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Determination of Aspirin-anhydride in Aspirin by High-Speed

Liquid Chromatography

Emiko SaiTo, Hiroyasu OGATA, Toshio SHIBAZAKI,
Akira EJIMA and Tetsuo INOUE

A rapid and simple method for the determination of an immunogenic impurity in aspirin (AS),
aspirin anhydride (ASN), is described. This method is based on the high-speed liquid chromato-
graphy (HLC) on a Hitachigel 3011 column (3 mm X500 mm) using methanol as the mobile phase.
A benzene solution of ASN extracted from AS by a benzene-aqueous phosphate buffer system is
used for HLC. The method is reproducible and permits determination of 0.0005% ASN in AS.
Applying the method to nine different commercial AS preparations in Japan, ASN was found to
be present in amounts ranging from 0.005 to 0.013% in three preparations. ’

(Received May 31, 1977)

#i =
TAEY v (AS) i3dEe Y vHOFMEGTHRIE LT

BRERER TS, AS R CIRBINERT
A¥Y v (ASN) ORTET AL D5 D, 20 ASN I
REEORERER TS £23%, 19714F De Weck
o THigshic?. De Weck | AS rhod ASN
OEELZEM 7 vn= b 27 7L o TR LE. *
D%, H. Bundgaard 5} «-benzamide-cinnamic
acid R E{AERETH X DHEQERERIARL, W
AS 1> 0.001% Ll ko> ASN oEfER TG Liz?.

FHDIWIR AS, FEHB XOCREEEMOMRIT
TEOMYN B, COHEE? o—TxHAL, Th
GO0 ASN ZEE LAY, BETEs » < b
757 4— (HLC) ik’ ASN oFfieH\T,
S.L. Ali i3,AS © 2 % /7 — A EHWREZTEEEA Lo,
FORHRINT 0.01% TH5H EPELTwB. Lh
L, H. Bundgaard BoOHEM @ X 9 i 6§
#%0.0012~0.00290% @® ASN #&G{iLTCW5DT,
0.001% RO L 0F TR T Eilrhigithin e
ELWEEL, FHOIATAM H. Bundgaard &
DA #H Lt HLC %47\~ H. Bundgaard &
DRy AREOHE ASN ONEEE L T5 -
ko THET 5.

1. &&

REE 7 v~ b 75 7 A5 HRIEEH(UV-254 nm)
latron, Uvigraph LC-1. 22445} : Ohkura, D,R,M-1.
LSuEnE . I A A 5 A (BE 3mmx500mm) iR
FLyveEaayvEvIitilgfk (Hitachi-gel-3011)
I

2. HELKLIURER

ASN: H. Bundgaard 50782 > THR LK

(m. p. 85°).

ASN {57 : ASN 9 10 mg »f5#ch, 2
v ek AZENL10.0m! T35, BECETEL,
2 BUNEERT 5.

ASN iz fiatys - iy, ASN [LEERIR LD, 7
2 sk A AR ECIERCHRT 5.

0.5M v vEREIAEE (PH 11.2) + v v K Y
v o (RIEES 34g @ 2N KEEEF 1 U Y AW
185mi s LK E ML THE»L 500m! L5,

0.5M V VERE#EIT (PH7.8) 1 V) YEEKEY
ywaddg i 2N Kby MY v AR 115ml 5k
CAEMLCEHENL 500ml L LD, 2N Kb
F MY Y AWEREMLTC, pH 7.8 iHT 5.

3. H#
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AS B XU AS 5

1. EEZE

AS 0.50g *foi AS &REEMO AS fio AS
0.50g IMIETAEYBARAMITICLS. T hiT
Ry v 2.0ml L TR RELOL, XY
F oo LichliB4&tc Licsun®, 5° LI g
L7z pH 11.2 © 0.5M U v5HF7E 10.0 ml %3l
LT, 2HRCIRY kDD, Wb

(2000r.p.m) T3, <vEVEFRARL, pH 7.8
D 0'5M vV RIS 10.0ml 2k T H i
Db, WONEL, “vEVE LOml L5, 0¥
CERRMAL TR v VR EE IS, RIY 2
rrEkaa 010l i L, WRFEERE TS W
Wi 10,0l # 25pl D=L r Ry VIITED,
HLC 24778\, ASN JEFUEM b ¥~ 711
& ORI X Y ARHETh o ASN 0L (%)
Zogw, wRizX R0 ASN oft (%) HITH
T5.

AS 30> ASN DL (%)

=AREsRO ASN OitlE (%) x0.4
7:22L, HLC o4k Fig. 1 X 2 w2777,

i dh

RS X ORI

1. BEREIOI MM T 74

1) WIEIEASN DA &/ —~ AW (10 pg/mD) @
P55 254 nm =B A MEIEILELE Lem Ty
0.18 TKR IV v nAd, UV-254 nm Rilidhs
EMT 52 L8 TES.

2) AFAERF AFrvveTEaavEvit
fifr{k (Hitachi-gel 3011) s X0t~ Y a4 4 (latro
bead 6R-5-8020) =2\ THi L=2%, AS diop ASN
DA RN, Hitachi-gel 3011 20 LTz, 3
bbb, B 27 —Aa2FWT HLC #1575 &
&, ASN [IiEEHG D ASN 35 HIRH{RFERFR]
B7AEY v 0.48, 4 YF AR 0.42, ) FAT 3
F 0.46, ¥V v 0.66 ThDH, ASNzzh oo
Prlie i a s il il Ehs, X LIRS
DY B Y FAT I FEME 4 ERiETtivey
e il Ehise.

3) rsm-~} 7354 Fig. 1. 12 ASN © 0.010%
Z2en kR AER 100 HEALTCH ez m< b S
S AR IOEERRT. FOY—2 i3y 8cm ¢
Bt

4) FSEE Fig. 1. oM TL b L 10 MOIEA
REEWIT - B TREGE 3.1% Chot-. ASN D%
B el e i th 5.

A
L
&
3 B
e
2
i
a
<
t L 1 1 1
0 10 min
Retention time (min)
Fig. 1. Chromatogram of aspirin anhydride

A aspirin anhydride B: chloroform
Colum, Hitachi-gel 3011, 3mm X500 mm ; mo-
bile phase, methanol; flow-rate 1.0m!/min;
temperature ambient; detector sensitivity,
0.04 AUF; recorder sensitivity, 10mV; chart
speed, 5mm/min; amount injected, 10 u/,
0.01% aspirin anhydride in chloroform.

5) ASN Mz 0% el 0.010% ASN @ 2
2 — IO 24 BEIIEGE T L %, $912%
DRTBZES HLC I X bR, 2 rek
A ATETETCIIE 1.5% oo RalEE S hie. Mo
BAt, ASN FLHEFRRE (0. 10%) iBPTARIEL, 2
BURIZERT2 2 & &L, HEmEraz mneERss
hrikli.

6) Wi Fig. 2. wWiRLAL X ok, ASN Ll

0

30L

Peak height in chromatogram (cm)

20
10
! 1 ! ! —
1 2 3 4
Concentration of aspirin anhydride,

x10-2%

Fig. 2. Calibration curve for aspirin anhydride

by high-speed liquid chromatography
Column, mobile phase, flow-rate and amount
injected, are the same as in Fig. 1.; Tem-
perature, 15°; recorder sensitivity, 20 or 2mV;
detector sensitivity, 0.04 AUF,
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WD 10 pl A BT, g Lic ASN Jips
0.001~0.04% O T E %0 5 RUF e T % 7R
L.

7) [ERZ H. Bundgaard LDHE? Lk
HELOFEP Lo Th ASN 2 S hich »
7o AS 33K 0.50g Fo%k, ERARYE A, B KX
VCizk b, ThERI0.020% ASN R v ¥ viEHR
100 1 Bz T 5HH, <v¥y 2.0ml X0 pH
11.2 oY viEEama 10.0ml #inx, MT 4 &€&
HIZ L OifE LTt r= } /5 ADE— IS
1%, A:73, 73 35X 7lmm, B:73, 72 &I
7lmm, C:72, 72 X 74mm THot. {7,
0.010% ASN 7 ww kA Afih i€ — 27 &
78, 18 3 XUV 77mm THot. A, B BLUC oD
EURGER DM >  ASN DI 0.000952%
(20.0 pg/2.1mil) THBH b, Zhb3EDOFE(E
M HEREYRDSE, A:197.8, B:97.3 IV
C:98.2% THY, weTNELERTH - 1.

2. HER AS & LT AS f2hd ASN OELEER
T A€ Y VESIBY R 3L, W7 A Y vEi6
fEodo ASN ¥ HLCiz X bsERIL, zhE¥EH b
o H. Bundgaard SOZEEY 12k 5 JERT & i
Lick o5, Table 1. RT X5, HIZLOEL
IBE—Z LTV 5.

i alf

1) FERGse= 37 410E5 AS B IV
AS gerhod ASN offifiire i b2 mar L, HmiR
AS 35 X0 AS gidho ASN #5821t L, H. Bundgaard
LONEILOIEY I bR Lc L A, X
S —F Li-. (Table 1).

2) S.L. Ali 12X % HLC o H[RF20.01% &
W}EIh T3, ##HBiL H. Bundgaard Lokt

Table 1. Determination of aspirin anhydride
in commercial aspirin and its pre-

parations

Aspirin anhydride content (%)

Product HLC Colorimetry®
A powdera’ none®> none
B powder none none
C powder none none
D tablet none none
E tablet none none
F tablet none .none
G tablet® 0. 005 0. 005
H tablet® 0.013 0.014
1 tablet® 0.008 0.007

a) crystalline powder
b) mnone detectable

c) importation

Aik? L[ ASN % AS 22 B HhIE LT3
HiRfERint sz e kb, M@mpk & M. 0005%
O ASN OETER S BT D o LR,

3) THI AS % LU¥ AS getho ASN O JERE
RERESWTHES R EEbR3EEAEDLD
124k ASN ZHH S hvisd o e,

p'a Bk

1) A.L. De Weck : Int. Arch. Allergy, 41, 394
(1971)

2) H. Bundgaard, C. Bundgaard: J. Pharm.
Pharmac, 25, 593 (1973)

3) FHE: 877, S, ILE, Rk Bi43R, 95,
35 (1977)

4) S.L. Alij, ]J. Chromatogr., 126, 651 (1976)
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Gas Chromatographic Determination of the Major Alkaloids in Opium

Masako ONo, Mochihiko SHIMAMINE and Kazunori TAKAHASHI

A sensitive, simple and rapid gas chromatographic method for the quantitative determination oy
main opium alkaloids of morphine, codeine, thebaine, papaverine and noscapine in opium has

been established.

The procedure involves preliminary extraction and separation of morphine-codeine fraction and
of thebaine-papaverine-noscapine fraction, followed by trimethylsilylation of the former, addition of
internal standards respectively and analysis using a GC with a flame ionization detector.

Morphine and codeine are separated on a column packed with 3% JXR silicone on Chromosorb
G HP. Thebaine, papaverine and noscapine are also separated completely on a column of 3% OV-1
on Gas chrom Q. Using tailing peak adaptor is necessary for the estimation of thebaine.

The reproducibility of analysis and recovery of the alkaloids are shown in Table 2 and 3 res-

pectively.

The comparison of the results obtained by this method and by the official methods is in Table 4.
(Received May 31, 1977)
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BRASENOHBe e, Y VR T A v, g
SARY v, 12 A EvEEhEhRiiEnL, 7
ve=T7REEML, LU5HELAIRL, WTh
LAREEBEKR= 2 2 A BIHSH Lic 0 b, WIE
(5mmHg, P,0s), 40°, 2GR 5.
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W, SRELFET 5. B ohicT A4 vidpis, UV,
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1) WA A 7240y 72 =489 S0mg
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Opium
triturate with 5 times its weight
of water
filter
l ) |}
filtrate residue
neutralize with 50 % NaOH sol.
filter
[ 1
precipitate filtrate
+Ca(OH),, shake
filter
I
residue filtrate
dry in oven
extract with acetone
filter
—
filtrate r;Iidue
concentrate
+50 % tartaric acid sol.
filter
. 1
precipitate filtrate
recrystallize with 60 9 EtOH
dissolve in hot water
necutralize with NaOH sol.
filter
precipitate ﬁltxl'ate

l recrystallize with EtOH
Thebaine base mp 196°

Fig. 1. Isolation of pure thebaine from opium

Opium 0.1g

triturate with 5m/of 1% HCI+5m/ of 1% HCI
filter into 50 m/ volumetric flask
wash with 10 m/ of 1% HCI, 10 m/X 2 of H,0

ﬁltrlate resliduc
add H;O to volume
20 m! extract
lextract with CHCls 30 m/ x4

. 1
CHCl; extract aqueous solution

add ammonia TS 10ml

add ammonia TS 10 m/ T
extract with CHCls- iso-

filter
filtrate propanol (3 : 1) 40m/, 30ml/ X3
evaporate with suction filter
residue (T, P, N) filtrale
Fraction 2

Ievaporate with suction
add internal standard sol. B
residue (M, C)

2ml! A
. Fraction 1
Sample solution II | add EtOH 10m!

2m/ ethanol solution
Ievaporate with suction
residue

add 0.3 m/ of BSA
heat at 90° for 10 min
add internal standard sol. A 2 ml/

sample solution I

Fig. 2. Preparation of samples from opium for GC
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AT 5.
5. #HR/AR M T 74—
TELREROERFTRTS.
Condition
i) GC Apparatus: Shimadzu GC-4BMPF
Detector: FID
@D Column: JXR silicone, 3¢, Chromosorb G
HP (80~100 mesh), glass, I.D. 3mm, L. 2m
Temp.: Column 240°, Detector: 270°
@ Column: OV-1, 3%, Gas Chrom Q (60~
80 mesh), glass, .LD. 3mm, L. 2m
Temp.: Column 2565°, Detector: 270°
Flow rate: N, 50 m//min, H, 50 m!/min,
Air 0.9 !/min
ii) Digital integrator: Takeda Riken
TR-2215 A

Digital filter 200 count
Threshold level 80uV
Time delay 0.3 sec
Correction rate 500,V /min
Minimum width 0.1 sec
Noise filter 4

Slope sensitivity 204V /min

Tailing peak adaptor: Takeda Riken TR-2200-18

Drop-line level 8mV
After off at tp 3.50
6. =H

4R T, OZzhth LO0pl *bh,
MEHFAZ R L2757 4 —D&ETHEERT, ¥
— 7 OEENE (x) 2Rd, KR IDT7AHIR AN
x T 5.

A LFEL (ng) =0.657x+0.029

254 &It (mg) =0.679x 40,019

F.04 v (mg) =1.421x -+0.001

2R3 Y vIE (mg) =1.274x40.017

J AR vET (mg) =1.893x 0. 081

1) ARy afbizonT

EAeRIWThON S A% NIWTh, [Rifhe—
2D LDIIR VY ML LB ETHDOT, 752
v a V1 DoWTy ) Akt L.

75 72YavVIEA (PYRAFALVY L) T
73 F (BSA) 0.30ml %in%, 90° DKIEF T
L, GCizx b TMS {boRiE% 5 SR TL 57
EZ A, 10 TERITRT LTS EABED LR
fo. FloZ Ob LN BPIETEHEGRAZ, Lk 3-
TMS, =254 v-TMS 4L Tkl bls W\ DT,

HEz o R e LS, TR FVAFELT
Wiz,

2) HAIZv=VNITFT 4~

i) 77 AOFEE AFIHDON T A 3% OV-1(Gas
chrom Q, 60~80 mesh), 3% SE-30 (GC-grade)
(Gas chrom Q, 60~80 mesh), 3% JXR silicone
(Chromosorb G IIP, 80~100 mesh) ¥ XUt 3%
OV-17 (Shimalite W, 80~100 mesh) #* I\, ad¥
HHIB LN ONEe i Lic oA ARG L
1215 3 % JXR silicone, JAFRGEIIZOWTIL 3%
OV-1 Ml L & &hedh JUF ey fitidm e (Fig
3, 4).

ii) GC ORIF 23 v, 2725/ i M
Je&x ¢, D. Furmanec® =2 G. Fisher 57 27

[}

A A R
5

10 15

20 min

Fig. 3. Gas chromatogram of sample solution I
GC condition : above-mentioned
1: codeine-TMS, 2: morphine-TMS
3: dinonyl phthalate (I.S.)

5 10 15 min
Fig. 4. Gas chromatogram of sample solution I
GC condition: above-mentioned

1: thebaine 2: papaverine 3: noscapine
4: cholesterol n-butyrate (I.S.)
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Lo, €— 7 flkoT i Mo bhico
T, AEHAH I OB E LFRHEER GC & fiokeiin 7
AR I DA X DI Lk

iii) 7=V vIE-27 X7z —DffflicounT
HEFHID 7 v= b+ 75 ARB VT AT vy
AHEVOE — 7 ZREEGHIC RS AT AT EN:
DHBT ~Y VIRV, th DRI NWFAL voR
—~ 2R DT~V v EHEI DI, TrarrL v
T OV — 2 X AWML BREY BT DS Thdt
BN, FOEAAML VT IV~ —TTF—Y v~
PTET s —%btHTAZ LCRRTE.

Table 1.

iv) BuigR oV

a) TAeX, 3FA vORTL PR AL
2, 3, 4, 5, 6m! FoXIEfFERY, ThFhico
WCRIE TSN Lic o, BSA 0.30ml %z,
90° DA TIONRIINEN L, ¥ I B G A
2m! RIEFECL, 0 1.0pd Forog GC %47
5. BT 7 s e A ¥ ERITEHED T L 0T
(V) %, BlliciiFozad v 57 vex—%H
T bhice— 7tk (x) & vRESLIERL
fo. BARRB IV = FA4 vOIELWERE, B
R 3 XUHIBIRELE Table 1 /R

b) T34 v, RARY v, JAKE VORI

Determinable ranges, equation formulas and coefficients of correlation of

morphine, codeine, thebaine, papaverine and noscapine

determinable range

atkaloids (w) /LS. (w)

equation formula r

morphine 0.63~2,50 y =1.188x +0.052 0. 99999
codeine 0.35~1.80 y =1.228x +0.035 0.99992
thebaine 0.16~0.97 y =2.905x 40,001 0. 99999
papaverine 0.30~3.20 y =2.604x +0 035 0. 99993
noscapine 0.50~5.10 v =3.869 x +0.166 0.99994
Table 2. Reproducibility of analysis of morphine, codeine, thebaine,
papaverine and noscapine
Sample Taken (mg) Found (mg) Means (mg) SD Ccv
2.14 2,07
morphine 2.09 2.09 2.07 2.06 2,08 0.027 1.28
2.08 2.07
1.18 1.14
codeine 1.16 1.17 1,14 1.13 1.15 0.017 1.48
1.15 1.13
0.69 0.67
thebaine 0.68 0.68 0.67 0.67 0.68 0.0084 1.23
0.68 0.67
0.64 0.62
papaverine 0.63 0.63 0.62 0.61 0.62 0.0084 1.34
0.63 0.62
3.06 3.02
noscapine 3.00 3.04 3.00 2.94 3.01 0.0411 1.37
3.02 2.97
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Table 3. Recovery of morphine, codeine, thebaine, papaverine and noscapine

Taken (mg) Found (mg) Recovery (%)
8.81 97.9
morphine 9.00 8.98 99.8
8.71 96.8
2.66 100. 4
codeine 2.65 2.57 97.0
2.60 98.1
0.99 101.2
thebaine 0.98 0.97 99.0
0.96 938.0
1.95 98.0
papaverine 1.99 2.00 100.5
1.96 98.5
2.90 98.3
noscapine 2.95 2.91 98.6
2.91 9.7

Table 4. Contents of morphine, codeine, thebaine, papaverine and noscapine in opium

method morphine
codeine thebaine papaverine noscapine
sample GC BP JP

Indian % % % % % % %
1 11.05 9.71 3.32 0.30 0.46 6.16
2 10. 86 9.67 . 3.29 0.41 0.47 4.69
3 11.07 9.77 3.31 0.25 0.47 5.78
4 11.26 9.98 3.30 0.38 0.50 5.20
5 11.04 9.69 3.31 0.41 0.53 5.65
6 10.81 9.68 3.24 0.46 0.42 5.33
7 10.69 9.84 3.10 0.38 0.44 5.59
8 10. 06 9.68 2.97 0.43 0.49 5.63
9 11.02 9.81 3.22 0.36 0.41 6.22

Japanese
1 15.63 13.82 1.69 Vs 1.08 3.98
2 18.88 14.61 1.35 vs 1.00 5.86
3 23.69 20. 96 1.54 0.39 1.29 4.41
4 10. 36 8.91 2.99 0.60 0.76 2.45
5 11.09 9.37 5.08 1.70 0.77 4.15

VS : very small
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By Bix 0.5, 1, 2, 3, 4, 5, 6ml TR R
WED, TRENRECEREER Licob, WL
B B2ml ¥z THEML, F0 LOp $oro
& (a) LA LTHRIEREFER L. 7314 v,
RAY YR IUY AN Y VOREEHE, B
BRE LOMMEEY Table 1 i

v) €E—7EHEOTEY: £T7Aheg VO—E
oW THIE 2 B Lok Ry Table 2 iR,

vi) BIREO#E #7Ah v 4 ¥ Oo—ERY &
D, RBOLE LRRIRELT, IbhicY—~ 7
Bl (%) 26K X b4 (mg) RIIHL, *
K ZhoERRZRDL (Table 3).

3 HNANOTA bAA 018 SECRED
A hEE L TEE5RIE Table 4 iRt e
hThHs.

4 Y FBHNADEN e FERITOVCTIBITERA D
ANADEL e FFEIEIZAV SR T3 BP LR
BL, ¥EEINARCOWTIAREEGBELUTR
Li. ererEikiiix JP ik, BP i, GC =l
CE s> T3 (0.85:0.90:1). RIKWEERT
F &35 JP ik, BP EpOELAIORIZoWTIS,
b T TiifE Lcborw—&T5%, Ak
ThiEA Y VESANA (I9765EEAL) o7 odhnm
4 FEiizen e 2011%, 2574 v#3%, 754
v 0.3~0.4%, 33D v§1 0.5%, ) AHAE V5~
6 % ThH ot BERESDNAIITEELL T LEHES
By (13X082) &HPMEPIEIREE P RIETR D
Fod e A BBOARRIZ Y Liclh L bid i bA

T, BFIOWTULE RBESAAL E LTOHZS
TET5HTERTERVLD, AARNY vROWTEse
B v FEOL O RTEEL, PHEESIT2ow
TRWTHhE 731 v -t

#* 2%

BAAFOXETALNr A VPOREEL LT, BH
X<, fiifE, BETHBIEH, FEOETERE
RTOWBZ LR, AERIDEALIOERM LMo
FHEL X > TE bhifiiz OREIMTIT-EBLTWS
ZETHLHENTHD. LEOUKTT L W5 5 0
T, EEEE LTAHATE 220 TR, BRGA
BAABELTEI7 v e 4 FEIAHLI ORI
ozl LTh, BHRAEEEL LTHWAZ LM TE
5EL5.

X ik
1) ks, KEFET @4, 75, 133
(1957)
2) ks, KEFET @4, 77, 139
(1959)
3) MALzHE, KEFEF &N, 78, 39
(1960)

4) AFETF, WG : RN, 82, 50 (1964)

5) AHFET : fi£RM, 83, 13 (1965)

6) D. Furmanec: J. Chromatog., 89, 76 (1974)

7) G. Fisher, R. Gillard: J. Pharm. Sci., 66,
421 (1977)

8) Wbz, KIFETF, @fs—f : fiERiR,
79, 107 (1961)
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Studies on Optimization of Combined Operation of Mass Spectrometry and
Mini-computer; (III) Sensitivity Enhancement by means of Peak
Smoothing and Integration Software

Kenzoh KANOHTA and Hisato ABE

Many softwares which proceed data acquisition of mass spectrometry by computer are designed
to admit peak heights as their intensities. There are seldom programs which can deal with peak
area calculation and/or smoothing data execution.

The authors devised a program by which time domain on-line data are successively smoothed
followed by recognized ion intensities are integrated and stored in the memories without increment
of unit data point time length.

Usefulness of the program is proved by the experiments on biphenyl by means of gas chro-
matograph/low resolution mass spectrometer/computer system. An accurate quantitative comparison
of the two methods shows that the intensities of the molecular ion as well as its dehydrogenated
jon are increased about 20 times when the “peak smoothed and integrated” program is employed.
This well fits to the theory that the ratio of sensitivity increment is proportional to square root
of smoothing points and number of data points.

Another advantage of this program is sensitivity enhancement of higher m/e when a magnetic
field scan mass spectrometer is used, as there is a tendency that peak width of higher mass ion

become broader and integration procedure is effective for such kinds of signals.
(Received May 31, 1977)
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Fig. 1. Flow Diagram of Peak Recognition
Algorithm (Processes in Dotted Lines

are our Modification)
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Static Magnetic Field m/e 149

Fig. 2.
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TRED

Intensity

S

Mass unit

Fig. 3. Observation of Ion Multiplier Qutputs
by means of Raw Data Check Program

Effects of Cut-off Frequency Filter on S/N of Ion Collector Qut-put
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Fig. 5. Intensity of M*(154) of Biphenyl by Photographic Paper Observation
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Table 1. Comparison of sensitivities of GC/MS/C by means of Peak Top and
Peak Smoothed and Integrated softwares
Peak Top Method Peak Smoothed and Integrated Method
Biphenyl Intensities of (M~—1)* and M* ions of Biphenyl
m/e 153 154 153 154
1000 (pg) 9.7 16.4 172.1 386.0
500 4.9 11.2 110.8 246.2
100 1.0% 2.2 19.2 45.1
50 ND ND 2.4 33.9

All the data is relative to a).

2. 1.0 equals to 55 bits.
Mass spectrometer: 015G-2, S;: 500 ym, Sc: 200 #m, a and 8 slit width: 3.0mm, Ton multi-
plier: 1.6 kV, Cut-off frequency filter: 300 Hz

Table 2, Comparison of sensitivities of molecular ion of Eugenol isomers by means

of Peak Top and Peak smoothed and Integrated methods

Peak Smoothed and Integrated

Compound Peak Top Method Method
10 ng 10 ng 2.5 pl»d
Eugenol 3.6 92.0 117.0
iso-Eugenol (cis) 1.0 28.0 25.3
iso-Eugenol ({rans) 2.1 58.7 36.4

1. a) head-space gas at 60°

2, L) 1.0 equals to 272 bits

3. Mass spectrometer: 015G-2, Sy: 500 pm, S¢: 200 gm, a and § slit width: 3.0 mm, Cut-off
frequency filter: 300 Hz, Ton multiplier: 1.6 kV

€— 2 FEOBoR i E LTS, IRFTL e i
Ll A A v D e m 2 e T m = F & D2 5
IEIRINIRIT 50% K2 QIeD. =AFANEOMS
FAFVE= 228 b LD LPENA T VIZDOWT
LEC /I 7R EBAMBH I E -3 B
RTHRINLIVZ &2 b,

X aamiET, =) 1, A4 ViR ofioihiy
GC/MS it Tt 7 2 SiFI S ha BEileo
Lo LTl 584  DMER S bR 5. A
BT RIRGTL, IPETRE MS A7 bzl
S TUL, A XTHDHN, ARRELTCETHL0TH
5. FRBHOREIE GC 2 bOBEHRs &R 3
BD L5 AR EETALEREA S L, GC/
MS G IHERESL» T A+ vl ML THE i
L, &4+ vea 2 -THlffiNzE—ELR5I57%
ST > T BIER BB T XS THH 5.
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5 5 JEHEEFEN TH - CFIHMLIRERE R
ZEARE bR E ok HEL T — 2 SERIIERTIC D
T OB T 100 ¢ sec Z{RIFTHID .
AT RHE AR 8 I &R, ¥ - 2 TR X i
S IR AEMPFMEAE VDU LLIERDD, 1) B2, PTIEAN @ fasti 94, 1 (1976)
IOWEEEOAZ I =2 v e a— & —%fuhil 2) C.C. Sweeley, B.P. Ray, W.1. Wood, J.F.
I . . P Holland and M. 1. Krichevsky : Anal. Chem.
ﬁ%ﬁﬁ;lb?f?%r@?ﬁawﬁché?wf oty
AROMALALL L LTRE QRO Y-V TEERE o) popmymar o« shziie X 5 KGR ~ 2
IFEMUTW BT, C— 73tk L T, FHus

A p.82 v A=Atk (1973)
NBAx— VRS, fEEEFOflo MS JUEs 4) LA, FTEAN - f#L:ER 93, 37 (1975)
PR R ZT I RS b, MS A2 b

DM EE LD EE, COFENKELTREIF-
TWBEWS T ENTELS.

REFIFR OR A X 5 HARL R
HIBHT « PIEFITSE « BRI ZY « fTH ¥

Mutagenic Acitivites of the Samples prepared with
Raw Material of Hair dye

Kunie YosHikAwA, Harumi UcHINO, Noriyuki TATENO
and Hiroshi KURATA

Mutagenic activities of hair dye preparations were examined by means of the mutation test using
Salmonella typhimurium TA 98 (B.N., Ames). Main compound of preparations is aromatic phenylene-
diamines containing 4-nitro-o-phenylenediamine, toluene-2, 5-diamine hydrochloride, toluene-2, 5-
diamine sulfate, p-phenylenediamine, m-phenylenediamine, p-methoxy-m-phenylenediamine and p-
methoxy-m-phenylenediamine sulfate. Seventy-six of the test sample were prepared with those
compounds in the different concentrations and studied their mutagenicity with or without microsomal
activation system in the absence or presence of 5% hydrogen peroxide.

Most of the samples which contain a high concentration of 4-nitro-o-phenylenediamine or p-
methoxy-m-phenylenediamine showed highly mutagenicity than other samples, and showed generally
increased mutagenic effects compared with the results of the compounds alone. The other samples
prepared with toluene-2, 5-diamine hydrochloride, toluene-2, 5-diamine sulfate and p-phenylenediamine
were found to be relatively low mutagenicity, therefore these samples may be possible for practical
use as hair dye.

(Received May 31, 1976)
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98 Phiex 3 A EREREM: 0 BEhH 5\ i3 R
D HRDPHEPITONTHEG R AR I D T DRY
REWET5.
PR s X OV Ik

1. @i

S. typhimurium TA 98 his bio uvrB £f

2. RRUEMELEE

T4 AX~FHTF v b (U 120g) = PCB (500 mg/
kg i.p) RAMLZONfEEYREL+4 XL, £0
9,000 g 4¥ifid 0.5ml Hi-h 4 ¢ mole © G-6-P,
2 ¢ mole ® NADPH, 2 ¢ mole © NADH, 16.5¢
mole @ KCI, 4 ¢ mole & MgCl 35 X 0° 100 # mole
DY VERREG XML, BEd S9 mixture &L
TEHER LD,

3. HAZREHOAR

# 1 AT § TN LA FT R & 4 32 210K
FTECIERM L, FIRRTHL 77 oM Lo
IR LI (2 0P, {EEiEmO ok 17 10
THD). ThbORAGYERL T, KN REL,
3Rk TERAT A Z LiXier ot

Table 1. The solvent used for hair dye
preparation

Oleic 5 %

#so-Propanol 3 %

Sodium sulfite 0.2%

28% Ammonia 6 %

per 100 m! of distilled water contained
30% dimethy! sulfoxide

Table 3. Number of the samples prepared with
a raw material of hair dye

F G H

S

L H L H L H
A L 1 2 3 4 5 6 7
H 8 9 10 11 12 13 14
B L 15 16 17 18 19 20 21
H 22 23 21 25 26 27 28
C L 29 30 31 32 33 34 35
H 36 37 38 39 40 41 42
D L 43 4 45 46 47 48 49
H 50 51 52 53 54 55 56
E L 57 58 59 60 61 62 63
H 64 65 66 67 68 69 70
S 71 72 73 74 7% 76 77

* L ; low concentrarion
H; high concentration

S ; solvent

5 EAZERIOBEE(LARELEE

5 % AL (HP) H5Wix 1/156 M Y i
Wi (pH 6.8) 17t LA o &TER 1 Z% i
ZEINZ T 30 ARkAH:, v vEBARTE T 10°% 1071,
1072 @R Ucth, Shedidithims L.

5. BRkCHTIBEEEROLRZE

B 13mm OFBRE W H + TR SER DRI O
WEEWMW 0.1m! #Ah, 0.5m! o S9 mixture

Table 2. The concentrations of the samples

High

Low
Chemicals Concentration Concentration
(#g/mb (mg/mi)
Aromatic A 4-Nitro-o-phenylenediamine 15.38 1.54
diphenylamines B Toluene-2, 5-diamine hydrochloride 76.92 30.47
C Toluene-2, 5-diamine sulfate 153.85 33.63
D 2-Nitro-p-phenylenediamine 7.69 12.31
E p-Phenylenediamine 7.69 26.92
Aromatic F m-Phenylenediamine 7.69 3.85
diphenylamines G p-Methoxy-m-phenylenediamine 7.69 3.85
as color modifier H p-Methoxy-m-phenylenediamine sulfate 7.69 3.85
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HBWiX 0.5ml oY VEEER (pPH7.4) AR,
FhEhic 0.1ml © TA9S [h§ (W 1x10%/
ml) ERHES, chbEiEfL, 37°, 20 44 v+
aX—vavli. ThBONEREICEA 2ml O
IR BRI LIRS TG L. —7,59 mix-
ture AR LIVWEUER T HP 2 X 5 EEEM 2
B bhpicwd, 10° HROUBRIDETK 20 ol
W, ARy FFA PR LE.

6. BREEFHOHTHAE

RIS PiR % 37°, 2~ 3 ARlA V¥ a—v a2 Vi,
BRI 50~99 W& %1, 100~999 {0 %E
w4, 1000~4999 DA, 5000 MU EogA
HE L. —7F 49 fLTFod& ket (—) L¥E
Lz (F, ~H O % ~BHEEC X AHREE
TR L) .

ARy bF A MR AR XS IR OB 20
L Eofmik iRl s o2& L, TRl
HOEHETOE LTRIR L.

E N S

1. FEFEHBEROGRICLIZREHRICOVLT

SO LB RN L U R 2T 4 1R T

@ EEERC SV IERBEDBEER YR L
{0t d-=beE-0-7 =22V VST I VEDTT, £0
fh (b2 T TR I 3 T o RS R
BT, CHODOFHOBE TR P-4 FFv-m-7 =
=V VYT i viTh o & SN ERIEELED b
hi. Fi, MaAx=v-2,5-07 3 VEEREIEOH
Bl b X DN REEEER L.

© chbEo$Te, FoERFEFEECEES
f& (S9 mix.) BMIE Ligh-Tcdb DX 4-= b r-
0-7 2=V VLT IVEBIT 2-=br-p-7 =2V
7 ID2HETH o, LrdbIhbik S9 mix.
RHRNT B C LR - CTHICEREEESE T WA
LR L. o 6 EHoRFNL S9 mix
X B IS L RS A URBE, 1AM CHE RS
HamLic.

B REHIEHOHBT, HP A X » CTERERE
PoRimERTLOL 42 br-0-7 ==L VY73
vid=tu-p-72=VvvST I VThHol. —H,
HP I X T vy 27 § VEIRER TR
oD EE L. oMo TIRARIc X - T
SOEE LR bhitho .

2. FHIEEBERIEDEEICLDIEREREMEDOLE

A¥E

HEFOMAGERROBEAHEL TSR T.

S BIRTRTRAEREROEHRILIC X DR
FEPR b o THom L., —RuCisitiil 2 M Lici
BRTHNLSIER 2 R L ol LT X i
NERFEE LR T, TR 4-= b r-o-
7 =2=VVvYT7 3 vREELERETS 9.11 KXV
13 &, EE‘Z}EE‘E}Q@ DAL EFEV-M-T 22 L VUT S
vERA UEREEE 11, 25, 39, 53 LU 67 O
EAERERIZ T THOBEREEELXTR L. Ll
BETS 31 & 59 OFLAYERILE 4 B OB RLE
WEER LR b b Th bOZEREERIL
B X OVH & HlZRY, B .

3. ERIEEERELOBEEGICEDIERRTHOLES

@ EREROEH HEREROBIEME L5
AEREROFERYIZ 6 IR T.

R el 4 BRI AR &/eds - R O 2
ED5B, 5 (BIKAR+S9 mix, HP A +S59
mix.), 31 (Hp #FE-+S9mix.) L 59 (R
MFL+S9 mix., HP 2P +S 9 mix.) OR&FER
FloeBREEEY R L.

@ BEREROTEHIEEBEROBEME T L5
AE R R TR T.

Z D AEETH I EREE A B R R T RA
PEFIIMRGEES 60 (HP A —S9mix.) THo
e, —FH, AFEv FFAMCBEWITI RS
PRSI R R LR A REFIIRETS 4, 6, 18 B X
U 46 THoto. ELFREBOM X » L ZEREERE
W In ok MAREARRETES 20 (REIRQE
+S9 mix.) & 34 (FZEFEMI+S9 mix., HP 431
+S9 mix.) THots. FOMOWEMEFRICIER
FOEEOBEENREED bhigh - 1.

@ ENEROEH LEREROBIER & 0HAE
HhFE IR T.

Zh Lol AR TERFEEOMMEED bR S
RABEHGETRE 8 BIIEMAE -SImix), 10
EEHWALEL+S 9 mix.,, HP AP+Smix.), 36 (HP
AMPL+S9 mix.), 40 (HP AEH +S9 mix.) LT 50
(RETAEE +S9 mix.) Thotc. HIEFFEE
DETERRTEAYEH & UThlES 12 (HP LH
—S9 mix., +S9 mix.}, 3S8EREHINE+S 9 mix.),
52 (SEMH T ~S 9 mix.), 66 (REH AT 4S9 mix.)
B LU 68 (RIEHWAEASImix), 25T bh5.

@ TILEEROEF L EREIROEER LT X S
RS R 2 9 wRm T

R BOMASRITEWT, P EREERAEE
B LRRLERERIRETRS 25 (AIiRQE—-59
mix., A#v b7 A b2k b HP P —-S9 mix.),
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Table 4. The mutagenic activities of the compounds using the preparation of the tested samples

S. typhimurium TA 98

Chemical Dose Buft 50
uffer
Name Structure (peg/plate) =
—S9 mix. +S9 mix. —89 mix. +S9 mix.
4-Nitro-o- NH 0.007 - - — —
phenylene- 2 . Low 0.076 - — — —
diamine NI, 0.769 H - o) -
0.769 + — +H -
(A) High 7.692 H H — +H
NO: 76.923 — +H @ 1t
Toluene-2, 5- Low 0.038 - - - -
diamine HCl ¢y, 0.384 - — — —
NH, 3.846 - — O —
(B) @ . HQl 15.238 - - = -
H,N 152. 380 - + - +
High 1523. 809 - - +
Toluene-2, 5- Low 0. 007 — - — -
diamine-I1S,0, CH, 0.076 - - — -
NH, 0.769 — — &) —
(©) . 1,50, 16.818 - - - -
1 168.181 - ® - +
High  1681.818 - + e +
2-Nitro-p- NH 0.003 — — — —
phenylene- z NO Low 0.038 — - - -
diamine ne 0.384 - - &) -
6.153 + - + +
(D) High 61.538 ++ HH - 4+
NH; 615.384 H+ H ) T
p-Phenylene- NII 0.003 - - — -
diamine 2 Low 0.038 - - - -
0.384 — — =) —
(E) 13.461 - + - +
N High  131.615 - H+ - 1+
2 1346.153 - - o -
m-Phenylene- 0.003 - — — -
diamine NH, Low 0.038 — - — -
0.386 - - o -
(F) 19.230 - + - +
1923.076 — + © +
p-Methoxy- 0.003 - - - —
m-phenylene- OCH;\J” Low 0.038 - - — —
diamine z 0.386 — — e -
(G) @r 19.230 - H — 4
High 192. 307 — 4 - H
NH. 1923.076 - i o gt
p-Methoxy- OCH, 0.003 - - - -
m-phenylene- NH, Low 0.038 —_ — — —
diamine-H,S0, @ . 1,50, 0.336 - - o _
(H) 19.230 - H+ — mn
NH; High 192. 307 - +H - +
1923.076 - ++ = i

@ or ©O; the results obtained by the spot test
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Table 5. Final criteria obtained by the mutation test of the preparations consisting
of low and/or high concentrations of the compounds
Bheny! $ et Metn
m-Phenylene- -Methoxy- -Methoxy-
diamine m-phenylene- m-phenylene- Solvent
diamine diamine sulfate
Dose 0.0038 19.2 0. 0038 19.2 0. 0038' 19.2
1 1 1 2 1 1
pg/plate 0.38 1920 0.38 1920 0.38 1920
(a) 0~0207 (1) (2) (3) (4) (5) (6) (7)
4-Nitro-o- 0.7 + + + + + H H
phenylene-
diamine 0.76 (8) (9) (10) (11) (12) 13) (14)
i
76 H 1 1 Hi + i 4
(B) 0.038 (15) (16) a7 (18) (19) (20) 1)
l
Toluene-2, 3.8 - +H - H - H -
5-diaminehy-
drochloride 15 (22) (23) (24) (25) (26) 27) (28)
1
1523 +H + H+ Ht + H# +
(C) 0.07 (29) (30) (31) 32) (33) (34) (35)
1
Toluene-2, 7.68 - H + H# - H# -
5-diamine
sulfate 16.8 (36) 37) (38) (39 (40) (41) (42)
l
1681 H H + H + Hit +
(D) 0.0038 (43) (44) (45) (46) 47 (48) (49)
1
2-Nitro-p- 0.38 — +H - + - + -
phenylene-
diamine 6.15 (50) (51) (52) (53) (54) (55) (56)
1
615 it 1 H it H + +
(E) 0.0038 (57) (58) (59) (60) (61) (62) (63)
1
p-phenyl- 0.38 - + + Ht - + -
diamine
13.4 (64) (65) (66) (67) (68) (69) (70)
1
1340 +H- + + it H H# +
(71) (72) 73 (749 (75) (76) (77)
Solvent
- H - H - ++ -
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Table 6. The mutagenic activities of the preparations consisting of low concentrations of
A, B, C, D or E and low those of F, G or H
(F) (G) (H)
m-Phenylene- p-Methoxy- p-Methoxy-
diamine m-phenylene- m-phenylene- Solevent
diamine diamine
sulfate
(A) -89 | (1) # (3) + (5) + (7) +
Buffer
4.Nitro-o- +89 + - + -
phenylene- .....................................................................................................
diamine -89 -0 -2 -9 -2
HP
+S9 + - + -
(B) -S89 | (1) -— a7n - (19 - (1) —
Buffer
Toluene-2, 4S9 — — - —
B-diamine = ceeeeeeeeeeeeseeeeesesesen e |
hydrochloride —S9 -8 -8 -o -9
HP
+S9 — - — -
(C) -S89 | (29 - (3 - 33 -~ 3 -
Buffer
Toluene-2, 4S9 - — - -
S-diamine = eeeeeeeeeseessememmnemee e e e L
sulfate -89 -0 -9 -0 -2
HP
+ 59 - + -~ -
(D) —S9 | 43 - (45) — 4n - 49y -
Buffer
2-Nitro-p- +S9 - - ~ -
phenylene- s Lo e L
diamine —S9 - -0 -0 —©
HP
+59 — - - -
(E) -89 | 6B - 59 -— (61) — 63 -
Buffer
p-phenylene- 4S9 - + - -
diamine .........................................................................................................................................
~s9 -0 -© ~0 )
HP
+59 - H+ - -
-S89 | 71) - (73 - (7 - o -
Buffer
4S9 - - - -
Solvent e | e e
-9 -0 e -0 —o
HP
+S9 — — - -

HP; treated with 5% hydrogen peroxide

@ or ©; criteria by the spot test
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Table 7. The mutagenic activities of the preparations consisting of low concentrations
of A, B, C, D or E and high those of F, G or H
(F) (G) (H)
m-Phenylene- | p-Methoxy- p-Methoxy-
diamine m-phenylene- m-phenylene- Solvent
diamine diamine
sulfate
(A) -89 | (2) + (4) + (6) + (7)  +
Buffer
4-Nitro-o0- +S9 + H H -
PRENYIENE- e e
diamine —S9 -0 —-@® —-® -0
HP
+ 89 +H Hr +H -
(B) —83 | (16) - (18) - (200 — @2n -
Buffer
Toluene-2, +S9 ++ H# H -
B-diaminme e e s
hydrochloride —S9 - —-@ -0 -0
HP
+S9 +H H H -
(C) — 89 300 -— (32 - (34 - (35 —
Buffar
Toluene-2, + 59 H H L —
B-diamine 00 e s [
sulfate —S9 ) -0 -9 -0
HP
+ 89 +H Ht H -
(D) —S9 | 4 - (46) - (48 - 49 -
Buffer
2-Nitro-p- + 89 + + H -
phenylenes e L e
diamine —S9 -0 -® -O -9
HP
+ 89 + + H -
\
(E) —S9 | (88) - (60) -— 62) -— 63 —
Buffer
p-Phenylene- + 89 + H +H -
diamine e e s e
—S9 -Q +0 -© -©
HP
+S9 H H + -
-89 | (7120 -— (74) — (716) — 7 -
Buffer
+ 89 H H# H -
Solvent o e i
-89 -0 -© -© -2
HP
+S9 +H H +H -

HP; treated with 5% hydrogen peroxide

@ or O; criteria by the spot test
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Table, 8 The mutagenic activities of the preparations consisting of high concentrations
of A, B, C, D or E and low those of F, G or H
(G) (H)
m-Phenylene- | p-Methoxy- p-Methoxx-
diamine m-phenylene- m-phenylene- Solvent
diamine diamine
sulfate
(A) —S9 | (8) it (100 it (12 + (19) H
Buffer
4-Nitro-o- + 59 H H + H
phenylene- ....................................................................................................................................................
diamine - S9 -® —-® +® H®
HP
+ 59 ks H H H
(B) —S9 (22 - (24) - (26) — (28) —©
Buffer
Toluene-2, + 89 + + + +
Sediamine el e [
hydrochloride — 89 -0 -0 -5 -0
HP
+ 89 +H+ +H + +
(C) —S9 | (36 — (38 - (4o - 42 -
Buffer
Toluene-2, +S9 H + H +H
B-diamine e e S e
sulfate —-S9 -9 -0 -0 -0
HP
+ 89 +H + +H +
(D) —S9 | (50) +H (52) + (54) (56) H
Buffer
2-Nitro-p- +S9 H H H H
PRENYIENE. o s [ T
diamine — 89 ) -® - +®
HP
+ 59 it H H H
(E) —S9 | 64) — 66 - (68) — ()
Buffer
p-Phenylene- 4S9 +H + + +H
diamine ..................................................................................................................................................................
-~ 89 -0 -9 -0 ~Q
HP
+ 59 + +H H +
—-S9 | 71 - 73 - (73 — (m -
Buffer
4S9 - - - -
Solvent o e e
-9 -© -O -© -
HP
4S9 - - - -

HP; treated with 5% hydrogen peroxide
@ or ©; criteria by the spot test
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Table 9. The mutagenic activities of the preparations consisting of high concentrations
of A, B, C, D or E and high those of F, G or H
(F) (G) (H)
m-Phenylene- P-Methoxy- P-Methoxy-
diamine m-phenylene- sn-phenylene- Solvent
diamine diamin
sulfate
(A) —S9 1 (9) 1) (13  H 14y H
Buffer
4-Nitro-o- + 89 Hit s H +
193307 054 13 s T e e
diamine qp —~S9 HB H& H® HD
+S9 Ht it gty H#
(B) —S9 23 - (25) + @277 - (28) —
Buffer
Toluene-2, +S9 + it H# +
B-diamine e e e o
hydrochloride —-S9 -9 —-® -0 -
HP
+ 89 H it H +
(C) -89 | 39 - (39 + “n - (42) -
Bufier
Toluene-2, 4S9 + it He +H
B-diamine = = moeeeeeereemememmenomes [t L e
sulfate —-S9 -2 -5 - -2
HP
+ 89 H Ht H +
(D) -89 | (61) H (63 +H (65 H# (56) +
Buffer
2-Nitro-p- +s9 H# ht # +
Phenylene- e e s
diamine —S9 -0 ) -6 +@
HP
4S9 1 it H# +H
(E) —S9 | (65 - 67 + 69 - (70 -
Buffer
p-phenylene- + 89 +H- i H +
QIAMINE e
—59 -9 +O -o -0
HP
+89 H 1 H# H
-S89 | (72) -— 7 - (76 — 7 -
Buffer
+ 89 H H + -
Solvent i
~S9 -0 -2 —-© —-©
HP
+ 89 +H 4 H -

HP; treated with 5% hydrogen peroxide

@ or ©; criteria by the spot test
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39 (REIWAT —S9 mix.) ¥ XU 67 (EREwmam
—S9mix.) Thots. TLTREFEEOMMERL
FEAIREAN, RETS 9 (BHEAR —S9mix.),
11 (REPE —S9mix) X0 73 (BEmar
~S9mix.) Thot. —F, BREEEOHKER
L-REAHRERNS, RERS 51, 53HIV55 (Th
BT3C HP 48 —S9mix.) Thoi-.

Pl Eo St & HP I X » TR E AR
FIEE 0BT R TR A REN, k& 7, 31,
39, 51, 53 WLUV55 THH, TOMOLAYTHNT
U RE IR i o T,

.}{3‘

L il s AR EREHOS L7 ==V
vOT I v rIE, A MFVIESLBWIIAF
NEDFIR L AL W THB. 4-=tr-0-T ==
VY7 3 VAL RIRIGE T S RS RE Hh,
P=A bV FYom-T 2= LV IT I v RS R
FRELTWAHZ Ehb, SHEHORTAIEOFRTE
o 2 ORI e TAS HicHRZETH o712
ETE2 B, ARIEACHERA Lo bWl X 2 ERENE
T, MRS Dt SO mix. HINC X BT/
3, = relEoBERETR LS DEELLR, 7=
=—Ae Feey7 I VAREWREREDHE TS
PO EHENIRS. —F, ThbDYEFEFRAR
{bAFRMET 2 2 L1 X o CEREFEROH IR
Tl Av Fexsr—tGoaRE B D & L
T, #& L ofmoERYHAERGEEORMINCEE L
TWBhDEFELBRD (Fi4).

2, —i¥e, 4-=trw-0-T =2V VUT IV, D-
APFv-m-7 ==V VIT I VIR SN
FEMYRLELIE IR SR LAY EN 0%
LRTHIAD X ORI e EREEE ) %
FIFL T, Lnd ZTh boRIER, iEt 210
Fhouwhh eG4 5 IEERET oW T
PIEREED & X {—~Tk LT3, —Jf, 4-= b m-0-
T2z VYU TIVEAIREY 7 22V VT IVE
B & TR o S I ERIZ 35 TG S R A YBAlic o
T AT R PER THR T S Tuvigyvs, L
L, fEMEEIR & TTUEIEE & OfL o X B UEHI0 AR
G EERE L + 2 R R L, AR 0% RE
TE TR E . (#E5)

3. NI LTERE SRR T Lol
PNEWEREIRSZ LR X o THACERREERR
T X5t ol AG®E LTHiK 31, 59 235175
na. TRk 25 orr=v-2, 5-27 IV

BEE p-AbFv-m-7=2=2LvOTIVEORS
X DB RS AR L. Fi, HUMCER
PRt RTHEFRERD, EWea3hs o Licx
o TERFEOHELRTHRET ARy FRERORAT

PHHBTBHEBEAEEMTH T, (Fi6~9)
4. Mr=v 2, 5-07 I ViiBE, ta=v 2,

5-U7 3 VHEB IV p-7 ==2v ST i vk E
e LT Shi BTz otM (ROE 16
WM ET b0 LHL RS, ChHORGHTE
FloshCHEMZE REFGEOT WS D2 DB - ThD
LWk 22, 24, 26, 28, 38, 64 WLV 70 ThH
ot S, IR hhb b 42 b r-0-7 =2 =
vv o7t v LA RGO ROB— TR
TETH - eI E RS RD bhis (kT
2, 6, 8 9, 10, 12 5 X0° 14).

& Et

B 7e 0 A ISR X h D WG DR &
B oMt T 50 1 20FE L LTHBRI AR
Lo FARERL, th boEREIEEOEL >
B Lie. Tiobbiifl (S isiRisR) CBREE
PR R T R R A5 LR A BRI TN
TR DR R . Fhm G RIRIER &R
PEIR & DA EY) TR RFEMEER R 23 Kk
B LR AREFICOW T BT E 31 £ 59 D
DI AR E TNCERFEEABETH Y, —FF, BR
FEa sttt Th B EALREAN DS BRI EFMT
LINTLES EWHIEENE LR TWS. 2T,
PN T A REFOOT LG HDTRES LT
L 55— EORER S DR OMGTNANETHS
2%, FD X5 M TR RSN R TR ok
BEERIB T el D, L L 7 2% B RIIEREE A
b, TARATYREL, ULardHROEREEDE
W~ AF AR E L Bhuss, JHUAkD K
Mbh, FRRLEDOIINM L i ST ERE
PRIRIR TV 5.

ARIIME, EERERC X BRSSPI
X > TR LT, ‘

X iR

1 FFBMT, PERSE, M 3% AiAL, 94,
28 (1976)

2) N. Nagao, T. Yahagi, Y. Seino, T. Sugi-
mura, N. Ito; Mutation Res., 42, 335 (1977)

3) H. J. Vogel, D. M. Bonner: J. Biol, Chem.,
218, 97 (1956)
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Studies on the both intracellular localization of pyrogenic

factor and vascular permeability factor

Minoru YosHIDA and Seizaburo KANOH

We studied the intracellular localization of both the pyrogenic factor (LP) and the vascular
permeability factor (PF) in the fractions of rabbit peritoneal polymorphonuclear leucocytes (PMNL)

divided by the method of Kohn and Darcy. We obtained the following result:

Acid phosphatase

was checked in the all fractions from the fraction I to the fraction VI of PMNL. The most potent
activity of acid phosphatase was obtained in the fraction III (Lysosomal fraction) among them.
Pyrogenicity was only observed in the fraction V (Microsomal fraction) and it was confirmed to

be LP with a typical rapid onset and short fever curve.

observed in the fraction III.

The most potent activity of PF was

(Received May 31, 1976)

AP AMmER (PMNL) 2SERIGIC 8\ TR
EERL, SEZERREMDEYER TS EiXX
{bhTsh, HUESEORMEMLEMEET2HMm
FRMEFEEMIT  (Leucocytic pyrogen: LP) LAl
BEEEEITTHEN T (Permeability : PF) 7 K13z oE
EidboThs.

LP 12 PMNL ##R F2y in vitro TS THIEH
JSMTEE L, T 6.7X10* FRED Y KT+ y
FThsz EAVRENTRL, MRS 2% D4
B TERP 0 S8 . A s8N
F (PF) moWwTi, £& LTHIIARERIRS TH 5
Lysosome NI H 5 FHOKIGREFRVELTH
A5 EEZLRTWA. —J, LP ¥ intact 7ciilan
TE DR AR TR 50T,

Herion 5P % lysosome Sl % 7 /v 2 — A T
T2 LGRDLDZHFET S EEELich, Wood?
B XV Janoff® LIZXDTHEINA., Wood Hix
9,0008 Eifichd sl RT 5. Fi, HFAP b
14,0008 #EioFHL L L <L 13 microsome 2 HEiIc % 5
EBRTWB. I b, /MIISD 31105,0008 Eiic
FIETD LT D. ARz svT, FHE b
ThbEADELH S i, PMNL %f0u# intact
ft¥ % 0.25M sucrose B¢ Kohn® 35 X8 Darcy
BP OFikic X b Acid phosphatase 5L il
LT PMNL o4E#%{T\v, LP %X PF oA
DA OWTHE Lic D CU Tl 5.

SRR & DT

1) $REREN4 :

MR THE2.0~2.5kg DL DO LR L
fo. FEHISE Y = v x4 — 2 P BIETER RC-5 %
JBWTER, 23°C+1°, BIF 60%+5% oEEAR
OREETEBHEN A PR EERTETHE L
fo.

2) Pyrogen MHHRZORHR :

iR TLIL LPS  (MipstkFadpH  Lipopolysac-
charid) LijtofgspE ofEiciliEA 3 2 R0
LPS D8k Er T EAWEETHD, TORBYDID
= LPS MHERBELXABL, chrRAvwTiE LRy
RiE7e bicw, 80T, FHEBHIX Wood BP 0JFik
CPEVF IRz E) 7 B LPS (E. coli X bhiH LI
Lipopolysaccharide -CizdrJsdagr 0.002 pg/ml/kg
iv #5R7) 1.5 pg/kg 2EIIRL VHEEL, KT 14
AR 10 pg/kg w5 L= b 0% LPS BEFME L
UToLERHE LY. o bOoRFEL 0.2 2g/kg ©
LPS i LTimiEpiofittemL, ThETo
LPS w3 5 REEHIIMRET LT i,

3) RIFHOAE:

YEEL L7z Pyrogen GH{kf B B4R EE S EE
L, 4 Sample ¥ IR X 05 L, TiREE Qg
SREEA (ST KK B wcalifinyic st 2 {
Eli.
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Fe#E: (Fever Index: FI) {3mih® HoHFEIz X
<> THHL, REEEE L.

4) FpnEFEFEEABALEZTHORE

Janoff BWOTFILEEBMBLTKROML Tt T
bbb, FRITTEEZLEMNE TN ANBREL
7otk BREF(=-32 V- AGGTHAEER) I TEAR
ERE L, PG 3 ML, TRz 0.1ml/site
SOESHL, [z 2 % Trypan blue 2mi/kg #5h
ELf. 30 4335 O 3 MM EI o NTEAE L o (i o
MHETR TR R TG L, Y5BkTGET:  (Permea-
bility : PF) & Lf-.

5) REkZESEamik (PMNL) OFREMIIHE
*

DI SOTHEIC X VT, ThbY, R
T#o Pyrogen free o 0.15M NaCl ¥ij% 400 ml %
BRERTEG L, 9 18I BNl 7= vy — &%
iz 0.15 M NaCl 100 m! A TFiESF UAmiEmz ik
PEIR L. S ofkHuzidy 90% U lostiaim
BB ERTWS, oK% 800rpm 5 4HEE.Lr
ML, gmikEiind. EDEHEAnRLY IR
Licin{, Kohn®, Darcy® LoAikEBER LT,

0.34 M sucrose HEUCTEIES R, ML ¥Ry 5 4
V7 UHRAEAOG LD, ST o7, 2o
TRA L Foline KISz & b I Lict?.

6) BMHETI+rZXT77I—EEHORE:

King-Armstrong Pa"z8WTC, 7 ==—-2AY V5
2HF YV ARIIIEL, 7= R CAA T
L 37°, 60 4} incubate U, SEEEY =/ — A LA
¢ L, King-Armstrong Hifz (K-A unit) T;RrL 7z,

7 BmBEERRINE (Leucocytic Pyrogen: LP)
DA EBERARE

LP 3y 610 o FEe i UCliB Lie, SR L
LP X0 intact oflfad LxEodjiis X » T
Ufed o 2RISRl (10ml) sadicd ok
20 KHz, 200 mA D44 FCHATRLRANNT % 1 v

sonication %4J -7z,

/I N
1) Cohn & &UF Darcy OHFEZHICE>THESH
7= PMNL %4E® Acid phosphatase Ei& ¢
LERITIE TR Licin, PMNL X H Kohn
FB XU Darcy LOFEEBHTLTCHI I X H A

Procedure for disruption of polymorphonuclear leucocytes
(PMNL) according to the method of Kohn and Dary

I-Fraction
l |
Sed. Sup.
pipetting for 10 min.

| f

Sed. Sup.

II-Fraction ‘
|- I
Sed. Sup.
III-Fraction (Lysosome)
| J
Sed. Sup.
IV-Fraction
| I
Sed. Sup.

V-Fraction (Microsome)

PMNL was washed twice and disrupted by
pipetting in 60 times volume of cold 0.34 M
sucrose solution.

------ centrifugation 400 xg for 10 min.

------ centrifugation 400 xg for 10 min.

------ centrifugation 8,200 xg for 15 min.

------ centrifugation 18, 000 xg for 30 min.

------ centrifugation 105,000 xg for 60 min.

VI-Fraction
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Table 1. Distributions of acid phosphatase activities in the fractions of PMNL
divided by the method of Kohn and Darcy
Fractions Number of Experiments Total protein Acid phosphatase
(mg/10 m/) (K-A unit)
I (Homogenate) 3 34.7+8.3 0.75 +0.09
)i o 19.8+3.9 0.62 +£0.07
I (Lysosome) " 8.2+1.7 0.32 +0.04
v ” 1.4+0.3 0.04 +0.02
V (Microsome) 17 1.8+£0.4 0.03 0. 006
VI ” 7.4+1.5 0.006+0. 003

VETRAMEL, £hth® 10m/ o4 akEKe
FliLle. Thbof Wi oG & & X U° Acid
Phosphatase {EHEEME Lick 5, FE-1 iRl
R L bhe,

Frerzhswl, BEGCSWTROE [ 24k
HES, ROCTHEOAENi%x 73R Lic. Acid phos-
phatase JEMXFIE I AR L EI <, RO CHMI, E -
Lysosome Z}ETd 5 43I AN EG W EMER T Licas,
S OFEERSAIER L f2 2 & 13 Lysosome
SEA—FWsWSh, ~ s LicboeEr s
.

2) PMNL OZA{EORRICHTIRAMLEBE
BABCLBZRE:

BB OHFEIC L » T bh 4SO E R T 5
FEBMER RS Lic, FoERRE Lz PMNL o
kT indo b LP MW h b JERI S & &
», Th by —EB&ETRT 5 -DEEWAT > -

hrs.

Fig. 1. Enhancement effect of pyrogenicity on
the microsome fraction by sonication
1 : Intact microsomal fraction.

I : Supernatant of the sonicated microsomal
fraction after centrifugation at 105,000
for 60 min.

IT : Residual fraction II, adjusted to the orginal
volume,

Petfifkl ml/kg &—IF 3 HORROEIHIRICES L
fo & & O K-1 IWRLERISTHS.
$7ti>%, microsome 2yl FEAMAR L A lag
PRT—iEtE oM ch b, LP LEM LSRR
AR Ui, B EoRBIEIERTI W & EEni.
Linl, ThooREEZBEHEELB U L4EO S
% T microsome 4} Tk 5 4 IVA LRI R AT
WATEE0 B GED bhie. Ebie, HEEam

101~

Microsomal
L fraction
o \
i_;: o~._
SO -
5 L
0 1 1 1
0 10 20 30

Time in min.

Fig. 2. Effect of sonication on the pyrogenicity
of LP and microsomal fraction (Fraction V)
10 m! of sample was sonicated at 20 KHz of
200 mA. ‘

1 ml/kg of the samples were injected iv into
LPS tolerant rabbits.

Each curve represents the mean of the rabbits.
Pyrogenicity was expressed as Fever Index
for 3 hrs. (FI-3) in each sample.
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RX-T, BROMmOEENA LA TS & 2EB0
T, ZOFERY LT B, MR L EED
Tlexslict o s, K-2 ©RLEEEDE LR
te. Tiebb, WIHENERASTHSD LP @A

LoT, TbREHIMET 525, ok, 2E—E
Oz Lz, Lo L, Microsome 43 10 230
M X »C, HREERL, o, EKTTa800
R, ok, BIFEARGANEZEL LT LT L
e TR 2 ORMEERIE LIt 2 A, 16
PRI T RT RS &d i

3) PMNL O&SEDRAER :

B D YN 38U T— 8 0 TR AR o ATz
X o TRMGEN AT A EXEB BRI T, X
LIz, S X HAIEVIE TeR 2 RBITEY LT,
FEIEMRINE L. FORRY -2 TRl

FRLE L, RAGERRSE VT icbh b,
Microsome ZpHiASFIWIIAR L, o3z isuvwT

FAA E RIMERIED D Z LR o ke, FERM
B —IEEo LP iz X 5 5 EBIER—TH o .
4) FHEOKP/OTEAMESER

Zxignd, PMNL 13X ¥ i RIEMED
FlAEE L, 4R, RREMERT LORNMTERERT
2R /T 7 4~ X TR LGB LR
B X Tl ST 5. PMNL MO
IR E N SDTECHSh i hmrk oz T3
720, WIkO AR oW T DR T oA In TSRk
JOEEM R i Lie. Z o8 Ih Ji-3 iR Lic.
Jazpahiind, kot riv P Lysosme
BT Hote. FOMD TR O AT IR
Lichs, A ofy 1/3 18 ¥ microsome 35 X T*
AMIVITINE A EiERRES Shichoto. ¥,
ZAAMORAML X D B RDI- L 2 H, HEIIA
Lo &L EIRR L.

Table 2. Distributions of pyrogenicity in the fractions of PMNL divided by
the method of Kohn and Darcy

Fractions Pyrogenicity*
After Sonication Before Sonication
I 2.9 +1.4 2.8+0.1
M (Lysosome) 0.95+0.8 0.8+0.3
v 3.0 +2.2 3.1%0.1
V  (Microsome) 11.3 +2.3 6.6+0.5
VI 0.7 +0.14 0.6+0.2

*Pyrogenicity was expressed as Fever Index for 3 hrs. (FI-3) in each sample

1 ml/kg of the sample were injected iv into LPS tolerant rabbits

Table 3. Distributions of permeability in the fractions of PMNL divided
by the method of Kohn and Darcy

Fractions Total protein Permeability* Specific**
(mg/10 mi) (PF-3) activity
I 19.8+3.9 0.5 +0 0.02
M (Lysosome) 8.2+1.7 1.53+0.4 0.18
v 1.4+0.3 0.1> —
V (Microsome) 1.8+0.4 0.1> —_
Vi 7.4+0.15 0.35+0.14 0.04

*Permeability was expressed as PF-3 described in materials and methods.

**Specific activity was calculated by the following equation; PF-3/Total protein.



FHEH : GMmERMEREAET & nEEBEET OMERNS R 2WT 29
” e DT OREt# 5.
o 1) PMNL o422 miz2ovC*? acid phospha-
2z 013 PMNL 2% Cohn 3 X0 Darcy L0 tase {EM%KRITL, AT %MECit lysosome 43
EEBERLTHE I AO2EVETHEL, thbo EThHHAHIARGFEL, Bo4mIV, microsome

@@ acid phosphatase JE{E%JUEL, lysosome
SETHAHLELAS T 2RV TR S En Tt Rm
L, {LofEiE-205 1/10 OFEEE2RTITE R
ZEEHLE L.

TR A O FEEEYE LRI AR ATTE o
WS L, PMNL @ & 04y A FFEYE T O source
iz o TWBobe st Lic.

FRIFEMZ DT iRz Herjon® % lysosome
WCIEEET D E BNTHh, Thiex U TR i
14,0008 jk#kE microsome Iz H D EEFE L.
LalL, Wood B2 L Janoff 5% X J& #4iE 20
9,0008 EO IS S LiRE L, Herion 50
EEREE Lic. iz, B2 1050008 5ELE
WAt LP LA UM pattern #RTZ EERELT
¥ b REGEVE O HIRIN A0 TR PF9RE OBUELL
—EETRiew. FH LRI hiex LTADUHEORIR 2
£ microsome 43iliCH 540 VizDIx lag time @
IR AR RS Hbh, B0 lysosome )
WTHBHAHME, HEIVE X CSmEVIEiEe  BEE
VeI B AR o k.

LP i3 de nove RAMENB LD, Eiid in-
herent 7efEfElEw TR THOMEWS A BEECH
FE T 7o W A%, Nordlund 519 3B HARIEER
Puromycin % PMNL @iiffafidiud LP g
MWHshse L2P6MEKL, LP A microsome
T IR A TSR R Lis. COBRIIEZLORE
xS & LP A% microsome i FfEL TV B &5
PR BN TR 0 LELLRS.

—%, REFIGK W T MESBRTHERERTIR
lysosome HETCHHAEIITHCOLEL D D
B, #o specific activity dUOLFEL D415
Bz RTo L bR LT EBALERT T
lysosome HROAKMEERTIC L B b0 LHEEHES.

R ¥

2 513 PMNL % Kohn, Darcy ©J5k T4l
, Rerhds YOARMMEERERT OLM LKL,

AETHBHE V 35 L OHHE VI OEEIIE IO
1/10 Th ot

2) PMNL ofpmoRMERF Ltk 5
microsome Z3WCH B VL LP il Urogusl
(17—t 0 ZEEE AR U, (oM iu\T
LA ERRRZED DRI T,

3) PMNL o450 KM S AEEE L ARG
L& o b lysosome 23T 54 MM S EI <,
B ELE ORI T oflid R Ui,
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On the Productivity of the Disease Resistant Strains in
Opium Poppy (Papaver somniferum L.)

Tadaro Onno, Kozo KiNnostITA and Tsuneyuki KOMINE

Since 1963 the disease (Helminthosporium papaveris SAWADA) resistant strains of opium poppy
(Papaver somniferum L.) have been bred at the Wakayama Experiment Station of Medicinal Plants.
The opium yield, the morphine content in opium and the morphine yield of these disease resistant

. strains during 1970-1976 were compared with those of “Ikkanshu”, a common variety of opium
poppy in Japan.

1) In the opium yield, twelve of the disease resistant strains are significantly superior to

“Ikkanshu”,

2) In the morphine content in opium, almost all the resistant strains are not significantly inferior

to “Ikkanshu” except only one strain.

3) In the morphine yield, fourteen of the disease resistant strains are significantly superior to

“Tkkanshu”,

4) TFor the first time, in the morphine productivity, some superior strains to “Ikkanshu” were

established.

(Received May 31, 1977)
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TRTWBr Y QI —TD DR TH 5.

W BITE O—~TIRE L b L IERF  (Helminthospo-
rium papaveris SAWADA) VR BICHENAL,
ERENOTISREATRLL Y E L. — TR H
L UTIERH b D 2T WIS B DT
Sk D iR b v 2 fiEE L AT AT, Bl
TRIENOTTHEALTIRL X 5 & LTI963FRIKIL
BMAU R AR S W T E oI R L, —1T
e LA Om T TF ORI R TR LIt o T
T 5.

s ot diik

1. # #

1) bR 2 1957 AT BRI
BME T L 0T, PAREFBRERE TS
5D, Ty, To Ts Te ORELEN .

2) —Ti : peR eI I h Tt 0.

2. F ¥k

1) HREE 1963 Tyx—T @@, — 7
(D) XTy, Tex—~{UL1), —TIHET) XT,, Tix—IT

* JTITRILSR A RS R B =

(), —7AED XTs, Tex—H@, —ITHED—
T XTs OfHAER (X 8) OATLXmRET»
#o. 19645ELLIEE Fy, Fp Fs EFEIRL, 19665F% Tl
RSy, 1967EN LITRVOELE S VX LE
Lz, B RZEMMCERNOREDS L, DNAR
RO EEREE LTI

ot & LC oMo ieEhix16724F F T
Rz X b, 1973%ED H19764E % THR19704Eh H AR
HEIT o IEE TORED 102 M) AL, B
AdoEre x4, 10a MbhTre i LRI D
T, BEL I CELERETHARM OGS
fToT, FOPRLYRRE LTI ol REHIOTIHE
DOFEr: Duncan ORGFMIEIZ X » 7. ,
2) AEEE ARG R PHEIENED
X »Tfibhic.

3) EAeRERL: bANAROELEIEMITEAR
SERIAT VIO IR S L LIRSS, AT o7 e X

-7,

S S
L AIXE
19634 5 AJE O TENT & 5 el EHTATZE
FLafT - fetl, THRRRIIR RRRERLE/ 22
20 1159% TH - te. 1963 PITEMC TN V12
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2. &EH

1) HNAE (10a % b)

1970—1976 D 7 MEIC S W THIEK L FEXAT LT 5
BT DSV RAT o kR, FRER (5 %kiE
THIF), FR . UKEETHIE) JehTEoEI LD
bR, BHLIEORERL Table 1l D& & H T 5
B. JZHFHED IXT, 1-1-1-1-3-5 1 A a2 fio T,
BREL, —HHEZRE L TTFok3%RT, F; (60
£5), Fy Fy ot st 2 BWETENE80k

o 1-1-1 ‘TH b, Fi Fs, Fo 0514z 3sF 558 ;
BHEOTEENBOLED 1-3-5THBT LxRT. +0
Lo RS 2z HEF 5,

—[f L 10a ¥ b HAAREDH L DI Te
xI 2-2-1-1-1-5, IXT; 1-1-1-1-3-6, IxT; 2-2-1-
1-4-5, [ 1-1-1-2-3-5, [ 2-8-1-4-2-4, [ 1-1-1-
2-2-4, [ 2-8-1-4-5-4, [ 2-8-1-5-5-5, IXT,1-1~
1-2-2-5, [ 1-1-1-1-1-4, [ 1-1-1-1-2-5, [ 1-1-1-
1-2-3 (i 5 %KREECHIE) DL2RHTHS.

ZOBOFREIL DAL ST LT

Table 1. Yield of opium in disease resistant Table 2. Morphine containt in opium in dis-
strains of opium poppy ease resistant strains of opium
(% 1970-1976) popoy (% 1970-1976)
Item Yield of Duncan’s new \ Item Morphine Duncan’s new
opium per multiple contgnt multiple
Stran ~—_ 10 ares range test Strain \\\7 in opium range test
kg 5% a> % 5% a>
Ikkanshu 2.179 — TexI 2-2-1-1-1-5 13.19* -
IxT,; 1-1-1-1-3-5 2.264 — IXT; 1-1-1-1-3-5 13.36 -
1-1-1-4-5-3 2.289 — IXT, 1-1-1-1-1-3 13.62 -
IXT, 1-2-1-3-6-6 2.321 - 1-1-1-5-3-2 13.77
IXT, 1-2-1-1-1-1 2.375 - IxT; 1-1-1-1-2-5 13.85 e
IXT, 1-1-1-1-1-3 2. 409 IXTs 1-1-1-3-5-5 13.87
IXT; 1-1-1-2-2-6 2.418 IxXT; 1-1-1-1-2-3 13.94
IXT, 1-1-1-5-3-2 2.423 IxTs 2-8-1-4-2-5 13.99
1-2-1-5-5-5 2.448 1-1-1-2-3-5 14.04
IXT; 1-1-1-1-1-5 2.471 2-8-1-4-2-4 14.06
IXT; 2-8-1-4-2-5 2.514 IxT; 1-1-1-1-1-4 14.12
1-1-1-2-2-5 2.532 1-1-1-1-1-5 14.13
1-1-1-3-5-5 2.536 i IXTs 2-2-1-1-4-5 14.20
IxT; 1-1-1-1-2-3 2.554* 1-1-1-2-2-5 14.27 i
1-1-1-1-2-5 2.582* Ikkanshu 14.29
IxTs 2-8-1-5-5-5 2.582* IXT, 1-1-1-4-5-3 14.29
IxT, 1-1-1-1-1-4 2,607* 1-1-1-2-2-5 14.38
IXT; 2-8-1-4-5-4 2.612* IXTs 1-1-1-2-2-4 14.44
IXT; 1-1-1-2-2-5 2.613* IXT, 1-2-1-1-1-1 14.45
IXTs 1-1-1-2-2-4 2.627* il IxT, 1-1-1-2-2-6 14.45 2
2-8-1-4-2-4 2.652* IxT, 1-2-1-3-1-6 14.55
1-1-1-2-3-5 2.661* i IxTs 2-8-1-4-5-4 14,58
2-2-1-1-4-5 2.697* s 2-8-1-5-5-5 14.58 .
IXT; 1-1-1-1-3-6 2.704* IXT; 1-1-1-1-3-6 14. 80
TexI 2-2-1-1-1-5 2,741 | IxT, 1-2-1-5-5-5 1492 .

2> Any two means not appearing together on
the same line are significantly different
Any two means appearing together on the
same line are not significantly different

* Significance level of difference from “Ikkan-
shu”; 5%

8 Any two means not appearing together on
the same line are significantly different
Any two means appearing together on the
same line are not significantly different

* Significance level of difference from “Ikkan-
shu” 5%
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Table 3. Morphine yield in disease resistant strains of opium poppy (% 1970-1976)
T
S\t£an Iti Yielge;)flang;gsme Duncan’s new multiple range test
g 5% 1% 0.1
IxT, 1-1-1-1-3-5 298.6 T - T
Ikkanshu 305.2 - - -
IXT; 1-1-1-4-5-3 325.9 T - T
IxT, 1-1-1-1-1-3 328.2 T
1-1-1-5-3-2 332.8 -
1-2-1-3-1-6 336.6
IxT, 1-2-1-1-1-1 343.2 - -
IXT; 1-1-1-2-2-6 346.8
IxTe 1-1-1-3-5-5 347.0
IxT; 1-1-1-1-1-5 347.2
IXTs 2-8-1-4-2-5 350.0 -
Tex1 2-2-1-1-1-5 356.9*
IXTs 1-1-1-2-2-5 357.5*
IxT; 1-1-1-1-2-3 357.6*
1-1-1-1-2-5 360, 2* -
1-1-1-1-1-4 365. 6*
IxTe 1-1-1-2-3-5 368.5*
2-8-1-4-2-4 368.5*
IxT; 1-2-1-5-5-5 369.2* -
I1xT; 1-1-1-2-2-5 370.0**
I1XTs 2-8-1-5-5-5 371.0**
2-8-1-4-5-4 374.9%* A -
1-1-1-2-2-4 380. 8**
2-2-1-1-4-5 381, 8** L s L
IxXT; 1-1-1-1-3-6 393, 4%+ _t i i

2> Any two means not appearing together on the same line are significantly different
Any two means appearing together on the same line are not significantly different
* *¥, *kk Sionificance lelel of difference from “Ikkanshu”; 5%, 1% and 0.1%, respectively

TLEDbhich -,

2) BAAhoTA e RGN

BANAMUILDA LR T 2 Ft 21T - 2ok
T, RHERD (5 SokITHATIR), 4E0 (0. 15K ETHY
W) EifTmoxAES bivie, BB o £
Table 2 D33 HTH5H.

TeX1 2-2-1-1-1-5 0 1 R0 Hiz—hcikL,
BANATDE L L RTINS (5 REETHIE) 2%,
FOMDORIL TN THANATROEL e ZETTITE W
TR AT 22 bhvis o fe.

3 E=reRfLir (10a2h)

RO AT ORI AL, R, SRR 0%
(TR B0 1%ARETHI) AED bhic. Rk
OFERL Table 3 DEEHTHAB.

1% (IXT, 1-1-1-1-3-6) {20.1%KIHET,
g (IxTe 2-2-1-1-4-5, [ 1-1-1-1-2-2-4, [
1-4-5-4, [} 2-8-1-5-5-5, IXT, 1-1-1-2-2-5) 1.1
ki, 8 FbE IxT, 1-2-1-5-5-5, IxTs 2-8-
1-4-2-4, [7 1-1-1-2-3-5, [ 1-1-1-2-2-5, IXT;5 1~
1-1-1-1-4, [ 1-1-1-1-2-5, [ 1-1-1-1-2-3, TeXI
2-2-1-1-1-5) 3.5 % KT, GHURKRZThZH
—THzEL10a M D o E A e FIEN S0,

=

BHEOBMTHBEER, TichbEA e XTI
BN E HAARDEL L X EF LT Lo THE
5. TRAFRURSPIZR (&k050%) A3
BAAUTE W=z 29, s Ao

5%
2-8-

fg.
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b A GLITCIR 1 RHELER S TRNTOFRM (2 096%)
=T &Rl LT v, Thebb—f
BLA~AIIEAE L, 4 e IR —T1 & AR
EDORMNE DT, FhABORMITEL v RILED
MR- L TEL e n T B,

DX 5 b2 REOFF ORI TR T B Ik
P HATEZI XD, HbANARE, =re
4L, Lo TREkARIBCeRid N
Bl e SR T e—F L Y SEETOIWREE
D THRTHZ ENTEL.

1 "

3 BIXI963FE LRI ILEE A Ay I B e 3
W v O HEtE RN T %) REOHRET
o> TEl. Th bOMFHERMA DI04 A H19764E %
T THEOHNAVREL, HANAhoEL e 2GR,
e FEOFSM LI orh LR L

1) AANARERBVCTRZRAHED 5 BI2RHI
—JIfzlb LT ShTva,

2) BANAFOEAeFERIEEVTULL RHOHR
DR LG - TWBH, F0hoTXToRH
H—EHES b,

3) TreFARRBWCTIRIRER—FEEL
FTERTWA,

4) EreREEHcEWT—HI LT hi
RS TER L.

P R
1) igseE, RERYZY, KT @ F4R
3, 75, 151 (1957)
2) InEE, BHREZL, KTEIM : HER
#, 79, 261 (1961)

3) ATZ=: &4\, 87, 58 (1969)
4) WIHLZRGHE, KATEE ¢ #7434 71, 20(1953)
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Determination of Aspirin-anhydride in commercial aspirin

and its prepalations

Emiko Sa1To, Hiroyasu OGATA, Toshio SHIBAZAKI, Akira EJIMA and Tetsuo INOUE o

Aspirin anhydride (ASN) in commercially available aspirin preparations, powder, tablet, pulver,

and capsule, was analyzed by H. Bundgaard et al.’s method with some modifications.

The method

reported by H. Bundgaard et al. was less reproducible for complex formulations owing to coexisting

materials.

The improved method was well reproducible and permited determination of 0.0005% of
ASN in aspirin even in the case of complex formulation.

Applying the improved method to twenty

different commercial preparations available in Japan, ASN was detected in amounts ranging from

0.001 to 0.013% in seven preparations.

(Received May 31, 1977)

i

TAEY v (AS) iTiX, HIEOHKTAE Y v
(ASN) MRTETAHLOMBS. =D ASN 12, I
DRIBUMETH DT LA, De Weck? 12X » T
Exh, IR TWS. FoEEERE, H. Bund-
gaard HOMMOERSSD. T OHEI,
docinnamate %\ 53 DT ASN i Rgycho
HREINC ¥ LTC\w5. H. Bundgaard 5051 X
HiE, 9fio AS thic ASN 234 icus D¢, 0.0012
%, 25\ b DT 0.024%TH-Te.

HELE, HAED AS kL OEBAOSETEO
E2 b, AS s> ASN DREFEMZREBL X 5 L%
fc. H. Bundgaard LD{5Ti%, AS HhicouwT
ShTwirb, TEZoFEE2HfAcEl UL
%, BRMANCOWTIRRIR TRELER 2R L,
L2 L AS 58 5H+HO ASN SISz TR L. —
5 AS HBREIFIA 51X, 122 AL ASN 2 & hig
MolDiehtdb b, 3 LA FD AS BERHHM
Bk ASN 2B dh -0 T T SEI R Fb, MEK
7o v rofic, BT v 2 BAKORKENDL
ZRI T XY, ToBEEYERR LHEO R
ERR O THRETS.

B oH

hal

a-Benzami-

L. & B
Hiz EPS-3T WHARS I & XU HIT 139 &

Vap e ali

ASN: H. Bundgaard 5 0o gk L > CTER L.
(m.p. 85°)

a-Benzamidocinnamic acid: H. Bundgaard &2
OHER L »TEAK L. (m.p. 230°)

a-Benzamidocinnamic acid @ v+ U ¥ & i B
(a-BACS)?®: @-Benzamidocinnamic acid 3 + V
v Al 0.15g %K 5.0ml s lL, €V v 10.0
ml $XW= %/ — A% ML CTEFEZ 500ml &35,

EY)Cvexs ) A (PAS): K5.0mlicy
Y2y 10.0ml 3 X 0= 7 — % iz CTIEFEI 500
ml &35,

0.5MV vEEWY OH1L.2): v vE—=AKFEH Y
w2 34g iz 2N KEREF P U v AW 185ml B XV
KEMZTEML, 500ml L35,

0.5M vV viEEEE N (PH7.8): V vEEZIKED
Ura 34g T 2N KERES P Y v ai 115ml 35X
VKEMLZTHEML, 500ml & Linb, 2N KL
F P Y v AREHFMLT, PH7.8 15T 5.
3. R M

AS 41, AS & TR, BIAEFTH, HAN T

AT 2 fE DT &
4. REBEE

AS 0.50g ¥7-1x AS BHID ASO0.50g G
B (T AS OGEXNETS) wEY, HRAR
BrAh, <XvEv 40ml XV PTIRGHL
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72 pH 11.2 o v R 10.0 ml 2z 2 45950
oW RERDD, RvEVERHB NS T &
b, 0.5MY vEER T (pPH7.8) 0.2 m! #mT
B & bRy, KER, <vEy L0ml Fo% A,
B, O/NRABREITLD. oF BRI ALERLTHE
Fexar, Az a-BACS 2.0m/, B it PAS 2.0 m!/
M0, A Wizt a-BACS, B jHicix
PAS %3 E LCI%E 382 nm ok W ers Ay
BIO A 2T 5.

(Aa—Ar) x8

ASN o]t (mg)=- 749

%10

Fo72 Ly 749 1240E 382 nm iz 9513 5 ASN @ ELS
WG 2 RIS oW IE

A L ORI

1. RET7706I0RRHER

Tl AS B53s X O BIG o ASN ofilEiz b
7= b, H.Bundgaard HOHAEYHGEEC A, 1T
B AS 251, ASN 2EHI S hicds o 7o BIATGH
PAHIRIBEAEK BRI, HIb, Table 1 ilH
H:0.0039, I :0.0043, J:0.0031, KB XU'L :
0.0034, M:0.0059, N :0.0096% © ASN Az}
Thic. FOWHBIINTRZENFER 6.7% (8 M)
Thbh, AS BRix 2.0%, (8[), AS 1% 2.7%
(81A) (Fh-Fhiz ASN 10 ug B THhotc.
HED#HINCEME2ELC, A I olERoRITA <
ZrARMELILEES, Fig. 1. OE2 S0, 362
nm ZBEAMRES bR, Bic o K EmLEt
a-BACS Dbz, PAS 2 Tl L e
DRILAR7 bAEELICES S, TERELE
AT PAE LR TH o, COMARZ FAh
B, AT ASN MIRELRWC Edlbh o 7.
P Eofsita s, BRofEizi, R 7 v 7l
TTHDHT LAY

ASN Rifrgio a2 At Fig. 1. oCO k 51,
362 15 X OF 382 nm iRIRDEmA LR L, FORIES
5 v 7 (a-BACS) ® A7 bt 362nm {23\~ T
WNHE0.07 2R L, 382nm TiL 0 Thoio. HNIK
Fhick > TEAR2Z FAED L 512, 362nm [l
HDWRILAIR L, HOXDHNIOAR2Z P ADER S
KEWV, FTIENLLE 362 35 X0 382nm izdsus
TOTFRERILEE Lz, ML Table 1. oRAFIN (U
BIEF) © AS, SgiiETs it e h, Rvey
20m! Az TRh Y, Rv¥ v 0.5ml For
&Y, H. Bundgaard HOHEIZX > TREL I £

362 % X0 382 nm i i) B PE P EOBKEDO L
TR, ThFR2.6%3% X01.2% (50) Th-
oo Bbiwd 0%, MEHEE Y 382nm F L.
382nm ¥t B ASN oL EA wwahitnd s
iz kDAL T H T TH oo, eIl I ORI
2 (1arhodsR) 12 AS300mg, 7 =94+ v 133
mg, #7 =4 v50mg, ¥4t 33mg, v aF
v7 v 13t mg, FXoUENL, AS30mg, 7 =9+
F-v 66mg, ALY AR A0mg, AT AV
50mg, dl-¥iffiAF =7 =2F Vv 17mg, 7AHYE
v 1I0mg, UV viAkar vy a 217 mg THDS,

ASN 0.008% %5435 X 5i2i%i LAz AS0.50 g
T FVTIR LIS o e 2 e In 2 DI Lieat
S TIREL, #IKS0 ASN O JE{iic 4 eTe
P Lic & 2 A0 RHIEIX 0.380~0.368 Th - 7.
7t ASN 0.0085% @ AS 2 5H{FATEFEIT 0.372
ThHhole, BIMRFB LTI, ~vA vtz e
N7 =z=53ivi4mg, 7 b7/, 7 v 150mg,
TI)=FAANLEVEE 80mg L ERAB IS LU
NORERT & X DI,

Q

)

i=1

[

Ka)

[

2

el

<
P -
400 nm

Wavelength
Fig. 1. Absorption spectra of colored product

obtained from ASN by H. Bundgaard
method

A : ASN +a-BACS, reference ethanol
B : a-BACS, reference ethanol

C : ASN+a-BACS, reference a-BACS
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D : PAS, reference ethanol
E : a-BACS solution of sample I
(same as the PAS solution)

2. HHEO~EL08

H. Bundgaard &i%, AS 0.5g /& ASN < v
v 2ml #HSCHIL, Z0 0.5ml ZHHLT
WEA, TERDONEL S ASN BAais X URE
T v EHANTL & EHEACRREAINEASH
TWBldhIGEmein b, “v¥y 2ml CIIRET
HoteDT 4ml RJAWTHIBL, %0 1ml So%
Huwbo k&L

3. RO pH & LTHIHEER

H. Bundgaard %% ASN % pH11.3 @V v[EE
R IAWT, pH7.8~8.0 THL LT\ 225, ch
ERFCHA L LS, BREMeERDH D, KED
PH 1% 6.9~8.3 ofiflizh »7coT, ko pH
CoOWTHERH LIcE S5, Fig. 2 wRT X 5k pH
7.2~7.8 THHERI MDA HUILE. &
O pH 23T 536 %% i LT pH 7. 8 DIZHIN
0.2ml TRy v/ FEEiLi-.

H. Bundgaard Hi310770REE 5 S LT\ 523,
MmIRYBERIT, 1 ~100R0HE 5 Tl d BREF
i S et 155 TR 1.4 %ETF L. HMErd
o5&, MBI 24r & Uik,

4. BRER

AS 0.50g %&b, HKEEIED ASN O~ v ¥ viF

Waml Zink, LRREFCEWEFL, WEH 1 ml

tho ASN o2 Hiilic & » TEOBEE &L oFY

%
00F oo
\0
97} T~
94- \
o
91}
7 8 9 10 o
Fig. 2. Effect of pH on recovery of ASN
percent of ASN in AS:0.005%
0.8
0.6
g
a
£
g 0.4
E
=
0.2
O/ A 1 i
5.0 10.0
pg/mi

Amount of ASN in final solution

Fig. 3. Calibration curves for ASN
—0O—:3%2nm

Table 1. Determination of aspirin anhydride in commercial aspirin and its preparations.
Sample Prepar. ASN (%0) Sample Prepar. ASN (%)
A Po. none K Pu. none
B Po. none L Pu. none
C Po. none M Pu. none
D Po. none N Pu. 0.005

E T. 0.001* 0 T 0.001*

F T. 0. 005* P T 0.008*

G T. 0.013* Q T. none

H Pu. 0.001 R T none

1 Pu. none S C none

J Pu. none T C none
Po : Crystalline Powder T : Tablet Pu : Powder C : Capsule * : importation

Fig. 3. /R Lc & 5 el i 1.25~10.0 pg/mi
FPE C RIS g AR L.

7. R AS, ™R AS HEIPD ASN OEEHER
ERECH - T AS 41, AS $ET7H, SIANHHT
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38 ok
16, HAH 7 e rF 2HOTHE oW T ASN 05
S5 a Table 1. izt

b i

AS BIATFNZIE 360 nm BT O IRz Iy 3
DRHEEA Licd O Fndo ASN iz,
H. Bundgaard H0Jb(ER 20 ¥ LT, 42t
TAHZLIRTEN ok, RS v eilagio
RIELED HEFARIFR I, E HREARMTIEE
THMEMOED /NS THIwIT, P e
382nm b L T A, HIEXL ASN RERTS

ZENTER.

Z e AVCHIREAF O ASN 2RE L &
Z A, Tablel IWRLIC X 5, REKHRE IR T
DAL D AS 3 XU ORF HI%, 1Y
DX E ASN RBEHIhAErote.

X iR

1) AL. De Weck, Int Arch., Allergy.
(1971)

2) H. Bundgaard, C. Bundgaard, J. Pharm.
Pharmac., 25, 593 (1973)

41, 391
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Identification of Psychotropic Drugs

Masako ONo, Mochihiko SHIMAMINE and Kazunori TAKAHASHI

For the detection and identification of seven psychotropic durgs included in the Act for the Control
of Dangerous Substances, Schedule IV, color and microcrystal tests, measurements of UV absorption
spectra, and thin layer and gas chromatography were carried out on a very small amout.

Some tests are specific for individual substances, but it is necessary to apply more than two
essentially different and characteristic tests to them.

The data obtained by these tests are shown in Table 1~5.

(Received May 31, 1977)

MR IR oA k&M L e, B
MORERAST O REER LT, 19715 [k
FIEDET 5 48] IR Lz, bhihIiiI972ER S

SRR HRUET A0 I E L O—MOTIRHED T
XTED, ZOF&EHIEITHRAIhTW AL
SWTIIEHE RO BED 2T, oI N EE
WD BTy Ui, SEHTX &R » TS 7
i (FIEIV) 2o TiBEEEOMmIL AL,

OB Ji ik

WHhrwFh b TIRGCBE Lo i L, AR
: W BP0 AN BT H Ik VR T S A P A AT I
IBEET ) L LTRoM L shiboT
{e2Eiss B oItk iews. TRV oI X
hadbo, Bt 747 v EvFhd o b ATiEgc
HEIh23 0, 7Ao8 Vs nTEBEIBELT
?Ihﬁi‘é:}‘b%i)@?‘;k'fﬁ:b') HAHRIAELTHBD
T, TZTROMEORRIECTAT V.

K #H

1) Azrmy 2) AFela—}
M7 2=V AFAT I ) =2Y)
F 5) =F3+ 4~}
&~

R B

1. 28Rt
oW

1) =y v eGGRE B

2) HEVvUReTREAR BRA

3) TVIF VBT VE=D A CTBR 2 S
FURET vE=v A 0.1g % BiEs 10 ml wint.
4) TR - BITRIET : WARLONGIZ K & ik T100 mZ
&L, TOI0HFRBIRE 10ml LT 5.

5 1% VBT vE=Y A HRER

6) AFREEY U v ARUMNETR T

7) OBAIEAKHE - BRI ¢ m 10mliz
KFER200FE Nz 5.

8) 10%IERTET b Y v A& « BB

9) 105%7NM7F—ne =) —LIETE

3 AR (4
) rrAgF3
6) AFFVuyv 7)) Aiy

BTl
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10) 0.2%FER =St o 2 &) — AT

11) KEREY v 282 &2 7 — AR

12) 7 c=2AAARAV Ve TR MNEHER P77 =
=AHAAYV Y 0.0lg 7 bve KER 1:1)
100 m! & Eand.

13)  TBHERSS I KARIEHE « MLkl 0.25g B
B 10m! s L, K&z T 100ml &35,

7ok

RE D ~7 ThZhiimg Forfliikice b,
AH 1) ~8) BEhEh 1T okmxs. K 9
W1 EMATcD bR 1A, AW 1062 11§
oD BRIE 1) 185%, i 12) 215
EMztcob 13) 1% nL 5. HEHEIIHHD 2
&7 — AR (110, 1—-1000) 28 L, Fo—h
FoRRECE D, A2 —ARERIELLOR
DWTEC LTRERIGY AL S,

. HByovw o757 4— (TLO)

1) R0 £k 2 & 2 — A1 (1—500)

2) Fre—1t vV Hy GF s BRIV, B
XDEX 0.3mm L, 110°, 1 BHCR BT

3) Solvent

A) Methanol : 28% Ammonia water=100: 1.5
B) Chloroform : Methanol : 28% Ammonia
water=24:6:0.1
C) Benzene : Acetic acid=9:1
D) Chloroform : Acetone=9:1
E) Chloroform : Methanol=9:1
F) Chloroform : Acetone=4:1
4) FEEH
a) 0.2%:fi= v H VRS U T AEK
b) W — K EEURIAYT
c) 1067075 —N e =& ) — LT i
BIEM A AR H TS,

d) p-CAFATIINVATAF L P p-
CRAFANT I IRVATATe FO0.5g k=2
= 50ml wwEML, R Sml dink b,

L= v{EAa VO AWEH: 4 %2 vbh ) v A
ER 25 ml 100 L B LG 1 ml 5 X UKL
FL 50ml &3 5.

W2 ERTHEET 5.

IM. »¥Aze<xt 7574~ (GO
1) AFOTE AW O 2 2 ) ~ AW
(1—1000)

2) Condition

Apparatus : Shimadzu GC 4BMPF (connected
with Digital Integrator TR-2215A, TAKEDA RI-

KEN)
Column : i) JXR, 3%, Chromosorb G HP, 80~
100 mesh
ii) SE-30, 3%, Gas-Chrom @, 60~80 mesh
iii) OV-1, 3%, Gas-Chrom Q, 60~80 mesh
iv) OV-17, 3%, Shimalite W, 80~100 mesh
v) SE-52, 2%, Chromosorb W (AW-DMCS),
80~100 mesh

vi) Pentasil, 3%, Gas-Chrom Q, 60~80 mesh

vii) QF-1, 3%, Gas-Chrom Q, 60~80 mesh

viii) XE-60, 3%, Chromosorb W (AW-DMCS),

80~100 mesh

Glass Column : I.LD. 3mm, L. 2m

Temp. : Column 170~200°, Det. 240°

Flow rate : N, 50 m//min, H; 50 m//min,

Air 1//min

Sens. : 100 MQ Range : 0.08V
V. SRR 2 b (UV)

Apparatus : HITACHI EPS-3T

HEOFAM : =FF A ~PXAZ/ A EW G-
100), fBOEREHE 2 27— W (1-1000) X EH
Z5Tds.

V. "4 7w 20 AXNT A}

HE AR

(1) 3t 5 BEFRCIENL, TONERAT LV
FIAbED, BRLEOLEBRECR L ML
B, BA—TIF ARG,

(2) AARDWTIRE—AAT A F I ALRERY
Eh, 10%AEME + Y v o Ry ing, FIeAERR
YARAFA VI ARMT, ~vEFV S Fey FHETH
T 57 I vEERE S L, BT LRI ERE
5.
RO
SULSEATG  Hifede 1g CRALATRR (40%) 1.5
ml L THE»L, 5 TORER 20 inxT
30ml L, o 3ml iwkER: 1 ml 2RNT5.

avE.avr Vv AR A~E (fx0dlg
DavFEea v YV AEREBREORKT, HE

Wz p 4l R

SAFvrRP: /v LYV v 0.5mlm K 2ml %
BRL, 54 %y riEvm3es (AN .
SH RS L OB
I. 28RS

FRATC X B EOKIGOHN % Table 1 2R3
Tablel WRLIEBYAZIrVEIV2AFTY
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Selected I-KI reagents for microcrystal test

7 -~ ..  Reagent A B C D E

I-KI (6 : 10.5in 100 m! H,0) 0.8 m! — m! — ml! — ml —ml
7 (10:35 in " ) — 0.5 — — —
n (5:30 in " ) — — 2.0 0.8 —
¢ (10:10 in " ) — — — — 0.6

Glacial acetic acid 1.8 1.8 — 2.0 3.0

Syrupy H;PO, 2.2 2.2 3.0 — —

Conc. HCl1 — — 3.0 — —

Dil. H,;SO, (1-4) — — — — 0.6

40% Mg(OAc), so. — — — 2.0 —

H.0 1.2 1.5 — 1.2 4.8

Volume 6.0 6.0 8.0 6.0 9.0

Table 2. Thin layer chromatographic data for drugs tested

Solvent Rfx100 uv Location reagent
Compound ABCDEF |® a b c d
Methaqualone 74 8 25 53 70 60 | 4 | orange — — purple
Meprobamate 70 61 10 4 40 10 | — — gray dark blue —
SPA 56 63 17 6 40 11 | — | yellow — — bluish purple
Glutethimide 74 83 38 52 73 65 | + | pale yellow gray — grayish yellow
Ethinamate 68 75 34 36 63 48 | — | yellow gray dark blue grayish yellow
Methyprylon 71 77 32 21 61 35 | — | pale yellow gray — —
Barbital 74 75 22 25 65 47 | 4+ | pale brown gray — —

UV+ : fluorescence of the plate is quenched under UV 254 nm
— : not quenched
Color — :reaction negative
a) 0.2% Potassium permanganate solution
b) Mercurous nitrate-saturated solution
¢) 10% Furfural-ethanol solution+Hydrogen chloride
d) p-Dimethylaminobenzaldehyde solution--Potassium jodoplatinate solution

Table 3. Retention times of drugs under above-mentioned conditions

Column &
Column | JXR SE-30 OV-1  OV-17 SE-52 Pentasil QF-1 XE-60
C°£;m d temp.. 1790 170° 170° 170° 170° 170° 170° 200°
Methaqualone 53.8 30.5 17.5 39, 5* 5. 9% 48.6 31.0 25.3
18.5% 9,9% 5. 8%
Meprobamate 14.3 5.5 4.8 10. 0% 6.0 9.7 19.8 28.8
SPA 10.5 5.6 3.5 10.9 3.4 6.7 2.3 2.4
Glutethimide 17.4 12.3 5.7 32.0 6.6 14.5 16.6 14.1
Ethinamate 3.0 2.0 1.2 3.8 1.5 1.9 1.7 —
Methyprylon 5.2 3.5 1.9 7.9 2.2 4.1 5.9 5.5
Barbital 4.3 2.6 1.6 6.0 1.8 2.8 4.5 6.6

* : Column temperature 200° — : no peak appears
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v L1 %O VR s BRI X O10EREE
FY A FRBECTH LM EEOERTH, IR
BERHENE ot AT v A R7 AT 5
~AERE AV E ERTRATINHERTH - .
Z DT DTSR T U R RERR RV N3
ZENTET.
II. TLC

MRS R e s 2 4R R & XU
Jetaflic X L% Table 2 1ZiRT

Table 2 CRXROFIMRICE h ALy, ¥Rt
BLTLEFAX2LHUTHS (b, o, Fr@iHLR
4} (254 nm) THRIRA DI D7 FAFIL0oN,
FEBlO RS H L THA N2 A S e 30E
B EMTES.
1. GC

WD AL T GC T okl 4 Table 312k
7.
NF AMEER 170° 12— T 5 & tr 3K E {72 DG
ANRDHY, ThHIIIER200 EFs s EHIEL
W, A7RAR—FD2ZES T AR bROE
Bl TRIEI—D ¥ — 2 2RI TR OSILRIRL
TwhH Table 3 itk biE—~270 tr #ER L.
v. UV

PEFETL A Table 4 2R3

ATRARAR= L BIVANEZ—ALDAR I ~LTE
TEFIHTIRRIRE R S, A —442 0.1
N Kb b Y o AT TSRS S h 5.
Flo=F A — MERRDIETC T A 2 ) — L
WP OEIER 2 S ki ie S Il T & U
W,

Table 4. UV data of the drugs
= 3 MeOH JMeOH
min max
Compound p” O
AL
Methaqualone 214 1178 225 1470
250 273 265 405
289 107 305 152
313 116 316 118
Meprobamate — — — —
SPA 233 3.3 253 13.2
254 13.0 258 17.5
260.5 15.2 262 16,5
267 11.2 268.5 12,9
Glutethimide 249.5 15.9 252 17.3
255 15.9 258 18.5
262 14.0 264 14.6
Ethinamate 270 0.02 305 0,04
Methyprylon 254 0.38| 295 1.90
Barbital — — — —_
*229 206 248 360

* rin 0. 1N NaOH — :no peak appears

V. =409 YZ7LFX b

RN L o THHI R L DTV D
C, ML TAVWSC LDTEAREEHESZ LI
TR TH - 7ed, WRORTIT X SIS L O%;
RO ¥R+ % (Table 5-1, 5-2).

AZH R VR hOORWCHESTHNEENTS
M, 2FwAx—b, SATFF I VO, BRER
ATz h bESTL L3 boTinil, EL

Table 5. Crystal building (—1) and crystal forms (—2) of the drugs
with reagents for microcrystal test

—

Reagent

Table 5-1. Crystal building

B I-KI
HAuBry Volatility test

Sample T — B C D E

Methaqualone + + - + Vs
Meprobamate — + - — - - J/

SPA - + — — — + _+
Glutethimide — + + — — — J/
Ethinamate — + — — - + V4
Methyprylon - —_ - + — - J/
Barbital — + + + - + v

+ :crystal forms — :no crystal forms
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Table 5-2. Crystal form

Drug Reagent Crystal form
Methaqualone I-KI-A Dichroic needles somewhat curled, brownish CP, negative clon-
gation RP
I-KI B Dichroic clusters of blades, whitish brown CP, positive elongation
RP
I-KI C Neecdles, brown CP, negative elongation RP
I-KI E Dendrites of needles, brownish CP, positive elongation RP
HAuBrg Dendrites of needles and square plates, yellowish CP, the former
shows positive elongation RP
Meprobamate I-KI B Rods, reddish and birefringence CP, no elongation RP
SPA I-KI B Rods, orange CP, no elongation RP
Reineckate* Dendrites of needles, whitish CP, positive elongation RP
Glutethimide I-KI B & C Plates and rods, reddish and birefringence CP, no elongation RP
Ethinamate I-KI B "
HAuBr, Rosettes and curled featherly crystals, whitish CP, the former
shows positive and the latter shows negative elongation RP
Methyprylon I-KI C Small square crystals, no elongation RP
Barbital I-KI B Dichroic clusters of blades, birefringence CP, no elongation RP
I-KI C Dimorphic; clusters of blades, orange and blue-green CP, no

elongation RP, and squarecut crystals, red and birefringence
CP, no elongation RP

I-KI D Dense rhomboid-type crystals, dichroic, birefringence CP, no
elongation RP

HAuBr, Clusters of small plates, brownish CP, positive elongation RP

PC : observation with polarizers crossed RP : observation with red plate * volatility test

THEET 52 vHTHHOTHRIEIVLRG. A nbil. bitbhof it &z 3 TLC
SEOWTIRKEHET Y U AR THELTE bR X BHEED BIA®D % OMRERITH D & L RR L.
BUOAFAT IVOTAIEMLBZ LTk o THE AR EABYETET R X - 1.
S}BHT ENTEL. )

FTI A I I 5 4D BBV S E R 5 l)iﬁn?B?iiﬁﬁ mm;(mmy91ss
S IE MR DI & LCoEER S ot uwg;mf$<wmﬁ9i41awm§m:u

LEOMBEREOEL LA L LTWEDOT, Pik (1974) ; 92, 44 (1974) ; 92, 46 (1974) ; 92, 50
OFFE I, TR T ORI AT R BT (1974)

TR T AR, Sh LSS TATIS his 2) KTFETF b : fiERE, 93, 95 (1975) ; 94, 46,
N . ) _ 1976)
HOTRILWDT, FA—EEIC X 5 R T ok ( ]
3 BT« fmadatiip, 87, 1 (1969
BEXARTIETH Y, @4 fik2 BT Tt ) REET : MR (1969)
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Studies on the Analysis of Pesticide Residues in Foods. (XXVI)
Analytical Method for Organochlorine insecticides

in Garlic, Onion and Welsh onion

Tae Naranisui, Kumiko Sasaki, Mitsuharu TAKEDA and Mitsuru UCHIYAMA

Organochlorine insecticides were studied to establish the analytical method in garlic, onion and
Welsh onion by gas chromatograph with electron capture detector (ECD-GC).

Dialkyl disulfides containcd in the above vegetables, such as methyl propyl disulfide and allyl
propyl disulfide, interfere very strongly in the analysis of the insecticide residues by ECD-GC,

The removal of the interfering compounds in these vegetables was examined by column chro-
matography on alumina treated with silver nitrate and also the analytical method for the insecticide
residues in the vegetables was investigated on the basis of the column chromatographic results.

The method consists of four procedures, extraction with acetonitrile, clean up with a Florisil
column and an alumina column treated with silver nitrate, and then the determination by ECD-GC.

It was shown in this paper that the average recovery of the insecticides added to the vegetable
homogenates ranged from 82 for 6-BHC to 96¢ for heptachlor epoxide in garlic.

(Received May 31, 1977)

EhE, h¥, Ak, TbBIUbo%1 57k
Eo Allium JRiZfR 35 LIFE, Ex o7k
FCIRTBREMSZEHT LTI Y, Zh bt
EF I 2% (ECD) i i\ JEIEE AT T B 720,
Zh bR o IR B LR AT R T H
iebo LT3,

Allium JRiZ[5T 505 B, EhELnEH
EhbhbhOAWHARE LT ORI LTE
b, ThOEFROREEBESRNEROM kO
TR E LE LD THEARMNMETSS.

S|, BN h oI R o -t &
LT, h¥, Azl iy Alium Bic31 5 Y
HATT BRI, Ch BT
RO S Lo A /L, YT oM
T DT T 5.

15
LIS

gt M0 ik

1. HB&LUvED
DET D b ORI i U,

TR < AR D S

T ek, RIS T (A2 2T
FREFRMAIEDEEEE A ~Fy Yy Iml 7
AY¥Y v 0.6pg, o-BHC BXU~NF 22700 ¢ =R

2 F 1.0 pg, v-BHC, pp'-DDE F4 A4 F Y v X
L=v FY v 2pg B-BHC, §-BHC, pp'-DDD s X
U pp'-DDT 3 pg G471 5.

ARG THEIRIDEATE B+ LAIR0 7 & Pyl

A

2. SRERRME
D @ oW

#—30kH & LT 100 g % 500 ml o S3iaiiHc i b,
T b=V 100ml #ink, SHNNRE HEETIR
Lo, AT s, Rmitikaraiihic L, K Som!
BIUT7 = U 100ml s, Pt/
B, Ml % 5 Stk 200ml D ARTHD U D
DEhe B L, ~%Fv v 100ml FoCc2mEE S
5.~ vRILHEE 500 ml o4 EalEhiefy
ok, K 100ml o 2@k, AR F Y ¥
ATRALIE:, 25700« =y v tfii (K-D
WgEnn ¢ 10ml CRIETEHET 5.

2) TRYSANFTALIBZV—VT T

130° C—FNESREE Lic7 m ¥ 20 20 g PR
22mm, X 30cm @ 7 v = MFL~FF VIZ X A1
RTHETAL, SHRMANRE> P Y v A 8g &N
LT rY AT AT S,

Zhuz~F o v Sml 2k, 5500\ T15%
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== FAEI~F Yy vThTh 200ml o TGl
%, HIEHPAIK-DEGN 2 ITH S ml & TIRIE
T 5.
3) WBEARTAIFCIBZ2YV~vT v
AR 0. 75 g 2K 0. 7Tml L, 7=+ v 4ml
iz, chie7r iy 10g 2 TILEGLT
H—{bLicth, 7t viiEiRdes.
LEROMBEELETAIF g L6 UDEK
W P Y v A 3g P ARTHHHE 10mm, £ &
30cm 07 r< MR~ FF VI BB TRTAT
%,

Table 1.

TOTAIFAT AT v ) CANRTE RN, ~
F4 100 m! TEH L, FLPGIK-DEEI TIRE
T SmlizififiiT 5.

4) HARZw= b ITST 40—

HAZw= b5 7 4 —4fbiZz—35 LT Table 1

B 1.

G

1. BEEBMEBAET7LIFATLALOBEREXD
[E 4z 2
PERIR(E 3) W LA Tl LT A S+ 5 A

Operating conditions of gas chromatography

Temperature (°C)

iqui > Column length Gas flow®?
Liquid phases Detector and 0o (cm) (kg/cm?)
injection port
5% OV-17 250 235 150 0.5
2% DEGS+0.5% phosphoric acid 250 180 150 0.7
1% QF-1 200 145 200 0.6

a) Solid support; Gas chrom Q (60-80 mesh)
b) Carrier gas; high purity nitrogene

Table 2. Recovery of organochlorine pesti-
cides from alumina column treated
with siliver nitrate

Pesticidelevel | Reeovery
{(ppm) /

a-BHC 1 102

B-BHC 3 96

7r-BHC 2 100

d-BHC 3 96

p»'DDD 3 95
pp'-DDE 2 101
pp'-DDT 3 98
Aldrin 0.6 103
Dieldrin 2 96
Endrin 2 94
Hepachlor o

Pesticide standard solution A (1m/) was
subjected to the alumina column and eluted
with 100 m/ of hexane.

Each value is the average of 3 determina-
tions.

Table 3. Recovery of organochlorine pesti-
cides added to Allium crops

Recovery (%)

Forticica-
Pesticide tion level
: . Welsh
(ppm)  Garlic Onion | 2o
«-BHC 2 95 20 92
B-BHC 6 87 92 90
r-BHC 4 93 96 92
0-BHC 6 82 8% . 8
pp'-DDD 6 94 90 93
pp'-DDE 4 88 88 85
pp'-DDT 6 86 85 88
Aldrin 1.2 95 94 93
Dieldrin 4 93 90 89
Endrin 4 92 90 88
Heptachlor
epoxide 2 9% 92 89

The samples were analyzed by the proposed
method 1hr after fortification.

Each value is the average of 3 or 5 determi-
nations.
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CHEBERERIIETTA Iml ML, ~F+v
100 m! C#HH L& OB E Table 2 1277 L7e.
EERE Endrin @ 94% 267 4 F Y v 103% O
Mied b, FFEHCBIFREREYR L.
2. RInEYRRER

AR, ThER It oif—ki i 100 g 17
WIS AT RN B 2ml RiRInL, M4
20 WAL SHEINT LI Lich oizon,
TR FT Lkl oTAIRL, (RMEIIRJIMR % 1T -
oo FORMA Table 3 1. ERSURIzAR
{ D J-BHCD 829% b ~Tx 7 mle =i FO
96% DIEEPIZ D b, JEHC BUF AR AR L,

BRI LR o TR LG A 7
75 A0—{% Fig. 1 & Fig. 3 1= 8157,
Bk e - 27Tt o oK E R di e — 2z
LARERMN, FFOR—AS L vOZERITIED L
hEN, FHIERNEOS M LA L2k
T VRIETH T

Typical gas chromatograms of garlic
A :fraction 1 B : fraction 2

C : insecticide standards

1; aldrin, 2; «-BHC, 3; r-BHC,

4; heptachlor epoxide, 5; pp’-DDE,
6; dieldrin, 7; endrin, 8; §-BHC,

9; 8-BHC, 10; pp'-DDT, 11; pp'-DDD

Fig. 2.

Fig. 3.

A

Typical gas chromatograms of onion
A :fraction 1 B : fraction 2

C : insecticide standards

Figures on the gas chromatogram in-
dicate sample number described in
Fig. 1.

A

Typical gas chromatograms of Welsh
onion

A :fraction 1 B : fraction 2

C : insecticide standards

Figures on the gas chromatogram in-
dicate sample number described in
Fig. 1.
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FEhE, h¥RITRARL LD Allium JRi)f
TAREMCI I ORERG E LTS T AF LA L
7 4 FEOIREN LR TE I, Zhbih ECD-y
AZBT LT T7 4~ L BACER LTS T
EloTHED, MLHOFEIL Y ) Zhbiirhedh
e Gt Z BT A RIETT A in e,
Lo T h b h o7 B R IE 0 SiTc 3
WL BT AR A oL 2 EI T LR B
5.

FELY XEREROFRERNEOSPIEE LT
M= vH vERS Y Y AT X BRI L
TWBH, o8, 7AFY v, pp'-DDE 35 X O
~T & 7w AOERENIETTEL, ChDEED D
LA EHOMEED LR IR O B R 0 3¢
JBEHZET A7 b, pp-DDE i LTk efio
KM H B, Fic Holmes H¥ iR TUIE L7
NIFHAT AR VI TT7 4 —T, PRL TV Y
AENBS AT 7 4 —~T2V—~VvT v 7§
LR L5, Holmes 5% 13 Allium J&ic
B350 E LTERFORYIND EIFTxh, ©
Do Allium FoR{ECIERK LTHBT
ZEERTHD. —FPR B OJFILIT G
RVEVTHY, MEoE 7= P Y R hEH
WL LTV A, T, MATHZ Ll
Ferruo.

WEALA DL ERB I 2 AL,
ECD-#A 27 wu= b 27357 4 — 2B 58EHDIRE
ORMTHRN LIELERVCHR T2, Thiky
AN7 4 FPREIOFIHESEHIE LA LGRS L
i, LicdtsT Allium Bicfi3 5 aEnc &
hBEHIULEHHRec7ArE L AL 7 4 FHIOLS
PThBHo bV LT, EILoAEIIREAY
RN EEZ bR,

Holmes 521372 A, F+ XY BIVMLLEREY
OTAA BRSO e R TR L7 v 3
FHTRRIBL Y~V T v TR TH ot L s
LT3, &2 T DI E s kR
35 X UERRIRIC OV T IR TR i U C
LTt Fh T AV ThE LR s

Uk FRIRMCRE L& T A,
LIS TUERINCIR LA E 2V~ v T v 7
LR eV R LIt S N il S AL e
ETEI AL 2 > TV B, BUHlofE)C
HHDRFE LRI Lied o 1o D TH BT,
FRAR BT IV —~ v 7 v F7RROED RIS
BRI CHI LAcT A S F AT RIRR I T7 4 =T
DHEMATHSFE TR o BURFRIIER I L <, (Table2),
Zht Allium BEEHO 7 UV —~v7 v 7 & LTHW
BRI AREShIeD T, FEFR LIAPidic
IAEMORIEREERE, RERITIZAICLIED
WY LA & = 5, Table 3 10 & 5 RUTF/RES
Beln s aE. SR OENEIRSEREE LT
THIEHULEL 7 /v 3 S DENIC A IZKI L T bg
PETHBR, FhFEFTE3gTHaTthh, 2o
F, ~FH v 60ml @ TR B, T
Allium JRo & 1FH o TR RIS iz kT
3, TR v 2 5g BV, ~F9v 100 ml
TR TNE LG 500 Lk S .

ER #

1. AR, Eh¥E, hEkE Alium [RjEdTs
B o RAE BN IR0 A PE 2 /EsL L.

2. TEBATT A > AT A LOATEEI LD
RS IET T TH - o,

3. RAKRK, ERER IVREDW T EERE
FEOHEMEANTEBRZ TV, ARk 42 HE L
fo. BTz A @ §-BHC @ 82% A~

ZrwL e = BEF Y FD 6% OMPMNIZS - 1z,

X ik

1) M. Boelens, P.]J. de Valois, H.J. Wobben, A.
van der Gen : J. Agr. Food Chem., 19, 984

(1971)
2) #EEh, REOUA, AW TS ik, 18,
149 (1977)

3) D.C. Holmes, N.F. Wood : J. Chromatogr.
67, 173 (1972)

4) RIEWG, SR B KBAET, Ml %,
BEFUERTF, E3EUT - gk 14, 574(1973) -

5) spRhii=, ML, $MEFES :bid., 14, 474
(1973)
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The Gas Chromatography of Propantheline Bromide

IHiroshi NAKAHARA, Tadashi SuirpaTA, Hisashi Oka,

Iliroshi ISAKA and Kenshu MoCHIDA

The pyrolysis gas chromatography of propantheline bromide (PB) has been studied.

The gas chromatography-mass spectorometry of the pyrolysates indicates that the products are
methylisopropylaminoethanol xanthene-9-carboxylate and diisopropylaminoethanol xanthene-9-car-
boxylate (peak 1 and 2 in Fig. 1) which are derived by the elimination of isopropyl bromide and
methyl bromide from the parent compound, respectively.

The area ratios of these peaks were invariable regardless of either the pyrolysis temperature

(190°-300°) or the concentration of the solute.

And good calibration curves based upon both

peaks by the use of 4,4'-dinitrodiphenylmethane as an internal standard were obtained in the
concentration range of 200 to 700 pg/ml of PB (n=6, r=0.9997 or above).
Therefore, the precise determination of PB will be performed by means of this pyrolysis gas

chromatography by the use of either peak 1 or 2.

(Received May 31, 1977)

AR & LT/l bR Tn B ik 7 m e
v7U v (PB L (1) oA T 547 vE=D
AFETHBICD, FOHAIr= 757 14— (GC)
WIS GC L 7%, PB OB MRIGIY, TAFA
Tr<g FOREENHAGIN BN, Rigotc7 A0
TERAT LTS, JHO MG AR O AR
EThHBEHILLRS.

4107 v = v MO MO RIGIZ oW TORE
PIedP®, PB O X537 ARAEDORID 4IRT
vE= g Ao iR, BEAE bR,
WM S, 487 v =9 L 0— 0 FIZ& R
o GCizpl13 51k ¢, antrenyl bromide (11)
O, B CH:Br &Jif CHsBr a2z AoicxfL
T, PB o#imizit, is0-C;HBr O Z ML T
methylisopropylaminoethanol xanthene-9-carboxy-

late CRIGA) »VEIRT 2 EHBE LTV 3.

CH, CH,
— N/
S ch
O\ -COOCH,CH;N+-CH, | Br~
D ch
< N
CH,; CH,
(1)

7\

\/” CZHS
HO—({—COOCHzCHzl\ll*—CHg Br-

/I\\ (|:2H5

9

()

A1z, PB © GC LFTFIc st 5 S MG D
MO, HHTRIES Y OMIE L s, GC
¥R TALELIE, FARAIRR LSS5 T 4 —RAA
<Rz b w Y~ (GC-MS) iz & b kAo e
Bk AT,

B S

PB: BAHRi R AV FrErTaa — e =
~FAC2EEHh L, THROTHA—H L b0k
JHILAY A

diisopropylaminoethanol methyl bromide : Robin-
son OHE? I LI VER L.

xanthene-9-carboxylic acid : BRL0HIED i L
Pt AR A B

4, 4-dinitrodiphenylmethane : GC [z X h 1 &~ 2
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v b 73 7RSI E LTS 24580, HiZ
K-53 Flxazu<t /o724t Lik.

3. RERRME

PB o 500 pg/mi @ 7 v = koL LYEWi%, GC, GC-
MS OFFHERE Lo, FIcBBERo 7oz,
PIEnEdTT & LT, 4, 4'-dinitrodiphenylmethane
% 330 pg/ml &t PB D27 v wih A AR AENE
e L.

MBI UEZE
1. PBOHRYAR M5 74—
PB @ GC i1, Fig. 1 wirt X 51,
sbk2v—r%b X,

v—71& 20, Table 1iZRTX 504
AT it BIEA DTREE 190°-300° DG Tz —E

Ve g A

UZ\_.H
I

Retention time (min)

Fig. 1. Gas chromatogram of propantheline
bromide

Peak 3 depicted by a dashed line is 4,4-
dinitrodiphenylmethane used as the internal
standard.

condition column: 3% OV-17/Gas chrom Q
(80-100 mesh) 3mm¢ X1.5m glass column,
column temperature: 220° injector tempera-
ture: 250°, carrier : N, 60 ml/min

Thoto.*

Ffe, WlERAZCLmiite, ey, v~
1 33XV 2120, 4,4’-dinitrodiphenylmethane
G NIRRT X o B R ERT 5 &, Fig.
2 it X e, PB 200-700 pg/mi oFEM-CREFS
FifEBIfR (n=6, 0.9997 BIL) »f}ohif.

LicinT, €~218I020WTFhiAwvwT
b, HABREOCHEXIZLEALZTTR, PB off
FEDBWEREMAETH B,

2. PB LiUBIE{L&HMD MS
PB, diisopropylaminoethanol methyl bromide s
X 0 xanthene-9-carboxylic acid O=zxAR27 2
% Fig. 3 wiRLk.

Table 1. Effect of decomposition temperature

on the ratio of peak 1 to peak 2

Decomposition

temperature Area ratio
1€0° 6.19
220° 5.98
260° 6.33
300° 6.24

column temperature 185°

3.01 10.6
E N
a2 e
< ]
9] O
(=% (=%
= ~
T o220 04
g 3
o (=9
£ 2
E g
< «
E 10t QZE
0 200 400 600 800
Propantheline bromide (xg/m/)
Fig. 2. Calibration curves for propantheline

bromide based on peak 1 and peak 2
a) 4,4'-dinitrodiphenylmethane 330 pg/ml.

* 5 AREEAME D GC HRETIRINDT,
PO ERE X DA B %,
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152 M
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0 S B S S S Yt S
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mfe
Fig. 3. Mass spectra of propantheline bromide and its related compounds
(a) propantheline bromide (b) diisopropylaminoethanol methy! bromide
(c) xanthene-9-carboxylic acid
condition ionizing energy: 70eV, accelerating potential: 1.2kV,
ion source temperature: 250°
PB 2 4fk7 vE=U R THHID, HFA44v  FBGAT X DI iso-C1;Br L7 methylisopropy-

E— 2 AR IR, BohicAas2 b M*f"é}f@?_l:
RO =AART b A DN, BOMIKIEE LT,
B8 CHyBr EJE {50-C3H;Br %% % 414, Scheme 1 iz
BT IS 7F AT —vavitkh, Edtdv
Y- 7 O{IAEE e D,

Tisdbh, m/e 33, 32B5(IV) xthth PB
& & CHyBr, iso-C;H;Br AiiiifH PRI
SHEL, DWW TAFLT AN LT ERER,
m/fe 338(VI), 3100\ *4-x%. [FEOIMTES X
U735 7 AVF— g vt diisopropylaminoethanol
methyl bromide D<= RARZ P LB NTLHLHES
o, b, itz X b i CHBr L7 diiso-
propylaminoethanol ©OHF A F v — 7 1TiiY+5%
mfe 145(V), DWWt CHyr Lz m/e 130(IX), *

Foinsy

laminoethanol OHFA A v — 24T 5 m/e
117(V1), >\TBE CH;e L m/e 102(X) A lzzX
hie.

m/e 114, 86, 72, 58, 41, 20 i3, PB I X T¥ diiso-
propylaminocthancl methyl bromide (Zd:fo 7 5
TAVIELXVTHY, FhER Scheme 1 jZ/RL
o, (XD, (XII) s X ot (XTI, (XV), (XIV), (XVI)
X (XVID, (XVII) chsLHEIns.

—7J7, m/e 181, 152, 90.5 i xanthene-9-carboxylic
acid iz T, R — 2 TH BN, m/e 181
17, XIX)®Thd, m/eN.5 XFDETNF 4 —
AX Vv ThHHD. i m/el2BTICIELE E— 7 **

** mje 181—>m/e 152 pitZgE v — 2 DEF T
m*=127.6 ThH 5.
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I‘: C0- 1 io-CH 7:’3 CHs 17 hen Rz’ 31
1s0-C3H; 5
— CH-CH; \ \
v cH 5 / — -COOCH,CH:NRCslly
oL Hh 1 ROCH.CHLN —aee /e 152
Vv H iso-C3H; | 145 \ (0]
vi cH, |17 (XIX) mi/e 181
— CH;-
— ROCH,- 3
Ton R R m/e
CH, VII O~ | #s0-CsH; | 338
lon LS CH-CH LHCHs | o [ en,” | w0
XI | iso-CiHy | il4 LCH-CH; ROCHCH,N* x — i 130
A Cll " C}12=N+ \R’ H 150-Lslly
Xl : 86 v X CH, | 102
\S
— ROCH=CH,
— CHy=CHCH;
CHCH; ;
Ton R mje 4 I'on - R e
: ¥ HN* XIII | dés0-C3Hz | 86
XV | s0-CyH, | 72 CH.=NHR’ “R v i -
Xvi| Cih 44 : :
- T when R'= iso-Cyll .-
— . when R'=is0-C3Hy
~ CH;=CHCHs s CHa=CHCH,

+
CH,=NH,
(XVIII) m/e 30

H:N=CHCH;
(XVID m/ed4

Scheme 1

NElbht-0C, m/e 152 11 (XIX) mbD 735 72
vi—va vEBRITT L b AER LA F vichskd
5L0EELLRD.

3. PB @ GC-MS

GC X AR LB ERY (Y~27 16X
2) © GC-MS D45k Table 2 12§/,

¥~ 2 1Tk, mfe325, 310 AWML I hi-niexiL
T, ¥—2 2Tk mfe 353, 338 B Ih, +hF
hiiiio Scheme 1 0 (IV), (M) ¥ X0 (ID, (VD)
ERIBELTWA. Ebiz, ©—27 1iKiE, m/e 114,
72 BB LR, ¥~ 2 21Tk m/e 58 MEBH HR
fohotz.

Licd s, RO, ©~27 125 PB b
is0-C H;Br 23t L7- methylisopropylaminoetha-
nol xanthene-9-carboxylate "THbH, v — 7 223,
PB 7 & CH3Br 25t L7 diisopropylaminoethanol
xanthene-9-carboxylate "CH 2 L& RIELTW5
L, AR ILE~YAANI PAY, ZD2
HMOBIHERAOERAR 7 v v & LTI Lic
EREFEL TS,

trt T v

PB o GC i, #pfRic k2~ %h 1t £
O 2 €~ 7 OB SFRE (190°-300°) 3 X O

Table 2. Relative intensity of major ion peaks
shown by GC-MS of peak 12’ and

peak 28)
Ion peak m/e Peak 1 Peak 2

353 — 2
3338 — 18
325 5 —
310 17 —
181 100 100
152 20 18
127 4 8
114 — 55
86 73 27
72 — 32
58 13 —_
44 53 30

&) in Fig. 1

condition column: 3% OV-17/Gas chrom Q

(80-100 mesh) 3mm¢ X1.5m glass column,
carrier : He 2kg/cm?, ionizing energy: 70 eV,
accelerating potential: 1.2 kV, ion source tem-
perature: 250°



52 i

xR B

oo

=
oF

41 95 % (1977)

PBEOREY ST, —E Thot. ENERY
(Fig. 1, ¥—71) X PB 25 iso-C;H,Br #% i
L% methylisopropylaminoethanol
carboxylate Th b, FIfRAERIE CHsBr 23
L7- diisopropylaminoethanol xanthene-9-carbox-

xanthene-9-

ylate “CH -7t-. 4,4'-dinitrodiphenylmethane #Jf]
WP aT L akIkas, PB4 LT 200-700
pg/ml OFEIAT, & LITRIFARTIERRL (n=6,
r=0.9997 Ll1), ¥—271 B LV 200TFhE
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5.
®hiz, MS, GC-MS %z LT\l &, %54l
TR - P RUTSERRSE ENIFAL ST, FSAE=nh
iz e ORIt ek B ARTERER iz
AL E T

P iy

1) M. Hesse, W. Vetter, H. Schmid: Helv.
Chim. Acta, 48, 674 (1965)

2) H. Schmid, M. Hesse: Liebigs Ann. Chem.,
696, 85 (1965)

3) P.J. Smith: Can. J. Chem., 52, 365 (1974)

4) R.E. Verrall, J.A. Burns: ibid., 52, 3138
(1974)

5) T.Laerum, K. Undhcim:
B29, 213 (1975)

6) (a) WARIIESE, P0G, WU TE WFEA
T OARHEER S90S MR BT IV T
p. 61 (1970)

Acta Chent, Scand.,

(b) HRARITEE, YIS o PR RO
146 SEPE, p. 389

7) R.A. Robinson: J. Org. Chem., 16, 1911
(1951)

8) HIJLCZIE H ANERJi, p. 728 (1976), JEkH
9) J. Heiss, K.P. Zeller: Org. Mass Spectrom.,
2, 829 (1969)

Application of FPD (Flame Photometric Detector) —
Gas Chromatography for the Determination of
Benomyl Residues in Fruits and Vegetables

Masatake TOYODA, Yoshio ITO and Masahiro IWAIDA

An analytical procedure is described for the determination of benomyl in vegetables and fruits.
The method involves ethyl acetate extraction, clean up on an alumina column, partitioning between

methanol-water and ethyl acetate, and benzenesulfonation of benomyl residues.

The compound is

quantitatively measured by FPD-gas chromatograph. The method is sensitive to 0.04 ppm benomyl.
Recoveries of benomyl from fortified samples were about 80% at 0.1ppm level.

(Received May 31, 1977)

The simultaneous detection and determination
procedure of thiophanate methyl, its metabolites
and mono-sec-butylamine was described by Ito et
al.P. This procedure involves the benzenesulfona-
tion of those compounds and the determination
by FPD-gas chromatography. Benomyl (com-
mercialy called Benlate) is widely used in the
cultivation of vegetables and fruits, and is known
to be metabolized in plants remaining in the form
of methyl benzimidazole carbamate and aminoben-
zimidazole®?, which are the same metabolites as

those of thiophanate esters. Therefore, the above

FPD-gas chromatographic procedure is modified

CO\IIth

@[ >~NI!COOCH]——©i >NHC00CIIJ
N

Benomyl MBC{methyl benzimidazole
carbamate)
H
N
L
N
2-aminobenzimidazole
Fig. 1. Metabolic pathway of benomyl
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for the determination of benomyl residues.

1. Reagents

a) benomyl: mp. 322-325°, Nippon Soda Co.,
Ltd.

b) Na acetate-NaCl-NaOH solution: 33g of
anhydrous sodium acetate, 200 g of sodium
chloride and 40 g of sodium hydroxide were
dissolved in water, then made up to 1,000
mi¥,

c) activated alumina: Aluminiumoxid stand-
ardisiert Art. 1097 (Merck) 100 mesh, activated at
110° oven for 24 hr.

d) benzenesulfonyl chloride : bp 176°, redistilled.

Tokyo Kasei Kogyo Co., Ltd.

2. Conditions for gas chromatography

a) FPD gas Yanaco G-80
(Yanagimoto Mfg. Co., Ltd.)

b) column: glass tube 75cm in length X0.3cm
id packed with 1.5% SE-30 on Chromosorb G
60/80

¢) operating conditions:
200°, detector 240° and injection port 240°:

chromatograph :

temperature- column

flow rate- N, ca. 25 m!/min, H, ca. 0.5 kg/cm?,
air 0.5 kg/cm?
3. Extraction of benomyl residues
Fifty grams of sample were mixed with 25 m/
of Na acetate-NaCl-NaOH solution and 100 m!/ of
ethyl acetate, and then subjected to homogeniza-
tion. After the homogenate was centrifuged, the
upper layer was decanted and stored, while the
lower layer was again homogenized in 100 m! of
The combined

ethyl acetate layer was dehydrated with 10 g of

ethyl acetate, and centrifuged.

anhydrous Na,;S0,, then concentrated to 2m/ in
a Kuderna-Danish concentrator.

4. Alumina column chromatography

The ethyl acetate extract was poured onto
alumina column (2X9cm) in which case the top
of alumina was covered with small amount of sea
100 m/ of ethyl acetate and 100 m! of

mixture

sand.
methanol-water (1:1) was applied as
eluant in turn. Methanol-water fraction was
collected making each 15m/ as one fraction.
Benomyl residues were eluted almost all into
Fraction No. 2 of methanol-water mixture. 15 ml

of Na acetate-NaCl-NaOH solution and 2g of

1.5% SE-30
Chromosorb G
C.T.200 C

Benomyl

1 2 3 4 5 min

Fig. 2. FPD Gas chromatogram of benzene-
sulfonyl derivatives of benomyl

200
100
—~ 50k
g 5
£
=
e
=
=
’:U
10
Injection volume:
sk 5 ul
1 L J—
25 50 125 ng

Concn. of benomyl

Fig. 3. Calibration curve of benomyl

NaCl were added to the fraction, and extracted
with 45 m! of ethyl acetate.
washed with 10 m/ of water and dehydrated with

The upper layer was
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Table 1. Recoveries of Benomyl Added to either Within 25~125ng of benomyl, a linear FPD-gas

Orange Peel or Cucumber Fruit

Fortification

Sample 1 Recgvery
evel (ppm) (%)

Orange peel 0.1 82.1+6.5

0.5 90.0£2.1

Cucumber fruit 0.1 83.2+7.2

0.5 90.242.6

average of 3 samples

anhydrous Na,SO,, then concentrated to 2 ml

5. Benzenesulfonation

0.1 m! of 1055 NaOH solution and 8 g/ of ben-
zenesulfonyl chloride were added to the concent-
rated solution. The mixture was shaken for 10 min,
then dehydrated with anhydrous Na,SOq.

6. Gas chromatography

When the derivative of benomyl residues was
injected into an FPD-gas chromatograph, a typical

chromatogram was obtained as shown in Fig. 2.

chromatograph response (peak height, mm) to
the benomyl
Fig. 3.

7. Recovery test

(ng) was obtained, as shown in

In order to test the efficiency and sensitivity of
the proposed analytical procedure, orange peel or
cucumber fruit were fortified with two levels of
benomyl. The results were summarized in Table
1. The recovery of benomyl at 0.1 ppm level was
above 82%. The detection level was 0.04ppm

for benomyl.
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Detection and Determination of p-Hydroxybenzoates
in Cold-Pressed Wheat Germ OQil

Masahiro IWAIDA, Yoshio ITO, Masatake TOYODA
and Hideyo SUZUKI

Methyl and Propyl esters of p-hydroxybenzoic acid in cold-pressed wheat germ oil were deter-

mined. The germ oil was capsuled in gelatine membrane.

Some of the methyl and propyl esters

of p-hydroxybenzoic acid, which had been contained in gelatine membrane, were dissolved into

filling.

(Received May 31, 1977)

Germ oils were imported as health food from
U.S.A. The components of these were expressed
in Table 1.

(Pr-PHBA) is allowed to use on soy, fruit sauce,

Propyl ester of p-hydroxybenzoic acid

soft drink and vinegar, but not allowed to use on
the other foods such as health foods in Japan.
Methyl ester of p-hydroxybenzoic acid (Me-PHBA)
is not allowed to use on all of the foods in Japan.

First, the presence of Me-PHBA and Pr-PHBA

in samples were confirmed. Germ oil was cap-
suled in gelatine membrane, and Me-PHBA and
Pr-PHBA had been contained in capsule chell, as
shown in Table 1. The import traders of these
samples wished to sell the capsule content without
capsule shell. So, secondly, the transitions of Me-
PHBA and Pr-PHBA from capsule shell to capsule

content were determined.
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Table 1. The components of germ oil.
Section Component Amount
Capsule .. 648.9 mg/one

content Wheat Germ oil capsule
a-Tocopherol logggs‘ﬁi/ one
Capsule shell Gelatin 60.15% W/W
Glycerine 39.55% W/W
Me-PHBA 0.24% W/W
Pr-PHBA 0.06% W/W

Analytical Procedures

Inspection analyses were carried out on three
prepared solutions. The procedures for prepara-
tion are as follows.

a. Preparation from whole sample; 10gram of
sample was mixed with 10m/ warm (50° sa-
turated NaCl solution and, after being acidified by
the addition of 10% H,SO,, was homogenized with
70 m! of ethyl acetate in a Waring blender. The
content was poured into a separatory funnel, and
the lower layer was further extracted twice with
The three ethyl

acetate fractions were combined together. The

each 50 ml/ of ethyl acetate.

mixture was extracted three times with each 25 m/
of 0.4N methanolic (50%) KOH. Those meth-
anolic fractions were combined together and, after
being acidified with H,SO,, 250 m!/ of water added,
and the mixture was shaken twice with each

100 m! of ether. The lower layer was discarded

and, after being dehydrated with anhydrous
Na,S0O,, the combined ether fraction was con-
centrated in vacuo to 1 ml.

b. Preparation from the filling: The methods
were followed by our report of 1977V,

c. Preparation from capsule: Capsules were
cut in pieces, and 2 g of which was dissolved into
20m! of hot water (80°).
saturated with NaCl and extracted twice with

The combined ethyl

The solution was

each 20 m! of ethyl acetate.
acetate solution was washed with adequate volume
of 0.1 N H,; SO, and, after being dehydrated with
anhydrous Na,S0,;, was concentrated in vacuo to
2 ml.

d. Gas chromatographic determination: An
aliquot of each solution was injected into an FID-
gas chromatograph fitted with glass column of ¢
0.3x150cm in length packed with 3% SE-30 on
Chromosorb W 60/80.

Results and Discussion

Calibration curves of standard methyl and propyl
esters of p-hydroxybenzoic acid are shown in Fig, 1.

The results obtained from test solutions are
shown in Table 2.

Both methyl and propyl esters were detected
Both methyl and

propyl esters contents in whole samples are known

from the prepared solutions.

to be considerably lower than the calculated values
which might have resulted from partial hydrolysis
of esters to form free p-hydroxybenzoic acid.

The recovery of each ester from the sample was

Table 2. Determination of p-hydroxybenzoates in cold-pressed wheat germ oil

(expressed as ppm)

Lot I | Lot II
Solution Remark
Me-PHBA Pr-PHBA { Me-PHBA  Pr-PHBA
a Whole sample 490 100 480 110
b Filling 201 55 182 48
c Capsule 1,170 200 1,080 290
Calculated value of whole sample 815+ 204*2 815 204
. .36g . 0.36g _
*1: 2400 ppm X 1.06g =815 ppm *2: 600 ppm X 106 g =204 ppm
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filling and capsule were 201 and 1,170 ppm, respec-
150} tively; from which the Me-PHBA content is cal-
culated as follows.
E Me-paraben
_?;; 100+ i 1,170 ppm X f%(;lfg—-i—%l ppm X _l?ggomxfg-
E =530 ppm
Pt The calculated value of 530 ppm closely coincided
01 with the determined value of whole sample (490
Pr-paraben ppm). The calculated value of Pr-PHBA in lot II
was 130 ppm, which also coincided with the de-
Me-pzaraben F i 3 3 1 mg,m! termined value of whole sample (110 ppm). For-
Pr-paraben o 0.23 0:5 073 10 maimi merly, the esters of p-hydroxybenzoates had been

Calibration curves for methyl and
propyl esters of p-hydroxybenzoic acid

Fig. 1.

more than 90557,

One tablet weighed about 1.06 g of which 0.36¢g
is the weight of capsule.

In lot 1, the values of Me-PHBA obtained in

added in the coating capsules, but from the
analytical results it became clear that esters

migrated into the filling germ oil.

References

1) M. Toyoda, T. Kanamori, Y. Ito, M. Iwaida,
:J. Hyg. Chem. (Japan), 23, 100 (1977)

AR OHIERE GE 9 W)
NF YT OAET - WL EITEIT DT

BRY I I N

LS « G BT

Studies on the Cultivation of Medicinal Plants.
IX Growth and Yield and Multiplication of Aconitum chinense Sieb,

Tsukasa HorikosHI, Naoliro HoMMA and Shogo IsHIzAKI

Author made investigation into Hanatorikabuto (Aconitum chinense Sieb.) on the growth, yield
and multiplication, especially on the possibility of cuttage from Oct. 1973 to Jan. 1976.

Following results were obtained:

1) Spring planting was a good result on the top growth and sprouting against fall planting.
2) On the growth of subterranecan part aconiti tuber was more weithty in medium seedling plot

(M. plot) than other, and also number of aconiti was 19.3 pieces (largest).

was 12.4 picces (lowest).

Flower picking plot

Yielding percentage of aconiti tuber was 38.3 per cent largest in spring planting plot.

3)
to 32.6 per cent,

Number of mather tuber was from 2.4 to 3.6 pieces and yieldding percentage was from 26.5

4) At the northern prt of Hokkaido, cultivation of Hanatorikabuto for producing aconiti tuber,
was better fall planting than spring planting and small tuber plot (S plot) was better pield.
5) Author confirmed that it was possible to use main stem for cuttage, unavailable as aconiti

tuber materials.

(Received May 31, 1977)
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¥ oz AN &

~F MY AT b Aconitum chinese Sieb. (3% v &
U AR OSEETATH » TP, — i) ik
WERTWBL?, THEREER LGS0l
JIFHRTH B, s hich DA E»
FEHERt-A 2 b VA T+ A, japonicum Thumb.
Thb, RBHYON4L 533, 15ZEES bR
TW39,

ERRCEET AR LELY, ZToFTLHE
2 OFAMERECEHETD P YT O IEHENR
Vivbh, AR, I bk kTR L E D
ELbBhTWE®,

ORISR L LKoo ZEof h e
L, BEOFHMTHHP. —FrilbRiThEEDI]
B, JEFoLmaidncis Aconitum carmichaelii
Debx. ~~7 b Y%7 b (hiHm)IIpE) #78CTHOHIE
LS, BRETERAZ P Y7+ (AALLREE) ©H
Bir 6 A TACEHELIIRTS L Tw5®. H
W EAR RIS S D W TRERD o~ b U 2T b
(—&h 7 ¥ 2) A. chinense Pax. (=A. sinensis
Sieb. et Zucc.) MEITELAL YL LLXETHD
Zk, Wi VAT V& Aconitum carmichaelii
Debx. 2MERE/R = E&REMR LT B,

SEAEMFF O oM SEMN B 5T E o
ENTIHIEND X5 Iioledt, EWTOREOH
GARRIET - & D Ui,

thECOMFERE &, <& L BEDR
§13 5 BT HREL, RPN TR B
TS T 5. Pl i 500 m LUF g finre
S CRERE SR TR, {LikomitoiE
B e 4 ol L ERT T A TV S O TN
THHEEIR TS, EREOZ EnbELS LAE
EAFCHAR T RS T L L~ P Y 2 7 ORRIEORE
B Lz 2igue, MY TR A AR ToRHEY
H BN EURE B2 B RS A R0 oW TR LT
FEIZE 5 TW5.

SEGIL T C AT B~ Va7 Pk
H, RESLWHETOWT, HER (THR) oXxdh, #
H, K, FEo9T s LOFiR0o4 NP, SL
ROT[FEHR ER oW T L, BTomile{lico
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s X0

PR Lo o b Y 2 7 b (Aconitum chinense Sieb.)
HER (BR) 3, JhinlifsyE (19644F11H108, L

WA BRRBLL YV AF LTRSS L) 0L 0TH
b, RN AT TH D, HHEIEEE
DYl 152 PR, FibP 60 cmik s L, {E4IZIEENE
JREPPERERE () %25 em BRRNICACIEL, %o
Lz 2.5cm o E L LE L (19734210131
HEHD, 772U 188 20512 1973 SEFCi b I8 L of
R O(FR) 2%, 1973FEFEEE L b ox il b BN
ROEFCEM L. (197445 A11BHHD)

JEHE IBS 1% (10-10-10) {brg 109kg (19734F
10F331H 100 kg, 19744 5 A11H 9 kg), HIEIx S943
(9-24-13) {bEk S0 kg (19744E 7 A13H) Fhth
WML,

PRI 3 X OB 4% 3 mSodeti L, fTEIR 1
BT -7, (19744£1025H) AKX 4% Table 1
EBEDTHS.

W2 ERITEMME 764 LD TS kg 2MEL,
1ENX19754: 5 H 9 B, £ 2ENX19754E 7 H14HR %
RERWA L. it 4l BRI 6 My Lic,
FIEIR19754E 9 A128124F » o, 19754R 103 17 AR
b EVF, 20k AF, IREAFAL L. ¥/ Tabled
TR (ZEETF) oXE SPTE Lol HEIRERS
kK :9~13.5cm, # :5.5~8.9cm, /N : 4.0~5.0cm,
Wik 1 35~46g, fp:10~34g, /h:9g DITEL
fo.

7okil b AT, IUEoMAR T, BEEE
JBW TS UKD AR 2328 & IHNC X A TET0ER
oW TRRA SR L. (1975%E10H28H)

T LM EZDOAE 5~6mm L, 15~16mm
TEX 20cm &L, [fifud 10~16 TH b ik Tix
KX 3~6mm TEX 15cm, fij 6~8 L L.

KRS, EEXREAOL— T VALRE414R (D)
EmE (RHED 404 (I) & L, flaza— b v
79 () fEALEL (REFR) 79A(IV), Lic.

S LARDEFZEKD X > TH 5.

& LTHOTERHNER L, M giflalvii Ly
47 CHRBEDEL, A~ vAEREHEL—- T v
A MR E UTIOGRIERL L, oL 2~ 35
~6cm TTIILE LA SLKRAERIEG, K
Fi A F 2T P RUEA L. SURERINESER
TIEF LitiE 19~22°C & Licdd, 17~26° w25k
L. W4 IRABI X b Rk L.

Ik L UEET

Ao b Y AT OIS ST B AT, L &R
DWTHTERE Lcsi TNk L3 H Th o 1.
1) Eifo&H
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Table 1. Experimental Plot (’73.10.31~'74.5.11)

Size of tuber

Plot Planting time Treated method Length Diam Weight
(cm) (mm) (g)
1 autumn flower picking M. S. mixed
)il " non flower picking
m " L 15.2 29.5 44.3
v ” M 14.1 22.3 20.0
\% ” ) 9.2 17.2 9.6
A% ” control M.S. mixed
VI spring — L.M.S. mixed
Table 2. Growth of Acomitum chinense Sieb. (’74. 10. 30)
Plant height Hill spread Dian. of main stem Number of flower
Plot
(cm) (cm) (mm)
il 13.7 11.1x10.9 5.9 3.4
% 16.3 12,1x13.0 5.6 4.0
\' 12.7 10.3x10.4 4.3 3.8
VI 11.2 9.4%x 9.6 4.6 2.5
VI 21.1 13.6x13.9 7.3 55
Table 3. Growth of Acomitum chimense Sieb. (’75.10.17)
: . Diam of Fresh weight
Plot Plan(tc::;’ght Hlll(csr%ead moin stem I:I)?;lggg of airial part
(mm) (g)
I 27.9 26.2%21.2 2.7 8.9 90.9
o 49.7 28.0x25.9 2.9 8.7 235.7
I 47.7 32.1x28.5 3.4 8.4 275.4
VI 52.4 36.0x28.5 3.1 8.8 398.1
A\ 47.9 28.6x22.6 2.4 9.1 2417
AY| 37.2 25.2x19.6 3.0 7.3 159.8
VI 62.9 28.1x22.1 3.5 10.0 156.4
M LAEPUE Table 2 @ X 5 TR 0Iin 2) MTEOLET

TR T H UZEPETT O LA CH o fons, 5k (%
) oX2EEETONFRTR—EOHINLIZDBh
e,

H1 24z oWTIE, Table 3o &b, itz
TTERELIAHERE R < VIR (FRfi) o 62.9cm 23k
BT, RWTVE (M), IR (FHE), VEE (S),
VIR (fKEdR) offitsb, 1K GF1E) 1 27.9
cm LRETH . FREY, ZOKS, ZiL, ik
Wil & bRERRL, FHLERGRLEAELR L.

Table 4 2P OIUTIZ O TRIZDDTH L,
HARE K, B, PO 3EEATTER S ok
MEtkte s, VK (MOBUR) 250 fbRK%
B L, AZOMIE T 173.8g CTRLTWA, I
B () iz 73.3g THRLWEhote. FBOMET
1%, AEREBCIVR (M) A 187.8g DT I K (i
16) 23103.1g OFETH Y, NELEEHERNOHER
#RLE. TREORLSVORHED 5.4~9.2 &
THRWTPED 4.3~7.4 ¥ ThHYH, KM 1.6~4.1
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Table 4. Yield of Root tuber

('75.10.17)

|

Length (cm) Diam. (mm) Fresh weight (g) Root tuber of }
Plot Number Total
L M S L M S L M S |L M S|
I [10.2 8.0 5.1|30.9%30.0 24.4x25.5 15.9x17.2| 73.3 103.1 26.0| 1.9 5.4 5.1|12.4
I 9.5 8.4 56]329%x31.3 26.0%x25.4 13.8x14.3| 73.7 164.0 23.7| 1.6 85 5.9]16.0
Im{11.1 85 5.8|31.3x30.4 24.8%x26.0 16.3x16.0 | 108.0 180.2 31.6| 2.4 85 5.6 |16.5
‘IV | 9.5 7.7 6.333.6%x29.5 27.2x24.1 16.4x15.5|173.6 187.8 34.8| 4.1 9.2 6.0} 19.3
v 9.5 85 4.2]34.6x31.4 27.1x25.5 15.5x14.5}109.5 157.1 22.0| 2.6 7.7 4.3]17.8
VI 9.7 7.7 51]35.3%3l.0 26.2x24.2 17.4%16.1 | 122,1 105.9 34.9| 2.8 57 7.4]15.9
VI | 9.8 7.7 4.2} 32.5%29.7 26.7x24.0 17.2x%x15.7 ! 110.0 127.7 32.1| 2.5 6.6 6.3 | 15.4
Table 5. Yield of Mother tuber (’75.10.17)
Length Diam. Fresh weight
Plot (cm) (mm) (@) Number
1 9.5 28.8%25.6 39.3 2.9
I 8.9 22.7x24.0 41.4 2.9
m 8.1 22.7x24.7 50.5 3.4
v 9.9 25.4%22.4 57.0 3.1
v 10. 2 25.5x22.0 41.0 2.4
VI 8.7 22.8x18.9 30.8 2.9
VI 8.8 32.1%27.2 72.4 3.6
Table 6. T-R ratio Acomitum chinense Sieb. (’75.10.17)
Fresh weight Fresh weight Fresh weight T-R ratio of T-R ratio of
Plot of airial part of tuber of mother tuber root tuber mother tuber
(&) (g) (g} (%) (%)
I 90.9 202. 4 39.3 222.7 43.2
i 235.7 261. 4 41.4 110.9 17.6
il 2754 319.8 50.5 116.1 18.3
v 398.1 396. 2 57.0 99.5 14.3
v 241.7 288.6 41.0 119.4 17.0
VI 156.8 262.9 30.8 164.5 19.3
VI 156.4 268.9 72.4 171.9 46.3
oL THo T, b, BRI &P LTWS. AILATE T,

BHEIORE TR, AR ELLRERTWHARBTIE
VIK (FRHDRFD) MK TRBVIE (S), VR (M)
DIETHY, 1K GHE) b Thote. &I, b
Tk, RSP Eolin i), DMioGgeix
IX (RE{E) N TH o7, SCHEORE X
25h, NGO OB XURKKIT A ERIET A S
Ll L FROEREZCEILS2L S TH S,

FROFZETERFNZEDERE Lickiinih

MER(L) 1K (e 2424, P TRHER (L),
VIZ(S) #EECTIVRQD, VIR (i), IR G
D L L T o Thie. IMEOEIRIVIR (M) 2%
BT TV (8) R VIK (R @b feo T
%. Table 5 OfHMEDMITIZ OV, FHR ELKE
e, 1 doiLich o, 24EHEOHTIX 2.4
~3.6 FIHIMLTWS & A L.

e BTHIOK, B, hobiHe2WTis Table 4
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Table 7. Yielding percentage of Acomitum chinense Sieb. (’75.12.11)
Weight of Root tuber Yielding Weight of Mother Yielding
Plot Fresh Dry percentage Fresh tuber Dry’ percentage
(g) (g) (%) @) (%e) (%)
I 202.4 67.2 33.2 39.3 11.3 28.8
I 261.4 90.5 31.6 41.4 11.9 28.7
m 319.8 103.2 314.0 50.5 140 27.7
v 396. 2 127.2 32.3 57.0 15.1 26.5
A% 288.6 102. 3 35.4 41.0 11.6 28.3
Vi 262.9 91.8 31.9 30.8 9.0 29,2
VI 268.9 103.1 38.3 72.4 23.6 32.6
Table 8. Control ratio of autumn planting of the Acomitum chinense Sieb.
(’75.12.11)
Plot Wexght of tuber Weight of mother tuber Number of root tuber Number of
%) (50) (%) mother tuber
I 73.2 125.6 78.0 100
I 96.6 132.2 100. 6 100
I 118.0 155.6 103.8 117.2
v 138.8 167.8 121.4 106.9
\% 111.4 128.9 111.9 82.8
VI 100 100 100 100
VI 112.3 262,2 96.9 124.1
D LIBHTIVRM) ©19.3 724554, 1K G K R ik 338.3% TR LA L, RWT

18) X 12,4 y L ThH T, [HEDF4 ~ 5{5I2

LT a e az&:rm’zbt Table 6 1273 XU}
WEM ETOE &% T-R RELLLOTHEA, 1
FIEHI YLD o TS, ML TFRT
BMROZ LG TR (i) 2o 222.7% ¢
Hb, VEM) 1299.55% ERETHo7e. FHIDOY

VIR (R @ 46.3% 23k i, Yz 1R (i
1E) @ 43.2% TIVIZ(M) 13 14.3% & TRz
S Thote.

3) TREZR ST T8 TOTHIEA RS ¢C
IRATTR SN s W SUACE S D Rl IR B Table 71z
AL,

Table 8 XVI[KIX, 14 L OV MU 2 B kil
AT b o0 24EMIST Lol 100 E Lk &
OHEREDIFHTH S, FFHHR% 100 & LB OT
BoisEus Table 9 0 EBHTHS.

Table 7 O FOiZRBH b TIX, GITH 38.3%,
BN 32.3% THb, BEOBFTHFTFIY HES

mEA, 32.6%, KM 26.5% THote. HTFoVI

VIX(S) @ 35.4%, VIEK (TKLL#R) o 31.9%, IV
K (M) % 32.3% LEThote.

BIUCHL VIR (i) 245K 32.6% Thb,
IVEE (M) ¥ 26.5% &izd{ihotc. Table 8 » i
Foma ik I @ifE), OIE (FHTE) #FrE v
ThLMMZENfE ST, ST S THAMKAH
{550, VIK GIRED (2Rl Tuwa Z EANII L.

Loz LRiIkoX, H, PHRETIZZED
Fxbhd. o owTiy, TRofm &St
D, MT-CVIIZE ({FRD 2378% & KT, IVIX(M)
13 121.5% EIpiTH -t

A VIZ (KRR X 9 d— %I icfioX
T A UNAEED bhicat, TR TE o
M WDIVIE(S) Tholc.

Table 9 i=oWTAB E, T (HT) oKE ST
roTHPbDE 1B S.

MIHAMm T, MR (M) 23 THhh IR (OF
FE) QRS TIR () SVIK (D), VI (BX
IR ARV AR L.

NSNS

P, VIX
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Table 9. Mother tuber ratio of aconiti tuber production (’75.12.11)
Plot L M S Total ratio Mother tuber
I 65.5 186.2 175.9 427.6 100
I 55.2 293.1 203.4 551.7 100
il 70.6 250.0 164.7 485.3 100
v 132.3 296.8 193.5 622.6 100
Vv 108. 3 320.8 179.2 741.7 100
VI 96. 6 196.6 255.2 548.3 100
VI 69.4 183.3 175.0 427.8 100
Tble 10. Change of ratio of the cutting ('76.11.5~76. 2. 14)
Stem Plot Treated °'76.11.5 °’76.11.7 '75.11.28 ’75.12.22 °’75.12.29 ’76.1.28 '76.2.14
Main stem I rootone 10 21 23 31 33 41 5
" I non-treated 1 2 19 27 30 40
Lateral branch II rootone 6 18 32 52 62 69 10
" IV non-treated 0 11 32 48 53 67 12
Table 11. Aftel 90 days of cutting on the condition (’76.1.26)
New bud Length of Numcer of
Plot No. length diam No. nea\xrlr;t;ot greening
(mm) (mm)
1 1 5 X 12 1 8 0
2 6
3 4
2 5 6 0 0 0
1 4
3 4 5 5 5
4 9 11 1 7
5 3 5 0 0
I 1 2 4 0 0 0
2 1 6 5 0 0
2 6 7 0 0
3 8 9 0 0
4 2 6 0 0
5 1 2 0 0
3 5 7 0 0
4 5 7 0 0
m 0 0 0 0 0 10
I\ 0 0 0 0 0 12

(S) ML &L KWTIVE (M), WX(L) DIATD {fgoTEY, VK (L) b Tthrz st —o0
o TVIK (F#if) 2 Th o fe. EEL, VEE(S) fiEMLBbhs.
WA LR LA, VIK (BKHHR) 23kb % T FHE (B3 % 100 & L& ol G8F)
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DIFPCDOVWTHRD E VR (S) 24 &<, kT
WO, TG omery, 21X 0§
1E) VI (8D ThHoi.

PlEoz &b ol mic s Wi ns U
7 b RIET R EFEO B CIRETT B AT IR B
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THE9g UTRMOBT AR HFEATTLon X
SIBEEIND

—J7, FHET D T BT odiiehiiie Eizoun T
=S 2TdT 0 L, NIRRT e~ s & K00
BN, HTERERRzoWTH 25 &, Table 91z
RIS HKN A di T R L o wwilibh s,

4) SLAHR

Table 10 1= XX, S LA 1HEMTE LINLTS
mmww—bvkmrrmm&mﬁmLM%vak
oted DN LB B, EEOTNRIE L~TE
Bixdisinote. 1&H%@uﬂ%afmﬂmtmw
ol LE@ofX hIETosL LA EEDbhk
ﬁumrmmmeﬁr&ﬁao%oammmwm
S Oz EXYWI LA, 2081 AITHIILE LA
ZITARCEEOMMR 742 h L CHELEE
5, 5 2AMMTRHOMMOIEF (B 5L bir
30) EFR (BREWLD) ofELTWRT E
IR L.

T LARE 3 » Aooil b LiFFi#x, Table 11 0k
BHThD., EHEMERATREL, WEREE -
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DT G, ME TG » TV T b 3R
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EBEERNWTI LALEESL, o
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MHr— b vATEERBER L Twbhkedis, 25 (3
) 2oheTito T, UMEoFHILE
R (B Clomb L TwTith
T WRIETH -,

fnds, FOHOMTIZE LA 14E 1 7 Tl
THoER, VIEGHJITAr Y a7 FOfFHEER
PEDEAB/ e T 5 & & b HLA L.

Ploz s o by 7 bod LRI D
LT o B E LTI /el 158, TRese
FTLTCWBEELINAD EWETH D Z LML IR
oo SRl LTI Lo G ~NaR L TiT 2
Fou,

i
U AT FR1973410/1318 X H19754E10 17

o

HZ CHBUC TR R VIR ST LT, 41, Uk
L19754:10 A28 H X b 1976/E 1 268 T THRETH
FNC DWW T E LARIR 2 J30E L Iketit Ui,

1. #ESOLEH
D K G E R
LW CTH -1z,

M 2AEUCTR LI ETER M ks e &, Rl
DT A T GO ML, BE, ANEMIRONTTH
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2. HTEOEN

2 DT AR A B L7

() TFAHIZDWT  FIEROA & S TIREMIEH B 2
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THROEETCRHIROAESIKEIDIE
RELEHENDD, KEOLOIRLELHIER Y
<, HITIRSEAEHIEL, LEERETHD, B
DS O TIEMERERTH- .
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3. o b YA TR AR T R e
RO E LTIRET I, HMIRoke T
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Technical Data

l1-AFnv-3-=trw-1-=twvy 7=y (MNNG)
CERE 2T I VEEORIG

o=

JE2P

Reaction of 1-Methyl-3-nitro-1-nitrosoguanidine (MNNG)
with Cyclic Secondary Amines

Shozo KAMIYA

The reaction of 1-methyl-3-nitro-1l-nitrosoguanidine (MNNG) with such a cyclic secondary amine
as pyrrolidine, piperidine or pyrazine gave the corresponding 1, l-polymethlene-3-nitroguanidines

in 32-759 vyields.

(Received May 31, 1977)

wELIE, Ll-TAFr-3-=tr-1-=}
BV 7 =Y VIORENE & BT B SREE
BIFRIEA L 0B oW TS LY. o, &
D=t e VEORERTHH 1-TAFA-3-=
v7 =2y vE, DE¥DIST1-AFA-3-=}
1-=tr v s7=vv (MNNG) tHI4T 55127
3 Vv EDORIET X o TSR T,
NO RNH,
CH,-N-(=NH)NHNO,———RNH-C
(=NH)NHNO,

- [

4@, MNNG 13535 1§87 § viga b T, 2¥
DX BT 2T I vEE L ESRIG LTHY
TH= bR ST 2O vBHE kR X e TIMET S,

MNNG rRkoBEaHIc, K TERLLA LY
AMIBIEDE R VO vRFENT D LBACERE T AL
PHULTRIEL, 1, 1-F 929 Vvy~3-=}u s
7 =v v (lla) #RBOIETER L. XYy,
5O VEDEE 217 ¢ VL RBRRIEL,
Yt B=twr7=o vkl (bcd e f) 245
2 %. (Table 1) ZoKGicss\Tit, fiM3T5=¢

Table 1. 1, 1-Polymethylene-3-nitroguanidines and Related Compounds
Analysis
Yield mp .
No. Componud (%) CC) Calcd. Found
C H N C H N
Ia i—:N—C(=NH)NHN02 32 185  37.97 6.37 35.43 33.30 6.48 35.08
Ib <—:N—C(:NH)NHI\'02 54 151 41.85 7.02 32.34 4181  6.97 32.65
Ie H,C-{  N-C(=NH)NHNO, 38 112 45.15 7.58  30.09 45.08 7.56 30.61
N/
md | N-C(=NH)NHNO, 32 159-161 45.15 7.58  30.09 45.45 7.30 30.57
Ne———
Ile HOCH,CH,-
N\
N N-C(=NH)NHNO, 75 111  38.70 6.96 32.2¢ 38.84 7.12 32.14
N—/
If O,NHN(HN=)C-
/SN
N N-C(=NH)NHNO, 65 280dp 27.69 4.65 43,07 27.71 4.72 42,91
Ne——
g O,NHN (NH=)C-NHCH,-
¢~ 'N-C(=NH)NHNO, 34 208dp 33.33 5.59 38.87 33.04 5.3% 390.15

N\
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v 7= U vEkOMzRET $ vON- 254 5. T UREGERIFAL, GKR=2/7 -1
A5 ~15%DIRRTH Hhic. THGhT 5.

F7o MNNG $ 4~ T 37 2F N0 ERY)V SV EDR 1,1-_vVErAFVv-3-=trr7=v(),
el TiE, T8I 1&7 3 2kt 2m7 3 23k 3 ibT, mp 151~152° 0ir. 0.93 g (51%). I
Rothb=ter7=afbdhifbddy, g 2% BRI D b 2R Uiyt 2 ) v akint

Zre.

A

T B

{REDIELT MNNG LUV voRiGkhi)
3.
L fufy & Lz MNNG, 1.47 g (0.01 =) 274K 10 m!

TITAEL, ki BT e~y v, 091 g (0.011

D

fafiL, =g =—7 A THLT5, HilEee sk

ik P Y O AWTHML, DWTYmF Az —-F AR

ST, BRSSPI AR 7 b ik, N- 25

AEARY vvofciu:—f.{ Lte. I, 0.12g (12¢).
B’ ik

1) S. Iwahara, K. Yanagimachi, S. Kamiya,

TA) R SmITHH LA RTINS D LIRANTTE M. Nakadate, 1. Suzuki, Chem. Pharm. Bull,
WUTHIET . 20 e 531, —1estihin i (Tokyo), 19, 1914 (1971)
PR AR BT L B (R R “REBR=A LI U4 -
22T

AT « RESRIK « NMFKE

The National Institute of Hygienic Sciences Reference Standard
(the Japanese Pharmacopocia Standard) “Estradiol benzoate”

Hiroshi TOKUNAGA, Toshio KIMURA and Jiro KAWAMURA

A material of estradiol benzoate was tested for the preparation of the Estradiol Benzoate
Reference Standard by the thin-layer chromatography, the infrared spectroscophy, the method of

optical rotation,
58.6° (C=1% in dioxane),

loss on drying, melting point, and assay.
loss on drying; 0.00%, melting point; 196.1°, assay determinated by the

[al}:+

It was obtained as follows:

UV spectrophotometry ; 98.5%, assay determinated by the method with the iron-phenol reagent;

100.3%
tute of Hygienic Sciences Reference Standard.

In accordance with the analytical data, the material was authorized as the National Insti-

(Received May 31, 1977)

Ty

MICRIE DAY, (0. PO IX) ROTR 7
S — A DI, J PIX Q0= A L5 Ut
— A RAEERE AN E S RO NIRRT AR X T

prchiinasd oy RPN IRV NS WAL I A AN Ay T Bk

H) RAHR=A P 7 o0 — B Uiz Tl
T5.

1) Fa o WA R Stk BIEA L,

2) B @RI (control No. 167014)

3) %KE%?:';‘%:

i) FESRRIEGARY, BECICRA%, BLORENL, 1P
X #REFR=2 1 7 o — 1O 5RBEREET 2.

i) FRIMEIRA R 7+ ARREE  Bbh U v A BElE

X o T RITH.
i) Wklze=t sk Ao RS L —F
v SN (RE 0.25mm) A 110° T 1 RISk

Lo, Bt X CMEEESE2RIBITo A « 20048
3 LU 400pg FoRNvU VICIERL, Tom BT
lem OffiZARy T35, KT, XvEy«gffi=
F o (8:2) BEIEME LT 12cm B LD B,
WG T 2. Zhig, ’?ffﬁ"t '%i’jﬁ;k@'{ﬁb
105° TLORMANFA L e DB, Fif &H% (366 nm)
MY TisiT 50w %uuﬁ’@rﬁ_,‘,‘

iv) BUBER=A LS d—n —1Ta Or{‘s'-
ks X UERR L 2RI 0.01 g R
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Fig. 1 Infrared spectrum of Estradicl Benzoate

h, RvEvEINLTELL, ERfR 100ml L1, Solvent
AORHELSs X O L T 5. BORHRTES S ORTR front
EYE 2 ml FoRERFICIE ARz LY, RIET
CHEIR LeDd, TR, ghe 7 27 ~ 158
¥ 10ml ok 25m! RMA B LAY 7 =/ T,
—~ AR 1.0ml R, 70° TISARE ¥ L EEHP
L BT s, Bbiekit Licob, > 3wk RN v SR ORI )
iz (7520 4.0ml bk, X<EHRL, 525nm i
B AMFEEDOTNERFT S . Wi, *vE v 2ml _ SOOI
B, FERCEF LA b ORI 5. Main (Y D O O

V) SELNE~T GEARIRA <27 o giliEd) 1P
IX REFBM=A TS OF — ARG HROE R
TEAT S,

vi) BRI (B e 7 = 7 —A48) ¢ Bl X O -~ 5 T T
PHEF BRI L, €D 4 0.01g LHECLL  pie 9 Thinlayer chromatogram of Estradiol
D, XvEvENL THE» L, Eic 100m/ L3 Benzoate
%. T 15ml R EMCEY, vy TE A, B: Sample 200 pg, 400 pg, C, D: In-

T 100 ml & U, BURHG IS XTHREER & T 5.
BURHET S JONMERE 2 ml 2 ERETIE D, keA
AREF AR, BETCHERRE LD, Thiz,
Bhe 7= — AR Imlhilk, TIBImRA R,
S5MC L LIRY Y, 00RIET 5. ki,
DB HAKY UTAIERTSamET 5. 2460k
Blicobh, 5TDHRE (7—20) 4ml ik, 5
SERET 2. 22 CHEOHECE, “vEv2
ml I E LT e 2 5 R & L, 98k 525
nm 2B AYETE Ar L0 As RHlET 5.
RRPEG=A T o4~ (mg) =f8ho0 Lk
(mg) X At/As

4) RERRE

i) R Ao ET, v,

i) AP A<27 b % Fig. 1 izRd. [HEk
FR2BYIT X VIR A R 7 P L H—DA R
VR 2 20 &

iii) JEXELL : [«]f=+58.6° (IGiR#k, o.1g, o

ternational Chemical Reference Substance
200 pg, 400 pg, Absorbent: Merk Co., pre-
coated plate, Silica gel 0.25 mm, Activation
of the plate: 110° 1hr., Solvent system:
Benzene/Ethyl acetate (8: 2), Detection : dil.
sulfuric acid, 105°, 10 min., long UV light
(366G nm)

4 v, 10 m/, 100 mm)

BiAL £ 196.1° (EEMLFBRIT 2 195.8%)
REERIREE £ 0.00% (JRIE, ALY v, 4B5RD
Whre=r o7k {7~ 5 0%
Fig. 2 wird. Fig2 X b, Fehait, a8y b
sz 3, EEMEFE2RWITTE, ARy iSRS

2DARy FOBEI .

Vi) =AU~ =170 ORG : FFl s X OYE
IREB D B bh A BOH ORI, F
hEh, 0.010 (n=6, S.D=0.0048), 0.013 (n=6,
S.D=0.0035) TH b, WHKENED R o7

iv)
v)

vi)
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viii) A% ¥, 08.5% THote. Tl $he 7=/ —ARWEM
SERTE—T CESNRILA 2 b AED) £ 938.5%. WLEIE—TT TE, 100.3 % Thote. R e~

FERE—I (Fke 7 =7 —23E) 1100.3%.
P72, [EERLEE2RDI R 100.05% LT 5.

ﬁ!i:

FsR i E LCAF LA RARGE=A P 7 o4 —
AR A LA T & bR Ui,

EIAIRZ I WT, SIMRIRA 2 Ao Do
Trih— DTk, EEA 2% 100.0 o & Lz

=A
iy

SERVAIREEINIIB IS

g

Yot e

b 75 7T, 3EOTRM Ay A IR

1o RBEEA L D, SEATF U FURAE0 A
(7 AR (B ARZER TR Wi L
TR ATT A Ehildie.

Feb bz, fERIGRc s b, SIS IFofivie
MRS RN s X OV WHO L e B v v

}«'~__KIL“' ‘-

Ui

K, RKFERI:, YR

The National Institute of Hygienic Sciences Reference Standard “Estrone”

Hiroshi ToKUNAGA, Toshio KIiMURA and Jiro KAWAMURA

A material of estrone was tested for the preparation of the Estrone Reference Standard by the
thin-layer chromatography, the infrared spectroscophy, the method of optical rotation, loss on

drying, melting point, and assay.
melting point;

It was obtained as follows:
262.2°, assay determined by the UV spectrophotometry,

[a]3? ;4-162°, loss on drying; 0.00%,

101.09%. In accordance

with the analytical data, the material was authorized as the National Institute of Hygienic Sciences

Reference Standard.

(Received May 31, 1977)

= A b e VOIS X OIS T #T
RIS =A e vERG Lo THET 5.
1) ot 7 RS RS BT A L.
2) 2R DSR2 AT (control No. 171015)

3) ;;rvﬁﬂju'“

1) WERRULARER, FedCUEiARh, BRI, MR
A2 wwtf'“ %, STILIE A ARSER) G o — A
H i I NS A

i) Mikizm=br 257k
v R RS 0.25 mm) A 110° T 1 GHTG L
LicD b, Bt 2oL B0 4« 10042
3B YT 200pg FokXv¥ U zfEL, 1 emfEc
lem officARy b5, YU, “vEv-fifE=
Fe7Teb v (16:2:1) HEMGHEE LT 10cm
BIAL oL, MR MIET S, Chicfibiites
S niE L, 1055 IO RINA L0, -Iéi&i%’;ﬂ?ﬂl-
AT BT a Wl fl % 2 17

A MY 3~

£ (366 nm)

5.

i) SEIEE  BUts X OTEER LR 4% TT & 0 I
L, =0i0.01g 2zt d, k=27 —akn
ST L, FEREC 50ml 2T 5. Zoii 15ml %

ERHlE D, Mg 5 ) — % TIERGC 50 ml &
Wik DO E T . AFHATS X
C o, FRCERIE 282nm kT AR

FIE Ar 5 X0 As HIET D
VAT % 211 IRV
A PrVOL (mg) == b sEREG O
(mg) XA']‘/As

- AT, ke 2

PRk

4) RERERAT

i) Rk A0 T, B,

i) AR A-<7 b A% Fig. 1 iid. EREt
ELIHIT X D IMHHRARRARZ b A LR—D AR
VAR5 R
FEIE ¢ [adf)=+162° (FERE%, 0.1z,
10 m/, 100 mm)
filg c 262.2° (JHERE¥2RAHIT : 262.2°)

iii) v
v,

iv)
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Fig. 1 Infrared spectrum of Estrone

Solvent
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Fig. 2 Thin-layer chromatogram of Estrone
A, B: Sample 100 pg, 200 pg, C, D: In-
ternational Chemical Reference Substance
100 pg, 200 pg, Absorbent: Merk Co., pre-
coated, Silica gel 0.25 mm, Activation of the
plate: 110° 1 hr., Solvent system : Benzene/
Ethyl acetate/Acetone (16: 2: 1), Detection :
dil. sulfuric acid, 105°, 10 min., long UV light
(366 nm)

v) BARPIEL 0 0.00% (0.2g, WIE, TEELY v,
S, 4 BEED

vi) iz r~tb 2730 i Esre <Y 7T A%
Fig. 2 \w7R”7.

Fig.2 X b, xRy rheZBoRiipA 2y
P S R

vi) SEE :101.0%.
100.0% 3 %.

L, B SR Y

& i

FHERERE LTAFE Lic=2A b r v EE S
FRanIT & i Lic.

EBREZEWT, EEYLRE % 100.0% & L
fo & &, PEHERALTENZ, 101.0% Thots. HfHsw
<} /I 7ETE, XAHEy UM AOAS A
Hy PAEEERE.

3 oRIAREIL X b, SEAF LR m B A
B i RIS Lo R R4 T 5 2 L 258
W7z,

Flbbiz, BHEREET S, BIoTo i
El et aks YO8 WHO (L2 RmiE e v
Z—IZRREILET.
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Nationa! Institute of Hygienic Sciences Reference Standard (Japanese
Pharmacopoeia Reference Standard) for Saccharated Pepsin (771), 11

Isue YokoTa, Takao HAvArawa, Toshio KIMURA and Jiro KAWAMURA

National Institute of Iygienic Sciences Reference Standard (Japanesz Pharmacopoeia Reference
Standard) for Saccharated Pepsin (761) was prepared. The potency was determined by the Casein-
Folin method (5.26 units/mg) and also assaved against the preceding lot of the Reference Standard
(593) according to the modified method of JP IX. It was decided that Saccharated Pepsin in
Japanese Pharmacopoeia should not have potency less than 70 per cent of the potency of this
lot of the Reference Standard (771).

(Received May 31, 1977)

FISZ A R By (B ARZRROG B ) 56

T R VRIS 1 [ A B LTl
¥, SllithicoTry FRTHLTELA, SEF

?y M XDTEREMGE L, RO IR
LCiE, Casein-Folin f1{n B kY23 Y OUTJLCURE A
KRIRFTOEART & v ot AT IR 2 ¥ T
A, EF (€4 v, IR offloREHiz L 4T
LEEIZIMEZIEL L ERFERL, chic
DV THET OB INZ o0 THFTHES 5.

1. EaQERE 0Ty i e me T X KR
ML, BASEN MY EEb 5 )i (Casein-Folin %
T 3.8%z/mg Lo JiHE) 235X 5MM LAY
D.

2. RZE s EARENTEHER AT v
AL (Control No. 595), HAIRLSJFERNLL, <=
v T A TIvz. ¥ 7o Folin-Clocalteu [R#3
TR R Stk o R T e,

3. BERAEZE: (a) Casein-Folin {1237l LT
Difco tHA VA v & OV, P 2# C T »
foo EEGENH ORI Ic il L s &
. ZOE, BANRITEENG Cor 2 vELEAT B
105° T 3ME[NELRFE, T 40.00 mg AT L
02N HEfhe it CiffLT 200ml L, o 10
m! ZIEMIZE D, 02N #% e T 100ml £ L
FeERCR EIHER S LT ie. Az 3 5
&, RIBHET B0 ABESST
Rt X v L7z 660 nm ¢

: 71* H

T‘O&Jﬁ@ /1‘
z‘sH’oﬁi’ﬁﬂE& @B@ﬁ’:

3, AR L d 0.650 FAE (RESIitiz LT
9 7 Bifr/mg) if@ﬁﬁﬁﬂff&ﬁ?fmﬁﬁ!l}@ﬁ&;sLr‘:

(b) 7o A EIHEHRAAR ISR B AR ITLIR O
T LT T » 7203, mm@«axﬁmﬂmm&
IITCHh B MAORML—MorE LT L. T
febhbHittlie=7 VO GRieoiice T oo
Wi o) HREOKEHTE AN LD L, b
WARTIEIL, 26, BB, IR MRGTIIaLE D
2L, [ELA 5485 (207 4) S DWW 2L, X
BIZH ~ I BATHEL LiZ> TR XIRL., TD
10.0g Fox L b, UTHIRRO L 30IiTeL
Tv5.

4. HERRE: B M iR Epl
VR B 106 X b A Lok huL 1§ X
DIEIE 5 @, fxri8 E, Riteeml oA 2.
O Table 1 izt S5RIIWT X D {7 (A

DIELANT 5.36 Hifr/mg (hok 5.84 Hifr/mg, L
4.91 Bif¥r/mg), TEEATAE 0.31 Tb o fo. T
M (No. 595) 210/ & HIELIIEMZ X bR 4.46
Nifr/mg R LEREfZL 0.33 TH-7.
Folin oI5 & FJ7shiE 3.80 Hifi/mg LA
LT Ee b 2 hTWw5Y 0T, 7113"’”*%*
B BILE Ui B RO 1 5 SmEHE
(M 70.9 mg 402, BYEHRHE RO ALK 85.1
mg MMEis.

fo A B RHE IR B AT EEEGE S (No. 593) #kbfi}
ELTRAS 40T X DR Lz oW T L

Casein-Folin {}

Casein-
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Fo. &:moy 1 {54 Fig. 1 $ X0 Table 2 TR
P OUSRIETH D 85 mg v %, &
[AHEERE R 70 mg 2 hic ke T AL &R L.
HBEX b BROGIRGONE, TifELTHvs L
ZI2ir 0.1 g omdo iz T0mg VWL Z LiTEd
fo.
oMo BROWRKIZRDOE BV THS.

AR 0.17% (1lg, 80°, 8.
MFERS 0.045% (1@
Table 1. Potency of National Institute of

Hygienic Sciences Reference Standard

(Japanese Pharmacopoeia Reference

Standard) for Saccharated Pepsin
(771)  estimated by Casein-Folin
method?’

Number of

Samples No. analysis units/mg
1 7 5.11+£0.38
2 7 4.91+0.54
3 8 5.3940.55
4 6 5.1040.54
5 6 5.05%0.28
6 5 5.48+0.48
7 6 5.73+0.31
8 7 5.44+0.41
9 7 5.81+0.44
10 7 5.54+0.50
X 5.36+0.31
JP standard (595) 9 4.46+0.33

X: mean value of the activity (unit/mg) of

the samples No. 1~10

307

25
£ 20
L
Z
@ 15
¥
G
5
‘% 1.0t
[
=

0.5+ o, 5th Standard (No.595)

0, 6th Standard (No.771)
0 n 4 - .— 4 + + -
55 60 65 70 75 80 8 90 95 100
Saccharated pepsin, mg

Fig. 1 Relationships between the amount of

Saccharated Pepsin Standard (No. 595
& 771) and the volume of residual
egg white when the assay was carried
out by the modified method of JP IX.

=
7

BFE s ETh e A HERBIENENL, RUDER
W2sED bR g I EREE R o 2o A ERIE ) (o 80mg
PR 0.1 g o) IRl %) Sz LT 2
EHFE AR B L, Rz oA [Bifbii G sg
3MEEWSTry PEEFHLTER. SEOHE
WTHEAL - T 1 R R BE L C SR & T
-7z Casein-Folin - CRijEIFIHES (No. 595) oI
friskdbi- Lo h, 4.46 Nifr/mg (n=9, ik 5.02
Hifr/mg, fes 4.06 Hfr/mg, FHEFEZ 0.33) Lix
ofc. ZAUZED 1 BT (475 Yifi/img) oREo

S

Table 2. Potency of the Saccharated Pepsin Standard according to the modified

method of JP IX

<"~\\ 1

Residual egg white, m/

Sample _Sample ™~
used (mg) e T, St T, St T, St Ty St
55 2.7 2.0 3.0 3.5
70 1.8 3.0 1.1 2.2 1.4 2.0 1.5 2.7
85 0.9 1.8 0.5 1.3 0.7 1.4 1.0 1.2
100 0.9 0.7 0.6 0.9

Ty~T;: Sampled from the different point of the new lot of Saccharated Pepsin Standard (771)

St:

Preceding Saccharated Pepsin Standard (595)
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Table 3. Relationships between the amounts of Saccharated Pepsin Standard and
the volume of residual egg white when the assay was carried out by the

method of JP IX

Saccharated

Residual egg white, m/

Pepsin mg

6th Standard (761)

5th Standard (595)

40 1.5,
45
50 0.9,

55 0.9,

60 0.6, 1.2,
65 0.7,

70 0.9,0.3,0.5,0.6,0.6,0.5,0.9,

75 0.6,
80 0.5,0.5,0.4, 0.5,
85 0.4,
90 0.5,0.3,

100 0.7,

1.7,2.6

0.7,1.0,

0.4,0.6,

1.4,
3.0,0.7, 0.7
2.4,0.7,3.5,0.7 1.4,
3.0,0.8,
1.4,0.6,1.4,0.5 1.1,
0.6,0.50.6,0.5 0.8,1.9,

0.6,1. 4

0.6,0.7
1.2,0.7,

0.9, 0.5,1.2

93.9% \HI4 L, FI sy 1 mEEE R 80 mg Wil
T A IEE R T AR RORIE &S mg THD L
T 5 e RS, —0F, RERCR-AATHMETR
Bz X b R® B NEEHER DO iLE O 85mg A3
Jdidh 0.1 g oI T2RTHAZ EXBEEINT
¥, Casein-Folin D50 X b FERANCIIIN LA
L2 X—F%LTw3b., ZoZ ki, Casein-Folin
L ABTHEDERINT X » Tl AN 1 W EE
HRLCRIMcE S ETEHLDTIWMNER LT
BT EHTIRLTWAS. T CHEIOEERC B> T
356 UDI{EoM{Ess Casein-Folin iz kb
oz, oL —tti oS D hEL
FEARFT - THH L, LaDbicABiit2iim
FER &I LT, ARRAIREERE LTiva &
XOPMBE LT oo, SERIOFIHEMZ IS W T
Casein-Folin DRz GIGRFRZIIHI L 22 fifi s X
VA ETHE IR BT X < —F L k.
Casein-Folin PH2FEEIG 2 T AT EL Tl -1
DHEO—IETH B, &5 Lkdidnc X 5 ilod]
I, ABRTHMEITRBREIR I D, b —ERMT
TIRFIER NI NI RO B 2 EAVTE B 482, 1T
R, LELIFN0L R LEER T, ¥RELT
MR CSHU RGBT TE S S ETH
ATho0 b, TBRRRIECE D AR T LA
NEREIhTLIWERDbhS., oL, LHOME
M, AR ERII—EOLFL 205 LHRNMIHET,
FI~NESE ORI B b, ¥ v & LT Difco#h:

Hlofiiz M2, TitorhThiiBReivTiic
A%, B2 70° i LT 0.05 M Rk —ic
B, TR —E&FTelEmEsei
L EERT 23 A At ot Difco tEH A
100& L7z & %, MEREY 69, T3R5 92 L I
BV b,

—7, BRTcABaMENT X 550000 E S
hTh52, ARBRIEOWE, ILITCH 2010
Y—Eb T LEETHS.

F DT DR L LR D IR T D b D2 {RR
Ll X5 il LT et SRloRT
EELCh M Table 3 i1 X 2 iciift iy & BEfdt
EDORFAL T LIHDILRWE WO 2 {E b h
fo. T R OFSEINC L b ST HERRY
O 1ml BT L s HNEE e A bhiz, &
DOFIEE S D WRIT L IR 2 i RIS PR I
TIAMET LT T & EXBLAHLRT, HB0E
TLAME TR DR Y OREERTWD D,
ARITE LTIt (=35 2 FRL, Bt
RN b Tz, FkaEb—EL:
WD —EEEN G bR LD TIREWS £ B b R
. FITHELWELNLI-OBOIFAZI LT —¥
WL BATHRL LIE-TLBEE, 3B Y10
ml BIEEOKSDERFZE R, ZORET X v %
FRIErh o EISIMIEA RN L, 72, Fig. 1, Table. 2
WRT X O REFRE EHE A 8RR AL,
PR 0.1 g I T AR AR R AV E 2L
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1) BRIERR, WIHSEA, TSI : GERE,
78, 135 (1960)

2) FRUHPEMERH : BERDIGRE, 2, p. 240 (1956),
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€ R (761)”
)

BT

National Institute of Hygienic Sciences Standard

(Japanese Pharmacopoeia Standard) for Thrombin (761). II

Jiro KAWAMURA, Toshio KiMURA, Takao HAYAkAwA and Isue YOKOTA

National Institute of Hygienic Sciences Standard (Japanese Pharmacopocia Standard) for Throm-

bin was prepared. The potency was assayed against U.S.

(NIH) Standard for Thrombin (Lot No.

B-3, 21.7 u.s. units/mg) according to the method of JP IX, and decided to be 15.2 units per mil-

ligram.

(Received May 31, 1977)

HE 7 A BRI e (BACER AR “rr
vV VERR" RSTIE T 1 m R S LT BSED,
PElich oo CTry FPEEH LT E A control 731
FER OTEHA D Ll o totedizfie v Mz X B0
#Egh (control 761) ZELE Lo TR &G 5.

L B :vvom@nrbillicyatrm vE v
i, AN TAAFVOIFETERVESSFSAF VY
fER3THL, EESER LS oRfFHE NS
X bPEA L.

2. RESLUTHERAE : PEELOR N, R

Table 1. Potency of National Institute of Hygienic Sciences Standard (Japanese
Pharmacopocia Standard) for Thrombin (761)

Sample No. units/mg Sample No. units/mg Sample No. units/mg
1 14.9 11 16.5 21 16.5
2 14.8 12 15.4 22 15.1
3 16.5 13 14.2 23 16.8
4 14.3 14 15.2 24 13.8
5 15.5 15 17.5 25 15.0
6 15.1 16 13.0 26 13.7
7 15.9 17 14.8 27 14.9
8 15.8 18 15.4
9 16.1 19 14.7 X 15.2

10 15.0 20 14.4 s 1.02

X: mean value of the potency (units/mg) of the sample No. 1~27

s: standard deviation
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AR R

L 1T US. (NIH)
3, 21.7 vu.s. Bifir/mg) # I\,
b e v EVOELLTEICIE - TRE 6‘L/:. L, R
TGROLINE S % 5 R T UCEIRFT2{E D,
FORRED M D 2Iﬁ;”ffﬁiL“C'ch*c%l@ﬁﬁﬁ’ﬂﬂ»fﬂ‘ﬂﬁ*
B olrkRdi, Eh, 247V =¥ viivy
MY H Cohn HOFUNZ X HELIL T, v Iovd D frac-
tionl T2 =vfs b Y ¥ AGL140~50% 0§, D&Y
TAEEEC Atk X 0 IGA L, BROAoJiiiz X h52.5
eI Lo L AR Lo b fkL

Fe v VR (Lot No. B-
HIABIE B ASERS

“EJIVFI——ﬁ

[ A7 4 A SR B T L A

AR EL « RFHRK -

FNZESe « KM

ol 45 4 95 7 (1977)
7=
3. BB 2780 < vE LM X e

fiivx15. 218 fz/mg (fx K 17.50 iz /mg, T2/M3HI/mg)
TERE1. 02 TH -7z (Table 1), sh X b4 b
vy E VS (761) 12 1mg dmzis. 2 BASER T

“'{—fd.’ﬁa W n.r./L.Lf'
Pl ik
1) JEMERR, UC, FHENET iR, S
51 (1962)
VLS (75107 wwonT D

LOFIN

National Institute of Hygienic Sciences Standard for Hyaluronidase (751). II

Jiro KAwAMURA, Toshio KIMURA, Takao HAvAkAwA and Isue YOKOTA

National Institute of Hygienic Sciences Standard for Hyaluronidase (751) was prepared. The
potency was assayed against International Standard for Hyaluronidase (10 units/mg) according to
the method of JP VIIH, and decided to be 13.6 units per milligram.

(Received May 31, 1977)

7 A s BRIHEE T, “e 7w = 2 — LR
VEIBINS6EIZET 1 M A G Lc i, &Y 2 @M
ABFTRT L, T OTEFIN A Lin ot DT
vy MT X B 3 EHER ARG L0 T R G
T5.

1L BHESEE: v o 3 AnSHLte 7R

= Z = 0.4 g 5L 26.8 g, ¥ T F vilAUSE
1 04g, FAruy—1 04g OUETRUI,DE
RO X D EA LA

2. RELLURRAE UJ.VQ P I NG
(57 113, 10 units/mg) ZJTT, SIS [RA8S)
JHESHT e T m = 8 = VR I T o 7

PR VAR oz, WEEHS o P X vk
EUSHFER S JciiliLie. ¥leTan=g—¥
OFIMIES, ToFr vy v BRI L »TiT-
o, kv o Mmits X O Folin-Ciocalteu EUHIILFE
SRR 2D R TV
3. BERE L5006 rE» o rERLTE
AR E L TCEDRELIY Tablel 0 k)
i & b A7 3 EE A AT e

i
R E N0 %

IZin-o .

Potency of 3th National Institute of
Hygienic Sciences Standard for
Hya]uromdase (751)

Table 1.

Sample No. Potency (umts/mg)

13.23
13.39
13.46
13.65
14.07
14.05
13.63

0.35

O KO U1 W

X: mean value, s: standard deviation

Tawr= - BEEER (751" 12 1 mg B b 13.6[

PRIAfr L8t 1o s v o vi3120.16 ug
THole.
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BIUTHEF Y Y AHR ST Y 7 AHTOW
ThHEH L TRch, F Moz hidfi/ARiE B RS
BACET S e 7 e YO BERPICEHE Lisy
1D EOF ETTARRECTND Z LIXRHY TH -
7. STHEIPHTEINGERTVS X 51? KBNS
BT THY, BHEMISI-ABRLOKEICL>TETS
WEMVELL e 7 VIRICHAIL 2 WD TH
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Studies on Continuous Analyzers for Oxidants in Ambient Air

Noboru YAMATE, Toshiro MATSUMURA, Tetsuo INOUE and Masaki MoRrI*

A modification was carried out on an oxidants analyzer which is at present widely employed.
The conventional analyzer contains 1055 solution of potassium iodide, and the error reaches about
30% by concurrent nitrogen monoxide and nitrogen dioxide. It was found out from the experi-
ments that this interference could be decreased up to 6% when 29 solution of the salt was ac-
comodated.

Concentration of photochemical oxidants in daytime air of summer season, which pollutants
usually consist of high concentration of oxidants and low of oxides of nitrogen, can be accurately
analysed by the use of this modification without correction due to the presence of oxides of nitrogen.

The scale calibration method of the conventional analyzer must be adopted to dynamic calibra-
tion with ozone instead of static calibration with equivalent solution.

By dynamic calibration method, oxidants concentrations will come near the true value, and
furthermore, oxidants concentration obtained to oxidants analyzer with dynamic calibration and
ozone analyzer will have interdependance each other.

(Received May 31, 1977)
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(1) : O; Cylinder
(5) : Humidifier

(6) : Standard gas generator for NO and NO,

(2) : NO Cylinder
3), (4): N; Cylinder

(7) : Sample manifold

(10) : 2 % neutral buffered KI Ox analyzer
(11) : Chemiluminescence NOx analyzer

(8) : Humidity meter

(9) : 10% neutral buffered KI Ox analyzer

Fig. 1 Schematic of NO, NO, and humidity generating system used in response test of Ox

analyzers.
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Table 1. Effect of NO, concentrations on indicated values of Ox analyzers with 10
and 2% neutral buffered KI
Note: Y (oxidants, ppm)
NO, Relative Regression equation Number Coefficient
concentration humidity 10% neutral buffered‘ 2% neutral buffered of of .
(ppm) (%) KI Ox analyzers | KI Ox analyzers sample correlation
0 Y=0.019X-+0.001 | Y=0.025X~—0.000 8 1
10 Y=0.196X+0.008 | Y=0.031X+4-0.002 8 1
0.1~1.0 20 Y=0.258X40.002 | Y=0.048X40.003 8 1
(x) 30 Y=0.294X~—0.003 | Y=0.061X—0.000 8 1
50 Y=0.325X—0.004 | Y=0.060X—0.007 8 1
70 Y=0.318X—0.002 | Y=0.058X40.001 8 1
Table 2. Effect of NO concentrations on indicated values of Ox analyzers with 10
and 2% neutral buffered KI
Note: Y (oxidants, ppm)
NO Relative Regression equation Number Coefﬁ?ient
concentration humidity | of (o]
109 neutral buffered 295 neutral buffered :
(ppm) (%) KI Ox analyzers i{I Ox analyzers sample correlation
0 Y=0.011X+40.009 | Y=0.002X40.002 8 1
10 Y=0.121X40.004 | Y=0.044X+0.001 8 1
0.1~1.0 20 Y=0.235X40.009 | Y=0.049X-0.003 8 1
(xX) 30 Y=0.328X—0.008 | Y=0.054X-0.000 8 1
50 Y=0.329X—0.012 | Y=0.056X+0.001 8 1
70 Y=0.317X+40.001 | Y=0.058X40.000 8 1
[ (5) ]
4)
! %ZI}LJ_
(4) : Constant temperature bath (10) : 2% neutral buffered KI Ox analyzer
(1), (2): Air Cylinder (8) : Humidity meter
(3) : Humidifier (9) : 10% neutral buffered KI Ox analyzer
(5) : Oj; generator (11) : Ultra-violet absorption O; analyzer
(6) : Mixing flask (12) : O; sampler for manual method
(7) : Sample manifold

Fig. 2 Schematic of ozone and humidity generating system showing the sampling manifold

for comparing manual method and analyzers.
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Table 3. Relationship among various analytical method for determination of ozone
concentration
number of sample: 18
Manual method (Y) 10% neutral buffered
. {1 O ;Z Y
Analytical | Relative One impinger Two impingers KI Ox analyzers (Y)
humidity  _ S,
method (%) i . | . Tici
! Regres_sion C%cfﬂ:g:-nt Regression C%c;ﬂ::%):_nt Regres_sion Cg? ézxre_nt
equation relation cquation relation cquation relation
Y =0.788X Y =0. 899X 0. 996
0 —0.005 | 0-999 ~0.007
109 neutral 20 Y =0.801X 0.959 Y =0, 869X 0.536
buffered v —0.005 i —0.007
KI O« _ e r_ y
analyzers 50 Y_O_'g?é(‘; 0.999 Y _9_' 8!8(“){7 0.53
(X) ’ ’
Y=0.814X Y =0.952X
70 ~0.003 0.6¢9 0,004 0.992
Y =0.981X Y=1.096X Y =1.245X
0 Z0.001 | 0-999 Z0.003 | 099 £0.006 | 0-99
Ultra-violet . Y =1.003X Y=1.121X = Y =1.248X
absorption 30 Z0.000 | 0-9%9 Zo.001 | 0-9% +0.010 | 0-99
O, analyzers Y =1.065X Y =1.201X Y=1.273X
(x) 50 40.000 | 0-99 Zo0.002 | 0-999 +0.006 | 0-999
Y =1.075X Y=1.214X Y=1.273X -
0 fo.003 | 0-99 40.003 | 0-999 +0.008 | 0-9%

O PRI R P 500178 (FENTE) ikl i
FFEnd B0, HAETE 1% KUERR V57D
Mzl Eh s, Lo TR BT

12 m 1% Kl EREMV AL CEe e L
7203 % 10% KI i5iEd Ox fHZIA LT ORI
U o, kA g hi: UV £ O
2t (DASIBI ) i O3 0T ORINEFIA LT,
O; RITRBEGEE LRI T 2RO FEL TS
DT, ZOFikEEOMENE D BT o 1.
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_ NO; e

E 10 NO v Saltzman reagent NOy
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)
S 5
S
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16
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A analyzer
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27 28 29 30 31

Location : National exhaust gas monitoring station, Kasumigaseki Chiyodaku, Tokyo
Test period : July 27 to July 31, 1976

Fig. 3 Comparison of average hourly oxidants concentration using various analyzers

Table 4. Comparison of oxidants concentrations in ambient air obtained by 10 and
2% neutral buffered KI oxidants analyzers

o Number| Number; -
d?“ﬁl{s of de- | of de- Oxidants, pphm
Date ana- ;e;g:): ;eartrilyr; Hour value | Hourly-average | Day-average B average
lyzers hours | daysV min. max. min. max. min. max. Average A average
A? 741 31 0.4 19.9 2.1 6.7 2.0 7.1 4.1
1976. 8| po | 456 19| 03 12| 09 34| 1o 37| 16| O
, ol A 714 0 | 1.1 282 | 21 59| 26 7.0 | 3.8 0.29
: B 714 30 0.1 13.0 0.7 2.2 0.3 2.8 1.1 :

A 571 24 0.4 13.7 2.1 6.1 1.6 7.6 3.9
7100y 743 31| 03 44| Lo 23| 10 23| L4 0.36
A 426 18 0.2 12.1 1.1 2.5 1.1 3.3 1.7
mo1l) g 693 29 | 02 74 Lz Ls| L1 21| 15 0.88
A 742 31 0.1 10.9 1.0 3.0 1.3 4.4 2.3
m 12| g 572 24| 01 40| 09 16| 08 18| Lz 0.52
A 744 31 0.3 20.6 1.5 3.7 1.2 6.5 2.8
1977. 11 g 744 31| 01 43| 05 13| 04 15| 0.8 0.26
n .2 A 670 28 0.1 14.3 1.5 3.7 1.5 4.4 2.8 0.32

) B 360 15 0.1 3.0 0.5 1.3 0.3 1.6 0.9 .
y 3 A 701 30 0.1 16.5 1.6 3.7 1.2 6.3 2.7 0.44
' B 643 28 0.1 4.8 0.8 1.7 0.5 2.3 1.2 :
1976. 8| A | 539 | 228 | o1 232 | 10 67 | L1 7.6 3.0 0.43
1977. 3 B 4925 207 0.1 14.2 0.5 3.4 0.3 3.7 1.2 .

1 Based on >20 hourly readings per day
2 10% neutral buffered KI oxidants analyzers with static calibration
9 2% neutral buffered KI oxidants analyzers with dynamic calibration
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Determination of Sulfuric Acid Aerosol in Ambient Air

Noboru YAMATE, Toshiro MATSUMURA, Tetsuo INOUE and Eiji HicucHI

The determination of sulfuric acid mist in ambient air is described. The mist in air is collected

on, a teflon filter using a low-volume air sampler.

The collected sample is extracted firstly with benzaldehyde, and the acid mist in benzaldehyde
layer is transfered into water and determined by nephlometric analysis with barium chloride.
The concentration of sulfuric acid mist in the air of Tokyo metropolitan area by this method is

0.7 to 1.4 pg/m?,

(Received May 31, 1977)
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Fig. 1 Calibration curves of sulfuric acid
by nephelometric method with barium
chloride
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Table 1. Effect of sulfate and bisulfate for determination of sulfuric acid
Added
H,SO, found (pg)*

Sulfate or bisulfate ie4
0 0 100
NH,HSO, 1000 105
NaHSO,-H,0 1000 104
(NH,).S0, 1000 100
Na,S0, 1000 100
K.SO, 1000 100
MgSO0y 1000 100
CaS0,-2H,0 1000 100
PbhSO, 1000 100
ZnS0O,-7H,0 1000 100
FeSO,-7H,0 1000 100
CuS0O;-5H.0 1000 100

* H,S0, taken: 100 pg

BRI (ug) & WIS L ODIRG LT 5. Fig. 1
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v

C=5.33x v
/: 7VA

C'=19.6 x v

C:ifi ¢ A MR (H.SO, £ LT) (pg/m?)
C': AUMBIEEE (SO~ £ LT) (prg/m?)
v RIEMS RO (2g)

VR ofRRIE (m?)
RO E 72

1. Bl AR o®R:
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Iz o TR LAz, Bitffe 100 pg iz 3 T REREHD 1000
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BRI A v 27 4 A2 THET 288, TORHED
BROPAETH 5. BENTRYIOMHICE S (EA
ERTWBHT7 ey (M ofbes L VR, #5352

MR v — Kz TR L7c. #5052 Table
2R TESIRHIR I A PIROWTULT 7 v VML
ThHY, W7 ABHECIRERENEL, wre— XL
XY XTAF e FIREGADTHEMTE etz B
B LT EREAWT L RIFTH - 1.

3. EiBA AL oS AZORE

GG A 4 v OoaPiHi & LT, #ib-2 0 v A EHD,
CAFAANRF VI, 2rS =AY T Akl

EREBLTWBA, By o s ifikbshie~ v
AT 7 e FORERZ LRI,
1 RARER

B—HY A e =T o VT IO (bl
10 m) RO EEIPE ATy IR (Niks
ATRDBIRA) TR LTRAD MM (T -2, #5UL
% Table 3 /R X 5I2TifE 3~ F O 0.7 ~
1.4 pgim® THH, FREN TG ITRORREEZY
DI, THRTNL20% LV 25% FAETH » 1.

I T

A, EHERTVBRLPOE A FieownwT
Wi oI iiERTEL L 2. T b
B, Fifp $ A oIk L bieT o m
VI 4 AL, chRNVAT AT e FRinL
THI® A P 2oL L, & Skl 2Ty, 1§
BRICHRE A 4 v &R X b IE L.

ARER RO TIE LAHRURA O Bifg ¢ A PSR
0.7~1.4 pg/m® Thoto.

AR OT R, 7RI HRTFR A R S
2 (1976. 10.6) 1ZIWTIRE L.
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Summary of Air Pollutants Levels at the Three Locations of the National
Autoexhaust Monitoring Station in Tokyo from January to December 1976

Noboru YAMATE, Toshiro MATSUMURA, Tetsuo INOUE and Eiji HIGUCHI

This report presents summarized results of air pollutants levels at the three locations (Kasumiga-
seki, Itabashi and Shinjuku) of the National Autoexhaust Monitoring station in Tokyo from January
to December 1976. The results were shown in Table 1 and Fig. 1~9 respectively.

(Received May 31, 1977)

BRI 2 FE R 19765E 1 A H12H ¥ TOIERS
MoFFoO\WTHRET 5.

moE O

1. REsss JTEY FEC.

2. HEHRSOEM AT GRIMER

Ivik, JUE N RTEPE 0~0.5 ppm) & FELCHENE
e iR L1976%FE 4 A SIERITD T W5, Zofl
O ARz oW TR HIZE C.
WK B U H 2%
19764F 1 1 6121123 Hhu e L IERIHH L A Jsis
5 213, HGRHIIRUINCOWT, el
Pz, MsEB L, 1WA, BELIPEENG, AR,
SEFHME LR &, TbE—THZ LT Table 1
WiRLie. ¥, &GRHRUZGRIEOFEFITIRG
BB I DIT1964E D B19T6FEI T2 B 13ER D K 4R
SE{EY Fig. 1 ~ Fig. 9 IR L.
197641 31T 5 FTHRHE ORI, BFILLT
03 7 BAERT o2 ALK FHIRMINER A A Sh 5 3,

Fofic o Ty w LI Tth 5.
fr¥s, WItEIE & DT BV CRISEIF & 5 LI D
FERPE, 155 U R R0, 16%
P E#Rimaiiid & VT L.
1. ZE{EWEDS

—iRfev 3> o BRI OMEESANT, 5y e
B, 0.025 ppm, HAGIERT 0.024 ppm, FrENET
0.023 ppm “TH H, FIEIE LTy BEIEML LS
Ko, HAGTEERTENEY, B NETHLeLRAME
AR LTwWs (Fig. 1).

b3 5 OIS TR TSIIEEO &, @ 18H
fifio 1 BRHNIS 0.0 ppm AT ThBZ &, @Q1H
Fffizt 0.1ppm LUTFTHBz L, ©xhFhihkd
5 EQOEMRBAAREFEL, ThEhBri
JERTI5 A, 4.2%, WGNER4 B, 1.1%, FHEN
w8 H, 2.3%, QD&M EBL R LHULI, £
RERTE r BIED21, 0.2%, HEBNERT 3, 0.03%,
FEIEFR 7, 0.1%TH Y, 3PEDN & L RN
FHBETHH-Tz.
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~—— Kasumigaseki
~——— Kasumigaseki o——e [tabashi
——— Jtabashi a——a QOhara
» 4 QOhara 10 x Seibu shinjuku eki

0.10 x—— Seibu shinjuku eki
o——a Shinjuku gyoem
e-----e Average of three stations

SOz (ppm)
=1
S

1964 1965 1966 1967 1963 1969 1970 1971 1972 1973 1974 1975 1976
year
Fig. 1 Yearly variation of sulfur dioxide

concentration in Tokyo (1961~1976)

2. BWHFIRMHA
TRUERL TR TTD 1 N RO DA F My, 22 1
SENT 58 pg/m?, IRAGENERT 70 pg/md,  HifRINETT

61 pg/m® THH, WEZL LTIy, FmEieEnt
A, S TEIT AN WU R R LTS (Fig
2).

B ~— Kasumigaseki,
700 o——ao [tabashi
a——a Qhara
x Seibu shinjuku eki
o——-a Shinjuku gyoem
o0----0 Average of three stations

600

500

40

Dust (xg/m?)

1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976

Year

Fig. 2 Yearly variation of dust concentration
in Tokyo (1964~1976)

TRV IR I o WE T2 TR EE D fE, O 10
[iied 1 BSPEfiAT 100 p2g/m? U\T“C'aoé &, @

1RERIRS 200 pg/m® AT THBZ L, KThER
T LM 2 A - AR E 0BT, *
AENE  DIGET3E, 11 7%, 1iseEnietn,

17.0%, Fadseiraen, 12 6?‘, CDEERIEL T
TSR E & UL, R E NGy BUIETT243, 2.8%,
WIGIERT346, 4.0%, BfEdei2s, 3.1%ThH b,
3PWERT & LTHERCARHE TH -

3. —EMERFE
~MRLIRFED 1 IR 0GR HML, 3y BIER
2.5 ppm, BEGMED 2.5 ppm, FHEMEFT 2.3 ppm

o—-e Shinjukuigyoem

8 o----o Average of three stations
s \ /

CO (ppm)

1964 1965 1066 1967 1968 1569 1970 1971 1932 1973 1974 1575 1976
Year

Fig. 3 Yearly variation of carbon monoxide
concentration in Tokyo (1961~1976)

ThY, WETIL LTIy, W ER Y, 1
maEinee LM RR LTv5  (Fig. 3).

—TR L REOIE A BEIIEE 0 &k, O 1 REIMI
D1 HESIMN 0ppm PLITFTHH 2 L, @ 1IGRI
D 8 NENIFMTA 20 ppm AT TH D Z &, TENT
REET 5 L 3ER L QDR EEA AR
&M BXERIWTRL 0TS Y, 3WENT

ELFHEEREA LTS,

4 Ry (—RLEFE e mibsn)

BT, AMEEH LKAy 2
IROFRRHE L LTEAZRTWBIEYITITES

MEFiEE LT, ¥y < vikiEe o 5Bt
PEEEAE I T s, ZEMESEE (NOy) o
TiEe A o v (NOy™) ~DIREFHE, Tihbbyar vy~
VL E LTI, 1964450 B19735E F TOPENTITI
0.5 %, 1974%E5 HOMEHRTIIBNIEHEW T 0.72
AT WA,

—fR{LEF (NO) o 1 R TINE, 21 5]
MERF 0.059 ppm, HAGINLET 0.074 ppm, FiEHIsE
7 0.039 ppm, %7z, ZfFLENE (NOy) o 165
DIEEINNR, 15 BIILEIT 0.028 ppm, MIAGIETT
0.031 ppm, FEfTEUERT 0.030 ppm TH D, TSFIZI
L O LS REL, L r I ORI T e
WM, T TIEPoMd, SEMEERETIE
P LT TN, S, R TR
MMM AR LTwA (Fig. 4, Fig. 5).

ZRALEE O MR R TS0 & ¢ 1 ISR
1 B 0.02 ppm IFChH B Z &7 x5
&, TOMHEMBBLIEMO AR E oML, <

BN 7 BIET290H, 84. 3%, G285,
86. 1%, FIRMsER271H, 90.056TH H, 3R &

%ﬁbxbiﬂﬁu:ziﬁﬁf@ 7.
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—— Kasumigaseki
o——» [tabashi
&——a Ohara

*. x Seibu shinjuku eki

0.12 o @ Shinjuku gyoem
©--nes o Average of three stations
0.10 e
Eoom '
a R .
= 006 ' e
O - ’ = ol
z
0.04 i
0.02F
1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976
Year
Fig. 4 Yearly variation of nitrogen monoxide
concentration in Tokyo (1964~1976)
——— Kasumigaseki
0.07 o—o [tabashi
. 6——= Ohara
0.06 x——=x Seibu shinjuku eki
®——o Shinjuku gyoem
. 005 e-----o Average of three stations
£
£ 0
= 0.03
0.021
0.01F

1964 1965 1966 1967 1968 1069 1970 1971 1972 1973 1974 197 1935
Year
Fig. 5 Yearly variation of nitrogen dioxide
concentration in Tokyo (1964~1976)

5. meibkE

PHERFL, Kbt > & v HEROFEAEPIE T
BB, FRTRMRIREKREER, HeEre L v 4
BENBVETERFEIRTWS.

SESEL (7 e 4 v E) 3, Ty BARERT T,
2 LYbAKS: 1.12 ppm, TEFIRIEAKFE 0.14 ppm, R
BUET, 2Pk 1.33 ppm, ARERIHILKE
0.17 ppm, FIEMEFL, £REAE 1.08 ppm, T
FTPEKS: 0.13 ppm TH 5. HiE L ek
KBOPIET, &y e ciaitim, HSNERc
LI, FEMEIT T8N, Ramp bk
OEPWESE, By BIMENTTiaeeiid, G NEnc
EEGEY, FIEIER TRt R LTw S
(Fig. 6, Fig. 7).

6. KLATLFEE

B E O RERAYE, Mot fE, K

K[KERBFONLFERIGIZ & - TERT 5 5T

*—= Kasumigaseki

o——o [tabashi

a—4A Qhara

2.0 6——o0 Shinjuku gyoem
o-----e Average of three stations

o——o—  g———0

Total hydrocarbon(ppm)

1970 1971 1972 1973 1974 1975 1976
Year

Fig. 6 Yearly variation of total hydrocarbon
concentration in Tokyo (1970~ 1976)

~—- Kasumigaseki

g 05 o o Jtabashi

2 4—=a Ohara

b 0.4} 6——o Shinjuk gyoem
- 6-----0 Average of three stations
BE 03t

=8

T 02}

s

2 0.1+

3

= 0 I —_— 1 1 i
P 1970 1971 1972 1973 1974 1975 1976

Year

Fig. 7 Yearly variation of unsaturated hydro-
carbon concentration in Tokyo (1970
~1976)

0.015

0.010F

HCHO (ppm)

0.005+

1968 1969 1970 1971 1972 1973 1974 1975 1976
Year
Fig. 8 Yearly variation of formaldehyde

concentration at Kasumigaseki in
Tokyo (19€8~1976)

55,

RALT AT e FOF 7 HIEN O 1 K E{EDF5F
#filivy, 0.0046 ppm THH, Iz UTRA IS
#RLTWw5 (Fig. 8).

7. FXLYL

FER UL MRV, Kb F AV
b, AV VEOBHETHD. A FVEV PR A Y
YV, ZREEH, PAN (S—FFv7€F1F4 bV
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—— Kasumigaseki

€ s—= Shinjuku gyoem
g 0.04
£ \”\—/\‘
g 003
[=]
2 002
o
Z2
3 0 . — ; N
6 1971 1972 1973 1974 1975 1976
Year
Fig. 9 Yearly variation of oxidants and
ozone concentration in Tokyo (1971~
1976)
4%)&6%@Nﬁw,ﬁMk%$®Mm&%ﬂfﬁ
» MHEX SMEA Y U ATERA D & D R S
Mﬂf@é BAXF I VLIRSV

BENREFEFF £V THD, ReFErFvFy
FPORIBAEF VSV ERBRERTWS,

v ARORIFECHT B Yy vV

Ty ABEMC ST 584 & v &4 v MEEOFETRY
iy 0.028 ppm TH Y, TR LT EB
FRLTWS. FEMNEMCISWTIR4Ahbr VY
DIERRE LTV B4 A~128 0 FHfiiz 0.009
ppm Thote (Fig. 9).

8. AR

007 ARG AR 2a it (B 1%, 993 &
THhH, MHECE LTIV E2 R LTwS,

Ffe, BAGIEITOZMLE, THRFIZ3VWT1970
mmbmmlﬂmhmmﬁ&nofwéﬁ,mmﬁm
X5 L1976 Fic sty BEEZEm A (508 1%, 1860
HTh Y, MERRIE LT B R LT3,

X ik

D WS, KRS, iRz :
142 (1976)

fER, 94,

) 7 A DOHEZDWT

TG« MAHT - TH 1

Re-estimation of Preservation Effectiveness of Potassium Sorbate
(Food Additive) in Jams and Marmalade

Shun-ichi UpAcawa, Michiko KOBATAKE and Hiroshi KURATA

Under the practical conditions consumed, the fungistatic effectiveness of potassium sorbate [PS]
as a food additive was re-estimated by a preservation test on five kinds of jams in paper-packag-
ing cups; viz. strawberry jam, fruit-mixed (apple, mandarin orange and peach) jam, apricot jam,
apple jam and orange marmalade.

In Japan, the allowable tolerance for PS in the jams is just a maximal concentration of 0.5 g
per 1 kg of products. Therefore, all tests were carried out in commercial packs of the jams using
a series of four concentrations of PS, 0, 0.01, 0.025 and 0.05%, under the preservation for 1 week
to 4 months at 25°,

When used against pure cultures of three representative fungi (Aspergillus niger, Penicillium ex-
pansum and Rhizopus stolonifer) as inoculated test, the addition of PS of each 0.01 or 0.025% to
the jams completely or almost completely prevented fungal growth, only exclusive of the mixed
jam. Subsequently, the similar effectiveness of PS was observed on room-exposure test for 30 min.

In the above test, predominant fungi growing on the exposed products were Aspergillus, Clado-
sporium, Eurotium, Penicillium and Wallemia (each species see in Table 5). Attempts to re-estimate
the allowable tolerance for PS in each product without the mixed jam were conclusive as the ef-
fectiveness at the level of 0.1-0.25 g/kg (0.01-0,025%%).

(Received May 31, 1977)

v A VIEIR19454E, Gooding? AR ELRING T D H, YAE VBV ¥ 22 0FT3B5E9 AIOB R ERE
PEER TSRO B, B efle LTHEHT  hafiEninciEe Sh, ToBIEhie»TER
PHCEERAL, ARENHELTCHEALERS Y  FENFESh, EIMSEOREC L > THRED LS
5rinotc. BRETR Y L€ VBATETISES H26 7B RATHEY., Thbby vy aHUCH L
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Table 1. Some characteristic data of tested jams

Sample Degree of saccharose (%) Water activity (aw) pH
Strawberry jam 64.5-67.5 0.84 3.3-3.5
Fruit-mixed jam 40 0.95 3.6
Apricot jam 65 0.84 3.5
Apple jam 65 0.88 3.6
Orange marmalade 66 0.87 3.4

Table 2. Fungistatic effect of PS on strawberry and apricot jams in inoculated test

Fungus inoculated/Days after inoculation*

Concentration
Sample of PS

%) A. niger

P. expansum R. stolonifer

7 14 20

9 14 18 8 12 20

0 - =
0.01 - -
0.025 - -

Strawberry

0.05 - - -

Apricot 0 - -
0.01 — —
0.025 — —
0.05 — —

* Incubated at 25°; —

T, B kg iwo& 0.50g ATkl & &
htws.

AFAEIERBFMOELE X b 2 S hic A AR
EAXERAERBRO—BL e TL0T, v 250
FETLHHE (HH) ZHERYIALEVRE A Y U &
potassium sorbate (PS) OFFEMELTHRHA LA
DTHAH. RBEBBEOWTE, »ARE, TAEG
AR CREIRh TR WL E WS RO
BREAT, QIEPRBE LTy 7A D OB 2R
EL.

Aty X URBAE
1 Bl e LT, 194,

Tr—=2 e I

A WE:VVvE, $5v, F, £2:1:20
BRTCRALLLD), 7VvX, Vvd, =—<l—

F o5 EREY, hEh PS ok, 0.1 gkg
(0.01%), 0.25 g/kg (0.025%), 0.5 g/kg (0.05% ) D
HInkTofct 0O 4 BESORECHELZEL

: inhibited for fungal growth.

ARG ZTocb oL,
ZRANORB OFTMR%E Table 1 iRk, #
FOKSEERNEC ST AEI#4 Rk
(FELH 828 ki 2AWR Y EROKLFEERNES
R HEHL LT T » 7.
2. FBERERCA L, (VRREEEK, (R
FEER & Ui, (DU B & LTko 3EHD
TIR R HetE Uic. Aspergillus niger ATCC 6275 #f,
Penicillium expansunt IFO 7604 %k, Rhizopus stolo-
nifer F 833tk (S — v v vRRFETRTH) .
@21 S R@IEKIE, OFEREIE=rL, @R
P T30 HIMH L, SEFEeRE I e THEOH
REFREAD, OEEROEERBO ¥ FREK
B (4 2 8) 2R3k, MERBs s G

* ) vaYean PS T 0.5 g/kg RRAKILEL
HMEOEMFFRE Y- T 0.05 gkg & LicicdpRsit
L.
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Table 3. Fungistatic effect of PS on fruit-mixed jam, apple jam and orange
marmalade in inoculated test

Fungus inoculated/Days after inoculation

Concentration

Sampl OEHP)S A, niger P. expansum R. stolonife:*
70 —

7 11 20 9 14 18 8 12 20

Fruit-mixed 0 ++ ++ ++ ++ ++ ++ +4+ ++ ++
0.01 ++ ++ ++ ++ ++4+ 4+ ++ ++ ++

0.025 ++ 4+ 4+ + ++ 4+ - - -
0.05 ++ ++ ++ - - - -— - -
Apple** 0 + 4+ i+ + ++ ++ - - -
0.01 - + + + + + — — -

0. 025 - + + - + + - —_ -

Orange marmalade 0 + ++ ++ — + + + + 4
0.01 + + + — — — — — —

0. 025 - + + — — — — — —

0.05 — — — — — — —_ — —

* Incubated at 25°; - :inhibited for growth, + :slightly developed, -+ :well developed.

** Not tested at the concentration of 0.05¢ PS.

Table 4. Fungistatic effect of PS on jams in room-exposure test

Concentration Weeks after room-exposure*
Sample of PS

(%) 1 2 3

Strawberry 0 — + +
0.01 — — —

0. 025 — — —

0.05 — — —

Fruit-mixed 0 ++ 4+ 44t
0.01 + +++ +++

0. 025 + +++ +++

0.05 - +++ +++

Apricot 0 + +++ +++
0.01 - ++ ++

0.025 - - +

0.05 — — -

Apple™* 0 + +++ +++
0.01 — — -

0.025 - - —

Orange marmalade 0 + + 4+ 44+
0.01 - — +

0.025 - — +

0.05 — - —

* Exposed for 30 min. in laboratory room and then incubated at 25°; +, ++, ++ 4 : Abundance
of fungi developed. ** Not tested at the concentration of 0.05% PS.
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Table 5. Identification of fungi grown on room-exposure jams

Sample Concentration

Predominant group of fungi

of PS (%)
Strawberry 0 Eurotium chevalieri, E. repens, Aspergillus restrictus
Fruit-mixed 0 E. amstelodami, E. rubrum, Cladosporium cladosporioides,
Penicillium frequentans, P. multicolor
0.01 E. amstelodami, E. rubrum, A. niger, P. frequentans
0.025 E. amstelodami, A. niger, P. frequentans
0.05 E. amstelodami, E. rubrum
Apricot 0 E. amstelodami, E. repens, A. candidus, A. restriclus,
P. citrinum series
0.01 E. repens, E. rubrum
0.025 E. chevalieri
Apple 0 E. chevalieri, E. repens, A. restrictus, P. cyclopium,
P. implicatum, P. purpurrescens, Wallemia
Orange marmalade 0 E. amstelodami, A. ochraceus, P. citreo-viride
0.01 A. niger
0.025 P, citreo-viride

ORIBY, HHERIELE LTETICRAhioRBOGE
EEETRTRZELILLOTHS.

()3 XZU0@)—(@)icsiT 2 %25°, 1M~ 4*
AREE L, HEOREE B X ORHUREI oW TRE
AR L, TR —@iIR\TIE L-ITH O
s BEEWEIL L > TT 7.

A B R

1. HABREERERX #55E% Table2 $ X0 3 1iiE
Lic. 220, WIFhiERAEU8% /20 B LRI
4 7 J ¥ CRBROEBPEL S hicle b me B
TH5.

Table 2 KRTIIRASIFIBINT VXS v &IT
DWTIRERE L L LARBREORTEREDOh
fehhotz, ThAIEH LT, 3 v Z7A8 ¢ 2100 TIiE
Table 3 @ X 51z PS {EINAL0. 01% LU T TR 05
WRREHEDHH, 0.025% K\~ Th A. niger,
P. expansum DIEEN, . 0.03%1EDWE L A, niger
DORTHThEhAbhic, RS, VY vavse A,
< ==V~ FIZ oW Tk 0.025% RIMC Wil E &
% A. niger DRTIHGED BRIz, P. expansum 2
LTCi30. 019z 5T~ —~= U — FRIETHHED 6
Hichotedd, YV vITi10.025% IxE THLRTTL
WEOMTELOEN TN,

2. HREHEEEX @)—(@ickiToHif% Table 4

R Tiobh, B B0 5 ARERETIL PS
MREIMIBVLTAF T+ AR LRBCEHOHA
B RENDDbRIR, 45T TERRELTHRE
HEHOFERBCH o7, PS 0.01% BEEIMTIEA+ =
KXY vIEYy ARHEOREN ALY, =—=
V- FLRHEORESFT LER, 7TV XY+ s E
HORBEIMEE T\, PS0.025% 8L LoiEn
BT v 7 AP v AR IR LM BREWHRTHNHR
P TR REAEE I hi.
HEo@)—(a)izisit 5 IEFBAR LT RHE 3 5 BB
WoWEL Table 5 © X5 Thb. Eurotium spp.
(A. glaucus group), A. restrictus, Wallemia g &
DOIFPIMIIE O3y, Aspergillus, Cladosporium,
Penicillium g ¥ OZ2 R MR MBURHCFEE LT
5. PS0.01% % X 0°0. 025% RN Cix B3 B A
YBITF &7 b, 0.05% R TIRREIALTWS., Ei, —
finc Eurotium spp. HMRIEROFEEMIEERACE S
MVCIERIER RS DI L.
BIRFRBRR—0E LT, B LcRBT4 2 A
I ER Licss T, rkeismosa 1+
TR IVT VAS ¢ 2TARANE, ) vy sld—
IBRILEINE, S v 7 AV v AR IV —= U~ VLW
FAREE Tn o Tt RIFRHEIMO B #13, 0.1 g/kg
0.0166) TLILTiyz7AY+a%BE, WFRh
AR TH - 1.
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in BINGRIFRREE RS i, PS 0.019 LiRMEHR
EER I UHR fe N - N 4 m
BRRotc s, SiR4 0 BRBBRLEEDRTTS

AN BWTHRA LY v 205 BT,
vy P AY ¢ MABOBGR E LB LT L 2 BEEE, KOG
MM EoWIRAEE LS R b, TTHORARTTE S
LAV E VWD, BT, T X 5K T
O TIRTE 2 BT ORI S RN LT S 0k 2
FMERITHOIE « MY A bR, BEHES
MUV DR LT 2w, LsLiedih, —i
et PS 0.1~0.25 g/kg (0. 01~0.025%) I
WINCHRIFL ISR Eh, 417 TYvr 2085
BRI T E R RN T L TOH ORI & A
ERd bR, IR RO o 2 ENOT
bhi-.

Vv € vBoSEESIEMTRE & UTEh o7
FEFrliskd s & vbh, B2 SR
&\, pH 3.0 kP2 HIAITTHIIRO L 512
MEXRTWB?P. Alternaria solani 0.005%%, Asper-
gillus niger 0.04%, Chaetomium globosum 0.01%,
Eurotium sp. 0.0069%, Penicillinm citrinum 0.02%%,
P. expansum 0.006%, Rhizopus nigricans 0.01%.
oz ZEEoMMH LT OMRME & iz Lk
e, 0.25 g/kg (0.0259%) £ TRPOITHIMETIL
TROIFBHLDELLEh, KFEEMSREIIE-FL
7o

ThHH, ZOPS HENETHE IR~ v &
BULDAEBE 1 ~ 258BACoHETThIuI TR E
LEFbhab oL Bbhb.

DED X5y v 20045 PS ofiILHEL2H
PiifTaie-Tit, A Ta8Rotkict -
WLVCERNA BRI D—SUTH L Do LIXEgET
BB, v IAY v aD XD RIRE, —1HY
e v AR CRRTER PTG R BT X DIEDR L
7o UTHILHITMOTIMA SR ERTH D Lot
{37,

oz, RAFFHEMRH oM B b I
Wit AA Y » A THAA I X ORRIETR 0 — 2 (4
WA E R — > VAPRIRDEFRITICR LRSS L&

pra S
1) C. M. Gooding: U. S. Pat., 2, 379, 291
(1945)
2) I 3RAREMAETEMR, p.o 514 (1974),
HEHIR

3) vy AEoEALHRAE (1972)
4) fefmApi, 25, 169 (1975)
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Microflora of Commercial Crumb

Masakatsu ICHINOE, Tomoko HAYASHI* and Hiroko NORIZUKI**

Microoganisms associated with 30 samples of commercial crumb were examined.

A number of

mold colony isolated from the samples averaged 1,847 per g, and ranged 2X10 to 2.7 X10* per g.
Lighteen of the samples obtained averaged 7,732 per g and ranged 10 to 8.4x1CY per g colonies

of yeasts.

The major fungi isolated were Aspergilius glaucus, A. restrictus, A. candidus, A. versicolor, Peni-
cillium cyclopinm, P. puberulum, Cladosporium, Paecilomyces and Wallemia.

Seventeen of the samples contained total bacteria more than 300 colonies per g, and four had
more than 1.8X10¢ per g. No culture of coliform bacteria was found.

Isolates of Aspergillus flavus and A. versicolor were grown on yeast extract-sucrose broth (YES)
at 25°, for one to two weeks, and analysed for the mycotoxins using TLC.

Twenty isolates of A. flavus were tested for the production of aflatoxins.
Of 10 isolates of the A. wversicolor, 9 were shown to

strain produced aflatoxins at small amount.
produce sterigmatocystin on YES-medium.

The single A. flavus

(Received May 31, 1977)
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#ELD 1 NI ETHRAU RO KIRE I
DWTHREVR LTV, MEE Lo b, #|
HEAR, lwzryy, 75451 6HNEOKIR
WO ERB Z ERBIELLY. hbofdaiv
T h OB CRIREG e X e h BUEOHE R
Ihichotcdt, avvy, 754 AR AY
B HkT AL E L bR,

TH, v B WIS RRE O
BURETFPTL, Lo T=4 = b o ViEATR
OIFEC L AR OER b VIR &L v 2
3. =7, FEBAHDIE—RRER O VN,
STRHAVEELLZOWERGE LT LT
MR THITEMCHE S h, S0k TcEEsR
TWwb.

2 LIRS v O BRI R FHE O —F &
LT, ARE RO ET 58010 L AR~
43 b vEEETOWTHHE YT 1.

ks L ohik
1. HERAH

LA LT 0 - v RURT /R X D EA
L7230 & e Lic, & buwic18iknfliio 5 116
BRMAEIROFEHO T LR T o F— 2 ~
B~ DR BT R XOHETL 8 fT ot
LDTH5.

2. HBE

FH NI QYR E 7 4 2 — VTR LT
Ob, HEHLAGMEZEENZSg LY, V-V v
Tv v EF—0hy TARAR, RIREOMHAIZIX0. 05
YR Ky, MEROMF I ERG KL +hE
h 45 ml ok, 2 4HITEEFR LT TR R S
L. LB RULCoBmEtREE D,
FRERER I VEOE T 0.

HREONBRIIAT FFFA b — AR =
5 A7 =3~ (100mg/l) RIEIMLICEE 7.5%
LRI = % AERD 2WR P Lic. SiRE s
X UEERRE25°, 5~THEEE LTI BL Uicdifi 2 e
L, SRIRIEQEEVE LT & LChlE i L.

— R AIEE O A TH EOIE R EZ RIS RS (T E)) %,
KIBHBORINCR T Y £ a v — i (SEFRD
W, 385° THIFHASIKH], 24IFHISRE ORI
B Ui B B R s L.

1o, DHEAE L AIRE D 5 b, Aspergillus
Slavus, A. versicolor oo\ TCiL 2 %EEfF=F R « 15
% v 2§t (YES ¥5ith) 12 25° Thith 1580,
FRAL2HEGR LT~ A 2 Py vOREERERRET

L.

775 rxY voREY A flavus OIEEAYWRTL
B:TIC v—+ (FFY—~Foa—1) 1210 pl I
ARy FL, 7Rkt h e TP Yen - ~FHV
(85:15:20) DEIIGELEAIN, FIEADIT L IR
i R R P A

AT Y 7= b vAF vOREHRIL A. versicolor DE:
TG L 7 v e s 5 TRIPH Lc0D, 5
MLT, ZeemA sk )y A as e
2 ST A —RBFTZ Y VT v L, BRhhity
» TLC Y v~ (VA% G-60) & 10 gl fxA
Hy b L, BEPHENRT, XLV R £ £
= (95:5:5) L HWTE LD, 205
(L7 = n e i/ — BRI, 80°, 1023
DE LT RO 5 AR offER UV AT ¢l s
ARBEGEC X 1.

s, HRAMORGILMETFIERKRGE (v b
FRERD X MRV,

i R

1. FHRACHBORRE, BEBLSLIUV—HRERERY

{ERGURIB0 A 3T B AL ECY Table 1 1
AR SRREERT TR SR S, 2 X10~
2.7x10* (F#91,847) mwv=—[g Thotc. TTE
BB 18MoRFNCRdbh, /7 A%D 10~8.4X
10* (B197,732) am=—Tholz., —EIHDEE
3308178 75 o4 ) 3 X10° am=~Ll kD
HEARIID N, BN 2.3X10° 2 m=—%RLid
DY Dot KEFHIELTNToRcswTigET
Btz

{ESE K 1128, 0~15.0% (F#911.7%) THh-»
7obs, HECEYTEORINE & ORIIIFETI D X 57
HBEAED bR o .

— R AR RE RO S W CIBERE L S o e
25, SNBSS MU S ho MEEREINEED Hhin
2k (No. 3, No. 25) 45Y, BEUERLSVEE
(No. 12, No. 15, No. 23) 3§, @b bR,

2. RN CBRICKTIRRES

PERREDOS Y, 774D 3X10P sv=—Lk
ORI S h 10 Rh 351 S TH A3 Table
2WRTESHTHSD.

SR BEde ) AHROWEENHHN S T
b, Aspergillus glaucus, A. restrictus, A. candidus,
A. versicolor g L O E WKL, 4.
P. puberulum, P.

Cladosporium,

JSlavus, Penicillium cyclopium,
expansum 7o & D Penicillium 3§,
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Table 1. Microorganisms of commercial crumb (per gram)

Sample Molds Yeasts Bacteria MOiSt“(l;) content
1 3.0x10 1.0x10 1.5x 103 10.8
2 3.6x10? — 1.3x10° 12.2
3 9.4 x10° — <300 13.3
4 2.0x10 3.0x10 4.2x10¢ 11.8
5 3.2x103 1.6x10¢ 2.3x10° 13.4
6 2.7x 104 1.7x10° 1.8x% 10t 11.5
7 3.0x10 5.0x10 2.4x10% 10.3
8 1.1x10° — <300 11.0
9 1.0x10 1.0x10 <300 10.1

10 2.9%x10% 8.4x10¢ 2.2x10? 15.0
11 7.5x10? 1.1x10¢ 1.1x103 11.2
12 8.0x10 1.9x10¢ 4.2x10° 8.0
13 9.0x10 7.0x10 2.2x10° 14.5
14 1.4x%10% 3.0x10 1.1x10° 12.6
15 2.0x10? 8.0x10? <300 8.0
16 6.6x10? 4,0%10 7.0x10¢ 13.2
17 1.6x10° 3.0x10° 4.6x10? 10.7
18 1.0%x102 — <300 10.9
19 4.0x10 1.0x10 <300 9.5
20 3.0x10 1.0x10 5.2x10? 12.3
21 1.6x102 — 4.4x10° 14.2
22 6.0x10 3.0x10 <300 12.3
23 4,.0x10? 2.5x%10° <300 10.0
24 2.0x10 — <300 12.1
25 9.5x10? — 3.6x10% 13.2
26 2.0%10? — <300 13.5
27 3.0x10 — <300 11.0
28 1.0x10 — <300 12.0
29 4.0x10 — 1.8x10? 11.0
30 4.0x10 — <300 9.9

Paccilomyces, Wallemia, Sporothr
ALz dhie.

Wallemia i & D\~ 3P 5 FREIETH

3, No. 6) &, A. flavus, A. n

Aspergillus JR=> Paecilomyces, Penicillum JRH14 % A IERTIRIL Tz b o foit
F1ET 5 (No. 5, No. 16, No. 23, No. 25) 2t Gy, G, ok, —Jj, A. versicolor L[5
(No. 11, No. 17) ERATHIED Y BT AT Y =2 b v AF VD

BY, FLWOWHSTETS

ix e EMMEEN & Wb X5kt liaiiBdb bhiaho i,

MR I TDFf""_H‘a APz b e,
flx DRAFHCIWTIL Al glancus, A. restrictus, 3. SHEE&KO~Y4 a bF I oEEM

Mo (No. DEETEED 5 Y Aspergillus flavus A

iger foXodiBt  fRicoX, 773 by voikiicod Wil

R ERL bR T B, No. 10 DR ¥ D 51% Clado- FEETE R .
sporium [BAERAMCE L R Shie.
R LS 13 B Uk i o 28 {bizin

779 bV By, By,

PYE 1Y

EEh20
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Table 2. Fungal distribution of commercial crumb

Species Sample no. no. 1 no. 3 no.5 no. 6 no. 10 no. 11 no. 16 no. 17 no. 23 no. 25
Aspergillus:
A. candidus 10 10 1620 140 10
A. clavatus
A. glaucus 13x 103 30 1650 10 380
A. flavus 780
A. fumigatus 20
A. niger 210 20
A. versicolor 210 210 200
A. restrictus 9360 4500 10
Penicillium :
P. cyclopium 50 890 50 10
P. expansum 880
P. implicatum 100
P. malticolor 500
P. puberulum 130 100 140
P. rubrum 100
P. waksmani 100
P. spp. 20 300 230 200 20
Cladosporium spp. 130 2670 30 100 10 10
Paecilomyces spp. 1420 40 340 20 930
Sporothrix sp. 380 130 20
Wallemia sp. 8710 1350 300 20
Mucor sp. 50
Syncephalastrum sp. 100
UNIDENTIFIED 90 10
N " BERA L DTHBH, THENIKEE LB
47 s

DR TR E Lo vie oLt
BAERMICE VWL ORGR bhigho e, Zof5R
B o/ NERBSOMESHE BIFHET 0TS
ofc. Thbb, KM, PEH (196402, HH, —F,
(1967)%, FbH (1974)%, PMER L (1975)212 X 5/
Fh i b Lo Eic 0 5 MR IE 20 O Rist &
W, SEERE, MBER A SimEafii ek,
LUl at s, BERHTDOWTIIETHRAL D, 3
Wik, SEoAVHRAB OGNS
PORBARI IS b 02D Y, oMM
LZbhfiREdELON:. ChbFRPED#
A ORI, REEARLED A VOB TE» b
EXTHEBHFIVL, TLATKIGREZRDRET
bHrH5. TORMEY S BIFHEEHE LT No. 5, —
No. 16 WBE— 2~ —DFIaFHORBTH Y, Rtk
iz No. 11, No. 17, No. 23 Ozf 4 FA—o TH ¢

EhTWb.

SERAELARBIEIEL LTREHOLDOTH -
T, BHAERELTOD7 34, any riglORR
HiE e oW TR R DD & BRIV, 2
VN — oD TGRIR L7 VI AR AE IR
DEVEZES.

AMETZERT bl b, MEENFEOWT
A R DI T - O IR 2 ST e D
TERMDIEEF Lo,

b4 N

FHfE—b : @R 93, 142 (1975)
RESER, B « Pk 18, 105 (1964)
Am i, —FIER : @ik 8, 237 (1967)
FIIf - fr@uak 15, 94 (1974)

NEERAIRAL  ALYEU FPERTR 25, 67 (1975)

D
2)
3)
4)
5)
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Microflora of commercial slice dried fishes including bonito ¢

Masakatsu IcHiNoE, Meiko Suzuni and Hiroshi KuraTA

Twenty-five samples of commercial slice dried fishes including bonito were analysed by plate

count method for microflora.

Dilution cultures of 20 samples of dried fishes yieled an average of 1.4 x10¢ colomies of {fungi/g,
with a range of 10 1.1X105/g. The Aspergillus glaucus and A. restrictus groups predominated in
most samples, but relatively large number of colonies of Penicillium spp., Cladosporium spp. were

obtained from some samples.

Total number of colonie of bacteria from 25 samples averaged 1.2x10%g, with a range from
from 2.0x10% to 9.5x10%/g. Four of the samples contained coliform bacteria.

(Received May 31, 1977)

BV ATD B A E R T LTIk E L
THWS, Wb 33T b oA SGeT 5T
2%, fEk, AR AR SRS Ty
NERT (Salmonella enterolidis) DG FiHi-=
LI LB APEOIMMRECRELTWA LT A0
TN R TITE R T hh TV B0,

B YA, To ERFEMTE O RIRTE ok
LTz, REOH Y4BT L ok iHER L Rih
WToffREZ I TRV 2, Hela g,
=y AR LR m TR oh Tna 209,

—Ji, TG E LCoREMTRC oW, #HT
DARTEDAT I L ORI T - S0 b5
2%, REFFER G0,

G BILHITE M b LHEN R h B TR O3 ) B
DWW TR L AT 2 &2 (32, Alfie—
BREMER SR To BN O b o k1T
DA P E LI B B 2 T » 1 D TR
5.

MFhys LUtk
1. #ERH

BB L7250 h BiEDo 5 B, 54
(No. 15, 17, 19, 24, 40) i fohizdeplic g LR
HEIhbDTHD, FT/OHIFHBADTIBEL b

A LS DTHS.
$E, ol yfiohrzsTLi sy

IDEE L0 TRel, ¥, AV, 4u7T
C, VU EAIVFREDCERR L DI LON5 8,
(No. 17, 52, 54, 55, 59), HYI0h oAb vl
St IR ORE N 2 & (No. 60, 63) bt
2. BERE
BEHOWRH L ViEEMZ gkt h, v—VvrS
VY E—~DHy 7THIAK, RIRTEOHFIZI0.05%
FRAREFRTEE LTHY, HITEROmZII /BTN
AR E A, & 4oml I TR L. 35
EZHERETHER LT, SEHmciE >, hBHVILE
RLUTHOBM 2T 7.
HARHOBMIBIZIZIRTF + FEA b —RRKIC IR
Fa7==u— 1k 100mg/lEMLIESELE, 7.5%
ORI = &+ AR 020G 0P L, SR 25°
TS5 H~ 7 B L ORI B U S &5
o, HEELTREit L.
—RAME T A0 ERR. (5P, KIBHt oK
R v v 3 v— B3 Q) %2 Mv, 35° ¢
BRUT, ThTh48IEN, 24R5R3EEucIiE+
DIHOYTEE L E L.
#& P

1. #HREGT YESSEOmEmiE

BER L7258 DFRHC 3513 B E R 2R
Li=ont Table 1 TH%.

SRR MR H205 Tl 77 2 b 10 ~ 1.1X 108



—FiEh c EOTT h SIEO MM —F £ LGRRIEAIiZoWT

97

Table 1. Microorganisms of commercial dried fishes including Bonito (per gram)

Bacteria

Sample no. Molds Yeasts Coliform
15 4.2x10° 3.8x10° 7.0x10¢ 2.3x103
17 7.2x10? — 8.0x10°8 4.5%10°
19 2.0x10 1.4%10° 4.7x10° —
24 4.0x%x10% — 9.7x10° —
40 1.7x10° — 9.5%x10°® 4.0x104
51 — 1.0x10? 6.0x102 —
52 — 2.9x10° 6.5x104 —

53 — — 5.0x10° —
54 1.0x10 — 2.7%X10% —
55 — — 6.7 %104 —
56 1.0x 10?2 1.0x10? 1.3x10° —
57 2.6x10° 1.0x10? 5.5x 104 —
58 2.2x10* 5.1x104 5.1x10? —
59 7.0x%x10? — 6.1%x10° —
60 1.8x10¢ 1.2x10° 1. 8108 3.7x10°
61 1.8x103 3.0x104 1.2x103 —
62 6.0x10° — 2.0x10° —
63 4.0x104 — 1.6 %108 —
64 1.4x103 2.9%x10° —
65 — 5.8x10° 2.7x103 —
66 5.4x10° — 1.3x10° —
67 5.2x10° — 6.4x10* —
68 3.3x10¢ — 1.0x10° —
69 1.1x10° — 1.4x10° —
70 4.9x10* — 1. 9x104 —

(F#1.4X10%) 2 v = —DRREN R ED BRI &
ToRIRE L JEBERIIL £ <, 1080FBCHtETH
o el Hic D57 150 (No. 60) 2Fx< & 10
~1.4X10* (¥ 2.5X10%) 2w =—/75 2 &h
fo.

—RHIE AR LTI, 75 24D 2.0X 102 2
B 9.5X10° DR D b, FHTHL 1.2X10° TH
otz fkE LU bW HRR TS 5 ELin X
Ric. SEIOFAERE SO 5 HofdhElERE &,
fp 20,5 OB B & 2 —BEEIThIET S &, 7
FTIFH 5.1X105 HBFTIL 2.5X10° LW BT
ZNED b, KIBERHC oW T L Al
TS S 3 A KIBER R RSB T s oK L,
KT 1 5 (No. 60) oaThoitc.

LEIOM LR DORIIL A Y A LSO SR D

fi%e, YA LOREPRIVEEERLLOVND -
oA, Chb T AORBOTHEEREIT 1.6X10° T
HY, »VFOZPLEBABO 1.1X16°8 LHXT
BEAEEIN ot

Fio, SRIRE, EEREOLERRIE SR 3308 & I
Bl i & oIStk A bhhish o i,
2. WHEETFPYBIESTIRRELH
SAREBHARO 5 b, RIBWHESHENS o1k
1B oW TERFEITG YR & Table 2 0%k
W ChB. HEMHE LTI Aspergillus glaucus HTf
b o & HMREL, PSR FEETSLOTSH
ot A. glaucus FEDOHOTEM & LTI A. repens,
A, ruber O 2N KT R ED, DOWT A, amstel-
odami, A. chevalieri D3 L LTtz A. glaucus
EIRIFENEEIE LTabhd A, restrictus 14y
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Table 2. Fungal distribution of commercial dried fishes including Bonito (X100 per gram)

———_____ Sample no. B
Species—omple > 15 40 57 58 G0 61 63 64 66

67 68 69 70

Aspergillus:

A. flavus 2.3

A. glaucus 1.7 5 201 70 1 380 9 46 47 330 1120 490
A. restrictus 35 19 18 30 1 5

A, sydowi 2.6 2 2 1 40
A. spp. 1 1 7

Penicillium :

P, citrinum 1

P. cyclopium 1

P. chrysogenum 0.1

P. expansum 6.6

P. piscarium 1

P. puberulum 0.1 12 4

P. roqueforti 1.1

P. roseo-purpureum 1

P. steckii 3.4

P, spp. 0.9 50

Cladosporium spp. 2 10 1 30
Mucor spp. 4

Phoma sp. 3

Syncephalastrum sp. 1

MNEL, e LTAHRBINIAB L oMb o1,
Fo{ho Aspergilius [RizeeA i, A sydowi D
izis A. flaves 231 X DB ERITE .
Penicillium [ 3Fr2 ORI LB IR 2 HI 28 5
<, FMCEEEE LTENMLE L0 e -
72, FOMLOTEECIE Cladosporium J§He 243 55
Eiro e, MR T H Mo RREFX IR L
TWAHIL oM IENT, FeZELL, iF
WEMTHE R TH - 12,

¥ #

G D IO 5 7 4 WO WE LRI AR
DH VAT Aspergillus glaucus [{ift0 A, repens,
A. ruber o ERAPESIHTHIRL, iroMlki o
%, wWh¥s “HURITT TS5, BfED L
5, &L, Lirdilie OIS AMINED X 5 il
PHETR LB EZ A b0 B W, HIRTAEIE
LRETHOT 2 fThh T 5.

SEOHIRGT b BRI s 2 RREHH L L

TEEER A glavcus TRECH -2 L1, THolh
FRBERR Rl T LAY 5. —Toiihe
bRt A. flavus, Penicillium, Cladosporiun ¢ 2
EERHERD b D2, B DV ZRIGHRIETH B M
DOWTIETHTH - .

FHHE ORI S, WIS 5 R RE o1
RN FHE R T I bIo 35 & Bikilski vl X
RN AIREONT S L UTHERPIB S TEIR L v iR
ML 7WEok LA & LCORTF, #yAHivo
SRR oAU S D e 2 TR S h Tw
5. Tihixb, Saito et all2d RHOEEROREE A
Hela fifig, = v A% HGBIEERETHGTH Y 0
Uisked> Aspergillus ostianus, Penicillium cyclopium
v. echinulatum, P. putterillii Ir Ve #HtE® IS, +
DT thzkD A. terreus v. africanus, A. niger,
P. olivinoviride, P. viridicatum 75 ¥ A58k % JLIL
LTw3, ¥R LTHEETS A glavcus T4
PETOWTCIIATFHED A, amstelodami, A.mangini
CERWHSR L EBDTWAED, § 2 & § 4\ Arepens,
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A. ruber VR L CIEGMEEE L L Tz,

G, —8 6P BT oFCFEI0 SIRE A2 et
LT3, mIBEED 545 E33HA0RK ©5~122
Fr=—[g EAint, BEEREMEE LT Aspergilius
terreus, A. glaucus, A. versicolor, Penicillium viridi-
catum, P. funiculosum, P. cyclopium Jr X Dfl,
Arthrinium, Wallemia, Alternaria 753 % 53T
%.

IR BOREEIIT BT L, MR SR T
PbhhbhodhFogs LRy, ekl y
b, DUAZKIGREELDBRETHSHH. Tk, —
OO SRR O < A 2 P VEEERERIRE L,
A. versicolor DAT YV 7=ty AF AZEH LT
5.

—Jj, Schroeder, Kelton® 3 #:3ithf o A.glaucus
B AT Y F= v AF voEliEy RIELTWS
O, FTyEeEELTs A glaucus 1ToWTY

A. versicolor LRI BT ALENHS 5.
FEhiissa ROy v A it Sizont, &
Be~q a2t sy vBEROEN» O LR TH 2 EOEH
HrREShie.
RREWGERITO s d, frhibbllizir o 0t
TR E, AR IR A S Ao it e
W ES SRS ABE L - LET.
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mARRNURY vE X 5 OHAEDIEZE OWT (2D 2)
FHFI494F ~ 504 D 73 Bl & KBS D BRI DT

T & I o N Y €75

On the Antibiotic-Sensitivity in vitro of Salmonellae Isolated from Imported Meats. (II)
Results of the Isolates of Salmonella and Escherichia coli during 1974-1975

Tsutomu KAwaNIsHI, Akira SUzUKI and Hirotaka Konuma

A total of 83 strains comprising 14 serovars of Salmonella and 102 strains of Escherichia coli
isolated from imported meats during 1974-1975 were examined for sensitivety to antibiotics such
as tetracycline (TC), chloramphenicol (CM), streptomycin (SM), kanamycin (KM), aminobenzyl-
penicillin (ABPC), sulfonamides (SA), colistin (CL), nalidixic acid (NA) and rifampicin (RF),
using agar plate dilution method, and were also examined for transfer and fi-character of R
plasmids of the drug resistant strains detected.

The results obtained were summarized as follows;

1. Among 83 strains of Salmonella, 79 strains (95%) were resistant to at least one drug used, but
all of strains were sensitive to CM, ABPC, and NA. Ninety-five per cent (75 strains) of these
resistant strains were multiple drug resistant. The resistance pattern detected were divided into
13 patterns consist of a combination of SM, SA, TC, CL and KM. The most frequent pattern
of drug-resistance was [SM-SA] pattern (37%), and followed by [SM-CL-SA] pattern (18%).

2. Among 102 strains of E. coli, all strains (100%) were resistant to 25 pg/ml of the drugs
used, while seventy-eight per cent of the strains were also indicated resisrance to 200 pg/ml of the
drugs. The resistance pattern detected were divided into 21 pattern, and the most frequent pattern
of the drug-resistance was three drug resistant patterns, i.e. [TC-SM-SA] pattern (3690).

3. It was found that 819 of the resistant strains of Salmonella and 61% of E. coli possessed
the transferable R plasmids and the incident of the transferable of the R plasmids in Salmonella
and E. coli were shown to be the order of 107¢ to 1075, and 10-? to 1075 respectively. The fi-
characters of the R plasmids were fi~ type in Salmonella and fi* type in E. coli.

(Received May 31, 1977)
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100 f =
. BTB JeR itk IV C ot Lo KIGHE 1028k Th 5.

EE S TR BHEROPIRY Table 1 32 0° 2 iRt
THVAY IR R4SELIRTIC A A 2 D HE Licw 2, HRAEHGLUBIHRAR  RERB I

EXT (V) ofidN GE) wrb T AR ERR
TIRIlotck 2h, REWMKZ LT TILS
SO AL S ooz b, Bivdskikc
12 12.5 pgfml IEEZMERIRL, Tk UEED Rz
X o TRE MDD B & L2l Lis.
SENTAMOSELAERC /B Lo v e o T hitio
AR 35 20 - 2o B L FIR O L7e KIS THIZ D W
TOEREROFE T L, TIRoSR eI L s
E ARk ER o HTIRHE T ol ol s L, &
HOFTR L Loy,
SR FH s X O

1. EEER AT O LA IR RIM94E ~ 50 0
FAAMAC BV TRB PR X OGRS L83tk
e LIRS THOIIREZ Y L T - —TMoRE
B2 TC, SM 3 XU CM % 12.5 pg/ml #*in fc

e TC, SM, CM, KM, ABPC, NA, CL, SA,
RF 7¢ & oo Z MRS ET RS o
TPz X BREH R R 1.

3. THEEEARR « IR cEtE & IBE L
7217tk % Donor L L, Recipient & Lid Escherichia
coli K12-ML1410 (met-, NA*) 2 M Jioiims &
S TEIEER R L, THIIRHEET 5. s,
S o AER ORHER M TC, SM, CM, KM
ABPC, NA, CL, RF =2\ Tiz 25 pg/ml & 1, SA
Iz T 400 pg/ml & Li-.

4. 6 Y4 T7ORFT DL REFD i 24
OWINIHHET D R T2 E. coli K12-W1895 (HS,
RFY) LA I VEEL, EE%ZI E coli
K12-W1895 # L ¥&ic 37°, 6 hr. JBiRIZIHEL, D
0.1 m!/ # L SERESEFIuz gk, iR, f. phage
% 0.1 ml 2o Rk L 37°,1 SR EHTR

Table 1. Serovars and Sources of Salmonella isolated from Imported Meats
(1974~1975)
O-groups No. Poultry meats Horse meats
and of .
p Thai- R. P.R. Nether- Un- . .
Serovars strains | USA land Korea China land certainty Brazil Mexico
S. derby 24 6 7 10 1
S. typhimurium 11 1 2 1 3 4
B S. bredeney 4 4
S. heidelberg 2 2
S. saint-paul 1 1
S. thompson 5 5
S. infantis 2 1 1
C, S. montervideo 2 2
S. poisdam 1 1
S. tareilly 1 1
C, S. muenchen ' 1 ‘ 1
E S. anatum 14 6 1 7
' 8. give 8 3 5
G S. worthington 1 1
B group 2 2
C, group 1 1
E, group 3 3
TOTAL | 83 ’ 25 8 10 7 4 2 15 12
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Table 2.

Isolation Frequency of Drug-Resistant Escherichia coli in Imported

Poultry Meats

Imported Country

No. of Samples

No. of Samples detected
Drug Resistant Strains

No. of Isolates

(%)
U.S.A 22 9 (40.9) 25
P.R. China 20 17 (85.0) 55
Thailand 9 5 (55.6) 6
Hungary 6 2 (33.3) 2
Denmark 4 4 (100.) 7
Netherland 3 2 (66.7) 7
Total 64 39 (60.9) 102

Table 3. Frequency of Resistant Strains to Used Drugs in Saimonella

No. of Resistant Strains (5%)

Drugs
25 pg 100 pg 200 pg<
TC 3 (3.6) 3 (3.6) 0
SM 78 (94.0) 30 (36.1) 0
CM 0 0 0
KM 16 (19.3) 2 (2.4 0
ABPC 0 0 0
NA 0 0 0
CL 28 (33.7) 10 (12.0) 0
SA 68 (81.9) 36 (43.3) 5 (6.0)
RF 10 (12.0) 0 0

Table 4. Frequency of Resistant Strains by different Sources in Salmonella

Sources Poultry meats (%) Horse meats (%)

Conc. of Drugs/m!

Drugs\ 25 pg 100 pg 200 pg=< 25 pg 100 pg 200 pg=<<
TC 3 (5.4) 3 (5.4) 0 0 0 0
SM 56 (100.) 29 (51.8) 0 22 (81.5) 2 (37 0
CM 0 0 0 0 0 0
KM 9 (16.1) 2 (3.6) 0 7 (25.6) 0 0
ABPC 0 0 0 0 0 0
NA 0 0 0 0 0 0
CL 18 (32.1) 10 (17.9) 0 10 (37.0) 0 0
SA 45 (82.1) 33 (68.9) 5 (8.9 23 (85.2) 3 (11.1) 0
RF 9 (16.1) 0 0 1 (3.7 0 0
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LOBEEMBROF M X » TEZMEHE L.
BACHRE LT E. coli K12-WI895 #JT\~7e.

1. H#RYLEXFTOOFROAR

S DI P U e - TR M9 ~ 50Tt A
P BalEshi=b 0T, TOPIRIL Table 1 oL
BHThHD. EGATHEBEE, G C I, Elfs X
UG D520 0 IfE MWomiiihcBiish, £
DO 5B r Uk I TRk B Salmonella
derby, S. anatum, S. typhimurium, S. give 1 & D
ATHRICIGAER D 5090 % b T, HRINIHZEL &0
AREDPFEARRDET A Y AMKDL DI BIZ T
Wekb S Biliah, TOMOENLDEDIE2~
STHAMET AV AR LTh i ote. ERAUER
DIMAENRIM AL 2B & S. typhimurium (3.5
EHh ol Shib oz TRz 7o 5 T W

I,

—%, BHELEEOSTIECDVTRD EFREHMN
DIZ MBI ARE S hicor X, B LI

P 4 AR Sh i E ieh - e,
2. $RYLEFRTORAMEICONT

HEABR O FEFIRILES A (25 #g/ml DA L) 4 Table

3Rt

Ticbhb, A LvwThhodEHo 25 pg/ml
®UCHHER R Lo bi378Ek (94%) TIETERT

Do tent, 100 pg/ml (SA TIx 800 pg/ml) itk
AT TR O HUITI243% (365K THot. L

LR DT (1.35%) i lE_iE e iR Tth -
#2. ¥#c CM, ABPC, NA ook 1 8D
P bR ot SO PSRRI SM EiPES A
Mo to. Xkl o T oA O 2
Akt L.

Table 4 B0 Sl X 512, SENHEEZTE
Heke bz e Tl o PSS 2307 < % Oy
JERHEIZ ST — T DN HE Th ot TRRE
gk T TC, KC, CL itk 23 L optkhfe
MEERIBE R0z L, TBHHKETIR o h B3R
Tz LR 2 » e
3. MY LEXZOMEBEERBFICONT

Table 5 1773 X 5 RI1SOFHHER UH 2 h*% D95
oM SFHIMHE TR TH 5 e Fle s »
fo. SREHER IOV TS WIS £ 271(505),
37 (27%), 4% (13%) DOIITH 7. TRREHE
79%k D 5 bIEEERFTFORA T 51kL64EE (81%)
Thote. RIBFEHTHMMELEDIZ LA ENEFG
P, RHEEHERETFEZRE L Cw o,

M RNOMEROFN LIRS E S, derby, S.
anatum HAE L OWMBINI G E N, Thilz
LA ERERhREkTH -7 (Table 6 2I7).

4. FMEXBHORHREMERESLITRAFICOL
T

Table 5. Resistance Patterns and No. of R* Strains in Salmonella

Resistance Patterns

No. of

Strains (%)

No. of R* Strains)
(Resistance Patterns)

SM 3 (3.8) 0
SA 1(1L3) 0

SM, SA 29 (31.7) 23 ([SM, SAJ6, (SA)-15, (SMJ-2)
SM, CL 4 (5.1 0

SM, KM 3 (3.8 3 ((SM-3))

SM, CL, SA 4 7.7 14 ((SM, CL, SAJ5, (SA, CL).9)
SM, SA, RF 7 (8.9) 6 ([SM, SAJ-5, [SAJ-1)

SM, KM, SA 5 (6.3) 5 ((SM, SAJ-5)

TC, SM, SA 2 (2.5 2 ((TC, SM, SAJ-1, [SM, SAJ-1)
SM, KM, CL 1(1.3) 1 ({SM, CL)-1)

SM, KM, CL, SA 6 (7.6 6 ((CL, SAJ-5, (KM, CL, SAJ-1)
SM, CL, SA, RF 3 (3.8 3 ((SM, SAJ-2, (CL, SAJ.1)

TC, SM, KM, SA 1 (L3 1 ({TC, KM, SAJ-1)

Total 79 64 (81.0%)
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AR B O EER L MR FA4 bk r b
#Xin BTB JEREE TRtk R ST D B2 3R
itk o A Table 2 wind X 53tk (615%) 7 5
KR EA AR Sz, 205 bEIERTHEE
R ERR DL DT8R TH o7z, Do
Hisko b D2 g 53 b TEY61 %K IBE B

Shic. Thoofthhb 1022406 LEh SOt
M OSi LTI, ToF5IN% Table 7 2R3,
TC, SM, SA ittt R+ DA 25 pg/ml ¢ 91
~100%, 100 pg/m! T 75~97%, 200 pg/ml ‘G 53
~78% L E R TH ot KM, NA, CL fit#ki§ix10%
BHIRGAE Ieh -7, B oEic

Table 6. Resistance Patterns of Serovars of Salmonella

Resistance Patterns and No. of Strains
Serovars
Poultry meats Horse meats
SM, CL, SA, RF 1 0
TC, SM, SA 1 0
S. derby SM, CL, SA 4 4
SM, SA, RF 2 0
SM, SA 4 3
SA 1 0
TC, SM, SA 1 0
S. typhimurium SM, CL, SA 0 1
SM, SA 7 3
S. bredeney SM, KM, CL, SA 1 0
SM, CL 3 0
S. heidelberg SM, CL, SA 1 0
SM, SA 1 0
S. saint-paul SM, KM, SA 1 0
S. thompsom SM, KM, CL, SA 2 0
SM, SA 3 0
S. infantis | SM, SA, RF 2 | 0
S. nontesideo | SM, SA 2 ' 0
S. potsdam | SM, SA 1 y 0
S. bareilly SM, SA, RF 1 ] 0
S. muenchen TC, SM, KM, SA 1 [ 0
SM, KM, CL, SA 0 3
SM, KM, SA 4 0
S. anatum SM, KM, CL 1 0
SM, SA, RF 1 0
SM, KM 3 0
SM 1
SM, CL, SA, RF 0 1
S. give SM, CL, SA 0 1
SM, SA 0 3
SM 2 0
S. worthington SM, SA 1 0
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Table 7. Frequency of Resistant Strains to Used Drugs in Escherichia coli

No. of Resistant Strains (%)

Drugs

25 pug 100 pg 200 pg=<
TC 99 (97.1) 99 (97.1) 51 (52.9)
SM 93 (91.2) 87 (85.3) 80 (78.4)
CcM 25 (24.5) 24 (23.5) 20 (19.6)
KM 18 (17.6) 11 (10.8) 9 (8.8)
ABPC 24 (23.5) 23 (22.5) 23 (22.5)
NA 12 (11.8) 12 (11.8) 10 (9.8
CL 15 (14.7) 12 (11.8) 10 (9.8
SA 102 (100.) 76 (74.5) 74 (72.5)

Table 8. Resistance Patterns and No. of R* strains in Escherichia coli

: No. of No. of R* Strains
Resistant Patterns Strains (%) (Resistance Patterns)

TC 4 (3.9 3 ((TCJ-3)

TC, SM 12 (11.8) 7 ((TC, SM)-6, [SMJ-1)

TC, SA 4 (3.9 3 ((TC, SAJ-3)

SM, SA 3 (2.9 0

TC, CL 1 (1.0) 1 ((TC, CLJ}-)

TC, SM, SA 28 (27.4) | 14 ((TC, SM, SAJ-1, (TC, SM)-1, (SM,
SAJ3, [TC)-3, (SM)4, (SA)2)

TC, SM, KM 4 (3.9 4 (CTC, SM, KM)-1, (TC, SM)-3)

TC, SM, CL 2 (2.0 1 ((SMJ-1)

TC, SM, ABPC 1 (10 1 ((TC, SM, ABPC)-1)

TC, SM, NA 1 (1.0) 0

TC, SM, KM, SA 8 (7.8 4 ((SM,KM, SAJ-1, (SM-1, KMJ-1, [SAJ-1)

TC, SM, CM, SA 5 (5.9) 5 ((TC, SM, CM, SAJ-2, [TC)-3)

TC, SM, ABPC, SA 6 (5.9) 5 ((TC, SM, ABPC, SAJ-1, [TC, SM,
SA)-1, (TC, SAJ-1, (ABPC, SA)-2)

TC, SM, CL, SA 1 (1L0) 0

TC, SM, CM, ABPC, SA 10 (9.8) 7 ((TC, SM, CM, ABPC, SAJ-5, [SM,
ABPC, SAJ-1, [SM, CM, ABPCI-1)

TC, SM, NA, CL, SA 2 (2.0 1 ((SM, SAJ-1)

TC, SM, KM, ABPC, SA 1 (1.0) 1 ((SM)-1)

TC, SM, CM, NA, CL, SA 2 (2.0 0

TC, SM, KM, NA, CL, SA 1 (1.0) 0

TC, SM, CM, ABPC, NA, CL, SA ) 2 (2.0 ‘ 2 (CABPC, CL, SAJ-1, [ABPC)-1)

TC, SM, CM, KM, ABPC, NA, CL, SA | 4 (3.9) 4 ((TC, ABPC, SAJ2, [ABPC, CLJ-1,
CABPC]-1)

Total ] 102 ’ 63 (61.8%)
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P B YEHERHShishoie.

it % & Ln & Table 8 ii4 X 51z 21 O
MR A Eh, TOBREASHETED I B3
FIFHEA35%, Fofiu 27, 47EED L DK
Sadih T, 7 7], 8HIAHED b DH 6 ot
Hah, ToXKBmirEikodEnhbaiishic
LOTH5. MHERGEORRBTRARI62% (63Ek)
THotoht CMNA OEEENERTH - .

5. HLEXSHIVARBEOGERREFOEESR
ELiv47

S E QI HoHE LRHEY TR TORZEO R
REDEEMELRETO A x4 FethigiLic. 0
iM% Table 9 iR

30°~37° ¥53% COEEFEIT v TR10775, KiE
BTI107%% L KIBHOH D1 ~ 24 — ¥ —{BiEtkst
Einote. L L 40° B35 co B Uiy, KB
BE 7 LR 0L X o TREBME 2K
TL, TOEEIREBRHOFBRTH 1.

Table 9. Effect of Incubation Temperature to Transfer Frequency of R Plasmids

in vitro
Strains tested and their Resistance patterns fi type Tr?r?sif:gu{)r:t?gﬁncy
resistance patterns of R Plasmids ' temperature at
Salmonella | 30° 37° 40°
S-2  (S. muenchen) R (TC, SM, KM) fi- | 10-¢ 10~¢ 10°¢
(TC, 'SM, KM, SA) I
S-6 (S. typhimurium) R (TC, SM, SA) fi- | 10~+~-510-5 107
(TC, SM, SA)
S-70 (S. derby) (SM, SA) I R (SM) fi- 10-¢  10¢ 1077
S-76 (S. derby) (SM, SA) R (SM) fi- 10-¢ 10+ 10°%
E. coli
EC-1 (TC, SM, CM, ABPC, SA) | R (TC, SM, CM, ABPC, SA)| fit 10-¢ 10® 10°¢
EC-23 (TC, SM, CM, ABPC, SA) | R (TC, SM, CM, SA) fi* 10-¢ 10~ 1077
EC-84 (TC, SM, CM, ABPC, SA) | R (TC, SM, CM, SA) fi+ 105 10* 1077
EC92 (TC, SM, CM, SA) R (TC, SM, CM, SA) fi* 10-® 1074 1077
EC-102(TC, SM, CM, KM, R (TC, ABPC, SA) fit 10-¢ 105 1077
ABPC, NA, CL, SA)

Table 10.

Incidence of Drug Resistance Strains of Salmonella and Escherichia coli

isolated from Imported Meats during 1965-1975

Poultry meats Horse meats
Sources
E. coli 1 Salmonella Salmonella
Egs Year ’ 1972-'73 (%0) ‘ 1970-'72 (%5) 1974-'75 (%) 1965-'70 (%) 1974-'75 (%)
TC 99 (97.1) 5 (4.3 3 (5.4 33 (9.3) 0
SM 94 (92.4) 14 (12.2) 56 (100.) 68 (19.1) 22 (81.5)
CM 25 (24.5) 1 (0.9 0 1 (0.3 0
KM 18 (17.6) ND 9 (16.1) ND 7 (25.9
ABPC 23 (22.5) ND 0 3 (0.8 0
CL 97 (95.1) ND 18 (32.1) ND 10 (37.0)
SA 79 (77.5) 17 (14.8) 45 (80.4) ND 23 (85.2)
NA 14 (13.7) ND 0 ND 0
RF ND ND 9 (16.1) ND 1 (37
No. of Isolates 102 115 56 356 27




106 #

£ R BN A

9% 5 (1977)

FAMINERATFO A 24 7IXVHEEDOLD
it 24 7T, KIGEBRO D 0 it x4 7TH
7.

6. HMAMBRGILEXZTOERITEOERMER
21T

MAMLES SIAROS IR RIEL, Loy
METH O MEF T DA s XU DI T O T ER O IEAILE
I A IR S TR KRR LT & e
SO b TR o Bl Bl lbiZ LT s
& Table 10 2725,

TTE DT 35 X UG RO B AV O
ORI OHEB 2T % = LRI, 14
B ¥ o aid B iodic, IR RET S 500
F1e LTiafE X O HEH o BRINRAE - T D
ZERABLRLY, SEIDI OO L
MESDT —2—wPHZ LB EZFLORD.

£ Zz

IGH A s ATHERE ORI & R ER BFRE
ROMWMZE L OWESHS T X > THM I L T W
5. & ERAR dRER ORIETE O K In o E A%
Lz EEZE S FTh WS, EETIRTALRME
Skedkic L &%, MHEEARINEh b & LRGS0
EhTETW5.

e SILMA R R T OEAEZ YA L
7o & 2 AEAOSEHRC A THHEE ORI R2MER
T, L RERRkoBMihcktk Tz AR
Rich o2 ERHMED Lz, FoBI ooty
Kevt & ERIBN494E ~ SO 4T LA 414 & KIG T
DWTIBTE L7 L 25, 14THTIS3ER D 18 Tk 25 #g/
ml TLEFI95 LA HETH - 7228, 100 pg/ml Ti343
CHHETIRT IR SM, SA oIEAICmED L ©
ME&EN ST, ZORHETD 5 B D95% A &ML T13
ORI S hiz. FLTZhBHED 5 81
MG ED RIATF 2T LT oo B ks rhh
HERO T AU T D - e

—Ji, K102z onWTHa D &, 25 pg/ml TiX
ARAIHER R L, 200 pg/ml T4 785 AR IR L,
E<ic TC, SM, CM, SA (Ziiich b, kil
YRR, TO5 L 7B IV 8HIHEDL O
A6 %L Ehich DICREAFOMRATRIN6L0 LT
MR Th e LIk, RATOAi2 4 7 0%
W, ThbL YT AT 4 7T, KIBHTI it 2
LT THolez EDENZLEBEL DRI THBARA
BRDHBZETHS.

ARk OO EAIRHEE O R PEEE R

BTDEATRABEORFNI R THRTH o &
b, R HAEFOERRAEI T > TETWS
e o tBbh 5. FhSEOXGHORE
TADIRIE S h 2 MAAHIEIC L » TR Tl &
2B BERA SRS LMoo R LR
THETE o0 X 9 2380 RITF- Ry 5340 % 41
H—o0HFE LTI DESL bR, 520
DO LA T A LIRS DT — 2 — %1}
LHlTiarrdsitolllbhd.

% #

TRAUOME~SO I AR B Ly v Tk 5
1477183k & KARTH 1028k DIRANEZ L & (Rt R [
T ORI OWTHE Y S o R A TN T5
EUTOEEDTHS.

1. A %R I8RO TR R K D 25pg/ml
R AR LA b DIR05% TH » . Lo L CM,
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Stability of Cocarboxylase for Injection

Tohru ApAcil, Terue TAKAHASHI and Tsutomu YAMAHA

The assay of cocarboxylase for injection by using Amberlite CG-50 column chromatography was
established. Eight samples containing powdered and freeze-dried preparations were stored for one

year at 5°%

25° and 40°, and the contents of cocarboxylase and its decomposed products were

determined. The freeze-dried preparations were generally more unstable than the powdered ones.
(Received May 31, 1977)

2HNFEF T~ (TDP*) oFEfh e LT
CRAKZ v~ 757 4 =Y, BREKL?, HEz =
2L 4~ RIVA A VERI T A IS
57 4 =090 3 POFESRE IR TV 5.
FEHOREHH 2 v RF 5 ~ ¥ O—FEHALL
(FBFIS0LERE) #fTO) ¥ o TEMIEELELT, ch
O TR R 4 A v AR Amberlite
CG-50 (H %) » 5 2%B2HE%BR, KL,
IRIERE L 5 %5 TDP $FospRiikvRE L.

ZOEREYIHWT, 2 KF Y5 —EHFAOR
EHERHEGR T D, 2HBACHN, Thbdbl
B 4 tefh, DARSHZRELA 4 Btk 518 B f % 8
Y, 5%, 25° R L UF40° i 14ERIRTE L, TDP o4 i;
ET2ERAN o TG+ 5.

S

TDP OEEZEDR

Amberlite CG-50 (H 3%, 100~200 2 v o a) %
BEScm iz Xsr2dic#s 5 4z TDP,
TMP*» 3 X% % 3 v B, #4 500~2000 pg &

*13 TDP=Thiamine diphosphate
*¥2) TMP=Thiamine monophosphate

ARG MA LY, KTkET5 & TDP L3R
RHgre, » o 20RECBRRL, REShTCER
Wit EShsoT, 2227 A2—~YABHEOB i
E L, TOP Wit LR L. InisHiliik 80
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Sy ote. Eie TDP OEBIERGWRNE ¥ COHRIMESE
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—J; TDP oty L& 2 bhd TMP S
Bi b AEHEER ERIND I LA LER S
5 AREESh, # 80 ml ©0.05N MR E CIER
FThEWTh LT 52, TMP & B, 23
B LTRCEDRRL, fEcEvwocHEBEL
72 0.05N HREABBRIL ZF AT A2 - ¥R ML T
KL, HFTHFMERDIEE B Ik & LTk,
LEIIS U Tohy TDP it Lz, ¥fhexn o7
AZ —EHBEThTRMETS LHERED B, o4&
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LiEEE By R LI X - TEIECED L L
BEEDT.
PEoz b xb, #5E LicEZBRRRFkio¥o
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EESZADLROKTHEGE L, K¥het#HEn»L, E
v —5Efr (VmD) 1251, 20 1 mliz TDP 100
~1000 pg % F LML, RABERET5. o
¢, TDP o—@E T ($910002g) i35 (Yml)
ORBFEHAER I E D, BOEMTLHFAML
Amberlite CG-50 (H Ji2, 100~2004 v > a) H T A
(0.8 cmx8cm) 1 4ilic 1 mé LUFO®ME Ciftilh
X, AT 100ml DAAT AT S. D
W, AT A%K 10 ml T8 IFATEYS, PRl
ChbEIEDDL, Ku i TIEFC 100 m! & LA
BHETS.

Bz 105° ¢ 2RERNWAER Lo AR 7 ¢ v
SR ZML TR L, 1 ml it s 7 § v Speg

Table 1,

a) Powdered Preparations

(#91008) 2 ETWHTAML, ZhuyEEERET5.

GAEHER S S OURES RS 1 ml P o AL
WETABSIUBE, FERTEICEIVUDRE
RhERERIILD, pH 4.5 OF «BiEF Y O A
2 (2M) 3ml SRV 2% 2N UT A X —~HEH
2ml 2k, 45° T1MNRIRT 5. i, ThZh
Rt VAR 3 ml s, LT AR
M7 ¢ Vi) ol oiifreti L4 2
B AL RLETIET 5.

7222 L, TDP otz o ¥ oskic k - CiFi+5.

195thdTDP (C,H,CIN,O;P,S » 11,0) » it (mg)

_FaFa SxV_ 1
= Fo—Fp X Wxy (g <1420

Degradation of TDP in each sample stored at 5° 25° and 40° for one year

contents (96)
Sample No. Component after one year
Initial
5° 25° 40°

TDP 112.6 109.0 (96.8)  109.0 (96.8)  106.8 (94.8)
1 TMP+B, 4.1 5.7 4.8 5.4

TDP 100.8 98.4 97.6) 9.7 9L0)  88.4 (87.7)
2 TMP+B, 7.0 7.5 7.5 11.7

TDP 102.9 98.4 (95.6) 10L.1 (98.2)  96.5 (93.7)
3 TMP+B, 4.4 4.8 4.5 4.1

TDP 98.3 99.7(101.4)  95.7 (97.4)  95.7 (97.4)
4 TMP+B, 5.5 9.1 8.9 9.8
Av. TDP 103.7 101.4 (97.8)  99.4 (95.9)  96.9 (93.4)

. b) Freeze-dried Preparations
contents (%)
Sample No. Component after one year
Initial
5° 25° 40°

TDP 109.5 109.0 (99.6)  107.7 (98.4)  92.6 (84.6)
5 TMP 4B, 6.4 7.2 10.5 20.8

TDP §0.2 72.4 (90.3)  60.5 (75.4)  39.9 (49.7)
6 TMP 4B, 21.0 24.4 42,3 53.5

TDP 100.9 91.7 (90.9)  90.4 (89.6)  78.5 (77.7)
7 TMP+B, 6.6 7.4 9.8 19.6

TDP 101.0 91.4 (93.5)  85.8 (85.0)  66.9 (66.3)
8 TMP-B, 13.8 15.2 21.7 38.6
Av. TDP 97.9 91.9 (93.9)  86.1 (88.0)  69.5 (71.0)

The values show the percentage to the labelled amount, and the values in the parentheses show

the percentage to the initial content.

TMP+B, is calculated as TDP.
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Fig. 1. Degradation of TDP in each sample stored at 5° 25° and 40°
No. 1~4: powdered preparations
No. 5~8: freeze-dried preparations
&—0 5°, X—xX 25° aA—a 40°
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SEXIUFIZEh ThIEFEiL D, pH 4.5 ORH
CFHEAF M U U AEIEK 2M) 3ml BXU2%2 %
CTAZ VW 2ml ik, 45° C LEEEEES
5. UT [TDP 0EERANRIF) 2R L THkL
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1ERoSERp DR (mg)
_ Fe—Fr SXV 1

= Fo—Fp ~ WxY < 50

BRI s X 0552

5° (kED), 25° (HEE) XU 40° (558 o
AT LAEMRE Liciao 8 i (No. 1~4 4%
ARG, No. 5~8 ixglikiiciisli) o TDP itk X
CE DRty (TMP4B) of% TDP L LTt
LR % Table 1 17, ¥7fdx0fliico
WO LY Fig. 1 @mLic.
1. FHETOER

Table 1 R LA X 5z, 5°5 25° LU 40° OfF
REEC L AERMRAE LG o 8 #ifk (No. 1~8) 3
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Transparency of plastic containers for commercial ophthalmic solutions

Hiroko MoRIsHITA, Hiroshi ISAKA and Kenshu MOCHIDA

To evaluate the transparency of plastic containers for ophthalmic solutions, percent transmission
at 450 nm (Tisonm), haze value of plastics and visible limit through plastics of insoluble foreign

matters in water were determined.

Tuoum of polycarbonate- and polyester-containers was high, and their transparency was good.
Polypropylene-containers and some of polyethylene-containers had relatively higher Tisonm. But
in these cases, the difference of Tisum determined in water and in air (4T), and haze value were
lLigher and insoluble foreign matters in water were not easily detected.

Tesonm is required to be higher than 55%.

The containers whose Tisoum is higher but in which

insoluble foreign matters are not easily detected are expected to have higher transparency by
improving their molding conditions and surface treatment.

(Received May 31, 1977)
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water 1.5¢m water 4{
e e Ve et “¥ o]
light light light
exmnrmme s strip of plastic container

———

: particle fixed on the slide glass

Sam—— e : square hole (7X7mm) 1000 luxes

(}

Fig. 1 Illustrations of setting for visual observation
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Table 1.

Percent transmission of polycarbonate- and polyester-containers for

commercial ophthalmic solutions

T(SDﬂm (%)

7 Thickness
No. Volume (ml) Color (mm) o water — e
Polycarbonate type
1 15 grayish brown 1.005 72.5 66.8 5.7
2 10 brown 1.144 1.0 2.0 —1.0
3 15 gray 1.207 42.0 38.8 3.2
4 10 yellow 1.063 76.5 74.0 2.5
5 14 purple 1.109 89.3 81.8 7.5
6 16 blue-green 1.554 91.8 85.6 6.2
7 15 gray 1. 106 66. 3 60.0 6.3
8 15 blue 1.001 92.3 85.0 7.3
9 15 dark blue 1.099 91.8 85.0 6.8
10 15 light blue 1.053 86.9 80.3 6.6
1 15 brown 1.159 50.5 47.5 3.0
12 14 light purple 0.756 90.2 86.5 3.7
Polyester type
1 14 light purple 0.845 86.2 79.5 6.7
2 14 light purple 0. 861 88.3 80.7 7.6
3 14 light purple 0.795 81.5 74.8 6.7
4 15 light purple 0.943 84.9 78.3 6.6
5 14 brown 0.697 49.2 45.0 4.2
6 14 blue-green 0. 866 85.4 78.0 7.4
7 15 light purple 0.736 72.5 67.0 5.5
8 15 yellow 1.133 61.5 57.0 4.5
9 10 yellow 1. 469 67.5 61.0 6.5
10 14 purple 1.134 92.0 85.7 6.3

ZOVWTREINICIRIR 875 B D Kt Tusonm 55
BEL" 2SS TS &, PC, PS BI1EY]
AT T, RN, PE X0 PP ZE
THIEERERIERmIE S, Rxizv. PE #fio—
T35 200 PP 7i0vcid AT 2liliaeRi Ui, L
PP 7 BHIARH T OEARMG, o T JT MEEi
Lizote, ThuL, EfioMMicr 2R X 0 il K
4, SUBITVRAPCHEILORD 0 ThD. InkE
SBEREAT Lo B X » TR d: UaIna
b5,

2. PE, PP REFEORMTHBER

—ftiz, PE 310t PP 253, PC 15X U8 PS 532
12 5, BRIC X 5 SRR iaEgETh D &
ThTwb. £2°C, PE XU PP ERIzonT,

A5 4 ¥ 73 AR EREEhAKE STEMOLT OFf
WA A2 RD -,

Table 2 {733 X iz &b Tim B, ARtk
BRI R LR W FATER LT
it i, KihuwThiT L AR OEML2X
E LA, RIFTRL BRTHTOREEMN
RLMEE . BRI kPhRBEITBEE, LT
AT RKREVIEE L, AREOKE X ORI TFHIMHER
WL B 0wk, FRAFEmOMMIZ X 25 BEOH
Rat, SRSk eiBE IR B D TH B 5. —F,
PP ZEMAVEARATIIC b b, 4T 2k%
STHTFMNRLL WO, PE 4% . PP ANOH
OB X 2 BLEDEC X B & F 2 bh, &l
RERYDOR LTI LOIERIIEED b, HR
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Table 2. Percent transmission and haze value of plastic containers, and minimum
size of visible particle through plastics

Minimum size of visible particle (g)

No, Volume ... Thickness Tionm (%) Haze m I HIV
(ml) (mm) in in 4T (%)
water air white black white black black
Polyethylene type
1 10 white 1.413 54.0 48.7 5.3 47.8 X X 123 111 143
2 5 white 0.940 64.5 57.0 7.5 27.2 105 97 63 38 38
3 500 white 1.110 52.5 46.2 6.3 43.4 63 38 41 38 38
4 500 blue 1.378 38.6 34.0 4.6 66.4 63 38 63 38 38
5 5 white 0.714 70.5 60.2 10.3  40.4 234 218 41 38 52
6 yellow 0.947 56.8 43.5 13.3 79.6 X X 123 20 143
7 5 white 1.170 55.5 38.2 17.3 67.2 X X 105 52 68
8 15 white 1.018 62.5 58.0 4.5 63.6 X X 207 68 97
9 18 yellow 1.520 18.2 14.8 3.4 78.0 X 218 41 38 38
10 15 white 1.183 45.3 30.0 15.3 70.1 84 52 41 38 38
11 5 white 0.839 63.8 53.3 10.5 47.1 207 218 41 38 38
Polypropylene type
1 2.5 white 0.712 89.8 76.7 13.1 78.3 X X 63 63 143
2 5 white 0.715 89.5 74.0 15.5 70.4 X 250 63 38 97
3 20 white 0.780 83.0 70.0 13.0 76.1 234 218 63 68 68
4 100 white 0.851 79.9 67.7 12.2 73.1 X 250 63 38 38
5 15 blue 0.943 69.9 56.3 13.6 83.5 X X 207 68 218
6 5 white 0.675 87.9 74.0 13.9 80.7 X X 63 68 218
7 5 white 0.546 83.0 74.5 13.5 82.4 X X 84 68 143
8 5 red 0. 460 66.2 57.5 8.7 78.9 X 218 63 63 143
9 5 blue 0.539 8.3 74.2 11.1 79.9 X 218 105 68 111
10 5 blue 0.561 85.3 77.3 8.0 81.7 234 143 105 68 97
11 5 blue 0.445 89.5 77.0 12.5 82.4 X X 84 80 218
12 100 blue 0.820 79.9 71.0 8.9 65.6 X 143 41 38 52
13 100 blue 0.823 79.1 69.3 9.8 713 X 218 41 38 68
14 5 yellow 0.484 74.0 62.0 12.0 76.8 X 143 63 38 68
15 5 yellow 0.557 74.0 62.3 11.7 82.4 X 218 63 68 143
16 10 yellow 0.553 72.3 58.7 13.6 83.2 X X 63 68 218
17 10 yellow 0. 686 68.2 57.7 10.5 83.2 X X 63 68 143
18 20 yellow 0.637 68.9 57.7 11.2 83.8 207 111 63 52 68
19 20 yellow 0.750 66.2 55.4 10.8 84.0 234 X 84 52 143
20 5 brown 0.579 34.7 27.0 7.7 78.8 207 111 63 38 68
21 14 brown 1.169 38.3 28.0 10.3 98.3 X X X X X
22 5 white 0.854 8.0 78.8 7.2 80.6 X 250 63 52 63
23 5 blue 0. 860 85.8 75.5 10.3 81.4 X 250 63 52 218
24 150 blue 1.332 45.1 35.5 9.6 76.9 X X 63 52 68
25 15 white 1.044 77.0 66.3 10.7 78.5 234 111 41 38 52

L I, II. III; The experimental conditions I, II and III were shown in Fig. 1.
® x; Invisible even with the largest particles (white particle; 234 g, black particle; 250 p)
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Results of the Chemical Inspections of the Imported Foods
from April in 1976 till March in 1977

Masahiro IWAIDA, Yoshio KANEDA, Yoshio ITo, Masatake Tovyopa, Hideyo Suzuki,
Takako WATANABE, Yoko MaAaTsuMmoTo, Yasuhide ToNoGAl and Keizo NAKAMURA

Total 233 samples were tested on 377 items, showing a remarkable decrease compared with the
previous period. 40.8% of samples were sent from Kobe port, 20.6% from Moji port, 16.7% from
Osaka air port, 16.3% from Osaka port and the rest samples were sent from Hakata, Kagoshima
and Naha ports. No samples came from Nagoya port, Yokkaichi port and Fukuoka air port.

Classification of the samples are as follow : brine-cured ginger 30, brine-cured eggplant 12, dried
mushroom 13, other vegetable foods 16; fresh lemon and orange 5, dried fruits and preserves 15,
orange peels 2; frozen prawn and shrimp 6, canned sardine 2, meat and meat products 5, cheese
3 and gelatin 1; fats and oils 9; wines 55, other alcoholic beverages 5; grapefruit drink 2, Korean
ginseng drink 6; cookies and candies 15, dried cuttlefish and octopus 6; salad dressing 5, soup 1,
mayonnaise 1; natural thickening agent (gums) 2, lemon oil 4; utensil 1, container-packages 12,

Classification according to the items are as follow: artificial color 10, color fixatives (nitrite and
sulfamic acid) 49, preservatives (including diphenyl, o-phenylphenol and thiabendazole) 178, bleaching
agent (sulfite) 66, antioxidants 6, other food additives (EDTA and sodium silicoaluminate) 3,
harmful matters (aflatoxin, prussic glucosides, formaldehyde and carbon disulfide) 30, tests con-
cerning the standards of utensils and container-packages 28, foreign matter 1, others 4.

Forty-four samples were disqualified, the ratio of condemnation being 18.9%. American sweet
relish and dill pickle were found to contain 715 and 818 ppm of benzoic acid, respectively. Straw-
berry and raspberry jams from New Zealand were disqualified because they contained excess (each
625 and 538 ppm) sorbic acid. More than 0.1 ppm of thiabendazole was detected from orange and
orange peel. Since April 30 in 1977, o-phenyl-phenol (opp) and sodium o-phenylphenate were
allowed to use as the preservative of citrus fruits within the maximum limit of I0ppm. 41 ppm
of SO, was found in an Australian apple bit to be used for pie fillings and so on. Although
relatively high maximum limits of 500~2,000 ppm are settled for dried pineapples, dried peaches
and dried apricots, the maximum SO, limit of dried apple is settled at the low level of 30 ppm.
Dried beef from Taiwan was found to contain 246 ppm of sorbic acid and 73 ppm of benzoic acid.
Although sorbate is authorized as the food additive for meat products, dried beef is not classified
as the meat product but is classified as raw meat no use of preservatives being admitted. 5,000
ppm of aluminum was detected from an American powdered coffee cream which was found to
have been derived from the unjustified use of sodium silicoaluminate as anti-caking agent. Three
lots of lemon oils were subjected to the determination of diphenyl (DP), OPP and thiabendazole
(TBZ), of which one sample was found to contain as high as 3,150 ppm of DP. 29.9 ppm of
formaldehyde was detected from a wooden container for urchin.

(Received May 31, 1977)
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%1 BEERAEEREHIARELT
VBT KR IR T 0.2 T S T A

Wtk pl38] 3 95’48‘1 2|10/ 233
A1 (%)[16.3 16.7 [40.820.6 0.4 0.9 | 4.3 100

1WRTEAY THD. RO ATR 3z 5
L0THol. WHEEE (864 Hifk) 12 TRk
WREM L
(R R 1
| bR oMUt Bk 2iwRikTdl o Tt

% 2 WAS1EEIGA MO OBk P TR 2

5. MEEE S kD A &2 (vEY, LV
O, Fv—F7A—-viE) ORTERORRAS Wik
T, WEELRS 16 E» SR ThEhid L
7o, MHEEREE LTREDER LM T b
5. AELERIN S - DR FR o R E Lo,
TRUETISSH A, TENR L\ Po i 13464k, it/ 12tk
EThHs.

¥8%r 233 e fkrb R A R 244t fh, R oekiikC
HoT, RHFIRIB.9% LD, WHEE (12.0%)
TR A3 JE (18.752) & b AWl R L. &K

SO AL oL 0 & LTI, BN o Almond
Paste 20t Marzipan 8 ¥ifk (Fv—~— 275 o3~
ThORATHE AR Licz &, KREFS £ vy

o M| (BFEs1H)

|IERTRE & R FAm e

1 #ifpfei CRIERRL)

Sweet Relish (ZREFHR) 1 (1 0 1 0
Dill Pickle (£LHH) 1 (1D 0 1 0
Wt (A7 r § VED 12 (12) 12 0 0
WA (AT > § VD 30 (30) 30 0 0
HiboZ1d (A7 73 V) 3(3 3 0 0
HHMb LU (RRRR V¥ V) 3 (5 0 0 3
Hamburger Relish (2R 1(1) 1 0 0
WLVl CRERER) 13 (13) 0 0 13
Groundnut (7735 FFv V) 1 (1 1 0 0
AR 4 FE—vaiw g~ (SO, 1(1 1 0 0
REFHF T (VT V) 1(1) 0 0 1
Sy ARV T—wL—F (YAE V) 3 (3 1 2 0
TaFy v s (RIERD 1(3) 1 0 0

AT 71 (75) 50 4 17
¥tk v = v (DP, OPP, TBZ) 2 (6 2 0 0
Hitf+ v v (DP, OPP, TBZ) 3(9 2 1 0
Wik ) AT (SOy) 1(1 0 1 0
Wtk 4y 7 (SO, 1 (1 1 0 0
Frvov—u (RO YA ¥ vAs OPP, TBZ) 2 (6) 0 2 0
F LEEOmBEET (SOy) 5 (5 4 1 0
FUVHF~TFT v 7 (S0,) 4 (4) 3 1 0
E—F 7Y ¥ —7 (SO, {FTEEH 1 (5) Y 0 1
Red Dates (REABE: YL VD) 3 (6 0 0 3

ANoE 22 (43) 12 6 4
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3. KFHEY
BT X 20 (R k) 3(3) 1 0 2
BWIRZ T (80,) 3 (3 2 1 0
wb LR (REBR) 2 (2 0 2 0
Dried Beef (Y A ¥ VE:, ZEHEHER) 1(2 0 1 0
MR (v —x~v) (BEETEN, HERER) 4 (8 4 0 0
Gouda cheese (rinded, rindless) Cream cheese 3 (6) 3 0 0
(Y€ viE, EERM
¥ 55 v (S0, 1 (1 1 0 0
N 17 (25) 11 4 2
4. Mlpf&
va—r=vsi4 (BHA, BHT) 1 (2 1 0 0
Non-Dairy Topping Base (BHA, BHT) 1(2 1 0 0
Non-Dairy Shortening Powder (BHA, BHT) 1 (2 1 0 0
Cremora (Non-Dairy Cream) 1(1) 0 1 0
(Sodium Silico Aluminate)
Wheat Germ Oil (5 3% v HFHER) 2 (4) 0 2 0
<—HY v (REER, Y1 v vE, DHA) 3(6) 2 1 0
" &t 9 (17) 5 4 0
5. B
RINE (SE 5T, <V (SO, YAEVE)  55(108) 54 1 0
vy vy (80, VYA¥VE, ROFHR 1(3) 1 0 0
Y=V~ (SO;, YAEVER) 2 (4) 2 0 0
75 v~ (BEENE, &Y, 7r=—rfE) 2 (6) 0 1 1
" £t 60(121) 57 2 1
6.  HHIARK
Grapefruit Drink (OPP, TBZ) 2 (4 2 0
BIEAEYY v7 (REER, YVEVER) 6 (7 6 0
N E 8 (11) 8 0 0
7. % T
T =mos—A (R 3(3) 2 1 0
Almond Paste & Marzipan (i}, LOEE) 8 (16) 0 8 0
¥Ary b (Fv# Y v Na) 1(1) 1 0 0
Faav—tFs vFA4 (ROEHE) 1(1 1 0 0
gV (VALEVER) 3 (3) 2 1 0
BRffrcz (YA e v, SO,) 3(6) 2 1 0
Frvi— (K 2 (2 2 0 0
A G 21 (32) 10 11 0
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8. ;‘J’i%ﬁ&’u
+5 X ¥ vy vy (EDTA, BRRER, YA ¥ VD) 5(9 1
A VARV FA—~T (LR 1(1) 1
= ax~x (EDTA) 1(1) 1
7~ s 7 (11) 3 4 0
9. friiEnds
Keltrol (Xanthan Gum) (kara7i5Fe F) 1( 1 0
Locust Bean Gum (R A7 45k F) 1(1)
Lemon Oil (DP, OPP, TBZ) 4 (10) 2 0
M =t 6 (12) 4 0 2
10. %A, AHREE
F v VT 4 AIRAHE (FWEETo%T) 2 (2 2 0 0
7Bl (R ATAT e ) 1(1) 0 1 0
SR AT (WMo 1(1) 0 1 0
Fruit Drink G&ESHK D78 0RER) 6 (24) 0 6 0
Fa—A4 vHABHEK (FOEBHEOEHR) 1(1 0 1 0
Striped Floss Cones Cup (3%fLD3ER) 1(1 1 0 0
N 12 (30) 3 9 0
& 2t 233(377) 163 44 26

V7SR ABREN DY L E VBRURAER Y TR I35 HERREIRTANITHS. £
BlfLicz &, BYFAVESRY =5V yIMTHREASR  BI37751B () Tho €, g0 114241 6T
@AY Fruit Drink 6 &0\ TF R LB TABR TR 70.5%DRPThote. Y7 == (DP), Fat+ 7
BRI ot T Ll EX BT LR B, ==nN7 =/ ~N(OFP), %4 7 v &/~ (TBZ)

F& 3 IR 51 EMEMA s o {LF BT OB H ATk

Bt £ 91 B # B A& B FTal  mHE

1 fERFEaKt 10 9 1 0

2. ARRHeRE

HohY VI I YA 1 1 0 0
3 % & A

gy s 4 4

ANT7y i ViR 45 45

7 By 49 49
4. Ea A

ERBR L0l 66 62 4 0
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5 & fF H
HRBEBERVZOH 47 22 20 5
VAEVERR O EDE 81 72 8 1
Fe ¥ rESROE 0K 4 0 0
A FF O RRATRE= AT A 4 0
7 ==, (DP) 11 9 0 2
Fnb7z=r7 =7~ (OPP) 13 13 0 0
P4 T_XVEV—1 (TBZ) 14 11 3 0
EUAN 3 1 0 2
A gt 178 133 35 10
6. FR{LByIEFR
TFre FrFr7=v—~ (BHA) 3 0
CTFreVrFra=y (BHT) 3 0
7N =3 6 0
7. Zofioimy
EDTA 2 2 0 0
Sodium Silico Aluminate 1 1 0
s =t 3 1 0
8. HHE
777 vFvv 1 1 0 0
AR A 9 8 0 1
wALTATe Y (BENLOHEHEED) 9 8 1 0
ZHEESR 11 0 0 1
I 2} 30 17 1 12
9. T -AWOYE
AR B D BB 24 18
BIHE OW L 4 2
I =t 28 20
10. 5% Ly)] 2 0 1 1
1. £+ o f{h
Tra— L 2 2
B 2 2
7 £t 4 4
& = 377 303 51 23

DRBAD X ST TIRTE k- Iz X% 3 D]
EFEOMUBED BB L, REucBv2itbh
DXyl bidinlicotedt, =25~ Xiho EDTA
(BAWHD) O, =2—e~—27Y—atho sodium

silico aluminate (F&5E5171) Ol &, 13>

DRMFETIRBH DD,

U < DB TR Licith

E BRI I T D Ch - 1o
7e¥, LIPRAEEA 1 ~ 7ixashoiEny oA
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ThHh, BRERITTHIITH - T, HIZ83.0%% 5
THY, ARG ET RN 0RO T
HMIMIR LT 5.

1. #HES

NKEpEDDIT L D 285k, T3> H Sweet Relish
L v Dill Pickle X b zh-Zho0. 71535 0%20. 818g/kg
DL/ THRIDSh A A L e - 1.
Relish 2> HIL RO AU 2R Licd» 2o GRILERA 1
ppm). RPARLSIC TR R I RVEZ30 ki o T A L
7 7 3 VR OWRBR G R FRITR BRI TS
ofo. RIS 2 X X5 E X0 TODHTRT DN
THRBR I IR TR G Th o2 it
Db LI 2L TERHRZEL L, 0.032g/kg Offi
e, FhaVHETHY, TRMTEME L IE D I
{, ElbbUrRO ARG LU b e &
L.

TATI514E10 8 ~ 12112 22 CEHEPE L\~ i
EOLEDITEM L RS 7 v I AT AN DM
DD TFERBZORA R E o TUZT L W5 {K
W23 D -1 GEARRETRESR .

775 bF Yy vORMMIAEELTAEE  (ground-
nut) 14z EFEofc. BETH-To.

ZAWMERECAIF 9 TOUT vEITLME LI
i, HCN L LT o0.0l1g/kg Thote. BIEEL LT
LI, 2a—U—=F Y FHE—REEA Y —
Ty ARUVTATNY — L v AT FRTR0.625 BT
0.538g/kg DILIERH WL B v A vl Lico
TR E LIz, AT otc~— <V — FORBRES
M420.400g/kg CTH oo, =—= VU~V OBAEY
v AD—THEMRLTEIL, YAEvBRendiEen
(0.5g/kg) LAFTHo kD THAIKRE L.

2. 2 =&

AU vo BRIV~ V~ VSRV v
- B3 (1074 g/kg, 0.1ppm) *#{x %
TBZ 2\li&h, R"filteiz-%. DP, OPP =
WM e s o 2. Teds, BATNS24E 4 330 LR
HE0TCED AN T 22T 2 ) —ARVF A b
FE=AT e/~ MY AN 33 T 0Ny
GRBEDBEMNIE LTE S h, A IO
0.01 g/kg (10 ppm) #IF% CEETE Ui\ X 5 /il
TERT 5 2 LA is o .

A=A+ Y 7EEND A Z (apple bits) rf112.0. 041
g/kg @ SO; IR TRFTRE o 7. 1T LHA
T, BLAM Ty I E R THhAETILELY
AT A IR O EAMEER R {, —RARER
(0.03 g SOu/kg s£iff) T B s DT IRFT

Hamburger

HD. BEEIR LY AT (preserved apple) O#4&
LECr—ATH-T, 4ifhd 1 ifk210.132¢g/kg
D SO; BEFATWIRA LR ofc. Zhizi LT
BLH LTI 2g/ke D SO, RER IR TV SIZ
Lhrb b, FLOMIERTs B &P 1B 42
2.975 g/kg @ SO, X FATWIDIIRER Lt
72. Red Dates3{ A 5% L 2H O DRIITH
5 ELEEIRKELEXSHLDTHY, 11
Pl Ay s 5. I onw TR oy
fFotz. WTFRL VA VRIREGH Lic b » o 2%,
0.012~0.019 g/kg DR LUTHROIFAEL D Hhie,
SRREFE DT A b oThH D I A
2 BB OTMENE L L.

3. KEED

Wl L 2 O 0t X B & LTk DIEANE
MERTHWBDOTIRILVL EDERNA L ich, 48
EEERSHORKIZOWTRE Eh DT, Bz
7 I vHOELZITLEL., REERHREOL ©
(frozen prawn) 3 ffkicouCiiEhic. H,BO;
LLTEhFh, 59, 212 U 88 ppm DA G4 &
KRB Db bote. i, EHHRICOWVTR
B Frozen Prawn oW CllE Lz & & A4
{head-on) ®{ D% SO, & LT 0.225 g/kg TILW
fii (0.1g/kg) 2BLTWBDTARER LT D,
MIAD L o (headless) i 0.092 g/kg Thotz, —
BT EID b O OJT A X B ATLELEAIG &
5ThH5.

2 4 [HE I LOELE (Sardines in Tomato Sauce)
B LW LRAD XA F O3k (Sardine Style Sauries
in Papaya Sauce) »HEFRFh 0.514 TRT 0.572
glkg ORATHRI B Sh TR &R 1.

RIEFELF — DAL 3 b L D ied ot
W BN o P

WIRpy (BYEPE) XD 0.246 g/kg OV ALY VR
L 0.073 g/kg oLUTHREMS MR Shic. PRIz D
XA RORASENIRBET AT LRV D
©, BRIYGEMc Lo ehindhD. Tk, B
APNEABRL LR S hivwoT, YL E VRO
HRLEETHS.

4. AR

AAEIEM HUIBIR I LTafidass sic L. &
a—=b=vZdAN, Ya—t2v ISRy X - ¥
Topping Base (VYa~t+r—FDEDAIT7~Va
VZY)—a) ToWwWTFFVveFexy 7 =Y~
(BHA) X0ty 7L Fryyba=v (BHT)
DRBRFTol.



EEEED 2

FRFRSIAR [T 31 BHAAfE S Db Ic OV T 121

kEFEDO2~ vy Ty FE, HBEERS IO EA
VI PYOAREERETE I~ -2 Y — At
50g/kg O7A =y AR LLDT, BiFLE
SR, M ETIEAFFI OB IR 41 74 8 VR
+ b U w4 (sodium silico aluminate) Ailid-fLT
B ENbhrotn MU KREE~~Y v 50390
g/kg DEEFHGE LM L.

NERRFMP D74 o VB ARHRG= AT L OR
BBz ol L,

5. EHSRE
PREORBEEUIRFEE LB LA » 1.
tb,xéﬁ&kotomwum»=7ﬁxrn«u
—~v 4y (HA) wsitsy Ay vEoBE (0. 308g/

kg) 1{:Th-t.

T VTN ERERoTeD, Ly SFh
v A EHEE SR B EE o BOERIFE G bhic
halP 2R (i
6. FEHEELHEK

WEAZ YY) v 2 64ktkep 5 #iffs 5 0.090~0.170

glkg ORPEEARE SR, TR UEMEED
BN TH - 7.
7. X ¥

2~ TAFGETEDY = ~— A iliGi oo S
B R OIFFER R L.

FUR—JEDT—EVYFR=A MR~y

(7 V%~ EDFEFD H 5 0.008~0.026 glkg D%

BERET O L.

TEVD (BAEES) 3Bibd 1 slo2e/
kg DV EvBERHL, BERKLHE L. B
o 3fRfkr 1 Bifkin S 0.105 g/kg @ SO 2
2h, TEREHESR.

8. kA&

KEEOVIFI X v vy v 4i{k b 0.100~
0.780 g/kg DELHRMMEMEh, RERK Lo 7e.
YA EVEED 0.400~0. 850 g/kg Bt Xkt
9. A&

B AAME—VYHABIUOF 2 Ta (&
CRARKFD hoAr AT AT e FORBRPEITS
Hlc. 7eFATEb vETTo028, KBGO
HFELLHe0T, MIRFRIRI0%RIE Liis, B
GBI L o TELEHB L. r—F R~ v A

fr> HCHO X 0.3ppm LATF, #4vZxviamnh
R, MR ok,

A & oo DP, OPP %5 X ¢ TBZ D5
RIS A=A, Zhbit Kuderna-Danish st
X O EERBT A LT ELVLOT, REeTiiET
NIFHTAZBERTIZY VT v T 5025
FELIY., VEVEHA A BIE 3, 150 ppm & DP %
W L. DP Bl X s 43— afive v
KOLTﬁV,EMﬂmmr*ﬁbmbavthm

s RHOLOPNT - THMEIUICER I
@k;mbh%
10. BE, BROE

KRS ZAHEEND 20.9ppm DHEALTAFE F
R L, BERIEROR=YIRTHB Z &b
Mo,

i3t B OIS P D T T D T I 3B
T o, MEPEIRC SR 2R B L 2m Ty
L EEMHoFET A 2w bh 3. HXY
B 2537A OSSR TR ERT 54D LEE
3650 A oML TR ETT B L O L 2 FENHEET
B lmbiie, BIEIBIN469E5 H 8 B EMSI244
BRIRINHEC X DT 523, HEREH ULk
W Fin, RS YHEOF 2~ VA DA
LAEHR OB AGED St
11. Zofth

AL MBE S fe 8L (FEImOORK, frpas
dn, BUARLG S XU D SRR R e A
DHHEBIIC AN, TR Lk, MEMEEIE L
b D) OBURB TR IS AR AR LS D
BRAEFMERBREAROBERUL 0L ED
bh, BFS2E8 AL BbIBERZ 2 Lt -
. Ieks, JASTEDLLRTWS “Via o 5fi
@7 LS BRERALTER TRV R,

X £

1) WisR #pEEA4R 94, 106 (1976)

2) {FEREGED, BEMTERE : MRS 16, 41 (1975)

3) EMTEE, DHELED, SEIER, ShAkTefk:
AR 95, 54 (1977)

4) REUSES, MmMIER, Sk,
frfizk 18, 450 (1977)
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The Actual Condition of Natural and Artificial Mineral Waters in Japan

Masahiro IwAIDA, Yasuhide ToNoGAl, Kyoko MATSUI
and Kumiko MATSUMOTO

Five brands of natural and two brands of artificial mineral waters were subjected for analysis.
Neither cloudiness nor precipitation was observed on them. Arsenic contents, determined by the
Gutzeit method, were found to be below 0.01 ppm expressed as arsenic trioxide. The results of
the atomic absorption spectrometry indicated that lead contents were below 0.05ppm, no copper,
manganese, chromium and zinc being detected. From the determination of hardness, six of them
were classified as soft water, while the remaining one as medium water. Chlorine contents were
found to be ranging from 24 to 244 ppm as NaCl, while phosphorus contents were not more than
0.45 ppm expressed as phosphorus pentoxide. Organic matter contents were found to be within
the normal level being less than 2.5ppm as KMnO, consumption. From 19 to 52mg % of non-
volatile residue was determined, the residues being white. The pH values ranged from 7.3 to 9.3,
the waters of Shimobe Spa were relatively more alkaline, being not less than 8.7. The results of
coliform bacteria test were negative. In the Japanese Notification regarding the Standards and
Specification of Food, Food Additives etc. it is prescribed that both natural and artificial mineral
waters are classified as beverage. Accordingly, all the mineral waters in Japan are obliged to be
heat-treated during production; moreover, neither appearance of cloudiness nor formation of
precipitate is allowed on the shelf, The heat-treatment might change the natural flavor of the
original water from a natural or drilled underground source. The formation of precipitate on the
shelf is not seldom and is widely accepted in European countries. It is recommended to separate
mineral water from beverages to prepare suitable standard and specification for itself.

(Received May 31, 1977)

1970ERIZ A>T, MRETH I Fx51 v »
— =] LWHBEFIADCHA TR X T o7,
XM BL Y 4 AF—DRENTiL b T8,
BOE TR T 2= b, A—rt—, UGS, [ARARET—
B CEIIRC AR IEEE R Tw5. chiza—w
v ST [RFITS] V) Tionhotcbhn
[Hizk » TE—KIHRTHD, 2okl
TP & LT, AR S BN o et i
XU AATHE AR LT 5 O TR SR DL
FTaz &, EHEREOMIZ XD 5 EukEiT-T
HWHRT HHRMMNT TR & B LRIz Tofk
FEKOTER I EAVET SRS,

HARETI O LS U AN ¥R BIENEGE LT
Dethir30tk A BB B vt Tn DA%, R

* AR LTI

MT54o, WTFKERUENT3 L ORISR DR
MEC L > THEXT->TWBL O ERFIEAT
B5H. F—w g ATRRAREAKEKACTNT 50 %
ferstbic ot bhic b o TH - T IV TY
AETBHZ &, ¥, IHMRMEMINGL, 1,000 mgfl, 3
Mo Mg b4 250 mg/l DA lGirs & A JENEfTE
LTEDTHWAY., shizid LThAELEWTILL
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X o TR/ E R T B HEERRR
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GERTED, V7 FFY vy 2RLD MDAV
izt o T b, MIUTEIZAAI Z T4y +—2
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Table 1.

A List of the Natural and Artificial Mineral Waters Tested

No. ex;’)ll‘ck)lietalt)ilgrie o? f Sg&i ce Prefecture Note
1 Shimobe Spa (Yuzawa) Yamanashi
2 Shimobe Spa (Yumachi) "
3 Shimobe Spa (Yumachi) "
4 Shiojiri Nagano
5 near Nunobiki Fall Hyogo
6 Kéga and Higashinose Shiga The company has more than one
Osaka bottling factory and each factory
has its own exploitation source
7 Yamazaki Kyoto "
b T 7 A Y DUWTIIRE L.
BUR RO 7k 5 BERE

1. 2 R Lohie Table 1 2R L
THRTH-T, > b3FMIIUEIRTHEROL DT
H5. Lo 4BETTR OROTHERLHT AL
LEcdbDThs. HE6K LU TIRVAR “RIKDOR
HOKZABHCEEDFLoTHE” BlRsh
TWBEDT, BHRKZIMT U THM L3547 2
—Z2—THHI XM s. {805 HikizounTit
ARKEFOFEREIYV VI LEL 0L Bbhs.

Fig. 1 One exploitation source in Shimobe Spa

THEMC ST o —0%xR+ & Fig. 1 ©
EBVTHD FEAAKREAABEOL LOKIED
FOIZH D, FHINCE LTW3).

2. HBRIEE : KRNI RO OBy HLAR,
BLEIEHE 35 X OMRIFIGHE S B/ LisiThidiie Bicw o
T, {iE, kEY, e HToflonidlds UK
BEDEe oW TR R To 7o, Bk, KK
E LTS ¥R T AET L UToRIEE, Ha
YO LARIU= /Ry AWK, v val, &
SRy, W= HVEH Y T AN XU pH

(1) e3FE: R 100 ml #KiE LT LT 25 ml
EL, £0 10ml % &b, Gutzeit iz & b HfE
L, e (AS0) & LTRLT.

(2) RWE, BREAPYSIVCEB~ VI VEEN I Y
LI - FERERIEY RO SRR BRI - T
fTotz.

(3) SATOMRIESRE : 3K 100m! » &b, pH %
6.0 IR L, 1%y =FnoFdAar s vk
Trv¢A%M5nﬂ%mz,%@ﬂr7%»f%&

, WFRENERC LT, &, #H, ~vHy, 7

R AR I USSR 2 IE Lic.

(@) IrvvaRIV=rrrya ARERERL
1o DT DT RFRIEIEE B CRIE L.

{5) sk : BAKt 100 ml HHEREEAYE & Lic#, 0.05
N i SE T CRIIERE X bR .

(6) Vv 20ml i SN BEFHEMHB SmI KL
C1%EY)7FVEET vE= Y ABWK 5 ml izt
%, Fif-n-7F4 10ml LiRHREETHB L, BB
TFEABEBIT LY vEY T VRRMEDE ) IF
VIR EFRCKELECIUET S & &1 & » THIER
kD Y v EmERD, PO L LTaA L.

(7) REBETE: FAF+ o2 v— FESRIGTR
EA L.

4. (ERAEKE : EFREHiE Nippon Jarrell
Ash BIAA-1 8 ; BALENGEE - BiA BEEEE
AUT-2% (4B 170 mV w24 ; pH 5 : Beck-
man Zeromatic, §S-3.

KBS RIL O L
L SMECE B RER
Pk &L IRESRERD b o o FEEHRK
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Table 2. Total Hardness as well as Calcium ey . ST e e 4t Aruve e
and Magnesium Contents of Com- Aapd b, SRz, OROEAK SRR

mercial Natural and Artificial

Mineral Waters
No. Total hardness Ca ‘ Mg

(CaCOs ppm) (ppm) (ppm)
1 53.5 23 I 0.1
2 159.7 74 4.5
3 83.4 37 1.3
4 216.2 52 | 2.0
5 121.7 22 | 26
6 94.5 a1 | 6.0
7 107.1 53 | 6.6

OHAEILHETE, FHFE LTvohakiiph L
BRI MRS TR O M S h 31 m
% L O ORI TICRRT 5 B O R
B ohTeiow) . fots, ok s X0
T V= DERTERTHLOTHD, SHATIITK
FOWEOMR S BERIN T BILEN S

2. EERUHMZOMOFENEERE
fHlfk &b e HAI0T AS,0, & LT 0.01ppm [
T, % 0.05ppm LITTH » CHIER Lo e,
i, =vH v, ZraBIUEREVTRORILRAE
UTTHot.

3. BEERUALLYLA, =452 7488
JUERE iR Table 2 IRT LD THB., —fT
FA YT 20° A0 02K E VL, 10° HTFO
3 DIIKAK, 10~20° K E LTAHMEh TS
A, 1 FA 2HEIEL 17.85 ppm CaCOs I T5 0
T, ZORIETHITHE, TR{EPERRO, hH
AT 1k, Iy o6 iR bk THB L

DOWIENTRL, MlOMmY, =2—r v ORREKA
R TIX CaCO; & LT 1,000 ppm B EEHELT
WCHDIZET B EH LB VARSH DT EHEE
Hbhd., 2—w v ATE, TN EI kDB~
DOIEART AR IR TWEY, T 0LiIiEs
N TL TN & LIF0 S 2 b swnwitn®
EDHTUIDDHZ LIXTRIRV. ZDizhicd, Table
2 Xh, MUTHRR (No. 1, 2,3) oRTHRIHZ
o TRMIEL ULV YA, = 3oy At
MY IR B Z AN NG, FREEOILITD
DDA (No.4) ThoT, =74 ¥y A% 21ppm
LU, Ay ailRs2ppm XRT. Lal, &
OAanvy Ak No. 2 (Fi) © 7dppm X b L%
. AR EHELBRD (No.6,7) OIRITEE, »
Ty h, =Ry AERELRRBEK (No. 1~
5) OWEBHEOHRIDOMAIRT = & kiR TIHBME.
fods, KUHEICIES OKFTHHE TR OB REEE L
300 ppm iz TULIL Sl EiED bR T 5.

4. eV -gR

Table 3 i3+ Y TH 5. KARIKTIXTIRIAM
DHBTD LD (No. 1, 2) 23L& IEATIL, ik
F MY Y AL LT24B X0 115 ppm THho . kD
VDR OKT 24 ppm TH otz FHERIL135
F L0111 ppm & HEHYENAMTRAR Lic. DARE
TR ORI E ST, FAK No. 6) 3 XUTF
ITBROK (No. 3) Ao hizik ¥, Tofio 4z
WTERLRHRAUT Th - 7.

feds, AWMIERIES ORISR TIRbR OIS
% 200 ppm AT ClaiFiuze i EHE LT
5.

Table 3. Chloride, Phosphate, Non-volatile Residue and Potassium Permanganate-
reducing Substances Contents as well as pH of Commercial Natural and

Artificial Mineral Waters

i

|

a | s e .
No. residue : p
NaCl ppm P.O;s ppm reducing substances
l (NaCl ppim) I (P=0s ppm) (mg 7o) (KMnO, ppm)

1 244 ' <0.01 19.74 0.45 9.3
2 115 <0.01 51. 81 1.03 8.7
3 39 0.15 22.84 0.99 8.8
4 24 0.45 24.73 1.14 8.2
5 54 <0.01 22.85 1.49 7.3
6 135 0.32 27.85 2.47 8.9
7 111 <0.01 33.96 1.15 5.7
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5. HRRIMEBRLHCBAVILEER
Table 3 X b, FEFREFIDL 19~52 mgf I
B EBRBD BRI BRI TRTAR TS -
oo BEGESTR8=vy ViEs Y v AR 2.5
ppm LIFCHo THRKOERVATHD, TK
FHRILEDOLIITEL . b0 EFEL RS,

6. pH
THREOKIE pH8. 7~9.3 L 740 YRS,
Zhest LT[ ok 7. 3 CrhlEicf L & & A5
bhtc. BEOLDRELED bRt

SR SRHE BT T8 B304 B, 7213 03°
PbE* G sz s> TWADT, Foh
CHEELTOAIMLKB I LAY LI TLE
5by0EHELLRD.

7. KIBER
FRfkE Y TH 5 e

8. HKERHHCBETIESEDOHY A

SRS A R R T Bd v s o ki
FREEE T EZT W2 OB BRI b
EL TS, Lk, FErbke, ToBsal
WX o THRFIZCRR DM, MEET 2 & 23R
o bh T B RO bRk &R o)
DRI TWBE LTHH. Wi, BAEHFEMEE
RO ORI IND X H it TIRESM, B
BERE e Y X b FUR O BRI Lic ik coRlnk
(LN DHT EHHE L.

F A BIERFE BRI o 2w, P Bk s
B aEomR (Goltiidfshzd oty 4
#E, AIKE, PEILRTEY R E) Lo bhikn
EWHREEEL DS, SHETRIZTAY -2 -1
B R, RO TE3RThods b0 i b
b, TORFTRIBEETHLRDTIVEWSY
FEHSEE LT Db X vy, HETCRNEO 7 v
—ADRG LD, 2L, vH, SFo{loBFIg:
&R XOKGH T DU TS TIC A 7e 2o o 314
LR DT, ThbieFIT LTHAOIIES{FE
THZEXNEE L. = OO IRk DS R
BEa B R EE L b 50 2 RT3 2 0 E e
DWTITLCHG T2 B ERH 5. T, KRR
AR EROK ERLGREE TR E DT NITOVW TR
WMOFNBLEZATHDN, WHzEAG Lol

BUAKITIE AT AT 2 — 2" LW H LR
WEFLTH - T, AR MM TIRio e
EEXD.

i #J

I 7 EOFAME (555 HBIRKRTIIK, 2
FRUTAAR) oW T Lic. RRTILAONR
WFITHR 3, HRLE Bl 1iETh et

REITH & LTREBERIR oy Bis v 281
LCRE « ), v3R, Sicolone&REs LUK
BT BAN., Loflicd IWREelTsRETEL
THWE, Ao A, =73 YaIbIER V
v, FEJEIREY, B~ v VBH Y v ARSIV
pH #HAR.

FREE LIRS bRk, o7, eRIle
2L LT 0.01 ppm BT, $A1% 0.05 ppm LT TH
ot i, =vd Y, Z7eABXUOEHIVTRLR
HBALTF TH - .

BRI X 50 80rRA L, Bk 64 Ch - CEK
32D Y, MEDREWT —~ 8 v SORRIEKZL
LR T hEfloRk sz L bR . EHAL
B P Y AL LT 24~244 ppm ThHo. VYV
SIIAEEY Y& LT 0.45 ppm YT TH ot

THYERIB~v vBA I vaiiiti & LT
2.5ppm AT CFREI XA ROLEIREL o
fo. FERRTREIYNL 19~52 mg% OfETh- T, K
o Thote. pHIL7.3~0.3, C LT
MEAROKILE THLETH-T, 7Ar VDR
EHRED LRI,

KBTI T BT o .

SR AR R F RIS BT 5 & ik, iR
REHOT o A0 THEREO G ORI 5 &
&, TE - R OBERVED bhiswo tin L o
MEXMLDHAEDOT, DEETD T EMNGE L.

x ik
1) Draft European Standard for
Mineral Waters: Alinorm 70/19

2)  HARILLN  FAEMRPNAIER, p. 682 (1973),
feFULRR

Natural
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Results of the Product Examination of Coal-Tar Dyes (including
Dye Aluminum Lakes) from April in 1976 till March in 1977
(on the Product Examination of Coal-Tar Dyes XVI)

Masahiro IWAIDA, Keizo NAKAMURA, Yasuhide TONOGAI,
Yoko MATSUMOTO and Takako KANAMORI

The number of dyes inspected in this period was 447 in all (including dye aluminum lakes)
showing an increase of 20 (4.7%) compared with the previous period and was the same compared
with two years ago. Only two lots of Food Red No. 106 were condemned because they contained
a subsidiary dye having a maximum absorption at the wavelength of 551 nm. The passing ratio
arrived at the extremely high level of 99.9%.

(Received May 31, 1977)

The number of dyes inspected in the fiscal year
1976/1977 was 447 in all (including dye aluminum

lakes) showing an increase of 20 (4.7%) compared

deal on the production of this dye in Japan, the
examination of this dye fell to one (33 in the
previous period) this year. On the contrary, the

with the previous period and was the same examination of Food Red No. 3 (erythrosine) and

compared with two years ago. Numbers of coal- Food Red No. 102 (new coccine) increased from

tar dyes tested in each month are summarized in 21 to 34 and from 63 to 72, respectively. Only
Table 1. The prohibition of Food Red No. 2

(amaranth) in the United States affected a great

one lot of Food Red No. 105 (rose bengale) was

examined since the use of this dye is now practi-

Table 1. Numbers of coal-tar dyes tested in each month
1976 1977
Classification Total
4 5 6 7 8 910 1 12 1 2 3
Food Red No. 2 (Amaranth) 0o 0o 0 0 0 0 0 0 0 0 1 O 1
No. 3 (Erythrosine) 5 2 4 2 3 4 3 1 3 3 0 4 34
No. 102 (New Coccine) 5 0 13 0 10 6 10 8 2 7 4 7 72
No. 104 (Phloxine) 0o 0 0 0 00 0 0 0 0 0 O 0
No. 105 (Rose Bengale) o 01 0 0 0 0 0 O 0 O O 1
No. 106 (Acid Red) 2 1 3 1 1 0 2 1 1 1 11 15
Food Yellow No. 4 (Tartrazine) 15 8 35 9 28 11 20 12 16 12 6 20 j 192
No. 5 (Sunset Yellow FCF) 2 31 0 9 3 8 7 6 5 4 7 69
Food Blue WNo. 1 (Brilliant Blue FCF) 2 1 2 1 2 2 2 2 2 2 01 19
No. 2 (Indigo Carmine) o 0 2 1 1 1 1 0 0 1 0 1 8
Food Red No. 3 Aluminum Lake 0o 0 1.0 0o 1 0 2 0 1 0 O 5
Food Yellow No. 4 Aluminum Lake 2 3 3 0 2 2 0 0 3 1 0 3 19
No. 5 Aluminum Lake 0o 0 2 0 0 2 0 0 0 1 0 3 8
Food Blue No. 1 Aluminum Lake o 2 0 01 0 0 ¢ 0 O O O 3
No. 2 Aluminum Lake o 0 0 06 0 0 0 1 0 0 0 O
Total 33 20 81 14 57 32 46 34 33 34 16 47 | 447
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Dye Aluminum Lakes) from April 1976 till March in 1977

M. Iwaida et al.: Results of the Product Examination of Coal-Tar Dyes (
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i

cally limited to the formulation of stamp ink for
butcher’s meat. The food coal-tar dye produced
in the largest quantity in this period was Food
Yellow No. 4 (tartrazine) similarly in other years.

Twenty-six lots of coal-tar dye aluminum lakes
were examined, of which 19 (73.09%) were Food
Yellow No. 4 Aluminum Lake. Two lots (134 kg)
of Food Red No. 106 (acid red) were rejected
because they contained a subsidiary dye having a
maximum absorption at the wavelength of 551
nm. The structure of the subsidiary dye, ex-
tracted and purified, is now under investigation.

Since the 1st of May in 1977, the examination
fee of the Minister of Health and Welfare was
raised from ¥8,000 to ¥16,000 per lot (maximum
300 kg).

In Table 2 are summarized the quantities of
dyes passed the product examination of the
Osaka institute during these four fiscal years.

Neither Food Green No. 3 (fast green FCF) nor
Food Green No. 3 Aluminum Lake was senf to
our laboratory during the period for product ex-
Food Red No. 104 has not been sent

for examination in the latest two fiscal years,

amination.

Totally 241, 842kg of coal-tar dye was inspected
during the fiscal year 1973/1974, while the applied
quantities of dyes decreased to nearly one half in
the next fiscal year, ranging within 120~130
thousand kilograms in the later three fiscal years.
Food Red No. 102, Food Yellow No. 4 and Food
Yellow No. 5 are known to be the big three
major coal-tar dyes consumed as food color.

Disqualification rate of coal-tar dye aluminum
lakes are known to have bheen excessively high
in the fiscal years 1973/1974 and 1974/1975 because
of the presence of subsidiary dyes in them.!?
The disqualification rate was lowest in the fiscal
year 1976/1977, the passing ratio arriving at the
extremely high level of 99,9%.

References
1) M. Iwaida, S. Iga, K. Nakamura, K.
Tanaka, Y. Tonogai, Y. Kaneda: Bull.
Nat. Inst. Hyg. Sci. 92, 105 (1974)
2) M. Iwaida, S. Iga, K. Nakamura, A.
Yamaji, K. Ueda, M. Nishikawa: Bull.

Nat. Inst. Hyg. Sci., 93, 124, (1975)
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Studies on the Cultivation of Medicinal Plants. VIII
Influence of Herhicides on the Growth and Yield of Buplewrum falcatum L.

Tsukasa HoRIKOSHI, Masakatsu TAKI, Naojiro HoMMA,
Koichi KABURAGI and Tadakazu MIURA

Author made investigation into the effect of weedkiller on the cultivation of mishimasaiko
(Bupleurum falcatum L.) from May 1975 to Nov. 1976 in Nayoro, Hokkaido and Tanegashima,
Kagoshima.

Following results were obtained:

1) Six variety weedkillers were used in this investigation and remarkable weeding effect was
observed on Chenopodium album L. var. centrorubrum. Makino, Rorippa indica Hieron, Portulaca
oleracea L. and Semecio vulgaris L.. On the growth of mishimasaiko, plant hight was taller in the
plot of weedkiller treatment.

2) Trefanoside, Gramoxone, Shimazine and MCP were effective to control the growth of Senecio
vulgaris L. and Malachium aquaticum Fries.

3) Top growth and yield was improved by the treatment of weedkiller, especially Trefanoside
treatment.

4) Relationship between weeding effect and concentration of Nip emulsion was investigated by pot
culture method and observed that the monocotyledonous weed, for example, Digitaria adscendens
Henr., Eleusine indica Gaertn. or Digitaria violascens Link was much weakly to the Nip emulsion

treatment.

Moreover, the weeding effect was improved with rising concentration of Nip emulsion.

(Received May 31, 1977)

¥ oz o E

TOMI § v ~9 1 2 OFROEGRe, i Lo
e X X DiIREHIC R RIS S UL e T3k
TV 57, JhiElc b ToEESYASh B Eh
bbb ic B 2 BRI E B LR SR 5
OIFF DWTHE LD, BHERI v~y A4 a0
BEOEH T REGOLEEF WIS CRETH
MY ECRISHAERICRET 5262, HFIrKL %
THHOBRERATTH B EBXTW5D, BEHE
DR BHFRCICREFRR L EE L, EF oML X
> THBOBRLRITHE L Ris » WY EFRIOER
NEEOHL W ERWUTEYY, EERKLET
FHF LI EE MR OF - TRB T &, RIAH-
1o GERFEH = v TAK 100 L OAHL L CHIYT
55 EBATULBS, '

Plotn<, 1v~=44 2 ORBTITBRERESLK
ERBEHTHB I LD, BARBRERNEO—REL
TET OREAME L BHGHE e, £F, RETOW
TRBRIEAS chbEEE:, EREEETET
Ey FRER TR TRER Lic o T OBEIC DO
THETS.

I /o # 55%
HHELUAE
HRETIETEPHETFEOR .
BEEIREDEELOWE 2 a B 125kg »

SWICHE L, Pt 60cm BEE L. LRI
B, BRERCBEELTHLLEL, +otkics

I U T REAEE Lie (1975455 A14R) . JEENZIE
IE A 3. 0kg, o & +{li¥h 12, 0 kg, 264 {LEL 10 kg
(19754 5 A14H), BIML 1 ERICBR 2.4kg, + X
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Table 1.

Experimental plot?

Plot name of weed killer

component of validity

content (%)

1 Triphanosid a, a, a-2-6-dinitro-N.N-dipyl-baratolezine 44.5
I Lolox 3-'(3, 3-Dichlorophynyl)-methoxy-1-methylurea 50.0
m Gramoxone 1, 1’-Dimethyl-4, 4'-pyrimidinium dichloride 24,0
w NIP 2,4-Dichlorophenyl-nitrophenyl ether 25.0
v NCP(B) 2-Methyl-4-chlorophenoxy acetic acid (MCPB ethyl) 9.0
VI Shimazine 2-Chloro-4, 6-bis-(ethyl amino)-S-triazine (CAT) 2.0
VI Control B —_
Table 2. Treatment method of weedkiller
method dilut Time of treated Sprout of
Plot wréz:lnii?[fer of of Bupleurum falcatum L,
treatment density (1975) (1976) (1975) (1976)
1 Triphanosid soil 500 5.31 6.4 7.4 priority after
I Lolox ” 700 ” " ” 7" "
m Gramoxone weed 750 7.8 7.5 8.5 after "
v Nip soil 56 5.31 6.4 7.4 priority "
v MCP (B) " 3kg(10a) 7.8 7.5 8.5 after "
A% Shimazine 7 3 kg(10a) 5.31 6.4 7.4 priority "
it control — - — —_ — — —

ZEG 15.0 kg, $53E 26.0 kg (19754E 7 B15H) *
RERWED L.

BB 0 MFER 73 & AIE Rz o\ T Table 1,2
DEEDITHE. ETIFERTIX I VT v 741 FEL
FS00f5HE, w v v 2 AKFFT00MEHE, = v FFLHI56
B, v=oviEH 10a UMb kg ¥, BB
=44 2 ORFFNTHE (197545 F30H) LThb,
BRI L, o VRADSHITFI LIEES
T Lie (197545 A31H). o<+ A amdg
FHRUL Y T =XV vEFOT0HB TR OIEmM,
MCP BRI BRI T h Fh iidi L7z (1975
E£7A28H). RBEMLIKSEEE L, 7RRBRIX33
BERAEH Lic, 7o LRHREE (BE) w3k Lis.

2L L EREALMUMARRZ W TR L
fe.

BREAIOROMZ2EF, ST1IEME vy v/ %
4 VHAB00fEH, = e v 7 AKMAAT0MEWE, =v 7
AHFSAMER, v~ Vil 10a M) 3kg RO
TEREAR Lie (197656 A 4 B). #12 @BWEAR
#B1rADI1976827 A5 A L19766E8 A4 At h £
AR L.

MEOEEHATIT 1FERTIRIGET A8 HiL, 2
IERTITI9764E 7 B 5 B Lic. InsBRITfE
LTS ORI H, B 5 A0ARAEAYTIL,
#%H8 AL AIXFHRIEA Th ThII L. it
OESAAIL /T e+ Y v & MCP 2T 50 HIZ
LD CTRBEOM & VLTt o f L1
e by,

RRELUESR

1) 1RSI BT« IRAGH RO KRS
Wi, Table3 X hif, 7A4, A XHFF>, A
Ny e aBBWE He ¥ 2k FREFOHRI MR
THD, thicreey 7 2OHRIFEETH Y =9 I
FIDBHREKRTH ot ALYV~ aXTXi LAY
ErAEEAATEEYRL, FeF¥F I THInr vy
7/ A4 FAA S AR BB HRINS L5 Th
5. WEMoLF L Table 4 DrikhThb. it
IR b LREFAEKIIECES 2SR, &
LELDITDOVIY =P VIRD 47.2cm, RWTODw
vy 7 ARD 43.7cm Thote. EFRIEED DM
Baip-Th, BREFBMARS 2 ER TV ST
NED LRI
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Table 3. Growth of weed and Weedkiller ('75.7.7)
o,  Fiz 2 e 32 o3 2
Plot w8 g .3 0 %% LB 25w g o
S QL Sl x © Q S NQ e, @ =3 s e 0
S8a §:8° 25, $88 28= g3° 33¢
IR~ SRS~ QT e~ e o~ I~ Ry AR e~
N SRYSE 83E8E S I-=E NUEE £5¢E §SE
P48 58588 RFEE s§EE 5Y¥EE SEEE &8iE
1 34.2x%30.6 11.6 13.0 21.6x20.2 34.6 — -
I 14.9 12.0 5.8 — — 11.2 16.6 11.0
il 48.7 35.9 22.4 11.0 28.4 26.6 26.0 — —
\'4 15.2 14.6 8.6 12.0 30.6 29.2 — 16.6 —
A% 42.8 33.6 17.8 13.0 34.2 30.0 28.8 — —
VI 33.2 25.8 — 20.8 33.0 36.6 29.2 24.4 —
VI 32.0 32.8 25.8 18.2 21.4 19.2 25.0 — —
Table 4. Growth of Bupleurum falcatum L. (’75.10. 6)
:!'-‘-. o Y ut Nt t Yt
b0 5 ° o °. ) g ° cg
Q = — % K 3 — '8 s To’ w9 w2 " ..g
Plot = o 8 2 g = g g °% 2dg 87
E2 =% Ee  B. OoF SuF EE DET ff¢ EfE ES
g =g h= k= Y -
2S  ES 2% 23 38E 838 2% 388 fES ZEE 28
1 36.9 20.1x20.7 2.0 14.5 13.0 1.7 14.3 28.7 3.4 1.8 2
i 43.7 24,9 25.6 3.0 17.2 14.0 1.6 16.6 35.8 3.7 4.1 4
it 33.4 21.7 18.6 1.5 14.0 12.3 1.5 13.3 26.3 2.7 1.9 3
v 27.0 19.0 19.0 1.1 11.3 13.2 1.5 9.6 18.1 2.4 1.4 0
v 35.2 17.4 17.9 1.0 12.1 12.7 1.6 11.4 27.7 3.0 1.3 1
VI 47.2 21.1 23.5 2.9 16.4 13.4 1.4 15.7 40.0 3.7 5.0 7
VI 25.9 15.3 16.6 0.9 10.4 10.9 1.4 8.5 15.8 2.4 1.7 1
Table 5. Growth of weed and weedkiller (’76.7.5)
Senecio vulgaris Commelina communis Malachium aquaticum
Plot Plant height Hill spread Plant height Hill spread Plant height Hill +pread
(cm) (cm) (cm) (cm) (cm) (cm)
26.6 22.4%20.4 — — — —
— — 11.2 26.6x20.2 — —_
27.8 19.8 20.6 — — — -
— — — 8.2 23.8%x28.4

SEs<2 g~

29.6 23.2 26.0

28.6

18.2 18.6

31.4 21.4 21.8
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2) 2ERICETAAET REAEHEEOEKC s BB T LI LR Lisrotc. FliE, pIvd
WTERESE WL DD 1~ ET, b7y % DOWhBRBEEVRUV, FFEFV VY, EAH, bU
A, reyrA, =y 7ONH L r BRIZEIOIE 72794 F, MCP OIATh-7:. MEEOTELE
i,%mbéﬁﬁLt Table 5 2 Xhi¥, BTdHw BT/ AeFr70lELIR vy v/ 44 FCRE

Fe¥r o EVHRIHOMENTED bR, I Hekilt-TEh, vy ~atofEdit=y 7T
x@ﬁv%@maaaabv77/#4br7%«v LHFFPE Lo Tz,

v, ¥=vv, MCP, MUMODITTH-, TRIED Pkoz & olTEFoMIiconwThd &, M
Table 6. Growth of Bupleumm Jalcatum L. (’76.11.1)
Plant Number of Diam of Number of “I;erieslilt Seed
Plot height Hill spread stem main stem  primary of %0 weight
(cm) (cm) (mm) branch (o (%)
I 100.6 54.4%39.1 1.7 5.9 23.3 87.0 —
I 91.3 57.5 38.4 1.7 7.0 24.0 142. 8 —
it 113.9 59.1 41.2 2.3 6.1 24.5 120.7 0.691
v 119.6 60.6 37.6 2.2 6.3 25.1 118.0 —
v 119.9 62.6 43.8 2.2 6.6 22.5 110.4 0.2420
Ay 89.0 44.4 29.9 1.6 6.0 22.4 66. 8 —
- VI 90.7 37.5 25.7 2.0 5.3 18.7 43.2 0.1390
Table 7. Yield of Bupleurum falcatum L. (’76.11. 1)
. Number of Root weight
Plot Roo(tcgg?gth Roo(tc;?)read Dla?n?rfn)root primary Fresh Dry
: branch root (g) (g)
I 21.1 13.9%x 9.4 4.4 8.6 9.1 5.2
o 22.0 14.7 10.5 4.5 8.6 12.9 2.7
)it 22.1 16.2 11.8 4,6 10.5 10.6 3.6
v 22.0 16.2 12.0 50 11.7 9.5 2.2
v 21.9 13.8 10.3 5.8 9.7 9.6 3.4
VI 20.5 10.6 7.6 5.2 6.7 7.0 2.1
VI 20.3 10.6 7.2 4.3 7.0 5.1 1.9

Table 8 Yielding percentage and T-R ratio of Buplcurum Sfalcatum L.  (’76.11.1)

Tresh \\elght T.R ratio Dry wexght of Yielding Dry 'weight of

Plgt Top Root of root percentage ratio to VII
(g) (g) (%) (g) (%) (%)
87.0 9.1 10.5 52 57.1 273.7

I

I 142.8 12.9 9.0 2.7 20.9 142.1 -
m 120.7- 10.6 8.8 3.6 34.0 189. 5
v 118.0 9.5 8.1 2.2 : 23.2 115.8 .
A% 110.4 - 9.6 8.7 3.4 35.4 178.9
VI 66.8 7.0 10.5 2.1 30.0 . 110.5
VI 43.2- - 5.1 1.8 - 1.9 37.3 100.0
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O LEEE T2, JERFr, vyl
OEFMHC BRI BREFMI I vy /734, 75
=FxV v, v=vv, MCP X0 X5Th5%. ik
HWokFH X Table 6 DL hTHS. FHLLHhED
BEREFIC X - Thinh OERNFED bhi.
EXIABROLIE, rey 2R, YU VREBE
BED, ZoKRE, H1ROHEE, HEREL ST
hLEARERCHE LS EBAEAE T L. fli
i, Sk, BRE DT MCP 23RET, KW C=ay 7
RBSEEFY VTHhot. HERLETIIrr y 720
HAEL, FF7EFY vRIARKE, EHRWT
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BREFAOMEE I V=1 2 O FLEEDH KD
W E B A ET 5.

Table 9. Weed and Germination of Bupleurum falcatum L.

MTFMOAFHIL Table 7 O LBhThHB.

Bz, BEY, X, Bl CirbRiiil amx s
AR Y, W1 RGEHETR=y 7, /F%
FVVDIRTH- . -

WTFHOZIMITOWTHB E Table 8 O LEHT
BDH. EP, 2wy ALY, XY vOT
Hb, BROSFEF VoW TREER LSRR by
7y )¥4F, EAR, MCP, 752V v, vy
v, =yv7, rey 2 ADJATH . T-R BTILE
MEX AR B LT % m L.

HBEoz &b BREFIOMATZATIHE T o &
H, WEEXEDLHEMAIEBDLH, FCHROLED
NEWFVT > /294 FIXEHI R

w = '

1) 1ERICET AT  BREF L HEZOE LD
W X - THRLTED, 7H¥FRLXH S

('76.5.10~6. 10)

dilute of density

treated year control (Nip) (nip) (Nip) hand weening
50 100 200
’76. 5. 10 12,7 16.3 11.0 17.0 16.8
n 17 12.7 17.0 18.0 12.3 16.3
n 6.10 16.3 16.3 15.3 14.0 16.8
Number of weed species 15 14 11 9 0

Table 10. Weeding efficiency for weedkiller of Bupleurum falcatum L.%

('76.5.10~86. 10)

dilute of density
plant control 50 100 200
family . e ratio ratio hanfi
priority after (-+) (=) priority after {+)(—) priority after (+)(—) weening
A (%) (%)

(=) (=)
Monocotyledoneae 22.7 19.3 15.7 18.7 28.0 18.0 35.7 22.7 9.3 59.0 0

' : (=) (=)
Caryophyllaceae 1.7 2.3 2.0 13.1 1.3 1.3 2.3 2.0 3.1 0

] (=) (—) (=)
Euphorbiaceae 11.3  20.3 12,0 40.9 20.3 3.7 8.8 14.0 0.3 98.0 0

=) (+)
Compositae 6.3 6.3 6.0 4.8 10.0 10.0 0 57 6.0 5.3 0
Amaranthaceae 0.3 0.3 0 dyed 0.7 0 dyed 0.3 0 dyed 0
Acanthaceae 0.7 0.7 0.7 0 0 0 — 0.3 0.3 0 0
Oxalidaceae 0.7 0.3 0 dyed 0 0 — 1.0 0 dyed 0

(+)

ather 0 0.7 0.7 0 1.0 1.3 3.0 0 0 — 0
total 43.7 52.0 37.1 13.1 61.3 4.3 27.0 46.3 17.9 28.0 0
dyed ratio — 26.1 44,1 61.6 —




134 ik R RO OHE

8 5 B (1977)
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I REEHnas

List of Cultivated Plants

Acanthaceae %Y /<3%

Acanthus longifolius POIR. 75/~ ~7 4 3

A, mollis L. ~7+ 3

A. niger MILL.

A. spinosus L. b5 ~7 3

Dyckia rariflora SCHULT YV Ay =5 vy
Aceraceae h5§

Acer miyabei MAXIM., 7 m¥EAf 2 ¥

A. mono MAXIM., 4 2 ¥ » =5

A. negundo L. 27 v Fh=F

A. nikoense MAXIM. £ A Y /%
Actinidiaceae =% 7'

Actinidia arguta PLANCH. 13
Agaricaceae Y% ikt

Lentinus edodes SING, &1 % ¥
Alismataceae FE45 h¥l

Alisma canaliculatum A. Br. et BOUCHE ~ 33

EXH

* = £ PSR AR I

A, plantago-aquatica L.
var. orientale SAMUELS. YA€ X7
Amaryllidaceae & # - 1N+§
Agave americana L.
var. marginata TREL. YV o ¥V 5 v
Crinum asiaticum L.
var. japonicum BAK. ~< =1
C. latifolium L. 4 v ¥z
Lycoris radiata HERB. e % v -5
L. squamigera MAXIM, + Y XA &V
Anacardiaceae v7 )L ¥
Mangifera indica L. = v = —
Rhus hirta SUDW.
R. trichocarpa MiQ., Y=L
Anonaceae |\ L1 ¥
Anona cherimola MILL. F = J £
Apocynaceae F 375 % bE
Amsonia elliptica ROEM. et SCHULT. F g v ¥V ¥
Rauwolfia canescens L.
R. serpentina BENTH. 4 Vv FY + £ 7
R. vomitonia L.
Strophanthus gratus FRANCH. 7 ) — A 7L — k
Aquifoliaceae =¥/ %¥
Ilex crenata THUNB. 4 27 %
I. rugosa Fr. Scum. Y v 5
Araceae 4 4 EFE
Acorus calamus L.
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var. angustatus PERS, <~ a7 7
Arisaema angustatum Fr. et SAv.
var. peninsulae NAKAT
vav
Colocasia antiquorum SCHOTT

2 IFLT VRV

var. esculentum ENGLER b £ &

Lysichiton camischalcense SCHOTT 3 X3 a1

Monstera deliciosa LIEBM., sk S A v/ a

Pinellia ternata BREIT, A5 A v+ 2

P. tripartila SCHOTT * A v

Symplocarpus renifolins SCIIOTT ¥ v Y &
Araliaceae 1 ax§

Acanthopanax senticosus HARMS = /v o 3

Acanthopanax sesiliflorus SEEM, = v/ ¥ a9y a¥

A. sieboldianus MAK. o a3

A. spinosus MIQ. v = a ¥

Aralia cordata THUNB. v ¥

A. elata SEEM. 25 ) %

Hedera helix L. 2 a3k

Kalopanax pictus NAKAI ~ Y F Y

Panax ginseng C. A, MEY. 2% =vv

P. japonicus C. A. MEY., #7274y =vv
Aristolochiaceae v3< ) Z X 7 %5+

Asarum heterotropoides Fr. SCHM. F 7 = VA

v

Asclepiadaceae 15H 4 €%}

Cynanchunt caudatum MAXIM. £ =<

Hoya carnosa R. Br. 23535 v

Metaplexis japonica MAK. 77754 &
Aspidiaceae A 5'F}

Cornopteris crenulaloserrulata NAKAL £ v B v

A%

Dryopteris crassirhizoma NAKAL A v &

Gymnocarpium jessoense IXOIDZ, 4 7 w3 v 4

Leptogramma mollissima CHING 3 V' X

Malteuccia struthiopteris TODARO 244V 5

Polystichum tripteron Pr. oy xvoy

Woodsia polystichoides EATON 4 v 5 v &
Aspleniaceae 5 vt L 45

Asplenium antiquum MAK, A+ Z2 =92
oo AVE

Phyllitis scolopendrium NEWM, 2 2=97 2
Balsaminaceae *y ) 7% 95}

Impatiens sultani Hook. f. 77V Ak vh
Basellaceae Y )L L5 4% %%}

Basella rubra L. Y VA5 %

A. tncisum THUNB,

Begoniaceae < a4 Kry§l
DBegonia rexcullrata BAILEY A4}, i =7
DBerberidaceae AX§}
Achlys japonica MAXIM., v 7V
Berberis amurensis RUPR.
var. japonica REHD, e ro/ ~NE ) £S5 X
B. canadensis POIR. H o & 23
Epimedium cremeum NAKAI et I'. MAEK.#.,39
A HY VY
E, sagittatum MAXIM. sh4F= 2 L VY VD
E. grandiflorum MORR.
var. thunbergianum NAKAL £ 2V V&
Nandina domestica THUNB. F v v
Betulaceae h\ /%%
Alnus japonica STEUD. »~v )
A. maximowiczii CALLIER I Y=,V /) %
DBetula patyphylla SUKATCHEV
var. japonica HARA ¥ 5 5 v -3
Bignoniaceae J9E> HhZX 5§}
Catalpa bignonioides WALT. 7 A Y ¥4
Spathodea nilotica SEEM.
Bixaceae ~= ) *§}
Bixa orellana L. == &
Bombacaceae 133§}
Pachira macrocarpus SCHLECHT
Boraginaceae L7749 %F
Lithospermum erylhrorhizon SIEB. et ZUCC. A 5
ke
L. officinale L. {4 3y A S54F
Mertensia pterocarpa TATEW. et O1wl
var. yezonensis TATEW. et OHWI =V 1V
VA4
Myosolis sylvatica HOFFM. = V' » S 4%
Symphytum officinale L. v v~y Vv
Bromeliaceae 7}F X%
Ananas comosus MERR. 7+ A (A4 Fv
n)
Billbergia nutans H. WENBL 29 5 2 7+ F A
Buxaccae *y 5%k
Pachysandra terminalis SIEB, et ZUCC., 7y Y
v
Cactaceae #1525}
Aporocactus flagelliformis LEM. e &Y% HEF v
Epiphyllum ackermannii HAW.
E. oxypetalum Haw., ¥y h v
E. strictum BAIT. et ROSE 7 S+ 79 ET v
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E. trumcatum HAW., ¥ » 234355 v var. centrorubrum MAK. 7 %
Lophophora williasii CONLT., w3 %= Spinacia oleracea L. ;v v vV W
Opuntia arbiflora SCHUM. Chloranthaceae 31 = ™}

O. ramosissima ENG. A a2y v Chloranthus japonicus SIEB. & F Y v X3

O. salmiana PARM. v T ¥ o

0. tuna MILL. v 7tV

O. vulgaris MILL. 2 v~ 9257
Pereskia aculeata MILL., £ 27 %Y v

Campanulaceae % 3 7§t
Adenophora triphylla A. DC. Rhoeo discolor HANCE A 54 F 4% b

Cistaceae I\ = F)\+%}
Helianthemum canadense MICHX.
H, grandifiorum L.

Commelinaceae 2.7 %%}

var. japonica HARA ¥ U #5k= vy Tradescantia arbiflora HORT.

Campanula chamissonis FEDOROV F &< ¥ % 2 ¥ var. alba-villala

C. lasiocarpa CHAM. 4 7 ¥ & a 17 Compositae ¥ ¥
Platycodon grandifiorum A. DC, &% a v Achillea ptarmica L.

Cannaceae 112 +F} var, macrocephala OBWI =) aFy) Vv
Canna indica L. Anaphalis margaritacca BENTH. et HOOK.
C. warscewiczii DIETR. var. angustior NAKAI ¥z

Caprifoliaceae Z4 hX5% Arctium lappa L. =57
Lonicera chamissoi BUNGE >~k a v X VE7 Arnica montana L. 7 =%

L. chrysantha TURCZ, & A T v &= A. unalascensis LESS. = V' o4 ¥ 7
L. japonica THUNB. A4f H X F Artemisia absinthium L, =x = %
L. sempervirens L. Y FR2F=v Iy A, annua L. 2V =vyy
L. tatarica L. A, arctica LESS. = =3 FF
Sambucus sieboldiana BLUME, et GRAEBEN A. laciniata WILLD, Yax va X
var. miquelii HARA = =7 } = A. maritima L. 3 7a=F
Symphoricarpos albus BLAKE v 295K A, montana PAMP, 3 7 a ¥
Viburnum furcatum BLUME #3*h 2 )% A. schmidtiana MAXIM. 7%F ) V&
V. oplus L. w4 avh vy Atractylodes japonica KoIDZ, #+ 4 5
Weigela hortensis K. KOCH # =w v & A, lancea DC. kY A% 5
W. middendorffiana K. KocH v 2 vy v Cacalia auriculata DC.

Caryophyllaceae + 5> aF var. bulbifera Kopz, =% 3 3 avx)

Dianthus superbus L. =V h v 34 5Fva Carthamus tinctorius L. X =,35

var. speciosus REICHB, Z } 3+ F &a var. inermis HORT. bt ¥ or_X=.3i4
Saponaria officinalis L. <+ vV & Chrysanthemum cinerarigefolium VIS, vr ip
Spergularia rubra PRESL. 2 A=Y 2 7 AvRFFI

Celastraceae =i % X% C. coccineum WILLD, 7T H Fonvay3Fy
Celastrus orbiculaius THUNB. Y L% 2 & V% C. vulgare BERNH., 2 T ¥/

Euonymus alatus SIEB, = &% C. yezoense MAEK. zt~=< 7
f. ciliatodentatys HIYAMA 2= = 3 Cirsium dipsacolepis MATSUM. €Y 7 3

Cercidiphyllaceae 11°y 5§} Crepis gymnopus KoIDZ, =V & h 3 =775
Cercidiphyllum japonicum SIEB. et ZucC. 3 Y 3 Dahlia pinnata CAV. ) 7

Chenopodiaceae 7 4§} Gaillardia hybrida HORT.

Beta trigyna WALDST Hieracium aurantiacum L. 29 ) vz vHEE
B. vulgaris L. € — } Inula helenium L. A 21~
var, rubra MIQ. vy FE—} Ixeris dentata NAKAL = %o

Chenopodium album L. I. japonica NARAI £ ¥ .3Y



138 i o )

5 95 % (1977)

Lactuca sativa L. < 4
Leontopodium discolor BEAUV. V7 v A=FY
v
Matricaria chamomilla L. 7 3 v v
Solidago virgaurea L.
var, gigantea M1Q, a #1% 2
Stevia rebaudiana BERT. A5 €7
Taraxacum officinale WEBER 4 2% 2 VA3
Convolvulaceae &)L H # %}
Ipomoea batatas LAM.
var. edulis MAK. Y <4 %
Cornaceae I XX4§}
Cornus alba L.
var. sibirica Houp, et Loup.
. canadensis L. T v xF 5
. controversa HEMSLEY 3 X%
.mas L, v 2% vam

o000

. sanguinea L. v =31 X%
C. suecica L, =/ 3 v 25,35
Crassulaceae ~>- 44 )19kt
Crassula argentea THUNB.
Kalanchoe blossfeldiana POELLN.
Sedum cauticola PRAEGER b X# 3 .3+
S. fwarenge NMAK,
var. aggregeatum OHWI TAH 4D V4
var. furusei OHWI V7 v A4 7 L vy
Cruciferae 755 +%}
Brassica oleracea L.
var. capitata L. hv3 v
B. pekinensis RUPR. -~ 274 A
B rapa L. 57
Cardamine yesoensis MAXIM, = V'p 4 ¢
Cochlearia armoracia L. 74 ¥ X4 a v
Macropodium pterospermum Fr. SCHM. ~7 & v
> X
Raphanus sativus L.
var. raphanistroides MAX., %4 2 v
Cucurbitaceae 1) §}
Citrullus vulgaris SCRAD. A A 7
Cucumis melo L.
var. makuwa NAK, =27 v vy
C. sativus L. a7 Y
Cucurbita moschata DUCH., 7145 4
Cupressaceae & / ¥¥§
Chamaecyparis lawsoniana PARL, v —V vk ) %

Cupressus sempervirens L.

var. horizontalis GORD. =# A &
Juniperus communis L.
var. montana AIT. Y YV ¥+ 2V v
J. conferta PARLAT. ~4 3 X
Cycadaceae ) 7Y%}
Cycas revoluta THUNB. ¥V F ¥
Cyclanthaceae 1N+ 1§}
Carludovica palmata RUIZ, et PAV. 29-=y
Cyperaceae h¥v'y ) 4
Carex blepharicarpa FRANCH, > a2 ¥ g 9 A S
C. curvicollis FRANCHL. J /12 R4
C. stipafa MUHLENB. #}:3*3H 7 XA Y
Cyperus papyrus L. H 3 ¥ v 9
Davalliaceae < J 7%}
Nephrolepis auriculate TRIMEN X< &
Diapensiaceae 4 )y AF}
Diapensia lapponica L.
ssp. obovata HULT. 4 7 & A
Dioscoreaceae ¥ / { E¥F}
Dioscorea japonica THUNB. ¥ =/ £ &
D. tocoro MAK. A =Fawu
Dipsacaceae <Y L ') 7%}
Scabiosa japonica Mi1Q. =V A vV 7
Elaeagnaceae %5 3§}
Elacagnus multiflora THUNB, 52 7 3
Empetraceae > a5 %}
Empetrum nigrum L.
var. japonicum K. Kocu #vaw s v
Lquisetaceae | %7 4%}
Equisetum hyemale L. + 7%
Lricacear ‘Y'Y F
Andromeda polifolia L. v x> v 2F 4
Arcterica nana MAK. 22 2 AV HH¥ 2 5
Arctous alpinus NIEDEZU
var. japonicus OBWI 7 3~ =2V Y Y
Bryanthus gmelini D. DON F =Y 47 5
Chamaedaphne calyculata MOENCH. shmr L g VY
Enkianthus campanulatus NICHOLS., - F+ K7
xv
Gaullheria miqueliana TAKEDA ¥ 5 X< )
Ledum palustre L.
var. diversipilosum NAKAI £ VY Y ¥
Leucothoe grayana MAXIM.
var. oblongifolia ORWI ~ v D ) &
Loiseleuria procumbens DESV. I Z XA v
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Menziesia pentandra MAXIM. =a v 3279 vy Geranium endressii J. GAY
Phyllodoce aleutica HELL., 734 2 UV H¥ 2 5 G. erianthum DC. +v =79 =m
P. caerulea BABINGTON. = ') YV 7 5 G. thericum CAV.
Rhododendron aurcum GEORGI F5F 2 v 794 G. macrorrhizum L.
R. camtschaticum PALL, = V'Y v o G. platypetalum F1scH. et DMEY.
R. dauricum L. =V LS5H%FV VY G. peatense L.
Vacciniuin ovalifoliunt J. E. SMITH 7 mw A = G. sanguineum L. Th 37wy
V. oxycoccus L. Yz &€ G. thunbergii SIEB. et ZUCC. ¥ v/ Y av =
V. praestans LAMB. £ 72 v Pelargonium domesticum BAIL, RIA T = a— A
V. uliginosum L. 7 v—<=2 ) % Ginkgoaceae 4 F a2 ¥}
V. vitis-idaca L. =2 €% Ginkgo biloba 1.. 41 Fa v
Erythroxylcceae Q7% Gramineae 4 ¥}
Erythroxylon coca LAM. Coix lachryma-jobi L.
var. bolivianum BURCK. =2 var. ma-yuen STAPF -~} A F
Euphorbiaceae b5 4 45 4§k Cymbopogon citratus STAPF. VEV /5 A
Aleurites fordii HEMSL. Y7 7 5 &Y C. nardus REND. 2 9 AL H¥
Codiaeum variegatum BLUME Dactylis glomerata L. i ¥
var. pictum Muell. ARG, 7 v b+ v Deschampsia flexuosa TRIN. 2 # AAF
Daphniphyllum humile MAXIM. = V' = XY »~ Eccoilopus cotulifer A. CAMUS 77 5 A A%
Euphorbia sieboldiana MORR. et DECNE. Miscanthus sinensis ANDERSS A A F
var. montana TATEWAKI & 25 b9 XA Phleum pratense L. A+ 7V =Y
E. splendens HOOK. »~9F V) v Phragmites communis TRIN, 2 ¥
Securinega suffruticosa REIID, v b ¥ o3,8F Phyllostachys bambusoides SIEB. et ZUCC. = X ¥
Fagaceae 7+F} P. pubescens MAZEL £ Y U F 7
Quercus acuta THUNB., 7H H v Pseudosasz japonica MAK. ¥ X ¥
Q. mongolica FISCHER Sasa kurilensis MAK. et SHIBATA ¥ & = 44
var. grosserrata REUD. et WILS. 3 X4 5 Guttiferae # b1 J 75}
Q. phyllyracoides A. GRAY 7 X2 3 v Garcinia xanthochymus H. K, 2~<==/ %
Gentianacear ' 3 k7§ Hypericum androsaemum L. 2 KR X4 b &Y
Gentiana angilosa BIEB H. ascyron L. b=V v
G. kurroo ROYLE H. atomarium BOISS.
G. lagodechiana GROSSH H. densifforum PURSH.
G. lutea L. % v#+7 5 H. elegans STEPH.
G. moorcroffiana WALL. H. kalmianum L.
G. pannonica SCOP. H. kotschyanum BOISS.
G. robsra KING. H. montanum L.
G. rockhillie HEMS. H. moserianum ANDRE.
G. scabra BUNGE H. olympicum L. 7F A FFY
var. buergeri MAXIM. V v ¥ H. orientale L.
G. stramivea MAXIM. Hippocastanaceae +F /) F%F
G. tianschanica RUPR. Aesculus turbinata BLUME } 9/ %
G. triflora PALL. Iridaceae 7% A%}
var. japonica HARA = 'V v ¥ v Iris caespitosa BERB
var. montana HARA = '} ¥—=) v v 1. chrysogrephes DYKES
Menyanthes trifoliata L. 3 Y >v I, delavayi MICHELI

Geraniaceae 7790 7§ I. ensata THUNB, -~ ¥ a7
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. florentina L. =4 7Y £

. foetidissima L.

. germanica L. H5HF A4 VA

. halophila PALL. = v 1 72 77 £
. kaempferi SIEB.

I
I
I
I
I
I, lutescens LAM.
I. ochrolewca L.
I, primatica PURSH
I. psendacorus .. ¥ a9 7
I selosa PALL., L+ 97 2
I. sibirica L. a7 v £
1. sintenisii JANKS
I tectorum MAXIM. A F- -~
Juglandaceae 4L 3§}
Juglans ailanthifolia CARR., = 7" 3
J. cinerea L.
Juncaceae £ 4 45}
Juncus beringensis BUCHEN 3 ¥~ 4
J. fliformis L, =Yk V4
Labiatae <)%}
DBetonica officinalis L. 1y avFauf
Coleus bluntei BENTH, ¥ 3
Glechoma hederacca L.
var. grandis KUDO # % Fi
Hyssopus officinalis L. Y5 ¥ ~o
Lavandula vera DC. 5 v ¥~
Leonurus sibiricus L. A ~P %
Marrubium peregrinum L.
Melissa officinalis L. =4 a v v=-9 P

Mentha aravensis L.

var. piperascens MALIN. »~wy 71 (7 ¥ 1)

M. longifolia L. 7 "o~9
M. piperita L. =4 a3~y h
M. rotundifolia HUDS, <= s38y 3
Monarda didyma L.
M. fistulosa L. ¥ n—=hvyvav
Nepeta camphorata Bo1sS. et HELDR.
N. cataria L.. F7=<,~vyh

var. cilriodora BALD.
Origanum vulgare L. »~9=s5 0 3
Orthosiphon staminens BENTH., 7 3 A 75V
Plectranthus japonicus KOIDZ. v &34 =2
Pogostemon cablin BENTI. -3 3 ) —~
Prunella vulgaris L. ¥ v E 7
Salvia officinalis L. 4+ ¥
S. sclarea L. 2v7 ) —k—

Satureja alpine SCHEEB
S. montana L. 24 v 2 —4HY —
Schizonepeta multifida BRIQ.
Scutellaria baicalensis GEORGI =2 4 & -
Thymus alpinus L.
T. quinquecostatus CELAK. f 7F V29 Vv
T. serpyllum L. a v pav vy
Lauraceae 72 /%
Cinnamomum camphora SIEB, 7 A J %
C. sicboldii MEISSN, = ¥ A
Laurus nobilis L. ¥ v 4 o=
Lindera umbellata THIUNB.
var. membranacca MOMIYAMA .37 a
'Y
Leguminosae < A%}
Albizzia julibrissin DURAZZ, A J F
Astragalus japonicus H. Boiss, =vV'& 2 v XL
A. membranaceus BUNGE 334 v &
Baptisia australis R. Br. A5 4F v g
Cassia alata L. ~) v
C. artemisioides GAUDICH. 2t F ATV
C. brewsterii F. MUELL
C. odorata MORRIS
Cytisus hirsutus L.
C. scoparius LINK, ==Y X
Derris elliptica BENTH. 5 Y A
Galega officinalis L. 57V H V7
Glycine max MERRILL &4 X
Glycyrrhiza echinatea L. w7 Hh v/
G. glabra L. AL v vy
G. uralensis DC. v s0Hh vy
Lathyrus japonicus WILLD, ~<= v/ v
L. palustris L.
var. pilosus LEDEB, =" vV Y V7
Oxytropis megalantha H. Boiss. v7 vy v
Phascolus angularis W. F. WIGHT 7 X%
P. vilgaris L. 4 w5 v 2
Pisum sativum L, =v Fv
Sophora flavescens AITON 7 5 5
Thermopsis lupinoides LINK. 2 vV £ A ~F
Vicia cracca L. 2%7 ¥
Liliaceae .Y %}

Agapanthus umbellatus L, HERIT. ASH 327 v

a4
Allium fistulosum L. 3 F
A. maximowiczii REGEL v w7 =74V
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A. sativum L. =v =7
A. tuberosum ROTTLER = 5
A. victorialis L.
var. platyphllum MARK. ¥ a v Ly =v=7
Aloe arborescens MILL., & X w i 4
. Jerox MILL., 74 vV =wiA
. greenit BAKER

. hereroensis ENGL.

NI S NN N

. longibractata POLE EVANS.
A. saponaria HAW v v veind
A, vanbalenii PILLANS
Asparagus falcatus L. ¥ +F A5 vE VY
A. officinalis L.
var. altilis L. 7AW A
A. plumosus BAR.
var nanus NICHOLS & /) 74w
A. scoparius LOWE
A, sprengeri REGEL. AF¥ 2 ~H X T
Aspidistra elatior BLUME ~5 v
Chlorophytum comosum BAK, #V X3 v
C. elatum R. Br.
var. variegalum V0SS, 74 Ve wm U X
V1
. Clintonia udensis TRAUTV, et MEY. Y.,izi4 €
b
Colchicum autumnale L. £ 247 5 v
Convallaria keiskei M1Q. AKX v
C. majalis L. Y4 Y AXT v
Erythrontum japonicum DECNE # 2 7 Y
Fritillaria camtschatcensis KER-GAWL. 7 g = )
F. verticillata WILLD.
var., thunbergii BAKER 7 3 ¥ =)
Gagea lutea KER-GAWL. F 37 7=

Heloniopsis orientalis C. TANAKA <~ a9y a v
SNHh=

Hemerocallis middendor fii TRAUTV. et MEY, =
STy

H. yezoensis HARA = V' &2 %
Hosta montana F. MAEKAWA *F A4 3% Ho v
H. nigrescens F. MAEKAWA 7 nF Ry o
H. rectifolia NARAL = V' F iy v
Japonolirion osense NAKAL F &k VY 7 (FE Y )
Lilium cordatum KoOIDZ.
var. glehnii WOODCOCK ## 7 =}
L. lancifolium THUNB, ==
L. maculatumm THUNB.

var. dauricum OHWI = V' AH =Y
L. medeoloides A. GRAY 7 <= )
Liriope platyphylla WANG et TANG ¥ 75 v
Maianthemum dilalatum NELS. et MACBR., —~ 4
AV Y
Ophiopogon japonicus KER-GAWL. ¥+ / & ¥
Polygonatum humile FISCH. & X { X 4
P. odoratum DRUCE
var. ambiquum ROTHEM. et SILVA,
var. maximowiczii KOIDZ, #}#7<FNaw
Rohdea japonica ROTH. # % b
Sansevieria henry
S. nilotica BAK. =t 5 v
Scilla autumnalis L.
S. peruviana L. * 4V
S. remburei Boiss.
Smilacina hondoensis OUWIL 37 3= 44
Streptopus amplexifolius DC.
var. papillatus OHWI FF A x r =35 v
Tofieldia coccinea RICHARDSON ¥ <X F ¥ 5 v
Trillium kamtschaticum PALL., Z A ")) =v Vv
A
T. smallii MAXIM., =v Vv A4 Vv
Tulipa gesneriana L, Fa—0 v 7
Urginea maritima Bax. h4 Vv
Veratrum grandiflorum LOES., X4 &4 V¥
V. nigrum L.
Yucca filamentosa L. 4 + 5 v
Lycopodiaceae v h4 ) hX S5
Lycopodium annotinum L. AxH X5
L. obscurumn L. =3 VAF
Lythraceae ‘) INXF
Cuphiea viscosa ROSE F3Y Yy y-F
Magnoliaceae T4 L §}
Magnolia kobus DC. = 7~
var. borealis SARG. 227
M. obovata TIIUNB. +i4 ./ F
M. salicifolia MAXIM. % &3
M. tripetala L.
Schisandra chinensis BAILL. g vt v o I v
Malpigkiaceae %3 + 5 /4%
Malpighia punicifolia L.
Malvacecae 744
Althaea officinalis L. W AR =25 744
A. rosca CAV. Z2F 744

Gossypium arboreum L.
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G. barbadens L. _=,347 %
Ilidiscus rosa-sinensis L. Y o Uf a7y Vo r

H. syriacus L. &» 7 %

I trionum L. ¥vrvh

Malvaviscus arborcus CAV. v 27 g %
Melastomaceae ) %75

Melastoma candidum D. DON / 4ix v
Menispermaccae *yvf 57 2%

Arcangelisia flava MERR. 7A 7 VH Y o7

Cocculus trilobus DC, 74 v 57
Moraceae % 7%}

Ficus carica 1., 4427

F, elastica I.. £ v F¥=a403

F, lyrata WARB., o932

Humulus lupulus L. =9 F

var. cordifolinus MAXIM, # 5~V

Musaceae 133 3§}

Musa cavendishii LAMB. v ¢ 7345
Myricaceae ¥7ETF}

Gale japonica CuRv, + <+ -3
Myrsinaceae vy L%}

Bladhia crenata SIMS = v ) av

B. japonica BLUME v 7 2w
Myrtaceae 7 b E=E§}

Callistemon

S
Eugenia jambolana LAM
E. unifiora L. non BERG & F.35+7 5 »

phocnicens LINDL. =355

Psidum guajava .. Xvmwy
Nepenthaceae vy HhX 5§
Nepenthes rafflesiana TACH & 2 A2 h X5
Nymphaeaceae Z 4 | . §}
Nuphar japonicum DC. 22wk
Nymphaca tetragona GEORGI
var. tetragona GEORGI = V' v v ¥
Nyssaceae X7 I X%
Camplotheca acuminata DECNE, # 3 a
Oleaceae £t 4§}
Forsythia suspensa VAIL, U v & g
Fraxinus mandshurica RUPR.
var. japonica MAXIM, v ¥ ¥ %
Jasminum arborescens Roxs.
J. sambac AIT. =2 Y »
Ligustrum ischonoskii DECNE.
var. glabrescens Koipz, = /4 Kz
Olea europaca I.. VY —7

Osmanthus helerophyllus GREEN. v { 5 &
Syringa amurensis RUPR, = V¥ a9~ ¥ 4
. Jasikaep JacQ.

. pekinensis RUPR, R voso N A

. reflexa SCHN

. robusta NAKAIL

. swerginfowii Koci. et LINGELSHH

. villosa VAL

n 1 1 1 L » O

Lvulgaris Lo A Gy~ K A
S. walfi SCUNEID., -~F -~ Vg
Orchidaceae 5 .-%}
Cremastra appendiculata NIAK. A ~4 5 v
Cypripedium macranthum SW. 7%V ¥ &
f. rebunense OHWI V7 v 7Y EY VY
Epipactis papillosa FRANCH. et SAVAT. =V A X
Z v
Epiphronitis veitchiit HAW
Gastrodia clata BLUME *} =/ Y5 3
Gymnadenia camischalica MIYABE et Kubo / &
2F VY
Laclia anceps LINDL,
Orchis aristata FISCH, »~Z7 % v5 ¥ Y
Paphyopedium callosum PFITZ
Phajus minor BLUME
f. punctatus OUWI F ¥ r 4 5 v
Spiranthes sinensis AMES k¥ /35
Vanilla planifolia ANDR, X =5
Osmundaceae >34 ¥
Osmund japonica THUNB. ¥ v =4
Oxalidaceae H#%7 153§
Oxalis acetosella L. =2 3 ¥ —<=H %33
Paeoniaceae % %}
Paconia albiflora PALL.
var. trichocarpa BUNGE < v 7+ 7
. anomala L.
. berowskii KXOMAR
. corallina RETZ.
coriacea BoIsS.
. decora G. ANDER,
. delavayi FRANCH,

j T~ B~ Bia~ e - B - B

. humilis RETZ.

var. villosa F. C, St,
kavachensis AZNAV,
. lobata DESF.
lutea FRANCH, .32 4+ 2% 7
. mascula MILL.

oo
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P. obovata MAXIM, <=3V~ p2¥ 7
P. officinalis L. a ooy 2¥2

subsp. banatica S00.

subsp. humilis PETZ.

o

, paradoxa ANDER.

~y

. peregrina MILL.
var. villosa DESF.
. romanica BRANDZA
. suffruticosa ANDER. ;R X v
. tenuifolia L. cvV v 2% 7
. veitchii LYUcH

Uouon v

P. wittmanniana HARTW.
Palmae 2§}
Livistona boninensis NAKAL #7497 5wy
L. japonica NARKAI L€ m —
Phoenix canariensis CHAUB., HJ- ) — ¥ v~
P. humilis ROYLE
var. loureirii BECC. > v /v
P. hybrida HORT.
Rhapis flabelliformis L. HERIT. 5 v ) v+ 2
Roystonea regia O. F. COOK & o — 3544 v ¥
b4
Sabal minor PERS. I ¥4 vy
Trachycarpus wagnerianus BECC, b v anm
Pandanaceae %731 ) X§
Pandanus boninensis WARB, % 2 ) %
Papaveraceae ¥ 33}
Argemone mexicana L. 74 3 ¥
Chelidonium magus L.
var. asiaticuin QHWI 7%/ 4w
Corydalis ambigua CHAM. et SCHLECHT., =< Y =
vz
Dicentra peregrina MAK. 2= 7+
Papaver alpinum L.
subsp. rhaeticum MGH.
. bracteatum LINDL. ~h <4 =¥
., caucasicum BIEB.
. nudicaule L. 74 A5 v ¥F#H L~
. oreophilum RUPR.

b Je T - I - Bl -

. orientale L. F =453

]

. rhocas L. v 4%
P. schinjianum FEDDE.
P. setigerum DC,
P. somniferum L. ¥
Passifloraceae 44 ) 9%t
Passiflora alba LINK. et OTTO

P. caerulea L. + 4 Vv
P, oedulisSIMS 27 4/ b4 VY
P. suberosa L.
P. tuberosa JAcQ.
Phytolaccaceae v <=+ §
Phytolacca esculenta HOUTTE Y= Iy
Rivina humilis .. ¥ 2 Xy v =
Pinaceae <'V¥§}
Abies sachalinensis FR. SCHM. 7 5 F F= ¥
var. mayriana MIYABE et KUupo 74 F I
<7
Larix leptolepis GORDON # 5 =
L. sibirica LEDEB. <XV 77 h 5=
Picea glehnii MAST. 7 h= V=
P. jezoensis CARR. = 'z
Pinus korainensis SIEB. et ZUCC, - a w v ==
v
P. pumila REGEL ~A =
P. strobus L. Abm—T7 <
Tsuga sieboldii CARR. ¥ 7
Piperaceae O3 59k}
Peperomia tithymaloides A. DIETR.
var. variegata HORT. 74 ) _~Xnm 3 7
Piper nigrum L. 2 3 v
Plantaginaceae 774 )\a%}
Plantago asiatica L. *+-32
P. camtschatica CHAM. =/ #}%a
P, lanceolata L. ~F FA-ia
Polemoniaceae N4 /) 7F}
Plhlox paniculata L. 7%FavF7 b
Polygalaceae & A INFF}
Polygala senega L.
var. latifolia TORR. et GRAY & w7
Polyganaceae % 5%}
Polygonum multiflorum TUNB., YL F 27 & 3
P. sachalinense Fr. SCHM. #4414 2 NV
P. weyrichii Fr. SCHM, v 5w 25
Rheum acuminatum HOOK.
R. altaicum A. Gos.
R. compactum L.
R, cressinervium FIRCH.
R. emodi WALL, =3V 44w
R, ferganicum TIT.
R. franzenbachii MUENT.
R. leucorrhizum PALL.
R

. macroplerum MART.
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R. mooncroftianum ROYLE.
R. officinale BAILL,
R. palmatum L. © 3 oK 44
R. palmatun L. X R. coreanum NAKAI >V a
S i
R. reticulatum Los. LOSINSK.
R. rhabarbarum L.
R. rhaponticum L. =344 3
R. spiciforme REGEL
R. tataricum L.
R, tetragonopus MART.
R, undulatum L. 235 24 A
Rumex obtusifolius L. =" ) F ¥
Primulaceae ¥4 5) %
Androsace sarmentosa WALL, VL~ 2
Glaux maritima L.
var. obtusifolia FERN., &7 3 3 V)
Lysimachia japonica THUNB, 2+ A E
L. vulgaris L.
var. davurica R. KNUTH 7% Vv X<
Primula algida ADAM
P. chungensis BALF. et WARD.
P. cortusoides L.
P, elatior JacQ. €4 2h=4ay4+r237y
P. fauriae FRANCH. =% 7 VY a7 JF
P, japonica A, GRAY 7 V) vV v
P. jesoana MI1Q. A+ 7V v
P. macrocalyx BGE.
P. malacoides FrRaNCIL, ‘‘Lieluvaite’”
P. officinalis HILL, 2 29425V
P. pallasii LEIIN
P. takedana TATEWAKI 74 a7 J
P. veris L.
subsp, mnacrocalyx
P. yuparensis TAKEDA = %Y 2427 5
Protiaceae ¥ < T
Macadamia telraphyila A. S. JOHNSON
Ptridaceae 4 JE M I§
Adiantum pedatum L. 22 v 7 X
Dennstaedtia wilfordii Koipz. Ao v v ¥
Pteridium aquilinum KUHN
var. latiusculum UND, 7 5 &

Punicaceae 4 7 0%}

Punica granatum L. 7 =

Ranunculaceae 3 Airy 5%l

Aconitum anthora L.
A. chinense SIEB. et ZucC. ~+ Y H 7}
A. ferox WALL.
A. ito-seiyanum MIYABE et TATEWAKI A ¥ 7
v
A. japonicum THUNB, # 2 U H 7}
A, nepellus L, 2~ 2r ) A7 b
A. vulparia REICHB.
A, yezoense NAKAL =V VU 27}
Adonis amurensis REGEL et RODDE 7 7 2 a ¥
v
Anemone flaccida Fr. SCIIM. =) vV &
A, narcissiflora L. ~ 2w A 545
A. raddeana REGEL 7 A< A4 5%
A, stolonifera MAXIM. vV vV v
A. yezoensis KOIDZ. = /' A F4*
Aquilegia alpina L. ‘
A. californica A. GRAY
A. canadensis L. h XA X <%
A. jflibellata SIEB. et Zucc,
var. pumila KUDO 3 v =4 &<F
A, longissima A. GRAY
Caltha palustris L.
var. barthet HANCE =V /7 Y o % V7
var. membranacea TURCZ.
f. decumbens MAK., =v 29V
Clemalis stans SIEB. et ZUCC. Z A& v
C. virginiana L.
Coptis japonica MAK. A v vy (F 27491 V)
var. dissecta NAKAL Y 4o vy
C. trifolia SALISB., 3 V3o v Y
Hydrastis canadensis L, v ¥ I AF A
Ranunculus repens L. ~4 ¥ VBT
Trautvetteria japonica SIEB. et. ZUCC. &3 %
TV
Trollius riederianus FISCH. et MEY. F v <% v
A4
var, japonicus OHWI 37/ % V34
Rhamnaceae 707 AFE B3
Rhamnus cathartica L.
f. dahuricaeformis Pop. et Hob.
R. frangula L. x4 294 /)%
R. purshiana DC. A A HFH 75 X
Rosaceae 1N5F
Agrimonia pilosa LEDEB. ¥ v § A ¥
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Cotoneaster horizontalis DECNE, )= X v
Crataegus jozana C. K. SCIUNEID. = V4 v
C. monogyna JACQ.
C. oxyacantha L. « A4 a2 g+ vy
Filipendula hexapetala GILIB, v 7 X v >y
F. multijuga MAXIM,
var. yezoensis HARA =V ) v ey r vy
F. ulmaria MAXIM., £ a v+ vaxyy
F. vulgaris MOENCH.
Fragaria ananassa DUCHESNE # 5 v {4 F o
F. iinumae MAK., /939y 45
Geum macrophyllum WILLD.
var sachalinense HARA A5 7 b £ 4 avy
17
Potentilla aurea TORNER
P. miyabe; MAK., »# 7 5 v v34
P. nepalensis HOOK. X =4 n w5
P. palustris SCOP. 7 m 3 nm vy 5
P. pyrenaica RAM.
Prunus armeniaca L.
var. ansu MAXIM., 7 v X
P. nipponica MATSUM. I 347 5
F. nipponica MATSUM.
var. kurilensis WILSON ¥ =+ 27 5
P. salicina LINDL. A %%
P. sargentii REHDER = Y'Y~/ 5
P. ssiori Fr. SCHM. ¥y Y%7 5
Rhodotypos scandens MAKINO v wu Y= 7%
Rosa acicularis LINDL, # & h 515
R. damascena NILL, F=RA 735
R. rubrifolia VILL.
R. rugosa TIIUND. »~=J- A
var. plena REGET Y= ~<=F+ A
R. wichuraiana CREP. Y~/ 435
Rubus pseudo-jeponicus Koipz. v 2 aay 45
Sanguisorba tenuifolia FISCH.
var. alba Trautv. et MEY. > Hh vry
veay
S. officinalis L. v V&2 v
Sorbus commixta HEDL, > H=
S. sambucifolia ROEM. 2 i+ Hh=<F
var. pseudogracilis C. K. SCHN.
FHeE
Spiraea betulifolia PALL. =13 i

Iv=r

S. media SCHMIDT
var. sericea REGEL = 'V & Y ¥

S. thunbergii. SIEB. =3+ F &
Rubiaceae 711 ¥
Coffea arabica L. 7 ¥ a—v— /%
Galium verum L.
f. trachycarpum DC. =/ v 5=y
Gardenia jasminoides ELLIS
f. ovalifolia HARA ¥ = 27 53
Rubia akane NAKAL 7 & %
R. tinctorum L. A4 =97 h %
Rutaceae Ih %
Boennighausenia japonica NAKAL =Y Z XY v
Citrus limor BURM. f. “shikinari lemon” v-& v
C. natsudaidai HAYATA + 7 £14 &4
C. unshiu MARCOV, Y v ¥ a2 i h v
Evodia daniellii HEMSL.
Phellodendron amurense RUFR., &~ &
var. japonicum OHWI 33~ 4
var. lavallei SPRAGUE I Y =F &
var. sachalinense Fk. SCHM. & v~ o~ &
P. cliinense SCHNEID. <%~ 4
P, wilsonii HAYATA et KANEHIRA £ 4 U V&%~
e
Ruta graveolens L. ~vp— &
Zanthoxylum piperitum DC. 4+ v g
Salicaceae ¥+ X
Populus maximowiczii A, HENRY Fr /&
P. nigra L.
var. italica KOEHNE £A{ g w-a v 5F
Salix gracilystyla MiQ.
var. melanostachys C. K. SCHN. 7 m 4o
EY
S. hultenii FLOD.
var. angustifolia KIMURA =V /.3y a¥
> F
S. sachalinensis FR. SCHMIDT # / =% ¥
Toisusu urbaniana KIMURA A+ 3%
Sapindaceae £ 0 F
Euphoria longana LAM. V o9 % v
Sapotaceae 7 H5'V§l
Achras zapota L. F a9 4 V&) F
Saururaceae R4 4 3§}
Houttuynia cordata THUNB. F27 & 3
Saxifragaceae 2% /3 5§}
Bergenia stracheyi STERNB, k<=5 Y =2 ) v &
Chrysésplenium flagelliferum FR. SCHM. ¥ %
a2/ AVY
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Hydranger macrophylla SER.
var. acuminata MAK. Y =7 %A
var. otaksa MAK. 7 ¥4 1
var. thunbegii MAK. 7 =F +
H. paniculata SIEB. 7 ) v V¥
H. petiolaris SIEB. et ZucC. =t v/
Parnassia palustris L. @ 2 35V
Ribes triste PALL. b F 27D
Saxifraga fortunei Hoox. f.
var. incisolobata NAKAL X4 vV Y
S. fusca MAXIM, =V 272 27 E7 %
S. sachalinensis FR. SCHM., Y -z,~9- V7
S. stolonifera CURTIS =%/ o &
Tiarclla polyphylla D. DON X2 ¥ 7 > a
Serophulariaceae =< /N5 45}
Digitalis ambigna MURR. s+ %30 248 2 U A
. ciliata TRAUTV.
. lanata EHRH. ¥ ¥ 2 Y A
, dutea L. #3512 F 290 A

. mariana BOISS.

D
D
D
D
D. mertonensis HORT.
D. nevadensis KUNZE
D. parviflora JACQ.
D, purpurea L. oFx ) A
D. sibirica LINDL.
Rehmannia glutinosa L1BOSH.
var. purpurea MAK. 7Hh ¥ o4
Veronica alpina L. v A9 5 )%
V. longifolia L. Y=Y 5 4
V. spicata L.
V. waldesteniana SCUIOTT.
Veronicastrum sibiricum PENNELL
var, yezoense HARA =V ) 254 V'
Simaroubaceae =3 %%}
Picrasma quassioides BENN, = 7
Solanaccae + X ¥}
Atropa belladonna 1., <35 ¥ v
var. lutea DOELL
Capsicum annuum L, b W5 &
Datura arborea L. =X FF a w4 v 74
D. metel L. rF a w74t

D, stramonium L. a3 av i F a7

G A
Hyoscyamus niger L. vz A
Lycium chinense MILL. 7 =

Scopolia caucasica KOLESN

S. japonica MAXIM, ~~> ) V¥ am
Solanum dulcamala L.
S. Iycopersicum L, +—= }
S. melongena L. 5 A
S. tuberosum L. 4 774 €
Sparganiaceae I 4 UY§
Sparganium stoloniferum HAMILT., 3 2 Y
Sterculiaceae 74 Y ¥}
Theobroma cacao L. 571+
Taxaccae 4 +4 ¥}
Taxus cuspidata SIEB. et ZucC., £ -+ A
Theaceae *J INFE
Camellia japonica L.
f. trifida MAK, & v & 3 v 3%
var. hortensis MAK. ¥ 3
Thymelacaceae . F 594§}
Daphne psendo-mezereum A, GRAY # =3
Tiliaceae <+ 7 £§}
Tilia alba AlT.
Typhaceae 3%}
Typha latifolia L. # =
Ulmaceae = %}
Ulmus davidiana PLANCH.
var. japonica NAKAI »~p =V
Umbelliferac £ 1) #
Angelica actiloba KITAG. b 7 &%
var. iwatensis HIKINO 3 ¥~ b v
var. lanceolata OHWI KRV /X b &3
var. sugiyamae HIKINO ry 1A b o
A. anomala LALLEMANT =) 3 v A{ S
A. dahurica BENTH. et HOOK. a2 w A /4
A. edulis MIYABE 7%= 2%
A. genuflexa NUTT. A4 3t v a9
A. keiskei Koipz., 7 v 2%
A. ursina MAXIM. =Y = a2 v
Anthriscus sylvestris HOFFM., & + 7
Bupleurum falcatum L. I =442
B. longiradiatum TURCZ.
var. breviradiatum FR. SCHM. & X A% A
2
B. ranunculoides L.
B. triradiatum ADAMS V7 v A4 =2
Carum carvi L, e A9 {4 Fa v
Cicuta virosa L. ¥ 7¥Y
Cnidium officinale MAK, £ vFav
Conioselinum filicinum HARA ¥ =X v¥ ..V
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C. kamtschaticumt RUPR. Hh 57 b=v v

Conium maculatum L. FYr7=vyv
Daucus carota L.
var. sativa DC. = v

Foeniculum dulce DC. 7=v A Faw
F. officinale ALL.
F. vulgare MILL. o4 3% 37
Glehnia littoralis FR. SCHM. »~=H v 7w
AA YN

Levisticum officinale K. KocH

Heracleum dulce FISCH.

Ligusticum hultenii FERNALD < /-3 b v
Myrrhis odorata SCOP.
Nothosmyrnium japonicum MiQ. Hhvy+F
Oenanthe javanica DC. &)

Peucedanum japonicum THUNB, Hx vE 7Y
T=A
Sanicula chinensis BUNGE w—=,) 3 VA

Pimpinella anisum BOISS. et BAL.

Tilingia ajanensis REGEL Fv<v=v v
Urticaceae A 5 74§}
Urtica platyphylle WEDD., =4 5 7
Yalerianaceae #* I+ xT ¥
Patrinia gibbosa MAXIM. =i F U4 3
Valeriana fauriei BRIQ. 7 /) 2 v
f. yezoensis HARA =V"'h /a2y w
V. officinalis L.
var. pubescens L. A4 =z3vh s avy
Yerbenaceae /7)Y 5¥
Lantana camara L. v F~v%
Violaceae X L ¥}
Viola alba BESSER
V. altaica KER-GAWLER 711 x4 A IV
V. arborescens L.
V. eizanensis MAK. =A VA3 Vv
V. mandschurica W. BECK. X 3 v
var. crassa TATEWAKI
=FA4AIV
V. sachalinensis BOISS.
var. alpina HARA 7HEA ZFV KA IV
V. selkirkii PURSH
Vitaceae -7 kv7%l
Vitis coignetiae PULLIAT v <=7 Vv

TIFrFAIV

=

. odorata L.

IY<wRIV

Zingiberaceae < 5 ™7HF}
Curcuma zedoaria ROSC. H' oY
Zingiber officinale ROSC. <~ a2 U

0 &£ZEEXBH

List of Crude Drags

Alismataceae # T4 HEl
Alisma plantago-aquatica L.
var. orientale SAMUELS.
7
Araceae H +4 EF
Pinellia ternata BREITENBACH H HFAE Y
+ 7
Araliaceae 7§
Acanthopanax senticosus HARMS = V7 a2 ¥
mE vy
AB FEF=vY

RE oty

Aralia cordata THUNB.
Panax ginseng C. A. MEY.

v
P, japonicum C. A. MEY. WAL F27kv =
vV

Aristolochiaceae v ) ZX 4 ¥
Asiasarum sieboldi F. MAEK. #I3F 7 A 44
v
Berberidaceae A ¥§}
Epimedium grandiflorum MORR.
var. thunbergianum NAKAL {E¥3E A 7
Vv
Bignoniaceae )€ hX5%
Catalpa ovata G. DON F44 4
Boraginaceae LS54 %F
Lithospermum erythrorhizon SIEB. et ZUCC. %%
B oaAFvr
Macrotomia ewchroma PAULS HRER{IL
Campanulaceae % 579§}
Codonopsis lanceolaia BENTH. et HOOK. f. 4%
TNV
Platycodon grandiflorum A. DC. F5fIil FF a
v
Caprifoliaceae ZA4 hX 5%
Lonicera japonica THUNB. &HE A4 H X35
Caryophyllaceae +F: ¥}
Saponaria officinalis L. 47V 7 Ay
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v
Compositae 4%
Atractylodes lancea DC. 75k +Hw vVt r 3
Carthamus tinctorius L., {I{E <=,
Matricaria chamomilla .. 7 3 v
Saussurea lappa CLARKE KT
Stevia rebaudiana BERT, AT E73E
Cucurbitaceae 71§}
Trichosanthes kirilowii NAXIM.
var. japonica KITAMURA JG{EHL 45i%4
FHIATY
FIY 45 HE
Croton tiglhium L. [ ~X
U kR
Gentiana lutea L, ¥ w73 ¥vs7H
G. triflora PALL.
var. japonica HARA GO =V ) vV
74
Swertia tetrapetala PALL.
7Y
Gramineae A4 &}

LEuphorbiaceae

Gentianaccae

WD Fo=tv

Coix lachryma-jobi L.
var. ma-yuen STAPF TN -~ P A

Labiatae )%}

Origanum majorana L.

174

O. vulgare L. FVvH 2 ~Fruh

Salvia officinalis L. #A¥¥YIE $1 ¥y

Thymus vulgaris L. 24 A& ZFTra2my e
Lauraceae 47X JAF

Cinnamomum cassia BLUME #Efr

C. loureirii NEES 1EIENH = A

Laurus nobilis L. AR ¥vr 42 a
Leguminosae <7 A%}

=FTFE v FFY

Astragalus membranacens BUNGE 353 .35
A vy
Euchresta japonica BENTH. LNTEHI(ETD) v—=

FF
Glycyrrhiza glabra L. 111 A4 vav vy

var. glandulifera REGEL et HERDER {7t

hvsSy
G. uralensis FiscH. et DC, f¥ wsarpvy
v
Pueraria lobata Ouwl 15 7 X
Tamarindus indica L. z2—=Y v FERE x=<7

vV Fx

Liliaceae 1) ¥
Anemarrhena asphodeloides BUNGE [} -~9
AN
Loranthaceae ¥ 1) X%}

Viscune album L.

var. coloratum. OHWI ¥ F VY &
f. rubro-aurantiacum OHWL 7 H 3% FY
E%
Lycopodiaceae b h4y 7 hxXS5H

Lycopodium clavatum 1.
var. nipponicunt NAKAI 'Iﬂﬁﬁ" LAy )
H KT
Magnoliaceae E4 | 1§}
Magnolia kobus DC. 33§

Schisandra chinensis BILL,

a7y
AT Favev

=3

IV T ICH

Sinomenium acutum REBD. et WILS., ¥ o+
FvIITY

Menispermaceac

Myristicaceae =4 X 7§}

Mpyristica fragrans HoUutT. WG =27X7
Myrtaceae -7 bEFE

Eugenia caryophyllata THUNB. T Fz= v

Pimenta officinalis LINDL, G —2A A4 A X
VR

Nympheaceae ZA{ L ¥

Nuphar japonicum DC. )i =a ki
Onagraceae 7 Hi\+F
Trapa japonica FREROV,
var. rubela Ouwl1 Hiff A v

Orchidaceae 5. %}
Gastrodia cata BUNGE EKJff A=/%Y 5

Ry

Paceonia albiflora PALLAS

Paeoniaccae

var. trichocarpa BUNGE 735 Y4 27 ¥ 7

P. moutan Sims HETHY Bz v
Papaveraceae H i %}

Corydalis ambigua CHAM. et SCHLECHT. ML#j#

=T

aL s
AR
E ANEF

Polygala senega L.

var. latifolia TORR. et GRAY %% bt nr
~NERH

Polygonaceae #% 5§}

Piperaceae

Piper nigrum L. F#il avaw

Polygalaceae
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Rheum coreanum NAKAI KI§ FavwevXA4
*v
R. palmatum L. X R. coreanum NAKAI K3
VY aVEATY
R. palmatum L., KF < IL3x54FY
Ranunculaceae F>R945F

Aconitum chinense L. BI, [fTF ~7+ bt Va7
b

A. japonicum THUNB. B, [fF A7t VUa
7 b

A. yesoense NAKAL B, ffF =YtV s7¢b
Coptis japonica MAK. il *vvv
var. dissecta NAKAI i V4o v v
Rubiaceae 7 HiE

Uncaria gambir ROXB. [FJ{l#E

U. rhynchophylla Miq. §95F H¥H X7
Rutaceae I

Phelloderdron amurense RUPR. i) S
Saururaceae k44 3§

Houttuynia cordata THUNB. O X3
Scrophulariaceae =< /NG 45}
Rehmannia glutinosa LIBOSCH.

var. purpurea MaK. WEWUI§ 7H ¥ o4 v
Solanaceae +RXF}
Capsicum annuum L. FH roinsv

Datura tatula L. Y353 avravFavt
VTN
Stemonaceae v 77§
Stemona japonica MIQ.
Typhaceae H ¥}
Typha latifolia L. [k W=
Umbelliferae + Y%}

Anethum graveolens L.

il v 7

YT 4 vy

Angelica acutiloba KITAG, ¥ o
var. sugiyamae HIKINO Ll &y
e
A. dahurica BENTH. et Hook, B =zwedq
2
A. decursiva FrR, et SAV. Hi§] 7 £+

A. pubescens MaXiM, RjE v ow |V
Bupleurum falcal.um L. %] sv—=wA=z
Carum carvi L. MEHE vArvfFav
Cnidium officinale Max. JI|25 v v
Coriandrum sativum L. #EYE
Cuminum cyminum L. 7 3 v 27 3 v
vA4Fay

=3 -

Foeniculum vulgare MILL. [H%

Glehnia littoralis Fr. SCHM. TP, »~=Hv 7

v
Pimpinella anisum L. 7 =AY 7=A
Usneaceae # LA Ht§
Usnea diffracta WAIN. 3§ = z2viirit it
Valerianaceae # 31T §}
Valeriana fauriei BRIQUET HEH H/=2v vy

Zingiberaceae 3 3 H¥
Curcuma longa L. Bif v =av
C. zedoaria Rosc. i HPYavw
Elettaria cardamomum MOTON /NEis#E Hha X
€V
Zingiber officinale Rosc. 3 <~ aww

I MREEB&

List of Herbarium

Aceraceae H 5§
AZa¥h=F
A. japonicum THUNB. U F YU H=5F
f. microphyllum REHD. =V XA ¥V Hh=

Acer ginnala MAXIM.

5
A. mono MAXIM,

var. mayrii KOIDZ. ~N=A{ 2
A. palmatum THUNB.
Y= iF
IxH=F
A. ukurunduense TRAUTV. et MEY. o 737
GAEFH T

var. matsumurae MAK.

A. ischonoskii MAXIM.

var. pilosum NAKAI
Actinidiaceae <4 # %}
Actinidia arguta PLANCH. L3> (227 XL)
A kolomikta MAXIM, V¥ —<w<xxy
A. polygama MAXIM, ~=x a2
Adoxaceae L 747§
Adoxa moschatellina L. vv72 Vv
Alismataceae 7#E45 Hit
Alisma canaliculatum A. Br. et BOUCHE ~ 33
EX A
Anacardiaceae )L %}
Rhus ambigua LAVALLEE Y X9
R. javanica L. =5
Andreaceae 7034 ¥
Andreaea rapstrus HEDW 7 v ' i
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Aquifoliaceae EF / %%}

Ilex leucoclada MAK. v % &

I. rugosa Fr. SCHM. Y LA v ¥

I. sugerokii NAXIM.

var. brevipedunculata S. Y. Hu 7# 3/
ARy

Araliaceae r7 X%}

Acanthopanax senlicosus HARMS = V"1 o2 *

A, spinosus M1Q. #+ = 24 (¥ a¥)

Panax ginseng C. A. MEY. f 2 =v v

P. japonicum C. A. MEY. #7274V =v v
Aristolochiaceae 73 J A X 74§}

Asarum heteropoides Fr. SCUM, #4272 = /4 A » v
Asclepiadaceae 1174 EE

Cynanchum caudatum MAXIM. A ¥ =

Metaplexis japonica MAK. 74 &

Tylophora aristolochioides M1Q. 4+ HE 4 X0
Aspidaceae #* < 5%}

Arachniodes standishii OUWL Y a2 7 A v X

Athyrium brevifrons NAKAI =/ 2 & &

A. pterorachis CHRIST. FF £ v X

A, rupestre KODAMA I Y=Y /) 32T

A. vidalit NAKAI ¥ <14 27 5 &

A. yokosceinse CHRIST

var. alpicola HIYAMA Z hH 3~ 2 524

Cornopteris crenulatoserrata NAKAI £ v RV 7 3

=4
Dryopterts austriaca WOYNER 53 7 5 &
D. crassirhizoma NAKAI # & &
D. monticola C. CHR., i ¥ =_=v %
Gymnocarpinum dryopteris NEWM. o4& o %
G. jessoense KoIDz, 4 U &3 o &
Lastrca nipponica COPEL, =y a7 v X
L. quelpacrtense COPEL., F A 3> a ) =
Leptorumohra miqueliana H, ITO +5 4 v &
Leptogrannmna mollissima CHING 3 V' X
Lunathyrium pycnosorum Kolpz, I v = o x
Matteuccia orientalis TREV. £ X3 vV 7
M. struthioplcris TODARO 7V 7
Phegopteris polypodioides FEE I ¥ =9 5 &
Polysticum  retroso-paleaceum TAGAWA -7 ¥ 4

7
P. braunii FEE &V 4 ) 5
P. craspedosorum DIELS Y 15 v &
P, microchlamys MATSUM. ) 3 24 /5
P. tripteron PRESL Y a9 v o)

Woodsia polystichoides EATHON A 95 v &
W. manchuriensis Hook. 7 7 a4
Aspleniaceae F vt L 4F}
Asplenium viride IUDS., 7 ¢ v &
Phyllitis scolopendrium NEWM. 2 2 =9 &
BRalsaminaceae vy 1) 73°)r7%}
Impatiens nolitangere L. v ) 2 3V 1
Berberidaceae A ¥X¥}
Achlys japonica NMAXIM. v 7 v @
DBerberis amurensis RUPR.
var. japonica REUD, e v~y ~E /) HEF5 X
Caulophylliem robustum MAXIM. LA a2y 4ix v
Diphylicia grayi Fr. SCUM. vy =
Epimedium cremeunt NAKAL 304 H Y VY
E. diphyllum LoDD. 34 A4 HY VY
E. grandiflorum MORR,
var. thunbergianum NAKAL £ 5 ) V&
Betulaceae $1i\ / ¥§
Alnus hirsuta TURCZ, ¥ —<~v ) &
var. sibirica C. X, SCHN., ¥ = v /) %
A, japonica STEUD. -~V /&
A. maximowiczii CALLIER I Y= v /) F
A. pendula MATSUM. b A ¥ ¥ 4 7 v
Betula ermani CHAM. & 5 v 3
B. maximowicziana BEGEL., ¥ X4 5 v =
Carpinus cordata RLUME + 7 /3
Blechnaceae 1 31 5%
Struthiopteris nipponica NAKAL ¥ > v 5
Boraginaceae /L Z4H X%
Mertensia asialica MACBR. -~y 4 2y
M. pterocarpa TATEW. et OHWI =V LY V&
Mysotis sylvatica HOFFMANN = V' A J 4F3¢
Botrychiaceae 1\+7 5§}
Japanobotrychium strictum NISHIDA Sk o
D) nFU I
J. virginianum NISHIDA J 2 )~ 7 5 &
Sceptridivm mullifidum NISHIDA
var. robustum NISHIDA =V ) 7 =) N
VA
Buxaceae “J 5§}
Pachysadra terminalis SIEB. et ZUCC. 7 v ¥V ¥
Campanulaceae % 3 7%}
Adenophora divaricata FRANCH. et SAv. 7 7 v
=Y eV
A. pereskiaefolia FISCH.

var. heterotricha HARA A 7y L v



ARz AR A AR Y [ 53 151

var. uryuensis TOYOKUNIL ~ 5 + ) & 4 PV

Adenophora triphylla A. DC.

var. japonica HARA Y Vi =v v
Codonopsis ussuriensis HEMSEL, X7 2V 7
Lobelia sessilifolia LAMB. 7 ¥& g v
Peracarpa carnosa HOOK. fil. et THOMS.

var. circaeoides MAK., % =% 3 v
Caprifoliaceae Z{4 hX 5%
Linnaea borealis L. V w3V
Lonisera chamissoi BUNGE. >~k a7 x VEZ
L. sachalinensis NAKAI R =34 v g v &% VA2
Sambucus sieboldiana BLUME = v } =

var. miguelii HARA =Y’ =v } 2
Viburnum furcatum BLUME #3352 /7 %
V. opulus L.

var. sargentii TAKEDA 7 VR 7

f. sterile MAK., 7= Y h vE2

V. wrightii MiQ. : = <X 3
Weigela hortensis K. KocH, Z =% v ¥
W. midendorffiana K. KocH. wa v v ¥
Caryophyllaceae +5 < %}
Arenaria katoana MAK. 71 b+ 7~
Cerastium caespitosum GILIB. 5 § 9 27

var. tanthes HARA 3 3 9 7/
C. fischerianum SER. * 434/ 3 39 7/
C. glomeratum THUILL * 5 V& 3 35 74

10

Cucubalus baccifer L.

var. japonicus M1Q. + v v na~
Dianthus superbus L.

var. speciosus REICHB. 23 25 F vz
Honkenya peploides EHRH.

var. major HOOK. -~ a2~
Minuartia hondoensis OHWI X H 3 2 74
Moehringia lateriflora FENZL # 44 ~<7 A=
Sagina maxima A. GRAY ~~—=Y 2 74

f. crassicaulis MIZUSHIMA X J A~ Y 2

Vava

Saponaria officinalis L. H vy v
Silene cucubalus WIEB, v F 2=V v
Spergula arvensis L.

var. sativa KocH. 42 2 7
Stellaria aquatica SCoOP. w7 ¥ ~a -
S. fenzlii REGEL =V 7 A=
S. humifusa ROTTB. = V' »»a~
S. longifolia MUHL., F# Y 2 74
S. radicans L. = VA ¥ <,ra~

S. ruscifolia WILLD., v a z vo~na
S. sessiliflora YABE § v<=- o~
Celastraceae =3 %¥§}
Celastrus orbiculatus THUNB.
var. punctaius REHD., A =Y w7 2 € VF
Euonymus alatus SIEB.
f. ciliatodentatus HIYAMA =2 <= 3
E. macroplerus RUPR. . wr~Y Y 35
E. oxypyllus M1Q. vV <o
E. tricarpus Kolpz, 7w ) A5
Cephalotaxaceae 4 X v
Cephalotaxus harringtonia K. KocH.
var. nana REHD. -~A 4 2 /¥
C]zenopodiaceae T hy¥E
Atriplex gmelinii C. A, MEY. sk V-3 =7 H 4
A. subcordata KITAG. »~=< 7 H+f
Chenopodium album L. > v
Salicornia europaca L. 7y > v
Chloranthaceae +3-1) 3 9§}
Chloranthus japonicus SEIB. & + ) v XH
C. serratus ROEM. et SCHULT. 7 2 J v XH
Commelinaceae *J 1 /7 4%}
Commelina communis L. 2 =~ 2+
C. nipponica KOIDZ. * =Y = 7 4
Compositae % 7§}
Achhillea millefolium L. 4 ag ) aF )y
A. ptarmica L.
var. macrocephala OHI = V' ) aF VY Uy
var. yezoensis KITAM. ;hv 3=V /7 aF)
Va4
A. sibirica LEDEB. / 2 ¥V Vv
var. japonica OHWI Fe-—<v /) afxy vy
Adenocaulon himalaicum EDGEW. / 7'
Anaphalis margaritacea BENTH. et HOOK. fil.
var. angustior NAKAI Y= ~~2
var. magaritacea t w Y 2o N
Arnica unalascensis LESS. = V' o4& 7
Artemisia congesta KITAM, * =#4 baz ¥
A. iwayomogi KITAM. A 7 2 T
A. japonica THUNB. # t 2 2 £F
f. laciniifola HARA F V-~ b aaed
f. resedifolia TAKEDA H V-4 Fazzf
. keiskeana M1Q. 4 X 2 ¥
. koidzumii NAKAIl e v~y 5P aaeF
. montana PAMPAN. # 4 3 £ ¥
. schmidtiana MAXIM, 7HF Y V&

NI N NS
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A. stelleriana BESS, Y mra ®F
A. trifurcata STEPH.

var. pedunculosa KITAM, =V~ aes
Aster ageratoides TURCZ,

var. ovatus NAKAL 7 a2 V¥ 7

f. yezoensis OUWI1 =" ) a2 V¥ 7
A, glehnii Fr, SCM., =Y o<+

var. hondoensis KITAM, =<3
A. novibelgii L, =y X vy
Cacalia auriculata DC.,

var. kamtschatica MATSUM., § 32T
C. hastata L.

var. orientalis OUWI 2 7A=YV
Chrysanthemum arcticum L.

subsp. maekawanum KITAM, o2 ~=F 2
C. cinerariefolium VIS, Yymipnvayrfy
C. vulgare BERNH. 2 =3 3* )
Cirsium aomorense NAKAI F 4/ 74 3
C. grayanum NAKAI =Lk U743
C. kamtschaticum LEDEB, =7+ 3
C. pectinellum A. GRAY =V /% v 742
Erigeron acris L. =) anhvazy
E, annuus PERS. e A ¥ a A v
E. bonariensis L. 7 V¥ ¥ 7
Eupatorium chiense L.

var. simplicifolium KITAM, =2 F Y .3i5
E, lidleyanum DC, +vea [y
E. glehni Fr. SCHM. av.iva Y
Gnaphalium affine D. DON »~o~z2 -
G. japonicum THUND., ¥ F =22 /4
Hieracium aurantiacum L., 29V vz vasg
H. umbellatum L. ¥ & % V1R
Hypochoeris radiata L. 7" 2 5
Ixeris dentata NAKAL

var. albiflora NAKAIL

f. pinnata KITAM, & bo3id-do3= 075
I repens A. GRAY -~ =N
Lactuca sibirica BENTIL, = V"N F 4= 3
Lapsana apogonoides MAXIN, X EJ 2
Leontopodium discolor BEAUVERD V7 vV A2
A4

Ligularia hodgsoni Hook. fil.

var. sachalinensis Kolpz. #3537 + b o4

7

Matricaria maltricarioides PORTER a7 ¥ 27
M. tetragonosperma HARA et KITAM, v A ¥ 2

Picris hieracioides L.
var. alpina Koipz., A vz v /U &+
var. glabrescens OHWI =27 'Y >
var, jessoensis OHWI KV 3z V' U &
Rudbeckia hirta L.
var. sericea FERN. 7 4w vy o
R. laciniala L. A x»~v=avyy
Saussurca tanakae Fr, et SAV. {4 2 7V
v
Scorzonera rebunensis TATEW, et KITAM, 7 2
FIVY
Senecio cannabifolia LESS. »~v = vV v
S. kawakamii MAK., s ¥ =}/ 1=
S. pseudo-arnica LESS., =% =
Solidago gigantea AITON
var. leiophylla FERNALD # A7V XFV v
S. virgaurea L.
var. asiatica NARAL 7%/ %Y vV v
var. gigantea MiQ. Iv¥=7F/%Y) vV
v
var. yesoensis NAKAI = V") a2 %7
Sonchus arvensis L.
var. uliginosus TRAUTV. ~F L a v
Taraxacum shikotanense KITAM. =22 v i v
25
Convolvulacece £ )L HAE
Calystegia japonica CHOISY ® L7 A
C. sepium R, Br.
var. americana MATSUDA & wosb L 54
C. soldanella ROEM. et SCHULT. -~~~ & A 77}
Cornaceae I X%F}
Cornus canadensis L, =42 v x F 39
C. suecica L. = /X 25,39
Crassulaceae ~> 44§}
Sedum aizoon L. k737 %YV vy
S. cauticola PRAEGER & &% § 3%
S. ishidae MIYABE et KUDO =Y 34 7 X vy g
S. kamischaticum Fiscil. Y vy v
S. pluricaule Kuno # 57 b+ 3 3%
S. verticillatum L. 3 93X vr4 vy
Cruciferae 775+¥%
Arabis lyrata L.
var. kamischatica FISCH, % ¥ —= 2 ¥4
A. nipponica BOISS. ¥ =~z 43}
A. stelleri DC,
var. japonica Fr. SCHM, »~=<~ 2
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Barbarea orthoceras LEDEB., Y=< % 5 v
Capsella bursapastris MEDIC,
var. triangularis GRUNNER + X+
Cardamine leucantha C. E. ScHULZ. 2 vmr vV Y
C. tanakae Fr. et SAV, = 3ave vy
C. yezoensis MAXIM. 74 R 7 E
var. torrentis ONWI * 7 ¥ ~#7 5 ¥
C. scutata THUNB. FF 32 %Y o3
Draba borealis DC. = V' 4 R X5
D. mongolica TURCZ. =V 4 7 F XF
D. sachalinensis TRAUTV. 4 7+ XJ
Macropodium pterospermum Fr. SCHM. ~27 & v
FRF
Rorippa dubia HARA 3 3255 &
R. indica HIERON. 4 R ¥ 5 &
R. islandica BORBAS A A v a2 I H W
Cucurbitaceae 71§l
Gynostemma penlaphyllum MAK., 7= F + XL
Cypressaceae b /FF
Juniperus commiunis L.
var., montana AIT, VoY &4 2o
J. conferta PARL. -~ x X
Cyperaccae hv/ )543
Carex augustinowiczii MEINSH., et KARRELINSKY
LIEVAY
C. capricornis MEINSH, Y aw vy Ay
C. fedia NESs
var. miyabeiT. KOYAMA Ewr— VR %
. hakonensis Fr. et SAv. a,~) A%
. macrocephala WILLD, =) a9 g nF
. maximowiczii MIQ. 24 v Yy A%
. oligosperma MICHX. ke A A{ 27 2
. oxyandra KUDO b 2 A ¥
. parciflora BOOTT v — Vv AN
. rhynchophysa C. A, MEY. F*H A%

. satzumensis Fr. et SAV. 775 o3

OO0 0O00O000 00

. scita MAXIM.
var. scabrinervis OUWI v 2 2 VA 4"

Eleocharis congesta D. DON ~V A
E. kamischatica KOMAROV

f. reducta Ow1 7 2~ 4
E. maniillate LInDB. fil. R=~Y 4
Eriophorum vaginatum L. 7 2 A %"
Rhynchospora alba VAHL I 3 X3 7+
Scirpus juncoides ROXB. rx A
S. tabernaemontani GMEL. 7 + 4

Dioscoreaceae = /1 Ef}
Dioscorea nipponica MAK, 59 ¥anr
Droseraceae £+t 37§t
Drosera spathulata LABILL. €D v =%
Empetraceae #2075 2%
Empetrum nigrum L.
var, japonicum K. KocH. s/ va2v 5 v
Equisetaceae |4 4§}
Equisetum patense EHRH. ¥ F A% 5
Ericaceae ‘Y'Y F
Andromeda polifolia L. v A¥ v 7%
Arctous alpinus NIEDENZU
var. japonicus OHWI 7 S =Y Y ¥
Eubotryoides grayana HARA
var. grayana HARA BB o~gE D /&
var. oblongifolia HARA ~F v Y /&
Ledum palustre L.
var. diversipilosum NAKAL =V'A VYV
Menzicsia pentandra MAXIM. 239 3537972
Phyllodoce aleutica A. HELLER 74/ Y ¥ 7 5
Rhododendron albrechti MAXIM. A TYFF
FVVY
R. aureum GEORGI F, 3 v 737
R. dauricum L. =V AFHFY DY
Trerorhodion camischaticum SMALL =YV YV &
Tripetaleia paniculata SIEB. et ZUCC. rY YV ¥
Vaccinium ovalifolium J. E. SMITH 7 v g A
var. coriceums H. Boiss. =V /) 7 mry AT
V. oxycoccus L. Yy n=air %
V. smallii A. GRAY A A7 F
V. vitis-idaca L. =2 i &%
Euphorbiaceace b4 4 & +§
Euphorbia sieboldianas MOOR. et DECNE. ¥ b
v AL
var. montana TATEWAKI b 2 7V 7 &4
Fagaceae 7' F¥%}
Fagus crenata BLUME 75
Quercus dentata THUNB. 27
Gelidiaceae 5 454§}
Acantopeltis japonica OKAMURA } Y 7
Gentianaccae 1) 3 Fry§
Gentiana lutea L. ¥ v 7 5
G. triflora PALL,
var, japonica HARA =Y v v
Gentianella auriculata GILLETT 5-¥=< ) V¥
Swerlia tetrapetala PALL. F =1 v 7Y
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Tripterospermum japonicum MAXIM. 21 ) V' F
v
Geraniaceae 771/
Geranium erianthum DC, =<7 o n
G. yesoense Fr. et SAwW., =V 79 n
Gramineae 4 3%}
Agropyronrepens P. BEAUV, > 34 ¥
Agrostis alba .. a2 =25 74
A. scabra WILLD, =V 2 » #
Calamagrostis epogeios RoTii vY—=7 7
C. hakonensis Fr. et SAV. v £/ /) ¥ A
C. langsdorflii TRIN. £ 7 2 /) ¥ A
Coix lachryma-jobi L. & 2 X X'~
Dactylis glomerata L. =Y
Echonochloa crusgalli BEAUV,
var. frumentaccaW. F. WIGHT b =
Festuca elatior L. v w92 ) b 7%
F. rubra L.
var. rubra X * v I
Glyceria alnasteretum KOMAR. I Y= Vv a9y
Fak
G. lithuanica LINDM, #5727 } F¥ 3w v+ ¥
Melica nutans L. 2 24 v
Phalaris arundinacea L. 2423 &
Phleum pratense L. A7 v =)
Poa palustris L. x=4 3y
P. pratensis L. 7 -~
Setaria fabert HERRM. 7% /) =) aw /4
S. viridis BEAUV, =/ 2w /4
Trisetum spicatum RICHT. V¥ ) h =Y
Guttiferae * 1) Y
Hypericunt ascyron L. + €8xV 7
H. erectum THUNB, A FF VY VD
H. kamischaticum LEDEB. -~A A b ¥
H. yamamotoi Miy. et KiM,
var. matsumurae Y. KIM, ==+ Y
H. yezoense MAXIM, = V'3 b
Hippuridaceae Z 3+ %31}
Hippuris vulgaris L. A4 3¢
Iridacene 7y A%}
Iris ruthenica KER-GAWL = V> a7 7 ¥ 2
I. setosa PALL. A T F 7 2
Juglandaceae #7)L 3%}
Juglans ailanthifolia CARR. # = /" 3
Juncaceae 4 54§
Juncus brachyspathus MAXIM.

var. curvatus SATAKE = /'R Y A
J. bufonius L. e xay AL EFvawy
Luzula plumosa MEY.
var. macrocarpa OHWI X A H > Vv
Labiatae -} §}
Agastache rugosa O. KUnNTZ, 27 I VU
Clinopodium multicanle O. KUNTZ. $ ¥~} v
A
C. sachalinense Koipz. v = b w35
Galeopsis bifida BOENN, ¥ =} F) a vy
Isodon japonicus HARA v =2
Lamium album L,
var, barbarum Fr. et SAv. TV V2V v
Leonurus sibiricus L. 2~ 5%
Lycopus lucidum TRUCZ. < m 3R
L. maackianus MAK. & £ ¥ w3
Mentha arvensis L.
var. pipreascens MALIVAND cv. “OBA” -~
v (R
Nepeta subsessilis NAXIM.
var. yezoensis Fr, et SAV, =V 1V Ho Y
v
Prunella vulgaris L.
subsp. asiatica HARA
var. aleutica FERM. 3 ¥ <o v 74
Scutellaria pekinensis MAXIM.
var. ussuriensis HAND.-Mazz, =V 2 v 5
IvVy
S. strigillosa HEMSL. 3+ 3§V v
Stachys annua L. 2 { a4 xIT=
S. japonica MIqQ.
var. intermedia OHWI A 2 2=
Teucrium japonicum HOUTT. 74 F =4 7+
Lauraceae 7 Z /¥
Lindera umbellata THUNB.
var. menbranacea MOMIYAMA #HF*.7 m
Ty
Leguminosae < A%}
Astragalus ja[)om'cus~ H. BoIss. =V 1 /X
A. menbranaceus BUNGE F 334 v F
Dunbaria villosa MATSUM. & £ 7 X
Hedysarum hedysaroides SCHINZ et THELL
f. neglectum OHWI F ¥ =¥ v 4
Lathyrus maritimus BIGEL, .~== v}
var. aleuticus GREENE »~<=x v F1y
L. odoratus L, A 4 —F €~
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L. palustris L.
var. pilosus LEDEB. = J'v v ) V¥
Thermopsis lupinoides LINK. = v # 4 ~F
Trifclium pralense L.
var. salivum SCHREB. A S F Y 2 74
Vicia cracca L. 247 ¥
V. japonica A. GRAY v a7 Y
V. sativa L.
subsp. angustifolia GAUDIN
var. segelalis SER. # 5 A/ =V vy
V. unijugaA. BR. v 75 v F
Lentibulariaceae 4 X% EF}
Utricularia intermedia HAYNE, = % R ¥ ¢
U. japonica MAK. # 2 ¥ &
Liliaceae 1) §}
Allium maximowiczii REGEL v ry <7494
A. schoenoprasum L. =V % ¥
var. yezomonticola HARA v 2 =V 3 &
Chintonia udensis TRAUTV. et MEY. v X3 &
b
Convallaria keiskei M1Q. A X35 v
Disporum sessile D. DON sk s-v 27 v v
Erythronium japonicum DECNE # £ 7 Y
Heloniopsis orientalis C. TANAKA ¥ 2w P aw
A R d
Hemerocallis middendorffii TRAUTV. et MEY. =
VEVTAH
H. yezoensis HARA = /' A 5
Hosta rectifolia NAKAL X FF Ko o
Lilium maculatum THUNB.
var. davricum OHWI =Y A H o=
L. medeoloides A. GRAY Z <=l
Liriope platyphylla WANG et TANG ¥ 75 v
Mainthemum dilatatum NELS. et MACBR. <=4
AV
Paris japonica FRANCHET & 2 iV 7
P. tetraphylla A. Gray 2V 72 3%V v
P. verticillata M.V, BIEB., Z A=Y 7,359V W
Polygonatum falcatum A. GRAY 12 =)
P. humile FISCH. v 2 f X4
P, odoratum DRUCE
var. maximowiczii Koipz, ##+ 7= VFawr
Smilacina japonica A. GRAY =44
S. yewensis Fr. et SAV. e v~ 2%y
Streptopus amplexifolius DC, sF Sz o= v
S. streptopoides FRYE et RIG v A 25 v =35 v

Tofieldia ccccinea RICHARLCSCN S v vHEF v a v

Trillium kamlischaticum PALL. F A "9 ) =v Vv
179

T. smallit MAXIM. =v L (VY

T. tschonoskit MAXIM. v mr. it v A VD

Veratrum grandiflorum Logs. fil. X4 A4 VD

V. stamineum MAXIM. 234 r 4 Vv

Zygadenus stbiricus A, GRAY V> ) V%

Loranthaceae + RV £§
Viscum album L.

var. coloratum OHWI + VU ¥

Lycopodiaceae 115 /) hX 5§
Lycopedium annotinum L. A¥H X F
L. chinense H. CHRIST b # AF 5 v
L. clavatum L.
var. nipponicum NAKAIl h ¥ ) H AT
var. robustius NAKAl = ) e h %) h XS
L. complanatum .. 7AeHh X5

t~

. Obscurum L. = v v AF

L. serratum THUNB.

var. thunbergii MAK. ;k Y 3 by o3

Lythraceae =*)N\¥F}

Lythrum salicaria L. =V i ¥ ~F
Magnoliaceae 41 ¥}

Schizandra chinensis BAILL, ¥ a7t v =3
Malvaceae 74 1§}

Hibiscus manihot L. b w w744

Moraceae 477)%}
Cannabis sativa L. 7
Humulus lupulus L.
var. cordifolius MAXIM., A5~V

Morus bombycis Koibz. Y= 7 v

Myricaceae < EEH
Myrica gale L. ¥+ v ¥

Nymphacaceae Z 4 | ¥t
Nuphar pumilum DC, > 4w avkix
Oleaceae £Vt 4§
Ligustrum tschonoskii DECAEISNE § Y =4 £ X
var. glabrescens Koipz, =V 4 £ 4
Syringa reticulata HARA ~ ¥ 4

Onagraceae 7 hi\+¥
Circaea alpinaL. i v <z =x2%
C. mollis SIEB. et ZUCC. § A& =77
C. quadrisulcata Fr. et SAV, =V s Xx =V ¥
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Epilobium angustifolium L. ¥ > %35 v
E. cephalostigma HAUSSKN, 4 77 H -3
E. faucaudianum LEVEILLE 3 Y =7} i3
E. montanum L. =7 H 35
Oenothera biennis L. 2~ a4 7+
O. lamarckiana SER. * A=Y 24
Trapa japonica FLEROV. t
Orchidaceae 5 > %}
Cepalanthera erecta BLUME ¥ v 5 v
Cremastra appendiculata MAK., 4 ~4 5 v
Epipactis papillosa Fr. et SAV. =/ AXF v
Gastrodia clata BLUME o+ =/ Y5
Goodyera maximowiczina MAK. 74 £/ v aA
A
Gymnadenia conopea R. BR. 725 F
G. camtschatica M1YABL et KUDO 2 KX+ F
Listera cordata R. BR. 7 2,35 v
Orchis aristata FISCH. /~Z7 % VF U
Platanthera mandarinorum REICHB.
var. brachyceniron KoIDzZ., v =4&F Y
P. metabifolia F. MAEK., = V5
P. ophrydioides Fr, SCHM. ¥V + F
P. sachalinensis Fr. SCHM. #*F ¥ =4 F 7 >
Spiranthes sinensis AMES
subsp. australis KITAM. F: L 3F
Osmundaceae ¥ 7 { ¥
Osmunda japoinca THUNB, ¥ v = A
Osmundastrum cinnamomeum Pr,
var. fokiense TAGAWA Y= FYV ¥ v=A
Oxalidaceae h# 33 %
Oxalis acetosella L. =2 3 ¥—=h &3
0. corniculata L. h 253
Paeoniaceae K% %}
Paeonia obovata MAXIM., R=,3p V= v 27¥ 7
Papaveraceae 4 3§}
Chelidonium majus L.
subsp. asiaticum HARA 7<) v

Corydalis ambigua CHAM. et SCHLECHT, =Y =

a4z
C. spesiosa MAXIM., = '3 4» < v
Papaver alpinum L.

subsp. burseri MARKGRAF

P. collinum BOG.
P. pilosum SfBTH. et SMITH
P. setigerum DC.
P. somniferum L. ¥

Phrymaceae T 7)™ §
Phryma leptostachya L.
var. asiatica HARA ~=F 27V
Pinaceae </
Pinus pumila REGEL ~4 <
Plagiogyriaceae %3 /4 5
Plagiogyria matsumureana MAK. Y=V 57
Plantaginaceae 7} #13a%}
Plantago asiatica L. FA+-%=2
P. camischatica CHAM, = A%} 32
f. glabra OUW1 ¥ F o=Vt 43a
P, lanceolata 1. ~F AA,3=2
Polemoniaceae 1N+ /7§
Polemonium acutiflorum WILLD.
var. laxiflorum OUWI A 57 b N> /) 7
P. yezoense KITAM.
var. hidakanum K. ITO e &¥h /77
Poylgonaceae ¥ 7§
Bistorta major S. F. GRAY
var. pacifica HARA 7 3 A4 77X+ 57 %
B. vivipara S. F. GRAY A2 b5 /%
Polygonum aequale LINDM. ~A{ 3 F v+ &
P, aviculare L. 3 F¥ ¥
. dumetorum L. Y L2 F
. filiforme THUNB., $ Xe ¥
., hydropiper L. Y+ & 25
. longisctum BRUYN 4 X X5
. perfoliatum L. 4~ I 77V
. senticosum FRANCH. et SAV. ===a /Y YR
74
P. sicboldii MEISN. 7%/ 7 F¥ DV 7 3
P. weyrichii Fr, SCHAM. v 5 n 27
Rumex acetosella L. v £ AAf 3
R. longifolius DC. ) A4 X%
R. montanus DESF, ZH 3 AL A
R. oblusifolius L. =V ) Fo¥v
Polypodiaceae 75 # L §
Lepisorus ussuriense CHING
var. distans TAGAWA I V¥ =/%v /77

g~ B B - B - B - Bl

Polypodium virginianum L. =V F v ¥
Primulaceae 4% 5°) 7%
Androsace sarmentosa WALL, Y L~F 2
Glaux maritima L.
var. obtusifolia FERN, ¥ § $ V)
Lysimachia clethroides DUBY * 5 v 5 /%
L. thyrsifiora L. ¥ >¥+35 7 %



FENzA ¢ RiRlEEARSE AR A £ 157

L. vulgaris L.
var. davurica R. KNUTH 7V ¥~

Primula farinosa L.

var. xanthophylla TRaUTV. et MEY. V7

‘vavyyr s
subsp. yuparensis KITAM, = v 3) oy 7 5
subsp. fauriei MURATA
var. samanimontana MURATA < ==
vyVY
Trientalis europaca L. Y=+ Y v o
Pteridaceae 4 /€ }) 7§
Adiantum pedatum L. 7 o v 7 o &
Coniogramme japonica DIELS £ U H R Y ¥
C. intermedia HIERON. 4 v ¥ x ¥ v< A
Dennstaedtia wilfordii Kopz. o v o s
Pleurosoriopsis makinoi FOMIN 5 24 &
Pteridium aquilinum KUHN

var. latiusculum UND, 7 5 &

Pyrolaceae 4 5+ ) 7%}
Chimaphila japonica M1Q. ¥ A 4V &
Pyrola alpine H. ANDR. 23 ) { F¥ vy
P. minor L. =/ {LF¥2 Vv
P. renifolia MAXIM. P vav{F¥ 2V
P, secunda L, 24 F¥ 27V %
Ranunculaceae . 877455}
Aconitum gigas LIEV, et VAN.
var. hondoense TAMURA VA4 vy Y
A. ito-seiyanum MIYABE et TATEWAKI 4 ¥ 7
b4
A, sachalinense Fr, SCHAM., # 57 + 7
var. compactum MIYABE et TATEWAKI U
vy Ty
A. yesoense NAKAI = F U 7 b
Actaea asiatica HARA nf avy v ay—=
A. erythrocarpa FISCH., T7Hh 3439 awy
<
Adonis amurensis REGEL et RADDE 7 7 ¥ .V

v
Anemone debilis FISCH. v 2 4 F 5
A. flaccida Fr. Scam, =) 'v v v
A. raddeana REGEL 7 X< A{ F%
A. stolonifera MaXIM. vV vV
A. yezoensis KoIDZ, v monpg 2 4 F 54
Aguilegiaflabellata SIEB. et ZucC. # X <%
var. pumila KUDO I ¥ <} &=

Caltha palustris L.
var, barthei HANCE =V ) Y o Fvh
var. nipponica HARA
f. decumbens MAK. V) o vH
Cimicifuga simplex WORMSK. %35 v+ v 3 v =
Clematis apiifolia DC, E&x v X1
C. fusca TURCZ, Z v ig v a X
Coptis japonica MAK. 9 VvV (¥27.34v V1Y)
var. dissecta NAKAI = Y340 vy
C. trifolia SALISB. Vo v v
Glaucidium palmatum SIEB. et ZUCC. ¥ 5 X7
I 4
Ranunculus acris L.
var. nipponicus HARA 3 ¥Y=F VvEY ¥
var. subcorymbosus TATEWAKL V¥V
Foy
R. franchetii H. Boiss, = V& viavy*
Thalictrum aquilegifolium L. 5=V v
T. baicalense TURCZ. ~NV 1 5=
T. foetidum L.
var. glabrescens TAKEDA F v X Hh F =
T. minus L.
var. rebunense TATEW., V7 V5=
var. hypoleucum MIQ. 7HH 5=
T. sachalinense LECOYER = V"1 5=
Trautvetteria japonica SIEB. et ZuccC. €3I ¥
=
Trollius hondoensis NAKAL & V-4 V&
T. pulcher MAK. X Y¥FF v 4 VY
T. riederianus FISCH. et MEY. v~/ F w3
47v
var. japonicus OHWI <3/ % /s34
Roseceae ;<5 %}
Agrimonia pilosa LEDEB, % v I Xt &
Aruncus dioicus FERN,
var. tenuifolius HARA Y<=7F v a v =
var. kamischatinm HARA Fv=¥=7%
vVay=w
Filipendula kamtschatica MAXIM, * =€ ¥
F. yezoensis HARA = V'Y Y Vv
Fragaria ananassa DUCH. 5 v A4 F o
F. iinumae MAK., 7 v 3 5o
F. nipponica MAK.
var. yezoensis MASAM, =Y 74 F =
Geum aleppicum JACQ. AFE L avvy
G. japonicum THUNB. £ 2 vV
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G. macrophyllum WILLD.
var. sachalinense HARA H 57 F X4 2 v
Va4
Malus baccata BORKIL
var. mandshurica C. K. SCHNEID. = V"7
R4
Potentilla anserina L.
var. grandis LEDEB, = " L& v,34
P. centigrana MAXIM, b A~E A F 2

N

Sfragarioides 1..
var. major MAXIM., =24 on
P. freyniana BOENMULLER 3 939527y
P. matsumurae Th, WOLF., i v —~% v.i4
var. lasiocarpa HARA % I Y= v,
P. megalantha TAKEDA F v <% v 34
P. nivea Mi1y. et TATEW.

var. camischatica CHAM. et SCHL. ©
rEg v
P. palustris SOPOLL. 7 m 3} m 5

A

P, stolonifera LEIIM. YA F P A VR
Prunus grayana MAXIM., o7 I X7 5
P, nipponica MATSUM. I X% 7 35
var. kurilensis WILSON F =427 5
P, padus L. =) v v i X¥7 5
P. ssiori Fr. ScuM. v ) %2 5
P. tomentosa THUNB. = A 5 7 £
Rosa acicularis LINDL. s+ 2 h 315
R. marretii LEV. 157 v 4 35
R. rugosa TIIUNB, »~=J A
Rubus chamacmorus L. shm 8 £ f F
R. cralaegifolius BUNGE 7 <=4 5
R. idacus L.
var. aculeatissimus C.A. MEY, =V 4 5=
R. pedatus SMITH a i i4 F <
R. phoenicolasius MAXIM. O F3 w5
R. psendojaponicus FISCH, L A Xa w5
Sanguisorba tenuifolia Fiscu. + k) 7Hv Vv
L=
var. alba KITAM. SR/ vmyvEeay
Sorbaria sorbifolia A. BR.
var. stellipila MAXIM. R4 35 F+h= |
Sorbus commixta HEDL, FFHh = |
var. rufoferruginea SCUN, . 3¢ 3 Hh =
¥
S. sambucifolia ROEM. # H % FFH I
Spiraea betuliflora PALL.

subsp. aemiliana HARA = V= iy
f. glavcina Kopz. <S5
S. cantoniensis LOUR, 225"
S. media SCHMIDE = V> ¢ i
S. salicifolia L. k¢
Waldsteinia ternata FRITSCH. 23,34
Rubiaceae 7 Hx§}
Asperula odrata L. 70 =.3Y 1%
Galium borcale L.
var. kamtichaticum MAXIM. = V%2R 2V
v
. dahuricunm TURCZ., =V K /5
. kamischaticum STELLER =V /) a v inr3F
. paradoxum MAXIM. I ¥ A 235
. trachyspermum A. GRAY a V., 675
. trifidum L,
var. brevipedunculatum REGEL kv .1/ =
VALY
G. trifloriforme KOMAR. }+ 27 7 A= n 25

OO0 00

G. verum L.
var. trachycarpum DC. =/ h v F =2
Mitchella undulata SIEB. et ZUCC. Y AT Y F 7
P
Paederia scandens MARR. ~27 V AT 5
Rubia chinensis REGELet MAACK.
var. glabrescens KITAGAWA 4 F+F 2 2V ¥
R. jesoensis MIYABE et MIYAKE 7 A5 A V5
Rutaceae 3 H:-¥§}
Phellodendron amurense RUPR. = N\ X
var. lavallei SPRAGUE § ¥ =&~ %
var. sachalinense Fr. SCH.
X
Skimmia japonica THUNB.

|5 - :}‘—/\

var. intermidia KOMATSUM H» 357 b o
f. repens Onwr 2 Lo 3

Saliciceae Y+ F}

Populus sicholdii M1Q, vy=3+ 5 &

Salix bakko KIMURA %y =2 -5

S. integra THUNB. £ 22 VY ¥

S. renii Fr. et SAV, § = v
Santalaceae &' v %5 %}

Thesium refractum C. A. MEY. h =¥ Y v
Saxifragaceae 2% )3 7§}

Astilbe thunubegii MIQ.

var. congesta H. Boiss. + Y 7 vz~
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Boykinia lycoctonifolia ENGL. 7 5 ¥ 7+
Chrysosplenium alternifolium L.
var. sibiricum SERINGE = V'3 2/ AV Y
C. flagelliferum Fr. SCHM. Y 32 /) 27 D
C. grayanum MAXIM, 3/ AV ¥
C. kamtschaticum FISCH. F# ¥ =F3a /) AV
Hydrangea macropliylla SER.
var. acuminata MAK. Y <=7 o9 A
vas. megacarpa OBWI = V7 o4 A
H. paniculata SIEB. et ZUCC. / Y o v &
H. petiolaris SIEB. et ZUCC. Y LT U4 A
Parnassia palustris L. =V 235 %
var. multiseta LEDEB. 7 £ 3
Ribes grossularia L. //—A~Y —
R. latifolium JANCZ. = V'R 7' )
R. triste PALL. F A F A2
Saxifraga cherlerioides D. DON
var. rebunshirensis HARA 22 v ) v
S. fusca MAXIM. =V 7 v 7 EV Y
S. japonica H. BoISS 7 F =%/ v &
S. sachalinensis Fr. SCHM. ¥ = F VY
Schizophragma hydrangeoides SIEB. et ZUCC. 4
IHNT 3
Tiarella polyphylla D. DON X &Y 7 v a
Scheuchzeriaceae K0 LA ) 9§
Scheuchzeria palustirs L. she a4 v
Triglochin maritinum L. 35
Scrophulariaceae =% /NG 4§}
Linaria japonica M1Q. v v 5 v
Mimulus sessilifolius MAXIM. S # .33 Vhd X
ES
Pedicularis chamissonis STEV, = ') a v .o
=
var. japonica MAIM. 2 v o4~
f. faurier PETITM. V7 v >4 i~
P. resupinata L. v H=<=F7
f. pubescens KOMAROV # o i~ 2
P. schistostegia VVD. A v vt H—=
Verbascum thapsus L. e FEo2 X4
Veronica americana SCHWEN., = V' ) H 7 2o
V. kiusiana FURUMI
var. miyabei YAMAZAKI =L ) } 35 ) 4
Veronicastrum sibiricum PENNELL 7 74 Vv
Selaginellaceae 4 )ik}
Selaginella helvetica LINK, =V /e A7 5==
S. sibirica HIERON, =V /v h X3

Simaroubaceae =i %5}
Picrasma quassioides BENN., = 7%
Solanaceae +2Z¥F}
Physalis alkekengi L.
var. francheti HORT.
f. bunyardii MAK, H4 X%
Scopelia japonica MAXIM.
Sparganiceae 3 /7 1) F
Sparganium stoloniferum HAMILT. 3 27 Y
Staphyleaceae =‘Ji\v7 Y X%}
Staphylea bumalda DC. 3 v 3w v ¥
Styracaceae TT /X%
Styrax cbassia SIEB. et ZucC. ~7 7 v
Symplocaceae I\{ / X%}
Symplccos chinensis DRUCE
var. pilosa OUWI 47 7 2 F
Taxaceae {4 ¥t
Taxus cuspidata SIEB. et ZUCC. 1 4
Torreya nucifera SIEB. et ZUCC. A ¥
Tiliaceae >+ J ¥}
Tilia japonica SIMK. ¥ 3 /7 ¥
T. maximowicziana SHIRASAWA 4 3AF A4 ¥
=
Ulmaceae = -3}
Ulmus davidiana PLANCH.
var. japonica NAKAI /L= v
f. suberosa NAKAL 27 =V
U. laciniata MAYR., Ak a v =V
Umbelliferae ') 4
Aegopodium alpestre LEDEB., = V' 4319 7 &
Angelica acutiloba KITAG. + v &
var. iwatensis HIKINO 3 ¥ —= b v &
var. sugiyamae HIKINO sk h A U
subsp. lineariloba KITAM. ;v X b o %
A. edulis MIYABE 7<= a2V
A. genuiflexa NUTT. 4 At v¥ v
A. ursina MAXIM, =V = a v
Anthriscus sylvestris HOFFM. & + 2
Buplerum longiradiatum TURCZ.
var. breviradiatum Fr. SCHM. X144
2
B. iriradiarum: ADNAS
var. alpinum RUPR. V7 v 4 =
Cicuta virosa L. F 7Y
Coelopleurum lucidum FERN.
var. gmelini HARA = V' /) v 9 F
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Conioselinum filicinum HARA 3 = vFay
C. kamtschaticum RUPR. 757 +t=v v
Conium maculatum L. VY27 =v v
Foeniculum vulgare GAERTN. w4 % 37
var, dulce ALEF, 7<= 4 ¥ a
Glehnia litoralis Fr. ScuM. ~=AHv 7 2
Heracleum dulce FISCH, s~ |
Ligusticum fullenii FERNALD =L/ &%
Nothosmyrnium japonicum Mi1Q. H - %+
Oenanthe japonica DC. &V
Osmorhiza arislata MAK. ¥ 7= v v
Peusedanure multivittatam MAXIM. o~ 2 4 v At
7v
Pleurospermum austricun HOFFM.
subsp. uralense SOMM. =74 3 €+
Sanicula chinensis BUNGE =/ 3 w2
Tilingia ajanensis REGEL 5 3= vy v
T. holopetala KITAG, 4 7% Y
Urticaceae 4 547 4¥%}
Boehmeria spicata THUNB. 273V
Urtica platyphylla WEDD., = V' 4 5 7+
U. thunbergiana SIEB. et ZUCC. { 5 7 %

Valerianaceae # X+ 1T %}

Patrinia gibbosa MAXIM, =A%V V4 h

P. sibirica JUSS, Z2h xS F=

P. villosa Juss., # F =

Valeriana fauriei BRIQUET # ./ 2V v

Violaceae X 3 L §}

Viola acuminata LEDEB, = V") 2 F Y # 2 3 b

V. biflora L. .33 a</ 2 2

V. blandacformis NAKAI & A 3% 3 v

V. brevistipulata W. BECKER #.3% A 1 1
subsp, hidakana S. WATABE =V % 3 v

V. grypoceras A. GRAY 29DV A v

V. hondoensis W. BECKER et H., Boiss. 744

A3V

Viola lagsdorffii F1sCl. #3259 4R 1 v

V. sachalinensis BOISS. 74 R 2 F Y HEA I

V. teshioensis MIYBE et TATEWAKI = V734 A

A3V
V. yezoensis MAXIM. e 7 ¥ A 3 b
Vitaceae 7 [y}
Vitis coignetiae PULLIAT ¥ =7 ¥
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PERE 1 TN 50 ¢ 51 AEIEM BT ERLGIO Mz fif %
TG 50 4EFE WA 51 4EEE
G4 MEAEARRBBIEE 1,980,707 3,297,377 166%
D marmtfsmmm 1,218,281 1,331,597 109%
A HE T 977,934 1,001, 789 112% BFEMOER 4 £H10035, EH
SHERON =R 7 v 712 L 51
— % F 15 % 48,973 48,870 10055
1/ S ¢ 169, 775 171, 711 1019 AMWRRETER Il KT @970, 000F
—080, 0009
1590 BF g At 18,013 15,920 835
B it 5 5 3,536 3,307 91%
vz =R — — —
) TR AR JER " 663, 025 1, 869, 381 28150 BN IAUMEIR E 0L AT D
120 D T EE
(B0 ARG TR 97,401 96, 399 99%
GRS TR AR REATEE DY 37,468 49, 781 133%
G10) DISEHEDARUF IR EEe 35, 785 38, 261 107% i sai% o
G0 BOERR D 1,683 11,520 684% F— <0
(D) ST HEEA BN IR 5 FREATE 0 17, 300 —
7ot
(E) BETIEEERL

(—) 53 4, fTEER(Z) 42 44, WIZER% 208 4451 305 &
Eit-oic.

7eds, AN 52 fERFIZ $s\ s TR AV IRAIATI 98+
VA=A (W83 R1ARE ShaZ bt
D, SHIZES N 14 AR BRI,
. 3 i

MR 51 SRMETIIAUIF L D& B D THS.
4. [EREEREREE-7—{RH)] OB
J?L?’(:i’kﬁ‘ahf: Mo, BEEGR XURERR

AES et (o B i iz JT7 TeY e 7 b F —

AJ DIRTUSIE 7 S oz X b, M MuhlE
WAL /ﬁ'—({lf\)_] AT Ao L END,
ZEERN & LT, IS0 ZEME U 51 ARIE
Vo EE GRS ST 2, 503, 038 T F14%iE B AN
50 (R TR LA 655, 843 T, WiT 51 4% Riiib
& LT 1,847,215 T Mo TGRS hie,

fods, MARMETHEIRAL 53 451 I B eita il
BFETHDHH, oML L LT, WM
52 fEFEIC 278,576 THOTIAGT EEhic.
5. TZEREMMEER(ET ] OREE

A0 e tala e e IO M R i b S
(RFR) | DIzt & 1T 122,168 FRO TG
Exhi.

s, A

3
:43

ERFHO RS BT 2REw%

DAL ER D & & bin, TOREL LM%

iy

B HikE UCHE BT SRR R BRI & 5k
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LSRR LT oMo b L 5him
A, W 54 FIEERL, BiETL & & 7‘; =T
.
6. FHHEORE

1) ERBETEL

WA RET S o & EEhTw BRI (428 0)
OMFWEFENY, WRS24:3 7] 22 B {HgEHE
TRET 43 B TMIE &, P 120% offi kiF &b,
FE4 11 B niliidhd o ot

2) GABRERAC T T RO

MR AMEET A T T T 5 AR FE 0 F EORhE, IR
5243 )1 23 AR B RETA6 5 CHEE h, FH
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Z kit

) bRz T RO
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BoHFEIR, FH132% ofi ki Einh, RAE4L]]
1A»BHBIhDZ E T

4) BRREF O



ES E%

#H i 163

MPIAET D2 & EEhTCWHALEN (5~
At OWRETFER, 5244 A 26 B{E4
H112 S CTHIEE R, 200% offikiF&ib, FHES
BlB»bEAehbdi tEitatc.

A BACFEITEE
WO M om E &
migR #OK fE &

HE 514811 A 15 H &R TSI AR L2523
BOHED F FRlFH i A L. 5244 A 1 HEAKE]
FROIHEY i h, FIREGS—Ues & 20 &
Z, PSR ELEEMRETE T h T h
SME L. o SRIEE sk 4 A 1 BRI
L, HFIZBREERIMNATBEOIHEE Lo,

W OPIFE L & LTI, ThETodsio ki
o TH LF2HEREZ N B, Yi>F¥D 3D
O F — =k Licho.

1. ST EAT T2 {LOM0OAREA 2 Y
—= v RBT 3R

2. AeEHF ot RBLEGBIT 547 BHEIH0ET
%8

3. HELRAGER X OEREVEWTT, bt
ERHH O KRR D1 b DI O G & G
MR

1) MESHEEREER T80 aEA 7Y
—=v 7T 5P

1-(2-chlorozthyl) -3~ (3-pyridyl) methylurea ¥ X
O 1-cyclohexyl-3-(3-pyridyl) methylurea % =}t 1
vibT3E, FhFh 1-= b rVikE 3= b ek
PERL, o2 MR Y Th EhEET 5
ZEMNME. zoX i, L3-UvERREHEHNO=}
v VAL TEE 5 2 o RE Rk % 2 EEN R O

oYM THD. (—FELFEFEL)  2DnT
—WMOLEHELAER LD T, B FEhboHli
Gtk LT,

CoBUFE R U B L T o 1, U-ethylene-bis (1-
nitrosourea) (EBNU) oi5si{boiiligitkizp35
WeeT, SETofb—iGtEAbAE L E s oD T
Gann KEFIFFTHB. o, TLs: o 1 <
=, Z0oHbLuAA bR, (R D)

e, chbo=te VRFEGER LD~ AY
vaARmEE L-1210 & KRR AH-13 & OF&
FZMR Il Lic, Tidbb, — it -N(NO)
CONH, #i¥#i%f§2d ORI riabh, %

7o, Kdiie -NHCON(NO)CH; #5i% b 2 4 Ok
L-1210 i R E A b i, (0o 2) 2
T, EBNU EBITERRIN T {0 S h T 5 Pl &
© AH-13 3 L 0¢ L-1210 b3 2 %) e el LT &
o, (FEHRHL, 4)

BEALZET & ok FEfETh 5 2, EBNU S IUB
A0 7 A AR LR E T DWW T L)
Gl (%453 130) T, in vitro TkiT5D
EBNU OB YORAE L OfEHco2wTh i i
L. (-%F&5K13D

YO VvEBIREYV XS VvDYT 7 VITY = Vi
T2 SUAR L, ToflEIHE XA~ Rk Ae
Mote. Linl, JBRSHBRIEHRZ. ZREIRCD
TGt LIRS E223 D THS.
L3F2)

2) (e E o dt S BLEIR BT 2 A B LBt
7

N-7A¥A-N-=} r V[REHEBSION-TALFL
-N-=tr VL& v HIOLEE L ENA L OHIDY
oW TATEMERI e i 2 Nk, T OFRL AN %
HEET 20T R D, Y, chbo=1t=r
VLG D T o bEEE T A A EfEIm O TRGE L
o, (SR, e 95, 1 (1977))

3) HMAALYES X OEREHADI, o bocd:
A IO R RVER T Ot b DRB DGR & 4

WM THERLIEN-TAFA-N-=2 e Y [REH K
IO N-TAFA-N-=t eV v L2 vHORPALE
I e E IR ST S hTs b, Fk
HrmAxETws. (—iEERF 116, 119, ¥4
F62£145)
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B L bl RN X 5.
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TAHIEEHIUE A AFERITO— T ERBT 5%
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Mtk r= b VI 7 EATABRIL IR E D
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Ho3s X UABOTE ORI (HHT ~ H45), KISERET
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Summaries of Papers Published in Other Journals

1 Nitrosation of 1-(2-Chloroethyl)- and 1-
Cyclohexyl-3- (-pyridyl) methylureas
Shozo KaMIiYA: Chem. Pharm. Bull
(Tokyo), 25, 1121 (1977)

The nitrosation of 1-(2-chloroethyl)- and 1-
cyclohexyl-3- (3-pyridyl) methylureas with sodium
nitrite and hydrochloric acid, gave a mixture
consisting of the corresponding 1- and 3-nitroso
These

separated by fractional crystallization using diethyl

derivatives. isomers were successfully

ether. Their structures were confirmed by means
of nuclear magnetic resonance spectroscopy and
chemical reactions.

\LCH,NH-CO-NHR

1. NaNO,, HC]
L S

\‘N/ 2. Na,CO,

:R= CHZCHqu
: R=-_ >

- NO NO

N\,CH;NH-CO-N-R _ CH,N-CO-NHR
(! !
Ia: R=-CH,CHCl Ia: R=-CHCH,CI
mb:R=-_ > mb:R .

2 Antitumor Activity of d4-Nitropyridazine
1-Oxides and Related Compounds for AH-13
Shozo Kamiva, Michiko ANZzAl, Toshiaki

Shoko SUEYOSHI,

NAKASHIMA, Masayuki

TANNO, Ikuo SuUzuUKI, Motoi ISHIDATE, Jr.
and Shigeyoshi ODASHIMA ; Chem. Pharm.
Bull. (Tokyo), 25, 504 (1977)

Antitumor activity of 4-nitropyridazine 1-oxides
and related compounds was tested with AH-13
system. Among these nitro compounds, 3,6-
dimethoxy-4-nitropyridazine l-oxide and 4-nitro-
cinnoline l-oxide were the most effective. 4-
3, 6-dimethyl-4-nitro-

pyridazine 1l-oxide and 3-alkoxy-4-nitro-6-chloro-

Nitropyridazine  1-oxide,

pyridazine l-oxides were effective to some extent.

3 Stability of Sulpyrine I. Reversible Hy-
drolysis in Alkaline Solution
Sumie YosHIOKA, Hiroyasu OGATA, Toshio

SHIBAZAKI and Tetsuo INOUE : Chem. Pharm.

Bull. (Tokyo), 25, 475 (1977)
Hydrolysis of sulpyrine was investigated in
neutral and alkaline solution. 4-Methylamincanti-
pyrine (MAA), 4,4'-[methylenebis (methylimino)]
and 4-(N-hydroxymethyl-N-

methyl)aminoantipyrine (HMA) were identified as

diantipyrine (Bis),

hydrolyzed products by nuclear magnetic resonance
spectroscopy and spectrophotometry, and the
determination methods of them were proposed.
Sulpyrine was in an equilibrium with these
products and the percent composition of each
species at equilibrium was affected by the initial
The ratios of the

equilibrated amounts of Bis and HMA to that of

concentration of sulpyrine.

MAA increased with an increase in the initial
concentration of sulpyrine.

The apparent rate constants of hydrolysis and
formation of sulpyrine were determined in the
moderately diluted solution (below 4.5 mg/m{)
where Bis was negligible. The results suggest
that the apparent rate of hydrolysis is independ-
ent of pH, whereas that of formation apparently
decreases with an increase in pH values, which is
ascribed to an increasee in the dissociation of hy-
droxymethanesulfonate into formaldehyde and

bisulfite.

4 Stability of Sulpyrine II.
Acid Solution
Sumie YosHIOKA, Hiroyasu OGATA, Toshio

Hydrolysis in

SHIBAZAKI and Tetsuo INOUE : Chem. Pharm.
Bull. (Tokyo), 25, 484 (1977)

Hydrolysis of sulpyrine was studied in acid
region. Sulpyrine and the hydrolyzed products
were directly determined by NMR spectroscopy.

In the pH range between 3 and 7, sulpyrine
was found to be in an equilibrium with the hy-
drolyzed products, mainly 4-methylaminoantipyrine
(MAA).

and formation of sulpyrine was ohserved with a

A decreases in the rate of hydrolysis

decrease in pH value.

In the pH range below 3,4-(N-hydroxymethyl-
N-methyl)aminoantipyrine (HMA) was detected
as a hydrolyzed product in addition to MAA. An
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equilibrium was attained between sulpyrine and
HMA immediately after sulpyrine was dissolved,
and the ratio of the equilibrated amount of HMA
to that of sulpyrine was found to increase with
a decrease in pH value. Successively the first
order hydrolysis of sulpyrine and/for HMA was
observed and no equilibrium was attained between
which

indicated that the reverse reaction was negligible.

sulpyrine and the hydrolyzed products,
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RMEIC L DIFHAR
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295 (1976}
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DRBEF¥LEFOBETELFLAVIRTT
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WEHRA, FFOURT, HE R fidqbis, 23,
27 (1977)

avHhF-AY vA (Con. A) OFRIICH T 5 IEEE
MR IVCHEEAMRE 7 tFra ) VAT T~
i35 fEA % ricin 3 X O ricinus hemagglutinin @
e & JeBehRas L.

Con. A DEASHEIL 0.5mg/kg i.v. TEHRIG
R R o RREMER R L. TR~ SREE S
I b yitkopd, FEMMEOMT 2L b RIRHETEE
T bRk At, ricin 6 X UHIEMEFAEYD I & ORIiT
XM HERIRAL Uis - fe.

DL, in vitro ZRWT Con. A ¥ XU ricin i1
FMEPL7 £ F 12y v=AT 7~ K L~ 500
pg/mlC35% LU 48% OB RER L. Th
LOEL D-¥5 7 b —A, D-=wv/ —AIZX DIl
bR I Sk mEREHLC IS & Rz Bl L
b OTHD EEBBE L.

9 BHEB7ILAh/—L7 3 FRSE4 T RESE
HonzxRya= b r»r774—
B, IBREET : adikss, 25, 757
(1976)

e 7 Ah 7 =7 § VEEA 4 v AmGHER %
BEARSEED b U 274 ¥ Y AFHIEE LTHREL,
B ik BT 5 DA &> T7 < FiS
SRUL, BB LT I VRUIEBER Y 250
VYA B AR E LTV A BT VLT L
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A7 =T FRJEA F v RIS O Bk Lo
PIBEOHTMRUBAEILD 2 4 T EEHBTMD Z LA
TEIk.

* RIKFE T
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AILAOTILAAL FORYT 2 KEBE
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ATV VHHORARY V(1) EaTF I v (N) D

BRESKENC X5 REEHEL, Y 7 ¢ Vil

|8, TS5 NEE, WEWOV O GHTH S

ZEXRM LI, ¥l M¥KET vV ALY~ (K
BHE) W X APEHEITR T, By v viic (1)
5.7~6.8%, (I) 1.0~1.2% MN&ERBZ EXUIL
miz L.

11 ER AR M IS T74—-FrLPA P
D ES
o g AA{EPESEATE SR, 11, 5
(1977)

M7~ /374 —-F VoA M) —DHN
HELTORANMIYIT S Iow, HRikoli, @
FHE, WERERSWT, RulRFESh LR
100 FExBLIEELRTV, VAZu~< 75 74
—, Witkrr<t 757 4~ GREIERLRE D
P, FRCHELHETHD & OEHL Bk,

12 The Chemical Modifications and Their
Effects on the Hormone-Binding Ability of
Bovine Neurophysin I
Hideo FUKUDA, Takao Havakawa, Jiro
KAwAMURA and Yoshio A1zawa*: Chem.
Prarm. Bull. (Tokyo), 24, 2043 (1976)

In order to elucidate the functional role of single
amino acid residue, histidine or tyrosine of neu-
rophysin I for the binding ability of the protein,
these amino acids have been modified photochemi-
cally or chemically and their effects on the bind-
ing abilities for oxytocin and [8-arginine]vaso-
pressin have been investigated.

Upon irradiation of NP-I with visible light in
the presence of rose bengal and oxygen, single
histidine residue was photooxidized very rpidly
without any decrease in the hormones-binding
ability. On the other hand, single tyrosine residue
was found to be photooxidized almost completely
after 240 min of irradiation with decrease in
the hormone-binding ability. Neither significant
changes in other amino acid residues nor peptide
bond rupture were found even after 240 min of
irradiation.

The decrease in the binding ability of the photo-
oxidized protein proceeds almost identically for
oxytocin and vasopressin as the ligand.

O-Acetylation of the tyrosine residue of NP-I
with N-acetylimidazole gives no significant effects

on the hormone-binding ability.
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These findings suggest that the single histidine
residue of NP-I has no contribution to the binding
process, while the single tyrosine residue, parti-
cularly its aromatic ring, of NP-I may participate
with the binding process of the protein to both

oxytocin and vasopressin with similar contribution.

* Tokyo College of Pharmacy

13 ea-)LcEkB3alFad kogeh: 1L 17-7
ZAFalFaqs rolkaER
k], REHRIL JIHDUL © ke, 25

392 (1976)
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154 (1977)
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M Lic. & o TR Licuw e A Ao 5
FEFYVCEWRIGML, ZoJfikMis+ v FCHED
G =R e LTHM T 50 E5 02 BGIL

7z,

16 @ﬁﬁﬁ«NU>®ﬁzbuvhﬁ$74—t
DIERRATR
Focl }?x?_] /f\H e, AU« BEEERTTR,
7, 483 (1976
EHCXIE B A DT@«fw)/rruvAvu

(EFHZ BT AR RRT 5] o EXTBHNTS
RTWAN, ToRREHiEo@EN v, T, BE
FTIMEIRCOBIELUL, 222 r=P—%
B HES IO ORI X 2 Hik0oRTHY,
PILWHER OB 2T ot, ZOFkE, ~-Y
VHRZBME Eh T ITIB o TV BN-7 2 F L-D- 7 L
29I UEMASML, UM E A e
57 4 —CHRTHHETHD. COWL L5k
., HREES, BEREESS IOEHER~< Y v
O FHAL, #2272 v=o—%M3HkEE KT
Bt L.

17  invitro BER+ v MEBBROBREMSHES T
[CoWT
AR, IFEFICHT,
isotopes, 26, 505 (1977)
WD in vitro REMF v +T LTV HRTW
3o, THRIGEE7 MO, v= itk &H, 4 —
ALY 7R TS oWT RN &2 FEE
ZIELT, IREIAEO N iR BER R K
Bt 5L, BEOFEO LN, EYK, CARCE b
U~ Ok, BIORE, BEUVA, b
V4, VEUALRY 9T, ARV EDEIBYTSH

-

Do

Bt ol f%Lﬂ&LTm&@lﬁk%xiﬁt
3.

1) WRRREDVNE WS EREE A T TH
B HGERD O b V- DI RERER L
2R 5. EiRKIREE TRV,

2) FWEEDTRAERORTRET S L 0
1, ARVY, Fra—n, ALYy Pl T, RRT
RFU—FORFTVATARETHIEHEEL bk,

mEgVEV*, 2 Radio-
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= DA CTHREEC T - TV AR O S H e o\
T, AEVY, BB, v 2759 v FO3EOK
SHELRE LIc koA, AR VSOIMMEEEROR
Hrinh, RBFITRRBA ERSERRD i o
7.

* HIRHIBE
*ARTAV P~

18 HSHEEZGOEECETIRE (B4R 4
B L3EEICEZA7{E ACTH(®I) &3
{£ HGH(*#]) O#MERBRZEICOWLT
WiMFER, WAGAED  EIRLTIE, 8 35
(1977)

BB Ul x v 2 2 FUELAI O 2 ot {8
Yz et Z57 s~ X BRI L
fo. 2o ACTH(®I) it Sephadex G-50 super-
fine %, #i-= v{b HGH(*®I) yiizo\ ik Sepha-
dex G-100 superfine %I\, K& EMIGH & UTH
FHECIOEHMY A7 v~ b 757 4 TV, MEZR
Bk & LCRIFIefE R 2. 7e= 25 a kot
QHES 2 M5 DAL AIUTIET L, A Lo
AR WET BHEE A0, SR bris T
DEEGE Z v A 7 PR BN Tl x v 2 I i 15
WA OFELH E LT, HRGHERFES R ETH»
7c.

19 KEBEEPICETBIRAZLTPLI-LOKSHE
)3
WYIFE, B, WIARELS -
topes, 26, 451 (1977)

BaHER IRz & £ v 5 benzyl alcohol DE4H
iR HEE T B fodiz, 0.05% benzyl alcohol K
Wiz %Co y fi4 1x10* rad 6 7X10° rad % ¢J§
SHU, KiGHidiz st 5 benzyl alcohol DG4y
fE DT L.

GBI SR P LARE T v ik 1~7X10°
rad JR43% &, benzyl alcohol i3IBS EIZKTE L
TA Lic. #ifr & benzyl alcohol OIRFRDOIIL
BIfaA Hked s benzyl alechol @ G(-M) fiiidfizs:
HHETT2.34, MHENGFLEVWHUE1.92TH- .
FARISFE T CTOMSHESANC X B AW benzal-
dehyde TH h, D G(M) fiii20. 87T h » fo. FEHED
WE LIV 8 B2 PhCH, & PhCHOH
DS AN L D Ldh B dibenzyl, benzyl-
phenylcarbinol 3 XU hydrobenzoin “ThHotz. &

Radioiso-

7 benzaldehyde @4:gidffiC#H - 7-. benzyl al-
cohol @ o-, p~ KDL {HIETH B M
B b, HIFEROPEC X 2FHUEIRD bhis

e,

20 HESEOEANEHNCHTIHARE E6H)
PNEFEER—, AN, RHEIBLY, S E,
IALRELS, Kkl @ fafiiak, 17,247(1976)

“MnCl, x5 v Mz LEHEL, “Mn OIf%
M~ DOHT B X UL 0B ERE (BHL) 26
Pz FE R A DPHRT TR L.

WHIEPICIZE L SMnCl, (71 £Cif0.32 mg Mn
Clo/2 ml/kg) DORIFAHTIEEHE Lo THHEE R, 3
B #5025, 3% 2 MEPNTERAE Licic 3 Eieds
oteht, DERoHHIEL 113 HE T 1.8% MMETE
Lic. 7o, 241k ki35 BHLI331.6HTH » 7.

RS T S i3, BT, B, BT
BR, B, TEMCRBECTn Lchs, Zhickid
% BHL 38 MBHMECHEI L. ZhARKY LT,
K, AR, R, RGP OEINIEs o
2%, 3~ BHERNECEZL BHL Lo 1.

b 7 AP 5 R 83. 6% Ai3EdN, 0.5%
MNIRRERE I e, EREERSTHE NS T
CKRIBORZEPCE L Abhic. thbo T &b
B, PRI hic~ vy vidnciBita i Leh
Wizthtshs :Ex bh 5.

21 bBLIHhETy MIETDIRODEEIIONT
(B15) L HE5CEIAM SLU HOH
EZoW\WT
R#)IW], IAREIDS, $EMZE, AR
: Bk, 32, 16 (1977)

U VRO mS fen, Mev vigr Yy v
A (3.0mg/kg) F1oideVVEEF Y v A (3.2mg/
kg) 5 v PiC1B1[E, ¥4 2H1ME, 35
BiEniZy L, To—8EREHZEL, oA
NI, MEFEHREE T .

FOER, vV vhBo—IERE LTL, KiEo
Hipl, MESHBEShic. TLEIRFTRAS LT
PHARFEIREC I VRS IUHFEENED b
h, Inmipdnd, Fiifkogiinc X b 1imaGE
Do,

= DI ORI T 5 0, BiHERYEL
1T v MizowT, ¥Fe OEIRAI DAL, Mok
it B OIS B XU~ A LA RLREC 3 XiE3 W
e ST oWt L.
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B P W

195 5 (1977)

FOER, Bo®BiowTiE, ¥Fe ORIMIR~D
T b AR, PEsEGiEo LARRS bRz &
B, ProRZrev vhBEnoiEefBTh5 2
Erbte, B HRSRZTT B L LTIRS
Fa7 o) v oWn, &L Y-y v
DO~ A~DIY RARCF 2L S e,

CmmERE

22 bl rdhETy MCHT3RAO/FLECOVT
(23 bLLESCEBET IS B O
B LU AMROBEICOWT
LN, MARRIUN, MRS, oz
T HifEE, 32, 24 (1977)

U iR 2 MmO U o0,
VAL ot o s X ndnHER e R LS
v FZoWT, ¥Co-VBy DEIHMANIIL DAL, TFho
VB &, FRosds A FaBERRINRIET
v vk oz onTiiat L.

F DT, ¥Co-VBy OFF~DIRYRAZNEL, X
#- microbioassay OfF, HrioPRM: VB ©OF
HETARGAEOTC, iRz k), VB &
Lo Ta e LT Exildl. ¥ VB2
AR E LT, ok s 27 aliBBRIRS
I AFF = vOERROKRTAEZEhK. fEoT
HT v PRBT D VB 5 XU ORBIRE
2 bh3.

* ERPEERERE

23 Kk, #k, TkGO PRa kU P&
HZE MPh OLHRAORBCOVT
M, BRINT : Radioisotepes, 25, 410
(1976)

SRR P O R ABEHESI OTFE L B b0 ll
THER L LT, NARMEO Lo 2 Ra 35 L UVPb
PER L. F o0, dliosuittioififio
2W0Ph 3 2Ra 12 HRTHGZ EA G kigsTe
(4%, B Radioisolopes, 25, 26 (1976)). k¥i¢
13, COWMPEILEHEMIDLID, iAo "Ph
S5 X OGRS 2P DA DR TNT,
ik 2P o—IBACAZA D R ik IR T
WA Z EAT B Lic, Telsilid bs: 1y 7 T %k o
B, R EITBAKIK, sFkibo *Ra & XU #Ph
DERER{T- 1.

24 FZHAL/TvEA

SEdulELT— @I

BN« SAAEE, 1977, 97
1974 45 ~ 1976 ZEFAT ¥ T i S vt Ry
(Bnz 4 v, AAEY—ATERTE, DOM, 22 v
7=23v), WM (Fvd=try, vV <A
YV, IV VERL v, Pz YV, =YY
YV, TRUTSAL v, X)L oV, T iATY)
BIO—E L EnIl (Fv 3 srm—n, 22
yrwmyv, AHFv, ARV Y, FrFy v, Ab
FrEde—t, 4V =27CF, ALT + = ARNGE]
{f, =a3Fv, X~1F30V) BOATTVIOFA
L7 Ty OHERRC TR Lie., (RTFHEESD 2
Ay 7ayv, A% PRI ORER LT
A7 Y —=2 v FAMEE LTOEMTIRCEED
PRTB. LA oW TER IR
HEE AR, SE RT3 IURbi T ToORE
BN bR b D,

FEBONTF K

25  Metabolic Formation and Synthesis of 1-(3-
Chlorophenyl)-2-(4-hydroxyphenyl)-1-methyl-
2.(2-pyridine) ethanol. A Potential Hypo-
cholesteremic Agent.

J.E. SinsuigIMER*, E. Van den EECKHOUTY,
L.E. HEwITT*, Y. KIiDO, D.R. WADE*, D.W.
HANSEN Jr*. J.C. DrRacH* and J.H. BURCK-
HALTER* : J. Med. Chem., 19, 647 (1976)
1-(3—Chloropheny1)-2-(4-hydroxyphenyl)-l-methyl-
2-(2-pyridine)ethanol (I) has been synthesized and
found to be the major urinary metabolite following
intraperitoneal administration of 1-(3-chlorophenyl}-
1-methyl-2-phenyl-2-(2-pyridinc)ethanol (II) to rats.
This metabolite has a hypocholesteremic effect

in rats similar to that of the parent drug.

H H
1,0 l/-\HE’H |0 e
Y N N
: N”\" N”\”
ca a i
1 ji

* College of Pharmacy, University of Michigan,

26 The Structures of Toxic Metabolites of
Aspergillus candidus. II. The Compound

B (Xanthoascin), a Hepato- and Cardio-toxic
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Xanthocillin Analog g s, PVCHO@M bIENT D 7 £ M v-

Setsuko  SEKITA,
Kunitoshi YosHIHIRA and Shinsaku NATORI:
Chem. Pharm. Bull. (Tokyo), 24, 2317 (1976).

The structure of compound B (xanthoascin) was

Chikako TAKAHASHI¥,

proposed to be a xanthocillin analog bearing a
prenyl unit (I) by spectral methods and was proved

by oxidation and hydrolysis reactions.

HO< >CHC—C CH<'> >

CN NC
(1)
* Kasukabe City Hospital

27 v4:b#>>®%$%m%?§%%%iﬁ&
BREST* FHRET*, TR A, /RIS
&®, J:‘Ef%d&***, Llgup e, FIFAET*,
RIEHIHLH, R BXi~q4=t3vy,
No. 314, 41 (1976)

B AT 3T, L - 3&°F « DI - B B2
BEAE L 9 b2 EUi40fio <1 2 v Vit
DNT, HFAEFFE TAIO 35 L8 TAIS % AWT
ZESREME R RER Lic & = 5, chaetoglobosin A A% 89
Mix JEFET CHELR R L.

* HY ARV & —
* BIUKF L
BRI KRS
Rl P E S b

28 #YW, EREERAEHOBEICONT
‘EREY - AP RE S 11, 3 (1977)

MIRCWE ¥ TCIRfT - T ECET, MEGRERRK
HoRIETHTLHEOMEL O, Th boTtky
3 L LT, mavE SRR oRE Eodbio
AL LT, HYoRNERA, SHYER, 2R« f
R, RO ON¥iic EOMER L DB, fxofEd
BE I,

29 ERMEHOBEAMICETIEXHIMECELR)
ALBEA PVC 8l kEEMASEHTE 74
LBIAFLOERELVICHBOMEOHR
FIGEES, i #hME RRTRE, AT A
THEZ:, 6, 48 (1977)

AN TBIE I R RE SR A TR A O ~ 24 [0

(2-=F L ~F ) (DEHP) OoomiseiivfFv, X
iz DEHP oty i {5k, Mk
ZOWTH IR {T- 1.

o PVC Blfigmiigic AmiE 300 ml % 37° ¢
240 ml/min OFECEHII R LA, HHIEER
LT DEHP ol #in L, ATEITCENS
T 536MRBIIT, 7 18 mg OFEHAED LR,
E§gHs O = OREEOFIEE, R T ook
BANDBRD L, HELIEZ DRV, L LE
HoXhchhbbd, (FRCBRADZ &3
LD T, BHERTERRFDLTAHIIT
RA4te. TORE, MEOR v IHE PVC by
a—vIFarfesbz ick b, DEHP o %5
2/3 KA ZRB ENTEL. KoL v 71
CARfEskD PVC w v ioiBsricis DEHP &%
T PVC 2RV, AifoERYfTo & & 5,
DEHP OiHiE® 1/10 e T2 &nTER. &
R BHOTIEDSE, PVC B % 8% » bIEHT5
DEHP o fit, mMER v 7o Il bLd
3, D LAEBA@EOEMII2GEICEETS L
NI N /oy o

30 ERMHOBAKICETIIE¥MAR (GBI
AIEBER PVC #EZEARALTY /—ILE
RICEDT7YLBIRTILOSH
itoowElE, KRATEE, REMTE, KUERE: R
S0, 34, 287 (1977)

M P CATHEEREREE/ Y=~ 2+ BB
(BVC) i iZ [t & W T D 7 2 - 2-=F
a~F ) (DEHP) #ELT 57012, ERAM
R &Y, HEHPo DEHP xR 7 w= MER
I DEERT o, TOFERALEEY AvTWw
5 LR, tERRcSiamas b, BhELBT
— 2R BTSN L Lis, 2T, ATER
Fpz i+ % DEHP ofi 2 £ EHBIEEAWT,
HHIC LT, HEOmWELEY R0 0ERm
TR T ol b T A, =&/ — AN RIF I fh 5t
sL, ¥Froomifizif{s=x, -1 DEHP |
ST AR, =& — A EANOEIEEOKEWLT
LAV Lz, =27 —AOFEBHRITIZA0%T, HH
L7z DEHP |, 8ABIARZ b AT@ii Lt

5, FREo e G bR, 2ok, 40
%=~ 300ml & &b, 20° 250 ml/min O
WCOWEMRAR SIS &, B30 calus
HHL, ZociEl Lk DEHP ot 11 mg ¢,



200 o4& R OB oA 5% 85 5 (1977)
ZhEOBEINZER Ch o, T OFEWHET, 2 BN AR b T A HED Y S, 75 A5

AR AR
¥y 1/2

B PE X %5 DEHP o
T, ALECEST5 GBfFEJm*L ity
By L.

31 FARBYTLTRILALNTEILOKERS
[Z2WT
S PR, TR BURY, MAE=Y, fiRI,
sE O nidE - faflde, 3, 81 (1976)

WFIR T = 202, dATIE LTHHILY 5
MR AAMHTH D, EHITCsIT 5 RATHTS L
<m,Mﬂﬁm%o%%urw£&rv5avbhf
WA Lo LETFRC KSR &N T 5 e, TR
RECB DS B EIBRETE NI $Mf*l?ﬁﬂw
L, BHORMRGHAEL D, Zh boRRTRE
1T 3700, T —EHH TR Lo g & K ite 3
2ZHAL, YD WHELGHLRHMNTET 4 A
BFETATAT LI TeAHIEhTEl. =D
A 7w ARART LW DK X CRARE, BTNy
OKP LY, 7 v - A VARTREECELI Lick
A, ATer 1 riEonwtEh L L offiiy, 0.5~1.5
©g, 0.07~0.37 pg, 0.09~0.11 ptg T -7z,

* M RS

32 FA4RAN—RATILHLDBRICET T
TRLHAOHREBRICOWT
SR BRY, #If SN JIIRBURY, JEETINY,
o ORGME RT3, 293 (1976)

T A MTFERURE A EERCET LCT L,
oI EERTEON, NBAORBIHAEIZ X 5
L, AR LIX LIRS bR, RS EDR
HEeb LB EnTwS. 7=AFAD 7 HIOK
XY, AXLFVREILL, T oRSREARH
L, hyiBULO 7 il ERIG LT, VWb Mer-
curoscopic expansion {0 L, JIADF HiE hwk
U X o FdTAvE LS.

RUFIRILT 4 A= AT = A LIRS XU
F7=AHTADERYRTF v aArzy b EIIER
BOMEE, SBRMIRLRD S EAMZXR TS5
4 F =T X AR Lo FA R .

* B

33 ER#HzHCHEME
RGNS : BEREE, 46, 503 (1976)

v LT 4 AR I AN OERO Ty 5
DTS, TT7 525y 7 OHFTOWRITNL, KRR
oW, 2FI 320k X B HIToE LIRS
=F L vAdF A P ADRT ERFBTzowT
e,

Ak BRI E LTIE, 75 AF v 73E4}
ok sieflanF 4 AR~ FAEGILOLED
Mz Eh v a2, —IEHTITOMmAT ik, B
ARER S — AL ORI 7 5 A 5w 2 IRBRIE S

b & 47 X_ 6}1
ﬂMQmm&ﬁﬁkmovfu [H2MHE LTw5
Loiried, J. Autian HOHE7 A+, D. Pelling

53 LU F.A. Gotch HOREBAEXAN Lic. Ikt

b e = — A B OME AR R B IR L.

34  J75LREBAEEIROBFHRAHCOLT
it fEME : ERIERWIGE, 8, 218 (1977)

1974429 Qe 7 5 v AFRRTIHE 9 O —EUE S X
AT, TOMEO 1 B BIHRRE A B
BT\ 5.

PIZaex, —REsbRURSER, @AEMH S XUHEERD
»u:xUL’le% Rtk oW Tl bh, T FHA0ERE
IRToPAFERE2CE I ZRHIPP SEL LT,
FOIBEER OB ORI, RFIFRTOlEY
FGRoRAS B EIRTH Y, REBHPRIERIET S
T OPEEE LT, W 2oholiikhd b, Thiz
TG L oM &, EAE 2.5M rad o
TORBER SN TV, £, ZOMWHIIWT
DA RERRE DT, Bacillus pumilus E601
12 X BARTARE & Bacillus sphaericus 2 X 57N%
MEHORDFRED SR TS,

35 FEHZROBRMIANT 1L B - OR317
EEEW,£NM? METERE, PRER, X
INERIE « fikAesE, 28, 7 (1977)

LEMGGDF 4 VY voSiiEE LT 72 v

s Az = (1:1) THIEHRBL, 7rYV2Ar5

Lra=b )57 4 ~THBL, ECD-FAZn=<?b

737 4 —ClE, BT HEXWLLE, Z0k

Iz r b, BhmTHRAS 4 A XC-E3« H/C ¢H

RN U BB A v CREIRRE AR & 2 5,

91—94% TH»te. T2HOLEMBEDONTT 4 F

Y vy RfiLicks s, FAFY, 23V —

F7zex, 229 v IOEAMe 50-183 pg/g oF

A FY) vEERTELORER RO Chbiz
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A AME LTF 4~ FY YL L72b O THD.
—FF, FEEEL 3.3-23.0 ug/g E—fRi v 2T
Ty FL D A EBREGCEER L. Zh bofs
MI b, F4A¥Y VL, Do TR ERH R
Wt FROREEERRAARBELTVAE
L, 3 XOF, BUE S BuA ke b indhe B
WHRTWS Z MY L.

36 BRINIXERSHSOF 4L FU-0FHE
JURBICOVWT—HENTHIOBEEMTME

(BT 3—%R
FEREIERE, /ANMETEHE, R« fra(es, 23,
87 (1977)

FEMEHOT 4 4 VY VOTFREEA~OER L b
Ve oW THBR L. Lk s o E o
EEERH (FARFY, 2Fv—Vrwa, 75/,
B, p—~ty b)) RERETT VY vIIILE
o, FUCHET 40 F U vINLHS2 Hvi. %
FeITILRRLTIT o b D &, 40° TRETTAHAD
TGO R R REE L.

A2 DT 4 4 ¥ Y v OGIHINIFSCEEE O T 5
K2 ATIT X vhin b Edibhote, ¥, M
TEAENTNG EBINEE S L e oo, BLRJE Rz
TBHE, H—y b>EMZ7 77 > VA% VOl
F 4 FY VREH LT

AFHEFES0%, {BIE 40° DL T Tl I i — RN
Citote, MERLDRERLLTWT 4 4 F Y vOlg
fi(a), SRR EK), 35 XOFRUDLRI (tea)
TR, Fiue X B AMEAOEPELL (k) &
Fetk (t2a) OWFH Y Hi>CEHE Lic. DR,
St X BRI, -y P=E[{D>T I/ >FA
Fv=xFv— e AQICKTHS LFHE L.

PlEoksE L, EAMSOXE S X UMM
ERBELTT 4 ¥ Y vin Lotk d R 555
R CATIRT STl L g, »—y b REMLo=%H
CHEATHEBEY RCZ2b D RIEND B L OfEh Y
e,

37 C-13 NMR {37 FPORKE—TLT >
BU7IL+REQEFESTH
Hepgiz*, FHE=*2, )i i, XER
W, REEE, A 18R, ANE—ER,
W R EIFHT P, 25, 599 (1976)
BC-NMR {b¥:v 7 b DRIHeo—EE LT, 7
r YBROT A% v PSRORZHLIROWTRE T 5.
Rt Yt » Tk, HFHEEEo 717 v LS

BT ¥ VPENORT TS T o), =F vy
EAUATIY, oD T Ay VIRFEOLE Y 7 VMR Y
Bt L, BWw—minfk, 1, 1-=ftings, 1, 2-—fids,
ERHGROCMERECHFILTREE L. 7rv v
RUT7eF v ZhiTiE U,

=F U VHHECRIT B T Ay VRO 7 b
L FHEE & OBAGE, -CHj, -CHy-, -CH-, -C- oI
CIHOE DR LiiE 5 OUET (4~6)ppm FolE
W5v 7 b, {05y 1ppm FOERG 7 bR
LW, BEIER st BRI, -C0, -C-N,
-C<C, -<9> DI REIEOE Licia 5 D3R
F2ppm RETFOMEREY 7 b, {15123 6 ppm
TOERMS Y7 AT B FEIIEOIIRE & e
-7,

*OYTE AT A

*2 UKL

* oL TR ERT

TR :

A 1) 17 2 | S

B T AT T e AT

R BB R SE T

38 C-13NMR {£¥> 7 FOEFEE—AFL L,
AF e, ABREDOREST
mepike*, FHB=, 54 8, xBH
W, AR, AHBEIB, R TS,
W EFIES © Aiikas, 25, 592 (1976)

b EHOTHEERT 5 PONFETH D A+
VYRS, A F VRERU 4T OE Y 7 P KE
2{ER LTz,

Rt Hic T, T, L%y 7 + & afuiifiil
ORI X - /R LIaRss s 5% Lie. i,
5 — 2 DGR oW, B RIRBIEREE L
T RFE R Lz, £O/RE, o ZHE I 2w T
3, PSRV, SHRT, BEETFONERS Y7 b
L, RS & oMM R WREC A Ui . EIRE
ﬁ§w3ﬁ$®%ﬁK@ﬁHn-bmq—mL,¢—
ONIERE > 7 1508, B ER oy
R L, ZHEFERGENY bhEbbhic. Ll
LBPRFHORE, SRRt X B Y7 MR a L
Pt e 2 AUEARRT I &2 AV L, 0
Z oLl 4FDENC BT BIENRRAL GV LD
MEEZ LIS,

ORI
*2 RS LA
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wmoE 5795 F

¥ 74 A vl R TR
TR

* AR TR AR AT 2L
AL TSR

T BRI R e

39  Studies on Selenium-related Compounds. V.
Cytogenetic Efect and Reactivity with DNA
Katsuhiko NAKAMURO, Kunie YOSHIKAWA,
Yasuyoshi SAYATO, Hiroshi KURATA, Masa-
haru ToNOMURA and Akira TONOMURA* :
Mutation Res., 40, 177 (1976)

Five selenium compounds, Na,SeQ,, H,SeQ,,
Na,Se0;, H;SeO; and SeQ,, were tested for their
capacity to induce chromosome aberrations in
cultured human leukocytes and for their reactivity
with DNA by a rec-assay system and inactivation
. Chro-

mosome-breaking activity was significantly higher

of transforming activity in Bacillus subtillis.

for the compounds with four-valent than with six-
valent selenium, the efficiency being in the de-
creasing order H,SeO;>Na,Se0;>Se0,» H,Se0,>
Na,SeO,.

ent recombination capacities suggested that dam-

Rec-assay using B. subtilis with differ-

age to DNA was produced by selenites but not by
selenates. The reactivity of selenites with DNA
was also indicated by a significant loss of trans-
formation of the tryptophan marker of B. subfilis

DNA treated with H,SeO; and SeQ,.

* Tokyo Medical and Dental University

40 KHEKOHELHTE—T =z /—LEDL-
73/ T7FEYLICEDERZORKART
ERPREF, PR, RIERT o Midkks,
22, 350 (1976)

T2 —AHIDE-T I 2T VFEY UL LD BT
Bl 7 = 7 ~ A B0 IR X O fiioEx
FXFHMZ oW TIRBIA TRV, F0), HHS
BERHE7 =/~ 3k 4-T 37 7vEY v ED
FREMEOE, WHRTENRE Y =/ A58k L
DORIEH EFUEHRDO 7 v+ € ) YAFERIZDWTR
HWEhzie, ThoofEiins, H40EO7 =7 -0
FHED b, RPRMGHFELTLARKICHALS
5L D% 5, L. %7z, chlorophenol JHix o-

chlorophenol > m-chlorophenol >p-chlorophenol >
dichlorophenol $f{>trichlorophencl DGz gt
fEFTBz e ®R L. ¥, 7=/ — A BT
R R L MR S ek & ¥ OAB ORI RIET
e, 7 =/ — 3B EE 2 A B [
YR L, b, 1307 =, — A5, W%
LD TH LD, F LMD ERE )
D, LAToMINERTLOEDIFET S il
e,

41  ZBRISERKADHELEHTR BE3M Kk
AR DET(L &RATOHRMUCOWT
ERFEF, FERE, TRESN, RIET
ks, 22, 357 (1976)

SRR EKOKITERAET A L R B E 2D
3, %o, SENMEE LTOMBKERREO LM
LIEWAEBHLHT LTS,

Toe4HE, MREcoRBERFIEREE, PfErR
WL, SEZE Lok, 1974468 B, BH, HAWHINC
BUTEERELERE L, SRITOMS X UK
DI »OIEBRIBRH BT o, TRALERNL, &
Fr2 @ (B, HAE) OSIKMR X5 RATER
BOTHEELSHMAMBS IUE, TREKRKOKADE
R E A EL, BOKPATIRAEE 1 — 2 SOk
TAEEZTHMHEBLY 22 L2k, T, KiEK
ot E LT DO-pH offftkorivc & (111,
7=0.765, Y=4.962 X+0.272) »I3%t. X5,
AEKILAEC X b, COD, total-N i 50%, total-
P i3 80% DBRERZGAZ LM, ARAGRAKE
o —FIEThHZ L FH L bR

42  Studies on Excretion and Uptake of Calcium
by Rats after Continuous Oral Administra-
tion of Cadmium.

Masanori ANDO, Yasuyoshi SAYATO, Masa-

haru ToNoMuRA and Toshiaki Osawa*:
Toxicol. Appl. Pharmacol., 39, 321 (1977)

The excretion and the uptake of Ca in rats were

investigated in detail after the oral administration

of CdCl, for various periods of time. The rats

which had been pretreated with CdCl; for 1 month

excreted 559 of orally administered 4Ca in feces,

whereas the rats which had not been pretreated

with CdCl, for the same period excreted only 20%%
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These

facts indicate that the absorption of Ca from the

of the orally administered 4Ca into feces.

gastrointestinal tract was lowered by the exposure
of rate to Cd. Most of the excreted 4’Ca was found
in feces, even when Ca was administered iv.
Thus, the rats which had been pretreated with
CdCl, for 3 months excreted 80% of the iv admi-
nistered Ca into feces. Furthermore, the uptake
of iv administered #Ca into bones was found to
decrease up to decrease up to 309 by the pretreat-
These

observations support the hypothesis that Cd is one

ment of rats with CdCl, for 3 months.

of the important factors in the development of
the so-called ‘‘itai-itai’’ disease, which is a form
of osteomalacia and an endemic disease in Cd-

polluted areas in Japan.

* University of Tokyo

43 WHEERMEHCET 3L EEHOTUTF
B (a3
AR RZF, PEEE  fitkib¥, 23,50(1977)

U VOEHEOWTIE, £V v OrT S5
B WTESHIZISE L “alkali disease” % “blind
staggers” 7L EAVMIBR T WA, RIEIZ TR
R OSIFEET 5 v BRI E LTnw it
e L L, ABMRREGHROBLUL LV YOI
PEAIME LTH & LB E LTI Tth 5.

AT HE O AU K EIEIERRE 35 X U AKH K O
SUFREYANE LT, EHLOWRCML, &0
kb v v oAk UTHR L, kst
BIRIFIZ st % = v Ve OGS o W T OiE
BuBEieing e,

Fichb, ARXKIVLTULE VY v OO ER,
Sk, Ak, WM, A, lndET:,
2 U v OAEEPLIMmBE LRIR, Bk, 40, vy
OEAFUGE WickiT 3G, Lictvvozs
FAALERE, o0, BT Ber v EKRO
BAGRIZDWTE Uz

44 ERRORIRZEOMIEICEATIHR (5520
]) Bfhosaixe2L—t+, yOlL7
REL—F, 7z=Y7REL=METFTH
SR DS
fREEEY, RNEUE, Pl ¥ fefiEk, 17,

302 (1976)

VAV 2274 N
VT RrEV—~ PRIV TF VISR VONAIR=T S
57 4 =12 X DRIEATE B L.

EPte 7R Y OB T aRn-~FHrv—_vEY
B2 13) BLO n~Frv—=—F L A 4)
CHWT Dz LTk b, WECABERIER, B
TRy o v P REEANEL SRS, chbRnA
DOHFAPw= L T 7 4 —Ti3 2% DEGS+0.5% Y
VZ, 5% OV-17 35 L0 5% XE-60 2Ly gia b
zic.

7GR ~AT B SR EE (0.008~0.054 ppm) &
LU vy v -t RERA (0.025~0.2 ppm) I
Lo TSR I8 7% L ko, % foHids Ti380%
P EDEIRE 242 1.

rZaraAdeEb—}F, Tz=

* L IER R e v R —

45 Studies on Analysis of Pesticide Residues
in Foods (XXI) Analytical Method for
Captan and Captafol in Agricultural Crops
Mitsuharu TAKEDA, Hiroshi SEKITA and
Mitsuru UcHIYAMA : J. Food Hyg. Soc. Japan,
18, 20 (1977)

An attempt was made to improve an analytical
method for captan and captafol residues in agrical-
tural crops contaminated with organochlorine in-
secticides (BHC isomers, p,p'-DDT and its analo-
gues and chlorinated cyclodicne compounds) by
ECD-gas chromatography.

It was difficult to separate fungicides, captan and
captafol, from the organochlorine insecticides by
gas chromatographic method, but use of Florisil
column chromatography render it possible. Name-
ly, the insecticides and the fungicides were eluted
with 15% ether in hexane and 309 ethyl acetate
in hexane, respectively. The second eluate con-
taining the fungicides was then purified by activat-
ed charcoal column chromatography with 505
ether in hexane. Removal of oily materials by
the partition between acetonitrile and hexane was
necessary prior to Florisil column chromatography
for summer oranges (peels), dried string beans
and wheat.

The detection limits in present gas chromato-

graphic conditions were 0.005-0.63 pg in captan
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and 0.02-2 0 gg in captafol. The recoveries of
captan and captafol fortified to agricultural crops

were 72.2-90.6% and 79.5-95.0%%, respectively.

46 ASFORISEONRECHATIAE (525
) REMROITS FRALTTCORRE
TEEER®, WM, Pl FE o ek, 18,
149 (1977)

ECD-sA 7 m= 757 4~ X2 ISR
FlBs X7 v a2vor— bREGHOIRIETICET
BV VAL v VRILN OS2I Lk,

7Y~ vT7 o SRIEEN, TRy AT AR

V2T 4B LI amm v FALT AT
HRBRAE 2RI, -2V FALT 7V
BIX=vFALT7 v A 72— MLz rXvy
V— b REAmE E LIS 2 @M ENT .

a-=v ¥ALT 7 Vi 5% 0V-17,2% DEGS+0.5

%Y VRSB LU 1% QF-1 /e iz X b p,p'-DDE L4y

Mt a o ENTE S, &6, 1.5% SE-30, 5% OV-17

BLUIe 5% XE-60 /s ¥DHF At X>T f-=v I

ANT 7 VEBIR=VYFAALTZ s VAT = — M2

RARY V= RIEGD LT AEERIE T D B,

TR hb=v FALY > vk
FTHORMBIERZ TV, a~=V VAL 7 7 v D
82.7% ML=V FALTZ » V9L T =—1+ D 92.7%
DOFEM O EN R % 1.

Rl s LB R

47  Gas-Liquid Chromatographic Determination
of Chloramphenicol in Agricultural Crops
Kumiko SAKAKI, Mitsuharu TAKEDA and
Mitsuru UCHIYAMA : Journal of the AOAC,
59, 118 (1976)

A method is presented for the gas-liquid chro-
matographic determination of chloramphenicol in
agricultural crops. Chloramphenicol is extracted
with ethyl acetate, cleaned up by silicic acid
column chromatography, acetylated with acetic
anhydride and then measured by gas-liquid chro-
matography with electron capture detection. Two
DEGS-phosphoric

Reoplex 400, were used.

stationary phases, acid and
The sensitivity was
about 8 ng (40% full scale deflection). The effici-

ency of the analytical method was evaluated by

analyzing crops fortified with chloramphenicol.
The average recovery ranged from 72% in unpoli-

shed rice to 86% in Chinese radishes.

48  Microbial Metabolism of N-Methylcarbamate
Insccticide. 1. Metabolism of o-sec-Butyl-
phenyl N-Methylcarbamate by Aspergillus
niger van Tieghem
Takashi Suzuxkl and Mitsuharu TAKEDA :
Chem. Pharm. Bull. (Tokyo), 24, 1967 (1976)

In order to understand the metabolic fate of N-
methylcarbamate in soil, the metabolism of o-scc-
butylphenyl N-methylcarbamate (BPMC) (I) in a
fungus, Aspergillus niger van Tieghem, was in-
vestigated. The following ten metabolites were
detected in addition to unchanged BPMC; o-sec-
butylphenol (M-1), o-sec-butylphenylcarbamate (M-
2), o-(1-methylacetonyl)phenyl N-methylcarbamate
(M-3), o-sec-butylphenyl N-hydroxymethylcarbam-
ate (M-4), o-(1-hydroxy-1-methylpropyl)phenyl N-
methylcarbamate (M-5), threo-0-(2-hydroxy-1-meth-
ylpropyl)phenyl N-methylcarbamate (M-6), erythro-
0-(2-hydroxy-1-methylpropyl)phenyl N-methylcarb-
amate (M-7), o-(1-hydroxymethylpropyl)phenyl N-
methylcarbamate (M-8), 0-(3-hydroxy-l1-methylpro-
pyl) phenyl N-methylcarbamate (M-9) and one
unidentified product (UK-1).

Both thin-layer chromatography (TLC) and gas-
liquid chromatography (GLC) were used for detec-
tion and isolation of these metabolites, and the
structures of these materials were characterized
by ultraviolet, infrared, nuclear magnetic resonance
and mass spectral analyses. Some major metabo-
lites were identified by comparison of their che-
mical and physicochemical properties with those

of synthesized materials,

49  Microbial Metabolism of N-Methylcarbamate
Synthesis of Metabolites of
o-sec-Butylphenyl N-Methylcabamate

Insecticide. 11.

Takashi Suzukl and Mitsuharu TAKEDA :
Chem. Pham. Bull. (Tokyo), 24, 1976 (1976)

The characterized and anticipated metabolites
of o0-sec-butylphenyl N-methylcarbamate (BPMC)(I)
were synthesized. And also it was described about

the preliminary experiments with respect to the
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determination of configurations of o-(2-hydroxy-1-

methylpropyl) phenyl N-methylcarbamate, main

metabolites by Aspergillus niger van Tieghem.

50  Microbial Metaboism of N-Methylcarbamate
Insecticide. III. Time Course in Metabolism
of o-sec-Butylphenyl N-Methylcarbamate by
Aspergillus niger and Species Differences
among Soil Fungi
Takashi Suzukl and Mitsuharu TAKEDA :
Chem. Pharm. Bull. (Tokyo), 24, 1983 (1976)

The biotransformation, time dependent changes
of metabolites and differences of the mode of
metabolism among five fungi, which were all iso-
lated from the soil of rice field treated with o-sec-
butylphenyl N-methylcarbamate (BPMC)(I) were
investigated using *H-BPMC. In every fungus used
in the present study, a common metaboric path-
way was that through hydroxylation at the alkyl

The metabolic breakdown of I by A.

niger rcached the maximum at 2 or 3 days cultiva-

side-chain.

tion and hydroxylation at alkyl side-chain of I was
attained at the early stage of cultivation. Remark-
able differences have been shown to exist among

the various species as to formation of metabolites.

51 Microbial Metabolism of N-Methylcarbama-
IV. New Metabolites of o-
N-Methylcarbamate by
Cladosporium Cladosporioides
Takashi Suzukl and Mitsuharu TAKEDA :
Chem. Pham. Bull. (Tokyo), 24, 1988 (1976)
The metabolism of o-sec-butylphenyl N-methyl-

te Insecticide.

sec - Butylphenyl

carbamate (BPMC) has been investigated using a
fungus, Cladosporium cladosporioides. This fungus
was isolated from the soil over which the drug
had been sprayed. As the result, it has become
apparent that BPMC is metabolized to phenols
through the hydroxylation of side-chains and to

w-carboxylic acid.

52 Inhibition of llepatic UDP-Glucuronyltrans-
ferase Activity by Organophosphate In-
secticides and by Carbon Disulfide in Mice
Takemi YosHiDA*, Machiko NOMURA*,

Yasuo Suzuxi* and Mitsuru UCHIYAMA :

Bull. Environ. Conlam. Toxicol., 15, 421 (1976)

Since organophosphate insecticides and carbon
disulfide seem to modify microsomal cytochrome
P-450 and/or its microenvironment when admini-
stered to animals, we are interested in their ef-
fects on microsomal UDP-glucuronyltransferase
(EC 2.4.1.17) which is linked to cytochrome P-
450 and is an important enzyme catalyzing the
transfer of a glucuronyl group from UDP-glucuro-
nic acid to various endogenous and exogenous
substrates.

There was a significant inhibition of the enzyme
activity soon after the administration of fenitro-
thion at a dose level of 100 mg/kg and the activity
was returned nearly to control values within 12 hr.
DDVP, having P=0 group in its structure, showed
no inhibition. These observations are similar to
those obtained in drug metabolizing enzymes.
That is, the binding of sulfur to microsomes during
their oxidative desulfuration may result in the

inhibition.

* Tohoku University

53 Effect of piperonyl butoxide on hepatic -
aminolevulinic acid synthetase activily in
mice
Takemi Yosuipa*, Yasuo Suzukr*and Mi-
tsuru UCHIYAMA : Biochem. Pharmacol., 25,
2418 (1976)

Piperonyl butoxide was -shown to significantly
stimulate hepatic ALA synthetase activity in mice,
The biochemical nature of this stimulation was
investigated, and the implications of alteration of
the hepatic drug-metabolizing enzyme system are
discussed.

A significant increase in ALA synthetase activity
was observed by the administration of piperonyl
butoxide at all three dose levels.

Contrary to the marked increase in ALA sythe-
tase activity due to the administration of piperonyl
butoxide, hepatic drug-metabolizing enzyme acti-
vity, when measured as aminopyrine N-demethyl-
ase activity, was profoundly inhibited for 16 hr
after the synergist treatment, and returned nearly

to control levels by 24 hr, as reported by other
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investigators (data not presented).

The results of the present study indicate that
the administration of piperonyl butoxide to mice
causes a reciprocal relationship between ALA
synthetase activity and drug-metabolizing enzyme
activity in the early stages.

The increase in ALA synthetase activity caused
by the administration of piperonyl butoxide may
have been due to an increase in enzyme protein
rather than to activation or stabilization of pre-
existing enzyme.

" * Tohoku Uni viersiity

54 ARBIVCAKEBRONT T 1 - RRIEKE
[CoWT
g4I, FTAETTE, IO, P M
fiak, 18, 182 (1977)

AR bR Fe L B RN o — 2o iR T& L
<, [, IR, BIUCABEURO 57 4 v
DAy 2 S5 Viik, 7eafiiil, 7eyonh
SAZR=NSST7 4 —~BIXOHFAIZR= L SF57 4
— WX DHUECIE L.

OAHITIRA5 7 4 vz, 74 St othikn
ik, theiifkiz ko Tt #-Cyy nCpy, B X
U i-Cop RF W S hode. AETRIGALER TIk i-Crs,
1-Cog, n-Cay M—JAD 2T 7 4 v E L HITID LRI
Ve g 82 = ARAEL R, BSIOABRYT
ZhZRIFITH -7

55 AR OEESIRICEITIME (E6
R SERK7A M S 74—-CL B3Rz
)ERENY ) ORISR
g, mdle, ol
17,208 (1976)

s el

Tk r= b 7 4 —in kB2 Y VL
AVY vDOIER R TR~ FARY R =5 (4
7hartE—~X, 6CP-2010) #FHTA LN SANS

L& UV B ORI X » TiT o 2. BNz
methanol—water (9:1) *JIWifid 0.7 m//min ¢
R XSS s, UV-Hiliaig 230 nm Ccilse
T5. BRI B AW v viRT IR b
I A0 1.5ecm DY~ 2 EIE, =2y VS
ng, AV Y v 102ng Thot. Lo TRMAM
CEFDR=v Y VY ) vORIIRALES &
10ppb TH 5.

56 BERKI/ARMF74—-CLBRATFUS=
FRFLEEITTOMELSHDORR
AeF, REObLTF, P 38 k.
17, 392 (1976)

Aspergillus versicolor @RRFHIMRETHAFY
2o AFvEGETARBRBI THSIUAT Y 7
< b} v AF v OMEFIIR SFOMMNRMIE & LT
Wik rm= 1 2757 4 — 2Bt L. vV 2 A (B
LT A2042) T AR m e A—~F
V(116 WL 51 5) ORI X BRIk 7 v <
F2TF 74 —THREL, UV 330 nm cHiflicE .

57 A bRLLOEEIRICHETIME BT
) SEREKIQOI M T T74—1C&BT77
P B0
TAAEF, ROdLT,
18, 48 (1977)

775 b vomidfkre=try X574 —-%2
MDA S AL 0T Folz. VI NFA (AT E
— X e6RS-8010) T r/mrrtrxv—2umuaklLA
—A2~1(60:40:0.15) B X0 7 m e R A—o
VAIRV—A VT rR) = (75:25:0.5) 15T
MELT, 775 v +v v B,B,G,G, #40EL, #
—FARY =4 (17 Fr¥E~X«6CP-2010) ¢
BAY Y vk Y v ET 75 b+ VBE, G
e Lic, 775 b+ vy UV254nm B 5%
Wik UV 360 nm CHRIIIT2 528EWHO 5 7
NET LR BEEOWIT X HUILEHNELE L.

W 38 REEE,

58 7 RBCEDPIAFLTIAHYA Fh
LOBBWT I LERICOVT FB2H) £%F
ERAF LSS NIHDZE
PIlipide, JLEiEiE, I i AR 19,
352 (1976) '

FPUAFAT I v VIERO r B X 5

7 3 VERIZPIL TR A vs X2 Vs Hol

RN, CAFATIVEET I VvIERE Y 0

M2 4 o & LT Fe?t, Fedt, Zn?* L AR b b,

Wwemopinn ok LT Ca?t, Mg? L Na* 2ip -

foo —Ji, —ERZEGIR BN E R AT 4 ViR

CAFAT I VERPIGELIY, 22X L

AR {Ei X Fe*r AT a4l

R L.

59 BEHEF FVILAZRAVBILFLOHTOLRE
Sk (BS5H TR F7LFE EENCLS
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Bk
Wil pisk - 33k, 97, 58 (1977)

FIGRE 72 74T e FRIMLBZ LIk T
WHBFE R 5 {50550, AP VO CEEREY S
Rl

MURIGAYHB LN 7 e <297 4 —12
B ANF v OPIEREILEROEEEIT A~ T2015 4
MRS i, EBITT =Y vERIHARIZDWT
ol Lokl UL, AETRIRS p-T =22 vE p-7 =
FF Oy RTIRE TR S h

60 rHBRBHCEZMAFLTIFEYA Fh
LOWHEMT I ERICOVWT ELR) 7>
EoT7HIUERET ICOFBERE
Pl vk, STAERRHE, ML S frfinEk 19,
345 (1976)

FYAFAT I vAERYAL VO r A %7 3
VIER O D, ALiofRERETT X Dl
7= T s L0 S v, RS AFAT $ VE
DO EFEIIE R EE L. DIUR{Fz Conway O
AR 2 Tliis{b L, DNS {fkic X’ TLC-
BBk EH A7 =+ 77 7O X B¢
NiThD., TYT=T, B AFATIVEIN
LAFAT I VIRRRIGHE LT 1x1077~3X107°
mol/ml T, FYAFAT VL 8X10°8~1X1075
mol/m! DOPEFHEEACELVETSHS.

61 HEOZT{LEzOR2M

P #S : frshfikUige 26, 563 (1976)
SR ORI DN & Thic B R R 2 5
% ORTFOH, LREOMEL &2 DEHHEe
7, I ORBEMMR AR SieoE, HiEkE
AR E LT LR THS.

62  Herstellung von T-2 Toxin unter Einsatz
von Fusarium solani in ruhender Kultur
Norio SATO* mit Ryuji AMANO : Fleischwir-
tschaft, 56, 1354 (1976)

In 11.2 Liter eines fliissigen Mediums bildete
Fusarium solani NHL-F-111 nach einer Bebriitung
von sieben Tagen bei 25° insgesamt 2.5g T-2
Toxin, aus dem 1,54 g kristallines T-2 Toxin, bei
Anwendung einer einfachen Extraktionsmethode,

gewonnen werden konnte.

* Science University of Tokyo

63 RESEBEROVILECBOTRICEITBUERE
DORFETOHRZEICOVT
UHIER, ALY, sy, «mshy,
BEgETe « frimik, 17, 320 (1976)

WS EIFPDO Y L vBFEORLEE LT TBA
Kz X alhtagiiiriBEE L LU s h T o
5. L LieibAAOEBT S L8 A.0.AC. 1L,
R EPRIREE DS TBA it LT3,
T THEFHBITEEEE LTREhI7 7 VALK X
U 2 H o HECOWTHEMRN 21T o 7o T O/,
=%/ — A ORFRFILTATRTH Y, FREEIE
7 5 VAENMERTWA Z E &Y Hais Uk, K7
RAEDE&ETEBTIES B LTS Y, W0ty
150 mi 2% 350 miioififnda z & X b, = oEF
BT oDIERIZ8%I g o fe. Th Hosbl 3k
1 LTI R TBA Bkl Uiz, AR LB YA EY
[ (0.2g/kg) OFEIMEHRIERIL 98~100% TH - 7-.

() IGAsE o 3LTRiE TBA KIBKC X A MR F &
B5H T ERine. MIEONFFIE LS TBA %
(R AHET 5, SESTIRRTRGNZEAE ST
hicwoTcio#iithsb0slbhb.

@EHAASE 510Kk (EHEE I LA EGE RV
L, D) RAIGTELE TBA #:E GC ke X % b dikh
T o fckbR, WEMEIL I —HKTHT LBk,

* M LT EERRAE

64 RESBEROT LS PV I LOREZROKRTT
DHEEED, BMER, &FET, BIOJHE:
feiiEk, 17, 386 (1976)

SESTUARER E LTEMER 7 2EF Y Y
LD e BRI E LT, B v ERIEERT
(Fe(Ng) )2+ §h4 4 v & Licts, *oklfaklbtnds
TR OWTHE L, 3RS &) I oinTa s
HRIEL TR K55 & L3¢ & %, Franchi ik
BEHT LTRTRI ST G 247 - o fs
I, BT 7 Ak Ve LickfEcro o &nt
DEes y, B T AN Y i U, 20~30ml
DOTME & wtiiE LT 0~10, 10~20m! 0FHEK
SEEFE L, UGN TR PR
BTN LCRESE, BEELNET 5 HENFYT
HBHZ EERRLI.

A rs70{Er Y o4 3ppm HEMEE S
I SOABEREROLEIUL 96.4+3.1% LRFTH-
oo KBwIs7ofr Y vAoRIBMA: 0.2
ppm TH-ic.
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65 ARBRFOREHIJEDI-HOFLWHE
DRE
BEMEETE, UpR AR
Meffiek, 17, 463 (1976)
I 2 BAHGEEC AR R 0 JoE 7 A L 2 E
TRHILODARE AN E UT, A TINGEES
XU AOAC i Jufietingd Lchi L, Chittick o¥¢t
el B gk Tk Ue BEEURH(NaHCOy)
3 X O —TFLCRESE T 3 % IV TR p 7 Ik i
RUSE Lick 25, UHGLE, IETE, TRDUER Soxi

BAST, £EEHES:

WIS ShoZon)ikcli s = b .
Lf‘fJ*O'C WRESAE Ao S AR & LTt

&@am&yr*
* RPN A AR

66  FIDBICEHRENLBOURT TSI LEOR

Heeiz

&ZHY), BIAGENE b, 22, 370(1976)
SR Lo Ochoiziifishi QAC O
KOy LT 5 DA MMgETH ol W=
2 ) — AIETETIINT D L T ORI BRI e h
BT bt ¥ BPBEfikiz X5 QAC @
EINR =2 2 — A THHENBEDT=X ) — 1D
ErFHic o T Uicds It RIRGTEMEcliET 2
DRI Lo,

PDEoiileBa LT, Mofcilfianie QAC
DT A 7 ) — = v ZFIERTET L.
TGS flRz oWl L 2 5,

ey Le.

1fkiz QAC %

67 XTMARI—YNIEHEELTIFEADOME
EOREE
EHOGEE, T+ fiiE, 17, 478(1976)
L DIMINEL ALY R = — 2 v R 2 WIRITE LT

SEOI S R o T Lie, WOIREL 50 mi 2 BifR
7vE=wa 10g 2EML, HHLTHesEom

PRILE TR I Uk, SLod SEE LU 62~65° Dl

ZHbh, 100° TG UG AT LA,
63°,307r, 80°, 5 INMFLOREIUIETLEIZEAY
b,

ML CTRERAL 7% e kAT 5. 110° M Lo
Tan s SEASEANC /7 » o 4= 5L T2 BB AR T
5. o UHT i UicdFlds ST o RE S
m%~%°0%05ﬁ,wm%ﬁk%%olﬁféo

. BEAoWE L UHT o {ifTa o &

MNTED. 2VA7RTME80~85° O lnihs & 15T
LIS, BFLo2izfyiemofifii e LTlh 5.

68 FREH(FEe FamE, VLSRR, RAFHR
OHARIAR M 57 14 —CHIT2AMBIRLED
FELTO p- FLA LESDER
HETEET), MR, BHOREE:
22, 368 (1976)

Hiﬁ”&@%ﬂ“ﬁ“gf&wxﬁn"FYJ7

BIREF OV X O L DEITAR S A o

vkLJﬂm#ﬂn\oU“JJIWn>P%@ﬁ&GCTt

b,

4 —iZ X

F7=Y F20nD X 5Ed bR T Lo hH
M, iR h T AsTe=R N ST 74— ,f\”i'

T,&m%vvﬁuz—w%97$—b$):17w
(V®+H£Q(wm&mmmabfmmbfﬁz

B35 7 4 — RN, YAV,

v F e TORURRERL, L ‘Thi)f@{ﬁif&ﬂfﬂﬂ
BIONLATHEADIH LT, 77 =Y FORE
BEi o h & 3 FO RO 2 Tl b K& WIREELE
Mt 2R ARR_ROTAO IHEHETHY, 72t

7Y FOE— 7NN e~V Th D bk &k

Z, Zh b 3o RIFHO PN R 2 33 5 8
THETH 5.

Koo T AT 4+ CREEG = AT AL N
AR AL, T T =Y VERAIBEEEL L
TRV ORAHTTH DM, Zh b ILofR{rfhzo
WCDRBEFTSES (Lhd DX d iy —2Ad
fodfew) KlE, Thbin X DT U REGRGRI A AT
TAHPGREENEAELE Ly, £ 2T, ShORIFR R
LA OB Uik e ot Lie. &
DML, p- b A A ATEV RIS TT e+ T =
YD /2T ThD, Lnd it 3 MoRIERS,
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69 Photodecomposition of Captan and Difolatan
Yoshio KANEDA, Akira YAMAJL* Masahiro
IwaiDA and Yousuke OHKURA** : Chem.
Pharm. Bull. (Tokyo) 25, 179 (1977)

It was investigated on the decomposition rates
of captan and difolatan dissolved in organic
solvents on exposure to light of a low pressure
mercury lamp, the isolation of the decomposition
products and the characterization of their chemical
structures. Being insoluble in water, they were

dissolved in n-hexane and ethanol, then the solu-
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tions were irradiated and the residual fungicides
were determined by gas chromatography with
flame photometric detecting system. In each case,
the main decomposition product, obtained as
colorless needles, was found to have mp of 138°
and, by the comparison of its physical properties
with those of the authentic sample, it was identi-

fied as cis-4-cyclohexene-1, 2-dicarboximide.

* Osaka University Hospital
** Kyushu University

70 TPD f#&HZXy02 571283 5477
F=FAFLELIUEORES BOTICE/-
sec-7FILTIDER
ﬁ*u TREE, SEIER, BWTEY - /i, 18

(1977)

H%+77$~Px%»(HM)m;w%@m%¢
IR PEY) (RAF ARV AL S A=A AR —
F (MBC) 353002-7 3 7Ry R4 3 ¥/ —n (AB))
ST E ) -sec-FF AT I V(BA) X vEVAL
B vt Lt FPD-GC 1o X vl 55w iEsr L
o,

@IFES TCRII Y h oL RM=F1
TR L, 7A 337 FA LI LTHEDITE
DB, NvEvALF U ERTTo .

()43t o, TPM, MBC, AB 7t 0% BA OFF
EF IURLE ST HEMENEZ, WTFhd 0.5
ppm {EIATHY 909, 0.1 ppm {,’ﬁZ}H'C* 80~85% T
o 7o, BiHREEEIT BA0.01, AB 35 X0 MBC 12 0.02
ppm, TPM CGi% 0.04 ppm THoie

71 EARHBOYILE B, Fe FORE, RA
§@, HNFLBEIUNSHEF L REERT
AFLEoRREER
SHIER, &FET, ORED, BRI :
fmrkqbst, 23, 100 (1977)

(WA D — AR & PR o ERIT 2 W 1 f7
5rlickh, Aivkdin L, WHEREDOHD
FUERBHIE L, RIFEIOMRE LTS & LN TE
7o

(@274 F v RUGHE = AT ARE B OEL &
OHERCE T, KEED V v ARG A2, —
MXBTETLD, ST+ F v RUFFHR=AT AEN
T VKRBT Uic o ok 4y i B ik T3 2 &
MRTEI.

AT —X, Lz—, UHALZE, XbirolZ
T Ltcifr, #A{RTEF 200 ppm T 86.4~99.4%,
20 ppm Ti 84.0~95.1% OERELE Hivt.

72  Studies on In Vivo Formation of Nitreso
Compounds (VII) in Vitro Formation of
Nitrite by Mixinz Different Kinds of Foods
Hajimu ISHIWATA :J. Food Hyg. Soc. Japan
17, 369 (1976)

In vitro formation of nitrite in the incubation
mixture of some vegetables and natto was studied.
When the mixture of Chinese cabbage-natto,
radish-natto or spinach-natto was incubated at
37°C for 1-4 hr, the formation of nitrite was ob-
served, and the maximum concentration of nitrite
was more than 500 ppm. It was confirmed by the
experiment using sodium nitrate and Bacillus natto,
a nitrate-reducing bacterium, isolated from natto
that nitrite in the incubation mixtures was formed
from nitrate in vegetables by B. nallo in natto.
These results suggest that nitrite, a precursor of
carcinogenic nitroso compounds, may be formed
in digestive canal when different kinds of foods
containing nitrate and nitrate-reducing micrcorga-

nisms separately were taken at the same time.

73 Studies on In Vivo Formation of Nitroso
Compounds (VIII) In Vitro and In Vivo
Formation of Dimethylnitrosamine by the
Mixinz of Different Kinds of Foods
Hajimu ISHIWATA :J. Food Hyg. Soc. Japan
17, 423 (1976)

Remarkable amounts of nitrite were formed in
the juice of komatsuna, rape “Komatsuna”, after
incubation at 30°C for 24 hr.

composed of the incubated komatsuna juice, marine

When the mixtures
products and simulated gastric juice were incu-
bated at 37°C for 1hr, 5.6~25.9 pg of dimethyl-
nitrosamine (DMNA) was formed. Furthermore,
0.12~0.53 g of DMNA was detected in the sto-
mach contents of guinea-pigs which were admin-
istered with the incubated komatuna juice and
In the
which

administered with incubated komatsuna juice and

salted guts of cuttlefish, “ika-shiokara”.

control groups of the animal experiment,

water, ika-shiokara and water, or fresh komatsuna
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juice and ika-shiokara, DMNA was not detected.

74  Gastro-intestioal Absorption of N-nitrosodi-
methylamine in Guinea-pigs
Hajimu IsHIWATA, Hiroko MizusHIrRO, Akio
TANIMURA and Toshiro MURATA* : J. Food
Hyg. Soc. Japan, 18, 57 (1977)

Into the center of the ligated small intestine or
stomach of guinea-pigs, 250 #g of N-nitrosodime-
thylamine in 0.25ml of 0.9%% sodium chloride
solution was injected. Disappearance curves of
N-nitrosodimethylamine from the stomach and
small intestine were monoexponential, but that of
N-nitrosodimethylamine from the stomach was
considerably slower than that from tle small in-

testine.

* Shizuoka College of Pharmacy

75 Studies on N-Nitroso Derivatives of N-
Methylcarbamate Insecticides (I) Properties
of N-Nitroso Derivatives of 3-Methylphenyl
N-Methylcarbamate, 3,4-Dimethylphenyl N-
Methylcarbamate and Naphthyl N-Methyl-
carbamate
Ayako SAKAI and Akio TANIMURA :J. Food
Hyg. Soc. Japan, 18, 164 (1977)

N-methylcarbamate insecticides are used in place
of organochlorine insecticides. The N-nitroso
derivatives of 3methylphenyl N-methylcarbamate

(MTMC, Tsumacide), 3,4-dimethylphenyl N-me-

thylcarbamate (MPMC, Meobal) and naphthyl N-

methylcarbamate (NAC, Carbaryl), which are

relatively much in the amounts of using in Japan,
were crystallized, and their physico-chemical pro-
perties and stabilities were studied. It was found
that these N-nitrosocarbamates were rather stable
at room temperature in organic solvent in the
dark but extremely unstable to light. Especially,
3-methylphenyl N-methyl-N-nitrosocarbamate (NO-

MTMC) and 3,4-dimethylphenyl N-methyl-N-

nitrosocarbamate (NO-MPMC) were completely

decomposed when their ethanol solutions (10

mM) were exposed to sunlight through glass

for 3hr. Nitrosocarbamates were decomposed with

increasing in the acidity of the solution. When

20% dimethyl sulfoxide solution of NO-MTMC (10
mM) was kept at 37°C and pH 5.8 or 1.2 for 1hr,
it decreased to 93 or 67% of initial amounts, re-

spectively.

76  Studies on N-Nitroso Derivatives of N-
Methylcarbamate Insecticides (II) Kinetical
Studies on the N-Nitrosocarbamate Forma-
tion from 3-Methylphenyl N-Methylcarba-
mate or 3,4-Dimethylphenyl N-Methylcarba-
mate and Sodium Nitrite
Ayako Sakal and Akio TANIMURA :]. Food
Hyg. Soc. Japan, 18, 170 (1977)

The rates of formation of nitrosocarbamates, 3-
methylphenyl N-methyl-N-nitrosocarbamate (NO-
MTMC) and 3, 4-dimethylphenyl N-methyl-N-nitro-
socarbamate (NO-MPMC), from sodium nitrite and
N-methylcarbamate insecticides, 3-methylphenyl
N-methylcarbamate (MTMC) and 3,4-dimethyl-
phenyl N-methylcarbamate (MPMC), were studied.

The initial rates of NO-MTMC formation were
proportional to the concentration of MTMC and
that of sodium nitrite in the ranges of 2. 5~10 mM
of MTMC and 25~100mM of sodium nitrite at
pH 2.0 and 37°C in aqueous solution, and the
initial rates increased with increasing the acidity
of reaction mixtures, being almost proportional
to the hydrogen ion concentration from pH 3 to
pH1.5

The initial rate of NO-MI?MC formation was
almost similar to that of NO-MTNMC formation at
pH 2.0 and 37°C in 20% dimethyl sulfoxide (1.1

times).

77  Studies on the Formation of Nitrosamines
(V) The Effects of Citrate, Tartrate and
Thiocyanate on the Rates of Nitrosation
Miyako YaAamamMoTo, Takashi
and Akio TANIMURA :J. Food Hyg. Soc.
Japan, 17, 363 (1976)

The effects of citrate, tartrate and thiocyanate

YAMADA,

on the initial rates of nitrosation of hydantoic acid
(HA), ethyl N-ethylcarbamate (EEC), dimethyl-
amine (DMA) and sarcosine (sar) were studied
under the simulated condition occured in the

human stomach after ingestion of foods. Citrate
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and tartrate are present in foods widely, and
thiocyanate is present in human saliva. The rates
of reaction were calculated by measuring the
absorbance spectra of reaction mixture periodically.

Thiocyanate accelerated the rates of nitrosation
of DMA and sar (secondary amines), but did not
influence those of HA and EEC (amide compounds).
On the other hand, citrate and tartrate accelera-
ted the rates of nitrosation of HA and EEC, but

did not influence those of DMA and sar.

78 PEKIPOEHE, BEBIAOEE
FHZES: « A Tige, 26, 1020 (1976)
FRERS O, W4 4 v OBEITOWT,
B K3 ak s RBSERERTEL Lic. RIRIGR
ORET BT, FEREH SR TSR ELRY 5
= VEENC Db - C, BRRMEA LKMERbF + U v Al
X AREETEN D 2 v o FVERERER R Ui, Rl
pHO st LB 7 v & = v A2l TiT o 2.
SR U AR E L, BRI+ izAr7
2T IFEFTFAF VYT IVILILYT
Vhw SV v RIGTHE Ui, W44 vizs F 3
VABGATCRTELTCHRBRA A VEL, 7V Hy
7YV v IRIERT-lc. MHFEOLELHA 4 v L

7o EURIEATIROTH L0 % TH - fe.

79 FD & C Red No. 40 (Allura Red AC) ®i&
HELSUCEERSRICE T 2#RME
PERIEAL T ¢ AR EEDITE, 26, 1036 (1976)

B OWTIIARE LORA RSB TEOH
RENER X » THRIcB 7w, HAfMIETS 5
TN ERlctcinn. BEATIIKE, #7252k
WTEBANDLHSAED bR T2 2, b E TR
JARFAIER TR b, AN BRIEZR Y0
Db otcied, fhhboRIB v L.

EEEFHCOWT, 3, Lot Bk kETk
5 8B ORI OWTGEN, S bin
i BORKIIBECOWTIRE AT, 7 J athiil
FL, IhboJida Mt o 5o R
RrRdi.

HOB VI BT MBSO TR R b
FOEH, W, SV EhesT o %, o
bicE, EoicfriifTofiioZic X5 il
R, BSROFGAERITCRTOES TR
DTN

80 HGEMMAOER I~VI

ME=SMW: =a—7—F4 vFALY —, 18,

(5) 49, (7) 49, () 65, (10) 65 (1976)
LRI OB ot k, TRICHE & felheh
B HDOMTHEEDNTO~NE. F ¥, (H) EEicE
§t, HTH 5\ S EN LR LTREA L, OF
BCHFAETHEND B IR 2 TR L.
OV, Kk LTETHIERRAL V)Y vh ) v
(V) ZVF 1) FvBIVAT Ed44 P bUiT
(VDB X7 L 2 — 2o, ¥AZu=<t
574~ (GC), SEpik 7 v~ #3574 — (HSLC),
YVIRITTT7 4 —~, BERFIRIEDH LoE0R
NEEo, MxOHERH L. kit GCEs
IO HSLC iwowT, LIS oLERE 5 5 izl
BV BRI EE WA IR B R O

81 TA4APFLLEERKEOFTLRORREZD
FIRER #3)
—FER, #H ¥4, 17, 337 (1976)
<4 2 b F¥VOARGROTACEIISHHRo—
DELTORRBEETE <L a3 Y vEEHOF
HRWWBI LT, FEHF LN ETRALHMRE LER
CkiF 5 BHFEERE 3 X U AR ORENT X 5 Mm%
BE L.

777 bRV URBELTREHR ICL O MM
N Aspergillus flavus COREERT, £ & LTHEE,
Py e e 2 ERECEC & 2 IR L, whiA
F, EEfiS XURTHAR SRRk ETEE, %Ik
MY DS IRAEBCHEY S b, B ASEE
W EEEID IS RV b L.

AFY S b A VIELERERTRD A, versicolor
BENE L FOMTRICA ST L, FoBofs
B b B IO CHEELRTTHZ L emEL
7o,

F 75 Fv VLT, A ochraceus TILf 5
R ARAMBENMELS, Bk X b ERENE
LS RB T ExPHLMI L.

zhizx U, Penicillium viridicatum CIZEHE, W
T ERERCE 7 5 b & v VESRFE LSRN X
TWw5.

DA, Aspergillus, Penicillium W8V % f= b5 T
EAWEHOFEETS2A=) VEE, AV Y VieonT
WAEL, LR, HBHFERXVATRERLEME E LT
O P. expansum QPEEENMNMT LIRS Z E%IR L.

<A a2 by BT AWENME R ED S C LA
WG T 2 e 2 IR Thdb &
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I L. (Sordariaceae, Pyrenomycetes) isolated from soil,
Saitama-pref., and Sporormiclla pascua (Niessl)
82 REOISULAUVHFHEHICHTIHR 7AXRJIL  Ahmed et Cain (Sporormiaceae, Loculoascomy-

FLR« 7IFTAHERO A alcHT BHEEME
EROFUSLIVT 7T M EEHEDOA

£
KEBRTLAE®, PTATRILLLYY, —FER;, MEMIKT,
T Wer~az2r4>y, 2, 39 (1976)

PR S VDI S UAUYEELTmM bR D
Aspergillus flavus ZEARMTTEUIT X DL, 5%
e LTHIEE, FRLGEHE, A=Y vk e &b
HILN UL ChboiETE, k0777 Py

FEEfig e 23T X ~FTaz t®:U) omiz L
fo.
, Iefnheo A, flavus, A. parasiticus 12
DU 'Cl“.lﬂd‘;i" BT ot d, JHELS Ok &
[EERCY N Rl o A Py R

HEDHEMZ L D2 DT 5 U UYEIHED iHED

ARELT 7T b2 v THH T EAET L.

* PRSI
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83

FEMORT
BgRkEOTIa b EEN
—FER w42 vy, 3/4, 16 (1976)

<A 2 b FVARBROLEEL LT, 46, AR
WBiFA <A a b vEEHOS MR AITE LT
3o< i, LML LR TEEODDT ETH

LM h=A 3 rFy yoriT Aspergillus flavus,
A. versicolor D775 v ¥y, AFVITEVA
F VL, FhEhoOE (FERAEEED) LT
OFMMMNHHRTE - EHMHETHD Z LEFHELOK
G E Wb B & A Caas Ui,

DG Aspergillus, Penicillium OWIRC ¥ e b
A4 atF VL LTHIF IRy Y, =Y ) V[
PEETH oo T L.

Fusarium JojEkT 35 LT Y 27 £V
M, €7 V7 vienE, ThXhoRENiie ages
ML Ga L.

84 Zopfiella

matsushimae and Sporormiella pascua

Two noteworthy Ascomycetes,
Shun-ichi UpacawA and Kouhei FURUYA*:
Journ. Jap. Bot., 51, 118 (1976)

Two peculiar species of Ascomycetes from Japan

are described: Zopfiella maisushimae sp. nov.

cetes) isolated from Ephedrae Herba which was
imported from China. Z. matsushimee is charac-
terized by triangular ascospores with a lateral
germ pore and a short hyaline basal cell. It docs
not correspond with any known species of the
genus, hence is described as new, S. pascua has
hitherto only been found on cow dung from
Furope. This isolation may actually represent a
new record of the species outside the above

locality.

* Sankyo Co., Ltd.

85 EFAICHHBTTIT MFLLAEMOHHIC
20LT
Fllte—,

e

frm 7 BRAL%,
FRIEEEUI, ;—u’}r"’ o
v, 3/4, 35 (1976)

MARPEAER L LT, HE, K30 KN Ak,
BN, Ptz AER, IRk, T, Wkol08A,
TR RS & UTITIHG R R g Lic, 2ff &
LTI 7 » —~ 5% Aspergillus [R5 E MG,
STIRFH R OEIAEhT F3 Lt AL niger OFFEN D
WL, Ft Euroium (=A. glaucus), A. flavus
LELRD S . DEEIR T A, flaves 15ERZ oW
<775 bﬂ?//d_ HERRAT LA, Rz v
PEFRTT & v ahic 2T 2owT Bx nEhITh
4.1, 4.6ppm JPE SN, ZOUMIHFRE LT
\fz ATCC 15517 ¥k B, 16.6, B, 0.4, G, 54.0,
G, 0.7 ppm, 71-NU-48 ;o B, 16.7, B; 0.9, G,
42.9, G, L.Oppm &b 5 EAPENRE b
M, 773 F v LR LTS T LHEWD
DTN ListinT, 777 b % viEfERDS
it & LIS AT Rk ERFIC W THRR T 43
b Ebhd
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86 Tremorgenic mycotoxin from Penicillium
paraherquei

Takumi YosHizawa¥*, Nobuichi MOROOKA*,
Yuzuru SAWADA** and Shun-ichi UDAGAWA :

Appl. Environ. Microbiol., 32, 441 (1976)
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A tremorgenic mycotoxin was isolated from
Abe ex G.Smith and

identified as verruculogen.

Penicillium paraherquei
It was produced at
the rate of approximately 1mg/g of the dried
fungal mycelium cultured on peptone-enriched
Czapek-Dox medium at 28°

* Kagawa University
** Kochi Education Center

87  Penicillium paraherquei Q&ETH<{a b
FLC2o0T
FREFE, MEE—* FElE—:
* v, 3/4, 39 (1976)

T EEaH oS X b oy Uic P paraherquel
1S VCR ALY €5 verruculogen wA:pE3 %
ZERMoT, b= 2 —~F =T OREDY» LS
WE&fte P paraherquei 107§ {Kiz 24 ~C verruculo-
gen APEPERANGE Lic. #5E & Lio&ikkic verru-
culogen AEpEMEARD, Tl b 0 » v
penicillic acid EJEll AR 7o, L4D2E0Y, (b220Y
BEOMEY b L 2 M0 H €M P, paraherquel
OiEoX ki T 0 L Bbh b, BN 1)
BAEZ LDAMDO A = by /G TER
Ths.

* EHNRFPLER M LE R
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88 Differentiation of Urovaginal Septum and
Period of Abridgment by
Testosterone in Female Rat Fetuses

its  Critical

Kunio KAwASHIMA, Shinsuke NAKAURA,
Shigeyuki NAGAO, Satoru TANAKA, Tsukasa
KuwaAaMURA and Yoshihito OMORI: Endo-
crinol, Japon, 24, 67 (1977)

The chronological differentiation of the urova-
ginal septum of the female rat fetus and its cri-
tical period for the virilizing activity of testo-
sterone were examined by measuring the urovaginal
septum length directly under microscope equipped
with a micrometer.

Until the 18th day of gestation, definite dif-
ferentiation of the urovaginal septum was not
observed, but thereafter the septum developed
rapidly and on the 21st day it was built up almost

completely separate the urethra and vagina.

Following a consecutive maternal subcutaneous
administration of various doses of testosterone in
olive oil for 4 days between the 17th and 20th
day of gestation, a significant abridgment in
urovaginal septum length was noted at a dose
level of 0.01 mg/rat.

In the chronological examination, a significant
inhibition of urovaginal septum development was
observed 3 days after a single dose of 5 mg/rat of
When

the same dose of testosterone was given on the

testosterone on the 17th day of gestation.

16th day of gestation, no effect was observed in
the urovaginal septum length of female fetus on
the 21st day of gestation. Inthe 17th-day-treatment
group, however, a highly significant abridgment
in the urovaginal septum was noticed compared
with the control. Further abridgment was observed
in the I8th-day-treatment group, and the 19th-
day-treatment group showed the largest abridg-
ment, but the length change in the 20th-day-
treatment group was comparable to that in the
17th-day-treatment group. On these findings, it
was concluded that the critical day of urovaginal
septum abridgment by the virilizing activity ex-
ogenous testosterone appeared to be the 19th day

of gestation in female rat fetuses.

89  Virilizing Activities of Various Steroids in
Female Rat Fetuses
Kunio KawasHIMA, Shinsuke NAKAURA,
Shigeyuki NAGAO, Satoru TANAKA, Tsukasa
KuwaMURA and Yoshihito OMORI: Endo-
crinol, Japon. 24, 77 (1977)

Virilizing activities of nineteen steroids were
examined by a method measuring the abridgement
of urovaginal septum length of female rat fetuses
directly under microscope, following oral admini-
stration of the steroids to the mothers for 4 days
during the late period of gestation.

The characteristics of the virilizing activities of
the steroids seemed to depend on their chemical
structures.

No virilizing activities were observed in pro-
gesterone, retroprogesterone, chlormadinone ace-
The intro-

duction of 6-methyl and 17-acetoxy groups into

tate and nandrolone phenpropionate.
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progesterone exhibited a marked virilizing acti-
vity.

With testosterone and its derivatives, the in-
troduction of 17a-ethynyl group into testosterone
slightly decreased the virilizing activity compared
with the parent compound. On the contrary, the
introduction of [3,2-C] pyrazcle ring in addition
to the saturation of A-ring strikingly increased
the virilizing activity. The most active virilizing
steroid in this group was stanozolol followed by
oxymetholone, methyltestosterone and dimethy-
sterone. Testosterone propionate was assumed to
be less active than methyltestosterone by this
route.

With 19-nortestosterone derivatives, the virilizing
activities of compounds with 17a-ethynyl group
were moderate, but the presence of 17a-ethynyl
group caused a marked increase of virilizing ac-
tivity. While, nandrolone phenpropionate with
long side chain at C-17 exhibited no significant
virilizing activity.

The present results show the possibility of the
evaluation on a potential virilizing activity of
compounds in the female fetus, and also suggest
that a dissociation between the virilizing activity
and the androgenic activity may exist among some

compounds.

90 Quantitative Evaluation of Fetal Viriliza-

tion by Steroids. Anogenital Distance

Method

Kunio KAWASHIMA, Shinsuke NAKAURA,
Shigeyuki NAGAO, Satoru TANAKA, Tsukasa
KuwAMURA and Yoshihito OMORI : Cong.
Anom. 17, 47 (1977)

The anogenital distance of female rat fetus
on the 2lst day of gestation was measured by
sliding caliper (macroscopic method) or on the
sagittal sections of the pelvic region of female
fetus under a microscope equipped with a micro-
meter (microscopic method).

The anogenital distance of 190 intact female
fetuses were 1.07+0.21mm with macroscopic
method and 0.724+0.13mm with microscopic
method, respectively, and also significant correla-

tions were observed between the fetal body weight

and the anogenital distance.

Following maternal subcutaneous administrations
of various dose of norethandrolone and methyl-
testosterone for 4 days from the 17th to 20th day
of gestation, dose dependent extensions in the
anogenital distance of female fetuses were ob-
served, but macroscepic methed showed a remarka-
bly less sensitivity compared with microscopic
method.

The long-dose-response relationships were ob-
tained on the relative values of the anogenital
distance to the fetal body weight with microscopic
method, and the relative petency of norethandro-
lone to methyltestosterone was assumed to be
0.191 with fiducial limits of 0.135-0.257.

91 Pyrogenic specificity of endotoxin and exo-
toxin A

Seizaburo KANOH and Dennis W. WATSON:
Japan J. Med. Sci. Biol., 30, 64 (1977)
Lipid A, a toxophor group of endotoxin (LPS)
the

biological specificity has never been clarified com-

has been chemically determined, however,

peletely.

We studied the pyrogenic cross tolerance ex-
periment between lipid A of E. coli LPS and that
of Mima polymorpha var. oxidans which failed
ester component within the molecule, and con-
firmed to be different between them in the biolo-
gical activity. On the other hand, it was investi-
gated that enhancement toxicity of LPS with
exotoxin A which has been isclated from the
filtrate of Strep. hemolyticus type 12. We also
studied further the interaction of pyrogenic re-
In the rabbit

pre-treated with exotoxin, pyrogenic substance was

sponee between LPS and exotoxin A.

markedly appeared in the CSF (cerebrospinal fluid)
of rabbit after injection of LPS, The mechanism
of the reaction was investigated and the following
results were obtained ;

1) MPD-3(Minimum pyrogenic dose of 3 hours)
of exotoxin A lipid A/BSA of both E. coli and
Mima LPS and LPS of both E. coli and Mima
was determined by ic or iv respectively.

2) The highest ratio of iv/ic was observed in

exotoxin A among them; exotoxin A was signi-
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ficantly neuropathic.

3) After reserpinization in rabbit, exotoxin A
was markedly toxic when injected by ic and it
was possible to identify exotoxin A from other

toxins in the reserpinized rabbit.

92  Studies on the interaction between proteo-
lipid ard bacterial pyrogen
Seizaburo KANOH and Yoshiyuki OGAwA
Japan J. Med. Sci. Bicl., 30, 67 (1977)

It is well known that the febrile response to
LPS depends on both the species and the age of
animals, Development of brain blood barrier (B.
B.B.) has a close relation to the myelination of
the central nervous system (CNS) which could
response to pyrogen. Therefore, it is possible to
postulate that proteolipid of myelin and its parent
glial plasma membrane might affect the febrile
response to LPS. From the point of view, we
investigated that the interaction between proteo-
lipid and LPS. The following results were ob-
tained.

1) By iv injection, no pyrogenic response was
observed in rat and chicken but it was observed
in rabbit. However, by ic injection, pyrogenic
response was observed markedly in all three
species.

2) Pyrogenicity of LPS was markedly inac-
tivated by brain proteolipid fraction of the species
and the order of decrease was as follows; the
chicken, rat and rabbit.

3) After incubation of proteolipid with LPS, the
mixture was chromatographed on an LH-20 column.
A new peak of protein in chloroform efiluent was
observed, but other elution patterns were un-
changed.

4) The new protein fraction in chloroform ef-
fluent was markedly pyrogenic.

From these data, we suggested that proteolipid
might play an important role in the pyrogenic

response.

93 DPyrogen test & Limulus test @3¢
BAAREEIE, RS2 ¢ 7 b A= DEEEA
DER Y vEY YL, B, 29 (1976)

Pyrogen test & Limulus test DJFEIM: 2831,

[V el R ¥ A1 S YR

(1) BIEOTEETFETC DT RO I % b
Blicka s, 79 2R XS RIBERED bh
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@) 77 ARRHEHOWHERFD I B Th» & i
RIGtE» R4 0 LPS SEiTh o 1.
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BEILRIG L.

(4) EHErmcRA S hic LPS iwouwTid, Pyro-
gen test [XIERTEOEBIT i BT, RIFT—EDR
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94 REFAFRSELAMBEZELFLVYEONDSR
#EFLARBLEZAERFORICONT
HH O, R R IIGEER 0 /IR
73, 63 (1977)
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95  Studies on pyrogenic tolerance to bacterial
lipopolysaccharide in rabbits
Seizaburo KANOH and Akira NisHIO: Biken
J., 21. 38 (1977)

The development of pyrogenic tolerance was
studied in rabbits treated with varying doses of
E. coli lipopolysaccharide (LPS). The following
results were obtained.

1) Development of pyrogenic tolerance seemed
to proceed with two steps; that is, first step in
which tolerance appeared rapidly and the second
step which proceeded more gradually or steadily
in response of repeated by the injections of con-
stant dose.

2) Tolerance induced by the latter method was
not absolute; the rabbits were still sensitive to
increased doses of LPS.

3) Rabbits immunized with E. coli vaccine lost
their pyrogenic sensitivity of parent LPS to some
extent.

4) Following intracisternal injection of LPS
into tolerant rabbit, pyrogenic response was not
decreased but rather enhanced in comparison with
control.

5) The contents of nor-epinephrine and sero-
tonin in the brain did not differ between normal
and tolerant rabbits.

6) The mechanisms of endotoxin tolerance

remain to be further studied.

96  Effects of endotoxin on the pregnant rat
Seizaburo KANoH: Teratology, 14, 242 (1976)

It has been well known that some bacterial
endotoxins could be abortifacient as well as py-
rogenic in pregnant animals, To clarify the re-
lationship between abortifacient action and py-
rogenicity, we investigated the effect of endotoxin
on the pregnant rat and the following results were
obtained :

(1) The pregnant rat received endotoxin
(LPS) derived from E. coli at the dose of 1,000,
100, 10 or 1 #g/kg on the 7th, 12th or 17th day of
On the 7th day of gestation, LPS

showed little or no effect on the body weight of

gestation.

dams, causing virtually no fetal absorption and
fetal death. But on the 12th and 17th days,

significant fetotoxic effects were noted in a dose-
related manner.

(2) By ip injection of LPS, the body tempe-
rature elevated slightly, but it decreased by iv
injection.

(3) The protein content of amniotic fluid in-
creased by LPS injection.

(4) Placental ATPase was inhibited in vivo
and in vitro by treatment with LPS.

These data suggested that ATPase might be one
of the important factors to express the pharma-
cological activities of LPS.

97  Effect of reserpine on the pregnant rat
Seizaburo KANoH and Tkuko MORIYAMA :
Teratology, 14, 247 (1976)

Reserpine is widely used as a therapeutic agent
for tozemia of pregnancy. It has been reported
that reserpine induced skeletal and eye malforma-
tions in rats. The main teratogenic factor in the
pharmacolgical actions of reserpine is still obscure.
In this study, we focused our attention on the
production of small for date (SFD) fetuses by
reserpine at various stages of gestation. One
mg/kg of reserpine was administered ip on the
7th, 12th or 18th day of gestation, and the off-
spring were examined for gross malformations and
body weight. Body weight of the dams was
decreased by the reserpine injection at the early
stage of gestation. Some malformations including
SFD were induced by the injection at the middle
or late stage of gestation. When multiple injec-
tions of reserpine were given at the late stage of
pregnancy, SFD f{fetuses were often induced.
Reserpine caused a long-lasting loss of appetite,
sedation and decrease of body temperature in all
dams. Starvation of dams for three days at the
late stage of pregnancy did not induce SFD. It
was confirmed that SFD was not directly related
to the anorexigenic effect of reserpine, but to

other pharmacological properties of reserpine.

98 Reserpine [Tk 3 SFD R&E(CHWWT
TR T*, RS =IR 0 BAERARESM
2k, 26, 1 (1977)
EESBRTHoTIEL BERETHD L O%
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Small for Date (SFD) &FFFiL, ZOHEE L MiT
RS HTS. Z ORBERBITY0ENSEL,
REFPRTH D . RRAMCIEER OB HhvisdEic X
<T SFD AgThid, roffinciit+s ez
BRKTHS.

FHEO, BE, REANEOPEHTE LCERE
n, FOXELFEEAIZEMREL7 @ v OREBIFH
“H B & &R B reserpine RILIR T v MICEA Lic &
=%, SFD ofpiiZd bhnt:. 1 mg/kg © reser-
pine #4F4E 17,18, 198 Bic 3 @ik4Thi¥ SFD ©
FREMBD bR, TfoT v MAEGER, AERD S X
UEEMER R ERRRS. —FY i foRBic LT
SFD oFdsdisno vk, TOEAIBFI 2278
brLoLELLRI.

* ZERBRITEREEAY

99 BRBEFCHITIEHNOBRE - KBICHTIHR
(85230 Acetylsalicylic acid EDOR5HEO
Acetylsalicylic acid 35 & U Salicylic acid @
Mt RECRETHARERMDHEOZE
BRTS=EE, JHFRRESC  ISJNEREE, 13, 539
(1977)

Acetylsalicylic acid (ASA) % Pyrogen(LPS) = X
o TRHE LOLREBICIE L, TOfRSR &Mk
B L OB R TH ORF-Es USRI &
DUWTH LEUTF O 218,

1. AR L TASAREEY S b o1

2. LPS KX BAZHEDHML ASA 05z X hil
SRR E R,

3. ASA OmAHLEEILI 5% 5~10 min TRTES
EETiE L, DM, SEPHIciiid L, = OBt
LPSo#E Ik XU EREMMOEEL 51, fRa LPS
K0 2B IR B S LIy, 3 LSRR L
it

4. ASA oEehiciidac T RUEHTDS
Salicylic acid (SA) (ZHRIFELEE TH o RIFRIRrbE
L.

5. SA @ 5 Z TO ML LPS o X
BT EAE S Tl o

6. LPS %45 3N oFEClk SA (&N M
PRI L.

100 B&EMEHHFAO Limulus test OIEHICD
wT
JIS¥E 2 A, DofARS=E0 « fufsE, 18, 266

(1977)

Limulus test (L-test) O#d:fIEg¥E0TF~0EIB
oW THE L, fifio—iie L-test OISR ED
HAFFIET M, 7weekaafiibamic X virEL
BazEREL, & EAMHERITIVT Ltest Off
P27 7 ABHE R A UREE L BT L, 7
7 AREMREOMIER LRI —HTST &AL
7z. & BT Letest 24l A EAC B CHEE AR
12 X DRI LB 7c A - 72 Endotoxin 4l LB
ZhbDZ ek, L-test 375 A YTE B L
ey, 77 ABERED SV X BRFERE
5 ERoRE, Mt LUSH LA &
5 L.

101 Tween-60 OF v MIHTHEFHARICON
T
DIHARE =R ¢ AR

UL AZ—%T v P OIFEROEFIHIC R Tween-
60% 10, 1HXV 0.1% kb X HEA LIHKRR
Hrhx T, BERCRTHH8YRE LR, £0
MR ED B X U EEBRES T, ThEh 750
mg/kg XU 200mg/kg LAETH b EHIREN
DTHote. BIFEFLTIE, $POEEYELDOD
ZCHHRERED bhishot. & OETIEYITER
& LT 13.0+3.1g/Body, 1.6£0.21 g/Body ¥ X
Ut 0.18g/Body Th Y, MM bh 40g HEE7h,
B (50kg) ¥ hweifid 5k, 2kg, 200g LT
20g LY, ZOX5EAREBEIXIEETYOME 7
5. feo TERI Zh bLoR S B IREFINGE
BhhienZ ka b, Tween-60 OREABIER T/
LDE VLD, 0B F LU0 1% EENLOER
BHEFCLBUTORFTERDT, thboz Lh
LARO S v M T A AR LA EED L
(AR NS P RRY &N

102 FBA-90 5 v FICHTBEFHERICOVT
IFIE=ER AR

vAARALX—FRTy b LT FBA-90 % 10, 1
U015 L7553 X 5IE Lich R 2 EIROER
W 1 HEBE T, BT RN ERE L
FofEmE adEitiIE o X5 LD 13 500 mg/kg
PETiliadnl, BiF~oREL, 10%E5TH
L RMIUE ORI ERD I LS, BB FL 1L
¥, FRUUTF OEEEClaxd BT & 47 a8 fo
otz WES IUEEMRI ST Rz RILE
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103 DBiochemical Studies on 1, 1’-Ethylenebis
(1-nitrosourea) (EBNU) L
EBNU in Mild Conditions

Kazushige MoRrIMOTO, Tsutomu YAMAHA,

Degradatien of

Masahiro NAKADATE and Ikuo Suzuxki:
Chem. Pharm. Bull. (Tokyo), 25, 151 (1977)

1, 1-Ethylenebis (1-nitrosourea)( EBNU) possesses
antitumor activity against L-1210. The Kkinetics
of EBNU degradation
studied.

in mild conditions was
Aqueous solution of EBNU is unstable
The half-lives
of EBNU are 0.9 min in alkaline solution {(pH 9, 0),
13.3min in neutral solution (pH 7.0), and 45 hr

in alkaline and neutral sides at 37°,

in acid solution (pH 1.0). The dependence of the
observed rate constant on hydroxyl ion concent-
ration is expressed in the following equation.
kovs(min~t) =1050[{OH-]%-65

The effects of various amino acids and thiol
compounds on EBNU degradation were investi-
gated. The rate of degradation is accelerated by
cysteine and 2-mercaptoethanol, but not by glu-
tathione, However these three thiol compounds
seem to react with EBNU through unstable S-
nitroso derivatives which have the absorption

maximum at 335 nm.

104 Basic Studies of Various 9°mTc-Labelled
Renal
99mTe-Malate

Toyohei MacHIDA*, Makoto MIki*,

Agents and Clinical Application of

Masa-
taka Uepa¥*, Akira TaNAKA and Isao
Nuklearmedizin, 16, 36 (1977)

Various renal imaging agents that were reported

IKEDA**;

in the past and a new agent, **m»Tc-malate as well
as 9mTc-cysteine acetazolamide complex were
prepared using electrolysis and electrochemical
methods., These were studied for their labelling
efficiency. After animal experiments with selected
9mTc-compounds, **mTc-malate proved to be suf-

ficient for renal imaging with adequate concen-

tration. **mTc¢-malate differs from other renal
imaging agents in the utilization of endogeneous
metabolic product.

The first half time of **mTc.malate in humans
is 17 minutes, on the average, and the urinary
excretion rate of 9mTc-malate is 364+6.05% in
1 hour after intravenous administration, 44+3.41%
in 2 hours and 50+5.62% in 3 hours.

In our 40 clinical experiences of *mTc-malate,
most cases demonstrated quite clear renal images
in the serial scintiphotos except cases whose serum

creatinines were over 4.5 mg/dl.

* Department of Urology, The Jikei University,
School of Medicine
** Dainabot RI Laboratories

105 RV 7F-OBEBREERCRIET Y~

BREOBEICONT
Bt %, W 1 fafniE 17, 444 (1976)

Z—nNOHEL AV VT F VE invitro T &8
TIGVITHEIE A RIS TR, £, +
H VT VROERFRIO T VA vF a2~ a VIE
O pHIZEFIZh 5 2 LM RBH ORI, +
v 7 VRO EL ofditk pH 2 fhRicBwTo
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106 Biochemical Studics on Phthalic Esters II.
Effects of Phthalic Esters on Mitechondrial
Respiration of Rat Liver
Terue TAKAHASHI:
19 (1977)

The effects of dialkyl and monoalkyl phthalates

Biochem. Pharmac., 26,

and some related compounds on mitochondrial
respiration of rat liver were investigated. In a
series of dialkyl phthalates, di-n-propyl phthalate
showed the mest remarkable inhibition on the
state-3 respiration. The inhibitory effects were
reduced with either decreasing or increasing chain
length for this compound. Di-(2-ethylhexyl)phtha-
late had no effect. On the other hand, in a series of
monoalkyl phthalates the inhibition was increased

as the alkyl group was lengthened up to heptyl.
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Relationship between chemical structure and in-
hibitory effect was also studied using some phtha-
late analogs and related compounds. It was shown
that the length of alkyl chains was more impor-
tant than aromatic ring structure for the inhibi-
tory effacts of phthalates. Mechanisms of inhibi-
tory effects by phthalates were discussed, and it
was suggested that dialkyl and monoalkyl phtha-
lates mainly acted as energy-transfer inhibitors
and blocked the point before the DNP-sensitive

site in the cnergy-transfer pathway.

107 Structures of Three New C,; Terpenoids
from an Acrostalagmus Fungus
Michio SATo and Hiroshi KAkisawa* :].
Chem. Soc. Perkin, 1, 2407 (1976)
Three new Cy¢ terpenoids, which may lie on the
biosynthetic pathway for the antifungal metabolite
LL-Z1271 « (1), have been isolated from an  Acro-

stalagmus fungus, and assigned the structures

@)—@.

(1) R=Me (2)
COH
0
COH (4)

(3)

* Department
University.

of Chemistry, Tokyo Kyoiku

108 Purification and Some Properties of Cyclo-
hexylamine Oxidase from a Pseudomonas
sp.

Toshie ToKIEDA, Toshio NIIMURA, Fumi-
nori TAKAMURA and Tsutomu YAMAHA : J.
Biochen., 81, 851 (1977)

Cyclohexylamine oxidase was purified 90-fold

from cell-free extracts of Pseudomonas sp. capable

The purified

enzyme was homogeneous in disc electrophoresis,

of assimilating sodium cyclamate.

and the molecular weight was found to be ap-
proximately 80,000 by gel filtration. The enzyme
catalyzed the following reaction:
cyclohexylamine +0,+4+H,0——cyclohexanone
+NH;+H.0,

The enzyme thus can be classified as an amine
oxidase; it utilized oxygen as the ultimate electron
acceptor. The pH optimum of the reaction was
6.8 and the apparent Km value for cyclohexyl-
amine was 2.5X107¢M. The enzyme was highly
specific for the deamination of alicyclic primary
amines such as cyclohexylamine, but was found
to be inactive toward ordinary amines used as
substrates for amine oxidases.

The enzyme colution was yellow in color and
showed a typical flavoprotein specturum; the ad-
dition of cyclohexylamine under anaerobic con-
ditions caused reduction of the flavin in the native
enzyme. The flavin of the prosthetic group was
identified as FAD by thin layer chromatography.
The participation of sulfhydryl groups in the en-
zymic action was also suggested by the observa-
tions that the enzyme activity was inhibited in
the presence of PCMB and could be recovered by

the addition of glutathione.

109 Percutaneous Absorptiion of «-Olefin Sul-
fonate (AOS) in Rats
Ken-ichiro MINEGISHI, Mutsuo OSAWA and
Tsutomu YAMAUA : Chert, Pharm. Bull.
(Tokyo), 25, 821 (1977)

Percutaneous absorption of a-olefin sulfonate
(AOS) was investigated in rats by using “C-labeled
compound. The solution of ¥C-AOS was applied
to the dorsal skin under various conditions: (a)
the intact skin dried naturally after application,
(b) the intact skin wiped off 0.5hr after applica-
tion, (c) the intact skin wiped off 1.5hr after
application, (d) the intact skin with a plastic cup
containing *C-AOS solution and (e) the damaged
skin without the stratum corneum dried naturally
after application.

When rats were applied with 0.5ml of a 0.2%

solution of “C-AOS under the condition of (a), the
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recoveries of radioactivity were 0. 33% in the urine,
0.08% in the bile and 0.21% in the main organs
at 24 hr after application. It was thus estimated
that the total amount absorbed through the skin
was about 0.6 of the applied does. Comparing
the results obtained under the conditions of (a),
(b) and (c), the percutaneous absorption of !4C-
AOS applied on the skin was almost finished by
1.5 hir after application. The excretion of radio-
activity into the urine and bile was approached
to the highest rate arcund 3-6 hr, then gradually
decreased, and continued even 70-90 hr after ap-
When a 0.02% so'ution of MC-AQS was

always in contact with the skin under the con-

plication.

dition of (d), a small amount of the surfactant
was continuously absorbed from the skin.

On the other hand, when the skin was damaged
and "“C-AOS was applied on it under the condition
of (e), a greater amount of radicactivity was ex-
creted into the urine and bile, and the recoveries
were 36.26% in the urine, 1,83% in the bile, and
12.28% in the main organs 30hr after applica-

tion, being about 50% in total.

110 Metabolism of Triphenylmethane colours
II. Absorption, Excretion and Distribution
of Benzyl Violet 4B (FD and C Violet No.
1) in rats
Ken-ichiro MINEGISHI and Tsutomu YAMA-
1A : Toxicology, 7, 367 (1977)

Absorption, excretion and distribution of Benzyl
Vitolet 4B were investigated in rats, determining
This
colour was hardly absorbed when given orally:

the colour by the 2-wavelength technique.

only 0.89% of the dose was recovered from the
bile after 24 hr.

excreted through the bile when given

On the other hand, it was rapidly
intrave-
nously; thecumulative recovery of biliary excretion
amounted to 88.4% at 4hr and 95.9% at 2ihr.
The levels of the colour distributed in the liver,
kidney, abdominal muscle and blood serum were
in the range of 1-3 pg/g of tissue in rats fed a
diet containing 5% Benzyl Violet 4B for 8 weeks,
whereas they were slightly lower in rats fed the

diet for 18 weeks. When rats were given the

colour intravenously, there was no sex-related
difference in the distribution of the colour in
either Wistar or Sprague-Dawley rats, but the
disappearance of the colour from the brain, liver,
abdominal muscle, abdominal ckin and ear of
Sprague-Dawley rats was slower than from those

of Wistar rats.

111 Tumor Induction by a Single Subcutaneous
Injection of Sterigmatocystin in Newborn
Mice
Keiji Fujn*, Hiroshi KURATA, Shigeyoshi
OpaAsSHIMA and Yuichi HHATSUDA™* : Cancer
Research, 36, 1615 (1976)

Sterigmatocystin, a mycotoxin produced by
Aspergillus versicolor, Aspergillus sydowi, Aspergil-
lus nidulans, and a species of Bipolaris, was given
to newborn BALB/c X DBA/2F, (hereafter referred
to as CD2F,) mice by a single s.c. administration
in 19 gelatin suspension. In an acute toxicity
study, the maximum tolerated dose of sterigma-
tocystin was 5 pg/g body weight. In a chronic
study, a single s.c. injection of 5, 1, or 0.5 pg/g
body weight gave rise to high incidences of lung
and liver adenomas when the animals were killed
The incidence of both

tumors in mice at the dose of 5 #g/g body weight

at the end of 1 year.

was statistically significant, and the incidences of
lung tumor in female mice and of liver tumor in
male mice at the dose of 1 ug/g body weight were
also statistically significant, compared with tumors
in control mice. Other tumors also were induced
in treated mice (two malignant lymphomas and
one adenoma of the submaxillary gland), in cont-
rast to a zero incidence in vehicle control mice.
These results confirm that a small quantity of
sterigmatocystin induces tumors of lung and liver
and that the dose of sterigmatocystin is related

to the incidence of tumors in mice.

* University of Tsukuba
** Tottori University

112 Chromosome Tests with 134 Compounds on
Chinese Hamster Cells In Vitro—A Screen-

ing for Chemical Carcinogens
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Motoi ISHIDATE, Jr. and Shigeyoshi ODA-

SHIMA : Mutation Research, 48, 337 (1977)
Chromosomal aberration tests in wvilro were
carried out on Chinese hamster cells grown in
culture with various chemicals, including carcino-
genic N-nitroso compounds and their related de-
rivatives, food additives, medical drugs, pesticides
and other chemicals commonly used in laboratories
or industries.

Sixty-three of the 134 chemicals gave negative
results in our test system even with doses at
which the cell growth was markedly inhibited.
Nearly all compounds known to be mutagenic in
Both

urethane and diethylstilbestrol were positive, even

bacteria were also positive in our tests.

though they are known to be carcinogenic but not
mutagenic in bacteria. Compounds such as N-
alkyl-N'-nitroguanidines, barbital, sodium benzoate,
saccharin sodium, sodium nitrite, sodium nitrate
and 4-aminoquinoline-l-oxide were positive in our
chromosome tests, but they have not been con-

clusively tested for their carcinogenicity.

114 The Cooperative Development in Japan of
Methods for Screening Chemicals for Car-
cinogenicity
Shigeyoshi ODASHIMA : Screening Tests in
Chemical Carcinogenesis, Montesano R.,
Bartsch H., Tomatis L., ed., Lyon (IARC
Scientific Publications No. 12), 61 (1976)

Negative parallelism, i.e., the false-negative and
false-positive results, in the mutagenicity tests was
much higher than that reported by the US in-
vestigators at the panel discussion on Methods
for Environmental Mutagenesis and Carcinogenesis
under the United States—Japan Cooperative

Medical Science Programme, December, 1974, in

Honolulu. This inconsistency may be due to the

differences in the chemicals selected for testing

in both countrics. The chemicals tested in our
group included a large number of procarcinogens
and weak carcinogens selected from a broad range
of chemical classes, some of which exist in our
environment. Our results showed positive paral-

lelism with strong direct carcinogens with the

exception of a few chemicals.

During our investigation, it had been pointed
out that a close relationship secemed to exist be-
tween chemical structure and the parallelism
observed. The incidence of false-negative results
was very low in aromatic hydrocarbons, amines
and their derivatives, nitro compounds and hete-
rocyclic compounds, but was very high in halides,
azo compounds, steroids and polymers. However,
before a definite conclusion can be reached, it will
be necessary to test more chemicals of each class.

The mechanisms of carcinogenesis and muta-
genesis will not be the same. Also, all mutagens
do not necessarily cause malignant transformation
of cells in host animals. . Nevertheless, the major-
ity of mutagens may be considered carcinogenic.
Since the methods for testing chemicals for car-
cinogenicity in animal experiments are so limited,
further development of more reliable rapid screen-
ing methods to select chemicals suspected of being

carcinogenic is urgently needed.

114 Tumors of the Upper Digestive Tract of
ACI/N Rats Given N-propyl-N-nitrosoure-
than in the Drinking Water
Akihiko MAEKAWA, Shozo KaMivAa and
Shigeyoshi ODASHIMA : Gann, 67, 549 (1976)

Three groups of ACI/N rats of both sexes were
given 400, 200, or 100 ppm of N-propyl-N-nitro-
sourethan (PNUR) continuously in the drinking
water. The incidence of tumors in the upper
digestive tract was 100% in all 3 groups. These
tumors were observed most frequently in the
forestomach, followed by the esophagus, oral
cavity, and pharynx. Histologically, all the tumors
were papillomas or squamous cell carcinomas. A
few tumors were detected in the small intestine
and glandular stomach.

The study on morphogenesis of squamous cell
carcinomas arising from the upper digestive tract
indicates that the majority of tumors of the
esophagus and forestomach may pass through
acanthosis or hyperkeratosis, leukoplakia, leuko-
keratosis, and papilloma, and finally develop into
invasive squamous cell carcinoma, but many car-

cinomas of the oral cavity and pharynx, especially
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the tongue, may develop without passing through

a papillomatous stage.

115 Induction of Tumors in the Stomach and
Neuvous System of the ACI/N Rat by
Continuous Oral Administration of 1-Methyl
-3-acetyl-1-nitrosourea
Akihiko I\IATZZKAWA, Shigeyoshi ODASHIMA
and Masahiro NAKADATE: Zeitschrift fiir
Krebsforschung und Klinische Onkologie, 86,
195 (1976)

Three groups of ACI/N rats of both sexes re-
ceived continuous administration of 66 (Group I),
30 (Group II), or 13(Group III) ppm solution of 1-
methyl-3-acetyl-1-nitrosourea (Ac-MNU) in their
drinking water. Tumors were found most fre-
quently in the stomach and nervous system. The
former was more frequently found in the male
than in the female. The incidence was highest
in males of Group II, 28/30 (93%), and lowest in
females of Group I, 4/30 (13%).

all epithelial tumors of the stomach were benign

Histologically,

adenomas except 5 adenocarcinomas.
Neurogenous tumors were more frequently seen
in the female than in the male. The incidence
was highest in females of Group I, 29/30 (97%),
and lowest in males of Group III, 6/28 (219%).
The tumors were predominant in the central
nervous system, especially in the hemispheres.
Transplantation studies were done in some of
these tumors, Although gastric tumors failed to
get positive transplantation, all the neurogenous

tumors transplanted were positive.

116 Leukemizs and Vaginal Tumors Induced in
Female Donryu Rats by Continuous Ad-
1-Butyl-3, 3-dimethyl-1-

nitrosourca in the Drinking Water

ministration of
Masaya Takeucir®, Akihiko MAEKAwA,
Keizo Tapa** and Shigeyoshi ODASHIMA:
J. Natl. Cancer Inst., 56, 1177 (1976)
Three groups of Donryu rats, each consisting
of 36 females, were continuously given solutions
of 1-butyl-3, 3-dimethyl-1-nitrosourea as drinking
water (400 ppm for group A, 200 ppm for group
B, 100 ppm for group C).

Of the 100 rats that survived at least 122 experi-
mental days, 64 developed leukemia and 38 had
vaginal tumors. Leukemias were preponderant in
animals of groups A and B; vaginal tumors ap-

peared in group C.

* Research Laboratories, Yoshitomi Phamaceu-
tical Industries, Ltd.
** Kyoritsu College of Pharmacy

117 ‘Transplacental Carcinogenesis and Chemical
Determination of 1-Butyl-l-nitrosourea in
Stomach Content after Simultaneous Oral
Administration of 1-Butylurea and Sodium
Nitrite to ACI/N Rats
Akihiko MAEKAWA, Hajimu ISHIWATA and
Shigeyoshi OpastiMA: Gann, 68, 81 (1977)

Solutions of 100 mg/kg 1-butylurea and 50 mg/kg
sodium nitrite were administered daily by a stom-
ach tube to pregnant ACI/N rats from the 13th
to 21st day of gestation. Neurogenous tumors
were induced in their offspring. The incidence
of tumors and mean survival time of rats with
nervous tumors were 6455 (23/36) and 309 (189~
672) days, respectively. Localization and histolo-
gical findings of the nervous tumors were similar
to those observed previously in rats whose mo-
thers received 1-butyl-l-nitroscurea (BNU) during
pregnancy.

Neurogenous tumors did not develop in the
offspring of the mothers that received 100 mg/kg
of 1.butylurea alone in the same manner. In
several rats of both groups, a few spontaneous
tumors of the testis, pituitary gland, urinary blad-
der, uterus, and colon were detected.

In vivo formation of BNU in stomach content
after intubation of l-butylurea and sodium nitrite
was determined. BNU was detected in the stom-
ach content at levels of 25 ppm at 30 min and 23
ppm at 60 min after administration. The con-
centration of BNU in the stomach content cor-

responded to 48.3 and 29.2 gg/rat, respectively.

118 Rapid and Selective Induction of Erythro-
leukemia in Female Donryu Rats by Con-
tinuous Oral Administration of 1-Ethyl-1-
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nitrosourea

Toshiaki OGIlu, Masahiro NAKADATE and
Shigeyoshi ODASHIMA :
3043 (1976)

Three groups of female Donryu rats were given

Cancer Research, 36,

continuously l-ethyl-l-nitrosourea, 400, 200, or
100 mg/liter, in their drinking water. Leukemias
developed in 94 of 104 (929%) rats surviving more
than 6 cxperimental weeks. Of the leukemias,
the erythroleukemias were induced most fre-
quently, rapidly, and sclectively. Other types of
leukemias were found in a few rats of the high-
dose group and, in some cases, in rats of the
low-dose group. Tumors were also induced in the
digestive tract, mammary glands, ear duct, and
other organs, but their incidences were lower than

24%.
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