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Originals

T « BABTE « MARES

A Method for Radiochemical Determination of #‘Ce in Marine Organisms

Hideharu IKEBUCHI, Katsuaki KAMETANI and Goro URAKUBO

A method for the measurement of cerium-144 in marine organisms was investigated. The
chemical procedure of separation of radicactive cerium plus stable cerium was carried out by

means of precipitation, and then solvent extraction methods.

As the separated cerium precipitate

contains cerium-144 and its daughter praceodymium-144 and cerium-141, radioactivity of praceody-
mium-144 was counted by low-background counter using aluminum sheet (230 mg/cm? to absorb

B-rays of cerium-141 and cerium-144.

Then the radioactivity of cerium-144 was calculated from the counting rate of praceodymium-144,
By the procedure mentioned above, it was found that about 5 pCi of cerium-144 will be determined

with recovery above 90% in 6~7 hours.

(Received May 31, 1974)
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BRIV E ERTWBE, &
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BRINATHWELD, ThbDpHKkETERTS
WEEYOBRD =5 Y vy HEL LT ®Fel® %
TN OCo» DPTENT TIRBE IR T WS,

SENGERBTEAR TS, LR SR B HED Ok
EHEBYRER L, WCe T =2 Y v 7/ HBIZDNT
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Ce DILFFFECIZLIRIEY, 4 A vARES® w5k
CREHIEET Y i E23b 5. chbDhED S S,
BELYR O Ce Di#ftke LT, Ce wAKRML
8, 7 w{bic, WOREMEE UCHHBRIsE Lich
&, D BRBHRETRE TR Zr - (2-=F
NFIA) ) VG- ~T 2 vERTIT A LI
Ib, Zr #5EEL, Biic Ru % HCIO, <EMEL
T RuO, & LT E 2T, fugtd Ce o higT57
Bzo W TRE L.

ull

KBTS L UHR

1. 8% 1) Ce iBfkiw (Ce™*10mg/ml) : Ce
(NO3); 6H,0 3.099g % 3M HNO; iz LT 100
ml &35,

2) Ruigtkgi(Rudt Img/ml) : 7avasm

w5 = v 4 (NHs)(Ru(H:0)Cls]0.33g % 0.01 M
HCl iz#as LT 100m! &35,

3) 0.6M ELsEfigs+ Vv A -9M RIERIAW : Na
BrO; 301.8g % /Kic¥EA LT 1000m! &35, (£
OFE NaBrO; ¥y 30 ml % 55E: 70 ml &b+
5.

4) 0.75M o-(2-=FA~FYN) V) VEEN-~7
RVEW L O-@2-=FA~F ) Y vEE25miT n-
~TEVEMZT 100ml &35,

5) WCe HEi: HATA YV F—THEMBHBAL
T, By 3oy Eav vy, #7100
cpm/ml BIVOP O =A R T VF U~ a VATV
&% FvT# 3000 cpm/m! i2ie b X 51z 1 MHNO;
TH R L.

2. BE BURENEED  BEFIIERETSA 7
r~M Ay 5y FAhyvax Model LBC-1, &
I =B T VFV—a VA Yy v Model
JDC-207 % fiu 1.

3. SR WL EOREELERFAN 5000 T
KL LTiBRIK 1g iwo\wT HCe 4 Tk Fig. 1
ERT X5 RFERC X > TiTie - k.

WCe OSBRI LY o YEBIE—2 ) U &, —
KETRF BRERIERIE L, 7§ = o AR (230mg/
cm?) Tiskly, WCe 2 bR L LR “Pr ©
HHERIESy 7 75w v Fav v a2 WTHIEL
T, ZOfE»LEHTS.

4. SIRBREOBRE LioksitEv) v a0ELR



2 wmoE R B oW &

9925 (1974)

Ash of marine organisms (about 1g.)

+Ce?**10 mg
+6M HNO;
+30%H.0,
boil. for 5 min.

filtrate
-+NH,OH—-alkaline
precipitate

+HNOQO;—dissolve
+40%HF

precipitate

+satd. H,BO,
+HNO,;——dissolve
+NH,0H—-alkaline

precipitate

organic layer

+HNO,; (253)
+30%H,0,
reextract

water layer

+Ru** 1mg,
+HCIO,
+concentration

residue

+satd. oxalic acid

precipitate

+HCl—dissolve+H,0

+0.6 M NaBrQ; - 9M HNO; soln.——dissolve
extract with 0.75M bis(2-ethylhexyl) hydrogen
phosphate-n-heptane soln.

Measure the radioactivity and weigh the cerium oxalate
Fig.1 Analytical procedure of *Ce in marine organisms.

BEx, Ce(l) &KLYy, 7 vikly, TOUKEML
P BT B YR HEE (RfE 1) & Ce() % Ce(IV)
L LT NaBrO;-HNO; B HY-(2-=F N~
) Y VEE-n ~7 2 v IEIRTC B L, HUC HNO,-
H.0, ¢ Ce(I) & LCHEE b+ 21(F (12
fEI) &, d6ke Ce(l) va2vBEI—w) v a-.
—k#i & LTty WRFARIEID, © 3 BRI
B ENTES. T2 OfER st B EIRERIZD
T LicoT, TofRiET.

1) W L M4Ce DI FURIFIZ I B EIR
B ERED

MBIIK 1g iz Ce B{kiwE 1ml, WCe HU—E
&, 6 MHNO; 20 m! & 309 H.0.7K 1ml #inz T
AKELETHS ARmMEL, MBEFFA7 a2 —%]E
WIRB[ AL, kit 6 M HNO; ¢35, A%
B IO NHasK (1-2) TrRfiiL, 5k NH,
K (1-2) 1ml ¥inz GRoaEETs.

iR% NHy K (1-2) T Licd e, HNO; 2
ml N TEML, ZEHK 10ml TH5T», KV=
FUVERLT 7 v VERLECRT. ZOoRBRFR
40% HF 5ml ¥z ThHhEEY, BOFHETS. %
Tl B MR VB 2ml & HNOs 2mil ik
T, MREML, BU NH; kK (1-2) TfLT,
o NHs & (1-2) 1ml »ineT, KiglkeV
T ARIREIRS. COEEELOSEEL, EE
HNO; iziZi LT, AEinL<taiid 50ml &35.
CDO5Sml A=A aL TV~ a VAT VR
T ITEAHERTE L, “Ce niitEnEIRY
Rtz

= OFRA Table 1 1273, 1RIE Lkt s #Ce
DENRRDOFiL 93.65% ThH-ie.

2) 0.75M -(2-=Fn~F ) VY Vik-n ~7
2 VIEWIST 5 Ce OEIRE (GRED)

0.6 M NaBrO;-9 M HNO; 77 10 ml iz Ce &
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Table 1 Recovery of 4*Ce added to seaweed ash.

144Ce
No Recovery
. Recovered (%)
Added (cpm) (cpm)
1 3244.9+£27.0 2877.3%25.5 89.3
" 2994.9+26.0 93.0
3 7 3198.9£26. 8 98.6
Mean 93.6

% 1ml iz, 0.75M o-C-=FA~F )

) VEE—n-~7 & VIR 10 ml 3ok LT 2 B
5. HcEcERE HNO; (2-3) 20m! &
30% H,0; K4~5EmneT, My 2ETR
5, zoxkEw 60% HCIO, 2ml % inx AERET
5ECRMT 5.

BEte HCl (1-2) 2m! %k, LSRR LC
DB, K 25ml (ZOERERET, Y2 vBEA—tY
Y &« — K OWENTEBINICE bha (REDD) %
mxBh. chiedbrmil, @My - vEREwg 25
ml &2 T, Cek v VIEH— LY v 4« —Kifi&
Leikmaa, Ce omBErRnic.

4#m% Table 2 WRT. COBEMLL-(2-=F
Table 2 Recovery of Ce(IlI) by solvent extraction

with Di-(2-ethlhexyl) hydrogen phospate
-n-heptane system.

A~FvL) U VEE—n-~7 2 vERIZ X 5 Ce DE]
IRITE 97.8% TRIECEMNTHD Z Lo
Eilgote.

3) VaUEE—u) TA e —KEDOEREKEIERG
BEL 0BG HRIFI)

Ce #{kHEK 1ml 28t 25ml OREERDOLTHTL
i, REZOHEREANY 2 vEREW 25 mli 2z
T, HEBEBECETD Y - vBf—t) ¥ A0%E
DEBRIBR ¥R L.

100 ¢

oy
o
T

Yield of cerium oxalate (%)

1 1 i

1
0 0.5 1 1.5 2

Concentration of HCl (%)
Fig. 2 Effect of HCl concentration on yield of
cerium oxalate.

ZORE Fig. 1l WiRT XISy 2 vEEF—2 Y v

Ce (m) Recovery 2 o —RELOAERFRZ 0.15~0. 5% OEREGLECFIET
No.
Added (mg) Rec(or;egl;ed (%) ERETHo I
. . 4) 2RfEckyAEIRE

; 0.6 181114 gig YEHIK 1g 1o Ce JAREME 1ml & 19Ce WD
: : CERR AT, SR Lichte T, Ce % v s

3 " 10. 36 96.9 ig%ﬂﬂf AR L7st ,_e ,&:
4 " 10. 63 99.4 VEEH— Y v A e =KL LCEIRL, O

o 1 10.71 100. 2 5, Ce @ERELRDA. —F “Ce DEAHEL,
DEE LIy = TR — 2 ) ¥ A« — KB 3 BRI

Mean J 97.8 . 2
BL, 7431 =9aARE (230 mg/cm?) T\,
Table 3 Recovery of radioactive cerium and carrier added to seaweed ash.
Ce (I) Ce-144
No. Recovery (%) ‘ Recovery (%)
Recovered | Recovery
Added (mg) (mg) | Added (cpm) (cpm)

1 10. 69 9.97 93.3 122.942.0 119.0£2.0 96. 8

2 " 9.75 91.2 " 114.3%2.0 93.0

3 " 9. 65 90. 2 " 118.3+2.0 96.2

4 " 9. 68 90. 6 ’" 118.8+2.0 96.2

5 " 10. 49 98.1 | H" 119.1+2.0 96.9

Mean 92.5 | 95.9
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1Ce M bELS "Pr ORAERNWEL, ZOffin 1000
b Ce DEULRERDI. %ﬁ
T D% Table 3 133, Ce DIEZEMINERED 500k
TEL 92.5% 4 Ce DIGHEDORILRIL 95.9% T © 300k
Hot. g
. 5
% 7% = 100+
£ 80
WEEDHOIAEF D=2 v 7D Hik L L S 60f
T, "Ce DiMRELHH Lic. 40f
Ce OEENHEE LT, HEREBALLXSIZ= sl
Y RBILIREY, A 4 v &I A1 o+ ViR X
1 1.1

LM, B IOBEMEELS B, 14 KRk
IOt MIBK? i 2-F 24—t Y 7mrr7xt
Pt 7R VAl o R i1 1102 ¢ QN o s 1118253
B Fie, 2 vREMBILREL Ce & Zr oM E
WO, Ce DERELLTIFEL LY. F2TK
#ETit, Ce ¥—B7 vbfd LTI Eionh,
RUEEE T v EOHEA A VOEREFIBLT, Ibic
e AEMEiE LTHOBEL, &0 Ce ML L
TERTWBL-2-=FA~F L)Y V-n-~T X
YISO RN REED To L.

CZOHEEECT, LRIFFEOZ T, Ce &3k
$Zr 35 X0 Ru, ®Ru BRI h o WEERB S
DT, BT YZr 221, vz HCIO, &3k
Az X b, WRu XU Ru * RuO,
ELTKEERT Ce DR LIRS, HEAIDNE
DRIz Ce Bk XU "Ce & Inx T, SHR{EITL
oo T MCe Do FER 1T70 » 1k, Table 312/R
FX 31z Ce DILFEMIFRIL 92.5%, Tl “Ce O
BB OEIREL 95.9% Th b, FTELNREN
BFehic.

i, WEED~ORIEHFFL, "Ce Lt
WCe DFBERNUREL DRDHY, ERFORE, B
DHERBOKE I LEFCARISE, Hitt: Ce
D5 #Ce DIHEYAIFCRIB & Ic B DT, A TIX
WiCe DHDERETinote. WCe & ¥Ce &%y
WIET B Gtk L LTk, (k20 Lic Ce 2SR
WY s &, e (LT YUK Pr &4 UaHT
Fzint s, MCe XU WCe SR (FhEho
BHOIIK=FA*F ~i3 0.142MeV & 0.134 MeV
THDH.) TN =2y 2RPUTCHLIE LT, *Pr i
LD B (k=¥ — 2.98MeV) DLHIE
L, ZOMEfAE 4Ce wiRbdi.

Ehiz WCe D BROIENTE WP HhHD B D
SRRV RDBIBIT, MCe & MPr OFEHERGI
HHEWO—ERLARILTI Y, JEFREE Lied &,

1 1 1 1
0 50 100 150 200 250
Thickness of aluminum absorber (mg/cm?)

Fig. 3 Absorption curve of S-rays of 4Ce-Pr,

APMEZEREOTAL I =y AR R Y, %
RO TEINZ B A5 HREE Ay 7759V LAy
v EEGCTRD . #R%Y Fig. 2 2R
ZORHE HCe A HD B £ 230 mg/em? TiisE
SRR, ¥ MPr B0 8§ 38% AEA
TAHRZENH LML T

¥, WPr o€ v 250 v FAY vEADFE
MR RDBdIZ, MPr D S HO=FAF 1T
U 20Y (2,27 MeV) oESERALT, AUEFROHK
MRERDB L, TORERIL 57.3% Thot. 2D
HRE, 230 mg/cm? ORIURY AV I-E& 0 “Pr
D P HOTIR 38.8% » b, AMERMLED Pr o
HEHSRE RSB E, 21.8% DR CHENTIETD
B ENUI LML ote. SO X S LTI
R 21.8%, Ce DEIULEE 90% &L, —Hicksi
T, § lepm DRy 2 759 v FR{EDEAy 2 7
SUVFAYVIMCED WETHRBOFEER 2epm
RRRIMIRIE & R5E LTEHET 5 &, 5pCi/g [Ro “Ce
RERENLHZ EXWE LM EnoTe, Elokibicds
54T AL 6 ~ TIEHTH - 1o,

G i
WCe X HMEEMITGRDE=2) VI iERIL
B L EENIRER AT Lie, SiLicv 2y
BREB—1 U 7 A o —KEIHIZIL MCe 2 » T MCe
BEETAEFHEREDT, Ce 2HFELODL,
FI3MERNMIL L, “Ce Dt WPr A& U EH, RIN
WRaJANT, WPr o B-OXREAEL, ZOffird
WiCe RBINTHIIERTEL LI,
oSk ral, RAKHS MCe 6 ~TH
B OEREIE T 2 BT 5 2 L XA TH



CEigh i FERAFAZ v+ 757 4 —~ BREFITAO#MEFT (G5 1) 5

b, 47 &b 5pCi Llho WCe HEIETH &M
TELT LMo '
X ik
1) {IAREEE, BUFHHE  @AH, 90, 4, (1972)
2) MAHE, miEEn REFF PAGRE:
fik{bas, 20, 107, (1974)
3) R Eo:o@dfes, 17, 1, (1971)
4) G. A. Welford, W. R. Colline Jr., R. S.

Mores, D. C. Sutton: Talanta, 5, 168, (1968)
5) H. G. Petrow : Anal. Chem,, 26, 1514,

(1954)
6) T.T. Sugihira, H. 1. Jams, E. J. Troianello,
V. T. Bowen: Anal. Chem., 31, 44, (1959)
7) L. E. Glandenin, K. F. Flynn, R. F. Bu-
chanan, E. T. Steinberg: Anal. Chem., 27,
59, (1954)

8) G. W. Swith, F. L. Moore: Anal. Chem.,
29, 448, (1957)

9) J.J. MaCown, R. P. Larsen: Anal. Chem.,
32, 597, (1956)

10) B. L. Hampson: Analyst, 89, 651 (1964)

SEHARI7w< 757 4 ~AERBAEHEOKRER & 1 8)
RERSHEER X 2FIEFREHADOER B DR
-2 B - PTAN

Studies on Thermal Natures of Stationary Phases for Gas Liquid

Chromatography.

I. Thermal Weight Decrease of Stationary Phases.

Kenzoh KANOHTA and Hisato ABE

This paper deals with an approach to elucidate the thermogravimetric natures of twenty-two
kinds of gas liquid chromatographic stationary phases including hydrocarbons, polyesters and

silicone gum rubbers.

It is concluded from the experiments that the liquids may be divided into two categories, i.e.,
the one is such that weight decrease ratio is comparatively larger than the other, so the maximum
temperature available is inevitable to be restricted to within narrow temperature range regardless
of the detectors of high or low sensitivity. By contrary, the available maximum temperatures of
the other may be ranged rather widely depending on the sorts of detectors.

Such stationary phase as Diethyleneglycol succinate is found to decrease weight every time when

experiment is proceeded repeatedly.

It will be caused by thermal degradation of the liquid.

(Received May 31, 1974)
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3% (TGA) # VT AUAEEOK & W IR+
DOWTERLAEFER, Bx0omRArBioTco it
m15.
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2—1 AEREFE BETIAMRENASTE 8002
RO X5 e EAAlabeic

KEF: A vy s VEIREIRFR

REEE 1 pg.

MR 1 ke 7 afile —z~, {HIMRTHLS

SFF-TTFFe vy A (13%) FEALE.

MEEEIENE : BRPOARIX S = 75 AR

X% PID X Th%.

HA7 v — R : RRRGEOM LD DI Y

Wi, SEEIATEEY AERLTWIR.

2—2 REREE

A TRBE O Lxiza B 50~100 mg
ELRIE 1I0mg 7ARyr—nkLic. REOFEES
Bz, WRkoBERroE E, AERBCRALEYE
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MR LR L. FROBEKIIESh T
MR TGA 57 — 2wk 2l ufih 52 B0 Cingk
EEOEL L HHFEYTARLERER IO 512/t »
fz.

Rynasiewicz 5% % 5\ L Duval® L& LTW5
IO MBGEEORD &N A oM RIAREEA
ETT3z&2bnb.

FRLMERA RS ZAKALE L ER1 S S izb R
ORI ThH B LEH LTHROWIIIEE-T
WAL OREYRELLE ZOETORRTELYN
2Rt

ARz X 2 TR LRIENEZRYTH 50
A FRNTH D005, H5hHeb. CDXHisz
EXE LD LMY, RIGOEREE <R
AHEHNICHRTELL, o T 1°C/min 2HA
7. k=BTt 5°C/min & Lizdh o
LH5.

23 R

TREE DTV RIERER, BV =AF 4%, vV
a2 VHOHHET A 2 v b 75 7 IR0 &4,
bk, it RERETRS22MMET oW TR L
7.

Pk Apiezone grease L [300°C), Tricresyl
phosphate (TCP) [125°C], Carbowax 20 M [250°C].

AV = A5 A% Neopentylglycol Succinate Poly-
ester (NPGS) [230°C], HIEFF-8BP [250°C], LAC-

fh0E 10pg, o

(B)

Weight decrement (%)

5X107 -

(A) 1°C/min
(B) 5°C/min

1X%1072 —1

200
Temperature (°C)

150

Fig. 1 Relationship between temperature program
rate and weight decrement of Carbowax

20 M
10p 5 (A)
S
‘=. O
% (B}
_ga 51 at 210°
;‘E;.ﬂ (A) Carbowax 20M
= (B) TCP
7 at 278°
00 5 10
Time (min)

Fig. 2 Weight decrement ratio of stationary
phases at some fixed temperature

2R-446 [200°C], Tetramethylcyclobutanediol Suc-
cinate (TMCBDS) [230°C], Reoplex 400 [200°C],
polyester (DEGS)
[225°C], Diethyleneglycol adipate polyester (DEGA)
[250°C]), Ethyleneglycol succinate polyester (EGS)
[250°C].

v ) 2 v Silicone SE-30 [300°C], Silicone SE-
52 [300°C], Silicone XE-60 [250°C), Silicone DC-

Diethyleneglycol succinate
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Table 1. FERBFHOERRRI LG LEE
FHx DEEPYVECH TS & A2 OMERVECXT5
%R A 4 i E (0 % B & & E (C)

01%) | 1%) | 5(%) 0.1%) | 1% | 5()
Apiezone grease L 259 272 294 Silicone SE-30 26 104 306
TCP 193 208 224 | Silicone SE-52 107 137 220
Carbowax 20 M 164 172 183 | Silicone XE-60 84 137 210
NPGS 180 210 242 | Silicone DC-11 181 270 311
HI-EFF-8BP 170 241 304 | Silicone DC-550 220 243 277
LAC-2R-446 64 140 196 | Silicone DC-703 144 170 188
TMCBDS 156 191 250 | Silicone DCQF-1 209 240 280
Reoplex 400 187 206 218 | OV-1 290 302 315
DEGA* 80 103 288 | OV-17 221 277 346
DEGS* 72 140 220 | Sifiome oo | 214 240 270
EGS* 217 276 331 | SP-2401 237 259 285

* prEG#EE 5°C/min {2 1°C/min

11 [300°C], Silicone DC-550 [250°C), Silicone DC-
703 [250°C), Silicone DC QF-1 [250°C], OV-1
[350°C), OV-17 [350°C], SP-2401 [275°C], Silicone
Versilube F-50 [300°C]).
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3—1 FHEBEICLZIERRIBREEICOWT
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FCIBELTELS T &k, 2 b ERED BHIR
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R R H S
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THRZENTEZIRBbhS.

In—7AETHHDE LTI, Carbowax 20
M (1), TCP(4), Apiezone grease L (3), Reoplex 400
(5), NPGS (9), OV-1 (2), Silicone Verilube F-50
(8), Silicone DC-55 O (10), Silicone DC QF-1 (11),
Silicone DC-703 (6), SP-2401 (7) % &aibb, 7

—
—

Weight decrement (%)

sx107 L

1X1g™

Temperature

Fig. 3 Relationship between temperature pro-

gram and weight decrement of liquids
after they lose one percent of weight.
The numbers in the figure denote the
name of stationary phases. The
reader refers the name corresponding
to the number in the text.

A —7(B) it DEGS (6), EGS (1), LAC-2R-446
(3), HI-EFF-8BP (5), Silicone XE-60 (4), OV-17
2 EBBTS.
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Fig. 4 Results of repetitive thermogravimetric
experiments of 2 lots of diethyleneglycol
succinate.
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GLC Determination of Di(2-ethlhexyl) Phthalate Eluted from
PVC Blood Bag into Stored Plasma Solution. (II)

Takuma Ogpa, Hiroshi ITO and Shogo MIZUMACHI

A Plasticizer, di(2-ethylhexyl) phthalate [DEHP) eluted from polyvinyl chloride for blood bag
into a plasma solution was determined by gas chromatography.. Amount of DEHP eluted from the
bag into a plasma solution stored at 5°C was found to 0.77 mg for 1 week, 1.68 mg for 2 weeks

and 2.70 mg for 3 weeks.

Considering a factor of recovery and the difference between blood and plasma solution, their
values were corrected to 0.6, 1.2 and 2.0 mg respectively.
There was no significant difference between Jaeger’s value and ours, as regards this subject.

(Received May 31, 1974)
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R.J. Jaeger X ¢ R.J. Rubin?® ¥ 4°C ¢ 7,
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o, KSEMBFzEEh TR EE2RELT
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Biga bimiErmcHiT% DEHP 227 e ek a e
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1. #*§F

MAyA2re<t 757 GCG-550F

A5 A :HR 3mm, EX 1.5m

715 AFEHIK] 1 5% SE-30, zeevyATs W
AW (60~80 # v a)

% 5 AREE 1 230°C

F v U YA : E5% 0.8kg/em?

Bl | KR SRS, K 30 m!/min.
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LSy = PBIRBmGE v PR (AR 1
a

2. b= 2ilEMnKEy Y-t (A B,
CHil# 116, 3%
3. [
. A FU-PFE»LREIRCLD
2. BERRAMEE c AERBEES 5 X~ R R OEMRE
¥ (ERLHAZERK 100ml w7 =vEE0.1% 4
) RERLELO
4. HEpREESMH
BEERE LTRITRILRMoy A s = 75 24
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Fig. 1 Calibration curve of DEHP for G.C.
A: for high content, B: for low content

¥ & [F#kic DEHP % X 0° DnOP e i+ h %
 300ppm B k5 n-~FyvREML, Th

LB 0.2:1,0.5:1, 1:10HATCRAL, ¥
IEEEBFRE LT A v b /57 4 —%fTito
7=,

Htthvz DEHP/DnOP offittx & b, #ific Dn
OP 0.3mg $o DEHP oOff (mg) % & b RERY
ffofc. & Biz DEHP (§%ff 100 ppm) & DnOP (&
% 300 ppm) O n-~FHVIEWAY 0.5:3, 0.2:3,
0.1:30%& L Lich o oW AT LTHRER
YER L. chboliiud Fig. 1 wrnTXi
HiRtES D bhic.

S0 GhIE X DEHP o, wiligoE
FRER AT IREE 300ppm @ DnOP @ n-~¢4 w5
% 1m! (DnOP 0.3mg &%) ML THEM»L, £0
HAZa= b 75 ah s DEHP/DnOP oFE#%E R
», kEKEREAVTANF O DEHP 0 (mg)
wRDT.

6. HlHE

1) #{ke=ABlg>— tica¥hs DEHP oM
¥R X B

R — b 2g # 0.5cm Ty, =M
Faaiz AR, Mm% 10ml *ing, 37°C ofERASH
12 24 IR - Db, Bl X it 2EEL, v~
MK Smi TiELWMIgEEARS. MK 7R rEL
Lo X2y =N (2:1v/v) 15ml #ink, 305
PR Uiz 0 B IEH 3000 AR ORJE T 10 SHLE.L4
EER TS . K, ABTH, 7 e ekl Af0o=
eyt s, KERXFRAE<y + CHOARE
L, Al Y 7rakia e 227 —AET 15
ml TPy, CoBRWEIEOKFEAL, 304

MEHR LD BIORMEOHM LT/ m r AL A
BE2E0rseeslaBRAgT5. ZOKRMRBY
Zwask s o 287 —ARETHI UREERIREY
LD, Zrert ABRoTS. &22vekl
LAPAHTIEE L, THICEKRET Y v aking T
WAL, KBLET7earladRERRL, Y
CPRELER 1ml 2T, FAZr= b/ T 74
—ORBIBEIR L Uiz,

2) MmyEIFE o DEHP OFEH

220 MPERFHFTEFAMMR 100ml 2 Ah,
5+1°C ¢, 1, 2, 3 BHAGTHIRIFELI:0L, SOkD
Xb 10m! %6 EERL, miEdo DEHP % EigL
Az LCilB LEExTles .

& *

1. k=Ll — tEho 37°C THEHEHN
% DEHP 0 &

EpE 3 (A, B, C) Oty P OLEORINE
oM otey — PHEE2oWT, Hilid L. DEHP 0¥
Hic U RERIRIEIC - T BIRE 770 o o KRk
Table 1 =533

Table 1. Amount of DEHP Eluted from
PVC Sheet to Plasma at 37°C
DEHP (mg) in
Sample Plasma 1g of PVC
sheet
A Human plasma 0.52
B Human plasma 0.42
B guman plzflsma 0.61
olution of dryed
B human plasma 0.47
C Human plasma 0.55
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2. mERHFHLYVEHEAL DEOP OB
Atofixy P EERL, TOROFRFSPRE
B AfEET 100ml 2 A, 5+1°C CTRFEXL, ch¥
1, 2, 3;EMHER L DEHP 5% 8 U-kE Rz,
Table 2 WRTEE D TH- T,

Table 2 Amount of DEHP Eluted from PVC
Blood Bag into Plasma Solution
Stored at 5°C.

Period of Storage DEHP (mg) in 100 m/
(week) Plasma solution
1 0.77%0.07
1.68+0.13
3 2.70+0.06

3. m#f(c& % DEHP OEERFRBRER

DEHP 1mg wmit 10m! iz, R& SHERL
t=0%, AR 6. oMt AKX b, ZofMBks IV
FEEOEIERYRE L. 20 3 EOFEEINERR
74.5%TH o 1.

4. LREER

R L7 vk b« 227 ~ARER X
O n-~F+vhD DEHP B A 2we= /57 4 —
CXoTERLED, FollBodbhichot.
FIo{E R U7 ieiR A AR 2 AR TR L e
DEHP cii¥3+5¢—7i3/ed, L THRaL
5% DEHP B&FhTinhZ LR FERE L.

% £2d

B s\ Wit v FRORFRICER SR T
% DEHP o XEERT 0.2~0.3ppm, FEHT
0.8ppm &S IXMELTWEMN, SEIRMEDONR
DRI BB LORENE S e AL 4 % (F A
L, ZomiggizstT 5 DEHP ofiaflE L E
DFERE 2 0.

1. b =r8igs— B 2g 2O 0iE 10m! e
1z 37°C TR EH &8 s DEHP i3 Table
1 BRLEX 51 0.4~0.6mg/g Thote. Zhik
B CiTie o e ATOM 35 X 08 ALBER % 37°C
TAH SHEMBE L L ¥EMEhi: DEHP ofF
4.5~5.7 pg/g L BRBEBIL DB & ¥
7.

ATLBHoEROEMEIIE/E = AR Th b,
AT, —Bkifimeich, 3~4B6E1
HEMEOE b - TEAERE LD TH 5 i
&, LicdioTEOEMM GET2 DEHP ki’
RPN ENEE LW, ZOSEYER L TEEKO

PHEYYY a3 VST UCHEE P R ToHE0dH
BWAEEMOMBETIRS EkFELD Lk, H
Eo ATHEERAwEoBH oM+ DEHP ok
PHEBHTLLERDSS.

#7: Table 1 O3 BiooWTAMAE &R AL
#igi > o DEHP OBEHBEOEYFANICIZEALR
UTCho1oDT, RO 2ORBIELIEAMIERER T
BLECLEDTHS.

2. Jaeger 52 3 Fenwal o mMHAFESHIT
4°C TER 2 huic ALt 0. 25 mg/100 mi/day @
HA&THEHBERS T, %X DEHP (Zfiffishic 90
%EENRBEERELTVS.

bhbhitik ety P FORFRICEH IR
% DEHP ot EEST 0.2~0.3ppm (1> b
DRFEREPIIL6.5~11.0 pg) THHZ LEFERLR
A%, SENIERAMME 100 m! oty FORiC
Ah 5°C (Bd:fpEdEORIFRE) CET% DERP
DERFH . ORI Table 2 0 X 51 158
¢ 0.8mg, 25ARC1.7mg, 3FMET 2.7mg TH
otz THRBOMXEIR 75% &L, FRfiEke m4E
tizgEh% DEHP oflg% 1 : 9& L, FicmiE
100 m! DI 200 ml % % T2 5 &M
#% 100 m/ hiz&xh s DEHP iz xhFh 0.6,1.2,
2.0mg ¢kbh, “h¥* Fig. 2 wRLE.

Zh bofir: Jaeger LOED 1/2UTTCH 5. o
EEBD7 AR = AT ARED 1 ATH5HikT
SRy v & — OG- b M EEERAFLSCR M

7
= o /
E /
§ / Jaeger's
S /
EY /

o /
8 /
= /
2 9 /
§ /
o /
E /
% 2 // o
= /
/A /
is-1
/
i
K /
/
0 1 5 3

weeks of storage

DEHP Content of Blood Stored for
Varying Periods in PVC Blood Bag

Fig. 2
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L 21 B 5°C ¢fRfF Lico b DEHP ot e B Ui
#M 3.5~5.3mg/100m! MFE &\~ 5 fH%E 2 T 5.

Zhb3#0 5~2mg OUIFEOEN LD
LEZLRS.

W 513» “C-DEHP 2{HH L, FEnEEi
IRAEA O & b1 1 E i 51070 ~80% 4%
IR, Mictkitxh, DEHP o4PRERETE bic
FI2 OTH - THEIWRIA e, REe 2R
XhBELTWS. T4 P.W. Albro 5% {5 v +
DORAPGHIE KBy R0 7 2 0T/ 2-=5
NNF L) THBHZ EETERL, Ffo Y A—¥
X o TR INKR AR IR D & LR BEY LT
5.

kﬁ&”uImHPﬂmm&vv¥@E%mV&l
L, 148 F CoOMBEMRELTI - iR
Bhishotez EXMELTWS.

MR R ORI RTAES? T X » T 0.04
mg/ml LI EORETIIRDLRBZLDOD, = DEIE
TOROMERTEHRDRIED bhith -,

D EoBRASFOMERATEHRL S LT, HEH

T E = P IREENR AL ERTS 7 2 L=
A5 ik DEHP 72Nz o THER DTV 5 DO M
BRTh 5.

AL RS EE R R O—i & LT
S TeDTHBH, UROFEFRFTOFARKOMTY
T BHT 5.

X ik

1) KIBIEEE, VI, KNPy o fERERDTH
4, 91, 1 (1973)

2) R.J. Jaeger, R.]J. Rubin: The New England
Journal of Medicine, 30, 1114 (1972)

3 WRA, @i, SN BRI 4
SELCTHRDT (1974)

4) P.W. Albro, R. Thomas, L. Fishbein:
Journal of Chromatography, 76, 321 (1973)
5) P.W. Albro, R.O. Thomas: Biochimica et

Biophysica Acta, 360, 380 (1973)
6) i, REDZ, NG, W, F
W, K#asf: &gk, 92, 17 (1974)
7)  AEE, WGEES, ANEIEET  NT48 GREE
BEABIRTSE & LA .

GRS RO B ML BET 2H5E (B 2 #)
2575 F KR DH0MHEE, BBEROMBET XIS

Fr4drErsu
FHE &

w 2 DRI DWT
i T e fEME - KRG

Studies on the Standardization of Absorbable Surgical Suture. II

Classification between Plain and Chromic Suture Using

Collagenase Degradation and Tharmocontraction Rate

Hiroshi ITo, Hiroshi KikucHI, Kusuo Tsuji and Takuma Opa

The classification of testing suture whether plain or chromic was carried out using collagenase
degradation and/or thermocontraction rate methods.

The results were as follow:

(1) The degradation of surgical sutures by collagenase in tris-buffer solution were shown in
Table 2. When the surgical sutures were treated in 1 mg/10 m! of collagenase solution, for 60 min.
at 40°, the degradation degree was about 90~390 for plain type and about 45~100 for chromic

sutures.

(2) Table 3 showed the results of thermocontraction measurements.

The sutures were firstly

dipped in water for 1 hr, and then in warm water for 3 min at 65° and the rate was measured.
The rate was about 30~45 for plain type suture and about 0~20 for the chromic.

(Received May 31, 1974)
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DEEDOEED Sl LieonT, BRI Liswiimd 5
b, BmTicX58E LTAF (I v, V), B
(=AY 27miv2), CH (1554 7H Zu3
v 7)), DIf(=FA T 27r3y2)D45Endhy,
ThZhoEENToRIERY &, EIoATN
18, 7r v 2T LB, C, DEWIZ, 2,
3, 48ElEVIhR TS,

L, ThoeRTARBRABEIRESATE
53, FHLRAW? kT, RISV VIER (E7
REAFFERH, ATHR) BT BRomg
TDWTHER BTl o e s, FHTRINZIE bR B0
7w Iy 7 LI AR ONIHEENL, RO
B MR ERR e iy, ORISR E T
»b, Ao—MzRCHTLAT LR LHZRT
HoNH otz

BHELIIS VL VEIR Iy I REITE—0DS
BELT, BROERFTTHD 25— vORELH
T X357 37 BEG TR X BT\ THREHE
FleoteDT, TG T5.
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2#

bt Ui, AR 3t, sEM3 %o
BT, MI X B, Fvd vRIP sy s
MIDKRFoZLdE 270 1 v 27 CHT, T, KX

Table 1.

X BEERRAT STk, P, o 3 B
Breaiil, shofETsi0 & LT 35 (B
0.67~0.76 mm), 0% (0.41~0.50 mm), 5-0%
(0.14~0.18 mm) 2ZThZTh 3IAXBELTHERL,
I LB OWTIE, 2% (0.58~0.67 mm),
2-0% (0.32~0.4mm), 3-0% (0.24~0.32mm),
4-0%5 (0.18~0.24 mm) %N Lic.

RE

ALSH : 7 BAEAARFERTT
25y~ REFBEEE, Mg, Fer7—¥
500 units/g. &k, 1000 Mandl/mg.

0.05M P YREEHK : PV As b FrFY e 25
NeT 3728V 12.2g Wik~ vA v 9.8g &
Mz Lik ke 500ml L, FOERK 250ml &
h, KT 1000ml L35, DT 0.2M Kig{Ls b
ywa 200m! ¥#in%, pH % 6.85 I+ 5.

= Ve FYVvHE:=ve YY) v SgkirFikaey
A7 100ml s,

KRR XURR

(1) AIBXRICEDHEME

ALHKE & Mo RN, St s
B oL ZE b r 5 —2 0I5 EC, Il T, i
7w 3y ZRDWTRERRTI - 7en, S HIRHET
B7v4 vEDEFERDELDICERETR k.

Disintegration of surgical suture in pepsin solution

Manufacturer Size 7 11 13 24 30

36 48 51 56 72 96 144 hr

A 3
5-0
B O
0 P
50 O % O
c O
O
50 O
D 3 O
0 O
50 O D
E 3
0 O
5-0 @)

o ®
O

O

%%

MM K

O : Disintegration time of plain suture
3% : Disintegration time of chroimic suture
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FRAFELEXS0cmizgIh & v, ATFH 30ml
1A ong, 37° OEEGEH TR A SR L, A
BELT, BERI DI —RBOR S bt -1k
SEEREE UCREMMEIEL, £ 0K R% table 1
IZ7R$. table 1 i3, ALERPRCETEEF1 XD
TvA vl rw iy 2 ORENKMTC, Fvg vORT
4313 36 NERILAPICIELE LTV 528, —ifi% 50 B§RT
PEFILCwS, —fi7r v Z7IROWTHE, 20K
A 48 BERILL LT LT %A%, RFBIX, &
T3OMMILINTHIBLTLE S T EMR» bhis.

CD LS REKRNTOBRIRETEL THIDD I = S
v PMT AR LD TH-Th, ALTTRIE
TEXRAFHC X > TE ORI —E Tkt h o T

(2) BEARICED7I/BEOAE

AT HR AW TRR OB oW TR,
WA —E T, BHRoERSTHH2
— VR EIRIC ST 2 5 o — YR T, &
DR L s TELIT I /By =ve FY VTR
Xy, BRELIELERESHME & L THEL
7.

REEC I DM GERET DR, ¥ TEHMN
A RS, 25— 1.2mg ¥ 30ml ©
b YA, LD b, X b i BRI,
0.5, 1, 2, 3,4, 5mg/10m! \275% X 51T b ¥ AR
T M UG Z604r & LT, X~ NERE
I LehioTRPEL, Th% Fig. 1 Rl

0.8r7
0.6t

0.4

Absorbance at 570 mu

0.2}

0 1 2 3 "4 mg/10ml
Concentration of collagenase
Fig. 1 Influence of concentration of collagenase

and decomposition on plain suture 1.

ZORIE Y, FERRE 1mg/10ml ¥ TR
CIITTHERC D 50 C, EHMFEREY 1mg/10
ml & Uiz, DWW TEHRIGRRNE, BERIEIEY 1 mg/
10ml & L, RIGEH% 30 54 & 120 L TR
{EL, Fig. 2 RLHEEREREL. ZoR» 68

925 (1974)
0.8¢
£
o 0.6}
5
=
3 0.4}
5
-=
5.
2
< 0.2}
0 30 60 120
Reaction period (min)
Fig. 2 Influence of reaction period and decom-

position on plain suture 1.

Bl X 5, FINFE 120 4% CA R L EEEIE
d5H0T, RICRE%Z 602 & Lic.

o¥i, REXEX 0.5cm UM Lic b OX ER
Z50mg &b, 30ml =TI A2iANh, 2T
¥y —~¥ lmg IV MY ARG N2 10
m! &3, Thi 40°, 60 SRR L an6EER
#®%, 2O 1ml ZIEREBRTCEY, €)oo 1
ml, =ve FYvig lml %, SRR 1545
MREI DL, EbickEsLicob, RiemrTte
B% 10ml b L, ZOBEREYXERIEAET570mu o
WS % U L.
SE¥RRBOREACTAARMETER B2 T
W, FOWRKEOELIEME Lie, TEMIL, A#:
D7v4 v 1SoNEERRESL LT, HFE100 &
L, BREHEFOREHEE L, TORE table 2 12
3.

FUAVEIV I8 Iy 2i2o0nT, FREDHE
EXIBRHLTCRBE, 77 v 7 ORI 38~127,
T U4 VL 45~386 T—H¥IT 7 v 3 v 7 DIFHENG
MEERRLTWAY, MHEXMINCKGT5 - &2l
WTHote. TRROMMCISHMEOERIZI
§ oy 7 TRENHL B Lo THRDHE
FLTWAHRIRD SN, Fvsd TR, FOREE
A s o AT o T

(3) HhmMBANGRRESE
DEFRHOMT I BT OVTHRE ¥ T »
1. TOTERR TR D b, BRRED ofT, It
» LERBIC AV 5T 5 AR IR LR
Ul ey, Fig. 3 RRETHBEYHAVWE. ¥
THBEYHYLREIT @Y LY, KP4 HER
Z DGR D —
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Table 2. Rate of decomposition of surgical sutures by collagenase

Plain suture

Chromic suture

Manufacturer Size 3 0 5-0 3 0 5-0
A 168 148 45 78 60 40
B 172 151 389 97 96 127
C 200 177 363 46 54 - —
D 99 124 109 38 42 82
E 78 88 65 45 61 62

The rate of decomposition of plain type 1 suture is taken as 100

JUN—

e~
D__)

E

s
I
Fig. 3 Thermocontraction apparatus. Surgical

suture fix one end and attach a weight to
the other end of the suture.

A : stirring rod, B : load
C : heater, ¢ D : thermometer
E : test peace F :fix

PP EEL, il L CH ¥ kY, Wil
2, 38, 08wr-onwTiz 108, 5-0 BizowTid
Stg wAW. WORE EHI 3~5°/min OEIET,
IGEERREE 2 HIE LA HRREA—E Tl i
iz, Fig. 4 wrRTX5A—fFc, £4 v BREE
EREEN—BIC T o R OERROZ RO ] K & K
¥, FOiEME Fig. 5 kXU Fig. 6 Rl
Fig. 5 07 v4 YT, RF An 405, ED5-0
BREWIEEEYTRT L O0Rd - 7ohd, 2B
53~62° QM TH -t —H7r v 7 MLORK
oW TlE, Fig. 6 23T X35, Kok 62~73°

10

201

301

Scale reading

401

60

A 1 i 1 !

30 40 50 60 70°
Temperature

Fig. 4 Scalereading-temperature curve.
The intersection of the extension of scale
reading and temperature was thermocon-
trated temperature.

ThhH, thboENLX 4 v BE—TLEEMRT
X BUURIRE 62° KERAL LTRSS v E
rn iy 7WRORFINTETHS & Ldvbhote.

(4) %pmgaRigRz
WARMAGREREE ¢, BN EMR S 2, A
DIABRCEREYETSDT, thbDRARHE
BEefige L, RHERERT 3 CoREREROW
TEHZTR -1

By @Y EXg b, 10cm OE LYo,
ST 1REKRCRE L0, I 65° oflss
C3SMEME LD, e L, PRy
L, FofEMEREARNR L VL.
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80° Table 3. Thermocontracting rate of surgical
suture
Thermocontracting rate (%)
701 Plain suture Chromic suture
o]
2 o Manufacturer Size
g A 3 35.0 11.0
E 60 *x ° A °
& A ) 0 30.0 3.0
X 5-0 8.0 1.0
e © B 3 46.0 43.0
1 1 1 1 1 1 | S
5-0 4-0 2-0 0 1 9 3 0 40.0 41.0
) Size 5-0 33.0 38.0
Fig. 5 Thermocontracted temperature in warm c 3 45.0 2.0
water on various plain sutures 0 38.0 2.0
O:4, X:D, ®:E, A:F 5-0 45.0 _
A D 3 35.0 0
80" A 0 40.0 0
5-0 41.0 40.0
E 3 28.0 22.0
P O o 0 36.0 9.0
5 L
g 70 o X 5-0 18.0 26.0
g x B
E o] Surgical suture cut off to a length of 100 mm,
B C?)(D o o dipping 1 hr in water, after it digest for 3
6ok o) o) min in warm water
o (l,—1) /1,x100=thermocontracting rate
I, : original length, ! : contracted length
. . BFURNRTL, CORMRSIRC Lo TECRT 3/
L 1 1 L
5¢ 30 20 0 2 3 WA kaEz L > TR DT, Table 2 ¢, Fic

Size
Fig. 6 Thermocontracted temperature in warm

water on various chromic sutuers
O:A, O:B, X:D, ®:E, A:F

C (%) =_’°1‘_’1,x100
0

¢y PUfR lo; H&DfX (mm)
Lt a0 feE (mm)
table 3 1%, YoMV RINT L D IWERATH
B, FUA vTERARFO 8 IR ERGTIL, AT
18~46%DIUGRAR LTS, ¥tz v § v 2T,
0~11% ELIEWIFERTH -7, Aff B.EL DD
—HTI, 22~43% T U4 v EMREDORGERTH

>t

& =

as

Bl o gL v bhs a5~
vCEBRTEY, 23 ¥ Fr—¥¥FWTZnas—~

ZbRA XS —EelMe T vIvEsnivID
ZITEBLNBH, Lo Ll iiicEThagEn s
ho, FREECILAMTCE, MMTAREoMEE
COWTHERTHLELRDS.

F BN FERYFINLT, SRR 5
HIRERIRIE R &, T ORI Th D lrh R R
oW TiFln o fedt, WillEiked, Fvaverze
Iy 2RREPITHENTETH S « BBRERC
L, TPATIEAEE LT LC K 24 BREIRI Lo
B, MURGRIELIE Licht, IURIBIAE NS WE
TAED AT Y 2245 ed. ThPHR L-BRER
e, AKrhe LRENERERE T 3 4R 21
T, {RERINL, GRS T A LA TE .

= ZA
(75!_1_ Gl

BEagasrontofifficts S vavirse iy

7ORMEENE UTIREIT RV, —IBOBEREYs
I,
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(1) ATHWRT3ERopEEcl, —ftics
viy ORI VA ViR BT BT EY
B, —Orw v 2R T VA v ER—REETHE
T5L0LED LR

(2 Bfo=23¥r~ERXBPMBEDEEL, TV
AvErae iy 7RI onWCtRFLERSEBHR
7oid, DRI Y FRED LRk,

(3) WhhmEBEREERZLISFvavErmiy
7 LSBT, 60° TRIERFITAC EMNTEL.

(4) RN R, W InBA I R ek
BLT—EREOCTCERELILLOT, TVv{ YTk
20% L EOIUERMNEL, 77 3 v 7 TIRRPLO%BET
BT, IEEER20%TE, 2, 30EG%E
BRWCTIIRBIL PTEETH 5.

DI ED#SRE, BFEAMEE BrhmEGRED 21k
ZoWTIY, TvfvEre iy s ¥REIT5HED
—FHrRINT e cEl. ¥, ShboKE
SRR TS e, SERERS I & b inZlE
BHEX IO TA L b, B TORIEER
Lo W T LR OLENSH D,

kb bz, RS T AR OWTIEET Y
o o T UHTRILERRILEE AR EE BRI L
7.

X 2N

1) USP, XVIII, p. 703

2) R R Kb 3, KITEE, KUEE:
fEt3eE, 90, 99 (1972)

3) JIS, K 6550 (1965)

Di (2-ethylhexyl) phthalate @ M7z s XiETRE T A5
RIS » BRIEZ « NIk« md (B B - KO

Effect of Di(2-ethylhexyl)phthalate on Hematological Changes in Rabbits

Shinsuke NAKAURA, Shigeyuki NaGAao, Kunio KAWASHIMA
Satoru TANAKA, Tsukasa KUWAMURA and Yoshihito OMORI

Di(2-ethylhexyl) phthalate (DEHP) was suspended in 0.05% Tween 80-saline solution, of which
particle size was 5 to 25¢ in diameter, and was injected intravenously to rabbits at a single dose
of 125 mg and 250 mg/kg or twice weekly for 98 days at dose levels 50 mg and 100 mg/kg. No
appreciable changes were observed in general appearance, body weight gain, several hematological
parameters as well as plasma recalcification time, prothrombin time and blood coagulation time.

In anesthetized rabbit, none of effects on respiration, blood pressure and heart rate were observed
with intravenous administration at dose levels below 100 mg/kg of DEHP suspension, but a gradual
fall in blood pressure was caused with a dose of 250 mg/kg.

(Received May 31, 1974)

75 AFy 7 OWBHE LTUBOBRTWS di(2-
ethylhexyl) phthalate (DEHP) o &b, @L:?,
B, LML, FHEMARD e T EEC
WTHRAINL bRTWA. —3F, Hby=—8m
Wity P fRAF SRR oMM X B> = v 71X
{RAEM w7 U7 DEHP 2355 113 o My i+
BLFUTRET B E2RBETARENE oh T
59, DEHP #HIRPIRE-B O m¥E e HUWIER, MifE
Tk XETHEC OV THRE LD T, OMRYH
i

K B OGO
tefk & LTIV DEHP (JUstfbsR, Lot. AJ 02)

AR AR R (Artek 2R 2{FHL, 0.05%
Tween 80~ A D 5 PIRERK E Lic.

FATIE 30 AT X B BEHWRO NFoXkE 31
2.5~251 ThH-ic.

1. BRAKZKEOMRICE LEFTHE

eI SR EIHAE 2.4~2. Tkg O R
¥, 1ER5IER, REMEERFSERE D
IS E L.

Bk o i, FHidiBucs\vwC DEHP % 500
mg/kg FHELICE B, #4542 B BRIELE LA,
250 mg/kg CTRIECHIER bhich otz Eh b, 1
E 5B I 125 mg/2.5 ml/kg XU 250 mg/
5ml/kg L L, REHLEIERTIE 50 mg/l ml/kg 3



18 moE R B

mo# & 928 (1974)

0100 mg/2ml/kg L@ 2EEE L.
¥, ABEITIL 0.05% Tween 80-4:FRAIEW % AR,
BRI S Ui,

BREFEHIEH-RERYEAREL, FHEXAEL
fo.
MFCFHRTTIRMARE, BmRE, MU,
hemoglobin I}®, hematocrit {fi, iR, MiFHEREA
TP, MmEtAr vy &, s Yy ATEIMRER
fE'®, prothrombin [EHEI'Y s X7¢ thrombelasto-
graphy!® oWt {Tit -z, ThboilliEix, 1E
HHEFRCRIRGEREMEREE L, 4NN IT
1, 2, 7, 4HX0028 AAK, FREEEIH
TREGRI S5 4 R, 7, 14, 28, 56 %
rTvrog HHIEhEhiTie» /.

2. MR, AESIUTCRARICGSLETE

{571 2. 5~3kg OABMEE Y FEHVTY v E v
(15g/kg, i. v.) KETC, BFRIIEEARLE? =
amURBALTY—IAZ—e Tu—~F2NL, M
EREHEBRELZBENG2ZNL, OREULE 24—
Z2~2ALT, ThEZNAFNEEHNSHREHIZRE
& (RM-150) wwXx hEdsz L.

1. BRAKSOMEICE L FTHE
1—1. —RIERBSTICHELT(L

1 E 595 i Ktk 505 28 B, ROUKBLHE
BTk 98 BRGEXE L.

TR & SRR~ T DEHP £53Hic(FE R
AREB Lok, ERRRENT, BRREWHE
Bhh 3 ERIERINAT, BT

1-2. MERSESSTHERCES LETRER

1 E S RBRTix, ARMmRE, BINRE fUMRE,
hemoglobin I, hematocrit {ii, T, MmHEHEER
RE IV Ly 7 AR E SHETHB S WITHR )
BEHRTEFEGERLELO L H 7288, Wih
LHEBRER TN o7,

REHREERTOWORMERK, HMREE L0 M
INEEORFtY, Table 1 1, hemoglobin iI, he-
matocrit i, MHE, MELEARS VML
7 AEDREE Table 2 iwxh LRl

FRMmERE 50, 100 mg/kg FEE L HFHMES S
BRI ET 14 B B BETEMTH o 128, W

Table 1. Hematological findings of rabbits given intravenously
di (2-ethylhexyl) phthalate twice weekly for 98 days

Dose Day Erythrocyte count Leukocyte count Platelet count
(mg/kg) (% 10°/mm?3) (x10%/mm?) (x10*/mm?3)
0 64.2+6.1 69.8+6.0 50.8+1.7

7 55.3+4.4 79.8+4.7 47.5%3.1

14 56.6+1.8 71.4+8.0 52.5+2.3

0 28 58.3+4.1 76.2+8.4 46.4%3.0
56 57.1+4.8 67.6x11.9 48.71+2.2

98 58.7+1.7 79.1+11.6 44.1%1.4

60.9+7.2 72.3%5.0 49.9%1.1

59.4%2.9 68.5*6.8 51.1+3.4

14 51.0£5.3 68.6+3.2 46.4+1.2

50 28 58.1+3.3 84.2+5.9 45.1%1.1
56 56.8+2.4 66.0+7.8 44.5+1.8

08 60.7+0.3 70.0+4.2 48.2+0.7

58.3+0.8 68.7+4.4 50.9%3.0

53.1%3.3 65.7+13.2 44.7%1.3

14 52.5+1.9 66.7+6.7 45.5+1.8

100 28 62.0%£2.7 73.0%6.7 43.1+2.1
56 52.2+1.2 69.2+8.1 43.0+1.9

98 59.9+2.9 78.0+8.8 46.5+1.3

Numerals in the table indicate mean and standard error from 5 rabbits



thiflizd> : Di (2-ethylhexyl) phthalate OmKicds Ji¥-THEBTAH%E 19

Table 2. Hematological findings of rabbits given intravenously
di (2-ethylhexyl) phthalate twice weekly for 98 days

Dose Day Hemoglobin  Hematocrit

Blood specific Serum protein Serum calcium

(mg/kg) (g/d)) (%) gravity (g/d]) (mg/dD
0  11.940.7  37.8+2.0  1.050+0.0007 8 4+0.3 13.7+0.1
7 11.8%£0.6  34.4+1.0  1.049+0.0007  9.1:£0.7 12.9+0.4
14 12.1%£0.5  34.4+0.7 1.049+0.0009  9.2:0.3 11.1+0.3
0 28 11.7+0.5  36.0£1.5 1.051£0.0012  8.4:£0.4 13.9+0.6
56 12.7+0.8  35.342.3  1.049+0.0012  8.520.3 12.740.6
98  12.940.3  37.4+1.3 1.051:£0.0006 8 5%0.3 13.4+0.9
11.840.4  37.3+0.7  1.0480.0007 8 00.2 13.4+0.3
11.240.4  34.6+1.7  1.049£0.0008 8 70.3 13.5+0.6
14 11.6£0.9  34.4+0.2  1.049+0.0015  8.6%0.3 11.8+0.4
50 28 11.3%0.5  36.040.9  1.050£0.0010 8.520.2 13.6£0.5
5  12.640.5  31.0+1.5 1.051#0.001l  8.5%0.5 13.3+0.2
98  12.440.4  38.240.7 1.051£0.0003 8 3%0.3 12.8+0.3
11.840.5  35.3+0.6  1.048+0.0007  8.5+0.3 13.0£0.6
11.940.8  32.8+1.7 1.048+0.0011 8 80.3 14.2+1.1
14 11.1#0.5  33.3%0.6  1.047+0.0014  8.5:0.1 11.7+0.4
100 28 11.840.4  36.4%0.8 1.05.£0.0008  8.5%0.3 13.5+0.6
56 12.620.7  34.4+1.0 1.050+0.0012  84%0.3 12.9+0.5
98  12.5+0.4  36.8+1.0 1.051:0.0004  81:20.2 13.1+2.5

Numerals in the table indicate mean and standard error from 5 rabbits

ThOEEETRL, AENEEYRL T eh
ofc. FRoEMERE. MUMREDHeAE B ET
Slehoto.

Hemoglobin itk EARELELRIBAEA LR
/e tcAt, hematocrit ff, I, mifRIEEILES
X ULEE S vy A EIERRE, DEHP 85HfE D
ETOASyF0RA bR, FEOTLIZZED LA
e o,

1-3. MERERHCEIETER

Prothrombin B[, » 4 oo AEHINGEMRRS
¢ thrombelastogram 2% DEHP #50D v 4F o0
MFREC S IS TRELHE L, Table 3 12 1[El#7
LR O, Table 4 KRG EROBEL YT
hzZhxRLic.

THEN & 4, prothrombin K[, » v AFEINEE
FEEEf 7 500 thrombelastogram s 537 1, k,
r+k il X max WTFhekwid, REDAS
Y FERLIELDONEFARORICOHKT DEHP Of
Bh BRI s B D b h i 2 »
7.

2. B, BEGSLSTCREICSKETHE

DEHP 25, 50, 100 s X ¢F 250 mg/kg i#IRIAIEZ S
T, 100 mg/kg LITFC@MER, mE, OHEECEL
BE BRI o7, 250 mg/kg ik, Fig. 1 iRy
AY, MEIREEENGTELLILDSZRTH
10 mmHg €T UREmMELER L. Z 0REINH 14
SEEEV O BEBI e 20~30 S TIIERE]
D Vit ot LR XURRICIEEALEE
{EB3BD bhind -1,

% £23

DEHP %% 25¢ AT oM FHER L LT 125
mg/kg 7ok 250 mg/kg % 1 [EH B\ % 50 mg/kg
F 7o 100 mg/kg %3 2 @l v F I KEFHE LIS
&, MEWELS XIOERCSWTIRAED B\ IS
HH OBt H 5B R, Tk
HBERIBLR I o k.

Jaeger 5 i1 4°, 21 BREIARVELLE = -8
v ZRAE Ut 100 mi iz #y 5.8 mg @ DEHP
PRHEL, 20oboomipicds JiETHELRELT
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Table 3. Blood coagulation of rabbits after single intravenous
injection of di(2-ethylhexyl)phthalate

Plasma

Thrombelastogram value

Dose . . Prothrombin

(mg/kg) pay rs;:;lec:xfg;:é):on time (sec) r (min) k (min) r+k(min) max(mm)
0 127.8%11.1 9.3%0.5 13.4*1.2 5.2+0.7 18.6%1.7 60.8+3.8

1(hr) 114.9+11.6 9.3+£0.6 12.7*1.6 4.5%0.7 17.2+1.5 63.0£2.7

4(hr) 132.2+15.4 9.8+0.7 12.5*1.4 5.7+1.2 18.2%2.4 64.0£2.0

1 111.1+2.6 8.5+£0.5 13.4%1.8 3.5+0.3 16.9%+2.0 65.2+3.3

0 2 132.6+14.3 8.2+0.3 13.0%*1.4 4.0X+0.4 17.0*1.4 60.3%£2.7
7 123.1+4.9 8.5+0.2 12.5%1.6 4.1*0.4 16.6£2.0 64.8+1.8

14 117.3%9.0 9.0+0.3 14.9%1.3  4.1%0.6 19.0%+1.8 63.3+£2.1

28 130.6+11.4 9.8%£0.3 12.8+*2.5 4.01£0.4 16.8+2.9 58.3+1.7

0 134.6+9.3 9.3%0.3 12.9%2.1 4.5%0.5 17.4%2.2 59.5+1.9

1(hr) 124.2£7.9 9.3+0.5 11.6*2.2 4.1%£0.5 15.7%+2.6  60.0%2.7

4(hr) 126.5+8.6 9.5+0.3 13.0%*1.5 4.2+0.3 17.2+1.4 61.3+2.9

1 124.5+7.3 9.2+0.2 15.4+1.3 3.9+0.2 19.3%1.5 63.3%1.7

125 2 139.3£7.2 9.1+0.1 12.6+0.9 3.8+0.4 16.4+0.7 62.0£2.7
7 117.9+11.3 8.7%0.2 13.8+0.4 3.3%0.1 17.1%0.4 61.5%1.3

14 113.3£5.2 8.5+0.1 12.1+1.0 3.5%0.7 15.6+0.7 62.5%1.6

28 129.5+14.6 9.1+0.4 12.8+1.7 5.5%0.7 18.3%+1.9 58.3+2.1

0 130.2+9.8 9.7+0.7 12.6x1.0 4.4%+0.4 17.0+0.7 59.5%1.2

1(hr) 115.3+9.9 9.6+0.4 11.8+1.0 6.2+0.9 18.0+1.1 57.0+2.6

4(hr) 144.3£19.0 9.9+0.3 12.7+1.2 5.4+0.4 18.1+1.3 61.4+1.5

1 132.7£12.8 9.2+0.3 11.5%0.6 5.1+0.6 16.6+1.0 63.2+2.2

250 2 119.8+%15.7 8.5%£0.2 15.6+1.2 3.8+0.4 19.4*+1.3  60.3%1.7
7 131.8+16.0 8.8+0.4 13.8+0.3 4.1+0.3 17.9%0.1 59.9+0.9

14 139.9%£10.6 9.7+0.5 12.5+0.9 3.3%0.3 15.8+0.8 61.2+3.1

28 124.6+6.9 9.3+0.9 13.4+1.3 4.8+0.3 18.2+1.2 58.5+4.8

Numerals in the table indicate mean and standard error from 5 rabbits

WhHD, 1Eoimiasy 200ml & LUicis4, DEHP
M2 1.6mg E7c3. e FDFHETiY 60kg &
ThiE, 1@EoOffmTH 0.2mg/kg @ DEHP ﬁ;ﬁg
Lahso bwiesd. KRBT BGARKEELT

% 250 mg/kg 2 Ao 1250 fH T 5.

I 10 P‘)tl: DEHP m[ili% 500 mg/kg *iiHlk
PIRR Lok 2, —BtEORERE, EmERES s
HUNT hematocrit flio L% Tks b, Mallette
5193 vz DEHP offifiniy 1.8 g/kg #
P Licd 4y, ETmEREG, 1Uf, iR OiFk%E
MEEL, Jaeger 5 |3 DEHP OfUME~DHEL
FETORSEBTE D, bhbhoHHRE RS
BEIRRELTWS. LnLigdis, Walter 51943
4°, 21~23 ARl Y = — A BomE Ry 7 DMK

100 m! iz 11.5mg @ DEHP 253EH Lich, = o
FOFMIERAETESRIL, NIH O/ NFEREE 70% % 5
bEbb, 82% Thotc kL IxbUte Valeri
L O/ MEIDBED DXL O A FEE T L T
DEHP 04T bhieh ot & 3 &0 biT,
1MmiE-< v 725+ DEHP 0 CilmERD 5\
AR LTI e 8 JiE T s thix
ShrnbobFr bhb.

177, DEHP % ¥ OEHIRINICIESE LI
100 mg/kg LT OHEETIIFR, mERXULE
Foc s B RIZ A Shicd - 7245, 250 mg/kg ikt
ETHRED bhic, BRSY 4 DEHP [y 500
mg/kg ZHHEL, Ao mMETHRERELTED, =
OBREFERERFIZ W TS RIRHZ ML ied - 7hl,
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Table 4. Blood coagulation of rabbits given intravenously
di(2-ethylhexyl) phthalate twice weekly for 98 days

(g(és/fi{ o Day repgg?irg:tion Pé?rtl}ér(z?ég)in . Thror'nbelastogram .value
time (sec) r (min) k (min) r+k(min) max(mm)
0 136.4+12.7 9.0%+0.3 12.6+1.0 5.1+0.1 17.7x1.0 58.8+2.6
7 132.2+7.7 9.0%0.3 12.8+0.6 4.8+0.3 17.6+0.5 62.6t2.6
14 124.4+5.3 9.3%0.2 14.9=%1.1 4.3+0.5 19.2+1.2 59.6+2.4
0 28 116.3+8.5 9.0+0.4 13.5+1.2 4.7+0.5 18.2+1.4 59.8+2.3
56 130.3+10.9 9.1%0.4 12.120.6 4.3£0.2 16.4+0.6 61.8%2.7
98 121.3+2.4 9.7+0.2 13.8+0.6 4.4+0.3 18.2+0.9 59.2+2.1
127.4+5.0 9.0£0.3 12.4+0.9 4.81+0.5 17.2x1.3 60.2+3.0
7 127.6+4.6 9.1+0.2 12.3+1.0 5.0%£0.7 17.3%1.4 57.3x1.7
14 119.3+4.4 8.9+0.2 14.2£0.7 4.11+0.4 18.3+£1.0 59.4%3.0
50 95 128.6+13.9  87+0.2 11.1%1.1 56404 16.8%1.4 57.3%0.8
56 114.6+1.1 9.2%0.1 13.7x1.4 4.53+0.9 18.2£1.7 57.7%+0.3
98 134.6+4.4 9.3%0.5 12.7%0.4 4.7%0.4 17.4%0.4 58.0t1.7
0 129.8+5.5 9.2+0.2 14.4+0.6 4.61+0.4 19.0+0.9 58.0+2.5
7 124.8%+3.6 8.7%0.3 14.3£1.6 4.5%1.6 18.8+2.3 59.0+4.9
14 124.2+6.5 9.11+0.3 15.3+1.0 4.6+0.3 19.940.9 58.0£1.5
100 28 128.5+8.5 8.8+0.3 13.1£0.6 5.6*0.5 18.7+£0.5 57.8+1.2
56 129.6+8.2 9.1+0.2 12.6£1.2 4.9%1.0 17.5+1.9 59.2+1.7
98 131.4+2.3 9.3%0.2 13.3+£1.1 5.0+0.3 18.3%1.1 60.7x1.8

Numerals in the table indicate mean and standard error from 5 rabbits
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¥ra e, DEHP BEELEC (FAT 50 TiRiwT
BH5ELTWAD. BEREOIRERFREOMAZ MR

5 IR REOED & OMRORIK, ¥ Caley 5
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Effects of Intra-aortal Implantation of Plastics Used as Medical
Products on Rabbit’s Hematological Parameters

Shinsuke NAKAURA, Shigeyuki NAGAO, Kunio KAWASHIMA

Satoru TANAKA, Tsukasa KUWAMURA and Yoshihito OMORI

Various hematological parameters were examined following implantation of strips of polyvinyl
chloride, nylon and hydron rod into rabbit’s aortae.

No significant changes were found in circulating blood cell counts, hemoglobin content, hematocrit
value, blood specific gravity, serum viscosity and serum protein content.

Prothrombin time and blood coagulation, examined by clot-timer and thrombelastography, showed
no significant changes during 182 days after implantation of these plastic materials.

(Received May 31, 1974)

ALOUEFOHKEE LTHVCBRTWAE T FAF Y
7 ARMARICERL, ThboMics JiET e
T OWTITAEIRRE LY. SEIXX B, imft
v FEEOMENZ RV bR, di (2-ethylhekxyl) phthalate
(DEHP) 2itizgySEcimmIhTnaiifbe =~
Ny BB, FRACHEVWHLRTW B IS v vEID
o v i 7 b v AOREChigmntE, Fiktk, RO
CEUHAERY = —THDB A Fr VYD RDE, C
RBNA O MEPBIEERE O Y F MG s LiFTHE
BPHRELIcOTHET 5.

X B FH &
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Thhb.

Hlhe=—e Fa—7RBEVELE=—2ELT
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LTAF7Y VERAALTY DA 0.69%, ATTY VEE
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AF 7Y v 0.19% DEETERTHLOXMEAL
fe.
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DEILELT, RRDRPAICEZ UL,
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L.



24 o R B @& /92 %5 (1974)

- -
- -

-

Polyvinyl chloride tube
------- Nylon-6

Body weight(kg)
(%)
L)

= e Hydron rod

2 2 i

0 35 70 105 140 175
Days

Fig. 1. Body weight change of rabbits after intra-aortic implantation of plastics

for 182 days

PO T (Fig. 1), JEAIRMPRE & BbhaiEket XU3E
* ‘ CHIRBEShiohofe.
—RERR SUICHEL(E MRS & £V HRICE LT R
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Fryvery FEbMGH S BIE THRIEDMIMIIEZ  ~7cfhfix Table 1 Rl
EAEED bR, 9BUBIRRI MEZ R L FRMERAL, HMERE S X UMM AT L

Table 1. Hematological findings of rabbits after intra-aortic implantation
of plastics for 182 days

Group Day Erythrocyte count Leukocyte count Platelet count
(x10%/mm3) (% 10*/mm3) (X 10*/mm3)

59.9+3.2 69.8+7.5 47.6x1.9

50.7+4.3 75.5+4.1 50.6+4.2

14 60.4+2.5 77.4+7.7 45.2+2.6

Polyvinyl 28 59.3+2.3 76.5+6.2 44.0+1.7

Chtlgf)]:e 56 57.1+3.8 70.5+5.5 47.0+1.8
91 57.2+3.3 70.7+4.0 45.1+1.7

126 51.6+2.9 64.1+9.7 48.2+2.4

154 62.5+9.1 66.3+2.6 47.1+1.2

182 56.3+4.7 71.4+6.3 47.9£2.0

56.2+2.8 72.7£9.1 46.110.8

55.3+%3.4 86.8+3.1 46.3%1.4

14 53.3*1.9 83.5+8.4 44.4+3.2

28 53.5%2.7 69.0%10.9 45.1%3.1
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Nylon-6 56 56.443.8 71.9+4.7 45.2+2.4
91 - 55.8%2.7 70.8%+8.3 43.6+2.7

126 51.6%2.3 72.7+10.3 52.54:2.3

154 57.4%4.5 75.8£7.0 47.5*1.1

182 54.9%5.4 76.41+2.9 45.1%2.3

54.2+1.4 76.1+5.7 44.3+1.9

52.845.1 78.8+11.2 45.0*1.6

14 54.943.9 75.5+11.4 47.0+1.2

28 55.944.1 71.9£8.0 46.5+1.8

Hydron rod 56 54.9£2.7 69.3+4.9 46.0%2.9
91 53.0%x4.9 71.6£6.1 42.2+0.9

126 51.8£2.2 69.1+10.6 48.7+1.8

154 55.8%1.9 69.5+2.0 49.6+1.2

182 61.3%4.9 77.2x2.1 43.4%1.2

Numerals in the table indicate mean and standard error from 5 rabbits

Table 2. Hematological findings of rabbits after intra-aortic implantation
of plastics for 182 days

Group Day Hemoglobin Hematocrit  Blood specific Serum Serum protein
(g/dh) (%) gravity viscosity (g/dl)
0 13.2+0.6 36.4+2.1 1. 050=%0. 0007 1.40£0.04 9.0%0.3
7 11.6+0.7 32.6x2.4 1.049+0.0012 1.49+0.04 8.5+0.6
14 12.3%0.5 36.7%1.4 1. 0490. 0006 1.44+0.03 9.5+0.6
Polyvinyl 28 13.54+1.7  37.2£0.7  1.049-:0.0014 1.45+0.03 9.3%0.4
chloride 56 12.040.5  34.8+2.1  1.049:£0.0012 1.4440.06  8.8+0.2
91 12.3+0.3 36.5+1.3 1. 051 0. 0004 1.42+40.07 8.9+0.6
126 13.3%+0.4 38.9£0.6 1. 050:£0. 0006 1.51+0.05 9.0x£0.4
154 12.5+0.4 37.0£0.8 1.050==0. 0008 1.47+0.02 8.0%0.4
182 13.2+0.6 38.5+1.0 1. 050%:0. 0009 1.50%0.05 9.0%0.3
12.8+0.4 33.1x1.4 1.0480. 0008 1.41+0.02 9.2+0.5
11.5%0.7 33.2x1.4 1.047=0. 0005 1.45+0.28 8.1+0.4
14 12.1+0.3 36.6+1.3 1.048+0. 0007 1.45+0.04 9.2+0.4
28 13.3+0.9 34.8+£2.0 1. 0500. 0009 1.45+0.02 9.8%0.3
Nylon-6 56 12.9%0.7 36.3+1.9 1.049+0. 0011 1.450.04 8.4%0.3
91 11.8+0.4  35.5+2.4 1.050+0. 0009 1.43£0.03 8.2+0.6
126 12.0%0.4 35.5x1.1 1. 050 0. 0007 1.49+0.05 8.8%0.6
154 12.3*1.1 38.1+1.2  1.0490.0004 1.46+0.31 8.2+0.5
182 12.7+0.7 36.3£1.2 1.050=0. 0005 1.46+0.03 9.240.2
0 12.7+0.4 35.0%+1.7 1. 04920. 0007 1.42+0.01 9.0£0.7
7 11.2+0.5 33.0x2.1 1.0484:0. 0009 1.54+0.04 9.3+0.2
14 13.2+0.5 34.4+1.6 1.048:0. 0004 1.40+0.02 8.81+0.4
28 12.9+0.7 34.9+1.3 1.048=:0. 0605 1.48+0.02 9.3+0.6
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Hydron rod 56 11.5+0.7 34.81+2.0 1.048+-0. 0009 1.47%0.04 8.4%0.3
91 12.8%0.8 35.5*1.8 1.049%£0.0014 1.46+0.03 8.7%0.3
126 _12.0*0.6 33.630.9 1.0500. 0010 1.45+0.06 8.9+0.5
154 13.4%+0.4 39.6x1.3 1. 04940. 0007 1.4930.04 8.6%0.4
182 12.5%+0.3 34.0+0.3 1. 049+0.0006 1.48+0.06 8.9+0.5
Numerals in the table indicate mean and standard error from 5 rabbits
Table 3. Blood coagulation of rabbits after intra-aortic implantation of
plastics for 182 days
Group Day gxéh§g£$in Thrombelastogram valufi
r (min) k (min) r+k (min) max (mm)
0 9.6+0.5 13.440.5 4.6%0.2 18.0%0.5 59.1+1.1
7 9.1+0.3 12.9+1.2 4.8%0.4 17.8%1.1 61.2+2.3
14 9.5+0.3 13.3+0.5 4.8+0.6 18.1+1.0 61.7+1.3
Polyvinyl 28 9.8+0.5 12.941.1 4.5+0.2 17.3%1.0 59.7%1.0
chloride 56 9.4%0.4 11.6£1.5  5.4%0.3  17.0%#1.5  59.620.9
91 9.2+0.2 13.3+0.6 4.41+0.6 17.7%0.1 59.6+0.7
126 9.5%0.1 12.3+0.9 4.6+0.3 16.9+0.9 60.8+1.5
154 9.0%1.6 12.9x1.6 4.5%+0.4 17.4%1.3 61.2+1.9
182 9.6+0.2 12.240.7 5.1+0.5 17.3%0.3 59.840.9
9.2+0.7 12.940.7 4.7£0.4 17.6+0.8 61.1%1.5
8.7+0.3 12.640.8 4.7+0.5 17.3%0.5 60.3+3.1
14 9.4+0.2 12.44+0.7 4.2+0.5 16.6+0.7 63.5+1.9
28 9.7+0.4 13.1%0.7 4.6%0.5 17.7%0.5 60.4+1.0
Nylon-6 56 8.91+0.2 11.7+1.0 5.44+0.3 17.1£1.0 59.2+2.7
91 9.5%0.3 11.8+1.2 4.5+0.3 16.3%1.0 61.0:+1.7
126 9.2+0.1 11.5+1.0 4.9%0.5 16.4+0.9 60.7%1.5
154 9.2+0.4 13.6+0.8 4.7+0.4 18.3%0.7 60.4+1.4
182 9.2+0.4 13.5+1.1 5.0%0.5 18.5%+0.7 56.6+1.2
9.1+0.4 12.6+1.4 4.9%0.3 17.8*1.5 59.9+1.2
7 8.5+0.3 13.1+1.7 4.8%0.5 17.9+1.4 60.0+1.8
14 9.1+0.2 12.9+1.7 4.6%0.5 17.5%1.2 64.6:+2.8
28 9.3£0.5 12.1+0.6 4.5+0.6 17.0240.2 60.0x+1.2
Hydron rod 56 9.0+0.4 12.0%1.2 4.8+0.7 16.8+1.0 60.4:+2.0
91 9.4+0.3 13.9+1.3 4.1+0.2 18.0+1.3 60.24+2.0
126 9.3+0.3 12.7%1.0 4.5+0.5 17.2%0.8 59.240.9
154 8.5+0.2 11.7+0.9 4.6*+0.4 16.3%0.7 61.4*1.8
182 9.2+0.2 12.1+1.3 5.4%0.4 17.5+1.0 60.6+1.6

Numerals in the table indicate mean and standard error from 5 rabbits
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Hemoglobin &, hematocrit fiff, HHT, IiE¥EEE
B XU MEREAEOWUERSFIL Table 2 wR L.

Hemoglobin EX&AHEF L IMEE7HE, +4
v -6 HBHEOI BRI A FrYeny Vil
EEE D 56 B Bz B\ UERHIIIT T B TFEEE
AL, IR AERPHEY C L A Tikitho
7.

Hematocrit f, [HE, MHHES XIUOERESD
BBV TREERIER2 ES LT, HokEhEH
BRLhhote.

ik HEREMCES L (ETRE

Prothrombin E5[%s X 0% thrombelastogram o
HEhb, 73AFy 7ROV EFOMPGREIICE L
ETERREL, ToKREY Table 3 j2/RLik.

Prothrombin EfEIz #4RIEE b BB ECE~
TEBESTORDNR BRI, WFhitkwid
HEOELZRED bhith o7,

Thrombelastogram —Ci¥, rffi, k fii, r+k fik
IUOBKEROVWTRIZR VTS 75 AF .7 HRE
CRERELRR bhich o7,

% =

v X RSABIIRPIC H A R 8 B & BRI
WHOEEAR bhics’, 9 RIS CieTimey R
T X5 otc. ZDZ &I, BE? BRLEARIF
THE) « BRIRK OEBERE 1AM ClEEORI 2 R
2% ThUBBEMCEE Lt wWisfd A bh,
RIRY LR, MRTNC L aBEEEL RS,

BT AFy ZREMERCHR Lic4, o
WEEHEY I XIET X5 P FOMARI P iE T3
ZEMHERZIRB.

Swank!® (MMM = -~y i FIE LIz M
FVIAR, XMEFEOEMMELHETSSThOD
5, BUNERMERYLERD bR, Ch HEEMT,
BHomncEBRTaM/MEE» SR I Wiz &
PELTWS. Jaeger LW IS AF v 7.3y 12
2 h MR ERWT, Fom /iR f o
DEHP #JEL - &£ & 5, 3 37.3+3.8mg/100
ml ThHolEHEL, 5K DEHP Rl X »T
PVC 52 —7 M b3 h, & Emi3mSBEc Al

~BTTAETARD B LD, 75 AFy 7 AEEIC
MR T DT RABIT Linwv X 5 7w A2 B R
FTRETHHERMFAL TN 5.

Ui L bARERCIE, MRS 5 \WiktERE
EEWTKEREMLRL, FmnKRERETS
¥EE LTt o, prothrombin 7 & O0° 1
thrombelastogram \WWC LB R ORT, 46
DRBEGETTHELLRY, AWik7r525v 2k
RERMCECE L2 R 2 o 2 bhie.

T F U

Bliva—teFa—7F, 406 LA
Ve veny FORNTR Y+ FEERE N L CKEIR
SRIZEBR LD, 182 Aficbizb, Zhbors
AFy 7 OMPRE T THEELHEE LR,

SRR ERIINNEIY R bhieh, ThUBEn
WHIML, —REBCl - THCREREEIhn
2 7.

FRIMFRI, BMmERE, Mm/MEH, hemoglobin &,
hematocrit {f, M, MFEHESICOBERESE
CHIC R bhioh - .

Prothrombin Fff3s X O° thrombelastogram 1z
WTHFEEIED bRk o1,

FRILEEREBFDERE LTt
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Studies on the Relationship between Fever Reaction of Bacterial
Pyrogen and Its Peripheral Actions. II
Effects of the Pyrogens on Rat Liver Mitochondrial Respiration.

Yayoi HoRI and Seizaburo KanNoH

The pyrogens were prepared from E. coli and baker’s yeast and the relationship between the
pyrogenicity and the effect on mitochondrial function of rat liver was compared with 2, 4-dinitro-
phenol. We have obtained the following results;

1) The pyrogens decreased P : O ratio of liver mitochondria and the decrease in the ratio was
corresponded to their pyrogenicity.

2) Succinic dehydrogenase and ATPase of mitochondria were activated by the both pyrogens and
the degree of the activation was also corresponded to the pyrogenicity.

3) It was concluded that the pyrogens were a sort of uncouplers as 2, 4-dinitrophenol in rat
liver mitochondrial oxidative phosphorylation.

From these results, we have discussed on the relationship between the effect of a pyrogen on
mitochondria and its pyrogenicity.

(Received May 31, 1974)

¥ oz BN %

T\ TEE BT, R A (Pyrogen)
By FFI P2V YV TR in vitro TRETHE
Jeiz ATP-Mg*t iz X% 3 b2 v FY 7OERH L
TIHMZIER TS & L 2B 1. in vitro 12\
T, I ba v VY 7TRETAEDERERER LD
MBI SV THEL D EXMETH DA, ZOAR
LTSTLIBET CHERERIAE LR T
ADDD,

—7J7, Pyrogen B RIEME T E e ATERKE LT
WAHH, TR S I AERERAEATLTY
HLEREL L BLALATE DD, ¥, S bav Py
TR TAEIRoWTIRZ, ZoWRiThbh T
WBODB . U LA s, IREEMNI ba vy FY 7
CHTAIEME ED X D IHIE LTV B hIoWT]
TERCESMIZID B R TV, EE IR DD WT
@ Pyrogen RIGEMELZD I P2 v Y 72T S
fEMED, MRS HEERTHrE2N oM T5 D
1z, v MIFI b2 v VY 7T 54500 Pyrogen
OBLBRtc T 5 Etko ki35 & Lz k
b, REIEHRBETS S b2 v Py 7OWBEYIS
ML X5 LRt

BTz h oo snwtih~s.

B R & A

1) Pyrogen test &3 O B 7 DR

Pyrogen test IZHIHY @itk ETHS.
VY 7Y Wl I & < BIT 200 g B
BoHET v POFIEX D Schneider DHEIZX -
TR L.

2) %% Pyrogen OFH

KIBE Pyrogen 3 KRGH UKTB (FRAMIFX D
AE) X YEIERY RO FIEZ X DABL, i,
[#fE Pyrogen i3 VL D vV 7 m ARERRE W
THIH L7, RS 23% DIEA, 15.3% D%,
0.15% OIS X U 24% O HWEEE EH L TEH D,
Y F T 5D RIE (0.6°C 15A) 1 100pg/kg
Thote. KB Pyrogen DR dfaziiiit 0.54g/
kg TH DEFRE Pyrogen (X0 &0 ZRENEMIZIE
LDTHS.

3) F3bar kY 7oRRROIE,

i) R=5a5F37(2L3H%

Chence 0w L AMHRBHEERC Lo, T
b, G T e S MARERTE PO-100 %)
AV, T 0.25 M 0o 3 EETHEIZ 0.01M 0
KCl, 2mM o MgCl,, 7504z 0.2mM o EDTA
¥4, pH 7.2 iz, &4t 2ml i L.
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i) I—=LTLTBRESERVSAEE
Wk X, RoMmEHEREEORIGHE Avic.
b, 0.015M ATP 0.2ml, 0.01M MgSO,
0.2ml, 0.3 M #%Es Buffer (pH 7.4) 0.2ml, 0.5M
a2 7EE>FFY) YA 0.2ml, 0.4M < afE, 107*M
Frrsmr—2c0.2ml, 0.25M KCl 0.3m! X
10 mg/ml ~% Y F+—+ 0.2ml 2 &L T 36.5°C
DERETRIGR LD, KIEOHETiZ 10% TCA 0.1
ml i GRIEL, EHC WO ERRT]
72, MEDOERIL Folin Dtk L - Tfiic»

7:12)_
iii) ATPase QJAE
Kielley o FEIZ X 7219,

(1] XB3E Pyrogen, Bf Pyrogen BHUIC
2.4. dinitrophenol (DNP) OryH#FHL0F v MIC
XD R,

#fEon — FCKRIGH Pyrogen, B¥fE Pyrogen, 7
LU DNP 2 w4+ B X U5 v FICES L, £hb
OFEEER I LRy -1 Rl

Table 1. Effect of the pyrogens on rabbit and rat
rectal temperature by various injection routes.
Spieces }Zg’g&gceeris (pi)ros}é{:g) Routes FI-3
Rabbit E. coli 0. 1ug iv. 51.3
" " " i.m, 22.5
” " " i.p. 14.8
” ” " s.C. 1.4
” Yeast 10.0ug i.v. 10.2
" ” 1.0 " 4.6
1z DNP* 2.0mg iz 23.0
" " " i.m. 18.6
Rat E. coli  200.0mg i.p. 17.5
” Yeast " " 12.5
" DNP " i.p. 13.7

* DNP: 2, 4-dinitrophenol.

Fihbhb e, KEE Pyrogen ER
Pyrogen {ZIb~_THELL EHEL, FRchbiRis
Epr LvEnik bhs. DNP #t5L—bich
DA RN ERRER TS,

(1) kB3E Pyrogen 03 b k1) 7HR(CRE
THRE

i) 3 barkV7oanyEBBikREE 1. 3.

99. 1) [CH$ B AKBE Pyrogen ¢ Dose-response
IC2o0WT,

2~ P EBEREREFT TCA 4 2 L O E LT
$ra VY 7ORESRRTLOTHS. ZOEK
= Pyrogen ¥ D X S5 fEAT 202 B oz 57
Bz, 100 pg/ml, 10 pg/mil, IO 1pg/ml Lick
X3 RISHI X EEHE LT 0.2M o=~ s
PY Y awiNLC State IV FER%E, ¥/ 0.056M ©
ADP *fnx T State I R %Tichb Lot d 5,
K1z Licksimn@d bhic. Ticbhs, WIholl

(?2 Saturated %)

00"

80
C
60
40
Contrc‘)l (10ug/mi)
(100gg/m1) (1ug/ml)

20 —' 1 min

0

Fig. 1. Dose response of E. coli pyrogen on rat

liver mitochondrial respiration by polaro-
graphic method.

A. addition of mitochondria, B. addition
of succinate, C. addition of ADP. See
other details in materials and methods.

B s W BRI~ T State IV R fEER L
BdHATE D, ¥ 100 pg/ml @ Pyrogen %z
KT OEATE LV RSB,

ii) EEf3 Pyrogen LU DNP o3 b3 KU
THRRICHT IRE

BIaR DSk & 4kicEEf} Pyrogen 3 XU DNP i@
DNTITI - tefiiix K- 2 TR L.

E%f} Pyrogen (& 100 pg/ml % pnx T3 REsH
Pyrogen %[ fE% N 7o BFoMIFHE LV a~ 78
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(0. Saturated %)
100

A A
\E. Coli
Pyrogen

80

60

40
(1002g/mi)

(1002g/m!
Control #g/mi)
(10-3n)

20f 1 1lmin

0

Fig. 2. Comparison of three pyrogens (E. colj,
Yeast, and DNP) on rat liver mitochondrial
respiration.

A, B, and C denote in Fig. 1.

AR FERE R OEMEILIZEED Shigd 7z, ¥, DNP
12 1073M T3, KBEEE Pyrogen & [RAEIz2% L < State
IV PRI A Uic. - T, KB Pyrogen ik
DNP & U< uncoupler fE/HMERD bk, i
Pyrogen (% uncoupler {EfHiXiz & A D, ¥4
B bRz ERRLTWS.

ifi) I b3 FYTORFRICR(E S XBE Py-
rogen OIiFRAEEHIDRZE

a~ s ERKERESIL: b2 v VY 7 ORBICHT
LTE2bDEINTHWAD, State I ¥k L T
State IV RIS OREINEA VRSB DE
TUbh3., 2ol bW bhie T % kD, KIBR
Pyrogen & 3tz v F Y 70EMIEIIYEEIRT
FhFh State I LU State IV IFREfTbL
wlek oA, F-3 R LI shi.

<+7cht, Pyrogen * 3 bz vy 7edbizms
iRy State IV IERILH LSS h D28,
Pyrogen # 2~ 27 + Y o &L EIIZEEMLIZD,
Fioika~sfgr Y v ARRM L cObITi b
LT% State IV ORIGHECY LV GEIXRAD SRl
L.

(m] 3ItarkU70 P/O HICRETRE

FkoSzEs e, Pyrogen iX, 2i¥ DNP i
DR w > uncoupler TH A EHEL HLRIZDT,

(02 Saturated %

100-" Pyrogen

80-[

401

1 (1004g/m
201 (100zg/ml)

35 1 min

Cont 1))
onte (1004:g/m)

0

Fig. 3. Effect of contact time with E. coli pyrogen
during rat liver mitochondrial respiration.
A, B, and C denote in Fig. 1.

intact I b2 VY FiOWT P/O ARy ~-LT L
FREHIZY 5 C DNP 0B L LToTR% Tit-
. TofERY £-2 WRLk.

T, WTho Pyrogen THIFLFE (QOy)
5B E100% & Li-L gL s, i, P/O
KA LTn B BB LATHES. LiL, £h
LOEARRMELHIG LTS 6, FREVEMET
Ira VY 7OBBERSIETMTELNARTSL
DEEZLRI. EHIE, TOZEXIFa VYT

Table 2. Effect of the pyrogens on mitochondrial
oxidative phosphorylation in vitro at 37°C,

Pyrogens Qo2 P/O
(per 3ml) (52) (%)
Control 100 100
Yeast Pyrogen 142 N.D.*
(500428)

Yeast Pyrogen 114 81
(1001g)

E. coli Pyrogen 138 50
(100428)

2, 4-dinitrophenol 121 82
(10-5M)

* Not done
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Table 3. Effect of the pyrogens on mitochondrial
ATPase activity in vitro at 25°C,

Pyrogens Concn. Spgiig\crity*
E. coli Pyrogen 100pg/m! 45.1
" ” 10 » 5.2
Yeast Pyrogen 100 » 50.8
” " 10 » 5.9
2, 4-dinitrophenol 10-*M 52.7
7 " 10-°M 14.2
Control — 2.1

* Specific activity was expressed as liberated
inorganic phosphorus pg/20 min/mg of
mitochondria.

@ ATPase FHBERLTVWAZ EXNELBRBD
TEOMEYRI LI E DS E-3 WRLBENE
Hihvic. b, ATPase FEMEXAIRE S X UEHR
Pyrogen X -»THic kR L, TOBERBERL
THwote. DNP i3 105M cisiZRBECIER LT
L.

% =

T raVFYTObL oL EERBEIEM LN
{bie B0 TCA w4 7 A LB =5 ¥ — Bk
&4, e ATP OBBRFREETH L THS. Bt
R L DRLEANLE & LEBFIELEYE LD
CTEEYEOXA7DLOBHMBRATVEM, Fhi
OYER L IR LR LR BT R B bz L
TR A TR,

BRI B L < 3% HiX Pyrogen 4313 b
av i) 7TIREEL, ATP-Mg wis3it=avy)
7O T 50, kT omRh & roEmMYTE
FKITOWTIRARITH S, .

Pyrogen {l= -~ 7EHKREEEOBEHEIENE LS,
FOEAIRMEROMERKIELTWDZ &1 b
TV ¥ 7HRMSUCKEGRS B ERRLTED,
iz 3 b2 v Ny 7 & Pyrogen O¥filERRGA State
M H XU State IV PRIZEHELTWSZ & Lk
BeEBDMBES LS. Venulet!™ 5134 Tl
Pyrogen OJEMEL KI5 =2~ 2 EEBIKERE
FOWEUIZ X 53D EHELTEY, ThitdaK
FA A2 aNERBIETLCT2HT D ATP w4
BT Eh b, ATPase OFIELIC 253D THD
TeizmbhTwb DNP @ uncoupler fEf &3HML
LTWahDThHBH. DNP KBRS LT R

w3z Lok, Pyrogen o R EMEILITOMITE
WIEM L LTo uncoupler fEAABSLTWEHD
EEZLhD., LHLENRSS v MIv+FIz b
T#H L Pyrogen ioxf LTRENCI T 5 BZHEME
W ENBY, Ty I b v Y TR
MEOEEVFFORMMICHHRLDBZ EIXTE
e Th OB sHkETh 5.
*E BT

FEEIEROE LS R ie 5 KIBHE Pyrogen LFT
Pyrogen L, Fh LDREGEME in vitro &
FFB7 v M P2 VP 7 OR{ERBERext
THERA% DNP /R & LT L komEfsaz
i,

1) Zheo Pyrogen Wi d P/O Hx (K
TRLDZ, TORERBHEECZERIIEL T
7o

2) Zhbo Pyrogen k=~ y BEKHEEER %
Hib3 528, £ o & RBHRER L EHIEL T
7o,

3) ZhboPyrogenit i b= v FY 7DATPase
wIEMEE L.

4) EihodrEr 2, 4-dinitrophenol (DNP) & ¥
LT b, Pyrogen i3 DNP &R U bR
it uncoupler THH EEx bihiz.
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Studies on Cultivation of Papaver sommniferum L.
and Extraction of the Alkaloids. I
Effect of Planting Density on the Growth and Yield

Yoshio HATAKEYAMA, Kosaburo NisHI, Tadaro OHNO, Masako OHNO,
Mochihiko SHIMAMINE and Kazunori TAKAHASHI

Studies on relation between the planting density and yield of Papaver somniferum L. were
carried out under five different planting densities: Plot A, sparse planting; Plot B, control; Plot
C, dense planting; Plot D, non-thinning; and Plot E, same density as Plot B but axillary buds
were taken out to get one main capsule for the incision.

Contents of morphine in the capsules and the extracting conditions were also studied.

1) Significant differences were observed between Plots A, B and C on the foliage weights, capsule
weights and size of capsules.

2) Positive correlation was observed between the weight of capsule and weight of foliage (Plot
A, r=0.59; Plot B, r=0.74*; Plot C, r=0.89*%-

3) The weight of foliage generally increased remarkably during about two weeks before the
flowering (60% flowering of the main stem flowers) and decreased after the flowering.

4) The viabilities of plants were more than 90% in all plots and the injured intensity by cold
remarkably varied from plot to plot: Plot A, 48.2%; Plot B, 22.4%; Plot C, 2.4%.

5) The growth and development of plants in plots A and E were faster than plots C and D.

6) Significant differences were observed between each plots on the fresh weights of foliages and
capsules, air-dry weights of capsules and number of capsules. The yield of the Plot C was the
highest.

7) The capsule/foliage ratio of Plot A was higher than those of Plots B and C and the capsule/
peduncle ratio in the Plot C was the highest.

8) A suitable extraction-condition of morphine from the capsule with water was at 20°C for 24 hrs.
9) Contents of morphine in the low position capsules were higher than those of high position
capsules, and contents of morphine in capsules of 15 days after the flowering were higher than
those of 20 days after the flowering.

(Received May 31, 1974)
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WhEHT5HE WBE HNEOhTwaedsEX
DF N ELEETD.

rottiptE X b 7 m 4 FREBRET A HER
DT, WL oh0RE"Y NH DL, BEFENR
X b EEMEAR Tl b oixdione.

FLTEELGRBNMEERB L LR T~V T AN
4 FOEELHRACTRY, TOBIEERTS
L AR EEMEORBICEF L.

Tiehb, 1972E~1974E T BT E T2
Db DR — 2w RDBHZELL, RHEFEOH
ENBEEETRYA Y ORES X UE e 2 0FFRIC
B IETHERY LT A EE L, REESh
Wtk D 5 bR E AW CHEREORFE RTINS
DER RSO THET .

KB MBS L O

1 ARG

1972 £ 6 A ATRBRE CHRE LT 1 ] of
Fhv ALY 250 R 3 HRIBEUNER, A 10
B 20 BwigfEL, =3I ¥ 7 CEE LK.
IEEHIIEIB L LT 10 7 — Mt IS {ERE 8-8-8 % 39
kg L, BIBEHLK 22, JE 40, 20, W75,
ik 40, RE4kg # 197343 A5 H, 3A 20 H,
40 25 Ho3EiHiELi. a1 H 16 A, 2
H6H, 28 14 Ho 3 @I, FEHEAMIAKA
ME—SEAEH (64R) ¥4A98, 48 26 HD
2@, ¥ vH~—rAHH 1000 BEE5A7HO 1E
fTisotz. ERIOWCREFEOMHEX5H 11 i
fTicote.

ARSI X 5 T,

Planting density Amount

Plot Number of Space of sowing
plant/10a (cm) (gr/10a)
A : Sparse planting 2860 77 %45 330
B : Control 8580 77%x15 330
C : Dense planting 42900 77%x 3 910
D : Non-thinning 203500 77X — 330
E : Incision* 8580 77x15 330

* This plot was prepared as usual way of planting
of P. somniferum to take opium by incision.

ik OEDATER 15 B& 20 Ho 2@KO &
51 T,

2. 7Lhod roHl

FAH e 4 FEROBFIMDHEOFE T RICo
Wiy T & L.

Time of harvesting

First time Second time
A May 28, '73 June 2, ’73
B: May 28, '73 June 2, '73
C: June 30, '73 June 4, '73
D: June 31, '73 June 5, 73
E: Incision; May 28-June 2, '73

Havest; June 5, '73

N SR I EIR Y, BZHROFE O o b FJE
50cm M CHEEZTROBEZL. K34 13%
TR LRI OBENIRE I r A ~2~ 310
T 0.5mm LITeHaL, TOHEK 158 %7K 300cc
Chill 3 5. HHHHRE & B OR AR IIFR6 Ol
b, HMEBEO> S (4-4) LXBE 4R, Bt
4B R T,

3. ELeXEROHRER

Foihoer e S HEIR, MEEE A+ R
B CTARLI-DY, T Tbhbhaii<Xi? a-=
PR V-7 P — T X B AEETHIE L.

R a-=twmrv--77 =LK
a-=Frv-B-+7 b — (k) 60mg % KEFE

80m! KiFh L, KEMLT 100ml L3 5.
10%TEE S V v AT
0.02%FERHE+ + V v A EH
1%AN7 73 VEET vE=Y LB

BigfEo7E  Amberlite IRA 411 CI" Bl 1H
&R 10mm 512 S5cm OB (| 3g) o, ik
F YT ARH 50ml ok, OWTHIHE I METHEA +
VORIGEBR L 55 FCRRHT.  (dE 1ml/
min.)

R EHROFRE HHBPGTERZ 100m! L1, &
0 25ml ZIEFECE D, HRILIREL, H10mliz
705 ¥ CUEMET 5. BETOTD 60 Un TS Lckilg
BrHEL, RIS o0K ek, €HE
OYWITIARBIIR AR, S HRKERL, RHE
FEMC 100m! 3% (f#E 1 m//min).

B REREW 1 ml 2 ERECE D, 2 ARRYE
AR, EFEC a-=b e v--+7 r —A3HE 5 ml,
WEERS VY AW 2ml SERSEE - P Y v AW 1ml D
SRIAKRMNL, 25°+1° OKFIC 45 4RI Lico
B, ANT » I VT VE=YABRYIEERE 1ml,
DWTT7rrikAA 10ml Nk, 1AEEHIRE
5. KRt AR B LT 1 SRELSEEL,
530mp k3B EBRORKEY, K¥F5v L
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Fat
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B $o2E (1979)

LTIEL, =rex Bl 2HVCTERLCRE
Bhrt, Aoz rexSRiRDS.

KRB X UEE

1. &FIEoWT
AXELIREMRT 197252 10 B 27 B, R¥ELXA
Wiz 30 Heh ot

1973424 F 12 B LRGN0 5 3 25 HEC1
HAERIEAR XD 10 MEREERMEL, Tof
BREXThoERIM1I0EEs YT, 5H 25 B
ERFHEFRELIOEL Y TH 1.
FERATIEDZ SR TP L, IREER TS

AR 18k 9 ~10 BCEA LT\ e, EDEKT
ZoWTIRKHEEND D, AR (B <TikBEIER
W10 BEimicE LUSER T 543, BR ({817)
ECR () TipifERiteR@Emsies. Ef Tk
HFREDAEF LI Lo TERESIML, RERCZY
— I NBHHVIRE—ETS.

HhE, T, BRL L4 AT T 5
2%, DHTERT 15 BEc/ie & EROHENK LIRS
EVWHIKRTORED Iz X < —FT5.

HFREOHEETS EHR1CRD T EEOE
1, RE RECEEENED LR, fHZAREC
RoEPRE. Zhid 1 ko 57BN A Lk

o—a Plot A : sparse planting

a---aPlot C : dense planting

»-=x p B control »-- 7 D I non-thinning
20 Number of leaves Fresh weight of leaves Fresh weight of stem
() (g)
200 200
150 150
15
100 100
50 50
10
8 0
Apr. May. Apr. May. Apr. May.
12 27 1 25 12 27 11 25 12 27 11 25
(em) Plant height Length of capsule Width of capsule
(mm)
140 (mm)
70+
130 50
60
110} 40
50
90 40 30
30
70¢ 20
20
50} 10
101
30 Apr. ’ May. l 0 Apr. May. 0 Aiar. May. "
12 1927 4 11 18 25 27 4 11 18 25 27 4 11 18 25

Fig. 1.

Growth and development
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Table 1 Growth and development of the Opium poppy*

Seeding time Oct. 20, 1972
Date of investigation May 25, 1973

plant ler;%.th number fresh weight (g) capsule (mm) nun;})er
height main of . lateral
(cm) s(t(c-::rrrrll) leaves leaf stem capsule length width buds
Plot A 125.2 '105- 2 9.4 153.8 214.5 24.9 51.44 38.67 4.6
" B 130.1 119.6 9.5 112.6 178.5 31.4 52. 80 36.60 1.8
" C 127.5 120.4 8.6 30.5 76.8 15.1 40.40 27.70 0.1
" D
M.D. (0.05) n.s. 14.27 n.s. 40. 86 41.36 8.69 9.40 7.30
M. D. (0.01) 18.29 52.38 53.02 11.14 12.05 9.36
* Papaver somniferum L. cv. ‘Ikkanshu’
500+ r=0.59
— BAREL B LV —BWBARELERT S22, ARE
? 400} BEORICIMZ & A EERR bRV O CHIF RIE
4 FENREAE S0 CkVheBbhs, K256
E ChhfEgEEhs. TichbbEERLHRE L OHE
E 300+ A itB, CKT r=0.74*, 0.89%* l&EH<L, ARTiZ
s ’ r=0.59 LRI RE V. kM2 bhs X5
2 200} CCETRHELMC 2D/ v —FRGRTWBEAR
H CHREHOCDTEMLIT > TEDFET LY T
'.,g, 100} Plot A : sparse planting BTERIDTDHD.
= 7 B control 2. BATEICOWT
» C ! dense planting r YRR iRRE, B, 5F, makkdiely
010 20 30 40 Fi UAMBR A LIS, A 35\ T EHE

Fresh weight of capsule (g)

Fig. 2 Correlation of foliage and capsule

Ul BEsie st T 3 R WTROR I BV TH90%
HETthHote.

Table 2 Viability and ratio of injury by cold

number of viability (%) percent of the extent
plant/10m of
of ridge May 14 May 24 injury* (%) damage**
Plot A 22 102.7 90.4 48.2 Tt
7 B 66 99.0 92.7 22.4 it
n C 330 90.0 76.4 2.4 +
[/} 0 -
[/ 66 94.8 90.7

* date of investigation Apr.

*k

+

++
2T

slight damage
severe damage
dwarfing

19
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Table 3 Number of flowering

(per 10m of ridge) (1973)
Number Part Number of fiowring
of of May
plant plant 8 9 10 11 12 13 14 15 16 17 19
Plot A 20 main stem 1 9 4 5 1
first bud 1 3 7 6 2 1
second 7 1
third 1 2 10 3 2
fourth 5 3 3
fifth 1 3
7 B 56 main stem 1 4 11 16 13 9 2
first bud 1 2 11 9 10 12 5
second 3 4 11 4 6
third 2 2 5 6
fourth 1 1
n C 265 main stem 5 6 25 27 63 71 42 22 4
first bud 2 1 6 6 9
second 1 1
n E 65 main stem 2 9 15 28 7 3

Number of flower setting

429

(%)) Plus
300F
R
2001
.,a—"' -
100 P
.Main stem I3 J
7 J
11
P.d
1
o—o Plot A sparse
Xommn » B control
o= » Cldense
o= # E ! incision

15 17 19

Fig. 3 Transition of flowering per 40 m?

EROWIERRIC L ~ TIHEHRL Y, BHLAED
Dig EP i ofe. THIIBHEEC X - CHNAD
BB ) Ric b EBbh 3.

KR OBERER TR ool 25, REEET X -
THYHEERRLY, FWMECOWTAS LIRER X
hE#l (60%) ¥ TCAX4H, BK5H, CK7H,
ER 5B THote. & LTHIERT OMOET S H
T3 LEPRBRBINS - 1.

B EoPIERN (M3) X b HROIER 2k
‘L.

3. REICH>LT

FZR O DWW TCIRTIERSATINED D b 2ETE, #
IRITESCR (B HXrot. DE (FEED
OULITH WA, BT & 270 niER LEEN
ik AT R R L, REREREOTEN
i TH ot

Witk ZRokY R LT L S0BFREh b, B
fLIIETY b O IVEENERIC 313 X VB EEE
RSB X5 THD. HRICEALLXEREDOS
BAeD M TR/ EREoRE W2 ERHEEL
$, REESDCIIAELTRTHLERDS 5.

o EBINEORBAN 1O FR L b A Oi
XELTHEKROHMEERL TV EBbhS, ¥
7o 2 M B OFIR/EIELAK E - ORTEIE LT
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Table 4 Yields of the foliage and capsule* per 10 ares

(First time of harvesting: 15 days after flowering)

(Second time of harvesting: 20 days after flowering)

Fresh weight (kg) C/F Capsule
Air-dry
Foliage Capsule ratio weight (kg) Number
First A 914 448 0.49 63.8 13160
B 2300 942 0.41 141.8 25143
C 3449 1216 0.35 182.2 37160
D 1208 128.6 61060
E** 423 69.4 7654
M. D. (0.05) 350 117 19.67 9659
M. D. (0.01) 467 149 24.60 12378
Second A 606 331 0.54 52.2 10961
B 1785 821 0.46 130.0 21749
C 2989 1120 0.37 194.6 36087
D 1088 158.0 58317
E** 423 69.4 7654
M. D. (0.05) 359 127 60.15 8372
M. D. (0.01) 480 159 75.22 10465

* capsule with peduncle of 50 cm length
** yield of opium was 783 g

Table 5 Ratio of the capsule to peduncle
(50 cm length)

First Second

A 0.78 0.75

B 1.11 1.07

C 1.39 1.19

D 1.28 1.21

E 1.31 1.31
M. D. (0.05) 0.196 0.227
M. D. (0.01) 0.238 0.273

FOFE~NOERM»EETHS 5.

PEDOEREARSD L, CRIZBITHEMERY DO
R ERIED D 2 EHEVDOT, ZORDEL R
MEHILTRBLADERY LB, Thbd, =
15233 2, WiRboes e A EREEY TR ER 0.10
%, 0.03%, 0.2d%ELELTWB. £ UTEHRC
BIFTHCROHE, Z, WHRNEOCHIIML : 2 14
DT, TAEXRBIEFEL LY 40%, HiRTH 60
%litd. ThIXKTO®E LiziE—&%T5. £L

TATIE TREOGRILHIROIR D, fBoBAzc
ERREOIMDIEIRG] ERERALTWDY, EEL
EMEEY D Ol e RNEY X IELTHITILY
REMYBOFIREE L 5XE T, ZOFAN LRE,
iR, MHZOEANERRTACEEE LTS,
HEHEOWMLC LB T AA v FOLSMIIER IR
755 O TRHEMHRELHHETRIEARIE, 2O
INE LI B/ RS RME LeB. T TEXD
B, b 40 REREFAMB LA EZHHES
DE5CK (i) FERK WHERK) HAkx, B
b EPNShote. Bt ARRRIT AT
T, ThiREErz ShicfbEH FHRCE
SFRAIREGS bNERMCELTLE 27D Th
55, WHEHCEMRPERCETE2EEL TN D
XL, BHR TR L RSE, 2 ko, i
BFEVT Wiz En bR EhS.

4. KEHIZOWT

BEZ K E A » THE T % itttk 20 Lok
HROTIT - 185, 20°C, 24 BfcEL v 3L
AEEeEh, ChUEoRE, FETLARIES
e,
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Table 6 Extraction of morphine with water
(15g of sample was extracted with 300 ml

of water)

Extraction Yield of
Temperature Time morphine/sample

© - (hr) (%)

20 8(4-4)* 0.16

24Q17-7) 0.20

7\ kK

48(1;_; 0.19

40 8(4-4) 0.19

24(17-7) 0.18

48<i;:;) 0.20

* dipped for 4 hours and stirred for 4 hours
** dipped for 17 hours and stirred for 7 hours,
and repeated the same procedure.

5. BEANFROELEXERIZOWT

TIER B ORI TRIEF 2B Ly DT
16 7~10 Bl kimdoic » ToEnie & il (K3),
IO R DWHRAREEhD 2 L -7
3. FORBRYMBIDHRFRO 2L e X ERERIA
9 BHARICTRIL E B, RTDIHIEHEOHL
WhorEerexFRIEL, EMRBFETH-
7o FHRIREREOWTH ERX 63kg i3t LBIX 141kg
L 25MY R L, HEFREBRETIRE LR EHT
H5.

A HOHED IR 15~20 BOHRR
T, BB, = eREGEIRBETCH-EDHDE,
HEOOERICRERLo%. BELL hIXKS
Sl LURFRICE D RS EFHOLAV L DD
Tikfevh EEbhb.

] ="

1972 £ X b r ST O WERk D, RINBE
LM, 7k e 4 FOlGgicimonT
At L.

1. AR (#in), BE {if7), CE (&h) 23
KRR T3 L2, Ik, RECOWTHEE
Mnabhic.

2. RMEEEMEOMFEEADE AR T r=
0.59 L {12k &, BRT r=0.74* CRT r=
0.89** LIEOHIBAHR BRI,

3. ZIEMALME 156 BEX b 2Rein LEATE
Btk b T2.

4. EFRIIERELIRE 0% THol. £ED
WEERABEC X o TIEFMZRE D AR 48.2%,

Table 7 Contents of morphine in capsules
of different situation

Siwation Pt Time of  Contents of
Main stem A May 28 0.29
June 2 0.23
" 12 *
B May 28 0.29
June 2 0.26
" 12 0.13
First branch A May 28 0.30
June 2 0.20
" 12 *
B May 28 0.30
June 2 0.27
" 12 0.23
Second branch A May 28 0.32
June 2 0.27
" 12 *
B May 28 0.35
June 2 0.25
" 12 0.26
Third branch A May 28 0.43
June 2 0.32
" 12 *
B = May 28 0.40
June 2 0.28
” 12 *

* capsules were inadequate for the test because
of the rot and death

BE 22.4%, CIK 2.4% Thol=.

5 ETTIARLER (U, 1RY) <8<, B
EAzhick¥CRK, DX (FRE5D) o&ks. A
RE & ERXTIAERA X D IRIEST (EHTE 60% DATE) %
¢4 H, BRC5H, CETT7H, 100% BTt Tix
ARLEEM6H, BET7H, CRIZ9HTD »
fo.
6. ZEREVIROLMSRE, EROBRERE, MR
PRA X CHIECHE T, AW TRFERCE
MNIhots.

7. RE/EEHIZARNEL, B, CROI/h
Xkh. LHhLRE/REFEHRIZA, B, CEOfic
K&ks.

'
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8. KEBRLLT7TAIwA FEHEETARIEE
FE 20°, 24 BYED&EIRDL Xhoie.

9. MEAICHIROEL e FFLEALL AT
IRE EE L TSR ED ot [REIA T
1EBEDHNE2EH L h B,

X BR
1) J. von Kabey: C. A., 25, 4359 (1931)

2) L. Bayer: Bull. on Narcotics, 13, (1) 11
(1961)

3) MRE {: EERAE, 63 (1944)

4) SPILIERb « EAREMRRES (1964)

5) ZiGigfh : EREEEE (1972)

6) " " " (1973)

7) RTHE=: #EE, 84, 146 (1966)

8 KXEFEF#M: » , 82, 50 (1964)

9) KFZE=: » , 72, 273 (1959)
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Notes

KHFNCBIT 59 (B8 5 )
Psilocybin @& 5

REET « BEHE - mie—/® < LE%

Studies on Hallucinogens. V
Synthesis of Psilocybin

Masako ONO, Mochihiko SHIMAMINE, Kazunori TAKAHASHI and Tetsuo INOUE

Psilocybin, 4-phosphoryloxy-N, N-dimethyltryptamine, is one of the active hallucinatory priniciple
of Psilocybe species and was discovered along with psilocin.

The first synthesis of psilocybin was realized by A. Hofmann in 1961 using o-nitrocresol.

Our synthetic procedure of psilocybin from 4-benzyloxyindole through psilocin is described here.
The synthetic method of psilocin was already shown in our previous paper’,

Psilocin (I), 4-hydroxy-N, N-dimethyltryptamine, is transformed into the corresponding sodium
salt (II) by reaction with sodium hydroxide-methanol solution and subsequently, the reaction of
II in ethylene glycol dimethyl ether with freshly prepared dibenzyl chlorophosphonate in carbon
tetrachloride affords dibenzyl phosphorylated compound, which is finally reduced to psilocybin (III)
with 5% palladium on activated alumina as a catalyzer. III is purified chromatographically using
silica gel column.

Synthesized psilocybin has been characterized by means of TLC, mp, UV-, IR-, NMR- and Mass-
spectrometry respectively.

The series of our work was done according to the research program on hallucinogens supported
by the Ministry of Health and Welfare.

(Received May 31, 1974)

Psilocybin, 4-phosphoryloxy-N, N-dimethyltry-
ptamine 2%, Psilocin & & HiICKRIZ 4 F v afEF
JadbREIAAZ EROWTL, TTREIHT
W7, A Hofmann Sz v a2 CEHELCRT
o BEE: Uie Psilocybe mexicana Heim s HXJIEIEM
D5 HLEE i L?, \WT Strophana cubensis
Earle 730 Psilocybin #BigEL TVv-5,

Psilocybin i3 Psilocin & [EERA4 v ¥V — A B304
G, Psilocin X V¥ VR4 ALOKAEER Y VRS
hich DT, RRRREEL VEHEEh S, T
Aind, EEfEM LSD HlThrh, 0 1/15
Evbh?, FRLHERO R Psilocin LR L L
6~15mg TH5%. 1961 £z A. Hofmann 2% o-
nitrocresol #Fkl & L, o & D X 51z LT Psilocybin
BEHRL, TEWHEE LTHASALEDONLAT
W5o,

bhbhid, QAT TR 3HY Tl
4-Benzyloxyindole % & Psilocin ARt - T}
7o Psilocin (I) #[50k & L, A. Hofmann LDfTic»
2= HEHT®D 5 %, U.S. Patent 127 - T3 DY

BBERCL, o¥WRTHEYAV.

OH OCH:CeHs
CHa 4 steps {COCY):
l HN (CHa)
NO. N RN

OCH,C,H;s Oy~ OCH:Cells
07" DOCH.CeHs
COCON (CH
l ON (CHa: CH:CH2N(CHs) 2
N 3 steps |
H — N
H
Oy OH
0~ So°
crcind e
—_— T Nen,

N
H Psilocybin

IoY VR, Fric F.R. Atherton 50
VEMbSR BIEY % & D AR, ¥/ Psilocybin () o
WL LT, #Fa27v< 57 4 %Nt

Psilocin (1) WKEME > PV 2 h o 2 %7 —AE
BERIEAEL, BoRcERY T RKmcT 5l



a2 EE R RN ;o2 B (o
ol B bhi.
H \ IR x~7 kA% 1100 cm™! 1z P=0 0, 920 cm™!
CHﬁmN<cs NaOH-CH.OH sol. 72 bz 00 em™ 2, 920cm
| CHy — = T P-O offfERIELRL (Fig. 1), NMR A2}
o #iz 2.70ppm O 6H BEERCHEATS 200 £ F
- A3E, 3.00~3.40 ppm @ 4 H 2D 250 ~CHae,
' CH, 4.10~4.90 ppm %5 X% 10.80~10.95 ppm DR E
| CH’CH’N<CH, h 2H, 1H 23 —OH, )NH, —N*H( 0 7= b v
N FTL0LEbhE.

II in dry ethylene glycoldimethyl ether
dibenzyl chlorophosphonate in dry CCls

Oxp.~ OCH:CHs
07 SOCH.CoHs

CH,
CHzCHzN<
| CHs
N

5% Pd-Al, 0, H,

in CH,0H
H
Ox P~ OH
o7 o2
@®H ,CH,
CH,CH,N
| CH,
N

H I

WIEGR Licob, Mk Ethylene glycol dimethyl
ether {Z{EA L, F.R. Atherton H0DV vEMLBE
2P, Filciz Dibenzyl phosphite s BHL U7
Dibenzyl chlorophosphonate oOPI¥E LRBEHE LK
BERS. RIGEsLEEEYHAEL, BEDIsr e
RV ATRGETAN VEEET LI F AT 2B L
“C 4-Dibenzylphosphoryloxy-N, N-dimethyltrypta-
mine #45HL, THEOWTE%AT LI L TR
3R & T MR T 2T o 7o, A. Hofmann
BILRT Licob, it ErEL, HEe FEL T
Psilocybin (M) %{3TV52% bhbhil, 25
PRN Rl 2 NV E BN AR d W B ] o )
oL EYED Tt -7:. Psilocybin 07 5
svaviklb, BEEHEL REY (D) 25
A BT RESR U b DI Fhsg 218 ~222° 275 LR
flie—3 L, Fiovv FERD BIRIERZT: Psilo-
cybin EIERELACHS, REASRETIED bhiloh o1,
A2 —=N-28% T vE=T7K=100: 1.5 & RBIMLE
& UT TLC RRAARHEE, M—2# v b{Ibh,
Rf {1 0.05 (Psilocin 12 0.34) 12 3iREZIRAT®, X
U v IR Psilocybin & —F Lis.

UV, IR, NMR, Mass A7 b A DOHEXRLT
A5, Mass A7 b A4, S.W. Bellman iz
HBHr5c, 1EMEDRINESIL T otc.

UV A7 AL 268, 280, 289 mp 1B INAE At

AR b ATER, v FIEho Psilocybin oo
WTHTRV, WER S MO#ET & —FT5 2 E W
mERie.

el T T 5 Mo T 5 W,
TR AT 5 449 otz X 23rb, FHAMT
SENED BERA S i, BEARKIERI2L0THS.

3600 2800 2000 1800 1600 1400 1200 1000 800 600 400 200
Wavenumber (em~1)

Fig. 1. Infrared spectrum of I (KBr tablet)

£ B o 8

4-Phosphoryloxy-N, N-dimethyltryptamine (Psi-
locybin) (III) I 5.5g% IN Kfbr btV .
AR —AEWI0mIZENL, DWTRET CiELE
BHETE. BREOIERGCTADEET, 40°,
Ky vER ETIMEMEERE LcDL, fEK ethylene
glycol dimethyl ether 200 m{ i=i%im L, & hiciiie
1z dibenzyl phosphite 8.3g 2 5B L7 dibenzyl
chlorophosphonate O PUE(L IRFEIHFHA N2 BE T 2
FEiR VIR 5.

dibenzyl chlorophosphonate o : dibenzyl
phosphite 8.3 g # KU (LR 100 m! &iEa L,
BRI ALBELHZAELEN LML ERY, HHGY
oz hicdiftAr 7 v 4.5g EEEKPEEAL R
10 mi 2 7Ens LAIB WO RUGTRE 17~19° i b7t
5, 15 HECiEMmT 5. O\WT 90 M, BEFAD
WIERTISTHFRPCIT. C omEERERR Y%
DEEHNS.

DWTRISH Y HIEERHERL, RAYE 7 e vk
MARENL, REHEHFHILTRE, AHITAH
VEEEEET L $ 5 450 g o ER S5cm h A
AL, Zrehra-=x2)—-ARBE(9: 1) 2H
WTHSAZw= 7574 —TEVERTS (B
20, BEEER@EL, BYWE Az~ 150ml 2
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L5 % T A« TASH 5g il CHEE
TEXTFeD. BEXSHFIL, AWEFEERMBL, >V
# 4 (100 mesh) 200g 2 oDEHREScm DH 5
AEFL, AZI=NTHSAIvR IS5 T7 4 ~%
Ty, B2 @ER, BREWEK»OESR LN
218~222° (XHBREZHE(E® 220~228°) D &5k 0.6¢
(7.8%) 13%. :

UV MeOH my (B1% ) 1268 (217), 280 (179),
289 (137)

IR cm™'(KBr) : 1100 (vp=0), 920 (vP-0)

NMR (DMSO-d;, TMS, ppm) : 2.70 (6H,
singlet, 2x-CH;), 3.00~3.40 (4 H, multiplet, 2x -
CH,-), 4.10~4.90 & 10.80~10.95 (2H & 1H,
broad signal, ~OH, NH, -N*H(), 6.80~7.20 (4H,
multiplet, aromatic protons)

1 B

A AR ER SWERE MP-J2

UV : A&l EPS-3T #

IR : BA%E DS 301 #I

NMR : HAETH C-60 HL %

Mass : HAEFE JMS-0ISG-2 &

IR, NMR % XU° Mass JlE7c &L TR«
BE, R WeRWicHSHBEE, MESHEE
B, BEEHAEER IUMTAARCEHLET.
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Studies on Hallucinogens. VI

Synthesis of 4%,1%-Tetrahydrocannabinol

Masako Ono, Mochihiko SHIMAMINE, Kazunori TAKAHASHI and Tetsuo INOUE

The major biologically active constituent of Cannabis sativa L. is 4°-tetrahydrocannabinol (4°-
THC) and its isomer 4%THC, 4%and 4°THC were first synthesized by R. Mechoulam et al. in

1965.
of olivetol with (+)-cis-menthadienol.

In 1967, T. Petrzilka et al. developed very simple method to synthesize them by condensation

484219 _THC is synthetic isomer of THC with a double bond between the positions 6a and 10a
and have very weak pharmacological activity. The famous hallucinatory compound parahexyl,

DMHP and MOP are derivatives of 48¢:1%.THC,

Synthetic procedure of this basic compound from olivetol in 2 stages is described.
Olivetol (I) is transformed into the corresponding pyrone (II) by reaction with ethyl 4-methyl-

2-cyclohexanone-l-carboxylate and phosphoryl chloride.

By refluxion of II in dehydrated benzene

with 2 M methylmagnesium iodide-ether solution and subsequently, the distillation of the reaction
product under reduced pressure (4.8x10-2 mmHg) gives purified 4%¢»1%-THC (III).
II and III have been characterized by mp or bp, UV-, IR-, NMR- and Mass- spectrometry respec-

tively.

(Reteived May 31, 1974)

Tetrahydrocannabinol (THC) i KFEDOHZIRK D

ELTAMBRTWEH, RAKE £-3 X0 £-THC

NE&EThn. 4-THC i 1965 4, R. Mechoulam
LYY »TEREh, 1967 4£i1cix T, Petrzilka 52
73, Olivetol & (+)-cis-Menthadienol * D& RIG
Try, B-BIV AS-THC REHR L. ZOHBR
T AV ATILRMESh, BETS NIH oWf5Rs!
ERFC2eEo 45~ 4°-THC ORBBEE
DY LTl TBEY,

MLE, &< o THC FRANREFREN, JUFHAO
AdLhTWH DL bbb, ASFEEHERKE
X B TRl 2P e sy T, Parahexyl

(#r73%), DMHP (f83fl) ofitiaRe{Thd
Ziwino DT, LN E, Shb MU
ZIikEARATT D 4°90a-THC O FRERALde.

CH, OH
y-Frams
O

H,C CH, 468,100 THC

A%e1%-THC 13 KRITITELE Lic & THC o—
fiThs. H Isbell Bz riui, AR5
ERGARFARTH 50, JERcss < T 5iiam
YRPNHEETHY.

BROAMEL R. Adams 559 237z o foizh R.
Ghosh 57 =X b Olivetol & Pulegone & DA
L oThInt, Fo¥ F. Korte 5 HEOA
L7 48419-THC 2o\ T{Fn o7 Craig 5t 7
v b /57 4 —OE, BEOERGATE LD
R L, Adams Of}fedDr 3 oDOREEOREY
fehie, 4%1%-THC D&REY 100 &T5& %, fi
NERZN 10 B X 0.5 THHZ EMREHIh T
50T, bhbhilid, ¥ wwrd R, Adams O
HEONE » TRRE TR Lt L.

Olivetol (I) & Ethyl 4-methyl-2-cyclohexanone-
1-carboxylate &%, 4% vy vOFET CRIK
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CH,
HO, 0
COOC.Hs
OCSH"(") POCl; in dry benzene
HO I
CHs OH
CH.Mg1
G yemin 2
in dry benzene
Co-0 I
CHs OH
3 yroms
H T O

CH, I

L, $i5+5 Pyrone f (I) AR LA fibhik
LR » LD C, flls 181.5~182° %#7RL, X
BAIL & D—FD BB bt £ TH oM BHHT
51, IR, NMR, =A A7 b %I L.

IR AR7Z7 FAiR 1660 cm™ =z C=0 o, 3210 cm™?
iz C-OH &= X 2 /pfaiEgia/mL, i NMR A~7
vk 0.87ppm @ 3H 233 {20 w~amyl FED A
AF, 1.12ppm @ 3H 29z 4+ 13E, 5.95~
7.14 ppm (broad signal) ® 1H 21 20K (I
KERBUC X DHEE) o7 vr vEEhFHRTLO
LELZBR, RAARIIATLSTFA4F v E— 7
300 2MEph, OTHAHT ENMERTERL.

OAD 6 iz A FAM2 OFIEATH LD, HiTa v
fbxagn=rxvyaking, 12 RemMEGER L.
RIGAERY () ks, ik, 3 110~116°/
4.8%x10?2mmHg #RL7:.

IR A7 byY 1050cm™* & C-0-C o, *7:
3380cm™ = C-OH MR X R LAY, OO
C=0 12X 2z #H%k Lic (Fig. 1). NMR A7
Fauir 1.06, 1.40ppm D FhFho 3H 2, 6L
ORECHE LY =3 F—1DArFAED T+ v
BRTLDEEL LR, SAAXI AT H 4 F i
314 [T X B4+ ve— 72 bRt (Fig. 2).

bhbhOFR LI, &z Adams BEE L

3600 20001800 16001400 12001000 800 600 400 200
Wavenumber (em~1)

Fig. 1. Infrared spectrum of [I

(liquid film)

299

100
2
E 0 314 (MY
20 175 231242 258 271 283 _L
P
0100 120 140 160 180 200 220 240 260 280 300 320

wle

Fig. 2. Mass spectrum of [I

= THC %, F. Korte 5% Craig Hfd7 <t 7
57 4 —THEE LT RERS 442%-THC (£
90%) & UV A~z baApi—F L. THC OKIGSK
, BRHEGT X sEEoERIbVHEZ L
T, AEGHOERACRIT 255, GRIEOY
R, BRAEABORRBVETHS.
£ B o #

1-Hydroxy-3-n-amyl-9-methyl-7, 8, 9, 10-tetra-
Olivetol (I) 9g &
Ethyl 4-methyl-2-cyclohexanone-1-carboxylate 12g
LRGSR vEY 50ml wiFErL, F¥F by v
9.2ml #InZ TARH, MERETS. BHERIGHE
% 10% WERKFES bV v ABHP R, RGO
FEoEEY vESMLIEOL, SvEVERSIRL
IWAKBRRET Y D v A TS S, NvEvRPALLE
DL, BHOUIERAYERE=F A bH/EHAL, /Bl
5 181.5~182° (SCHKIDAL{H> mp 180~181°) dDikH
ofafEfI 5.9g (39.3%) &k,

UV MeOH e (E]% ) 248 (314), 256 (353)

IR cm™! (KBr) : 1660 (vCc=0), 3210 (vC-OH)

NMR (CDCl;, TMS, ppm) :0.60~3.12 (14 H,
multiplet, 7x-CH;-), 0.87 (3H, triplet, -CH3),
1.12 (3H, doublet, -CH,), 3.28~3.83 (1 H, mul-
tiplet, >CH-), 5.95~7. 14 (1 H, broad signal, -OH),
6.65~6.80 (2H, multiplet, aromatic protons)

Mass : M* m/e 300

1-Hydrory-3-n-amyl-6, 6, 9-trimethyl-7, 8, 9, 10-
tetrahydro-6-dibenzopyran (4%a:1%_tetrahydrocan-
nabinol) (III) O 4.5g % 50m! QK&
VBB SR, ZMav{br Frw S x vy AfiK=
~F VAR S0ml kpnx, 12 REEIMEGEITS. %
BRIGH R K& Lic 10% LT v =7 A1 200
ml I F L ¥, RRIGDavibAFL =R T A
HAMLLLOL, FEEERE2IL, K<y
vCHHL, 2EDOGFHEELY, K, 2 T5 %K
BAKFEF L Vv AIER, SHEKTHRE- DD
fOKGERET t Y v A THRT S, EERYEE Lo
b, @O L MIEZED  (4.8Xx10"2mmHg)

hydro-6-dibenzopyrone (II)
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L, #H& 110~116° oREamiRDIV CURGEREY
191~192°/1 mmHg) 4.2g (89.2%) #137-.
Uy MeOH oy (B1Z ) 1208 (896), 274 (404)

lem )

IR em~1(liquid film) : 1050 (vC~0~C), 3380 (vC-OH)

NMR (CDCl;, TMS, ppm) 0.60~2.68 (15H,
multiplet, 7x-CH,-; >CH-), 0.88 (3 H, triplet,
-CH,), 1.06 (3H, singlet, -CHj;), 1.17 (3H,
doublet, -CH;), 1.40 (3 H, singlet, -CH,), 4.70~
5.10 (1 H, broad signal, -OH), 6.05~6.42 (2H,
multiplet, aromatic protons)

Mass : M* m/e 314

TH 4 OMERY, MEFRE WKW SIGEEE,
MEBEHERE, EREVSES X UMBAALIED
L. :

X Rk

1) R. Mechoulam, Y. Gaoni:J. Am. Chem.
Soc., 87, 3273 (1965)

2) T. Petrzilka, C. Sikemeier
Acta, 50, 111 (1967)

3) G.G. Nahas : Marihuana-Deceptive Weed,
p.91 (1973), Raven Press

4) H. Isbell, T. L. Chrufciel : Dependence
Liability of “Non-Narcotic” Drugs, p.97 (1970),

: Helv. Chim.

R WHO

e L 52 e S MP 7 5) R. Adams, B.R. Baker : J. Am. Chem. Soc.,
Al L Eﬂjiﬁﬂf’ﬁgmﬁmmliz’zu -J2 e 62, 2401 (1940)

UV: B3 EPS-3T % 6) R. Adams, B. R. Baker : ibid, 62, 2405

(1940)
7) R. Ghosh, A.R. Todd, D. C. Wright: /.
Chem. Soc., 1941, 137

F. Korte, H. Sieper : Bull. on Narcofics,
17, No. 1, 35 (1965)

IR : HA4EEL DS 301 #
NMR : HATFE C-60 HL R
Mass : H&AE T3 JMS-0ISG-2 # 8)
IR, NMR ¥ X0 Mass A2 b aAfliiEic B L

KITEFNWCBE+ 5038 (B 7 #)
Parahexyl 0 &5k

AEET « EELE - BiR—18  HLEH

Studies on Hallucinogens. VII
Synthesis of Parahexyl

Masako ONoO, Mochihiko SHIMAMINE, Kazunori TAKAHASHI and Tetsuo INOUE

Parahexyl, Synhexyl or Pyrahexyl, with a double bond between the positions 6a and 10a, and
having a n-hexyl rather than an n-amyl side chain of 484:1%.THC has the highest marihuana
potency among the z-alkyl substituents (CH;~C;H,;) of 4°¢0_THC. In 1971, L.E. Hollister
showed that parahexyl had, in man, the same psychoactive potency as its homologue 4%¢:1%_THC,
But both compounds are 1/3-1/6 less potent than 4°~-THC.

Synthetic procedure of parahexyl is described. The methods by R. Adams et al. and C. M. Suter
et al. were further developed.

3, 5-Dimethoxybenzamide is transformed into the corresponding ketone (III) by reaction with
n-amylmagnesium bromide (II) prepared from n-amyl bromide and magnesium. 3, 5-Dimethoxy-
phenyl-n-amyl ketone is reduced to 3,5-dimethoxy-n-hexylbenzene (IV) by Huang-Minlon method
(improved Wolf-Kishner method), then IV is demethylated with hydrobromic acid to 3, 5-hydroxy
substitute (V). The refluxion of V and ethyl 4-methyl-2-cyclohexanone-1-carboxylate in benzene
with phosphoryl chloride affords VI, which is finally methylated to parahexyl (VII) using 2M
methylmagnesium iodide-ether solution.

III~VII have been characterized by mp or bp, UV-, IR-, NMR-and Mass-spectrometry respectively.

(Received May 31, 1974)

Parahexyl {3530z Pyrahexyl %\ 2 Synhexyl Ebvbh, KEOFHERS 4°>-THC o homolog
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CH; OH
Q- ems
C—0

H:C CHs

Th%H 451%-THC ((63)Y 0 3{LD n-amyl L
2 m-hexyl CEE1 2 BDRICERMAT, a0 2-
alkyl $%il{f (CHy~CgHip) @ 5 LRFEH S & FHL)
HPRET 4519-THC 0y 2 {5 TH 3P.R. Adams
Bzl b 1940 EEZAREh, B RREERS te-
trahydrocannabinols DRFFRIZHBE LT H W6 h
#-. 1971 48, L. E. Hollister 1 ARJicsat3 % 540
L LTo% % 4°-THC o 1/3~1/6, 4%1%-THC
ERALTHDERTWDY. FUHHEA, A TE
HixEWwEIhTnaY,

AP Psilocybin & HEE, FAEHRKIGT X 3
TREACETAHE (24K)] o—RE LTk
w7,

HELIRELIEY TRt hoAMT C M
Suter 59, R. Adams GLOFEP? HEIL, —
WEE 2%, Parahexyl [FHERAHOID, 0
DHERRARI.

M
n-CsHuBr ——i——% n-CsHuMg Br
1 in dry ether I
H,CQ
QCONHz H.CQ
HC COCHn 2
H,CO it
HsCQ HO
Coln(n) —DF CoHus(n)
in CH:COOH
H,CO v H v
CH,
POCI;, Cc=o
COOC2H5 CGHIS(")
in dry benzene
VI
CH, OH
CH;MgI
in dry ether Y oHua(n)
_C—
H:C™ \
3 . vu

ZoFEgd, (b&Y O~V 2E58MKT V 24
% HIYTITis » 1= Suter DK, V-~V ik Adams
LR T2 bDTHB.

n-Amyl bromide (1) 122V = ¥~ ARUIGAEE <
73 vy ARVER & T n-Amylmagnesium bromide
(I) &1, zZhic 3, 5-Dimethoxybenzamide %X
RER, y v (D) 267, BHREGEHREEILT b
hbhit 80% =z —% AW, B 51° O%h -
BOfsfmE B, BAiX Suter oL D& ZIE—
FHLTED, IR A2 AT 1680cm iz C=0 o
HEigE 2R L, NMR A7} ATlL, 0.70~2.00
ppm @ 6H 3320 -CHp- oY wm tv¥, i
0.90ppm o 3H KA Fr3, 2.92ppm @ 2H
N -COCH,- o7 wm + v#RL, 1 {2 fil# -COC:Hy,
N LMCEN, 3.82ppm D 6H M3 H X5 D
2250 ~-OCH; #7851, X612 Mass A7 A2y
FE2BORCIBNFAAVE—IRELIOT I T
HDHEWR L.

I DO»AF=A3ERRITT 50, Suter biX,
MHERHEE LY OFEEZAVWTWASY, bhbhit
Wolf-Kishner #EuxBBLEF L AL, f{4E
Huang-Minlon #:? 12Xk o, @B oSSR
V) WEr-m, ke, s 139~143°/6 mmHg
#RL, XWEE—F L. WizoWnwTh I LR
IR, NMR, Mass A% 7 } oW T OHREIRNAS,
WEOHEE, IR A2 bk, IiITh-7c 1680 cm™?
DO C=0 1B -7 DHEELEHL, NMR A=
7 bATiL 0.70~1.85ppm @ 8H 434 oD -CH,-,
0.88ppm @ 3H 31D n-hexyl DK 2 F 1,
2.35~2.72ppm @ 2H 7% 3, 5B = = LiCES
GlicAaFvvose b vERL, 220 -OCH; %
3 3.67ppm @ 6H D Hh, Fh Mass A~
ZMPATHFAAVE—27 222 HiEbh, IV 2E
Bz ENTET. _ -

IV DA FEvAio Bz Fa{bix, RIEKESY
BUWBHEERI ok, BRLTE bhichRyoha
1% 175~179°/6 mmHg ©, XHAfliE—31%. Y
Lich D2 hicEE L, Kb 1 @EmEHLTs L
Al 38~39° ORI MIE bivic. Suter HiXE
HREED D, KrbOEHLY 3EERVIELTHT
e\, EhE 49~49.5° @ monohydrate T\ 5.
bhbhoGiesgdd, 3FEER GRIE, 40°, 48K
VU T3 E, SKORIEEMRYG (V) &b,
TOEEFOMINT 1T ORKICHIY L.

V &2onwTo IR A~<27 b3 3310cm™ 1= -OH
offfEiBEETRL, NMR A< 44 4.40 ppm @
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2H» 220 -OHdD7Fr | v&/RL, Mass A7
ATRAFRINC I B HTA A v e~ 203 bR,

V i Adams 50HED it - T Ethyl 4-methyl-
2-cyclohexanone-l-carboxylate & 4% v#ifky v &
#{EJ1X4, Pyrone {§ (VI) %2{37. T hUfERs 173
~174° #L, LEMAE—Fr Lo, Hii%Wind 5
ozl Lis IR A22 F ATix 1670cm~t 1z C=
O o, 3320cm! iz -OH ofpffiiRhrGds oh,
NMR A2 A% 0.65~3.10ppm o 16 H 23 8 {1
» -CHy- 7w+ v, 0.83ppm & 1.10ppm @
3H 2, FRERIMO~F UALDU A F A, 9
fro A F 3%, 1.60 ppm (broad signal) & 1H »
1 oA (MRERIRIC X DR o7 e b vir
FLTWA LD ETR, Mass A2 b AL FIE
3 I LB FTFAFVvE— I ERFRLTVE.

Parahexyl (V) ®#{357%%, ViicavibsFr=
Sy A ERINEE, 2204 FAEE A Z KA
7o FEMUTHEARD - AR & s (VD) 28
208~209°/3mmHg %R L, XHfEEO—FAHRbh
7=, F¥t, UV A7 P 228 mp X O° 270 my
R R L, & XIS 4 Adams
HBAFLMELLLDE—F L.

finhts IR A2 b A2 1050cm™? = C-0-C,
3400 cm™ 1= C-OH oA RL, VIICEDHH
i C=0 3¢ v~ 7 13iH% L1 (Fig. 1). NMR
227 b 0.88ppm @ 3H A3 {ird> n-hexyl 3%
DFsEAF A, 1.15ppm O 3H A9HLDd 2 FLE,
1.05 X0 1.35ppm o FRFND 3H M6 {ZDf#
BRI E LY = 17— DA FAIEDOT v |
Vi, Ffc 5.30ppm o 1H M 1{Z0KESRE (FK
HEPC L DL OF e b VERTLOLEL bR
(Fig.2), Mass A7 A THLHFA A v~ 27 328
Aiohte.

oo

3600 2800 2000 1600 1600 1400 1260 1000 800 600 400 200

Wavenumber (em~1)

Fig. 1. Infrared spectrum of VI (liquid film)
313
100 325(M 1)
o 80
E 60
= 40
= o 175189 203 242 258 285 l
[ ORI R N N PR T
120 120 160 180 200 220 240 260 230 300 320 340

n/ec

Fig. 2. Mass spectrum of VI

S hBOEIT Parahexyl (VI) ORI 3
L0 LMD, 400-THC 0 ARY Th~7e
5, RELOTIEMRERUT, BE e L L
THVCBETE, EREOHRE LI, ALK
N B OTRRASLE TS S,

=B o0

3, 5-Dimethoxyphenyl n-amyl ketone (III) #n-
amyl bromide 75.5g #*#tK=—7 4100 m! (Z{Fh
L, ZV=¥Y—aARIEMNeG=s3 vy s 12.2g 12
BIvToMmE, 2WT 2N R e 23 5 RIS
5. Wtz iz 3, 5-dimethoxybenzamide 23g #
MM, & Hifik=—7 o 150ml ZGML,
50 FflA EEEIeh bR 5. IR O0ml 2
Gk (9105 ThARARL, =—F APl
b, ORGP Y o A TG MEL, R
Mk 80% =z ) —AbIRL, AL 51° (3CHR
FLIRAE® 53°) DEA - fafkih I 24.5g (81.7%) %
37,

Uv MeOH ), (B1% 1y 1263 (275), 317 (97)

max lem

IR cm™ (KBr) : 1680 (vc=0)

NMR (CDCl;, TMS, ppm) :0.70~2,00 (6H,
multiplet, 3 X-CH,-), 0.90 (3H, triplet, -CH,),
2.92 (2 H, triplet, -COCH,-), 3.82 (6 H, singlet,
2%x-0CH,), 6.58~7.20 (3 H, multiplet, aromatic
protons)

Mass : M* m/e 236

3, 5-Dimethoxy-n-hexylbenzene (IV) I 16g iz
KiME» Vv 4 10g, PV=FVvvryYya—n1 75ml
FIV 8% e Fyove ¥y~ 7.5ml %Nz,
1HEMARR LicD by & v — IO RETED
BEEAS 175~178° imhb MR B Z T L, AEH0%E
Sk b, BD otk 3RMERTTS. oW TR
BRI 2ofp by, HlBTFL, =—7
AT, =—F AR ERARTE LB, WARBERR
F UV ATIER LoBERELHEL, AR
JEAR LTI 139~143/6 mmHg  (SZRRERALD
141~143°/7 mmHg) O, - EHERGE IV 7.1g
(47.19) ® i,

Uv aMeOH yy (E1% ) 1273 (77), 279 (77)

max 1cm
IR cm™*(liquid film) : 1680 (vC=0) Dit§dk
NMR (CDCl;, TMS, ppm) :0.70~1.85 (8H,
multiplet, 4X-CH,-), 0.88 (3H, triplet, -CH,),
N
2.35~2.72 (2H, multiplet, { _H>—CHe), 3.67
J
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(6 H, singlet, 2x-0OCH,),6.1~6.4 (3 H, multiplet,
aromz\ltic protons)

Mass : M* m/e 222

3, 5-Dihydroxy-n-hexylbenzene (V) IV 7g ik
EEER 50ml XU 47% SLLKSERER 20 m! Nz,
A BEMAMNBGEN T . RIGHRKKPzEX E, Lhi
DOEFHEAEF Y v ATl Loy, KEKES
Py aRMLTHEECL, =—~FATHETS. =
—FAENT 1056 Rig{bs MU v ABKEIRVEY,
KGN L, FHERTHEC LT=—7 2 Tt
5. =~—7 AT RRR T b U v A TR Lic
OLENEYEEL, IRYEWERBL, ¥ 175~
179°/6 mmHg  (GCRREZIRAHE® 192~195°/11 mmHg)
OFYRED. JHTTCRELT O T A KA
L LA 38~39° (CCHRECEAI® 49~49.5) ©
WIEELES (V. © monohydrate) kfi. IO
monohydrate % 3 B§RIiEER (BRE, 40°, 8K Y vFE)
L, EROBEHAmE Vv 4.0g (65.5%) w#H
fz.

UV MO 1y (EVZ ) 1276 (79), 281 (78)

IR cm™*(KBr) : 3310 (voH)

NMR (CDCl,, TMS, ppm) :0.60~1,90 (8H,
multiplet, 4x-CH,-), 0.88 (3H, triplet, -CHj),

N_o—
2.20~2.62 2H, triplet,d >—CH2—), 4.40 (2H,
N—

broad signal, 2x -OH), 6.10~6. 35 (3 H, multiplet,
aromatic protons)

Mass : M* m/e 194

1-Hydroxy-3-n-hexyl-9-methyl-7, 8, 9, 10-tetrahy.
V 4g XU ethyl 4-
methyl-2-cyclohexanone-l-carboxylate 3.7 g % fEK
~vEy A0ml wEns L, ATy v2ml &
%, SEFRMMEGRIT 3. WERIGK R REKFEF b
Y o ARITRVETRICE X &, #5AEWEL oRET 5.
EEfip =7 b BEREM L, Bl 173~174°  (CCRRECIR
ffi> 173~174°) OBWEEHKH VI 3.7g (67.2%) *
.

UV MeOH 1y (EL% ) : 256 (350), 305 (495)

IR cm™ (KBr) : 1670 (vc=0), 3320 (vOH)

NMR (CDCl;, TMS, ppm) :0.65~3.10 (16H,
multiplet, 8 Xx-CH,-), 0.88(3 H, triplet, -CHj), 1. 10
(3H, doublet, -CH;), 1.60 (1H, broad signal,
-OH), 3.20~3.75 (1 H, multiplet, >CH-), 6.55~
6.80 (2 H, multiplet, aromatic protons)

Mass : M* m/e 314

-dro-6-dibenzopyrone (VD)

1-Hydroxy-3-n-hexyl-6, 6, 9-trimethyl-7, 8, 9, 10-
tetrahydro -6-dibenzopyrane (Parahexyl) (VII)

VI 3.6g #iEKv¥y 8ml ZHEEHL, 2M = v
{ErFr=rix oy n - BKe—7VETR 0 ml &0
Z, 12 REMEER L0 bRIERZ K Lic 10%
LT ve =Y AEWH 200ml it < R
[BaIL, K, 5 RRMAKRF MY YAEE, &b
K THE, ERFE S P Y v ATEIRE LcD b,
B EEL, BEYRMERT LA 208~209°/
3mmHg CIEEZRIR{E? 190~192°/1 mmHg) ©kns
SEIRYIT VI 3.0g (79.6%) %1},

UV MeOH 1y (BI% ) : 228 (859), 275 (379)

IR em™ (liguid film) : 1050 (vc-o0-C), 3400
(vom)

NMR (CDCl;, TMS, ppm) :0.60~2.90 (17 H,
multiplet, 8 Xx-CH,~ & >CH-), 0.88 (3 H, triplet,
-CH;), 1.05 (3H, -CHy), 115 (3H,
doublet, -CHj), 1.35 (3H, singlet, -CH;), 5.30
(1H, broad signal, -OH), 5.85~6.20 (2H, multi-
plet, aromatic protons)

Mass : M* m/e 328

e b

b WIARBIE R SRR E MP-J2 B

UV : g8 EPS-3T 4

IR : AA&4¥%E DS 301 7

NMR : HA&EFH C-60 HL 71

Mass : HATFH# JMS-0ISG-2 7

IR, NMR ¥ X0 Mass A7 + A DJlE £
UTHi < (), HERE Wi SR EE,
INESEMERE, EREIEPIEE 35 X UERA AR IR
LET.

singlet,

X i

) KHBET, HHHEE, WG
R, 92, 44 (1974)

2) R. Adams, S. Loewe, C. Jelinek, H. Wolff :
J. Am. Chem. Soc., 63, 1971 (1941)

3) L. E. Hollister ;: Pharmacol. Rev., 23, 349
(1971)

4) H. Isbell, T. L. Chruéciel : Dependence
Liability of “Non-Narcotic” Drugs, p.97 (1970)
WHO

5 R¥ET,
91, 33 (1973)

6) C.M. Suter, A. W. Weston : J. Am. Chem.
Soc., 61, 232 (1939)
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Studies on Hallucinogens. VIII
Synthesis of DMHP

Masako ONo, Mochihiko SHIMAMINE, Kazunori TAKAHASHI and Tetsuo INOUE

DMHP, one of the synthetic derivatives of 4%¢%-THC having a dimethylheptyl instead of z-amyl
side chain, was first synthesized by R. Adams in 1948. According to H. F. Hardman, the most
pharmacological potency was found to be DMHP, which was 10~62 times more active than natural
4°-THC. R. Dagirmanjian et al. and Isbell et al. also confirmed its high abuse-potential rating
and liability of psychic dependence.

Synthetic procedure of DMHP is described.

3, 5-Dimethoxyphenyl-1-methylhexyl ketone (II) is obtained by reaction with 3, 5-dimethoxybenz-
amide (I) and Grignard reagent which is prepared from 2-bromoheptane and magnesium. The
refluxion of II in ether with 2M methylmagnesium jodide affords 2- (3, 5-dimethoxyphenyl)-3-methyl-
2-octanol (III) which is transformed to octene (IV) with 20% sulfuric acid. IV is reduced to cor-
responding octane (V) by the high pressure catalytic reduction at high temperature in the presence
of Raney Nickel and subsequently, demethylation of V with hydrobromic acid affords 3, 5-dihydroxy

substitute (VI).

The reaction of VI and ethyl 4-methyl-2-cyclohexanone-1-carboxylate in benzene

with phosphoryl chloride gives VII which is finally methylated to DMHP (VIII) using 2M methyl-

magnesium iodide-ether solution.

II~VIII have been characterized by mp or bp, UV-, IR-, NMR-and Mass-spectrometry respectively.
(Received May 31, 1974)

'DMHP, 1-Hydroxy-3- (1, 2'-dimethylheptyl) -6, 6,
9-trimethyl-7, 8, 9, 10-tetrahydro-6-dibenzopyran, {3
KIRD FHIRS O & Ry 4°°-THC 0 3 LD n-
amyl &% 1',2-dimethylheptyl ZECEIR LA b D T,
1948 4, R. Adams BV 2o TARIh, 0%
TR HBD THC 0y 70 {5 TH D T ERIENHDTL
%. H. F. Hardman 5% %, THC &%oii{kic
DWLTTHIER R T -> TV %Y, DMHP oypat
MH-THC © 10~62 {EThH-tc kB X Tk b, i
R. Dagirmanjian 5%, H.Isbell® 4, +hFhoh
T bR T3 THC Fitkdr, 4 IRALRMN

(I:Ha
CH(IJHCan
CH;

DMHP

R&EL, BMMEFOTRBYE, tATiEomez ki
ERRLTWA.

bhbhidE 1 TR~cEBsVDENT, o¥F
winT e L b, DMHP Rt LOo-AR02 RS0,

Z DKk C. M. Suter 5% D H B - T,
3, 5-Dimethoxybenzamide (1) 2 537 3, 5-Dime-
thoxyphenyl-1-methylhexylketone (II) % & L,
LT R. Adams &Y O/R LRI -3 0T
%. Octene (IV) 2285 Octane (V) ~OEILO L&
oW, &Rz

2-Bromoheptane ¢ R~ 7% vy A LR FWTH
ML=V = ¥ — ARz, 3,5-Dimethoxybenzamide
(1) 2 TREL, v (I) %k, T 3%
REOURY T, YAl 118~122° #/RL, EE—
F L7, ELHENAD S IR, NMR, Mass & -
7 P AER TR oteb 2B, IR A7 b A,
1680 cm™ 1z C=0 O {PfERE %R L, NMR 22y
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H,CO
H,C CH!>CHMgBr 3 H;CO CH,
CsHuf CH;Mgl | 20% H.S0.
CONH; ————m——— OCHC:H,; (E—CHC;Hu———"
in dry ether | in dry ether |
H,CO I H.CO CH, H,CO OH CH,4
I s
CH;

H:CO_  CHs HiCQ ¢, HQ  cp, 0

| Ni I 1 CO0C-H

CogmCoty mer N CHCHCsHy —BL CHCHCsHy —— 28

] H, g in CH,COOH | POCls,
H.CO CHs H.CO. s HO CHs in dry benzene
N v v
CHsI\Jg I
Q O CHCHCsHu Q O CHCHCan
in dry benzene
Cc0-0
H,C
I A

b A TIX, 0.60~2.00 ppm @ 8H 434 2D -CH,- ©
v b v, ¥ 0.88ppm O 3H 3% hexyl FEDH
¥Ex A, 1.16ppm @ 3H A1 I-methylhexyl o
F 138, 3.20~4.30ppm © 1H X HCH-DF = + v
YIEREhRL, 3.82ppm @ 6H 21220 -OCH,
DO7Tw FVTHBEEL BRI, Mass A7 b 5347
FEICIDBDNTFAFvE~2E L DT, OIT
HBHERDI.

W #8570, 0 avftrFr=rrvyalk
Floxaie. I ixEhs 108~114°/2%x 10 mmHg o
Bk & LTEbhic.

zo IR A7 gL, 3500cm™ = -OH o,
1680 cm™! iz C=0 o L h FhMfiRE ¥ L, NMR
A2 b 42.0.60~2.00 ppm o 9H 234 o -CH,-
L YCH- o7 w b+ v&73RL, 0.88, 0.89, 1.46ppm
orhFEho 3H 33920 CH; o7/ v b v, 1.72
ppm @ 1H 23 -OH 07 wm b vERTLDEELD
I, Mass A7 P ATCROTFAAVE— 728220355
haz Ehb, 2-(3 5-Dimethoxyphenyl)-3-methyl-
2-octanol () ThHE L.

IO % 20% Wil & nskd 5 & & ClhikyTiebh,
w33 Octene (IV) Eich, Bohicikifamii
i3 100~112°/1.8 X 10-'mmHg #7R L, SCHR(E
L—F Li. NMR 2=7 b T, I i2dh -1 -OH
iS¢ 1.72ppm @ 1H A%k, Mass A7
PATANTFR62EIDFFAAVE~r BB DL
R, IV LFELic.

IV (3R X » TXHIET % Octane (V) 23 6h
5. bhbhix, <500 aEHK, 7o vaTH
i, FHR—=vrARRCT, BHRCXDBBET

Vi

AT RLFERERICR -, £ IVERRE
RWHEE LT, T OKEBEELE{LFA=1LTIR
MMEL7cD D, BRRTETHR- 8T, 7 e
FBRMCT ARV 2, BHhiEbBOETL
FARETCTH - Tz

IViisx—=vrAdyhigid L, KIBERE 130~
135°, EAE 190kg/cm?® OFEE, WEEMETY
Il 5 & L TR L. SR KIGERYE,
WA 100~110°/6x10"2mmHg €, CEREE—FL
7o. NMR 27 + A Ti%, Fikcicides bhfc 2.10~
2. 80ppm o 2H 7 YCH-CH 7w b vEiRTd

tHBbh, Mass A7 ML Th, HFR26412 L
Z:&J‘?»f FvE—7hiE LR

DWT3, SHLDA PFVAIEDOR 2 F 4B,
Parahexyl o3& LR, SUEKERE V-5 HE
ot BEELTELhCE, -6, MROERY
(V) 1%, ¥ 116~121°/3x10"'mmHg ©, SCMAE
E—FT 5.

IR A=2 } A% 3340 cm™! iz -OH 0T %
AL, ¥ NMR A7 b AT 5.50~6.00 0 2H

(TARFERRZ X DHK) 2250 -OH #RL,
Mass A7 ARG TER 26 R LDGTAFVE~
V4 75:-’5?- %, 2-(3,5-Dihydroxyphenyl) -3-methyl-octane

) DERDBED bhis.

VI {3 Parahexyl O& R Uik ¢ Ethyl 4-
methyl-2-cyclohexanone-l-carboxylate & KL X+,
Bafaofkih (V) »bhie. VI Tk 129~130°
T, ML IE—F L. Ei IR A7 bl
1680 cm~! iz C=0 », 3260 cm™! iz -OH D {{#EIRE)
#7L, NMR A7 b 0.60~3.10 ppm @ 16 H
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M3 OfED 7@MD -CHe- & YCH-CH D F v }
v%, 0.76ppm, 0.81ppm @ 3H 23, FhFh 3L
dimethylheptyl FEDKImAFA, YDA FLED
e b v, ¥4 1.10, 1.15ppm o+ Fh 3H 2%
dimethylheptyl fUfio 22om 2 F+4JE, 7.50~8.25
ppm (broad signal) @ 1H »1{ZDKEME (TEAE
Muz X vifigk) o7 e b vERTLOEEL LR,
Mass A7 b A TRFTFA AV E—2 356 2 {F5
A, VI DR AT,

DMHP (V@) % Parahexyl @iy & R, VI iz
b AFA =Ry AR EAE2 MO 4 FAIE
PEHATHE, Boh32TChs. bhbhdifii
R, MRoER O, 4 104~112°/3.8%
102mmHg -, Adams &V OfHELTWS 170~
173°/4x 10’ mmHg & Riz o> T35 VI iZoWwT
» IR, NMR, Mass A7 b ail, Wi VI A%
DMHP ThHAS5C &Rl Tichb IR A2
b ATIL, 1050em™t 1z C-O-C @, 3300cm™
-OH ofEiET%RL, VI Tinbh C=012X
% 1680cm™! OWIRALH%& L= (Fig. 1). NMR =
R7 PO WTE VI &Ml LA, 1,07, 1.42
ppm OZRFNRD 3H A%, Ptz 6 L0 MRS
Likv=idr—rorFriinrde r vERTHIOE
LTED bh, Mass A2 b ACh4Fik 370 12 X
AOoFA4FvE— 7 E6hk (Fig. 2).

RISHEERY (1)~ (VD 2%, wihd Adams
LB LDER—DHE, HHVITEEE/RLTY
Iy b b, BFMIG Sl DMHP () ©
Phawict sz LizowTit, Adams SAWESLL
SR LB 7 — 2 2R L TWinth 0T, JIEIRE
MEW LT HIE LT, SEOBFHCP T h v,

3600 2500 2000 1800 1600 1400 1200 1000 800 600 400 200
Wavenumber {cm~1)

Fig. 1. Infrared spectrum of DMHP (VIII)

100 355
;80
E 60 (M)
= 40 370
o

20 256 271

bl |
0160 180 200 220 240 260 280 300 320 340 360 380

mle

Fig. 2. Mass spectrum of DMHP (VIII)

£ B o 8

3, 5-Dimethoxyphenyl-1-methylhexyl ketone (II)
EF~IF VoA (Y =v—-ARIEH) 41.55g 1T
2-Fme~Fxyv 300g K=~ 360ml iz
MU ENZ, » R 6, 2HMMAER L
THAMULI 7Y = ¥+ —ARIFIZ 3, 5-dimethoxybenz-
amide (1) 78.6g #/n%, &HITMK=—7 1 500
ml EBMLT, » WIS 50 FERMAGRGT
Do B K LG U ink <, ERIED Y
V=P = ARABEESMLIDL, =~ F AR SIRL,
FOKTIRE > PV v A CERT . =—FAEHEL,
HBohicREAMYIE (2X10'mmHg) CHERAL,
YA 118~122° (UERERALY bp 147°/1 mmHg) @
WIEEMmRY O 98g (85.5%) {3k

Uv MeOH 1y (1% ) 262 (218) 310 (87)

IR ecm~'(liquid film) : 1680 (vC-0)

NMR (CDCl;, TMS, ppm) : 0.60~2.00 (8 H,
multiplet, 4x-CH,-), 0.88 (3H, triplet, -CH,),
1.16 (3H, doublet, -CH;), 3.20~4.30 (1H, multi-

CH,
plet, -CO-CH-CH,-), 3.82 (6H, singlet, 2x-OCHs),
6.75~7.20 (3 H, multiplet, aromatic protons)

Mass : M* m/e 268

2-(3, 5-Dimethoxyphenyl) -3 - methyl - 2- octanol
(II) k&L 2M 2ufbxFr<rx oy Ak
= —F AR 250ml = O 98g #iEK=—F 1 100
ml T UIERERTRML, W TE, »ERE
Tei B 1 IERIMENRE T 5. W, KeyLiHibs v
=y AfAfiEREINL, RRIGOa vbxaFr~ s
Ry aRGRLIOL, =—FARSIL, B
Wk =—7 L THY, EE0O=—FAHFREADLE,
KRR b Y O ATHEET S, =T ARFEL,
G ohc kW RE (2x107'mmHg) THEHL,
Uhrl 108~114° DERIXGEMIRTY I 90g (86.6%) %
13,

UV MOH ) (g1

max lcm

IR cm~!(liquid film) : 3500 (vC—0OH)

NMR (CDCl;, TMS, ppm) : 0.60~2.00 (9H,
multiplet, 4x-CH,-; >CH-), 0.88 (3H, triplet,
-CH,), 0.89 (3H, doublet, -CH,), 1.46 (3H,
singlet, -CH,), 1.72 (1 H, broad singlet, -OH),
3.76 (6H, singlet, 2x-OCH,), 6.25~6.80 (3H,
multiplet, aromatic protons)

Mass : M* m/e 282

) 1277 (102), 305 (39)
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2-(3, 5-Dimethoxyphenyl)-3-methyl-2-octene (IV)
M 90g iz 20% Bifs 1ml #hnk, JRE (30 mmHg)
TREEEELI-DD, T HLICHEN 8x10'mmHg)
W LTHE™L, #a 100~112° (CTRRECRMEY 182~
134°, 1.0mmHg) DORIEEHRG IV 65g (77.3%)
.

UV MeOH oy (B ) 1282 (73)

NMR (CDCl;, TMS, ppm) : 0.60~2.00 (8H,
multiplet, 4x-CH,-), 0.87 (3H, triplet, -CHj),
1.05(3 H, singlet, -CH,), 1.16(3 H, singlet, ~-CHj),
3.78 (6 H, singlet, 2x-OCH;), 6.25~6.58 (3H,
multiplet, aromatic protons)

Mass : M* m/e 262

2-(3, 5-Dimethoxyphenyl) -3 - methyl-octane (V)
IV 64.6g & TRA&MHOBMIEREIT 17 % »
fo.

fik i 5k—=ysrr 10g
RIS i3 e 130~135°
KOG B 3 Iefal
KEWE 140kg/cm?
BEEIIEN 190 kg /cm?
ERETE 17kg/cm?
(B 13kg/cm?)

KFRRILER 122%

DVTRE (6x107?mmHg) THEMRTIRVEEA
100~110° (ZERERARAAD bp 120°, 5x10~'mmHg) @
peEtmiyy vV 50g (76.7%) 1.

UV MR 1y 1% ) 1273 (65), 279 (66)

NMR (CDCl,, TMS, ppm) :0.60~1.93 (8H,
multiplet, 4 x-CH,;-), 0.80 (3H, triplet, -CHj;),
1.20 (3H, doublet, -CHy), 1.22 (3H, doublet,

-CH,), 2.10~2.80 (2H, multiplet, —éH—(lif_L),
3.73 (6 H, singlet, 2x-0CHj;), 6.30 (3H, multi-
plet, aromatic protons)

Mass : M* m/e 264

2-(3, 5-Dihydroxyphenyl) - 3 - methyl-octane (VI)

V 10g kEEE 65ml R XU 47% BALAKER
23.2ml %hnz, AREMPERETS. &6, RIGH
okhicE 2 ¥, PROTEREAEF bV v 2%
2T, BaLicDsh, REKFEF P Y v a2k Th
L, =—7FATHhET5. =~FAdhbiEy 10%
KREHEs P U o G IR B, KL+ Y T4
FRHEB @ LD, & bic=~F v Chlllid
5. =—FNERGILL, $EKEERET + Y v A Tigtk
Th. =—FAEPEL, GohcRFYEME (3

x10"'mmHg) THEHAL, P 116~121° kG
fili? bp 167~169°, 1.0 mmHg) D#E» - ik
VI 6.4g (71.5%) #*{i}i.

UV MR 1y (B ) 1275 (59), 281 (59)

IR cm™!(liquid film) : 3340 (vC-0OH)

NMR (CDCl;, TMS, ppm) : 0.60~2.00 (8 H,
multiplet, 4x-CH,-), 0.75 (3 H, triplet, -CHj),
1.10 (3H, doublet, ~CH;), 1.15 (3H, doublet,
-CH;), 2.10~2.80 (2H. multiplet, YCH-CHY),
5.50~6.00 (2 H, broad signal, 2x-0H), 6.25 (3H,
multiplet, aromatic protons)

Mass : M* m/e 236

1-Hydroxy-3-(1, 2-dimethylheptyl) -9-methyl-7, 8,
9, 10-tetrahydro-6-dibenzopyrone (VII) VI6.3g &
ethyl-4-methyl-2-cyclohexanone-1-carboxylate 5.4 g
HEARSvEY BBmlicEsL, & vy v2.7
ml E ik, 5IEEMAGRT T 5. Bk REKY 10%
PRHT + Y O a BRI E T WT, RGO+ +
VHALY vEGRLEDOY, SvEVEERSIRL, E
ABRF PV 7 ATERET S, AvEvEPEL, #
L IREAY R IE (1 mmHg) THEB LT, RRIGD
carboylate Z3EiLicDb, X HIZE (5.6%x1072
mmHg) THEAL, Pis 160~174° Dk - Gk
i 8.5g ¥}, ZhE=Xx7 =« KB EHEG
L, flid 129~130° (CrikzgiRfiid 134~136°) o
offsdh VI 2.95g (30.7%) #{3f-.

UV MeOH ) (g1% y ;048 (271), 256 (310),

max lem

305 (420)
IR cm™*(KBr) : 1680 (»c=0), 3260 (vC-oOH)
NMR (CDCl;, TMS, ppm) :0.60~3.10 (16 H,

multiplet, 7x -CH,-; YCH-CHJ), 0.76 (3 H, triplet,

-CH,;), 0.81 (3H, doublet, -CH;), 1.10 (3H,

doublet, -CH,), 1.15 (3H, doublet, -CH,), 3.20~

CH,

3.80 (1H, multiplet, -CH-), 6.60~6.80 (2H,

multiplet, 7.50~8.25 (1 H,

broad signal, ~OH)

Mass : Mt m/e 356
1-Hydroxy-3- (1, 2-dimethylheptyl)-6, 6, 9-trime-
thyl-7, 8, 9, 10-tetrahydro-6-dibenzopyran (DMHP)

(VIII) VI 2.85g @A vEy 25ml @G

& 2M S EAF AT IR YD A e K — T AT

KO0 ml & iz, 12ZRERMAVEIT 5. vtk BULHK

kg Ll 10% $b7 ve = v A EHbhCEF &,

KEED I {EAFA= I T ARFH LD,

BREBER YL, KER<vEvchiil, *v

aromatic protons),



54 woAE R RS

#9285 (1974)

VR EIZESWM LR EDLYE, K, DWT5%
RERKFEF PV v AR, SHIRKERIBYTHY
YeoteDb, AR MY v ATERT S, BiEY
MEL, BohRMERE (3.8X10mmHg)
THRIAL, b 104~112° CORFIRMAD bp 170~
173°, 4x10->mmHg) DOBEMBEMRY W 2.2g (77.4
%) 137,

UV MO 1y (E1% ) 1 208 (817), 275 (385)

max lcm

IR cm™! (liquid film) : 1050 (vc-o0-c), 3300
(vC~OH)

NMR (CDCl;, TMS, ppm) :0.52~2.80 (17 H,
multiplet, 7 x-CH,~; >CH-; >CH-CH(), 0.80(3H,
triplet, -CH,), 0.85 (3H, doublet, -CH,), 1.07
(3H, singlet, -CH;), 1,10 (3H, doublet, -CHj),
1.15 (3H, doublet, -CH;), 1.42 (3H, singlet,
-CH,), 4.70~4.95 (1 H, broad signal, -OH), 5.95
~6,40 (2 H, multiplet, aromatic protons)

Mass : M* m/e 370

e A e

R DDA A PR MP-J2 3

UV : il EPS-3T %

IR : A48 DS 301 7

>
o

G4 4 BT AVC2BENEHEEC X 55 HaRPOME

NMR : HAS T4 C-60 HL &
Mass : HABEFH JMS-0ISG-2 #!
RRAEESELCEL, §ETEE > ERER
KK, shiliZE—K 500 IR, NMR % X 08 Mass =
<7 bADOIENR VB L TEABEY, HEREL W
TGt SHEEE, MERIERE, BEEUEE
B LUPTBAARCER L 2T

' iR
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Determination of Sulfate in Food Colors by Potentiometric
Titration by Use of Lead Sensitive Electrode

Soichiro Ica, Keizo NAKAMURA, Kiyoko TANAKA and Masahiro IWAIDA

Commercially available lead sensitive electrode was found to be successfully used for the
determination of sulfate in several food colors, when titrations with standard lead nitrate solution
were carried out in 509 dioxane solution.

Recoveries of sulfate added to food colors were nearly 100%.

(Received May 31, 1974)

~ MEETHVLTWS. Lal, WTFhofikicsk

> 4 3
T oxon g VT b EHES DTE D U5 AR R T o Tl

TR AE R EEARIERORREEOREY 12
BRAEERTREIRE, TOAWET IS5 ¥
v vEIRREE LTI Y v A TR T B AR
ThoHN, CEOBERIC L AREBRFIEEYED
H, FRHALDTBRHTHL0TC, R LY 344
VEBREEACTEREEWBRE RSB LD, U

A.

T, O LCHEERETAZ X HD
ELT, A4 VvEREEREHEZAOKERTL B
DEMEREOHAERF LRz 2w THRET
3.
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i) B8
S02~ % Pt CiELIGE
Py +80.2~—PuSO, (1) |

ORIGTER Lz PSO, BRIERIMzHBREh S,
R o T e, SoEEO Pt oix, 1075~10°M
DERETERGCHRIET A ENTE S Thedb
B, 44 VEREE SR ST AR D 244 voR
fra s eyl o BREL LT L b 2 T,
Pu?* ORI E R TS,

ii) &E&

B OWETITA Y A VR 407 B A 4 v A
—x—%, {BREEIIA Y 4 ViR 94—82 Fh
F VERETEEY, HEERITY & v 90—02
B (FTAeLrvrya vE) RERLLE.

i) HE

VAT S AR 7 b Y U & (B & 400°,
3EERE Licts, ZAYKeE»LTO0.01 M BeE
L. ERIREES (Bl 2K ELLT
0.0lM &1L, EDTAR X %%V~ MigEEC X i
BB, ey viERGY, GRIIETHEAR
P oA RRE 1025, ARNAESs IUARE
& 152 Ak

iv) BADRE

BB EEREETL, 14+ v 2 —%~
OB OBEN 14 0.5 mV LRtk
&, FOEREEFHH L VEEMRLHE, Billsy
RwTohigmae L.

v) BR*

6F# 0.5g 2R, EE10m! O¥—n -8
L, UaFvv 26ml & XUERKEL ML THEN
50m! 75, ThiRBEEXBLT/FFv 7AX
-5 —ThIZA LMD, 0.01 M T ERiER %y
WTFLEEETO ml e RDD. FEROMEBED
8% Gir PV v AL LT BRI ES.

B &1k (%)

_ 0.1361x0.01 M Py(NO,), sl (mf)
BRI (8)

HRE IUCEE

R X b ERT A HER ORI COBEMER
(1.8x1078) 2K <, HEBECRTRE oo,
Ross B¥ ZUsd 4+ vERINTSZ &2 X b GHRE
P 22T\ 5.

F T CHLERTLIUEERIITNT 50% LA+

VIR Lic., FRMERCIEERRE T BVicfl
L h50, GMEDCLONATLSWIGRMEHAL
7=,

i) BEOREEE

FRORA F vBEOERPCOBRERE EHOE
OB E B Ltk b, 1A VBENETT %
&, BAOREMCETHERMIRL L2HRACSH
5. LaL, HEREMEDA + vBETHD 1075~
10°M T3 14U CTRAMIRTATE L.

ii) BRE
FEEROTIENT 0.01 M Bifg 7 b v o A IEHEH 5,
10 85X 15ml &Y, Uhsvv25mids LUK
inx € 0ml L35, WEREIERERECK.
TER R Table 1 WRTHE, CoRERHET
GREEE SRR L —FK L, REFckEESLS
Rich, TEHEUT Fig. 1 @abhb X5, §g
BBEofneE LR EATOBNOREY M TS
Heh bz &b b, HERDOREREBRIRERIE
CCHRMT A ANENHS.

—100¢

—~150+

—200

Electrode potential (mV)

—250

5 10 15
Volume of 0.01M Pb** sol. (mi)

Fig. 1 Titration curves of sulfate with lead nitrate
in 50% dioxane solution

0.01 MSO2; (1) 5mi, (2) 10m!, (3) 15m!
Table 1. Titration of sodium sulfate with 0.01 M
standard lead nitrate solution
0.01 M Na,SO, 0.01 M Pb**titer Deviation
taken (ml) (ml) © (%)

5 5.08 5.05 5.09 1.4
10 10.10 10.05 10.10 0.8
15 15.13 15.18 15.18 1.1

i) BABEAORMERRR

MEEINLERY 0.5gicvs+++ v 25ml, 0.01
M B>+ Vv A BUHERE Sml iz, FEAKT 50
ml iz L. e iigciEvi.
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BRILT7VRELUVTRAFRGI2 SRS XUCARHER
45, PV 7= 2vRELTARTFO1ISY
Jiv e,

FEiRz Fig. 2 wWRT X 5w QBERET K
PUELCOBMIGER D ) ORZOB(R/IE L I
S TWBEA, TV HEZRLTEY, Wy Y
AR IVAOFENLOBREO TR b TINTH- T,
BRIt 2R Ui, Licdi- CENRER S, Table 232
RLTc X 5 iR & 100% MUz i,

—200

Electrode potential (mV)

—250

5 10

Volume of 0.01M Pb * sol. (m{)
Fig. 2 Titration curves of sulfate with lead nitrate
in 50% dioxane solution containing 1%
food color
: not containing food color
O——0O : containing Food Blue No. 1
O——-o20 : containing Food Yellow No. 4
A——A :containing Food Red No. 102
Quantity of added sulfate to each sample:
5ml of 0.01 M Na,SO,

Table 2. Recoveries of sodium sulfate added to
food colors

0.01 M Sulfate

Food Color added found Recig%l)ery*
/
(ml) (ml)

Food Red No. 102 5.00 5, 04* 100. 4
(New Coccine)

Food Yellow No. 4 5.00 4.98* 99.6
(Tartrazine)

Food Blue No. 1 5.00 5.00* 100.0

(Brilliant Blue FCF)

* Mean value of three trials

Teds, ¥4 vT VROFLoOWTIIRMKA 3 Hic
DOWTHHEER TR~ o & 2 5, (GHMTIREN Tk
BAERL, $EIR. LMo TORE @0k
& UTHHERER Lo, WMELTRdILENSDD &
EZzbhb.

HEDHENE, 7 V/RAELIV Y 7 2202
2 VREAEL I W CREBETHHGBRE KGO %
¥, ¥ VT VRERIARYARE UTHEREL
obiETHE, TP TEL EH LD
ha.

X N

1) AR 3 RARRINYAIE"

2) GERHE, ERBT, SFERL: AERE 15,
346 (1969)

3) J.W. Ross, M.S. Frant: Anal. Chem. 41,
967 (1959)
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Cultivation of Medicinal Plants. II.

Studies on the Time of Harvest of

Papaver somniferum L. with Respect to Opium Alkaloids

Naojiro HomMA, Tsukasa HoRrRIKosHI and Seizaburo HEMMI

In order to extract directly opium alkaloids from the whole plant Papaver somniferum L., it is
the best time to harvest the poppies between 28 and 33 days after the flowering, because the
weights of all green fodders and content of morphine amount to the highest sum.

(Received May 31, 1974)

EfETgEREL e, 2574 YEDFRBREIE
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187 7= (1973 EEARFAN) LigoTw3.

7 ~VEROGHEE, b oI Lol T
i o0, roEPRBRLHALETH D, |
BERAFMBORREL IE L Db, o THFKDT ~
vEIGEYEHE L, —EPETi L2 e T
BL, fiEererehiToz &5, YJHE S,
3 L ZhddmffEd 7o, IOt 2 5
NEBLESEBRVEREELHRTS 0 LBbh
5.

TR OWTIL, 1944 ERREOTIRD 21
Hh, DNAT B e A FOEEMBERHME L
v ORI OWTIE, 1964 4, EH, KTED
DINHEHAIC X » CTE S RORE AR 7n 59 JBEVD
5.

FHE BT 1971 EX HERRHE HRY S Licr v #
w3y, Mok 2 REEEY M 5 10D,
1971 4E~ 72 &—fE, b= 5, P-1099k (Fo ¥
F) REEAL, DUEDIRBR MG L.

s XU
HR—Ff, ba=5, p-1099K (KA Y3R)
FHi 1 T, BFHEE AR vy vEK

B RITER
2) iR#hE, 71 424 A 30 H, 72465)36H
3) Mo, 1NTHEIE, BIKEFLMBAL0L,
* BAREEELSUASIC TR E
=y 1 T3

P2 E-TTHEHRL, FOEr—2Y —%HT2
Bk Uik 5. B AV D IR LEERSZ T <
ALV —FT T (isbL) T5.

4) MifEE: (K/10a) N30, p5, K9, Bi%& 75, &
A 25, Fapn 20, fukd 100, FEEM¥A 100 AIEIELE
e (6 Ak, 718k wiEh.

5) FEESI1E, hEtERR3E, FEFH (6 —635K
FAN—H) 7 BHEAE.

6) A xEEdbigEmERERicT G.L.C

ECHZE.
7 ExEt No PRYEIREE HFIAH

{ 1 EEfirv5 A% 7.16
2 1" 1277 *1123
THE )3 " 17 728
(—HE) 4 " 23 8. 3
[ 5 ” 28 8. 8
6 " 32 8.13
1 EBEXDI2HE  *7.25
724F [ 2 " 1617 129
lev:zs} 3 ” 20 8. 2
Ip-1099K/ | 4 " 241 "7
5 1" 2811 710
7 " 32n 115

* RS ~ARIGHIACAE LT 5

®OEB K R

F132.5m* Ky OFHETHY, £2133.6m®
WhOFHETHS. EE1, 2 DEMAOKMEL,
LEHETFOILRILTHS.

1) AFEOIRLL, SATRED R S RIFEW
KT aEmERT. filxid Table l wxas, —H
BORTIBIERED S5 B X KWL, 238

MEL %L, 28~33HEFA LTS, tras,
p-1099K ouitiz Table 2 kb, BTERED

12B% X 0IRRAIN LTS, b2 5Tk 28 B,
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Table 1. Yfelds and Morphine Contents in Ikkanshu (1971)
(Papaver somniferum L.)

Fresh Air-dry Airdry Fresh Morphine Morphine

Plot ) ) weight / weight contents contents/m2

weight _wexght of capsule
(g) (8) (%) (7o) (%)
1 2,233 240( 29) 11 0.32 0.036
2 2,954 391( 69) 13 0.33 0.092
3 4,390 573(134) 13 0.35 0.188
4 4,768 767 (190) 16 0.34 0.260
5 3,426 702(152) 20 0.45 0.270
6 2,748 607 (137) 22 0.45 0.248
Table 2. Yields and Morphine Contents in Torky and p-1099 K
(1972. Papaver somniferum L.)

Plot and Fresh Airdry Fresh Morphine Morphine

. . . weight Ail:-dry contents contents/m2

strain wieght weight weight of capsule
() (8) (%) (%) (%)
Torky5 1 6550 657( 78) 10 0.29 0.064
2 7688 927(150) 12 0.27 0.114
3 6988 1026(201) 15 0.27 0. 150
4 5813 1066 (192) 18 0.33 0.175
5 5275 1188(193) 23 0.34 0.183
6 4513 1180(220) 26 0.45 0.275
P-1099k 1 7800 778( 76) 10 0.33 0. 069
2 8713 966 (144) 11 0.23 0.092
3 7950 1080(191) 14 0.26 0.139
4 6438 1088(213) 17 0.25 0.147
5 5838 1248(227) 21 0.38 0.239
6 5425 1410 (266) 26 0.39 0.289
P-109 K 12 32 B#EAEh Ehitd Sin o fe. e

2) XL BoME, SATEONE, BIRFEH, X<
Fhoerergil 1m? Yh IR0 e 2 E
(HESEAT) 7o &z oW ThtomAt Table 1, 2 ThH 5.

(1) L POMINTATEITOEL & i2ER U
bt

(2) @EfEoRdti, MfficX-Tieh, —TH
CUIPATER R 23 HEE, daa 5, P-1099K ¢ 16
BN hERIERRR L.

(3) HERRIEE bk, MBS haefv el
HEMETRL, EIREROBRRRZ L ®RE L T\
5.

) 2L BFoEreREGRIR, EH0B T
i e, —HETIE, PITERRD 28 H~ 32
H#%, PA=5, P-1099K 1332 HENERESTH-

(5) 1m?® M b XL PoEA e 2 INIE GEEM 11x

EOIEEER AL b, —REECbETE
B0 28 A%, ti=5, P-1099K 123 A%
FiChoto.

Bloz &h bttt 2 Atye Lic » ~ o N
i3, Bz hRaen2, —ITMCRBERRD 28
A%, Fa=5, P-1099K 1132 HEMHEMEBbR
5.

] =

BAALT AN e A YOBEEMBEANELT, rv
BRETAHACE, FEIERBELD 28 A~ 33K
WEMEAN OO ERTH08ERTHS. Hbel
BIPEre RRENRELS L HOBREELER L
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Cultivation of Medicinal Plants, III.

The Trial

Cultivation of Fritillaria thunbergii Miq.

Tsukasa HorikosHI, Naojiro HoOMMA and Seizaburo HEMMI

The results of cultivation and propagation of Fritillaria thunbergii Miq. in the northern Hokkaido

are as follows.

1) Although the northern Hokkaido is little inferior to the warmer place in the growth of
Fritillaria thunbergii Miq., its normal cultivation in the former place is possible and the vinylmulch
method is recognized to be useful for its cultivation.

2) On propagation, there is twice or threetimes difference between strains and there is also

the regular difference between the classes of bulbs.

3) The facts that Fritillaria thunbergii Miq. has a wide adaptability for the weather conditions
and its cultivation is easy are considered to depend upon being a considerable tame plant for

Japanese climate.

(Received May 31, 1974)

7 IHF=2 Y, PEEET2Y BOSELERT
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) PR L.

FRAN 6 SEGIO#EFHT X B L4EHT 7, 000 FrBEEREEE
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OREOTEE WY BEC LT, 1971FE9 A b
19734 7 A VRMER T VBT oA 2180
THETS.



60 ok A B BT # 5 925 (1979)
. (2) Fit () EREAS= VP TOHMEBE
BIT
R ZE (b) fEERiCF v 5 ARE
fj’if—[— Fritillaria thunbergii Miq. . ‘ ) fe&kic VC3 Bmsct
wt Class  bulb strain (3) fEH, BEOHEIIHTECAIE (D) RfEGc
{1{3 oo } ! Kyoto Takeda) 9em [ < SIS B E 0 L AROY 3 EOTL
S 101 215,
(1971)
L' - 30) O (4) C=2—A~ArFREBRTETEH (4 A248) B
{M’ 29 } (Sapporo Mizutani) B
S’ w29 :
=4 I (5) 1% (H3) DRERIGH
( ) M - 341 III( R L 20g LI E
. la972)d s - 196 I, DORERRA -
S S+ 130 M 10~19¢
M?Y/2+++ 200 v S 10g LT
HiE 1) 1971,9,17 ffd, IVEEIEREE 30cm l $s 2g LT
BRI 30cm, €= -t R ffRunBRT ST (4 Mz 10~19g D% 28T 5.

AT EBRETS. 1972, 4, 24 LB FIF S L 081972, () TRIPAELTDS.
7,21 ) FFIRETS S R e S L. (7) 1973,5,2~6,4 AT, 1973,7,24 iy
2) 1972,7,21 M0 LW strain 1, T %@AL,  LOREAZEZLhThIELL.

ABECET L b0k 1972,9,12 TR 60cm gpg (&) AEHEEAEL, BHERE (5 4140 ~298, 6
9cm &Lﬁfiﬁ'ﬁ'é- I:‘:-'—-}I/"’}l/?‘%ﬁf;l,\, sd.m HIZE) &iﬁHE (5}%295, S 885 K) 3’5;(}%%%

(XY= i3 a0 Tl eh 2 hBE SIS DT,
(1) BBkt (REERER 17 —1) 7% 3 Oz OTFEOAHEHROTESF T
ILIE (T 15K B, FERAT0ROFHTHS. F4 ORI
faka 4,51 DEYTH5.
g, 15m HEE s L OE S
{LrE.082 104
xVHhN 150 1) A§EFRix Table 1 izh bhb X 5T, 64~100
HeE 2000 BRIFTHY, HE 10.6~18.2cm &, FEHID 30

Table 1. Growth of Fritillarid thunbergii Miq. (1972. 4. 5)

Phst  Nomberof  Numberof  Kateof

L 18.2(cm) 235 93 97(%) | Kyoto Takeda
I lM 16.2 201 35 94 "

S 11.3 88 6 ) 64 ”n

L’ 17.6 66 31 100 Sapporo Mizutani
II {M' 10.6 63 13 100 "

S’ 11.4 28 8 83 "

Table 2. Yields of various bulbs of Fritillaria thunbergii Miq. (1972. 7. 21)

Plot all fresh Number of Rate of Number of

weiht all bulbs multiplication planting bulbs strain
L 3,900(8) 335 330.2(%) 101 Kyoto Takeda
I IM 2,749 328 324.7 101
) 1,082 288 285.1 101
L' 1,122 78 260.0 30 Sapporo Mizutani
I {M 498 34 117.4 29
s’ 368 71 244.8 29
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Table 3. Growth (1973. 5. 2~6,4) of Fritillaria thunbergii Miq. (1973. 5.2~6.4)
Plot Plant height Length of Thikness Length of
(cm) stem (cm) of stem leaf
L 107.1 117.0 112.4 97.3
(43.87) (11.12) (1.00) (16. 36)
M 116.7 187.0 125.4 116.8
Vinyl-mulch (32.07) (7.67) (0. 89) (15.19)
s 117.0 147.4 116.1 128.6
(19.29) (3.64) (0.32) (13.22)
MY 105.2 423.7 106.9 103.7
z (20. 60) (4.11) (0.62) (14.09)
100 100 100 100
L (40. 96) (9.50) (0.89) (16.81)
100 100 100 100
M (27.48) (5.85) (0.71) (13.00)
Control 100 100 100 100
[ (16. 48) (2.47) (0.56) (10.28)
100 100 100 100
MY/ (19.03) (0.97) (0-58) (13.59)
Table 4. The Characterization of varions bulbs of Fritillaria thunbergii Miq. (1973.7.25)
Plot All bulb Length of Width of Tgfikgxslsbs Number of
weiht (g) bulb (cm) bulb (g) (mm) scale
L 27.1 34.2 35.2 37.4 2.3
Li M 15.7 31.0 27.8 31.3 2.1
S 7.8 26.0 21.8 24.1 2.1
L 25.5 35.9 33.8 36.2 2.1
5 M{ M 15.3 31.6 26.7 29.9 2.0
55’ S 7.9 26. 4 21.5 24.7 2.0
5o - - - - -
S sl M 14.2 30. 8 27.0 28.6 1.9
) 6.3 24.7 19.7 22.1 2.0
L 20.0 31.0 31.2 32.8 2.0
M/*{ M 12.7 28.7 26.7 29.6 2.0
S 8.0 24.3 23.1 25.3 2.0
L 24.6 33.4 34.2 36.9 2.2
LiM 15.7 30.2 28.4 32.3 2.1
S 7.3 23.6 22.7 24.9 2.1
L 25.3 35.5 29.7 39.7 2.0
M4 M 14.0 30.5 26.9 20.2 2.1
E S 7.0 24.9 21.8 24.3 2.1
5 [ - - - - -
S { M 12.5 30.0 25.4 28.2 2.0
S 6.4 23.2 21.1 23.1 2.0
L 26.2 33.5 34.8 38.0 2.0
M!/2{ M 11.3 26.2 27.9 26.7 1.7
S 6.4 21.7 21.2 24.7 2.0
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Table 5. Propagation of bulb of Fritillaria thunbergii Miq. (1971, 9~72.7, 1972,9~73,7)
Number of Number of Rate of .
Plot planting yield propagation strain
L 101 235 232.7 Kyoto takeda (1971~'72)
I{ M 101 328 324.8 "
S 101 288 285.1 ”
L’ 30 78 260.1 Sapporo Mizutani (1971~'72)
II{ M’ 29 34 117.4 ”
s’ 29 71 244. 8 7
L 135 310 229.4 Kyoto and Sapporo mixed (1972~'73)
M 341 820 240.5 "
m:Ss 496 410 82.7 "
[ SS 130 132 101.5 "
M/, 200 442 221.0 ”
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Benzo (@) pyrene in Dried Yeasts

Kazushige MoORIMOTO, Toshio SHIBAZAKI and Tetsuo INOUE

The quantitative determination of benzo(a)pyrene in the two kinds of dried yeasts is described

in this report.

The average contents of benzo (a) pyrene were 0.068 ppb for brewer’s dried yeast (J.P. VIII) and

0.33 ppb for torula dried yeast.

(Received May 31, 1974)
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= 7R 75 g O~ v Vil (BRIRELD ©
M) wXv Y (@) v v 0.05pg (BEREH 2504))
FERCEM LT, UTERCERE L CEERSER
62, 65% THotc. KBMAI vt /57 4~k
U AEINEIL 04, 96 % Thotel &b SitHO
PRZERAIMET T b0 EEL RS,

2. [FURRRTBL

Fig.1 iziz= vV (@) ¥V vk L OGRS H15
-, Fig.2 ik~ 7 7R S0 ER O
WA 2 P aARR LT BERED BRI IER DT
AR bRy 2 2Ty v ORI
v (@) EVVDARZ b E—F LI

Fig.1 & Fig.2 A7 r v i+ 5L &, BiR
FERD S TERDITV AR 7 b vt~ 7+ FER
B ORRNERO LR LD LRV Y (@) LV YDA~
2 PR ESHEMULTWA., ChidRpica T h
BRvyY (@) VvYRILSBEBEhTWB T LERT
LOTHY, ERERHEROHIRELVLTOER
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Fig. 1 Fluorescence spectra of benzo(a) pyrene
extract isolated from brewer's dried yeast
------ Pure benzo(a)pyrene (10ng/4'm/)
—— Benzo (a) pyrene extract
Emission spectra excited at 366 mp
Sensitivity 6
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Fig. 2 Fluorescence spectra of pure benzo(a)-
pyrene and benzo(a)pyrene extract isolated
from torula dried yeast
------ Pure benzo (a) pyrene (20 ng/4 ml)
—— Benzo (a) pyrene extract
Emission spectra excited at 366 my
Sensitivity 5

EL{EN .

3. SRER

EIREE RO s A Table 1 iRz, 38tk
DXVY (@) €V vOFHEHT 0.068ppb T H -
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Table 1. Benzo(a)pyrene content in brewer’s dried yeast

Sample Amount of yeast Amount of B(a)P Content of B(a)P in yeast
(2) (ng) Obserbed value (ppb) Mean+S.D. (ppb)
1 98.603 7.2 0.070
2 205.396 14.0 0.068 0.068+0. 002
3 201,172 13.0 0.065

B{(a)P : Benzo (a) pyrene

Table 2. Benzo(a)pyrene content in torula dried yeast

Sample Amount of yeast Amount of B(a)P  Content of B(g)P in yeast
® (ng) Observed value (ppb) Mean+S.D. (ppb)
1 50. 705 19.8 0.39
2 75.308 22.6 0.30 0.33+0.05
3 75.012 24.0 0.32

B(a)P : Benzo(a)pyrene

fo. BOCHBI/Ir= /57 4 ~ 25 TR LEEA
</ FEROSIKR %Y Table 21" L. 3#iff  OHEFRLYVWERW-ARGBNHAREETFERT
DRvY(a) €V vOFEHERIT0.33ppb Thote. OB EHELET.

BT RV (@ EvvogEN P A J7 R

(Torula Dried Yeast) <C 0.32~1.19 ppb, FiliE:D X iR
(Petroleum Dried Yeast) " 0.38~0.52ppb &\+5 1) BTHEE, LAk S, 21, 150
WHEYETWEY, FHELONH Lic 2 MO )ugg+ —_—

RO < VEIRTH B T L Aons 2 o AiRE A, 5, 32 (1971)
uhﬁ?ﬁ”kmegbgiféa LAHnD. 3) Th. Wieland, G. Liiben, H. Determann:
HERERTO~ VY (a) €V Y ORIIEDTH Experientia, 18, 432 (1962)

BETHH 0.1ppb LT THDZ EAHH L. 4) R.L.Cooper : Analyst, 79, 573 (1954)
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Content Uniformity for Digoxin Tablet

Hiroshi TOKUNAGA, Toshio KIMURA and Jiroc KAWAMURA

Contents of digoxin tablets manufactured by A, B and C company (Tab. A, Tab. B and Tab. C,
respectively) were measured on the basis of the methods described in “ Uniformity of content” of
Digoxin Tablets, BP 1973 (BP 1973 method), “ Assay ” of Digoxin Tablet, JP VIIl (JP VIII method),
and our modified method available to assay 10 of digoxin tablets individually as directed in “ Assay ”

of Digoxin Tablet, JP VIII (JP VIII modified method).

The results are as follows.

1. The Contents of individual Tab. A, Tab. B, and Tab. C obtained by JP VIII modified method
were between 95.7 and 101.4 %, between 93.8 and 126.6 %, and between 93.6 and 102.7 %,
respectively. The average contents were 98.5, 102.7 and 96.7 %, respectively.

2. The contents of individual Tab. A, Tab. B and Tab. C obtained by BP 1973 method were
between 76.9 and 97.4 %, between 80.5 and 92.5 %, and between 80.7 and 100.9 %, res-
pectively. The average contents were 86.7, 86.5 and 90.6 %, respectively.

3. The contents of individual Tab. A, Tab. B, and Tab. C obtained by JP VIII method were

98.0, 103.6 and 98.5 %, respectively.

(Received May 31, 1974)

BOMBEAO—HlTHB Y IF v VR RERES XU
5 o MELTREOBREEEE LA IR TR D, Hik
WA ETHVCEHRYRELTENE LTabh TV 5.
Lnd, Pl RET5REBENEYHEbL TR,
ELCED, ooy vHEFAORHETRCIIToE
TR VENRDDZ LIXHALNTHB.

ZDld Y IRV VEDEAIL, Rl L TR
Wb TS EEDLR TR HAx DERF DR
DERE—EANLIARNERIRD L5tk T
g

BE7 4V ARFWT, {LEMCEEINEMIisseH
Th- THEMFHTRAEMTH S &\ 5 REIR
D EFSRIIUDTESR, ©a% > vEEd 20N
ABHDELTRHEMRRENTWS. LT, &
B —RARE CEAORBETEE TR 120
Tlel, AWTAROMmM» bR ine 2 LR DH
b0EHEXBRD.

S, chbolELERT5—0E LThyNET
HRERTVD Y T3 ¥ VEIIRDW TR —ERR
B8 2 7D THEET 5.

AER LUHRE

o /MR, BN AR RS (A%
RFEEEER) RER L.

vIF v v Atl, BER IO CH OB AR EA
L.

FERE, iR, ZwwmkiaA, 22/ —ABIUELLE
ZHRTRIAER, n-T w ot — A ITEAHE, IR
ZHAERHREER L.

RICERE : HEFERF 1973 mERIhTWwb Y
= vEOERE—ERER (BP 1973%) witAx
139 BIGFHEF 2 EM L. '
HAREHARERFCRB IR TWDI 0 TF v V0
EEE (P VIIE) v JP VI e &Rt —1i:
RRNTEL L SREE L HHE (P VI oXk)
ik, B QV 50 BN EM L

= OB KO

1-1) BP 1973 Sa ¥R L. 2L, BWA 25
ml O bz 12.5 ml ML, XRE4cm D+
ADOPIHIZ 2 cm ORI L.

1-2) JP VII iE® ¥R Uiz, 8L, Bty
R Sml oMb bic 10ml REA LK.

1-3) JP VIII %k : = ok USP XVIII 930
<= oGl —HRAROT R 2E K JP VI kTE
I —RRNTEB I SRERLLESTETHS.

OAFVVELEREORRETS. Pl T s
J=n 3ml iz, ML »EHELOD, LIEL
I RIRA, 20 MBS LcobaHRhe AR, K
20ml iz, n-SrAs—Nerrri N A RE
(1:5) 20 m! Foc2EHTS. MHEIERRT
K 5ml CoteDb, 7w akis TELEHEN
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Table 1. Reproducibility of VIII modified method
— 1 2 3 4 5 6 x 2
Sample soln Abs. . 266 . 264 .270 .275 .275 .272 .270 . 004
P ) % 98.5 97.8 | 100.0| 101.9| 101.9( 100.7 | 100.1 1.57
St. Abs, . 269 .271 .271 — — — .270 —
% : recovery per gent
XRAWTSH7FALHETH. TOLEERNE
o o e D o £ B & R
WET5. Blic, ooy vEERY 105° C1ERH
BEZEREL, T0# 25 mg ¥FHECED, B=x/ 2-1) JP VIII oZEEOBRM

~A50ml ML TENL, B8, =2/ —A%L
CERER 100m! &35, &0 10 ml # FERITh
b, =& —~VEMLCERR 100ml &L, EEE
WET5. EEFKEIOmI2ERLED, ZA75A
argAh, BRARLUCRRBRE chThil4K
BETREREIENLIREAEERBERL, Fvr
—x (WE, ZEELY v) T 15 SRIKETS. zh
CEAMHEL R SRR 10 mi P o L TH»L, L
LI ERYE, 30° ITTLeXLT 10 4FEKE
T5. CCRBLERCoE, BB SRARYR
BEL, BEELSOme BT3B XEY 2H0HIT LT
FEL, FhEhORKEERDS.

The effect of acid-ferric chloride T.S
volume on the maximum absorbance

1) 5 ml. of acid-ferric chloride T.S
(unit : Abs.)

Table 2.

1 2 3 4 | x| @

Tab. .560 | .548 | .548 — | .552 | .0055
St. .587 | .575 | .571 | .581 | .579 | .0063
2) 10 ml. of acid-ferric chlolide T.S

(unit : Abs.)

Tab. .273 | .270
St. .282 | .281

272 |  — | .272 | .001
.285 | 281 | .282 | .0011

Table 3. The relationship between the time
(min.) and the absorbance using the di-
goxin tablets and standard

min. 45 | 14 | 16 | 18 | 20 | 22

St. .277  .279 | .279 | .278 | .275 | .275
Tab.1 | .271|.274|.275| .274 | .274 | .273
Tab.2 | .259 | .264 | .271.271|.271 | .270

Table 1 (3o =¥ ¥ VEEBRREABEKR L LTH
v, JP VI OBE T hEREREYT LI D
TH5.

EUREIL 97.8~101.9 % ofificd b, *OFH
fHi% 100.1 %, T OEHERZER £1.6% Hofc. L
=2 5T, JP VII oFditeEE—ERBy T
Firk LTHO AR b OTHD EEL BT L
NTE5.

2-2) IP VII Zich i BEEEE-_ SR %ED

B

Table 2 {2E¥EMA S O GH - T, BiELE
R S ml 5 X010 ml TORKEE RDIID
Th5.

Absorbance
e
=N

T

<
w
1

0.2

0.1F

1 1 L 1 1

L 1 1
0.2 0.4 0.6 0.8
Digexin (mg)

Fig. 1 Calibration curves of digoxin using the
JP VIII and BP 1973 method
O : JP VII method
X : BP 1973 method
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Table 4. Results of the determination of Digoxin Tablets manufactured by A-company measuring
by BP 1973 method, JP VIII modified method and JP VIII method

1) BP 1973 method

1 2 3 4 5 6 7 8 9 10| x| @
Tab Abs, | .206|.202|.178 | .208 | .201 | .195 | .176 | .211 | .185 |.223 | .199 | .014
’ % 90.0 | 88.2 | 77.7 | 90.8 | 87.8 | 85.2 | 76.9 | 92.1 | 80.8 | 97.4 | 86.7 | 6.24
St. ‘ Abs. ].222 236 — | = | =] = | = | =| =] = |.229] —
2) JP VII modified method
12|34 |67 |8]o|w0|x]|7T
Tab Abs. |.280|.275|.275|.271 | .271 | .264 | .265 | .275 | .267 | .276 | .272 | .005
ab.
%  (101.4|99.6 | 99.6 | 98.2 | 98.2 | 95.7 | 96.0 | 99.6 | 96.7 (100.0 | 98.5 | 1.78
st, Abs. {.275‘.279 21 | Lora| s — | — | = | — } — |.276 | .002
3) JP VIII method
1 2 3 X | @
Tab Abs. | .273|.270|.272 | .272 | .001
’ % 08.4 | 97.3|98.0]98.0| .455
St. Abs. |.282|.282.281|.283|.002
Table 5. Results of the determination of Digoxin Tablets manufactured by B-company measuring

1) BP 1973 method

by BP 1973 method, JP VIII modified method and JP VIII method

1] 23] 4|56 |7 |89 |10|lx|7F
Tah Abs. | .195|.182 ] .203 | .209 | .201 | .199 | .185 | .185 | .196 | .200 | .196 | . 008
b % 186.3|80.5|80.8|92.5|8.9|88.1|81.9]|81.986.7|88.5)8.5]3.71
St. Abs. |.221|.231] — | — | — —j—]—l— — |.o26| —
2) JP VIII modified method
1] 23l a5 |6 ]| 7 { 8 | 9 | wl|lx|7
Tah Abs. | .319 | .269| .258 | .260 | .348 | .270 | .264 |..280 | .271 | .284 | .282 | .028
s %  |116.0 | 97.8 | 93.8 | 94.0 [126.6 | 98.2 | 96.0 |101.8 | 98.6 [103.3 {102.7 | 10.0
St. Abs. |.275|.275| .276 | 216 | 215 | — | — ‘ — | = | = |.2;5| =
3) JP VIII method
1| 2|3 |%|7
b Abs. |.285] .285| .200 | .287 | .002
. %  [103.0 [103.0 [104.9 {103.6 | .889
St. Abs. |.279|.280|.284|.281| —
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Table 6. Results of the determination of Digoxin Tablets manufactured by C-company measuring
by BP 1973 method, JP VIII modified method and JP VIII method

1) BP 1973 method

|1’2,345|6 7|8|9 10]?]7

Abs. |.210|.174 | .180 | .188 | .171 | .192 | .214 | .210 | .189 | .103 | .192 | .014

Tab. % |99.1|82.1|84.9)88.7]|80.790.6 [100.9 | 99.1 |89.2 | 91.0]90.6 | 6.78
st | Abs. l.zos‘.zzo]—l—‘—l— — —[—’—‘.213]—

2) JP VIII modifled method

12[3]4 s|6|7[8 9‘10‘]?]?
b Abs. | .280|.258 | .257 | .265 | .255 | .270 | .259 | .256 | .276 | .260 | . 264 | .008
‘ % [102.7 | 94.7 | 94.3 | 97.2 | 93.6 | 99.1 | 95.0 | 93.9 [101.3 | 95.4 | 96.7 | 3.08
St. ‘ Abs. |.271|.275‘.275|.270 .266’ — | = == \ — |.271 .003
3) JP VIII method
| 1 | 2 | 3 ] x| 7
Tah Abs. |.273].275|.213 | .273 | .00
: % | 98.4]99.1|98.0/9.5].455
St. | Abs. | .282 | .281 | .283 | .282 | .002

BUEEROBRNEOTHMHE X b FHlOE IR
Lo h, B8R Sml oS 12 FEHE
96.9 %, FEHEfEE +2.5% TH b, 10 ml DBEAT
FiHH 97.9 %, FEHERZE £1.1% ThoTe.

et b kRS 5 m! (i LiciBd, WOLEE
PHEEEE LT HE VAL L bR, 10m!
LW LIS, BERECAS YRS LBIEAS
VWO, BMELEHARKE LT 10 mI #{EfT35
e L.

2-3) JseEf & BIEEORR

Table 3 {2 JP VIIl OFEEE 7o & E O ER
KEORFRRLICLDTHS.

b R L T DB, # 16 5 CR%
ERERCETSC bbb otk

2-4) REBBOER

Fig.1 i3, BP 1973 fz3s X o8 JP VIII #:CHiEis
DIER R fTIeolcb D TH 5.

BP 1973 #:Ci3, v =%+ v& 0.13~0.77mg,
JP VIII $£Ci3, 0.05~0.55mg Ofifliciste b Eig
HHRIIT S T Ebibho .

2-5) BRSO CROATHESR

Table 4, 5, 6 %, HLXETHEILTWB5AH,

B#HB XU CHOr 7> v GHA, FHBH X
VEEHIC) % BP 1973 3, JP VIII 0 s L O
JP VII BCHE LIERER LA DTHSD.

Table 4 DEFIA2WT, BP 1973 ik Co v o'+
vV 105041 76.9~97.4% TH Y, FHEE
1286.7% CThote. JPVIIOTHERIHBS I
v1050ERIT 95.7~101.4% TH Y, FHEET
98.5% Th-tz. Fitc, JP VII gTo 3 EDOFY
X 98.0% Thoi.

Table 5 ofEFlicoWT, BP 1973 E-Cil 80.5~
92.5 %, Y& 86.5% Chot=. JP VIII 0%
T 93.8~126.6 % ThHbH, FHEHEIT 102.7 %
THhote. X, JP VII #Tix 103.6% Thote.

Fltkiz, Table 6 OEHFIC wo>WTCh BP 1973 i
Tk 80.7~100.9 %, FIEEIX 9.6 % ThHo .
JP VIII oZEscid 93.6~102.7% Th b, FiEs
H/i196.7 % Thote. X, JP VII #Tix 98.5%
Thots.

% %=

Table 7 (2§e#|A, $e#IB & LUEHIC% BP 1973
%, JP VI 0%kt X vt JP VIIL ECHIE Lcko
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Table 7. The average contents (%) and their
standard deviations of results obtained by
three different methods

Tab.] BP 1973 |JP VIII modif. Jp VIII
A 86.7+6.2 98.5+1.8 97.9+0.5
B 86.5+3.7 102.7+10.0 | 103.6-£0.9
C 90.0+6.8 96.7+3.1 98.5+0.5

FHERR IUFREREYEL LD THS.

3-1) £eHIA, HFIBRLUEFCER JP VI Bk
XU JP VII OFECRDICEHEEEE-T 95%
DEFRACELMOEDRELT ol b, B
FEOERD bhith ot LitiaT, JP VII @
TR CRDLEER O ST FHERORTAHET
BBHEEXDTENRTES.

USP XVIII 23 o =% & viED S — R
HEIRTED, FOHERIP VIIIEY 1 EHEG
TEBHI5CHEE L FETHH. USP XVIIL iw#
EIhTVv 38R EAROVLELEE, O&FED
S (108 » 75~125 % ofEstfcivwc s, @
94 X bAin { Invs SEFIM 85~115 % OFEENKD
Db, L, 28X HELVWEEFIN L OBt
CHBHEE, FlR208EYL-THRRE2TRY, 2
TOFEHIN 85~115 % OEHIEhHz &, kD2
HTbxs.

USP XVIII p#lE® bAETHE I TV 285
G LSS, SHMBRraE 126.6 % DR EMNH
h, REJNOBRTHDEELBZENTESL. I
CERIAR XUEFCRIENIERVWHATHS EEL
BT ENTES.

3-2) BP 1973 #:% X0 JP VII o%FE: X bRk
PSRV BT 5 &, BP 1973 i FaEMN

6~16 % H{EVZ Edibins. = OFERIREERIE R
Ly T Y v OMEATREEL DB WERRLE
EEZBRD, LicdioT, ERIBFENRLS L E
3, ERECENRELR A EREHRSTICE L X
HENRDBHZ ERZDERIIRELT WS,

3-3) BPIOWBRHEIRTWB U I+ v VDS
g~ AR O BIERLET, 10 SEDOTFHEIIH 5H105E
FTARTO GERIDEILM 75~125 % OFEMID D,
D5 b0 IEEN FHELLD 80~120 % DIEIHICS
B EThHB.

BP 1973 ik &, RELWODPTRL T H
b, #HELRY 100 % W LTI LGS, 205G
PHECHBEL TV A EEL BT ENTES.

3-4) BP 1973 g Xt JP VI O¥RECHR~e
gHoEFHOCTF o VvEREDATY X, ThER
OEWFREE > FRETHB LA L Y, ko b
Dotz

1. SHARIUEEHIC AR CHR LA & 2,

HEDENED bhigh . (P<0.05)
2. HIA, EFIBRXOEACYFHEAS LicF
HOWEHEMTHELILE X, filiThole.
(P >0.05)

& Ei

4%, BARERTCY % VDG I —HR%
BRATAHEXRITROARERTOLTEN D2 &%
z5.

1. ZBREBFEEOEWCIY, BHORYEGIcE

NELDTERODB Z &.
2. EEBFEOBGIZID, RO Y2
ERELHTRERODBC L.
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On Monitoring Results of Formaldehyde Concentration Levels at Kasumigaseki
in Tokyo during Last Five Years (1968~1972)

Noboru YAMATE and Toshiro MATSUMURA

This report presents summarized results of formaldehyde concentration at the National Auto-
exhaust Monitoring Kasumigaseki station in Tokyo from 1968 to 1972.
It is observed that the annual concentration and one hour value are 0.7 to 1.05 and 0.1 to 7.3

pphm respectively.
June to August.

Dajly maximum value is monitored around noon time and that in a year is
It is of note that there is a significant correlation between formaldehyde concent-

rations and either traffic density or photochemical oxidants concentration.
(Received May 31, 1974)

KEHO7AF e FEIEEERIEC X 5 K& H SR
(HibEAE v 7)) OFEE»D, BE & BELO
LR TV HBERGEO—DTHD. HEEZIRKS
D7 AT e FREXYER»ORBNCEET 319
12, 1968 4RI 7 £ F L7 & b VIRIRFEBRTR VIR
WRERERR O 7 L F e FEDFHIS® BERY L
7o, T OHABEHUSIERBNOE R AT 7 A
By BRERte o B BRI 2R & iU LR R
EREBL TS, ThboRRE, HHRORRITE
e DOV TH R LR E DB HILEEDY & igo T
5. KT, TS ERM (1968~1972) DHALAT A
Fe FVIBEORIEREREY L DT &, BikfThko1c
LOTHS.

W EH B

ER BEEE Ry A By BIEL, EAAEoeH
OFEREE Y GSER 1 H 35, 000~40, 000 8) CHEL,
EHIz RS AENS D, CAHORLCHELTH
5. ZOREMMIIBLEL ACRELLLLOT, b
DNEOAZHRBEREDT & LTRERIZR L H .
BEHA I —BRIERE, @bk 5, €XBt
4, BALKE, BER CA S IUSEREOFBEEH
Bk, TREEAAE6EE LoWEBRTIIAF v &
v M ATFNSENRAIEhTWS. KK ORAR
Y =—a% (@B6om) ¥ WEMGDY O BRI E
2.5m O d 53T, Te7 2k hERASE
FIEFROF + v A—-RE5IL, 2Zhbthfho
HElGmECRT 7 e vERAWTEREL TS, Itk
EHEHLAB IO AF Y E Y POWTIREREhO

FEF O L, LEHATE L D ARTHS.
RAATATe FHBFHUBI7 5472 F vEk
ErROWIBEXRENERCA L DT, HEBR
FEPEIT 0~20 pphm, 1B¥E 1 EORIEML HELE L
TRBEINDFTADILOTHS.

HERBRE TOBE

1. RAmREO#KE

TEREEIL Table 1 ik A7 A5 e FOEERD
FlEH (SRR, |BHHNE, RXIPTEE, |5
BiEs XA RS EORE, &E, tbUREFY
fEXR L. BEMORLPAT AT e FRERRE
i & 0.1 pphm LT, && 7.3 pphm, EEXIG]
Fi{EC K& 0.18 pphm, %% 2.7 pphm, HJFIE
BIECHR{S 0.1 pphm, & 1.9 pphm, FEPHMET
$%{& 0.70 pphm, #5; 1.05 pphm, 5 B EOFHfHEIL
0.80 pphm k70 TWv%. RREMITIXZ 1969 £k D
By, FOMOETITLEAEEZRORID.

2. BERNSH

Fig. 1 i3k A7 AF e FO 1EEE% 0.5 pphm
L F, 0.6~0.9 pphm, 1.0~1.9 pphm, 2.0~2.9
pphm, 3.0~3.9 pphm % X0 4pphm Ll E D6 7
N =T LAHBORAER LD THS. KD
2\~ 1ESRSEL 0.5pphm LIFC 37.8%, LT 0.6
~0.9 pphm -¢32.2%, 1.0~1.9 pphm C 25.2 %,
2.0~2.9 pphm ¢ 3.9%, 3.0~3.9 pphm ¢ 0.7%,
B8t 4 pphm L ET 0.13% kixoT Wb, 54
SR LT 1B EHES 1 pphm 1 b3 X O 2 pphm
DEOHAEESFAENR 30% LV 4.8% TH
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Table 1. Summary of the measurements of formaldehyde levels at the Kasumigaseki station in
Tokyo (1968~1972) (Unit : pphm)
Hourly- Month-
Year Nur;lfber Nur;lfber Hour value average Day-average average Year-
hours days min. max. | min. max. | min. max, | min. max. average
1968 6740 285 |€0.05 4.80.18 1.63 | 0.07 1.96 | 0.45 0.90 0.76
1969 3403 144 [€0.05 5.0 | 0.25 2.70 | 0.16 2.84 | 0.58 1.91 1.05
1970 6672 280 0.1 7.310.20 1.80 | 0.10 2.60 | 0.50 1.00 0.70
1971 7897 329 0.1 5.210.30 1.60 | 0.20 2.30 | 0.60 1.00 0.80
1972 5895 250 0.1 4.80.30 1.30 | 0.30 1.60 | 0.60 0.90 0.70
1968~1972] 30607 1288 [€0.05 7.310.18 2.70 | 0.07 2.8410.45 1.91 0.80
5.
3. BE 137.8
HZEfLo -4 # ~ vit Fig. 2 R$ X 5 & £ 5 5 1 2
ERRETLORERL, 13REE— 7B, U KesmiesehiN.o Legend ol
3 —— 0.
BACHP LTS, RF—vELTRLILEAL ST 0.1 Gz 0.6-0.9
BDAR—VIEEE FIH LT 5. SN 2.0~2.
ZED A BEURHELTVS 2.0~2.9
4. B Lt _—
B Fig. 3 KWiRT X5 +BE AROBER 0 10 20 30 40

FH I DRRECHAANRADRS. ZOZ EREYHE
NEFEORD, HELAROZAEIER X YD
THoEL—HEELZLBLRS.

5. A E 1t

EFPO KA AT AT e FEER Fig. 4 RRTX
516 AbH8 ARV TOEERCBENF VLT
B5.

6. ARLALATLTE RETHEDOHRAICOVWT
By BRAERTC SV T EROMRENE Y ER L
TWABDT, S5EMDALAT AT N IOXHRE
OREKIFIESEC>\WT, BHEERDECS, &
WIEDHE] (ERE1%) Hatdbhi. HEIR,
REE (7)) 3 XOHBEARE () XoX¥D X5 THS.
H.CHO (pphm) =0. 000287 +0. 45
n=24 7=0.95 T 37cME (/)

7. BEYEOAERNRBEHRSH

Fig.5 X54EMEML IO bhichraT AT ¥
LD B D\ TR EE R0 RETER 517 % W
EHEIEZ Ty FLEbDTHB. O,
ARBHEOSH D WEL 2 B HEERDDE ENES
Thb, Flxi¥, HFBER 0.5 pphm, 1.0 pphm 3
XO* 2.0 pphm X Z X BEEERDL ETRTH T4
%, 20% I 12% Lk,

8. EBEALATLTEEF (1ER{E 2pphm L1

L) oRERSR
SEMEXRBLUTHAATAL S & F 01 RKREMHEA 2
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Fig. 1. Frequency distribution of formaldehyde
concentration levels at the Kasumigaseki
station (1968~1972)
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Fig. 2. Hourly variation of formaldehyde con-
centration at the Kasumigaseki station
(1968 ~1972)
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Fig. 3. Weekly variation of formaldehyde con-
centration at the Kasumigaseki station
(1968~1972)
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Fig. 4. Monthly variation of formaldehyde
concentration at the Kasumigaseki
station (1968~1972)
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Fig. 5. Logarithmic frequency distribution of
formaldehyde concentration levels at the
Kasumigaseki station (1968~1972)
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Fig. 6. Hourly frequency distribution of for-
maldehyde concentration levels more
than 2 pphm for 1 hour at the Kasumi-
gaseki station (1968~1972)
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Fig. 7. Monthly frequency distribution of for-
maldehyde concentration levels more
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haa, 2oz tit, Rra7r5Fe FEadsoxy
FOAERBINIEAAOH B ERIRTHDTHB.

4 L o]

WRUTAOEER [ BHLLE # = T2 BIRIERT e 3513
5 1968 EMH 19724ED 5 HIEMD AL AT L F e F
MERLFEDLESDEDLISTHS.

(1) 4E5E3{fit 0.7~1.05 pphm TH %.

(2) 1050 0.1~7.3 pphm TH 5.

(3) IBIEIXFERIMITIRES TR S .

(4) ZAftEFmCHEY DS,

(5) EHFWIL6 A~8 ADBEEDEEMNE.
6) BEE, BEAFv XV IIBELRVLITAT
b FBEE RS B,

pa R

1) IUFH, IHEN, SMIER  HERM, 86,
58 (1968)

2) WFH, PAREN - eI, 88, 96 (1970)

3) EHERRT, RENREMERATER, B
BT RERER AT © B 330
KRG HAEFATUEAS R O BT 1968 47, 1969 4F,
1970 4, 19714F, 19724

FYVELE 7 = =D BEMED b0 REAIEANDOBIT
R W« EIREET - PIIESRT

Transfer of Polychloro Biphenyl to Food from Packaging Materials

Takashi TATSUNO, Mieko SATO and Yumiko NAKAGAWA

A few years ago, PCB was detected from the wrapping materials of bread or candy, but the
degree of the transfer of PCB to foodstuff was not yet examined.
In this report, the transfer of PCB to foodstuff from the wrapping materials printed with the

paints containing PCB.
The results were shown in Table 1~8.

The concentration of PCB transfered was very low except in the case of pork. The concentrat-
ion of PCB in pork was 0.08 ppm when wrapped with the material containing the permissible

concentration of PCB (within 5 ppm) for 7 days.

(Received May 31, 1974)

¥ ox 2 &

B, ARaEAHbhoRE{EY 7 = = (PCB)
OHMIE, HAETIL5ppm, KEHTIX 10 ppm &
EDLRTWA3.

(ATOEBAERLLONRBANDBT RO WV T
2, THERIZ XA|AICA Y v 7 0 k@i L
&%, Bl 1,144 ppm T, RHB~OBITIIH 3
ppm, *+— b I —AFFDIEE, MR 32ppm
T, PIZ~iL 1.6 ppm BT Licic Eoffitinid s,

L LbAETE, T vo@civicsiy Ie
vry (PP) mb, ¥i720a¥hs s PCB A
Hxhi b OMERH BN, FONE~DOBTHL
TIHERRAY Sy,

bhbhil, 7525y 7@ PCB Ab41 v
7 THRI%ZEL, AELRNOBTHEICSWTREY
Tt

ABEARIERI 2SS oRdRe LT, &
HHE—ELETRIEL, *OIBfTT% PCB fin
ME L=

PCB 0o Bt & LTILECD- A2 = b5 7 4
—EACTITie o 7P9,

£ B o 8

HERHE
REVIEEHE LT, #Y=51vv (PE), £V 7
vy v (PP), ik =1A#R (PVC) o=fE%H
v+, KC-500 # 50, 500, 5000ppm &isk 5I2EHBIL
Tod v 7T, @IEHMORMCHR 2TV, B
&L, (HREafRcEEER L.

¥ MRS Tablel LB HTH 5.

LD &FTEEMNCEIR % T8 - 7ofS R Table 2
TRt X 5 iR E g Shic.

HEAAR
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Table 1. Conditions of print

material paint condition paint weight

PP PPC16-red single 1.12 g/m?
PPC16-red

PP PPCB1.white double 3.63

PE E106PEAGIlossl6-red single 0.93
E106PEAGIloss16-red

FE E106PEAGloss6l-white double 3.87

PE E106PEAGIlossl6-red single 0.0290 (g/bottle)

PVC E106PEAGIlossl6-red single 0.0293 (g/bottle)

PCB (KC-500) was added in paints (contents were 50,500 and 5,000 ppm).

Table 2. Wrapping materials

material ‘ weight :gg;ag??o od printed area thickness (I:)ocn};ents of
g cm? cm? mm ne
PE single print A 1.11
B } 2.2 550 275 0.05 10.27
Cc 95.99
double prints A 4.30
B } 2.3 550 275 0.05 33.01
C 343.90
PP single print A 2.57
B } 1.7 550 550 0.04 27.81
o 234.1
double prints A 6.67
B } 1.9 550 550 0.04 74.96
C 618.6
PVC bottle A 0.775
B } 25.3 200 45 5.500
C 57.500
PE bottle A 0.884
B } 34.1 290 38 6.528
C 56.78
Table 3. The kinds of foods for the test Table 4. Conditions of standing
material contents of PCB food packaging materials temp.
Pork 0.006 ppm Corn oil P‘I/;% bottle 37 °C
Corn oil 0.01>
Bread 0.009 Pork Py film 5>
Fried Rice cracker 0.001> Bread PP film Room temp.
. . gigﬁelfice gg film Room temp.
F 7oAt Az Table 3IFET S o v,
o KC-500 Dfii, \w3°4d 0.0l ppm LIFChH-
7. BE, B, B VIRERTHRE, AR
MBS & UHERR BREC AR LT, WA L. Table 4 @ikt

a~—vi4 ik PVC, PE = FARTERIL, 37° T  BE&H4RERZTRT.
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FERBELLUTRER

ECD s GC : #14%! G-80E

R

FoUV 100 fSEMLT R~ 7 28nlk\wd

D.

ne~F v 300 fEIRME LC I Y — 2 2300

3D,

=27 =100 A LT S e — 2 2328 7w

LD,

MKHIRF + Vv 24t ECD R

IN-KOH » == 2 / — A 7Y : 10N-KOH DAk 5%
fED, -~ T 2EEHR LI cDOb=2 ) ~
MZTRIN FHR LTS 5.

K FERIKY n-~F 9 T 2EEG Lz O.

HemFH Ve 2B — LB n-~FHVvE LU=
72— l: LIcERMLELD.

YU AL g~ S1 130° 15 BERILL - fnsk
B L oA,

Lot ik = v 2%\, FREE IUHEEED
BaExotsl.

HRERERE

(2—vAognr)

2 VA AN 3g%200ml ORIVCHFRL, IN-K
BRI Y O & o=z —~AEWES0 ml 2 hng, LY
A ff Licobkia (85°) ¢ 1 HMKEREST%. oWwT
KBFRI VWML, BT LR» S n-~F v R
BWLTHS. BHEXIETL, a-—~Fy v 50ml &
METXL A FELDL, FEr— T n-~FF v
—=x 7 —n (1:1)BRE20ml 2 VTE2T VA
D, EBWAK2D mlEMLTHPERETS. LiEds
{HRBTELYHOST = — FITRD, TU a-~F4
v 50 ml #hnk CiREMM L, £ O n-~Fy vEIXL
EHD-~FyVFEATE. AR LCEH3ET LV
BV &~ ATEHI D n-A v CHIE L, $hi
ANFHUILBAELEDD, K 100 ml 5o C 3 EE
5. DWW n-AFH VIR IEAIR ST Y 7 A TR
KL, m—2Y ==V —2—~2X b 5ml YTFR0
LHETs.

—J5, B Sh L 130°, 15BERNGHEEL, K Lis
Y AFN2~I gk n-~FH vy 25ml AR E
—~A—d kb, HFRUTRBERV 0oL, B
lcem, BIH30m D7 4 rx—{Fh5 A FCEA
L, MBS TV A A n T ARTHL, X5
KGR Y v A lgk vV a AT A b
B, DMLY Y I A D T A neF Y
¥ 20ml ZHLTHEH LD, PCB fiHBHERY

Mz, 7942y 2 XL AL KGR
Yy AT E CHT &, 2ml SoD n-~FH v TH
BEBRRET T AERERE > TeDH, n-~TH v TH
H&T7e0 100 ml OF5y %D 5. ik KD &

ma AT S mlicifiL, ECD-HA s r<h 257

4 =i 5.

BT AR

BT A~ 30 g &2 300~500 m! DRRTE D, n-
~FH v 50~100 m! e TEANVWEEL, — &
BT, +0% n-~%9- v NORHCBL, ME
TCRmET5. comsyeivta— v 4L LR
I LAEIRET 5.

(fe-tv)

fxv30g BV v 7 AUV —-hIHBOMBTN T b
S UBER ARG AR S, DEII nenFy
ve7x b v (104+2) 100 ml % pnz T 12 REREF L
TS LS5, sk, ~Fr VIR RET
WAL, Mga— v L ERBRCITRS.

G2 <))

oot v EERIIRET 5.

A=+ /774

b Jas
Besnds ECD
NT A HIAATF A FEEZ1.5m

= 4mm

FEHTHY vy a—vas SE-30
H & 7wy A7 W 80~100mesh
o IE 5%

K5 ARE  200°

DTARRE 260°

@EEME 25 m!/min

MR

Fig.1 13 KC-500 ® ECD-# A7 n=< b} 25 L TH

5. AVl ECD-¥A27u=t /5 ATE~7
ABCROWTIRWTROBELGELLVDOT, i
DE—-27HLTIRE, ABCRKOWTIDE~25
DIt RDTHRS = & & L, KC-500 0 0~0.3
ppm [CIk A B2 T, RIMRA{ER LA,

REREE B3 LOBE

D =—vFHAr

Table 5 OERO LS5, 7T AEFRIL17BETIX
BEhY, ShThizsAEIRRETHD, 3
HETHAARTEHS EE 0 TH 0.04 ppm &g
5. HEIA v+0OBBAIEA L RbhS,
7-PVC L PE ¢ D#ERBIZLA LW EHERE S WD,
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Fig. 1. ECD gas chromatogram of PCB

Table 5. Transfer of PCB to corn oil

contents of

material ’ PCB 7 days |17 days|31 days

HE ppm ppmy ppm
A 0.775 ND ND ND

PVC {B 5.500 ND ND 0.02

-C 57.500 ND 0.02 0.04
A 0.884 ND ND ND
B 6. 528 ND ND 0.03
Cc 56.78 ND ND 0.04

At 37° Blank 0.01 ppm>

PE

@ BFRAL

Table 6 O#EED X 51 PCB 0TIz PE, PP
Ed /200 BEELHEE S h, RWEBRBE T hid,
2X1074 Ll h iz LA EBfT LW EE L bhb.

@ fv

Table 7 DFEO L > CHAE100g LTHIT, PP 1
EIRIATIX 2.57 pg &L DM S 0.8 pg © PCB
PRI LIz i, 234 1pg DL O bt 1.7ug
BTLzkickhs, LhL, PP 74 v a8k

Table 6. Transfer of PCB to fried rice cracker

g(f)n}t;((a:rgs ‘ 7 days ‘ 15 days

1434 £ ©g

Al 11| 0.0l 0.001>
FE de print {B| 1027 | 0.001 | 0.004
c| 95.99 |. 0.005 | 0.009
Al 430 | 0.001> o0.001
R bl printS{B 33.01 | 0.002 | 0.008
c| 343.90 | 0022 | 0.023

Al 257 | 0.001> 0.001>
PP e print 1B| 2081 | 0.002 | 0.002
c| 231.1 0.010 | 0.007
Al 6.67 | 0.001 | o0.001
PP bl prims{B 74.96 | 0.002 | 0.003
cl 618.6 0.016 | 0.016

Table 7. Transfer of PCB to bread
material g?nlg%rgs ’ 1 day [ 3 days ’ 7 days
HE| ppm ppm ppm
PP {A 2.57 0.008 | 0.010 | 0.005
siqgle B 27.81 0.012 | 0.013| 0.019
print (o1 9341 | 0.017| 0.017 | 0.030
PP A 6.67 0.009 | 0.010 | 0.010
dopble B 74.96 0.010 | 0.012} 0.019
prints {1 618.6 | 0.021| 0.043| 0.040

At Room temp. Blank 0.009 ppm

Table 8. Transfer of PCB to pork
material g(f)n}t%rgs 1 day | 3 days | 7 days
zg, _ppm _ ppm' _ ppm

PE Al 111 | o.018| 0.023| 0.02
single {B| 10.27 | 0.014 | 0.056| 0.080
print { c| 95.99 | 0.029| 0.063| 0.161
PE Al 430 | 0.027| 0.020| 0.060
double {B| 33.01 | 0.012| 0.018) 0.104
prints (| 34390 | 0.034| 0.056| 0.232
PP Al 257 | o.017| 0.033| 0.028
single {B| 27.81 | 0.022] 0.03| 0.047
print (| 2341 | 0.054| 0.050 | 0.050
PP Al 6.67 | 0.018, 0.020| 0.025
double {B| 74.96 | 0.020 | 0.021| 0.019
prints (| 6186 | 0.040| 0.045| 0.045

FIRIRC JEH & R mE el T 20T 1 B HOfEiR e ©
WEEBZIIL, A0SR EAEB{T LIV, B
DY 0.7pg/27.81pg, 0.9ug/74.9%6ug 2%, CoD
W& 1.3pg/234.1¢g, 1.9pg/618.6pg DEIGTE
fTILTw2H 605,
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Table 8 DEERD X 512 PPt v R 1A
H& 7 HHOMEMIZEAEEN WD, PE 0
#12 PCB DHIFEA S EBITINS LT ENHEER
Xhsd. ZozZ &t PE i PP el BAMMENSE
BichEELbhb.

¥ & 22

73 AF v iz KC-500 241 HIFA v 2 CHIRI%
B LTh, 2OBFHIIERIzLINTHB I &M

Table 5~8 Iz X »THEE T h 3. —AMPoOD
PCB #UBIFEY L
i1y i
SEEMPE AR (TRER) 0.5ppm
PYE, M (RKEZE L) 3
4 F 0.1
FLBL 1.0
HBIARL 0.2
B H 0.5
g% 0.2
BREa¥ 5.0*

* RE G 10 ppm iZEd b TV B,

rHok s FEMCED bR TW5. ZOfT,
fPCH LT 0.5ppm LHMERTHD ZEhb,
PE 045 R PCB #4614 v 7 CHRIT 3 &,
AR~NOBTEIMUCHERET 28 Th B3 5
5. LU AEGEEd Sppm LTEwi o evEL
g, REBAOBRFIE 0.1ppm T THHM D

RER A Th DS,

HE, REAIhOTEH»bEL 5 & PE X, PP,
PVC @ _C i oETH 50T, HEL v 7d
POREBAOBITNHEE SRS, RHOBA, fiok
B VAEVBTENRHA SRR hIIARE 7
4L ADEMAMEL DA FETHo ez ENFERDO—D
EFELbhB.

DEDoER» 655 &,

@ Biffo PCB HEd@sitih 5ppm kv 5 =
Lehhil, —HFBTROS WK T PE T 0.1
ppm, PP T 0.05ppm ThHbh, TDO A VI Mh HD
PCB oB47iiL 1/100~1/200 CH - 1.

@ BEFRAN. AAVEEOHBEIIOOHE X
hE LA, MEBRAWEHLLRD.

@ FErADHELE, 74 ALLDEINKEVD
TBATHEIDE .

Bic, = OWRIEEHERF® PCB IRMANED R
HOENHRINC L otcd 0T, RIS v
7 KK DFIEIC X » TRES b DRIV,

X R

1) FHEFITF, BEIESRYE « fl2g, 42 (6), 312 (1972)

2) HE33EERFAIZr=FT 7 a0 0E, ME
%M PCB HiRE 7+ A + (1972)

3) HAfRELE2S, PCBoBRANNTE, 7
FA b (1972

4) TARN422%, AAPRIEETS PCB ofiH
o (R4 PEFI47 8 H 24 H
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Hygienic Study on Polyvinylchloride. II.
Elution of Di-(2-ethylhexyl) Phthalate from Plasticized Polyvinylchloride
with Solvents Similar Properties to Foods

Takashi TATSUNO, Mieko SATO and Yumiko NAKAGAWA

The environment pollution with phthalic acid esters (PAE) and the hazard of the pollution on
human body are important problem. The PAE are used generally as prasticizer for polyvinylchlo-

ride (PVC).

In this report, the elution of PAE from plasticized PVC film using the solvents which has similar

properties to food was studied.

The results were shown in Table 1~6, and Fig. 1~3.
The amounts of PAE eluted from PVC was very small,
Judging from the ADI for PAE and the contents in food, the amounts of PAE eluted from PVC

film could have little influence on men’s health.

(Received May 31, 1974)

¥ oz M X

WE&7 2 V= ATV (PAE) OHRAANDGHRL
ANE~NDHENEE > T\w5b. =@ PAE 1341k
v=aiilg (PVC) OfHEAIE LTEAIRATWSD
DTH5.

BEAREERHELTO PVC oFmalitkED
FDA SWEHEERE, A7 1 79 A r2{ERL,
HEMCEHZTe>Tw5h. FOHELT 4TIV AL
thizh B PAE 30X D 12 TH B,

7 2y =5 (DEP)

7 a2 -n-7F 4 (DBP)

7 2o ~% v (DHP)

7 ANFR-iso-~T F v

7 a2NBTH 2 F A (DOP) (n-A 7 5+, 2-=F )

~F YN, A VFIFAERL)

7 ZNERD-iso-~ T F v-iso- 2 = A (7.9 P)

T RN -n-F I Fen-F > (8.10 P)

TR TF N (n-F N, is0-F Y AEEL)

ZAEAAEC I rANF VN

=FAT7R2Yr=FA Y 2 v—1+ (EPEG)

TFENL7EYALTFLIY 2 v~} (BPBG)

FLTHALDVTWHENLOHIEDSDIT bR T
b, DOP oW TilaiiEfR% @ skt

25wt% LATFE&REIh TS,

XCHEIOEBRO i, PVCHizing s DOP &t
ELERT, ALFLEECHEE T3 DOP &%
ErH-EThHB. DOP oA, KEONT
oTwb. FEEEME (pH 2) C=s1=—~F ATl
W2 HEvERL, LT FID-GC k- CTEf
Z{Tls -7z,

X B o #H

Di (2-ethyl-hexyl) Phthalate % &¢r PVC D07 4
NAT, HERZSED L HTHS.

A) RVEkE=21 100 #
DOP 10, 20, 40, 50, 70, 100 3
=R F Y RBER 3
AT 7Y VEREH 1

AT TYVVBALVY A 2

B) #VHEkr=1 100 8
DOP 30, 60 B
AFTYVRANL Y A 0.3
A5 79 YIRS 0.6
ATTY VR 0.6

FERBRSLTEARE

FID-GC ¥4} 550F %
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HASA:HIFARTA, £X1.5m, E3 mm
Bkl TUTIER
5% SE-30/ 7 » & v L 7'W (80~100 mesh)
5% OV-17/2 r &Y L 7 W(80~100 mesh)

75 MR 260°C

{EARREE : 300°C

AT SED LR Y.

N;: 27 ml/min (2kg/cm?)
H; : 30 m//min
787% : 0.9 //min

TS « PRk

=F L=

BRg vV v A (mK)

REE+ 1+ Y T &

LR IALIE L

FEFAK

4 PR -

20% =& ) —

H-~T RV
HERAROAR
1. HHEEEE LGRS AV bh s RTEEE Y
Buwb. Eio, HEZM38°C &35,

(1) X

(2) 4 %RER

(3) 20%=5 /7 —n
4) n-nF a2V

2. mBERECTC HEREYTLS.

DOP &SR Fl AR A S O

(1) AoOBE : AhHEET 100mi % & b #5if ¢ pH
W ORHE LD, =—5 4 50ml CHliTs. X
BliekEEY=—74 30mlc2EiHET5. =—F4
ARiEdT, K20mi T, MAKHERS Y ¥ AT
BALcobmL, 7 by T 2ml L35,

(2) 4 %FeFROSA « Ml 100m! 2 &b, FHH
3¢ pH # 2R LIDOL, =—F 4 50ml Thhy
Hi+%., ok kfir=—71 30m! C2EMHT
B =—F RIS, 10 % KT+ Y v AETE 20
ml CAHEHE, KFENRTAHI VI h, =—
FARRESML, Kl k=—~F A 20ml TV, =—
F AR RS S, =T ANCERR S Y v ik
MeTHAKLicod, =—FARRREL, 72tV
< 2ml &1 5.

(3) 20% =%/ — A DBH : AAHK 100 m! % & —
H—-ckb, WEOKBETCERECRBLIEDODL,
W CcpH 2 2l T5. UTKOHE LR
BF35.

2 ml/1cm?

4) n~F 2 vIHERRBRETS.

DOPOH R/ AT 457 4—6LUTREBR
DOP fE#EW (0.01% F 72121 % ) R A0 4
o Are< bt 73 72EAL, Bbh3¢—7H
BT, BEXHicL o777 EL, &
e Lo 1

Fig.1 12 DOP oA s r—< bt 25 46T, HITHIT
y=3.5x OEIFENTD BRI,

bop

70PHR S50PHR 40PHR 10PHR

-

Fig. 1. Gas chromatogram of eluted DOP from
PVC with n-Heptane
Detector : FID
Column : 5%SE-30-Chromosorb W
(80~100 mesh)
¢-3mm 1.5m glass column
Temp. : column 260°
inj. 300°
N, 27ml/min., H, 30m!//min.
Air 0.9//min.

RREZDONT

K, 4%EE:, 20% =% /7 — A, 5 100mi iz
DOP 100zg, 1000pg #inkx, ZhihiHERA T L
SIIMELCRBREHEYABL, #RAZr= IS5 7
1 =BTV, B5h3, FAI/R=M/FLOE~

SR HEIREREZRD 5.
Table 1. Recovery tests of DOP extracted with
solvents, similar properties to foods
Extracting DOP

solvents added ] found ’ recovery
100 HE 9% 98#g 9.5 %

water 1000 | 950~980 | 96.0

. . 100 91~95 94,2

4% acetic acid | 1500 | 900~070 | 94.3

100 95~99 97.0

20% ethanol 1000 | 940~9%0 | 97.8

FERERR LUOEL

grEagE M3 Table 2~6 K U* Fig.2~3 Witk
hThsb.
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Table 2. Elution of DOP with water

(ug/mi)

pop PR e 1 2 3 4 6 | 10 | 12
10 - - - - 1.0 | 1.7 | 1.7 | 0.675g/5x5cm?
20 - — — - L2 | 1.7 | 2.4 | 0.6350
40 — - - - 1.6 1.7 | 2.5 | 0.7312
50 — — — - 1.6 2.3 | 2.8 | 1.148
70 - trace 1.8 | 25 | 2.8 | 0.5037
100 trace 1.8 | 2.5 | 3.0 | 0.850

Table 3. Elution of DOP with 4% acetic acid Table 4. Elution of DOP with 20% ethanol
(#g/mi) (#g/mli)

voprmrYek 1|2 |3] 4 |6|10]1z  poppm——rN1l2]3|4]s 10 | 12
10 — | =] —=trace| 1.0l 1.2 2.0 10 —] =] =105 1.7 19 2.7
20 — | —| — [trace| 1.4 1.5/ 2.0 20 —l—1=1]o0s5 2123 2.9
40 —|—|—1| 0.6]1.3 1.5 2.0 40 —|—{—]o08 21 2.5 4.1
50 —|—|—| 0.6]1.4 1.5 2.2 50 —|=l=]o4z2z2742
70 — | trace | 0.61.7 1.6 2.4 70 — | trace | 0.4 2.3/ 3.5 7.0
100 — | trace | 0.6 2.0/2.0 2.7 100 — | trace |0.4] 2.3 3. 5! 8.5

Table 5. Elution of various contents of DOP in PVC (mg/ml)

day
W 1 2 3 5 6 7 8 12 | 13 | 14 | 15} 16 | 17 | 23 | 24 | 31 | 38
PHR
10 — |trace|trace| 0.01 0.01| 0.01| 0.02| 0. 03I 0.03 0.03] 0.03] 0.05 0.05/ 0.07 0.08 0.08; 0.10
20 0.410.5/0.5}0.6|0.6|0.6]0.6|0.6|0.6|0.7]0.7]0.7]0.7(0.7]0.7(0.8|0.8
40 1.1/1.1{1.2|12|1.2|12|1.2|1.2;1.2|1.2|1.3|13|13|1.4|14|15]|1L5
50 1.411.411.4/1.4|1.4|1.411.4|1.4({1.4]1.4]15|1.5(1.5|1.6|16]|1.6]|1.7
70 1.5/1.5{1.5/1.6|1.6|1.6]1.6|1.6(1.6(1.7|1.7]1.8|1.8|1.9|1.9|1.9|1.9
100 2.8(2.8(2.8/2.8|2.8|2.8|2.8/2.8/2.8129!/3.0(3.0/3.3|3.4/3.3|3.5]3.6
film weight 0.7~0.8¢g
Table 6. Eluton of DOP at various temperature
temp. |pop pHR day‘ 1| 2l als| 7] 8|o9o|u]liz|13|14a]l15|2]s2s
50 30 0.6/09|12(12|1.2]1.4|1.4/1.411.4|1L5|15{1.6|16]|1.6
60 3.4(3.4(3.4|13.4|13.4,3.4[35(35[3.5(35[3.5|3.5|3.5|3.6
250 30 1.0/1.2{1.3]1.3{1.3/1.41.4|1.4/1.5]1.8/1.8|1.8(1.8|1.8
60 4,514.6 14.6 14.7|14.7|14.84.814.8[{4.8/4.84.8|/4.8|4.8/4.8
60° 30 1.7 1 2.4|2.5(2.6|26|2.8{2.8(28(29/29|29/29|29]2.9
60 4,5|14.5|4.8 |4.8|4.8 4.8 |4.8|4.8|14.814.8/4.8,4.84.814.8

film weight 1.6 g

FPAMBLIEE E UCARZ RV A Table 212
7T X512 50PHR ofinikE COL D4 BEET
DOP i I hTviowas, 100PHR o 0k 18
ErbiirThsriiliEhs. Zhik 70~100PHR

DLOTHB LERMBAMLES 2D b, HRED
DOP 2Kz o Ihic & Ticdb 0 &EL bh5. L
7L 6#ECE 10PHR o 0T 1 ppm, 100 PHR
C1.8 ppm MEH LTV 3. £ LT 123 H ¢ 10 PHR
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mg/ml

4
100PHR

3

8

a2 SORHR 70PHR

— 1\

- 40PHR
1 F_—_’_—___———
/——* 10PHR
Y 5 10 20 30

Day

Fig. 2. Elution of DOP from PVC containing
various amounts of DOP

X 5°
o 25°

mg/ml A 60

60PHR
4 L
: F‘_’x«—«»——N”"

DOP

30PHR

0 lb 2.0
Day
Fig. 3. Elution of DOP from PVC at various

temps (5°, 25°, 60°)

‘¢ 1.7 ppm, 100 PHR ¢ 3.0ppm HHIhz. —
e v v 27 4 A 513 DOP FEiRE A 40~50PHR
L3R, ¥3 - AEOKIAT 2.5~2.8 ppm DFEH
MNhBENELLRSE. LB LIy T 7 4 L ADf
NIBIFEA L2 ~3 H, HTH 1AEMEHENX
RBOT, HIIT1ppm> LHEX BRD.

4 % k% (Table 3) O34T 4 WHIE Tl il
Xh, 6MOTKEZEAEMURDERELTGS.
20% =x/— 054 (Tabled) (X 4HHET 0.5
ppm RIEOFEHMA A R, 6 H T 10PHR T 1.7
ppm, 100 PHR ¢ 2.3 ppm, 10:8 B¢ 1.9~3.5ppm,
1238 C2.7~8.5ppm OFEHABTRD RT3

LIRS D n-~F 2 1% PVC Iz B\ T8
D5 EROMERELOLDEEIRTWS.

Fig. 2 12 DOP ok & EHIx & OBHRERT

DT, 10PHR D% Didfitd DOP FHRiED H D1z
BT, BHEAEFHDSV. ChIMREEYEE
B ¥ D #EFI2% 20~30 PHR oAl @Fl OGN TE LT
HEVHbhTHWaETELD L, BRMECERTS
L LEEEINDG. BIFRCHG LR EIUE g
Fonin: 5PHR UTThy, Kl LToME
Fux 60 ppm BIELHEEEShS. Lnrl, HWHEICD
TPAE LTI 7o v v viio= A5
ARBVHRB DT, DOP o/l ~0 B
EAREE: bhigu.

Fig. 31z KW TR DWW T O IT 2R Lic A,
5° OEEANCILIT L7ci541: 30PHR 0 DT 25 H
T0.4% (M5 T5 L 0.08%), 60PHR 0
DT0.8% Lich., 60°TiL0.6~1.1% DL
b, BEC L AHERBEDLRS.

x & o)

¥, Hiz PVC 260 PAE o~ BT
DWW, K, 4 %FER, 20%=K8) —n, nonT RV
R EOARSLBERT, TOoBTYR L.

k& LTix DOP FHn&E#% 10~100 PHR (L&
2izb oAy, —ERET CRARBERALLE L
5, WTFhogRHBUERcLENMcbhbis s, B
TTac Lo bhic.

Y, KOBAXCHER F TXBTIMTTEA LR
Hdhh, 193 »AT3ppm FHOFEHTH - .

4% EERTIL4EE T, —RZIKTT PVC &idh
% 40~50PHR 0 L Ol & h 5233 2 ARIEDE
HTRAERALBEDRETH > .

20% =% —NTCIX, 4BHETCHENMED R, 3
# A it 4 (40 PHR) ~8.5 (100 PHR) Th -1,

ne~7 2 vOUEIE 10 PHR OFE ML d DEHE
1B B, LEHARD RS, oz LIk PVC
IR AR LT EENETRmE Thr L v a
5. SAETLIKI PVC IR eRc A2 IR L
THh, LAETL, MmifaeampEL T,
BT PVC 2V HRTWwWa. IHIEMFAE LT
DOP iz LA EAVBRATE LY, 7o vEde
R VBEO=ATANRACERTWAEDRE R T H
5.

T DOP {20\ T, ADL 12 4lfR 7c L 0~1mg/kg,
MR- 2T 1~2mg/kg LubhTEh, 3 LER
DOP 5ppm #EHBT LAARET SO, A
S50kg ¢, ToftfE 10kg FCIERLTLRELEE
zbhb.

—F, T¥EHEREBOMFRIL, R lkg ¥b 10
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dm? LubbhTw5b. EThiE 2ml/cm? OHic X
ST 5ppm 7z H1F, ki LCii5mg 0BTk
5. COHETWE, ADL oFENS 10kg @
RABERERAEL T IV LERS.
PEDHETH»B X5, AREELD7 2
ZRAFARROWTIE, EofgicE bhbbolx, Ak
wxf LCRIED W EHEE S h 3.

73, T DORBNL BRI47 EE FEEHEMELRCX

530THY, RBRCAVERHL2Y /7 E=AT%
KK, 774 v s AIVKKOEETRES L
HDEFIo.

pa N

1) EYaREERRaseTF4 7V A (1973)
2) K B, 42(6), 349 (1972)

A48 £7 Ao AU D= AL BT (PRS) ©wowT
BEHFEHE « AT 7 2% o REFHET*

On the Protein-Reducing Substance Values of Raw and Market Milks
in July, 1973

Masahiro IwAIDA, Nawoko YosHIMOTO and Masako UENO

Protein-reducing substance value (PRS) is considered as one of the important indexes expressing

the degree of denaturation of protein in milk by heating.

In this report the results of the measure-

ment of PRS of raw and market milks carried out in July, 1973 are shown with some considerations.
PRS of eight raw milks were found to be within the range of 2~4 in accordance with the re-

sults obtained in Tokyo District and the United States.

PRS of ten normal liquid milks bought

at the shops of Osaka « Kobe « Kyoto Area varied from 4.42 to 14,98, only one sample showing

PRS of above ten.
11.51, four of them having PRS above 10.

PRS of nine processed milks bought at the same area varied from 7.13 to
In general, relatively higher PRS values were obtained

from processed milks than from normal liquid milks, indicating the reconstitution of milk powder

in the former.

(Received May 31, 1974)

L OMBAT ORI, TcAESEoBERIZ LS
ALT7e FYAROHMB IV “hoBE " RIGIK L b
R Ehi b AYoFEC VETHoMmMTH L
BEbhTnb. o THADAE HOBITig
PAE BOBTERRTREE LTELDZ ENT
%, 4FOKRA « BREDIEELE LThAEELM
(protein-reducing substance value; PRS) ZHFiL
THhHT EEELT, KBEAORENTHSHEM48
SETAREATAE LLERC2WT & 2w #ifT
5.

LR X OB
FAESETHEOESRE : ®RFL 100m! X3 7=
Yo7 MEB ) Y AORTR I VELK 7 2ry TV
{£H Y 920 mg FXLC PRS ¥ EHTA. FH0
EEfRm L K o % BIFR BT L, pH 5~

* WE R FIRHAY

52 C70v7vibr ) v A L{ERER, bY2m
NEERR T IcAB L, EBRDO7 2w o7 VAt
VERETHA 4V ERIEERT, 4Fe*t+3Fe(CN)¢*
—Fe,[Fe(CN) s DRIGIZ & » T Licr ) vE
ONEEE R MR 610mp THEL PRS #Rk» 3%

I B EKE RS ST IS i
TH-l.

RBRHE  EARKER NS LSRR TR L
To S HRfER{ERA L. 4R BIGETHA L1056
(BRI CIERE 6, FE3, Fif1), HETHA
L3tk GLEFFIcit #ime, dbimEl), mI
FLIXBATE CIA L 9 fefk (BUERT W h b ars)
HEHALE.

ERAEEZ BEHLY ORLEHERI>TfTote:
SYEEEE RN BT RETR 181 BlAfER L.

£ OB O R
1. &30 PRS
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#1 4FloPRS
No. ¥ 74 ity PRS
1 KRR A AR Bz mr 3.00
2 R E 2.81
3 A x 3.09
4 il =t 3.75
5 KERF 0 mikiti 3.00
6 FRIE 3.43
7 M E 3.28
8 KIRAFAR T 2.76
g 2.76~3.75

MEBRIERIRTTEY THSH. Thi TEBM
47 £ 7~8 A ORZUER O LA OPMEL 2. 01 ~3. 86
Thotez &, LBHOIEMEL 2.80 ThoicZ &
AEIRTVWARY, Fi, 729 HTR7HesH
%1954 4E 7 ~ 8 A DS HDEH>WT D PRS Ofl
B 0.90~4.18 THBHM, FOIREALIL2~4
OiCkD Z MRS IR TE YD, F1RRLEM
L2~ 4ADRKIRESTED, MEOKREELI—K
Tohz Lr@wbhi.

2. 430 PRS

7 Ah TR OIEHTBA Lic49l GFl
#30) 9¥ufkd PRS OJIERAIIE 2R THED T
5%, FHALPREAGTHETS &, HRENALE
(UHTH) Licb o2 KA T THD ~72ds, Mk
LTI X - TREBZEMRALRS. ETHO
0 EREHEMAEYIHLTWA. PRS o
4.42~14.98 Th-T, JIYOFRAEALIBLAL
% 67V, —HE LBOFA DI E AR
#Boht. ARREEAROHRELL IUVHEVC

gt2 SFHOPRS (BEHE)

KVAih s Z ERBEDHh, BLORTHIThIIEE
Whihtehs, ik, A~FidvFhd PRS 2 75L
ETCHBOHLTCG~] ©7H 22 AUBEOR ML
6% TH-TEH, 7THD20 BiEe UTERBAMN
7o 7 b FAOTEREIFRN BE L THRlcHIZ PRS
MMEL I nteDiy, FhEdbA—-H—DHOXETHS
D, TOHEDOWTIR-E ) IR D DITSHILE
—4 Ao WT A B - CaMAfE L T5 2 A0
BThHHEHLD.

ft3s, BEETZT ATORIRUTEATHA LK
47, 3%k PRS Q@A 3R Ly TH
5. PRS oB{EX Bl ML bMMEDHDbD LT
bhs.

3. MmIFlo PRS

TR 48 4F 7 A IR O IEICIA LicinT
FLOHD PRS 3E A RTESYTHD. AKX
HMTIFLD PRS OEE{HIL 7.13 TH - THADE
EEXbd@Ewc &, £ 13ah 108253
DI 1BEBE o7ty MIATIRIREF4
AN 10282 Tx b, MIFADOPRS 2R LD B
Bukltizhs o iimbh, thbDh0IDWNT
IRTIHOBEHIEE I NS,

#3 #FFOPRS (ER)
B | B | meas | Bame

28 (W | 5.53
2B ®| 6.14
28 | Jb ¥ L] 8.52

| | " 5.5

PRS

7.26 K 120°
7.27 L 130°
7.27 M 135°

%4 MIFADPRS

BiF | &% | WRRE | ST | PRS -

5 | A | 28 ln m| 7o Aff | &% | mosst | 2wt | PRS
7.19 B 120° 2% | M (4| 855 7.9 N 130° 2% | % H| 7.58
7.19 C 120° 2fp | & M| 7.36 7.12 0 130° 2% | ®m  #| 11.51
7.20 D 135° 28 | & M| 9.9 7.13 p 130° 2% | & Hi| 7.19
7.21 E 75° 154 | K BR | 14.98 7.16 Q 1200 2| K B 11.32
7.22 F 130° 2§ | & M| 7.4 7.16 R 120° 28 | & HEi| 10.07
7.22 G 130° 28 | | 5.5 7.20 S 1200 2% | &  H| 10.78
7.23 H 130° 28 | K | 54 7.22 T 1200 28 | K Bk, 9.40
7.24 I 130° 28 |k B | 5.22 7.23 U 1200 28 | & BH| 7.13
7.27 J 120° 28 | @ 1| 4.42 7.24 A 132° 28|k K| 9.30
T fﬁea L lgﬁl
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£ E=3

EF O MBEYIIETALDRERIhICAEL
BEfloNEEEERL FARSIUMIFCHE L
FERIEOWTRLE, £HAORCALSETML 2 ~ 4
DEWVRATHBH, MM > TERTS.
chizAr7e FIAZEDRME DL, LA Mail-
lard RIGi & W FLE L ALK ED T 3 VB0 7
1) e AR NRIEDRERER LI > EYEROF
ENRESHELTWDLOLEL RS, BTG
OECIIHREET SO TPRSIZERE L, ZOHE,
Biie L X b RS LR L4 Tk PRS 4% 40~50
L EwKEEIcRBZ EXMBR TS, Lkdio
T PRS # @ RALOHHOEEEL LTHERTHZ A
Ex bhb., ULhLish bBBRINEL EORESH
izXoTd PRSdinh L350 C, PRS %R
Ry OB (BEAST I “ 44 " TR Tilo
ERIEEEhTW3) OFREETI0HE TS
3.

—HeRWT, B, FACL KA “AR "
OETTHHONRAZIORB Lol -7. LM
L LTHAD PRS EVDE B PRS WK

R REs i, BILEEOIEVE
Wi X5, f£oT PRS RKAGAORKARE - HRE
OIEE LTERTAHLBT T 2 +:ZEL N5,

£ #

FERI48E7 A0 £ & LT MK 04T, FHs
TUILHAD PRS OMEMHZRICOWTAR L. £
8 k> PRS Ot 2.76~3.75 Th-T, 2~
4 DI AL Z EHGED b, HRAMK OB S
TREA L7497, 10 146D PRS 1% 4.42~14.98 TH »
T, BEALEALEESLTVL O LEIZEVL D
FTHBENHbRI. L 10KGES I RED
PRSIZ IO T Chote. Zhic LTHIRALE D
JEETHEBA LT 94D PRS {1 7.13~11.51
DEATH-T, 10 2Mx 50048555 2 &2R
HbHhi.

X iy

1) BEOTHERE, HeBiieT, arEEE c AmEE 14,
258 (1973)

2) C.L. Clay, M. B. Burke, G. Junker: J. Assoc.
Offic. Agr. Chem., 38, 310 (1955)
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BEETEN: « KHES « FHEET « SHERF
ININHETS « FAFIETL » FPRTE=

Results of the Chemical Inspections of the Imported Foods from April
in 1973 till March in 1974

Masahiro IwAIDA, Yoshio KANEDA, Yoshio ITo, Yasuhide TONOGAI,
Masakiyo OGAWA, Michie MATSUOKA and Keizo NAKAMURA

Total 280 samples were tested, of which 64 (22.8%) were disqualified (see Table 1). Contents
of the tests classified by their items are as shown in Table 2. Presence of sulfamic acid was
pursued on 61 samples of salted (brine pickled) ginger., Formaldehyde was detected from 25
among 27 samples of wooden bowls, the passing rate being as low as 7.4%. Artificial colorings
not permitted for use were detected from 19 samples among 43 samples tested. Allura Red (FD
& C Red No. 40) was detected from one sample of strawberry syrup produced in the United
States.

The Standard Methods of Analysis for Hygienic Chemists of Japan provide to use acetanilide as
the internal standard in the gas chromatographic detection of preservatives, such as dehydroacetate,
sorbate and benzoate, by use of 2% DEGS +40.5% H;PO, as the liquid phase. From our experi-
ments, however, it was known that the relative retention times of the above-mentioned preservat-
ives were too low compared with acetanilide, a search for another adequate internal standard
being carried out. Microanalysis of boric acid was performed on 13 samples of frozen peeled
shrimp and one sample of salted jelly fish, by use of a modified curcmin colorimetric method de-
veloped by us. The boric acid contents of frozen peeled shrimp were within 3.2-114.0 ppm,
while 54.0 ppm of boric acid was detected from the jelly fish,

(Received May 31, 1974)

RAEEESL, BR4SEED HARRRE
KRR PET S, SErbl 3RERRIROWT, 8
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FAQZITix Table 2 1278 L X 5, HETL X 528
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2. ERROBRORE
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Table 1.
(classified according to food names)

Results of chemical inspection of foods imported from April in 1973 till March in 1974

Food Sample Passed Rejected Not judged

Agricultural products

Beans (including HCN) 1 1 —

Other processed beans 1+1* 1 —

Vegetable oil 15 — —

Fruits (processed) 25 17 6 2

Luxury goods 1 — —_

Seasoning, spices 61 50+4* 6 1

Others 2 — —
Marine products

Frozen 21 64-8* — 7

Dried 3+2* 1 —

Salted — — 1
Animal products 3+1* 1 —
Canned and bottled

Agricultural 38 22+4-5* 8 3

Animal product 4 — —
Spirit drinks 43 32 7 4
Soft drinks 2 1 —
Confectionery 15 — —
Apparatus, container-package and toy 35 3 32 —
Total . 280 177 4+-21* 64 18

* Passed, but handle with utmost care.

Red AC) i dhi-. AL Allied Chemical 2
PEEL7VAERTH D, 1973424 A D Colour
Index §I3M 78 %z, C.1. 16035, C. I Food
Red 17 L LTI IhTWBY, S LD ARR
RIS D B DT EELET 5.
3. HR/OX M F71—-C&3RFHOER
BRI D DRERRGECHEE LRk %, B
HrLT<=—F Aol L, 72t VIZEBEL, ¥
Azm=br 57 4~ 2 X DERTAEE, HERR
EOTRNSEREELT7 b7 =9 F (AA) 2
LT3, LaLl 2%DEGS+0.5%H,PO,/Chromo-
sorb W(80~100 £ v ¥ 2 ) ¥#EZ 3 mm, £X1.5m
DH F AT LIcH R AWT, 144°TRED
SR fTotck 2 h, NIEE AA % 1.00 & LicE
= OIFHEERSEILY L € VR, Fe FeBifg, KA
EFRICOWTERFRO0.14, 0.18 3 XU70.36 TH »
fo. ThbLofERENG, C— 73R 0FR L
BERCOWTOREENEL, AA ORFFRENE

Wi 1Y b OSHICERRIEEL, BERERE
& UCHTI T, AA DSt o N ERE S TRET S

DENRBS.
4 ARLIAVOLERSLVEL BIFPOKRTY
B

RYBRAREBINDE LTRFTIhTuin. f&
RO R YBOFBERIIERTOVWTOLER S A,
1000 ppm LATFiRED bR TWb. BEH LI XU O
&7 FRBERE LTh v BINREN S0 Tk
Wk DEEVLAIbich, AL 00N ER 13 K
s XUSEL BT 1R OME DO+ Y BOERE LK
I (b, BRELS, 7r—wrI3vishaat,
SHBREERBR TR bicRIFTS) Shic.
2 QFBIZOWTHRE UIciE R, RRE, WOk, #R
HOENBRT, 7073 VHBEEEYXFHL T
5EELZBRIDT, TOFEXAVSZ LT L.
FERSECPEBECEEEh 0T, ERTRTOL
fExcEraBRo—EICLic. ILAESLNERKEY
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Table 2. Results of chemical inspection of foods imported from April in 1973 till March in 1974
(classified according to items of inspection)

Item Sample Rejected Passed Not judged
Aflatoxin 13 — 13 —
Harmful heavy metals 31 3 20+5* 3
Prussic glucoside 7 3 3+12* —
Pesticide 1 — 1 —
Formaldehyde 27 25 2 —
Volatile basic nitrogen 6 — 14-5* —
Artificial color 43 19 24 —
Sulfur dioxide 30 1 29 —
Benzoic acid and benzoate 16 5 11 —_
Sorbic acid and sorbate 46 6 36 4
Nitrite 1 7+1* -
Phenol 3 3 — —_
Boric acid 14 — 1+1* 12
Brominated oil 1 1 — —
Quinine 1 : — — 1
Saccharin 1 — 1 —
Sulfamic acid 61 6 514-4* —
Total 310 73 200+17* 20

* Passed, but handle with usmost care.

BEYRIFTOT, BRABRTT A H VT 5 K 5. ZOMORRBICOVT
F YV YA, BIUBMERTAEROEREYERE 775 by VR OWTIREE O TIEEE S|
h—Eic L. ¥k, BELUFORYEMER N 2HEE BHEOREBRET-LALTRAIAHTH .
ppm 6 100 ppm BEOCHETH Y, REERXHT HRLIZWHoAr7 7 YEEEIV, &HLL
EIR{EVEHC LB 0OT, HERREY—BEELT 0oL 2dk, BIELAMFy YA HOTEHEOE
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Detection of Sulfamic Acid in Imported Salted (Brine Cured) Gingers

Masahiro IWAIDA, Yoshio KANEDA, Keizo NAKAMURA and Michie MATSUOKA

Quantities of salted (brine cured) ginger is imported every year from Taiwan (Formosa) to
Japan. In 1973, there arose a suspicion that sulfamic acid might have been added intentionally
to the ginger brine to give faint reddish color on ginger. Since sulfamic acid is not allowed to
use as a food additive in Japan, the inspection was carried out by us by use of the paper chro-
matographic technique. :

After filtration of the homogenate of ginger obtained by the addition of equal weight of water
to ginger sample, 10 pl of filtrate was spotted on Toyo Filter Paper No. 50, then the paper was

" developed with the solvent system ethyl alcohol-water (7 :3). Identification of sulfamic acid was
carried out by spraying separately on the paper p-dimethylaminobenzaldehyde solution (DAB) and
sodium rhodizonate solution to detect amino and sulfo group, respectively. Sensitivity of sulfamic
acid to DAB and rhodizonate was 2 and 5 pg, respectively.

From the results of the inspection of 47 lots of salted ginger, six were condemned because more
than 500 ppm of sulfamic acid was present in them. It was also confirmed that the sulfamic acid
in ginger could be easily removed by flushing with water.

(Received May 31, 1974)
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6B NELURELCECA, BEHL 52348
Bthh S otfk, i F Ol 68 HifE b 4 Bkic
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. ABETREE I~ 5T 4 —, sty
R /37 4 —BIUMREBRKEED 30D
MNERENTWBN, ZD3LH Fre<t /574
—REAFE LTRIMAESEAMBEOREMASES
RBDOTRITH B &, WRERKBEZAHY

PR TVE EOEHALIRIR L k&L,
PHolif b= b 57 4 —12% 5 THF»
fo.

1) RREHOFN : MRk TR itio b 5856
EOWTRBEI Y 20 RBHHEL, ZhTil
MELYIEZI R, DR OWTEBBS L h ke X~
FEFBLCTERIEDWTERT A LiLin 2T D
M, TOYARTFATPL EBEECEEOS OO
TR2ER—~ == /5374 2T LRI
HEMTHB DT, TRTTHHEHPIC2VWTO
IfT ot RERREHO REC Y- T EFRAR S0 g
2HERL, ZEWK S0m! 2z, v—-yvIIvrv
H—ThELFA XL, ERRECIBETSHE
wERA L.

2) AAT r 3 VEREIHEVSW:  EEREANL T 2 3
v (HEE 99.99 % Ll ) 100 mg %Ki 2 LT
100ml &L, 0.1 % HWEXHAMLL.

3) R u=b X574~ FWHEWRHKNO.S0
PHEALE, BRAI=2, -1« XKBH 7:3) %
R L. RBRBHOAMNy PRI 10p], REEEHS
10~15cm, ZOHREEBITHALT 7 I VRO RSE
1290.4~0.6 TH 5, EAIY->Tid3%p-2 2 F
TiI)XVvATAFe N (DAB R ; p-L A2 F17
1/ RVA7ATFe F3gie i@ Sml #ing, =&
~AT100mi 2T5) BT I EoRKEEIV
0.5%EIL VYA, 1~2%reYVBZH LYY
L, 2%, 2 PEERTEOMEZC X AR oK
TR ots. ROV VBT ) Y ARTREE

O TCHEFAR L. EARIEL DAB AENAL Y
7 IVEIELTH 20, mV VBT Y vANEL
{#¥5pugTHA.

N S

M 484 11 A ~49 {3 AieniF T &hich
VEERL 2 50 4T R (5B 2HEL LR Uh ")
ZoOWTOPER L Table 1iTiZ i b ChHD. 7
$ 23, Ak etk ok RE, 71
Mk, Ak VISR D L OREERE, Ak v
D L D27 2 2 IEDME, RO VAN
bOTREHBEL . 4THRE6HBTRTH > THE
BBt 12.8 % ThHote.

AEIATC S BNIRE Y, AR VIEDIREENRA L
7rivBELTHS g THHOT, hEkiLicL
TLr30dhpAArT 7 § VIEORMRERHE LT
2B EiTTB. Ly da50gaKk50ml kkeo s
4XL, BALEDTHSBH, Wi, Lidnoksy
2 ER TS LR 10 2l L ¢ 5 2310 mg TG
T52 LB DT, 10mg g 5pg>% b #4500 ppm
PEoAanrzr: vEEHRHLIZEW) T &R
. Lo, ZhIhEVREDALT7 > v
AEELTLTRBRHE LTATEhTLEY. TS
[ & L€ Table 1 iR L& RO bizowT, @
WX REEEL, “hx N N-CAFARLAT
BN LTR—R— e s/ TF7 4 —"fTolcb
5, $1100ppm DAL 7 v I VEREGLLDLEDH
his.

RIZ, FEBEHESRRECOWTTRIRIRE
CEoTArT » i vERERETSHC LOMEkRS
WO L. BRPRFIZ L 5L LTRSS E
WX 3 THZENATEROTREML O A& &
L, ¥50%¥ ¥k 2~30 IR Licb o, #y)

Table 1. Inspection of sulfamic acid in Brine cured ginger by papaer chromatography
Classification 1 a il v
Development by DAB reagent*! + + + — or =+
Development by sodium rhodizonate*? + + - -
Judgement rejected pass pass pass

(handle with)
utmost care
Numbers 6 2 2 37

Note *1 3% p-dimethylaminobenzaldehyde solution in ethanol was sprayed on paper to detect amino
group (sensitivity : 2pg of salfamic acid).

*2 0.5% BaCl,, 1~2% sodium rhodizonate,

2% HCl and 2% HNO, were sprayed in turn to

detect sulfo group (sensitivity : Sug of sulfamic acid).
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Determination of Sulfur Dioxide in Frozen Peeled Shrimp
and Dehydrated Pineapple

l\/Iasahiro Iwaipa, Yoshio KANEDA, Yoshio ITo and Yasuhide TONOGAI

Modified Monnier-Williams method is widely applied for the determination of residual sulfite in
foods. From our experiment it became clear that the recovery of sulfite by this method was
rather low, being about 80% with standard sodium bisulfite solution and around 50% with frozen
peeled shrimp and dehydrated pineapple. Colorimetric determination of sulfite was tried by us by
the adoption of mercury tetrachloride-p-rosaniline color developing system. The recoveries of added
sulfite to frozen peeled shrimp and dehydrated pineapple were found to be as high as 90%.
Besides, this method is rather simple and can be applied for the determination of microquantity
(less than 100 ppm) of residual sulfite in foods. Thirteen samples of imported frozen peeled
shrimp and 5 samples of dehydrated pineapple were subjected for the determination of residual
sulfite by use of this colorimetric procedure. From the results it was confirmed that the residual
sulfite levels of all the samples were within the domestic standards (less than 0.1 g/kg for peeled
shrimp and less than 0.5 g/kg for dehydrated pineapple when the residual sulfite is expressed as
S0,).

(Received May 31, 1974)
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Table 1.

Recovery of sulfite by the modified Monnier-Williams method

Sample

Recoveries (%) in tripricate

Sodium bisulfite solution

(equivalent to 2.5 mg of SO,) 61.9 81.4 7.4
2.5 mg of SO, was added in the form of so-

dium bisulfite solution to 25 g of frozen peeled 42.7 37.5 46.2
shrimp

2.5 mg of SO, was added in the form of so-

dium bisulfite solution to 25g of dehydrated 49,7 52.2 60.1

pineapple

FBREZRETHIENLTEE oot F, 1BLAA
F v FAEDWCITEFRRT AR OE BRIz =E
A4y & LCORFIMN 0.5g/kg RS THERT 22
ENFTINTVLAY, {16, BAKZLIBER
fEANE SO DT & 7o Tnde. FHE GIBAY
WL VDL EAB IVHATIRAS v 7V 2R
VTR A v (@HE) ORI VWTHR
FUHE, ETOMRE2G o T ot 5.
1. Monnier-Williams &0t
FERBEY TR, RAFOEFRBRORRELLT,
AR X RN OO BREAR TR L
#®, 7AH» Y EET5THiE (Monnier-Williams Z5)
DERAZATHS. LhLishs, ZokkieonT
BHL TR & s, Tablel R+0b, BRI
EHBAEF VY ADRDBETHE 4 80 % &{E
<, BRELZ Lok, BRI Em LGS
CREBRRIXEORTEY, i, Adoffict-
THEURERDRLB Z L b, AHEICX - TXERRER
DEWHIRERITIZEA LR TH D &l L.
2. p-n—¥z= HEEROK

1973 FIm N B EBAETRFT O Vi p-r —F
=Y Ve RANATATE FIERERVSILAEX G
L2 0L 2 A0RETRRROERICIGH LTRIF
BRERIF I EBMELTWS. €T, RIZAELZD

WTRHLTABZ Z EieT 5. BFLOMmYRT &
ROMEY THB.

] =

PR LSRG « S LB K 27.2 g & NaCl 11.7
g®5% 7YY VIERIZENLT 1,000ml &L,
7o b+ PV oA 0.083g R ML D, KK 1,000ml i
FERIK 3,000m! iz, RHELES.

P~ =Y Ve kA ATAFE VI : p-r—¥
=Y VIEREE0.2g #7K 1,000ml iz L, 020
mi%xEb, EEE6mIA Nz, RKTlO0m/ &L, Zh
CFIICER LRV ATATF e F2KT 5 T T
0.2% IEW & Licb o 100 mI BF+5.

(RR%E) %k 10 g g bASRE 70ml 0
%, 280BHseoFA4 XLESE, RS 5N
TeEY 100m! L35, ML\ BUE, &
REL, BREEY R No.5C 2WvThAL,
AR (FRXZToFHFL LK) 1ml ¥RRFE & T
Bop-m—=W= Y Ve kL ATATE VK 1ml 2
%, MEEALEKMER T 10 ml & U7 35 Rk
BL, o hBafc onwTERABRA YR E
LCEE 560 mp CREERIETS.

UG R Ao iilfbrtryvyarn, HgCl+
2NaCl—Na, (HgCL]) oKtz & b JH LicmiE bk
BERT=RE A F 7 RO X SIS LTKESE

Table 2. Recovery of sulfite by the colorimetric method by use of p-rosaniline

Sample

Recoveries (%) in triplicate

Sodium bisulfite solution

(equivalent to 250 pg of SO,) 98.2 99.5 9.1
250 pg of SO, was added in the form of so-

dium bisulfite solution to 10 g of frozen peeled 93.9 98.3 102.4
shrimp

250 pg of SO, was added in the form of so-

dium bisulfite solution to 10g of dehydrated 90.0 102.5 95.0

pineapple
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HHERL, p-r—F =) Ve kA ATATF e FEBEHE

B L AR,
Na,[HgCl,)+250,+2H,0
—Na,[Hg(S0;) ,]+4HCI

(REBRER]

HHEAFEF P Y v aic X b SO, oEHERIEEY
Hiic& o h, 10~50 pg ORCELEEI W bl
BRLIXUDUER, SIUBRLAAFy Lo
WT ORMEILEROFE R Table 21710 ThH
B, FHBZ I DEREFIBHE LD ER, BX
TiLAMFy TAELIR0 % HUETHT, W
bk Monnier-Williams 84z X 5344 (Table 1
2R X LBELARERTWR, b bLIEHL
TWh Lo, BHUEOSATETMHE,NH S Z L4
BHhhte., Ui L AT 100 ppm LITF OIRETE;
BEOELDTIETH D, TI-EBFHETHRIETE, T
ThHBOTHIETXS.

3. HMARSORERE

AR LU 22 13 Rfc oL ToOJERSE
12,80, & LT 0.0021~0.0115 g/kg (2.1~11.5 ppm)
OFEFTH - T, FHEMA (0.1g/kg £M) WTHHT
ERBEDI. AF LA F v TARDLTL S ko
WTHIE LcfE R, FEREv-3 o (0.03 35 XU 0.04

g/kg) 24F, T O34 (0.22, 0.25 X 0F 0.28
g/kg) ThoT, WTFhHEEEM (0.5g/keg Fill)
DIEENRTH - 1.

L == 2 AN DET S,

3 #9

AGPORFEHBORRE L LTHEAIRTWS
2% Monnier-Williams (il oWTHRE LA E Z 5,
BETHBAE S MY v ABETHEIREKIL 0 % &
EECHD, BUHLELUDLEREBIVE LA Ty
FARETBERMEDERIZ 50 % fETH D, Lad
RERUEERO—K LW E 2B,

1973 FIRE IR FR HOMEEKE « p-v —¥
=9 vy @EINETRE) 2ICHLCEZS, &
WL 2CDLER IV IBLASFy T EhiT
90 % Ll Eo¥RmENREATH G Hh, L2 100 ppm
DTFoMBEoBRFEFERONE S ICHTE, itk
TEXEETH B DT, PPWUEHROE o0 FHEN
BB, %% Monnier-Williams 3 X b BT <h
T R L.

HABHL OO ER 13 BB IR LAM Ty
I 5 BRI OWT ORFIEREOMEBE I VTHh
HELUTThot.
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1) BAIEESE - HERREREM, p.185 (1973)
SRR

2) HEM, BEET, FREYS, S,
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HE (1973)

3) HEIEFLSH - @R BB, P 1040 (1973)
&R K

EREHERBRIERIZOWT

ARERCT « I SET

Higienic Chemical Aspects of Paper Towel with Reference

to Coloring Matters Eluted from Paper Towel

Mieko KAMIKURA and Yumiko NAKAGAWA

Paper towels were examined according to the official methods for container or equipment of

plastics.

The results were shown in Table 2. All dyes detected from paper towel are not permit-
ted for use in food, Drug and Cosmetic purposes.

(Received May 31, 1974)
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1. seEHH
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Rp 1 em2 o XBER 2ml 2V, ERER
pAEAL, Table 1 OFEMEMAC Lichdi> TRIEL
7= frds, WMEICoOLTRAEREEORBITE VT,
g picAVbhB n-~T 2 vk, ZORRICE
W H R LY.

Table 1. Solvent and codition for extraction
No. Solvent Condition
°C min.
1 Water 60 30
2 4% Acetic acid 60 30
3 50v/v% Ethyl alcohol 60 30
4 n-Heptane 60 30
5 1% Ammonium hydroxide 60 30
6 Milk 60 30
HERFERE L UER

NRestem R F N DWT LD ETRARE T -

TodE A Table 2 Vv27R-3.

BH U AR OWTHEMBERRG LI c0obL, 0
RPN AOWT, 7PV e LA VT IATAI— I
K (6:5:5), -T2 =N e YLV eRKeTVE
=74 (JhiEf90.90) (4:5: 41 1) RIRDAMLBE LT
K7 r= b 5T 4 —wITIEW, VFERFHZoWT
{3 Primulla Turquoise Blue GLH (CI 74180), 1%{{n
ZRFEHZDUTiE Direct Fast Yellow GC (CI 29000),
v v 7 R Fhz oV Tt Direct Fast Scarlet 4BS
(CI 29160) # L. Th oo fmiftis
THFTIhi-gHaE L SV THFTEh R
b XU LB AT DATETH 5.

AEOFERBH & QCFE ShicER—X, &
SRR E LTRE IR T inuviow, EMBLIHISE
e & LT, FRAFECOWTOITRICRMA D
thicz biohsd. BROABIIA—H —1T L »TH
B, Wwihd (BE0OKEY, DFLODOTHR
1, T79—-7nr7%v], [KEKbO, HF, T
LOOTHE] REOHEAMRST LTS LT
ERRORBEED DAT, kARG EIER IS
&, BEOARBNOBINEBSh, LT, {#
RFEDERD S b ERROHEHBIRIR TS ENFEY
EE Lz bhic.

p'a R

1) ok BAST402%, WEFM454E9/716 8

2) hbE, RAH225502, BF46ESF4H

3) BEAKERE78 S, i, HinhEos
EOWIE, BM48FE6H22H

4) “Colour Index”, 3rd Ed., Vol. 4 (1971)
Society of Dyers and Colourists, American
Association of Textile Chemists and Colorists.
5) frMARERS 1, AWEmpREnhna
¥om, BR4BE, BRARHEGE.

Table 2. Results of examination of the paper towel

. S , Solvent
No. ample Water ic‘/;%Acetic g?gé;(‘/:’tl’lithyl n-Heptane g.yld%oﬁ?génonium Milk
1 A Blue + - + - + +
2 Yellow + - + - + -
3 Pink + - + - + -
4 B Blue - - + - + —
5 Yellow + - -+ - + —
6 Pink - - + - + +
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On the Antibiotic-Sensitivity iz vitro of Salmonellae Isolated from Imported Meats

Tsutomu KAwANISHI, Akira SUzUKI and Hirotaka KoNUMA

A total of 471 strains comprising 25 serotype of Salmonella isolated from imported meats such
as horse, kangaroo, mutton and chicken, were examined for sensitivety to antibiotic (TC, SM,
CP, SA, PC-G and AB-PC), using the agar plate dilution method and were also examined for
transfer of R factor on drug-resistant strains iz viiro.

The results obtained were as follows;

Of 471 strains tested, six strains (1.3%) orginated from chicken meats were showned to be re-
sistant to any one of TC, SM, and SA. These six resistant strains were consist of three strains

of S. typhimurium, two of S. thompson, and one of S. infantis.
TC, SM, SA, and TCHSM.

cognized four patterns. i. e.

Drug-resistant patterns were re-
Incident of the transfer R factcr among

the drug-resistant strains were accounted 83.3% (5/6). :
In the sensitivety to antibiotic used, it was noteworthy that 356 strains from meats (horse,
kangaroo, mutton) were shown to be sensitive at the concentration of 12.5 mcg/ml.

(Received May 31, 1974)
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Thle\ted, FORERHEHLNL TRV, £ T, £
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EEAM LS X U
1) R HENC B LB 7 AR

ABERIWTER, AV r—@, ~F v, REH
TeEh DAEE LT 25 T, 471 BRTH A0, kL
EW, #vir—H, = vOubdsBRREEOH
Wiz, SRECBREIhIITEHEB6HRTHS. -
h SRR B3RP0 PIERIL Table 12 iRd.

2) ZA: RAZERBUC SR Ui FH7 13 Tetracy-
cline (TC), Chloramphenicol (CP), Streptomycin
(SM), Sulf #] (SA), Penicillin-G (PC-G), Amino-
benzyl-Penicillin (AB-PC) @6 finIKAITH%.

3) BEBMRR  RRUMNR U EHRELY O
M U7, e, Trypto soy broth (TSB) o
37°, 18hr BEFFE ¥ B & L, Heart infusion
agar VR SER SR TR © RO SRR R T
HEFEHIIERE MIC) &Rie. SADWT
I E UCEAIRZ AR (BAED 2R
fo. HIEESPRw 37°, 18hr 8555, WORBOFE
ZhoTRI kol

1) FHEEERER - LB cn & (TG,
SM, CP, PC-G, AB-PC -¢ ¥ 100 mcg/m! [l E,
SA T 800 meg/m! HIETHRBELAHD) LHEX
Hr-Ei% Donor & L, Receipient & LTix E.coli
K12, E.coli W1895, E.coliB, E.coli U5/41, E.coli
BoskrAVEERRE S hof. b,
Donor, Receipient £E% TSB £ 37°, 18hr
BERHB L, OB E LT Monod © LFH
wEREhO 1ml wifilEis TSB ¥ib 8ml #inx
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Table 1. Serotypes and sources of tested strains

Sources
Sero-group & Serotype No. of strains
Chicken meats Animal meats
S. typhimurium 209 23 186
S. sandiego 20 0 20
S. saint-paul 18 8 10
B S. bredeney 8 3 5
S. heidelberg 2 2 0
S.derby 1 1 0
S. carifornia 1 1 0
S. potsdam 26 21 5
S.oranienbrug 15 0 15
S. thompson 8 8 0
Ci1  S.infantis 7 7 0
S. montevideo 5 0 5
S. blockley 3 3 0
S. braenderup 2 2 0
S.C, 3 3 0
S. newport 15 0 15
C: S.muenchen 10 0 10
S. kotthus 3 3 0
D S. enteritidis 12 2 10
S.anatum 38 23 15
E S. meleagridis 17 2 15
S. senftenberg 1 1 0
S.raus 10 0 10
S.vaertan 5 0 5
(=) S.minnesota 10 0 10
S. good ' 10 0 10
S. adelaide 10 0 10
S. (=) 2 2 0
Total 471 115 356
#10m! &L, 37°, 4hr, Monod "T{R{EKIIE L.
5 3

= ORERET Y TSB 8T 100 IR LA 0.1

m! *3EHHn BTB ERFPR, EMB RKFIROEM KR 471 BR o B E e T 5 RERRBR oK E

W2 v~ FHRETHRE, 37°, 20~24hr 55, o % Table 2, Fig.litmi3.

REOHEY L > THE L. k0 0 30° T°E 1) @@ER&ko MIC 4%

W 24hr BESERAET o LRI L. EAIRER 10 B, & VH AL —REOERM Rk £AIER o MIC

mcg/m! & L. DNFIR BB E, TC TiL 1.56~6.25 mcg/mi, SM
it 3.13~6.25 meg/m!, CP Ci% 1.56~3.13 mcg
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A . Aninal meats sources

100+ TC

SM

B :Chicken meats sources

TC SM

Fig. 1.

/ml, PC-G % 3.13~6.25U/m!, AB-PC {30.78
~1.56 meg/mil ZAMHEENFEL, 1BEAED 12.5
meg/ml OPEIELTIRR SR LfEE ED b
hichoic.

—F, FHEEHIEETIE TC Tk 0.39~0. 78 mcg/
ml, SM i 3.13~6.25 mcg/ml, CP ‘Gi{¥ 0.78~
3.13mecg/mi, SA TiT 25~50mcg/m! oA HIEE
MEote. UL LiittE%s Lciiikil TC T34,
SM T4%k, SA CTlHsRIiEh, Lotk 2~
voPFL TC Witk 18k, SM @itk 28k, SARHEL
Bk, TC+SM it 28D 4 fED 2~V THoTe.

Zh HORERY GEPIEE & RE PR ORZEAE OS>
TR HE L C45 E TCRBLTRHHZERLRE L,
SM TidEI 6 thoftttkr il s hic o han D
RREWEER L. ¥ CP TIREFERERFELL L
A~ A =R U, ik, #BEH o
HHEI R Ehicz E2BWT, S UhRBEOM
WERR L.

2. HBERMSHKI-FRIBRBHSH

B, REWFRThZhoEiic o T OERIK
FHOEEE RS &, IO 17 AR CIL S. oranien-
S.raus, S.typhi-
murium H¥ TC, SM TEDOHEENT LA TRRE i
ERLTWSD, HEI X3RS ORIz &
AERD LRI o,

—7, REWEROEI CIL S. typhimurium, S. saint-
baul, S.infantis, S.thompson ¢ & ' TC, SM Tfih

burg, S.newport, S.enteritidis,

99
Ccp PC-G AB-PC
TR R R
b = Némmoo Nenwmss
VIl VIl vi
cp SA

Minimum inhibitory concentration of used strains

ORECHAT, PRFWELRLEM Mg LA E
BRI X 5ENRED bhish ol

3) BERIcEIBR2HSH

SEAKROEFIC X » TERSENICER S 20T IR
DL LTAB E, BAkCcRENC X 2ERS
SR EDbhish o7,

—F, FEEGETIE, 72940, ~VHI—~, AF
AHFOEEO—Eic TC, SM, SA khitt¥RTd
DOHRD LRICETIREOBE DS L RB M, &5
TH A EEFIC X BENRY b iEn bhirh o,
CheRiR LD Fig.2 ThH 5.

4) THEEROSREAE & T O ¢

BERER 471 £k 5 B 100 meg/m! Bl xR L
RHERCFERRNERD 6 523 T, 25604 521.3%
THotc. Tidd Table 3 12iik3 S.typhimurium
D 3k, S.thompson @ 2%k, S.infantis O 1}(kT,
Mkt 2 — 3 4 fi© TC ki S. typhimurium (1
EE), SM fitthiz S. thompson (2 5L, SA Tttt S.
typhimurium (1 £), TCHSM fiftd:ix S. typhimurium
& S.infantis TH5.

5) WMiEEEY

ERRRLICX S, 6otk R Ehio
T, ThLHECoWTEEESEEY E. coli K12,
E.coli W 1895, E.coli B, E.coli U5/41, E.coli 25
EDOREFT I VR L& 2 A, Table 3 1z
X 51z SA [tk S. typhimurium BN ETD H
Rigdr ol DRERCT, 6 #ke5 Bk (83.3%) REA



100 wmE R BRTRE 592 5 (1974)
100+
U.S.A (37 strains) P
i.
0}
\
‘-
\
A, !
% /1100 50 25 12.56.253.13 1.57 0.78 0.39 % /1100 50 25 12.56.25 3.131.57 0.78 0.39
MIC MiC|
100 4 1004
lf Other countries (9 strains) P.R.China (57 strains) 4
\.
i R
'-\ o
501 504 Iy
Iy
AV
RN Y
] / ] &of
\ 4 X N
\Y HEDSAS ) R ," \\
Ny PALWE S
% 100 %,/1100 S0 25 12,5 6.253.13 1.57 0.78 0.39
Mic MIC
——e TC, 0— - —o SM, Aonens aCP, a—..—ASA,
Fig. 2. Minimum inhibitory concentration of antibiotic used on salmonella strains sourced
from different countries
Table 3. Drug-resistance pattern and incidence of R factor
Pattern of No. of : No. and % of
drug-resistance strains Serotype Countries R* strains
TC 1 S. typhimurium Hungary 1 (100%)
SM 2 S. thompson Canada 2 (100%)
SA 1 S. typhimurium USA 0
TC+SM 2 S. typhimurium, S.infantis USA 2 (100%)
Total 6 5 (83.3%)

L D|EHHOID H1n Y, chbo|ETIBE

- e
iR

T

Fiz X B EEEHED bk,
% %=

#E 2 T OHAHREKNTHRZEESWTOR
i, FE LT FOTHECBEFRTAEHERICOWT

BRWET 5 M58, ¥ S. typhimurium |
MHoBRBTARENSW EXBRLRTED, ¥
W, v RS OHEAR, WK, Rinlisick
2o T b FIREDO ARG 10 T hT\wb, &

—



FIdE, SRIES  ARENERS LV ER S OFEYFIRTIEICoWT 101

D X5, bLAETHEE IR DEEERIRE 2 N InOH
Fichd&vwzd. CoRAE LTREFFIRTOR
LB 0BT GO TR 5 RN R,
LBERCBTIRBOEE O BIIO b0~
HTIfe 9, BREPCHEEOHBZRLTV-210
EEZDRTWS. HARKBFO L 2R T IO
TOHEFRZ OV TORERES T ie®

B 7 ERTEHARAD Lo LBk o TER
MR L.

PR ATI Bk D 2 b, B, v~ X OB
WEED 356 (R Tik, B, BEEPICBEREL, A
EH 12.5 meg/m! LITCRZ LS b BitERI SR H
Shithote. ChbBAKROBENER, FROE, +
—RA MYV TOAVHN—THEDEIR L ERGOR
BTEBELTWATLEDEY TH L LBbh3.

chicx L, FERHEDO 1ISHETIX, 72V H, ~
vHY —, IFETOREEDH S TC, SM, SA itk
o S.typhimurium 3Ek, SM fitED S.thompson 2
B, TC+SM Mtk S.infantis 18D 364k 5.1
%) & hic. CoFBRIEILY oBERORE
PI HOTHER OB ERINECERTH S A, ]l
ADL 00 LIEEI BB Shics LifEshi.
Lrd, Zhb6tkofitEtkosb, 585 (83.3%)
7 E.coli LDOEBEFHRC XY, E.coli iz LTRE
Fik AWMEEENIES Z EFED LRI &L, &
ROERORRERERR I D 0TRL, HiE M
ERC A~ O ENEOGEMOBEIC L Db D LHE
BEh5. o THEWEOELASRHER O RRA 2
T EETRBTALOTHS. Fi, TTRHES
BEizk\WTd RETFRIAMEDV 251 5 OHMA
EBRThHHZ LLHEESNS.

LSEORREERM S, BARKICHETE LR
SERBRD S IR CERCER TS % 25
Mg R, FLUTRETR X BEFEEEOR
HARREIhcZ &L, 4%, MARKHKC X > THRA
THY¥LER TR, BRNOEESFMEEILE RS0
e, THHEOBA LV MELE L DR, i
ABREOMILE Z DBOFETFRLMED D Z Lixfdh
e - AR ELEE Bbh B,

£ #

MAR(BA, pvrr—H, < v, REH)HE
25T AT ER Dy v & 3 F I DWW THAD BRI S
RETE X BEEM DT in vitro CTREM BT /5
ofckThH, DEDL S IntERE B,

1) EABRHISE 25 BiER 471 ¥ © 5 b EHRRHEY R
LAHERZ 68k (1.3%) & h, 2hbixvwshd
RBRAXRDLDOThH-tz. Zhid S. typhimurium
38k, S.thompson 2%k, S.infantis 1¥TH 5.

2) Wtttz — it 48EC, TC it (S. typhimu-
rium), SM fitth (S.thompson 2#E), SA Witk (S.
typhimurium), TC+H+SM fittd: (S. typhimurium, S.
infantis) Thotz.

3) RETOHH=KIZ83.3% (6kkH5H) Th-
fo.

4) BRESER 356 HfikizE A & 12,5 meg/ml LT T
R R U R S i o 7.

X B

1) %HAEKESS : AfRY4E, 39, 167 (1965)

2) HEERR, FTARHEM Bk, P.375, MinHIs,
(1966)

3) A : H4108 AR ERFREE (Yrex 7
fE)] YVHRUT A, AFL Y-, 12, 457
(1967)

4 FER:EXohdXK, 56, 342 (1966)

5) YWEINBE S : HELSEE, 23, 275 (1970)

6) EAWEL : HEREEE, 24, 186 (1971)

7) KIUE—5 : AR, 21, 1010 (1971)

8) HHFWE O  MWPIER, 17, 47 (1965)

9) FEHEE L HERSEE, 24, 18 (1971)

10) FRIIZED : BfEESE, 20, 251 (1971)

11)  ZH=FEF1E « BALMHEE, 16, 680, 729 (1967)

12) HEFI— : fS@mAEPE, 21, 1019 (1971)

13) AHEZS 460 A AGERRESRS I
905k, BEREEE, 46, 468 (1972)

14) WH#HE D  FERERAETESSWE, 13
F147 <E[E, p.28 (1973)

) #5KEE S @Rk, 89, 125 (1971)

) HARME G : fE4AH, 91, 88 (1973)

17) BAFEXRD : fAfhfdzt, 7, 428 (1966)

) AR AT L, P.585, HARARMA

EifE

19) F.A. Gill et al : JAMA, 198, 1267 (1966)

20) FMEES : HIEEOTER, No.9, 51 (1972)
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Aconitum FiEP OB OIRA LIz AT OWT

ISR « FEIBF] » e md « BulvlF
IRHNIESE « DAAGT « EE 2T

Imported Bupleurum Contaminated with Aconite

Shinsaku NATORI, Kunitoshi YosHIHIRA, Motoyoshi SATAKE, Akiko YOKOYAMA,
Masanori KUROYANAGI, Setsuko SEKITA and Kimiko BANDO

Bupleurum (root of Bupleurum sp.), collected and imported from Korea, was proved to be con-

taminated with the roots of Aconitum sp.

(Received May 31, 1974)

TRFMATAE 12 AN B 484E 2 Btk T, ER 0 E
M L EOFIE oK X DR IEHE 5 i, HEF
SO » TR ED LEFOMAL R R Bh. &
HpE oL IIZEN & Vb DR &R & W
bR ARG, BEOPFIL Aconitum (L H»
SL) B oRNRBEA LTV Oy, 7
BMANHE LI LA, SIMAEEIZL - TH 10 b

OBENMAZH, MBS DAY ED
FRMBIR IR » T ey, IR CRIFES h, XN
I, Jifl e = ARG EN EhooH o, £
TP LV S O oW BT O ik 3 EIR
RMUDEESRBBORELTR, TORADE
T OWTRBRKIILTE .

= OB

etk 1 M X hotafkiy, 2 148k, W 104
{f, =FARIOHF 20 ETHS.

REAHIE : 2FD L DR OV TR EFERRED
R ORABRCIE LTI, LB L UIRAD Aconi-
tum RO ORI oW T, FhEhiRpRE
SR REVHE LK.

HZATDNTIE, BT X b Aconitum DRI I
oY (RS XUHETHONR) 21T 5b0%
SEOIUCHE LAy, $EihcounTh FiRa Ty,
Wb B & AR D[ T - 7.

=% A« Wl oWTIRAM 7 T7 Y] DERE
LT bhi=F AL XU Chicit- 744 Vit X
BIEY RULIRER Tl ot b DicoX, Wiz e< b
77 7k X YRk fTie - 1.

L0 0 X hEJE i Aconitum DOEVZDWT
1, BR7 I7v] OFRikk Iy 7ravnd FEE
FRELI. 2OBDORIVHR L DHHEZIAD O
oW, HMEze =X bkB LT Xt

B, EPCOWTHLZOH A=V 75 7Y a ViTDoW
T, M e~ b BT,

Frhvnd FOMEZ2 » = %, aconitine, del-
phinine, hypaconitine, ischypognavin, jesaconitine,
kobusine, lucidusculine, mesaconitine, pseudo-
kobusine, songorine* ¥ EEfL L LT irot. RBIG
F, rrehra-Y=FAT I V-Y IR~ F Y U
AFFur by (1:1:8:8), ZrerilA-F
=FNTIvV-vrr~FHs4:1:5), 7rerkil
A=A RJ—N(95:5). R WEHVrI—-¥Yvir
7 RA¥E. aconitine OHHRRA 1 pg.

B R

LB0LDD 5 b, WA 3RIkE JUBEOHE
B, REoFECEMoSD 1hfkoizd,
Aconitum OBROREAZREHT, i, NybHES
T4 =) OE (10.0% LIT) @t LTwie. &
hieg LemsEdisvwbhs o 10 Hias, Bifi
PP TH o T 2HERERVTWTh S Aconitum D
R 0.2~6.0% R&Tizd, Akt bSH0R, A
TR, W05 20~50 %o e GAT LT,

%40 10 Wefkdr, Bk X b HIZEMAIERET S
Latoshs 2tdk, Pl - RS R R E TS D
ODRGLEEL bR Li{kizow Tk, Aconitum
DRI RITd ot t, MEMEREHETDE
HEERhB 7RIz oVTE, WTRAUIbAITED
M bR, ERE TRV A b OOTEIX 0.06
~1.0 5% Th-i:.

=% 2« WihzoWwTiE, TOHMN 7 v =t 2EH]
DR X - THEEh, HBIRCXD 0.4 BOREAD
D bRARE Fa) RRCTHBETRoTHH

* ChOOERESRLU TGN, FREFE

MAFEHEC &S 5.




R B @R R (BREER) 7y A7) — v FCF fIfgiconT 103

EAEET, 2RETOonwTT AR rL FOFELY
ELxihot.

28 O OB 2\ T, SHRTENE « IR
JEERHE LR, il vbhd b ol e
E1R 100~400¢ QI A OXF ORI
BEFL, RETIIEEY L DML ILRBLAHEISHR
WicmFIT A EREAE L TR Y, HRBREHCHET
EHEHINEMTHY, TOREFCMENRDS EEL
bhb.

ERIE Rt Aconitum DI, THEEERNC LB S
THBN, ERIE IV TAARLF0.6% (FTa=5
vELT) EAL, TOMHE s e~ il aconitine,
isohypognavine, jesaconitine, lucidusculine, pseu-

dokobusine &—FTHAMy b EF LA, fHOR
ERfTlhbh T o,
# B

7=y bT7AN R4 PRI D FOBEDE
MNELL, ik, MTANOBERETITLIEL
bh, ¥l Aconitum BHYOBLCIBT7TAI A
FORBH » S ENRHHDT, KAOBHHOHEY:
OEERICLMIIHZELLV. L LnwTFhicy
BB R T2 Aconitum BHIMIORE Y SIS
R Clel, XEHSCLRFERD Y, SRORYY
SUEENEFOLVEN LA LR, b0 —
Bl ALLoziuazoftomTicfvbhT
WicZ &3, HLOMEERLCLDEELS.

E ST AR TN, (e ) 7 » A h 77y — o FCF iSO\ T
R EETF

Dye Standard of National Institute of Hygienic Sciences,
“Fast Green FCF Standard”

Mieko KAMIKURA

Fast Green FCF was prepared by condensing p-hydroxybenzaldehyde withe N-ethyl-N-phenylben-

zylamine, sulfonating the leuco base, and subsequent oxidation.
were above the Japanese Standards of Food Green No. 3 (Fast Green FCF).
can be used as a reference standard of Fast Green FCF. The purity was 94 per cent.

The analytical results of this dye
Therefore, this dye
Ultraviolet-

visible absorption and infrared spectra of this dye were shown in Figs. 1-2.
(Received May 31, 1974)

£, EEMB ICEGAGHEEL LTUEV-6RS
772 A MY~ FCF 2%, BEE¥iiXEnils
DtedOE#ERE LToOREERRLEEL, Bo6hi
BRI OWTRER T - 7eD T, FORBEELH
&35

SRKE

BY /e kEEst EPU2A R, Gt s 7 v —afrk
FEEst UV-200, BASYHKI5)EE DS-301 &, i
KBRS — 5 = 75 7 PA-101 #,

RahE

FHECREWY, BRLL e Ve yXvAT7aT
EF & N-=FL-N-7==nARVvPLT7 3 vkt
s, COMEWRANK VL, BIETE. ERL
Tefadr LoD, HITL, SoiBELUTHS
E L.

AR e DU B

1. ABIEBLZLUICHE

BERRMYAEST ARAREIBSPICEL Tk
oo oL, ZrADERIIE~Fe I IERRLY
7o Eie, BHEEREREARICoOWTOfil L.

2. HEBRHE

7y A 27U~y FCF (C.I. 42053%)

MR SIEKRE AT B R AR,

FERAR - ARG AESPREZSRBOE (1)~
(5) ¥CORBICEA T B, BARNMER 628myu
(0.02N BEER 7 v E =9 AIEW).

‘iR A7 b Fig.l.

AR A =2 b Fig.2 (KBr ).

MIEEABR 1 (1) W T (0.05 % KIEH)

(2) K%Y 0.0%.
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@) #HEFrry A 2.30%.
(4) B+ +V A 0.0%.

1.0

Absorbance
o
w

220 300 400 500 600 700

A (mp)
Fig. 1. Absorption spectra of Fast Green FCF
Standard

Curve 1 :0.02N AcONH,
2:0.1IN HCl
3:0.1N NaOH

Conc. : Smg/L

4000 2000 1560 1000 500 200
em~!

Fig. 2. Infrared spectrum of Fast Green FCF

Standard (KBr Tablet)

(5) v# 1.5ppm (AS;0; & LT).
(6) T&kE 7ppm (Pb L 10).
(7) 7ma 45ppm (K~F5 v 735 7).
(8) fho@EF 0.05 % KEW 0.05m! =2\,
ARG AEBCHET HHET7 r A+ 7Y
— v FCF Lt A v F&EDI.
IR 8.40% (1g, 135°, 6MERD).
B 194% (4.78, WiRF v — 2 — 15 mmHg,
24 BRI =a b5 2 i),
£ il
CHRERRMNEEHE LTBE L7 7 A 7Y ~
v FCF (32 0B 52T, MM 3545
VRIS X OEPER ARG 3 5o isd ER 5 H
RTHDHELNTED LRI, Mo TAMIAM, K
AEXEHERAAEL L THVYORE 7 7 A 7Y
~v FCF oWERRABR T ERC M5 5 1R
ELTHYTHDLRDB.
7e3s, kEOAFEZELEEC OV TRREERE
REHAH KO B it & iRl
BERTS.

' R

1) H.O. Calvery: Am. J. Pharm., 114, (9) 338
(1942)

2) FSEMBAEZH 2R, P.220 (1966)

3) “Colour Index”, 3rd Ed., Vol.4 (1971) Society
of Dyers and Colourists, American Association
of Textile Chemists and Colorists
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Result of the Product Examination of Coal-Tar Dyes and Coal-Tar Dye Aluminum
Lakes from April in 1973 till March in 1974 (On the Product Examination of Coal-
Tar Dyes XIII)

Masahiro Iwaipa, Soichiro IGa, Keizo NAKAMURA, Kiyoko TANAKA, Yasuhide TONOGAI
and Yoshio KANEDA

On the Amendment of the Regulations Relative to the Application of Food Sanitation Law, car-
ried out in August 1972, sampling size was enlarged from one sample per 120 kg to one sample
per 300k g, which resulted in 2 considerable decrease in the numbers of coal-tar dyes inspected
in this period. Dyes inspected in this period were 726 in all, showing a decrease of 533 (42.3 %)
compared with the former. Dye lakes inspected were 86 in all, showing a little increase compared
with the former period (73 dye lakes). As for the detailed numbers of the dyes examined in
each month, confer Table 1 and Table 2. Food Violet No. 1 (Acid Violet 6B) was deleted from
the list of Food Chemicals in December, 1972. Three coal-tar dyes were condemned (Food Red
No. 102, too much loss on drying; Food Red No. 105, presence of subsidiary substance ; Food Blue
No. 1, too much heavy metals). Relatively large numbers of coal-tar dye aluminum lakes were
disqualified (because of the presence of subsidiary substance in ten samples of Food Yellow No.5
Aluminum Lake and failures in the identification tests of each one sample of Food Blue No. 1 and
Food Blue No. 2 Alminum Lakes).

(Received May 31, 1974)
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Table 1. Numbers of coal-tar dyes tested in each month

Classification B 6 7 8 9101 1201 2 3 Total
Food Red No.2 (Amaranth) — 5 3 1 5 3 — 3 9 — — 33
No.3  (Erythrosine) 2 2 2 2 3 2 1 2 1 2 1 2 2
No.102 (New Coccine) 19 26 26 18 25 18 12 22 7 14 13 27 227
No.10¢ (Phloxine) - — 1 —- — 2 - 1 - — — — 4
No.105 (Rose Bengale) -1 - 1 - = — = — — 1 — 3
No.106 (Acid Red) t 11 2 11— 2 — 11— 1 11
Food Yellow No.4  (Tartrazine) 14 34 11 34 30 33 4 16 11 19 5 26 237
No.5 (Sunset Yellow FCF) 11 13 13 13 18 24 6 5 14 10 17 153
Food Blue No.l (Brilliant Blue FCF) 3 2 4 2 3 2 1 3 2 4 29
No.2 (Indigo Carmine) 1 2 - =1 - = 2 — — — 1 7
Total 51 8 61 73 86 8 24 60 28 62 32 78 726
Table 2, Numbers of coal-tar dye aluminum lakes tested in each month
Classification B s 6 7 8 91011121 2 3 Total
Food Red No.2 Aluminum Lake 1 - 2 1 - 2 - — — — — 2 8
(Amaranth Aluminum Lake)
No.3 Aluminum Lake -~ = 31 - - = = 4 - — 2 10
(Erythrosine Aluminum Lake)
Food Yellow No.4 Aluminum Lake 6 — 3 2 3 4 — — 7 4 4 2 35
(Tartrazine Aluminum Lake)
No.5 Aluminum Lake 1 - - 3 - = = 7 7 = —1 19
(Sunset Yellow FCF Aluminum Lake)
Food Blue No.1 Aluminum Lake - - 1 - 2 - — 3 — — 3 2 11
(Brilliant Blue FCF Aluminum Lake)
No.2 Aluminum Lake 1 - - - - - = — — — 11 3
(Indigo Carmine Aluminum Lake)
Total 9 0 9 7 5 6 0 10 18 4 8 10 86
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Boed: 22)
iv) BYETERO A AL — R D RE
K| 25 F R E XU oW A LRI
TARBREORN BT, (0ERRE 17)
v) BRIEYROERY v REERL AR RIE O
E
FELTT7 = vFA vBIVOC ALK P vOREENR
WO RFIRB I DWW THRET 2T - Te.
vi) f{ERDF » 72 VB IV F » T2 R~ LR
RRIEDRRE
0, BRBIOTECOTF+ 7 X VB IVSF
7Rk~ ORFRRRIE R T L.
vii) EREFHOTRALRARIEOR
VEAEFER G| & Eh ¥ oTEMERAREAREY
PR UERRELTEY L. (oiEkRE 19
3) fanfrho2, 3, 7, 8-Fr5rsrusvy
v ¥ v v iRRELET AR
AR FaEo o s v r oty iR
EREET D LN AT O T L AR 2T
MLt Zur ity volHEMEDTRTHD
DRMARR: OB NILILC, WAMRIEOTELIZ 6 2 A
DHERPI L. (HfEXIkE 23)
8) BT X B H Aot A — b RO ST
T AU
FEEERd| e E A At — P RO LTSy
R ORDdEE LTI X 5 R L T
ot (CRERE 26)
5) RSB ONXS BT PR

(—3k

i) MREBFIER] BHA 0 v vz st A 4500
BHA _RvX VB EMHIRMNz X - T3 5h 5
4 RO X TRz o T IR NMR 35 X 0* Mass 4
DHEARZ PV X BT o .

i) nhlsds BHA O FIcoWT

iz BHA 2hn ifigt AT Co 4Rty o i
$1, BHA & XU AEPES O IMEL R Uil o 78
L DWW THRI R T e o e, (2R84 40)

6) WL ORMNTA eI R X O

ATP Bl kAo izonT

B O DORFEIES & L CHUREIE4E 30 mg
TRIBMETHZERMRL, BV OGN
ATP BHLEHOBTILE AL O S X OBI LIz
TR L.

7)) FEAEERRT BT 3 HEES OIS

[

XN F v OFEICERIETEIL I X U% O RS AT
PweslEbi, chE2EBLTONREET I vEoR
Kk PazE L.

8) =4 = bRy VIZBT S MMALENTIR

WSRO Bhid~4 2 b+ v vOEEER JUTRR
HIZ oW THHL, IO FofERIGM LT EY
Tigote.

i) 270 = v AF vOEERRZT TR

EAMUNENETE T H B Aspergillus Versicolor @
B ETD=A = b 3w v EERRIE, MFRTS
& o[l D\ THFgE L.

i) bV = voEDECHETAUR

BRI EOBRB LU X b ML ERE R
L.

ili) 273 bFrvAOERECHT AR

FEFRLTMA HOTEH A A & T T YA VED
FRARTRhHERDAR L, £V v T o S, Bk
by, BUMEINERTEL L. (%4858 20

iv) M UTERROE BT 5T

Fusarium SP. opEtkT5 Y 252 vHiwfatb
FV (TYVIV, CTEFA=AV )~ T
FA VT =d—n, Tobx
VV) RDOWTHAIZr=2 s 57 4 —RFVEER
ERERLE. ok, ChLDSLOHHED~S 2 b
F ¥ VIZDOWTRAVIMEESROERY 778 » 1.
(- 21

9) ffhERETIMA

e TEL= (FELLTrrFarg=) O
B IR OmEFIRETIR 1

i) KBV AZORF =450 BT 5 F5E

R VAU~
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W w2, ERTADHEECEFHPL =3ELE
E, fPHAREE LoBRIcRs T~ (5
FF 101)

i) PSSR X O RS BT 55

PR L T2 ¥ = DERYTARL LEMN S
Bicsh, EROHERS IURERY DL E LichERS
ZOWTHRE L.

o IS 4 #0

w R & R OB M

EHRE

1. HRHE Bf4845E185~12 A)

F G A 581, A% 581, REHO.

2. ERENGORBIER

1) BEE<T7 4 vORERK

ARAEMD E LTORSHRE, & icHERRS O
SERFEEREFIEKROABREIC ORI 2T/ -
7.

3. HfTRE

1) AREmCEA Lt koo Fll
Fi=y 2 —HKKCECERAFOMEME (X
+AALKSKAANV260 DEAY A, BREE A
ST vr—Ahbiih, AAMCEAL L
(FAFN485E 3 AR~ 4 A ER). corhaflicg
o st Ao amiEe 2EEHL, BEKRELT
EERE, BAHelmli (BM484E 4 H 16 H).
KEILY A FAANGREF Y P X B IRhhE, B
B, #AZu= 757 4 —2HALELELIOT, 5
ToffeikE, HRHBML0.2ppm THS.

2) BELEHRIRO ST

LETHE= v a2 —WEACEL, FHREBZVIIED
R0 B B AR 293 Bk o T R EBEEE S L O
FoBmBE GEHE) ko TREAOBM YRR
A, Wihodrbh 0.2ppm [l Eo Sk
Hahich e, —HofFico v Tl HERLE
(BB A 0.2ppm) 2RI L5, THEFbEK
YT~ ¥ EBLEY, ChABEERRET
5300, REFRYETHS PCB ILEHTA L0
POHEIBETH .

3) EEFOIHRAR

FRfI48 4 4 A, B, ARG AoERILERR
B ohioT, CofifEEDLHET T LAS, AOS,
AES D 3EOWEHFIH, AE, h—~Vvv VY, 4597
FEH12f0RE, BEC YORERFT 0% ER

HFThH5b.

4) R—SeaF A OXHEEFEHRR

HROFEL Lic— = 2 1r0—8hb, HEak
ABEHT B LoD T, K, 4 %EE, 50%
=R ) =, nenTEY, £F, 0.1% T VE=TK
ZHV, 60°, 30 ZO&ETHERRBRY{TL o1,

4. FERORE

F/) ) v=u— 85 (HE2045) 1gAbh 250 fF5D
ER Tl

WRESR

1. =Fwry73ivodsRiclETAHeE

1) ¥RV VvEITEARY vO=FrV{EDOK

IEE

ERY S YRIUEALY VORERGBF Y v A
X% =t e VEORIEEEIZ DN TR LR, =
b e VR ERENESCET L, T ORIGEE LR
BEOWEO _ER LIV 7 I vORECHFATAZ &
Bbhaotc., i, FAFTE—-IRERYV VD=
b e VO RIGEBECRIETHEECOWTRA L &
A, pHoEWE= e v{bx{EELi. =trY
ERY O VEROEHPH 2.8 TH » . (%4
H#E4)

2) 7 Vv7F v EEREE L ORI oWnT
ABHPELHLEERTVS 7 VT F L HRSE &
RIGLT, W ohOfEEECyrra sy vRER
L, bic=truevyiarviyrETds - oRIEG
%, 37°, pH3.0 Cfilgnilcdi 2 vTF vinb=tnr
VA ayvRETERER, €XYCY, EAL)Y
Vo=t r VEEIRICHEN, hithBhrot. ZOK
ISHE R ENREOBER XU 7 VT F VORI
LTS, FRIGEEX pH 0ETE LIk
ek, (F&RHES)

2. HRRECET RN

1) MERBOBMEBEOHERIDWT

b P OERICE TN SMEE, EMNREYIE L
SEE, TSERMT 8.6~109.6 ppm, TERIERMEIT 2.2~
12.1ppm TR EIEAZLR L. THRAEFON
BEOBBNEANCER, SCBEYSRCED
WEEA B LB A, BRPORERE, TANE
A ANt A LB, B, BREEET
TERT 52 ERBEORIIRATH 1.5 mg Lvbh
T3, BAO 1 Byt 3Ry 11 LEET
BE, BREZX-THIZED Z E R HAEMHBEEORIT
12~16 mg I ET5H. ZDhed=btw V7 I vl
WA ORI Rt 3T ARy, MR O Mg
EhDTKREILFREFFOT Lilbir o 2. (0%&
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FFE 34)

2) ook AMBE HEMBEONRKD

W

BERCE TN 2EMEEOE, —Racign
Lizob, BOBRAPTHEWSHMAMNSS. 203z
~ ViR AR ERIATVS, FAMEEED
Mz, TWhof R NO) o R—Th3
ZENPME IR ot RSN ST IR
WA L, MREREARIINT2 & v 5 f5Hb 3
Aa— v bhle., ShiErBERo—2 &
LTIt L, WRnLEET20EE L
bhs.

3) iFhootdicounT

BRI b oLy eiigiE L O BCP
@ NaCl sttt @&F FF+ A + v —¥IERFHRT
BEL, £F LEHC W TRBER TREOF LR
Lic. QoiE-cit 16kt 128k, @D 7.5% HFinX
TRI6ERP N BRPETLEDI L THA, ¥13%
HHE TR 16 D TRTAREFL, EFBFLAE O T
NRCHAWMBERTTERY R L. QT 168kD T
DRI RR LI, (EMEDRE OILREDZE)

3. ARPOMBEE KT : vicET TR
AAEHEORRBIZOWT, = r Y7 i vOREY
BO—oThoHHE-M7 I vORER T ->TW5.
L b CIERBEZH/T s vELT, =t r VL
miz X ik friey, TLC, GLC iy r+
AT Iv0.2ppm, PEFLT I V/0.2ppm B LT 2
BORFERYELRH L.

4. F—-ZhoWBEOEEECET LR
MEAEA L LTF — XICEMAERS bR TSR
BiEoEREC2E, = e Vs ¥ v AT
B ERE LR, » ¥ v 8TERL I Fh
kB By B b ot (HEEFETE 35)
5. fifakloRERcET MR
AAFREIFIREL BAEIAEFTIRIREL,
Kz v b ERT 5. Lotcd, firORMFRs
W aeREFEOFEIxE OB OWTHH R T -
fo.

6. fIABEFMT AU
fmaForettzlTsiigo—nE LT, [AA
Fre ARSI OWT T R T 7 —H I L BNWMRT
ot RAFRO—FMTHDEFAINT Y VR TV
a7 ERBERIETAZENDL, 7 s /ED
RIS E T e Xy, Fud 7 —Eo0fE
BrEFAIALT ) VEYV O VORAIETHBZ EMN
HBF Ui, (—EELEFFE 13)

7. ARAY-—tk— T fFERETICRITS AF
-2\

BRY ~v—-CTPHNOES (FIEE) cg&Ehs
AF-2 (2-(2-7 Y A)-3-(Bb-=tm-2-7 U ) 72
ATET 3 K] OB OWTHRE L. ABEiX b
AY —e—YTYDREN 53, AF-2 2.9~17.3
pg/m® BB IR,

8. BROMBILSUTAMAT AR

PVC M H, ZAMalo Hm2 4846 A22HE
HRERE I8 5L LClidh, FEFEzo50nT
HYFr7 a4y, EYAFvy EUEYAFLV VY
i 0B 5 b, MYtk X 2%
DWTHIE L.

FlRY AFVVEROLR LR EMITE OB
LEEL, ATV VELY v ST B S
Bz oW T OREBR B L.

9. XdBHooHBR VKRBT AT

T ARMOBEHT VT L, RATAFOE
B2 KMnO, # it T &b ot

¥Ry Tery, RIRFrViEDobbbe
Mz oWTHEB OB Fio .

10. GLC ofSiEig~a Ao\ T

==b—s, VAEL—A g FI18TEOHET7 L 2 —
AEZDNT, AFME, PY xFAVI LI ESHE
DFLEELIED, GLC w54 2B Lis. (-
P EFRE 16)

11. &0+ y ) o GLCIZ X 54 Eio

W

GLC & X 2 /MO BET LIHIR, # # vk
ERRBETHHZ Mot TDLDCT V2R Y
kB2 FbiEY, BIERU =~ 7 AR EA
AEPETCHEARCHA LB AHIEYHET L .
(g B3R 33)

12 RARG ROkl 505

HRlic X 245 e PPC it TLC L &be
hriiwkh, BEGVElon i s iR {FR L.
(—iEERF 32)

WM E D

#wE A H b

BE WM48E6 530 BT THIOBRMART 1S
E2GET S h, FAERESHES 1 BREFFRIGCOF
H3hic., TAOEBREAOF TIAERM L bNCE
PR EOWAENBRAREIRE SN, AR TN
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ABLTAMBOBRGEILCRWP oA B 54, &E
AREERIL Y055, TRmMTEBEALL LD
SR BT A MR e Sy i vwz 2 &
L, FlxdELBREROBADIHE 0BT KRR
BRFERIE Ex B DRAANREER O & HEF
MHBTHTF L PRI RERER Y 00H 5.

E20 %
1) BHFE&E
SEOEE, VUL, A vy a) Yy, MTLRGERE

76 EOWSTEE 16 & B OMWERAR 502 21T - . E
FRHE RO TFRET AL BEFHEELED, WTTh
FARE R ID o .

2) e TER
FI2ETVUY, ANLFTy 7 AE ABEOME
hRBEfTo I,

3) —AHRFEAR

YA FAEET P Y v AERIES 2 0H,
BEHRBE T 7

4) HARRRE

L LTAHAUREHE, I, OAHe & 1,055
BxfToleh, yAEF TR IV LE LR ET
BARERBIL ThFh 13.1%, L1 22.3% TH-»
io.

R

1. REeBT a9

ATIEZ:, ity e X OEERBHE o E
BTWDB, STATYEAVEORERI hFRT
0CO 7 2 (7 Mrad) oxi3 5 Btk o Mg & Hipk
L, Coryneform rod ThH5 = L&D fico
WTHTHRSTH S, FHIZECRR LIcREIE
Micrococcus radioproteolyticus 75 & & 312 iR,
HWo~—28ELTHRATES. (%27FE 109)
2. BRHEMF ICEREOMENFRCET M

#prae

FEFRRER 12 v 7Y v oL, .
HEOB YRR A T 5 L BE TR oA wE
BAKLPFLTCERLE. ¥, BEED B AV
T VT 4 —EORHE ST OVWT IR T LD
7. TR OSOEEUIVTI GMP 0ERTR & e b
DTHBH. (—BEBREIETR)

3. BUESRFIRT B RBAWE L LU IREI SN

ARTF OB THVE

WAEHOERERELRBET 2 BRI ET54
HEOEHERIGHE LENAWAOREYRA, L0
—F1e LT 4-Nitropyridazine 1-Oxide ¥{¥s X1 4-
Nitrocinnoline 1-Oxide DRI REFRIEF OB %

380

T5—7, Vv VEBELEY, 57 v (o~
e 5 VB fluorescein f3E) =D\ Tl rec-Assay,
transforming DNA OARE{LL E DR 1T - -
(—R LA RTINS s ARUEEI R, BEiHE
¥ B & opRAPIE, —F£RFE 93)

¥ 7 KIBE Sb-B (TC) Strain % L TERED
AN NEEORENRAL LR TWS.

4. AMOMERELEOMBET LR
FHROBEARMEHER L, FASBEOHIEE,
B KIBENORF AR, SEOMEL &y s
LR, KBEHoREICIZ30°C VERTHS
v WL,

5. MR OEECBET SR

BARED Salmonella HY BT 2FTEL TV,
o AWHORBEEHRFT 5% & L, Hela fifnic
AT LAt FRERE AV EERRL ERE
MLk, (o%4£3RIFE 111

6. frRoREW BT 5 MEYENDIE
£HEEINe, BELL S OBSEEMAEDCRIET
WMEPRATAHENT, ¥4 753 VEES P U U A
(BUERIMD & LTRER) BE0 v OREY v
FOMGIZEAL, F2u~Fv—1L7 i VOEIRHE
OB FFote & & A, Clostridia kL HEHEED
bhte. ChEFWN-OH-7 #1773/ 70~V
bR 775+ v BiHEDSy VOBEI 2
v 7w —5OEHOMM RTINS,

7. TR b Y Y AOKREICETBHR
BNRBIIERE TR~ E 2 A, KRIRE, B
B UCRsiE e <, M Tkt AR IR
RN EXE U 7o (60F, AARFngse
RBE, —»¥&RE 98)

8. ARFOFEIHHT IR
EHERIEEDO I EQ B P ED~ AL 2 P F
VEAERRRELLEZS, T7 T FFy BRIk
{, LA Fusarium EHOBRMBENEZ b,
YR T e VROBGOELEOFREC E2R
Ddobhiz. YRR CHMBEETIRBEAELTE
OHESIKAF L~ Vv~ 7, 2AEOFHAR LY
froic. ¥ 7 Chaetomium FOFEETHHMHE %
Loy (K r I REYY) KOWTHEREY T -
. HRO% T 3 Y —v— 20O H EEROEENRS
BELG . (B, ITMEBUIEIRSE, SLTAEHE
ST, foidS, RIS, WARERE L OBEB
9g, —ik bJE%2 70, 88, 89, 90)

9. AEEZRLUWHHEEDITE 7 r~3F

F & LTEM e bOWRIERBFUR ORI HITH %
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10. HBoLEBET SR

EE LTAETRERO A FIENVR LT > T D
2, F ORI TRIEToLRMmMOERTIIC X B30
AR A & D ARKATUEIRA R E Lowoh 5.
(—ib k54 92~99)

2
i3

i

mE K HF T L
BE WREEHI 46,47 EE 8 it
A bhieas, PERD LORESS, ARG, EfRE
HILHE, 2 ORENAWECT B EIEEMPIED
BNz 2RI R Shhnis ot AEFizS W
Tk, #AZ2w< b7 7, BREHRSE LU
VFV—va VAR bt~ v -2 —%
PZAL, BVt GRECRETHEY TS
1A HBRT A D OFERLR - 1.
E-2:97%5]
1) ERbE
7N OEEEANT 328, ) VAT 21 T s -
BT HEHEE LD o7,
HRERA
1) R E OIEREMTTE
i) BELOIEMBEOMMNcET 2T
1) BN—TRAE—FIFEERCHTE e X
D{ER
Ere FAHE—BERFCA BN DEIBEE e v
DTy MTRTIERRIUER FerrzVvo
AR X v IERAZT 525, WEOMAEES &
N vEROETIIIE, ACTH it % BT o st
HoETiaohT, TEENHLD ACTH 5o
miE, Frt v vErIovolh 22 bA
TR & v 7 PRREAREDNEET 5 b0k
FrXoNDHERA G SR (—3EkTRY: 56, 63)
Com) reaYe=vyv (CP2) X BY5MNETEN
L GABA
TCiz, CP21z X AuiMifiadp -2 & v (DA)
vRADERTMHERS Z E i, TR
PV RAZTEET D GABA 1ML ORI MER
BHEOMHNTERLE L bRBDT, FOBEM S
\Z DA toftflicozfELick oA, GABA B
¥Td CP2 DFEMmEERIH S hic 2 0tER OZF
BERZhOBE I Y KRTHDZ E25T0, GABA
PR OFRIZ a- BRI L > TR T I I

Ehighots, 7 CP2 XAl w3 2
GABA DRI D &+ AN SDMHEDIET)
NGB TH EH L R BHIMNT b h i (-4
J&7z 76)

i) BIEROHILIFMDIT 5T

IOV RIICIE S 384, FENoRBhEL
W12 SIS 2 O IHPINARBITEIRT e B 2, AR
BTSSR, TFAEUNIK, FI v I A4 ¥ —, (MR
IR, PO 0EE 22 o RSO TNHRIRIBRIE I A
BEL, CofffloitALrEdbhitvwr =17
2 YORMBIZ L 5 Tit, Zoffflomuvve s
IVOEEERY, LAYV IR P ¥ =12
5B RRR O, RARERROMEY
BEBELL. (—iER3RE 57, HARFIER)

i) AT T AF v 7 AT LUWRIRMF O MTGZ I

TR

BV =—, FALrvRBUIEAAS Fa v}
U FEER X D HA LKDIRS I CHEM I
THI5REBLE A b i b MIRAIES, It
o0, M, IE, RmiEse oS eineion,
ERICREZTED Mot CQ-=FA~FIA) T
# v~ (DEHP) % Tween-80-t: Bl WeiR e (V
= —va VALY (2.5~252 RF) ELTow
FRBELYREL 3 7 Al » TOWRE O D
BEZRH L EQCRERA bR, » 72, (B
fRII BB 9E)

iv) &RoAkPEa & KM+ 5T

~ v vORAEGZECY b, ST
FEREDOEEEOF LSRR DBH, “MnCl, %5
v MCHFHE LT OEEEMIEE RS- L 5, 3,
3L2 HEWS %, HE#7 AP 5o 84
ToiFEHNZ, F72 0.5 AR Eh B L w3l
B, AR EMICEIE, T O TR
BRI Mo, TOHOMELHELHTS
ofc. =77, PREEER L OR DA ZEIIIT I ES
ot 14 B CIRRRIml LB RIS 2 &
h, 113 BT T &3 fhll B e TRD T
E SR LAY OERMBOH
o KNG, ML) 2D TEWENE R,
BRI A » fo= v VSR~ TNBELT O I54F
R h B el b ho. (BTN, B
ERRE)

2) BE&TEoBRIC I TS T 50
i) A7 e FORRBT B TUETEY
H-7 =525 a VO BPIRAHEED M5 e
EERHARL, ToEGRSMCRH ML Ldic
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AF AT AL AT R VREFEELIRRME T SO
OFRE D 5 VIR RASCES L, BERET oW
RAFAB TR OB b A AR OB RIE T
o saiing, 7V ¥ey voRBREBENESY
BIsEibic, ToFAXEELE LTREPREN
LTREIhBEEL GhDMAY B 1. (LR
¥ 58, EHRWE

i) AREMoREH T 2R
RGENYOTARO—EE LTRAGESOES
HEBR LB Y, SHER, BL¥ T, 7=
—, BEECHERAE LTRVBR Ty Y FE
WV, IR0 RER LIITRABOER R Hik &
BroRERNRESROMSEOM S HE L, BiEh
BEBENEY ) FALROBHTERELE. 7AY Y v
LREE, Y Fafd 150 mg/kg LLEE AT S
& EHEIY, BRCHTERELRY, SERNEHS
WEHREBRLTL, AmilEsnsx b ki
L, Ba%, FRPOYy Y FARRIEEZIEHTTAZ
LR, (-5 EIEFE 59, 60, 61, 62)

3) {LEPEOB/MRAMEE TSR

i) MAFEMRFEHIO BT, BB LU
FEGHHCAFATFANATFr VELY 7w € VR
FAPAT e vEEThZRARTORTES L. 6
» B 0B CREBVEIZ A bivswbat, = O
o LB ERT D Z LI ) 2 AT O ERIRI
RiEoFFEABbh5 - EMNERIRT W 5. (K
HBMBAERITIE)

i) REHET vaGoREpORNA~NDES
5y PR LTREIADED bRIcRY Y —
R, #vV—3R LUK BAFEESNED bh
T WEEOHWAY Y — SX L7~ 5 v AZHIT
DWCHHEEDREEE LTHV bh 3 RE OB FIEN:
cRIETHE, TSRS Lofatssechbi
EOBHMTECF{ 70V — AR X BT D IR
HLtcdkh, =VR, 7v FTRBAKEBHECLD
G6PDH o A EMEbhbE L b, RV Y~
ROF BHTORTIC Lo THELS2,4-F¥ )2V
AT MBSy L 456 U LECRRIAE & FF a0 A
{LORBEAERBEHLHRLTWHIENB D b
fo. (oFEFEHR 73, EHEIATIE)

iti) 732 7J_vEv (AB) Filthn btk

FHAMEE DR

WIS AMIIE LT LS DAB b2 ey
FCIRIERABAMTHD LEL DR TVWAR, AB %
ELEy Meh 2 b ERKBDEENFR v 7 280H
EHEETHE ERDDIOT, TR L s

Z 5, AB o f#i A EFZIL T EY S B 50~55%, 7
» Y — ASYHHIC 30~35% 437 L, 43 F 149 35,000 ©
FVRAZEBLEIBELTHSZ L%, FDNA
L r-RNA L offEd, MABX D LKEWZ LA %H-
AB ¥ R R CHET A LN TEL. AN A
b5

7 & &

w R b B RO

HE 4847 AlaBeiRs h - FEALE
28I, BN 2 B0HRNHNE M ETAEL
T, PEHER L SR CREARRERIh 5 58EL
MR OBREPREXTe->Thb. ik, {EXRELT
PO+ — & AEBICRIA LT W B a2 E O
TR TR VESREROBMEICE o Z SIXREHEE
L,

HRER

1) EER

i) W HioRFEEeBT 2ME EBRTE

Brae)

FWHAHRO—BRE LTCOFRTHY, 2 ANY
Y, 4 vy VROWTY Y AT aREE LB
BRI B TEHOBEEETRY, Ty Fo4lR
CRIE TSR L

ii) REZOBRACRISTRBERETCHET TR

(RBREGTHE)

LSD it oW T~= Y AR I B EETFERBRY T/ »
o (EEBRA~WE)

iti) RERHRMpOTHEC TR (EBRKE

Prae)

iv) Tolubutamide DFEHCET HHE (BEFS

rae)

EnEERH SRRSO RRERNEEYYE
THTWHEENMER IR TWE0T, TERSIVKK=
¥ 2% JiuC Tolubutamide o fAEE Y EhE Ui
HERELTiot. (EBR~ERE)

2) Abprs

i) z—-raFoitcT5HE EHRIKTH

%)

HfE 221 B3 X UMBER 204 Bt oW T RNALELE
UEPENNRESIRE Tt T3,

3) BgtaRoRetclT e (EFHHE

i) fgkos v ek s RAFERRE, <2

AT BT B
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i) MUEREFDO~Y AT 5HRRAREL, ¥y
Wi DG TR

i) R h#EDS v iz 5 EHGNTIR

iv) Mo 4 vV —t—~LDTy MEEITHER
TR E, < v AR IR

v) BatmmA B ORI 2iE C oK

4) TRt

i) W1 BORNBAETT TR (HAEHAAD

7e)

#8141 (Acid Violet 6B, Benzyl Violet 4B) |3J%
AAMERELTAVWLR TN LD THBMN, Z0
LODORVBAMEATFRT57D SD Rfilks » b
CAEHBD 5 % kR VEERE 2L © 5, 3514
2T HALAA DD VIR LENA, FRRTEENRE
AL, KEBROEMLT GBI o1 fEgrnAtko
HHT ENBED L. ABFKITATEI2 it
L LToIEENEBR I tz. (Toxicology, 2, 1974 1@
B

ii) AF-2 D~ v AkiT 3 RIAGETR

AF-2 2V ERERFER o L REShi:
DTFOHE, L RFEBAANDEHEL IVENA
AR RCT, = RICHEBSIRIED AF-2 &
HEAK, T 0.05~0.45% %4 % b REL A
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fo.

6) &
i) =vAIHF5 BHC 0RRALEZRT AR
(BRI A REFLTTR)

= w Az Technical BHC, « 3s XU 6 Rtk %
HFh 660, 450 3¢ XU 45 ppm fifE 18 &G L
=& 7%, Tech. BHC % L U° o (h{25-TETHRDONT
TESIR4E A 4 b, Tech. BHC o[ ITikiL « fiz
YBLDLEL bR, EZOVWTIRI LIREY
B5. (RN~ 0E)

i) =vARILETS F-BHC Ofit A HERBRB IO

F, B st A R0 e

WHEED ORI TDH 5.

iii) PCB-Ba 3 XUH AN A v vD Ty P
BEWEETIGE (BUEH kD fTERFZE)
LRI R IR O & T B NEEF AR R R

» B OWRTHAEE L b OMEENETH 5.
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EAVRIEE NI, ¥7, PNUR (Fer=try Y
vz V) % BNUR &EERzalih onil] ¥ TomRE
Ll e s s EAVHIILTE LA, M, IR
MEehthsb. _RvFL=trYDVT, CTFL=
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BERILIAY, 48 ReRIEA® 4 iz 413, N-OH-FAA #
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LYNLEVEEBEHLED, ZhLOBEYSERL
TEEHIEM 48 4 12 A 21 BHERH 332 5 TH
By eey (MIRENE) SE5BrILTIrEY
BIBIXOVVEVEED Y Y ADERY, YAE VERE
LT 0.2 g/kg AT OFEHCEFAf L.

2. Bat#E

- LEFEOREGR 8124 (5b7ri=vay
-8, ARMTHEOBTLrI=vAL—FTY
%), REKIE Ob7ri=var—+124)
T, V—EFRREHRBOECONRANON, FDITL

AERRAWAS BT =Y AV —FT, fioGH.

OTUC LB LD Thotc. V—FLUMINEEIRL B
NTREREIIRD L, /NG5 2R L 0am
FHia 102 S s L PR O T CREEILSEV-
Mol bRt i, AT 1 %512 100 ppm i
BO=wvHHBBRHERL LN D » = 2943
#).

3. FERTEAR

B IRHILHESNE O Fo b O IUEMT < T 47
ES 107 )Rk (Th, WATAE, 2AESH, &

5, évd, TRZALES, LASD, Rk X
VLo X oA ERNE E TSR ORBEBERE
KOMEFTIBA484E 8 A 17 HEEH AR
RIEHE L. BRER—BES TEVWKETH-
Jo. BERIIKE, £E53HZ L, FANA, 0K
W, AEED, MhH LK, B, ki, bohi
W B XURLZE O 10 #1112 Bikiz oW CH B RS
BATAYY Y, FALFV Y, =V )V, a- B
7- XUVt 8-BHC, p,p-DDT, p,p-DDE, ~Fx 7
ra=REY L F) WORAHR D LR (554,
AFNASFXY, RIFFYV, =FFFY, T2V
FEYV, FL4T7L7 v, vmVIL) ORWASNR{Ti
WBITEYGHRTH S, rds 48 SEIERIEHTFIITH
XEOA » A A VRARMB I A7~ b 5 7
(MABIFRT Yanaco G80-FPD) %A LD CRE
EERYALFEOFIHEA L. (—2EkSg21, 23)
ARPORAREOFIEOIRE : Wb T, BE:
L, &£&5, A, Higdbe, Tw5Dh, b=h,
TBIVE~=vihoX+ S22V, X4h12VE
YUFs ) v (BEVRERY) ONNTE XVTHh
¥, 7oThy¥, b, RARSHORATH A BE
(FAT7272V, Z72VFAY, AIFFY, rVR
Ny, RGFAY, RFFAV) ORBERTEIL LI,
HH - mTHAORE : £F 164 BIM6, iz,
BaFE 6, HE2), MmITF 274 IR, $iE2, B
7612, FE4) oW TEEB L OB Ot 21T
ot EXREREIRD BRI, o7z,

BIRER

1. %RIofs

“ RACBGRD HEMEOREMT N T ATIR” ©
—RELTC“RABPOEY VAGOEM L LM
THWR " 2Tl DARIE -HAVAGBEREN
REEOAGREN L LTEN IR T35, bA
e hAREOMAEDCIEIUL I 2 7V OFEEALL,
AMEERZRIFTC LA HL LR HDT, T FRMAF
O h A OE S L CEINIEO IR biRd .
BYABHEOWUR s v~ /57 4 —Z X BV
B Ui, Bkt LT7 4L SF et e
~A, BIAFIE LTO5% €YV vD T2 VK.
HKerYsrifER (T0ml, 25ml, 5g) BExHAL
TRFRAHEIB LR, i, RE2x50 b ARE
O ARG LIS, Y 2 e AEERAIC X BB
TeABEERTHESTAREKTCRES 4 XTHE
L htotieEs s Mot REMERR
ZoWT TLC #fFocé o h, R A, BRAY —
Ok LUK O—IBiZ R Y b ARROTRINH
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RO LREM, ARTORBTIRZEALEDA
BofBroszgHini. 20X 5 AR HRE
XNBDABERTOREAERALMTHD, HY
Y ARG SR CHASHOMIRRRDT X D EDXT
DYABBINKIRENDZ EXEL DD DTCRE
FO D ABOERIEY ARE LTERET AHETT
SThHD. BV TF VBT VE2 YA LRIGEETE
R, FOhoE) FF VR ETREETE
T30 h ) ABYHENCERT 2 ELE
EL, FEAKTOHAMEGELIE L.

2. #AER :

a. ERKL - BEFREEC X588 5 — AR
DeFEOER: 2-VBEOS LAAKRABIGEH X
UAES 1 FTon TR R ERIKIE LK, 20
iz oW TIRIK LT 5 & & i KB OWTHE
BRERTREXEECUET Stk baKhoeH
BREMOERINCIE TR 2o, AR RS 23K .
EERFO e FOBRIEH L, THIRMEIRE 98. 2
%, FEHFRK4.9% OFSREEFE.

b. #AZrv= /774~ XBEBYABRED
SPCBIT AT  RAEKEREBHFET A7~}
77V THEBIAREORERA 7 YV —= v Ik
FRE L. BELSvEVvRH LR, 0%,
HEVIIHR BHBELTGC REAL, hAEWED
OREROABELHAN, S LREITEM D response
ratio RNFEEIFIATEAHZ &R Lk, ¥z, res-
ponse ratio X{REFFFIOME CELIT S Z LiifH
L, €=7 O¥AEEHENERE LTHEATNEZL
#iRLTc.

c. HBF IUVABESRONER X 2hfilog
B : epFFl (RRET7 A% V4 TR Licdgl » L3
RILEEREGEVEREBIRE 525, MEENAES
IUOBEERRE DD TEOENEYED D Z L
HTHD, $AR IOCRTLH TN « KEgks v
AT LTHBELLE, PeFreoo7 =
ANTCEEIRT, AR IUABESEYNET S
ERTESL L.

KEMEY T

WOE M= R

HE AL CRRRREEEHE ~ BB T it
A L LTI LOETREENRFL, i
KEFABREEE L VLT 2FcRAL, M1
ZOXKBEDHVPFUESLEV I L, EHER

EABILTEFT Looh 5.

ZAERE & D AT X B AR ORIz BlT 545
AL ML, Fck s OmMoERNBEYEH 5
NEEHTE ok, BEMICET 5PN ITOR
ELT, FRrSGTERT L L C—RoERI R
2hs.

EEBREA

BERREXY FOB®K o8, YV vy L34
DWTHRBARE JCRERBE Tl e 2468%
Lic. ARBRECOWTRAHARDOMEREY
52 Iz TN, REBRER3HTH - 1.

T O ORBTONTUIYTIIEEE L ik -
7=
ik % 1
1. RAWECETR
B 7 b= OMRESPEHBRERIC LTy vER
BT RE, 37 Limulus test #[GH LT Y4
¥ Pyrogen test & DML b T AHAHMN
DB (I R vES Y A 1973), L bHIT,
AP EDOMOBEBROME~NOFEIOFE LT
{EEHETVoobh B, ¥io, REWHOMEET
OBTERMmEEM & oHBEE DD LR EHED
FHZWFRZ I VP LM Lis. (—iERRE 73,
74, 75) EHICHFRORAEECE L Tk Capsaicin
(P oo T VERRS) VREMBIERYE TS C &
#FIAL, PRNEERSTHEGETRYSZ T
Eh b, FRPROAHECHENcTEMVEEL
7o (¥£&RE 103)

2. EHR#EIT AR

REMEACHETATREMN LoD, FRERTLT
ZHHRMOBE LT AEY VY, T3i7 €Y vERH
WTEHMIIRR Lis. (02EREK 100)

3. BE, ARdntrEorethcET 50

BIERASLO2HERICES T v b O@HEHMER
BT L, bk, G- Avo 2 75 MIzZE S
5 v b} OBHERERRETIRV00D5 5. O
FHRRCOVWTULTCRERBF Y v 4, XV
KRB IGEDT v + OEFHRBEKZ Y, WTh
LSRR ED DRIcD - fo. (BEBEE) %
o, BAVEIUVARRE4EOS v FOESHERR
ERotehl, WTFhiESEtiatdbhinon -
7=,
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i B ARG RER R S

% OE KB M B K

BE REEREERBRELT, v, rvE=
v, Yws¥r, by, Yravavey, X4F
U, ALY, FUFTF e AT TROWT, RIER
Fon g, HExry, ~=HY7y, AT
F, TINFaY, ~FLUITE, $¥wga,
F Oy = VO T OWTY L, KRR
WT, SANST Rzt CRliR, FiooH%k
ST TRRETTARRTCH 1o, fhcr v, 54
AVRAETH ot i 8 BrcidfirhRER o sl
BIIEKL, £vFay, ~7HY 7 N ZLROFEHE
Ft. HBFERHEEI AT LSO 63 #ATL
DIE367 £, FeRiii34 AMEIBIETH 7. Fie
TASER & LT, ANFAAD & oAb R TR
BRIV, FTORMS 108 BAETRIRY A M2
WL,

FBEORADIED, BEHRFO oF, tvFa
7, Yr 2 vy, vYrav=vovECOWTHE
Hhwicot. B, dLBEATEEINRTHSD MY
FOITDTIELIR EFER 50T, KA
MR X D SIINE B 0T, KRMBOITA, ¥t
BIBL AL OPDOFHES A LR DD T, FEHT X 554
FOMENBIEEE L, AERYHH CHRECREZ
NTWB P o3OREOWTTE L. T, 4%
BT BEF ~FORHE Oz oW THFEE LI E L
fo.

WRER

1) b FoREGAR

M1y : 1B (Lo M AZHIE & BT « FRAi 0 Hfz

PI%5 2 1ETE » UL & i IB (LR faM 2t RERIz
EsTub, ERIF S AR TETT « Ak %
0, FFHUIETTC 55~73%, WL 83% ThH o

2) wvEavORKRK

11 : IB AR JEMRhH & {8 R » BRI Sz

W75 7« B, IBEMEANIBR, #WREK &
D LN THBENIUFTH e, AT FRIL Y
LATMNEZD, (R 50% LG0T TH - 1.

3 ez vl aRAR

i) TR

HEY @ J2ET LR 0 AT i

I T2OERKERI LI 2 R DR &, A U L
KM 7 EEOBRITICOWT, YRR LA

=v=7,

FLGERS e ofe. SN - o E Lok
X LATTORMRRERE T, WOk -G« polRictk
BHRBIFTH- 1.

i) IEABR

A JEE L HZERITT oW T i

WA 68EZBHID v+ 7 ¥ 21T 0owT, HIER (—
M, A ERIER (M) ZMEELIzLo B, 4T
IE & HIHRIERN T E o T, 1222 LT85
AR B OEAE R L.

4) v OREGARR

M MipHicksid s dH~A. HTORILE AT
5.
PIA « RERTE o0 R TETIIULA MRS TR
Thote. 6m? YBAALRIGL—TIFi0.13g, + 425
0.45g, P-1099K {21.00gC, Tz +hFh3.1
g, 8.68, 12.3g Th-Tc. MK LIS D2,
P THNAL S 2 EIEFIR 6. A IS OUE IR LA,
Fre— (MO A NARIERTTIEE T 5 L AEIR9
% TEY, ENERKLACLDIN3T% TH 1.

5) A3 v vOREAR

Y @ YHFi ST AT ORE

HZS 71 IO & Do T A TT R 97 Lkl
I, KRETEES27.3em, BR3E 30.0%32.5¢cm T3 o
N D BIFREE TH ok, HERETE IR i
A HETIER CHRCIL R 5~ v 15 484) ol
Lo h olxE 19, 2em CATT b AV, Zhidtkits
ZitbHBAABTRNERDRAE MBI,

6) F - FOREERAR

Oy : THEOREL

A 7L ERIRLTTE L 255 onT Bt E
ik iRk, EHRERIC VT, BRHXS
bHOMCE XD, BREFOMITHGRAE > T3,
BT oFdc X 3£, 72 ERHLT O b 0 2 EiE
ERFOLO XY REFCH-I, b LEFCET
THRFEOETIZEM LT 23R S hok.
(—ikEJ8% 82, 83)

7 TS ay R

10y s M s 5 A THE X R T 5

P D T2IEI A B LIc b Dic o T o AkE X
L2 == A FICOWTHBE LIRS R, Wihow
oW Th =~ A=A FRIIABRE X b AT
FUFTH -1, AR 2 ~ 3 {5 ChigincEZ LT
WhHZ ENFER S, FBRI48LENE AARAEELT
HRET—HRELL. (=%L5FE 106)

8) ZofinIKAMY

i) Az v
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69 4F 10 BB L EZER A 5 v 22 Sz ow
THAHFREAEEY LR, TEfog%k (668 o
LONEIRENARFTROREDL H2 o ke, KILSE
% (440, ©v 2R (540 REFTH » .
F17% Dy TrN; 65cm, ¥R3E 79X 79cm, 11T 1. 3kg
THD, BROBU, R R € VIRMBRIFTR
SRiL 4.0 THoi.

i) ATy

70 4E 11 BB, 71 FEEMIL b o% T3 4R 9
FIEE L F8% Lokl e, P9 2 104 om 1 AR MR
TFHEI 46 g ThH - 7o Sm? ¥zl #iiz 1.6kg, 2a D
EFIELL 49.8kg THo7c.

iii) ~>rrYBATE

"TLAE 10 AEMIL T3 4E 10 A i EIF Ko -
ANTERUCHREE LIcRER, KL 15.2cm, #1ER
1£29.5 mm, A4{R71L 44.3kg TH-7rc. 100 AR
1LSFH9K 46.8kg, H120.4kg, /NO.4kg TH ot

iv) s v=4Af=

I4ES AiffiLicdb ook, 734E11 A il
LFRA LR 1AE Y (20 5°F) oI, &
E23.2g, I 12.0g8 THh-rc. 9 H 13 HFFE L
13 11.0cm, #£3E 50. 6 X 70.0cm, ¥Hut 11.1 AT
Btz

# B Akt A5

B &M B RGP

HE AEEOREABUIs v, AR, bPvF, A
FET, £V 7 VROWTTRW, AfEELTH7 5
VEFEoIiEd, Vv 7 Y 7 0FTEHEERF; =7
v ) VORFGEYIELMT Lic. REERERE 3 -~ v
F, dA=FY, Z5AEF, $UHFY, $LET .
AZSVT, Fvtkrr—XonT, BrREEEE L
T CFEVA, Y+ 727, ~nPaF, = £
G, ~NTVY, BRv, AV EIToWT{Tho
7z.
MTFAinEEE, AF 504, HEXFT7005E, R
40 1, JEXEY 1,000 TH » e, FRETFRBEHOT
R O ETELEE, AR, BROERTI S
FrCiile\W #9400 BT 2R EFTh 5.

BIREiA

AT

D oAk

By : 7~ v ot R ORI » A 5%, ER
Wi ThH By v oRifhthh blEmHTAs &1k b

Trhw 4 VR D OB, ¥ boiElE
DWW THGEHT 5.

W%« AEEEUIEIE & RS PIEEE & E2iIE o
BAffds X OUREEIH, A2 E =4 e 2 EIIZDWTR
BafTleotc. XL BAK (2,860 8k/10a), 18T
K (8,580 /102 ), WHAK (42,900 #k/10a), 7RR]
5K (203,500 #5/102a), YK (8,580 fk/10a) @
K28 1972 45 10 A 20 AKHE L.

R, FHE, RRoWT il 1T, BHo
RExHETHEWThIETENE D b h, 2
B, RREEHE2, FEmxTRA g% s L
fo. RIEEZFETOHBEIERE, BTRCEWTE
WIEDHIBAZE® b, BFAKTIIEED LRIt b -
. BEGNER IV EA e 2 RERBHE S\ TR
bRELDHERE G ORI, @HARE2B)

2) THoHIERR

By REBERoRgThs Lvbh s THC 24
FhWARE (B nonTHC & XTF) EFERDOKIRIC
DUWTHREFER A X ) ERE L, B oo
AR AR T 5.

HZ ) BB ->THEEL, M5l (5 A18)
#%, TLC k5 THC 0% 5 R &L 7 AD 2EfTlx
\, non-THCEoDZZF L. 7TH19 B (HfE#%3
#A) B 2m50cm CTIREEL, IUEH O TIdG
RIS B S5 CHERRUE & LToBERER K
B, fERfed LT bichEwv o EIERHE.

@ non-THC OFHFARMOBF RN, WEEMMESE
BWUkHATEE S bR 96 Shr VEELETY
4719 BiBEEL, 5 A 1 A, Kl X OHEOEMICHK
ARV T VB HER TR, 11H8H, 61X
HEH 1061, AFH605REHM L, KR4 AFERL,
BHRBTH 5.

3) AT ETORFAR

HiY : A7 €7 R HB e O KK (H
FIUKERBELET, ks ORFR

PIZE B« 5 R « ST oW IR i 22 21282
B hhio\h, R - W, BRI OREE
BrivFhd pHS 510, pH6.5, 7.5 Iz T
K& <, T pH 126.5~7.50fHEichso & 21
bndilcais.

ERWEIT L HEH « RE~OMEIEHE, HiR
DHBEHETH Y, ERBEOHL (80ppm) Xz
BUWURAfELXR L.
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DO 2 ARG ARG

2 I =

BE KEEILFERND I RN E g,
OGN ETEL, LFORGBNILHRWTH
st € TR T RC AR I { TV s d
Stz EpEiEH SR, ERBHITLONE
BIRE, MRESMONAEDLOTHEMN, Z0r»iR
FHRTBIANORE U CAREERA T €73 241
M&E, B5WIHESREHAED TSN lcZ &
PEEI RS, FFELSNGRoFIVE LT, BRI
PERE OB CIRENINES Y W oIHEChfET 5
ki, 10 B 25~26 A, SEL DRFEE
REAfEHL2#EAL, #ATRBRGOBIXL 2T, —
REERGE, YV RO Y A, BELEETEV, BREEI
KT L.

XA

1) FRHEEES OB

E /St t e T-20 N

SYANT AT, AN, VFAIVT, 2—H,
ERYFVAXFTTY, yVER~}, FTIAIFY,
ASZHFEFEDL, VEVIISA, YIFBEXF, HAFa
Yy, ¥F =9 A,

2) TFAMpORIHE

TFERATPDHHE S LOFEMRE R E L, T
53 FDIRMTAE BT, TLEATET 64 B
7L, AR L.

3) fENxiR

BEx-o¥0®@Y.

ZAh EA 15 f#  IE~ 56:F
4 154 JEX 54 fE

A M BN AT H#H EX233
JIEP 43 14 148

MEREM

REAB

1) v=av

BAY : REHEOTESL

gt 1) MAOMSE MY oETT, Iike 0Bk
oW T Ry PR E SRR T 7 Hy bR
BRCIEARHEIL 4 v F No.2, THFEoMgind <<
HFECEDR X DK, hFE, pFEO3IEBREIL
7o By PO FEORRAFEREE THER, JE
R ONRIET L, FoMMBIBEPERRET
¥R, AFEXKOICET Lic. BERBR TR

HIZEIL L 4 v ¥ No.2, FFEOMFIIAFLERF
KL, EHAFEIHI2g L 0gE T, BFET
52 L b 19gRES—FHORRIT X 5B L T
Fo. 1ERY D FEORZECIRABMMCAERETCES
X5ThBH. oFTAFTOLRSIRI0gHEOREWD
D X b 20 g AT D /N S35 12 3 ofIRIERA
KT, 1Yy FoDLAEVHMAIA LR, &
FOBEIACEROMPTH ORI, KMRED
RS EL, BSBoTREET LA, KR
ZOWTITARIMNT 20 gV IR EW T X b
L 10 g TFO R NS WO A ED X 5 TH
5. i) Yo Lo eTr, Wit oMNKico
WTECHY PR TR o, AR IEL v K
No.2 CHFiEIL AV, iRom Sk e
AUEmLeX(A), &M@—ML »X(B), &M
Le¥(C)D3X& L. FEFEIZEY PHDFOR
I, FOMBRLLRCETHELNL, BE, ARD
BT Lic?t, REOZIAD L AERED LR
oo,

2) fv=HAz

By : BRI OB b ORIEIEDOTESL
1) REAKS LEGOAT, RiXé ORI
DWTHy FRREYERF. RIKSDO X290 %
—%E (A), £FH0 %, £FE50% (B), 70% —=E
(C), TR0 %, £FE50% (D), 50 % —& (E)
D5KEL, BFbEROATFARYRA LS. WO
AHTRERBRCERTRLL 0008 X b h fe
2%, AT ORTENERMZ i, BE
(494 4 A3R) Tk AR LITOAETILE T
LRL, Tl M0 4RXBOEIBALER ORI,
i) KoM EHhoLEE, RitEoNfoWT
Fibtay PR ISR, BROMIORIMMLY =
VOBELRATL, EL+XA), &WB—mL » ¥
(B), &@=mL-¥(C)D3RLL, BEHLEED
ETARYTED. CTRETTOE» it 2RIz
IERTHERRLPEROFAMNABREMN, A, BHK
DT o Tlal.

3y XRAL V7

Ay Aa2HEF I vhhAWtieaAF:T I VEED
TR RO RS X UG E ORET.
EFih—A T Y 7 X b myoporoides (M) &
leichhardtii (L) OWMEOBTF2MAL, FRIERBRY
T\, ok oEFRRYHESD. RFER
BREED L DL KERWD, U VAR H R
EREOHHN A SR, SHEHOET L TIRE
DR ¥ = — v v AN TORBERIE & P AT
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HEZOWTHRERTTH DA, ENRE=—1 DR
AT & b EFIRLL & bhinv. —F, B
BAFERLEERE U oot W B BA, M TR
OWFERFER L MVEERA LR, L LL Tk
BEOIERE IR, MRERTIE S, IESD
BN Z EDED bk, R L IZMI T
EROBEOMERENFVS, EREILIIMiERT
HRVEERS 5.

A fE

1) AFET

BHY : HURERRE OIS DREEOHEYH S
TS

S BGRE 2 EAERONERE LTk,
AR 60X 50 cm, FINEEEIL1IE (8 H20E8) &
2E (6 823 H& 8 A 21 H). 1 RMERREIIESH
E¥MBEEECc1@EAN164.88, 2[EA178.78, FHEOR
HEIZ1EN62.6g, 2EX]40.42 T, NEFDLD
131 EMND 2 BB BB A R bhviehs, £ b
TR AEOES T 1EN 38%, 2EA]51% T, B
HTRATEFH A VRS FENHEQEEIHMET
L, BEAESVFRAEEERLWEOEIE AN T
A EREH L, NEEOMERY EL T 5.
(—zk k33 85, 86)

2) YVFEAA

HRY : SRR W LEFERICH T 52 EHOR
BEEBELMTTS.

$4% : cassia (C) L zeylanicum (Z) OWREDLIE
HoEERE YR Z3HEENEL, Ao
BARSRRUHR S EXRR IR TV 5, FHEE
A EEERZh o MR =~ ~T AT
AREEIFE I N B L o b ho D EHE I 2 B s KA TE
L, i hDEEY Sz, Cli¥=—A v RHT
BAFEEBFREILTHH, BIXOE Lok EET
P LEEREDOZD XS EERLL Zbhkhot. CliT
BFATOBLOTMEELELOh 30 T8 ALY, £
£:#520cm @ 3EAEYEFINCER Lch, KEE
BRFIOESTHoz L b b Y, BTE W94E4LA
) HEEIIIEA FELIHIE LT3 O THLITE
BOXHThD. LrLHMIEHACERL, $Ha8
CRARETHREBYHThIEBLOTEEL S
IsicBbhs.

3) erSS5Uv7

BHY 1 =~y vEFERREOS» GRBEOSE
YHLMTS.

S5 BB N ORPESFIS CE T AL & MR,

AR L8 PR e A B

B & X F & OB

BE BRBE4ALAMCATE=S N IBE O#
¥ 5 CHRBMERADRERRERETEERKE
BEEEFSRCAE L.

BRI 48 EEE O KERIUL KRR SV TXFELTH
ATHo1H, BAERSEXYRUCTEERELES
BEDRL, HED6 A, 78, o 11 A»bg4
D12 ARG TELDTH Dok, ZOkd I ¥
<4 Af 2DEBFIRRETH-1z. ¥, 5 ALHRRA
B, EMABY, FoOdyr YRKHO W R4
) BDNANEIRELDTEIRE s, L LAK
B IUCBEAEHOET RFCEER L.

¥EBEE

BERBUSOEBIRO L 5 Th ot

1. FRRAMEYBREBRINE 18 #

2. ryrofERESEESE 94

3. THYAERMEEE ARoTMTLEERITAT

4 EIER, 69 ML
. rfERRE REILE 2@
5. rUPHEEREHRES 2=
FgRlgE, mELE 1@

6. DHNABERY vRHEWEE
WAER

1. EXEREGEE

B : RENEREDEHEL, —BRBETRL, &
HEERL, SEORBOMICHETS.

P - B, HEEVEEE39ME, EWEE 122 @R
L, WFhbAFEHATHS.

2. KEReB3 555k

B : FHORHKERE L, Tof, BRERY
REL, REEOENEES.

A £ CAGRE, £RNER ST
{Hp otz BT L A7 h OEFENEOERMNE
Bbhie. MRS D MDD, BTk
MEL, AARE, SENEEERO TS 1S WEE
L.

3. I v=H{ 2B oRE

BRY : MHHIC R 2 REE L HELLT 5.

A : E L AR IRk 3 ERRBRE T ) N g
BL, RFERBRIFTH-1H, X0%6H, THADH
BRI WEIR O DHIET B b0, RBREERL
Bichote.

2
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4. FoLrviEETHRER

A : YibJie ki 5 AT 5.

WEILA9RHKCBELTHEE T L b,
AFSIREIUR o iz 12 B 3 BIREL, MRERME
2 L.

5. roiBT a3

AN ERAMEOFR, USikos®, RN
TRAF 72 HOVCATT Lo ERENYTRbR R X 5 &1 5.

PIZE 1 R0 10 AR SE L.

i) il LORMEORIE, TR

By : &0 08, REEIREL, oMbyt
L, hziEFEL, SEHRoMET5.

KA 2R B AR Teps » T2 fisR
i, MEL, RETHZENTER, FH8E 10 £
DB O T A e LB R, HNANES—H
Hizg bl b o 22 B, TrexeEN—HE
UL b b o 50 R/, €4k RREH—FHEC
HUE oW DM 17 LD B 2 Edibh ol

it) REERRR

HEY - BB X VIS X D ERRICRETREE L,
FOEENERTS.

AIZ SR IERT OB R O 1o —ARIZ HNA IR
P, EAeRERLENL T, BEFBFHEIBHA~
ARBEEISVTGTR—fcik LT <¢h, Ere
AESRTOSE DN, T A2 REREREM
b ihTtuni.

ili) —REESEICRHTEARR

Bty : —EROFEERIC X W BRR e &£ D
HE, RENRRETS.

HE 2B~ NARED L, L XEED
Binoteds, 4~6R/FAREMIDBNARE, =1
vARIEED—HREL VT <h T BETEHD
SR B LR, SNARE B WT—RIAI
BDOTRTOFZHL D H o Tt i, ARG
IF, =4 e RS CTREMCEEENRD Sh
fo.

iv) EAHIRET AR R HCE Rk

A6y : RPPISREO—1THE & DRI X » Tl
MMOMIRERYIRORMICo 2, FDATT, LN
2HRETS.

PIZE L RPECREIRELIRT S, WIRRIRIRERWIR T
Hb, BE 13 EHOFHME T E HA~AR
B, TRt X h Bl bricdg b,
AL RXEBI—FHEERVA, FORRIPEIL
ERMMEKEL, RELTRIRETHS.

v) RAHERRERAFERRERR

By SR —HBHBE ORIt I VB bhH
o, ToSHERE, RENEHEL, RETS
RoOFBFEERT 5.

HE : 2B RTC ST A2REREDC 12D, B
ANARBIRD T o e AR FRFIZ TR C—HiET
LEA X EREEL, TR 2RH2BRBoTTD
FHrEr e RBECSWT—TTHicEXh, £05
B 450 1 ORFZ—ITHO 25U L' A e 2k
PEJIRRL, ME, WEO X5 A amiincinee
LHED O, ¥, B IENO T TZL
T, HANARERBT—ITHICE 5 4 0 3 HHA
BAHo Ehbhot,

vi) Tt RYETR IR AR R E R B

By : prafitt—RELoRiic Y ibhis
FFtic o EMFE, SROBHELTTNTS.

A2 EEGRIT VTR S FETNIT R 7  HETE
¥RL, DNARE, e xER, ere xRET
NTEEWTC—BFEclE LT h T fo B, 3
I, BATEMR, HiRALLYX—BBEARTHS.

vii)) WSENEE AR AR R BUE R

A : b a Rl —~BREEOXRIZ L VB bR
FHtic o ZiitEY:, SRORHLHERTS.

HE : RMEDETH » e dSBH R S ~A IR
B340 2L EoRFr—BMiclt LT hTE
D, TAEFERIIPLREM M, B EDORE
P—BRETH L+ ShTwie, ®be FIREZE T
EHNAREERETHS.

vili) +EOBHIET 5B

Al : gERT AT r v 2REEL, FO4F,
WBRERREL, BELOTEMEITLS ET5.

WE : BE b EEORBEOFHE kT 5 & B
TR L b0 R b T < R, EAEL, DEE
4+, WEEL, B4, KLUREXZRKRE, Hhik
EbH-oTwh., ChixEEoNIIIEFREEBRE
CXBHH0THA.

ix) FEHRHARR

A1 SO L2 MU R E e s XIF TR E LR
WL, RHTOMMPLIETS.

% DITER: 9 B ~15 BRI O ARG E TH
b, AIED XS CZLREXTHOET TR
IR IETH L EE L.

x) W%

A1y : YRk & GOiRE R R L, FHEGREYE
BL, FREET5.

H% BESEDOTHMEL LY TH EMEIC L 51
BOXERIZH LRV, HEEL B LGHMERE
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CXBE5HAEHEELRS.
T B3 ke R 5 3G

B kW KR E B

HE AERH L%, TRO X5 AW
RH DIzh, FHEDEEEE~ORERY, BR
B LIUORFHY O, FH2ci, HHEHEEOHYHA
f, AMERCEIT 2EREYD ORISR LU EHAERA
Wit OFAEBFEF BT 2 EENE, KRG ET
OFLER T,

HEARIIY 2, Py, ATET, XKL
T, fv=HA axIW=vrARBHT, o
#, TEEAHEA 2 2 XFBHHOAIEL EE L .

FERE

1) HEHEEI YO KB s XU
FOTOBHEEEAY U = v ORFTHOL. JEIR LA
M3 XOBRR AR OEEREN I v~ 1 20
BiRgrRE L.

2) WY BRARS XU A SR e
TR Y 50 THERLE.

3) R ABLARNYETORR YT
fo.
HRES
PR
1) vavofRclET 23R8
i) OB BT 53k
B :AEBOY Y =Y TRHELHRNEZENGED B
Ric. va vk ThRBRRSEESATHERZDOT
T 5.

A RBREIHATOBERE ) » T 0cm X, 5
cm X, 10cm X, 15cm KB XU 20cm Ko 5K &
Lic. IBRHYAKERLEM 7 BilcamigmL, 4
JB, ¥, B, SEMEmER XIOLEEREIEE L
THiIffrDO4 A 12BiciEL, Tofk 2 A= %8
B U7z, INEEIZ494E 1 B 17~22 S fTls - 7o, T
1310 $°F# 15em KXAMRE T 360.6 8, >\ ~T 20cm
X#»'316.1g, 10cm [X 316.0g, 5cm[X294.7g,
{513 0 cm KT 209.5 g 7Rk Ule. XL 10 B5F
#3715 cm [XA%7.624 {&%, 20 cm [X25%6.697 {%, 10 cm
X 6.6531%, 5cm[X6.284 1%, 0cm [Xp14.439 5T
G 7o L DR DR CEFIRE A8 5 2 &40
B Ure. SRR CILBIEE OBV F e s ko
WROFILB T LR THS.

i) —ZFRnEaER

BEY : A TSR L o b ISR L S 33
DFEH . UL b Ei b L O E Bt
E, FlfTELWPICLEFTR LCEEOMAEL
T3.

HE: 1EFE6.580 b X 48E 4 12 AR
BEfH 10em G e BRI aRER LI HTi
ML, HEIE, §A3E, &%, TR L UMbk 2
BELTHEL, BRI 2E=EEY L.

IRHER 4942 1 F 19 RicfTie o e, IREmid 1 8R57
120.2¢g, IR LT18.492 5 Th otc. ARBw X
h—ZERHE, VbW LML L ARERR Y 2
VORRRTETH B AP D BRI

2) HY v OREBT 55

i) AWEAER 24RB

BRY : B{EC X B4 Y 2 v OBE LM b RIGEE
HFENLT D

PZ%E: 1{EFH65.3g0finyay i 48FE4A25
Bicitiftid, 49461 A 9 BIRRE L7, INENT 18578
165.2g°C, 14EH O 158.3 gt LT kil -
Too WS 142 E 20 2.454 5, 2 £FEA 2. 545 % T,
2EFFEC X BHEIUIEED bhT, i o THR%E
[N

i) Hift#E 24EH oI

BN : #2238 4~ 5 Bicidfhd, g2~
4 AT 5. UL LENEofoBRThAE 1
FEHRRETERWEEE, FOXE0ORBTERL
EREI AT HicV . 2 RIS L e
LB IIE LA I AR ET D0 E B LTR
kv RETs.

A% REKIX1/10a 58 4 K&, 1{840~50g D
FEH 2 v % BEIE 60 cm, FEE130 cm = 47455 5 9
BicHifhd, 49481 A 10 HicXfE L. IBEHEIEE,
SEIRRIc BB B Uie, U 2 4RARHERE 1 Bk 2
D 645.6 g C, HF@BEER D 324.8 2i2b L 1.99 f5D
BER Ao, B REK TR E LEORERRR
FhH0T, 2HFEOREIITZFELVWIOEF L
bho., foT, TOEEIRGITEEL, HEMN 24
Biito TH R\ &2 L.

3) ATETOBREET AR

i) HiFEER}3IER2OWT

BiY : Ripofsttrzamb, HIRERHELETS
CHFHAR Y EHC L2 REDOHY B BT 5.

Az BRI, 1EMREK, 2ENRES X
U3EAKE D 3EE Licht, 8 H14 BB 105
X b 3EAMREIE Lz, Rk 4744 8 23
AwftgL, M4E6 A 10 Hio B Ui 24544k T,
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7/ 92 5 (1974)

IEEHZ 4843 A 1 B2 183, ) B I OMLEiERY
BL, o2 E{EERE B L. IR 3 EA
BRE (KPR 2ETH1EBASA21H, §2@E
A8 716 BRI X 1R £3ER123.2g, 2
ARE (SR 1@ 8 B 6 Bic #:3E) 12106.08%
SHE L7, RIEmiR 3 EARKEA37.8g, 2 FRXIRK
P 44.2g T3 ENINRKE (FFRL2E) X b 2 ANRK
(PR 1) OFFMUF /IRt L.

4) AAEA 7 ORIGMTHRE

i) 24EAHI O

B9 : MEFAT R BETTE X UL E O flucou
THTE L, REGEHELOTER&T5.

PIZs : 47 4R 6 AP LTV 200 2 & 1%
fiL, 78 28 Hizmifla. 2@, 4844 8
2 BIIFA~EM Lic. JERHIHER, Witk oYk
IR 22800, A EEEE A 2 EE T L.
BlEsiz 4 A 20 Bz F3555.3em Th -7 2312 10
Bizi3 199. 2 cm A 2354 Ui,

A No.1 %125 18HIZ, No.3%12H20H
iZ, No.5%12 A 21 BiziloLELHA L. A¥ER
{1 No.1 A% 1,123.5g, No.3 2% 761.2g, No.5 A%
1,273.4¢C, BIETITT No.123259.7g, No.3 #%
162.9g, No.543282.3g %5 & L7.

5) Iv=A xORETHETIRAR

i) MTFEERTORERAR

By BFECTRIGLAETORFRLYE LM
L, $ESERFELT 5.

W7 B 5 KaMT, 47412 A~484E 2 A
BB LT 15300 K55 48 %E 2 A 21 HIKi ¥,
B~y ARTCHE L. RHBBIX3IAI0H
T, BEEZITHATH 7. REBIIBEHR258E
ZERsE L.

RIERITARN78.33%, BIXH78.67%, CEAt
78.33%, DX 75.33%, L[X74.33%%RL, FEWiME
D HFHIER S e U TRIFIeRIFRETER L.

i) 1EAEMMOET S L0

Oy : TR 5 VRO ETHARY 72
RBRL, BERKOTRETS.

78 IR RERRIC L - TR WX 484E4 A 10
HAY ghicmi L, 4 A 29~30 Hihi:fH 60cm, #kM
10em @ 2 &FHERM Ui, JEFRIMIE, T8, 3
b3 Ok 2 JEIE B L, AABX 2 Bk
BEEFRfE R U, IRREIL 48 4E 12 icfiie -7, 1%k
BAOEREILL7.58, RN3.7g, FHiro.2g
T, FRE OB KIL10.1g, /A 2.58, X
4.96g Thote. ERAHEILEKI4.12g, at
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RIS X UIBRERE
TROEMHCOWTIIRHRE L bR BROIY
M OREERIEMRGEFCTH S,
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Summaries of Papers Published in Other Journals

1 Syntheses of 3- and 4-Alkylaminomethyl-
pyridazines
Shozo KAMIYA and Genzo OkUsA: Chem.
Pharm. Bull. (Tokyo), 21, 1510 (1973)
Several 3- and 4-alkylaminomethylpyridazines
were prepared from 3-hydroxypyridazine l-oxide
and 3-hydroxy-6-chloropyridazine 1l-oxide, respec-
tively, using the Mannich reaction.
3, 5-Bis(morpholinomethyl) pyridazine was analo-

gously prepared from 3-hydroxypyridazine 1-oxide.

2 The Aromatisation Reaction of 47¢D.Tri-
terpenoids
Masamichi FUKUOKA and Shinsaku NATORI:
Chem. Pharm. Bull., 22, 1035 (1974)

The anthrasteroid-type rearrangement of bauera-
7,9(11)-dienyl acetate (1) was reexamined and
the structure of the product (2) proposed by
Rao was proved to be erroneous and the correct
structure (3) was established. The same aroma-
tisation reaction was applied for 7,9(11)-dienes
of lanostane, tirucallane, arborane, and fernane
series of triterpenoids and the same type of hy-

drocarbons were obtained in good yields.

3 Studies on the Mechanism of the Voges-
Proskauer Reaction
The Crystal Structure of Pigment A’
Keiji KijiMA, Takeichi SAKAGUCHI* and
Yoichi IiTAKA**: Chem. Pharm. Bull., 21,
2529 (1973)

The structure of pigment A obtained in the
Voges-proskauer reaction was determined as 2-(4-
methyl-2-morpholino-1H-5-imidazolylmethylidene) -
1,2-dihydro-l-oxonaphthalene, by the X-ray analy-

sis of pigment A’ a heavy atom derivative of
pigment A.

Pigment A’ crystallizes in the triclinic system,
space group Pi, with unit-cell dimensions a=9. 08
A, b=14.634, ¢=7.434, «=101.5°, B=97.2°, 1
=92.1°, z=2,

The structure was solved by the heavy atom
method and refined by the least-squares method
to an R value of 0.065.

®

~R

R=H, Pigment A
o HN °N R=Br, Pigment A’

i'"‘! gfzkah

R

* Faculty of Pharmaceutical Sciences, Uni-
versity of Chiba

- ** Faculty of Pharmaceutical Sciences,
versity of Tokyo

Uni-

4 Voges-Proskauer K50 EG@ESICATIH
%
Rigih=, $oR—*: Ezt, 93, 831 (1973)

Voges-Proskauer RGO 2ty %88+ 559
iz, 1-phenyl-1, 2-propanedione (I), morpholino-
amidine (II) ¥ - O° a-naphthol (III) 7% V#E
TRIGEE. GohicEEE»S TLC kX b Pig-
ment A’, C', B ’FAEy ' TH+Ofl B ORAEy
PR BR F2 UV 5772 XoT D, X0
Foxfy bp2@EDe. D oAty PO 743
Y EREMBT 5 LR s o cafERokhE
hthrd tEbhl. 2 TISICIXRERE
RIGH GRGEOMEE LT D #BEEL:. #5E
ZoWTIRE LS E D NMR Xt Mass A~
7 P EDOBRE L.

NMR 2 =7 b+ & (6ppm) it 1.60 (3H, s,
—CH.), 3.68 (8H,s, 0  N-), 4.20 (1H, b, OH),

~—
x;wmm~&m(ﬂam,<——>aJm$z&

7 b AT, M*;m/e259, 5mEIL ISR 259,130,
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K92 (197%

SHIMH 259.132 237, = OfH & TESHHEL BT
A& CHy 0Ny E L. FhfrDrv5 752V A
F VI OWTHEARNERZ T, Yoz &h
5 D' offd% 2-morpholino-4-hydroxy-4-methyl-5-
phenyl-d-isoimidazole (IV) ¢ PSgl7z. ¥fcI, I
B IO A AWT pigment A’ ¥ X O pigment C' %
npEL, Fh ookt hXh 2-(2-morpholino-4-
phenyl-1H-5-imidazolylmethylidene) -1, 2-dihydro-1-
oxo-naphthalene ——— 2-morpholino-5-phenyl-4-(2-
morpholino-4-phenyl-1H-5-imidazolylmethylidene) -
isoimidazole & Ph5E L7z,

fds, SERGohi D RIDT v ) BRI
LTI} bR pigment A 35 XU pigment C 3%
h%h pigment A’ 3 ) U% pigment C' & R—#FT
THDHT ERMERLI.

* FIERIRE

5 NOFAEER 7z /— L REBERIOKELFH
ERMTOVT
MmFEILT, FREPIE © Ha(k, 20, 86 (1974)
Hexachlorophene, dichlorophene, bithionol 7z &
Drv Y LEAT = 2 —VFEIEE, 1V T ey
— A, EEFARBUAH BEMIEBRTH L Z

s

X=CH.OH B

X=COOH E

X=CH.Cl F
X=CH,0COCH=CHCH; isocrotonyl-B
X=CH,0COC:Hs1 palmityl-B
X=CH,O-glucose pteroside B

-
o.....§ >io
m

X=CH,0H C

X=CHLCl

X=CH;0Ac acetyl-C
X=CH.0COCHs palmityl-C

HO

OH

BERAACER L. T OXD O LT O RIEH
BREA7 =/ ~ARECBEULT—RRIETHY, &
FHOEREI SV ERILE feote. 2805%
4r¢y dichlorophene O XA AU XBELIFHEA R RIS T
Y££F L, 5-chloro-2, 2’-dihydroxydiphenyl methane %
##C 2,2'-dihydroxydiphenyl methane /LR L1c.
IR 4 #1584 4 s bithionol & Jaarfif LIBHISR k%
R L7c. —7, dichlorophene (37 A 7 VU ARIGFTH
W, BUERERMRIZEA S Ul T,

6 The Absolute Configurations of Pterosins,
1-Indanone Derivatives from Bracken, Pteri-
dium aquilinum var. latiusculum
Masanori KUROYANAGI, Masamichi FUKuU-
okA, Kunitoshi YosHIHIRA and Shinsaku
NATORI: Chent. Pharm. Bull., 22, 723 (1974)

The absolute configurations of pterosins, ses-
quiterpenoids having l-indanone nucleus, were
established by degradation and derivation reactions

and physical data especially by CD as follows:

X=CH,O0H A
X=CH.Cl K
X=CH,0COC s palmityl-A
X=CH:0-glucose pteroside A

HO 9
“— OH

H

e

L
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(1)

7 Structures of Chaetoglobesin A and B,
Cytotoxic Metabolites of Chaetomium glo-
bosum
S. SekiTA, K. YOSHIHIRA, S. NATORI and
H. KuwaNo*: Tetrahedron Letters, 1973,
2109

From the extract of Chaetomium globosum three

metabolites named chaetoglobosin A, B, and C,

causing polynuclear cells in cultured HeLa cells,

were isolated and the structures for A and B were
proposed as 1 and 2 chiefly from precise NMR
examinations. The structures suggested that the

toxins belong to a new type of cytochalasans.

* =3k RBTIERT

8 Triterpenoids of Lanostane group from
Fruit Bodies of Nine Basidiomycetes Species
Akiko YOKOYAMA and Shinsaku NATORI:
Chem. Pharm. Bull., 22, 877 (1974)

Eight species of Aphyllophorales and one species
of Agaricales of Basidiomycetes were examined
for the triterpenoidal constituents. Five known
acids and one new acid (128-hydroxycarboxyacetyl-

quercinic acid) were isolated and identified.

9 Some Observations on the Metabolites of
Phoma Species
Chikako TAKAHASHI, Setsuko SEKITA, Kuni-
toshi YOSHIHIRA, Shinsaku NATORI, Shun-
ichi UpAGAwA, Hiroshi KURATA, Makoto
EnoMoTOo*, Kohichiro OHTSUBO*, Makoto
UMEDA* and Mamoru SA1to*: Chem. Pharm.
Bull., 21, 2286 (1973)

Fifteen strains of Phoma species were examined

(2)

for their production of toxic metabolite(s). Al-

though three of the strains showed the toxicity
for cultured Hela cells and mice and the metab-
olites were not identical with the known metab-
olites, attempts to isolate toxic principle(s) were
abandoned due to their instability. In the course
of the work cynodontin, 6-methylsalicylic acid,
and an unidentified phenol of mp 191~193°, and
a chromanone were isolated. The chromanone
was proved to be identical with LL-D253a ((2R)-
5-hydroxy-6-(2'-hydroxyethyl)-7-methoxy-2-methyl-
chromanone) (J. Org. Chem., 37, 1636 (1972)).

* WIRKFERETIEN

10 a4 a ()%, 34k IgE (=)
&, F7{k PYP (%) ZSROHERRCS
WT (BSIHEXROSHS L URBRECEAT
SHR (F48)
WARERES, XiZEBy, Wk Radiciso-
topes, 23, (6) 342 (1974)
avfb4 vea) v (B §%, = vk IgE (%)
W, =2vit PVP () ESR oS FRA3HEI
DU, MERBoR TG v v v B R VTR L.
Zh DR ER O FRICIESWT, = vk
vy (D) #, = vt PVP () #E8hEar
Sephadex G-50 superfine % a3 w1k IgE (D) it
Sephadex G-200 superfine # i\ ~Ti - 7230+
Lz Axy b L, REAGEN BEKEHVT 1.5~5
REFIRBEZ T8 o 1.
AL ) Zh SHHh AR L LTaE
ATWBilia v R XU =2 vlbx v 2 BESBH
EINDB T ERBEDI.

4 ESEERROMERRECHETIHE—aY
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ot & w2 B um$

fERVE=LEQY kX (P [TOWT—
MASEES, XREY : FFIEMARTER
SR 1973, 282 (1973)

PVP (%) (zofbkRy = ey Fv (B)) iz
DT HUAHER SRR IEE O MIE R IRIE 2 TS+ 5 BAY
T PVP (%) T R—nR—r= 57 4 —
B LU AR TR &I E R BT Uk,

ZOWPR =R == N IFT 4 —TiIA VTR
227 —n/2N-NH,OH (4/1) T, FiiRI» Aiac
{3 Sephadex G-50 superfine ATV E5BIK GRS
e, BIMHBIVAEY PO LT DA LITFHETE
{371,

12 BEEHHONSHE Co LU Fe DM+
BAMGSIUESOMRAICEI A
AR, hikFn, RETF, MARAR:
(b2, 20, 107 (1974)

HiEE M OiatHE Co 3 LU Fe o TEEs 14 +

VRS E B RICE L HiEcRE SR

HedftE Co & Fe (34 A v BBHREIC ]I X4,

HiFi% 4N HCl ¢, ##% 0.6N HCl CEHEL .

FRENRDEEIIAREE L, Mtk Co &7k

L7 vE= Y AR XUERBRAEF YV Y A%

L7 vETHCERL, BAHE Co 2 ERE

Dtz 0.5 Amp/em? CHBNCERT Lic. Bk Fe

BHTr—HOBIHY, Y avMT Ve LY

[BIGTNCIAEME L, Hatts Fe % ER &AM HIYT,

0.2 Amp/em? THIZEIT L. ThHOHERS

W, WD LAY ERIL 97 % DL ER R Li-.

Flobicid LA igie, BFNRRMRET 80T

BINE TR B o T gHE Co 35 L Ut Fe

DR Tio TR, BgiE Co & X0° Fe DBk

12 2pCi/g IRLLFTH D o ERPE LM &g,

13 IHeROWELSMHE (B1H)
A TR, MEmSEMT, S ARk, 15,
36 (1974)

LI OIRZ DWW THFET 572, 113 Ushickl iy
(s e 2 v r Gk 2 v 7 RS T X B
®ITED L EMICRMD BRI o, JER
WIch DI E A XA A RIS Lisd o
Thbh, ~vIrv7FV/RII =M Ihi. &
D4Rt 2 RO RIRFA% VT TLC % Tl o7
LTAH—DARy PR LRI. —F, “TFA=
WFY Y DRE—AETCHET I B YREX
BRI L& 2 ARG A, SRRARCE

BELTW. 20hoieo>nT TLC #{Thcstcd =
A, “TFFARAAALTY V-V O VEEEKD RFHE4
Rt Rf X —F L1

14 AGBRORY YV IIL~— FORHE
R OE, WEUIRGE, MRERCR*, SREUE :
2k 14, 425 (1973)

e oHEY ¥ A< — b OREBRIEC OV TR AT
et Tihbdb, i BEY VAR—-r 2P rn
wr Ay e ) ~ARETHLIcoY, §H2 e
= FZ57 4~ X DEERT AT oWTR LA
SR, DUFRORETR .

T2 DAESIIZ DN TAIE R T U TR R 2 Rab i
ETAHEINAD 131%, Ya—t =V ID 32% %
PR et BILIE MR T E B M TH » . Takik
R AZRDI-E 5, RROHHIC X » TR DA,
10~100 ppm ThH otz ZOFHER 28 oL
BLi-LZ s, ITHOMRRBTILAEY ¥ X~ FIHH
Thid o, MAZETY v BILHEY v ~— 1
A E R

*EREFRE v~

15 BEHEARABICLYASFICERTIEER
SICEATIHR E2H) SV EVERT
ZRLLTLFE FICDNWT
A O, AR friiik, 14, 249 (1973)

7V v v HOp TR LRGN E. coli K-

12 0EBREDENFETH I EnD, oYy

BORERZGokiALATATE FTHDL D LA

WRRanie., Dbkoz s, fihd HO, AP LI

BHECLRALATAT v FRERIRDDENTDN

THGET L, WiEfTabh a4k & iEAikcy

RN EEFE 20T HO, MRt ot b 25,

# 6ppm DRAATAF e PARIKER. Zon

FIFC R LUHHOEMIOWTEDIEE B E T

H0, TR LA2E 25, 20~30ppm, X HIKERTL

TN L& =5 40~60ppm DFA LT LT L F

PR & Rt

16 BTLa-LBoHnRs7av b5 74—~
IRZDR, FHRE, STk AfE 4,
583 (1973)
M7 42— 11 A S IO 7 4= — L 98]
fliizoZ, 2+, PV AFA VYL (TMS), 7+
Fu, PV 7rFeTeF L (TFA) SXU~F 27
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Adr 7 (HFB) SEG0RMELYRALT, &
#, RISIAZE, MESE XU & b0z oW
ToN, chbgiboEEtt~BEDO Y74 11 f
COWTRIFHELIEL, chbiE7Lra— A0
BED TR 313 5 S RE T oW THIE L.

17 ASHORBREEESIRECHATINE (55 10
) BEYROALNKYLOBESIRE
KW, BH B, ABAET, BRTHT
HZaMb, « frfEE, 14(5), 467 (1973)

et NAC OBRES BV TR Lic

NAC o7 A » VHETRETD p-=teXvEVST

Vv AT AFrA Y- EORIGEOEMITER: <

TieBF2LDLVERETH oM, H—4—H

DL ORI RYE TS LA TR

BEWIC LB 2 ) — v T v 7, AR E L of

YR EETHLOTIZEEYDORENIAR T 5 Th

D, XBIIZV—vT7y THRETHD. RABEY

RBEFE LT THINE, #547r< 057

I —RYEB 7Y~V Ty IHEFTHS.

A it 5 NAC oFMER=RIT 91% 5 5 96.5

% OFPZH 1.

18 ARMOBREXSIMICMTINE (1138
HRESLVESFHOOFREREROMMICR
ETHRHORKREOZE
EP, HE B, ABAET, BT,
TSRS, SHET, R, Rl
Jarwnx s ezt 14(6), 569 (1973)

ok, FEEk, ME, PERIUKERRRNEA
W, SO EENORGATEEFMEO MY
RO R T~ Ak, MESIOND
7t & ORI FEM IO BA E O iy s wERkhic ks
WL, FHENFERHOSHBEOMIIZEA EERN
T bhis o .

R AR AR 0 SV AT OB AR,
WREOBE L 0OHAMEWE O X HIWHiER R
TR 2ED bhic. YPOTFHRK L TEREED
SR EDD E DRD bhind oD, AFEHE
DRFEHACK ZIREERN LN D TH S 5 LHEE
Thi.

* LA
AT
e L BE T

o LR AT

19 ASRHPOREERSIFICHATINE (F123R)
YR ¥RORBARERRESNE
REE, HR B, KEAET, BE 5,
BRREEdF*, B HIET : fufait, 14(6), 574
~579 (1973)

13 B FEERLED B4 f~ v F VB A Y
v AR A REN R BETT5 L 3hic, A0k
12X % a= 2 FhoERELEHORER X URAH
BERRROMIMECSWTHRE L. SERGEER
&BETIRENT, TAFI VEANTZ I n =N
LAREETH Y, 2T pp'-DDE & pp'-DDD TH -
e2d, T BEIRHBEFRFILENEE TH -
to. B v HVEEH VY AT F OB AT
THI LT X > TREGBHEEEOITEYETS
BB LEHOBRENTER ENRB IR, =0
MEERIERE LI ETT AP Y v, ~Txom
— s, pp-DDE 35 XU pp'-DDD % i < HHE R
18 77~99% OHEMENERY/RLE. TSI OBEED
pp"-DDE ¥ t ©° pp’-DDD o BIRiEFhFH 56%
VLU 54% THhote.

* JeardERREE

20 ARPORBEENNCATIHAR F13HK)
B0 RBRAY L BEOSE
mEEY, NEE, mEuEhb c AMEE M
(6), 524 (1973)

7Y VKD FPD-F A7 e~} /772X 25

PR TELT 5 AR T T ORI > 7.

SEHH IR 22 HofAEY vERRRE SR

FHTRECTRERCEELET 2 Z LI T

Hotedt, WENGHNREL, MRS NIV

5 A1% 2% QF-1 3 X0 2.5% DC-200-0.5% =42 v

1009 THH, HHOHAE, BOBEHINZ 0.15ng 2

b Sng OEEAMITH >

A vEEORMEE LUEERI F A7 = b

7574 —% 2, 3OFEHRTHREL, 30% 7V

R n-~FrVvRRLWIERBIEER. S hick

{pdrh OB EARIERX T2 AM9T, TN

By Ko mmEIRER T, Th bR

% 76% 25 110% OIS b, inl LAk

Nohb 7THOFEY vIEORFRBKE LTHY

M LED = LR It

A <hts ~
*AMELREL VR~
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21 HRIORMF74—[CLDASGFORER
Zos (F2H) FEUBRPORBARE

FEHlONF
HiHU=, RARGEL, &0055) : iRk, 14,
474 (1973)

Ya vy, Sy, FFBIVXFFRENT

EUF S o RIAT BEEIA ECD {frAaszm =t 7
5 7% MWTHONTT5IZB LT, Thoiiiliis &
R BRAMI SIS IT5 :h&%ﬁ%ﬂm
SYAENAGTA IR ST T4 =T D )V
7w 7 CRETE, hbETRMELRLd &b
= %, a-BHC it 110~127%, A-BHC 65~1065
BHC 110~130¢%0, heptachlorepoxide 83~ 96 %,
dieldrin 101~104%, pp'-DDE 95~102%, pp'-DDT
93~101% T, HTMETRESWETIRS T EMNT

X 3
SIS

22 HRIOQR MG 74—CEBZEKTROREE
KOS (833 GLC & GC-MS [CkB/

HERORBITF4 05
'P*T'L‘.:, :PF'?: ﬁ?; ﬁmé}:g} ﬁfﬁ}u«hy 1

478 (1973)

ek, IRITE ST 5 MR ORBMEMNCEEL
T, A7 n=t 757 (GO) 12 X 22N EiLy,
WEEERRIEIC DWT T b= b Y A-~F g vARRY
Fieot-0b, EBITATLIs2r b5 740 —~%H
HULWTHEAERT S L fThbhT&i. Ll
NEFORY= 757+ v TH D> T D
Micr ) v7 v FIHEREELT ST, ~vEy
MR TIEATS LT 2 Y VT v I TB AT A2
w= b7 57 4 —~DEFEYRASL.

8% M= F A GH~VE Y 200ml 2 REHGELT
BTN 100g HIM D~ v Vil TR > Y
A 3gEER 0.5 DRI AT ATIY VT w7
Fifleotcl o5, HiERl GCATRfed s &bt
T§,77**/DDMW%R&HMDT@0L

LA L GC-MS 4% 1778 5 fodbiid & HIzfilo
DRI I DT vE v ELII A= v 20D
Y AFARG IR b ST T 4 =L B Y VT
TR E AT GC iR {Td T &N T
.

23 HRIAR PSS T4—CLBERPORTE
EOS B4 ARV -BROBER
==L TLRATL

£BEER, PRE=, PR M, BETE:H

Aqk2E, 19, 319 (1973)

RIHE S A2z e< b 275 7 (GC-FPD)
hbW3, REFOIMOFEY vILIEOMERE
WAV —=v 7Y AT A% B L Befniiig,
FPD o S¢: Povaxrvar (FhFh Rs, Re) &
TSR i L LT & » TIER L 7.

GC 12851 A {RFEIERT, 35 X U response ratio, ¥
e Rem/Prin 2§, bund &, [ERTMICH S

B EMNTEE. EL, mniZEhFR SEX
' P mode CTORIHIAMDKLTHS.

29 V7 TS QMM TRETH -0, g
Lo Tik72 = MY - vE kR FI LLs.

24 HREAFCERBICLIARPOI—LEE
xR
JMERETS - fd(biE, 19(4), 231 (1973)

KHOFLFHTEHBROAHLEANRNED E
—LETEBBARKE L, DULTKMAAE UTE
BT 5 ik Rd 1.

M & Uiz Primene-JMT, ~v¥ v X0t 3
% FEfeh 1% 9%t 4 OEIA T &) 2 fTEFL M
W, HHEIEAIE LT 1IN« 7 v = 7iFE TV,
2L D ERHRFEY S DETC LTI 12fifon
EYEROCEIRTE .

Fio, BUABE LR/ A vRIREiRE A 2y
B, KEEEs —AOFEE ELRAMIDDO—ITSL T
BRI THETADT, INe b Y 7 Ll
Biswy VW THhREL, IN- 7V =27HERT AR
RAREANERT B Lz X b, RSN
ot

ZOFEXRACTESIICEAL 7 VFaky —X
FORRKRAOFEONEE, THFTOFRELADVDBIC v 4
FOREGEEOERRTV, TR TREERY
7tz

25 TYREOHRI/OR M T T74—=CLBHH
kI IE, PHIEZ, #FidaTF o s 14,
380 (1973)
T T7IVEBIVCT I VLo THIREhE TV
BFRBIVCCAT VOROTEEEEL LT, Thb0iE
TREET $ v == p= b 57 4 —BIV
WRosr< 777 4 —RIBSMNRTIEbhTWS
PR EREE () Lok IO T L
LG Tl
FrTCIRLORT I VEFAIRT IS TR
AbLWTHEETAZEXANELT, 73 VO
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A&Te.

7=V vE IUETOREKE, o, m, p-rvf LV,
2,4-, 2,5-, 3,5-F vV it 5% PEG 20 M+4-1.2
9% KOH/Chromsorb W0.3X200cm A5 VY VA I T
&, H T AEE 130°C T, ¥T7 5 VvTHD o, m, p-
T2V VYT IVEIUV-bAL VIO TIVY
» 5 ARE180°C ThIhdh XS ABEL, SHEEED
15 LA TH - 7.

ZOREXFIBLTHRT V%8, vA7 VA
F3MMOBITREED HHEFEL AL, TOFENRT
VEFEOHREL LTHATHS T L RIiLL.

26 7zVLT7HM FERECLBIFAOTNY

BILMORE
BFTERE, MEHEET, SR - it 14,
258 (1973)

7=V YT A VR X 54502 v 7Ry
DR T D FEBIT OV THRE L. Choi b0 JkILEE
EommE, WE RO RRFTE W CHELDOHED
HHZEBIVREML7 =V 7 vibh U v 2 5M
BomMMEHT L o Thich b & kDl B
BRSO 7 =Y v 7H+4 FRTHE43, 100 m] i
IvaERLE7=r 7 vbH Vv A (fEK) © mg
kb l, 2vArETih (PRS) & LTEHRTS
EEFTIE 2~4 ORI B EAED LRI T
B (BEASLBL0) © PRS 127~16 Offf
Thote. Hfl%w 80°C T 1.5 PR L, 131°C
T2 Ml L& PRS o BRI 5.12
THote. HMET PRS RELEEBEST L HELFO
BILARS OMIBE L LCIEHT 5 ik X bicliEs:
DYRETV, BHELLEHTIZENLETHS &
Ezbhb.

27 HBHSIUIBIESREOARCL 3RMIL0E
Al
BT, YEERET, OB BATEE,
20, 543 (1973)

4Ol JUABEOE LT OV THE L
7=. Davidson I kX A#{Fico2WTHHE L. £iE
R Y OKIME D Y v A OB HIERI X H IR
FIVRARF L TR LRk wict:, Slhoab
A EEFIOIFET CRMENC X - TIRMEO L, £R
Lic 72 7ATFENE P~ FeF vy 72200
Yo THEERTHLOTHS. bl IUEAE
ToWTIE p-e FRrF U U7 = = L ORI LN,
BE0RE S ORI AL Sieoun Tl L.

T R OB IR 2 Hm Lis WAl gf
[ERHY 50% {EF 352 &Ambhi. {HiBARc
DT, BRI 25% HiE 1 |okL s L, I
BIREL B L, BRCTKREML v oY 2% BERMN
T % X 5 i i2{ER gt Lic#i&iz2o\\T Davidson
DEEE S LI s, HBRCEEOERLR DL
otc. AERFA, mIH, 7Y -4, BELLET
winahichfFloBBIIEHT A2 &0 TE S, F
FFIOHEMAHF IR TSR A - SR AL,
B3, b e o, A - ABEsRERRE
OHEOTELIRTO—2 LB,

28 S MEHRICEALLr BREIA 4+

—bE—2OIEBOERICOVLT

WIEETF, BSIEF, AR Rk, 15,

121 (1974)
BAETEITIC S\ T 9°Co RIBHI LA v —Y
—~t—COENHERBET>Tw5. ZOIFE, v4
VY ek~ ORERLUTT v bEFERCERLT
3. TR0V L v — Y —k—~ P DORDDORE
MR el O OETIRERIFTNCHRA T, Bt
LIERB BRI O E R XU O RFEHENCOWTE
U7 FEMSGHR M & RET R & OIZIRZE LubZEiX
Zbhichote, i, ki &b 4 BRI
T BET A EMNE LW Z Edbha T,

29 HERLLUVEEIAR M ITT4-FLL b
A PU—(CEZHEREAFOTILADS FDE

BlcoWT
LR

MREEY Ry THIORBELTEL TS 2 L2 BAY
L, ETHREIREY T vE=THAL ) LT
M, SRECHEERSS D ER TV, 0.45
~0.5% E\WAEERY B 2R UREIoWT,
HEre=1r2374—-—5Fv 2 b J—(TLD)
THPLiz& = b, 0.35~0.45% ThH-T-.

Wiz, AR=FAGE ey 7HFILI O T L ARS
Fre—FApi X o aEEL, TLD Tl &
A, (1) &E120.02% €, RETE I DREL
1D 10 53D 1T B » o, —H FHRINEUREER DR
i1 97.0% CEIBOHERTD bhiC &En b,
vuy FRBEENC, MRBO 7 AN R A VOSSR
HEhTuhhottbDEEr bR 5.
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w1

30 {tRAeRPOMEeRICOnT
fEFFin, Halem | E, $EWE:
AeEREiEEaafEE 8, 1 (1973)

{LpERORBREL R 5 i, WAL ER

ShtwatrRffafo=, =olME&&LLT,

MifnFr & b EiFte. &, T razitrvied

VELIUF IV v =~ WS OFERERIAR L

WHOF ) v =re—~ WS O x 313 2-(2'qui-

nolyl)-1, 3-indandione-5, 6-disulfonic acid ¢& b,

B IR A v ok VSO TR D i o FeBIAERAY 2

FExhsz e bmic L.

31  BEICKMTBZIRTOM FSLUBELEMORE

)]

R, ZEM IE : PR 48 FESUTARS

MR ETERE

2 VAS u— L0 Liebermann-Burchard [ZIED X

IS4 fHAkR Mt L, cholesteryl ethyl ether, choles-
teryl methyl ether EREE L. Fh, ZhbD s+
AL, =FAIDOEEUL b v —9—FET X » THK
MR THD LR b dte. i, & 2 &V v D Porter-
silber RIRORIGEHFEBRGITH D2 1 2V VE
OS2 2V 2-T o=tk FF YV VvEESR
L, ShBERHET 420 nm wiEAERTC
Emb, FRH 22V vORAT D-Zone THH, —
Fz A RV ERF 5T B-Zone HAERETIC
WIS X 5 450 nm WIRINE AR /RT o &k Ahe
BHic.

32 RARFEHOSWICOWT
RS - R FETTE, 23, 1151 (1973)

feini ks LTRACRTE (BhAWIRTHBON
WRARMI) HNEAShAHANRRLRB D, £
OFEIEAFCOWTHT EBE & D R R
L, 4k e LTaihm bohianiks S0
IV m= 757 4 o Uicts iy
TR U TR R 2 e

33 ASRHvHICORBEECOVWT (D)
DNIE=IR ¢ AR ETRTE, 24, 469 (1974)
Yy A Y VORMARNEMEENDE S it
®, TOFERECIET A HELEOLENET
GC e LT A RAA LnAR TRy, Ak
LOSMERHEECIIEITERICAL, chbyEfse
THHEOARTHA YRS, TORER, HEWiE
Hep k. LT A F 4k GC e o\ CEERIE & 2 D[

HRER IUCICHIE W TEEHlizoX, X bt
AFAALIEIDWTHB LIERDO TS| & L.

34  ERFOKEBOFHICOWT
ME=M: =a—7~Ff vX A P U —, 18
(5), 12 (1974)

R ORROSIEOTIE & kL DN, FFR
FErhh & THRRMAINILOBREMEL, 25
ZH L ARSI B M ik i L, Bl 2
F VRRA R LM INS S Lie. [ 6, 30k 36.

35 EXTEMROR2MHE BE S2FEHCD
ARLBEH
Rt 12 :w50T, 23(262) (1974)

T IAFy FRME bhARER, FaHEobo
HwFZ Y A b7 v 7L, AR oloiEt,
LRI AFy 7 bhicfaoifiiconT
O, FEHEORE, HLIAETOIN L EERHELT
Wh.

36 RERHEREND
BEERETE ¢ fraig, 1, 103 (1974)

Begophas ol EEERLoEck Y BEH
B e MBETHENTES. WEDH R LSRG
DA EOFERBLERSNEKR O 2 A (Citrus
unshin Marcvitch) 1XPEPEDF v v & (C. sinensis
Obseck) & FEIHA IR 5 O CE DA 2\ TICHR T
¥EDEFEHTEDEHFITUTTrR. [foZED
139y, MAEE, ORISR, K& WGk LONRMoKNE
fe it ko THHEEMNRIL B DT, ATy » Tk
TR b, BRI LIREIE LCTES
WETIIK, P, NOS B 2B E&Tvb & v
MIERERER G5 & LA THS. FRLEHDE
FIL LCIRVEA R BT B EMNTEDN, 73
JEERIES VIR RO = v b m =LY, R
WMERTWB Y v vk bhd I & X > THH
THoELTES. FOMRT I/ RELTO -7
I /BRI NIRRE T A, AR v T I 2 HEE (Y V)
YELTHINERELHS.

37 K- REBHEARS
BIETETE ¢ fokiE, 2, 103 (1974)
BESTOFBOI-DIRBREKEC 7 ve=v Al
MRMERICIBEWIET vE = 7IEREEONETER
TELZERMAF VYOS TRRLI. Ex TV
FULrORBMIAIE LT, BMofENiE LTiz==
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FVEERBOWTRIR LA WA Z LR TRV, 7
=) — LS TIERY 7 =/ — A ST X BHIE
2 AO0AC. AFBEE LTEAESATWS. B
iy AR v E VR oM R oRE L
5. FUVVCHEHORE=F ARSIV LIEA LT
AR LTI v 5 3 YEBRRIGCHAVWG
RTW5. Z2OMOHETOWTHERIL TS,

38 BEFSEEH (V) BERLSEDE
PSR : frifEk, 14, 604 (1973)
Bf444£2 A 3 H, TKEE BRI O LHRCELE »
vay iy AFOReRiR URA LMEoRRY,
LA OHBREERE L, IR 100%, 5
B2 AIMEENL bR, BB DERTIY
FY AT rOIEMAEIEER, FY AT POTERERX
HHETHD T ENEE T h ko2t UL LE (9
15g) bk PV » 7 FEMEOEHET A RSV
(7a=#vird) OFEXHERTHCRELE,-
7z.

39 CTFLAXBRLMERRELCOLT
B B fofdApise, 24(4), 255 (1974)
27 F A A X LET AR BRSO
PR O TEEFR TRV LITEAEERE
178 B CHEEIR TV HREMOEAC L -T, °O
W178 BOff s v= b 23 75T, AL ER
FHLONELE. 20bDRyA 7 FALAXLENE
B, BRI X o TEUAXLEY EHEE S h,
CeraFa—l A 40Uy MCEXARBLHFRTHY
EETEELbLY. £2T, #WAELLT, #-7
w757 RAVCEHESHE 7 v = 75 7IEORM
A TR &R, @i sr~ T 7
CIDCTFAARGEUEOARy W, 750
AXERIBZERHFTHHEEZRE LTS,

40 ERES THHORE
KIPIHEE : BHAOTHEASRE, 22, 607 (1973)
EHMBACIRSTHEN AR h T3
2%, ZhBOWEFEIEROBEATRIEE b
o CIEMED = F v vAF 4 FHAWEEL LTIZ
FOHGWTHIE N R Eh TR Y, F1 AR~ TLH
AN LT WA, ZO3HEOWE LR LT

IR TRFBT I AFy 7 OMFELITDN

T~

41 [ERRE W
KYSEREE  #iffee 3L, 30, 130 (1974)
Bilsds, & — i E HREA I K ORI K,
BUEEA Filn £ DR OB oI oW T
U, Z0IEHE LTABEMMED ATHE~OFIH L%

~ie.

42 1UD oEREHE
KR « ERARIOWSR, 26, 259 (1974)
IUD (FEARIEABA) MEHFTIRDZER
Teotedt, EEOKEY v/ RUEEY v/ DREK
DN, X HIZAER O Lippes loop, Gravigard
copper 7, Dalkon shield 7z X OME, 1Y, Wi
LoRE ST oW TR

43 SRRIOBHEE
mMEET, W & Bgi, 1, 34 (1974)

SRBEBEE R AT, TAEY Vg, 41 VA X
SYAT N, AT~ E, ANTALV IV
SEDWRE X ME L. Tk, 7AEY Y, 4V F
ARV, ATFRAR—}, ANTL VI VOWER
#BEMNEL, Fh £ h 37°C ¢, dHsoln=3.8x10
kJ mol-?, 2.5x102kJ mol™?, 5.0kJmol™?, 1.9%x10
kJmol™? TH -7,

44 EXESOSHRABRFRCAYTIHR—H#ERRE
[k 2 BHRAR
HFEPE, B 5, M IE, WFET g
48 LR EREPIRRE
EELOBRRARED—2 L LT, #ElEER L
DBV, BEEGOEMARE QCEERFRTFE, 4
B, IREREoBfloBEEEE L JETHEY
SRR TE A FETH S LE L, EREREZ
v, BETLEyy— I A2 —CHRIELERERG T
EEEAFLE.
KIELERERWT, 7A Y VB XOEEAD
A VERARY VAT RN, AT v —E, ALT
4V U VEDHERREE Ch LORKGDERNZ
BE L.

45  Chinoform-1C (2-1C % /=( 4-C) D&MW
SURH
TABREIR, G  FEAREREAT Y
SR, M4 FETRRES, 64 (1973)

¥H—iZB L7z 2-amino-4-chlorophenol, 2-nitro-

A-chlorophenol s X O glycerol (glycerol-1-14C) 1z
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4%

o2 s (1973

WiEs% nx, Skraup #C 5-chloro-8-hydroxyquino-
line # &R L. Zhw ICl ta v#ELLT Chino-
form-MC #{ffc. SERE LTl Skraup s
St REMORGE LI, KGRI, RICHE)
vtz wiE{b4&eE (pH) T ¢, glycerol*C 10 mCi 2»
& Chinoform-1C (Jtfdfiz 12~14 mCi/mg, 9 4
mCi/mmol) # 4mCi %137, .
Chinoform-4C »# iz 10041, REX O
Jeheatgt o L. 55 QN o
7% BRI, 62% HIThIcHRib s he. IRhidatiED
$1905% r_vEv-Ly vy (9:1) wiiilighd,
FEA 51z TLC of5MA> 5 Chinoform, 5-chloro-
8-hydroxyquinoline i X O% ARy 1o Belli X
Atz KT p-glucuronidase ¥ AvLHifiE R IR ERE
LAt ihii L, i Hix Chinoform ds XU
5-chloro-8-hydroxyquinoline %, #3¥2 5ix Chino-
form R L. %R glucuronide ¥ X U¥ sul-
fate 1+ ZRHBEILD 3.50% B LT 2.99% TH

-7,

46 L LAMOBELSHAR FE13R) “Se
ESERL BT U LOERERESICEITS
HAREZ, 5, PERICOWT
B2, 5K, THARELR © s,
20(2), 67 (1974)

Sy MV VERF P Y Y AD 0.3mg/kg 1
A 1, 90 ARG LR, (kEofmn
I, RN O W TR RS - 1.

HARRERE ST RS W TIR a8 S
TP BRI E AR AR b, .

T, RAOHERRIIERNCST S 24 RERTOME
O Se i LT, K48 20%, 10% TH -1t
FERM PR oM R &R

RS TR, T, IF, BARERSE S0
L # o iifr S X ISR OE v VIR HA L TRTn
2L, 90 ARG 6, frbhik#: 65 HADS
TR, TEMAE, 7, MR EiieRELRL
fe.

Azt B AN ENEIRIN 26.4 HTH o .
F oA SO A BN REIRINL, Adb X D EFER
AR Lebo & LTEEER6 B), FURTR(29.9 H),
TE(5(26.9 H) MdH-ie

47 ELCEGROKE T BT SHASTH,
PERICOWT
AR, BN RF I FRFABTRR

R, 197315, 285 (1973)

Fy iz PSe T U VRS b Y v ATEHE (0.03
mg/kg) % 90 BRE#HEOHEETA LRI Y,
AR T, #5RIafimiEsbh
7255, 10 HE2>5 90 H e T Hikid 5 00
TR RAYRIINAS RS B,

3, RAOTRERL A IE LG R T3, i
H3azbrckh 1 BY)OIREROIETMRED bh
fz.

gty B oI HOMANE, 10 AR S BV
F TR R APIIRTI oM R b, %
RUBIZIR BT L, KELEMXED bhicd -
fe.

¥ o 2 DM OHAD HEENEMIAL RD D &
26.4 B CH-te.

48 N-(1-Phenylethyl)-3, 3-diphenylpropylamine

ORI, 576, it

HE 5L SRR, AT e, 33,

64 (1973)
FIRMATIARCE B © » % “C i3, N-(l-phenyl-
ethyl)-3, 3-diphenylpropylamine % & 4+ F 2L 7 »
RS L, vy ForPRESLUTy biTk
AWML, o, PHbREE L. ZofiRvy¥o
AR, FE iR 2 R CiRk L e b, 8T
T DFELTRL, DBEOTRREEWI ERIE
WLt FheT v bADEERSTNE, ROSRS
FRc, f5incxd LIFEGE 6.53%, TFEUL 0.54%
L, MeffcBE L amTaoeimoate. B’
o, SIFMTIR 5B 0 26.3% %, 24 I§HT
4.0% RHEEL, DEodhddEisediahodo. &
e odEihg, RERHRICbc->T 48 GRS
Hiatasd, 2 BHALOIE LML bhisd -l
Fofptiiit 2 A R TRERO 53.6% %, £1LT3
A Hizik 0.73% ZHRlT5 2 L&k,

49 N-(1-Phenylethyl)-3, 3-diphenylpropylamine
D7 MokT3RBED
WE O, FERIE, MRDEE - BAE, 33,
71 (1973)
4C §5 3% N-(l-phenylethyl)-3, 3-diphenylpropyl-
amine %5 v PO S L, FORBRBLEDY
Biat L. Rea{EHb&4 & L i, benzoic acid,
mandelic acid, hippuric 33 X7® 1-phenylamine ® 4
AR L, #EEHT 5 EhLhoPht®R,
11.3%, 9.1%, 2.3% XUV 0.67% THHZ &M
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ol Eleih boREHLEHOEEN L, 7y ME
{:Miz 31+ % N-(1-phenylethyl)-3, 3-diphenylpropyl-
amine O RENE, FHD phenyl 25L& amine DfS
4 7%, diphenylpropyl 2 & amine & X b ¥R
PP EEShL.

50 AFITLOEGRECLDIHARBLEESR
HEHEICRT o0% (1) 5 FIvL0OBHERN
S EBEFADET, FHICOVT
MARELS, KL, aff IE, NEFEE—,

Ea 8 BFIEmFRm R R RED,

280 (1973)
WanCd fEEibfboh N3 v AW ERT v P B
&L, 1 BRI oW TR, TafFic oW TRIE L.

DR AT P eCd 1T, I, TH4, B, 3l
ICERISh, mAPEED 10 5 ExR L.
éﬁt etk nCd OBTIREL. L LIBF
DEIE, M, fho WuCd oRLiaFedto
10 f5TH Y, IF, AP0 5~6 {5Th o 1.
CHBOREN SIS F A T HEs, Sl
FioifrT sz e @D bR,

51 NLLT7FoOF 7 HEHERICRIETE

RBROEZECPWT

JBar &, WH 7 fefggk, 15, 85 (1974)
FREEE AV I VT F vk in vitro TEF &2
L, OHEETRST S5 v 7 vBLERADNIEE:
AL, BERIEHC BIE T R A T o,
FHVFVREFEIFREIOS VL v~V a v
BB B IR D 2 Ll SHENED Lhiohl,
ZOMOERETIIHBEOROXTHENHE I h
fo. B = XRYHFAC XA, KRBT RSP
WHARTEHELI SN L. ¥, TolEEisiksr
Yy Al EoREEORETI 51 S h, v a i,
& vy Ee Pl s O E R I L.

52 Partial Purification and Some Properties
of Cyclamate Sulfamatase
Toshio NIMURA, Toshie
Tsutomu YAMAHA: J. Biochem., 75, 407
(1974)

An enzyme was partially purified 620-fold from

TOKIEDA and

extracts of Pseudomonas sp.; it catalyzes the fol-
lowing reaction:
cyclohexylsulfamate + H,0
—— cyclohexylamine + SO~ + H*

The pH optimum of the reaction was between
6.5 and 6.7. The K. value of the enzyme for
cyclamate was 5X107*M, The enzyme was com-
paratively heatstable, and the enzyme could be
—20°C in Tris-HCl containing 0.1%

gelatin for at least 3 months with only 10% loss

stored at

of activity.

The enzyme was found to be specific for the
hydrolysis of sulfamates, and it hydrolyzed ali-
phatic sulfamates with three to eight carbons
preferentially. The sulfamates of secondary am-
ines such di-z-propylamine and N-methylcyclohe-
xylamine were scarcely hydrolyzed. Sulfanilamide,
sulfamate (NH,SO;7), and cyclohexyl sulfate were
not hydrolyzed.

EDTA caused complete loss of activity, which
could be partially restored by the addition of var-
ious metal ions. No metal ion specificity was ob-
served as regards the reversal of EDTA inhibition.

Hg?*, Cd?', and iodoacetic acid showed strong
inhibitory epects, but PCMB did not show as
strong an inhibition as expected. The effects of
various other cations and anions on the enzyme

activity are also described.

53 Comparison of the Primary Structure of
Whale Pancreatic Ribonuclease with Ribo-
nuclease A
Takashi YAMADA, Yasuo NAKAZAWA* and
Tyunosin UKITA**: J, Biochem., 75, 153
(1974)

The primary structure of the main component
of whale pancreatic ribonuclease (RNase W;) was
studied. The N-terminal amino acid was not found
by conventional techniques and was assumed to
be Ne-blocked lysine.

was identified as valine.

The C-terminal amino acid
The peptides obtained
by cleavage with cyanogen bromide, trypsin, and
chymotrypsin were separated by Sephadex G-25
or Dowex 50 X-2 column chromatography and
purified by means of paper chromatography or
paper electrophoresis. The amino acid sequence
of some of the peptides were determined by the
- It was found that RN-

ase W, includes sequences closely similar to those

Edman-dansyl procedure.

around the active site of ribonuclease A [EC 2.7.
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7.16] (His-12, Lys-41, and His-119) and their cor-

relation with the enzymatic activity was discussed.

* School of Medicine,
Dental University

** Faculty of Pharmaceutical Sciences, Univ-
ersity of Tokyo

Tokyo Medical and

54 The Effect of Metabolic activation with
Rat Liver Preparation on the Mutagenicity
of Several N-Nitrosamines on a Strepto-
mycin-Dependent Strain of Escherichia coli

Akira TANAKA and

Mutation Research, 26

Tomiko NAKAJIMA,
Ken-ichi

361 (1974)

The mutagenicity of dimethyl, diethyl,

propyl, di-n-butyl,

piperidine, methylphenyl, ethyl-f-butyl and diphenyl

Tojvo:

di-n-
methyl-z-butyl, morpholine,
nitrosamines was investigated using a mammalian
metabolic activation system. Reverse mutation
from streptomycin-dependence to non-dependence
in strain Sd-B (TC) of Escherichia coli was used
as the marker for mutagenicity. With this assay
system the mutagenicity of metabolic breakdown
products was determined by incubating the com-
pounds with a rat liver preparation in the presence
of bacterial cells.

Reverse mutation was induced by all carcino-
genic compounds tested, except methylphenyl-
nitrosamine, whereas two non-carcinogenic com-
pounds, ethyl-f-butyl nitrosamine and diphenyl
nitrosamine did not give a significant increase in
the reversion frequency. The frequency of mu-
tants induced by the compounds was decreased
markedly by preincubation of the compounds with
the liver preparation and the cofactor system prior
to the addition of bacterial cells.

55 ARMREHMEELTOMIT 77 o K8iE
ih
PEAYER  FRIED Hvp A, 87, 85 (1973)

b Y77y VI Y IR R R LRIRLE RS
WHELTHMbhA3-t FexoFrb=v,3-
veF 7 VT2 AMC T OO OMR EEE L
o, ERZHIA B IV 3-e Ve 7T =8
ORER (XA 7 werd FEIUHE=AT L) OF
B oML, RPFEtiioWE, 3-e Fesv7 v
5 = AREOERSMOTRSIChic o TV 5.

56 Morphine and Pituitary-Adrenal Function Py

(Effect in Morphinized Rats)
Tsukasa KUWAMURA: Jikei Med. J., 19, 79
(1972)

Morphine was subcutaneously administered to
rats two times daily at increasing doses for 10
days and the effects on pituitary-adrenal functions
were estimated by changes in adrenal and serum
corticosterone concentration and pituitary ACTH
activity. Adrenal function was strikingly depres-
sed by morphinization as evidenced by the adrenal
and serum corticosterone levels, but with the in-
jection of 5 IU/rat of ACTH or 5mg/kg nalor-
phine immediately after the final treatment with
morphine, high reactivity of adrenals comparable
to that after a single dose of morphine in normal
rat was obtained in the morphinized rat.

In vitro corticoidogenesis of the adrenal from
the morphinized rat was about the same as that
of the , adrenal from saline-given control, and
rather higher level of corticosterone was released
from the morphinized rat's adrenals than from
control when 0.25 IU of ACTH was added to the
incubation medium.

On the other hand, high pituitary ACTH activity
was obtained in the morphinized rat compared
with that of saline control, and this activity was
preferably decreased after injection of nalorphine.

It was assumed on the bases of the present
findings that the apparent decreased adrenal re-
sponsiveness in the morphinized rat may not be
due to the dysfunction and or to the decrease in
reactivity of the adrenal to ACTH, but may result
from an alteration of function in the pituitary or
the central nervous system, and the mechanism
through which morphine may affect the pituitary-

adrenal axis function was discussed.

57 Effect of Phenylpyrazolone Derivatives on
Gastric Emptying Rate and Drugz Absorp-
tion in Rats
Akira TAKANAKA, Kin-ichi OnoDpa, Eiko
KAINUMA, Francois LIENARD and Yoshihito
OMOR1: Japan. J. Pharmacol., 23, 745 (1973)

The effect of drugs on the gastric emptying
rate and the intestinal absorption was investigated
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about 9 of commercially available phenylpyrazolone
derivatives, such as antipyretic, analgesic and anti-
inflammatory drugs.

The relationship was observed between gastric
emptying rate of phenol red and the serum con-
centration of carisoprodol, respectively adminis-
tered with phenylpyrazolone derivatives. The cor-
relation coefficiencient between gastric emptying
rate and serum concentration of carisoprodol was
found to be 0.87.

These results indicate that the effect of drugs
on gastric emptying rate play an important role
in the assesment of absorption, distribution, phar-
macological activities and toxicities when drugs

are given simultaneously.

58 Suppressive Effect of Dexamethasone on
Morphine-Induced Adrenocorticoidogenesis
in Rat
Tsukasa KUWAMURA,

Shigeyuki NacGao,

Shinsuke NAKAURA, Kunio KAWASHIMA,
Satoru TANAKA, Yoshihito OMoORI and
Takeshi Nagkao*: Endocrinol. Japon., 20(4),
359 (1973)

The effect of morphine on adrenal-pituitary axis
function was examined by determination of adrenal
and serum corticosterone changes in rats pre-
treated with dexamethasone.

Increases in both adrenal and serum corticos-
terone concentrations induced by a single dose of
20 mg/kg of morphine were almost completely in-
hibited by subcutaneous injection with 1 mg/rat
of dexamethasone 3 hr prior to morphine admini-
stration. However, no suppressive effect of dex-
amethasone was observed when a dose of 30 ug/
rat of synthetic ACTH was given.

In morphinized rats, adrenal and serum corti-
costerone concentrations were not so significantly
increased as observed in a single dose of mor-
phine administration. However, corticosterone
concentrations after the morphinization were in-
creased strikingly by synthetic ACTH or nalor-
phine administration immediately after the final
treatment of morphine. But these increases after
nalorphine administration were inhibited entirely

by the pretreatment with dexamethasone.

On the bases of these findings, it was suggested
that morphine dose not act directly corticoidoge-
nesis in adrenal cortex but affects through the

central nervous system.

* Department of Pharmacology, The Jikei

University, School of Medicine

59 Studies on the Teratogenicity of Food Ad-
ditives (1) Effects of Saccharin Sodium
on the Development of Rats and Mice
Satoru TANAKA, Kunio KAwasHIMA, Shin-
suke NAKAURA, Shigeyuki NAGAO, Tsukasa
KuwAMURA and Yoshihito OMmoORI: J. Food
Hyg. Soc. Japan, 14, 371 (1973)

Saccharin sodium was administered to pregnant
rats and mice through a stomach tube during the
critical period of the organogenesis in the fetuses
and the teratogenic effects of the sweetener were
examined.

In rats, the sweetener was given once daily at
doses of 0.48, 0.95, 1.9 and 3.8 g/kg for 7 days
from day 7 to 13 of gestation, and in mice only
once on day 6 of gestation at dose levels of 62.3,
125, 250, 500 and 1,000 mg/kg.

In the 3.8g/kg group of pregnant rats, tempo-
rary suppression of body weight gain and reduc-
tion of food consumption were observed following
the administration of the sweetener, but pregnan-
cy, delivery and weaning were maintained well
without any disorders. In lower dose groups, also
no deleterious effects on lactation and postnatal
development of new borns were observed.

No abnormalities of the fetuses such as resorp-
tion, malformation and retarded development have
been observed in rats and also of the weanlings

in rats.

60 Studies on the Teratogenicity of Food Ad-
ditives (2)
and Cyclohexylamine Sulfate on the Fetal -

Effects of Cyclohexylamine

Development in Rats

Satoru TANAKA, Shinsuke NAKAURA, Kunio
KawasHIMA, Shigeyuki NAGAO, Tsukasa
KuwaAMURA and Yoshihito OMORI: J. Food
Hyg. Soc. Japan, 14, 542 (1973)

The teratogenic effects of cyclohexylamine (CHA)
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and cyclohexylamine sulfate (CHA-sulfate) were
examined in rats. The results obtained were as
follows:

Adult Wistar strain female and male rats and
Wistar-Imamichi strain non pregnant and pregnant
female rats were orally given aqueous solution of
CHA. Acute toxic symptoms caused by CHA were
staggering gait, salivation, lacrymation and con-
vulsion. In postmortem examination, remarkable
hemorrhage in lung, marked edematous change
in the mucous membrane of fore-stomach and
congestion in glandural-stomach and duodenum
were observed.

Median lethal doses calculated following oral
administration of CHA were 236.6 mg/kg, 278.2
mg/kg for Wistar strain female and male rats,
155.7 mg/kg for Wistar-Imamichi strain female
rats and 180.1 mg/kg for pregnant Wistar-Imamichi
rats, respectively.

Pregnant Wistar-Imamichi strain rats were orally
given once daily for 7 days from day 7 to 13 of
gestation at the doses of 1.8, 3.6, 18 and 36mg/
kg of CHA and its sulfate of 71.6 mg/kg.

In the highest dose of CHA, a suppression in
body weight gain and reduction in food and water
consumptions were observed and 2 of 17 dams
died following the administration. No significant
difference between the treated and control groups
was found in maintenance of pregnancy and in
fetal development, and no abnormalities of the
fetuses such as resorption and malformation were

observed in all groups.

61 Studies on the Teratogenicity of Food Ad-
ditives (3 ) Teratogenic Effect of Dietary
Salicylic Acid in Rats
Satoru TANAKA, Kunio KAwAsHiMA, Shin-
suke NAKAURA, Shigeyuki NAGAo, Tsukasa
KuwaMURA, Akira TAKANAKA and Yoshi-
hito OMoRI1: J. Food Hyg. Soc. Japan, 14,
549 (1973)

Salicylic acid was administered to pregnant rats
at levels of 0.06, 0.1, 0.2 and 0.4% in diet from
the 8th to 14th day of gestation, and its terato-
genic effects were examined.

A temporal body weight loss with toxic symp-

toms such as salivation, piloerection following the
administration was observed in 0.4% group, and
also high mortality and growth retardation in
fetuses were noticed. Not any toxic signs were
observed in other three lower dose groups, but a
significant growth retardation was noticed in fe-
tuses of 0.2% group. Some kinds of anomalies
with considerably high frequency were occurred
in both groups of 0.4 and 0.2%, but not in the
low dose groups below 0.1%.

In the postnatal observation, in 0.4S% group
only 6 newborn were obtained alive from one dam
and all died within 1 day after birth. Among low
dose groups below 0.2%, no marked difference in
litter size and in weaning rate at 8 weeks after
birth and no evidence of growth retardation were
obtained. In the postmortem examination, neither
external nor internal organ anomalies were found
in all groups, but minor changes in cervical bone
occurred in some pups of 0.2% group.

These findings support a view that salicylic
acid acts as embryotoxic and teratogenic in rat,
even after administration by dietary route as well

as forced oral administration.

62 Studies on Teratogenic Effects of Salicylic
Acid and Aspirin in Rats as Related to
Fetal Distribution
Satoru TANAKA, Kunio KAWASHIMA, Shin-
suke NAKAURA, Shigeyuki NAGAO, Tsukasa
KuwaMURA, Akira TAKANAKA and Yoshi-
hito OMmOR1: Cong. Anom., 13(2), 73 (1973)

The salicylates are used widely today as anal-
gesic, antipyretic, anti-inflammatory and antirheu-
matic agents. Since their teratogenic properties
were first reported by Warkany and Takacs!” in
rats treated subcutaneously with methyl and sodi-
um salicylates, numerous investigations on effects
of salicylic acid-related compounds have been car-
ried out on a variety of mammalian speciesl~3:5~

14,19 However, no data are available with regard

to the teratogenic effect of salicylic acid by oral

administration.

In the present work salicylic acid was given
orally to pregnant rats and its teratogenic effect

was compared with that of aspirin, and placental
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- of salicylic acid to the fetus was also
oond.

. ‘ect of Morphinization on in vitro In-

corporation of Labelled Precursors Into

Adrenal Protein and Nucleic Acids in Rats

Tsukasa KUWAMURA, Shinsuke NAKAURA,

Shigeyuki NAGAO, Kunio KAWASHIMA,
Satoru TANAKA, Yoshihito OmoRI and
Takeshi NAKAO*: Japan. J. Pharmacol., 24,
89 (1974)

Abstract—In vitro incorporation of radioactive
precursors into protein or nucleic acids and cor-
ticosterone production in the adrenals of morphine
treated rats were examined, and the results were
compared with those of ACTH treatment. An in-
crease in incorporation of radioactive precursors
into nucleic acids with concomitant decrease in
corticosterone production was observed with re-
peated morphine treatment, indicating an enhanced
On the

other hand, incorporation of labelled amino acids

synthesis of nucleic acids in th glands.

into protein decreased after an initial increase.
With repeated ACTH treatment, decreased incor-
poration of labelled precursors was observed in
both protein and nucleic acids in parallel with the
gradual increase in the rate of corticosterone pro-
duction during the course of ACTH treatment.
When adrenals were incubated with 5 pg/flask of
corticosterone, the incorporation of radioactive
precursors into nucleic acids was decreased mark-
edly. These results suggest an interference of
corticosterone which accumulates in the medium

with the synthesis of nucleic acids in vivo.

*Department of Pharmacology,
University School of Medicine

The Jikei

64 Long-Term Toxicity Study of Methylmer-
curic Chloride in Monkeys (First Report)
Yoshio IKEDA, Masuo ToBE, Kazuo Ko-
BAYASHI, Sachiko Suzuki, Yasushi Kawa-
SAKI and Hiroshi YONEMARU: Toxicology,
1, 361 (1973)

Groups of 5 male monkeys were fed 0, 0.01,

0.03, 0.1 and 0.3mg/kg/day of methylmercuric

chloride (MMC) (as Hg) for 2 years. In the

group of 0.3 and 0.1 mg/kg/day there appeared
toxic signs including characteristic neurological
symptoms at 62 and 182 days respectively, during
which the total amount of MMC as Hg ingested
was 15.3 and 15.9mg/kg respectively. On the
other hand, no toxic signs except a slight reduc-
tion in body-weight gain, were observed in the
group of 0.03 and 0.01 mg/kg/day, though a total
amount of 18.4 mg/kg was ingested by the group
of 0.03mg/kg/day during 2 years. Neither were
there any significant alterations in the hemato-
logical and blood biochemical examinations at the
two lower dose levels.

The mercury content in the hair showed a good
correlation with the daily dose of MMC, especially
in the dose range of 0.01 to 0.1 mg/kg/day. All
animals of the group of 0.1 and 0.3 mg/kg/day
had mercury exceeding 100 ppm in the hair at the
time of onset of toxic symptoms. The mercury
content in the hair in the group of 0.03 and 0.01
mg/kg/day increased gradually, reaching the level
of 82.5 and 58.4ppm respectively on the 541st
day. The study is still in progress.

65 Carcinostatic Effect of 1,1’-Polymethylenebis
(1-nitrosourea) on AH-13 and L-1210 cells
Masahiro NAKADATE, Michiko ANzal, Ikuo
Suzuki, Motoi ISHIDATE, Jr. and Shigeyoshi
OpASHIMA : GANN, 64, 415 (1973)

1,1'-Ethylenebis (l-nitrosourea) (EBNU) and 1,

Y’-hexamethylenebis (1-nitrosourea) (HxBNU) were

found to be carcinostatic in our primary screen-

ing system using a rat ascites hepatoma, AH-13,

and a mouse leukemia, L-1210.

66 L BEESMICEATIMR FE3H) L
CEF MU LOB RO TICERMERICY
WwT (1)
PREEE, ERPRF, SMIER, MNEREE:
fEdqbE, 20, 29 (1974)

HELT e v v OREKEBEEROETRA N 213
BT EBIVCAE~OEEY fEAENCHET S H
BT, vV VEF M) v A0EEL SO THaMTE
ZoWTEHET o k.

Sy FDEAFETEITS NaSeO; o LDso filiz
31.5mg/kg ({E IR R 30.08~37.40 mg, p=0.05)
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THb. HERO—GIERE LTI E, RKiGEHD
W, EREoMM, RZEERTEL, KRERETIE
TTaZv@dl. IHEINRBRE LTHER
& NapSeO; » 1mg/kg/day 3s k¢ 5mg/kg/day
BB L, 7y b)) HEHD 45~ 10 [E01m o0
TV vF e v BRI bER n 5 2 T
17 ARoE SRz W TRE T ot 20
LI, (RTERIIERIT B\ T 5 mg/kg/day #5-TF
O & BT oM A 2 X R e ¥
7o, RIS I W T S THIHR A i e 3
BEFAED b, JAPEELL D & hicfEudREEz
USRI et o i E i L. 84530 B
BITERRL, FOMENTHS I URHETWTH
Wit %ic, 5Smg/kg/day $rh5REoME (8/8), HE
(4/10) & & rhiptE RIS A AL, BKOTEEET A 2 &
HiBwte. F1s, NaSeO, 5 TEONTIE, TR, K,
TElkZe Sz s THIBTRC I L, RS0 B o in
OFFE R L.

* ﬂL’Z r‘/f\? ]’j(%

67 L MELSHMETIHE (B4H) &L
/&+buvA®%ﬁtva§%ﬁaﬁho
W (2)
hREREE, EBAFEF, JHYER,
{EsE, 20, 75 (1974)

Mz 2 o3 T WMAMETHETEIT B SRR H
U v ETAEREERIEBL L OMHEE I 60T S
723, Na,SeQ; OB X ORI ~D w2 v v OFER
BEBITAA, READ Vv YOPHET oW TRE
T5 &L IwmEOEMFEMRITLX T L, NaSeO,
SHERE DY 5N 0 2 v v OIEESE BB B 5 A
M2 1T - 7.

T, NaSeOy oikifERfLici s vo
(B~ DY IR 2 2 AT N 2~5 {54 HE
L, NaSeOy DIERBOKRE W EXFFD. K
HiAn = U v o i s TR B PR O
BinAemetas, Mo uwTe v RO X B 15
&R L, HE, MR IR~ & — ki
fo. D E, RS OWTENT B, BEEA
Ot v VELHEIE T, PR, R0 £ IR
Hidm L. b, 500k 23 DNonmzEERe
MmiEhORERS S XURERIEERE LIt 2 5,
FRIMIRE, ~Er/ey, ~= b2 Yy MAIER
EBT+5C &z X YAIERYET D Z &3 XU
s protein, albumin, A/G Witz LEE

INERPEE

&<, 5mg/kg/day 5Oz T GPT 2V E
EEWEYRT I L S L DAL O MR
RECTZ ERED.

* IR RIERPERE

68 KEIL4AMFLLOh4aA%RICHTIEO
HFitEhirEoBs
FHETIRE®, KRB W 15
65 (1973)

A aghREMCTEEORNAE~L 2 b v
OIHERER T Lick b, 775 bx v vl
RS (4 4%Huc 1ppm #5T 60% ORIE
R), 3t 25 r v VATH .
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69 Application of Ferrite to Medical X-Ray
Diagnosis
Mitsuo SuGiMOTO*, Tsutomu WATARI**,
Noritoshi WATANABE***, Masuo ToBE and
Hirotake TARIZAWAY***: Japan. [, Appl.
Physics, 13(1) (1974)
A description is given of the results of a series
of tests on the ferrite serving as a contrast me-
The solu-

bility of ferrite in the artificial gastric juice and

dium for the medical X-ray diagnosis.

intestinal juice, the toxicity, the X-ray absorption,
the magnetic field strength required for controll-
ing the ferrite powder as well as the applicability
of the ferrite to actual diagnoses were examined.
Manganese zinc ferrite powder containing a small
amount of oxide of barium, tungsten or cerium
and sintered at a temperature as high as 1, 200°C
or more has been shown to have a property good

enough to be used in actual practice.

* Institute of Physical and Chemical Reseatch,
Wako-shi Saitama
** Faculty of Medicine, University of Tokyo,
Bunkyo-ku, Tokyo
**% Institute of Medical Science,
Tokyo, Minato-ku, Tokyo
**%% Institute of Pulmonary Cancer Research,
Chiba University, Chiba-shi, Chiba

University of

70 Screeing Test Using HeLa Cells and Mice
for Detection of Mycotoxin-Producing Fungi
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Isolated from Foodstuffs. An Additional
Report on Fungi Collection in 1968 and 1969
Mamoru Sa1To*, Toshitake IsHIKO*, Makoto
ENoMmoTo*, Koh-ichiro OuTsuBo*, Makoto
UMEDA¥, Hiroshi KURATA, Shun-ichi Upa-
GAWA, Sadako TANIGUCHI and Setsuko
SEKITA: Jap. J. Expt. Med., 44, 63 (1973)

Following the previous report, results of the
screening test for toxigenic fungi isolated from
foodstuffs were presented. Foods and foodstuffs
were collected at 4 localities of Japan in 1968 and
1969, and 528 items of them were examined for
their mycofiora, with 1, 348 isolates identified.
Among these, 257 were selected for toxicity bio-
assay using HeLa cells and mice.

To HeLa cells, 36 isolates were markedly toxic,
22 moderately, 29 slightly and 151 not toxic.

relation of toxicities to Hela cells and to mice

Cor-

was again confirmed. The representative cyto-
logical and histological lesions found in cultured
cells and animal were described and discussed.
The fungal species, that were commonly isolated
from daily foods and foodstuffs and were toxi-
genic, were Aspergillus amstelodami, A. chevalieri,
A. niger, A. ostianus, A. versicolor, Penicillium
cyclopium, P. viriducatum, P. notatum, P. urlicae,

Chaetomium spp., and Phoma spp.

* MR AFERFEZR

71 Chemical and Cytotoxicity Survey on the
Metabolites of Toxic Fungi
Makoto UMEDA¥*, Tatsuo YAMASHITAY*,
Mamoru SAITO**, Setsuko SEKITA, Chikako
TakaHASHI, Kunitoshi YosHIHIRA, Shinsaku
NaToORI, Hiroshi KURATA, and Shun-ichi
UDAGAWA : Japan. J. Expil. Med., 44, 83
(1974)

Chemical analysis and biological survey using
HeLa cells were performed on the metabolites of
29 jisolates of fungi which were selected by their
toxic nature and frequent isolation from foodstuffs.
Penicillic acid was proved to be the toxic meta-
bolite of Aspergillus ostianus, A. sulphureus, Peni-
cillium martensii and P. paraherquei. Patulin was

identified to be a toxic principle of A. clavatus.

Although P. brevi-compactum had already been
known to produce mycophenolic acid, P. melea-
grinum was also proved to produce the acid and
the toxic nature of those strains was attributable
to the acid. Chaetomium cochliodes proved to pro-
duce chaetoglobosins, the metabolites of C. glo-

bosum.

* BT KBRS
** W REEFETIRR

72 EBESTOEMFEIAR
W &, BN F:ELT, 22(260) (1973)
HROEFERD 3 XA & LCOoBETOXMNIL
i BE T, £ 0BG, 2THME, HEE, WE
HESES TLEY, R EOBRR X OBFH
R FIR>THERLLDD, TYR « 9HFERLD
Bk A UCERFNRRE T, ok, B
Wtk K ORIEE e\ EHBA Lo 0 b #d TR
AERBL0THD. WhbiE, EE~OHEAHEDS LL
REHEARD ONEHENRBOANTHY, %
DB DOV L.

73 Limulus test & Pyrogen test &AM

20T
ISRRE=ER, NG EZLE « BH &R, 62(2),
146 (1974)

Limulus test (L-test) (X 7"+ & = M
FREEERIGLUTRET A L2 FIH LT in vitro
ORBEHHEBE:THBN, ThilvyF¥FiItk s Pyro-
gen test (p-test) & ¥ X5 AR HHMEHEL
fo. FOREE, Ltest Tik LPS ORI E Lo
FOREITIEL LG T34, ptest mERTEDLE
HERAEC. A—EHEHOHEE L ot 0RKk o
LPS iz, REAHEENF—ETH o T L-test TORER
Nish OENRD b B, LPS 2 L £ Mo kst
W MBRET5 & REMTH~T L-test DRREDE
THRELWHEENZD RS, ZhbDFLHZo0
BRI RIERORE LE®R COMBEKERITS
LB THD, BE—MELEERZELLLA
THbH ptest %, Ebic L-test c X > TRALBS
LixELBRY, LB OBRHANSRETHILE
PN o

74 REMA
IS =R ¢« IR, 32(2), 212 (1973)
B E (Pyrogen) (L RFITHI MBI EME,
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HRMERES FREME, AEEESFREDERSIT
ZOMO{LENRBYBECHRTHZ ENTEDD,
Vo B Pyrogen S IXHIEEERENHTH D, 2 LT
HIE P HOERS Th D BB L (LPS) bk d
BMAThY, BENERSMEESREHE =Pyrogen
=LPS LE2 LRTWB I kv, KR TH, R
Rk Ao 5, $ic LPS w2l & ULTHE
L, O b LIEE L OBk, FOlOIKIIE
A7 fE« O R HYIL, LPS ik X b S EMmEk X b
WERE X B FIMERIE SR EAD T O Frtk <0 DR E,
TORIMEEDL LV A LA L BRBLER
L, REMECOWTOPRSY, FEFRO%ME L
TERDTHBREVCHEMEZAR LTS L 2R L
fe.
75 \ENRMMEOREOESEBMTEEEICY

WtT

TR R, JIiEZLE, s =Er ¢ BRI,

70(2) (1974)
M IE H &84 (lipopolysaccharide ; LPS) o
RN TR O MBS bUWER R o 2tRE
M HERUT OB bhi., 1) KBELY
HH Ui LPS %, BRARET5 & EREQ KM
CHEMEREED ER L. 2 ORIGIL evans’ blue
REETB EEWC ko, 2) ARIGIE LPS#45 3
B TREwEL, Dk 24 B i REE LR
T4L0T, 0.1 pg 2 10 pg OFTHE—{FHER
HBAL LY. 3) LPS P54 o BUFMA S T3 MEk
TRILE P EENDFREROMFF & S~ OBk H &
Hbhh, T OEBIARIGAETT ORENSEA L ITE—
L1z, 4) Hi-histamine I3 X U'Hi-serotonin fEf%
3% cyproheptidine §IAERE T, LPSiz X%
ARG OCBECE S h s Ein7. 5)
LPS % 0.1 N-HCl %#ish¢ 100°C ¢ 60 2 mm3
5 &, FRMEFUEEEZ 1/10 UTReRBE L. 6) 4
$io Ca A4 v LPS it 5 & (0.001 3 L O°
0.01 pmole Ca?/pg LPS), LPS ik 2 ARG
MEhte. 7 ko EDTA % LPS wifinTs&
{0.01 gmole EDTA/ug LPS), LPS iz X AAIGIL
@i, DLEomHtx v, LPS iz X 535804501
RiGwktx, LPS oiRT & ¥ ¥ i IAEN 0545230
bk inote.
76 TFL=bPAYIL YLD EEE{LEES
DNHEIBECTL, PR, WRES  BE¥obY
., 88, 564 (1974)

BNUR itz h¥® SREKCB LT 5 v b5 L
BE, BRMc LT bTORTFLEELRER LD
552t R LA 2OREIINETL LR
{, BHECRDbh, A, RE, sBAKEOIRT
BAT+5. MBCET5RTF KA, 400 ppm
© BNUR K #E# k5 2 B, 16 BE» LR D Hh
R, BipR T A & 27 B E TRET TSI
FAHN, TORERECIRRIGCRE L RTE RS
Dfitiz, LeBhTHRET S, WIOMBC L 5
R X B M B & &M% . LAY
REREETHALD 5.

77 BEREEMERRICETIEBRRALCOWT
—IARC B4 (ERY7, 19734, 11R)
CHELT—

INEIBECR  RIRSBTSE, 5, 206 (1974)
PEM48 4211 HF4), IARC & VHliE 7 HF 3 —
ERRFTOHRAEMIC LY, A7 7RV TRESR
BROFESD VT A MTREGHEED X ) B
U, FOMEfrEED D5 E0 I FOWTDOESEI B
phic. SHMEOHROMEE, BRENXLER I A,
IARC Internal Technical Report No. 73/004 “ Re-
port of a Workshop on the Testing of Environ-
mental Chemicals for their Possible Carcinogenic
Activity ” & LTAFShic. ZORGTHIMEH
SRR, 1) 7A M ITREMCEDITOHENE, 2) 7
A b OREEREE, 3) mEEXEEDbhBLEYD
AZY —~=v Z7EORRER XV 4) IARC ~o#En
bit-TWwb., ZO2XOBERYBML, Bk, B
FEOEAHOTFRAER IOV TR L.

78 NBU [C&kZHAMA
NRIB R . R KRR EFEMIREN¥ERE, &
B, ANES—ES, T R, 8 CoER)
pp. 80~100 (1973.12)

RS R Ao i fiih, RiCEEEY

T UTHRRPILAKTE, HHKT § v JURHE=

b bEYy, 7 /LG, REARLED, BIRLE
% X OMEEME A e o\ THER Lfc. %Rz Druckrey
DO N-7rFA=tr Y REORERPLZ =Y
REoNT AR, TEOH filcote 0.01~0.04%
NBU (N-nitroso-N-butylurea) o &I n#LO
BEEARET AR L. NBU BEBRECE2 5 ERET
HEHITAMRCRE SRR, BEECIALRKO
fil, B1E, £, ST bR TE . 0.04% NBU
% 5, 10, 15, 20 BFHE LT hi s & 20 Hikhy
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TREMBEHIERE LS, 5HTLANKENTE, it
POIEEHC g e . NBU —@EE n#s-cix
BEIE S Thopd, FE4 % L. %7 NBU 33E#
Wit Y ET A2 £ %, PFC o count
X ikt B, BOFHT v OAmERESS
Wik, MmN AEEOFERCoWTL R,

79 HEZH

AR MMk 1, B REBR BT

(@ e L) pp. 103~111 (1974.5)
EFMRE AT L Bbh 3 HEPbE S E
B (TA, normal tissue transplantation
antigen(s)) EMHEF 4 Z B R B (TSTA, tumor
specific transplantation antigen(s) R L TE %,
ChoDHFHENED L S IRBI T TED X 5 %
bz LD 20220 T, B oMmR A% b
B d LB RY T bilf L.

80 REBHEICEITIHMNK
BOJINEREE ¢ UM BE, MRTESK 8 Rk
(e¥eis) pp. 162~164 (1973.11)
SRS RAR O WM O YU 2 B Kk Eh o
X DRE L.

81 MRS EBROETKENER
BIAEE ¢ UM B, MRERk B £ Bk
(T3 pp. 177~182 (1973.11)

MR oW TR Lctk, oo fbZii
B3 5 408 & BT E & MfakaE & oB#E oW T
SR L BEPRB L, T/ MERoWT L
Hirshic.

82 FNSOHBICHMTIHRE FE1H), 4
[c Phellodendron amurense TMIE P
amurense a P. japonicum #igEDEREITY,
HRIRA<Y L ERBIEONT
R W, B Y, REEHEY, gk
HEFRFMEE, 27, 4 (1973)

oA OBHLG, 5, BREGBAL I RO~
<y vev it A, ENLAR, FAPEMNT

A EUEERER TS Lic. P. amurense (454HE) &

LR P. amurense a P. japonicum (43 4E4E) @ 2

BHEoOYER], ZF4 oo, BicEaesRish

* BRI E DI
Rl =i s R S T R

TWwW5 7 BT~ 8 B gl L, M, |y,
W, RIS A BSOS LTI LTER L.

83  FNSOREICATIHE BE28) HFLHELAI
BIR L UIB(ExLR) L ORERBRBREAICOW
T
W F, B IR, RREEY, KEITES,
KR AEBEERNEEE, 27, 48 (1973)
Phellodendron amurense ¥ X U 2848 P. amurense
a P. japonicum O¥:F], K 4HEOL Y vEEIZ,
K X oniiopt i it s &, Rils JORHE
BOLORFELIBWOT, SEZALEERETS
B~y voRERRYRE L. Rills IUH
EROBEL, BE, ElolotkETsE, v
<Y yOREIRWTRLEL, 2oEbhs <Y
VORMABETHABC LB b tieot
" IORBRAR AT
B SR A TR R AR B B

8¢  LESHFAORENHE, HSERS LAY
RAEICHTIWRELSTICL FAXFTOHES
SURBCHAT TR
TESSEE ¢ SRR, 17, 121 (1973)
HARBIF S LSS HoEE ¢, kE0
BHIZ W TOMROPEL B~

85 ZFET (Stevia rebaudiana BERTONI)
OFEICATITR E 1R EHOREICO
WT
W, WAEY ¢ B, 17, 154 (1974)
RS HAPEOHEHE B IOFE TRV LERLE
HEEEHRAL, A7 € 708HIE TR T
fo.
BFORFEOWTRATHA EHETF O 1HET
30%, PrEPEMT T 50~86% DRIREN L Hh,
WEh b S R 5 > TRIFT HHIRHERD
bLhie.
HOEMTO I LAEHLBRDTELT, FHMH0
3 ETIE 10 AL TRBEDHBRE B Ebhroe.

86 X577 (Stevia rebaudiana BERTONI)
OHBICHTIHR (FH2) BEYOLEFL L
VRFEXH 4 RFERICOWT
EEFRE, MOTF, WUES - AL, 17,
158 (1974)

AT HAEOHGE ICFABELEF X DT THR
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Lic R @R L, ATFTETOATRIVATE
A4 FERZBETAMELYfTic- 7.

AR AR D § & CTHETRFOMIARD
o, —JimdsEtk b hiivm<, bARTLERED
Sl VIECIEANR L Thh 5.

RS IRES TARA Y T 9 J1E, DRTEVIIR NI - &
WA ok b SESRE TN 6.5, 2% 10.7g, 1E
I 3.5g ThHoto.

EIRIE DIy 0 A T A A VR IE KR 6%,
X 0.4%, 1EF#2% Thote. Tl AT 44 HEED
1A CT.6% DAT Eh+4 Fhiz bhte.

87  BHEREPORBCOVT

TWFSED ¢ EEILE, 17, 202 (1974)
D RATIIIC oW T D ¥ VAEY Y ATk
T, BEONEH» OHEHRELTieo7cboT, 2k
LTA v ¥+ A2 (Rauwolfia serpentina BENTH.),
Dioscorea JEB#4y, Duboisia BHIYy, 1<) v&
{Alty, Cinnamomum |k L h HF, chbd

R EOME MOV TE~.

88  ARDRREZRICATIHR, 1 EEGLV
EOMIAIESVLT
—& IR Fifn WY, MTEWEr, FEE
W, AHE ¥ —FIERF : AWGE 14, 364

(1973)

LR XV EOMIADO N EFRERE X b &
B, NER L Y SEMHREST T & (100~46, 250
/g, F# 6,055/g), £ & LT A. flavus, A. versicolor
33 ¢ Cladosporium sphaerospermum 7 2 AUEHL
LM BRI, B A, flavus szt aflatoxin 78
ARSI,

* WU TR

89  FAAL¥F, ALFBRICHHTIHRRESH
—FIER, FaNNEEA, E B TR
Jeiés, 10, 627 (1973)

rifthoA 4 s%, 2 AFOARE 7w FiIz0o KR

HxfTotc. AEERIE 3 i (PDA, MSA, 25% Dex-

trose PDA) oW THBBH T3 LI B3R E

(25°C, 40°C) w X 7R LM Lic, 44 & ¥FFRO

FE eI 7 = 512, Aspergilius glancus, A. flavus,

A. versicolor, A. fumigatus, Penicillium cyclopium

Yoy, Alternaria, Helminthosporium, Chaeto-

mium, Mucor, Rhizopus 1s ¥ Tl ot =& FEE

DREWNE 7 v 712, Aspergillus flavus, A. glaucus,
A. versicolor, A. fumigatus, Penicillium citrinum,
P. cyclopium, Alternaria, Chaetomium, Ulocladium,
Epicoccum, Rhizopus T2 Thotz. =4 2brF v
PEE DT RHETHE L LT A. flavus, A. versi-
color, A. ochraceus, P. citrinum, P. cyclopium, P.
citreo-viride 7¢ Y HNER X hichs Fusarium A i
o,

90  FEREAON. Iy 7 AOHEREFHAE
i
7 ¢, fTE % TANBTRNPREERE, 10,
655 (1973)

FHAAARAOWUAVMIDREOTFHRIL L o d
i, PMEBREOREMED LM UDHRML, 2V iy
2 AL LTIFRTHHENH L bhich, Tohikk
TG R L, hfEAE ENmADS 50Tty
NEBEShI-OT, HAEREENNEL S ook

1. v iy 7 20XEMONEE, RS, ¥
FA4 A4 NI EORFBERBA Y S oo iR, b
FENIE 2 4 b ANSIE L 440~880 ThHH, —fEilT
BN B5NT, B otk

2. AVIyIACOWT, B2y Qbbb
ORIWABE L 25, BITHIUL, TLARVD
FEAERL, LOEHNLAT, THTGHROESFL,
RNk T5 Z L RS e,

3. ERINEBRBIOFEOMI AV v 2 ATGRO
HE 7w —~50 XL, Penicillium, Aspergillus
% 13 Cladosporium 7o X OARZEARATEMET, OB
4 #8113, P. citrinum, A. candidus T B - fc. A.
flavus OBRHNIHDTH BT L2 b aflatoxin 2 X B
FRohEdion b0 LELLhS,

4. FAFMURDL (5 AP OB OWTIF—E
OHFIEHR LD bR,

5. HEOEERNS, Sviy s A, BEIRBT
BEERDILWINC, i 14% BTokaaRI
fRrch sy, BAvERE LTERLTERL
e o L DS E T
91 KI3ER%E RICTS ZHKODTIFT I+ By
FRCRETHAREDOR
AH ¥ T ¢, BRLTT BRERB
HEPTempseiReE, 10, 647 (1973)
TkoASEROBA (16.0% LLE), dfr (15.5
%) T (14% LTF) o 3z, *hEh 1% O
HHCALT7 77 & v kR RABELLE, X
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{BEED 90, 70 35 X UF50% DAEIHIIT 200 B B
L, AFB, DELZOHEBRLEH LIER, RIEY
TR R L0, KRMER 2R bRV AERHEEE
(RH 90%) RN LIBETHY, IFEK8OHAD
e 2755 200 B Bicik AFB, OEEERRA Lz, 1l
DEMETIS D PRI ER R D L R o i, DD
HANS, BERvtARTiokTh, EPE
WIHEFBEEG R 2 bhd & AF OFHRIFET
EEAERiE0 LDz LAERE R,

* ENL TSR

92 FEFOSHERLILIhDZHE
FH)E—  BAHEG¥EE = 2 — A, 17, 43
(1973)

TEETF-0 5 EFOME, TETOSHRACHBELE
F#, FETOSHPCRLhBPEME, TETDS
BEHOSBIR X ow TR L, RETFO 5 EEIIHE«
DOEERY S - LEBIOABMERT, krThato
JEE 1z EA 7S Eurotiaceae, Pseudeurotiaceae, Tri-
chocomaceae 7 & @ Eurotiales &, Gymnoascaceae,
Onygenaceae > Gymnoascales 23z DFRLTH D,
200FFRE LTThERIERLIELOTH D LHE
ELi.

93 BFEBREAH 13)

IT3%—, FEIIHB—  BER, 14, 169 (1973)
AARMEREE LTROBEE o oRIK L.
Thielavia hyrcaniae Nicot et Longis (F0 5 B,

r b 3vaph) BRERAEIEREREOLTS, L
wxhi-. T. terricola IR T 525, HIRVWFD S
JaF ERFLN 1 ETH L 80 bEFIE N S.

Chaetomium reflexum Skolko et Groves (Fo 5
BE, v v ap) MENREHEBEITRYES
ek s 2 kil HEX=XHHL, M<Lh
BoThAEEEDD.

Chacetomium subaffine Sergeeva (F0 5HM,
b3 akh BEREREK TR S b bbb
DaEAITRELDDEES R C. globosum LT3
%, TERE Y L.5mm 58T 5.

Microthecium zobelii Corda (FDS5HH, »5/
AFRIHE) BEURTEAETIRIUSFT O LE» b5 s h
t. FoslEFirvE VK, 17.5-21.0%X (7.5—)8.0
—10.0%7.0—8.0 ym, FEMITFEHTHS.

94 Notes on some Japanese Ascomycetes XI
Shun-ichi UpaGawA and Masaki TAKADA*:
Trans. mycol. Soc. Japan, 15, 23 (1974)

Two interesting cleistothecial Ascomycetes iso-
lated from Japanese soil are figured and described:

Microthecium ciliatum Udagawa et Takada sp. nov.

and Zopfiella leucotricha (Speg.) Malloch et Cain.

The new species is characterized by having ellip-

tical to somewhat fusiform ascospores which are

ornamented with three to six longitudinal ridges
and conspicuously wrinkled over the eutire sur-
face.

¥ RS TR S AR

95 Isolation of an osmophilic Penicillium as-
sociated with cereals during long-term
storage
Shun-ichi Udagawa and Osamu TSURUTA*:
Trans. mycol, Soc. Japan, 14, 395 (1973)

Penicillium pusillum G. Smith is described. It
is a previously disregarded osmophilic fungus as-
sociated with long-term storage of Japanese cere-
als. The effect of osmotic pressure on its growth
is briefly reported. Its occurrence and possible

role in cereal storage are also discussed.

* Rk E RS PTIRRT

96 The genus Leuconeuospora
Shun-ichi UpAGAWA and Kouhei FURUYA*:
Journ. Jap. Bot., 48, 111 (1973)

A new species of Leuconeurospora (cleistothecial
Ascomycete), L. elongata, is described on the basis
of collection from goat dung in Japan. Distin-
guishing characters are the elongate cleistothecia
and the rich reddish brown color of massed
ascospores. The type species, L. pulcherrima
(Winter) Malloch et Cain has been also collected
on squirrel dung. These appear to be the first
report of Leuconenrospora from Japan. The pos-
sible relationship of the genus to the Micro-

ascaceae is discussed.

* ZIEER MR TR
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97 Surface ornamentation of ascospores in
Eupenicillium species
Shun-ichi UDAGAWA and Yoshikazu HORIE*:
Antonie van Leeuwenhoek, 39, 313 (1973)
The ascospores of 21 species of Eupenicillium
were examined for surface ornamentation by
means of the scanning electron microscope. Two
groups of species could be distinguished: one
with, and another without distinct equatorial
ridges. The former group was further subdivided
into four types according to wall ornamentation:
reticulate, ribbed, spinulose, and smooth.
Surface ornamentation details may come to
range among the most important features to di-
stinguish species that are hardly discernible oth-

erwise.

* FRERFAIE DA

98 Some Eupenicillium from Soils of New

Guinea

Shun-ichi UDAGAWA and Yoshikazu HORIE*:

Trans. mycol. Soc. Japan, 14, 370 (1973)

Five new species of Eupenicillium (Eurotiaceae,

Ascomycetes) are described and illustrated: E.
caperatum sp. nov., E. gracilentum sp. nov., E.
meloforme sp. nov., E. papuanum sp. nov., and
E. rubidurum sp. nov. All were isolated from
soils of New Guinea as a part of the project of
the 2nd Japanese Botanical Expedition to New
Guinea organized by the National Science Museum,
Tokyo.
species new to the area, E. lapidosum Scott et
Stolk.

* TR IS DT AT

Included in the report is a noteworthy

99 Three Chaetomium Species from Thailand
Soil
Shun-ichi UpAGAWA and Yoshikazu HORIE*:
Rept. Tottori Mycol. Inst. (Japan), 10, 429
(1973)
A new species, Chaetomium variosporum, char-
acterized by olivaceous perithecia ornamented
with arcuate hairs and irregular-shaped ascospores,

is described. This species and two noteworthy

isolates of Chaetomium were found in the paddy
field soil of Thailand.

* TRERFEMIEETRT

100 Nouveau micrococcus radiorésistant & pig-
ment rouge isolé de féces de Lama glama-
et son utilisation comme indicateur micro-
biologique de la radiostérilisations
Michiko KOBATAKE, Shiyun TANABE et
Shyuji HASEGAwA: COMPTES RENDUS
de la Société de Biologie, 167, 1506 (1973)

Bacillus pumilus E. 601 et Streptococcus faecium

A,l sont les microorganisms universellement uti-

lisés comme indicateurs microbiologiques de la

radiostérilisation des matériels médicaux. Cepen-
dant, ces derniéres années, on a trouvé des bac-
téries bien plus radiorésistantes comme Micrococ-

cus radtodurans (ATCC 13939), M. roseus N° 243

(ATCC 19172) et Micrococcus sp. RBD (NCTC

10785).

encore dans le monde de la nature des bactéries

Ceci nous montre la possibilité qu'il existe

aussi ou plus radiorésistantes que ceux-la, et de
plus la nécessité d'un nouvel examen minutieux
sur la sorte de bactéries pour indicateur micro-
biologique utilisée a présent.

Ainsi, nous avons fait des études étendues afin
de chercher de telles souches bactériennes dans
de nombreux échantillons du sol et dans les feces
fraiches provenant de 30 animaux différents comme
lion, renard etc. du jardin zoologique de UENO.
C'est ainsi que nous avons isolé une souche de
référence de radiostérilisation de féces de Lama
glama et 'avons dénommée Micrococcus radiopro-
teolyticus nov. sp. Cette souche est rinsi un micro-
coccus a radiorésistance extréme at a fort pouvoir
protéolytique. Sa teneure en guanine et cytosine
(GC p. 100) de I'acide desoxyribonucleique (ADN)
est 70.5. Et elle a un caractére cultual simple.

Presque pas de variation de série en série de
“Test piece” de M. radioproteolyticus. De plus,
la durée de vie ses “ Test plece ” est suffisamment
longue.

Tout ce qui vient d’etre décrit nous montre
calairement, pensons-nous, que M. radioproteoly-

ticus peu se servir suffisamment comme une souche
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de référence pour la radiostérilisation.

101 HF¥+HIAFTY=ICHTINES AOBEBRIC

20T
S4B, REFRE, HTGA ¢« st 1406),
511 (1973)

fm s YOSIRED 4 B o 7 A (CO,, NO, Ny,

Hy) #BWT, ¥y Has = Tyrophagus putres-
centiae Schrank OEMAE ¥ fTlrotck s, CO,
ML K ={EAM L (40°C, 6 kg/cm? (absolute),
65 EOMETER), NO B hico¥, N & H,
IR EALESTH . CO ABTIRENS TR
EXEL A REEHTH- 1.
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Titles of Speeches

=~

i RE, fEEYRS . Quaternary Fused Hy-
drazinium Iodide ¥ 7L H V4352
56 MK TMLEH RS (1973.11.2)

2. KERETF, KRR : Pyridazine 1, 2-Dioxide
YOHE (4) 4-Nitro-3, 6-dimethylpyridazine 1,
2-dioxide QRIS
HATEELNES (1974 4. 6)

3. WAEY, FESHESE: 3,6-Dimethyl-5-hydroxy-
pyridazine 1-Oxide D&M E LT EDRS
HAZERE LM 94 4ES (1974. 4. 6)

4. W W&, Wk 8, aRBHE: g%ko=tn
JT7ILICEATRHE XI) ERUSCEEVE
L7240z baV{EORSEECOWT
AAR ALY 26 @FEMHEES (1973.11.9)

5 A B, UE R, AN =RV T7 IS
OERICHTITE B2 SLTF- LEHER
BEORKBIZOWT
AARSMEAES S 27 EEMHIES (1974.5.16)

6. S. Natori, A. Yokoyama and K. Aoshima*:
Distribution of Tetracyclic Triterpenoids in
Pore-Fungi (Basidiomycetes)

Nobel Symposium 25. Chemistry in Botanical

fy Classification (Lidingd, Sweden) (1973. 8. 22)

* HEERABS

7. S. Natori, S. Sekita, C. Takahashi and K.
Yoshihira: Some Cytotoxic Mold Metabolites
XXIV th IUPAC Congress (Hamburg, Germany)
(1973. 9. 5)

8. DM T, &P IRH, RIRER, R[IFADE :
Chaetomium globosum @ {3 3 HMIFENH
Chaetoglobosins M %5
AAIRPEN 04 4EL (1974.4.5)

* SRR

9. BYNES, MMIEN, FPEIVH, REEHR: 77
EOWR HESH
BAEZEH M ES (1974.4.5)

10. BHNES, BMIEM, J/EHF, BREKR: 977
EDOWE F 6K
AAEESE 9 ES (1974.4.5)

11, JAGRERS, XREE, blFE : YN8
L 3ESFHRIMZHEOMERRCOVLT
BARELH A ESL (1974.4.4)

12, xPAEB, MEFER, RN, AR : &/
FRILLABRERD turnover [CH KL (FTHECH>NT
AANRELE 041ES (1974.4.4)

13. AHE: BERHPOXABSERTEICOWT
HIR2EAAARMEYS (1973.10.13)

I, BfG—, BEYEE, KFET: GCITLEHA
AROATFL LTI OER
AAEESEI4ES (1674.4.5)

15, KPBE : F4XAR—FTLERBREOSHER
DIZMD
BARFH MY 258 23 MIRBE AT 4 (1973.12.1)

16. 3ME B, KBHE  WHASSFOHELEDOER
FHRAG KT
AAmETHBRRE RS (1974.5.20)

17. WK, BREEWE, FSAA B REICS
T3 RGRESTEOER
HAS#{EES, #2244 (1973.11.24)

18, & 1k, PEREE, EAPRE, SHER:E
PRHOBEFHAR FE2H) MIFLROR
2ABICHATIHWR
W32 E AAARMEYS (1973.10.13)

19. Ruhke, AT, REZE, H23Ab,
—FEY, BEKT, FHIK— 8H ¥%:A2&
P04 3 ML ORERR AV)  KHROF 7
F bF 2 ADFITEORE
B2 26 MEAGEES (1973.11.9)

20. ByELb, AT, EEE—:
LDBBERE
HAAMAT RS AN 26 MM SE (1973.11.9)

777 ¥
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21, RESIE, REGET, ETRRT, B,
BEINTF, —PIER, FHEIWR—, &HEY : Fusa-
rium BHCEO HR/OR M 574 —[CL 38
ik
AARREEY S0 26 MFEMHES (1973.11.9)

22, REAET, HEWK, BEh  ARPORE
BEOMECATIAR F123) s/A747
c=O=LDOHR7AT M5 74— &2 ER
A4 & 26 B FMEES (1973.11.8)

23, wIRERY, REWR, BT : ERPORE
BEOSITECHATINE FE13p) snisx
PS4 FXLLDORECONT
0 Afc e 4 5 26 B S8 EE  (1973.11.8)

* ARERAREL VR —

24, BE E, HK K, KRBV ERPORER
EOMFECETINE ($143) ECD R /0
T T 74—k BRKBON—I A — PERF
OERBSIE
A Af LS o 26 B TS (1973.11.8)

25. FARIE—, FHWUET, REYE  BERPOREE
EOMMTEICHATIWME (E11H) REFHROBH
) L BEOFIELCOVLT
B Zfo i 4 5 26 11 S iTaEES (1973.11.8)

26. K B, RAOUE: BRO#HEMCEIZIIR
(8343 N-AFLH—NA— ' REFO#MEHO
i
AAREELH 94 ES (1974.4.4)

27. RRKIEHLF, MMEESER, IR : AGICER
TRBRARGRIEOVLT
g 10 MeEGE b ETiR e s (1973.9.26)

* HETE
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