ 1 RS 1 100
mg/100 ml T 72, 2FEPEH LickiR, POBB
6 mg/100 m! » DHANa 70 mg/100 m! DFEMTHKE
#MEILL, DHANa ¢ 1L.4F0oMIMEAR B ® b h
Jz. Pencillium sp. izt Uik DHANa HFjoEEE
1EPREEE 60 mg/100 m! TH -7, 2XEHALE
#5, POBB 6 mg/100 m/ » DHANa 30 mg/100 m!
DM CEOFEE £ L, DHANa © 2 {EF0RhHE
FRgEobhie. (Fig 1, Fig. 2, Fig. 3)

2. pH4.0 [c55133 POBB & DHANa #fR%

]

Penicillium sp. 1%L, SBHFOFREHELEEZ PO
BB 8 mg/100 ml, DHANa 20 mg/100 m! ¢ - 7275,
2 & B L7 B> S5 BFH (LR B 12 POBB 4 mg/100
ml, DHANa 10 mg/100 m/ =, POBB, DHANa } 3,

5 ) ' X M
2 3 4 5 6
Incubation time {(hr)

—

Additive effects of butyl p-hydroxy benzoate and sodium dehydroaccetate to E. coli at pH 7.0

2{EDFEIMEENED b i, &7z Saccharomyces sp.

o3t U TR BRI o0 3T L EE i, POBB 8 mg/100
ml, DHANa 50 mg/100 m! G& - 7= 4%, 2FZHAL
7eB5 > B (L yEs 1, POBB 4 mg/100 m! 1 DHA
Na 20 mg/100 m , POBB <% 2 4%, DHANa <

12 2.5 OMIERNED bhic. (Fig 4)
¥ ¢ ®

PR O e i Fic, 2BEOMEA 2R
L, EOHABRC > TL VBRI EHEHRERS
L #HME L POBB & DHANa offHZIEER
Pl 5,

1) REER, 7t FoBEoR B EH> ©
i, BEEDEMETT 3 PH 7.0 o ic By 5E
B 34715 o T g, E. coli 33 X U8 Pencillium sp. \e L
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.
. h
0.24 i
[
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0.1 !
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~ L0
--5-1.-_.——40

8 21 22 23
Incubation time (hr)
. L]

Fig. 2. Additive effects of butyl p-hydroxybenzoate and sodium dehydroacetate to Pencicillium sp. at pH 7.0

inoculum size 1.9 X 10%/m{

10

8
E
26
&%
&
24
2

2 Pendctllium sp.

0 20 40 60 80 100

DHANa mg/100m/

Fig. 3. Additive effects of butyl p-hydroxy-
benzoate and sodium dehydroacetate at pH 7.0
inoculum size  E. coli 3.7x105/ml

Penicillium sp. 1.9 108/m/

POBB  mg/100mi
)?

Saccharomyces sp.

0 10 20 - 30 40 50"
DHANa . mg/l00m/

Fig. 4. Additive effects of butyl p-hydroxy-
benzoate and sodium dehydroacetate at pH 4.0
inoculum size Saccharomyces sp. 4.7 X 103/ml

Penicillium sp. 3% 10%5/m]
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To POBB » DHANa ot FIZhREBR T, HME
HADE» bhies, DHANa oingeE xR asng
HABERE ZABERSEL L.

2) pH4.0 jz 3313 3 POBB » DHANa o> Penicillium
sp. 8 L% Saccharomyces sp. =5+ BB SIRER O
B, HIMER PR D Shizs, DHANa o S8 k%
B, REFEIHFTTRIU EOBELLEL L,
PH 7.0 o RHMHIEBE I K 5 _RTHBIZETL 2 @

BED BRI
3 ik

D RAEFNPRES, %2 HK(1966).

2) FI=ER: HE L E®E, 2, 251(1961).

3) =M, BEFR— ARPEHONBLECY
p- 96 (1965), 12 & K.

BEIBFI O HZIE (88 2%)
REEFRF V)V UL, T4 FVRERRTF
WEBLUT e FolfR> M) oL O5ARE

M BM6 - MR B

Combined Effect of Antiseptics. 11
Combined Effect of Sodium Benzoate, Butyl p—Hydroxybenzoate and Sodium Dehydroacetate

Hiromitsu Kurisu and Ryuichi Kawauara*

The combined action of three kinds of antiseptics, butyl p-hydroxybenzoate (POBB), sodium benzoate
(BANa) and sodium dehydroacetate (DHANa), upon the fungal growth was investigated.

The data obtained with combinations of POBB and BANa in the tests with Aspergillus niger and Saccharo-
myces cerevisiae clearly indicate the additive effect upon the fungistatic activity of each agent.

At medium pH 4, the fungistatic end points of POBB and BANa are 10 mg/100m/ and 90 mg/100m/,
respectively,but in the presence of 6 mg/100m! of POBB, only 50 mg/100m!/ of BANa is required to inhibit the
growth of A. niger. The effect index of BANa is shown in concentration ratio of about 1/1.8. The results of a
similar experiment with S.cerevisiae are also effective, and, in the presence of 4 mg/100m! of POBB, the BANa’s
index is shown in concentration ratio of about 1/1.3.

For the growth of 4. niger at medium pH 3, the minimal inhibiting concentrations of POBB and BANg
when used alone are 7 mg/100m/ and 30 mg/100m!, respectively, whereas the combination of both substances
results in an additive effect and the BANa’s index is shown in concentration ratio of about 1/1.5. Furthermore,
for S. cerevisiae, the addition of 20 mg/100m! of BANa to broth containing 3 mg/100m! of POBB renders this
combination completely fungistatic. The effect index of BANa is shown in concentration ratio of about 1/1.5.

From the results of the comparative examination on combined application of the three different agents,
POBB, BANa and DHANa, the marked additive effects were observed on inhibition against the growth of
both fungi.

(Received May 31, 1968)
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iz Aspergillus niger ATCC 9642 33 X Uk BB AR,
WET X Y -5 X iz Saccharomyces creviciae (ZERL U Te
RBERE LV SHEL b D) O 28EKERY, FIED
Bt & LT Waksman 3, #%% 03 e LT Oran-
ge serum broth (Difco #4) %{EFH L7z,

2. A

BRBEAY L LTRBER TV E AT AR VRE
FEp7F 1 (POBB), ZREHRT MV Vb (BANa) 3
LOFE Fuifgr b Y v s (DHANa) 206 Lz,

3. HEFE

ZEER, Tt FeEREoBREHY o7k
¥o pH o ko THEE O, EMEHORTH
FEbFEHO PH ic X o TEEE Y3 20T, fREO
REHFENF 4E7 pPH 3.0, pH4.0 sx(rpH 45 i
PR Lz BRROAMM 10ml g, £EREHEE
FERER TIPS h T2 BEOHE, +ib
% POBB i3 | mg/100 m! i o EFE< 14 mg/100
ml ¢, BANa 3 10 mg/100 m! D EEE DR T 70
mg/100 m/ %-¢, DHANa 3 1 mg/100 m! QyBEED
RAIR C 6 mg/100 ml & T 04 B O I I I % 7oA,
A. niger 13O HED Tl - e Bk E, TARE: %
CHEREREL, % 2.1x105 /ml {E3 X 0%y 35X
104/ml B % BRE L, S. cerevisiae pIIRBEATA HE W5 1T
BESEREE AT L2X10°/ml HEEEL, %
hFh A. niger 1% 30°, 168 hr, S. cerevisiae ;3 30°, 96
he FERR LTk, FBHROFEFOFEICL VG
HEPFE LK. E# POBB, BANa, DHANa 3 %]
HRABRRBR TR, BHREEHKSHVIEFY v oHE
iz POBB #iRmL7ck &, 6mg/100 m! ) Loyps
TRERICHEEE2 52 L8 50DT, POBB o
REi% 6 mg/100 m! ¢ —sEjz L, BANa 3 k1t DHANa
DIEE 2R OBRASEER L AIROSBROBE
DVTRREITR, AN R~ .

% 8RR

1. pH3.0 (2% 23 POBB & BANa & DEEHE

A. niger iz%t L, %B#|Cix POBB 7 mg/100 mi,
BANa 30 mg/100 m! CHOREHEEMIE LR, HH
L7z & &izid POBB 3 mg/100 m/ » BANa 20 mg/100
mi JEHNCRELE L, POBB 2.3 fi£, BANa 1.5{F 040
ERD R bivic, S cerevisize 2L, 4BFITIX
POBB 8 mg/100 m/, BANa 30 mg/100 m/ T%& %
U722, 2#EGH L xiciz POBB 3 mg/100
m! ¢ BANa 20 mg/100 m! {Einc%E LML, PO

BB 2.6 f, BANa 1.5 fZosaifEARED bhviz.
(Fig. 1) -

A. niger

POBB  mg/100m/
kS

0 10 20 30
BANa mg/100m!

Fig. 1. Additive effect between butyl p—hydroxy-
benzoate and sodium benzoate at pH 3.0
inoculum size Aniger 2.1x10%4/ml

S. cerevisiae 1.2 x105/mi

2. pH4.0[Z%(73 POBB & BANa & OFfHSHR
A. niger e L, %BK<¢ix POBB 0 mg/100 m/,
BANa Z it/ L7z & % izix POBB 6 mg/100 m/ - BA
Na 50 mg/100 ml I CHE 2L, 2 OARIER
% POBB 1,6f#, BANa 1.8 Ch 7. Zic S. cer-
evisiae JZ3%F L, £-B%]Cik POBB 8 mg/100 m/, BANa

10
9
8
7.
£ A. niger
S 6 N
= N
] A
=} 5 \'
o )
=] !
o ¢ !
~ [}
< '
3 t
: S. cerevisiae
2 ]
1
!
1 \
\\
\\
0 10 20 30 40 A0 60 70 80 90

BANa  mg/100m/

Fig. 2. Additive effect between butyl p~hydroxy-
benzoate and sodium benzoate at pH 4.0
inoculum seize A. niger 2.1 x104/ml

S. cerevisiae 1.2 x 105/m!
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40 mg/100 m/ CHEZMIE LR, 2HEHH L

L %iz13 POBB 4 mg/100 m/ . BANa 30 mg/100 m/

WicRELMELL, POBB 2%, BANa 1.3{F048
IWER D bhie, (Fig. 2)

3. pH4.0(C&(} 5 POBB(6 mg/100 m]), BANa,
DHANa 3 5| 0 B 218

A. niger iz POBB L BANa o} fi© BANa 50mg/

100 m!/ #Hn, POBB ¢ DHANa o #tf< DHANa 4

mg[100 mi FRANS R E L LS, Zhbd 3H &6

POBB 6mg/100m/

w
<

B
=)

BANa mg/100m/
ro 2
e <

L)
1
i
1
I
i
i
i
)
)
|
)
1
1
1
1
)
1
)
]
]
!
'
[}
t
i
i
1

S. cerevisiae

—
(=

~
[y PO,
[}

1 2 3 4 5 6
DHANa mg/100m/

Fig. 3. Additive effect among butyl p-hydroxy-
benzoate, sodium benzoate and sodium de-
hydroacetate at pH 4.0

inoculum size A, niger 3.5%104/m!
S. cerevisiae 1.2 x 105/m!
80N
N . POBB 6mg/100m!
AN

70 M — S. cerevisiae

60  N———e——_——
kg
= A. niger
T 40
é
<
o

30

20 \

10

0 1 2 3 4 5 6

DHANaz mg/100m!/

Fig. 4, Additive effect among butyl p-hydroxy-
benzoate, sodium benzoate and sodium de-
hydroacetate at pH 4.5
inoculum size 4. niger 3.5x104/m!/

S. cerevisiae 1.2 x105/m!/

- ml ORI,

HUl# L &izik, POBB6 mg/100 m/, BANa 30 mg
/100 ml, DHANa 3 mg/100 m! ¢#ZF #MH1EL, 27
BrERIz { 52T BANa 1.6f#, DHANa |.3fZ04H
IHERSED bhie. &7z S. cerevisiae w3 POBB &
DBANa {3 ¢ BANa 20 mg/100 m! GFE - L7245,
POBB } DHANa o3 F i3 ¢ DHANa 6 mg/100 mizk
merEoRERMIEShT SHASREBD L
Pofe, ER3HEHALERBRER L, POBB L
BANa ot L AU L b, DHANa 6 mg/
100 m/ #HmL et AR 2 bhis - 7. (Fig.
3)

4. pHA4S5 [CHI1F 5 POBB (6mg/100m{), BANa,

DHANa 3 #|D SR $HR

POBB 6 mg/100 m/ |z} LT 4. niger - BANa 60
mg /100 m/ ¢ DHANa 4 mg/100 m! {FinCh i
FIMER BED b, %7 S. cerevisiae 7 BANa 60 m
g/100 m! . DHANa 4 mg/100 m! {{Einch 32 iz #8
IMERRRD bhie. (Fig. 4)

¥ & ¥

% 188\ POBB L DHANa 24t L
L & pfIMERIC >V THE Liehs, HEAEbKICE
MR L h T B5EAo POBB & BANa o fif Fi
HERBRETEV, &biz DHNa 2Lz 3Ko
HRAYRRRE TR R,

1) pH 4 LI Fol#ticisiy s POBB L BANa L
OHFHPERR TIEIMERSRES bh, SEHEHE
BLic EnFEEFHEEBUTOERET, A niger
BL QS cerevisiae DHFFHEIETE B0 R Do .

2) pH 4.5 iz 35 17 3 POBB L BANa
BERSHERBRTIX, POBB D% 6 mg/100 m/ iz
L7zt &, BANa ofRFENgernfgE 70 mg/100
A. niger 38 X1 S. cerevisiaze DIEF %
BEIETC &R oted, Zhizc DHNa 2Lz 3 #l
OHERERE I, DHANa & 2ol e
DM T T PIAEIER 2B bhie.

X Bk
1) BBEENPRAES, £2KK(1966).
2) B=HE, FHEX—  ERPEFOHBLECS
p- 96 (1965), {E&&EB.
3) HIIZER: BB L HEEE, 2, 251 (1961).

4) T, HE S : #FERRK, 86, 151
(1968).
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B SOMBEICKHY 2{LFEREROR 7 ) —=v 7 HBREHR (38 5%
F & ULTEERBER/ILAHITOOT (5)

BREE > AEES— BREBE-RAFE-PEAE
REHT - AEEE-HAEE- B AMAE

Screening Test on Anti-cancer and Anti-microbial Actions. V.

On Some Derivatives of Nitrogen-contained Heterocyelic Compounds (5).

Kimie KosumnoMa, Chuichi Isaizexi, Shigeo Iwamara, Takanobu ITar,

Toshiaki NakasHimMa, Shoko Sueyosui, Kuniomi NaTo, Shozo Kamiva, and Ikuo Suzuki

Bacteriostatic effect of various nitrogen-contained heterocyclic compounds synthesized in the Depart-

ment of Drug Reserarch was tested. 4-Nitrocinnoline l-oxide, 5-Nitrocinnoline 2-oxide and 8-Nitrocin-

noline 2-oxide were effective against test organisms at the concentration from 100 to 1000 ug/m/.

Since azoxypicoline 1-oxide has already been found by us to be highly bacteriostatic to Staphylococcus

(effective at 20 ug/ml), the effect of this compound on the Staphylococcus infection of mice skin was tested.

But the compound was much less effective than sulfisoxazole used as the control.
(Received May 31, 1968)

1. AFAEYFT-N-F%v FEFLEL OB
Ry AT AFE P oMERIGIC L - TE b A
BRAFIAEY FO-N-F%¥ FED bWz =
Fryv s Y -N-F %Y FED oo+ 3168
PHET S, ABBRAFIAECYFD-N-F %
FEOBICHT 2ERIBICEBET 5.

£ B F &

HiAt % 95% ethyl alcohol ZpsfE L, itz A
WTHAOREAN L. Th o, 4
B OABFEILE T A 2 SRS, T X8 REH

Dubos ¥k, F4 7 ) o — LEREEHIIEEE o 1,000
FIk 0.1m] 23EfE L, 37° 7 HRESER L T EOHE

Pk iV
HERE & R
Staphylococcus aureus FDA 209 P HE7 A 3 >
Escherichia coli U 5/41 ”
Shigella flexneri 2b K, ”

Mycobacterium 607 Dubos J&{A15Hb
Clostridium tetani =

Clostridium sporogenes : ”

E

EBICE e LA B X ORI, Table 1 izl
ki, folkdip L ikl T 4ANCO-1, 5 NCO-

FA T Y a— VERREHL |

2, 8NCO-2 p3 Staphylococcus aureus FDA 209 P, Esche-
richia coli U 5/41, Shigella fiexneri 2b Ky WHEM: %
Lieds, #0955 T 4 NCO-1 & 5 NGO-278 My-
cobacterium, Clostridium iz bPEMEEZ R LT3, i
4-P, 5-P, 6-P, 4-M, 5-M, 6-M, 6-B I 100 ug/mi,
4-A, 5-A, 6-A, 5-V, 6=V X 1,000ug/m! el E
DEBRITEREOT-DITRD Mo, ERUE
ETiEtaRvohihrolk, ABIhbKICE
BHCEMORBEIRRET R Y ROBA %, SER
HERFTHS.

2. EiRB¥iT 4, 4-azo-2-picoline 1, I’-dioxide 35
IO 4, 4~azoxy-2-picoline 1, 1’-dioxide 23 Staphylo-
coccus, Shigella, Escherichia, Candida 71 ¥ OBFE % [H1E+
BA, T—nY v e BEKERRC LT toxic IfEH
Lz b L, SERELERBHEZSTL
TRIL, Ehv72BRTRBIT ST FoIREBRELN
BRBETh T,

£ R 5 B

1) BT > HEHERBREARATREORR L
F—Fic k-7,

2) Ry ERER Staphylococcus aureus 226 % Fv~18
RSB R IR R 10° B 02 m! nEREHE
BB ESEv U AOERETIER L. RBRiCH
Wb B A AR E AV UMREREL, B0l
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Table 1. Bacteriostatic effect of test Compounds
Minimum bacteriostatic concentration (ug/m)
Compounds tested Staphylococcus Escherichia Shigdla Mpycobacterium Clostridium
aureus coil  flexneri 2b —rg
FAD209P U5/41 K, 607 Zd";‘l’”gs tetani  sporogenes
4NCO-1|4-Nitrocinnoline 1-oxide 200 200 200 100 100 500 500
5NCO-2| 5-Nitrocinnoline 2—oxide 500 100 100 100 100 1,000 500
8NCO-2|8-Nitrocinnoline 2—oxide 1,000 200 100 500 200 500 500
4p t(();};{i—(li\iltrostyryl) pyridazine 100 100 100
5-p ?: (()g;(liltrostyryl) pyridazine 100 100 100
6-p (15:<()§i—dNeltrOStyry}) pyridazine 100 100 100
AM t(()x;:illjltrostyryl) pyridazine 100 100 100
5.M ?:ér;lialzltrostyryl) pyridazine 100 100 100
6-M fli:ggaljltrostyryl) pyridazine 100 100 100
4—(p-Methoxystyryl)
4+-A pyridazine 1-oxide 1,000 1,000 1,000
5—(p—-Methoxystyryl)
5-A pyridazine 1-oxide 1,000 1,000 1,000
6—(p—Methoxystyryl)
6-A pyridazine 1-oxide 1,000 1,000 1,000
5-(3’, 4'~Dimethoxystyryl)
5-V pyridazine 1-oxide 1,000 1,000 1,000
6—(3’, 4—Dimethoxystyryl)
6-V pyridazine 1-oxide 1,000 1,000 1,000
6-B 6-Styrylpyridazine 1-oxide 100 100 100
Table 2. Bacteriostatic effect of Azoxypicoline-oxide
Minimum bacteriostatic concentration (ug/ml)
Staphylococcus aureus | Escherichia| Shigella Mycobacterium Clostridium
coil flexneri 2b Tmoth
FDA 209 P 226 U 5/41 K, 607 basills | tetani  sporogenes
Azoxypicoline-oxide 20 20 100 100 1,000 500 1, 000 1,000
Table 3. Result of prevention test of Staphylococcal skin infection in mice
Azoxypicoline oxide Sulfisoxazole Control
administered
mor- mor- mor-
tality | hyper- adhe- | tality |hyper- adhe- | tality (hyper- adhe-
orally dead/ emia abscess sion | dead/ emia abscess|\ " on dead/ emia abscess sion
total total total
13 mgfkg | 0/10 100 100 60| 0/10 90 100 60
133 mg/kg | 0/10 100 00| 50| 0/10 100 100 20
200 mgl/kg | 0/10 100 100 20
0/29 100 100 57
500 mg/kg | 0/10 100 100 20 /
1000 mg/kg | 0/8 100 100 38, 0/8 25 25 25
2000 mgfkg | 4/8 0 0 ol 0/8 0 38 0

the numerals in the table indicate the percentage of positive animals
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HE#H 05ml 270 FEHCTRIOEE L. 488F
Fgic=v 2 2R, BHORELRMLLHEICES
ETORELNE»OBSELTTELE.

E S

1) #HE T 2XERLAR

Table 2 {277 X 5 1z Staphylococcus \TF LT H - &
bARIREE YRR L ds, Mycobacterium o Clostridium |z
S LTCh 1,000 pg/mi BEECREMIEHEAR L.
7) RREpFRHER

~ 7 A B TR SEER OFE 2% Table 3 127+ k
5z LD (2.0g/kg) fHEDEEIC k- THOBRSEEIE

BB X OHBEICTT ALEREFIOR 7 ) —=v
F& UTCEERERR/

BEEHZ .

FRECHE L5, R E LT Hv 7z sulfisoxazole
KIEA~FIRBHFL, BHELRCLIThote.

i, RRELPFERBREICHE LU IR AERTER
DERE 5 it

x [N

1) WHEE, kE#T, A%NEE, K¥E—:

2) 1. Suzuki et al.: Chem. Pharm. Bull., 12, 1090
?(1964); ibid., 13, 713 (1965); ibid., 14, 817
(1966).

3) ER: AAERE, 79 307 (1961).

7 HBRA (58 6 )

LEEICDNT (6)

HRBEH-GAME-BAEE - RER=

Screening Test on Anti-cancer and Anti-microbial Actions. V1.

On Some Derivatives of Nitrogen-contained Heterocyclic Compounds (6).

Kimie Kosumnuma, Shigeo Iwanara, Ikuo Suzuki, Shozo Kamiva, and Genzo Oxusa

Nineteen compounds, which were synthesized in the Department of Drug Research, were tested for

their bacteriostatic activity against Staphylococcus, Shigella and Salmonella bacilli. However, none of the com-

pounds showed bacteriostatic effect against these test organisms at the concentration from 1000 to 5000 ug/

ml.

" (Received May 31, 1968)

REBEHFEEIc BV C AR S iz, 3-Pyridazinol 1-
oxide (I: R; =R, =H) 3 X (¥ 5-Pyridazinol 1-oxide
(IT: R; = R, = H) ¢»») Mannich base 0H iM% K5k
L7z, 7B Z b Streptomyces No. 2020-IV g+
BB emimycin. 4 713> % 3-Pyrazinol 1-oxide L
BEHEAHTH S,

£ B F B

AiAEEoLEmIER, Battolkawrdi
O ethanol 0% THMEHR, W@ET A 3 L EHE A
T, BrOREICHEHML, BRICHCE, #RELL
TT R UIREB L OCKRBEEE A, € 024 E T
A 3 B 1,000 fERRYE 0.1 m! 2EEfEL,

37° 7 EMIEERL CEoRE AT AL,
* BREF AL

£ B R &

ERICHAVALAWE L ORI, Biomtesd
emimycin L LS TH B DT, iR OHENE
AT THAD I EBbhic R, HiE ik 1,000 pgiml %
724X 5,000 pg/m! CED LMo,

X [

1) M. Terao: J. Antibiotics Ser. A, 16, 182 (1963).

2) G. Okusa, S. Kamiya, T. Itai: Chem. Pharm.
Bull., 15, 1172 (1967).

3) G. Okusa, S. Kamiya: ibid., 15, 1733 (1967).

4) G. Okusa, S. Kamiya: ¢bid., 16, 142 (1968).

5) G. Okusa: Yakugaku zasshi, 88, 479 (1968).
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Test Methods and Results of Antipyretic Drugs on Simultaneous Examination in 1966

Toshio SHiBAzZAKI, Masanobu KoisucHi, Miyoko YamamoTo and Mumio IsaiBashi

Aminopyrine (70 samples), phenacetin (152) and caffeine (247) in mixed antipyretic drugs from the

market were determined on thier qualities with the standard methods, providing specially for this simul-

taneous examination.

As the results, 461 samples (98.3 per cent of the total) passed through the examinations but 8 samples

(1.7 per cent) were rejected.

(Received May 31, 1968)

WEF40tEIC, MEESERAIO NRES R E Shnt
Tete, ZThooNRREEEER, 8EE1R L
Y, E5IAIREESMC ST b REFTREO KD
BERDoT-, 20L5RBHT, BIIEECIHR
BB O—FRHRECHTEENE FE » b b
v, RABBEFATICRLEABRECEY, T3/
Yy, 72t eFUBIOAT ol vOTRME
5T 5REREH, SRR IS e AKIR—FIR
FROXBITIBESL, ThOERSOERPBI b
iz,

ERE (PF414F 6 H20H KR 423 5)

1 73/¢¥uy

-1 BERBLURAR

T =R T =) =D 0.2 wivY KIEWE

R B 2 (4 R RN S A R a2 [ B v

Lo 1 wivy KEEHR, RT3,

FrEe7 v &= MEEWK . | MEFRT V=0 A
7 vre=7RERMA T pH S gl 5 .

TIJEYVEBHER (S) 778 V] 257y
r—4&— (Hifg) TIRRERL, £0K0.088 25
BE»y, KEML<@Es» L, ERiC100ml L,
%@ 10wl 2 ERIZIIP Y, KEHZTERRIZ200 m!
L5,

1-2 &
AFOTEI0MELLEER LY, TOERPREEC
Y, Bk L L, 73/ Y (CpH;,ONy) &
0.02 8 KHIET B EEFBEICEINY, 7w v x4 A
30m! 2L TS5 AEHEVRE DL, 532740
Z—E BT LBEEAETS. BEHII/ vadtn
A 20ml FoT3ERVBETHHL, S&oT o0
Z—TAET 5. SHMHEREEE, KL TEREE

DANBIWBIZEAERLS L2 ETHREL, EbiIKE
BT ol{ksE TERLREETS. 0By
PRzk 80 mi #hix T 1 HEH LIRS B0 B A
BT 5. BERCVEBELATESTHBL, kkEE
ORI HNZ EREIC 500 ml L L TERENE(T) &35,
BHEIR (S), BBHR(T) 3 m! 0 & IEREIC HRFER
Bz Y, FRENCER 7 T = 7 AEER 3m/,
Tz /=R Iml BEOT=Y Y7 ibh Y o LYK
2ml FMZCERVIEE, 30 SIRBHZ v ki b
10m/ 2 TERECA, 1AFEMLCIRES L, BEL
T/ madivABEIRT 5. ThENICEKRET
MY UL SEMATEBERSBL, Z7uuki sy
R L LBRI0mm T E 458 mu 2 BT 5 JhJEEE Es
BIUE, 2BlETS,

7€V (CsHyON;) o (mg)

=1EUER O & (mg) XEy[Eg x 1/4

i 1) Ay rRitfFE+as e, 736
U Uf0.02 8 RBTIEINY, srusr s 0miy
Iz, flicsdoRE0 7 v edkr seiiike &
D, ThEZEhICEKER 0.5 ml 2N TRfL, 5
DHEBRB LIenb, REEF b Y v AR 20 ml 20z
TSI KIEVIRES, /e ud A ABeBIERT
AL, KEizs v udkis 20 ml 5T 2 B,
ThonZ rudsVAREFRICABTS. 2hEh
f7undrAEaE, UTI1 - 2 08E0 [k
LTERERY ARG UTRERAT S, 250, &
BRakizk s,

73/ €Y v (CHpONg) & (mg)

=REHOE (mg) XEp /By

2) V7x=veFIILoERRETS LR, 7
ORISEERMUT, EERANRBELTTRS .
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3) ES5EZ—=n1nkiskTI/EY vODFEE
RTI/ Y EBEEENTYBUF TR, £050
Fedho T I €Y oL EhOWERD T
U VERHIEENRS.

I 7z7&F>

I-1 BEESLUER

BAbH Y v AR BAbA ) v A0 25w/v% KIS,

RSB N Y 7 aHR  EEREE T N U v A D wivia ok
B, RT3,

B-F 7 =g BT T D lwiv% TR N
R N5,

TR ¢ RERAKE T MV U A5.08 38X UV
PY YA LOSIRARMEIEANL 100m! L35,

TxFeFr: [TaFeF ] &850 5 —% —
(WEd) T4EERRERLIZb O,

-2 #fE

T7=F%Fr] M0 1gEBEBTEP5. BlTK
020 EIF20EU LR LY, ZOERBEEIX
Y, BIERE L7 =+ F 2 (CpoHsON) #90. 1 g i
ST AEEEBCEM»Y, FhPhicZ vaki s
0 mizimzC5 AL <IEVEE DD, BT 5.
B v uda s 20 ml $FoT3EHHLTAE
L, &7 vudhifE b THER 20 m/ £oT
IFEHREY BE, Juuk A hBESRT 5. RS
¥&b®, rruakils 0ml$Fo0 2 HHT 5.
FRERO 7 v akVAIXEED 7 v vk VARIC
Lh¥, REREACTAEBL, BEMBIVSS L
2 enkis S5ml For3ELE:, AEBL U
BEEbhE, KL/ nuerVhEdBETs, &5
A TR 20 ml ik, BHROHBZFFELL
THREE L TV B KIRH T 120 SRIIIET 5 . Bkl oB
DITKEMZ TEREI 200 m! } 43, BEHRITS
BL, BLDOAW20 ml ZFR\Tedh & o BIEE 10F%
AR UERR (S) BIUREW (T) 15,

B (S) AR (T) 3X 0% (B) »&5ml
P IERER, B2 d0mlp 2 275 R aiz Ak, B
B YLK 6 ml, AR 0.5 ml ZIERMEZ TR IR
Wy KKPIZB LTI BHA L0 bSEMEET Y ¥
LR 0.5 ml B0z, KAHF TS HEEBLZDD,
DERH B L TORKP TIRE L R ETIR205 & 8-
F7 b= 1 BORK 10 ml 2E B BE->-
mx, 157EREE, 7 b 200miBXOKENL
TS50 ml & LTI5~2053 /%, ZRBRIK (B) 26
& LR I0mm T E 470 mp 2817 B/ HEE Es
BIUVE, 28T 3.

7 =+t F v (CpH30,N) o f (mg)

=L D& (mg) X E;/Eg

% ZoFBEITHRB CIKSML iz =
T F L OBRLNOEFEBRE T I o ndkET
BEXRTEYE THS. 2L, TEITI ) Tz
PIFET B L X, 7 e eRAAHEEY N-ZKkER{b
FRY Y AEE 20ml, 10 ml BEUK 10ml GV IR
/e nh L ABEART S, KEEE&bEY ank
N5 10 ml T2 [EEE, £7 v vkl iEEESDE,
KBEETrZ anFr b2 BESTS, UT I-2 ko
MEREWC T2 AT 5.

I H7z4>

-1 HEBLURK
WHHEFREET MY U A (BRIEFRE0.05%)
AT vFRrIYy (BARERETR) ORDESRE
PERL, KM TERICESIEREO. 5%z
T5. AR5,

% 4 - Tl © AEEER 50 ml iz k& Nz < 100 ml
ET5,

EY VU EY Y 10y KR, FIREREL
TRV,

WK 7 = A v
BLicbo,
n-2 B4k
IKH T =4 0,05 8 BRBIZIL D, BlicAR
DT EITNMULE LV, ZOEEERFEHCEIH»
Y, HREEREL, ERkh 7oA (GHEONY) &L
THI0. 05 8 iIZHT 2R EMBH T2 Y, ThEhb]
OHRBELIEBEFIC AN, K30 ml 21X g L#g
LOERCTIOREHRY B 205, BODEL,
LEBEE DS D E A A RANG, £ OFRBYIC
A 10 ml 2% TR D BE, BODEEL, bk
Sml 0T 2 HEROBELBVIRL, £ LEREZ
NENRDES D L AN tdbid, 59 LAD
WAL 10 mi 2%, 7 v ekt s 50 mlc
HHL, ZhE 0. INAEET M) v AR 20 ml & A
NEDEA ) LBEBLTHIELEDS, 60T 0.1
NEEE 20 ml 2 A= 5 5 L QB LT, it
ISR TABLTY v e AL ABEEZATRTS. (2
NoOWKIZE Y P TE0E o X oL5MmHEER
FHvs), &bl kEo [Z7 e udi s 50 ml M
L] UFo#EE SEREEL, AR vafi i
HHKEZAELETKBLETRRET 2. BB W IC KK
150 m! iz /kis ETIRRL CEML, KEMzT
Efeic 200ml L+35, (LEZLUSEL, HLH
DA Ml DFEWH L DOAEEFHCE) T OW]
S5mizFREICEY, KEMAT, ERCI0Om L LE

THh7=A] % 80° T4 W
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HR (S) &7%. DAL A OREMIZOVWT
b RIBRICEBRE LRRIE (T) &45.,

BHEWE (S), BPHE (T) LUK (B) D% 5m
FToRERICEY, #0ml 02X 7522k AR,
FRNERIZITHEFER3Im, YT ImliE
T OWREEEERT MY v LK 2 ml RIERIN%, ERE
Z1IgEBRELEZoL, 0.1 N FAERERF Y LK
2ml, KEMfbF YU ARIE Sml BLUKENLT
50mi LU, ZEHERIK (B) 2x3WL LTERIODD
T 460mu 1281 BIRME Es B LU Er 2RIET
5.

ERA 7 =4 v (CGHuONy) nE (mg)

=Z¥R R (mg) XE;/Eg

WL, 740k EiE, ZOEIC1.093 2%
T35,

g [7=FeFr| BEETHLER, 7=
A D7 nnE N AEREREYTK S Nz, &
VREARBSMEL, B 200m! 0275 2aF
A ETD, 77RaBICAEEARTE LY, %
WieAe, KEMATEMRC 200m! L, Zo¥k
10 m! ZIFREIZIEDD, HRw— M2 AN, =—5 0
50 ml Cotedh, EHIRT—F30ml TS |
KEE 100ml D2RTFTAIRARS., =—F ¥
A, KIOmlFoT4E#E, TEKIEZART T
aizfE, EnikEMAT 100ml L @R -+
3. AF0 7 e R ARBEBEYIC >V TLRED
BIERITRCRAFHRE +5 . UTH-28ED MEYER
(S), #BHE (T)] UTEERETS.

TENTI T2y, FYFATIEREET B L
%13 0.1 NAKEREF b U ¥ AED b 0 1o NAKRRILF
MU T AR,

TAT v I VvEBUHARERTER Y,

() BCEDEVCREY, BRBFO—RRRE

O fhic kB,

HIEEE FRTD L EFRTED0.0~110.0% &
MIET27I/7 Y0 (CHON), (727 =+
F o (CieHOeN) & L id# 7 = A & [(CeHgO:Ny)
E72id (CGgHO N - XH,0)] #&ie.

BEE 264
AR RIPER
SRl (FERSERET) : 1394
A (Bhrxgte) 76t
BN 4ofk
RABINGR 46944
BT =Av AT
T = eF o 1524
TIEY v 704
HEBRER ~E 84
PR
B7=Av  EELRRE  4fF A2
A 2
” EEIRS 114 el
TI VY v BRRRE 14 &R
” : EEEE 14 #AH
TxFeFv EEARE 14 »TEN
” CEEBRE 14 B

®E NRBERGUERINE, ChoRDORAE
PEESKT | 4% 2 0—FRERERTFRbhi.
FORRIITEL 7% Thol., BRBRICHY, HH
BIER L CHRFN O BB S\ TR EEE Lz

BbYI, F—FHRED, HEECLITCERS
HE WABHBLB IUORBREROZDAE LS
DL BRITE - THBIL TV H v e Y ER LI
ERCERHB L ET.
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Survey on the Results of the Examination of Drugs Specially Requested by the Minister.

Masayoshi Tatsuzawa, Shigeko HasiBa and Toshio SHiBAzAKI

In accordance with the provision of Japan Pharmaceuticsl Affairs Law, some drugs such as new drugs,
agricultural drugs, antipyretics and analgesics have to be tested before their approval for manufacture.

So, many samples of these drugs have been offered to this Institute by manufacturer, and they have been
tested on their specification, test method for quality control, etc.

In this paper, results of the examination of drugs specially requested by the Minister of Health and
Welfare in 1967 were described.

The results were as follows.

No. of samples tested { No. of samples not passed
New drugs 352 55
Agricultural drugs 4 1
Antipyretics, Analgesics 735 23
Total 1,091 79

(Received May 31, 1968)
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ThoRBRERTFT v 7 TBET TR, EHIT—
HiE LT RBRIEERIC OV T OB RIT R TE 2.

B EREREREA—RECLELE b ELORR
BefTho T B, THTCRAH—CERELfDD
DIEADCTF Ty 7457 L3RR THS. o
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*1 BPEFHOLBERE—F
| EEY o B OB ® 6 & |AEEKE {47) = % &
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| =aFsan | @l DAY FT 27| 45 (+);:‘;2.Z;§13t7“‘/’ TERT=YE
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| BEERWY & KB % B B HEEE s3] E ] "
DOAFNTY + I F—N, NRAEE—N, TY TR F—
Tunvyy | A Ny, VYBIETTIEY, A VTRENT Y
TRR (HCL.E or 3 b8 530 FEY v
v < CHCL) | ¥ F (NaOH (F)TRIVEVE, TRAAT LR
S ER)
e TR R NI 530 Rk
v
2) =0 b7 R (P73, Fevuy, 272 KYy, V7V
RUEF—N HH v tF?iy,vv4VM7nW7;:75y
(dH,S0, - 570 T bTI2 72V, HBR7=v7 Vv
y = CricL,) (EtOH)| + ¥y F VB %
s 0»7:v@,7zn»t/@,%%,/&7s
VBT MIT A, Yy Y F YT A
s DREFRR « ¢ (F)y2rvey)y, $y9FV7ILR, FETw v
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7 =4 Y| [ NaOH. 460 | (F)TEFTI/ TV
CHCL YUYV NVFTTYa— vz —F)
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(HHEBx=—-%, HBY 72> 33y, ¥
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W7 2 FY | BEREA NN 617 BV T =TIy, =2aFCBTIF, VY
— v
7y T NG SR Bz 7 A
g + BB =vI I, Bz 2 F) v
" DAV ETZ=/ 617 (F)7E b7 72V, VI FILBFR*
4 | EBT ==V | H (BE - (=)7zxarevg
K v CHCl,—W) )1 v F7 = /| 610 (F)=brFv_Rv 73 F
. — v (CHQL)| (—)=2vE Yy, TRRANEVE, #070 Y
i
B U L (2,4-P=tw T (=)ANVEY v +T7I) VY, TYFED Y
% | JYBIEF | BRLTY T Zhe k5] 500 EIEFN, TadeFy ’
b4 * " D + FUFVBFEY VL, YyraF
a4 ﬁ%OH DRy 7y | 470 |(F)=3Ewry, =2FVRTIF
Sy pe.g) DEMY T | 550
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2 NEEHIFERDR

& Al 1 # HoOY

- 3 352 (55) =5

# #*® 4 (1) HoE
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— T FREHE
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BT 506, MHDEETERCEDERRIIRARET
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BEREEFBCE 2ATER Avhd, BEFHE

LB,
FFBOZTRERZHGBECERT 254,
IV AV R T —AMRIERFC B, &ﬁ
DBEEANEY O KEGBIELT N-2FT
I)TVFEY UEEoTRY, IURFAKORIGE
T30b, BHELEIPEKEBRTT tFAELT
Z7FRIEZDRGBESFHTE S, fto TS
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£)

4) REE: AEEAW 22, 46 (1968)
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Results of the National Assay of Posterior Pituitary Preparations During Recenit Ten Years

Kakuma Nacasawa and Hideo Fukupa

Results of the national assay of posterior pituitary preparations in 1958 ~ 1967 were described.

1. Numbers of injections examined and rejected in the assay are shown in Table 1.

2. The annual total oxytocin and vasopressin units passed in the assy are shown in Fig. 1 and Fig. 2

respectively.

3. The percentages of annual total units of posterior pituitary or oxytocin injection with different

concentration are shown in Fig. 4.

4, The percentages of annual total units of natural and synthetic oxytocin injection passed are

shown in Fig. 5, [A].

5. The percentages of annual total units of synthetic oxytocin injection imported and prepared

domestically passed are shown in Fig. 5, {B].

(Received May 31, 1968)
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FHEIZ1957E 0 b, EhFFT Iy v v b VBT
AT AU RN 1963420 5 M T NEFRER
BizeEah T2, SOIRIBHELIEIC A * ¥
MoV EBH, AFV PNy IANERMABRT
CBERESTWA. b OilE 04/ (1958~ 1967)
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Fig. 1. The annual total oxytocic units of
each injection passed in the national assay
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Fig. 2. The annual total units of vasopressin
injection passed in the national assay
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Fig. 4. The percentage of annual total units of
posterior pituitary or oxytocin injection with
different concentration
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b, RECIEAOLOLEER-TETS. & (81 [ natural syntheic
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Fig. 5 [A] The percentages of annual total units
of natural and synthetic oxytocin injection
[B] The percentages of annual total units of
synthetic oxytocin injection imported and

prepared domestically.
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Table 1. Numbers of posterior pituitary preparations examined and rejected

in the national assay during recent ten years

year pituitary inj. osytocin inf- | ergomeine inj. | piaatary g | VeoPresin inj
examined | rejected | examined | rejected | examined | rejected | examined | rejected | examined rejected

1958 22 1 10 0 — — — — 1 0
59 16 0 14 0 — — — — 1 0
60 21 1 19 0 — — — — 5 0
61 18 0 28 0 — — 1 0 10 0
62 17 1 25 0 — — 8 l 3 0
63 18 2 31 0 4 0 4 0 4 0
64 21 0 29 1 3 0 4 0 1 0
65 13 2 36 1 5 1 7 0 5 0
66 7 0 35 1 3 0 10 0 3 0
67 9 0 34 0 4 0 5 0 2 0
total 162 7 261 3 19 1 39 1 35 0
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Recent Results of the Tests Requested Specially by the Minister and the Tests
Sor Arranged Inspection of Vitamins.

Akio Tanmura, Kuniko Kawanara and Toru Apachi

Results of tests for arranged inspection (1967) and tests requested specially by the Minister of Health
and Welfare (1964-1967) for vitamin preparations and powdered milk are described. In the test for thiamine
derivative injection in 1967, free thiamine (postive compounds for thiochrome reaction)were detected in
the range of 0.8-5.7%,, and the free thiamine value increased to 4.0-22.19%, after two months storage at 40.
In a case of powdered milk in 1967, an excess of added vitamins, sometimes over 5009, for the labeled amount,

was detected.
(Received May 31, 1968)
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Table 1. Stability of thiamine derivatives during the storage at 40°,

Thiamine Derivatives Initial 1 Month after 2 Months after
Content** 117.3 106.2 95.3
TDSY Injecti
ryection Free Thiamine* 5.7 11.6 22.1
C t t** —_—
TPD? Injection ontent” 114.4 103.8
. Free Thiamine* 0.8 _ 4.0
C t t** —_—
TTFD® Injection ontent” 120.2 101.8
Free Thiamine* 1.2 — 6.7
: Content** — : .
BTDS® Injection ontent” 128.6 105.2
Free Thiamine* 4.3 —_— 17.3
Cont okl R
TATD® Injection ontent” H3.5 9.3
Free Thiamine* 2.4 —_— 13.8

*Including the other Thiochrome-positive compounds.
**Amounts (%) of thiamine derivatives and Thiochrome-reaction positive compounds for labeled amount

of thiamine derivative.
1} Thiamine disulfide
2) Thiamine propyl disulfide
3) Thiamine tetrahydrofurfuryl disulfide
4) Benzoyl thiamine disulfide

5) Thiamine 8—(methyl-6-acetyldihydrothioctate) disulfide
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On the Examination of Powdered Crude Drugs in the Market in 1967

Kazumitsu NisuiMoTo, Motoyoshi SATAKE and Kimiko Banpo

Powdered scutellaria, powdered geranium, powdered angelica, powdered cnidium, powdered peony,

powdered glycyrrhi and powdered hoelen from the market were examined according to J. P. VII. As the

results all of the samples passed through the examinations.
(Received May 31, 1968)
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" Test Results of the Official Inspection of Physical Properties of Exported Absorbable
Surgical Sutures from 1964 to 1968

Masamichi Fuju, Takashi HoriBe and Hiroshi Kikucrx

For evaluating quality of absorbable surgical sutures, which had been exported to about 16 locations

in the world, the following results were obtained from 1964 to 1968.

Total number of samples 380712
Number of unfavorable quality (Physical test) 4
Per cent of unfavorable quality (Physical test) 5.3%

(Received May 31, 1968)
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Inspection Data of the Commercial Printed Butter Products

Masahiro Iwaipa, Takashi Tatsuno, Ryoko EBINE and Iwao Kawasniro

Eleven samples of commercial printed butter products were analyzed for their indication, weight,

chemical compostions, taste and other qualities. There were no problems concerning the indication, contents,

texture, appearance and off-flavor.

For the evaluation of contents of the samples, the differences between the actual net weights and the
designated ones varied in the range of -3 to —8 g. All of the samples had averages of less than 16.0%, of

moisture and more than 80.0% of fat contents, respectively. For the presence of food additives, all of the

sodium chloride contents were within a concentration range of 1.29 to 1.76% and those of dehydroacetic

acid were well below 40 mg?%,. Foreign vegetable fat was proved to be present in only one sample.
(Received May 4, 1968)
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Results of Filth Test on Imported Dry Milks during the Past Five Years

Akio Mitsura, Hiroe MivajiMa and Iwao KawAsHIRO

During the past several years, imported dry milks which were unloaded at the Yokohama Port and the

Tokyo Port in Japan have been examined for a full evaluation of the sanitary condition, especially on the

detection of filths.

The results obtaind from filth test within the recent five years are summarized as follows:

(1) The sanitary conditions of dry skim milks imported from New Zealand were usually better than

those from U.S.A., exclusive of the mite’s contamination.

(2) Through the inspection of dry skim milks of those two countries, it was revealed that the sanitary

conditions of the dry milks were hardly improved. However, the counts of the significant filths such as mites,

insect fragments and small metal pieces were tend to be gradually on the decrease.

(3) Dry skim milks imported from Ireland and France and dry whole milks from Belgium were con-

siderably spoiled.

(4) The majority of the detected contaminants was composed of scorched particles, originating in

manufacturing process of dry milks. A few mites, insect fragments or small metal pieces were also detected

frequently.

(Received May 31, 1968)
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Table 1. Summary of filth test of dry skim milks imported from U.S.A.
Distributi f 1 d h grade of contaminati
Number istribution of samples un (e(% t;ac grade of contamination Detected frequency™3 for
Year*!| of 0.2 mg . Insect
samples [0.0 mg*2| 0.05mg | 0.lmg | 0.2mg| 0.5mg| 1.0mg|+0.5 mg Mites fragments Small mf‘al
+1.0mg (%) | (%) | P (A
1963 296 1.0 54.7 30.1 1L.8 2.4 0 14.2 2.7 1.7 0.3
1964 308] 10.4 38.6/ 26.6/ 17.5 4.9 2.6 25,0 6.8 0.3 1.3
1965 224 8.0 38.8 © 30.8 12.5 7.6 2.2 22.3 0.9 0 0
1966 30 3.3 43.3| 33.3 6.7 10.0 3.3 20.0 0.3 0 0
*1, No available sample from U. S. A. examined in 1967.
#2. Milligrams of contaminant per 25 g sample.
*3, These percentages represent frequency of the samples from which three important filths were
detected respectively.
Table 2. Summary of filth test of dry skim milks imported from New Zealand
Distribution of samples under each grade of contamination *
Number (%) Detected frequency* for
Year*l] of 0.2 mg . Insect
samples | 0.0mg* | 0.05mg | 0.1mg | 0.2mg | 0.5mg | 1.0mg|40.5 mg| Mites fragments Small me tal
+10mg (9) | (%) | Pleos (%)
1963 24 0 54.20  37.5 8.3 0 0 8.3 4.2 0 0
1964 29 3.4 58.6) 34.5 3.4 0 0 3.4 17.0) 0 0
1966 59 0 45.8 47.5 3.4 3.4 0 6.8 1.7 0 0
1967 4 0 0 25.00 50.0 25.0 0 75. 0 0 0 0
*], No available sample from New Zealand examined in 1965. Other footnotes same as those of Table 1.
Table 3. Summary of filth test of dry milks imported from the other countries
Distribution of samples under each grade of Detected
Type of | Number contamination (%) frequency* for
Country | Year Zl?ilk of 0.2 mg Mites Other
samples | 0.0 mg*| 0.05mg | 0.1mg|0.2mg|0.5mg|1.0mg|+0.5 mg extraneous
+1.0 mg| (%) | materials (%)
Canada | 1966 | skimed 13 0 46.2) 30.8; 15. 4‘ o 7.7 23.1 0 0
Ireland | 1966 | skimed 12 0 41.7| 25.0] 25.0 0 83 33.3| 16.7 0
France | 1966 | skimed 10 0 30.0p 30.0, 20.0] 10.0 10.0 40.0 0 0
France | 1967 | skimed 48 0 12,5 22,9 20.8/ 29.2| 14.6 64.6/ 2.1 8.3
Belgium | 1966 | skimed 16 0 56.3| 37.5 6.3 0 0 6.3 0 0
Belgium | 1966 | whole 49 0 32.7) 30.6| 26.5 8.2 2.0 36.7 8.2 0
Belgium | 1967 | whole 8 25.0 37.5) 37.5 0 0 0 0 0 0

Footnotes same as those of Table 1.
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Report on Chemical Examinations of Imported Foods in 1967

Ryuji AMano, Sadao UcHrvama, Midori Yamacata, Tatsuo Konoo and Iwao Kawasairo

The results obtained from chemical examinations of imported foods in 1967 are summarized as follows:

The examined foods were collected by the Food hygiene inspectors in consideration of packaging type,

storage condition, labelling, result of the past examination, etc.

About 25 per cent of the samples were determined to be placed under poor sanitary conditions, because

of the presence of the naturally occurring toxic substance (on beans), the spoilage (on frozen shrimp), the

excessive limited amounts of food additives, and the unauthorized additives in this country.

(Received May 31, 1968)
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Table 1. Chemical examinations of imported foods in 1967

Item of examinations*
Food Judgment S ‘ . .
ulfur .ol Artifical Hydrogen
dioxide Preservatlvesi dyestuffs cyanide Others
Dried vegetable 8 {12 i 6/8
Processed fruits 43 { II; % 20/27 3/14 4/5
Jam & Marmalade | 40 {11; 01 oss 0/17 14/96
Almond & Kernel P 5
of apricot 7 {R 9 217
Beans 0 {f 10 10/20
P 61
Canned green peas | 63 {R 2 Cu 63/63
] P 1l
Confectionery 194R 5 7/8 13/18
C 3
P 6 Antioxidants: 0/4
Soft drinks 10{R 3 1/2 4/4 Carbon |
¢ 1 dioxide * 3/3
Alcoholic beverages| 24 {11; 23 I(\/I;:t{la;;;}ml) 0/24
Cheese 4 {II; % 2/3 Paraffin wax: 1/1
P 6
Caviar 154R 5 6/6 11/11
G 4
P 49 Organoleptic test: 77
Frozen shrimp 77 {R 95 Volatile basic, 49
c 3 nitrogen :
Canned foods 7 {ll; g 1/5 8;?::;1?’;‘0 test: 1
Synthetic sweetner: 0/1
Miscellaneous 28 {P % 5/7 1/2 08 P e 07
Arsenic & metals : 1/3
Others: 9
P: passed R: rejected C: with care
*Numerator: the number of samples from which the substance is detected by the examination,
Denominator: the number of total examined samples.
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Results of the Official Inspection of Artificial Sweetners and Flour Breaching-
Oxidizing Agent

Tetsuo INouE, Toshio TErasHMA, Toshio Havasar, Hiroshi SHiMura, Yasuhide Tonogat,

Yoriko Nisuino, Shoko Naxamura and Yoshie Sarro

Results of the official inspection of artificial sweetners and flour breaching-oxidizing agent in 1963-1967

were described as follows:

For the inspection of the artificial sweetners, 23,823 samples of saccharin sodium and 13,579 of dulcin

were tested. Only three of the former and 111 of the latter were not fitted for the Japanese Standards of Food

Additives, respectively.

For the flour breaching-oxidizing agent, 5,310 samples of diluted benzoyl peroxide were tested and all

samples were passed.
(Recieved May 31, 1968)
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Fig. 1. Numbers of tested samples of Saccharin
Sodium in 1963-1967
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Table 1, Numbers of rejected samples of
Dulcin in 1963-1967

e o ection | 1963 | 1964 | 1965 | 1967 | 1967
Melting point 36 6 0 27 0
Clarity of solution | 17 0 0 12 0
p—Phenetidine 0 0 0 7 0
Readily carboni-
zable substances 0 0 0 6 0
Total 53 6 0 52 0
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A Mpycological Examination for the Presence of Mycotoxin-producers
on the 1954-1967’s Stored Rice Grains

Hiroshi KuraTa, Fumi Sakasg, Shun-ichi Upacawa, Masakatsu IcHinoE, Meiko Suzukr and

Noriko TAKAHASHI

Since the hepatotoxic metabolites known as aflatoxins were found by the outbreak of ‘“Turkey X”

disease in England in 1960, the wide-spread of mycotoxiéoses in animals and human has become an in-
creasing problem in the world. In Japan, the study of mycotoxins and their effects is well established by the

work on toxic yellowed rices, which have been defined as the deterioration of rice grains by some species of

Penicillia such as Penicillium citreo-viride, P. citrinum and P. islandicum.

Enumeration and identification of fungi contaminated with cereal grains and their products are im-

portant works for understanding the sources and kinds of mold damage encountered and the security of
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tested materials. From our routine works during 1954-1967, the present paper was designed to demonstrate
the frequency of occurrence of mycotoxin-producing fungi and the constituent members of microflora on
the stored rice grains, especially on the imported milled rice.

The total number of 3014 samples of rough and polished rices, representing the majority imported from
more than ten different countries, has been assayed for the presence of mycotoxin-producers and for associated
microflora in our mycological laboratory. Eleven group species were detected consistently; e. g. Aspergillus
candidus, A. flavus-oryzae, A. glaucus, A. niger, A. versicolor, Penicillium chrysogenum, P. citrinum, P. ¢yclopium, P.
dicum), P. rugul

In 1967 an outbreak of Fusarium-toxicosis among some local inhabitants occurred in Kanagawa and

and P. viridicatum.

JSuniculosum (mostly of P, sl

Kagoshima Prefectures, Japan. In Table 5, it was shown to be due to the consumption of molded rice infected
with the fungus Fusarium roseum.

Although the great variations of mycological quality existed among the tested samples during 1959-
1967, 219, of the 593 samples of imported rices from Thailand, Burma, Formosa, and China, were placed

under poor sanitary conditions and were rejected as the results. It is of interest to note that the toxic Penicillia

were found to be components of most flora of these rejected samples.

(Received May 29, 1968)
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J BEAKE L UETOENERRERBE IOV TH
EL, MARRE L ORSWHRIEIC 2\ T 2 R
Ho—eRALEZ,

B E 5B

BEAHRHBEOMALREREEIC L o7/,
S2EDE5THB.

Czapek-Dox XM ZARFHE L LTHET
5, 3kbkkrl0~20g % 250 m! DPEE=AT7 5 2 =

LY EEENTEROBBEA TH0EEKT 5. -
FIZZ ORMEREL N VILICBL, KkBx 1 KZoR
BB |REREC Yy bbb\ T RS

Z DM

LBy, ZoRBREY 25° OEEBNIZTT7 ~10H
ML, BFLTRIBORERITA ) LELREHE
OFEREAET 5. HERRIITI00~300& T3,
WRLE LT 3EOBYSHKE Penicillium citreo-viride, P.
citrinum, P.islandicum 33 1 %P LB SN BEB E
UBEZHBOBEEREA LD LN ETNEY LT
5,

BRERES X 0B

(1) 1954~1961FE BT BHARDOI /07 0—5
22T

F 1 ZPWEROXHEE i+ Aspergillus, Penicillium
B, 2ofoEE, BURHE, B X UWME - BRI
DWTHEEC BT s PYRETR L, ZoMicis
B IRERREE3,014 THh - .

Aspergillus JBy31954, 1963, 1967 DB EEITBVT
WODBERE R LI, HORE LT ERESEN I A
LN BEETH Y, patulin, aflatoxin, ochratoxin
5. ¥ o mycotoxins X Bl LT 4. clavatus, A. flavus, A.
ochraceus 73 ¥ BRI ER SRS,

Penicillivm  JBi11954, 1956, 1962, 19674EiCHB\VC
ERDMEESN TS, TTIRIBER X 5 CEBEEH
P. citreo-viride, P.citrinum P.islandicum DAFZENEETH
21E %, P. cyclopium, P. urticae, P. rugulosum jr ¥ my-
cotoxins FEAIZEE T 5HMEOEZ L BRI OBICEEN
T3, '

(2) 1955~185T4ERIICHBITBHEKI /AT A~

DEEMNEFARICONT
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Table 1. Summary of average micro-organisms contents of the imported rice grains during 1954-1967
. i Year and No. of samples
Micro-organisms 1954 1955 1556 1957 1958 1959 1960
(392) (698) {496) (350) (457) (239) (97
Aspergillus spp. 23.0% 6.0% 8.0%  10.0% 8.5% 8.4% 7.2%
Penicillium spp. 8.0 4.0 7.0 2.5 4.5 5.1 2.2
Other fungi 11.0 5.0 9.0 1.5 8.5 9.3 5.6
Actinomycetes 5.0 3.0 4.0 4.0 2.5 9.3 5.6
Bacteria, Yeasts 53.0 82.0 72.0 72.0 76.0 33.3 32.2
. . Year and No. of samples
Micro-organisins 1961 1962 1963 1964 1965 1966 1967
(3) (52) (124) (24) (70) (4) (8)
Aspergillus spp. 4.7%  3.9%  22.5%  1.5%  2.8%  0.8%  28.5%
Penicillium spp. 0.2 8.2 5.0 1.2 1.1 1.1 28.3
Other fungi 3.8 1.5 15. 1 4.8 1.8 1.3 9.9
Actinomycetes 1.4 4.5 6.0 4.4 0.2 1.0 1.4
Bacteria, Yeasts 89.8 17.5 41.0 29.9 23.9 23.7 63.1
Table 2. Aspergillus species isolated from stored rice grains during 1955-1957
No. of isolates! " Occurrence and No. of samples* »
* —~ — — —~ —~ —~ — 8~ —
3 « 8 ; = ~
Group species E g g g C.;é é % g* g Tg
g 3 & D 5 & e = 5 &
%
A. flavus-oryzae 302 368 2,228 790 43 12 2 67, 36/ 27.5
A. candidus 610 1,291 1,027 135 60, 415 59 14 197 27
A. glaucus 227 262 258 842 161 126 71 1,013 61| 21.5
A. niger 30 5 959 126 3 2 8 5 8
A. versicolor 349 264 43 123 17 47 21 46 137, 7.5
A. terreus 95 41 143 64 76| ) 18 34 3
A. fumigatus 47 16 15 40 23 1 : 12 40 L5
A. tamarii 26 6 15 79 1 1] 1
A. ochraceus 51 23 15 7 1 2 - 10 I 1
Miscellaneous 10| 29 38 8 19 7 34 1
Uncertain 20 18 23 22 2 1 8 1 1

Tables 2~4 iz Aspergillus, Penicillium B L %D
MOBIED F R ERIC 2T 1955~ 19570 3 % &Eich
foo THEERBICHPTONBERAELEE R EZ R L
7z,

BEHAEI31,604T, ZhXY Aspergillus BE EK
14, 008K L7, ThidBohich U 35% %
W, Table 2 iziR¥ & 5 IEERX 4. candidus, 4.
flavus-oryzae, A. glaucus, A. niger, A. versicolor T} -7z.

Table 3 24 &3 & Hic Penicillivm O¥ B2 B

8,000, HULED20% T, P. chrysogenum, P. citrinum,

P. cyclopium, P. funiculosum (P. islandicum #E:h5),
P. rugulosum O&BENEHH L. )
ZOMOBHEIZ SV TORBRE T, HWEHO muco-
rales H 35 b £ { B & h, R BB Tk Alternaria,
Cladosporium, Helminthosp d
DEBIP—RRAICH E D i, Fusarium, Monilia 13 8
FERERL L BRI EZ VLD LIEVAAY., Zh
% Table 4 {Z/RLTz,
(3) 151FECHEIBPKABFEROZI /DT D5

19574 X B AR L 2 PREEEREE L. K

l yees, Trich ma

tum, P
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Table 3.  Penicillium species isolated from stored rice grains during 1955-1957

Occurrence and No. of samples*

No. of isolates
X = —~ — —~ — —~ — P —
.E g é < P R IS 5 § I -
Group species é g é ; {"3" 51;. E % g E
e %
P. citrinum 109 101 124 67 18 3 410 15 5 10
P: ¢yclopium 57 42 438 56| 2 170) 42 13 10
P. funiculosum 334 91 10 55 2 1 273 1 6 9
Sy 303 84 19 61 33 1 8 s 45 6.5
P. chrysogenum 50 195 36 35 6 27 136 21 4 6
P. rugulosum 46 46 14 349 4 8 1 8 5.5
P. viridicatum 2 3 12 11 132 2 2
Ramigena 59 13 14 40 5 2 8 3 2
P. implicatum 18 20| 3 76 6 8 5 6 2
* P. adametzi 4 8] 1 4 89 [ 1
P. oxalicum 27 2 23 2 2 1 3 22 1
Miscellaneus 56 67 31 25 15 4 15 16 150 3
Uncertain 530 418 236 806 35 341 1,404 86| 40/ 42

Table 4. The remaining groups* of fungi isolated from stored rice grains during 1955-1957

No. of isolates Occurrence and No. of samples**

Pl sl ) | al | | sl | =
o ¥ ~ = = e e L =% e
2| S8 G e
= a g —
Group of fungi 5 g 5 . ; é ;;& ;E E“ %5 [:%
%
Phycomycetes 1,012 495 4,000 902 84 7 429 49 97| 42
Monilia 8 6 19 11 44 1,187 8
Cladosporium 343 245 73 100 42 9 31 14 32 5.5
Pacecilomyces 273 71 19 56 26! 1 6 3 520 3
Fusarium 3 4 2 13 2 333 2
Helminthosporium 25 62 21 3 51 4 55 35 2 L5
Dematiaceae*** 5 39 22 6 149 24 L5
Trichoderma 117 6 10 27 7 46 1
Alternaria 31 24 18 41 69 1 5 1
Ascomycetes 10 11 98 2 2 46 5 1
Sclerotinia 17 99 40 5 1 1
Miscellaneous 79 41 14 9 19 1 3 69 2 L5
Uncertain 489 2,087 224 223 1,232 17 107 710, 25 31

*See Tables 2 and 3.
**&Exceptions of Alternaria and Helminthosporium.

ik Eic B 3 BEKAIC L 20T, #F) BBE B A7 X B ic Fusarium Eiz L 28 LBRE S h,
cBEREBFETCEETHREREBZ LicAhE4E  ZEREL roseum Link L3# 2 S, Fusarium OFE
REFEINTVE, ThooREL - BAERI &£+ 3FEWE L LT butenolide, scirpenol JF7FilT
BE L ERNICRE L RS Table5 TR, F2»  HELDIRERTVS.
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Table 5. Mycological examination for the deterioration of domestic rice grains associated

with Fusarium-mycotoxicosis in 1957

Micro-organisms

No. of isolates from 500
grains of samples

Micro-organisms

No. of isolates from 500
grains of samples

Rough rice | Polished rice Rough rice | Polished rice
Penicillium Fusarium 291 79
P. ¢yclopium 3 Helminthosporium 20 9
P. chrysogenum 1 Epicoccum 5 2
P, brevz-z,:ompactum 4 Ascomycetes
Uncertain 6 Chaot 1
Aspergillus Uncertain
A. flavus-oryzae 29 fungi * o
A. candidus 1 Total fungi 385 225
A. fumigatus 6 Actinomycetes 1
Uncertain 1
Bacteria, Yeasts 298 348
Phycomcetes 4 7
Fungi Imperfecti El(i)(ffcll-organisms 684 573
Cladosporium 4 8
Table 6. Mic.roﬂora of the ifnporte‘d polished rices Table 6. (Continued)
from four different countries during 1964-1967
l\ilstgl;tfes Occurrence and No. of samples* ligia:)tft;s Occurrence and No. of samples*
T};:Iil' d Burma| Formosa| China| Total T};Zi; d Burma| Formosa| China| Total
Fungi (33)%{ (19) | (19) | (28) | (99) Fungi 3%)*| (19| (19) | (28) | (99)
[
Aspergillus: % Phycomycetes 45 38 1 7 21%)
A. glaucus 55 1 11 59 36 Ascomycetes 1 1 0.5
A. versicolor 1 88 12 4 30 Fungi
A. niger 25 3 9 Imperfecti
A. candidus 4 1 13 3 6 Paccilomyces 29 4 1 7.5
A. flavus 7 1 2 Alternaria 4 1 2 25 7
A. ochraceus 3 1 Helminthosporium 0 | 14 4| 65
A. terreus 1 2 1 Scopulariopsis 26 6
A. ustus 3 1 Cladoesporium 8 8 4 2 5
A. fumigatus 2 0.5 Fusarium 3 5 2
Uncertain 10 4 3 30 13.5  Curvularia 2 0.5
Penicillium: Cephalosporium 1
P. viridicatum 108 26 Cha.etomella 1
P. chrysogenum 8 39 11 Ep wooctum L
P. funiculosum 41 4 11 Nigrospora 1
P. cyclopium 5 %5 | 7 Phoma !
P. canescens 6 1.5 Stachybotrys 1
P. oxalicum 5 1 Stemphylium 1
Ramigena 5 1 Torula 1
P. citrinum ] 3 I Trichothecium 1
Uncertain 39 | 17 | s8 | 74 | a0  Uncertain 59y 2| 8 0 9% 4
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(4) 19B4~1967TEICH I 3 EFHAKI /7 A—

S OBBAR

4, En<, BE, TEHALEELIE» LA
ERRIRBOI I v T v —FiLonT, EOER
WEZER UM Table6 T3 .

WOOKE, 2048813 dspergillus[B 3508k, Penicillium
B 418 8%, £ OO 436 BRTHR S, . 1955~19
STEMORTREKFER L @ ERBOEM AR L i,
A. candidus, A. glaucus, A. niger, A. versicolor, P. chrysoge-
num, P. ¢yclopium, P. funiculosum (P. islandicum % &te),
P. viridicatum, Mucorales, Alternaria, Cladosporium, Hel-
lomyces, Scopulariopsis 73 ¥ b3 LLERHY
EPSWESh T3, ERENZORF A HEXK K
P, islandicum OBEBLL B b kL, PEEX
DOBUFERBE L1 LTS,

(5) 19591967 FEHH &L ZDANE

Table 7 13535 9 EMIC B EARBREORE S
BEXREOEYRE L UP P X VBECBEREATE
BIHRANEL Iz o Ll HER P LBE LD TH
5, BEECBWTHIR Y R4 OBREBL LN 1L
BEICRRFICABEEBDOERE R LT
bbb oT, B> THULADEBAAR X
DI, BREETS.

THERAERICHS L Table8 D LR b L5,
BAROZWF A, Eow, B, BEOERICHE:
T14~28% DARTEHBI B % & W KEOBRAS I
BHHLEoTv53,

minthosporium, P

H L B &

LRI BT & Y #4 O mycotoxin FHE RS 5
FEPRELEN TR VBB CRESEMRENZ ©
EHTORBREMCSVTOR—OHEEL £ » T
3. FOEKRTHBARO L OBYE A BREIMERIC S
WTREITRP OER E HE, BReB v Tk Ehy
BEROBBEE - TV HZ LARARICAR L b h
3. LPLISTEERBUEFO0ES LI A2, B
SBOEEMREC SV T L BEEPBI52 LiZT
i,

Table 7. Distribution of unfavorable samples
among the 1959-1967’s imported
polished rice

No. of No. of | No. of rejected samples
Year | examined | rejected | due to the presence of

samples | samples | yellowed rice Penicillia
1959 239 56(23%) 44(18%)
1960 97 20(21%) 15(16%6)
1961 3 0 0
1962 52 21(40%) 19(37%)
1963 124 30(249%) 16(13%)
1964 24 1( 4%) 1( 4%)
1965 70 1( 1%) 10 19%)
1966 4 0 0
1967 8 4(50%) 4(50%)
Total 621 133(21%) 100(16%)

Table 8. Occurrence and distribution of un-
favorable samples among the 1959-1967’s
imported polished rices from four different

countries
No. of rejected
No. of No. of
Country | examined | rejected samples due to the
amples les [PrEsence of yellowed
p sampies rice Penicillia
Thailand 187 42(23%) 25(13%)
Burma 152 43(28%) 38(25%)
Formosa 296 35(16%) 25(11%)
China 28 4(14%) 4(14%)
Total 503 | 124(21%) 92(16%)

mycotoxins DRSS AL HBLRHE & B O, %
Tz Z & @ mycotoxins D 5 B T A. davatus ¢ pa-
tulin, P. citrinum ¢> citrinin, P. islandicum ¢ islandi-
toxin, luteoskyrin ® X 5 2% < DEikic # DEE HR
HLDOENBES L, A flavus o aflatoxin, A.ochraceus
@ ochratoxin @ X 5 1272 Y FEOHERICD A F #
PREEWZBELRH-T, BERECLBASR D
BILERBEELNS. ARDAVEFANTIVE
# mycotoxins LRI S 5 HHE O R { L
ShBZ EHREELY,
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Lead Contaminations of Air on Street in Eleven Major Cities in Fapan
( July ~ November, 1967)

Noboru YaMaTE and Toshiro MATSUMURA

Lead concentrations of air were determined at crossing and road side in eleven major cities during

July~November 1967.

Average values of the lead concentrations in daytime were between 1.70 and 13.58 ug/ms3. These values

were higher than those obtained during ‘]uly& October 1966.
(Received May 31, 1968)

19664E DT 2Bl ZHEX 19674EL 7 ArbIL A
bV ERRESLUOBTORERB L UHERE
WUSATBROERFRE L. MEHEIRHE LR
LThs, PIERRERLCRIELTLDT.

FETHOBER (8 ~17H) ITRT 5 MEBEEONEHX
1.70~13.58 pg/m® CRE IR HAREREER D13, 58
(4.00~26.20) pg/m?, SLFHELE 8.69 ug/m®, K 6.26
pglm?, FBILE; 5.84 ug/m?®, £ E 4.75 ug/m®, &R
4.71 pglm®, HrE 4.44 pg/m®, 1EW 4.43 pg/m®, Hik

4.03 pg/m®, BEFHINETE (&) 3.77 pg/m®, HE
ENEY (218 1.97 ug/m?®, BE3AIE 0 1.70ug/m®
Thb. ETBR(S FHEOVHETRE) 2oV T
HBL, BEIEIBAROGTE, RIEIHFHOILH
BTHD. ShIEER X UREEORIEIEL 19664 &
Lhikd 3 L 19674813 19664F & 0 SAUE B340 3 /% (1966
#£1.71 ugfm?, 19674F 5.26 ug/m®), Z5WBEL 13 #4110 %

(19664F 3984/ 54, 19674 438&/54) ThZh
BWIILTWw5, ZRlBERIC X 3875 0EIE& 1319664 L

Table 1, Lead concentrations of air on street in eleven major cities in Japan

( July—November, 1967)

City San:lglti:g Lead c?ncentration(L) nug/ms? Trafﬁchc'nsuy L/T x 10% v‘e/}];::litiizy

min. max. av. |cars/five minutes m/sec

Takashima-Cho in Yokohama) July 15, 1967 5,86 11.74 8.69 362 24.0 0.6
Higashiniban-Cho in Sendai |July 25, 1967| 1,37 2.14 1.70 280 6.1 0.8
Okidateshinoda in Aomori | July 28, 1967| 1.68 6. 86 4.03 126 32.0 0.7
Tokousen in Niigata July 31, 1967 2,08 7.60 4,44 449 10.0 1.1
Kata-Cho in Kanazawa Aug. 2, 1967 | 3.62 6.67 4.71 277 17.0 0.7
Tenjin-Cho in Fukuoka Aug. 8, 1967 | 3.31 6.46 4.43 376 11.8 1.5
Hirano-Cho in Kagoshima |Aug. 11,1967 3.17 7.60 5.84 229 25.5 0.9
Umedashindo in Osaka Aug. 17,1967| 3.73 7.80 6. 26 676 9.3 0.7
Shijokarasumaru in Kyoto |Aug. 19, 1967 2.39 3.73 2. 84 417 6.8 1.0
Sasajima in Nagoya Aug. 23,1967| 3.10 6.95 4,75 587 8.1 1.5
Yuwaidabashi in Tokyo July 17, 1967| 4,00 26. 20 13.58 967 14.0 1.2
Route 246 in Tokyo Nov. 16,1967| 0.18 92,44 1.45 417 3.5 1.3
Nov. 17,1967 2.12 3.45 2.49 413 6.0 0.8

av. 1.97 415 4.8 1.1

Route 10 in Tokyo Nov. 9, 1967 | 1.83 5.50 4.11 363 11.3 0.7
Nov. 10, 1967| 2.45 4. 80 3.42 386 8.9 1.3

av. 3.77 375 10.1 1.0
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Arachniodes aristata Tindale &Y/~ x3v50¢

Athyrium japonicum Copel. ¥ 74

Cornopteris hakonensis Nakai »a3xvyFv¥
Ctenitopsis sinii Ching ¥v<¥#

Cyrtomium fortunei J. Smith ¥7 Y7
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List of Plants

Kasukabe Experiment Station of Medicinal Plants

Toyohiko Kawarani, Tsukasa Horikosui, and Masaji KaNEko

This list contains plants which are growing at Kasukabe Experiment Station of Medicinal
Plants, as of Jan, 1, 1968, There exist 182 families, 937 genera, 2,146 species, ‘
(Received May 31, 1968)

Dryopteris filix-mas Schott &/ 2v#¥ 4

Archegoniatae SHIPZEEMM - gymnophylla C. Chr. #2774 %7~

- gymnosora G. Chr. XAA5Fv4

- indusiata Mak. et Yamam.

Pteridophyta o Fff#yHi [ AAAFFVTRER

- lacera O. Ktze, 779V 7V¢
- maximowiczii O. Ktze. Fv#A4v4
- nipponensis Koidz. tvasv ¥
- polylepis C. Chr. I¥~vs~<viv
- saxifraga H. Ito A 94 5Fv 5
- sieboldii O. Ktze. F>#¥%v#

- uniformis Mak, #2<75¢

Aspidiaceae * 5 f

X kenzo-satakei Kurata #VX#+97¢

simplicior Ohwi »~x#v 4
standishii Ohwi VU swAvos Lastrea quelpaertensis Copel. ##4¥ay<

Matteuccia struthiopteris Todaro 2%>¥7>

niponicum Hance {XY7¥ Phegopteris bukoensis Tag. #FtAv5¢

okuboanum Mak., #+tAYI¢ - decursive-pinnata Fée #o7vv¥

Polystichum kiusiurnse Tag, - *¥=V¥ 294/
- makinoi Tag, #%4 /7
- obai Tag, vAFv4

otophorum Koidz. #=432v3v¢
wardii Mak. kv ~fXU7E

yokoscense Christ ~¥ /%Y
- pseudo-makinoi Tag. %174 /5

- retrosa-paleaceum Tag.
- var. ovato-paleaceum Tag.
VYFVLIF

- var. clivicola Tag. ¥~¥7v7>

Cyclosorus subpubescens Ching 7¥/»v#

Diplazium chinense G, Chr, t#%575¢

- tripteron Presl YavErovy

Woodsia polystichoides Eat. 477> ¥

esculentum Swartz 77v vy

- grammitoides Presl *YAvorvy Aspleniaceae FyElVFE
- nipponicum Tag, #=t#577¢
Dryopteris austriaca Woynar ¥7475¢ Asplenium normale Don
- bissetiana C. Chr. A4 #Fv¥ var. boreale Kurata VEY#RXI+5/%
- chinensis Koidz. %% %7~ - prolongatum Hook. t/xv%

erythrosora O, Ktze, ~_=v% - ritoense Hayata =V¥%v 5
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Asplenium wilfordii Mett, 7AF43v¥
Neottopteris antiqua Masam, ###=9#}Y
- nidus J. Smith ¥~ ¥=vxY

Blechnaceae ¥ 5H

Struthiopteris niponica Nakai ¥¥¥v7
Woodwardia X izuensis Kurata A Xz3€Fv4
- orientalis Sw.
var. formosana Ros. '~"FYayps~
- unigemmata Nakai Yavvrrvd

Botrychiaceae 7V 7EH

Sceptridium ternatum Lyon 7=/,~377¢

Davalliaceae /)7
Nephrolepis auriculata Trimen #~¥v4
- exaltata Schott
var. bostoniensis Davenp . #2 b # 7o
~— cv, marshalii Hort. 7¥#7¥%v4
- cv. schottii Hort. Aay by
Hymenophyllaceae =i/ 7§

Vandenboschia radicans Copel.
NAKxFIY

var, orientalis H, Ito
Osmundaceae £ ~<AF
Osmunda japonica Thunb., ¥y <4

Polypodiaceae 75KV H

ACFATERT
FATIYINTY

Colysis elegans Kurata
- hemionitidea Pr.
- shintenesis H. Ito ¥v7vvy7&£y
Lepisorus uchiyame H. Ito 2207+
Loxogramme salicifolia Mak. A 7¥F¥v%
Neocheiropteris ensata Ching
var. izuensis Kurata et Satake A X7 J~Jv
- subhastata Tag. ¥ /&¥¥

Platycerium bifurcatum C. Chr. =2VEVJv
- hillii Moore
Polypodium niponicum Mett. T#AF»X7

Pyrrosia lingua Farw, tbh>s3

Pteridaceae V35§

Adiantum cuneatum Lang. et Fisch.
BFIFRYTAVH

- capillus-veneris L. #9544

- pedatum L. 7V+%2v%

~ pubescens Schk. 735 7Y%2
Dennstaedtia wilfordii Christ #Yvrvs
Histiopteris incisa J. Smith =/ 3%v%
Hypolepis punctata Mett. 49ex77¢
Microlepia izu-peninsulae Kurata A F9z#s<
Monachosorum arakii Tag. LAxpavs
Onychium japonicum Kunze #%v/7
Pteris cretica L. var. albolineata Hook. ~<Y¥##¥#
- ensiformis Burm, #®=v¥
- oshimensis Hieron, »~#vVsyv¥Erx%
Schizaeaceae =7 ¥#

Lygodium japonicum Swartz #=2¥

Spermatophyta ®ETFiEHM
Angiospermae #THEE M

Dicotyledoneae #{-F-IEEYH
Acanthaceae Y}/
Acanthus mollis L, »7¥3
- montanus T. Anders.
- niger Nees
Adhatoda vasica Nees
Beloperone guttata T. S, Brand, ==t€Yy
Hypoestes sanguinolenta Hook.

Solaenacanthus apenninus Hook.
Aceraceae »=T7F

Acer negundo L, FxVzasp=F
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Acer palmatum Thunb.
ssp. matsumurae Koidz. Y<®3¢
- saccharinum Wangh. ¥t9x»=7

- spicatum Lam.
Actinidiaceae ~ ¥ ¥ tf

Actinidia arguta Planch. #aFv
- chinensis Planch. v7r<=##v¢
- polygama Planch. =&t

- rufa Planch, ¥<#r+v
Aizoaceae ¥ uYvHl

Delosperma aberdeenense L. Bolus

Glottiphyllum linguiforme N. E, Br. *27v¥¥
- starkeae L. Bolus

Lampranthus elegans Schwant.

Rhombophyllum dolabriforme Schwant,

Tetragonia tetragonoides O. Ktze. Y7
Amaranthaceae Ut =f

Achyranthes fauriei Lév, et Vnt, ©r#4/ax#
- japonica Nakai ex¥41/=axX#

Anacardiaceae UL UE

Continus coggygrica Scop. »7'</%
Mangifera indica L. <»=—
Rhus aromatica Ait.
- Jjavanica L. X&F
- sylvestris Sieb. et Zucc, ¥vnE¥
~ verniciflua Stokes V¥

Schinus molle L.
Annonaceae 2L AT

Annona cherimola Mill. F=Y®¥

- muricata L. MRV VALY

- squamosa L. sSvva
Artabotrys odoratissimus R. Br. #vY 9%

Asimina triloba Dunal &—&—

Cananga odorata Hook. f. et Thoms, A7»17v /%

Apocynaceae *aUF7 hUR

Acocanthera spectabilis G, Don ¥>#v % Fx
Allamanda cathartica L. ##~+7 V77 #X3

- var, hendersonii Raf. 7977 %X35

- neriifolia Hook. EX7Y75ux5
Alstonia constricta F. Muell.

- macrophylla Wall,
Alyxia pubescens Turrill

- ruscifolia R. Br.
Amsonia angustifolia Michx,

- elliptica Roem. et Schult. Favvryy

- tabernaemontana Walt.
Anodendron affine Druce ##%#xX7
Apocynum cannabinum L.
Carissa arduina Lam.

- carandas L. %Y v¥
Dipladenia splendens A. DC,
Nerium indicum Mill. ¥av #2719

- var, leucanthum Mak, ¥w3F%ayFshy

Ochrosia elliptica Labill.
Plumeria acutifolia Poir. A ¥ K4
Rhazya orientalis DC.
Rauwolfia caffra Sond.

- canescens L.

- chinensis Hemsl. #%5474%

- serpentina Benth. ex Kurz ¥ Y% &7
Strophanthus divaricatus Wall.

- kombe Oliv.
- sarmentosus DC,

Thevetia neriifolia Steud. * % %avF7 v
Vinca rosea L. =F=FY7%

Aquifoliaceae ¥/ %f

Ilex aquifolium L, &faves7x
~ integra Thunb. =#/%
- latifolia Thunb. #3733y
- macropoda Miq. 7#»%
- rotunda Thunb, ZwikzF
- serrata Thunb. v2®F%

Araliaceae 7z Ff

Acanthopanax spinosus Miq. ¥<¥V=a¥

Aralia elata Seem, ¥7./%
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Aralia mandshurica Rupr.

- racemosa L.
Tatsia japonica Decne. et Planch, ¥v7

--  f. variegata Nakai ¥=7v>7
Kalopanax pictum Nakai V%V
Panax ginseng C. A. Mey, Favtr=rvv

- japonica G. A. Mey. F7&v=vov
Schefflera octophylla Harms., 77 /%
Tetrapanax papyriferum K. Koch Y y#>Y#7

Aristolochiaceae U</ AXJ7VF

Aristolochia bodamae Dingl.
- debilis Sieb. et Zucc. YT/ AXZY
- manshuriensis Kom.
Asiasarum sieboldii F. Maek. U Z/%4 v
Heterotropa blumei F. Maek. 7¥av7aA
- kumageana F. Maek. y~y%v 744
- megalocalyx F. Maek. =¥ /7v 741
- nipponica F. Maek. #v7#4

Japonasarum caulescens F. Maek. 7#/5744

Asclepiadaceae #5741 €l

Asclepias curassavica L. by 9%
- incarnata L.
- tuberosa L. ¥F¥tvyvZ
Ceropegia woodii Schlecht. »—F»Z7
Cryptostegia grandiflora R, Br.,
Cynanchum japonicum Morr. et Decne. A 2#X7
- ovalifolium Wight
Gomphocarpus fruticosus R, Br. 7y&»tyv#
Hoya carnosa R. Br. #2757~
Periploca graeca L.
- sepium Bge.
Stephanotis japonica Mak. ¥#%Yy

Vincetoxicum officinale Moench
Balsaminaceae Y VU7XV UH
Impatiens balsamina L. &Y€y
- noli-tangere L. Y J7x

- sultani Hook. 77 Y&y teyih

Begoniaceae ¥ =¥ i R UE

Begonia albo-picta Hort.
- evansiana Andr. YaVaAfFy
- fuchsioides Hook, =/R==7
- maculata Raddi ¥ 7Xy===7
- metallica G. Smith 7 7Y ~_==7

- rex Putz. #*ARF=7
Berberidaceae 2 X#l

Berberis amurensis Rupr.
- angulosa Wall.
- aristata DC,
- brachypoda Maxim.
- brevifolia Philippi
- chinensis Poir.
- darwinii Hook.
- francisci-ferdinandi Schneid.
- gagnepainii Schneid.
- heteropoda Schrenk
- julianae Schneid.
- koreana Palib.
- ottawensis Rehd.
- rubrostilla Chitt.
- sargentina Schneid.
- serrata Kochne
- sibirica Pall.
- sieboldii Miq.
- thunbergii DC,
- var. maximowiczii Franch, et Sav, #%
- tischleri Schneid.
- vulgaris L.
- wilsoniae Hemsl,
- yunnanensis Franch.
Epimedium grandiflorum Morren A%YYy
- sagittatum Maxim. &¥x4 )Yy
~ sempervirens Nakai %9430y v
Mahonia japonica DC. eAI7¥Fr7v
- repens G. Don
Nandina domestica Thunb. +¥ 7
Podophyllum emodii Wall.
- peltatum L. #F740n

Betulaceae %%/ %f

Alnus firma Sieb. et Zuce. Y¥+7 ¥

- japonica Steud. »~¥v/#%
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Carpinus japonica Bl. 2<¥7

Corylus avellana L.

Bignoniaceae /JU¥ U HXT B
Bignonia capreolata L. Y ) ¥3x»X7
Campsis grandiflora K. Schum. /9¥v%X3
EVAA DS P
Catalpa bignonioides Walt. 72V Z%¥45

- ovata G. Don *%¥%7%

faba &4

- radicans Seem.

- speciosa Engelm.
Heterophragma adenophyllum Benth. et Hook.
Jacaranda acutifolia Humb. et Bonpl.

- mimosaefolia D. Don

- ovalifolia R. Br.
Parmentiera cereifera Seem. w—Y7/%
Spathodea campanulata Beauv, »=v#7
Tabebuia pentaphylla Hemsl,

Tecoma capensis Lindl. t#/U¥v 227
- X smithii Hort.

- stans Juss.
Bixaceae <=/ %F

Bixa orellana L. ~*=/%

Bombacaceae Y YEl
Bombax malabaricum DC, *VZ
Ceiba pentandra Gaertn. #+&»Z

Chorisia insignis H. B. et K.
Burseraceae .7 VF

Boswellia carteri Birdw.
Boraginaceae A7V *H

Alkanna lutea A, DC,

- tinctoria Tausch 7aav
Anchusa italica Retz. v¥/¥#7%

- officinalis L.
Asperugo procumbens L, FFAT¥E
Borago officinalis L. w»V &%
Cerinthe minor L.

Cynoglossum amabile Stapf et Drumm. &Y/v9) Yy

Clynoglossum officinale L.
Echium vulgare L.
Ehretia dicksonii Hance
var. japonica Nakai <mAFve /¥

- ovalifolia Wight #¥+/%

- var, liukiuensis Matsum, JVa9%ayFoy /%
Heliotropium corymbosum Puiz. et Pav. =#1s5¥%%

- peruvianum L, ~VY#twe—>
Lappula echinata Gilib. /7 A7¥%
Lindelofia macrostyla Popov
Lithospermum arvense L. 4 XAa5¥%%

- erythrorhizon Sieb. et Zucc.

- officinale L. tfayvasas¥yx
Messerschmidia argentea Johnston -3/ %
Pentaglottis sempervirens Tausch
Symphytum asperimum Donn

- asperum Lepech. X caucasicum Bieb.

- grandiflorum DC.

- officinale L. tvryryy

- peregrinum Ledeb, P
Buxaceae V5§

Buxus microphylla Sieb. et Zucc.
var, japonica Rehd. et Wils,

f. major Mak. ~v7rvy

Pachysandra terminalis Sieb. et Zucc, 7v%Y v
Cactaceae ¥F7Fl

Astrophytum ornatum Web, ~v=+

VIFay

SO Fay

Aylostera deminuta Bckbg.
Cereus eburneus Salm,

- hystrix Sweet

- jamacaru DC.

- peruvianus Mill,

f. monst, Hort., »vt*#ayp

- sublanatus Salm-Dyck., =A%-<nr

- urbanianus Guerke et Weing.
Cleistocactus smaragdiflorus Br. et Rose
Echinocactus multiplex Pfeiff.
Echinopsis eyriesii Zucc, #v¥<n
Epiphyllum russellianum Hook. #=¥%#7v

- truncatum Haw. ¥¥a3%F7v
Eriocereus martinii Riccob.

- pomanensis A, Berger
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Frailea pulcherrima Bckbg, t7/=
- pygmaea Br. et Rose tay /=
- schilinskyana Br. et Rose avvv»
Gymnocalycium mihanovichii Br. et Rose
var. friedrichii Werderm.
cv. hibotan &% v
Hylocereus triangularis Br. et Rose
Lepismium paradoxum Pfeiff.
Lophophora williamsii Coult. v/3%<
Mammilaria centricirrha Lem.
var. divergens K. Sch.
f. albovariegata Hort. *v¥v
- geminispina Haw., ~2&=z2t
- gracilis Pfeiff.
Opuntia elata Link et Otto
- engelmannii Salm-Dyck.
- microdasys Pfeiff. *v=Rv
- robusta Wendl.
- tuna Mill.
Parodia microsperma Speg. #V¥a7
Peireskia aculeata Mill. =7%Yv
Phyllocactus ackermanii Salm-Dyck - 7 ¥« 7 &7
Rebutia minuscula K. Schum. v
Rhipsalis cassytha Gaertn.
- gibberula Web.
- saglionis Otto  7#¥F¥

Trichocereus spachianus Riccob, *#A ¥
Calycanthaceae n U A~AH

Calycanthus floridus L. 7 w»s3FrusSq
Meratia praecox Rehd. et Wils,

var. concolor Mak., »Yvvuy.A
Campanulaceae * ¥ z VF

Campanula glomerata L.
var. dahurica Fisch. ¥Y¥uvy

- fenestrellata Feer

- mediuvm L. 7970vyy

- rapunculus L. #77¥%s3Yy

~ trachelium L. e¥¥%av

- rapunculoides L. H~#¥4¥*ay
Codonopsis lanceolata Trautv. Y»=¥vv
Lobelia inflata L. w~_V7YY

- sessilifolia Lamb, $V¥%aV

Lobelia syphilitica L.
Legousia speculum A. DC.
Plantycodon grandiflorum A, DC. *%*=av

Capparidaceae 7UF 3V Y U

Cleome graveolens Raf.
- spinosa L. €A43y7yFavy vy
- viscosa L.

Crataeva religiosa Forst. ¥a#7

Polanisia grandiflora Hoffm.
Caprifoliaceae A HX5F

Albelia X grandiflora Rehd, ~FY 233y v ¥
Lonicera gracilipes Mig.
var, glabra Miq. V2742577

- japonica Thunb., AALHX7F

- morrowii A, Gray taVy¥v¥7
Sambucus sieboldiana Miq. =9+=
Viburnum awabuki K. Koch #v=va |

- carlesii Hemsl.

var. bitchuense Nakai FayY#<3A3

Weigela coraeensis Thunb., »~aaxyy¥

- fujisanensis Nakai ¥vv&pvs

- hortensis K. Koch #=9v¥
Caricaceae /334 Tﬂ-
Carica papaya L. /%47
Caryophyllaceae 7 =

Agrostemma githago L. »¥&v /7
Cerastium semidecandrum L.
Dianthus barbatus L. ~ 5 7v=
- chinengis L. &x%7
-~ var. heddewigii Reg. &4 Vv&x57
- odoratus Steud.
- superbus L.
ssp. longicalycinus Kitam. &7 5yFya
- stribrnyl Velen
Herniaria glabra L.
Lychnis chalcedonica L. ¥ w~vev /9y
- coronaria Desr. AL &V /v

- coronata Thunb. #vv
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Lychnis flos-jovis Desr.
- sieboldii V. Houtt.

Melandrium noctiflorum Fries

RYEREVIY
YEXIELIY
Saponaria officinalis L. ¥&»> 9

Silene armeria L. A¥ bV F7Fv=

Viscaria viscosa Aschers. A¥FYEITY

Casuarinaceae € 7<7ZV#H

Casuarina cunninghamiana Miq.
- stricta Ait, €74y

Celastraceae =3 X%

Celastrus orbiculatus Thunb.  YryAEF*
Euonymus alatus Sieb. =¥%¥
- europaes L.
- fortunei Handel-Mazz.
var. radicans Rehd. Y»~¥%

- japonicus Thunb. <¥%

- sieboldianus Bl. <=3

Microtropis japonica Hall, &2vA%

. Certidiphyllaceae %Y 5%

Cercidiphyllum japonicum Sieb. et Zuce, »¥7

Chenopodiaceae 7 3¥%

Beta maritima L.
- vulgaris L.
var. rapa Dumort, = ¥ b5 1=
Chenopodium ambrosioides L. 7Y%V vy
- var. anthelminticum A. Gray
TAVATYEYY

Suaeda altissima Pall.
Chloranthaceae +V aUf

Chloranthys glaber Mak, +>Vay
- spicatus Mak, F+7>
Cistaceae

»v=F AT

Cistus albidus L.

-~ ladaniferus L,

IIT A4

Clistus monspeliensis L.
~  populifolius L.
- purpureus Lam,
- salvifolius L.
- villosus L. A7¥%A97%4

Helianthemum canadense Michx.
Clethraceae U 397
Clethra barbinervis Sieb. et Zucc. VYav7
Combretaceae ¥ 7 VUVF
Anogeissus leiocarpus Guill. et Perr. aass

Compositae x7F}

Achillea filipendulina Lam. %7/ 3¥)yy
X¥A43Y /) 2FIIY
- moschata Jacq. Px=v/axyyy
- odorata L. =44 /=axyyy

- ptarmica L. #A~)/axyvy

- millefolium L.

- tomentosa L. )
Adenocaulon himalaicum Edgw. /7%
Anacyclus officinarum Hayne
Anthemis nobilis L. »—=#%3Ivv
Arctotis stoechadifolia Berg, ~=w®¥7
Artemisia absinthium L. =#z£¥
- afra Jacq.

- argentea L’Hérit.
- argyi Lév. et Vnt, Favitraz¥
- armeniaca Lam,

- atrata Lam.,

- aurata Kom. #¥ae¥

- austriaca Jacq.

- boschniakiana DC.

- brevifolia Wall,

- caerulescens L.

- capillaris Thunb, »V7a%¥

- crithmifolia L.

- dracunculoides Pursh

AL TV

TV TERY VY

- dracunculus L.
- frigida Willd.
- gmelinii Stechm,
- hybrida Sag.

- incana Druce

- insulana Krasch.
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Artemisia japonica Thunb., #h=3EX
- keiskeana Miq, A XI3EX
- koidzumii Nakai ##V#z®x
- kurramensis Qazilbash 77 ha®¥
- laciniata Willd. ¥=a#vaz¥
- lactiflora Wall, =%¥7
- lanata Willd.
- littoricola Kitam. »~v#bhage¥
- maritima L, 372%¥
-~ var. salina Koch
- maximowicziana P, Pol.
- momiyamae Kitam. =%3%¥
- monogyna Waldst. et Kit.
- orientalis Willd.
- paniculata Lam,
- pannosa Krasch.
- pedunculosa Miq. I¥v#Ab=az¥
- pontica L.
- procera Willd.
- rubripes Nakai - Y7a%%
- saitoana Kitam., VAz2*¥3EX
- salina Willd.
- schmidtiana Maxim. 7¥%¥V>y
- scoparia Waldst. et Kit. »~va%¥
- selengensis Bess. #n3e¥X
- stolonifera Kom. twm tbYS3®X
- subulata Nakai #Y-SebryRaz¥
- taurica Willd.
- verlotorum Lamotte
- vulgaris L.
Aster novi-belgii L. =y¥v¥7
~ scaber Thunb., ¥7%¥<x7
~ sibiricus L.
~ tataricus L. f. ¥#¥
Atractylodes japonica Koidz. #%77
- lancea DC. ¥ F##7
Baccharis halimifolia L.
Buphthalmum salicifolium L. + 7>
Callistephus chinensis Nees =J'¥7
Carduus crispus L. EV7¥#3
- X kerneri Simonk. &Afa3VI7YTFI
Carlina acaulis L. Fx#7¥3
Carthamus lanatus L.
- - tinctorius L, =7
- var, inermis Hort, F5FoR=,5

Chrysanthemum caucasicum Pers.

Chrysanthemum cinerariaefolium Vis.
YuAFAVIFRY

~- coccineum Willd, 7aFavarxy

- corymbosum L.

- indicum L, 777%7

- ircutianum Turcz.

- marginatum Raffill
Cichorium endivia L. */Vv«

- intybus L. #27=%7
Cirsium dipsacolepis Matsum. ®J7¥#3
Coreopsis auriculata L,

Crepis pulchra L.

- rubra L. ®VHyFUaESR
Cynara cardunculus L,

- scolymus L. Fayty7¥3

Dimorphotheca aurantiaca DC, 77V #%> kv

Echinacea purpurea Moench A7 ¥%/fvy ¥
Echinops bannaticus Schrad.

- chantavicus Trautv,

- commutatus Juratzka

- cornigerus DC.

- dahuricus Fisch.

- exaltatus Schrad.

- globifer Janka

- gmelinii Turcz.

- horridus Desf,

- humilis Bieb.

- leiopolyceras Bornm,

- microcephalus Sibth. et Sm,

- niveus Wall.

- persicus Fisch.

- ritro L. AV &7 ¥3

- ruthenicus Bieb.

- setifer Iljin ©=51

- sevanensis Mulk.

- sphaerocephalus L. ®{Fak=54

- strigosus L.,

- syriacus Boiss.

- viscosus DC.,
Eupatorium fortunei Turcz, 7¥-34<

- perfoliatum L. Y*X%taF)
Galinsoga parviflora Cav. ==F#%7
Grindelia robusta Nutt.
Guizotia abyssinica Cass. *8F#3¥ 7wy
Gynura auratiaca DC. ¥w» 9 F¥vv 7

- bicolor DC. AL E¥TF

- japonica Mak., ¥rvFvy

2 86 B (1968)
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Helianthus annuus L. &%V

- decapetalus L, 7 t<V)
- giganteus L.
- scaberrimus Ell. 737e=v)Y
- tuberosus L. *74%
Heliopsis helianthoides Sweet *74ET®R%
- scabra Dun.
Inula ciliaris Maxim. IA¥7
- helenium L. ##7»=
- royleana DC,
Kleinia articulata Haw, ¥y #79=a
Lactuca scariola L. F/F¥x
Leontodon hispidus L.
Ligularia stenocephala Matsum, et Koidz.
AEHTFAY
Madia elegans D. Don
- sativa Mol.
Matricaria chamomilla L. #3>v
- inodora L. AX#3YVv
Onopordon acanthium L.
Petasites japonicus Maxim., 7%
Prenanthes acerifolia Matsum. Z77#9/7Y
- purpurea L.
Rhagadiolus edulis Gaertn.
Rhaponticum carthamoides Iljin
Rudbeckia laciniata L. #&»~vIVy
Santolina chamaecyparissus L. 7% A¥¥ 7
Scorzonera hispanica L. %3772 vy
- humilis L.
Serratula tinctoria L.
Synurus palmatopinnatifidus Kitam.
var, indivisus Kitam, Y<#7%
Tagetes erecta L. &¥¥a¥7
ayFy Iy

EE-E P4
E

- patula L.
Tanacetum vulgare L.

Tithonia rotundifolia Blake Br LT

Tragopogon porrifolius L. /*7&¥¥¥

- pratensis L. 37
Xeranthemum annuum L. b
Coriariaceae F 27U Y FH

Coriaria japonica A. Gray FZVY¥

Convolvulaceae vV F4#

Calystegia japonica Choisy t&FF

- sepium R. Br.
Convolvulus tricolor L.  ¥#¥v*tada
Pharbitis nil Choisy 7¥##

Cornaceae 3 AX%F

Aucuba japonica Thunb, 74%

-— var. borealis Miyabe et Kudo tA74%
Cornus alba L, ¥=3/3IX%
- controversa Hemsl. IX%
- florida L. »73X%
- nas L, #A/3v¥ria=
- nuttallii Audubon
- officinalis Sieb. et Zuce, Fv¥va=
- stolonifera Michx.

Helwingia japonica Dietr. * ~F 4 %5

Crassulaceae V74 YU

Aeonium undulatum Webb et Berth., 77AX¥
Bryophyllum calycinum Salisb. FyryYY
gy

VFIIIY

Crassula falcata Wendl.

Echeveria secunda Lindl.

Kalanchoe hybrida Hort.
-~ marmorata Bak.
- velutina Welw, F+#=<_v51

LR AL

Graptopetalum paraguayense Walther ##n>%
Ry rA4YY
YRR TAIY

Sedum alboroseum Bak.
~-  var. albatum Mak.
- kirilowii Rgl.
- oryzifolium Mak, &4 baX
- sieboldii Sweet &%
Cruciferae 77575

Barbarea praecox R. Br.
- vulgaris R. Br. 72#5¢

Berteroa incana DC.

Brassica nigra Koch Z®»¥7¥

Bunias orientalis L.

2FATTEALY

THEF Ly

Cheiranthus cheiri L.
Cochlearia armoracia L.
Crambe maritima L. »%7
Eruca sativa Mill, #/372Xvm

Erysimum odoratum Ehrh.
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Iberis amara L., <¥Y+
Isatis tinctoria L. &Y% A %A
Lepidium sativum L. =2vay >y

Lobularia maritima Desv. =77 X%

Moricandia sonchifolia J. D. Hook. ##77 %4/ 1¥

Neslia paniculata Desv, #<¥7v
Sinapis alba L. ¥=»¥7%
- cheiranthus Mert, et Koch
- Sisymbrium officinale Scop. 7 #*Xx¥7¥
Thlaspi arvense L, 7v314+XF

Cucurbitaceae vV V§l
Benincasa hispida Cogn. +y#v
Ecballium elaterium A. Rich. Fy#yv Y
Thladiantha dubia Bge. #AAXA7Y
Trichosanthes anguina L. ~tvV
- kirilowii Maxim.
var, japonica Kitam, *¥72v)
Datiscaceae 7V E F&xf
Dastica cannabina L. 7¥#EF%
Dipsacaceae <Y AV YUH
Dipsacus fullonum L. 7¥¥%%%
Scabiosa caucasicum Bieb.
- graminifolia L, YAfvvYavyy
- japonica Miq. *YhvYy
- maritima L.
- silenifolia Waldst. et Kit,
Ebenaceae »3% /) %f
Diospyros kaki Thunb. ##%

- var. silvestris Mak, ¥<¥%
- lotus L. <A#%

Elaeagnaceae 7 I#f

Elaeagnus multiflora Thunb, +¥ 7’2

Elaeocarpaceae NV IL/ xFt

Elaeocapus sylvestris Poir.

var, ellipticus Hara Wb/ #*

Ericaceae Y YV

Erica cinerea L. ¥=2y7v
Eubotryoides grayana Hara -
var. glabra Hara tern~reld/ %

Gaultheria miqueliana Takeda ¥7Z~</ %
Paraleucothoe keiskei Honda A7+ 7
Pieris japonica D. Don 7%v
Rhododendron japonicum Suring. V¥ ¥vyY

- keiskei Miq, L5y vy

- pulchrum Sweet FA AT ¥

- scabrum G. Don

var. rawsonii Nakai #7<vyy

Vaccinium bracteatum Thunb, ¥+ ¥%v&K

- vitis-idaea L. =¥ ®®

Erythroxylaceae =i

Erythroxylum coca Lam.
var. bolivianum Burck =%/%

Tucidum Moon

Eucommiaceae +F=UF

Eucommia ulmoides Oliv, tF=¥

Euphorbiaceae V5174t

Aleurites cordata Steud. 777¥)
- fordii Hemsl. ¥7777%Y
Antidesma bunius spreng.
Bridelia monoica Merrill
Codiaeum variegatum BlL, 7=b>
Daphniphyllum macropodum Miq. =XY».
- teijsmanni Kurz tx=2XV,»
Emblica officinalis Nalis 7v~<az
Euphorbia cyparissias L.
dulcis L.
- ebracteolata Hayata <3/ 9ne
- heterophylla L. ¥=29vayyy
- lathyris L. #nvhyy
- pulcherrima Willd, #4»tv77
- splendens Hook. »7*Vv

- tirucallii L. RV ¥ =
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Euphorbia trigona Haw. ¥49v%7
Glochidion obovatum Sieb. et Zuce. #¥ 3/ %
Hura crepitans L.
Jatropha curcas L. Fvav77 7%y
Manihot palmata Muell. Arg. ¥¢#*%

- heptaphylla Ule
Mercurialis annua L.

- leiocarpa Sieb. et Zucc. Y74
Putranjiva roxburghii Wall.
Ricinus communis L. Fy =<
Securinega durissima J. F. Gmel.

- suffruticosa Rehd. Y/ 3n¥

- var. amamiensis Hurusawa

TRIk hYANY

- virosa Hoffm. Y=EbRYAS~F

Triadica sebifera Small Fv*vr~¥

Eupteleaceae 7V ¥ 7 5%

Euptelea polyandra Sieb. et Zuce. 7%¥77

Fagaceae 7§

Castanopsis cuspidata Schottky Y7794
Quercus palustris Du Roi
- phillyracoides A, Gray V34w
- robur L.

- variabilis Bl. 7<%

Flacourtiaceae - ¥VU%

Flacourtia jangomas Raeusch 7v3vAxpvasx
Hydnocarpus anthelmintica Pierre #47v v

Idesia polycarpa Maxim., AA%Y

Fumariaceae > <> Y U§

Corydalis capillipes Fr, IF/7zy=%2
- sempervirens Pers.
Dicentra formosa Walp. »~F7<v2y

Fumaria officinalis L. #727¥%¥ <

Gentianaceae UV F Uf

Erythraea centaurium Pers. <=-F+v7y
Gentiana bigelovii A. Gray

- burseri Lapeyr.

Gentiana cruciata L.
- frigida Haenke
- grombczewskii Kusnezow
- lutea L.
- macrophylla Pall,
- pannonica Scop.
- phlogifolia Schott et Kotschy
- pterocalyx Hemsl.
- septenfida Pall.
- siphonantha Kusnezow
- tibetica Hook. f.
- walujewi Regel et Schmahl.
- wutaiensis F. K. Ward

Swertia speciosa Wall.

Geraniaceae 7V uY Uf

Erodium moschatum Ait. Y+¥297vryy
Geranium albiflorum Hook.
- anemonaefolium L’ Hérit.

- grevilleanum Wall.

- pratense L.
- sanguineum L.
- sibricum L, >¥RY¥¥79=w

- thunbergii Sieb. et Zucc, ¥/ vav=
- tuberosum L.

Pelargonium grandiflorum Willd, #2379 2744
- graveolens L’ Hérit. =#A4F7vv2r744
- inquinans Ait, F¥Y7 734
- "radula L’ Hérit. #7570 97 744

- zonale Ait, EVFLIITAL
Gesneriaceae -V ¥ zf
Achimenes grandiflora DC. ¥EA~F¥Y vy
Rechtsteineria cardinalis O, Ktze. €¥AXV7
Sinningia speciosa Benth. et Hook. f. Zr%v=7
Globulariaceae UVy7Y U
Globularia vulgaris L. t+F<)

Hamamelidaceae < ¥ 7F

Distylium racemosum Sieb. et Zucc. A/ ¥

Hamamelis japonica Sieb. et Zucc. <v¥7
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- var. obtusata Matsum, “W/iwr¥s

- virginiana L. 72V #<r¥s
Liquidambar sytraciflua L. EI¥37Y
Loropetalum chinense Oliv. t*U~<r 327
Rhodoleia championii Hook, ¥+Z7734%F*

Hippocastanaceae 7 /%%

Aesculus hippocastanum L. <ww==x
- turbinata Bl. +¥F/ %

Hypericaceae #+¥U Y UH

Androsaemum officinale All. =HV XA ¥y
Garcinia loureiri Pierre
Garcinia xanthochymus T. Anders. #<=/%
Hypericum ascyron L. +ExYy

- erectum Thunb. #F¥YYY

- perforatum L. 33»~%Yy

Illiciaceae % IFf}

Ilicium religiosum Sieb. et Zucc. ¥¥3

Jaglandaceae 7/V3If}

Juglans mandshurica Maxim.
var, sieboldiana Mak, #=/w3
- regiaL. “wverag
Pterocarya rhoifolia Sieb. et Zucc. ¥V V3
- stenocarpa DC. ¥#¥#7s/n3

Labiatae ¥ V#

Ajuga incisa Maxim. tA7¥Vvy
Betonica officinalis L, #yayFae¥
Elsholtzia ciliata Hyland. F¥F#ayva
Hyssopus officinalis L, &Yv7
Iboza riparia N. E. Br. 77%%
Isodon japonicus Hara tX#=v

- trichocarpus Kudo #m/¥e&gay

- umbrosus Hara A X¥<rvd
Keiskea japonica Miq. ¥%/3¥7
Lavandula dentata L.

- spica L.

- stoechas L.

Lavandula vera DG, 7~v¥~—
Leonurus sibiricus L, »»Y%
Marrubium vulgare L, =#»y %
Melissa officinalis L. A3y ¥ vb
Mentha aquatica L.

- arvensis L.

var. piperascens Malin. et Holmes

- canadensis L.

- japonica Mak, tr» v

- piperita L. kA =39,y

- pulegium L.

- rotundifolia Huds. v/ 3»~od

- viridis L. S FU»row

- var. crispa Benth, FY2vron
Mesona procumbens Hemsl. Yy
Monarda didyma L.

- fistulosa L. vZn=hyay

- punctata L.
Mosla japonica Maxim, Y<¥Y
Nepeta camphorata Boiss. et Heldr.

- cataria L. F7<rvH

- var. citoriodora Bald.

- tuberosa L.
Ocimum basilicum L. ##7%

- canum Sims
Origanum majorana L. <2377 Jv

- vulgare L. »~F»od
Orthosiphon stamineus Benth, 73x7¥¥
Perilla frutescens Brit.

var, acuta Kudo ¥V

- var. citriodora Ohwi VETrz=I=

-- var, crispa Decne, YV AvVYV

- var. japonica Hara ==+
Pogostemon cablin Benth, ~$F=sY—

- heyneanus Benth.
Prunella asiatica Nakai »Y#®7¥
Rosmarinus officinalis L. <¥&vwey
Salvia azurea Lam.

- officinalis L. ¥#E7

- pratensis L.

- sclarea L. 7Vv7V—&—Y
Satureja hortensis L. #v—¥&V—

- montana L. VA ¥&#—¥EY—

- thymifolia Scop.
Scutellaria alpina L.

- baicalensis Georgi =¥ &%

»oh
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Scutellaria strigillosa Hemsl., 3%V
- tuberosa Benth,
Stachys japonica Miq. #7F¥AXI~
- sieboldii Miq, Fan¥
Teucrium japonicum Houtt, =%7+
- scorodonia L.
Thymus quinquecostatus Celak, 7% Yx=y 77
- f. maritima Hara »<9v*2yYYy
- serpyllum L. 3V ¥aPyayyy

- vulgaris L. #F¥¥avyrsy
Lardizabalaceae 74 t'#
YA

Akebia quinata Decne.

Stauntonia hexaphylla Decne. A&~

Lauraceae 72X/ %F

Cinnamomum camphora Sieb. 7%/ %

- var. glaucescens Kamikoti #¥ ¥ =V
- japonicum Sieb. Y7 =y ¥4

- loureirii Nees =v74
Laurus nobilis L. ¥v¥4v=
Lindera citriodora Hemsl. 74%Y

- glauca Bl. ¥wavsy
FUELU XY
ImEY

ARy

- strychnifolia Vill.
- umbellata Thunb.
Neolitsea aciculata Koidz.

Parabenzoin praecox Nakai 7775 %> '
- trilobum Nakai

v=3y

vaxy

Persea americana Mill,

Lecythidaceae %) 37%

Couroupita guianensis Aubl, #U%v /%

Leguminosae < 2%}

Abrus precatorius L. Fy 7 X%
Acacia bonariensis Gill

- brachybotrya Benth.

- decurrens Willd, Iz¥74>7

- farnesiana Willd, *v=yirv

- javanica DC.

- pycnantha Benth.

-~ viscosa Wendl.

Adenanthera pavonina L.  F¥ v 737 X%
Albizzia julbrissin Durazz. *&/%
Amorpha californica Nutt,

- fruticosa L. A& F»¥
Apios tuberosa Moench 72V y&¥FA%
YRAFERAV ANV
e

Astragalus cicer L.
- henryi Oliv.

- membranaceus Bge.

Baptisia australis R. Br. A7 9%ty & ¥
Bauhinia acuminata L.

- glauca Wall,

- purpurea L.

- variegata L. 7437y v¥

Caesalpinia gilliesii Hook.
- pulcherrima Sw., #F=Fsv
- sappan L. A#v

Caragana arborescens Lam, ## A AX 2

- chamlagu Lam, &VAXA
Cassia artemisioides DC. ZE¥/ 3 7YY (#i#5)
- corymbosa Lam. ~7t&r7

- edulis Posada
- fistula L. FvSv¥A 47
TYNT VY

AV I AL

- marylandica L.
- nomame Honda
- obtusifolia L, =¥x7¥

-~ revoluta F. Muell.

- torosa Cav. 7Y%
Cercis canadensis L. 7 XY 41 X%y
- chinensis Bge. »7XFv

Clitoria ternatea L, Fay~<zx
Cyclopia subternata Vog.
Cytisus austriacus L.

- capitatus Scop.

- scoparius Link ==v4
Delonix regia Rafin, #*»&v#H7
Derris malaccensis Prain
Desmodium caudatum DC, Y 7#¥

- racemosum DC, XAE ¥
Entada phaseoloides Merr. =4~
Enterolobium contortisiliquum Morong
Erythrina coralloides DC.

- crista-galli L. 729274

FA 2
WAy
eryRz=v ¥

- indica Lam.
Galega officinalis L.
Genista tinctoria L.
Gleditschia japonica Miq. ¥4 #7
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Gleditschia macracantha Desf.

- sinensis Lam, ®V¥42F

- triacanthos L.
Glycyrrhiza echinata L. = ¥7 3>y
- glabra L. A4 vavJyy

- var. glandulifera Rgl. et Herd.

- uralensis DC. Y 7vavy
Hardenbergia coﬁptoniana Benth.
Indigofera gerardiana Wall. =24%/=979
Laburnum anagyroides Medic. *¥ 74
Lathyrus odoratus L. A4 —hE—

- sylvestris L.
Lespedeza pendulifiora Nakai I¥¥/»%
- virgata DC. ¥z ¥
Lupinus polyphyllus Lindl. 7 v Fyves2
Maackia amurensis Rupr. et Maxim.

var. buergeri Schneid. fXx¥¥a

Melilotus officinalis Lam. ¥4 3y=EIn s

- ruthenica Ser.
Milletia japonica A. Gray Y79
Mimosa pudica L. #VFY ¥

- uraguensis Hook. et Arn,
Pithecolobium dulce Benth. *¥¥¥=
Prosopis algarobilla Griseb.
Pueraria lobata Ohwi 74X

Robinia pseud-acasia L. ~¥=rJa
Saraca indica L. A=29¥=a
Sophora angustifolia Sieb. et Zuce. 777
- japonica L. =¥¥a
- tomentosa L. Y 7Y
Spartium junceum L. V¥~
Tamarindus indica L. #<YvF
Tephrosia purpurea Pers. TV v s¥7v
Thermopsis fabacea DC. v FA E
- lanceolata R. Br.
M= RAPn )%

vA4Y)ayay

Toluifera balsamum L.

Trigonella caerulea Ser.
- foenum-graecum L. =wm,
- spicata Sibth. et Sm.

Vicia unijuga A. Br. F7¥7v~¥

Wisteria brachybotrys Sieb. et Zuce. Y~7¥

- floribunda Rehd. et Wils. 7%

Linaceae 7 <#

Linum grandiflorum Desf. <=/4F77~

By

Linnm perenne L. ¥=y=r7+
-~ usitatissimum L. 7%

~  virginianum L, %57 Fwvs=yov
Lythraceae YV ¥F
Cuphea procumbens Cav. Z¥IYyr ¥
Heimia myrtifolia Cham. et Schlecht.
Lagerstroemia indica L. ¥vA~<Y
- f. alba Rehd.
vayn

va P ARY
Lawsonia inermis L.
Lythrum salicaria L. =Y'Iy»¥
- ssp. anceps Hara Y%

Magnoliaceae €7 VvUE

Kadsura japonica Dunal ¥F¥#X3
Liriodendron tulipifera L. =Y /%
Magnolia denudata Desr. »~7%7v¥

- grandiflora L. ¥/ ¥%v&£2
- kobus DG, =7¥

- liliflora Desr.
- obovata Thunb, ## /%

vFasy

BTV

- stellata Maxim.
Michelia alba DC., ¥v=ayKs

- champaca L. *v=ayF7

- compressa Sarg. FH¥</)*

- fuscata Bl. #7#xzH¥<
FaybrIIY
V7Y

Schisandra chinensis Baill.
- repanda Radlk.

Malpighiaceae x5 ./2#

Heteropteris angustifolia Griseb.
Malvaceae 741§}

Abelmoschus esculentus Moench #77

FrRTAA
1FE

- manihot Medic.
Abutilon theophrasti Medic.
Althaea cannabina L.

YAR=EFTHA
FFTAA

- officinalis L.

- rosea Cav.

- sinensis Cav.

- sulphurea Boiss. et Hohen.
Anoda hastata Cav. =¥*731

% 86 & (1968)

F2F ) IINK
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Hibiscus hamabo Sieb. et Zucc, »<&Y
- maculatus Lam.
- militaris Cav.
- moscheutos L. 7¥ 73y
- mutabilis L. 73V
- rosa-sinensis L, 7»Y¥y ¥
-— var. speciosus Hort, ¥=7yYy%
- sabdariffa L. »—¥n»
- syriacus L. »72%
- tiliaceus L. ¥=<7¥
- trionum L. ¥vtv¥
Kitaibelia vitifolia Willd.
Malva alcea L.
-~  moschata L. V¥ay73A
- neglecta Wallr.
~  sylvestris L. VAR=TAA
-— var. mauritiana Mill, ¥=7#1
- verticillata L. 7a7#44
- var. crispa Mak., ##% /Y
Sida hermaphrodita Rusby
- rhombifolia L. *¥=v%
Urena lobata L. #AS®&y70%

Martyniaceae Y./ =<}

Proboscidea jussieui Steud. ¥/ =<
- lutea Stapf ##4Y /o<

Melastomaceae ./ HE#2UF
Melastoma candidum D. Don /&##v
Meliaceae 2 VF U

Melia azedarach L. - A¥ Fevr¥v
- var. subtripinnata Miq. ¥#v
Swietenia macrophylla King A 4w#i=—

Toona sinensis Roem., F¥¥ 7V
Menispermaceae YV'5 7 UF

Cocculus trilobus DC. 7#Y Y379

Holopeira laurifolia Miers 2y ¥ayyv
Minispermum dauricum DC. =27 %Y HX7
Sinomenium actum Rehd. et Wils, #FyY779

Stephania cepharantha Hayata #~¥xvJy779

Stephania rotunda Lour.

- sasakii Yamamoto =V r9YYIIY
Menyanthaceae IVHYUH
Menyanthes trifoliata L, IY¥vv
Monimiaceae
Peumus boldus Mol.
Moraceae 7 UH

Artocarpus intergrifolia L. f. 73>
Broussonetia kazinoki Sieb. =vY

- <papyrifera Vent. #¥/%
Cannabis gigantea Crevost

- sativa L. 7%
Dorstenia contrajerva L, #7277
Ficus benghalensis L, ~_V#FNVEF AT =

- carical. AFY7

- diversifolia Bl, =AvKFALTa

- elastica Roxb, AvF=a/#%

--  var. decora Hort. <wATA/X

—--—  var. rubra Hort, ~=/~d56/%

--  var, variegata Hort. 74 V=& /%

- erecta Thunb, A XEV

- lyrata Warb. #¥USSha/%

- religiosa L, AYF&FATa

- retusa L. #Ya=n

- umbellata Vahl

- wightiana Wall. 7=V
Humulus lupulus L. ®y7
Morus alba L. <47

- bombycis Koidz, ¥</7

- boninensis Koidz, ##47777

Myoporaceae »vIVF avE
Myoporum bontioides A. Gray »~~¥¥ l/.? e
Myricaceaé Yveeh
Myrica rubra Sieb. et Zucc. Y¥ETE

Myrsinaceae Y72y OF
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Bladhia crenata Hara <¥Vay

- crispa Thunb, #7%#/%F

- sicboldii Nakai ®27 %7
Maesa japonica Moritzi A X&¥J =y

Myrsine seguinii Lev, A 3v #7537
Mpyrtaceae 7 hEEFR

Angophora lanceolata Cav.
Callistemon salignus Sweet <%/77v /%
ucalyptus amplifolia Naud.
- astringens Maid.
- botryoides Sm.
- camaldulensis Dehnbh,
- camphora R. T. Bak.
- citriodora Hook. VEva—#Y
- delegatensis R. T. Bak.
- diversicolor F. Muell.
- hemiphloia F. Muell.
- macrorrhyncha F. Muell.
~ melliodora Schau.
- niphophila Maid. et Blakely
- resinifera Sm.
- rostrata Schlecht, 7#3I=h/%
- rubida Deane et Maid.
rudis Endl.
- saligna Sm.
- viminalis Labill.
Eugenia jambos L. 7 hET
- microphylla Abel
- uniflora L. #7375 7
Feijoa sellowiana Berg 77+ A4 ¥ /3
Melaleuca leucadendron L. #2277
Myrtus communis L. ¥¥ 54 %
Pimenta racemosa F. W. Moore
Psidium cattleianum Sab.
var. lucidum Hort. *3I//5v¥ey
- guajava L. 73v¥my

Tristania conferta R. Br.
Nyctaginaceae # ¥ w A, 3}§
Bougainvillea spectabilis Willd. (A ##%xX3

Nymphaeaceae XA LVF}

Nuphar japonicum DC. =v&*
Nymphaea tetragona Georgi

var. angusta Casp., AAvv
Oenotheraceae 7 H3+#

Fuchsia hybrida Voss ®7 %+
Oenothera biennis L, #<vaA{ sy
- caespitosa Nutt,

- speciosa Nutt, EVFFyxIvy
Olacaceae HwuFw /xf
Schoepfia jasminoides Sieb. et Zucc, HFwAu /%
Oleaceae €7 -k&AFf

Chionanthus retusus Lindl. et Paxton EtFYS&o
Forsythia japonica Mak. ¥<bviu¥sv
- koreana Nakai FavErirv¥ay
- suspensa Vahl Vv¥¥ay
Fraxinus americana L., 7AY»+ZY =
- japonica K. Koch F*Va=
- sieboldiana Bl. <A/ AT7T 45 %
Jasminum fruticans L.
- gracillimum Hook. {, Yx/3Y 474
- nudiflorum Lindl. #9234
- odoratissimum L. %Y 74
- officinale L. Y74
- sambac Ait. <Y I #
Ligustrum japonicum Thunb. *X3%¥
- lucidum Ait. F¥Fxzes
- obtusifolium Sieb. et Zuce. A K& /%
- ovalifolium Hassk, A1 ##
- f. aureum Rehd. 74 VA ~A4#%
- vulgare L. gV ¥aA £
Olea africana Mill.
- europaca L. #Y-7
--  cv. “manzanillo”
--  cv. “mission”
Osmanthus fragrans Lour.
var, aurantiacus Mak. *v®7%4
Phillyrea angustifolia L.
Syringa amurensis Rupr.
- josikaea Jacq.

- reticulata Hara ~¥Fo
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Syringa villosa Vahl

vulgaris L, »7¥%» VA

Oxalidaceae HZ/3IH

Averrhoa carambola L. Fvvv
Oxalis deppei Lodd.

Papaveraceae 7V

Argemone alba Lestib.

grandiflora Sweet F4/5F7¥FIFY

leiocarpa Greene
mexicana L. 7¥3I7v

platyceras Link et Otto

Bocconia cordata Willd.

Chelidonium majus L.

Eschscholtzia californica Cham.

Glaucium corniculatum Curt =172/ 5y

Hylomecon japonicum Prantl

ssp. asiaticum Hara 2% /%7

elegans Fisch. et Mey.

flavum Crantz > /%¥

Hypecoum imberbe Sibth. et Sm.

procumbens L.

Meconella californica Torr.

Meconopsis cambrica Vig.

Papaver alboroseum Hult.

alpinum L.

anomalum Fedde

apulum Ten.

atlanticum Ball

aurantiacum Comolli
belangeri Boiss.

bracteatum Lindl. »~#<t=453
burseri Crantz

californicum A. Gray
caucasicum Marsh. -Bieb.
commutatum Fisch. et Mey.
corona-sancti-stephanii Zapal,
dubium L. 7+¥35v
glaucum Boiss. et Hausskn.
hybridum L. F735v
julicum Mayer et Merxmiill.
lapponicum Nordh.

lateritium C., Koch

NFEYVY

YeT%RYY

Papaver liwinowii Fedde

- macrostomum Boiss. et Huet

- micranthum Bor.

- miyabeanum Tatew. F¥<bFs v

- monanthum Trautv.

- nudicaule L. 74 A5 v FHE—

- oreophilum F. J. Rupr.
- orientale L, #=4%

- paucifoliatum Fedde

- persicum Lindl.

- pilosum Sibth. et Smith
- pinnatifidum Moris

- pyrenacium A. Kerner

- radicatum C. F. Rottbéll

- rapiferum Fedde
- rhoeas L. t+¥v

- rubroaurantiacum Fisch.

- rupifragum Boiss. et Reut.

- setigerum DC.
- somniferum L. 7 ¥

- strigosum Schur

- syriacum Boiss. et Blanche

- triniaefolium Boiss.

Stylomecon heterophyllum Taylor

Passifloraceae 71 Y VE

Passiflora bryonioides H. B. et K.
- caerulea L.

- capsularis L.

- edulis Sims Y73y torAVY

- gracilis Jacq.
- mollissima L. H.Bailey
- suberosa L.

- warmingii Mast.

Phytolaccaceae Y<='+UF

Phytolacca americana L, 7 A Y@ v~vIHRy

- dioica L.
- esculenta Van Houtt,

Rivinia humilis L, Y=2X¥%v=

YITRY

Piperaceae =¥ =aUf

Peperomia caperata Ruiz. et Pav.

YITHEAIY
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Peperomia caulibarbis Miq.
- incana A. Dietr. *¥F731477
- japonica Mak. ¥#VY
- magnoliaefolia A. Dietr.
var, variegata Hort. ¥»¥<¥744Yy
Piper kadzura Ohwi 7Y F7 4 X7

- nigrum L. #¥av

Pittosporaceae I~F#

Pittosporum fomosanum Hayata #AY7¥b~7

- tobira Ait, +7

Plantaginaceae A4 Saf

Plantago asiatica L.
var. denticulata Pilg,
f. variegata Hort. 74 V&A=
- coronopus L. ®VAFAS =
- indica L.
- japonica Fr. et Sav. FyAFI=
-= f. polystachya Mak. ¥yv&iadi=
- lanceloata L. ~IFAF=
- major L, A=AA3=
- psyllium L. =& 9 Fda 2

- saxatilis Bieb.

Platanaceae AXH7r ./ %F

Platanus orientalis L, AX# %7 /%

Plumbaginaceae A Y~ Y#

Ameria maritima Willd. »<# ¥
Goniolimon tataricum Boiss.
Limonium gmelinii O. Ktze.
- wrightii O. Kize.
var. luteumm Hara vavAJ=<>
Plumpago capensis Thunb. V)<Y JEFS
- zeylanica L, A mrv=YY

Statice globularifolia Sibth. et Sm.

Polemoniaceae »~Fv /7 H

Cobaea scandens Cav.

Gilia grandiflora Steud.

Phlox paniculata L. 7¥%%=avF7t+v

Polemonium caeruleum L.

Polygalaceae t A ¥F}

Polygala senega L.

var, latifolia Torr. et Gray t=, &3

Polygonaceae #7#}

Bistorta major S. F. Gray
var, japonica Hara A7%t7 /%

- var. ovata Hara = /A7%r7/#%

- suffulta Greene 27 Vva%77
Fagopyrum cymosum Meissn. ¥+ 7%
Muehlenbeckia platyclados Meissn,  #v%F7
Polygonum orientale L, #3747

- tinctorium Ait. 7A
Reynoutria japonica Houtt. A% F)Y
Rheum rhaponticum L. ~wmA #8147

- undulatum L. #Z7¥4Fy
Rumex longifolius DC. /#4%7

- obtusifolius L, =/¥v¥

- pulcher L.
Ruprechtia corylifolia Griseb.

Portulacaceae A~V b =2f

Portulaca grandiflora Hook. <y~ %%

Primulaceae ¥735YvE

Primula auricula L.
- cortusoides L.
- denticulata Sm.
- elatior Hill
- farinosa L.
- japonica A. Gray 79¥77v
- obconica Hance
- sieboldii E. Morr. ¥77>%
- variabilis Bast.
- veris L.

Samolus parviflorus Rafin, "> f»<#» 2

Proteaceae Y<vEHVE
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Grevillea robusta A, Cunn. ¥/7 /%

- rosmarinifolia A. Cunn.

Delphinium grandiflorum L.

var. chinense Fisch. ##/7r=xyyy
Macadamia ternifolia F. Muell. - staphisagria L.
PA—VAFVEF % Helleborus niger L. 7 ) A<Xu—x
Hepatica nobilis Schreb.
Punicaceae ¥ 7 rvfl var. nipponica Nakai

f. variegata Kitam. A <Yy
Nigella damascena L. 7w# %Yy ‘
Paeonia albiflora Pall. ++2¥72
Ranunculaceae *V#V5H -

- beresowskii Kom.

Punica granatum L. ¥7r
anomala L.
Aconitum barbatum Pers. - californica Torr. et Gray
- carmichaelii Debx. =7 ) A27h -

- chinense Sieb. et Zucc. 7+ I ITE -

- hakusanense Nakai ~2¥%v U7t -

caucasica Schipez.

corallina Retz.

officinalis I, a3V vavyr¥s
- lycoctonum L. - peregrina Mill.
- napellus L. - potanini Kom.
- paniculatum Lam, - suffruticosa Anders. H¥v

Adonis amurensis Regel et Radde 77Y2779 - tenuifolia Lam.

Anemone coronaria L. A 55

triternata Pall,

japonica Sieb. et Zuce. =2V ALF¥Y
sibirica L.

vitifolia Ham.

- veitchii Lynch
- woodwardii Cox

Pulsatilla cernua Spreng. F%¥3 7%

Aquilegia alpina L.
- caerulea James Y7 wAF ¥
- canadensis L. AF&F*F<*
- chrysantha A, Gray */544#~%
- fragrans Benth. '

- hispanica Borbas

- japonica Nakai et Hara 3Yv##<%

- moorcroftiana Wall,
- nigricans Baumg.
- olympica Boiss.
- sibirica Lam.
- transsilvanica Schur
- viridiflora Pall.
- vulgaris L. #%<%
Cimicifuga japonica Spreng. AXvay~
- simplex Wormsk., #7vFvay~<

Clematis integrifolia L.

- fujisanensis Hisauti et Hara 7¥¥v=ry9

- patens Moore et Decne, #¥21v=
- stans Sieb. et Zuce, 7¥#FV
Coptis chinensis Franch.
- japonica Mak. #vyiv
Delphinium ajacis L. tx=¥Yy

pratensis Mill.
vulgaris Mill. =4 3aya%+7%

Ranunculus breyninus Crantz

japonicum Thunb. v<=/7v¥%

neapolitanus Tenore

Thalictrum aquilegifolium L.

var. intermedium Nakai #7<>YYy
bauhinii Crantz
brachycrapum Timb.
bulgaricum Velen,
corynellum DC.,
dasycarpum Fisch.
delavayi Franch.
dioicum L.
dipterocarpum Franch,
dunense Dum.
elatum Jacq.
elegans Wall.
fendleri A. Gray
flavum L.
flexuoxum Bernh.
foetidum L.

glaucum Desf.
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Thalictrum lucidum L.
- macrocarpum Gren.
- medium Jacq.
minus L.
- nutans Gilib.
- orientale Boiss.
- petaloideum L.
- pseudominus Javorka

- pupurascens DC.

- rhynchocarpum Q. Dillon et A, Rich.

- saxatile DC.

- simplex L.

- sparsiflorum Fisch. et Mey.
- squarrosum Willd.

- thunbergii DC. 7¥%27<Y
- uchiyamai Nakai

Xanthorrhiza simplicissima Marsh,

e FXFVFUERE

_ Resedaceae E€7tAYUH

Reseda alba L, ¥/ 7E7&AVY
- lutea L. ¥ E2€4YY
- luteola L.
- odorata L. ®Z7%AYV

- phyteuma L.
Rhamnaceae 7uV XEFXH

Berchemia racemosa Sieb et Zuce. 7 vv¥F¥
Colletia cruciata Gill. et Hook.
Hovenia dulcis Thunb., v #7F¥
Rhamnus cathartica L.
- costata Maxim. Zmrhvs8
-~ frangula L. &A439A4Y /%
- japonica Maxim, =Y7wryAEI¥
- purshiana DC. #A#7$774
- utilis Decne, ¥—#®w¥h/%
Zizyphus jujuba Mill. ¥&7 k5 A

- var. inermis Rehd. 772
Rosaceae <7 F

Agrimonia odorata Mill,

Amygdalus communis L. 7#¥Fy

Chaenomeles japonica Lindl. 2 ¥%&%
- lagenaria Koidz. #%

Chaenomeles sinensis Koehne #J¥
Cotoneaster morrisonensis Hayata
- racemiflora C. Koch
- zabelii C. K. Schneid.

Crataegus altaica Loud.
- almaatensis Pojark.
- anomala Sarg.
- apposita Sarg.
- aprica Beadle
- arnoldiana Sarg.
- calpodendron Borckh.
- canadensis Sarg.
- carrierei Vauv.
- chlorosarca Maxim.
- coccinea L.
- crus-galli L.
- cuneata Sieb. et Zucc. Fr¥v.
- douglassii Lindl.
- ellwangeriana Sarg.
- excelsa Salisb.
- fecunda Sarg.
- fretalis Sarg.
- hissarica Pojark.

- macracantha Lodd.

- maximowiczii C. K. Schneid, ##/¥v ¥

- mollis Scheele

- monogyna Jacq.

- nigra Waldst. et Kit.

- orientalis Bieb.

- oxyacantha L. A #9¥v ¥
- pentagyna Waldst. et Kit.
- pinnatifida Bunge

- polyacantha Jan

- pontica C. Koch

- pringlei Sarg.

- prunifolia Bosc

- pseudo-ambigua Pojark.

- pseudomelanocarpa Lincz.
- punctata Jacq.

- rhombifolia Sarg.

- rivularis Torr. et Gray

- rotundifolia Moench

- sanguinea Pall. ~<=¥%r¥¥
- songorica Regel

- stevenii Pojark.

- submollis Sarg.

% 86 B (1968)
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Crataegus succulenta Link

- tianschanica Pojark.

- turcomanica Pojark.

- turkestanica Pojark.

- uniflora Duroi
Cydonia oblonga Mill.

var, pyriformis Rehd. <w»Aw

Eriobotrya japonica Lindl. ¥7
Filipendula hexapetala Gilib. =Z7_vvEY7

- purpurea Maxim. Fanr¥/=
Fragaria nipponica Mak. Y R/SF~EAFF
Geum urbanum L.
Kerria japonica DC. Y<7%
Malus spectabilis Borkh, A#F#¥%A3
Osteomeles subrotunda C. Koch 7+ /7 #
Physocarpus opulifolius Maxim. 7AYAvEv 7
Potentilla nepalensis Hook. ~*=/3tmys
- tormentilla Neck.
B h

UEFR=YN

Pourthiaea laevis Koidz.
- villosa Decne,
Prunus armeniaca L, 7v&
E¥Fr7
YUIXYIT
EVA a4
- lannesiana Wils, ¥F¥27
= f. gioiko Wils. #2422y
- var. speciosa Mak, #AFv=¥77

- laurocerasus L. A3V AIF /%

- campanulata Miq.
-  grayana Maxim.

- japonica Thunb.

- mume Sieb. et Zucc, V#

- pauciflora Bge. #73¥27
- persica Stokes % l
- f. alba Hort.

- f. versicolor Koidz.

YREE
FrlRfrres
- spinosa L.
- tomentosa Thunb. EXSTT.
- triloba Lindl. #tav®%®
- virginiana L. Fav7F=V—
- X yedoennsis Matsum. Y AA3= v
- zippeliana Miq. 7% /%
Pyracantha angustifolia Schneid. ##/3F % F*
Pyrus communis L, &3y F¥

~ serotina Rehd. =&¥F¥
Rhaphiolepis mertensii Sieb. et Zucc.

TRy D AL

FFveYvg

yRYITE

- umbellata Mak.
Rhodotypos scandens Mak.

Rosa arvensis Huds.

~ canina L,

~ chinensis Jacq. =y ¥rs7
~ damascena Mill,

- davurica Pall, Yv=r<F2

- gallica L.
-~ hirtula Nakai
- multiflora Thunb.

FrvavnRs
JART

- odorata Sweet

- stylosa Desv.
Rubus illecebrosus Focke 374 7=
NFA T
wyuILFSL

- odoratus L.
-~ sieboldii Bl
Sanguisorba canadensis L. #7FvvrEay
- officinalis L, YvEay
Sorbaria sorbifolia A. Br.
Spiraea betulifolia Pall. <asv2v)r
- bumalda Hort.
- cantoniensis Lour, =¥<Y
- chamaedrifolia Hook. f. #7¥714xvEY )
- japonica L. f. ~=vs
- media Pursh
- prunifolia Sieb. et Zuce, ¥¥3IF
- thunbergii Sieb. =%%7¥

- wilsonii F, H. Veitch

Stephanandra incisa et Zabel ==TAyY¥
- tanakae Fr. et Sav, »Fvv¥
Rubiaceae 7 43 F
Asperula odorata L. 7wv=Y 9
- tinctoria L. 7 A&7
Cephalanthus occidentalis L. #<¥% /%
Cinchona succirubra Klotz, 7#%+ /%

Coffea arabica L. 77v7a—t—/%

~  liberica Hiern.
Galium mollugo L. #AIA73F
Gardenia jasminoides Ellis

f. grandiflora Mak. 777 ¥

- radicans Djuped. =2F7¥
Hedyotis coreana Lév. YFVA77
Ixora chinensis Lam., #v¥v¥

Morinda citrifolia L. ¥T¥Y=74%

- umbellata L. »~F¥¥ /% -
Mussaenda parviflora Miq. v wr¥¥
Psychotria rubra Poir. #Fay¥
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Psychotria serpens L. ¥ 7#vU1X7
Randia cochinchinensis Merr. 3#4/% .
Rubia akane Nakai 7#%

- tinctoria L. ®AFYTIX
Serissa japonica Thunb. ~7F=9%7

- f. plenifiora Hara Y=n~2Fay¥
Tarenna gyokushinkwa Ohwi ¥ a7 ¥v%

Uncaria rhynchophylla Miq. #¥#%X7
Rutaceae 3% #

Citrus aurantium L. #4514

-~ limon Burm. f. »®&¥

- pyriformis Hassk, #¥7r—¥

- sudachi Shirai *¥7

- tachibana Tanaka . ¥ #/°7

- unshiu Marcov. V¥ ¥=ay3tv
Evodia rutaecarpa Hook. f. et Thoms, F¥==
Fagara ailanthoides Engl. %7 AFvvay
Orixa japonica Thunb, =7¥¥
Phellodendron amurense Rupr. 74

- chinense Schneid. v +*,¥

- japonicum Maxim, 7¥%»~#

- lavallei Dode 3¥<%,¥

- sachalinense Fr. Schm, #77 h¥»F

Poncirus trifoliata Raf. #7%F
Ptelea trifoliata L. #v7"/%
Ruta chalepensis L. T~y v—4

- graveolens L. ~v»—¢

~ macrophylla Sol.

~ montana Mill.

Zanthoxylum piperitum DC. #¥¥a¥

- planispinum Sieb. et Zuce. 7=¥¥ ¥ 2y

- simulans Hance
Salicaceae Y7 X#
Salix koriyanagi Kimura =9%7%
Sapindaceae A7 uwUF
Cardiospermum halicacabum L. 7Y¥¥#X7
Koelreuteria paniculata Laxm. £275vv

Sapindus mukorosii Gaertn, »7r¥

Ungnadia speciosa Endl.

Sapotaceae 7 U7 VE

Achras sapota L. Fa—AYHh/%

Saururaceae F 7% 3If

14

Houttuynia cordata Thunb, FZ#¥

&

Saururus chinensis Baill. ~>%va
Saxifragaceae =%/ ¥F

Astilbe japonica A, Gray 7VEIVay~<

~  simplicifolia Mak, tbvA3vay-=

-~ thunbergii Miq. 7#4vay~
Bergenia stracheyi Engl. t¥7¥=a%x/v ¥
Deutzia crenata Sieb. et Zucc. VY%

- rosea Rehd.

- scabra Thunb, =AY Y¥

- sieboldii Koern, Y7y yv¥
Escallonia montevidensis DC.
Hydrangea macrophylla Ser.

var. otaksa Mak, 7¥¥A
- serrata Ser.
var. oamacha Honda ##F7~<7F %

Itea virginica L. =/8/XAF
Mitella koshiensis Ohwi ¥/ Fy 2Ny
Philadelphus pekinensis Rupr.

- satsumi Sieb, XA BV YF
Ribes aureum Pursh
Saxifraga stolonifera Meerburg =% /v#
Tanakaea radicans Fr. et Sav. AVax /¥ %
Tiarella polyphylla D. Don X#¥Z7¢

Scrophulariaceae =</ 7 ¥}

Digitalis amandiana Samp.
- ambigua Murr.
~ eriostachya Reichb.
- fontanesii Steud.
- grandiflora Lam.
- lanata Ehrh. 7 ¥%#J A
- lutea L. *737P¥F YR
- micrantha Roth
- miniana Samp.
- .minor L.

- nervosa Benth.
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Digitalis nevadensis Kunze
- orientalis Lam.
- purpurea L. ¥¥#y=
- sibirica Lindl.
- thapsi L.
- viridiflora Lindl.
Dopatorium junceum Ham. 77/ 2
Gratiola officinalis L.
Pentstemon barbatus Nutt. ¥3¥Fav¥

- grandiflorus Fras. #AJrY)¥x¥xsx

Rehmannia glutinosa Libosch. 7#¥v# v
Russelia juncea Zuce, »~FFav¥
Scrophularia nodosa L.
Verbascum blattaria L. VX4 %

- nigrum L. 2 RAFEYALY

- phlomoides L.

- phoeniceum L. A7¥%%E9X4%

- thapsiforme Schrad.

- thapsus L. ¥wr—Fey X7
Veronica candida Hort.

- japonensis Mak, ¥~v7y¥%

- officinalis L.

- ornata Monjus. FyFAL7

- prostrata L. »~A29X%¥

Veronicastrum sibiricum Penn.

var. japonicum Hara Z7%4Y 9

Simaroubaceae =%%Fl

Ailanthus altissima Swingle Y¥¥a
Picrasma quassioides Benn.

var. glabrescens Pamp, -=¥%

Solanaceae 7 XF

Atropa belladonna L. <7 Fv7
- var. lutea Doell
Browallia demissa L. vV =X¥V%F
- grandiflora R. Grah. ¥V +7Fv=
- speciosa Hook, #A Uy =4Y A1
Capsicum annuum L. "u#7¥
Cestrum aurantiacum Lindl, *#Fay¥
- nocturnum L. ¥ay#y
Cyphomandra betacea Sendt. =¥#h=<t
Datura aegyptica Vesl
- arborea L. =¥ FF a2y v 7HHA

Datura bernhardii Lunds.

ceratocaula Ort,

chlorantha Hook.

cornigera Hook.

ferox L.

gigantea Lubbock

humilis Desf.

inermis Jacq.

inoxia Mill,

laevis L. f.

leichhardtii Muell.

metel L. (D. alba Nees) Favev7Has
meteloides DC.

pruinosa Greenm.

quercifolia H. B. K.

rosei Safford

sanguinea Ruiz et Pavon

suaveolens Willd.

stramonium L, Y¥rAFIVvTaFaverTHNZ

tatula L. I3y ¥ =Fa02r7HHA

Duboisia myoporoides R. Br.

Grabowskia duplicata Arn.

Hyoscyamus albus L.

niger L. E3A

Lycium chinense Mill. 2=

Mandragora officinarum L.
Nicandra physaloides Gaertn. ##%¥v 7 )&32%
Nicotiana alata Otto et Link ¥/8&¥.%=

longiflora Cav. F#/5F4,3=

rustica L, <WwA &Sz

Nierenbergia frutescens Dur. 7<#<¥
Physalis peruviana L. 7 FU &4 X%

Scopolia japonica Maxim. »¥ ¥ Fam

caucasica Kreyer
physaloides Dun.
sinensis Hemsl.

tangutica Maxim.

Solanum capsicastrum Schau.

dulcamara L.

laciniatum Ait.

nigrum L. A X&FX%
seaforthianum Andr, »VAw2YWF 2R
sisymbrifolium Lam. J7FAY

sodomeum L.

Withania somnifera Dun.
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Stachyuraceae *7U#
Stachyurus praecox Sieb. et Zucc, ¥7¥
Staphyleaceae 3 Y3y Y&H

Euscaphis japonica Kanitz =¥ X4

Turpinia ternata Nakai >sy~<v./%
Sterculiaceae 7HXVUH

Firmiana platanifolia Schott et Endl,
f. tomentosa Hara 7##Y
Theobroma cacao L. #%%

Styracaceae T/ XF}

Styrax benzoin Dryand.
~  japonicum Sieb. et Zucc. =T/ %
~  obassia Sieb. et Zuce, »7VVEZ
~  officinale L.
-~ shiraiana Mak. =»~29v&®2

Symplocaceae A J %F
Symplocos paniculata Nakai 7r3I/=v=y
Theaceae Y A%F

Camellia japonica L.
var. japonica
f. bokuhan Mak. #7 3%

- f. trifida Mak., *v¥av1 ¥

- rusticana Honda =% Y-3%

- sasanqua Thunb. ¥¥v»
Cleyera japonica Thunb. V%
Stewartia monadelpha Sieb. et Zuce. tAv¥7

- pseudo-camellia Maxim., FY¥3%
Ternstroemia japonica Thunb. ®v=”
Thea sinensis L. %+

-~ var, macrophylla Sieb, 9%«
Thymelaeaceae ¥V F g74##

Daphne gnidium L.
- odora Thunb. V¥#a945

Daphne pseudo-merezeum A. Gray

var. koreana Hamaya Fs9%tvF=9x

Edgeworthia chrysantha Lindl, =v<#
Tiliaceae 7/ %H
Colchorus olitorius L. #49»v+y
Tilia cordata Mill.
- dasystyla Loud.
- petiolaris DC.
- platyphyllos Scop.
~ tomentosa Moench
Tropaeolaceae JV¥r L irfl

Tropaeolum majus L. /¥ #¥rvy

Ulameceae =LV%

Aphananthe aspera Planch. &7 /%

Celtis sinensis Per,
var. japonica Nakai =/%
Ulnus parvifolia Jacq. 7%=v
- propinqua Koidz, »w¥=1v
Zelkova serrata Mak., #v#*

Umbelliferae +VF

Aegopodium podagraria L. 473>
Aethusa cynapium L.
Ammi majus L, F/¥y=zrx
- visnaga Lam, 7¥3
Anethum graveolens L, A4 /¥ F
Angelica actiloba Kitag. Fv%
- dahurica Benth. et Hook. #w=4 7%
- hakonensis Maxim., A7=vvv
- keiskei Koidz, 7¥#.¢
- sylvestris L.
Apodicarpum ikenoi Mak, =%¥%1+Y
Archangelica officinalis Hoffm,
Bupleurum canescens Schousb,
- falcatum L. Iv¥+v¥q=
- longiradiatum Turcz, #4142
- ranunculoides L.
- rotundifolium L.
Carum carvi L. tAVA%ay
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Chamaele decumbens Mak, ®»bh9 7y
Cicuta virosa L, FZ7¥)Y
Cnidium officinale Mak, ®v%ay
Conium maculatum L, Fz7=rJv
Coriandrum sativum L. ==¥Fr
Cryptotaenia japonica Hassk. /%
Cuminum cyminum L, ©A9Af%ay
Eryngium campestre L.
Ferula assa-foetida L.

-~ galbaniflua Boiss. et Buhse

-~ rubricaulis Boiss.
Foeniculum capillaceum Gilib.

- vulgare Mill. vA%ay

- var. dulce Alef. 7=V A4¥av
Glehnia littoralis Miq. »~¥#Y7Y
Levisticum officinale Koch
Libanotis transcaucasica Schischk.

- ugoensis Kitag. A 7*#y7v
Oenanthe aquatica Poir.
Orlaya grandifloa Hoffm,
Pastinaca sativa L, 7AV ARy 7Y
Peucedanum officinale L.
Pimpinella anisum L. 7=2*

- aromatica Bieb.

- saxifraga L.
Scandix australis L.

- balansae Reut.

Sium sisarum L.

Urticaceae {352 ¥%§

Boehmeria biloba Wedd. Z&/1%Y ¥
Parietaria officinalis L.
Pilea cadierei Lindl, 7¥%Yv

Urtica dioica L.
Valerianaceae * I = F

Valeriana coreana Briq. #/aYy
- mexicana DC.
- officinalis L. av¥a¥/avyy
- phu L.
- pyrenaica L.
- rossica P. Smirnow
- salina Pleijel

- tuberosa L.

Verbenaceae 7<%V 5%

Callicarpa japonica Thunb, AZ7¥%v %7

- f. albibacca Hara ¥w¥%7

- var. luxurians Rehd. #AA7¥xvx7

Clerodendron japonicum Sweet Et¥)
- neriifolium Wall, A ##27¥%¥
- thomsonae Balf. #'¥<A7¥%%

Duranta plumieri Jacq. #47¥vr¥a¥

Lantana camara L. ¥F~>7%

Lippia citriodora H. B. et K. &V v avF7
-~ turbinata Griseb.

Premna japonica Miq. »v27¥%¥

Tectona grandis L. f. #—2 /%

Verbena officinalis L, 7<=y Y3

.- urticifolia L.

Verbena venosa Gill, et Hook, Y ay=avs—~s

Vitex cannabifolia Sieb. et Zuce. =vYr#7

-~ rotundifolia f. L. »<=y
Violaceae X3 vH

Viola acuminata Ledeb, =Y#FYH£a3Iv
- arvensis Murr.
~  Dbissetii Maxim, FTHRJAIviASvy
- brevistipulata W. Beck. ##FS%¥zx3v

~ eizanensis Mak, =/ FrAzv

- hondoensis W. Beck. et Boiss. 7#A4 231

- Jjaponica Langsd. =Xx3v
~ odorata L., =3F42x3v
- pumilio W. Beck. 7EFRIV
- rossii Hemsl. 7##/x3v
- rostrata Pursh FT#»~vRIv
- vaginata Maxim, AIv¥qr
- verecunda A, Gray Y#ARIv
- violacea Mak.
var, makinoi Hiyama ~¥%/2x3v

--  var, takedana F. Maek. t7R3iv

Vitaceae 7 Fv§

Ampelopsis japonica Mak. YvZv¥

Cissus discolor Bl, &4 ¥AX7

Parthenocissus tricuspidata Planch, 7>Y#
- f. aurata Hort. *77vY#

Vitis arizonica Engelm.
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Zygophyllaceae ~<tEVH

Guajacum officinale L. =Y U#72

Zygophyllum fabago L.

Alisma canaliculatum A. Br. et Bouché ~7#4%5%

Monocotyledoneae B FHiEYE

Alismataceae A EF IF

gramineum C. C. Gmel.
plantago-aquatica L. VY4 h

ranunculoides L.

Amaryllidaceae b ¥y 5+#

Agave americana L. VY 2V¥Y7¥

- lurida Ait.
Alstroemeria pulchella L. f. =V A1 &~
Clivia nobilis Lindl. 7v¥7¥

Cooperia pedunculata Herb.

Crinum asiaticum L.

var. japonicum Bak, »<#Eh

latifolium L. A ¥ Er~<w=y

Curculigo recurvata Dryand, ##/ &V R

Doryanthes palmeri Benth.
Furcraea gigantea Vent, FF<vrixv 7w
Haemanthus albiflos Jacq. ~=2/74Eh

Hymenocallis speciosa Salish, F¥#==)

Leucojum aestivum L. #*/—=7v—7

autumnale J. Gay T*¥&2/—7v—7

Lycoris aurea Herb. ¥=7%7¥

radiata Herb. r#v/37
sanguinea Maxim, *Y&/#3Y)

squamigera Maxim, FYAA ¥

Narcissus bulbocodium L.

jonquilla L, *AA &>
poeticus L. 7 F~3=X1{ 2v
pseudo-narcissus L, 7 v/ ¥AA 2v

tazetta L. AA4 &V

Pancratium illyricum L.

maritimum L.

Polianthes tuberosa L. ¥ »¥=¥
Zephyranthes candida Herb, #<2#v

carinata Herb. ¥#77vel®

Araceae VLA EF

Acorus calamus L.

- gramineus Soland. E*vay
Alocasia macrorrhiza Schott 77XA=®
Amorphophallus kiusiana Mak., ¥~vav=%7

- konjac K. Koch =v=+7
Anthurium crystallinum Lind et Ander, ¥Yr¥=yF7
Arisaema japonicum Bl. <A v 7P

- ringens Schott A¥¥ 773

- urashima Hara v3¥~<vv
Dieffenbachia hoffmannii Hort. ##*#2)>y

- oerstedtii Schott

var. variegata Hort.
Monstera deliciosa Liebm. #V7A4¥ay
Philodendron cuspidatum C. Koch et Bouché

- elongatum Engl.

- hastatum C. Koch et Sello  A¥¥#X7

- selloum C. Koch tbh7FHX7
Pinellia cordata N. E. Br. =#4,v 5

- ternata Breit. ~v%

- tripartita Schott A4 v%
Scindapsus aureus Engl. #9=v127
Symplocarpus nipponicus Mak, EA¥¥ryy
Zantedeschia acthiopica Spreng. #7v &4y

Bromeliaceae A 7y AF

Aechmea caerulescens Bak.

- fulgens Brongn, ¥v =777 2

- mexicana Bak, A%¥ar7i 72
Ananas sativus Schult. f.

var, variegata Hort. 74 Y9~ 1Fy7w

Aregelia spectabilis Mez Y v_=77 72
Billbergia liboniana De Jongh. =/9YY73J 2
Nidularium antoineanum Wawra "> 7 )7F5 2
Vriesia carinata Wawra A¥273 72

~ splendens Lem.

Cannaceae HY 7

Canna coccinea Mill. 7H#:3FFvEx
~  edulis Ker-Gawl, va2aviry
- genenalis L. H. Bailey
-~ humilis Bouché

indica L. #¥F¥7
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Canna lutea Mill.

Commelinaceae =7 %F

Rhoeo discolor Hance »7¥%%#=t

Setcreasea purpurea Boom

Tradescantia fluminensis Vell. ¥e»~#&%35 2%
- reflexa Raf. 25¥*%Y=as¥y
- virginiana L. A4 A7 %¥v=s¥

Cyclanthaceae <3<y Uf
Carludovica palmata Ruiz et Pav. *F<Jv

Cyperaceae »YY ) 7 ¥H

Carex dispalata Boott %A%

- morrowii Boott #VRF

- siderosticta Hance ##%xYv
Cladium nipponense Ohwi 774
Cyperus alternifolius L, ¥ =aw#¥>J

- esculentus L.,

- longus L.

- malaccensis Lam, ¥FhvA

- papyrus L. #3I#¥>¥)

- rotundus L, »<A%

Dioscoreaceae Y=</ t#l

Dioscorea alata L. #4 Vs
batatas Decne. F#A%
bulbifera L. =¥#v =2y
reticulata G. Gay
sativa L.

tokoro Mak, #=F=u

Tamus communis L.

SYP Uy

Gramineae 1 XF

Andropogon virginicus L. #V ¥ aniy
Anthoxanthum odoratum L. »~v¥¥
Arundo formosana Hack. #A47v7v

Briza maxima L. =,SvYv

Cenchrus myosuroisdes H. B. et K.
Chimonobambusa marmorea Mak. »¥#2
Coix lachryma-jobi L.

var. susutama Honda YaX4<

-- var, toomuki Ito ~F&F
Cymbopogon citratus Stapf =¥A v FrvErsy72
- flexuosus Stapf <75 S 72
- winterianus Jowitt Y¥V¥huHISIR
Elymus mollis Trin. »<=v=7
Eragrostis curvula Nees ¥ F#VAXAH Y
Eulalia quadrinervis O. Ktze, Y¥X¥®F#%
- speciosa O. Ktze. V¥ X7
Hordeum vulgare L. ##5¥
Miscanthus tinctorius Hack. #J¥=
Oryza sativa L. 1 x
Paspalum dilatatum Poir, ¥<xX*/t=x
Secale cereale L. 74 h¥
Triticum aestivum Lam, =5%

Vetiveria zizanioides Nash <%/,3—

Iridaceae 7% *%

Acidanthera bicolor Hochst.
Gladiolus hybridus Hort, 2°5Y# 7%
Iris aurea Lindl.

bloudowii Ledeb.

delavayi M. Micheli

dichotoma Pall. tAv¥efx

ensata Thunb.

var, spontanea Nakai /»~Fvay7
florentina L. =444V 2R

- foetidissima L.

- fulva Ker.

- germanica L. »7¥%Af V%

- graminea L.

halophila Pall.

- japonica Thunb. ¥+¥#

- kamayama Mak., #<¥vvav’

laevigata Fisch. et Mey. #»%>/5%

- ochroleuca L.

-~  var. gigantea Hort.

- orientalis Mill.

- prismatica Pursh

- pseudacorus L. *¥av7
- rossii Bak. =t A7¥

- sanguinea Donn 7¥%*

sibirica L.

- spuria L.

i

tectorum Maxim, - F»Y

- unguicularis Poir. #¥7¥*
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Iris variegata L.

- versicolor L.
- xiphioides Ehrh.

- xiphium L.

Ixia aristata Ker.

Lapeyrousia cruenta Bak, EAeFy¥

Sisyrinchium bellum 8. Wats.

bermudiana L.

graminioides Bickn.

Tigridia pavonia Ker-Gawl. F72)

Watsonia angusta Ker-Gawl, A UF¥Xf €Y

Juncaceae A 7 ¥F

Juncus tenuis Willd, 2%

Agapanthus umbellatus L’Hérit, A7¥%2vv 7w

Liliaceae =V #

Allium bakeri Rgl. 7v%a¥

cepa L. #<&¥

var. bulbellifera Bailey ¥7'7#<%¥
cyaneum Rgl.
fistulosum L. *¥

var. viviparum Mak. ¥7'7%¥
flavum L.
grayi Rgl. /¥»
monanthum Maxim. t#=%
ostrowskianum Rgl.
porrum L. V—%
sativum L, =¥=7
schoenoprosum L.

var. foliosum Rgl. 7¥%v%
thunbergii G. Don ¥<*Fv%a¥
togashii Hara #v#54=3

tuberosum Spreng. =7

Aloe arborescens Mill. *##FubA

aristata Haw.

barteri Bak.

brevifolia Mill, 7#AY=wniA
burgesfortensis Reynolds
cameroni Hemsl.

castanea Schoenl.

conifera Bois

cooperi Bak.

cryptopoda Bak.

Aloe davyana Schoenl.
"~ dyeri Schoenl.

- eru A, Berger

- forsteri Pillans

- gariepensis Pillans

- greenii Bak.

- hanburiana Naud.

- khamiesensis Pillans

- longiaristata Schult. f.

~ macrocarpa Tod.

~ microstigma Salm-Dyck

- pillansii Guthrie

- pluridens Haw.

- rupestris Bak.

- saponaria Haw. Ty#ruds

- secundiflora Engl.

- sessiliflora Pole Evans

- speciosa Bak.

- X spinosissima Jahandiez

- straussii A. Berger

- striata Haw. #&YstayFuns

- striatula Haw.

- succotrina Lam,

~ supralaevis Haw.

- thraskii Bak.

- transvalensis Kuntze

- vanbalenii Pillans

- variegata L, #3#=¥%
Anemarrhena asphodeloides Bge. »~7 2%
Anthericum liliago L.
Asparagus cochinchinensis Merr, 7 ¥A¥#xX7

- myriocladus Hort. ###y%

- officinalis L. YUK

- plumosus Bak.

var. nanus Hort, ¥ /7®U%

- pygmaeus Mak.

var. tenuissimus Hort, ##7¥EYF Y

- sprengeri Rgl. A¥ /»~#X7
Asphodeline liburnica Rchb.

- tenuiflora Misczenko
Aspidistra elatior Bl. »~7¥
Brodiaea uniflora Engl. »7=7
Bowiea volubilis Harv, #~vAnYy
Cardiocrinum cordatum Mak. V52U
Chionographis japonica Maxim, Y749

Chlorophytum comosum Bak, # X7

% 86 5 (1968)
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Chlorophytum elatum R. Br. tr» #)An7»

inornatum Ker-Gawl.
Colchicum autumnale L. 4 X#77v
- bornmuelleri Freyn
Convallaria keiskei Migq, AAZv
Cordyline australis Hook, f. =#{1vam3sy
- stricta Endl,
- terminalis Kunth ¥3v+7

- var. aichiaka Hort. 7AF7%

Disporum sessile D. Don &Y% %77
- smilacinum A. Gray 7=

- viridescens Nakai #A#F=F=Y

Dracaena deremensis N. E. Br.

var. bausei Hort. ##v=krixvK7
- var. warneckii Hort, ¥uv<evirfy
- dracoL. VaVryva
- ensifolia Hort, 7 v/8tvxvE”7

- sanderiana Sander ¥v a3V kv
Eremurus olgae Rgl.
Fritillaria verticillata Willd.
var. thunbergii Bak., 73#¥=2)
Galionia candicans Decne. ¥ J %4 %t
Gloriosa rothschildiana O’Brien 7 #/3+% %2 )
- superba L. =V 7~
A3k

EP &

Gasteria maculata Haw.
- minima Hort.
Haworthia fasciata Haw., Y=V=/%%
Heloniopsis orientalis C. Tanaka Ys¥Yayrn=
Hemerocallis dumortierii Morr. t2%vYy
- fulva L. ¥ avry
- var. kwanso Rgl.

- littorea Mak.

YT H Sy
nIRETY
- longituba Miq. /#¥Jv
- thunbergii Bak. =72%
Hosta elata Hyland. )
- fortunei L. H. Bailey
A UEEYY
IXXHY v

- longipes Matsum.
- longissima Honda
-~ plantaginea Aschers.
var. japonica Kikuti et F. Maek, # </ »v¥#v
- sieboldiana Engl.
var. condensata Kitam. 74~
- var. gigantea Kitami, A#73¥H{yv
- var, sieboldiana bFUYFHI ¥
Kniphofia burchellii Kunth
- foliosa Hochst,

Kniphofia macowanii Bak.
- natalensis Bak.

- praecox Bak,

- rufa Bak.

- tuckii Bak.

- uvaria Hook, FY k=
Lilium auratum Lindl. ¥~z

- lancifolium Thunb., #==Y

- longiflorum Thunb. 7»#®y=)

- martagon L.
- maximowiczii Rgl. =2#4=2Y
Liriope minor Mak. Etx¥75v

- platyphylla Wang et Tang *7 7>
Melanarthecium luteo-viride Maxim, /%7
Muscari aucheri Bak.
by2Y) v

lar a4

Nolina recurvata Hermsl.
Nothoscordum fragrans Kunth
IV

- japonicus Ker-Gawl, Y+/e¥
FARTG Y /ey
EFHLVY

Ophiopogon jaburan Lodd.

- planiscapus Nakai
Ornithogalum caudatum Jacq.
Phormium tenax Forst. ==2v¥45
Polygonatum falcatum A. Gray J/nv==)

B AL AL
T=SFIY

- humile Fisch.
- involucratum Maxim,
- lasianthum Maxim, S¥<F ==y
- odoratum Druce
var, plurifiorum Ohwi 7<F=a=n

Reineckia carnea Kunth ¥F#¥avv vy
Rhodea japonica Kunth #%t
Ruscus aculeatus L. F¥4 %45

- hypophyllum L.
Sansevieria laurentii Wildem. 779 #h&5v

= nilotica Bak. Fht7¥
Smilax china L. ¥V FVA17F

- medica Schlecht, et Cham. ¥¥

- nipponica Miq. #Fv47F

- riparia A. DC. ¥#¥F
Tricyrtis affinis Mak, Y<¥ /&b F¥2

- hirta Hook, &kF¥2

- macropoda Miq. Y<&bF¥2
Tulipa edulis Bak, 77
Favyou?
kany=ei

- gesneriana L.
-~ latifolia Mak.
Urginea scilla Steinh. #4Y 7

Veratrum nigrum L.
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ssp. maackii Kitam. YarYv

——— var. parviflorum Kitam, 7#4¥*¥YY

Yucca baccata Torr.
- recurvifolia Sal. *3I¥aFv

- verdiensis McKelvey

Marantaceae 27XV =2 F

Maranta bicolor Ker-Gawl. ®vavvay

Musaceae 3+ FFh

Musa sapientum L. /3+7
Ravenala madagascariensis Gmel, #YEbR/%*
Strelitzia reginae Banks 77 7FaV%

Orchidaceae 7 %

Bletilla striata Reichb. f. ¥7 >

- var, gebina Reichb. f. YwA5v 7>
Calanthe aristulifera Reichb. f. *Y¥v=Ex

- discolor Lindl, =t#*

- tricarinata Lindl. #wvAvzex
Cattleya trianae Reichb, f. »YE/75>
Cephalanthera facata Bl. %5
Cremastra appendiculata Mak, ¥A»~A35v
Cymbidium virescens Lindl, ¥ax¥7¥
Cypripedium japonicum Thunb., Z~<¥A47 Y

Dendrobium moniliforme Sw, &v=2

Goodyera sclechtendaliana Reichb. f. ¥<%v X7

Liparis krameri Fr, et Sav. Y¥/#Y9
Oncidium flexuosum Sims
Vanda tricolor Lindl. ts¥vErZFv

Vanilla planifolia Andr, +%=7

Palmae Y&

Areca catechu L. ¥vmryda
Arenga engleri Becc. Zmry?

- saccharifera Labill. ¥tv¥y
Bentinckia nicobarica Becc.
Butia capitata Becc, 77¥nm¥¥

- eriospatha Becc. Y7Y¥¥
Caryota urens L. 7Y% 7%¥
Chamaedorea elegans Mart, 7—7W»¥v

Chamaerops humilis L. Fx#ryPan

Coccothrinax argentea K. Schum.
Cocos nucifera L. a=2%¥

Erythea armata S. Wats, »~7t&¥¥¥
Howea belmoreana Becc. 7¥F¥¥¥
Jubaea chilensis Baill.

-~  spectabilis H. B. et K. #J—¥¥
Licuala grandis H. Wendl, v#v+¥¥
Livistona australis Mart, #A—Ar3Y7ErY

- mariae F. Muell.

Phoenix canariensis Chab. #7YJ—¥v

- dactylifera L. 7> *¥¥

- hanceana Wendl.

- roebelenii O’Brien ¥/ Vy¥¥

- sylvestris Roxb., ¥¥Y7vyv
Rhapis humilis Bl. ¥awv#2

Sabal blackburnianum Glazebrook /f—&% ¥ Svvy

- glabra Sarg. ¥ ¥¥ovry

- palmetto Lodd. w2y b¥¥
Trachycarpus excelsa H. Wendl, Vaw

- fortunei H. Wendl. Ry ¥am
Washingtonia filifera H. Wendl. #%7%v¥

- robusta H. Wendl. #*7>¥vEr%

Pandanaceae %=/ %§

Pandanus boninensis Warb, #2/%

- veitchii Dall. ¥<¥=a/%

Pontederiaceae IX7AAF

Eichhornia crassipes Solms 71 744

Stemonaceae Yy 2 7FH

Stemona japonica Migq. ¥¥27
- sessilifolia Miq., #FEx?

Taccaceae %3 uAfEF
Tacca aspera Roxb.
- chantieri Andr.
-~ cristata Jack #AAF¥ufE -

-  pinnatifida Forst. #¥ud%

Typhaceae #~<F

% 86 5 (1968)
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Typha angustifolia L. t*#=<
- latifolia L. #~

Zingiberaceae ¥ 3% ¥F

Alpinia dolichocephala Hayata
- formosana K. Schum, #49v%v1¥
- japonica Miq. »FXa9#
- officinarum Hance =VV=3V%ay
- speciosa D. Dietr. v bY
Curcuma longa L. V=¥
- zedoaria Rosc. #¥av
Hedychium coccineum Sm. ~*=/F¥a7v+y
- coronarium Koenig
var. chrysoleucum Bak. »~7F¥=7v%
- spicatum Ham. ¥v7 .
Roscoea purpurea Sm.
Zingiber mioga Rosc. Is7¥
- officinale Rosc, ¥ =y

- zerumbet Sm. »~F¥a v

Gymnospermae BTHEWIM

Araucariaceae 73UV RXF
Araucaria brasiliana A, Rich, 779wv<v

Cephalotaxaceae - X% Y#}
Cephalotaxus harringtonia K. Koch A X#%

Cupressaceae L /%%

Biota orientalis Endl. =/ 7%V
- var. flagelliformis Henk. et Hockst 4 bk
Chamaecyparis lawsoniana Parl. ==Y /%
- f. glauca Beissn.
- obtusa Sieb. et Zuce. t/%
- pisifera Sieb. et Zucc. ¥77
- thyoides Sarg.
Cupressus funebris Endl. %4 b 2¥
- lusitanica Mill.
Juniperus communis L.  +¥=v

- conferta Parl. A %X

Juniperus virginiana L.

Sabina chinensis Antoine 4 7%

Y ¥

var. procumbens Honda »1E¥Z¥ >

Thuja occidentalis L, =74 e

Thujopsis dolabrata Sieb. et Zucc. 737 =

Cycadaceae Y7 VE

Cycas revoluta Thunb, Y7

Ephedraceae ~4U#

Ephedra altissima Desf.

campylopoda C. A. Mey.

ciliata C. A. Mey.

distachya L, 7#<#<4y

equisetina Bge.
fragilis Desf.

gerardiana Wall.

intermedia Schrenk et C. A. Mey.

microsperma V. Nikitin

minuta Florin
nebrodensis Tineo
nevadensis S. Wats.
procera C. A. Mey.
var. erythrocarpa
regeliana Florin
sinica Stapf Y7 <AV
tweediana C. A. Mey.

Ginkgocaceae ¥z V¥

Ginkgo biloba L. A4Fav

Pinaceae < VE

Abies cilicica Carr.

Cledrus deodara Loud.

L7 AX

libani Barrel, Vv/3/v A%

Larix decidua Mill.

leptolepis Gordon #7=<v

Picea pungens Engelm. 7 #YsyE3

Pinus bungeana Zucc. ¥r~<v

contorta Dougl.
densiflora Sieb. et Zucc.

echinata Mill.

TheY
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Pinus excelsa Wall.
- halepensis Mill.
- monophylla Torr. et Frém.
-~ mugo Turra
- nigra Arnold
- pallasiana Lamb.
- parviflora Sieb. et Zucc, ©AITY
- pinaster Soland, Z7FVRIAH VY
-—  var, hamiltonii Parl.
- pinea L.
- pithyusa Stev.
- radiata Don
- sabiniana Dougl.
~  sibiricus Turcz.
- strobus L. Abm—=7=
- tabulaeformis Carr.
- taeda L. ¥=¥7Y
- thunbergii Parl. 7#7<%Y

Pseudolarix amabilis Rehd, A X477~

Podocarpaceae < ¥f}

Podocarpus macrophylla D. Don A *<*
- nagi Zoll. et Moritz, 7¥

Taxaceae A FAF

Taxus cuspidata Sieb et Zucc, A F4

Torreya nucifera Sicb. ¢t Zuce. #¥
Taxodiaceae 2 ¥#}

Cryptomeria japonica D. Don A%

Cunninghamia lanceolata Hook. =9 3y¥#v

Metasequoia glyptostroboides Hu et Cheng
AFaLT

Taxodium mucronatum Tenore
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Sammaries of Papers

Synthesis of pyridazine 1, 2-dioxides
lkuo Suzuxkr, Masahiro NAkapaTE, and Shoko
SuevosHi:  Tetrahedron Letters, 1968, 1855.

When pyridazine, 3—methylpyridazine, 4-meth-
ylpyridazine, 3, 6-dimethylpyridazine, and their
monoxides were refluxed with 509, hydrogen per-
oxide in acetic acid for 2448 hours and the
products were chromatographed on alumina
column, the corresponding dioxides were isolated.
The structures of pyridazine 1, 2-dioxides were
confirmed by analytical data and physico-chemi-
cal method of UV, IR and NMR spectrometry

and by polarographic reduction.

Studies on Cinnolines. V. Cinnoline Dioxide.
Tkuo Suzuki, Masahiro Naxapate, Toshiaki
NaxkasHiMA, Natsuko Nacasawa: Chem. Pharm.
Bull., 15, 1088 (1967).

Cinnoline Dioxide and indazole were obtained
in addition to the monoxides on oxidation of
cinnoline with hydrogen peroxide in acetic acid.
The structure of cinnoline dioxide was confirmed
by chemical and physico-chemical methods of UV,
IR and NMR spectrometry and by polarographic

reduction.

Ring-Substituted @-Amino Acids. I. The
Michael-type Addition of Maleic Hydrazide
and Related Compounds leading to the a-
Amino Acids

Shozo Kamrva and Akitada Nakamura: Ghem.
Pharm. Bull., 15, 949 (1967).

The Michael-type addition of maleic and
phthalic hydrazide derivatives with an «, -
unsaturated carbonyl compound such as methyl
vinyl ketone or acrolein was examined. All of the
products were confirmed to be the N-addition pro-
ducts by comparing their infrared spectra with
those of the corresponding O- and N-deuterated
compounds.

By Bucherer synthesis these addition products
were converted to the corresponding hydantoins,

from which new, heterocyclic ring-substituted a—

amino acids were obtained by hydrolyzing with
barium hydroxide. Some of the hydantoins were
independently synthesized from 2-amino-2—
methyl-4-hydroxybutyric acid via 4—(2-iodo-
ethyl)~4-methylimidazolidine~2, 5—dione.

Ring-Substituted g-Amino Acids. II. The
Reaction of Cyclic Lactams with Methyl
Vinyl Ketone leading to the a, y-Diamino-
butyric Acid Derivatives.
Shozo Kamiva and Kimie Kosamnuma: Chem.
Pharm. Bull., 15, 1986 (1967).

Reaction of 2(1H)~quinolone with acrolein in
the presence of catalytic amount of sodium hydrox-
ide, gave 1-(3-oxobutyl)-2-(1H)-quinolone in
17% vyield, from which the corresponding hy-
dantoin was hydrolyzed to give DL—2-amino-2—
methyl—4-(2—oxo-1(1H)~quinolyl) butyric acid.

Similarly, = DL-2-amino-2-methyl-4-(I1-oxo
—2(2H)-isoquinolyl) butyric acid was synthesized

from 1 (2H)-isoquinolone,

The C-Alkylaminomethylation of 3-Pyrida-
zinol 1-Oxide Derivatives. 1.

Genzo Oxusa*, Shozo Kamrva and Takanobu
Itat: Chem. Pharm. Bull., 15, 1172 (1967)

The Mannich reaction of 3-pyridazinol 1-
oxide using morpholine, piperidine or dimethyl-
amine, gave the corresponding 6-alkylaminome-
thyl-3-pyridazinol l-oxides which were also
synthesized from 3-methoxy-6-chloromethypyri-

dazine,

#Showa College of Pharmaceutical Sciences

The C-Alkylaminomethylation of 3-Pyrida-
zinol 1-Oxide Derivatives. II. The C-Alkyl-
aminomethylation of 6-Substituted 3-
Pyridazinol 1-Oxides

Genzo Oxusa*, Mizue Osapa* and Shozo
Kawmrva: Chem. Pharm. Bull., 15, 1733 (1967).

The Mannich reaction of 6-chloro~ and 6-
methyl-3-pyridazinol 1-oxide using morpholine

or piperidine gave 6—chloro- and 6-methyl-4—
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allkyaminomethyl-3-pyridazinol 1-oxides. Treat-
ment of 3—pyridazinol 1-oxide with excess amount
of the reagents gave 4, 6-di(morpholinomethyl)—
3-pyridazinol 1-oxide in 71% yield. These Man-
nich bases were catalytically hydrogenated to give
the corresponding 4-alkylaminomethyl-3(2H)-

pyridazinones almost quantitatively.

*Showa College of Pharmaceutical Sciences

The C-Alkylaminomethylation of Pyrida-
zinol 1-Oxide Derivatives. IIL

The Mannich Reaction of 5-Pyridazinol 1-
Oxide

Genzo Oxusa* and Shozo Kamiva: Chem. Pharm.
Bull., 16, 142 (1968).

5-Pyridazinol l-oxide was synthesized from
5-methoxypyridazine 1-oxide which was obtained
from  3,4-dichloro-5-methoxypyridazine  1-
oxide.

The Mannich reaction of 5-pyridazinol I-
oxide using 37% formalin and piperidine gave
6-piperidinomethyl-5~pyridazinol l-oxide in 40
9, yield. Treatment of 5-pyridazinol 1-oxide with
excess amounts of the reagents gave 4,6-di
(piperidinomethyl)-5-pyridazinol 1-oxide in 56%,
yield. The alkylaminomethylated positions in
these Mannich bases were determined by NMR

spectroscopy.

*Showa College of Pharmacecutical Sciences

FRIMERRAR Y MVOEERHRICE 7 B3 ICH
(8518%%) RO ECHER 3 D polymorphism &
FIMBIRR <7 b

KB, SUBRT o, 17, 53 (1967).

AAERFCRBES LT RLEER, V¥ b
vy, PIFVY, XXV U0 SEOFRIBINA R
2 b & polymorphism » DRERERFE L.

ZNENO B AER T RERL AEELIC L Y B
BERRBIER S S 0b, ZOFMRIRARY by
DB T RS LR, #hFh =20 polymorphism
DOHBHTENHLMI AT HERRFEESOR
RIZMVEBHELLEDS, DIFVVIEOVWTR
A AR H B KERS L ORERR R, L
polymorphism T 52 L &RV L.

FHIKEREHI P OB OISR E R R E
SRIRTFIRE « BERIES | JESEHERE, 86, 140 (1968).

— R II R R iR - WAL T T & B kR
(I f A vt LT OREFENEHE A T v
3. ZORPTUTF YV UVERRELFIHESR Ty 35,
R, WiEYR & oA R SIS IEY & Ebh
B, 2T THA OFHEERN Lickh oG o
K7 = = VKR EREOTHEKRICBIT b F 4+
T U GOEEOREIL Anax 460 mp 2HoT, 5
~ISNTRERIAIRH CRLRETH Y, KB AN A A itk
VEBMICBET A LERERELLOT, TOoRGE
FIRLUTKBAD A A OFEEEREEZRESTL, X
HIZHRF OABILEMOERCETCRBEEMET
RERER R

ERE RAMHIhoKBL LT 200400 g o3t
Bt aRBoRY 20040ml O FNVF—ALT 5 R 2T
A, REHEBR ] mloF R OEBBORIET
FRiEE 6 mi~ 10 m! iz THE K KEFBBTH
Y5, bLRKEAEBDB L&, kiEbii kM
XY, REME 2w 2N TECNSG 5. D
DIERITIRPBER L Y, 752 a0kEo i
BT OMBERD T2 Sminth k45, B, K
10m! Z2EELTIZ X LB RE, 20% RFEAENR
Ilmi 2fxtens, 2oz 0ml OARTZ SR
CHOBOKTHRCE L, $7 7 L8 10.0ml &Nz
B, 0.00INFF7 VBT vE=T A¥k 5.0 ml 33
TOkEMATIOmM LU, ZORBBEE B &
L, FIRICBREL TR ERREO RN E 2EER ]
cm, HHE460 mu CHEET B, T OREH L Reilley
Bzl o THRBINE LD THB. EREOEMIZ
FA—2REE B TERLZBRERZAVTL XA,
Z 2 CHERE R OKROFTRRICHET 3 KEEESL
TREBIEHERY (200400 pg) =0 EREF L RIBRICHRIEL
TELEEEEREE L, ThEeRdRLELTEEDE
RRBOWRELIEL, ZOEILRBTOKED
BErEHLZ.

BRY VA FOESWICET ARG 1R L
BAWICL ZRABANONIES —INOEE
SIREEE, THEE, $AER oMb, 17, 422
(1968).

AUVEY—BEIE I AV ET UK LTHRE
DSBS EFERT S, TOEEEFIELTRAM
KBV EF -V OREERAL. EBEFMEEK
#EE 6.3 mg/m! fkx ¥ J —-7 v u B VAERE
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B (8: 1) hT0.5% k=2 v MEEEE 0.5 ml, 20%
AT AT IRl ml 2Nz 570 mp CHIE
L7z, R0 a2 AN Mo k3 EREREB AV M
e Tnieds, ZoRIEIBMBENREL D, TV
7 ORIRBSANY = A B a N VR LR EZ S
CHVIF LB, Biha SV bEdzoidhi
Wiz, BEIEROfFic BiF s 2 L3Rk, Ak
TRV FLBER, T/ DV, A7 vV T v
FEYY, STz=peF by, F=—F, 27
=FUy, FT7AV v, AT v IV EHELR
5%, BT muk VAT 2 LIk YV EREFRE
Lk, BLY Y FABRSHHE TR SEERTRET
HBNB, Ta—=ri G200 QEEFIE L THR= TV
-ne~F (40 2) RERERE L TSR R E
3.

AU EF =L a s OHREED 3 DEGE
LEBI TN RETRMN LA F / — T
211, ZeradkAARTE2 11, NAFLVER
FizvsShd 2 0 1 OEERTho .

RAMAOATICET3HEEE 4])
L BRAEEIROY LS PEOEE
SLRERE, WEIRT, SARS oMk, 17, 437
(1968).

2ot

FRT VAR, BRY v FEIRTAD Y HEThnsk
FTHLOBLTREEERTBPOZNETATAY
UAFVA-FAEIIVAY FRELERE S¥ e
EET B HFEERH LESRATOY v A FEOKE
EREEHESI L. 7724 VBRI 0oRECIESEL
BOPLEELTHLERFETHZ. AVEY LR
BME7NA Ve k2 MBEERRRY, 5foBERHE
ORI TE, 1R 2M0oNR CH; B
L BB LE . REISBICX Y RERERT
54 DA THET 5. '

BABHOMFICETIHR(ESR) heakc
L ZRERAIROY U FINTI FOER
MRBE, BEET, BHRIES M, 17, 475
(1968).

F ) FAT I FERBRIEFIOIKFETN-U A F -7
2=V UUTIVERIBLT, AV E72 /) — VR
REERT %M E2FE L TEAREAIR OV U F 11
7IFOHBEERPRALT.. BEELHREKBEIL
mg/ml TO. 5%EARS A FNV-P-T =L o7y Iy
BWRBLF 1% 7= V7 LD Y ¥ D EEEMZ,
ERLIEGEEZ 7 v akRl ATHRE ¥ 650 mp o

BOTHRIRELZREL, EREfTE -1
RERFER T ==V 7Yy, 2AEY VR ENEL
BN, BT/ eek VAT AT Lick D ER
RREL L 5.

BEHAIOMTICRTIME(EOR) HEEIC
SBERHAFOER T LT U VDES
SIREE, BEETF 2k, 17, 478 (1968).

B 7 =217V Vi3 7 b ) M oBREEI 0L
BT T/ 7o FEYIVERBLTA YR/
—NVREFEEFERT B, ZOBELFIH L TEARE
FROEBR 7 ==V 7 ) LV oREESHTL L. BH
Gl B BEE 40 mp/ml T 1%4-7 3 7 FEY
VEBBRBIU2% 7=V LT b VY A EIRE N
THEBL, ERLEEEE 7 v u L AHH 1,460
mu iZBITBWMBEEREL, ERETR .

AETET =) —AOHZE+ 2% O REET 5
LIWET B, BT v vk A R VERE
ThidEEHE 3.

RAEAOIFICBTIHMEE 7H) B
FOEBI =T VOEE

SREE, HEET, THEE: 2, 17, 551
(1968).

WEEZ7z=v 7Y 37 A Vo=V vy ik
BYYAOEBFECN-CAFAL-Pp-T 2= PT I
LRIGLTHGDA v F T2/ -V REE T ERT
3. ZOBFEII v ek ACEEL, 7 ORI
610 mp (ZRIROBRERT 5.

FiaEREZ ERORER b vz b o cilH
FOEBR7 ==V 7Y VOERERHES L.

4-7IVTUFEY U EREHREL LTRVWRES
B7= /) —VEOHEZE T3 L 0RBTKET 325,
N-PAFN-P-Txz=vP7 v ik OH B HONLT
B, BEfLOREEICL Y BIRNCHKIET3HERL D
BAMFOGEGEHREThoTe. ABETRY IV FAT

I F0oRGELE BN, BETZ e niL ot 2
ZrickVEREL, ERTEL LS.

BEHAOITICBTIHEE M) Hake
LBREBEARDAVTOENTVFEY VDR

=2
2

SRR, BYEF - AMb, 17, 629 (1968).

AT LT FEY USRS CE SR
RELTERREDLAME ERT M 2RI LT
BREHIRDLY AT LF Y L ORRE: ST
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£ X BB S

% 86 = (1968)

S L. EELEHILREIBE 5 mg/ml TRHEBRET
0% WHBBE_GE M2 TERLZEGHKL 510 mp 2
RIBERELRE L.
ABRGELEIGT T I/ Y7/ 7wl
vy, TVFEY ¥ FABRERGNLFECHE
LEAN, BEEELET AN YT v kv AR
LTHRETNWIEEFEL LS.

BEEAOARICHTIHE(EIR HEIN
C&B3RAEHGPD7 I/ TAEQVDOER
SREE, BYET, THEE: 4k, 17, 555
(1968).

I/ R EE-EY O URKRE RIELTH
BEOSRBERETERTS. ZOBEEZFH LTRSS
WHRBOTF I/ Fu ey OERERL. BB
ka1 mg/ml T 0. 1% FHRS-E U Y VIR 5
ml BNz 410 mu THNRER WEL, BEETE-
Ve :
AR L RIGT A AVE S =L, BT T2 R
Vs B FABRERG R EBELRSH, BET
ruruk A HHLTRET S LICL DV ERFEL
5.

FI/2TuEr Ll OSEOEERERD DD
TR B X CEMEETRHE L ZA Y DV
DORVESIZ2 11, VP VHRETIEL | 1 OES
WthoTo.

FIMBBIRR R MR &L ZEERODHEE
MTEEE28) RBREMAFOTEFAGUFN
B7 LI =9 ADERE

SERERE, THEEE  ME, 17, 708 (1968).

TR R =7 bV X B RAMKF DT 25
AV FABRT VI T ADERIE SRS L.

FEFAFYFABTVI=TAE NI ZE ) — )
TIVBIVCT vibKBET vESVLERIE S ® D
L, HMELTCRBEEO NI =X ) =L T -7 & F
APV Lv—hEiRd. Zhix 1750 em™ (=X 50
FaNE=N)  Keyband FRIE—ROFL LT
BEBAROT 2FAH Y FABTNVI=VADOER
NTE5.

PERD T BRI T 7 v (LK SRER T DR L SRIMEIR
IEHREgEic X AHAERLT R TR,
ZOFETRKBREP RIS DT EF LYY
FAEBRO—EHB R LB BT - 245, IR Ei
IERRIBCOHREES R B, EOTRASKEL, o
B MERELT bR EIRR L B ik

ZHRT2~3%DHERH- 1.

KETRTFNVRBIE=—R, / R, TEFI
YUY FLER, FEEEOANVEY —AEBRE FRER—EE
ERGEBIC I LR =NV EORINI S 2l dihE L It
B0, AREISEEEECRERBEERAL, Tl
EEz—FAHMHT R Lic L) ERBELRS.

FRIMBIRIRZ R 7 MIVEIC & ZEERODIHITE
B(EIWR) TEFIGUFIBIIS I LRE
oER

SERBES, THB : 4k, 17, 780 (1968).

AMEEBBEIECRENTH B, b= 8 /=
FIVCHELTNIZZ /AT I TEFASY
YU—TERY, TrndUARTEELES. E
AROT AT NVED VR =N EO RIS K
Y (1750 em™) I3 FEEIz b 5 e DI EWA B Pz
o, EEURORTRELEREER

FRIMERINZ R 7 b IViE(z & BEEROIIFRIT
F(EAM) ZFIRBF-—ROEE
SCREE, KEFH @ a4k, 17, No. 8, 1968 Fifil
¢

A 1755 em™ 2= R 5 VELH VR =V O
BENCES KBRS Y, oI NVK=NEEET S
RO LY BEEORINT, o, REBZHLRRC
ERE BT 2R EEF T L bRAHAF IV
WibRFETARR ML, 1755 eom™ ZHEERREE L
TERL.

FIMBRIRZR R 7 PIVEIC & BEEROSITHT
RESH) JRANEVOER
SEIREEE, KAER 4k, 17, 782 (1969).

ARIZ 1755 cm™ iz 5 7 b VB AR = VEOHE
FEENCESSREBD Y, BOINVR=NVEEHT S
B & D BEBORINT, 2, FREPHLRERT
BROBMET R EET 20 ORARAP L Y 25
{LRFTARMEME L, 1755 em™ 2RIEHERL LT
EELE.

FIMRTIRR = & PIVERIZ &L BEESROFFEIT
BEECR) F—hAy, STHAVOEE
SEIRBLEE, BEOETF, KFER 4L, 17, 1116
(1968). FIRIA

FADIHEER L Y RERAITOBEEES 7 h 14 v
(DC), @7 — 4 v (TC) ORE B IV ARER
21Tl
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DC 0.3% TC 0.2% &H0EHEE LY, TAA )Y
BTz —FABHL, =—FABEREL, BEOL
AE I VEMLTEMAL, B v MERIZXVEE
BTFN  Z—FN 7 BT K (80120 1) ©
BARECEESE L. ThEFhOARy FEPE
WY 2 ¥/ —ACHME, 2¥/ —LEBEL, EBE
#yrh DC i3 liquid film 5, TC i XBrgkiz & Y,
IR »AIEL, BRE{TRoT. %7 DG, TCEHD

EEWER T A0 ) T — 7 Vi BT, DC i

1670 em™t, TC % 1705 cm™ @RI % Key band &
LT 0.5mm oA CREEEZREL, 2RDIRTH
BERE(THok. ElKeyband & LT DC 0 874
cm™t TC @ 832 em™ LRI EE SRV SHIE DR
BRBEETHE. R0V HEAEIhERVSL
Iy

¢4 3 UBOREMRE
HILSEA | K5, 19, 295 (1968).

B I B oRERICET ARHT, KEEPIB
i aBipEEix Y 3 pH oA OFE, Bio
MEAERY, EERRE B B BLoEx 0EORKE
P, Bk oREEL YicowT, BEEAMEIL L
TOBEIDOEP L E LD TR L.

Effect of Barbital on Carcinogenic Action
and Metabolism of 4-Dimethylaminoazo-
benzene

M. IsupATE, M. WATANABE and S. OpasHIMA*:
Gann, 58, 267 (1967)

To study the influence of activation of metabo-
lic function of carcinogen to chemical carcino-
genesis, effect of barbital, an inducer of enzymes
related to drug metabolism, was studied on
development of liver cancer in the rat fed with 4—
dimethylaminoazobenzene, and compared’ with
that of 3-methylcholanthrene, known to antago-
nize the carcinogenic effect of 4—dimethylamino-
azobenzene. In an animal ex\periment of a long
period, the incidence of cancer development was
much lower in barbital group than that in 3-
methylcholanthrene group. Comparative studies
were also made on the quantitative measurement
of metabolites in urine and bile, and on the
activities of some enzymes in the liver of rats fed
with 4-dimethylaminoazobenzene plus barbital

diet, 4-dimethylaminoazobenzene diet or basic

diet alone. Excretion of metabolites, especially
azo dye glucuronides, in bile increased in middle

stage of the barbital feeding.

* i a RS

Metabolism of 4-Dimethylaminoazob

and Related Compounds. V. Quantitative
Analysis of Biliary and Urinary Metabolites
of 4-Dimethylaminoazobenzene in Rat

M. WaranaBe and 1. Ismmate: Chem. Pharm.
Bull., 15, 1461 (1967).

An available method of determination of urina-
ry and biliary metabolites of 4—dimethylamino-
azobenezene in rat was devised.

Twelve metabolites (4-dimethylaminoazoben-
zene, 4-aminoazobenzene, 4-methylaminoazo-
benzene, 4’-hydroxy—4—dimethylaminoazoben-
zene—O—glucuronide, 4’~hydroxy—4-methylami-
4’~hydroxy—4—

aminoazobenzene~O—glucuronide, 4-hydroxy—4—

noazobenzene—O-glucuronide,

acetamidoazobenzene—O-glucuronide, 4’—hydro-
xy—4-dimethylaminoazobenzene-O-sulfate, 4'-
hydroxy—4-methylaminoazobenzene—O-sulfate, 4
hydroxy-4-aminoazobenzene-O-sulfate and 4'-
hydroxy—4-acetamidoazobenzene-O—sulfate in

bile and p-aminophenol-O-sulfate in urine) in
rats administered with 4-dimethylaminoazo-

benzene were determined,

ENERBEUT x/ NIVES—NIHREBS Y b+
MPAOINFAXTFAVEBLIUFICEITSH
A FIiEHE

B, SEERR—ET,
14(2), 69 (1968).

POLFE* @ AL,

5 o 12500 p moles/kg DT = ) SNV EF — NV EE
AR LTharvFazxs ey (CS8) oLz
FELCEERBED BT

7= ) AV E R — VEiRLER, BRFETAFLSL
Ex - VOB A FVRISEEOE L W EABEESh
#, ARY D UBIVEAEROBA TN RIGTEE
FRREFNIEFEE TR AP,

1 H¥%Y 80 mg/kg DENLEIFEBANBEHICL-
TEELET v bolfiho CS vAVREIBET
B L, obREIENT . M, ARITUE
T UVE A ERDOBEA FAEMITE AL L ROERERET
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WD LTz

BRIk
* itk

Bacillus megaterium . Protoplast [C & 35
RFFEFFUVEOEFTF U OERR
e, BEE*: ©¥ 2, 35, 444. (1967).

Bacillus megaterium BNz X % desthiobiotin J
YEFFUOERERB L, FEVERLEEAF
VitHREEE, Cytoplasmic membrane 38 L)X Cytop-
lasm (2 3E L7215 2 ORI 2 Cytoplasm (2 fF
EL.

B. megaterium ¢ Protoplast |z X % desthiobiotin X
D EAF v 0ARE BT L. Protoplast i2BVTh
RN L RERIC A F v R AR L REREINY,
Thoir.

MLEE Protoplast j= X 3 EFF VAERER & 72 25,
EA T VARERERE (MAEZEME I X 5 K
) BT TERirbhiz. +/ b b Cytoplasm oH:HY
LCnRBRWEOE - B TR Y 4T VERREEEF
LR, BBEY v v 7iz X % Cytoplasm o Uiz
Ghost (I EFF VAERES - KRizo Tz,

* prgEd (PR

a-bIAT7cB—N=aFR— MEEICLBTIR
[Figh o NAD SR OEE

B, kSR, HIREAN I EX Iy, 3,
143 (1968).

NAD pE&iFRke Y 7 e LB cHH L AT
NETF s T AR Y CRE LB R RIET 5
EEHe. NAD DUt oSEic & 3806k, HHK
iz alcohol dehydrogenase #/EF] &® T NAD »3&5¢
Bl Lo bRROBETHEL, Z0HEEZZELS
TNADE %R bi. <7 2DEEKI = =F L E(NIA)
BHHT 3 LR O NAD 83 4 B 5 W OERE
D2~ 3FLB IV PIBBITER=aF BT I F
(NAA) Tk 8 ~12KfTIRAK LY, ZOBRREE
{ED 10T < 75 b DIERAD L2AR CEEEIZL &2
TEPHBNATYS., bhbhit NiA oFHEkTch
boa-bavzu—p=aFr— (Toc-NiA) pffkE
WEH T~y AR NAD B En Lk 5 niEE:
TR T, NiA 150mg/ke 248+ 2 Toc-NiA
T NAD B3 12 CREAMICE L e, ZORiZE
HEOK2EIBE i ofz. L LUREES%L 7
PRYFEELVECEEZRL NADGR v L

NAAX D bR 52 L 28 diz. BAKONAD
i3 NiA50 mg/kg $H2Y4 & T3 L 72 23 NiA 500 mg/
kg FEMBRIZHEINL TS, Zhll sk » 5 k.
F 7= NiA 150 mg L #7243 5 Toc-acetate DIEAMH &
BELTH NA BB EORXHVERLETHo 2D
5, Lo Toc oAMEGER TR NiA
2 Toc LZRFAFERELTVS LWHE KX B
DTH 5.

E$ 2D OEHMEMRLEHATBHE (6
}]) ZT7vibRoFE Tl EREZVFEVIC
&3E4 v D, p{LMBMELRE

JNBETE T & 2, 35, 362 (1967).

Z7 oA VR ERRZEET VFEVIZEBES
I v DD {bEMRERIR, B XU 0RKISREE,
TTRH;E LI w2 NS5 7 —RFIET B EERE
REFHCTERL, tdicEs I Dy—Isocalci-
ferol—1Isotachysterol, MR T Isotachysterol, jz &
HfhEhaZ L zHLMPT L.

E9 2y D OLENRELEIATIHE (7
B) IVRICIZESI VD D{LENEMLR
i

JNKKIE : B 2, 35, 366 (1967).

BobH, 2 URIc k3 E X L v D, bR REALK
i, BLOEZORIGERE, T CicliiELese<t
777 4 — AT 2EMEREEHVCCGERL, 2
UHEOBBIIEVENIY # 2 Dy —> 5, 6-trans-vi-
tamin D, CRIERIES2, 2 VR OBRBECRILE
% X v Dy ——5, 6-trans-vitamin D, — Isocalciferol
—Isotachysterol, DiRPE T Isotachysterol, jz Bik{b
ERBTLEHLMIC L.

¥4 :rvD DILBEHRELICHATEHE (8
) ESIvDLERTEFIEEEEELRT
Y FEURELDRIGC & B Bisteroid D4R
JNKKTE © E& 2, 35, 870 (1967).

E'%# 31 Dy L Nield B (L7 EF1 2850
iy v FEVRIE) LORRIC X - THHEBER
THILERRALE. ZoHMERYZ Iy D 4T
IOV CERREKTH B LAbh D, Bisteroid &£y
%417,

€4 3D OEEHERMEHATEIHE (B9
$%) Bisteroid D{LFEHIEIZDT
INKIE @ € 3w, 36, 564 (1967).
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BilERk C#i4 L7z Bisteroid (4 Bisteroid A, Bisteroid B FTZrEHLMC L.

LA Sz QRO WROBAM THHZ LEND
Mz LT, Z7- Bisteroid A 13 CsHe iz 23735 15
- 724&, Bisteroid B i CsHssO, i 5 3 FX 2o
e/ TEF—FTHDHILbHLRRZL, FhDHOD
{LEEE T >V T HRA L.

Studies on Medicinal Plants in Thailand. II.
The Occurrence of Arundoin and Cylindrin
in the Rhizomes of Imperata cylindrica
Beauv. and the Examination of Diuretic
Action of the Extracts

P. Kancuanaree*, K. NisummoTo, T. Kuwamura
and S. NaTorr: A:gE2autzk 21, 65 (1967).

EROEMMF ¥ (I olindrica BEauv. var. koe-
nigii DURAND et SCHINZ) DJFfETH 5 ¥ 1 EEOFIR
KREY T 2 BROENORS 2 FRO Th L ik
Liz. ¥7-WRBlc > TEOXKBET XA DOFRGE L
Bt L.

* ow R 7T vlEkd, B7E Department of Me-
dical Sciences, Bangkok, Thailand

Studies on Medicinal Plants in Thailand. III.
The Isolation of Rapanone and ‘Ilexol’
from the Barks of Ardisia colorata Roxb.

P. Kancuanaree¥*, H., Ocawa and S. Natori:

ARk 21, 68 (1967).

Y72 v OREHOR ) VRILABREDO 15L L
T, A ECEAEEL VbR TV 3EROB R
WTBIEL, U FARy fexol’ Rz, RV F
7 v@® | f rapanone % [RE L7z,

* aw R ST YA, B Department of Me-
dical Sciences, Bangkok, Thailand

Biochemical Studies on Quinone Derivatives.
I1. Effects of Naturally Occurring Benzoqui-
none Derivatives on the Respiration of
Intact Rat Liver Mitochondria.

H. Ozawa*, S. NaTorr, and K. Momose*: Chem.
Pharm. Bull., 15, 1095 (1967).

KRNV %) L& rat [FR a2y FUr7 o
R 2 HEERER, K-Trick o THRH
L, dihydroxythymoquinone, helicobasidin, dihydro-
perezone 71 ¥ 7%, BERERE (k72 v~ L uncoupler ©ZhE %

* RIEAFEFMEEH

The Structure of Diospyrol, the Principle
from the Furits of Diospyros mollis

K. Yosuiuira, S. Nator! and (in part) P. Kan-
CHANAPEE*: Tetrahedron Letters, 1967, 4857.

& A ETHBIEL LTa b T3 Diospyros mollis
Grier. (W %F) OREDO 7 =/ — VR4 diospyrol
X Ia oRXTRENB LD LHERSATVWER, 4H
chart 1 (ZRIFBOFEAKDOFRE, ZhboyH
FIRIE, iz NMR o35, IbRTREN B,
binaphthyl % % = L 2L T L.

CHART 1
OH OH [o: S ox on

OR OH ' I ' .
@ @ CH.
E I ;:a 136 @ 3 }2
(12) /r l' \ (Ie)
oH  OCH OH  OCH R,C000  QCOCHs
OCH OCB}
e “ T\ OO

(III) IV,
(H) OR (o ?

} (vu)
‘ (vnI) R :CHy

* aw R F vHEs. BE Department of Me-
dical Sciences, Bangkok, Thailand

The Structures of Arundoin, Cylindrin and
Fernenol, Triterpenoids of Fernane and
Arborane Groups from Imperata cylindrica
var, koenigii

K. Nistmmoro, M. Ito, S. NaTor: and T.
Omoto*: Tetrahedron, 24, 735 (1968)

FR (J.P.VII 28, FHYORE) OFI TN
N A FOSHE, WERE, EARHERIZOWTO
E#. FROWE (508, 83, 87 (1965); 84, 97
(1966)) &ZR.

* RIBREIREH

The Structures of Ardisiaquinones A, B, and
C, bis (Benzoquinonyl) olefine Derivatives
from Ardisia sieboldii MiQuEL.

H. Ocawa, S. Saxakr, K. Yosumira and S.
Narori1: Tetrahedron Letters, 1968, 1387.

YT a v R OR Y S % L BEE R BT,
7 X F T (Ardisia sieboldii MIQUEL.) DIREZH & &
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Ry %/ v ardisiaquinone A, B, C 0 3&E2DHE
L, ZhdofFlkoyIgiiE, BIboFcX 38
BFERORER, FEEOERMTERICEY, ThTh
I, I, III {CREh3, HLVFA 7OEHTH
BZLEHLMICLE.

o) o)
| H H ]
Hsco\“/\“,(cﬁz),c = C(CH2)7\|I/\"/OCH3
\ “OH OH’W/

|
o) o)
I o)
| H H |
HyCO\ ~\ ., (CH,),C = G(CHy)r N\ ~OR”
v “OR R'O/\“/\GH,
|
o) 0
I R:R:R%:H

i R: CH;CO, R/, R": H,
R’: CH;CO, R: R”: Hor
R”: CHCO,R: R": H

BEMEEOMIREERLCONT
B O ¢ AEEES, 21, 17 (1967).

BHECERASh? 8EOEREE, B colik Y SRk
W17 Pyrogen TRESELFRICBEOELL, #
BER BRI LI,

FORER, HBE R S i BRIZE
DD bl S, BRE « B - MBI ER R ERR
FHbhishote

BT, bo L bVEELFRNREFOMEKIco
WT, RESHEMRCHE¥RT 20 E MR
& (Leucocytic Pyrogen), ¥ X UREE @ Metabolic
Uhcoupler & UTHMMICEKHNEZERT 3L vbh 3
2, 4-dinitrophenol AV TREETR LT 5,
WEhOBEK VEERBENRI R bR,

HE T A BRI LT ES L EEST
Y, EROEECIEERERETRTOHL, #
MRS TRIBLACERERSRVEVIRESL
MmEELRE.

BHRA—5 QY5 TEICLIEDEPOMEBRD
yich -3
A, EREHT, BB ek 15
985~9289 (1967).
RRE—T v ¥ T 7RI - THBEDOMENRE
DEERER LRV CERT 5 BIC > TIFR L ..
WL ER A TR MR & R T B e it KA
EhBMTHY, ERBRR—T v TI 7k T

SR RIFRHEMBE TH P, I0°MUTO#MEE
BET3r&, HEBISOBTH L Eir 3 BARHTICK
ERHBEROWL (BT “hump” Lvw5) &HbL
PR DOER ORI EL L 5.

EEDREBRERRA— T 1 /T 7k CEER
EAE E OB BB ERNT 5 LiER O “hump” X
WElsh, BERRLHEA X OFBLRLALR
35, A AV oRFRERERBELRSZLERE
LT, ¥EnEPoMBROMELEREEREL L.

REEHA LEROBEER (D
LW, &8, FFERS @ 5HI2£28, 145(1968)

AR¥EHE R O R EEMER & @ L OFOEERIGCHE
EWERBEHAS TR,

BE AT BT B4 A RO REEER &
AROEERIEYE, EFREEES—aREamL L
TEARMFEERL, S5k ONTFRFEOREE
HHC X TRELAVLRDEREh B Z L 2—ED
HEECZIVIFH L.

Thbb, FVIAEERF N VAEAFLLTL
—, MAP YT N—ORBBEIENZT, BEROEIN
AT MVERETS L, of BIIHERL, BEER
iy BINEFAEL, I OBKEOBTEILAE Re
REEBIZECERFTOR, EEA—aEEEEk0E
SEIEREhBZLETRT. FVYAEBT MY Y
AEDDOCTERMT 3 LAl o, B RO AET
L, 0L R ENHEMSICES L. ThidEs
& bRy LEEAM R Shiz D LT, —5F,
AFVTN—L AL DTN —DEREBEOE
ERzZ oUffRSe BT ARGEECEEL Ty,

HRIAT MSS57 4 —IckB3FAS FVREFENE
# D53 .

FIERER, FREEFS, SR HNEET, B4
SEE AR RS (1967).

FeiNE, FSRABLIF VAT AL I =V A
(LiAIH,) # FVTYVEX VIR =27V & B3
SMMEL, BT IEMTVa—N, BRTVI—VE
FY AFAVYNFEEKLLTHIR 7 NS5 T4
— BV, BkE, BAEORRREETARLLZ
EEHLMIT L.

EE L, ZOFHEER) FFVEF LY (POE)
INER VBT AFAMCOIGATER W & &
%, BEEERERYY 225 A OV-1T 2HVTH
BHFARIv= N5 74 —2fFhole. /NG, O
SE-30 7 5 & L K, FOKEWTIZYVESR Vv OBE
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Eficdb L 3K 4 Hor— 7, BUKERS s
DRFEWODAC LI, BTNV a—VDOHTRT
v b I AERLE. L L, TweendHiXEIREDT
e LA, BRgofikERgorzre<e b 77
T4 =i o e hs, BAREEE400°T 200—300° F
CREBT3EG TRkt b2pbbT, Zr<eh
7o hARBehAEPoT.

Rol, L a— FAkKRRRIC X 3 BILDBRIGE
FIFAL < POEEREIM LY VEF VE#E i~
VIZETEBITT B L&, AR L~ U R L
LTHRZ v ST 74— 8fiRole. TOHE,
Span Fn-~FFLroF RIS ARELNZ
2, TweenZ Tia~F ¥+ LV BIEEAELN, n-—~XF
VOERBEREDOTECZ LB T,

Amberlite LA-2-~ %4 V-THEHBER BT 3
EEHICDONT
BEMSETT*, SAE : Bk, 88(1),70~73 (1967).

EATEE=T 2 O Amberlite LA-2 13, ~%¥
VEIRE UTKHEORBRE MM T 5 L X 3 HER
F5. TOESHZSEDL S AMEREoTVSE T
LB PR

i) KIHERIRE B LR T 5 L, B3 HCEEh BT
I URBKRIEENENT 55, AR S
IHMEBITRE—ETho T2

i) E3HDT I VEBRKRERE ) 0.92 mol/L
T3, HE, KERIERNTEML 5. KE
DOERRE T BN, 3 MOBEEERDHERS B K
XIP—ETHHILERBRL 3. KEEVER
W RER c—EPE S TAREERTVSE Z
LEERLTYS, ZhE EORE CIlER&RIc
L, KEBRWEDTBOT, HLV-EEEROLER
Bbolc L Ritsns,

i) znESHE 7T A Q-@ -AAH-1"-F7
FNT N)-2-F T b —-3,6-DANFVERSF b Y
T A) BDEENDLE, IHTFTF VA RCISTF
LA-2, 1 5Bk 1 3F LA2 ol TER L, BE
K, KER, BED LA2-FBRIV ERL, &
ol BEE R L.

* @SR BB

MBEETRELBERERA LY v OHHE
PESHIESE, HERME, WL ¢ B AEERRERE
&3k, 11, 28 (1968).

EROFEER VY v ONRESTER, T, M

EfzkoT, MEGRESKEL SR TERL. 22
TEAFERIC L 2BENHEEEICERIC OV TER
Tl o Te. BERFEERREROFEL LT, MESER
e&f71 5 JISE:, SIEAEZ RS, HEEREKT
BA, EERITRIE, ZLT, BEHEAELLT,
HMEBRMAES TTR o7,

mRE, WK, BERERILcREN . BB
%, BEEFEAKTTO~0FNBEAEY, BEOE
oL, JIS{RL ki T, £ L MERERT
Wi, BEEZEERBAKFCIBES T skL JIS
BLoZIDRCY, EREAENEE LV EhE
B Ui, IIEJFIAE 3 L bHIER ST & D nEys
B3HERRY. BRI X 2EEOEER, KERHE
Blel, BREMHT VbR,
BELLT, BT, MREhTEh, EEESY
Tty fEOVIURBYTY, HiERRE
KA L, BEAREOERETR-Th, WENY
HWHEIZE, FHERETRLE.

BHEKRICE BT INH LAOPEERE
YRERME - B, 31, 380 (1968).

BE, REF, BESBT, 5 ROLN
BROEBIEO—FEL LTT <A T LEBEL, A
BHRY HLTT < A REETE B>V T
&L, TOWREAIOBRR, HREER X CHRRED
EEEE, BE7 vAVT 2OBENERIC >V THEL
Tz,

A VRGY T INH LAOB{LFEHEE
EERHE ¢ B AR R A, 17, 20(1968).

W5 ROEHEHE, HCREOFH R OERD
WRILER P BT, TX—F—Er . FL¥ELFR
Ba v Mk 2EHTBIOBRFRE, DL HH
BLle7 < T re, REBCKEERRFIELTH
HEFRICDOEA VAFZLY I TIAT Mg v
T, FOREOREFER X UHEILEI X 5 %HEN
kb N R i R E T B oW TiT R o Iz

. 7=l AORBEAETRbLA Y AZ VML
B BYREAIRFSATAR =&/ —VBXUF
SATARA TN BEETHS.

9. THIREESME T <A Fh, A7 AT
A ZABEEOFLIEIETIE, £ 2% v MIEBlOFE
hapboTERIEL, ERHEAONETLRY
TARIX R BRI,

3, AVRFVERT=UIATuAL OEHFRE
X, SEERf IR THEASEL, REIBHR
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3100 kg/em?DL |, 7 B 8725~4254 kg/em®* CH Y,
FleA Y AF b PRITT oA K A0 ANTERFIC
EHIE (157 8) BEGORED, BEEM Tk~
103 (141) ~70%7T, HETBELEHLIL 5, &
BN R F v b7 H ATk 2560 kglem?® L 1D
EfERE 2R L.

4, A VREVITRUTAIEEE LS,
0.1% BRfkT b U vV ABIRFTO BEE, bTFr2~
4NBSHIM U728, ATEHED CRFE B
BWZ LBED b,

BEEPOLEICETIHEAV)EBEhOC H Y
ERIZDONT
SERERERE, WEIE—* | A, 8(3),256 (1967).

EURR—sw S 7Hkick Y HE42E (1961~
19654EEE) It oW TV F U EBEESH L, 011~
1.42 ppm (35 0.79 ppm)  ZHRH LI AHBO@ L
DEBIEOVCTR VT VEEREL Lo ThHERE
o, HEEREEDbhE P Ik.

* RRBRERE

BEEROLEICET ZHE (V) FEROKEESE
[22WT
SEREREME © &153E, 8(4),339 (1967).

BEDOKBEICOVWTIF I VR IV ERLE
Lz 5, 0.02ppm PUFThol. ZHiziZbbikay
2L OAEPBH SN B0 D RRE LBl
KEBVBIEE LD E. FORECSVWTHN L
B, %kXVEEREBRCEAT @B e/kENIKID
RO L, PoBRETAABLENNTPIERST D
ZLrRHb LT

P-Nitrobenzaldehyde ji53J{f O-Dinitroben-
zene ZANBLBRKEILLZRARO LTV OH
BEERLONT

ITEERERE, VSRR, ERERET AR, 8 (4,
331 (1967).

BEHLABRSERE B I OMEREEICLE - TED
Nie7 vk VROV T pnitrobenzaldehyde R
X O¢ o-dinitrobenzene 7. & 3BT 7 L O A TR
ERESLL, ABEACTESR, ERSC>VWTVY 7Y
BREAE L.

mIEOERICETIHRE IR VI LVEX
FIEHREHOFANRNEY —IBEBE LT
ZDEEYORY

REFSLFH . R 9,420 (1967).

YV VUEBATFAVERET, FMRBHTRIO Y
BN TICRLSE, 2074 Y — L E(TBA)
fii, BNR=VE, BREHME, ERTVREOH
ErHJe, 20EE, TBA fHr i B= it
B, BABROMBERRACE Shik. ¥kZo
TBA RS sis, BEREICEBRR, 7»
v NF 74— SBOBRCOMSH, Tokh
D loixwrry77Te K TBA LS TH 5
ZENbho k.

WMBIOZ M S5T7 -2k BBEODITICOL
TEESH) E/7/EEETRBECONT
WIBEET | AW, 8,420 (1967).

7/ EROBTCEVERT ST IVERERS -
< NT 74—k Y BEERIN T B 5 ERE L.
kst S, WANAR4EROT TV A
ROVl B, ThbOERAERT IV
Fiitre—2RRKOFv—bEH, SUEVHAF
=Ntk (2:6: 1) 7rukrhtAr) —N
+7k (14 1), EiAFV+KERR+K (8 2
15) BBV (9:2:4) oREICXVERL,
AT B LB TER. FBLAMShLZhbD
7 I Vi, NW B2 (l-naphthol4-sulfonic acid), 1-
(4-sulfophenyl)-3-methyl-5-pyrazolone iz X § ¥ 7
4%, %7, phenylhydrazine-p-sulfonic acid, reso-
rcinol, pyridine-2-aldehyde iz X b 7 YRG5 6 D&
B7 I VEERHT 2 ERTER. FTUFEVE,
I-amino—-2-naphthol-6-sulfonic acid, 1-amino—2-na-
phthol-3, 6-disulfonic acid jz-ovC ik 2537 A D%
AMBRTIC X 28BS LA TH -T2

WEIAT M5 74— L& BEROAFIZON
TS FTHYFURBRTNHUSEYIC
DNWT EFD1 TIhFLEAVELTILTZAY
VIZDNT
WEERT | RS, 8, 427 (1967).

FV 5 VRBREBVTIE, FOBELEETS
Baie, AREBTANY LEVITMEAL, Zolk
DMEIC o TERT BWEEDWHT2HERLORT
w5,

APEIEBI v ST —RIBRLTOT A
B ) MERBEEODBRRCOVCTRM L. 17,
TNA VA v ES0%AKERLT MY U ATER TR
B+ B2 iz kY ARET Bresorcinol I X (F 2-(2/, 4—
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- dihydroxybenzoyl)-benzoic acid, Rj#ic=4Y b
AR+ % 2, 4-dibromoresorcinol 3 k(X 2-(3/, 5-
dibromo-2’, 4’-dihydroxybenzoyl)~benzoic acid %,

ZhZhORNENBERL, ZhE 0BT,

TV 75 B IR IR A7 P ERELTHE
EERWEP DI, TV VA VB Rz resorcinol
¥ X8 2-(2', 4'~dihydroxybenzoyl)-benzoic acid %3
VAFADF V=PRI IFXY v+ IuV A S
vHEYT Y (5:18:0.8) TRELLOLY 7 Y
AN 77 2VBREBEEL, 7rE=7 RS
D LMEBERIP oHE, BEIP-BEE LSRRI
THZLERCEE., e, =AYV IUpLELAE 2,4
~dibromoresorcinol 33 X (8 2—(3’, 5'~dibromo-2’, 4'—
dihydroxybenzoyl)-benzoic acid XY B F VDSV
—bERACEY )R K EE (518
0.4) KXV DEEBHT A LB TER. KBz v )
W TNVEB DS R I NbOERFEOARy M E
By ThfThoIZ LB TE .

BEI/OT I ST 4—LLBBEOIFICOND
TET1HR) FHYFUVRBRET I HYZERBHIC
2WT FM2 PTRLTIFLEALAVCON
T

MR R, 8, 434 (1967).

BB icBlgEE T e A7 F LB, L OTAH Y B
BRBEROBE 7 v~ b7 4—govTHRHL
e, FF, OTwLINF VL LOT NS ) BRI
5 2-bromoresorcinol ¥k 8 2-(3-bromo-2’, 4—
dihydroxybenzoyl)-benzoic acid % BAME L, 8L
W, FROVRIE & NIRRT/ AR MV ERIEL
T, ZOEELEI D, ThbDBEIZY Y B XL
DFL—bEH, A Vv re— 5 VHKEER
(10:0.1) CREALEDL, U7 bRV T 7y = VER
EEBTE LIV AMERHT A L TER. &
7z, resorcinol X UNF D AFFE AL & Kie 2-(27,
4/-dihydroxybenzoyl)-benzoic acid 8 X (% 0 EHRFE
BEOHGI v~ b F 574 — ik BDERER Iz
THRMLE LTS, BRRIL LTO 7 v X 7 UHT
HOMBODME, 7 uukA htKEER (4: 1)
PEROWRDODHICT ST BEZLERVvE L
Jz. ThOORBEALAVELE, 20 R, LEHE
ROP L OMICERERD 52 Litbio Tz,

RRIFROHETR
WA | KRB Y 2 ATFEREE,
RHEEFITERER (Bf434E48)

ARBFFIE R T v V' FAE O{CEATRE & 15 YVE 06t

ERIGE»BREAL, B ARKIELRS LXK & Resr
THRDOERLTEL0TH . SEETIR M
BYE, LIRS L BRBIHORK P ickid
HEBERIET 5 & i BbksE & S LEROEK
SRRSO T B Uie, BYRE P i bksE
(RFEF 221 L) B#Et 0.1~0.7 ppm DEFHTEZ
NTRY, EFRPY ik ¥y 0.14] ppm Thote.
FRFFERIBBORILAFELLTAF Y L P u N
v, REfno b0 LTI-T5y, =F vy, 1,3-7
F V05 BEERCTRIGKBREMOSE L =8
LEROHFOBS T OWTEE L. RILKERD
OEEE T FALKREBOBE X Y SBLERLER O
FHRRL, EEEEPLRREEROS VP OZER
BOECRAREFRCZ ERAD B, KIiEE
B> CRI-7 7 v oBa—mkRE, sra
TAMFE R, ZFLy, PRFLY, HBRTLELB
XU PAN 8898, 1,3-7 2 Uz v i—mbReE, &
WATVFE R, 7RF Ly, =F Ly, BBRT7TAX
W, TF VR —BERSE, FVATATEFR, W
FNFN, PN NEO—BRLREE, BVLT L
Fe R, WB7 VXN, 2F VIHEO—BIRE,
HFVAT VT FOERRARL D LRI,

P RIVAHESH RBEBEFRICONT
WER, MAHEERHM204 © P R ANBER A R
EERERERGE, SHEKRES (HM4e410
A)

FIEER B ORISR - TET ET#Mm
T AHEMICH BEE N RNV OB EE LT 7
», MERBEHT 2HEROER P AV OBSL LR
WmE, HEEER, TEFNEORERY LBREFR,
B2 RERNCEESOBA&EEEE LT, BN
Py, REWMM VRN, BFNURAVD 3 TR
FAEHFLELTREEL, £ bR clEERRN,
RER, FURAPNTCIERE, —BURERELH
ELCHBE?» b REMKERT — ¥ — 0T YiESc
SWTHRHN L.

1) Fo—ENVEOPIERE T4 —¥LEOIE
VWIEEEEHEEEM b R 0.61, KEWL VRV
0.60, 7+ XN0.61L 3 FFIOMEIXE {—FLT
Wb, ZOEREE, BREREEOEREL LTHY
BT BEMB4EDETRBRER LIZLALFALT
3.

2 FYY vEO—BRREE FY) vEo—
BLRFEEREM N 2L 8.8%, REWF R
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3.3%, F b AL 1% Th - fo. RRBREOFE S
WEET B » BT b VRV OEMDA B —E LT
B, pERO—BLREBOBRERL 0.5~8.5%, 3.0~
5.0%Chs. LERoT ZOREQENRTYY VE
O—TRLRREEL LTRIRYUTHE VA LS.

e EH KR LS OES NS
WAGTE, WA, BANI EEE 18
(5) 290 (1967).

7 = = VEHRAEE (PMA), 7= =ik (BM
C), =FA ke (EMC), #kgE—ske MC) &
wHe GREML, ThbOEERESEOT v MiciEn
wEL, #5443 HErLETH cELREL AR
R L TR R oRE FREL, KRR
BB, 4 BOLEmIC OV RN
RigicZaabh, ZLOFRERLE, ERERIT
WOLPYTHB.

D BERE»DOMKORE EBE{ILAYHICO
TERHY,MCZRL, PMA L PMCix3~4HT
kL, EMC Ciagb#g 7 HETHRERON
2.5% BBNIC AR b

9)  ~DIBITEMCHRMO 3Bz { BRTE.
FRERETOREN Tz &, ThAbLEER
7 H B O EIET 5 L, EMC ibif, M, B
AR OISR, o 3 i BTHEME—I
LTV B,

3) #EHLOMPBWEHEBIC OV TH WX, EMC
Pt oAt E% 6 i -7 RAhbhic
7, EMC o422 LEBL A THRERISHKHICE
v—7 (60%) 7L, MHOWERELRY. Eic
A& LAmOBETMFRECEL L X (BT
V35,

4) KBORELELELLE L BRIER -
7R, FLEpRicEE HEERSY, PMALPMC
CREEE3HEIRY—Z 2RL, EMC Ttiizhk
WL 4BROTHBRY—Z78HY, 7 MC T
S LEETED Loz, ERERP o KERN
Bk Sh T {BEROv Tk, FEKBILEH0E
b TiRETH-

BEER 7 = = WIKSROBHIC BT BLFER IO T
BEERE, ERNW, BARLES &L, 13,
(5), 298 (1967),

EiEp 7 = = vAkER-""Hgk 7 v Mic#IRER L, B
IBE R L CERESME L @ b, dithizonate ¢ LT
208 g %M L, dithizonate-CCl, &7V IFF

FGARIu=2 b T4 —THE L. FORER, orga-
nomercuric-dithizonate #3J# 0 i%7>, Hg-dithizonate
DEIC S HREETED, LietoT, BT = =1k
TSN TRECRE S L, BRics TR
BABEL T 52 L 2o 7.

“Hg WKL AVOESRNER S LU Bt
R, WAREE, BANE B, 14
4, 76 (1968).

203 g 1 D 7 = = VEREEAKGR(PMA), 7= =iE
{bkép (PMC), = F (kR (EMC), HbgE—k
B (MC) OBHE 1 B3 ~6IEnT v b 4 BiciR AR
5. 1L, Armac Scintillation Counter (Packardf-#il)
whole body, 3&, ROBHELZERMELT, Ktk
TKREBOAPNERE L Pl e R L.

HEABRERNERREROD 5 & - I
B L. Thdbb, PMA » PMC 0340
BEBI0E B D, EMC 358 »5, MC i1
5% 3 B H» o EERCRIL, vIw S S50
ETABOBRHEERVEI N, FOEZMPLZHhLD
AL A Y D LR R FIH U,

L BOAHREHR, TREEEEIRA &R L
L, FOHFIISY 5 YRR RICRTEY
Td 3.

BEAY EREENRY ZoHBicB) 3

ERULICHIE R
(BEHROBH) (R)
PMA 11~61 22.0
PMC 10~61 27.9
EMC 1~40 15.3
BIO BIU
65~107 48.8
MC 3~24 7.3

Zh b OB & h i YRR Ok 4 o4k
Lo REHER— PRI, GRS~ 0LE, B
o b DEER P X U2 OB T B {EENEIL—Iz
IoTCCCEREERTHY, LEPRDOZDEOEE
LS OREPEH OB L OEBER LTV 5,

MC #2544 087 whole body FH¥EMEIXI7THRET
WABHRIE 0K 1 %ITED Lichd, BkR{EH0
413, PMA, PMC, EMC #54% %1, 2h85, 63,
107A %I B 2% LA B LD bhi.

S nUvERRGOREBCETIHE GER)
1136 (1966).

p-7 1/.‘/’*— A& v, Hopkins-Cole 338 X 5
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v RGEEERA L. ROSEREES BT, R
SEUREE LIRINA 7 VB LERE L LB, KF
DRJIRARZ P VvEEB I, FOBEOKEBEREE K
L l, %k p-7 LY —Aick LCEBROKAE
F1 D& & 490 mp ORIEREEER L.

e VRIRPEEAELEMERES O L THL,
HE B & U T 2-chloromercuri-4—methylphenol
(1) &R L. 1 aHBBREcERRCLY Eb
fFREE2L, E@Er5 dp 172° o RBEERE
(Pigment I) %872, —J, BAL&GTO -7V —
NEEREEP S, Pigment I 03 pREREEEIR
B (Pigment IT) % USRiE€IHE (Pigment ITI) % B
L. TR LGB TES IO L T 2-nitroso—4-
methylphenol (IT) %41, PigmentI {Z zd igh 1
BHER L. %7 PignentI 3 I » IT 55, Pigment
Il L He*hbREIARTE, MERREZHE
hohdOHE» bR LH#EE L 7z, Pigment 1113
MEORE 1L L=twu Y 7 vy —oFB/KkELES
B o5 BT F AW TH o . Pigment I, IT, III
ORGBITTRbY=r Y7/ —AFL— MEg
+BHLEZLN, ZhEORIRAY M VIEARET
ELBHLTEY, BEAKINEO A7 i &L
FLLTV 30T, ZhoREAOREATHE LEL
3. EHR ST ¢k Pigment I, I, IIT ov§*h
P, ¥R ThEORAMD, EERGSGME T ik
Pigment II PZEEBAAFRTHLIILEHBICIYE
ALk

Pigment I OREZBIIXBRBITICL DIREL, 08
BRI USE, ARERS 500 my 281} 5T
{28 Pigment I iEIE 25 Th 5 Z &5 & Pigment
IT oiEEE LR L.

WI0ED 7 = /) —VEHIR SV TEMER R & 8 2,
2,6-BIUS5-UERT =/ —VEDIEDP, 2,5-VE
Wk, RV 7=/)—N, P37 7=/—), =huy
=/ —NVELVEREPER LIt v iEEE Bk, m-%
YU —=EDVTRIL, 35-VBHBR T =/ — AR
EALEVORMNEEEZI S boLERLE

* R AR

B L 1-BE Ponceau MX-%S OEIMERSH,

HEftic 2 IVT

RARERS | REEE 8, (6) 489 (1967).
CEBREFELLTHY 5T Ponceau MX (Pon-

ceau R) DR VF VERESIE ¥S TI NV LEEL O
(F&) % -+ 7 b—n, HSO,, m—Xylidine 2 5

CH, OH *SOyNa
O

*S0,Na
BRL, ZOXBEET v N U FFIRELTEHA
DR Z B ERIE I & Y A,

7 v MCEABS BB 3 ~ 6 BRRICEN LB
%Y, BERUERTEPOHEELE. Mk
gDz <, #51% 6 Ref CHREE D0, 23% A4
ik Y, &0t 6 R T oRkE R IE L L.
Iy MEORE, VY PREOTH 0SE ICHHED
LY ZHRFeABR, ReTBiARbhi.

7 v MEOBRE T o T R E Ptk X
iz,

VY XRHELLOLOREED, ROo—¥HET7T
by edV7INT a3 —esk (6:5:5) T
PPC 2fTlofc b 2 A HEHEE ARy MI L EELH
7z. ZOARy b RE3E#ED Ponceau MX D =
Ry Me—=B L, R—rt=7u= 77 50HEER
EEOKEDBARy MehohDT, B Sh
Ponceau MX D EBOHKIS0% II/EH FZITF IR
izt sh s o LBbh 3.

Zinc bis (2-pyridylthio)-1, 1-dioxide D
RiRE L U BEREE
FAREAE, BEmE*, BN, BAGRE
B : sAe{bEE, 13, (6) 323 (1967).
Zinc bis (2-pyridylthio)-1, 1’-dioxide (1—jk% %
Zinc Omadine L \~\s, WICRT X 5 Z5iE o R EHI
Ty VS —-LERET Bk
\hsznshyl PEACERS. Zofud
) ! %&_ 657n L 358 TS5 AL
o O LrtorixicamRl,
ZOFEERCT, K, BAKBESIOV Yy 7
EAELEbLOREMcEE L, ko X 5 R EEL.
D Rk sl ERbawE K aEL,
DEIEE T v PeRORE L TERNS B X OBk E
LoRie. GHMEFUADBBTRILSETHY,
* 7z Zinc Omadine [Z{ANTHYLZ HMEEH T Zn
kel S{eaich 22 L b, Zn LAY
BHRERE047.7% 0 #Ehiz, S {LAWwiX37. 8% BMRE
P E hie.
2) BEWIN: Sy bBIOUVHFOEROELA
D, Ve vs—, BKEE, KiCHEL R Zinc
Omadine ¥ BMAkER, Wik F, REORHEEL
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HEL TRERRES L. ZOBRECHEAD
Fll LT, Zinc Omadine 2% %Sk v v 7 —%H
W B AR TIRE 0. 1%L T Th - .

3) BEABTER . EBHERM»,
2% Sy Y7 -CHE LSS, REEER
3% Zinc Omadine ORIZHVZED0.8%THB I
ERbopote.

* BEFBHERN&H

Zinc Omadine

AV VIiRA FOROREICHIT 3RINEHEH
F*RE—*, EREH, AABE, HARIES:
RIS, 27, (4)305 (1967).

A Y o« I g F (Isosorbide) iZRizRzT X HicY
NE M= d 2870k BRASHELDTHY,
FEME < BUER b BER]

CH,—
HeoH i FHL LTHAVBRTE .,
| bhbhid uniform iz 5 < &
‘_ ([}H NI VIV E b — & R G
HC Bk U, ERUILHC-1 YV 1A
? HboH 4 FEMERELCHEDL. R®
‘——&g 60% CHRIBEIHE I w2 7T 7

£ =%y, ARy FOEGL
radiochromatogram scanning G b7z,

ZOFRRA VI VAL FOKBRE VY FizRo#
BEU, BRI X Y MPBE oS L Pkt x
Lo, ROLSBEREER.

1) BOokbEgpOhRET]l ~2RETER & &
Y, 4RRIBITIXIZE A LR LK.

2) Riog Y InSA Fix, #E5#%305THT
bobh, IRERCEFELRY, 24RETHEHE
Ehic. 4B ICXE SR 092~97% RRe iz HE
Ehic.

3) R 092% B3 A Y Y VR AL 2D
EEDOE ThHoTz.

4) AV INAL FREMOED YIS THE
EBD 1.3% Tholz.

* AL ERAR

HAMEERORARS SUSRRECE T30 X
(B28) ERAMHLIEILE_8E (%Fe), &
O4BF Y D LERAE (ICr), ¥7/aNR5E
Vi (WCo), HOILXRA KUY vikstk (°Hg),
AVA 22V VEREE (M) HRUI VA
MEFE7 VT2 ViESE (1) OMERBRICDONT.
BAUE, AhE, REEE, HARENR: Rudi-

oisotopes, 16, (11) 598 (1967).

6 BEHOBBFHEE Rz >V T_—R—Tu<
774 — i v REKKSIC X s MERRICE L
RFIVEER X OB B R U iR, B AR
HIgbE 28K 7 b - -k=4 1 1 : 3, &
k7 v 2EET MY Y A BRI 0T S — -2 %
J=N-K-REr=10:20:50: 1, kY72
ARSIV -TE )N Y P ) — -
EN-318=10:40: 5 : 30, HUREZ v 2w FY
BERER S AFARNVAT I K-z /) — k=2 :
8:2, Btz vibA vyl Bk n-T 7
J—n-EiR-k=3 . 1 | 4 DRARERER B2
=N mw ST T4 —CIEFREREEE, SbITHRS
HE VA vy = Y VERIEOEAII20% X B ER
KET 5 EESKKBIC BT, ks vik
ANFE7 VT U EHEE e F— VBE I H v
T, TRENHRT SRR G,

HCEGEHOERBRILCONT
BEBBIE, FHEB—*, Sl g~ Radidisotopes,
16, 607 (1967).

UC ke motth Y v F v —va VEEERIC X B
BT, BIEREE M=ok Y OFRBRIC LS
Rhdabizv. FERERMAE LEL OF R
BWEBCIHYEROEE, Th oA WIERST
LbERBEcHH SN2 LIRS kv, 22 TEE
HABEEBR L0, BREESL 2 VRV TRIER
L, £ELEUCO, FRAE7 I HILRIRES & THIE
THEHFERELA TS, LBELIALDFETRR
B, BERBOERE, SRORBEHET S
TLiBEETHEOT, AR EEREETICIn s
BRIV CELL, EULYCO, FAExH ) —
AT I EREREREECRIRS S THET 5 %R
BRELE.

BlboFER 100l =75 22z “C 22
REOMIE, RE LV, 7 v BB L INZ TNsE:
ET5. ELEMCOLTRE NFRLEL LY VF L
— & — (PPO, POPOP) & el ) —NAT Iy, A
FrerYrT, bz (1:3:6) ORASEIE
KRR ESES, EREAYE 20 ml & “CO, ¥ 2K
AL LTHv5 &, KT 05m, R< 1.5ml
REMLT AL ATES. EREBLERESLAER
BEPE 2% MATHET 52 L NFETH 5.

* ARMbERR&®
T T v BER S
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WERER R OEECRIOHR(EE 1) BERKH
D *Ra OFHHRERICDNT

B« ik, 14, (1)15 (1968).

BRAH O #Ra O ERIZ, ®Rarb&ET 5% PRo
PERE L EHEs b PR 0L e SBEELT IM
REsHc ko TRIBLTW AR, BERKHELEL
+50T, #®Ra #HA 7w —HEBRCRET 5HE:
Fit Lz, R, 2LoERKicBaf A%
%, Ra#% Ba LFEBREOR THILS RO b REET
NIV LU TR L L, & OIBA 3 R8s
g (Amberlite IR-120) % W T*2®Ran H 258 L,
PR 2% B3 H R 7e —5EK8T2Ra Dafs
T Z25ETHS. ZoEECLY Ra oEIRRX
81% T, WRA IL MY 1.0uu G ETEHEET ST
LB TER.

53 0L5y A—EIZ & B Griseophenone A )\ 5
(+) Dehydrogriseofulvin DR

iR 18, BLE EES, BESAY KR, 87
(10), 1228 (1967).

Tz ) = VRO A EnBA~OBR{LES RIS R
Bicw, PEED DL LAEES 5 LOHENS v b —
ERERL, F Fr sV ety EVERORSE
Role. ORE, PEE>BLI v I —¥iRk, KIE
Bt Chole. BIEES HLT v ¥ —EiL, p-hydro-
quinone {ZkS 5 BESRIEHER, Hi% O16f5C, pH 85
TV A 7=/ VARTFEFu Y 4T VE LI
RALZH L.

* BRI AR R SR T

Griseophenone A (DHEYIE iR
- REEEY, R, RE R BREES SR
JE*, BEERA* | IR, 87(8), 1003 (1967).

7E Ry U e d 7V Er~ORILEERIE & Rit3
Bicw, HTHE REREE TIKE 20, T
BISESRBEL, AHEEE UTIOEKERUH L.
oD 9 %, Coriolus hirsutus, Coriolus fibula i,
(P ERTTE PRIV A TAE ¥ & &R
L, ToZ& kb MEms s Rk
FHETBILERHLE.

* HURUR RIS B A A Y R SE BT

Intramolecular oxidative coupling of N-
methylcoclaurine by a fungal enzyme sys-

tem

Kyosuke Tsupa*, Hiroshi Iizuka*, Shigenobu
Oxupa*, Mitsugi Ima*, Hiroshi Isaka and
Zeitschrift  fiir Allog.
Mikrobiologie, 7 (3), 239 (1967).

Yoshiharu MINEMURA*:

TERNT 4 T AT R PESRBETOERERR
J&vT % 5 Phenol oxidative coupling % #AEWEEHER T
BE Lk, HEBELLTIX, N-methylcoclaurine %
v, EFER, FNEESBE 171kicovwT, REER
DEEE A ) —=2 T L.

EXEMD 5 &, Poria inermis IAM 9050 %, Z5#a
READKRT, MEDERIZX - T, £OMHERZHU
U, BRI X oRILBE RS L RITL, UTORREY
zl.

1. N-methylcoclaurine % glaziovine [ZZ8Hal 7z

2 HERDFSOPEBERIEDHTL 5.

3. ZoEBERERICET, NAD 25 L, Mgt
Fel A A i3, R T 2.

* Institute of Applied Microbiology, The Universi-
ty of Tokyo

it D7 m/ BEEHE, &< IC Cholyl f-ala-

nine QFfESCRY B HRREIEIER

TR &, FEREY BB E, RRAFHT, F

ARIER* : 3R=:5f%E, 38, 381 (1967).

1) cholic acid } glycine, p-alanine, phenylala~
nine, tyrosine, diidotyrosine, hexaglycine, polyaspa-
DEEEICOVTEX OWESIHL €
DREMIEZ I E B Uic & 2 5 B. subtilis =3 LT
tZcholyl p-alanine, choly phenyl alanine 73 cholic
acid X W R EEMILT 5. S cerevisie, S. carisber-
gensis 1Z%$ LCik cholyl f-alanine 52 DK T B
BEEEIET 3. ZLTohs oRERIESIHAE
MOBFHEIHDRERLFTLT © 5. E. oli, dsp.
niger FZNHOEARC I > THEShAE . Ek
T. interdigitale Jz3%$1C % cholyl f-alanine {Zp{EHN
g fER ¥ 5.

2) KHERIY—=riC ko THEMLEROR
»bhiz cholyl f-alanine % ss HEHICEH L7cB&
deoxycholic acid & [RfEELL LN ED bhi.

3) cholyl f-alanine & B. subtilis }z2>\~T % DE
Ao —mERNLZEZs, HBELTCHY 2
cholic acid i} lag phase T HEREWNE EIEI 3 2
choyl B-alanine % life cycle »4: phase 2BV T
SEWBLIMEL, &5k FyERLIRRLE bl

rtic acid
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5. ZOE, cholyl p-alanine % *HE#HL TED
VR B S~ Te BE A L binding LTvizvwZ &%

Ao,

* KIERFIAE

Notes on some Japanese Ascomycetes IV,
Shun-ichi Ubacawa and Masaki Takapa*:
Trans. Mycol. Soc. Japan, 8, 43 (1967).

AAREFOIREL LTRO SEETHLEL. 20
5 % Gelasinospora cerealis % [~ T 4 BT+ CTAIR
METHSB.

Talaromyces avellaneus (Thom et Turesson) C. R.
Benjamin, Thielavia terricola (Gilman et Abbott)
Emmons var. minor (Rayss et Borut) Booth
(LA_E Eurotiaceae), Chaetomium dolichotrichum Ames
(Chactomiaceae), Gelasinospora cerealis Dowding
(Neurosporaceae), Coniochacta tetraspora Cain (Sor-
dariaceae).

T. avellaneus (33, HTALE, RErEotE
Wb, T. terricola var. minor JZACEOTEME, C
dolichotrichum 13 BB CRELLEDOS R ¥ B, G
cerealis WX UL 1T858, C. tetraspora ZEBHFB I
BRSSO P b Th IS L.

* REERERASH

Notes on some Japanese Ascomycetes V
Shun-ichi Upacawa and Masaki Taxapa*:
Trans. Mycol. Sec. Japan, 8, 50 (1967).

WO 2EEHEE UTEIRBRE L.

(1) Gelasinospora longispora Udagawa sp. nov.

(Neurosporaceae).

(2) Coniochagta ellipsoidea Udagawa sp. nov.

(Sordariaceae).

WREFRELOLEL Y FHSh, FOIRTO
& & 87.5-42.5 (47.5) x27.5-32.5u &R L, FB
R L W L THBE R RE VR -TH 2. QLR
CABEFOIEp» L 0MSh, F0 IRTFOBEBHIE
Mg cd 5508 Coniochacta tetraspora Cain,
cardoi (March.) Cain ORIV BB E L LD 35,
F0 5 BFPFO ) TRERIC 2 FlicEF S h s &
L, BM3okE I 17.5-21.5 (22.5) x9-10 (12.5) x
5-7.5p FRL LEOELHET £ k& L
PBEHIEh 3.

* RERE R &

C. sac-

Notes on some Japanese Ascomycetes VI
Shun-ichi Upacawa and Yosuke Kawasaxr*:
Trans. Mycol. Soc. Japan, 8, 115 (1968).

AA%GH & 0 RE L8382 5 Warcup 0 soil-
steaming JRIC Lo TFD SEESREL I L T 5, Sar-
torya JB (Aspergillus fischeri series) DR ZE DS h i
ORI LTI o TS, S. fumigata, S. fu-
migata var. glabra comb. nov., S. fumigata var. spinosa
comb. nov., S. fumigata var. verrucosa var. nov. (St.
conid. A. fischeri var. verrucosus var. nov.), S. quadricincta
comb. nov. LRIEE .

S. fumigata var. verrucosa 1%, IERERLD S B5F D
5MFEREIC X - TEEAE L b hicEREh 2. &
7z, S. fumigata var. glabra, S. fumigata var. spinosa, S.

quadricincta O 3REITAFPE L EZ B 5.
* TERPERFIEER

Meterials for the fungus flora of Japan (5)
Shun-ichi Upacawa and Junko Tanaka: Trans.
Mpycol. Soc. Japan, 8, 122 (1968).

BARGEEE LTRRROIRIV GBS h e
Aspergillus terreus Thom var. africanus Fennell et Raper
DEENETEERE L. ToERREAOHAIC
AWK ERRT 28BS 5.

Japanese Hyphomycete notes. I.
Masakatsu IcHINOE: Trans. Mycol. Soc. Japan, 8,
64 (1967).

FIREMORELERL LTRO 8L EH#, MR
L.

Chlamydomyces palmarum (Cooke) Mason, Gyroth-
rix microsperma (V. Hohnel) Pirozynski, Circinoiri-
chum falcatisporum Pirozynski, Endophragmia

(Corda) & Cole,
Endophragmia uniseptata M. B. Ellis, Scolecobasidium

hyalosperma Morgan-Jones
terreum Abbott, Scolecobasidium variabile Barron &

Busch, Phialocephara bactrospora Kendrick.

Studies on the population of toxigenic fungi
in foodstuffs IV. Aflatoxin producing fungi
isolated from foodstuffs in Japan,

Hiroshi Kurata, Hiroya Tanazsg, Kenzo Kanotra
Shun-ichi Upacawa and Masakatsu IcHinoe: J.
Food Hyg. Soc. Japan, 9, 29 (1968).

Fungal isolates from rice and flours were tested
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to determine if aflatoxin producing fungi are
present in Japan.

One hundred and fifteen strains, including 21
strains of the Aspergillus flavus group, were tested.
Fifty one of 115 strains were isolated from rice
samples and the others from several kinds of
flours including wheat, red bean, and soy bean.
The isolates were selected from total of 1300 on
the basis of frequency of isolation of species except
that all Aspergillus flavus isolates were tested.

In primary screening tests, the cultures were
grown in shake culture for 96 hours in modified
Czapek liquid medium.

The presence of aflatoxins were determined by
thin-layer chromatography of chloroform extract
of the broth.

Eleven isolates including 5 belonging to the
Aspergillus  flavus group appeared to produce
aflatoxin B, alone or B and B,.

Further large scale tested indicated that strains
of Aspergillus savus produced compounds which
showed the same thin layer chromatographic
behaviours as authentic aflatoxin B;.

Producing of aflatoxin B; was confirmed by the
trifluoroacetylation procedure of Andrellos and
Reids (1964), and by measurement of ultraviolet
and infrared spectra.

Oral administration to rats of extract of one
strain of Aspergillus flavus (WF-3-8) caused his-
topathological change to the livers accompanied
with bile duct hyperplasia similar to that observed
in the liver of rats fed toxic peanut meal.

This is the first report of aflatoxin producing
fungi isolated from foodstuffs in japan;

No aflatoxin producing strains were, found

among those isolated from rice samples.

Studies on the population of toxigenic fungi
in foodstuffs IIl. Mycoflora of milled rice
harvested in 1965.

Hiroshi KuraTa, Shun-ichi Upacawa, Masakatsu
IcumnoE, Yosuke Kawasaki®, Masaki TAKADA¥,
Masako Tazawa*, Akiyo Korzumi* and Hiroya
TanaBe: J. Food. Hyg. Soc. Japan, 9, 23 (1968).

The mycoflora of 219 samples of milled rice

harvested in 1965 was determined. Samples in

domestic channels were collected from each of the
nine geographical areas of Japan.

To determined the fungal flora, fifty grains of
rice from each sample were plated on Peptone-
glucose agar containing chloram-phenicol. Fungi
were found in 143 of the samples (66.3%),
whereas 76 (34.7%) did not yield any fungi.

Of the 143 positive smples, 119 samples (83.2%,)
were usually associated with one to five colonies
per 50 grains.

No particular relation existed between the
frequency of occurrence of fungi and the geo-
graphical areas,

The total number of fungal isolates was 835 in-
volving more than 25 genera. The major genera
of gungi among the isolates were Aspergillus
(51.0%), Catenularia (11.0%), Penicillium (9.2%,),
Fusarium (4.9%) and Cladosporium (4.0%).

Other genera such as Helminthosporium (4.0%),
Trichoconis (2.4%) Phoma (24%) and Piricularia
(1.1%) were frequently isolated.

The comparatively low incidence of fungi
suggests that most of the samples had been kept
under suitable storage conditions after harvesting
and handling. Aspergillus repens (67.1%) was the
most prevalent among 426 isolates of Aspergillus,
and Penicillium canescens series (27.3%) was the
major group of Penicillium spp. but Penicillium
citrinum (3.2%) and Penicillium cyclopium (2.3
%) were more widely distributed in the samples
than Pencillium canescens. On the basis of those
results, the milled rice investigated in this study
was considered to have been conditioned and

handled under satisfactory conditions.

Effect of Starvation on the in vivo Metabo-
lism and Effect of Drugs in Female and Male
Rats

Ryuichi Kato and Akira Takanaka: Jap. J.
Pharmacol., 17, 208 (1967).

1. The duration of hexobarbital narcosis Was
markedly decreased in fasted male rats, while it
was slightly increased in fasted female rats. On
the other hand, the duration of zoxazolamine

paralysis was increased in both fasted male and
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female rats.

2. The toxicity of strychnine was markedly
increased in the fasted male rats, while it was
slightly decreased in the fasted female rats, and the
toxicity of OMPA was markedly decreased in the
fasted male rats, while it was slightly increased in
the fasted female rats.

3. Studies on in vivo experiments showed that
the rates of metabolisms of some drugs which
showed clear sex difference, such as hexobarbital,
carisoprodol and pentobarbital, were markedly
decreased by the starvation in male rats, but they
were slightly increased in female rats, while the
rates of metabolisms of some drugs which showed
no clear sex difference, such as zoxazolamine, were
slightly increased by the starvation in both male
and female rats.

4, Sucrose feeding increased the durations of
hexobarbital and pentobarbital narcosis and
zoxazolamine and carisoprodol paralysis, and the
toxicity of strychnine by decreasing the rates of
the metabolism of drugs.

5. Since the result of present studies were
closely related to that of a previous paper on the
activity of drug-metabolizing enzymes in the
fasted or sucrose fed rats, these facts confirmed
the view that the alterations in the enzyme
activity in the fasted and sucrose fed rats were
not artifact by the homogenization, but they were

likely due to real changes in the enzyme activity.

Effect of Phenobarbital Treatment on the
Activities of NADPH-Dependent Enzymes of
Liver Microsomes in Fasted or Sucrose Fed

Rats

Ryuichi Kato: Jap. J. Pharmacol., 17, 181 (1967).

1. The administration of phenobarbital mar-
kedly increased the activities of microsomal
NADPH dependent enzymes, such as drug-
oxidizing enzymes, drug-reducing enzymes,
NADPH oxidase, NADPH-cytochrome ¢ reductase
NADPH-ferricyanide reductase, NADPH-neote-
trazolium and NADPH-dichlorphenolindophenol
diaphorase and the amounts of microsomal
protein and P-450.

2. Starvation of female rats markedly increaed

% 86 & (1968)

the activities of some microsomal NADPH
dependent enzymes and amount of P—450.

3. Sucrose feeding of female and male rats
markedly depressed the activities of all micro-
somal NADPH dependent enzymes and the
amount of P-450,

4. The effect of phenobarbital on the micro-
somal enzymes and P-450 was potentiated in
fasted female rats, while it was additive in male
rats,

5. On the other hand, the effect of methyl-
cholanthrene to increase the enzyme activities
was additive in fasted female rats.

6. The effect of phenobarbital on the micro-
somal enzymes and P-450 in the sucrose fed rats
was as effective as in control rats.

7. The incorporation of amino acid into liver
micorsomal protein was decreased by the starva-
tion and sucrose feeding, but the effect of pheno-
barbital to stimulate the amino acid incorporation
in the fasted rats was more clear than that in
control rats.

8. These results suggested that the activities
of microsomal NADPH dependent enzymes are
likely related to the protein synthesis in liver

microsornes.

Analysis and Differentiation of the Mecha-
nism in Development of Drug Tolerance
Ryuichi Kato: Jap. J. Pharmacol., 17, 499 (1967).

Single or repeated administration of pento-
barbital, meprobamate or morphine caused
marked decrease in the duration of pentobarbital
narcosis, meprobamate paralysis or morphine
analgesia, repectively.

The decrease of morphine analgesia is likely
due to a decrease in the sensitivity of the central
nervous system (real folerance), while the decrease
of pentobarbital narcosis or meprobamate
paralysis may be mainely due to an increase in the
metabolism of the drugs (apparent tolerance) and a
real tolerance likely developes only after 2 weeks
of the repeated injection.

The use of ethionine as an inhibitor of de novo
enzyme synthesis together with tolerance induced

drugs is an effective method for the differentiation
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of the tolerance, whether they are real or apparent

one,

Factors Affecting Toxicity and Metabolisms
of OMPA (Octamethylpyrophosphoramide)
in Rats

Ryuichi KaTto, Akira Takanaka and Yoshihito
Owmor: Jap. J. Pharmacol., 17, 509 (1967).

1. The toxicity of OMPA was very low in
infant rats and it increased progressively until age
of 30 days.

2. Marked sex difference in the toxicity of
OMPA was observed in the rats older than 40 days
and the toxicity in male rats was higher than
that in female rats.

3. The administration of phenobarbital and
phenaglycodol markedly increased the toxicity
of OMPA at 24 hours later, reaching the maxi-
mum at 36-48 hours later.

4. The administration of other drugs such as,
glutethimide, chlorpromazine and meprobamate
also produced a similar effect that observed by
phenobarbital. )

5. The administration of phenobarbital and
phenaglycodol markedly increased the metabo-
lism and toxicity of OMPA, but this effect was
prevented by the joint injection of ethionine and
was suppressed by the administration of SKF
525 A.

6. The metabolism and toxicity of OMPA
showed clear sex difference between male and
female rats and the effects of phenobarbital or
methylcholanthrene markedly differed between
male and female rats.

7. The alterations of the toxicity were closely
related to these of the metabolism of OMPA, thus
these results gave a typical example for the im-
portance of drug-metabolism by liver microsomes

for controlling the activity and toxicity of drugs.

Thyroid Hormone and Activities of Drug-
Metabolizing Enzymes and Electron Trans-
port Systems of Rat Liver Microsomes
Ryuicht Karo and Atsushi Taxanasar: Mol
Pharmacol., 4, 109 (1968).

Drug-metabolizing activities of liver micro-

somes and the activities of microsomal electron
transport systems were investigated in male and
female rats with altered thyroid states.

The administration of thyroxine decreased the
N-demethylation of aminopyrine and hydroxyla-
tion of hexobarbital by liver microsomes in male
rats. In contrast, the same treatment increased the
metabolism of aminopyrine and hexobarbital in
female rats. The hydroxylation of aniline and
reduction of p—nitrobenzoic acid were increased in
both male and female rats.

The administration of thyroxine increased the
activity of microsomal NADPH oxidase, NADPH-
cytochrome ¢ reductase, and NADPH-neotetra-~
zolium reductase in both male and female rats,
but the magnitude of increase was much greater
in female rats than in male rats. The content of
P-450 was decreased in male rats, but this content
was not significantly altered in fernale rats.

The metabolism of aminopyrine, hexobarbiral,
aniline, and g-nitrobenzoic acid and the activi-
ties of NADPH oxidase, NADPH-cytochrome ¢
reductase, NADPH-neotetrazoliun reductase, and
NADH oxidase were decreased in the thyroide-
ctomized male and female rats, but the activity
of NADH-cytochrome ¢ reductase and cytochro-
me by and the P-450 content were not significa-
ntly altered.

The administration of triiodothyronine com-
pletely restored all values in the thyroidectomized
female rats, but the activities of aminopyrine N—
demethylase, hexobarbital hydroxylase, and
NA-DPH-neotetrazolium reductase and P-450
content remained low in the male rats.

The stimulative effect of phenobarbital ad-
ministration on the microsomal enzymes was
observed in the thyroxine-treated rats and

thyroidectomized rats as well as in mormal rats,

Effect of Phenobarbital on Electron Trans-
port System, Oxidation and Reduction of
Drugs in Liver Microsomes of Rats of
Different Age ‘

Ryuichi Karo and Akira TAkANakA: J. Bio-
chem., 63, 406 (1968).

FF 7 u = hOBTEERD X OCFEWRHEERS
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DERICBLET 7=/ SVEX— VOB B R &
40, 100, 300, 600H @ T v b iz DWW THRE L.

NADPH oxidase, NADPH-cyt. ¢ reductase, NADP-
H-neotetrazolium reductase D&k, cyt. P450 n&
B Xt aminopyrine © N-Bi# F AL, he-
xobarbital, aniline ¢ 7kER{kiE4, p—nitrobenzoic acid
DBTIEMEIIFEE & B icfb\ D L, phenoharbital iz
L BEHEMOEAVLEFIZHS LT, 60ED0T
y P CREEREMTIELALEDORARPo T

Lack of Chronic Morphine Effect on the
Induction of Drug-Metabolizing Enzymes of
Liver Microsomes by Phenobarbital in Fe-
male Rats

Ryuichi Karo and Akira Tarawara: Chem.
Pharm. Bull., 15, 1419 (1967).

MZ o McELERE L FABBELT, 7=/
NER— Mz L BIFR 7 v Y — Ao REBEEZOTH
BEEREIc o XRELE. BTy FERVREEELD
WELRED, S5 v FTRENMERFREIRIDV 7=
I RANEF -V OFEF R R bR o T

Activities of NADPH-Linked Electron Trans-
port System in Tumor-Bearing Rats

Ryuichi Kato, Akira Taxanaka and Atsushi
TaxkAuAsHI: Gann, 59, 83 (1968).

I 7wy —bs0 NADPH KEMDOBFRERD
YEME %N A (Walker carcinosarcoma 256) S » b
o ERELE.

HAMAT v Tk NADPH oxidase, NADPH-cyt.
¢ reductase, NADPH-neotetrazolium reductase ¢
TEME IS X Uleyt. P-450, cyt. bs OFF R EHBIER S
v b DI0~45BMLITEDP LT BT & 25EDHTE.

Metabolism of Carcinogenic Compounds. I.
Effect of Phenobarbital and Methylcholan-
threne on the Activities of N-Demethylation
of Carcinogenic Compounds by Liver Micro-
somes of Male and Female Rats

Ryichi Karo, Hatsue Smoji and Akira TaAxa-
NAKA: Gann, 58, 467 (1967).

Sy MF 7w S — AR} 3 BRAFD N-J A
FNAVERIZRIET 72 /) AVEE— VR AF V2
5 v kv ORBT TR L.

1. Dimethylnitrosoamine (DMNA), p-
dimethylaminoazobenzene (DAB), N-nitroso—N-

methylaniline (NMA), N—methyl-N-mitrosoure-
than (MNU) o fif 2 F MABEHEIZ > THIE L 72
9. DMNA, DAB, NMA oM 3sEs» ML b 3
#50% <, MNU gk A B2 FafbEhind
-7z

3, 7=/ RAnEXx—-nroEEizx Y DAB, NM
A OEMEIIMERE L LB 722, DMNA DfEH
Lo 7.

4. AFnadrivroikbicx b DAB off
PEEMERE L 3, NMA 0SBkl 28800 Ui 23,
—J5, DMNA &k i3l 2 b L.

EIV b RREH OKEF OHIERICE T S ERETF

%

W R, WNER, HART, BEE, JIHR—
W, &FEE, JIFE | R4 AR
KL AR (1967).

EN L RREHID O bEFEHOD VIR LT
FA Q) 2B, 2[EoF Nz C o 30 mgkg %
B0 1ERE 1A 26, ReCT8RKEFETIAS
EEES30E K FEH LT bBELIED, D 1728
Michiz > TEBER B8 U B, BikEH% 8
BRI ALY, BV, HEB, HO®L>E, ¥
i, BB, &M >rbRE FOBER SE bh, D
1%, AR, RBRES), %, REE BErx P2
%5, YREEESE), MR, WMROBEXLOhE. Thb
OFERD I B L 20 b OREFHOBEL L b
ERlb 5B, T2EEZ A L) FBUEREPREE L i
Y, DBERINERLT 12EZ Aicikig L A Y ER
E LK.

Scevers 0N X OEEHERDBESIT2RE L
LT, Cizk 2B EROBESI SR 5 &, 125
H#i@X 325 LV moderate DFERZEH DL, 72~
O6RER = A 0RBR < 72 o T MBI YIRS HE L T

- 7.

BER, BERAMPRUBRPONCFIZLEF
DAtk EZ DRRGEICET BHIR
BERRINHOFENAECEYT TR

M R, WAER, FEEER, EART, &
WIRREL, SRKERME, /MR, LRSS, BERBR,
ghRzET, IR, &TBE, JIRE  Efde
EEREAERNERRE (1967).

1l RAFRE 1025,
i3
RFAFRE 1025, 10558 X T 1065 00.04~1. 0%

105538 L% 1065 DHEMRA
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BAFET Wistar 5 v 2200 ARETLCLEMWD
BEREEEFREELDS LV IRBEEESLA
Noto.

[EERA 2 { —BEHIz o v, —ER, &R
B, BURIBVWTRREBRECIIEE LA D
¥, A{LERETHRLNZI058 X U065 1. 0% FEic
BIAMEF S VAT IF—F, TABIITHFAT 7
¥ —EOEEN LR, 106 5B 5FRBERDHE
EAEE VT, BEOHEBERECREREEE-T
FOBERDT R IE.

[II] X5 v oRRAME

ErAmeRRmie R 2BFREZAKR LAV T
v #0.04~1.0% DBIGICES LizEEIEFs ¢ C57BL
6%~V A% 9P AHETL, BREZLSHEBHRI2ZAAH
BEUIIRF B i L ORBERE L TR .

REMBEZAHMEBC T 1.0%FTMERE bk
ErERIzIH s vz,

—ERIE, 1.0%ETIRE iz T, B#E
B IGEZ A% TItRBERA L & bRz
v, 3%, ¥5, FRETHROERAALHh, LT3
LONRBH o,

FERIHETIHI2P A B XI5 12 0.2% HAE
BoRLREMZRL, WTRaiEBr T 1.0%%H
N FTREMAR, 15 H B BVTiE,
1558 0.2% H2BTWFRoBIB Y TLHEED
FEUREMR A DI,

BEORBMET AL, 10nAUBIERTHIHLE
sl B, B, ViR SifEEE AL b

HSZREIFHEERT TS 5.

DY FICH T 2 RREHIRELECR T 555
M REE, SRR, TREEMA, AR, /b
g, JLRES, SAET | BREEREER
RHFME (1967).

iz B F@3E 1055 (Rose Bengal: R.B) =1
Fmr— (chol) EHRAL, T v McRiF5ERNE)
RE(LEEZ A7 dd, SEk, VIFEHACVRROE
ﬁ&ﬁﬁ [} 7z.

By, EREEMSEICRVTHRE L. 7kedig otk
BEFEBITE Hv, HRBE5IC, 1 %chol. #, 1%
chol.+5% RB#, 5% RBE£6L2 Lep%{E
B —CCHEL, SEHNT1EYY 18 1108%95H
W5 2950 B iz il Bt Lz,

ZDRER, 1% chol. BMHREH IR IR &
UNiF e chol ED HEANAA L, KENWRPIEED atheroma
FERNEECH iz, 1% chol. + 5% R.B fEfIRET

X, BEDIMY chol. fED LF.334 Uiz48, atheroma
OHRITARBEAE CH 7. BB, TOHETRR
BER R D75 <, chol. & LT DIERREE 1% chol.
BOBLEESTHo. (% 5% R, B. BHREH
Tk, 19% chol. & 5% R.B. SEHE LA F vk
chol, fED L& RHA 61, £z atheroma DR LFRH
Bhinholz.

RRERAOSECE I TR

T B, FERRARSR, MLRIRESL, SnAEERE, /b
e, ALRIES, SRET | WIEERER
FFIEHRE (1967).

SRR I fRBGER Ao\ T QB O & & &
D, FnbOARED 1 RAEEERBE T v b
EHCTITREY, #hZPhigboEEEEET 52
LEHE L. '

SEEEERCA VY0 7= F & F
(Ph), ¥s5E&¥—) Pyr.), 7 =4 (Caff.) L —
B madEERiL LTAYBRATY3TI /7 BV v
(Ami) o 4 FEEIZSWTT v FEHVTEABEROL 5
AHANEERRE TR 2. FEYORIEEIZX
% LDy it Ph. 3,700 (4,730 ~ 2,892) mg/kg. Pyr.
1,625 (2,111 ~ 1,250) mg/kg. Caff. 700 (864 ~ 567)
mg/kg. Ami 1,730 (2,127 ~1,404) mg/kg TEHL B D
AdhIAERIE Ph 2 5 Olc Pyr. 58 CIIRREE
WRERTHY, Coff ot Ami. FERTIT &
BREI L3V hANRZOEMCH o7

EEEESRRIIEHR (LDs © 4 &), EFE
(LDsy @ Yoo &) © 2 BT, 1EH6LOHT v
Mz 1 »AEER | EEO#RE L. EBRHFTROH)
HoFLix Caff. OFARE2HAOARTHY, XH
FER S Cofl. OBFRERO A—BHEORERA LN
To. AEEMOMHEIZPEY Caff. OFHERIED
B Rt Ami, Ph. g HER, Cafl. 0{EHER
THbH, X Pyr. oFARETHERNBEORYIC
2R L LN, Z OEEOREMEIL AR
ORAEL BT 3. EKERELBER L VEHER
RWTHEML . MEEELARE R CILE O£
SRREIBMER L B RED LR, BRic Ph
OBPERBE TR, MRFRLRE, 2 b~TS
w B REOMM, BREREKORY, BESFBEIRSS
f,  Pyr. B I Ami. Gl ko, Caff.
T~ b2 Yy MED ER, +TORHARRETHER
FRMBREOWMHBEE R Db B, A b~ES R
EYB7T Pyr. oFERECENARLR,  Caff
THREARDCEZOBA ., Ph. b Ami. TRFEEHR
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% 86 5 (1968)

ROWMATENED b hic. BBERTICall. T
RI®, Ph. T, Pyr. TixFREL FFis & UM
BRLE.

Sy MoBI) ZREARMBRE(LEICR T SHE
M B, TR, EFBM, SRR, /b
wefngg, JERIES, SARET | BAEEEER
ZRFE (1968).

EBRGMIC = VAT v — B EET 5 & ADIRRE)
IR B b B 2 BRI LE NS AET 5. L
Lo kohBEAR, vy M TREVEHLERTY
5. %k, v FEEVTAERRE 1055 (rose ben-
gal) WA IR T T/ -, —HoBcii= v
25w —IUE S FRBOEEENEZED 2 2 &
5, 2 VAT r—/ (chol) r&AFREIE R.B)
POATBILICE-TC, SIREMRERREY B AD
DOTREVHEBIFERETE T

| BATCDHEE VA A X —F%T v F SHEEML,
1 BEPHEREEL LT, i 1% Chol. filis kU8 1 %
Chol. +5%R. B k< 1ERE Lie. EREMEL,
3, 6 A BRRARIHILE, |ERCIERETSY
O R LTI O ALENRE, &b UOIIREY
HRE 2Tk - 7.

Chol, BT, T_TORMEZEL L=V
AFu—LORED LALIFEROEMEAT LD
2, DIRELEZ RESE BRIV SR o T,

Chol iz RBEME CTE 2254, R. B 28 Chol, ®
BB AT AP by i TR L R,
Chol. #5.ic X 35 v b o Chol. o L7 LT
EEEMCH LT R.B g LA Zhb 26T 548
FERTECIBERE L.

B ET3EREYOFIERBROTIRICOND
<
N EE Ak, 21 (1), 1 (1967).

A A AHSE 6 BB EFEE L URERE
FIHFL, BE0SSFicblo THEOH & E > <
v, FFE (1966) #13E (1964FEMFED D) * THAT
LT 5. i oW TIERED RO 1 HE
LT BbhTRY, ZhHET 265H BB B, €0

¥ 7 B ESHERRTIOERTH 2. FHIL1965F
CRRSNTcE L, 19664 ICETHiIARBRATO 5 3K
ARy RERRG R TERE W BREPLEL
T, REDWEOEAEY O RERBOTRIC>WT
BREZLDTH B.

v, ENYANE, HIEER, IvedLa, &
2, buEx, X3 Ko, Solanum aviculare, 7 F A
a e, Withania somnifera, 251, ¥ Ewa— b And-
rogra phis paniculata, ¥ > % 2.7, Gentiana lutea, X A 7
¥ Rheum palmatum, R=F, V% 27X 7, 4T F 2,
NFRNY AT Aconitum chinense, 17 2V v, I F
XA, w4V, vy, Ammi visnaga, Ammi ma-
Jus, €TV, VEVIIR, VErEX TS T R,
Adhatoda vasica, »S) < v —F Cymbopogon martinii var
motia, Arcangelsia flava, Tinospora rumphii, Eucalyptus
macrorrhyncha, E. delegatensis, E. youmanii, Dioscorea com-

posita, D. floribunda, D. spiculifora, >V XA, *
- Cinchona ledgeriana, C. succirubra, C. hybrida, Lepto-
spermum  citratum, Cinnamomum zeyplanicum, C. iners, 7

4

Y FRRSOHESLERICET 3HE (B4
) EMEOERIMMUAES LUREICE LET
wE

B2, KB FRASY SR, 11(1-2),
1(1967).

R B L OB, BEOZThEFRREL 5 D
ERXZRT, ¥ FeXsoRBEORE L INERR
X OUHE & ORIRIC oV TI9644E L 19664E I FF R 21T
folz.

1) EZEEicx BIMBIC oW CRERORE
RALERD bzl oTe.

2) WHOT R FAGIIERIC X D PRET T 525,
72 FARZERIC & )RR AEASAED R
fz.

3) ERBirlhHorluRI—ABITKRET=
A—VEEP L HIBEKL, LEBTHED LR
BERMPRD L.

* P IER R S
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Lectures

KGHE, MNIBETF: FIIRRZIRYS PLOEER
HERICEIIZIEA (55198) BAELFZ D Polymor-
phism [ZB8F 38 (2D5)

AASHEFSEI665 (1967, 10, 2).

SHEH, Miizkz, FENE  WASHRREEEE
LR BEOREER
BAMKEEL g EA (1968, 4. 7).

KER=*, FRME%E | Pyridazinol 1-Oxide %8
D C-Alkylaminomethyl {LZIG (553 #R)
5-Pyridazinol 1-Oxide D&

AASSHITHE0EHS (1967. 7. 15).

* BmERAE

KEE=* phpEE | Pyridazinol 1-Oxide 5E
k0 C-Alkylaminomethyl {bLZH: (85 48R)
5-Pyridazinol 1-Oxide () Mannich [FJi;

AAEEATL K EE0m Fle (1967. 7. 15).

* R R

EEYE, PRES  BRERRIESHO Proto-
tropic Tautomerism [ZB3 38 (&5 24R)
N-(3-Oxoalkyl)maleic Hydrazide 5¥{&k®D Ring-
Chain Tautomerism

HASEE L5084 (1968, 4. 5).

BAESE, PREER, BBEALLZ, KER=* E
FINT*, BT Pyridazinol 1-Oxide SF#ik
@ C-Alkylaminomethyl {bLFZN (85 53R)
3-Pyridazinol 1-Oxide SHWHEOB1MTIVic
& 3% Mannich FJii

HAIKFLHO8ES (1968, 4. 5).

* EFER R

SRARAE, HEETEA, KERTF BUSFSV I, 2-
UAFUA FEOSR
HAIRE L84S (1968, 4, 5).

AR, 4MEE . 4-Nitrocinnoline 1-Oxide
DBIT
AASFLmmesaa (1968, 4, 5).

ek, BHERY, MEESY®  P-ITrX
W7 xBIBYU FICE3 3-EFAFVFEIXLZY
DEELER Z0D2
FUFE HAFEE RS (1967, 4., 8).
R R AR
¥R ER

HAER, Bk, REmg*: 0-v7J/ 7/
- EOEBREIG
AR bESEI6ES (1967, 10, 4).
* ERKFEER

HRER,, sk, RAMER* . 0-37Y 7/
—VEICLB3BYNE VYDEARD
AARESHES8ES (1968, 4, 5).
* KRR

BUSSEHEY, BEH—N, U BREHREX F
IWRISIZ# &2 Morphine # £ Nalorphine 1%

B0z (VIO)
24 AASKERS (1967, 4. 9).
* HAb Kk
FORHER, P M, RESEMEY | BMERlE X
FI RGBT B85 (VIO) 7 FoE-6-Y V&R
KEBRCRIZTENORE
HI9EI BAA SRS (1967, 11, 4).
* ok
* EmAE
BESEEY, AR BEVERRUI /SN

ES—IBIRES v MBI B FILiEM & it
ANFARFOVE

AAREEAR K AREE23EHI4 (1968, 2, 17).
* Bk

RFEEYE, NE BRI, L ITAIC (MRS Scord-
inin OHFE (& 938) Scorthiamine DERHKLZ D
B4 Y B, {ERICDONT

#E25[m] H AR R4 (1968, 4. 6).

* @k rE KK

B B, PEEE, BILREAESIY B-F
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Br # % 86 B (1968)

FS=aAFR— MRS EBTIRAEAONAD &
ROHEER
AAE ¥ I a8 0EAS (1968, 4, 22).

FNEE, PHES FE FO7RONEVEEE
A—ILEDERBIZDNT
BAY # 2 v3AE0REAS (1968. 4, 23),

AR ESY I UDOREMEELLEIAT IH
%*

HAY # IV 54%0EKS (1968. 4. 23).
* AL X I VESRBEZTETSHER

BT B A UTEBIECLIEROSHE
BASHLFAFE16654 (1967, 10, 1).

WA, EMNERY . I 0YRICHBOTEEE3
®) |44V EHMT 330 Y REORR & RGHIE
[£2WT

AAIKZE L84S (1968, 4. 5).

* R KERER

HE %, BAREE : 2*Hg-Chlormerodrin ()
R ARRRGC L 38K
AARSELHE8ES (1968, 4. 7).

BB,
DT
PSSR aegR4E L (1968, 4, 7).

* 7 v 7 v R

BHESERY  UC EEFEMOEXEMLIC

MIHT, ERER  PTa0SHERORY Y F
J vEEIK, $5(C bis (benzoquinonyl)-olefine &
HA=gulol: oy

HNERRERIEAmR RS (1967, 10, 10).

AWES, FRET FEEOMNFARIAE
AAAERKESEE RS (1967, 10, 29).

FH £ HEOHE (B5) Elemicin 25
UYEIZONWT
BAA SRS AR (1967, 10, 29).

INFT v Tas SRERORY £ 8 (8
45)

HARR SRR MEsEHl< (1968, 2, 17).

LBIEE, W &7, EFINH v T a0 SREY
ORI F ) VB (B5R)
AAFEEESHEO84ES (1968, 4. 5).

KRR, LEUESE © Diospyros mollis DS
diospyrol D&
A ARSRFSHE884E 4 (1968, 4. 5).

MEFFIESE, YEE
i3
AASMEMSIER RS (1967, 10. 14).

M, i B EISVICETS

BEHIEE, W & Fh B 7oA HLRED
kit
B A AR B R A2 L B4 (1968. 5. 18).

WIS P& Y URUY AHIREIZONT
B AER R RS A21E RS (1968. 5, 19).

KHE IE, SFEEME BNEE  BARRCERS
N 3EBMEEFEICETIHE (F1H)

F13E AR HEEYS (1967, 5. 19).

INEYREER, B O RWAVBOHRIOT MY
ST 44—
A A bEESE14ES (1968. 4. 2).

* RBRZELERIEOEHE

PRLE SR, EHERSELE, IR % BRIFTICHF S
FAREOIGH (1) ZWFYOER
A ASER & W084ES (1968, 4, 6).

MEEET EBI/ATIIST4—ILLBEERED
BIZONT (IR ForFrReEETLHVE
BT (20 3)

AASREAE08ES (1968, 4. 7).

RESIH  AEOERICHET 0% (B2 v/
LB FIVBEBRIEHOFFINANE Y —-IBRIT
AAIKESESBES (1968, 4. 7).

KESH  HEOERICET 38R (FIR) TR
MISHHER X FIEEEB{LYOF F /I Y — VBl &
FESAVEBETINFE BXFIN B-FIVINFIS
VEBXAFIV) OEREIZONT
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AARFAFILIRH2IE ML (1968. 2. 17).

BhrEelE, B BRBPOFE FOBROER
& (3)
BARFEREHESSES (1968, 4. 7).

NERSE, B 8, FEEE SHFTIvEL
3ERHPI—INEEONE (2)
PAIKSELAEERES (1968, 4, 7).

FEER, ERREE, )0 & AV ET/—
VECLIMBEREREOFABAEAOGH, &
Rikd SURINBAKERER E OLLEk

HARSELEBES (1968, 4. 7).

* LB ST AR

FEEE, BEREE BB ORFF RIMBELE
E&B3EbEPORMEOBEICONT
AZRBEELEM4EE KRS (1968, 4. 2).

* HRRBAE

BE-RT*, BEHEEE, IR B PT7TRXI—F
FEHEOMRBIC LB IIBBOMBAEDHERIZDNT
ool BA G « RABEAKRS (1968, 5. 18).

* AREBRKE

WFE F KRFLEORLEHNTHE (F1]) Rt
KEB LURILKFEERILEREE TR ORRITE
R#IconT

FHISEIRRAGLHELERB SRS (1967, 11.
29).

W B, WBAER, SAER ERENELEEC
KBRAFLICET ZBEDR
# 8 BIAKIF R 2ERBES KRS (1967, 11.
29).

WE F, MAER: PRIVIHCEBTBZERF
HZDINT
HASEA 5588454 (1968, 4. 6).

SMIER, WFE B, WRHER, & TS KgH
RIWLTINFNA FORBEC L ZEENBIZDOINT
AAIEEA5E084ES (1968, 4. 6).

* BRERHSE K K,

MERLE, WKL, FimER, GRRR, &4
T, SORHERE, /ML JLATES, KR W, &
AETF, MR-, &FER . YIVICRIT2ER DK
FILET 30 (B38R) EAEROBFMEE

#536/H B AKBEA IS (1967, 6. 17).

K, N OH, LHEESE, A, e
REE, WE {&:Morphine LEIBEEMAE (BN
%) Morphine, ACTH #5035 v FEIB{LEHERK
Eh&FTEE

#3658 H AFRERESHE S (1967, 6. 17),

MERH: Y URII L < REBAYIZEH>TD
HRNE [EEHR0gH 5
F15EIEREMHRGES (1968, 2. 9).

MHERHE: 2RI L - EPOEEFEEHC B
A [ERRECE T BREA]
41 5] A AKEEL (1968, 4. 1).

JIHE—H, JIEE, €788, B 38 SRR
WK, hEBR Y4 FOERRFERONE
(F18)
%8 MAALERERZSRS (1968, 4. 9).

S&TFEE, I 5, Bk, BR 5, FAE
F, WAKK, MEREE . OUFOEERFEERO
A (E25R)

HOEAALKREEFEKRS (1968, 4. 9).

FEWFER, MMM, SRR, /RfngE, Jbse
5, kT, hERHE  KRILaYORPHEK
By 3HE

#5380E B AKEZ SRS (1968, 6. 1).

WE % MERamEcisERERnEESE
HAMEIZCONWT
#65[E HABESS (1968, 4. 9).

JsEE 2 | AL LT IEE  Strep.
hemolyticus DHRAICT- VT BRRECONT
#65[E F ABEZS (1968, 4. 9).

ENESE . Saccharomyces Carlsbergensis DE
fkep By BB LUERELED7 I /JBOEHICNT
% B, DR
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% 86 5 (1968)

HAE ¥ I U 25%0EAE (1968, 4. 22).

IEEZ, IREZER | BB Y REBORMECD
Wt :
H Az L 884E4: (1968, 4. 5).

A=, SH R, MIEZ, ETE2E E
B % matmEcET3mE (20) EEl, /<f
OS =V 7U—DASLOBEBEZNICE > THEEL
LEBRRBROERMICONT

H41E B ARKESES (1968, 4. 2).

IERE—, B EIES v MBI 3EHKE
@ FF2oav-—-anEpEEREs JUBTFRER
DiEE

#31[ BAKEE LTSS (1967, 6. 4).

IREE—, i EESSy FCBF3EHRE
(D) B A OEYOEFARBEE LD HE L UEE
#31 B HAKHEESITEES (1967, 6. 4).

IHERE—, B O, KHRSC IS Mok
2% progesterone D8 & FEHER
#36/H] B AL MRS (1967, 6. 17).

KEH, FF A, LHHBE, FHEEL, BER
#, TR f* . Morphine LEIBREMLE (R
Morphine, ACTH{ESE DS v MIBOLEERICH
KIFTHE

%361 B ARHE LM RIS (1967, 6. 17).

* BEERERRYE

AZREL, M F, A E NBHR, PR
4t . Steroids DRRFICE KIZTHECHT SREM
WL (B3R Steroids OMERFREELEROESE
R ET

%7 ERAERERSSRE (1967, 7).

KR, MEE—, BF E & 5 NBEEK
—, PREET BEREHK FE1250EFKNESR
22T

#3365 B AIREE QRIS (1967. 6. 17).

higEdE—, KEFFR*: = bnF/ U Y-N-FF
Y4 FO= FOBTOBRELCONT

H26[ BAFFE SRS (1967, 10, 24).
* B KRE B

INiEE—, B HENASy FOFIIRY—
LCHITBERFOAL FRILEYORKH
26k HAWE RS (1967, 10, 25).

EE—, B O NBESK—, KESEC B
BRsAE &M RILE RS
% 15E BANSWESERTBRS (1967, 11,
3).

IEE—, B B FodovidsE LURIKER

YOSy FOFE 0V —AlREBEFERFOS

FARIEY DKBRILEEICE K ETHE
H3om H A kSRS (1967, 11, 4).

DEYBCEREECHTIABRMEENEICONT
39 A A4 LFES RS (1967, 11, 4).

IR -, &P OE, KEFER* FI/AV-—L
DEMBIECBRORRICONT
#39E BARALFE SRS (1967, 11, 4).

* BEIS R EZE

EE—, Bih E.B2oBYEICEIF3FIY
0y —LQERKEBREDOHEZ L ZDRRBEOTE
#370 A ARBEF SRS (1967, 11, 12).

D —, KREBFER*, MARE*  ENERESD
Sy FFEZIRY—ARBHIERFAS FRILEVD
KBLESIC S K2 T HE

%378 H AR SRS (1967, 11, 12).

* BEISRKEEFR

D — | EERNRETIRBITAFI /Y —4
OEMRHEROTHCET 3EEOHTRGIE
328 B AEBEELR SIS (1967, 11, 22).

KBEL  VUBRSIA
TR EEDIRS  ERORBRICREFTHE
HAE A KB PEAAS (1968, 4. ).

IEE— . YR I A
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EOHEE LB
$E41E B AZEE S & (1968, 4. 1).

IEEE—, IR O, AFEBC | EEBRORBTT
DFZIRJ—LIEBITBRTOA RARIVEY LEY
DKBILFEEESHOBERICDONT

HeE B AFHESRS (1968, 4, 1).

ngE—, Wi E, SEFHS—  EREOMET
YRIZEITREOKB LA
HASIESEAR084ELS: (1968, 4, 7).

IEEE—, BE B, SFHEE—, KRESC B
B LS v TS VRV —ARBIFSRXFAA
FRIVEVOKERBILEE B28) A MRFOYO
IKEE{EIZD T

AAIELEE8ES (1968. 4, 7).

gEE—, B B, 8% EEZ90K8, 9N
BLUSHICH T 3EEOHE (B8 ) vy X,
Sy by, YHEOFIIOV—-LEYRBIBELET
EERE®ICBLEITFOFO VREORE
HARSESA%08Es (1968, 4. 7).

IEEE—, B E, BEIRET 7/ ES
— WLk B /Y —LDERKBEBERLS JUET
EEROFEER BT IESE

HASRZESE0885ES (1968. 4, 7).

KEmi, B4 T, B G JEHK, PHEHK
M5y MRFICEITBILEL, BANYDALABLT
UVEBICHET IHR

% 8 EHASRBRFEEKRS (1968. 4. 10).

£E % FEIG—, —FEE IEHESL, BR
EF, EPIET, B BRPOFERKEICHE

T 585 (VHI) 1965FEERERE KA RREOE
RER
S5 15081 A ACRBEEF S FMHENS (1968, 5.
10).

£HE & FE)IER—-, —FESB, JFES, BR
EF, ARIET, mikh  ERPOFERREICE
TBEHE (IX) 5 KBEHI<H T 51960LEEERETE K
ORIREFE

#1506 B AR SEEESENHRS (1968, 5,
10).

A, —FER BRETF ST ERH0
BEESRAEAICHET 35 (X) chicken embryo test
L&kB2/4aMF Y OBRE

#H15E EARSMAEFSFMFERS (1968 5.,
10).

AR, FH)IE—, BEHEM* . BXE Eupeni-
cillium BODSBEHIZDONT
AAESAEI2EAS (1968, 5. 17).

* R EBE RS AR

REEE, NSES, RB7 I, FEH*, BPHZE
TBELVFIEToNBEEEE L ARSI
EIN: |

AAE¥&E12E K4S (1968, 5. 17).
* ERBMERES

HiFEE, K¥F E PEABY Y FOXSORK
EH &K ICBT 2T (85 5%R) ZIBERM & A
BHLUHE L OBR

HASE R e OEosFiES (1968, 4. 6).

* b NESHERR &




250 ' & R

BB W&

% 86 & (1968)

wmHE A&

FEOWE, RRBIUVRECHTIHRELELT
5 [ 1k, BMGE»LERE | ABHAR
HEZRBCCHESATY 328, FBFM2EL A6
F434E3 A E CORBITROLB YV THD.

% 69 [@ (FEf424E4 B17H).
. vy ¥Rt s8RF0BEERCE 7 5 B4
(B2

B ooHE OB O KR - 4
2. —BLRBPETHTRREOBIE
¥ OB B SEE &K —

3. Yoy PREHONRY R VEHIROWT (8§
38)
2 % B O~ F F
4 B/ v 5 74— L BBEOHH (E5
) —w/ 7 JERETLREFIZOWT
BRERMME W OB EET
5. 3-Hydroxy-2—(IH)-pyridone ¢> Mannich 3 X
' 3-Hydroxy-6-piperidinomethyl-2-(IH)—pyri-
done & £&#& Enamin & O
WEHE®RE S H R B
6. Jn7 w BoEEN)
BT B A B T =

% 70 B (BAf424E5 H 8 H).
L BRBEREL RV TR 7 v ) — b oS EES
FB L UBTEEROFEMICOWT
E OHE W OB W 15
2. F—NEHEOSHRBRKG OB L 5% OWIER
iz}
X KR X B %
3. MARKHYLVERTIZOVT
BEMEHE W W &
4 Ty v Bos{bEQ)
BT E 7 # 5=

B W

£ N EB (FBfnd24 5 A228).
. M7 ==V KBEHTBT vy b ~ES 2D
BRBETs—aR
o g AR 5 3
2. 7= /) — AL OBILRES RIS
X KR X B B K &
3. BAPICRT AFELRE T 5%
HEMEHEL — F

BB #

E B

4, BRFEH 104 BOEEICET 5%
K o# B W B A
5. FIMBIRIL R 227 b VBRI X 2 ERR O

E X % # x R B #
6. Aval ot
EYibEH B R E B

£ 12 @ (HpFnd24E 6 H128).
L AR/ = NI 7L AARY fr A—F—}
DERFDORS
MEHRER H B f &
2. Saccharomyces carlsbergensis 4228 D#EFEIC T3 €
51V B BEXU B R
XK ZXZHE # KW B
3. IV A, ERBIVT-FYF ) — ot
AR g2t
v IS K OE M —
4, Fime LTEERB3EN ERORRBRICOWT
BOX % BB — @
5 FMoRFRBsLETHECET A HEE SH)
£ B ¥ H ¥ &
6. MRBEEROBHICETIHE (B 1H)
¥ % W & K E I
7. KRz 22 VI EOETS
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