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Studies on Optimization of Combined Operation of Mass
Spectrometry and Mini-computer, II
Sensitivity Enhancement by means of Optimization of
Instrumental Operation Parameters

Kenzoh KaANOHTA, Hisato ABE and Sumio ORIBE

The authors pointed out previcusly that resolving power of magnetic field scan high-resolution
mass spectrometry (HMS) per se and resolution obtained from HMS-Computer system was quite a
different matter.

In the present paper, methods of enhancement of detection limits of MS-Computer are described
by means of investigating the optimal operational parameters of either HMS or LMS (low-resolu-
tion MS).

It is concluded from the experiments that as for influences of apertures of slits on sensitivity
enhancement there is a proportional relationship between signal increase and main slit width "up
to about 300 #m, it is not only observed a proportional effect but caused worse resolving power
to open the slit wider than this length. Independent expansion of either « or § slit width does
not affect on intensification, only in case of synchronous change of apertures of both slits causes
sensitivity enhancement. As for aperture of collector slit, excessive slit width causes failure of
HMS data aquisition.

(Received May 31, 1976)
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Table 1. Sample sizes and intensities of mole-
cular ion of biphenyl in GC/LMS*,

Sample size (ng) Peak intensity (bits)

0.1 123
0.5 615
1.0 901
10.0 4095

* QOperational condition of MS
Main slit width; 300 zm
Collector slit width; 200 #m
Scan rate; 5 sec

Table 2. Sample sizes and intensities of mole-
cular ion of biphenyl in GC/HMS*,

Error Peak intensity

Sample size

(ng) (mmu) (mV)

1.0 —6.3 119

2.0 7.6 151

5.0 11.0 463

10.0 0.0 634
20.0 8.0 927
100.0 —6.7 3628

* Qperational condition of MS
Main slit width; 200 pm
Collector slit width ; 50 #m
Scan rate; 10 sec
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On the Stability of 8-Quinolinol Derivatives Zinc Chelates

Hideharu IKEBUCHI

Stability constants of the zinc complexes of chinoform (5-chloro-7-iodo-8-quinolinol, Ch), 5,7-
dichloro-8-quinolinol (di-CIHQ), 5-chloro-8-quinolinol (5-CIHQ) and 8-quinolinol (HQ) were obtained
colorimetrically, and the values for the former 2 compounds were greater than the values for the

latter 2 compounds.

Stability of these complexes in solution was also studied colorimetrically in the presence of NaCl

with concentration varying from 0.02 to 0.20 M.

Although the addition of NaCl did not show any

influence to the stability of zinc complexes of 4 compounds (ligand : Zn=1:1 in molar ratio),
complexes of 5-CIHQ and HQ (ligand : Zn=2:1 in molar ratio) dissociated much easily than the
complexes of Ch and di-CIHQ (ligand : Zn=2 : 1 in molar ratio) by addition of NaCl.

(Received May 31, 1976)
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Table 1. Stability constant of bis-Chinoform zinc (I)
C=1.001x10"*p £.=135.6 ¢,C=0.272 £,=2713.5 & —e.=2577.9 Temperature: 15°
A g C—A [L] C-—[L] a n log [L] pL

0.131 0.141 5.189% 1073 4,821%x10°8 1.964%10°° 2.4547 5.6831 4.3169
0.225 0.047 1.730x107° 8.280x10-% 4,000x 1075 2.0700 5.2380 4.7620
0.240 0.032 1.178 1075 8.832x10°3 4,496 %x10-° 1.9644 5.0711 4,9281
0.254 0.018 0.662x107® 9.348%x 1073 4,992 %1073 1.8736 6. 8208 5.1792
0.261 0.011 0.405%x10"® 9.605x% 1073 5.448x 1075 1.7630 6. 6074 5. 3962
0.266 0.006 0.221x107° 9.789x10°% 5.865x10°5 1.6691 6. 3443 5. 6557
0.268 0. 004 0.147 %1073 9.863%x107® 6.351 %1073 1.5530 6.1673 5. 8327
0.269 0.003 0.110%x10°® 9.900 X 1073 6.837%x10°% 1. 4480 6.0113 5. 9587
0.270 0. 002 0.074%x10°° 9.937x10°® 7.323x1078 1.3570 7.8692 6.1308
0.271 0.001 0.037x107° 9.974 x10°% 7.770 %1075 1.2837 7.5682 6.4318
0.272 0 19.602 x10-5

log K= (pL) §.1.0=6.923, K=105923=0,84x105, A=K2=10'>86=7,01X10'3, (pL)7.o.s=8. 109,

[L]f.05=7.01%1079,

(PL)5.15=5.935, [L].1s=1.16x10-5, sz:[ff]l_,—(n
Na=1.5

KzaLt= 23K (L]0

[Lla.0s

Table 2. Stability constants of the complex
of Zn(II)-HQ derivatives in 50%

dioxane
HQ derivative log K, log K,
Chinoform 8.10 5.95
5, 7-Dichloro-8-quinolinol 7.95 5.65
5-Chloro-8-quinolinol 6.81 4.71
8-Quinolinol 5.00 3.73
¢ 1201
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E 80}
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Fig. 3. Effect of NaCl concentration on the
absorbance of chelate solution
HQ derivatives; 2x10~*M, Zn(II) ; 1x10-3M
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Fig. 4. Effect of NaCl concentration on the
absorbance of chelate solution
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IR BT C & &R0 R O\ TOER
BIFAIH B OTIRA 2 EHF 2 e, SENZF OIS
EAL LT in vitro BT84+ o+, ) vELUL
44y Ch, di-CIHQ, 5-CIHQ X 7* HQ izownTik
EATHREYBIOS VSR, @A) LOF v -t
LG OREERRE L. +/ 9 vB3EE T
() & 0¥ v~ P REEELL Bjerrum® oJjikc
X bk, Table 1 iR LA, T (0)-HQ 5Filfk
F U~ b OSEIEERE Ch pUkb k2L, ®ic di-
CIHQ, & bic 5-CIHQ DML 72, HQ i5iKfk
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th HQ 2R EVWREEEHAR L. $EMEE
L7- Ch & 5-CIHHQ koI, WiEOFV~ R
FEEHRT K $XIU K, iz 1.2 o%xb by, Ch
NEWEEEENEPFo T LD .

EEREET5F V- MuEWoREEETHNTS .

BayC, HQ FEfy : B (D) v~ b o ligand &
S RBOMABIIT DT A o+ VIR i e 5+ v —
eSO REE T OWTHE Lz, £ofE5L Fig.
3, Fig. 4 i Lic. HQ ik Eifgi=1:10% v
— MEE OB ARIBENAH LT LB RS
LA, 211 OF v— MEER SRR O in
R LTRRIER D T2 & LaRS hie. AR
KD+ edbon 0.15M Tix Ch, di-CIHQ (X

BHEED 30% »R4 L, 5-CIHQ & HQ i34 60%
BIEDOWP R RS-, ZOREEL bAEAN TR, Ch,
L di-CIHQ L7EfA® 2:1 v — MME&it 5-CIHQ
Lt HQ oifaxrv— HEadh o bEELE-Z &
PHEIRS.
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Studies on the Analysis of Pesticide Residues in Foods.

XXII

Analytical Method for Thiophanate-Methy!l and
2-Aminobenzimidazolecarbamate in Crops by Gas Chromatography

Mitsuharu TAKEDA, Mitsuru UcHivaMA, Kyoko KAWAMURA*
and Chiyoko DoBASHI*

Analytical procedure is described for residue determination of thiophanate-methyl (TM) and its

major metabolite, methyl 2-benzimidazolecarbamate (MBC) in crops.

The method involves ethyl

acetate extraction, conversion of TM to MBC, hydrolysis of MBC to 2-aminobenzimidazole (2-AB),
acetylation of 2-AB and then application to gas chromatography.

The lower limits of determination of TM and MBC are 0.04 ppm and 0.02 ppm, respectively.
Overall recoveries of TM and MBC residues obtained from fortified control samples ranged from
79.9% to 85.9% and from 77.1% to 86.1%, respectively.

(Received May 31, 1976)

Thiophanate-methyl [dimethyl 4,4’-0-phenylene-
bis (3-thioallophanate) ] (TM), IMEEWHIEIFRY
ETHREAICH 5. TM oBilipicssit 5 ER
#i4p © — -2 iz methyl 2-benzimidazolecarbamate
(MBC) 232 »1-¥, WHO {0y TM
PR LCo D MBC R LR ETH X 5RfEL
T3P, Lichi->TEH TM OREE ORI

* HIRCGERIRE

b, &0 MBC ##ET50H1b5.

TM o3BT EI MBC @il Ui Looist
WG4 BEEES™, MBC # 3 LIS LTE bR
2-aminobenzimidazole (2-AB) = X549 IE4E
PO LA LT W5, BIFgRORS MRS H
b, ThOLRA IBHERTHSh, X
FEEpsw B E e AT 5 s B« ORIEA R
IRERTWD. Bl MBCE Y 744 A7 EF04L
LCRETFHERRHRMET A= /57 4 ~12
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IO ARSI R, BHAEDM TR ORI EE T
BoMbabs. 1. KERE(E
2T sS4 TM 3 Xttt MBC 4pFehp~ 4-1. HAZe=LFT57 4~
v Ay B L, ERICEREOTT FAra=wt 7574 —5p Table 1 ic—35L
Ayt g AR R (FTD) ftg xRz e=t s TR
574 =X 5 TM $X0¢ MBC o4k ol f 4-2. AT
A2, BRI oo TiRET 5. SVRERREIFGRITRINLIED  GUEFE
e en . LT L.
ESN 4-2-1. MT 35X 0¢ MBC ofililli
1. =B #3—{E3R 100g 2 4 2 2 —A 100m! CiE & 54
FERE, Zadbh, Fety, DATBIUAMA W, BEISBTS. ARG 2% ik b Y Y A
BTG EFEALCHEA L. 60m! & RTEE, Tii=—TFr o4 V7 2 v JiH

MT Jrvt MBC RHALETHESAAMU, fE3H
Mtk XD AFE L. ¥V v, SKERR B B
i, 2rehraABI0 AR WX RO
D, 22AB 24 —Ar=vez gy 2oL 0%
JAV, BRI e Uk,

TM fRAesy : 7 m v R A 1 ml iz TM 10 pg
BT 5.

MBC £t : 2 eehra 1ml iz MBC
10 g GATT 5.

2-AB AT B =7 1ml 412 2-AB 10 pg
AhT 5.

15% vy oy« Bfg=F R AR 5.

5% ImKEET « B = VIR IRERST 5.

3. RERUHE

HAZw=br 757 BRI A 7w <
57 GCABM«PF (Fv 7 : SL{bH ¥ ¥ & LT
Yoy AORITERD.

AFAEER BRI~ A F a2 v A—-F TGy
KxEEFHFTA 408 B

Table 1.

(3:2) 100m! For2Mikd. DWTHKER 0.1N
Ktk b V4T pH 6.0~6.5 ML, 7 un
FaAA 100 mi FoCc2ERE SHETA. 7r ek
A ARy v by B 1ps T AL, 35°

UTTHMETFT 7 raxz voKRSEALETS.

4-2-2. MT © MBC ~oOZix
REhHEY 30ml o AWT FA=IZEL,

BP0 7 v AL ATHY, HRliErAT7 72
2R, DUWCERRE U THERE SRR
#%5. Zhiz 50% Eefg 10 m! 35 X OfilEEAY 50 mg
Nk, RIGSHBY AT MR TRIET
B, B, BEBOLEREIY 1N HEE 10ml ZHEL
RAATEHER T, B RICIReabT. 2RI
W rmukias 10ml FoOC3EE-H, KT
1z 2N KER{ES F U Y AEE ML T PH & 6.0~
6.5 TS, “hE/rsrerirs 10ml o0
2@ L, PhEBTR K Lict:, 30ml o3 AR
FAzTBL, 0.1N %% 1ml »#ink, 35° UTFC
BETFT 7 mukrakfhiits.
4-2-3. MBC Dk sit

Operating conditions of gas chromatography

Temperature (°C)

Gas flow (kg/cm?)

Liquid phase®’ Detector and

injection port Column H, Air N2
5% DC-200v 270 230 0.40 0. 40 1.60
5% OV-17» 250 215 0.55 0.40 1.75
4% 0OV-101¢ 250 200 0.52 0.40 1.60
3% SE-30® 250 200 0.40 0. 40 1.60

8) Solid support: Gas Chrom Q (60-80 mesh).

b Column: 3mm idX100cm long glass column,
® Column: 3mm idx150cm long glass column.

Each value is the average of 3 experiments

et
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k@75 A2 6.5N Kb b Y v ATER 15ml
ik, 2T CBEKIETT 1 RHMET
%. ®itg, RIBEY 100m! ofpgimsheie L, B
=0 50ml FoT3ERE TS, MBEY
300m! ATz Frahizyy b v A 1ps T
ABL, TP EOEE-FATHREBE Y. il
WAEWRETH 3ml FC#fEL, 10ml OM4ERRHE
ey b ACTBL, PEORi=FATT 7 A
a kv, EOMBET A, EXE UTHNY
SERIFERI 5.

4-2-4, 2-AB 0 7-xFrik

LERRECESE-F L 2ml Bk, RBRESO
HERERE, 15% vV oy, FEE=FViREs
X O 5% KB « Bif =7 VRS 0.5ml =N
%, BARY EERALERC 10 BT 5. K
IBHiy 5% REEKEF PV v a il 3ml, DWW
10% $E{bo b U 7 AR 3mi FoTC 2@, Y
v P vAEK 1ps TABLEE, A28t 77
7 4 — R ET 5.

£ B HE R

1. HARZAR T 71—

MBC @ FTD-¥ A7 r=}+ 737 4 —i22T 12
BoWEHYEGTEE Licd, —ReBlomes 5
ATIZE— 703 o7 Bbh{, FhEEE0L0
Ch Y~ RBWT Y v/ ERS, MBC O A2
r=} T 7 4 —~HE L.

¥ 2-AB #7tF AL TiHEbh b 2-aceta-
minobenzimidazole (2-AAB) OHF A7 wu=b 57
4 —wEEFH L. ZOHAL MBC LU X 5kt
DEVWEHETIIE -2k s7lBE D bhithok
#%, 5% DC-200, 5% OV-17, 4% OV-101 35 X Ut 3%
SE-30 i ¥ D 5 A CHAK OB EH A/ v /T
AREDE ENEEROT, UTORBIZZA LD
H 7 akBvic. BMBEERY ALV ETFOE
MRDHRDHHEY 2mg Thoe.

Table 2.

2. 2-AAB OER

BE7 S VEOT7 2 F LI EKEERS IO Y
CYNERAZh TR, EELS ZOHER L% 2-AB
D7 v F bR L.

2-1. RIS

2AB #E#ERE 1ml iz 15% YU P v FEig=F
MR B IO 5% MKERRE, ER=F A REE 0.5
ml iz, BRCKELT, 2-AB 07 w5 1{tK
IS RIET RGO 8% B L, Fig. 1 WiRT 5
Bai8i. REHRES 2 TRIBEFHCELTWS
ZrRRH U, 2 R X Y FOER R %105 & Ui,
2-2. VYU VEE

2-AB O 7 e FAERICRIET Y & VEBIEOR
Hh R A, 2-AB EEHE 1ml T 5% 4EKEE
e BEf = F VIRWE T O A OREDO LY 2 v «
= VRS 0.5m! 2z, iR 10 FRHKE

LT7xF{bxfTic»7:. Table 2 iRT X512

(em)

101
E
[=]
&
o
[
=
%
L5}
&

10 20 30 40
Reaction time (min)
Influence of reaction time on acetyla-

tion of 2-AB

a) Amount was expressed as peak height
2-AB was acetylated by combining with 5%
acetic anhydride in ethyl acetate and 15%
pyridine in ethyl acetate

Fig. 1.

Influence of pyridine concentration on acetylation of 2-aminobenzimidazole

Pyridine concentration®’ in ethyl acetate (%)

Peak height of 2-AAB (cm)

5
10
15
20

6.7
7.2
7.6
7.5

a) Combined with 5% acetic anhydride in ethyl acetate.

Each value is the average of 3 experiments
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Table 3.

Influence of acetic anhydride concentration on acetylation of 2-aminobenzimidazole

Acetic anhydride concentration in ethyl
acetate (%)®

Peak height of 2-AAB (cm)

1
3
5
8

6.9
7.4
7.8
7.0

2> Combined with 15%

15/0 S IR (i S T 2AB o7 kEFA
g SR Lk,

2-3.  {EOKERIRIRLE

2-AB FEEEST 1ml 12 15% €U o v e Hifii=F
MRS X OV L RO O MEKEER » BE = L RIK
% 0.5ml &k, FUkERETORER R L.
Table 3 Z/R34ERIL 2-AB @ 7 = F L {LAME KBRS
KFFV’A‘B'E DE/ IhitnZ EERLIN, iﬁﬁb"f:
ST TR 5% JEKERR, M=+ v RECHETRE
TRIRE R (G e,

3. MBC Oinksig

MBC 77 1ml & 6.5N KERMEF b VY o A75
¥ 15m! %z, PEEKEFT 10 405 60 40
#L, MBC OIS AT RIETRICHM O E 2
g Liz. Fig. 2 wiR3 X 5 R RIERR 10 £ CikEUR
BN 71% TH -1=03%, 15~30 T3y 83%, 60
5CH 91% k RIGHM & e RIGR A L5 5650
D,

7o3 MBC % k43 fif L= RIGW OFfg = 5 A i
Wk 10% b b Y o ABEWTH S & EIERAIER
WET (53%) T3z vRB L0, KERTIRZ
OFMBIRETED & LI DEDHRFR T o 1.

4, TM @ MBC ~QZTi

TM FHERR 1ml 200, EL RS, REfE~
PETFRERRN & 46 154y, 304338 X UT60 AXRlmikL,
MBC R & BIMRIEA P L bRk z
5, ThER 70.4%, 83.8% XU 95.5% TR
R D IEZ & S BUER o ESFGES i,

5. RhnENsER

—(LiVk 100 g W fTHERS b B i MBC £l
B Iml ik, XLIEMULAHE, =R 1RHEEK
BL, AERLEFEC L > Ti2fEfL, TM b
Bwit MBC o2 R » f=. & OER%Y
Table 4 1R L. BUERIE TM Tik 79.9% 2 5
85.9%, MBC i 77.1% 5 86.1% OfiETH

VIR

pyridine in ethyl acetate,

Each value is the average of 3 experiments

100

Recovery of 2-AB (%)

30 60
Reaction time (min)

Fig. 2. Influence of reaction time on hydro-

lysis of MBC to 2-AB
MBC was hydrolyzed with 6. 5N sodium hydro-
xide solution

b, WThd BEFREREE .
# 7%

MBC oxAzu<t 2757 4 —i2fT 205010
ot BEIRTHWW. ZOEGHOF A v b
757 4 —RIXBHNA L GIXRRED 5 TR
LT/ b DL LTHRALIG A, ¥ 3 MBC o
AZmu< bS5 7 4 =W LIS, SERE Lo
M@y b o RN Rhote.
TIVEIOHNAZa= /57 4 —37 3 vEEY
RFMEL LT LT s onE@EThy, LB
ShBENED— 21T 2 F {5 5. MBC ©
A RERSTH2 2-AB B b 2-AAB
L, COEBYDOHTAZu= b 757 4 —2HEL
el n, BEHEORWABEOBRHTHEREOL 2 7 A
72w 75 ARG AR,

2-AB O 7 e F MMLDORIGSREEY FICIER,

ey
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Table 4, Recovery of TM and MBC added to crops

Recovery ()

Sample Fortification level i —
(ppm) ™ MBC
Apple 0.1 84.8 82.2
Mandarin orange 0.1 83.9 80.0
Cucumber fruit 0.1 84.1 86.1
Cabbage 0.1 79.9 77.6
Onion 0.1 80.4 77.1

Each value is the average of 3 experimedts

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

VB B X UERERRRIE AL TR LcRiR2 5
EEEt=F A G 15% © VYV Biff=F A RS
X U5% MEAKERRE o BEEE = AV RWEE 0.5ml L3k
SET 10 SHRIET 50058 RCFETHD LH
mlie.

MBC © 2-AB ~0& iz MBC HFhonrt
A NIRRT HLIES DY, DrseL P
MT7AH VETHENSIHERB T EEBELTK
b b Y T AR L AIMKD AR, B BIR
T B DMK BREGEER LI L &5, KE
b b U o AETOLEL 6.5N AR L R, BUEF
IO I —F LA, RICRREIL 15 4 Tlie T
NREFE R R R R Ui 0T RIS
22 L e Lic. MBC oiik4ay facitibiékinh
T 60 ST 5O LHEUTH D Ef5in Lic.
BT O%E, RICKOMEREKET 2 L EREN
KIBCIETT A ERHE LR, ZhaMickET
BRI TH 5.

TM @ MBC ~0Zizid 15 MEEsE « 95% = %
7 —ATERATIE LT Y HEP L oM, £
TREBEEFE T UTHie ot BEEE 4 MILERREN
OHEEDD & T TM © MBC ~DEEMRITIALFEY
TFRT 30 MMM TRRICHTRERTH Y, RIG
ORISR LD 60 FORICFRRALETH D
Z EMRE R

BHERIZARTRENSRREOE Y XA T 5 H
BITHT Fr o o RN LEER DS QL 1%, TM kX O
MBC dkic 77% I EORRRLRL, th bRy
S LCHERLES 2 b 2R LT, hRAficss
5 TM 3 X0 MBC ofRtHRAIZnFh 0.04
ppm #F L 0.02 ppm Th o,

AEREFDTRETS TM 3 XU MBC %3t
T 2-AAB L LTI TADT, thbyilaiciEi

T+ 5z LR, WHO ot iHie EIET S
#6513, TM $ X8 MBC 24 R+ 205
WeEZS.

1] ]

TM O FTD-FAZvn=bt 757 4 ~IEDAMN
PR ETEIL L.

1 2-AAB oFRzZer=t 237 4 —3E LT
A7 AD5 % 5% DC-200, 5% OV-17, 4% OV-101
35 X% 3% SE-30 2 X\ EERv 5.

2 SFRELSo0IREL VA, HbLE{fE=F
AT L, 50% BERGFCRERGIN & 3 1R
LT TM % MBC wZ¥%, X bz 6.5N Kbt
Y v ARG TRERIINEY L T 2-AB ~Inka R
B, DWTE Y O vBIUEREENC X ) 7EF 1L
(2-AAB) *fJfg\s, FID-W A2 v} /57 4 ~iC
Ioatits.

3 SIEOEEmC oW TRIMENERY T - 72
Iz, TM 3Xo MBC iz 70% Ll EoERSE
AL, TM oRFSIMEE LTRAVWESZZ LR
Ehie.

W LS ST REET Shi RREETRS
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Studies on the Analysis of Pesticide Residues in Foods. XXIII
Selection of Sclvents for Organophosphorus Pesticides from Aqueous
Acetone Solution and for Eluting those from Charcoal
Column Chromatography

Katsuharu FURUHARA¥*, Mitsuharu TAKEDA and Mitsuru UCHIYAMA

To find out the better transferring solvents for organophosphorus pesticides extracted from crops
by acetone, the recovery of 29 pesticides into various solvents from aqueous acetone solution.
Twenty per cents dichloromethane in benzene gave generally the best recovery among the solvents
investigated in the present study. The recovery for 29 pesticides, except vamidothion, ranged from
82.3% for chlorpyriphos to 103.8% for dichlofenthion. Vamidothion alone showed much low
recovevy.

Charcoal column chromatography is often used as the clean-up procedure for organophosphorus
pesticides. The solvent systems generally applicable to the elution of the pesticides from charcoal
absorbent column were investigated. Elution with 50% ethyl acetate in benzene were the most
recommendable, because of the recovery averaged 86.2% or better in most cacses.

(Received May 31, 1976)
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T UE R =7 v T~k 7 5 ARLZERILEE ¢
MUTHERLE.

D AL BABRTES LN U THAESE
IOAFLL.

PRI A  AEEOERE 7 £ VIZERL
< 100 ppm JEWEAHAEL, Th X vEERIEORK
w{ED, DATIZAEIED FPD i3 2 BELCI
UT 1 ppm A% 50 ppm ¥ E Lic.

PLEEE B ¢ EREAIEO~F ViTT

HAZ <57 ¢ LREERE GC-4BM-PF
(FPD ff%)

FOMWORFETI L OEIHIAIHY [EE U,

2. RERBRE

2-1. 7 b v« KR DPRE

7 kv 200ml % 1l o4wEH &b, $338
FIETBEA 1ml 2iRnL, 2T 5% Hifk+- Y
v AYERE 500ml whnz, XEMTS. ZRhIIES
£ 4% 100m! $oxint 2 MR & 5 fH UcE, Hhill
Wi 2% $#fbo bV v A I 100 ml §>C 2 @
5. KBTS U v ATRIKE, m—x Y —=SH
Ve =% BT 40° AT 3 ml ¥ CMERHS
U, ErezZKe il CTibe BT iiis €5, il
~F v Sml CiERT 5.

2-2. [EHERILZ7m<=t 2574 —

A 1.5cm, % 30cm 07 v RS4RI
FPYVUAR 5g, EBHERSIUHRELr —XEE
¥ (1:10) 5g, DWTHEAKEE:F P Y 7455 3gdD
iz~ i X HBRTHRETS.

DT ATLLEEEEETB 1ml ik, AHE
ff 100 m! TEHEL, ElEEr~2 ) —= 3 Vv~
& =% T40° LT T 3 ml ¥ oMESMSL, X
TZER N LTy B & v 5. itk ~
+ v Sml ZiEMRT 5.

2-3. HAZwe=bIr57 4~

GUE iR

HEEER S L UHE

L 7Ebr - KERAODES

EHARLE LT 2% 7 ni iz vEefixvEy,
Crrariav, SVEVYRSIUANFFERHGTT
b v KR O AR OE R L,
FOfERY Table 1 [ZRLI. Y7 i 2 v ClX
TALFE P UHRE S ERE R0t T DT
IZATHRS LRI —E L, RMEIoRKZIEEL
LD, BIY BT o ALK b vORIRIELE L
TRVEVEIV~FH YNHETB D LR LD,

SRy vORE, A3 FEd v (35.5%) BLUF4
A b v (66.7%) OEUEENTEL, YA =~ 0
PR BT &R Ev. Eoile < vy v o
B THEFUELEWEE EZD bR, 203l
R OERGRRCIUEY I & 7o B FTREME 2 7R IR
LTCWb., ~F+ TEEOMGELZ X 5 igi&RD
BLRGERAEO—DEHE L LbRBH, T TIZAL
teP 7 v FEADOBILENEN - LI ASEoH AR
FUET B EEGHSEL . ~FF VITOLTULTE
HOBEERT o0 ChbiXnTFh b RIFIRER
RL, W& ETHEELIMICENIRFRESE 4
X LTHWELLEELD., 0% r7renrrz vER
NN X BEFISEGET LeE o 5 bt B
WIRETRIRL, fiOEECEIESLT LE B L o
CANLFKE Y, VAP FBIVFA A THL
T 95% PLEDEIERRLIL, A FFi it
LTI e FAEECEIRE @6.3%) Thoto. &
DIFHR TR v vy THES LA S Y 2 -2

{RRBT, RO EISERCERTH »7. Pk
wT X aRE» bohithic  oiEFmGET S 2 &
O GCERTH D, $H/ I VFA vOREA K
OBF LI THS.

2. EMRHSLLARISY T 74—

Beckman?® XU Pardue® 7w VoA Bm I L
CXAHEEROAREOY Y — v Ty FhEA OEER
FAGTHRI LTV B BETXEEELE TR
V. —F Watts? 3B R Z L2 m= b 5T 4 —
OFEE D ALEOHPIADIEITOWTHRE L Tw
5. HOOWMEZIREER Y ABREOS T 5 H
FAERTRIE LTSRS, b ETHEA STV B EE
DOIRBBERT DL, FOEREEOTZIRATEE
Lk,

LEILFETHEM IR TV HEEHE O A L3201
IZOWCHEER Y T AL B 2 )~ v Ty 7OEEE
A SAEOEHEEY AT L, £ 0#E% Table
2 ZEL. TP VEIUTEN VEFA~FY VY
ViMEEE L Lici4, EDDP 31U 4= voREI
WAMEL, ¥7- EPBP, EPN HLUHhAZy MidE
ot ERE R o Tont, (IR BT A ERE
iR L. —HEHG=F L &H v € v TG EER
LB D AL T RO R 52 7
7%, 30% FIU 50% ERfR =F L afESvE vl
W Ui e, He oEICRACROE IR R il .

FPD 2%\t FID-# A7 r=}F 257 4 —iZ k
AT Y Al oa i T 518, IHERLEON
Tz L A EA R HELID, A7~ S
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Table 1. Per cent recovery of organophosphorus pesticides from aqueous acetone solution

Extracting solvent

Pesticide Added (pg)

I I il v
BEBP 4 105.0 87.0 101.2 —_
Chlorpyriphos 2 101.5 92.5 95.6 -
CVMP 40 98.5 85.9 101.3 —
Chlorfenvinphos 4 82.3 93.6 97.0 —
Cyanophenphos 4 101.3 92.3 99.3 —
Cyanophos 8 99.3 89.5 103.0 89.7
Demeton S-methyl 8 96.8 98.0 102.0 —
Diazinon 5 103. 4 95.0 92.5 98.5
Dichlorvos 7 95,8 90. 6 102.0 —
Dichlofenthion 1 103.8 92.5 94.6 —
Dimethoate 1 99.1 98.0 78.0 —
Disulfoton 10 102.5 0 91.3 92,2
Edifenphos 16 95.0 101.0 92.0 99. 5
EPBP 4 101.7 92.5 97.9 —
EPN 4 101.5 94.0 99.3 —
Ethion 2 105.1 94.8 97.1 —
Fenitrothion 1 102.2 94.5 95.7 96.5
Fenthion 8 98.0 98.8 102.0 95.8
1IBP 4 101.0 91.0 95.6 —
IPSP 40 101.5 102.0 103.0 —
Malathion 2 102.1 97.6 93.6 94.3
Mecarbam 20 97.3 89.4 101.6 —
Parathion 20 94.5 92.5 98.0 99, 4
Phenthoate 2 94.0 93.0 101.0 —
Phosalon 12 100.9 101.0 98.7 —
Phosmet 20 91.1 93.0 89.5 —
Salithion 2 98.3 89.7 100. 6 —
Thiometon 5 96.3 79.0 66. 7 —
Vamidothion 50 46.3 66.5 35.5 —

Each value is the average of 3 experiments

—: Not examined

Extracting solvent: I; 20% dichloromethane in benzene, II; dichloromethane, III; benzene, IV;
hexane
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Table 2. Per cent recovery of organophosphorus pesticides in activated charcoal column

chromatography
o Solvent system
Pesticide Added (pg) I - . v

BEBP 4 97.5 105.5 81.8 87.6 83.0
Chlorpyriphos 2 106.3 101.5 101.5 100.3 97.3
CVMP 40 91.6 84.3 86.5 94.0 94.5
Chlorfenvinphos 4 93.0 99.8 99.7 91.3 95.5
Cyanophenphos 4 102.1 101.4 85.3 93.9 84.3
Cyanophos 8 94,0 85.5 93.3 98.0 89.5
Demeton S-methyl 8 91.5 91.8 85.3 89.8 89.8
Diazinon 5 93.2 95.8 96.2 93.0 94.0
Dichlorvos 7 91.4 83.3 94.1 98.5 89.0
Dichlofenthion 1 103.7 9.8 95.5 98.5 98.5
Dimethoate 1 99.3 79.1 98.2 98.5 97.9
Disulfoton 10 86.2 87.3 88.3 96.0 92,0
Edifenphos 16 104.5 103.0 52.4 70.3 —
EPBP 4 104.4 99.7 0 0 0
EPN 4 102.7 99.6 0 0 0
Ethion 2 102.5 101.2 96.8 103.3 100.1
Fenitrothion 1 96.5 87.4 84.2 94.0 84.0
Fenthion 8 93.8 9.9 88.9 95.0 91.0
IBP 4 99.7 91.0 86.0 94.0 96.5
1PSP 40 95.5 99.0 102.8 100.2 86.7
Malathion 2 103.8 100.2 95.3 101.0 98.2
Mecarbam 20 102.3 96.3 91.3 92.5 94.3
Parathion 20 96.7 89.5 96.3 95.0 95.0
Phenthoate 2 99.7 93.7 97.8 98.5 9.0
Phosalon 12 101.5 102.6 18.4 26.2 61.0
Phosmet 20 102.5 102.6 0 0 0
Salithion 2 99.3 89.5 81.3 90.3 86.5
Thiometon 5 96.0 91.5 83.6 86.0 93.5
Vamidothion 50 89.0 86.5 — — —

Each value is the average of 3 experiments

—: Not examined

Solvent systems: I; 5050 ethyl acetate in benzene, II; 30%% ethyl acetate in benzene, III; acetone,
1V; 509 acetone in hexane, V; 30% acetone in hexane
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Improved Studies on Separation of Organophosphorus Pesticides

Studies on the Analysis of Pesticide Residues in Foods.

from Oil and Fat by Acetonitrile-Hexane Partitioning

Katsuharu FUKUHARA*, Mitsuharu TAKEDA and Mitsuru UCHIYAMA

In order to examine the hetter partitioning condition for removing oils and fats from organo-
phosphorus pesticides, the present study was carried out.

The recoveries of the pesticides into various concentrations of aqueous acetonitrile solutions
transfered from hexane solution were determined. The twice extraction with acetonitrile or with
the mixture of acetonitrile and water (20 : 1) gave quantitative recoveries.

The removing efficiency of oily materials by liquid-liquid partitioning was evaluated by using
rice oil, soybean oil and lard. By the method III, which was shown in Table 2 and gave the best
results, more than 99% of these oily materials could be removed, when 2 g of samples were available.

Average recoveries of the pesticides fortified to rice oil. soybean oil and lard ranged from 81.8%
to 102.7%. The method described is applicable to the extraction of organophosphorus pesticides
from oils and fats,

(Received May 31, 1976)
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Table 1. Per cent recovery of organophosphorus pesticides in partition between hexane
and various concentrations of aqueous acetonitrile
Extraction
Once Twice
Pesticide Added
(1g) Water content in acetonitrile (%)
0 5 10 0 0 5 10 20
Chlorpyriphos 2.2 86 78 63 54 100 100 89 71
Cyanophenphos 2.0 100 100 100 97 100 100 100 100
Cyanophos 4.0 100 100 100 100 100 100 100 100
Dichlophenthion 0.6 86 75 63 42 100 100 90 69
Dichlorvos 1.0 100 100 100 100 100 100 100 100
Disulfoton 4.0 95 92 87 — 100 100 98 —
Edifenphos 12 100 100 100 100 100 100 100 100
EPBP 5.5 85 70 59 33 100 90 79 58
EPN 4.0 100 100 100 100 100 100 100 100
Ethion L5 90 85 76 60 100 100 100 100
Fenitrothion 1.4 100 100 100 100 100 100 100 100
Fenthion 4.0 96 94 92 86 100 100 100 100
IBP 4.0 94 94 92 88 100 100 100 100
Malathion 2.0 100 100 100 100 100 100 100 100
Mecarbam 10 100 100 100 95 100 100 100 100
Phenthoate 4.0 100 100 100 100 100 100 100 100
Phosalon 16 100 100 100 100 100 100 100 100
Phosmet 36 100 100 100 100 100 100 100 100
Salithion 2.0 100 100 100 100 100 100 100 100
Thiometon 1.0 100 98 96 85 100 100 100 100

Each value is the average of 3 experiments
—: Not examined
Fifteen millititers of hexane solution was extracted with 30 m/ each of various aqueous acetonitrile

solution
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A e
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Table 2. Removal of oils and fat by partition between acetonitrile and hexane

Amount in acetonitrile layer (mg)

Method _
Rice oil Soybean oil Lard
I 74 51 50
I 35 17 12
I 18 7 8

The values are the average of 3 experiments

Method I: Sample (2g) was partitioned between hexane (15ml) and acetonitrile (30 m/x2)
Method II: Sample was partitioned as described in Method I, and acetonitrile layer was washed
with hexane (10ml)

Method III: To acetonitrile layer after partitioning as described in Method I, water (3 m!) was
added. Acetonitrile layer was washed with hexane (10ml), and extracted with 20% dichloro-
methane in benzene (100 m/Xx2) after dilution with 10% sodium chloride solution (300 m!)

Table 3. Per cent recovery of organophosphorus pesticides from oils and fat

Added

Pesticide (1g) Rice oil Soybean oil Lard
Chlorofenvinphos (f) 8.0 — — 95.5
Chlorpyriphos 2.2 92.3 86.0 90.2
Cyanophenphos 2.0 96.4 94.3 95.8
Cyanophos 4.0 93.1 97.1 102.7
Diadinon 0.3 — — 92.8
Dichlorvos 1.0 91.2 90.0 100.9
Disulfoton 1.0 89.0 87.0 —
Edifenphos 12 92.6 89.1 98.5
EPBP 5.3 81.8 89.5 82.2
EPN 4.2 92.8 87.8 88.3
Ethion 1.5 94.0 92.5 90.7
Fenitrothion 1.4 87.3 92.2 90.0
Fenthion 4.0 89.4 91.0 97.3
IBP 4.0 91.6 91.2 96.3
Malathion 2.0 90.1 89.9 90.0
Mecarbam 10 92.6 90.0 94.2
Phosalon 12 91.7 91.6 97.9
Phosmet 36 89.2 90.0 97.9
Salithion 2.0 92.9 92.6 92.6
Thiometon 1.0 87.7 87.1 90.1

Each value is the average of 3 experiments
—: Not examined
Hexane solution (15 m/) of samples (2g) was treated with the Method III
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Determination of an Ozone Interference in the Continuous Analyzers and
Manual Method for Nitrogen Dioxide in Ambient Air by the
Use of the Saltzman Reagent

Noboru YAMATE and Toshiro MATSUMURA

Regarding the batch type analyzers commonly used in Japan and the continuous type analyzers
used in United States for NO, measurement in ambient air, O, effect against each NO, measure-
ments and some factors that affect O; concentrations were evaluated. Results were as follows;

1) O; has certain interference on continuous type analyzers used in United States,
Therefore, the compensation of NO, measurement

few effect on batch type ones used in Japan.

but only

decreased by Oj, as pointed out in United States, is not necessary for the NO, measurement by

the batch type analyzer.

2) The difference of the O, effect between the continuous and the batch type analyzer is due
to the sampling flow system and the mixing ratio of the sample air and absorbing solution.

(Received May 31, 1976)
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Table 1.

Comparison of analytical conditions in the continuous analyzers and manual

method for nitrogen dioxide in ambient air

Continuous analyzers

Manual method

Analytical conditions

Batch type [A) Batch type (B] Continuous type

Composition of a absorbing

Saltzman reagent

solution Saltzman reagent Saltzman reagent and Saltzman reagent
Lyshkow reagent
Sampling time of sample 57 59 60
air (min) (one cycle) (one cycle) Continuous (one cycle)
Flow rate of absorbing 43.2 m! 15 m! 0.3 10 mi
solution (one cycle) (one cycle) (ml/min) (one cycle)
Flow rate cf sample air 300 200 315 300
(m!/min)
Mixing ratio of sample air 7:1 13:1 1050 : 1 30:1
and absorbing solution
per minute

Glass filter (max.
dia. of the hole
60 z2m)

Yes and No

Types of absorbing bottle

Use of dust filter

Setting position of flow

meter stream

Calibrated by
equivalent solu-
tion with saltz-
man foctor 0.72

Calibration of scale

As indicated in

Flow meter is up Flow meter is up Flow meter is
stream

As indicated in
CA]

Spiral type As indicated in
Al fa)

Yes No No

Flow meter is

down stream down stream

As indicated in  As indicated in
[A] a3
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Fig. 1.
Clean air system

Permeation system
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Reaction flask

Sample manifold

Batch type analyzer A

Batch type analyzer B
Continuous type analyzer

NO, sampler for manual method

Diagram of 0;-NO, reaction system
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Table 2. Interference of O; in the continuous analyzers and manual method
Batch type )
Continuous type 1;2231%&:11
A B
NO, Oa ‘
Saltzman Lyshkow
Conc. Conc. @/ reagent reagent Saltzman reagent
@ @ Use of dust filter
(ppm) (ppm) No 1 No ‘ Yes 1 No ‘ Yes ‘ No
Decrease of NO, (%)

0 0 0 0 0 0
0.03 1.0 16 0 0 0 0
0.03 0.07 2.3 26 0 0 0 0
0.14 4.7 33 0 0 0 6
0.36 12.0 46 0 0 0 24
0 0 0 0 0 0
0.02 0.3 0 0 0 0 0
0.03 0.5 4 6 0 0 0 0
0.06 0.05 0.8 10 11 0 0 0 0
: 0. 07 1.2 15 0 0 0 0
0.13 2.2 27 22 0 0 0 0
0.25 4.2 35 36 0 0 0 12
0.61 10.2 46 45 0 0 0 44
0 0 0 0 0 0
0.05 0.3 11 8 0 0 0 0
0.08 0.5 16 0 0 0 0
0.15 0.11 0.7 22 17 0 0 0 0
' 0.15 1.0 27 0 0 0 0
0.23 1.5 35 32 0 0 0 0
0.48 3.2 48 2 3 1 18
0.81 5.4 53 53 6 12 8 40
0 0 0 0 0 0
0.21 1.0 28 20 0 0 0 0
0.21 0.29 1.4 36 27 0 0 0 0
0.65 3.1 50 48 0 7 3 20
1.16 5.5 58 59 10 21 20 46
0 0 0 0 0 0
0.17 0.6 16 0 0 0 0
0.28 0.28 1.0 29 0 0 0 0
: 0.39 1.4 38 0 0 0 3
0.81 2.9 54 5 12 7 21
1.40 5.0 60 15 25 19 49
0 0 0 0 0 0
0.25 0.7 27 19 0 0 0 0
0.35 0.39 1.1 36 28 0 0 0 0
0.84 2.4 54 45 0 6 5 - 19
1.61 4.6 65 63 14 22 19 53

DFPZGCHA L TR DR BEEDOBINA 7 b A
ERLELDOT H B, 03 EFRIC T BAEEDHR
D, FKRRTIRbTHTH DI TIEREWT

2.1 BABIARE
AR 6mm 077 e v 7, EEF 0.09~1.1 ppm
O 03 24§45 0.31 oPit GHUSBAOREL) T

ERG 5. WALT, RBHAEOREE 0; IEORD OB
2, O; BECRETHRANZAEREDIL TN, ZoF Figo 3 iRt X 5 Oy R
REF AFIHRD 5 B, RAREAM, HUBACE  OMAFIE O WEAEL, 2 oRBRERIER RV

BRUOBIVEDOTRS Os Tz ¥ D X 5 7ofbis
TErRBE L.

it afianii bhic. 0 BEOWAR,
BIXFREEE 1m 084 7~10%, 3m DL
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Fig. 2. Absorption spectra of the colored Fig. 4. Decrease of O; in between sample air

solutions due to NO, and NO,+0;
mixtures introduced into the saltz-
man’s absorbing solutions in respec-
tively

Continuous type

(1) NO, 0.35ppm only (1)) NO, 0. 35 ppm+
0; 0.84 ppm
Batch type
(2) NO, 0.35ppm only (2) NO, 0.35ppm+
0O; 0.84 ppm
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Lengths of sampling tube (m)

Fig. 3. Effects of lengths of sampling tube
O3 concentration

@®:0.09ppm, O:0.16ppm, ©: 0.24 ppm
X :0.31ppm, A:0.80ppm, O: 1l.1ppm

11~19%, 5m O 20% TE 7.

2.2 FHWNERORITE

FEROFTWERL, WKL RTIEA 21 5 AR
TZMA LTV DD THABH I\ T 05 Of1LIE
LAY L LIRS T ORTIA RS bR
WROOCAETOMZEA M7 4 2, FiIkEE, BT
ENEY FERTWEDT, 2hbiiEsT 03D
oo, NRAOFUBABS IV BROWL
T, Th h ORFHIA O HIERE 0.07~1.2 ppm
D 03 & A OIHILES 0.31 (ADENETmE), Bik
5y 0.21 (Boeiii) THALT, BRRELAT
AHERNC TS O3 BREXTIE L. Fig. 413 O 8
B E A BORHIIA NS SBRIRBEUA X TOM
kTS O BEOMAREZRLLLOTHSE. &0

inlet port and NO, absorbing bubbler
in batch type analyzer
Batch A type analyzer
C : dust filter yes,
Batch B type analyzer
X : dust filter yes

@ : dust filter no

50 MRRTRFNBRAORFIERFZ 3T 0s
B DARERD T ERG ot 03 DIPIL 05 3
BEAMEL, o XA L7 4 A2 FOFERI T A
i, HARE, Oy BB 0.1 ppm TRX A b
7 a4 2 HHXE 90%, 7o LiXE 60%, £ 1 ppm T
I2FA LT 4 A 2289 45%, Tt LiXf 35% T B
-7tz

2.3 RIBUEDOR

FBIRR Tk NO, 2RIRFEE IR 570D DRIRAT &
LTATSOEMMZH T AT 4 & 2T OBRREERTA
FHEALTWS., —F, O OFHWETCRRIAFIZ
Iy P VEVYYr (RXTSOHEML, ANy 2
WTW B, ZORRTREL A 7 ORITE AT
O; DRIMFUEY T\ PIEfx b Lic, &,
O; DWEITPML 512 U v & % T BRI
TV, 1 EAoWERMLEATRIES 0.3, MR
I 60 2 Th B, FEFL Table 3 iRt X sz
RNV b TWARINBAECAILLS O, JilE
it s ¥y b4 vEevo LRI LT 10~30% {E2o
oo ZOZEREARINBEOCATIRAT FDEHD
HIAT 4 A ATHEHENT Oy BAMEhictedLE
zbhab.

3. 0, ® NO, ZBRICRIEFTHE

St O BRI ER N5 RER (NO, AL
oD LR OHRMERES X 5 A L BIERATR)
2 iR ORI R OB R D £ v 7 ik
LT, O 250EZXITUAL T Os BATIHROERE
W OWTRIL A7 b ARTE L. REEORFY
FEFCFEoHE: (1 BoEsRt: LRERT: 10 m!,
BT EES 0.31, EMERE 60 4) w0 WT LT
By & LTt NO, 0.1 ppm & 0.35 ppm

- fo.
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Table 3. Effect of types of absorbing bubbler on O; determination

Types of absorbing bubbler

W =@ w100

Glass filter type used @
Nozzle type used in in batch type NO, (%)
manual method (1) analyzer (2) %
0.12 0.08 33.3
0.12 0.08 33.3
0.25 0.20 20.0
0.57 0.35 16.7
0.57 0.51 10.5

Table 4. Effect of O; on colored solutions

NO, equivalent

Absorbance of 545 nm

conc. of colored O; conc.
solutions Continuous type
(ppm) (ppm) analyzer Manual method
0 0.167 0.245
0.10 0.07 0.165 0. 247
0.26 0.171 0. 255
0.46 0.177 0. 266
0 0.450 0. 766
0.35 0.26 0.460 0. 775
0.88 0.467 0. 780
1.5 0. 500 0. 805

TRIET 5 b 0 RMBELC, O BEXHHRIL 0
ppm, 0.07 ppm, 0.26 ppm, 0.46 ppm, #HEiZid
0 ppm, 0.26 ppm, 0.88 ppm 1.5 ppm D% D% %
RENRTGA L., —RICEBAERI O KXo GRAT
BEuvbh Tz, R Table 4 R+ X5z
BEFIL 03 I X ThThiiiadsElArAbh
t-. Fig. 5 % Table 4 @ NO; 0.35 ppm XL
AT 0.88 ppm @ O3 XHA L& E, L
HWHEORRARZ R LILDOTH 5.

% %=

NO, fliZic iz + 0s fU#hL, #HNIEF K
x <, MRRFDPIWZ G ot. TOREHE LT
BROZENELBRS.

1. Br AFRIGROME MRROFMETIIAR
BORETA O b GRNFREC T A E TORMI Y M1
BRTWAHBFAL 7 402, Wilkeh, BT ERRIR
RABVADEMDHF FAT 4 VE T XoT O3 337
ha. —F, Atz u T AEOREIA n b

Absorbance

0 " " " 1. "
440 460 480 500 520 540 560 580 600 620
Wave length (nm)

Fig. 5. Absorption spectra of the colored
solutions due to Oj; introduced into
the colored solutions

. Continuous type
(1) Colored solution only, (1) colored solu-
tion40; 0.88 ppm

Manual method

(2) Colored solution only, (2)’ colored solu-
tion+0; 0.88 ppm
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BAAL SARIRATE CORIZ Oy I RD XA
Pz, PEEGE MR EAIY I BRTW
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oW THRE 2 T o iR, UiomR 2.
1. RETHERIRTWAIMSEROH L O i
LAY RKEL ST, bARTHBEIRTWS

IR DE I e oo, Lichin T, RETH
MERTWDB X3 012X » T L2 NO, oFjiE
1%, AN HAROMNOIHMNIHT XD NO, JIE
IZOWTHIRLEEE Lighe.

iyt

P 0.1 ppm @ O, A Eh iz
o REy ARIE (89 3m oRHEAT LA
FWUT, 12T 100%, 0.2 ppm @ O; TiTHy 90%,
1 ppm @ O; TIXHY 60% AoftashdZ Licin 5.
WOV ADH T AT 4 L 2D BEEEFER T H L 2. GEEER LRGSR oM O iz X 3O
O; DAfUTEBIZREVWLID LSS, Mok, R ARIGRS LU A L RIRR G O
2. ARy R EBERBETOUSILCUTHRAR o BAHRICEALTWS,

i 140N Y oRERE IS IR DART 1, ATFFROEE LG 16 MALKG MR LMARE SR
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LUTHESUT 1050 1 1 TR, HEaHkak e fal

L 0B LA RITEIGEOTL L Ky X*D 0; &

DML K LD DT, 0,12 & 5 REOLIATE L 1) B.E. Saltzman: Anal. Chem., 26, 1949 (1954)

N “ 2) B.E. Saltzman: 1bid., 32, 135 (1960)
RBEDLHZ OIS 3) U.S. Dept. of HEW, PHS: Selccted Method
e for the Measurement of Air Pollutants, C-1
r 7o (1965)
KL D NO, ZHALENET Dz, bAETEA 4) BT « SRS OREILE T 5 YTH
(1972)
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Studies on the Mutagenicity of Hair Dye

Kunie Yosuikawa, Harumi Ucnino and Hiroshi KURATA

The mutagenic activities of commercial hair dyes and its raw materials were certainly demon-
strated by the metabolic activation system using Salmonella typhimurium TA98 strain (B.N. Ames).

The revertant of the TA98 strain was significantly induced by 2-nitro-p-phenylenediamine, 4-nitro-
o-phenylenediamine and 1, 4-diaminoanthraquinone.

p-Methoxy-m-phenylenediamine, m-phenylenediamine, p-chloro-o-phenylenediamine, toluene-2,4-
diamine, picramic acid, picric acid, 2, 6-diaminopyridine, N-phenyl-p-phenylenediamine and sodium-
2-hydroxy-5-nitro-2, 4-diaminoazobenzene-5-sulfonate were mutagenic in the TA98 in the presence
of 89 mixture. However, the strain did not generally respond to the chemicals having only hydroxy
group, color modifier of hair dye.

From these results, it was suggested that the mutagenicity of hair dye caused by the metabolites
of aromatic amino or nitro compounds in redox reaction.

On the other hand, 80.7% of the mutation-positive rate was observed in three handreds kinds
of hair dye, and those dyes containing p-methoxy-m-phenylenediamine, 2-nitro-p-phenylenediamine
and 4-nitro-o-phenylenediamine, respectively, were recongnized as most potent mutagens in this
assay method.

(Received May 31, 1976)



Hlied : REFORRESE T 2015 29

KRETHREN T HREMCER T LR TEHEE
235 BN, Ames LR 2 X - THIG S hi., chbol
EROERFEH LT ¢ VEIRER & UBHbKE
TEELTHWBRT WA, 2T+ (2 B.N. Ames
LOFED iV, RETHE IR TS 300 EEO
FEHMYER L 27 HROYPEHE Rz 2T, w o
X SERIERE LERARERRAR YR L, HEH
FEHOERFEHOFER X UHBREEc s 2R
BB EoREL AN E LTHR L.

K B OH OB

1. EREKRS S UER

Salmonella typhimurium TAQ8Y % 100 pg 'm! O
Tvev ) v b Y Y ad S Difco Nutrient Broth
T 37°, 18~20 Wi, FEEL oh®ialis L.
—F, ERLRHOHINL 290 © SAz—-2v &
Vogel-Bonner F® THE L1z,

2. 40y —LORH

B.N. Ames LD FEP IZEWHET v 7 (200~250g)
OffifExsE o4 ALLE, £0 9,000 G LiED
0.5ml iz 2.3 #zmole ©® NADPH, 2.3 pmole o7
o —A-6-V VB2, 165umole DL HY v A,
4 pgmole DL~ F% v AaRX0 100mM oy v
BRAZETTE (pPH7.4) ®#HEMM L3 O% S9 mixture? L
L.

3. FERGLIUTORHICHTIBEEHEKEZOL

=

TRTOREFETOFFILIBF ELIZ 250 65
BREAGECTAE Eh, 3040, Kk, v vEEE
T EH 7.9 THRL, T 0.1m! 2ofnsiyimg
& LTHWE.

4. HENEHEILHEER

0.5m! @ S9 mixture HH WX 0.5ml OV ViR
FERET TR ER 0.1ml OIS XU 0.1ml
DY AZRINL 37°, 200, 1 va = <—
va v L, lpmole DA+ v XV 1 ¢ mole
DeAF LV EHET5 2mi OiRKEARELD
FHmE Lic, ohvi, 37°, 2HM, #TER, 51
RS PR IE Le.

5 RERGITEOREH

300 FEFIOTHMRHER S LU 27 T E IS~
THE~NT A -TESMHLIHB I M.

6. ZERREOHTRILE

—DFE B U5 1x10° BEOFTREVEEL,
T OUEREEA 50 5 99 O AE 4+, 100 5
999 fHO%LEE +F, 1,000 ALl EOBEE # &L,

49 AT ® (2M) tELL.
S S

SEFMERIC 2 3B RIFEOHBE R P ENTRT.
(+, +, H# OHERFEHBETIHELR).

—HE IR E LTERIh AT 32, = ¢
7 LA ETR U R RIAIC R S G
b, —0, REERLERLCHOAICEER RS
LR b h 3. EREEEESEFEERTEN oS
T, 2-=2bRDP-V 2=V T IV, b= b E-0-T7 =
SVVUTIVRID N4 ST IO T VSR
frx, fl2 SO mix. T X5 RAHEE(LEEHR LTE
REERRLI.

AR R AT 5 - LT, BRFEEoRInE R
THE O EIPEEIL -2 b epT 2= VP T3
Vo dr2 b R0-T 2= T IV, PR -7
2=V VYT IV, MAmU2,4-0T7 3V, m-T7 ==
VYIS T IVEIO 7 a2 VST I vThal.
—J7, BERLAEAIIL L » THERFE QA 3 LT
HERRTOHEPHEMAICS 5 I VB, €2 ) vEES
IV 2-e ¥rFvb=tbr2 407307 7Xve
VTHote. P-IE—N-0-F ==L VIT IV, N-7
=== ep-T 2=V T IV, 1,L4XT I TV
) URIV2,6-27 38 Y VBINEGBILAE
MET5 2 TR 6T OERFHCIESNED bh

R
(

\

Zh b L OREFGFERL S9 mix. EEEML ARV
FEHAE T B W T, FHGBRMEREOMEIT X - T
S. typhimurium TA9B FRoxf L, SVWCTRETERI A
DHbhis.
FEPBRARERIT O TORBH R Y 2 1WrT.
300 HEDOHFEFARTERI—T 1 L4 IEHO
EFEF L 125 3 HROAOAEEE LTV 3.
N BOREHIRS © REMLAEIIR L. T
3% Group I 1XZESLEEHE i, Group IL 2+ 5%
ViR, X0 Group I R RS IR R
THEFRG THD. Zh bOYEH OPCEREE
Pl R a1 0% 242 TifiCH o7, LOPRT
181 IR S9 mix. = X B G bR BB E L.
F AR AT RIS 23 BT o

BEB LU

1. B.N. Ames 5V 2913 DRI RM
S LTV RRTRFEHEY 7 § VHRIEShTE
HZh? Bandrowski OEIETHB = L 2RE L.
ZFIB DLW B & DT BRRFFRL 7 3 VI
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Table 1. The mutagenic activities of the raw materials for hair dye

Number of revertant colonies

Conc.
Chemicals Structure (png/ +59 mix. —S9 mix. Criteria
plate)
HP Buffer HP Buffer
2-Nitro-p- O:N 15 45 33 102 26
phenylene- NH 50 93 110 226 97 s
diamine H:N NH2 150 2198 1660 400 269
4-Nitro-o- H:N 15 147 98 936 450
phenylene- I{>N@NO! 50 680 352 1596 1306 T+
diamine ) 150 772 774 3926 1988
p-Methoxy- N 15 336 272 28 13
m-phenylene- , @.NH, 50 1024 1104 12 gx 5
diamine H, €0 : 150 1952 1136 26 6*
Toluene- HoN 15 51 23 29 20
2, 4-diamine Hs;C NH: 50 58 31 36 20 +H
150 238 75 0* 13
~NH:
m-Phenylene- HN 15 44 43 8* 26
diamine - 50 85 85 0* 23 ++
150 384 242 0* 31
p-Phenylene- 15 24 26 1* 20
diamine . . 50 52 21 0* 21 =
Hr-\@”{z 150 100 85 0* 9«
p-Chloro-o- H.N 15 24 26 34 47
phenylene- HgN*@Cl 50 36 33 22 27 -
diamine 150 838 86 0* 30
5 N
Picramic acid e ) 15 24 35 12 15
1o ~NO: 50 41 41 0* 23 e
0:N 150 42 118 0* 5*
Picric acid 0:N 15 35 23 0* 16
HO*@NO; 50 52 55 o* 13 <
0N 150 53 123 0* 0%
~ H
N-Phenyl-p- —N 15 37 41 1* 25
phenylene- NI 50 16 35 8* 41 +
diamine Sz 150 67 78 0* 46
. 0O NH:
1, 4-Diamino- 15 40 58 11 51
anthraquinone 50 41 60 15 58 T
y 150 7 81 0* 80
Sodium-2-hydroxy- O NH 15 28 23 11 29
5-nitro-2’, 4'- OH NH» 50 22 39 0* 33 -+~
diamino-azoben- NEX NH 150 39 64 0* 47
zene-5'-sulfonate s S(S 2
N
2, 6-Diamino- s 26 28 17 27
pyridine O 50 57 35 6* 10 +
H:N">N"NH. 150 52 53 0* 21
o-Aminophenol H:N 15 20 26 0* 20
10 50 18 15 0* 20 —
I 150 15 26 0* 24
m-Aminophenol NIl 15 22 23 2% 25
HO 50 27 24 4* 22 —_
150 22 23 0* 27
p-Aminophenol 15 16 22 10 25
HO @ NH. 50 16 20 15 22 -
150 15 28 13 29
[2-Me§hyl-1 | 15 32 34 1* 3*
aminopheno H A"@- 50 26 25 0* 1 -
sCHN OH 150 40 21 0* 0*
4-Amino-2- HO . 15 34 32 8* 20
hydroxy- H:C NH2 50 26 27 8* 26 —
toluene 150 2* 21 0* 4*
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Number of revertant colonils

Conc,
Chemicals Structure (rg/ +S9 mix. —S9 mix. Criteria
plate)

HP Buffer HP Buffer

3, 3'-Imino- H 15 34 34 44 41
diphenol HO N —OH 5y 46 38 46 44 -
150 34 38 h 18

a-Naphtol OH 15 19 27 0* 30
@@ 50 18 24 0* 20 -
150 18 13 0* 1%
Catechol HO 15 18 14 6* 6*
HO 50 16 38 0* 0* -
150 15 23 0* 0*
Resorcin OH 15 17 21 o+ 26
HO@ 50 19 22 0* 23 —
150 26 18 0* 11
Hydroquinone 15 19 35 0* 0*
50 17 25 0* 0% -
HO@OH 150 15 17 0* 0*
Pyrogallol HO OH 15 26 26 23 35
HO 50 42 39 9% 21 -
150 46 42 0* 13
4-Chloro-resorcin OH 15 26 25 0* 24
HO al 50 18 15 0* 19 -
@ 150 17 21 0* il
Gallic acid OH 15 20 19 5 15
HOOC OH 50 31 25 g+ 8* -
o ~—on 150 25 27 0* W
Salicyclic acid 15 22 38 2% 15
HOOC‘@ 50 35 17 0* 5% _
150 14 9+ 0* o*

HP: Hydrogen peroxide, (*): Bacteriostatic effects

Table 2. Mutagenic activity of hair dyes

Hair dyes components

Group L.
p-Methoxy-m-phenylenediamine Sulfate 0.40 w/v%
Toluene-2, 4-diamine Hydrochloride 0.20 »n
p-Nitro-o-phenylenediamine 0.20 »n
roup IL
p-Methoxy-m-phenylenediamine Sulfate 0.25 w/v%
Toluene-2, 4-diamine Hydrochloride 2.00 »u
m-Phenylenediamine : 0.80 »
Resorcin 1.00 »
Group IIL.
Nitro-p-phenylenediamine Sulfate 0.001 w/v%
Toluene-2, 4-diamine Hydrochloride 0.04 »
m-Aminophnol 0.01 »

Resoricn 0.10 ~n
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- T - " Hair dye exhibited mutagenic activity
Groups Mutagenic activity
+S9 mix. —S9 mix. %*
1 # 15/300 8/300 7.7
i + or H 166/300 53/300 73.0
m - (58/300) 19.3

Concentration: +S9 mix., 20 mg/plate, —S9 mix., 100 pg/plate
* ¢ was calculated from the sum of +S9 mix. and —S9 mix.

SEFMERFE E MET D LT, BREMEDRINAE
Sdbhtc. —F, 7%, = eliofHRL-(R%
PRANRRIE R EOE LR 5 o L e S BT
RERTPTRTZENL, ThboTREERCEIS T3
FFIiz S9 mix. H 5 \IXHITEFMPIC B3 R LR
TRBTEREINZNHII I L0LFLbNS,

2, Pp-AIFVM-T 2=V VST IV, p=he-
0:7 2=V VYT IVEIUV=tbrp-7 ==L VT

T URNG LT ARG ERTEA2A S ED bR
oo ThBOETEREINIGTRAMGCERREESYR
T END, MRS WTL = LR EN G S
hic, —77, BRENE+530iH i fEiiie—
B 3 TR A RS LR 5
Nic, FRERFEEMESER YR URERMI—Z
IO EPREAZ SIS I bhi.

3. BN b, REFRENOREIHES XU

FRRVER T BIET 2 HTMNB S, T, 48,
IR HORFEEIC LD IO AT AR, SR
Tk X UBRE RFEm R A G L, $HoBilic ks
DEFPENORSEY S DIl T A LEN A S,
ARUFFELEE BRI X » THE L7,

X iR

1) B.N. Ames, H.O. Kammen, E. Yamasaki:
Proc. Nail. Acad. Sci., (U.S.A.) 72, 2243
(1975)

2) B.N. Ames, J. McCann, E.
Mutation Res., 31, 347 (1975)

3) J. McCann, N.E. Spingarn, J. Kobori, B.N,
Ames: Proc. Natl. Acad. Sci., (U.S.A) 72,
979 (1975)

4) H.J. Vogel, D.M. Bonner: J. Biol. Chem.,
218, 97 (1956)

Yamasaki:
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Distribution of Chinoform-Zinc Chelate Compound in Rabbit’s Nerves

Goro URAKUBO, Yasumasa Kipo and Kunisuke NAGAMATSU

Solutions of “C-chinoform, %Zn-ZnCl, and their chelate compound consisted of 2:1 molecular
ratio were given intraperitoneally once a day for 3 days, and at 24 hours after the last injection,
the radioactivities of C and %Zn in central and peripheral nerves, liver, kidneys and blood were

determined by 5- and y-measurements,

An outstanding result was that the higher concentration of chinoform was detected in tibial
nerve, especially in the lower part, in the case of the chelate compound dosing, though the con-
centrations in other nerves and tissues were in almost same levels to the corresponding parts of

the animal administered chinoform only.

No difference of zinc concentration in all tissues investigated was found between the chelate

compound and zinc chloride dosings.

So, the probability that zinc might serve as the carrier for

the accumulation of chinoform to the terminal of the peripheral nerve was suggested.
(Received May 31, 1976)
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X X%/ k4 a (Chinoform, LLF Ch LEZT)
EPEGEORSEL, RERETRIELA X058
BP0 E LUBEEN, MBI bRTE
Bzt s mE Rk, —F, Ch ofRiHrchd
5-Chloro-8-quinolinol (IAF 5-CIHQ XEz3) (34 %
Zxf LCAe VEBOMBIER A REAI LD L3
<, Limnd 5-CHQ ofthit Ch oL HE
LCHEHEHOMH S LU SRITE L5 2w
EWVWSFIHE LIRS LAY,

Ch %X 5-CIHQ 12\ h b v — FRET
557, Ch-Zn # v — M2 5-CIHQ-Zn v — FiZ<
BT INVRETHDLD, T THE LA 2T
% Ch L0t 5-CIHQ DB#o7Ex, WHoxv—
MERREOES, Pk LEHo—oTIRVLr S
#Ex i,

&[E, Ch-Zn % v~ ot Ch LEiHEIHNC
BhE LIRS, FhEh BRI LSRRl b
~T, Ch LAAOKALST, & HHELHE~D &
hZZGTER R BRDEDTRIEWE VI BN D,
A€ VERERTO Y ¥R AT ERR T vmi
T B DT TERET 5.

|

£ B O
1. #5HH
(1) MC-Ch-8Zn % U ~— b {4l

T MC-Ch 30.39 mg % DMSO 9.62 m! (&
L.

D fitdEify 18.11mg % ®ZnCl, OEEHTFHE
0.1ml/ =7 L, DMSO 1.25ml 2 HML
fo.

@ Do 9.62ml iz @ D 0.5ml kT HC-
Ch:%Zn=2:1 %V — FERERMLE (&
O 1ml 1L 3.00mg @ Ch, 0.32mg @
M &), COFER 1ml % 6.94x107
dpm o B HHEEss X T 1.27X107cpm O
HEER R L.

(2) SZn-EE{LTEET
{Edsy (ZnCly) 4.22mg % 0.46m! o
67ZnCl, {HiGe A L, THhic DMSO 5.57ml
FRERMUI (2O 1ml 1% 0.34mg O Zn
&Y. ZOEER 1ml ik 1.23x107cpm @
yERGHER R L.

(3) “C-Ch ¥t
14C.Ch 20.57mg % DMSO 3.88ml zifim

L, K 0.1m/ 2 DMSO 1.25m! OiE# 0.2ml %
it (ZoOFH Iml 13 4.49mg © Ch 241).
o® 1ml ik 6.99x10°dpm @ SBHSIEER R LI,

2. {EHEE

£ EREBAR v¥F (2, 6 3kg) &
1m!/2.5kg J2&A 3 EEENES L.

3. MC H&U ¥Zn OmMAPEEORHRT

HipRy DB 0.2ml EEf L, ARpAHE
280z 0.1ml ORI ¥, R L THERRARE
L.

(1) “C-Ch-%Zn & v — 55

MBI X ARAEEY =5V v RBBICAR
CT2ARZA TS VFU—va vy vETrEEd
ELiDb, HEEEAEELTRET S 00, v
v v—x 55 (ppo 5g, popop 0.3g k=2 /-
A7 $ v 100ml, AFrery 7 300ml,
v 600 m! DRIHCEL L) RIS, JKiEY
VHEV—Yavh Y vE—TRREMELL

(2) fhoott

SZn-Hi (bR v ¥ Fioon Tt r %, “C-Ch
HHEoHFFEOWTIR %, ThThOEMULRE
TlE Ui,

4. “C HIU SIn OHASFHEORE

3 B B OB 4R G v F R Mt S8,
Table 1 jom3ELE, AMEZHER L. £0 50~200
mg B LT ARIER, 3ERLAET B,
TR IE L. 1 MO, M b 2ADR
Fremm L, &HEHOTHIERot.

£ B R

=

1. mpRE

FHo v FiconwTiEho 3 AHi, ks
5 24 M % co AR T il LT bhi i Fig.
1, 2, 31w T. Ch-Zn +v—1, Ch fi5E o9 F 0
Heletis, frh B HRAE ORI RO TRERR
ZENED bRt

7B o MR oWwTy, ChiZn $v—1, Zn
HBEyFORL L LEEE, D 24 B E TP
ol m L, MEMCENRED bhiohsT.
2. W%, ABASTH

SAT OB IERALE S X OB, B, METoWw
TFHhotc. FOERY Table 1 1 R$. JELL
B, f@EkizowT, Ch-Zn # v —1, Ch 15 v+
D S IRAHES RO RECIL, PIOEH 0 E ik
S hhdbivieds, HAERTREMRRLTHER
ORPHIE Iz WTHE bhi. Tiebb, SAHHE
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B-activity y-activity (cpm)
(dpm) (cpm) P
3,000' FeAmN 3,000 .
) $ee ] =--m-me e « Fe i ——
= R3] e e o .
= 2,000f:,7p: 2= 2,0007 ERSE I E Rkt
= I =
1,0005 / ) 1,000f
] .‘\5 ........... X K
1{/":):'.'\.:""’ R R e bl Stk T T
o— = : [ el . 1
0 1 2 3 4 5 6 0 1 2 3 4 5 6
AREPEI (050 FRMEY I (5
Fig. 1. M"C-Ch-%Zn v~ } 3k v+ Fig. 3. ®Zn 3L -7 4 0l Rt
F o Mg
—J5, THOHESTIENE LR, ez
;di)‘gg W, Ch-Zn U — b, BHE Y+ F0lhcl s
- Y1 g IR BRI Ao o P AT R DI 3 s
= i Ry - - S 1- 2= By = O gt s
35 2,000F .~ &'ﬁshm—-—-—~ DWT ChZn & U — MEE Y BT L ENE
= L BRI A e
1,000F ™. 3§
O TR L RAREEEUREAECOUNT
AR (R5I) AJEAcix Ch-Zn v ~+, Ch X Zn 03
REDFNFRAEEYEDANCEET S L2
Fig. 2. 4C-Ch 3 Efﬂf’}%&%“?"’f”‘?‘ P ﬂ’ﬂﬂi’b’kﬁ!f u‘t*‘l’D’Ch’Chﬁ'ﬁ.‘_ﬂ_ (i_uﬁ’ﬂ B }‘TO ED Jéiri
i TH%5. DMSO RFCH LTEFOEME Lo
ENFOENTWLAMNY, Ch-Zn =V —~+F, ChiZfiz
FORENL, BFAEE, RIRUBTHED ¥, HGETH Y, o, LENT=EIGAOHEL L

ATFERO 33l Tl L%, ChZn v —
FREBOZIZRWT, SEMERRBITEZES
L\r@&;ﬁ L.

T, HfEex LTHEE2FECY, BHOBRRAS
BTELELLRDY L 5B L DMSO 23EA
72, FEERQLEHERS, EREINCRA BURERS

Table 1. o+ XAEOMSIEANEMATR
ﬁ-activigy r-activity 3 (dpm) /7 (cpm) ratio
(x10°dpm/g- B THH) (x10%cpm/g R E ik
#5384 | Ch-Zn  ChZn Ch Ch-Zn Ch-Zn Zn j Ch-Zn Ch-Zn
9% No.| 1 2 3 1 2 4| 1 2
X Jii‘é} 2.7 0.8 0.2 24.0 35.3 28.5 0.113 0.023
A 3.0 0.3 0.7 38.9 36.9 33.3 0.077 0.008
w i 2.0 0.7 1.5 31.4 39.4 3.8 | 0.064 0.018
i 1.9 1.3 1.4 23.0 25.0 19.2 0.083 0.052
EHfpE 4.8 3.1 2.0 25.1 31.3 32.4 0.191 0.099
ST PhEE 4.1 1.5 2.7 18.4 24.8 24.1 0.223 0. 060
TR i
i 5.7 3.5 2.3 18.0 21.6 26.3 0.317 0.142
T 8.2 5.4 1.4 19.1 25.3 27.1 0. 429 0.213
s 19.3 14.6 12.9 523.0 983.5 563.6 0.037 0.015
b | 23.9 14.7 20.3 315.4 408.8 339.6 0.076 0.036
i1 G ‘ 2.4 3.0 3.0 27.0 44.9 49.5 0.089 0.067
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BdLhreH, A—FETiosiTs 3EoRBoRS
BERIIEST 2 b D EEx .

SEIOTERBIN B, HHFELTE DRk
TR XN G CFEZACDEONHMTH 128, it
TIRMmERCIEDANTHE L, EnFAN TRy
T LHESE B, DMSO it v tin b
BN ERELE L E L .

FhOTEBITHEEBLhZHERA~ND L H 22
BRHT EXAME LEeDT, BIEAERLE1:0
T CE LT RIE OB L 5/ AN L Bibh .
Ll MC-Ch MEHDTHEMALENTHD LD
Hgh DS EHIE 3 EIT & EBi.

2. MPEREOHEICDOVT

Ch-Zn % v — b EEH IO Ch BiliFsounTh
O &L, Fh 20~40 /i BC AR L i
waRLE. X LTRIRFIZ L EFHORIIKEILED
hichotz, Ch i v — FERER L Do,
Ch k5 oBabAEEhoeIiL £ v~ 2K
LTRIRI D] EE 5. —F ChZn F L — 1
AR L+ Y v AP T L AR AP, L
MoT Ch-Zn FU— L LTELH Lot Ch &
LTRIRERDAHEEDLEL bR D, WFhizLlTh
Ch zBJL it Ch-Zn v -1 LT, 271z Ch
BACHE LTS RIACIREN W2 LN TS h
7o,
LR QRIS OWTH L FRYTFLY, Lic
Mo T Ch$Zn U~ 3 FEXHESE, Mk
TR L T, HAHL TS, Ch-8Zn LA (ke
DD LIE & DRRRIGIC X » T SZn 23R 58]
e D 5.

Ch-Zn # v — F 08543, MAMMBEOEE L
B, S OMAPEEIL e — 712D b, SR
MmAPEEHEIERSBOLTROBEL - LIk
B sht. Shik Ch oi4a LR, MEOES
AR TR IR TWAREEY RTE b Ex
bhs.

3. BB, A8ASREOVT

Ch-Zn # v — I DERERZBHT 3720, Ch-
Zn PEOHFEFEHZOWT f(dpm) /r (cpm) Dfli% 3K
BhHE, B/r=545ThHote. TOHEGAEILY
et s e, R, #Fo f/r ratio (& Table
LZRT LR EDLDTPEWAETLTWS. Th
112 TEHELE LY, ChZn L~ b M5 HEAT
SR LTRSS S v b h, EfiiFr—t D

SZn LAEtEROEERL ¥ OLRE OBERREY S
ToTWAI LizXbERbhd, Lo THEX
RicFV— b RTRTEDF FOBTHRIN, HTiZh
HERE2 ORGSR TH . L, &
FHEE L ORGHEICOWTARB E, B/r ratio {2
FEHOFMAE it feoTWb. rEiET b
TWHRIEERENLLHARECH Y, Ch 2EFELEL
7oA R THBFHRROEREGESHIRL 72 & v 9%
B 2 EDTEETD L, TikE0sEizLh Ch
AUREOAKITBH IR A TEENREZEL OB, b
Ch #AMic#iAT 3L, Ch 124ED carrier O
BxT5E05243F2b0, EROFZIZHAD
DXL Bbhdd, ConwThideh kifss
LWV SRRz OV TSR OBHANLETHH 5.

4 & B

UC.2= ) sk Ak SZn-d{ETES % i\ T, Ch-Zn

Fv—t, Ch, BEHO 3IMOFERXAML, v+
3 EEELEALES LT, iR, i, %, miE~o
Ch LDz H~<7e.
BFES JOEFHEIZS5\T, Ch-
Zn Fv—rEHESELEGECDOL, Ch 2RHEERY
WML TWBC EARD Bk, FRIRETC
DOWTiE, Ch-Zn U — F BXUOTEHTPEOWTHD
WHEIZLERDED bR ot Lichi-> T Ch 2E
SADKFIZ X D EMMRICEBINDEERE LS
hit:. '

OB R - o UTT R PRSI R T &,
INFRTOMERS B RGBT 5. T s DP9 1208 H0 50 SEEE
FHREHEELA = vAKREHOWRRIZL - TIT

-7,

N =
TDFE A

Xz ik
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LR ANEROIFEHMPLARBCNTIHNER LT
Lz k1 % reserpine FiMLE o EE

TR 32 - I =08

Potentiation of Mortality and Reversal of Hypothermia

in Reserpinized Mice by Endotoxin

Akira NisH1o and Seizaburo Kaxon

Mortality and body temperature change induced with LPS, DNP, epinephrine, norepinephrine
and serotonin were studied in control and reserpinized mice, and following results were obtained:

D

2)
ordered as follows: epinephrine,
potentiated.

3)
In reserpinized mice DNP, LPS,
phrine did not.

Reserpine injected intraperitoneally into conscious unrestrained mice produced hypothermia.
Toxicity of drug was potentiated in reserpinized mice.
LPS, serotonin and DNP. Toxicity of norepinephrine was not

The degree of potentiation was

LLPS, serotonin, epinephrine, norepinephrine and DNP produced hypothermia in normal mice.
serotonin and norepinephrine reversed the hypothermia but epine~

(Received May 31, 1976)

PR AT AL T bR DA ARl s LT
TEMNELMBRT LB, T O THETEEN
ERIMEMPRSBRICE LT ISTEIR TV S,
FITEER = o AN L Y SATER < v
ZXHVLWERBE L LA T B 2 L2, =vA
tryptophan hydroxylase DFREFITHD p-chloro-
hydroxyphenylalanine % ¥4 LC serotonin % {4
TRDEWIERZILETENRETH LY,
MIAHRLES T LM 212 U o 55RO nore-
pinephrine A3WA+5 2 &9, X U HEHEAI
catecholamine X X' serotonin » #5125 L{£i
@ﬂﬂiﬁi& a9 Eh bIGEEIIT X DETE R
EEMEC A7 § v B R LTS
@fzﬁm\z%aﬁ]{-?lc;hn\o L2 LAl R R
TOPERR T X D AR TR & T O R IE
T EREE T B3 07, MERoFENRILZ
catecholamine 2 LTCwanE S
DAY ST,
AL~ 7 A A PR OIIEEI & (kif
3 B{EMA reserpine FLZIC X D YD X5 IWED
PEBEHLILOTHS.

PEATIEL E H

1) REATHY & HR : dd Bk~ v A (I 15~
20g) RMEM L. @17/ UMz IRE 24210

7

serotonin ¥4

HABE 40~60% ORFETTiT- 7.

2) <o AOEFRIE : BT oM S
UkwmﬁiuﬁmmﬁmﬂmeW BT DT
RTA—ORF (FH R whd L. Ak o
$NnMﬁmJV1@Mﬁ%306mmm [

3) PGEE:E. Coli UKT-B X b Westphal &
Lideritz® o7 lEil Lo B o Jikicit- T
HlH L#c v 244 (lipopolysaccharide ; LPS) % JHu»
fo.
4)

{fi/fS%% : Recerpine (Serpasil®), [-epine-

phrine, [-norepinephrine, 5-hydroxytryptamine
creatine sulfate (serotonin), a-(2,4)-dinitrophenol
(DNP)

5) Tofit: fATAMLINT N TEER XD

pyrogen-free t L=,

s

Jgr

A
{17 LPS, DNP, epinephrine, norepinephrine ¥
LU serotonin MIAIEINR & reserpine FLEDEL
?g
LPS
epinephrine (2 mg/kg, i.p),

(I mg/kg, iv.), DNP (20mg/kg, ip.),
norepinephrine (20
mg/kg, i.p.) XU serotonin (430 mg/kg, ip )
BRA—TE 10 CO= v AL L T7 AMBZIL

HERLRDI. FEEOFERY reserpine (5 mg/kg,
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< U AR HABROTIENL L AR T AR LT

FiZh T35 reserpine JijALFE DELHE 37

i.p.) #4524 BERIBO ~ v AR HWTIT o7, £ DR
i Fig. 1 iRl EIZFT X 5T norepine-
phrine #Kx & fhoBWT L 2EIERIX reserpine H
BB X hm L MmE i, TD/es TL epine-
phrine 23 TH »7-. 7tk catecholamine £ 51z
L DFETTHATE 24 RIM DT E 7 HEOR
ER—F LT

{II] LPS, DNP, epinephrine, norepinephrine
H &0 serotonin DIEEBIZHTBYHFE L reserpine
BIREBOHE

¢ Az reserpine X535 L ED L5 I kEE
ORI LT 510, —FF 10 Eo~=y

Dose Normal mice ‘\1.,.-¢.xl.{,e‘s;£:rpi“iled mice”
Drugs (mg/kg) Route ( 50 160 ¢ 50 100
LPS 1.0 LV 4 ———
DNP 200 LP —
Epinephrine 2.0 " —
Norepinephrine 20.0 " ] 1
Serotonin  430.0 L —
Reserpine 5.0 L
Fig. 1. Increase of mortality in reserpinized

mice
* Reserpine (5mg/kg, i.p.) was administered,
and 24 hr later LPS, DNP, catecholamines
and serotonin were injected. Mouse; dd-
strain, male weighing 15-20 g

40 Reserpine
[ } 5 MG/KG (LP)

350

. .. .
\ Reserpinized mice
L ]

30t ’ L]

Rectal Temperature (T°C)

25

0 1 2 3 4 5 7 24
Time in hour
Fig. 2. Effect of reserpine on rectal tempera-
ture in mice
* Injected time was 12.00a.m. 7Ten mice
were used in each experiment Ta: 243-1°

Az reserpine (5mg/kg, i.p.) %5 Ui-. HWTE
FLT 10 IEp~ v AR (2ml/kg, ip.)
PG L. FoRKx Fig. 2 wiR L. BioRd
I o R A AR RTS LB CI ek HA T
AR OE YL BREINL & b hicho i
pine {¥5BECIXE S 1R X v SReflER E T
TEMEMCHEBRITRE L. SEERIEE 24 BRHEO
FHEEE L ORI BREOZEILL ) » 7.

Reserpine #jlEH O~ v A1z LPS (I mg/kg,
i.v.), DNP (20 mg/kg, i.v.), epinephrine (2 mg/
kg, i.p.), norepinephrine (2mg/kg, i.p.) H I
serotonin (21.5mg/kg, i.p.) HFEAx{FHELUTHELE
{LEHN, JAll~y A TcoZbe eidigd Liz. %
DL % Fig. 3-a,b iz/” L. Fig. 3-a wiRd &5
AR~ v A Tk LPS 2 X b fkRAFREL, DNP
Yo Th IO TN bR, L L reser-
pine FjLFi<=v 2 Ci% LPS 3 X0° DNP X bk
B AAR LRI,

Epinephrine, norepinephrine 35 X UF serotonin {Z
X v Fig. 3-b @ RT IO REAFR~Y ATIIThD
TIVEIWESPREERXRCTANEMTRSRZ LR
7z. L2 LU reserpine G4LFL < & A TiX epinephrine
#HhEZRLOT I Vit Y EHOo ERARL BRI,
Epinephrine % #5117 L & 5T 47528 60 /LI
WL, OO IEYL 24 BHIDIAKIET L.

Reser-

Normal mice Reserpinized mice

LPS : 1MG/KG(LV)
5

5
o
&
N 5 0 5
L
Lo
2
5 =5 =5
& DNP : 20MG/KG(IV)
& 5 5
®
0 0
5 5
Time in hour Time in hour
=5t —5l
Fig. 3-a. Comparison of rectal temperature

change in normal and reserpinized mice*
by LPS and DNP
* Reserpine (5mg/kg, i.p.) was administered
before 24 hr
Five mice were used in each experiment
Ta: 24+1°,
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Normal mice Reserpinized mice
Epinephrine : 2MG/KG (L.P)

5r 51
0 + 0 s
b} 2
D sl —sl
3 Norepinephrine : 2MG/KG (L.P)
o 5' 5 r
5
3
4
£ 0 ] 0 s
i d 5
T —s5L —s5t
= Serotonin ¢ 21.5 MG/KG(LP)
5¢ 5r
0 0 :
L Time in hour Time in hour
_5 —

Fig. 3-b. Comparison of rectal temperature
change in normal and reserpinized mice
by catecholamines and serotonin

Ta: 24+1°

PR OIIERI RIS, £, B L
NITRIFT 2 AR X YR E R D T LA
LR TWw5b.

~v Ak Fig. 1 X0 Fig. 3-a IWRLA X O
PG EOBFEIEA 5L, SR TREIGRXRL, #H
FHOORRCRLACRETORA L /e s. Fig. 1z
AL X SRR OFITERI R A T D reserpine fif
M ORI serotonin 17 X A FIELN RO RGN &
HMRE L VT W b BEITRTH - fe.
Epinephrine O FIEL)MIL reserpine FHAFIZ X H %
L <1 font, epinephrine 2 X B JETSI3% 4 24
RERABLAE b, LPS 35 X% serotonin i X B354y
LTS 5T 7. Agarwal (1974)10 13ghES v Mo
6-hydroxydopamine, guanethidine s X U¥ bretylium
%45 LT chemical sympathectomy L7 THH
BEOEFCDRIIMAT S v + LN e h o Ic LR
LTb, Fig. 1 opffih b NGHROEEDR
it % catecholamine D5 XA\ D Tidigy s
EELLRS.

Catecholamine P serctonin Az it3 B4hH
EWERITIC X DUIET5 2 22305 T 317,
Fig. 2 T/RL7- X 512< ¥ AT reserpine % #rh-1
D ERRIIERIE 2 CTFRT3. chil®hrER
BV S LR E B RIRTH D, co X 5tk
JED= w22 LPS LU flodEgeit 53 3 &
Fig. 3-a,b 2R+ X 5 MO Lt x &
WMOEIER AR BRI, ML AR 2 DI DO EIELD
HREEDLITHETAHRNETE WA, WiEMN
R bhicho e epinephrine AL L IERNEHHY
MEI oD F kD B TH S,

PR3 SR DITERUL & R MR & DBIRIZDWTI
Kass 5 (1964)'® »% posterior hypothalamus 7%
BURRETRPIGHEORTEDRNMITT 2 LREL
T T &Y, W L AR L D MIIER %A
BHRTHERICH T DAEROEM 2N oM T5 2
EHRTMHETHAS.

& 5

1) Reserpine (5mg/kg) HBIEPIRS LT 24 I
Rl o~ 2z LPS (1 mg/kg, i.v.), DNP (20mg/
kg, i.p.), epinephrine (2 mg/kg, i.p.), norepine-
phrine (20 mg/kg, i.p.) 33X serotonin (430 mg/
kg, i.p) HEELTHERYEAR Y AT O Zh
LEWE L. TofER, reserpine RUTATMNT 3 &
epinephrine 12 X ZFIERM 0 25 10050 iR &
e, LPS 33 XU* serotonin i3 20 725 80% -,
DNP (X025 40% ~His S hiz. L2 L norepine-
phrine 1Z X B EFERIZBEI R o 7.

2) Reserpine (5mg/kg) *IERRTT5 &~
7 AOBIRIN 1 REEE L D TR LIX U, 24RER%
Ti3Ny 10°C TFRELA., ZOX 5 ifkiloTRHRLA
<% A LPS (1 mg/kg., i.v), DNP (20 mg/kg,
i.v.), epinephrine (2 mg/kg, i.p.), norepinephrine
(2mg/kg, i.p.) I X serotonin (21.5mg/kg,
Lp) R A—FESTEO~ Y AT Lic. TOHE,
epinephrine ¥R Z{kIAD LS A bhiz. BREF
DOFRFIL DNP, LPS, serotonin, norepinephrine @
MTH 7o SEAE< v ATiL LPS ¥ X Ut serotonin
W2 X 0 I A I T EE U#c. Epinephrine, norepine-
phrine 3 X' DNP 4 &/ KR Z TR I 2.
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Synthesis of Triphenyltin acetate (!3Sn)

Kunisuke NAGAMATSU

To be offered to the biological tracer study, triphenyltin acetate (}*°Sn) was synthesized using

1135nCl, as the starting material.

Dry chlorine gas was passed through the benzene solution of

11354Cl, to obtain 13SnCl,, which was converted to tetraphenyltin (!'3Sn) by the reaction with

phenylmagnesium bromide.

tetraphenyl compound with SnCly, followed by the reaction with sodium acetate.

Triphenyltin acetate (1°Sn) was obtained by heating the labeled

The chemical

and radiochemical yields of the final product gained from the starting material were 30.1% and

40.3%, respectively.

(Received May 31, 1976)
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A XA, —RWCREE 2o TH IR
HAE LTHVLRTWS., PV 7 2=2ARAXT LT
— MX, BEAMERNELTCHESh, SvL4v a0
BIRRPT VYA O WK L ERER TV, &
S, WMHESIONURT X AL IR, PLEPHTOE
BRI 0B ko HRVT, PY FTFALARX
1teY, VI 7 22V AR T T~ ETohbD
BERSAEEMIINTHWS., SEFY) 7 2= AKX
7T — b ORETUR, B oW THHmER LT
5 BT, BB LI Y 7 ==V RA T T ~
FPEREE L. AXDT AV F— TS OB
HB0% BERLTELEEHHERETLI o, K
R L, FENES e ritk BT 5T
5% 18n #HHLTCI) 7x=AART LT~ b
(138n) B LE. HMTrifsEts.

2. ARFZE

FHA XA, SR AKX s Y =Y~
RWERIH X BT D ON—ReHETHSB. &
EIAF L1z 4380 oL, #fbii—A X (Sn)
O AN-ERBH Chote. FITEFT HLH—2AX
(8Sn) WARIEEWRCBEL, EZRFACKR{ES Y
v A, TEMEY vERWRT vy — 2 —p TR L
DB, HARRVEVEML TR vEvERELE. &
hCERE#EY A 2ML, Mk L TlEbefmA X
(138n) D= V¥ VEREE, DT Herok H0J5ikY
Lo TER L.

Tickhd, HEL—=AX (8Sn) X vEVIEHIZT
2= = FF vy AT e, FERILEYE, 757
==NAR (M8n) ZHML, ThELH=A Xk
x TIBSRLT, VYV 7=z=ARXIrIL4F
(*BSn) E L, SLREMHF MY VALRIGRRT,
FY 7 2= A ARXTEF—F (M8n) #ER L. &
BAEEM A R T
CeHs;MgBr

—_—

Clz
13850 Cl,—1%5nCly
CH3;COONa

—_——

SnC14
(CeHss) 438n——— (CsHs) 5'°SnCl
(CeHs) s1SnOCOCH;

3. BRLHLIUEE

1) #H{bEF—=AX (WSn) OFK

FEHE A KXDOH A AR LRSS TCERT
%. Herok® LIZ&EA X (119Sn) iV A% KIG
TR CHLE=AX (®Sn) 2 AR LBMEHRBT LY
FELTWS., SEAFL fz W8Sn EbfH—A X
(138n) @ AN-HEHEETH »lotedic Herok? &
DEREVEATE . 2 Tl —A Xl
RIS THAN A X LT 5HED ks =2
A (8n) #AK LI, AR LIEAE =R X (11%8n)
DRV VIR Y SRRG O ET 5 R
*hths. ARLREARGE=AX (1%Sn) (15 Hikgt
o HMLEY 221D 1 7 v Ay — VCRIGZT
Too7otcdd Herok? LARLI X 5 WWEZRN ©F;
BT 52 LIRAETH o7, THTRELEF VY ¥
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AR ANLT v~ 2~z 2 QHIRE LTRSS ZER
Wic, oA KX (PSn) R vEVEROE
FRDEIGIT Iz,

2) FEr57==AAX (1Sn) OER

Herok? S0FMEZ XY &R L. FBOF 1) T
BRI A X (198n) OV EVERIL, &
ORFPLHBEDOENTNHELLRICDT, 7z=217
FFRvyasde~g FXRICEvi. SRS
Fize~<tZ5n boBgitEAsy b EERERDESN]
SY7TORNAHEy PO Rfffinti—R Lz &, B
IUOMEOBEN—R LI ENnLT PS5 7 ==4A
X (138n) TCHBHEFERLL. T AEEIe~
} 735 A% Fig. 1 iR,
3) FYTV2=2AARXTEF—F (1Sn) 0K
BB ARXER, T3 7 2= AAXMBEY
==A LTI 7z=2nRAR w54 FeBRT5H%
Bl ETCoRETRS72=ARAX7 R
54 FLEIRIBTE L2 DT = A DR & ik
BT fT7e ) REXE L bR, R DRICFHEL
7.

iK% G =A X (SnClL5H,0) * A\
HERTIR XL ot TRFEBBERLAGTT b
37 = =2 A AR LA X e i— 1t BB,
L, BiERRE UL 2200 TmELiy, 20k
BELRENE s o, BELEPY 722V AXT 1
T—F (M8n) ik, REEOTFFF7 =2=VAX
(138n) LEHE LT 7 ==L AX{LES (13Sn) N
SERTWTHER TR Aot T, 2512
R P57 4RI BRLEIY 7=
=AAXT T~ F (18n) 43, R—s—=pu=} S

g
)
2>
E
o
2
=2
- oygi" front
M
Fig. 1. Thin-layer radiochromatogram of

tetraphenyltin (*3Sn)
develop. solvent; acetone: chlo-
roform (2: 1)

E
g
°
3
2
2
<
o
origin front
Fig. 2. Radiopaperchromatogram of triph-

enyltin acetate (!!3Sn)
develop. solvent ; 80% MeOH : n-BuOH
(95: 5)

A LORHEARY PRIV CF VS VIZLHEAA
Fy PMEEROBBEARY P& RFEN—FT5Z
L, MEOREN—TTHENDBIY 72=20AK
75—t (M3Sn) THBHELFERE L.

PV 7 == RXT7EF~}F (8n) OF O+ _—
R—ryu= s A% Fig. 2 WRT.

X B o ®

1) #HEHFAX (1*8n) OLFR

HALET— A X (1138n) AN-3EE:7AT; (New England
Nuclear Corp #1) 3mCi # I 7w _fH{7 3 RAaix&
b, Kb+ b Y Y AR IUARELY vEARLT ¥
y—2z—z5 BREIEE L CER e, ERkNvE
v 0.5m! it CEMEE—AX (5n) oXvEy
BIE LD bipRER ¥ A%H UTidb L, ks
ZAX (138n) O vEVEHETRIT.

2) Fr37z=2nAAX (Sn) OFHK

3mCi OHLIT=A X (BSn) O~ V¥ VIETIE
e LTmARMES—=AX 330mg, $X¥2mi o
RS vy TH—BR e Lie. 2 M-V =
SARIEVYIAT L VIEAKT IS VYRI5V
B 3ml X EELNLIT LAOY, 5 KR
P TinAEN LTRIR R R I8 . RICHEER
ECHHE 2ml OXEET LA LHET LIBED 7
=¥ —RELHM LoD, FEEELPIE L.
A 2N-FR L TR £ L, KEHR
BABLTIT V57 == AAKX (¥Sn) i, 2
rEFRAARAZX )~ LML LT 2mCi, 375 mg
OB AR BEE . mp. 225°
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EF PV T ARV FORIG

3) MYV == AXTET—F (3Sn) OHE
2mCi/375mg OF + 57 == A AKX (MSn) chE
KEE AKX T6mg #InL THBHRT, IE0Hh
CANEE S 2 BT 220° ECiniR R ki, 2200 ¢
1R, & B 160° T4RRIMMEL 7. B 2ml
DAR ) —VEMZTAEDEHEL, HPICHKEE
B rywa 150mg LEASvEY 5ml ¥z T
SEFREM L, AFOFEF Y v a Lk Y
vakbElL, AEEWERELTCIY) 72a=24AX
77— b (MSn) OHSHEL. WL A2
—n2mliTEhl, Chi#fEfherrn—-RAn5A
(EE e v —2A 1x15em GRS 1om §B
TR) THLADbA R —ATHEEL, BHKE
BEBHMLTIFY) 7 2= AXT7 5~ (138n) »
#87-. Ik 1.21mCi, 208 mg, mp. 124°
4)  gHERE

w8y 43 Ty,=115d, 7 :0.225MeV (1.8%) T,
Bigi+ 3 & WmIn, T,,,=100m, 7: 0. 393 MeV (64%)

L7 b, ™Sn 11 18 BEMET A & WmIn i
HPEOREC 72 5. 8o O rHO =3 AF —i
Wnln O FhIZ BRTEDTEL, Lichio T 138n
D= F — UL THHERTIE TS L1k e
LD TRFTHDC L THER., T2 TRERE
Z 18 LA EFE LT 13Sn—"mIn DB FEGEE,
itk eI Oy BEEFTHET S EE L.
WERHAREGRERFMERH  Fa -V — 2~
F—, BRERERYEHERE FEs/ <74
A¥ 4 V-, BREFEREFENEY: R—-n~7
BRI AAF v~ RER L.
X R
1) J. Herok, H. Gotte : Internat. J. Appl. Radia-
tion and Isotopes, 14, 461 (1963)

2) SEEMEA D ¢ BELEAE XL 2
(1963), L3

3, 6-Dimethyl-4-nitropyridazine 1-Oxide % X ¢ 1, 2-Dioxide
EFPIVIDAA YL FORIS -

REHT « ARTA

Reactions of 3,6-Dimethyl-4-nitropyridazine 1-Oxide and
1, 2-Dioxide with Sodium Methoxide

Shoko SueyosHI and Ikuo Suzuki

3, 6-Dimethyl-4-nitropyridazine l-oxide [I] was reacted with sodium methoxide under cooling in
an ice bath, to give 3,6-dimethyl-4-methoxypyridazine l-oxide [II] and 3,6-dimethyl-4-nitro-5-(3-

methyl-4-nitro-1-oxido-6-pyridazinylmethyl) pyridazine l-oxide [III].

On the other hand, when 3, 6-

dimethyl-4-nitropyridazine 1, 2-dioxide [V] was treated with sodium methoxide, V afforded resinous
substances under the atomosphere of nitrogen gas or not.

(Received May 31, 1976)

= b e bR HT A RERO TG R R
oMb TV 5. flx ¥ 4-nitroquinoline 1-
oxide %> 4-nitrocinnoline l-oxide 7p & MFa VY
AT HHEE? KMESh TS, FELIR
RO EMENFLILT WA= F v €Y £ vl
DEREYALKTE -2 3,6-dimethyl-4-nitropyrida-
zine 1, 2-dioxide[V] O & R ZI L1c¥. V ixka(k
BYHTHY, TOUHETARLLDITRETRIER r

7VBBRRIEETR, T ORI HRE L 23
LRSI Y v ar b3y FEORIGEERS L
oo == e Y XYV N-FFY FHEEFLY
T AAMEYFEERTRRMEOLHT RGBS
He=talRA bFVR I VBREINTA P
EY XS UN-FF Y FENRERE R B, il 4-
nitropyridazine 1-oxide {35{R T 64% ODINKT 4-

methoxypyridazine l-oxide #4 U®, % 7= 3,6-
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dimethyl-5-nitropyridazine l-oxide [IV] (3% {iC
5-4 b ¥ v{kd 78% 4T3, —JF 3,6-dimethyl-
4-nitropyridazine 1-oxide {I] @B L TILAHAP A
PU S AA MY VEREIRTHEEMRLTAEMNE
TS A-2 v vtk (D) 2@z & TEEho e
LG LTWS. o TcETE s A vy (1) O
A it L.

I&A27 - ClerEiir LS 2405 b
VoA bRV FERIEE®SE Table 1 1z L1
X 51z (KR A S 3, 6-dimethyl-4-methoxypyrid-
azine l-oxide (1I] A3 &7z, (LG INL I 255
fiz¢ 3,6-dimethyl-4-chloropyridazine l-oxide® X
L, EORFPITAAIFVFERIGZRTEOR
To d-r b F AR LAETDHZ LI & DI EREL
Foo MDAl 265° T CeHeOsN; O * §

O A A DRSEEE Lo, & oL F iR
ARy p (IR) T PR T 2RI ERE
+ 1570 cm™! & 1350 cm™! = F =}

IELETES
WALt X U8 1320em™ = N-d+ v FEfkihs

MO A RS, BHMEHETA <2 P4 (NMR:
DMSO0-d;, pyridine-ds) T 3ffio 4 FAL L V1
o xFvy (4.78ppm) & 1D T + v (8.95
ppm) DTFEMNTER IR, TlwAARZ ML THTF
AFVE—IH 336 THDB T LD, 'C.@Tl'";)dl
Chart 1 {Z7R LTz X 52 24T 0 [ ARy a
LThBEEBE L. Nk Foliftico v T
12 3,6-vaFr=bre Y XL ViE HIET 2T
LOREIZEWT 4= bk (1] XV 5-=tm
(V] ovFid N-AFo VLT s o 4
FANGECTRICESZ BV E v 5 b s
DT, TORIEOHEL N3 FizBET 26 61
DAFAIEDTTELTH S E Lis. RKIGHIE LT
12620 A FAKLOKFE R ZFIZL DB L=
A VHREDNTORLETFTEHEEDE 5 o2
PIRcHM LR Lic s Ex bhd, T 2Ttk 4
FUYEEOTR VBTS2 FAL [ RF Y T4
#/b@ﬁ&?fﬁﬁé%tﬁim%ﬁﬂmmLf
MERDZENTET, KIBBIBc oL T e siRgE

NO_: OCH;} \:O) O;N CH.!
NaOCH, -
CHa—(iﬁg—CHa —(T_§»CH 4-CH3’< ) CH)—<;T>
N=N NN N=N i
Jo
0 0 0 0
1 11 1
NO: OCH; NC:

NaOCH, / { / A
cH—" N-CH; \"— CH; -CHs  CHs- CH,
=N N=N NN
) Vol (l)

0o HCI or 00
v AcCl / Vi v
1~ NaOCH,
CH. ‘(/_—\i*CHs

N=N

P

00

Chart 1.

Table 1.
methoxide at 0°.

Reaction of 4-nitro-3, 6-dimethylpyridazine l-oxide (I) with sodium

Material (g)

No. Reagent Reactio_n time Product (%) Recovery

1 (Na, mol.) (min.) I )| (%)
1 0.2 1 15 2.1 — —
2 1.0 1.5 30 — 3.6 20
3 1.5 2 20 — 2.5 . 46
4 2.0 1.5 20 — 1.0 3
5 1.5 1 20 — 0.8 51
6 2.0 1.5 4 hr 19.4 0.6 40
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EF P U VAR NEY VORI

FThH5.

3, 6-dimethyl-4-nitropyridazine 1,2-dioxide [V]
PV T AR+ F Y FORIROHEIRIFE X
BREIARIPTHKE Lich BRISZ B2, Al
BEERRE e BYE T 5% 4-2 b o HESFES
ZEMTE AT 4-4 FE R (VID (3 Chart 1
IWRLAX I VE—A &7 EL, &b
Wby OAA S Y FERIERBDBIER I TE
RRAENRBERLTEDY. Lo T/ FFVEF
TI1Y s v T= b efipia F L LoERLRAS
A P FEUAEDIZMT A F AR BT BERIEAEC D
MR LI ST, oAFT ) (V] OBGLEL
1D Nk d v VEPSEAIRTWBOT, W
DA FAEOEENKL, =t e HEORBRIEL Y
L AFATBTIRIEVEELTEZ 22012 V]
PE LR THEEET A EELLRS.

'3, 6-Dimethyl-4-nitropyridazine 1-Oxide [1J &
FrUDLA ML FORE

12.0g 257 ~2 50mliZiE»L, Y oA
0.2g LAz~ 20ml XHHILI Y DAL
F o FERERS Lichibifnl, 0° 2#biaib
AN T 2., A8 — AR MWETHERCHRESR
OBLERACKEMEL 7 v okl ATHH VERITE
Bth. Zeemt A PELLRERL VYIS AY
RHuwihasaze<b /57 4 —2fbd. SvEvii
HE LM I #BERT 5. BE 0.8g (4050).
D7 v e ARHRE Y IEG5. HITAGIR
Rk (CHCL-MeOH Fi5fL). mp 265° (decomp.),

£ 25mg (0.6%). Anal. Caled. CsHO;N; :C,
42.86; H, 3.60; N, 24.99. Found : C, 42.89; H,
3.74; N, 24.96. IR (Nujol) cm™:1570 (NO,),
1350 (NO;), 1320 (N—O). NMR (ppm), pyridine
-ds:2.38 (3H, s, —CH;), 2.42 (3H, s, —CHjy),
2.53 3H, s, —CH,), 4.92 (2H, s, —CH,—).

O i

DMSO-ds:2.37 (s, —CHsy), 2.44 (s, —CH,), 4.78
(2H, s, —CH,~), 8.95 (1H, s, arom.—H). Mass.
M+, m/e 336.

swmw kv AEMHEEE VI #{E5. mp 146°
(7). L 3583mg (19%). I (33CHR® 2f¢
ST 4&-27vifbXHhERKL 7 3, 6-dimethyl-4-me-
thoxypyridazine l-oxide & IR, NMR 22— LES
BEFLED bhigh ot ABERL ~51D0Tik
zerwhbafiitiige rSas e 57 4 2
THI LS ST LOBBE UL RIGGEHES XU
#5013 Table 1 127k L7Ts.

3, 6-Dimethyl-{1-nitropyridazine 1, 2-Dioxide
(V] &+ bULAMFL FORRS
VO0.3g #As7—2 100ml EHL, >+
A 50mg Az~ 10ml TOBILIF Y A
A& F FETOR K E TSR (f—K) REHRL
THELRY bIL, KKFELREEy A %@ Ui
BOEETS. DT 1 OBE L HECAB La 55
@R bhishotc.
s mk
1) H. Endo ¢t al.: Recent Results in Cancer
Research, 34th Ed., p. 32 (1971), Springer-
Verlag Berlin. 4-Nitrocinnoline l-oxide =2
WCBAZREN Lo ER X 5.
2) MBE AL e, 86, 157 (1968)
3) A4, KERT - 55k, 93, 59 (1973)

ALy

4) S. Sueyoshi, 1. Suzuki: Chem. Pharm. Bull.
(Tokyo), 23, 2767 (1975)

5 T. Itai, S. Natsume: Chem. Pharm. Bull.
(Tokyo), 11, 83 (1963)

6) T. Itai, S. Natsume: Chem. Pharm. Bull.
(Tokyo), 12, 228 (1964)

7y HiAib o 3Kz, 82, 253 (1962)

8) S. Sako: Chem. Pharm. Bull.
337 (1963)

9) M. Ogata: Chem. Pharm. Bull. (Tokyo), 11,
1511 (19€3)

(Tokyo), 11,
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Identification of Phenethylamine and its Derivatives

Masako ONo, Mochihiko SHIMAMINE and Kazunori TAKAHASHI

Fourteen phenethylamine compounds and 16 a-methylphenethylamine (amphetamine) compounds

were synthesized and studied.

For the identification of these phenethylamines, color tests, thin-layer and gas chromatography,
measurements of UV spectra and microcrystal tests were carried out.
Results of each test were tabulated in table 1~5.

(Received May 31, 1976)

HHE DI 1R TOXRHMCE - T, BEHEK
FED TLINF DR, LEMTR] 2Tk > TH
b, SRR E L CEH L1 Phenethylamine &
L& ThHdAAHRY v, STP? oiamizd 30 i
DORARBLGHEERL, 205 b3 Cic IR, NMR,
Mass A2 P ALERLHIHSOD 1ZHBRINATWD
LOIOWTite b E IR # fTiro T 5.

LI TIRIhLHRIRER L 30 k&
WCORERE, #fHsr<tr57 4~ (TLC),
HAIm= b 2757 4~ (GC), /MBI ARZ b
v UV), =4 702 YAZATAMNEZ AT

ARIEER Y E LD
£ R O OE

2

Wm DI R EA Y P-1~14, A-1~16 (30 1f) %
vz,

HER

1. EBORE
A

(1) wr=y v FEAE BRA

(@ Wevyvi-HERAT BRA

(8) VST VBT ey a e PR

2YVFFUEET VvE=7 A 0.1g HEE 10ml =
T,
ik

HEHL mg & kizE 0,
1ok iz’

2. TLC

(1) FooFam
B (1-500)

RD~BQ) Fh

P-1~14, A-1~16 DA%/ —1

() F7v—1t
A) v Y AYA GFpet FIZ 0.3mm, 552D
PRBLL, 110°, 1 RERARBfRTE

B) V7 Vv—F Y= bRES, X 0.2 mm, 110°
1 B[R (R R

(3) REBHVELE

a) A&/~ 12857 v==7=100:1.5

b) Zeuhkl At xZx/—n 12807 vE=7H
=27:3:0.1

c) 7PV i28%7 vE=THK=29.5:0.5

d) 7T VP xFARALT I F 12807 v=

=7K=26:3.8:0.2
e) ZmukAAITEE VI AL =N 12857
ve=7K=15:12:3:0.1

f) €9V 807 vE=THK=27:3

8) ¥YrmAFHV I T by i28%T vETHR
=15:15:0.1

h) ~F4v 1 74b v 12807 veE=7K=27"
3:0.1

i) RvEv I 7xebv 8T vE=TK=27"
3:0.1

j) vrmAFF v I T by 18T VvEETK
=27:3:0.1

() ZEH

19%8~vAvEEn ) v 435w

3. GC

(1) e

A) RBlo =2 — i (1-1000)

B) R¥ (base) ®7 =+ vET (1—1000)

C) BB mKEEREIET (1—-1000)

D) &t (base) @ v 7 v ~F4 Vi (1—1000)
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4 {_>—CH2CHNH2
5 6 }[{

Compound Substitution Pattern Salt

No. 2 3 4 5 6 R

pP-1 H H H H H H sulfate
2 OCH;, H H H H H "
3 H OCH, H H H H "
4 H H OCH, H H H "
5 OCH,; OCH, H H H H "
6 OCH, H OCH, H H H "
7 OCH,4 H H OCH; H H ”
8 H OCH; OCH; H H H "
9 H OCH,; H OCH, H H ”
10 H O0—CH,—O0 H H H 1"
11 OCH; OCH; OCH, H H H 7
12 OCH; H OCH; OCH; H H 7
13 OCH, H OCH, H OCH; H "
14 H OCH; OCH; OCH; H H "

A-1 H H H H H CHs "
2 OCH; H H H H CH;, 7
3 H OCH; H H H CH; ”
4 H H OCH; H H CH, "
5 OCH; OCH; H H H CH, ”
6 OCH, H OCH, H H CH, "
7 OCH; H H OCH; H CH, "
8 H OCH; OCH, H H CH, ”
9 H OCH; H OCH; H CH, "
10 H O0—CH,—0 H H CH, 7"
11 OCH; OCH; OCH; H H CH, ”
12 OCH, H OCH; OCH; H CH; "
13 OCH, H OCH, H OCH; CH; ”
14 H OCH; OCH,; OCH; H CH;, "
15 OCH; H CH, OCH; H CH; hydrochloride
16 OCH, H C,H; OCH, H CH, "

(2) Condition

(5% KOH), 80~100mesh [ D. 3mm, L. 2m,

Apparatus : Shimadzu GC 4BM PF (connected
with Digital Integrator TR-2215A, TAKEDA
RIKEN)

Column: 1) OV-1, 3%, Gas-Chrom Q, 60~80
mesh

2) SE-30 (GC grade), 3%, Gas-Chrom Q, 60~
80 mesh

3) PEG 20M, 2%, Chromosorb G (AW-DMCS)

glass column

Temp. : Column 100~220°, Det. 240°

N, 45 m!//min, H, 50 m//min, Air 1//min

Sens : 100 M@ Range: 0.08 V

4. UV

Apparatus : HITACHI EPS-3T

REPOTI : FRED £ 27 — AT (1—1000)
FEBILHTHTHNS.
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5. =AImIYVARNLTAL

WA

(1) 2 SeRPRRIHTR

(2) BALLWFE : Htd 1g whbXERE (40%)
1.5ml b5,

(3) ISR+ RALLEW 1 ml i 5 T ki
(2-3) 2ml ¥int, THICKEHE 1ml %Nz 5.

(4) Hb&RF: 5 IR 1mi s b Tk
VUil (1-2) Iml 225,

FHik®
FERFE RIS I UH R
1. BERRK

AR X AREFIEOREY Table 1 1Z/RT.
m—Fiadt # 3 > phenethylamine (P-1~14) X

a-methyl phenethylamine (A-1~14) © ZiRE =
IBRAERETEEZREALERED bR
2, RGP THVEZ LIt LD, A-15 &
A-16 DIEERDOEE P, A £ 74— FPITIRAN
TS T AT E .

2, TLC

TR O FMFic it 5 &3 FtD RS filix Table 2 1z
TTERHTHB.

BINGEE ORI X 7 v — b % Silica Gel GFpsy 0
WBEEY T U~ P ETRRRD, Wi Pl
Jeots. () Solvent a) F{- Table 2 TH]Hh7s
X5 e HHO RFIIOMLY 7 v — b7
HGOEIBRREL, FEAYOSHEICHLTHS
I3 clbha, KE A-15 X0 A-16 3vWTTh
DEIFTHIPVCERT A2 N TE ol

Y : Yellow

Table 1. Colors of phenethylamines given with Marquis, Mecke and
Frohde reagents
e~ Reagent | g, alin-Sulfuric|  Selenious Acid-Sulfuric Ammonium Molybdate-
Compound - Acid TS Acid TS Sulfuric Acid Solution

pP-1 RBr—dark Br Coloress Colorless

2 R—RBr pale YG—pale P Colorless—pale P

3 \" Colorless—pale P pale V

4 Colorless Colorless Colorless

5 v BV-GV v

6 R—P pale RBr G—YBr

7 YG G—GBr YBr—Br

8 Br—V YG—Gy-P BG—Gy

9 ¢ Colorless dark Br

10 dark V RBr—YBr BG—dark V

11 0 pale R—Gy-V V—dark V

12 Y G—Br YBr

13 0 Colorless Gy-V

14 0 Y—-YG YG—Br
A-1 Br—dark Br Colorless Colorless—pale Y

2 RBr pale YG—pale P ! Pale YG—pale P

|

3 dark V Colorless—pale P ; pale B

4 Colorless Colorless pale GY

5 P dark V v

6 R—P pale YG—pale P YG—dark YG

7 Y YG—GBr Br

8 YG-V pale YG—BV BG—Gy-BG

9 Y Colorless dark Br

10 dark V dark V—dark YBr dark V

11 0 Gy-V dark V

12 pale Y YG—YBr YG—YBr

13 (0] pale P pale Br

14 0 pale YBr YG—YBr

15 pale Y YG YBr

16 pale Y YG YBr

B:Blue Br:Brown G:Green Gy:Gray O :Orange P:Purple R:Red V: Violet
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Table 2. Rf values of phenethylamines (Xx100)

Plate T A B
Solvent )
Compound ™| a b ¢ d € f £ a h ! ]
P-1 37 31 58 63 58 44 57 92 50 58 58
2 32 34 58 65 61 48 58 78 43 60 57
3 38 37 57 63 61 45 53 78 38 56 52
4 34 34 56 62 59 42 51 75 18 50 43
5 40 35 58 67 62 48 51 75 30 49 41
6 33 31 58 63 58 45 50 71 25 50 35
7 33 38 57 65 60 50 53 78 32 52 42
8 28 33 49 52 55 35 36 68 15 38 24
9 36 43 55 60 60 46 48 78 28 52 38
10 35 35 57 63 60 42 50 75 35 52 41
11 32 36 55 61 61 44 48 78 27 48 33
12 28 35 48 58 54 45 38 74 17 39 22
13 26 28 58 63 57 46 48 74 18 43 27
14 27 36 44 63 53 34 35 70 13 32 18
A-1 45 45 59 65 55 58 58 92 56 60 61
2 36 40 58 65 60 59 55 80 43 54 52
3 41 50 57 63 60 o8 52 81 36 51 45
4 41 43 54 60 54 55 50 76 40 50 47
5 42 44 57 63 55 61 51 78 38 47 45
6 36 40 55 60 53 59 4 75 33 47 40
7 37 43 59 65 60 62 49 80 35 46 40
8 35 47 47 54 48 50 39 76 17 35 26
9 40 52 58 61 60 60 46 80 26 46 36
10 44 46 57 63 53 56 50 78 38 51 46
11 38 46 54 60 56 58 46 81 25 44 35
12 27 40 50 56 54 53 35 76 18 33 21
13 28 30 48 52 44 57 40 76 17 38 24
14 38 46 46 51 50 47 35 73 15 30 21
15 34 44 59 62 53 €3 53 84 35 50 50
16 I 34 44 59 62 54 63 52 85 36 52 52

Plate : A) Silica Gel GF,s,4
B) Replate (Yamato Scientific Co., LTD)

Solvent :
=100:1.5

b) Chloroform: Methanol : 2896 Ammonia Water
=27:3:0.1

c) Acetone : 28% Ammonia Water=29.5:0.5

d) Acetone : Dimethylformamide : 285¢ Ammo-
nia Water=26:3.8:0.2

e) Chloroform : Acetone : Methanol : 28%
monia Water=15:12:3:0.1

f) Pyridine : 2890 Ammonia Water=27:3

g) Cyclohexane : Acetone : 285 Ammonia Water
=15:15:0.1

a) Methanol: 28% Ammonia Wate-

Am-

h) Hexane : Acetone : 28% Ammonia Water

=27:3:0.1
i) Benzene : Acetone : 286% Ammonia Water
=27:3:0.1

j) Cyclohexane : Acetone : 28% Ammonia Water
=27:3:0.1

Location reagent : 10 Potassium permanganate
spray

3. GC

AL D& ZMET GC Z{Tico Icfifih Table 3 1@
.

FIRFo OV-1  SE-30 L Cciiffigchzd
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Table 4. Data of ultraviolet absorption spectra of phenethylamines
Zmin® Inax PRt bl
ompound Compound
P-1 254 9.2 | 242% 4.7 | A-1 254 7.5 | 241* 3.0
261.5 8.8 | 247* 6.9 ’ 261.5 7.1 | 247* 5.4
252 9.6 | 251.5 8.0
257.5 11.7 | 257 10.3
263 9.2 263 8.0
266* 6.5 266* 5.2
2 242 4.7 | 215  319.0 2 242 1.8 | 215 365.9
271.5 88.8 271 97.7
277%  82.4 \ 277%  90.9
3 243 6.7 | 215 337.8 | 3 243 1.7 | 215  360.4
271 71 | 2715 8.1
277 716 | 278.5% 74.8
4 245 46 | 223 5290 | 4 245 2.9 | 223  490.6
274 83.3 | 275 70.7
280 72.8 | 280*  62.7
5 244 5.4 | 216% 361.0 | 5 244 3.7 | 215% 346.9
274 66.0 | 274 56.3
6 217 318.5 | 225 3335 6 216 314.3 | 224.5 343.1
250 10.5 | 277 110.7 249 7.1 | 277 1112
282%  100.0 281.5* 103.1
7 253 10.9 | 225  383.8 7 252 8.4 | 225 310.2
280 142.1 ‘ 200 129.8
8 215 265.9 | 228 341.2 | 8 214,5 254.4 | 228  348.8
251 13.3 | 278 124.5 \ 251 12.8 | 278 115.8
283*  111.2 | 282%  104.7
9 248 9.3 | 222* 321.9 9 248 5.4 | 221 348.1
276 76.0 | 273 76.6 277 71.5 | 274 72.1
279 76.5 279.5 72.7
10 220.5 139.5 | 233.5 189.1 10 220.5 122.9 | 234  167.9
255.5 20.5 | 285  182.1 255.5 18.1 | 285 161.9
11 248 7.8 | 223* 315.9 11 248.5 6.7 | 223* 333.3
275 38.2 | 274 34.4
12 217 263.6 | 230 323.6 U 12 217 261.5 | 229.5 341.5
257 23.4 | 289 174.9 ‘\ 257.5 21.8 | 200 182.1
13 255 16.0 | 230* 317.5 ! 13 256 14.9 | 230* 296.5
269  26.9 | 269.5 24.6
14 252.5 13.3 | 225* 377.8 [ 14 253 12.8 | 227 291.6
269 28.5 1 269.5 25.8
H 15 215 328.6 | 224  342.9
253 16.8 | 289 1719
“ 16 217 307.4 | 225 321.8
| 254 18.0 | 202 174.2

* inflexion
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Table 5. Crystal forms of phenethylamines

N~ } Crystal Forms & Habits
Rgt. ™
Compound ] Auric Bromide Rgt. | Auric Chloride Rgt.
p-1 no crystal forms ' no crystal forms

2 brown square-cut crysts., CP reddish & | skeletonized large branching crysts., CP
birefr., no elong. with RP l whitish blue, neg. elong. with RP

3 huge square-cut orange-brown crysts., | composite of square plates, CP whitish,
CP orange & green, birefr., no elong. I positive elong. with RP
RP (ON)

4 no crystal forms ‘ no crystal forms

5 dichroic crosses & square-cut crysts., red ' composite of thick, yellow square-cut
& yellow, birefr., CP, no elong. with RP ‘ crysts., & diamonds, CP very bright, no

| elong., with RP

6 clusters of elongated rods & plates, ' brown rosettes & cheaves, CP bright,
forms immediately, CP red, no elong. i neg. elong. with RP
with RP ‘

7 clusters of blades, dichroic, yellow to « branching stems & feather skeletons, CP
brown, CP green-yellow, neg. elong. RP  whitich, neg. elong. with RP

8 dichroic needles, chort & fairly stout, ‘ dichroic complex branching aggregates,
CP reddish & green; dichroic square ‘ PC blue to yellow, no elong. with RP;
crysts., CP birefr. (dimorphic), RP no ! dendritic crysts, neg. elong. with RP
elong. ‘ (dimorphic)

9 dichroic clusters of blades & branching ! clusters of rods, CP brownish, no elong.
stems, CP green & orange, no elong. i with RP; Clusters of plates CP whitish
with RP blue, birefr., positive elong. with RP

(dimorphic)
10 curled dark brown dendrites, CP orange- | dendrites of blades and grains & small
green, neg. elong. with RP rosettes, CP yellowish, neg. elong. with
RP

11 dichroic skeletonized crysts. & rods, CP | characteristic skeletonized crysts.
brownish, no elong. with RP somewhat X's, CP whitish, neg. elong.

wiht RP

12 colorless clusters of blades, CP bluish, no crystal forms
positive elong. with RP; dark brown
grains, CP orange, no elong. with RP
(dimorphic)

13 brown rosettes of curled crysts., CP blades, CP yellow-brown, birefr. neg.
brownish, positive elong. with RP elong. with RP

14 jointed diamonds & ckeletonized crysts, serrated blades, CP brownish, no elong.
CP red-orange, positive elong. with RP ‘ with RP; needles, CP whitish, neg. elong

i RP (dimorphic)
A-1 no crystal forms ] no crystal forms
2 brown dense blades, CP red, birefr., no | clusters of curled hairly crysts, dense,
elong. with RP ~ CP brownish, somewhat neg. elong. with
. RP
3 no crystal forms ‘ no crystal forms
4 ” . no good, very small brown rosettes (ON)
" I 'small clusters of plates & needles, CP
| brownish, neg. elong. with RP

6 clusters of dense square-cut crysts. & . no good
elongated rodds, CP reddish, birefr., no |
elong. with RP ;
no crystal forms ! "

" . light brown dendrites of threads &
| needles, brownish & yellowish CP, neg.
I elong. with RP (dimorphic)

9 clusters of brown leafy crysts., CP | small dense rosettes, CP weak ; rosettes
orange-green, positive elong. with RP; of needles, whitish CP, neg. elong. with
dense rosettes CP red, no elong. with RP
RP (dimorphic) “
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Crystal Forms & Habits

igt\{l }

Compound ™~ Auric Bromide Rgt. | Auric Chloride Rgt.
10 no crystal forms | rosettes & sheaves, CP yellowish, neg.
elong. with RP and clusters of blades,
CP purple & yellow-green, birefr., no
elong. with RP
11 clusters of dense diamonds, CP red, dichroic blades & clusters of blades, CP
birefr., no elong. with RP yellow, no elong. with RP
12 clusters of rods, CP greenish, positive small brown rosettes, CP weak, neg.
elong. with RP; dense rods, CP red, no | elong. with RP
elong. with RP; rozettes of needles, CP
greenish, positive elong. with RP
(trimorphic)
13 dichroic blades, loosely jointed, CP small dark brown rosettes, CP weak,
reddish, birefr., no elong. with RP neg. elong. with RP
14 characteristic dichroic dendrites of skeletonized crysts., CP brownish,
plates, CP yellow-brown, positive elong. positive elong. with RP
with RP; dichroic blades, CP orange, no
elong. with RP (dimorphic)
15 dichroic segmented crysts, CP orange & | rozettes of needles, CP bluish, no elong.
yellow-green, very bright, no elong. with | with RP
RP
16 skeletonized dichroic crysts., CP greenish, | small rosettes of needles, CP brownish,
very bright, positive elong. with RP neg. elong. with RP; X’s crysts,, CP
white, neg. elong. with RP (dimorphic)
P C: observation with polarizers crossed
R P : observation with red plate
O N : overnight

Einfel, TP VIZID Yy 78I (B), HEKEHE
ZEa7e7—F (O ez X afish, Hw
o530k 30 M TRTH A WIZEFICE .

o 7HEISC LSS te NOHENRSR T Vv
iZrBbyy 78T PEG20M oh 5 a2 flbicd
& ORRERI P

4. UV

MR SMCHE LTE R % Table 4 12iRkT.

FhEhxttT 2 A—0E$IL S 4 > phenethyl-
amine } a-methyl phenethylamine & i3/}, &
ABELIORRARZ PARLELIIZEAL Y ERD
fehots. L LERTRIZOWTIZ P2 ¢ P33,
A2 L A3 X3RNt BBATLAEMHEAIZ
FIFA eI RIRAR 7 b &R LI,

5., w4709 VRZLTX b

= THRWT WA RS, phenethylamine
I —~FOTERCH LI 8flirhD 20 TH B H, HEE
DR FHA L, #5R% Table5 o ¥ L.

30 #io phenethylamine {b4454, Bl EicD~7
FEOW L onTorilaEbehu, GHET
BT EMNTES.

b N

1) RIFEF, B4SE, BE—f EmERd, 91,
33 (1973)

2) KFETF, L%HE, a8 HERE 91,
41 (1973)

3) R.J. Warren, P.P. Begosh, J.E. Zarembo :
J.A. 0. A.C., 54, 1179 (1971)

4) K. Bailey : J. Pharm. Sci, 60, 1232 (1971)

5) K. Bailey, D. Legault, D. Verner : J.A.0. A.
C., 57, 70 (1974)

6) K. Bailey, H.D. Beckstead, D. Legault, D.
Verner : J.A.0.A.C., 57, 1134 (1974)

7) K. Bailey, A.W. By, K.C. Graham, D.
Verner : Can. J. Chem., 49, 3143 (1971)

8) KEET, IHEEE, &if—E  fiERm, 93,
95 (1975)
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Determination of Propantheline Bromide Tablets by

High-speed Liquid Chromatography

Tadashi SHIBATA, Hiroshi NAKAHARA, Hiroshi Isaka and Kenshu MocHipa

High-speed liquid chromatography for the determination of propantheline bromide (PB) in the

tablets was studied.

In the case of the tablets with 2-methyl-5-vinyl pyridine methyl acrylate methacrylic acid copolymer
(MPM-47) coating, acetenitrile extraction was performed to separate PB and the coating.
A relationship between injected amount and peak height was linear in the range of 2.5—10 pg

of PB.

(Received May 31, 1976)

i

BT oty ) VIR O RIER s LTE
HEhTw3s., BRATRERECIEKHELES AV
SRTVWAHNY, @BICALEK7 X4 VREEYE
VB HAESY, RBEWETHHECRENDS.

¥ LB 50 FE-AREL DD, H5HEO
A CEEFIC BELRsr  (2-methyl-5-vinyl pyridine
methyl acrylate methacrylic acid copolymer : MPM
—-47) HHEMIATH 5D b kmEORERRY
BRIt L, BRAOBRIEYFHATDC LMK
ol T CHBEERECT 2= YRR,
MPM-47 A LCHERBELY R Lot F 2off
FEroREREREE LTHERE I v 2757
— R XAEREERE L, REFLHERY GO THRE
T5.

|

BN B

1. R, [EBSVER

e mtv7 ) v (PB) XU (15mg £%)
P BAIRG T

SERIORENSY « 2-Methyl-5-vinyl pyridine me-
thyl acrylate methacrylic acid copolymer (MPM-
47)

ekl A, Tb= b ) ARRIEEEL YRS
LTHW .

Diisopropyl aminoethanol methyl bromide
{DAM) : Robinson OFEIZ LicdivFR L.

Xanthene-9-carboxylic acid (XCA) : HRNADF

EDI LA WCERRL L.

SAHARII A 7 A AN IR AR
556 Bl&{EA LIz,

HEWE s n~ b /5 7%E 12 UV (254nm) #
HE T HAS X FLC-100 B2 R L.

2, SRERIRE

BRA TRAET v D vig] ORILE: £&
20 @ ExRE D, ToEREYEERRD, BEET
5. PB#0.5g it 2EEHEECLD, 2rr
ks 30, 10, 10ml THHL, HHEEXHELED
b, BREAYCIERKTIEAXES 20 m! 3 L UFEKTE
EREREKRATE 20ml iz <HE»L, 0.05
NIBEFMR TTEET 5.

Bk i ARG 20 EMERX LD, ToOmMAENECR
b, BkET%. PB 9 0.5g it T Ak iiEe
By, 7ebr=19 30, 10, 10ml I L, 5
BARELCODL, BRAYEARA [R{E7rtvF
Y V] OB IEVIEKTTET 5.

ik =+ 735 73k (HSLC) : 4i#lo PB
#9 15 mg wHIET 5By, 7=y
A5 2 2ml THIML, 7=t Y ARINLIER
2 10ml &L, ABBHRETS. COWZ SHEA
L, i I B L. ERAFixJASC-
OPACK SV-02 » 5 4 (2.1 mmx500mm) % >,
Fidl 1.5 mi/min, 2 5 AJE 50kg/cm?, FHHEH
Tab= b Y ARvi.

Ul
b 0d

MR EER

EmfERE %Y Table 1 iR
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Table 1. Determination of propantheline bromide in tablets
Determination value (%)
Method
Propantheline bromide MPM
J.P. VIII* 134.0 —
Modified J.P. VIII* 103.9 31.9
High-speed liquid chromatography** 99.7 —

* Value determined by non-aqueous titration
**  Value determined by absorbance at 254 nm

Standard I Tablet
[
2
£ 0.2f -
2
=
<
1I
g 5 8 0 n g
Retention time (min)
Fig. 1. Chromatogram of standard and tablet
of propantheline bromide
column JASCOPACK SV-02-500
2.1 mm x 500 mm
eluent acetonitrile
column pressure 50 kg/cm?
detecter UV (254 nm)
sensitivity 0.32 AUFS
chart speed 5 mm/min

I : Propantheline bromide
I : Xanthene-9-carboxylic acid

BRATIEEBREL LT e st a R Bunbi
DEYBRDTH D MPM-47 AR 3R, HE
EYBFERS., tr BRI LT T =Y
AW E B, MPM-47 33k s 2, PB 2t
TENCHHERZZ L0 b, JIBR X - TIEREE
B lote. BT 103.9% T, MPM-47 %5
I3 aiiofiEol 101.6% L TAd LE iz
FLiz. astimo MPM-47 SRk X - T
bhiz=7x b=tV AMBEOIRESR 7 v vk AT
HMEL, EREYERORGIMcoOWTIEKIE R S 2
7c\~, Table 1 iIwtOf5E %R T,

HSLC iz PB 7 rukl afileEATS
s, BHBHDO 7= 3 AT X b H 5 athT
MPM-47 2L, BHSEh X oTRIFRZ r~

1.01
I

Absorbance

(=)
o

200 250 300 350
Wave length (nm)

Fig. 3. Absorption spectra of propantheline
bromide, xanthene-9-carboxylic acid
and diisopropyl aminoethanol methyl
bromide

I : Xanthene-9-carboxylic acid

50 pg/m! in MeOH

I : Propantheline bromide

75 pg/ml in MeOH
II: Diisopropyl aminoethanol methyl bromide
25 pg/ml in MeOH

FZSARELRT, 7=t U AihBEARWT
BIFItER% 20,

PB iz LiX LKL, DAM & XCA #4p
THZEYO REmbhTwsa, PBOT7b=1Y
ANEFHET I o& HSLC @M Ltz 5, Fig. 1
@ Standard i2RT X5 icii—v—~24% bR, &
MEh T ECHEEAEC L. E~2EI X5
BE Fig. 2 Rt X5 2.5~10 pg ofiflE—c
BEfRERR L. KR ThH %5 DAM ik Fig. 3
AT &5 wRIREEARE R4 206nm T, 254nm iz
Bt is<, PB oBEficis iZTREEIERLS
5. ¥ XCA it Fig. 1 wiT X5k PB ritz
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10

Peak height in chart divisions, 0.32AUFS

0 25 5 7.5 10
Propantheline bromide (ug)

Fig. 2. Calibration curve for propantheline

bromide by high-speed liquid chroma-
tography

w= 77 a bR ERha oD, BRINTEHE
TR EIEZ .

7t PB friz—fehoaFEN 0mg UTFTH
b, USP XIX kaiify—ERRiEy TR EhATW3
2%, MPM-47 #JAV7fefeflcixfitiah s, Lioh

£

- T HSLC % & 19—t B
EHEXLRD.

WL AIETH D

be ]

i
jit'=] 1

ul

HRA BT e v T U vEE] OEREXNT
UM MPM-47 28z b » T i,
MPM-47 *frEtoiadic7 b=ty A fhilivds
T, EADRE A/ TEL LT, HSLC
AGCE LA, B PB 2.5~10 pg oM
TR 2 6h, EANS 7.5 ug TRt L 7.

a ik

D) SAQIEBFFRGHH—W, po 359 (FEkH)
(1971)

2) TFL17F, MIMIER, MEEEGT, KoM 2
W6, TR : dEnise, 19, 162 (1959)

3) SEMER, FWELE - BEAEFATIE RS, Wi
46 4RI, p. 389.
4) BEMIEAARERGTHE—N, . 333 (LEH)

(1961)

5) Richard. A. Robinson :
1911 (1951)

6) /l#/\Llﬂ‘:E‘j:/’ﬁmj‘/lf—‘uTgTu;ﬁuJv p. 902
(1971), RIS

J. Org. Chem. 16,

U DHAER
fEX R « Kif(R

e o IR B

Colorimetric Determination for Gitoxin

Hiroshi TOKUNAGA, Toshio KIMURA and Jiro KAWAMURA

It was established that gitoxin was colorimetically determined with the mixture of hydrochloric

acid-propylene glycol (2:1) at 358 nm.

By using of the above method, the content per cent of
gitoxin was determined against the British Pharmacopoeia Standard ‘‘Gitoxin Standard”.

It was

found that the absorbance at 473nm was increased in propotion to the added concentration of
hydrochloric acid. Also, it was clair that the addition of propylene glycol gave the decrease of

the absorbance at 473 nm.

(Received May 31, 1976)
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X b o vk, Digitalis purpurea 3k X U8 Digit-
alis lanata FhR G S M HALEEEO—HTH S
A, BEHELTHNER Ty, FARKERARE
BTy, I3y voMERERY RuaiiEgs

LTERAERTED, FreyvyOEREE LT,
fiko v =3 v vOMIERBRCHAWCHRTWBITWE
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EENDHD.

WEOIL, FryovEEROECYY, ¥ ¥
v v oEEE LCMT 2 e ikobni &7
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v, FimAE S oTHET 5.
2. £ B FH O

2.1 &8

Hir EPS-3T BHEFEAIERIEF S IO A 139 B
KR H e,

2.2. RESIUHRH
KEFRFAF b+ VEHER, BEAERGTF v
viEEES (Control No. 622) I I UHHO* b+
v EREE SRR -t

R, TRV

REERW : F bk vk 105° T IRMBREEZSEL
Fofe, 20 mg BEERLLY, 22— e sk
A AER (1:2) 50ml wiHEML, SREERETS.
REHAT AR o— B REETcEY, 22/
— e Z2uuRA AR (1:2) 2z ¢, 1ml
X FFY Y 10~60 pg ZEL X 52T 5.

2.3. wREEE

ABHET Sml X EMiih, 30ml D=7 5 R
a2 AR, KIBELETREKEED h LMY I3 CH#
BGETS. Wit 7R €LY Y 2 —AREER: 1)
10m! #EWCML, BAMEERTS. 30° tliE
LIZR DA 5 30 SHEdT5. = @i
o, Hgs Prerv vV a—LElEK C: 1) %
MR, FE 358 nm it B BEIEEET 5.

3. ERERB ko

3.1 RIRZRRI B

e v L vy a—AE 2:1) 2HW
EEDOXF b F v VORGBYHWEHOBRRASRZ by
Fig. 1 @R,

Fig. 1 X b, FtFv v oREHEORIUEAY
£ (Amax) 12 358nm CHBH LAl fo. ZZ

0.8
8 0.6
§
-~
=
2 0.4F
<
0.2F
L 1 1 1] 1 1
300 340 380 420
Wavelength (nm)
Fig. 1. Absorption spectrum of colored solu-

tion obtained from Gitoxin

TR &2y, COREHINIRT W IEHEYETH
b, FIABYEE 358nm I X UNFWIEEEE 462nm iz
BRI EENT5.

3.2. EEFHORK

SEhEE (20 pg/ml) Sml EFIV, JUENEEL
T 358 nm EHV7o & ¥ ORESEREUTRRT.

3.2.1. Hifte7uvLrvyYa—LiEiK

e YRV VY a—AREE LT, EED
L, e 7u v v a—~ER 2:1) XUV
(1:1) OEMFOBER R A E & OB &R
DORFEFAN. TofEEY Fig. 2 wid.

Fig. 2 X b, HRBIMENSL DI, —ED
GRECETHEMMNEL ), o, BAELRE
{feBd. Eiz, Fig. 2 iR L Clo v 23, HERRIAEE
MNE BT Lichivy, 473nm DR AR L b
Tidbhot XIT, Hiffe FRrEVY YA~
MERE 2:1), (3:1) BIV 5:1) OZMHOE
¥R JAv, G 30 43¢ 358nm ¥ X OF 473nm
COWRXEEOPEE T -t FOME%Y Table, 1
b7 o

Table 1 X b, #HERLEE OHIIMZ & $7gL, 473 nm
DEFCENF LMINT 5z tdlbhotz. LIEDE
Rrb, AT/ 7rEV Y 7Y 2~ ARKO
BaHaslT 2:1) oo 10ml sz
L.

3.2.2, FevvrvsYya—-Aopd

HlE - KE®R (2:1), EBOLR, SIUER 7
v LY 7Y a~LRiT (2:1) O=ZHHEOETICD
W, RIS304r# o 358nm 3k 473 nm CTOR
S DPER T » fo. F OFER% Table. 2 &R

3.
0.3F
! o—o0—o0
g o 4 a—
g 0.2} o«
= B
o
A
<
0.1F
1 1 1 1 1 1
20 40 60
Time (min)

Fig. 2. Effect of the mixture of hydrochloric
acid » propylene glycol at 358 nm

—[—: hydrochloric acid » propylene glycol

1:1)
—A—: " 2:1)
—QO—: hydrochloric acid



58 mE R B R $E 915 (1976)
Table 1. Fffect of the mixture of hydrochloric
acid « propylene glycol at 358 nm B
and 473 nm
e — 0.6r
Abs, at 358 nm Abs. at 473nm 5
— < B
| =
A 0.227 0.03 2
L 0.4
B 0.225 0.093 ]
C 0.237 0.215 =t
A : hydrochloric acidspropylene glycol (2:1) 0.2F
B : hydrochloric acidepropylene glycol (3:1)
C : hydrochloric acidepropylene glycol (5:1) B

Table 2. Effect of propylene glycol at 3538

nm and 473 nm

Abs. at 358 nm Abs, at 473 nm

A 0.211 0.120
B 0.255 0.275
C 0.227 0.03
A : hydrochloric acidewater (2:1)
B : hydrochloric acid
C : hydrochloric acid » propylene glycol (2:1)
0.3
§ 9 g (-3
2 g a 3
0.2F
-
1 » 1 1
10 20 30 40
Time (min)

Fig. 3. Effect of reaction temperature
—[—:30°, —A—:40°, —O—:50°

Table. 2 X b, 7uiEvysY)a—Lofmck
b, 473nm T Amex RIFEOROAIIOERL L 5
hazenbnhaie.

3.2.3. IGILrE

Wige v v /Y a—ARE 2:1) M,
30°, 40° ¥ L 7f 50° ¢ 358 nm st BEKIE &
R oBEY R, 208y Fig. 3 it

Fig. 3 X, #if« 7o v v/ V02— RE 2
1) 2V, 30° TGS ED T LT L.

10 20
Gitoxin (pg/mi)

30

Fig. 4. Calibration curve for Gitoxin at
358 nm

i, RIGRESENRD LA,
NEMNEHT B DM bho T
3.2.4. EHM

F v voRBER (80 pg/ml) 5mi A
2.3 DERRFIZ L2, SEDEYE LERLT
footek &5, 5EOTREOTHHL 0.322, B
BRI 4.3% TH o1z

3.2.5. BB

F o vo RBEW (0~60 pg/ml) 5mi 2
W, 2.3 OFERIRFE Lichiv, BRIROEREfT
ot FOEREY, R TrEV VY 2 —ARE
@2:1 1ml hoFbF v LT Fig 4 ©it.
Fig. 4 b, ¥+ *vv 0~30 pg/ml oIz
VTR O T 5 2 Lot

473 nm T

4. F v UEERREA~DEH
4.1, Rk

F by TSRS LUREERFX v v
ey 105° ¢ 1IGRIMIERRR L, £0f 15mg %
Wi, 227 -~ 7unt LAl (1:2)
N TERMZ 50ml L35, ZoOK 5ml ¥IEWE
Iz, Ax7—nezuakl AR 1:2) #in
X CIEREIC 50ml & U, FARHATS TOREERT L
T5. REHEG S L ORERRK Sml PO ER
b, TRERHD 0ml O=fE7 FAIRAR B.
KIERTZEEE%D fedt HDEBY X0 THERENT
B, R, B eV vy a—~A8H 2:1)
10m! ¥ FHcFhFho=M7 5 A=z, R0
MEREMRIEs. LIELIERVEE MRS 30° T 30
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Table 3. The content per cents of gitoxin in
the British pharmacopoeia Stand-
ard (BP), the Japanese Pharmaco-
poeia Standard (JP), and the ma-
terial

content per cent
BP 100.0
JP 99.0
material 98.6

AHEETS. oo, fifg ey
vy a—ARiE (2:1) ERRE LT, T 358
nm o ABRNE Ar B3IV As RJETS.

F | v v OL (mg) =R O (mg) XAr/As
4.2, Rz

4.1 OEEEBMECEY, KEERITF b2 v
% 100.09% Xk Lics & ORAFRGTEMBSIT

EEXE RO NESR Rk Table 3 iR
#5 i

1. FrFovvEiiie 7 v 7Y a— LR BT
2:1) #MeThtERT52HEEMHILIL, 0k
Ha b v ATEREROERITICH L.

2. HEmEIEoNinz & ey, 473 nm R
KEEYET5ROPIHE LT 52 L2
- 7.

3. FerrirvZYza—A0EMC XY, 473nm
R AZR T 5 REMIOER I L bh5 S
Eiblo e,

b HR
1) HIBAE BALGERF, p.325 (1976)

2) FEXHT, ARERK, JINKR  EELDIE,
7, 10 (1976)

O 3 vESTBEO DD EITDOWT
WA « 1 E—3%

Foundamental Experiment for Analysis of Radioiodine in Milk

Katsuaki KAMETANI and Hitomi KAWAKAMI

For the purpose of the analysis of radioiodine in milk, the chemical recovery of carrier iodine in
the sample was investigated by the ashing method and the jonexchange method. The chemical
recovery of iodine added to 500 m! of milk was 62~82% by the ashing method, and 93% by the
ionexchange method. From the results, the latter method was more excellent than the former.
However, using 10m! of anion-exchange resin, the limit of the volume of milk sample was about

500 m/.

(Received May 31, 1976)

I
i

i
Akt e O e 2 Y Eo ST oW TR L
DEND DY, HLROFFb iUtk vHOSHT
ErBE LeRniediony. BE, FFPiigma
B B EBTRAHA I O EMAL o BT (HURIRC R
LT 5mrem/y) 2k bipy, st bindglgroh
k= v 131 OEEZ AKX LT 110 pCi/l
Wiz Ltz 9pCi/l, LML LTk 2pCi/l B
TiffoRETH D EHREL TSP,

pail

AETIE, “hbD UL Oiut: s v ROk
HFEALT B 7o DAEESER E LT, HEi& o 49
wavEolfkiing, KIEKSH DV A 4 vaci
BB Tic> Ta v HGORIERYRD, ToOHR
D BIRALE S Byt 4 4 vk, B
2 v EOSPHECIE LA 2 G vk Lz, UT
X OERlET 5.

%
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1) = o0k Nal 1.181g ZKicem LT
100m! L35, 2oiElE ImlizavidE 1I0mg »4
.

2) 5 SomMiBifEAKIEs MV ¥ A% NaHSO; 5g
ARIZENLT 100ml L35, SOFRREMRC
LS o

3) 105UMINRIEE- b VY v AR : NaNO, 10g #K
IEMALT 00m &F 5. o ORI TR
T5.

4)  MHHIEPGE  RER R o T 2T 5.

5) 1M #ifbo b+ Y @ A3 : NaCl58.5g AUz
ELT 1000ml &1 5.

6) 1M BHEFEREF PV v A+ NaClOg 122.5
g AR EMALT 1000m! L35,

7)1 PTEREERYSHE t AgNO; 1g Kz En LT
100m! ¢35,

8) A A vEEEs 9 4 Dowex 1x8Cl 7,
50~100 £y v =@ 10ml %K% L5cm, 53 20
cm D7 v b 574 —IHS5 a0, R
4212 »C, N HCI 50 ml, 7k 50 mi #Jkiz5d LTk

W35,
2. Sk

1) JRAEIE : 491 500 m! #RBERIICED, =
HEBEER 1m! SIURBRFrY v A Igking
THIMRS v/ Db & CHEREETS. CoEgy
HWARA—F—TRACMBLKLEZIES, SLIRER
P 500° UTFCcaAf LD FCRILT S, RaxYE
- —rHBL, & 100ml, HNO; (1+1) 10m! %X
U85 IGHREAKSE S M U & AW 5ml 2 ink Tk
BRT5. FEYRAREAATS. ATUTGHLT
e — PieBT. o 10% mREEF Y Y
AW 2ml BIUPHILIRGE 0ml ik, 24
MHRR L Ca vHrii35%. a2 vEeiLicmiE
{LIRERENOST e ~ b ieB3. KeHe 10%
WRTRF PV YA EE 1ml s X Ok 30 me
ik, Rotea vHEY 2HNNRBR LTHIBT 5. &
oML B M oML PSRz A €5, Z0f
Efe LRI K 20ml, 5% WERAEAKFES LY
YA 2ml Bink, 24 TNRIRLCE vE KR
it 5. EEHBIRBEF 0D, KE2H
Zonien—THEL, 100ml ¥ —»—2fd.
AW e —~rRAK 20ml TV, HEbe~PEEL
T~ —Bt. CoFERel7vE=7XK 2ml
FIO1 BWRET 1ml 2k, = v LBrER
X, WEREMDOI VET 7 4 02— IARER
BWeAET5. MBRBIVCIVE7Z7402—%1%

TvE=TR 20ml LUK 20 ml TGRS, T2
MO BB XV Y RT 7 4 4 2 ~ DT
LT, 3 v LilodikdRd, 6Nz -T
a g BoMRR L RD S,

2) A vZRiREHRE 4T 500 ml iz = vk
W Iml Rk, LRERIEHET 2. Codk 1+
VARG 7 5 4 20 mi/min OMIE TN, o ¥
12 50° Dk 500 ml, X 51 IMIE{bs+ U oA
% 100 ml #FCHECHT. T h oikid 3¢
5. oW TM@EIEERF Y Y A0 120ml 12
1N NaOH ¥ 2ml %5 X U85 SRR F v
AT L ml g f R R EER E LT 2ml/min
OHEECTHET. & OFEL kBE e -z 3
L, HNO; (1+1) 10ml, 10% MWW b Y o &0
W 2ml 3 XOMIEMRKSE 30ml iz, 2450HE
BUTa v RrmeREFHT5. a v b
HiL PR IRE R 2 QoA i » — Fi2is T, KTz
o 10% TERIEES b Y v ARR 1ml 3 kot ik
B 30ml Hinz, 24MREL TR foaviiy
i35, = oMELFEREB LMoL ISE A
¥, TR 2 v RoBMBOIRFUTIC Laat
> TCa kBT,

i R

MR O4FL 500 m! = v FAEER 1ml %in
Z, RILEB XOA 4 vl 2 fTie>Ta vk
O ELHR L KDtz F OFEFRE Table 1 &5 & O
Table 2 D@ HTHD. L, ML= vERAK
R0 = v AT 2 vEAGEH 1ml 2wk 40
ml, 7 vE=7K2ml $F001 CREETSE 1 ml
iz CTa v ER I, LoLBOT» 5%
DifizRDI.

E9 £
FAFoa vFRFEAEMEA 4 v L LTHEET

Table 1. Chemical recovery of iodine separated
from 500 m/ of milk by the ashing
method

Taken iodine Found iodine Recovery
(mg) (ng) (%)
9.68 7.76 80.2

" 7.18 74.2
" 7.97 82.3
" 6.64 71.7
" 6.01 62.1
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Table 2. Chemical recovery of iodine separated
from 500 m! of milk by the ionex-
-change method

Taken iodine | Found iodine Recovery
(ng) - (mg) (%)
9.68 9.10 94.0

” 9.02 93.2
" 8.93 92.2

BDTH?, HFpoitta vFEOELEE L LT,
HFLEBRIE LoD, TORMZOT2 Y
DEERT 5t D B\ A & v s Tl o
YRR —AMRBILLOL, 7 vFar v E
BRI P YD v AY THEELT, ZOFBEEEND
avEYSERTHAHENE LR A,

AT, R & A 4 vReiaiiGik & &b btk
B oHosREE LTH LTS, 3 v5iEE
OB BCTELOYHN b T OFFHY BF L
oo Thbd, FKILETRD O LAY TS
e vV o a 1g ik €, K{ERRC B
%2 U EOMECREH LT IRALE O SR RE L fTic
a vROBEREYRDL. ORI Table 1 0
he, 2 yvFEoENEIL 62~83% *RL, ©LEH)
T AEERR L.

—7% Gabay? LEIUVHLY bOKEXEELL
foA A v BEBRR OB E T, 2 vHEOBIERIL,
Table 2 WWRT X 51T, ¥ 93% ofEiRL, i
—EOMEETR L. LiehoT, RILEDOEAXD L
4 F vEpEEEo g vEogbik L LTixT ¢
ATW52Y, SRS LM UCSEX B T%
L, A vERERIEAEY 10m! —BI LS,
FoEREE Fig. 1 27T X 5 Tihaw ETL,
1500 m! D& TR, HMEOF 505% L BT 5
TENTERPN

—FHEEOFAN b0 a vHEOANEY LR RS
Todie, 44 vRRBIEELYHNSRsC L bE L
bha2, 10ml of + vZaBEFRE» Lo a2 v
(10mg) oiFgh, Fig. 2 i3 X 5121 MBEHE
Bid MY v AETROWE 120m! #QEET 0T,
A4 F BRI T B A, BEEE
b Y AT OMEN D BT O R S BT
Lidhdiicblewthsr s, bk, Ribkiaxv
ZEHEIREE & R Uacis I, RIBiEX b 4 A 38
BEEEO T HRE LERER 2R L, SEoF5n
Lo e vRoSREEL O BEYTIL, o+ vt
BREREALLHNTChTWB EE L bRl

100
S

oy

¢ sof *

o

o
PR 1 ]
500 1060 1500
Sample volume (ml)

Fig. 1. Recovery of 10mg of iodine added
to milk by the use of 10 m/ of anion
exchange resin (Dowex 1x8 Cl type
50~100 mesh)

100
F
v
s S0
o
=
L 1

1 1 1 1
20 40 60 80 100 120
Eluate (m{)

Fig. 2. Sparation of iodine absorbed to the
column of 10m/ of anion exchange

resin )

Column: 10 m/ of Dowex 1x8Cl type 50~100
mesh

Eluant : Mixture of 1 M sodium perchlorate

solution, 2ml of 1M sodium hy-
droxide solution and 1ml of 5%
sodium bisulfite solution

E £h
= i

47, 500 m! wREa vHFEML, KIEERLOA
* VEBEERE 2 T e W E O BEIRE S S B TSHE =
vROSTEREGT Lic. TO/R, 44 3cikilE
$Eeir, = vEOBIRER 93% &, BF—E0y
FL, BABEI DA TR Tw2 2 &2 b kin
oo Linl, 4# vaiEdiihaiid 10m! &L
4, omcilvbhsdlosat, 500ml HSRE
G, 1500 m! ZfEAL B3, & OEIERIK
505 L{ETF L7



62 & R

i

of

915 (1976)

P MR

1) J.J. Gabay, C.J. Paperiells, S. Goodyear,
J.C. Daly, J. M. Matuzek : Health physics, 26,
89 (1974)

2) BFNEAL, BUE - R2TPURS (8L - B
AWM, B 49 £7 A BFIE
Re R UMRARREF4R R AT oM I [ Ei

BT A itthe o

3) W} B BT ERR R o SHE B3 A B,
X (B #KES S, W50 43 A

4) R.F. Glascock : J. Dairy Res., 21, 318 (1954)

5) G.K. Murthy, J.E. Gilchrist, J.E. Camp-
bell : J. Dairy Sci., 45, 1066 (1962)

6) K. Iwashima, N. Yamagata : Bull.
Publ. Health, 13, 126 (1964)

Inst.

Detection and Determination of Sorbic Acid in Dried Fig

Masahiro IWAIDA, Yoshio ITO, Masatake TOYODA and Takako KANAMORI

The prepared homogenate of dried fig was made acidic and extracted with ether, from ether ex-
tract sorbate was removed into methanolic potash, then the alkaline layer was extracted again with

ether.

sorbic acid was confirmed.

After evaporation, the residue was dissolved in acetone and injected into an FID gas
chromatograph fitted with a column packed with 5% DEGS+1% H;PO,.
methyl ester was also carried out by use of 3% SE-30 column.

Gas chromatography of
The presence of about 5.7 ppm of

(Received May 31, 1976)

Sorbic acid is a kind of fatty acid having con-
jugated double bond in its skeleton., Sorbic acid
and/or sorbate is widely used as a food preser-
vative. In Japan, however, the use of sorbic acid
and/or potassium sorbate is allowed for 24 kinds
of foods within the permitted level prescribed for
each food.

In February, 1976, dried fig which was suspected
to have been either added or contaminated with
sorbate, was imported from the United States
through Kobe Harbor.

is not allowed to use on dried figs in Japan.

Sorbic acid and/or sorbate

Accordingly, a pursuit of sorbate was carried out
in our laboratory.

1. Reagents

a; salting out solution: 200 g of sodium chloride
and 33 g of anhydrous sodium acetate were dis-
solved in water, then made up to 1000 m/.

b; methanolic potash: Prepared by dissolving
2.2 g of potassium hydroxide into 100 m/ of 50%
methanol.

2. Extraction of sorbate

90 m! of salting out solution was added to 10g

of sample, the mixture was then subjected to

After the addition of 1 m/ of 20

% sulfuric acid to the homogenate for the adjust-

homogenization.

ment of pH around 1, the homogenate was ex-
tracted twice with each 100 m/ of ether, then the
two layers were combined together and, after
being washed with 30 m/ of salting out solution,
extracted twice with 25 m/ of methanolic potash.
The combined alkaline layer was diluted with
twice as much volume of water, acidified with
20%H,S0;,, then reextracted with 140 m{ of ether.
After emulsion breaked, the lower layer was
discarded, anhydrous sodium sulfate was added to
the upper layer, and was decanted through rapid
folded paper.

After almost complete evaporation of ether, the
residue was made up to 1ml/ with acetone and
was subjected for the gas chromatographic de-
termination.

Conditions for gas chromatography are as shown
in Table 1.

Gas chromatography of the sorbic acid was
carried out in free form on 5%DEGS+1%H,PO,
column, and then the acid was methylated with

diazomethane by the method already adopted on
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Table 1. Techniques for gas chromatography

Column packing 5% DEGS+1% H,PO; 3% SE—30

Column temperature (°C)
Injection port temperature (°C)
Sensitivity

Carrier gas (N,) flow rate (m!/min)

144 58

230 200
1/2%x107'~1x1072 1/8x1071~1/4 %1072

25 25

Note. Gas chromatograph, Yanaco G-80 FID; column 4 mm X2 m, support, Chromosorb G

Table 2. Sorbic acid content in dried fig

Column packing 5% DEGS-+1% H,PO, 3% SE—30

Sorbic acid content (ppm)

Recovery of sorbic acid from dried fig
spiked at the level of 200 ppm (%)

Recovery of sorbic acid from dried fig
spiked at the level of 20 ppm

Detection limit (ppm)

the gas chromatography of saccharin®., The pre-
pared methyl ester was analyzed on 3% SE-30
column in the next time. The results obtained
are shown in Table 2. It was confirmed that

about 5.7 ppm of sorbic acid was present in the

5.7 5.0
97.4 96.5
93.7 93.0

1 1

dried fig.
References

1) Y. Ito, Y. Tonogai, M. Iwaida: J. Food
Hyg. Soc. Japan, 17, 89 (1976)
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Improvements in the Simplified Method for the Detection of o-Phenylphenol

(OPP) in Citrus Fruits by Use of 2,6-Dichloroquinonechloroimide

Masahiro IwalDA, Yoshio ITO and Masatake ToyoDA

Reexaminations were carried out on the official provisional procedure for a rapid and simple
inspection of OPP in citrus fruits at the import ports and air ports by use of 2, 6-dichloro-quinone-

chloroimide. From the results,

it became clear that the intensity of blue color developed was

affected, more or less, by the kind of citrus fruits on which the inspection was carried out.
The finally established standard for judgement was as follows.
0.5ppm of OPP in lemon is equivalent to 1.8%% of copper sulfate solution.
0.5ppm of OPP in grapefruit is equivalent to 1.4% of copper sulfate solution,
0.5 ppm of OPP in orange is equivalent to 0.429% of copper sulfate solution.

Color development is strongly affected by some constituents in orange.

In case more than 0.5 ppm

of OPP is present in the fruit, it is judged to have been intentionally treated with OPP.
(Received May 31, 1976)

HMRETIE 1971 FehAE20RTFRELT, vE
vV, AVVIHIRBIVT IV ~F T —~iZ0onT, U
7 == (DP) oA IkFI 70 ppm OfEFPCE
BErngaXhts. L, ThLOhAEo0biE
AOBKMHBETHB 72V A TR 7 == 1DEM
iz Oidium & (Qospora & 3\ 5, TELHD 1
i) T AREHE LT o7 2217 27—
(OPP) ofEMABEFAIERTEH 9, KIBHRTWL
5. 1975 £ 4 Ap b7 Aehd TR, KRiks
YOKIRZEHERZ T U TIA I hich A 2oizonT,
B¢ OPP IR W E BRI T H B ERE UL,
THETRI, bAETEIMAEDTO OPP oElk
e LTI, FHHEILSREIv 5 DP ok
L7 OPP o WEMBTIEY SLUHEHY o7 v
1A ALY 3MOFEER 2T Y VT v 7
#{Foteth, FID #7212 FPD & H A2 e~} /3
732X b, DP, OPP X UF 7 v & vy — L2
MR T 5055, Lrb»Lfm'ﬂ’o’nb@ﬁ};’i
TRELWEOBRGX AT 2 Z LRTAETHS.
2,6-v7mEyrs vrred I F (BQC; Gibbs &
WEARERD) BTAIVET7 =27 -V ERIGL
FoaolE&hreETsH 2 &2 Kay & Graham? iz
X T 1933 S EhTwb. 7220 vE—
FEYITALDERAT 2 2~ HIZ X THHEI R B 7
=/ =NBEEZIVIEL, PO FEAT 72—

LIEYEORA RIS & L X o THILO MSATE 2 HE 5
TREE LTRREIAY, TA VI TRAEEELL

TERIBZ2hTW5Y,
Br
=<::>:NG + CeH,OH—
Br

‘/ZK\N ~{_>—omn

Jzﬁﬁnumét FRCIEA 50 4R5 Hiz “2,6-0 7
va¥xsvrunaed IV EMENTE0A E 2400
OPP oS HINE" 2{FRLL, SIAGEEO M E
ERANMGEM L. TONARRITFLORGE Y
RN E T2 L0 Thh, 2ERHLELT,
BB B2 M5 ik & T ~ 2 2 M X T
% (Table 1 2R). +A7 » 2 —¥RBOFERLE
wTaE, OPP & 2,6-Y2mre) vrrrq 3
EOLIGIIRNICI B LD EHEEI RS,

Cl
0= v+ (D

>
c _/
_p=n—{_)—on

2, 6-dichloroquinonechloroimide OPP

_/
- 0=
in the alkaline
range
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Table 1.

Comparison between the quantitative analysis and the rapid detection

method of o-phenylphenol in peels of citrus fruits

Quantitative analysis??

Concentration of color developed by the
reaction with 2, 6-dichloroquinonechloro-

(ppm) imide (expressed as % of copper sulfate)
Not detected <0.4
Lemon 1.3 0.8
1.7 1.3
Orange 1.8 2.4
Grapefruit 2.4 2.4
Note. The data were attached to the proposed procedure shown in Scheme 1, and will be

surveyed, hereafter, in our experiments in detail.

Peel of citrus fruit (50 cm?)

‘—50 m/ of n-hexane added

Homogenized for 5 min in a Waring blender

[
Filtered

5 m! of filtrate is used in the following procedure

—1 m! of color-development reagent (5mg of 2,6-
dichloroquinonechloroimide was dissolved in 100 m/
of ethanol) and 1m! of 0.2% Na,CO; added

Shaken for about 3 min

n-Hexane layer

Aqueocus layer

—“%mwwMSmemem

—2 m! of n-hexane and 2 m! of
ispamyl alcohol added

Shaken for about 30 sec

|
Centrifuged
l

n-Hexane layer

Aqueous layer

Compare the blue color developed with the color intensity of copper sulfate solution.
In case the color intensity of the sample is deeper than that of corresponding copper
sulfate solution, the sample is judged to contain more than 0.5 ppm of OPP.

Scheme 1.

FE ORI o Bk i fr B A B I T
W UGl (Scheme 1 o [ HimiR LiciRfE
L) ROWTHH LI E T A, 2,3 O RfTi
5 PHEFE LD TIRBICDWTOMEESE, A
A Eoho OPP off ikt L<EfLS 5L
WOIRELEEALDT, ZZifiET5.

An improved procedure for the detection of o-phenylphenol in citrus fruits

£ R G OE
1) OPP o HIRIBRIE MRk - THTiz-
fo. KELVEVEIV S V-7 70—V IXRENE
Wi, HFAETOLSTOREETHD, sePr
4% —F RTINS EETHRE L.
2) OPP o¥FMEIRE OIS : OPP 50 mg % -~
F4 v 50ml wFEmn L, 1pg/ml oRIEOTRENF OPP
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PRUETRHR AR L.

H 3O MOIrV—F 7 —y, VEVEIVF LY
SO lem? OFHNMNEIELLLZAZTN T Hh
0.5, 0.35 3550 0.32g THBZ Labhote. ¥
fo, Ao TaEREYRDbIL A, £
HER 32, 38 BXUV 32% Thotz. {£-7T lem?
O RRTE R 7v—F 70— (0.50/0.32) =1.56
(g, v=v (0.35/0.38)=0.92 (g), +#+ v v
(0.32/0.32) =1 (g) I T5. Ob, X 1lcm? iz
fameh 1lppm WM43+% OPP % i 5icie,
OPP fREER YK S0cem? Rl T s/v—7 74—
VCIL T8ul, veVTIL 46, AL v TIE S0pu
A4 7)) voTEhThEATHIZL VI 2

feh.
3) OPPOERIZY - TIIEE LD RN RATE
ML

FEAFE R I H

OPP oM A>T, %4 0.5ppm [L
L Ehicfifii OPP RIENMiEmI hic
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Table 2. Our result of the comparison test between the quantitative analysis and the
rapid detection method of o-phenylphenol in lemons

Quantitative analysis?®

Concentration of color developed by the

No. (ppm) reaction with 2,6-dichloroquinonechloro-
imide (expressed as % of copper sulfate)
1 0.09 0.6
2 0.08 0.4
3 0.12 0.4
4 0.15 0.4
5 0.16 0.6
6 0.18 0.4
7 0.18 0.6
8 0.22 0.6
9 0.26 0.8
10 0.27 1.0
11 0.27 0.8
12 0.28 0.8
13 0.28 1.1
14 0.33 1.2
15 0.35 1.0
16 0.35 1.1
17 0.37 1.0
18 0.38 0.8
19 0.42 1.2
20 0.43 1.2
21 0.43 1.2
22 0.52 2.0
23 0.61 4.0
24 0.68 4.0
25 1.20 6.0
26 1.47 7.0
27 1.94 8.0

Note.

Analyses were carried out on peels and expressed as OPP content in whole lemon.
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of copper sulfate solution
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Fig. 1. Relationship between the determina-
tion values of OPP and concentra-
tions of color developed by the re-
action with 2, 6-dichloroquinonechloro-
imide (expressed as % of copper sul-
fate) Results carried out on lemons
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WEMR A RD I L2 H, Fig. 1 WRLEERENES
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DEDHK-IEVE DR IVF Vv o TRBRBROE
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Table 3. Our result of the comparison test between the quantitative analysis and the
rapid detection method of o-phenylphenol in grapefruits and oranges

Citrus fruit No.

Quantitative analysis

Concentration of color developed by the
reaction with 2, 6-dichloroquinonechloro-

(ppm) imide (expressed as 9% of copper sulfate)
Remark Original method*! Improved method*?
1 0.02 0.4 0.4
2 0.04 0.5 0.5
3 0.05 0.3 0.3
.. Yellow-
Grapefruit type 4 0.01 0.4 0.4
5 0.01 0.3 0.3
6 0.01 0.3 0.3
7 0.04 0.4 0.4
8 0.04 Not judged*? 0.4
Red- .
type 9 0.03 Not judged 0.5
10 0.10 Not judged 0.6
1 0.06 Not judged 0.1
2 0.07 Not judged 0.2
Orange 3 0.06 Not judged 0.2
4 0.07 Not judged 0.2
5 0.04 Not judged 0.2

Note. *! Carried out by the method shown in Scheme 1
*2 Carried out by our improved procedure shown in Scheme 2
*3 It was impossible to measure the concentration of bluish color developed because the
yellowish color based on the eluted carotenoids of peels was too strong



68 wmoeE R R RE

£ 94 45 (1976)

WUMELTOA VT I AT A~k IBVR
HTWi, LhrLigdis, #ESv—F70—-v KX
VAL v, LFORED n-~F3vEi e
Xy bCERELTY, REKAFCHSNBEORRGEN
FRIELTWD., 32T Scheme 1 o [ NiEL
ARTE OKFIO n-~F4 vkl ahlick s,
MO eRACBRETHENTE, FE/Vv-F
TN~V RIVA VS THTTLO LN -
fo. Ffe, LS Table 3ICRELE LS, Z/v—
T~y D No. 1~7 OFF(ARAIERT R & ol
HETRAHERED bR, BfFoilin - Tz X
AT EEEOIKIIM T EXNMD LRI, ZDkd
Table 2 R L-taAVveY 27 #ifliz o w T
Scheme 1 O REXFHA Lick =5, Wikl 3
BREEST—H L0 T, iR~ Scheme 1
DYRELFENTH LicEdi

3) Sv—TI7A—~vBIFrvveaAn OPP o
JEINIZER ¢ Table 3 IR MVvicA L v ORI TS
V=77 0= 3E 50 46 Bl bhigehal)
TIHAES IR Th T, oGt bE4~54
© OPP v vEEE$—B%EL, 0.5ppm [Eo
OPP %G UMk E AR THE LR TN DT
FINIERE Tl o CTEMER L 2. % offfur
Fig. 2 IRTHMDCThHB. v —~770—212 350
DHOLHERSVF, Table3 o#ifk3 & 8&HHL

7oo Frvit Table3 offk1%, v = vid
6f Grapefruit (yellow type) :
= It .
=3
S5 1.4%
%3
a3
bl .
24 0 — "
s 0.5 1.0 1.5 2.0
3 e )
é 5 Grapefruit (red-type)
EZ
Rl
=%
o
1%
0 0.5 1.0 ) 7.0
Content of OPP {ppm)
Fig. 2.

Table 2 Otk 1 #{EH L. Fv—For—vDW
B RS ERD oBCOYRBDODIDEHRAEDIDED
MeRfiEoXRdbhikhrs7. La L, OPP
DOSERH LML X EAM L OHOFIEIA X
DO X - TH b 7D b h, OPP 0.5
ppm TN HEREEIEER S Vv~ T A~ YTk
1.4%, A v v Tt 0.42%, vEvTit 1.8% T
Bh, vevizowTit Fig. 1 OBRFNRIE LS
—B L.

MG rs+vvyeo OPP O RAIEN /Y~
T =Y BIU VT T BRTERD TRV DAY
MTHaa, ThIZAVVYEDED B BN 2,6~
srme*)vrend i Ficts OPP okl
WA EiENIRS.

5 it
2,6-Crmuir,vrund I PRI+ % OPP
O BMELIZDWT, BEEREMOFRICIUI% M
%, VEY, AL VIBIVI V-7 —-v DR
REREE LTHRAL Y 2 HERELL. 741
552V v7yv 7 «FID F7:4% FPD A7 mr=1t
757 4 =T X BRMNTRMRE X5 e AT &

ARt UkctSE, OPP AR ffliehi-eflEeds
5% 0.5 ppm 1%, AL TIL L OB
TEABMOMECRET L VvE VL 1.8%, Sv—F7
A=—=Ii% 1.4%, v vt 0.42% b T Ao L
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2.0

Color intensity expressed by the %
of copper sulfate solution
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Relationship between the determination values of OPP and concentrations of color de-

veloped by the reaction with 2, 6-dichloroquinonechloroimide (expressed as ¢ of copper
sulfate) Note. From 0.2 to 2.0ppm of OPP was added to each citrus fruit.
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Formaldehyde-adsorption on Various Wears in the Clothing Shop.

Shigeo KoJima, Akitada NAKAMURA, Masaaki KANIwA,
Kazuko ItDA and Takuma OBa

Children’s wears made of wool, cotton and acrylics were chosen as samples.

These samples,

either wrapped in polyethylene bag or not, were exposed in the atomosphere of clothing shop.
Portions of about 2.5 g were taken from each samples at adequate intervals, and their formaldehyde
contents were determined by the method reported previously (S. Kojima and T. Oba: Japan An-

alyst, 24, 294 (1975)).
The following results were obtained :

1) The extent of formaldehyde-adsorption on an unwrapped sample was dependent on material

of wears as follows; wool»cotton>acrylics.

2) The extent of formaldehyde-adsorption on an unwrapped sample was much greater in the
shop for adult’s wears than for children’s wears.
3) Formaldehyde did not penetrate the wrapping bag.

(Received May 31, 1976)
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Fig. 1. Formaldehyde-adsorption in the shop

for children’s wears @——@ unwr-
apped, X----X wrapped in polye-
thylene bag
* Polyethylene bag of this sample was broken
by a customer between 7th and 14th days
of experiment, and this sample was
wrapped again in other polyethylene bag
for the rest period of experiment
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Studies on the Adsorption of Several Preservatives onto
Different Membrane Filters

Chuichi IsHIZEKI, Kunie YOSHIKAWA, Minako WATANABE
and Yoshio ASAKA

The adsorption of membrane filters to determine what kinds of filter can be applied for the
checking of microbial contamination were investigated.

The thirty nine samples of commercial ophthalmic solutions and twenty kinds of preservatives
as each pure compound were used for this investigation.

The results were obtained as follows:

1) Out of the thirty nine ophthalmic solutions, 18 samples were adsorbed onto nitro-cellulose
membrane filter.

2) Out of the twenty preservatives, 5 samples were adsorbed onto the nitro-cellulose membrane
filter, such as Hexachlorophene, Benzalkonium chloride, Cetylpyridinium chloride, Thimerosal and
Chlorhexidine, but other 15 compounds did not adsorb onto the filter even at the highest concentra-
tions used.

3) In the test using Thimerosal, the adsorption of nitro-cellulose membrane filter was shown to
be positive in 100%. While quite low or neglisible adsorption were indicated in the other kinds of
membrane filter, such as acetate-cellulose and polycarbonate materials.

4) As for Benzalkonium chloride, positive adsorption was apparently found in three filters, e.g.
nitro-cellulose, acetate-cellulose and polycarbonate materials.

(Received May 31, 1976)
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Solution (test sample 20 m/) —Filtration (pore size 0.45 g, diameter 47 mm) —
Filtration (rinse fluid 250~300 m/) ——Filtration (Stapl. aureus 209 p, 10~30 cells/
m! X 10 ml) —Incubation (SCDA, 37°, 72 hrs) ——Recovery (%)

Fig. 1.
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FAENTH ¢ B « 32EFD Membrane Filter NG S0+ 50098 75
HHThHD, oM, 10pg/ml T 74% Tho  Acetate 1%k, Polycarbonate [ 1%k, 5 MH%
F7oEUREA 20 pg/ml iDL 65 EFTERT L, 100 FIWTdEr%® Uizt = A, Nitro-Cellulose B
pg/mil TR, FofcBERMNTE o, TR iz, 5pg/mi~10 pg/mi 2 BRFGHED bR,

Chlorhexidine (XL AN  LRTEEOREN,
HED B erzilif T35 X 5T, 5 pg/ml T 53%,
10 pg/ml ¢ 38%, 20 pg/ml TH#) 10% Lvv5 X5
CEIRERAET L, 50 pg/ml TR OEITIRD
bhighorc.

ZFo{bo{es iz ownTit Table 1 EHL X 51T,
FAWT-FFI DR REE T L RFIXED bhioh - 1.

DX TeRERD B, WICEER] 20 o gZER
#F+ sk, SHOBRICRAARELMARD bhicT Lic
th.

2. EHlE MF ZEHEOBFICOVLT

WIEARBIZE T, BITBL0ED b h oZEHh)
L, MF ok offHERNT % 12, Ec
Thimerosal » Benzalkonium chloride %378, &
5 MF O3 & OBz ownTH®m L 7.

Thimerosal DiEEL 5 pg/ml 26 200 pg/ml o
6 BRisum A AV e, MF $2ihici3, Table 3 woiis

X iz, Nitro-Cellulose 5 3ttoffid, Cellulose-

iz Benzalkonium chloride & MF 3&#f & DB
Tz DTS L. = OZEFIDEENE, 5 pg/ml Hs
b 500 pg/mi @ 7 BRESRIEE R V1o, MF E#Mizo
WX, Thimerosal DLERLF UHEM O L O& By
Fo. T OFEASS L Table 4 iWREhB L5, A
WieEH OB, 5T, BENBED LR, T
73> Nitro-Celluose F&Cid, b pg/mi~20 ug/ml
DEECTHRNZ bR, %7 Cellulose-Acetate ;BT
W3 10 pg/mi, Fhiz Polycarbonate /DT, 50
pg/ml TREHR bhie.

e RRPEMT, —H0 5 5HEE, ERFIRET
Xa¥EFlo MIC, Tichb, LPBRHEEEELR
LicfliThs.

%

=3

55 » BEFIEmELO fUE iR 2w T
2, Lo & h b S RichER e, i, —
ZonTiY, £EELEMHAREORNT, fiLdh

Table 3. Recovery of Staphylococcus aureus onto filter media through various membrane
filters with several concentrations of Thimerosal

Concentrations (ug/mi)

Membrane Filters Adsorption
0 5 10 20 50 100 200
A Nitro-Cellulose 100 86 74 6 0.4 0 0 +
B Nitro-Cellulose 100 78 35 29 11 +
C Nitro-Cellulose 100 119 17 0 0 0 0 +
D Cellulose-Acetate 100 98 98 100 101 98 97 -
E Polycarbonate 100 109 94 113 112 89 105 —

Numerals in the table indicate the recovery (%)

Table 4.

Recovery of Staphylococcus aureus onto filter media through various membrane

filters with several concentrations of Benzalkonium chloride

Concentrations (¢g/mi)

Membrane Filters Adsorption
5 10 20 50 100 200 500
A Nitro-Cellulose 100 100 89 18 0.5 0 0 0 +
B Nitro-Cellulose 100 75 12 8 6.6 0.3 O 0 +
C Nitro-Cellulose 100 30 14 0 0 0 0 0 +
D Cellulose-Acetate 100 83 35 5.2 2 0 0 0 +
E Polycarbonate 100 105 102 99 71 1.1 0 0 +

Numerals in the table indicate the recovery (%)
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FRBTHURERTHARIETHS. HE-T, TOX
FZXE L OMBHLETH -7, JIF, MF EoF)
A%, EHNFEAH O DO FAY L, BV E T
PO RS FBERZ X5 T &
fo. oA, oty MF oFHY 2MEeT
R TH E RSB D EBRL s, F
Fo, TheeblT2MED 12 LTRE
ARERL, ZoRRGELIbTThs. Pl «
FiAS MT o B 30, HBETREN S
W, ST O E LT R 50 5, Blbo
EHIGROMETFAHEZ 524 Lhy, ot
HERIRTIE, WO O TR
VR B X IR ofIn T TS, i, A
g GO Je i o v Tk Price &
(1972) "R MBE LT WD, ERIFIOLENRIS Iz
¢, Van Ooteghem (1969)!%, Chiou (1970)'0,
B X Naidoo 5 (1971 a3 LCu 525, 40
FHONIB LI X 5, BEL o @iz nwt
FIANET, 2ol BT LR TG & i AR
Telfi s BIERR LA T R Y7 Sin .
AENTNCEGT R 2 e 53, L3y, 1T
BRE LTRSS R b DT, Bkeinciis
SREBLATHD. bk, EWHNCIEES hicsTt
PHHLBMO T, BNHSR3EL LTURRT
B L0 LHENTE B,

%% #

L sREEFoGREVESERET 2 BIYTSHL
f= MF 5%, BiEHlo MF EAQWATBe o 1o b
18/39 Ft (46.2%) 2IAIRMEL, A L2 O
B NI LT BRI .

2. BO - BNV AV BT, A
20 fio 5 B 5 M EITAED bihvic.

3. {b&4mz Thimerosal vz MF 3
F &35 L DBIE T, Nitro-Cellulose Fropfizs
L Hh, o> Acetate-Cellulose <2 Polycar-
bonate FOPITIXiZD bhviehoic.

4. {49z Benzalkonium Chloride % Jfivs7c3k
£Hiziy, MF 31, 3 7t 3 B Nitro-Cellulose
%, Acetate-Cellulose [if, i Polycarbonate it
DFARCIEHERD Hh i

aitaedich, KA BN H MR L El%x
Wdo -t EBUESR I, rMeihiticiol X v S
Wit LET.

)’ ik

1) MIHE BAFERS, p. 18 (1976)

2) F.W. Bowman: J. Pharmac. Sci., 55, 818
(1966)

3) U.S. Pharmacopoeia XIX, p. 592 (1975)

4) Standard methods for the examinations of
water and waste water, 13th Ed. p. 678
(1971), Publication office : American Public
Health Association 1970, Broadway, New
York

5) FBE—, FIRE, LW,
£, 57 34 ERINE (1974)

6) BAPUEHEEREMICHE, FIEfE, p. 512
(1974)

7) R.C. Crisafi : J. Amer. Pharmac. Assoc. NS
4, 548 (1964)

8) R. Ehrlich : Ad. Appl. Microbiology, 2, 95
(1960)

9) N.F. Price et al: Australian J. Pharmac.
Sci. NS1, 16 (1972)

10) Van Ooteghem et al : Pharm. Acta Hely.,
44, 602 (1969)

11) L. Chiou et al :J. Pharmac. Sci., 59, 843
(1970)

12) N.T. Naidoo et al : Pharm. Weekbland, 106,
509 (1971)

fbo s AR
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Studies on Cultivation of Papaver Sommniferum L. and Extraction of the
Alkaloids III Response of Yield Component to Planting Density

Yoshio HATAKEYAMA, Naojiro HoMMmA, Tadaro OHNO, Masako OHNO,
Mochihiko SHiMAMINO and Kazunori TAKAHASHI

The influence of planting density or plant population on the yield component was investigated
under field condition, using P. somniferum cv. ‘Ikkan’ in three different planting density; sparce
(5000 plants/10a), dense (33300/10a) and control (11800 plants/10a).

1) The highest yield of capsule was obtained at the high density plot as same as the former
report.

It was found that the increase of capsule yield resulted more increase of the seeds, especially at
the high density, than that of the husk.

2) As the plani‘. population per unit area increased, the capsule number increased and the
number per plant decreased. The mean weight of one capsule was almost constant.

3) Both of the number and weight of capsule per plant were correlated with the stem weight,
but they were correlated with the leaf area and weight only in the high density and a part of the
control density plot.

4) The morphine content in the capsule was not affected by the planting density. The differ-
ence of the content was not observed in three districts of different climate, Hokkaido, Kasukabe

and Wakayama.

The codeine content seemed to be higher in cold district.
5) The planting density for the production of capsule seemed to be optimum at 35000 to 40000

capsules or 30000 to 35000 plants per 10a.

(Received May 31, 1976)

T oz o F

VB — R BT 5 L E S { fo b BOWTRAL
DOEEIRE S E5. WETE T 5 Mo RKIG—
FOERTIRS L2, 4 FTIW TR - Rl
EORBMREREN T T RO IR TR T T L8t
WMEIhTW5Y.

rForBSWLTh, BT, RIAEENEL kD LR
hoER, 1ERMCYEPRELRE Q@I T52%, 1
HoE b BB X o THlTZ R, BAEmRD
WEAMAKT S L 2ME L. SFEILIERTE
JUHEEERBR T ST S EER ¥ BRI TRRL,
RMEBEETH T A RE LB R OSBRI T5 L
Jeiz, FHROBER R e CRERNEE LT L TA
fo. EFRAESEOR I BIE GhiEd, HAE, M
W) wRIFBTAAeAL FPEEOREY Tt 1.

EEE R X O
1974 £ 6 AENTABSCIRAEL o T1HE %

A4 10 A 21 Hiz 10 7 — A7 h 330g &HHEL
Fo. BEEEIL 10 7 —A B L LCHIA{LE 888 %
35kg, FEMGhNG 60kg A EL, BIEE LT
1975 423 A 27 Qw[AIBk %% 75ke, 120kg Hil
Fo. FIBNIMAMES B 13 HIfTh WETED B 2
L, FEAML4A 11 B, 58280 2EFRA
F—&fa R L 7o, EGX1975 £5 11 26 BoY)
T T ie o 7o, WEFAEIEK 0.6 m? & 12 KE
Ly, HEREL 22~55 ki oL Tiiitote. TV
vk, 274 VEREOWER a-=trY-§-+7
PR ARBERIUFAZ e ST 7L
.
Fugl o Pz E B & iFR —C, JLiEHEREE
BT BT B EREE T X o .

ARG ORMEBE T ROA Y TLEIZALT 60cm
ELlf.

B 10 7—~1% b 5000, 11800,

3K
dedEst 110 7~ H 11000, 17000, 237000 1

33300 #ko
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Table 1. Yields and yield components
Districts Kasukabe Hokkaido Kasukabe Hokkaido Kasukabe Hokkaido
No. of plant/10a 5000 11000 11800 17000 33300 23700
No. of capsule/10a 22917 31806 37222
Wt. of one capsule (g) 4.6 5.4 5.2
Wt. of one husk (g) 4.6 4.6 3.8
Yield capsule (kg/10a) 105.8 77 154.7 93 179.4 97
husk 104.5 50 140. 2 60 141.9 60
seed 1.3 27 14.9 33 37.5 37
3K g & sparse
KW 10 7—A%H 19300 ko 1 [K < 6r . « control
’E_ Sr . = dense
KRS X UUEEE w4y » .
S 3 . ..
SRS — TR, ATTRRL, FARKE P 2t
. 4l o . ae
LI MEERRS A ) R 1 Sh. I SR
2O TR X A, RS E BRI 28 10 20 30g

X o TR I, RETENELRBiIcoh T
MERoRENMMmL, —HTFH 1 RIEEHP

H g IRT—E DT, Bl EMBIRELEL 8D
T ERWMULN, AR KLTY Table 1 12l 5
B X5l ARofRETR L.

M CMPREEAET 2 EA TV, SE-
SULRIE#3E (husk) ELFETF (seed) wXHIL TP
FZrEL, BEARLLOXPRIUL L L. Table
1 e B TRIMEIEEI L T B - TSR 1Y
MLTH b, FhutEs LTRTFREOHINRZEA
L, »5FWEL Ecins LFUmcid ke, T
R 22 Uic. Mo fiRidbiEiiic s 5 8
i Roht. IREUEIE - TERRT - BT REOM
FZxTTE Fig. 1 DX 5Thole.

TiEHORGCRMTOMM L & i, HiFok
7, FIMc b Eli ks S EANERNEE L bR,

ISR TS 5 I & SR RIAE IR T2
FUEEHH LS RIZRD £ 3 D Th o fo. ALY
Wy o PHTEREIZ X - TERL S h, RIS WIRiz
EILEGIRIIN Uie. BERT /e Do o CHBIT RS D
OREUIMP T B, koSl Lic X
STREDOMP AL L. Lo LERIZT X580
MO LTI OMIMZIAE 513 E4 { O
0T, KRR M oW BB R L.

1EREES Frofiiic & » THRE I h B3, HAm
FHUDORHERAD, 12LAETIHREV-AIDOHE
AR BR, (Fig. 2), '75 fE12i2 33000 £k/10a Tiz

Capsule per plant

Fig. 1. Correlation between capsule and seed

—— No. of capsule/unit area 21k
“w No. of capsule/plant 5|8
£ 10 —-— Yield =
g 52190 &
— 3
= 1 2l158
g g
= 3 Nauo =
3 255 52
2 10° 13 17|

103 10¢

No. of capsule/100 m?

Fig. 2. Response of yield and capsule to plant
population

FLIRLETH -7

SE#3 1R Table 1 R U0 S Bl BT
EFTIRIE—ETHD (1o REEMERE LR
<, BImnsm 1,2, - o/ E b,
CZTWS I RN ORI THB.), 1KD
WEITIZ Y o TR B NRERRLS, £okd1
B E 1o AN e bdTHEr e, £0f
TS T L OPIREEITINCHXT & 5 & Table
2 X5kt sh.
RROEFZRT > TEEOEREN H b, T 0O
I, MESLRIAREIRZDT, Th b BE40
& OMETIHRA RINBIEFN 9~ #=.  (Table 3) Jt
B, REEGIEELBINLY L >ORERTTH Y, iF
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Table 2. Correlation between yield components

Wt. of capsule

Wt. of one capsule

No. of capsule

per plant per unit area

No. of capsule/plant sparse 0, 92%** 0.33 1. Q0***

control 0. 91*** —0. 76%** 0. 89***

dense 0. 73*** 0.04 —0.15
Wt. of ” " sparse 0.38 0.57

control —0.46* 0.94%**

dense 0. 72%** -0.58*
Wt. of one capsule sparse 0.32 —0.49

control —=0. 71%** —0. 73%**

dense 0.04 —0.65*
No. of capsule per sparse 0.57 —0.49
unit area control 0. 94xx* —0, 73%**

dense —0.58 —0. 65*

Table 3 Correlation between components and foliage
Density Leaf area Wt. of leaf Wt. of stem

No. of capsule/plant control 0.31 0.38 0. 79%**

dense 0. 41%** 0. 41%*+* 0. 56%**
Wt. of " " control 0. 43*** 0. 41%%* 0. 84%**

dense 0.55%** Q. 77+** 0. 80%**
Wt. of one capsule control —0.29 —0.19 0.40

dense 0. 74%** 0. 78*** 0.25
Wt. of stem control 0.56%** 0. 62%**

dense 0. 79*** 0. 85***

Table 4 Correlation between gynophore and capsule

Wt. of capsule

Density main stem first-branch second-branch
Diam. of grnophore control 0. 56%** 0. 69%** 0.39
dense 0. 89***

CAEFEMEC Es h 2RI X hEVHEEERL
7o IEEE, FEMBOLET2HWO LRAh, fiITRKEEW
TR, REEMNEZRET, BHEKESWTOR
RBoh, ZHEEAE, SBEOHI X bEAisFE,-
foo FRABEC S TR KW E FERITEORE W
TENSELR, BT EITE L R0
OB RS bhvic. (Table 4)

RIMBEERICIILAEMZEYNSH v >, BB
WEE, BIERL ST X - TEET . & yickit
LEHEFHETOWTIE 30000~31000 ££/10a L\

P AR 67000 £k/10a TR LBV L
whha, (1] 2By 1973 EofRTir?,
, THEG[DOYEH 200000 #/10a O EA I E
U, INfERs% 60000 F/10a THH, £ 3cm o
T TH Y 43000 £E/10a H39 33000 &k, 37000
/10a > T\ 5. —PRIRELE 130k, 180
kg/10a ThYH, BEMERECMESYFE LM
Too TEIREE LR BT E otz 75 FED
WHBE L B, WL 0BRIT 73 Frfii il
X fTxb (Fig. 2) 33300 #/10a LiLOR %
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FTHRAOR R R LD LfEES RS,

1 REIRERITATNT S %53, 2500~37000 ££/10a
DFHIEPITIED T W ERNRL, Thilko®mici
BEOMARETARS L5 RFToh . MR/ZE
IR B & Fig. 3 IR L X 5 BHOBLAIG
0.5 12X L, B3 Ictts CTEEDO RN,
75 fEITI 33000 £Rk/10a T 0.3 Thote.

RMBERT V7 w4 FPERCEELYRIETHIED.
LR LT Ao T & OBIRETRAN .
(Table 5) FERAMWILITHEL X EEITD W TIT
73, T4 R ABERCIZ LA EENKLL, TS5
CRRBENEL B EORET Licd, duigiio '75
FORERTRELENR bRt oo, PETER 2 80
TR L7558, SHEOSCIOA 151 ROE
MIbereREENSLETHIRALN, ROEE
LixhE HEMNISVW X 5 Th T Mk esi
Wi 74 EIZR BRI, TS R BTl
Mots., 2FA4 VvERITEALRER L X~ L
flizamL, MBER LR SR I WTEs
Mo teds, BERIGITI BN Tt

ChODRBRERVALTHELDE T1HHE] 2
Wik 35000~40000 F/10a (30000~35000 £k:/10a
AT D) A MRIEE L Bbh .

6] g
1973 55 1975 ETTCORLER G T, s

o 0]

1

~0.5

w
1

F0.4

-
s

Wt. of capsule

Capsule/foliage

. \l
‘\‘ 73
|—— wt. of capsule 1,

NN W

73 0.3

capsule/foliage

\

10° 10*

No. of capsule

Fig. 3. Ratio of capsule to foliage

ORI BRI T IO IR, i
WRNEEXHEZ L.
1. RGN A oh TREIHIML, #R
Einote, USSR X D AT o HIImTiE
HL, »3FEY ECRETFITOLAEMLE.
REGIPREIC X o THR R h, TULIEHITY H Otk
B 5 LRI b REB T eht, 1ERR
MR- 7.
FHRMICTRORBEE ST IE—E
T, 1ERBT 1 ERER AR I - 1o
3. THERBEL 1HREERE DIRETENCHEY L
ooy, FEE, EMITE BRMEET X » TRz
D, BHETHEL, AT TEVHHNYA bR

2.

Table 5. Effect of planting density on morphine and codeine contents in

various districts

No.of plant Morphine Codeine
per 10a o %
Kasukabe 1975 5000 0.37 0.05
11800 0.34 0.02
33300 0.29 0.01
1974 7300 0.27
16900 0.26
1973 2860 0.16*
8580 0.20*
Wakayama 1975 19300 0.36 0.02
1974 14400 0.21
Hokkaido 1975 11000 0.36 0.07
17000 0.36 0.07
23700 0.36 0.09
1974 15700 0.34

* capsule with peduncle of 50 cm length
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o, BHECEFRLOMELE K.

4, A eRXSGERRHEEBEC > TRELBEYX
U, MR ER O WTIER X o TEBRD D
RECicholc. 274 VvERIZEEBEIT RS WT
BWERRR LR,

5 yooETBINL, REYADHLTIHNE, R
35000~40000/10 a, ¥EELz LT 30000~35000/10 a
HEYLEL LIS,

P ik
1) T. Kira, et al. : J. inst. Palytech. Osaka City

8)

9)

Univ. D 4 (1953)

HFRER EEREZE, 36 (7), 1101 (1961)
AR SRR ERE, 36 (1), 13 (1961)
gl - AR, 98, 77 (1975)

Hrpf : £AEZE, 41, 363 (1970)
" " 42, 465 (1971)
1. Papp, L. Jozia.: Debreceni Agrariud.

Foisk. Tud. Kozlem. 1965 (11), 75 (Annotat-
ed Bibliography on oppium and oriental
poppies and related species)

M. Bechyne, : Rostl. Vyroba, 11 (12), 1289
(1965) (7R L)

Slifih - AR, 92, 32 (1974)
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Preparation of N-Alkyl-N-nitrosourethans

Shozo Kamiva and Makoto MIYAHARA

N-Propyl-, N-butyl- and N-amyl-N-nitrosourethan were prepared by the nitrosation of the cor-

responding N-alkylurethans with sodium nitrite and 30-40% sulfuric acid, in over 80% yields.

were offered for experimental carcinogenesis.

They

(Received May 31, 1976)

1T, MPTESRER T b Tuws IN-7
N -N-= bR Y UV E VEIORGEEMCE T 5 B
Fl R TEEPOBBREMBLTWS. Thbo
= ey v vz VHIL, WTh LRV FREN: L BTRE
ZHEL, FOARRERLFETHDOTIDEL T
DLEYO— AR HE T 5.

C1-COOC2Hs

R-NH, — — R-NH-COOC,H;
NaOH
I I
o A0
_ NaNO: | R.N-COOC,H,
H2S0, I
la:R=nCH; Ma:R=5nCH; Ia:R=n-C;H;
Iv:R=nCHy, Mv:R=#nCHs, IIv:R=#n-CH,
Ic:R=nCH,, Mc¢:R=#n-CH,; Ic:R=n-CH,,

HYTs74FAT v (1) L7 nAllfii=Fn
¥, KL+ PV YL OFETRREEE N-7AF
Awvviy () &T5. 0 % 30-40% BRRRCTA
BHL, KA TC2.5cABYOERET MY v axin
252t =teV{bll N-TAFA-N-= } B Y
vrxy (M) &Lk BREWTFhd 80% LET
H5.

Zhbo NTAFAYLVE VD IR A2 b
1T 3320-3330cm™ & NH 2 X 2®IL%, %7 1700
cm™t Bff3Eic COOCH; ic X % VIR & +4%, =
Fevikeind & NHiZ X 5BIRILHEE L, COOC,H;
X AL 1750 cm™ wkZ v 7 b1 5.

= B&
N-7neEpLyy (lla)—1ll o =a735 223
n-syureaA7iv, 59.0g (1.0 =) XUk 150
m! ik, Kif, BIPTFCKEE LS Y v A 4.0g

(1.1 =A) %K 300 mi & Lo e 7 v L REE
= 108.5g (1.0 =) % 1R3>
T, MENIBEAERRFCIAED X St 5.
KiBEW Y E-T, T HICIBHEHR LS, RIDK
= —FAT28METS. =~FAFEkKT2E
Peus, EAFRES bV U LTS, =—TAvEE
L, DWTCRAHEHEE T#HY T 5. bp65-68°/5
mm Hg. IR (cm™, liquid) : 3320(NH), 1705(CO).
Iwis, 115.2g (88%). Anal. Caled. for C¢H;30,N:
C, 54.94; H, 9.99; N, 10.68. Found: C, 54.89;
H, 9.61; N, 10.48.

N-7agi-N-=+tRavyILo L (lla)—21 0=
pm7saaiz lla, 104.8g (0.8 =) &b, K&
Ck—A&HE), # Tz 30% Bk 300ml %Nz 3.
Zhk 0-5° ifith, 1 USSR Lieht HHEE -
FY YA 13808 (2.0 ) EK 360m! ZiEHL
TR A 1 KIS0 T dorc » T4+ %. Mxff-<T
%, TLR1IHERL, RICRGHE=—-71T2
EE 5. =~ 7Y 2 BOK TR, DWTE
Kk vy 8 C—HEHRT 5. =—T 1 2PE
L, RiBEOERSAYE VT 7 R ClEIEIITT,
ERECHMERYT%. BBRTHBDT, —HiL25g
PAERFERA LI & 8RO 5 B RB AR OTE.
bp 58—62°/4 mm Hg. IR (cm™, liquid) : 1755(CO).
IXEr, 113.0g (88%). Anal. Caled. for CsH,05N,:
C, 44.99; H, 7.55; N, 17.49. Found: C, 44.82;
H, 7.50; N, 17.3L.

N-7FFhoL 7 (Ib)—lla ¢ e2<{RALX5i1cL
CTHB LT, bp66—68°/8 mm Hg. IR (cm™?, liquid) :
3330 (NH), 1705 (CO). JIn=, 82%. Anal. Calcd.
for C;H,;0,N: C, 57.90; H, 10.41; N, 9.65. Fcund:
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C, 57.62; H, 10.60; N, 9.48.

N-7F)L-N-=bayoL g (Ib)—z oifak
40% BifER v, ZofiotfFix lla 22<FATX
5T Tt 4R 0B HRIBEOW . bp 67—69°/
3mm Hg. IR (ecm™!, liquid) : 1752 (CO). I3,
94, Anal. Calcd. for C;H,,O;N,: C, 48.26; H,
8.10; N, 16.08. Found: C, 47.81; H, 7.92; N,
15. 65.

N-7z:L7L %, (le)—Ila ¢&<{FALX5TL
T L. bp96—97°/6 mm Hg. IR (cm™, liquid):
3320 (NH), 1700 (CO). Mg, 82%. Anal. Caled.
for C¢H,;0,N: C, 60.34; H, 10.76; N, 8.80. Found:
C, 60.15; H, 10.58; N, 8.72.

N-7i)L-N=tbovrL iy (llle) —11 o=n
735 Aathiz Ilc, 31.8g (0.2 =) &b, ki
Ck—1frin), #HET 2 40% B 130m! #inx .
Th¥ 0——5° 1Ry, I LLEHR L A8 BIH]

B rV oA, 34.5g (0.5 =) %7k 100ml 2%
LR 1 EEI30 ot » TN 5. ik
- TH, &b 1 REEREET, RERAY=—
FAC2EMBEL, =~FAEY 2 EXKTES.
DNWT=—FNEE 1 OIRERTEF Y T ART2
gV, HIZKT3ER- TH, MK ¥
AT B, =—FA%FEL, SOBETRS]
LEaic=—7 A2 WR LT3, 200k RE
WT D L—MYMT 20 CHENEN e h o T, R
Lo B B KEBO O Gk IR (cm™, liquid) : 1750
(CO). JRIL, 31.6g (84%). Anal. Caled. for
CgH,sO:N,: C, 51.05; H, 8.57; N, 14.88. Found:
C, 49.72; H, 8.38; N, 14.51,

ol BRI N-TAFAN-= b r Y Y U2 v
D7 v ek AFTHELLE NMR A7 b
FhZhofiEtic X <{—F L.

BRI 0 & —REIT oWV T (—8H)
Tave FY - oA owT

MAFGET « SR » 5

fa « FFEF

Studies on the Content Uniformity Test. 1
Analytical Methods for the Dimenhydrinate Tablets

Sumiko UEoKA, Norikazu Koja, Hisashi OkA and Kenshu MocCHIDA

Attempts to apply the spectrophotometry and the gas chromatography to the content uniformity
test of some commercial dimenhydrinate tablets, were made.

Results of statistical evaluation by the analysis of valiance were as following; the difference
between the values obtained by the two methods could not be regarded as significant, whereas the
significant differences in content among tablets could be readily made clear.

In order to perform the content uniformity test of commercial dimenhydrinate tablets, therefore,

both the methods were found to be useful.

The spectrophotometry, however, was superior to the
gas chromatography in simplicity and readiness.

(Received May 31, 1976)

FHROGRIPWEAOW o0& BT 541k
LT, MRfiie b aiy—RBRoARNNT
HERhTW52, CORBRCIKEDORVWEES T
MNERXH, X HEMNEIOBETHLHFNEE L
V. USPXIX 3 X0 NFXIV T, BEREFENS L
HAIRTV22, WBERCRRERTEEUS O
B % B LA CR Bt e i IR 1E S 5V IR HIE
I OMBRUTETHVEHL D,

FZT, ¥7=veF53iv (DPH) k 82umi
F+749 v CT) OETHATMAIO A v FY >
— FAIRE e OWT, USP R WIS (UVEE)
LW TERE—ERARETRo . FARC, iR
fEofiifilcr A2 =t 7574~ (GLC ) ©F
FARRKR, ST X 3HETAEL S bW CHER
HEOMOERS IVMAIMOEREREL, =, =0
MBI THET 5.
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1. RELLUHE
SAVE FYF—FER B (ERir7=v
LS5 3Y 54.2%, 8- T +7 4 YV 45.6%).
UV EHEES & L.
Rt 7 = ve F5 § v (HCI-DPH) : §ift&h (&
i 99.2%).
8-7unFx7 49 v (CT) : YR LR BaRE AL
JL.
A& ) = SRR R R L7,
2,4-v7reXvy 7=, v (DCB) : Hijf{balil
3% GLC RINIREE I & L.
CAVEFYF—FEE (1P AV FYF—~t
50mg %*&4F) + Ath, Bik, C#k, Dtt, EttoHll
FR i Ui,
2. &
WIRARZ b JIE @ i ~AFavi-FT 0
DF-40 433k~ FEEl & fEM Lic.
TEREIE « A4k UVIDECA BT $l5Esa00
A BRI L.
HAZa=bT57 4 — i RKFR A 4 v
(FID) {+£58 GC-5A JuW A7 a= bt 73 7 R{HHL
7.
Gt
#h I 4 3% OV-17/Gas chrom Q (80-100
mesh) 3mmXx1.5m &5 A¥l
4 U ¥ —FAFL 255 60 ml//min.
# I A{RET : 175°
TAD, BHZREEE : 225°
3. &inE
3-1. WREE (UV i)
USPXIX &ft - T{Tlc -7
3-2. HAZe=b 7574~ (GLC )
Wi OfEEL « HC1-DPH £ 25 mg 2R v,
A 27— AN LUTER 100ml & UCERERT
5. B RIREREE4DIT DCB £ 50 mg ZiEEC
0, A&7 —AEEMLTERZ 50m! L LTH
AT &35, PHERT 1m/, 2m!, 3ml,
4m!, 5mi, 6ml &IEMZ Iy, PBIEPEUAR
1ml FoREHML 2 £ 7 —A T 10ml L L,
FRFERD 2pl HLBWCHAIR= T TT 4 —
B TR {ER L. (Fig. 1)
Bk c oA ve Fyr—bEE1EEHREL, £
X7 —AFMLCERR 100ml 3%, IIEVER
e O b, ERAKEAWTAAT 5. FIHDAHHK

—
w
T

=
o
T

Peak area ratio DPH/DCB
o
w

1 1 1
0.50 1.00 1.50
Weight ratio, HCI-DPH/DCB

Fig. 1. Calibration curve for gas chromato-

graphy

10m! %%, S¥OLEERNEHIL T 5. BB
W o4ml RIEFRIZIL Y, PIEERES A 1ml %IE
iz A 27 —ATei 10ml L1, 20 24 %
LpWTHAZr= L T7 4 —~%{Tie5. bk
DPH/DCB o v — 7 EHE» b, EEBifiLds
W HCI.DPH oOff 2mg %% L, DEOHEN
Yhorve FY - FEEOoFERmIcHTER%%
T 5.

18 o2 ve FY > — D%

=4.,0265%x103xx/T

2L, TR0 A ve F U 5+ — F OFRI

(mg) TH5.

REBERELUER

1 EHEBRRARY FL

Fig.2izo 2 Ve FY > — b EFDIEIRS THD
CT X" HCI.DPH D2 &/ — A PROSSHTRIR
A=z baAFPR LI, Fig. 2 X b UV ikl sy
AVE U~ rOEEE 276nm % CT oRIX
ik 276 nm DG TWB T Eatbhhb.

FEEIEDOL A Ve FY > — FEORINARS b A
ZHELICEZ A, TT Fig. 2 WiRLELY A VE
FYo—FDORIRARZ b AC—F L, HioRAI
Tehoifc.

2, HRYQAR M T 74—

WIBEHE Y DCB 2Girv A Ve FYF— b ON
Arw=< by ak Fig. 3R LI. YA2AvE VY
o~ MR CHS DPH &£ CT o220~
IRED LN, CTOE—~2135~V vIZ7%iRL,
FID i3 5 REELIEE T - 7o,
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Wave length,nm 2
W
Fig. 2. Ultra-violet absorption spectra of di- i ®
menhydrinate, 8-chlorotheophiline and L XN
diphenhydramine hydrochloride in _ n R
methanol 0 5 10 15
——— dimenhydrinate : 2.505x 1072 mg/mi Time, min.

————— 8-chlorotheophilline: 8.12 x10~*mg/m!
—«-..— diphenhydramine

hydrochloride : 2.50 x10"'mg/ml ) diphenhydrami.m?
......... methanol @ 8-chlorotheophilline

1.S. 2, 4-dichlorobenzophene

Fig. 3. Gaschromatogram of dimenhydrinate

Table 1. Contents of dimenhydrinate tablets manufactured by various companies

Content %

A B C D E
Tablets
GLC uv GLC uv GLC uv GLC uv GLC
Samp. 1 93.3 94.3 100.0 101.7 99.0 96.3 94,3 96. 3 101.9 99.9
2 97.1 97.5 95.9 98.5 101.0 99.9 108.5 108.6 96.2 96.7
3 9.2 88.7 102.4 102.3 100.6 105.9 102.8 107.0 97.2 99.0
4 9.4 95.9 100.8 101.9 100.0 98.3 9.6 91.1 94.3 96.7
5 96.2 95.9 100.0 104.4 98.1 96.7 9.6 99.5 100.0 102.3
6 90.4 96.7 98.4 100.7 101.9 101.5 90.6 90.7 93.4 98.3
7 87.6 90.3 101.6 99.3 102.5 101.9 103.8 101.9 94.3 97.5
8 97.1 96.7 100.8 101.7 101.9 99.5 96.2 97.1 97.2 102.3
9 97.1 95.9 94.3 93.2 101.9 100.3 94.3 915 98.1 101.5
10 84.8 82.3 95.9 95.9 103.8 103.9 103.8 102.7 96.2 102.3
X 93.0 93.4 99.0 100.0 101.1  100.4 97.6 98.6 96.9 9.7
s 4.25 4,61 2.62 3.17 1.61 2.90 6.27 6.13 2.51 2.21
vV  20.10 23.67 7.61 11.14 2.89 9.10 43.72 41.74 7.00 5.42
cv  4.57 4.94 2.65 3.17 1.59  2.85 6.43 6.21 2,59 2,21
X : mean value
s : standard deviation
V : unbiased estimate of variance
cv: coefficient of variation
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Table 2. Analysis of variance for dimenhydrinate tablets (Two-way layout method)

S ¢ Fo
Analytical method 67.31 1 1.064
Tablets 635. 02 4 9, 758**
Experimental error 1529, 04 94
Total 2181.37 99

S; wvariation

¢; number of degrees of freedom
F,'; variance ratio without interaction
**.  gignificant at 0.05% level

FC, SEOHERTIEIDPH o v — 7 # T
AVEFUF—rDEEYTE-T.

3. TEERLIUCIESN

TAVEe FYF - ORI oWT UVEs
IV GLC 2L bWTERARIE LI A, T
hoBEEX I BWTL Ko EFH OGRS — LR
USP ofigctis LickHEaE bhi. (Table 1)

R DEEHERC IR EE OSSN X 58
FHABEERFHBLC, BREEMOZELS X UHFIRoZ
HuBE LK.

Table 2 OSEAMETR LI X 5 icERERICIZ

TENY abl‘ommot (p<0.05). LaL, &Al
Efm TEMNED bhic (p>0.05). ZhidgEHlA
#MDﬁﬂlD% EBEBLINZERIB L DT SH
5.

P EofERI Y, BIHERIROGET RS2 EE
tworve FY & - OSSR —ERRAAEEDE
ELT, WERENHBTES. EIREI I
T, UVEDOHZ GLC X b ehTunwbiE s
b5, Lil, GLC BN A E+ 55K
BREIRECAVE P~ VFIR IO ST = v

v V5 I vEERETANMOEREICFIAETE, HED
WELS 5.

T & B

UV EB LU GLCERZLDVWTE A VE FY F—
FEOERERIE LR, WwIThohEribnT
b At o RG0SR —ERBNL USP ofliEc#Es
L.

SRERBEOSHGNEL BT, EREMOEE
z;vﬁmﬁoéﬁ%ﬁiLtk:6,UV&%;U
GLC M B EENTED bhich o (9<0.05).
Lo LEFIMCIEEERRED bk (p20.05). ©
RRSEHIADEEN L hhoez lRID L D TH
3.

SAVE VY & - O TLE—RABERE L
LTHEREVERTE, BESRAEITE T UV
HBOFNThTwbEELBR B, LL, GLC
ERFIRRR RS ET s RABEEhkv A v ¥
Y — MRS IV 72 vE VI I vESETHE
FoOERTHATES.
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HAFER AR EER G v & o EER
(559 @, Control 741) i

JIRRREL « fETE o « RiFRk « =80T

Preparation of the Japanese Pharmacopoeia Standard Human
Chorionic Gonadotrophin (9th, Control 741)

Jiro KAWAMURA, Hiroshi SATO, Toshio KiMURA and Kazuko MITANI

The Japanese Pharmacopoeia Standard Human Chorionic Gonadotrophin (9th, Control 741) was
prepared and assayed against to 2nd International Standard by rat ovarin weight method. The
potency of the new Standard is defined 11.0 international units per ampoule by 10 assays in two

laboratories.
(Received May 31, 1976)

AR IRV EI I R v = v (HCG) oifsE
G AR, WSSt 1 mAEY LTl
¥, 8EIOwy FOTHA TR TSR, I3 F
TIMERREEAFEL, HCG %Hil, M Lies, 57
4 WP #L 1mg 2% 1,000 AN O FEREZ A L
FRELTERE. WIEhoBaS b ERhcilii 2 inz T
lmg 2% 10 Bifrmfith e /e % X 5 5L, e
LTWwad. birAicifi 8@ E CoEET o 7405 %
Table 1 7373

49 48 Bz, & 8T (Control 711) oI
Mid Eicotoiod, Wiry Mz ka2 BT
B Erl, FOUERSITE Ui, Wity Hk
DM TERD 2AEXHEB UL, §I 1w, REkEEE
BEOE T THR L CWIcDORIRD, HikEe
Ba Lo bUESEmL, Whom—taiinsz
&, H20L, WEOHERH LS 0YF Lt
AR I RDDZZETH S,

D, A /EEREYIEhTCWE=k Y~
FHAStER IR EEL, HF0ROBERT R,
FEEOMMA 110 Xifr/mg LiEwb Z LM T
.

REHESIURER

L fREEREE =3y — Stk BIERoE
9ARMA L. iz X2 NHERBRRIIL ¥ L
BHTHS.

AR B0

T IRE s I %14

Jl 1160 [HEEIffr/mg

2. FRHKROAN : FLEY (Fo a4y, RNt

u

) 55 g TFERK 1500 mi 1z L f- pu, R
850 mg A hXTiEMmT. Oy 500m! §o3
HOATF v v ARMTY, HifiL, —EnITEiE
TIUT LT BISEERIBRE T 5. Wi s
L, ALY vF v r — z —frT 3 AHE BIS{RIENE
BLiob, 77 18N iy 110mg 21t
Ah, WHL, fEERE L.

3. HE{IOBE : IBINM9EI2 A M B504E 3 Ricdiz
D, MEERRITS U=V — 2R ak RN T
EWTERZR S EORERTe» 1. YUEHIK
STAGLIE A AZRS R it IR o v v DE LR
IR, B Sy P OSBRIz X b T
foo R LEE Y - ERSthic Wi, HiERs
IURF TR R IS THRD, VWhd33
— 3REERR L.

IR E L-imde gy, 572 mERITEEL T 5300 H
PRERL/ T AT ThA.

Ty 34 ((b40g~50g) o5 v v %A
REFEIMITTH 2 DRIA L, MIAOT A LI
LA, BN 1M 18 1" 0.5ml §'
L, 5 BHOEEILONIE 2.5ml B
it mg s X b OO R T -1,

4. EREER : Table 2 kRt X 5z, HELELD
PO JERNT 9~14 Hifr/mg ORI A LIz,
x® BUEDOEREN D, 5% DOFEMRTIRZ O 10 @oH
BHOFEOH—HIFEShicd, 1% KETRE
& LG ol D€, 10E D RE o i TE S %
T L, 11.05 Diff/mg *137.

P Eo#Ega b B AR MR e IRk
A ERES R 9ED OJmiL, 110 FAPRNifr/mg
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Table 1. Potencies of the 1st-8th HCG Standard Preparations of Japanese Pharmacopoeia

batch date issued Control No. Potency (iu/mg) prepared amount
(ampoules)
1 1956. 3.30 1956 11.0 920
2 1958. 3.31 1957 7.7 110
3 1962. 2.15 961 10.9 52
4 1963. 4.30 621 10.8 80
5 1963. 10. 15 631 8.3 164
6 1965. 12. 25 661 9.7 284
7 1970. 9.21 701 8.8 132
8 1972. 1.10 711 9.4 155

Table 2. Combined Results of the Assays for HCG Standard Preparation

Log
Potency Potency w
No. Lab. u/mg M . L (4t%/L?) wM wM? 1/w
1 A 10.7 1.1685 0. 1886 455. 44 532.18 621.85 0. 002196
2 A 9.12 0. 9602 0. 1906 455,93 428.18 411.14 0. 002243
3 A 14.2 1.1516 0.1928 435.81 501. 88 577.97 0. 002295
4 A 10.7 1. 0286 0.2448 270. 33 278.06 287.01 0. 003699
5 A 11.1 1. 0464 0.2424 275.71 288. 50 301.89 0. 003627
6 B 9.35 0. 9708 0. 1960 420.61 408. 33 396.41 0. 002378
7 B 10.1 1. 0043 0. 1480 737.76 740. 94 744.12 0.001356
8 B 11.4 1. 0569 0.1870 462,12 488. 42 516.21 0. 002164
9 B 10.7 1. 0294 0.3970 102.53 105. 55 108. 65 0. 009753
10 B 10.2 1. 0086 0.2486 260. 64 262. 88 265. 14 0.003837

Total 3,866.88  4,034.92 4, 229.39

Approximate x*u=} (WM?) — (52*wM/Zw)
=4229. 39—4210. 26
=19.13>>16.92 (P =0.05, d.f.=9)
<21.7 (p=0.01, d.f.=9)
M=3 (wM) /L w=1.0435
Antilog M=11.05 (units/mg)
Lcombinea=0.081 (95% confidence limit: 10.1-12,1 units/mg)

gL, ZOEEESRE Control 74 ) — X &

L, Ff504 5 Aic Control 741 & L-CRlAr& it X Bt
Ltz 1) ERIEMD : AiERE, 75, 221 (1957)
2) D.R. Bangham, B. Grab: Bull. Wid. Hith
# 91 HCG FUHO i 7e HUNCBURIC B L Fe s Org. 31, 111 (196)

W=y~ ARG L E T
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NFRRE « REH2F « JKEH « BRI

Collaborative Assay for Establishment of the Japanese Pharmacopocia

Standard Heparin Sodium (mucosal origin, Control 731)

Jiro KAwaMURA, Toshio Kinura, Hiroshi TOKUNAGA and Isue YOoxoTA

The Japanese Pharmacopoeia Standard Heparin Sodium prepared from porcine intestinal mucosa
(Control 731) was established in collaboration with four laboratories by the method of Japanese

Pharmacopoeia.

Mean potencies were both 1435 in terms of 2nd and 3rd International Standards

respectively and 1505 units in terms of JP standard prepared from bovine lung (Control 671). We
defined that the potency of the Standard of mucosal origin is 1450 units per ampoule and distribute

it from April 1974. Protamine neutralizing capacity of the Standard was also tested.

One milligram

of protamine sulfate was neutralized by 0.751 mg of the new Standard, instead of 0.721 mg of the

lung standard.

(Received May 31, 1976)
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Table 1. Potency of New Heparin Standard in Terms of A, C and D
Laboratory 1 ’ 2 | 3
Standard used :&ilgs/ L value BI* 1 ;131;5/ L value BI1* | ;;xnilt)s/ L value Bl*
1522 0.033 1 1361 0.021 1 1558 0.023 1
1528 0.028 1 1366 0.011 1 1488 0. 040 1
1525 0.034 2 1338 0.015 2 1432 0.026 1
1482 0.030 2 1338 0. 009 2 1568 0.023 2
1598 0.021 3 1361 0.022 3 1508 0. 023 2
1589 0.022 3 1417 0.017 3 1536 0.024 3
A 1534 0.024 4 1543 0. 027 3
1504 0. 021 4
1591 0.024 5
1587 0.026 5
1615 0.024 5
1564 0. 026 5
1610 0.024 5
1581 0.026 5
1398 0.026 1 1312 0.020 1 1411 0.033 1
1449 0.035 1 1370 0.013 1 1401 0.026 1
1432 0.032 1 1317 0.016 2 1463 0.024 1
1473 0.028 1 1334 0.010 2 1472 0.034 2
C 1429 0.029 2 1366 0.014 3 1529 0.027 2
1444 0.031 2 1390 0.020 3 1626 0. 056 3
1419 0.034 2 1498 0.026 3
1424 0.030 2
1511 0.028 3
1545 0.021 3
1405 0.026 1 1331 0.013 1 1383 0.030 1
1470 0.035 1 1339 0.013 1 1258 0.028 1
1444 0.029 2 1331 0.011 2 1467 0.029 1
1457 0.031 2 1323 0.015 2 1414 0.026 2
1493 0.021 3 1342 0.018 3 1547 0.046 2
1502 0.022 3 1370 0.019 3 1461 0.084 3
1525 0.028 3 1459 0.025 3
D 1494 0.021 3
1444 0.024 4
1442 0.021 4
1475 0.017 5
1481 0.016 5
1497 0.017 5
1476 0.016 5
1499 0.017 5
1475 0.016 5

* Batch number of blood used in the assay as substrate in each laboratory

A : JP Standard, control 671, Bovine Lung, 141 IU/mg

C: 2nd International Standard, 1958, Bovine Lung, 130 IU/mg

D: 3rd International Standard, 1973, Porcine Intestinal Mucosa, 1371 IU/ampoule
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IUBHDOMFENRLTMELEL DRIcDT,
LOWEERMEDO ey P EELTC2ETOLLE, it 6
B EOPSERT RS
2.3. AN CORARIARTEL LBt v T
o THBHDT, ELTHBX T,
2.4. ToOOIEELLRABOHGHETOWTUL,
F2D EOWERTLS. TERENT =y bEE
TS,

3. RBER

FEESRERONMCoWT, HAREENL LU
2 f o HEETHEL MR E LTR fofsd% Table
1 wiRd. EEoMEET 1258 Hifras 5 1615 Nifir
Enie hIEWZ &, MEBRRO I GG oM
PERALTWS. VD4 Mz X 5582 0 En

kg

re

LIMEETE e o fe. TR L EEROHE
HIZ L HHERER A ¥ LT Table 2 1w,

B O DML 2 oo EHEE LA E LtiBE,
WG 1435 B Ch ot BLARELES R
R L8841 35F8 1505 BALTd - .

BEREERS XU 2 o EIRTE RO OELET]
R —FH L TWb Z bk, FHElERER
DM S ZH MR T bhicboeF L bhi. £
T ORBONME 1) BT 1459 HifL 2)
50 3 mEEE R A R & Lic & & O 1435 B
{7 3) BERMEESEHRL Uit XoFIS[ 1505
D 320ffi, & IUHFHRFEHIECAR 1450
Hifr & g L.

B RAD X PHPIEM LI - ook, ARG

in terms of

Overall mean

Sample Laboratory Potency n* Potency n* Potency n* Potency n*
1 1559 14 1452 10 1474 16 1498 40

B 2 1364 6 1348 6 1339 1350 18
3 1519 7 1486 7 1427 7 1477 21

av, 1505 27 1435 23 1435 29 1459** 79

129.4 122.5 10 122.9 8 124.3 24

E 2 145.3 144.6 144.9 144.9 18
3 133.2 130.9 7 127.8 7 130.6 21

av. 135.8 19 130.8 23 130.8 21 132, 3*** 63

1 133.9 133.2 133.5 8

A 2 139.0 135.6 6 138.8 12
3 138.8 7 135.3 7 137.1 14

av., 137.7 17 136.0 17 136.9%** 34

137.1 130.4 6 133.1 10

Cc 2 131.9 6 129.4 6 130.7 12
3 132.5 124, 6 7 128.6 14

av. 133.4 17 128.0 19 130.5%** 36

1 1451 4 1368 1401 10

D 2 1395 1381 1388 12
3 1432 7 1432 1432 14

av, 1424 17 1396 19 1409** 36

* Numbers of assays ** Units per ampoule
A, C and D: See footnote of Table 1

*** Units per milligram

B: Porcine mucosal heparin prepared for new JP standard

E: Bovine lung heparin
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Table 3. Amounts of Various Heparins (mg) which are Neutralized by 1 mg of

Protamine Sulfate

Sample A B
Lot of blood
No. 1 0.724%* 0.754 0.663 0.648 0. 709
No. 2 0.724 0.749 0. 656 0. 645 0.697
No. 3 0.714 0.751 0. 660 0.639 0. 697
Mean 0.721 0.751 0. 660 0.644 0.701

A,B,C,D and D: See footnote of Table 1 and 2

* Each figure is the average value of three observations

DEL IHETONTLVBRRBRENBTH 5.
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FY Y AERERE LTHENSTHD ERREL, Lo
% 1450 BB/ 7 vV EED, 49484 1 X O iR
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1) 552 EEREIERMSE, P.324 (1955), JBAEH
1073

2) RREEREG ¢ MR, 75, 207 (1957)

3) XA L : EILMBTSE, 7, 483 (1976)

4) D.R. Bangham, M.V, Mussett: Bull. Wid
Hith Org., 20, 1201 (1959)

5) D.R. Bangham et al.: Bull. Wid Hith Org.,
12, 129 (1970)
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Loss on Drying of Cyanocobalamin Reference Standard
—Particularly Influence on Found Values of the Spectrophotometry—

Miyako OHTA, Toshio KIMURA and Jiro KAWAMURA

Conditions for equalization of water contents in individual ampoules of cyanocobalamin reference
standard were investigated. As the result, a method of use of cyanocobalamin reference standard
after drying at room temperature (16hrs) or 60° (8 hrs) under reduced pressure over P,Os is pro-
posed, in stead of J.P. method in which found value is converted to a dry basis.

(Received May 31, 1976)
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nm a3 Mgk A sk .

5. ksORE
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Fig. 2. Relationship between incorporated

water contents in dried cyanocobala-
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Fig. 3. Loss on drying of cyanocobalamin
dried under the various drying condi-
tions at constant intervals.

Drying conditions:

©—® P;0;, Room temperature

C——0O P05, Room temperature,

Reduced pressure
L. ——A P,O;, 60°, Reduced pressure
O—~0 P,0;, 100°, Reduced pressure

CERBE Y —FC LoWEERE, ARFORBEY
EELTT vIANEYRL, HATHRIELEER
G ODENHD. OBE, ¥ 773573 vH
LR ENT v nk—kABuRyE2 &R
T LTh b, —EDHEMREDT v ~ & ~ Ol
BLEDD, 207 v7ARH LD ENEHTHD
EEZ LIS,

KL 2 DELFTCRELIZLEDYT /235
3 v (Control 751) ORI A EEEEZR L T
Fwy b Lo Fig. 3 Th5. 1oL, 601U
WEDTE W ZDOREOKSIL 11.8% THote.
(Table 1 © C£)

Fig. 3 b b2 X 5, ¥ERFlE LTHEIL
Y vk v, SRICKELCGER, haomRRg
ML, 3.5 BCERCHE L, KOWNEMED
11.8% X b 2% dlehofe. EIREERFAE LTHEE:
£y vEByv, HERVITRER LT, EEYE
{7, 60°, XU 100° THEHIT /D2 TERTH L
&, Fh¥h 16 I, SERMIB LU 4REMEILT L
2, FREROERREEARS EIEfo 11.8% &—
FZ L.

Table 1 124, BAIERITOERRENESE CHE

FToRZRIRE &R IE R 2 O TIE LieR o i
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wiz, ERo0XS WHE, EREY vE-, £
L, 60° 33 XUt 100° DLRThORE TEmMaL
MEE, FoRET Y7/, 235 3 VOEILLET

foots. FERA Table 2 i3, R LEE (%) 12
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Table 1. Comparison of water contents by KF Method and loss on drying of
cyanocobalamin
—— Methods
- Water contents Loss on drying
Sample T (KF Method) (100°, red. press., 4 hrs)
A 9.9% 9.7%
B 11.6%% 11.3%
C 11.8% 11.7%

KF Method: Karl Fisher Method

Table 2. Assay of cyanocobalamin dried under the various drying conditions

\\\ Drying

-~ conditions P.0Os

Drying time - -
___ (hrs)

\\,

Room temperature
Reduced pressure

P,0s
60°
Reduced pressure

P,0s
100°
Reduced pressure

0 (undrying)

12 —
16 100.2%
24 99.9%

100. 3%
100. 7% 100. 1%
100.3% 99.7%
99.8% 99.4%
99. 9% 99.5%

All found values were converted to a dry basis by water content (11.8%) of the samples

Table 3. Assay of cyanocobalamin reference standard

Control number

Ai/A,

Found Values Ay/A,
Control 731 100.2% 0.53 0.31
Control 732 100.0% 0.54 0.31
Ay: EIZ @78nm). A,: EIZ, (361nm). A;: EI% (550 nm)

BRIk 3L 11850 2 bimARMT RS Licflic
HDH. ZOHRNOI, ALY v, RE, BETk
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T B U7 TN LR T S BB M b2 L, %
OE ML ORI P L, MAinzial
LC i@ itfiie —5 iz, Lo, Zo&ibETc8n:
f, 120800, 240500 & ZBRMEM R Rl T2 L ¥, b3
PEBRRELRPTHEARED L 5 TH S, L
1, 100° AR L2 R RHERIZIE D X v & Kyt
e, o LIRERIENAR L fesim Loyt
> TKREL BHEIANDS.

Table 3 1243, AFEHT7 vyAFRR LI DR

$ = 3

feAv7 7 2.5 3 vEERES, (Control 731, Control
732) oElEE X OB R LIz, Control 731 1
1974 £ 1 f}, Control 732 % 1976 4E 5 AwwsERR L
M, ZOHENLYT 2 237 L vIRBKRTRELE
BTz, 24P AL T A DRFELER
Bdlsho e,

i

o7 7235 8 AL, FRCERIREBIZ LGB, K
[FDOBIEC L~ TKEWELZITE. Tokdy
77255 VEEERD LD, &7 VT ARORIE
FROFEREMRIE—EBR Lt hillls S Wigaici,
7 VI AANDR hARE L UEAT BIRER, Kb
OWEXHBUCEIRI TS XTEADHD. i

=n,
i
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On the Insulin IX
On the Japanese Pharmacopoeia Standard ‘‘Insulin Standard (741)”

Hiroshi SATOH, Toshio KIMURA, Kazuko MITANI, Isue YOKOTA,
Kumao KoBaYvAsHI and Jiro KAWAMURA

The Japanese Pharmacopoeia Standard, “Insulin Standard (741)”, was prepared. The biological
potency was determined by bioassay according to J.P. VIII, compared with the Fourth International
Standard for Insulin (1958).

Biological potency: 24.5 units per mg.
Nitrogen : 6.65 mg per 1,000 units.
Zinc: 0.28 mg per 1,000 units.
Loss on drying: 3.9%%.
From these data, this material was authorized as “Insulin Standard (741)”.

(Received May 31, 1976)

1 vyay) vREIOELD (Bioassay) v bh RE F4RER S v ) v PR (1958, 24
HHBA v U VIFERFRIE LT, ToREE LU./mg, for Bioassay)

HRYHETS. HERAE HEER LR Y, HARERLER
Efl: 728584 v~ 2 ¥ v (Connaught Medical — HOHEZ Lo,
Research Laboratories i, Lot 1164) HKEARR A

Table 1. Data from Bioassay of the Insulin Standard (741)

Exp. No. N Ta To M’ L w wM’

5 24 22 —542 —0.0112 0.1306 1020. 38 —12.449
10 24 -7 —635 0.0033 0.1204 1200. 59 3.962
11 24 —80 -804 0.0200 0.1082 1486. 60 44,598
12 24 —112 —764 0.0441 0.1072 1514. 46 66. 788
13 24 —75 —843 0.0268 0.0812 2639.59 70. 741
16 24 —22 -720 0.0092 0.1250 1113.85 10. 247
17 24 —74 —778 0.0286 0.0812 2639.59 75. 492

Combined Results
Potency (weighted mean) 95% Limits
24.5 units per mg 22.96—26.19 units per mg
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On the National Institute of Hygienic Sciences Standard
(the Japanese Pharmacopoeia Standard) ‘‘Digitoxin Reference Standard’

Hiroshi TOKUNAGA, Toshio KIMURA and Jiro KAwWAMURA

It was for the preparation of the Digitoxin Reference Standard that the material of digitoxin was
tested. This material was examined by means of the thin-layer chromatography, the infrared
spectrum, the optical rotation, and the loss on drying. The content per cents of the related sub-
stances in the International Chemical Reference Substance (ICRS), the British Pharmacopoeia
Standard (BP), and the material, were 0.0359%, 0.055%, and 0.07%, respectively. The content per
cents of digitoxin in ICRS, BP, and the material, were 100. 00%, 100, 48%, and 99. 98%, respectively,

by the colorimetric determination with the ferric chloride.

Their content per cents of digitoxin were

100. 0055, 99.81%, and 99.51%, respectively, with the picric acid. From the analytical data, this
material was authorized as the Japanese Pharmacopoeia Standard.

(Received May 31, 1976)

MARERARRES (P IX) o & v voiEsl
RExEs L OSERE, P IX oF Py viDMER
Ehds X ONERENT A B Eaz ik REATTER e (A&
RRTIEREMS) C¥F ey vTHERERLE LD T,
FORBRATERETS.

1) EE vy FEMRREE X DA L.

2) B EIMEsEERIASET (Control No. 167010)

HFFRM IS (Batch No. 516)

3) REAE

1) FEXCreikih, IR XUEs e <
77 7, SIARERAXERS J.P. VI ¥
FUVOFEIZL D, M () BEES IOHK
SHRIL A7 b AQEEEE, TP VIID —33 Bt
PR o

i) FRF VRS TR

JP. VI o =% vORERBRO FikdER L.

iii) BEE—1

TAAVEE 2 Y VESBTE €2 Y Vs 1g ¥R
100m/ ZifEh UCHH LR 20ml 5 JUKERE
b YT AT (1-20) 10ml AEML, KEinz
T 100m! &%, o, AME, 2 HHUAK
Emss.

SERURE  As LUEB LSRR 1000 T
2RFRIMUEZIR L, oy 20 mg HFEciiy, =
£ =ML TEMz 100m! &35, o 10
mi #EMED, =% —A%iN% CEREZ 50m!
L, REGHS JUEERRETS. AMEHEE
CHEHESR Sml % TFHERE D, 0ml 0=f17 52
agAh, TAFVHEEZ Y VEEET 3ml HBE0=
&7 —n2ml Ehnz, X<HBFELDDL, 20° i
T30MEE LR RELNBRITETS. Mt 495

nm BT AENENE Ar XU As ATET S, AR



7 SREATTEEAE R (BASERFIEIER) “O& b+ v VFER” 20T 99

TEAIZD ¢
i, =&/ —n bml AV, AHCEELLELO
2EATS.
sEF2vvOR (mg)=EER¥SMIIoM

(mg) XAr/As

iv) EEk—1

It s — g BAWE ¢ MBI 8k 9ginkEina T
LT 100ml & LR 1ml ki 60 ml
& L ORISR Sm! Az CHMT .

EBERIE  ARB IUEBECFSRYITE 100° T
2EFRIRERR L, 08 20mg HRFECLY, =
X~ L CERR 100ml 55, ZoiE 10
m! ZERECEY, =& /7 -k inz CIERET 100m!
L, REHETS LUEHESR ET5. REGRS X
VR Sml TOXERICR D, ThFhFo=
A7 7 ARANR, KBETERELXEY RN EA
FHEREGEL, Fvr—z~ (UE, By v) ©
155 ikE+ 5. T hicEE s b —gkaik S5ml ¥
EREECz, LELERYEY, 30° LTTle
FKLTIOHEKETS. ook, BE
590 nm TS EKE Ar S XU As X 23R L
CHEL, thThogXiidkd s, MRIZE, R
el (or S S0 T LT

¥y v vol (mg)=HEMLELRYion
(mg) XAtr/As

4) ABRRE

i) Mk AEofdiEhdE, Tk uTitiu.

—
oD O
S O

20
4000 2800 1800 1400 1000 600 200
Wave number (cm™!)

Percent
Transmission

i) FIPRIRAR2 +

FEROFIRILA R 27 b A% Fig. 1 i2rT.

i) BEerE

[«]8=+16.9° (Lht:, 0.2g, Zmmmia,

10m{, 100mm)
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Fig. 2. Thin-layer chromatogram of Digitoxin
The International Chemical Reference
Substance (A), the British Pharmaco-
poeia Standard (B), and the materjal

Fig. 1. Infrared spectrum of Digitoxin ©
Table 1. The content per cents of digitoxin obtained from the Determination-I and
the Determination-II
Determination-I* Determination-II**
Material 99,51 99. 98
ICRS 100. 00 100. 00
BP 99. 81 100. 48
ICRS: International Chemical Reference Substance

BP: British Pharmacopoeia Standard
* Determination-I: Colorimetric determination with the picric acid
** Determination-II : Colorimetric determination with the ferric chloride
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On the National Institute of Hyglenic Sciences Standard
(the Japanese Pharmacopoeia Standard)‘‘ Lanatoside C Reference Standard” (II)

Hiroshi TokUNAGA, Toshio KIMURA and Jiro KAWAMURA

It was for the preparation of the Lanatoside C Reference Standard that the material of lanatoside
C was tested. This material was examined by means of the thin-layer chromatography, the infrared

spectrum,

the optical rotation, the loss on drying, and the melting point.

The content per cents

of the related substances in the International Chemical Reference Substance (ICRS), the Japanese

Pharmacopoeia Standard (JP), and this material, were 0.72%, 3.81¢

%, and 1.01%, respectively,

The content per cents of lanatoside C in ICRS and this material were 100.00% and 99.81%,
respectively. From the analytical data, this material was authorized as the Japanese Pharmacopoeia

Standard.

(Received May 31, 1976)
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Table 1. The content per cents of the related
substances in the International
Chemical Reference  Substance
(ICRS), the Japanese Pharmacopoeia
Standard (JP), and the material by
means of “Purity” of Digoxin in
J.P. VI
Content per cent
ICRS 0.72
JP 3.81
Material 1.01
15,

viil) 24k : 99.81%. BIE ¥ 2L MR L L,
MAMERAERAZF Y FCOERELXERLT
FBRELE. mEL, 7TA2VEs Y VEBRABOE 7
Y UTRIEEE (1-1000) 20m! # v 2 Y vERILE (1-
100) 20m! 22TV

b Eiid

R E LCCTAELE T > b ¥ FCREBRLE
RWH, REERIEIERS XU BAER TR
L R R T - 1.

TLRBR T & W, ERt¥E2RYHE LT,
99.81% %5 -xic.
BohRBREREL Y, SEAF LIEERERR
HEsz i RRPTRER (BRERFEER) CH L
SEYETAZ EERDI.

Bor, HERIET I o TV WY
FEE SRStk s 1O WHO (b2t v s ~
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On the National Institute of Hygienic Sciences Standard
(the Japanese Pharmacopoeia Standard) ‘‘Digoxin Reference Standard”

Hiroshi TokUNAGA, Toshio KIMURA and Jiro KAWAMURA

It was for the preparation of the Digoxin Reference Standard that the material of digoxin was
tested. This material was examined by means of the thin-layer chromatography, the infrared
spectrum, the optical rotation, and the loss on drying. The content per cents of the related sub-
stances in the International Chemical Reference Substance (ICRS), the Japanese Pharmacopoeia
Standard (JP), and the material, were 0.31%, 0.42%, and 0.32, respectively. The content per
cents of digoxin in ICRS, the British Pharmacopoeia Standard, JP, and the material, were 100.0%%,
103.1%, 101.3%, and 100.5%5, respectively. From the analytical data, this material was authorized
as the Japanese Pharmacopoeia Standard.

(Received May 31, 1976)

HARERFFERF (P IX) oo+ v, LP.IX
CEFVVESIULP. KX o 9% v VBRI OMIE
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35.

1) B Ae—Rv=ipastflovsrs vy
A L.

2) R : HE k2R (Control No. 167011)

WEIRF LS (Batch No. R42)

B AIRR T ERES (Control No. 622)

3) REBAEZ:Hriiililivm»¥y, FASER
KERFOFEZ X » 1.
1) RE&E

i) R BEORGEREKRT, i,
i) FIBILA<2 b A% Fig. 1 ioF T,

i) PENELE : (@B} =+20.6° (Wi, 0.1g,

¥y oy, 10ml, 100mm)
iv) WEIRIRIE 2 0.2% (0.06g, MJE, 105°)

v) {ifis e~ 777 B, EEREESRY
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Fig. 1. Infrared Spectrum of Digoxin
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Fig. 2. Thin-layer chromatogram of Digoxin
The International Chemical Reference
Substance (A), the material (B), the
Japanese Pharmacopoeia Standard (C),
and the British Pharmacopoeia Stan-
dard (D)
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Table 1. The content per cents of the related
substances in the International Che-
mical Reference Substance (ICRS),
the Japanese Pharmacopoeia Stand-

ard (JP), and the material

Content per cent

ICRS 0.31
Jp 0.42
Material 0.32

Table 2. The content per cents of digoxin in
ICRS, the British Pharmacopoeia
Standard (BP), JP, and the material

Content per cent

ICRS 100.0
BP 103.1
Jp 101.3
Material 100.5

RIEHE (366 nm) RETTiC k) 5 1G4S o

,n".i:ﬁtc 5. {ifgzm~t 735 7% Fig. 2 iRt

vi) FEFUL REERAIT 0 Bk, BEREESRD
L, BARIERFEER oW TR WIEEERH O
REZ T, TOfR% Table 1 wmd.

vii) 2 HERMEELFEEY 1007 Ll & &
DRk, BAERFIEELS ICREERTEELD
%ok, TOFEG% Table 2 iR,

K% Ei

BERENE LTAF L T3y vEER{LES
W11, BRERFEERS JURERETEEMRE
Wsnst Lre, BRABR S W TEERE RS R EH
X LT 100.5% %= Uie.

REHER LY, SEAF LcERE R EL it
REFHHER (AXRERTEERS) B LLaEHE2E
THZEETIDI.

o, EEAMED > THAGERE W e
— Ay =g sk, BOREERRSHE, EEERY =
Iy vavEIUWHOELRBYH v & — i
LE3.
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CF N F L UEHEY IoWnT
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On the National Institute of Hygienic Sciences Standard
(the Japanese Pharmacopoeia Standard) ‘‘Gitoxin Reference Standard’’

Hiroshi TOKUNAGA, Toshio KIMURA and Jiro KAWAMURA

It was for the preparation of the Gitoxin Reference Standard that the material of gitoxin was
tested. This material was examined by means of the thin-layer chromatography, the infrared

spectrum, the optical rotation, the loss on drying, and the melting point.

The content per cents

of gitoxin in the British Pharmacopoeia Standard, and the material, were 100.0%, and 98.6%,
respectively. From the analytical data, this material was authorized as the Japanese Pharmacopoeia

Standard.

(Received May 31, 1976)
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i) {7y e~ b 77 7k BB, REERFEHE
ik LU R AR R 100 pg $o% lom RIFR
T lem offiz, WE7e< 2757l A5k
ACTHBLERC Ay b5, kg, zan
FAL e AR~ e ZaAXRY KR (50
10:40:1) ZEMGEE LTH#H 10cm ERHLLD
B, WM EZRIETS. thiz, 7A=2AE V[ 20
mg kAR~ 19ml LIEER 30 ml DRWGCIER
L, Tz, 30% o\fbkEK 2.1 pl izt ik
FIEPINFG L, 105° TSARMET D, R
SHER (366 nm) MY T B33 OM LT
th.

i) Eihk  FOR e T OEEIEN A b v VR
fh% 105° T 1ERIMIEIR L, T 15 mg *F
B, AX 72— e muh AT 1:2) %
M CTIEFK 50m! k3%, oW 5ml YIEFEC
B’h, Ax7—~Neunu kR AR 1:2) Nzt
CIERE 50ml LU, BFNARB XCEESRRET
5. ARGTES XOFER®R Sml 3 o % EMCE
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W (1:2) 2HMELT, FEE3B8um itk aRE
B Ar 3XU As BT 5.
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i) RIBIA2 F A% Fig. 1 iwind.
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Fig. 1. Infrared Spectrum of Gitoxin
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Fig. 2. Thin-layer chromatogram of Gitoxin
The Japanese Pharmacopoeia Standard
(A), the material (B),and the British
Pharmacopoeia Standard (C)
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On the National Institute of Hygienic Sciences Standard
(the Japanese Pharmacopoeia Standard) ‘‘Estradiol Reference Standard”

Hiroshi ToxkunaGa, Toshio KIMURA and Jiro KAWAMURA

It was for the preparation of the Estradiol Reference Standard that the material of estradiol was

tested. This material was examined by means of the thin-layer chromatography,
spectrum, the optical rotation, the loss on drying, and the melting point El%

the infrared
(281 nm) was 75.0.

lem

From the analytical data, this material was authorized as the Japanese Pharmacopoeia Standard.
(Received May 31, 1976)
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Fig. 2. Infrared Spectrum of Estradiol-17«
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F%4 v, 10m/, 100mm)
iv) ReARdE ¢ 0.00% (0.25g, MUE, ZHEEELY

v, 4 FRR)

v) fl $178.8°

vi) iffze<b /578 i = A S Od 117
a 10 pg B IOFR 100 pg 35 X0F 200 pg % lcm
MEET lem iz, #{i@Bsze~tr 2757l Y 25
AEBOCTHELEMERCAR Yy FT5. Kig, =
VEVex=R) ~n e T b VviEKR B8:1.5:0.5) &

BPAGEEE ULTHY 10em BAL0OB, MEREZR
Solvent
front

o

Mai
| O OO

A B C

Fig. 3. Thin-layer chromatogram of estradiol-
17 and estradiol

Estradiol-17a 10 pg (4), the material of estradiol

100 pg (B), and 200 pg (©).
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% Fig. 3 12/RkT.
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MRS RSP Ethio B LT

TBF1 50 LEEE T BT 5 MAAFHOLERFEITOWT

BEMFEE « £WER » OEEED « LBIER « SRR « @i~ 5F
GRFET « ARET « SHEHRF « PHIE=

Results of the Chemical Inspections of the Imported Foods
from April in 1975 till March in 1976

Masahiro IwaIDA, Yoshio KANEDA, Yoshio ITo, Masatake ToyopA, Hideyo SUZUKI,
Machiko NISHIKAWA, Takako KANAMORI, Yoko MATSUMOTO,
Yasuhide ToNOGAI and Keizo NAKAMURA

Total 468 samples were tested on 1142 items, showing a remarkable increase compared with the
previous period. 66.2% of samples were sent from Kobe port, 25.2% from Osaka port, 5.8% from
Nagoya port, and the rest samples were sent from Osaka air port, Moji, Kagoshima and Naha
ports. No samples came from Hakata port and Fukuoka air port.

Classification of the samples are as follow: brine-cured ginger 116, other vegetable foods 13;
citrus fruits (lemon, oranges, grapefruit, lime and kumgquat) 155; cheese 23, honey 13, boiled sea
urchin 8, other animal products 4; alcoholic beverages (wines, champaign perry and sherry) 63;
soft drinks 2, Korean ginseng drink 3; cookies and short cakes 18; Japanese soy sauce 1; food
additives (sorbic acid, potassium sorbate and maltol) 3; toys 25, container-packages 7.

Classification according to the items are as follow: artificial color 39, color fixatives (nitrite and
so on) 121, bleaching agent (sulfite) 65, preservatives 278, o-phenylphenol, diphenyl and thiabenda-
zole 448, harmful metals 89, hazardous organic substances (aflatoxins, cyanides, formaldehyde and
trimethylamine) 15, tests on food additives, toys, utensils and container-packages 74, voltatile basic
nitrogen 13.

Fifty six samples were disqualified, the ratio of condemnation being 12.0%. o¢-Phenylphenol
and/or thiabendazole was detected from 24 in 106 samples of lemon. Eight samples of boiled
urchin were condemned because they contained from 21 to 179 ppm of formaldehyde contaminated
from wooden casing. Natural rinded Gouda cheese was disqualified because it contained 4.3 ppm
of sorbic acid on the surface, no sorbate being contained in the interior. In some countries it
might be accustomed to treat the surface of cheese with sorbate. One sample out of 63 alcoholic
beverages (American wine) was disqualified because it contained excess (233 ppm) of sorbic acid.
Sodium azide was not detected from European wines. Allura red AC and acid orange II was found
to have been illegally used in jelly rings.

(Received May 31, 1976)
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hDEiER 0.06 g/kg i S hicad, —BAMY
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L RBEC X T, svERI A7 S VIZ X B
BRELEY €, ERMWELEERRIFECL D ThE
HSEE Lie. BHEERORBIL 2 Befh 0 Ric o T
Lic2, WTIh b BREMEEEh TR, FRELHE
Eht-. SvEBER HBO; & LT 1.1~10.9 ppm
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1. #ifyfed (RIREEL)
TESIEIR 2 2 OV d (SO, Ca) 1 (@ 1 0
He B BRIEED 1 ) 1 0
WA oy T (SOy) 2 @ 2 0
MRS (A7 7§ V) 116 (116) 116 0
BAEHA (S0,) 1 () 0 1
BRFEDA (7 V) 1 (U 1 0
FbLL (V¥ vER) 1 (1) 0 1
BORELIHTEL G 1 (M 1 0
FEEHkK (Cd) 4 @ 4 0
wWatg oo ((RIFFD) 1 @ 1 0
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2. - |
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i L GhAaa7aser) 1 @ 1 0
Ty A VEORTEEEK GEHH0EE) 2 (2 1 1
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REBRMB IO TDHE 50 50 0
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—ZORBIZ D WT Y AE VEEDRER R [Tie - 1ok
B, WIFh i Tthot. ok, hx—+—X, B

FADEZ Y — 2 F— A DWT L AEORRER T
< fo.

BLER Y ME VERRINT S LR OMicE ) B
BRI OREZENREIRTHE0T, FE
BIIBERE 13 B OWTRBRR T 5 featng
higEchote.

4. BRRH

LE5E 60 BRIBITOWTHRFR (54 FvRE
Bt AT VE, REAKMHG, YA€V, Fe FefEE
), ERgES IR+ Y v A ORBRYThote
WE, TAVIELIREL VEERY S 0.233g
/kg oV A vERRBE IR, HEHREIV-T R
HEHTHote. EbrrVvva (7fkrb Yy
L) XS E S BEROBEH ORI R <, MAKIER
ETHIERAEOLRTHAY, TOHED L CHE
S ESFEOHRHE LTEHENIhDZ E3ENRTH
HEELBRTWEE, L L, Franchi'® (3485 57
BB WHETHRHIR - E2HBELTWH DT,
FELOERLUIHE (RER) KIoTHALES
BEOBREETIE 10, BURLLRGEETH -
fo.

5. HEEEX

B 2 — A 2BABIES>WTHRE IURAXDRREY
Tlhotz. BEASE IS OVWTRERER LD
GERTVIERRVD DD LD T L TRBRETR- T
2, WTIhbRRETH o .

6. EF

ATEOHORBRY LY — Y VZAL BN EIZON
THit-7 @), GHllsr—-Xr—%, va—t+ ¥
—FEOVLTREERORREZTIRotc b T B, 10K
412 0.012~0. 036 g/kg DELFEWBHEETHTHDH T
Eibio k. RERBOBHINZOEZA~-7Y —
BROTFTH-T, PEROBBHE LTERSH

TRTCARES v /A s, r—F R LT
ERFEE Licb 0 LAHRL, @b afk e L, R
27 7 7 b v vORRIT 4 BfkicowToARHEE
LicpinwTF R S HIEIR e - 1.

7. ek
i
8. AT

SEBIOWTERRELXTicotc. B FF XD
A LTy &€ VRISHE S AR D o TofE e R
Th-T, ERCEWTTTRERLTHD, FHE
CoWTIERR YT hotc b o b, B¥a0l, &
& 96.27% (RIEE 98.5% LIE), A 121.8° (#
H{H 133-135°) EARBHRTHHT L b hote. V
AEVEEA Y YA (AXRE, FIRMS o Tiifdk
I AEBROBRBRILE 1L D TH otz <A+ —
A OREBSERIT oW TR IS Lo,

9. #{E, FROK, bbb

w8 chERBIC o CHIRE 2 BLERE o HUG B
#, BLIEDWTHALATAT e FORBE ERER
L, WThIERTH-T.

BB BEENOKCOVWTEHRACKRY S 2
Bledicifb_ v ra sy akBo bbb ich
fotebic, HIER7 ve= Y 2MEOER K LTI A F
vy —~ER IR @EE T feht, WTTh
OFET LB Lo fe. HEOFEMCoWTIRG
CHRETDITFETHD. v A vEOAREE (b
e Kl X074 — 2 €Y — (Pites de Fruits)
DEHLV — AR = A = o\ THEME OB LR Y
fTleo fefE BRI CTh o 1.

Bhbe i PEEKELI Sbr 5 (paper flying
butterfly) oW THEROEBE, eHBBIVESR
DRBRETR o TRIFIBRTH 2. EEHES
-t 8ARIOVWTEL b DHEEEORR LT
footedd, HEHOBHIIZED bhichotfe. BEE
ERLIAB7FAFy 7HELb e 41 (A&
% T4 (parafools) ~U*dKkikFy (big water spuirt
ring), IZ x A2 r A~V ¥ (magnetic snake top),
b e OlkEl (diepeast tank w/fast wheel) iz
WTHELbe ORBEEORBR L Theo !, WTh
LERTHoT.

10. Zoft

FATIS04FI2A 1 ENEARSHE43IZ T LY, ARE
MAZORBERFHOEEL R EHER OB T
by, ERFEEATHWLAREMORSL (L
& B S L O —BORAEMD) wwonTh ik
HicopEntohs L scich, BM514E3 AL
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Chemical Compositions of Smoke Flavour

Hajimu IsHiwATA, Harumi WATANABE, Michiko WATANARE,
Toshio HAyvAasH1, Yoshitomo HARA, Saburo KATo and
Akio TANIMURA

Harmful constituents and the general properties of smoke flavours were studied for the reason
that the smoke flavours have been used for giving characteristic smoked flavours to meat, fish and

the other food products.

These results were shown in Table 1 and 2 and Fig. 1.

(Received May 31, 1976)

TN & U oS B EE Ol DT
ETA 0, {AWOEILINBES B LU0 HE LY
T REKERRDITOWT, FORMEDOTEE LT
WO T RITET 510, ¥ OIEWRY Tir-
7.

ks LUk ik

ARREFTAMMAELTEHIATWE DT, £
DEFE LSk Om Y ThH 5.

IR SF-3 (LK), I LS-A Xt LS-L
(FFHENFE), T SF-1 3 kO SF-2, 785Kk 5%
AT, FYEA B XU SF5 (L E5 SR,

* ERAE Y —
% [ b PR

R LS-C (FHRTE), AT—7=~R, WEES X
ORI (%) (BA L3 G liess), #i<AW, -t
70 7~ B IOEN — (BEGLST) .

TR AMFEMHAENRER L, 28 LE
T BT e DR R E 3 X UMl o BIZESTIR
BETL, ThoRRikoTWRE 2Tk, —Hk
RE*Tleotc.

1. bl —ARRARRIRY “HENEE @ Ex-2 Y
WXBABEE wXh 20° cBWTHiELR.

2. pH —#ABED “pH JUEER)Y 5 A"
WHE L, WIEENM pH 4 —x— Model HM-5 =
o, REy 100m! ¥ —»—iz &b, 20° 2
THE L.

3. MBI AETRRBREY “HEmIEDE" LML
Foo RRL, AFRIBWTIRROHRIFIZ X b RRis
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Ex{Tin- 1.

() BEMEELEE : WEHHIRBBER TN
FEZE Rat Type-l (FiBEH:)

(b) VEER :0.5N KEE{LH V 7 AWK

(c) TRAEIRSE :  ABRAKE 2~10m! oFYft%
EFECE DY, KEMZTHSOM! L1, Zh¥* 0.5N
KEELH Y v AR CHE LT, TirEliiozihs
PEHEL, KR VB RS,

F2fli (mg/ml) =
0.5N JKME(EA Y & 4RO HIEL ()
Ukt O E (mi)
X 28.055

4. ¥ FERRE RPN G5 oER
BREL, ThEETHRLTKRO LI TR 1.
SHf} 25~50ml RGPS A2 ICED, Kxink
T 100m! kL, hicfil 30g, VU vERGHE (1—
20) 2ml Zhnk, REKEDLTYHW 500ml ki
ol k D, ZOEK 100 F 4ok 200m! %
Lh INFEE MU v AR 10ml, 109 s 2ml
3 O EALE = AREET 50 m! % lnz T 100° T2
FERIINEAT 5. oW TCZ h X MERMO 7 5 A 585
TARL, PREOKESIV=2 7 T, 105°T
1HFRIEZER U, B0 2 50k, el X b ¥k
oy

Fg (mg) =HLHE—KE (mg) x0.0975

5. 27— HAERRE? 743 — iR
Bk B-15-b 7 7 v VIERGE" X o CER L
foo L, HEEET 7y vORDIRATRF=D v
HEEREI A AV, 98% =& ) — A 0.25ml Df%D
=g 7~ GRESRR) 0.05ml #nk Tfiig-7c.
= e XotER (B UV-200) % Aivs, 585nm iz
BOAREELZWEL, REHBKC L DEL L.

6. a7 AFe VN FHERBREY “FRIER AR
#Cl7-b-1. 7hFA 72 b viE” X bhEL L.

7. BAarFE=rtE&E AW 2ml 2=fA7 75
AnEy, 2,4-C=tuv =01k VT VERE
0.3g % 2N AT EMLT 500ml & Lici 100
ml EMmxC, KL TOoMME LicobiEL,
HTAEFIALBHTHAL, Thi 105° T3E
B L cobBEL, 88 Im/ widTsers Yy
v mg FEH bbb LY.

8. 7=/, —-nb&Y WmERRE? “HOEKC-
3%-a. 4737 VFEYVE RIDERL, 7=
J =L TH bbbl REL, REXETYTH
B EMBRIEIAEL, Tox s RREWE L.

9. SEFFEFEPILAE HToHkc X hBER
ErdfTicotc®.

HME Va8 AG (A7) REECIVEX
250 ¢, K& X 5x20cm kL, 105° ¢ 30 RISt
LU TH-.

BEHHF n-~Fr v, 02 iARvEY, IO
v (100:10:5) ’

FROEE B 100m! (Zo7iL, AEGixED 10m!
TK 90ml Ehniich @) RAEEMEZ T gy
v 30ml C3EEML, Thi&eT 5% KL
FY Y AR 20ml TS5EEHL, OWT 10% i
f#20m! T5MEPEHE L. BT T, ~Fy vER
KB P Y v Ak L, WERGEL, 228
Iml L ULCHRRGHRE TS, RBREK 0.1m! %3
FiRic ARy + LT 15em BELE obREL,
ST (253.6nm) THREL f.  BHIRE LT
-xFx1asvALVyY (MC), vy (@) ¥ v (BP)
BIVCRvy 7 A5y (DBA) @ n-~F4v
WD, %2 F0 10, 50, 100 ng 435 Dd A H
v F LT, HETAMBRBT LT VWERREE L.

10. e ARENDAEHRD “= v ieAF ViR
GtV va, MERAR 6] RELTHRIRL D
OEFRGEERE L, —EBRED “e AR 2k
hIWE L.

11. ERE ALENMIAEEY wXotf.

12. #RAZwm=<t 57 4— B 20ml =~
7410, 5 XV 5ml ¢HhEFCHBEL, =—
FAEERELETEEY 20ml L LFAREBTRE L.
REABWO 2pl XBALTROGHTHAI v= |
757 4 —FfTiLote.

# 5 a 120% DEGS+1% Y vE:/Chromosorb W,
HWE 3mmXEX 2m AF VUV XA,

A7 AREE 1 120° CEAKRIGDODL, H45° O
SFBRETR->T 220° W Lcob, FOREYFEE
L.

F 4 V¥ —: gEEFA 40 mi/min.

SR KB A A AR B A r = T
7 063 #

FREE : Rangex1 ®[EIE LTIV, Ay —nd—
A= rEETHAEN Y AL

BRR IVERE

RB Otk T UL RER R %Y Table 1~2 12
mlic. ekl A~G 2HELERLL, &L
WG TREDLDELTAR =, FALATAT
FRIOFBEELEELT, SHEM H~0 8N
LTHELIeDT, ThbkF &HT Table 2 iR
L.
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Table 1. Results of Chemical Assay
Total Total
Specific Acid carbonyl phenolic  Heavy Arsenic
Sample Description gravity pH  value* comp.** comp.**¥* metalghrrk  Fxrxk
A T, Y 1.010 2.60 37.0 50.1 0.98 <0.2 <0.3
B T, pale Y 1.007 2,62  26.4 22,1 0.18 <0.2 <0.3
C T, pale Y 1.010 2,56 40.4 28.7 1.06 <0.2 <0.3
D T, slightly Y 1.009 2.40 40.3 42.3 <0.001
E T, Y 1.010 2,32 41.1 46.3 0.04
F P, Y.O 1.003 2.57 34.7 1.80
G Viscous, dark Br 1.228 1.00 143.6 7.00
T : transparent * KOH mg/m!
P : precipitation ** hydrazone mg/ml
Y: vyellow e mg/ml
O : orange **+* ppm, as Pb
Br: brown *¥¥¥¥% ppm

F and G: not use in foods

Table 2. Contents of Methanol, Formaldehyde and Formic acid.

Sample Methanol* Formaldehyde** Formic acid*
A 6.7 140 1.96
B 0.4 29 1.10
C 1.5 20 0.916
D 6.9 132
E 7.3 146
F 62.4 424
G 0.2 4 15.4
H 2.7 98 2.96
I 5.1 16 1.57
J 1.3 21 0.857
K 1.3 387 1.60
L 2,0 600 0.686
M 2.7 68 0. 502
N 0.6 9 0.015
0 1.4 10 0.083
* mg/m! ** ppm

AR FIRARRERR A LT AR E T2 E 2tk

) ik KSEROMMILENT, g

Xh3 5% MAWTHY, Ab G RFEARBEOKIT
BESMTHLNBRO L -2 REETH T, LI
ARRUAOHEDO LD EIRT VS,

AEH LA BAERMT { A RO AERE % HR
FL5H 5 W IIIIE Licks R, oG+ 5
RBI-2¥0 LBy Ths. FRicfohiinya
BBV ITHEL .

ZHoMB L OREMES - . BIIFRKET 2 & 2KBE
BOWLTARETZ L OREITA BRI, F0
&b LBTUIERTH - 22 IR~
BETHIHN, LHBOECEERD D 2 &Itk
BOEUTADITELRS L A bhic, —Bicl bl
BREAEORIWOR (15%) #F L, TRBHERAR
BaxfT5.
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Fig. 1. Gaschromatograms of total ether-extracts of commercial smoke flavors.
column: 20% DEGS+1% H;PO,/Chromosorb W, ¢ 3mmXxL2m
column temp: 120° X3 min+5°/min programated to 220°, and held at 220°
carries flow: N, 40 m//min

detector : FID

sample : 2 pl of ether-extracts (20 m/) of each sample (20 m/) which was acidified and

salted.
key

1: Acetic acid, 2: Propionic acid,

6: Phenol, 7: 0-Cresol, 8:

2) @ 1.007~1.010 :EHZh 3.

3) pH 2.32~2.62 &R L7
4) FEl 26.4~4l.1mg/m! OFHEETR L. #
AR T T7 4 — DR TILIERR ORI 2 EE
BThh, »EOT v VI, n-EEERESBEEE
hic, REFEL LT, HOonifRENMERT

ETEIINBOLIEND - 1o,

5) ¥ 0.01~0.02% BE Hlixhi. Ak

3: Furfural, 4: Methylfurfural, 5: Guaiacol,
m- and p-Cresol, 9: 3,5-Xylenol, 10: 2, 6-Dimethoxy-
phenol, 11: 2, 6-Dimetoxy-4-methylphenol

R, HRINERESROMSR, HERBRECHETRER
TwWb BEERE 1g Xh 20% Y vAE 2ml &zl
FEHDOFH ML D EGEIREREERRL, FioSHao XL
TETHEEOBMEROREY 50ml L Lic. ZE
UM% G159+ A 7o /R 500ml & TR Lichd
Bz IR bnich ot EIRERIZFE: 1000 ppm
VEIMOBRE, REAIZERWT 98.99%, FREIBiTH
T9.67% B LR Cizs\ T 110.58% TH » .
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6) Az~ 0.04~0.69% LEHIN DB, 712
L, 2offizithra7A57Fe FREERSD. RABH
R T2 — A REDOBDO LD TH B, HfET
=2~ AREAECRIETERIRG LR,
=2/ —n 0.05m! ZHEMLAHENRETH- k.
FlipEET 2 vofRbimtseyr=0 v CRilllk
R BHVWIBEFRT I Y RETHWBAEEXILH
7.

7) HmALATATFe Y 20~146 ppm TR L7,

8) BANE=AEY Hra7rFe PRl
1T 3.16~6.04 mg/l w35, &EN%, A7
ALY, ERRHANOE LTV S0, Fhitnc
MRETT-> b0 THD, RBEE LCITFET
NELoLELS.

9) 7 =7 —r{bEY 1 0.04~0.98 mg/ml
P—IRTH B LY S h B ATV 4-7
)7 vFEY vk, AR ER T =/ — A K
TCHAIT¥a—N, Tz~ 0-7VV—LITIX
ZIEMLWERAER R TS, 2,6-c9 2 ¥ 7 =) —
ADOEBIEIL7 =) ~1D 25.8% ThHol.

10) ZEFETFHRPMEAS FA LB EERR
&P, “HIEHATEMESARIEC 8" LiERAT TS
BH, LTV REHIRED bhisho D
T, 7AIFAT AR ILUNIEIIAE L. 3D
fudesy Ft (MC, BP 35X U DBA) 4% 100 pg %
MUARK A 35 15 EIRIL 82.4. 88.5 B XV
79.6% ThHb, ThH3fEbiz TLC LT 50ng
TR IR 5 2 10ng LT Ehi
o,

RKEA~FizonTiibFh s h 7T3HARGI
Hitord 10 HHR LT » LR TREH SR

Tehhote, leRkSERCfE Lz 0 L A—REhcoun
TR, EEE2 XXV BRECHE L3RBT
T, WIFhd 0.18 ppb LITThoe LT
W3,

10) ¥Azr—<t 75 A RREHR @HER o
HAIZR=LI57 4 =%fFloT, FOAR—-VD
WlewiTiew, R¥ENEM% Fig. 1 1wRLE. Th
LREIZA LR BT ELD TERIE G, —
Frca ik, etk EiikEMECh S JhoRFE R
FHeoWT, FiED ItX b7 =2 ~AJ, TR,
EHIIS LU A F =AU LT, ThEhiT
DUWTHE L B, EWRSELbhde—2
Ofrfftw Fig. 1 o LR LTH V. hbaiX
ERdoThY, MEFRBCIGALTAGTERS &
ExXbhDA, LIRS IUREZOWCTENRY
BB TH 5.

Kbz, ch bttt hicficdiivs
T5.
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Differentiation of Ethyl Maltol from Maltol

Masahiro IWAIDA, Yoshio KANEDA, Hideyo Suzukl and Yoko MATSUMOTO

In February 1976, flavoring matter which was assumed to be maltol was imported through Port

Kobe as a food additive.

be C;HgO, based on mass spectrometry.

The results of chemical inspection revealed that it had much lower
melting point (90.8~91.0°) than that of maltol (160~163°).

Its molecular formula was found to

Its infrared and nuclear magnetic resonance spectra sug-

gested the presence of one ethyl group, two olefinic protons at C; and C4 position of y-pyrone ring
as well as the presence of one hydroxyl group. Characteristic absorption maximum (Amax=278nm,

El%

lem=658) of its ethanolic solution, positions on thin layer chromatogram and mixed mp measure-
ments were fruitful for its identification as ethyl maltol.
spectra of the substance were practically coincident with those of authentic ethyl maltol.

Infrared and nuclear magnetic resonance
Since

ketones (except harmful substances) are allowed to use for flavoring of foods, in Japan, the import
of this substance as food additive causes no problem.

(Received May 31, 1976)

= b= (1) BRPELHROTEA=Y vin
T A VR FLZEETHEEWTH-T, Lok
£t 3-hydroxy-2-methyl-4-pyrone T b, WFi30
£ 7 ISHARENDE LUEESHh, HErED
bhTws.
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H\~ >~ OH

H \O/ “CH;,
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19764 2 AR BAEHPSARBEEH RN X
DEARRGEINDIC D WT =4 b — VBB OB
FRBEEE . RfRAGOKRIERRTE -
T, =A AR LIHEEEZHFT 50, = b—
AEEORBILII H T AAEDFHFEOZMNED L
hi-.

AR AER TR P~ A ORERERRELE L
T, FALH =R L A7 = 7 — A KL D B
I, KEMbr b Y 222 X% - e VORRRIG S
SEMERFR X B € r VEOBFHR EER LIHRD
BiEoNE, BLtta— Fhr ARIED 3 OMNERE
RTW5. FEERBRRLE, @R, Rl XU
MBRAMCOWTLREIR TV 5.

Bt oWT=n b — A OBRBRETAR LT - ot
H% Table 1 it

FERRARER(2)% X OHIE B B BRLEA =V b
—A0Zh XKL, BERRG)D 2 ~ Frr ARG
NEHTHoT, =4 F—AORBRCETL oo
7.

—F, REBICARGEH~A A2 H=2 )~
P OES S L OO 161.6~161.8° (A%
T 160~163°) Thotc. T~ ~rk
RBOTHELR @FHE7ra—n) LORBRBRYITR
5 L mp 127.5~129.5° %;RL, Bbha To@isET
BRI, LicdioT, LEOHEREERELTELS
&, BT AR ISERI LI -E e VR
BT BH{EEWT, = b—~nD C 2 FAELSD
Enonicd ol EAFHIA .

B REHES OB, A HO S TFR2 CHO;
(Caled. 140.0474, Found 140.0471) Th b, A
FEiz 4 LEHIE M. FIMAHEAR2 + v (IR, KBr)
it, Fig. 1 Rt X5 1662, 1632 s LUt
1572cm™ 2 r-¥' e VEBIEFET S LHEE I h BRI
NAabht.

F LB R R LIS A2 b v (NMR, CDCL)
i, Fig. 2 wrt ko, 2fiflodrvr e v7
v byt 8 7.72 X0 6.40 (JH each, I,
J=9Hz) =& bh, ThZh r-¥r VRO G KX
B’ C o7 m b viiEEShD., MCEBRRECHEA
Lic=+213E (61.22, 3H, =1, J=7Hz,; 62.74,
2H, —Ii%, J=7Hz), K@k (67.4, 1H, broad,
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Table 1. Results of the official inspection of sample

Item

Description

Description

Identification test (1)
solution

White crystalline powder having a characteristic caramel-like aroma
Production of reddish violet color on the addition of ferric chloride test

2) Dissolved clearly on the addition of NaQH test solution, and white crys-

tion (mp 90. 8°)

tals were formed after the passage of carbon dioxide through the solu-

(3) After the addition of NaOH test solution to dioxane solution of the

not formed.
Melting range 90.8-91.0°

Clarity of solution
was clear.

Loss on drying

Residue on ignition

0.1g of sample was dissolved in 5m/ of 70 v/v% alcohol.

sample, iodine-KI test solution was added to the mixture shaking
vigorously until the color of iodine did not disappear.
ture was heated for 5 minutes in hot water, and yellow crystals were

Then the mix-

The solution

0. 12% when dried over sulfuric acid dessicator for 4 hrs.
Not more than 0.05%.

i

g} KR : =/ﬂ/
¢ My
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Fg. 1. IR spectrum of Ethyl Maltol (KBr)

Q
/C\
H-C73c-0H

H-CLy3C-CH; cH,

{
!
H(C) H(C) CHa 4 TMS
g
!] i ” 1
I OH | A o
‘\/\—__)‘_" el K iy

[t I L 1 1ot

90 B0 7.0 60 5.0 40 3.0 20 1.0 0

Fig. 2. NMR spectrum of Ethyl Maltol
(CDCly)
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(6]

I m

KYIAD=2 7 = VD Inax=278 nm (B} =
658), HILHI—RECHRE IBKBERIHEE (Anax=
532nm) Z/RL, Wthd IO ic—F L.
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Table 2. Results of thin layer chromatography

Rf value*! of sample

Developing solvent Authentic *2

Test sample Spot of mixed sample

CHCl;: MeOH (1:1) 0.90 0.91 No other spot than
one on the chromatogram
EtOAC: n-hexane (3:1) 0.67 0.68 "
Et,0: n-hexane (1:1) 0.29 0.28 "
Note *1 Sprayed with solution of ferric chloride in water

*2 Authentic sample was kindly offered from Daicell Co. Ltd.

b OFIRL) BT HOT, BEEOBMMETS
DTEF 270w, FRRERTHRMNEE 4y b v
FARENTWHOT, APHLZER L cARENY
THo>TRFEORHTELOIETL, LD
EBAETLRCEORLTVEIICRERT B L
Wi LRI RS.

£ B oo W

1. Bx

<A b - (AXHE) S LU REA~LE—-L
(FEERD 2R, =FA~r L 21284 etk
REEXhEEIhLOR .

2. BR

R TE & = P REE MP-1 g s E e
V&Y vEAh, SRBHMHREN 25 HI045%
FEALTHER, WREGDHFRER 0.2°, ¥k
XU ARY + AR BT 139 BB 2 ]
v, IR QIR AL EPL-G2 #aksb 4y e st # i

WU KBr #7§ed: T8, MS L HALTF OISG-2 &Y
HES M cilE, NMR 2 83r R-22 # (90MHz)
ZHWT CDCL e LTile, WREEDET
FIAFAYTVRER, @FBse~b 57 412
Replate 50 (v = b E}%) 2\, Ffait FeCly+6 H,0
(9—100) *W{FE LT,

BOCER, ARE~AVr A RRELTTE
TRBERHERLHE, bV =FA = b — A%
HE X h e B4 eV BRESARF KR L
3.

x MR

1) M. Higuchi, R. Suzuki, T. Yamada: Japan
Kokai, 73 68,567 (1973) ; M. Higuchi, R.
Suzuki: Japan Kokai 73 68,574 ; 68, 575(1973)

2) T.E. Furia, N. Bellanca: Fenaroli's Hand-
book of Flavor Ingredients, 2nd Ed., Vol. 2,
p. 179 (1975), CRC Press, Cleveland
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Detection and Determination of Diphenyl (DP),
o-Phenylphenol (OPP) and Thiabendazole (TB)
from Imported Citrus Fruits

Masahiro IWAIDA, Yoshio KANEDA, Yoshio ITO, Yasuhide TONOGAI,
Masatake TOYODA, Machiko NISHIKAWA, Akira YAMAJI
and Keizo NAKAMURA

Results of the inspections of three preservatives (DP, OPP and TB) in citrus fruits imported

from U.S.A. during the period covering from April in 1975 till March in 1976 are shown.

Inspec-

tions were carried out by use of the combined technique of alumina column clean up and FID (in
case of DP and OPP) or FPD (in case of TB) gas chromatography. 38.7% of samples imported
in May were disqualified because they contained OPP and/or TB. No citrus fruits contained excess

quantity (more than 70 ppm) of DP.

(Received May 31, 1975)

DP, OPP and TB are widely used as the pre-
servatives of citrus fruits. In the United States,
for example, the tolerance is 110 ppm for DP,
10 ppm for OPP and 2 ppm for TB; while EEC
member countries have established a tolerance of
70 ppm for DP, 12 ppm for OPP and 6 ppm for
TB. Contrary to these, in Japan, only DP was
allowed in 1971 to use for grapefruits, lemons and
oranges within the maximum residual limit of 70
ppm.

In April 1975, it happened to become evident
that imported lemons displayed for sale in the
markets had been contaminated with OPP, pro-
voking a serious problem of food hygiene. The
authors had been engaged in the establishment
of an accurate and systematic method for the
determination of OPP, TB and DP in citrus fruits
by the combined technique of alumina column
clean up and FID or FPD gas chromatography,
and the obtained good results were reported orally
in May in Tokyo? and published in December of
the year?, The procedure was successfully applied
for the inspection of citrus fruits imported through

Kobe, Osaka ports and Osaka air port.

Materials and Method

1. Sample: 106 samples of lemon, 23 samples
of orange, 24 samples of grapefruit, one sample

of lime and one sample of dehydrated kumquat

(155 samples in total) imported from the United
States were used.

2. Reagent: Metasol TK-100 recrystallized three
times from ethanol (mp 304°) was used as thia-
bendazole standard. Merck Art. 1097 Aluminium-
oxid standardisiert, dried for 24 hrs at 110°,
was used for the preparation of column. 2,3-
dimethylnaphthalene and ethion was used as an
internal standard of the FID and FPD gas chromato-
graphy, respectively.

3. Method: A systematic procedure developed
by the authors® was used. As for the extraction
and alumina column clean-up, confer the litera-
ture. No. 7,
while OPP and TB from Fract. No. 12. Detec-
tion level of DP, OPP and TB was 0.025, 0.05
and 0.01 ppm, respectively, by use of an FID gas
chromatograph for DP and OPP while an FPD
gas chromatograph for TB. Yanaco G-80 FID
and FPD gas chromatographs were used through-

DP was recovered from Fract.

out the experiment.

4. Judgement: In case more than 0.5 ppm of
OPP or more than 0.1 ppm of TB was present,
the fruit was judged to have been treated either

by OPP or TBZ.

Results

The number of citrus fruits inspected per month

is as shown in Table 1. 68.4% of the samples
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Table 1. Number of citrus fruits inspected from May to November in 1975
~ Month Septem- ~ Novem-
T — May June July August ber October ber Total
Citrus fruit
Lemon 50(21) 49(3) - 7 ©0) - — — 106 (24)
Orange 5(2) 8(0) 2(0) 7 O - — 1 (D) 23 (3)
Grapefruit 6(0) 11(0) 4(0) 3 ) - —_ - 24 (0)
Lime — - - - 1(0) - — 1 (0)
Kumquat 1 Q) - — - — — — 1 (1)
Total 62 (24) 68(3) 60) 17 (0) 1(0) 0(0) 1 () 155(28)
Note: Figures in parentheses indicate number of sample condemned
Table 2. Items of citrus fruits inspected and their results
Citrus fruit Lemon Orange Grapefruit Others* 1
Item Pass Dlsjgél‘fh' Total | Pass Disg:;li- Total | Pass Disgsg“' Total | Pass Distgeudali- Total
Diphenyl 106 0 106 23 0 23 16 0 16 2 0 2
o-Phenylphenol 83 23 106 20 3 23 24 0 24 2 0 2
Thiabendazole | 104 2 106 23 0 23 15 0 15 2 0 2
293 25 318 66 3 69 55 0 55 6 0 6
Note *1: Each one sample of lime and dehydrated kumquat was inspected

‘nspected were lemon, being concentrated to the
first two months. 42% of lemons inspected was
disqualified in May, while the disqualification rate
decreased to 6.1% in June, No grapefruits were
disqualified by our inspection. Since July, most
of the fruits imported were inspected by the
simplified method for the detection of o-phenyl-
phenol in citrus fruits by use of 2,6-dichloro-
quinonechloroimide® in the laboratories of import
ports.

Results of the inspection classified by the items
inspected are as shown in Table 2. Tests were
carried out on 448 items, in total. No citrus
fruits contained excess quantity (more than 70

ppm) of DP. OPP was detected from 21.7% of

lemons, 13. 0% of oranges and one kumquat, while
thiabendazole was detected only from two samples

of lemons. The advantage of the systematic

procedure exists in the simultaneous examination

of three preservatives.

References

1) Y. Tonogai, Y. Ito, M. Iwaida: Abstracts
of papers presented at the 29th Meeting of
Food Hygienic Society of Japan, p.27 May,
(1975), Tokyo

2) Y. Tonogai, H. Sano, Y. Ito, M. Iwaida:
J. Food Hyg. Soc., Japan, 16, 397 (1975)

3) M. Iwaida, Y. Ito, M. Toyoda: Bull. Nat.
Inst. Hyg. Sci., 94, 64 (1976)
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Determination of Nitrite in Imported Meat and Meat Products

Masahiro IWAIDA, Yoshio KANEDA and Machiko NISHIKAWA

During the period covering from November in 1974 till September in 1975, we were requested

to determine nitrite contents in 9 samples of imported meat products.

Determination of nitrite

was carried out according to the Draft International Standard 1SO/DIS 2918.2 ISO/TC 34 submitted

on 1974-04-25.
within the limit of restriction.

10. 3 ppm of NO, was detected from Danish pork luncheon meat, the content being
Almost no residual nitrite was present in the other products. The
draft method was found to be very reproducible.

(Received May 31, 1976)

FRATMOELE D BSOEIRIZHIT THEIT S W TIAAR
A ICHELAFOMGHREONEY IR K S h
foo frih, HINEOFURIEECIXETR S Y v A
BIUZ h 2 &R, AR~L, KRV ~2—
U, TRR—=2 v, iz vE~7, BH—-2 Y,
fARY —2—, AR A, W BBIUT UG
OEMTEN LTI bt o T b, P
BAiaZ bt FRETonTiz, IR
BELLT, il A, KAV —2~v, A ~—=
v, AR VE- 7B IVEH2 v E-7 o TX
O 1kg iwo¥ 0.07g L 5E%, AV -2
—SB XOCABEANAIES-2TIZ L2 D kg zoz
0.05g %2 5%, VX OBIVTLIRD»TiL
D lkg izox 0.005g %ML 2 ERRFLALVX
SIEM LAl EEDLRT WS,

LA LA 6HED &2 ATIRARMAhOTNE
DETZDOIDDAEHIIRIEED bR Tiig. HE
5V QU F - XROMETHE0 S 7 b Ay 7
Y v 7RI X ATIEECYWTIREL, ok
BAFEAMEOMERBEE LTHRMEI hi?,
PRGSO WT L IOERD Y v 2 AXFA U TH B A
MATLUIM MR o TRD. F 2 CTHREMIZOWTD
ANEoEHoIzii bhicbir thd 54, WED
501, 1961 ZELIRE ISO TH s XU BB ORIRE,
MRS O B D 7o b DELEEER D fEIET i - T
WHZ ERMb, 19744E 4 J125 AT Draft Inter-
national Standard ISO/DIS 2918.2 #AFEL, =h
RroThiExfTieote.

FEOFER

By ke L, A YIRS

T3, FEhRERESTET e biE, A7y
=473 FHEBERSIUNL P 7FA=F L VET
VMR ARNT S L EROOEONTED LRBD
T, ThR¥EE 538 nm THRAEELTS.

I RE-HEK

1. BR7cAELH

1.1, ERZAEEINE : 7=y 7 vk Y v A
o =k 106 g HAKEIES LT 1000ml &3 %.

1.2, BRic AN SR : BEARTSY « —kFniy 220
g% XUOKES 30 m! FoKiziE» LT 1000ml &
T5.

1.3. FIFIHRYIER @ Ay Y va (Na,
B.0;+10H.0) 50 g # {3k 1000 m! =itim L, SBiRE
THETS.

2. IRRSERIEIEAL 0 110~120° TRZiRL, EiEE
L7 NaN0,0.150 g & KiziEm L, KT 1000ml 0
SER LTS (BT, U 10m! #ERT2
B THsTER T 1000m! ¢+ %, FREK
1m! 3 1.00 pg © NO, & HFRERIFFEL
fswvz k.

3. REW

3.1. I AALZ »=AT 3 ¥ 2gk KB LT
i U7eat s 800 ml o KIZiENT. LB bIXFE
W5, MERELHNOER 100 ml inx ek, XK
Ti»T 1000 ml L35,

3.2, MOW: N-1-7F 1=V voT7 vl
3 0.1g #AKRE2 LT 100ml 0EEET5.

3.3. IOV : 8E[R 445 ml RAKTCHFR LT 1000
ml &3T5.

k3 oo R LTtz L, 1500
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FOPRE Licts, XEEERS. EENELRVLS
CRERBTIH L, ZTHS IUHRELOR b
WESTRRECHRETS. oS INLTELINED
Mz, WAL 5. Aok, RINEE
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2. koI
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3. ErfcAEL
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75AEHL, AR YEEF Y v AERK Sml B
U 70° Lok 100 ml olfizinis.

3.2, 75AaPRKBPTHRIBELUIRD B
A BISH T 5.

3.3. 73RA2 K XU LTONBEDEELE THH
L, BrfcAE 1 2ml 35 X UBR7A- AW i 2m!
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3.

3.4. ABip% 200m! OEE7 FA2LET. £
T30 THEHE L, KEF e ciliiL, E5eT

0.3p
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0.2r
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0.05
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& NO2/ 100m!

Fig. 1. Calibration curve of nitrite

Ty 60ml L3 5.

4.2, ZEWHE 1K 10m!, MK 6ml Zhni
TR REE, SRTHEI©5 FHKET%.
4.3. HIIW 2ml %hnk, =58, FERTC 34k
Bl KTEELTS.

4.4. lem peaAlzAh, HEXEIZTNTE

5. & 538 nm 1B WAL L IET 5. ik b
3.5. BE7IAI0NEYE L RDRELE, EORORKENFEEZEOT h X b dBVWISAR
ORI PR CFET 5. i, FHOBMEXRCTERRFLLIET. E
4. EH BA—RETOWT 20575 L0 &35,
4.1. PRV ml (25ml LN L) RIERE 5. Hulfi
TiEM DIy, 100mi OEE7 7 A2RAR, K TR EENE 0,2, 4,6,8,10,12,16 35 1T 20m!
Table 1. Nitrite content of imported meat products
NO,
No. Date Sample Produced in (mg/kg) Judgement
Nov. 27, 1974 Pork luncheon meat Denmark 10.3 Pass
2 Feb. 17, 1975 Egg rolls with pork China <1.0 Pass
(JERER)
3 Mar. 26, 1975 Frozen fully cooked e 0.1 Pass
char broiled
4 Apr. 5, 1975 Frozen salted beef mince R <0.1 Pass
5 " " o <0.1 Pass
6 " 17 R <0.1 Pass
7 Sep. 13, 1975 Dehydrated beef Taiwan <0.1 Pass
8 " Dehydrated pork " <0.1 Pass
9 " Dehydrated mutton ” <0.1 Pass
Note: Maximam limit of nitrite in meat products: 70 ppm (as NOj)
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Results of the Product Examination of Coal-Tar Dyes and
Coal-Tar Dye Aluminum Lakes from April in 1975
till March in 1976
(on the Product Examination of Coal-Tar Dyes XV)

Masahiro IwaIDA, Keizo NAKAMURA, Akira YAMAJI, Hideyo SUZUKI,
Yoko MATSUMOTO, Machiko NISHIKAWA and Yoshio KANEDA

The number of dyes inspected in this period was 387 in all, showing a decrease of 23 (5.6%)
compared with the previous period, and a decrease of 339 (46.7%) compared with two years ago.
The prohibition of Food Red No. 2 (amaranth) in U.S.A. affected a great deal on the production
of this food dye in Japan, no amaranth having been sent to our laboratory for product examination

since January 1976.

Totally 40 samples of food coaltar dye lakes were inspected in this period. 67.5% of them
consisted of lakes of Food Yellow No. 4 (tartrazine) and No. 5 (sunset yellow FCF).
Three samples of Food Yellow No. 5 and one sample of Food Red No. 102 were disqualified

because they contained excess amount of chloride plus sulfate.

period.

No lake was disqualified in this

(Received May 31, 1976)

In Japan, food coal-tar dyes as well as their
aluminum lakes shall not be sold, displayed for
sale, nor be used for business unless they are
labeled to the effect that they have passed the
product examination carried out by the Ministry

of Health and Welfare. Products in the western

part of Japan are under the charge of the National
Institute of Hygienic Sciences, Osaka Branch. The
total numbers of dyes inspected for these six years
are as shown in Table 1.

The number of dyes inspected in the fiscal year

1975/1976 (excluding dye aluminum lakes) was
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Table 1.

A summarized table of product examination of coal-tar dyes (including dye

lakes) carried out in the latest six years

Judgement ‘ Amount of dyes examined (kg)
Fiscal year
Total Passed Rejected ‘ Total Passed Rejected
1970/1971 1, 760 1,747 13 210, 334 208, 892 1,442
1971/1972 1,383 1,375 8 164, 664 163, 704 960
1972/1973 1,332 1,313 19 225, 890 222,530 3, 360
1973/1974 812 797 15 241,727 237,192 4,535
1974/1975 447 428 19 129, 638 124, 488 5, 150
1975/1976 427 421 6 | 123,756 121, 956 1,800
Note: 1. Each fiscal year begins in April and ends in March
2. In August 1972, sampling size was enlarged from 120 to 300 kg
Table 2. Numbers of coal-tar dyes tested in each month
1975 1976
Classification Total
4 5 6 7 8 9 10 11 12 1 2 3
Food Red No. 2 (Amaranth) 3 2 2 2 6 4 2 5 7 — — -— 33
No. 3 (Erythrosine) 2 2 - 11 3 1 2 3 3 2 1 21
No. 102 (New Coccine) 4 3 3 510 7 5 81 4 — 3 63
No. 104 (Phloxine) - - = = = = = = = = = = 0
No. 105 (Rose Bengale) — - = - = = = = = = = - 0
No. 106 (Acid Red) 1 - 1 11 1 1 1 2 1 11 12
Food Yellow No. 4 (Tartrazine) 13 8 3 18 25 16 12 21 26 15 3 13 173
No. 5 (Sunset Yellow FCF) 7 2 2 6 14 4 — 910 3 6 67
Food Blue No. 1 (Brilliant Blue FCF) 1 1 - - 111 2 1 1 11 11
No. 2 (Indigo Carmine) 1 - - 1 1 — - 1 2 - — 1 7
Total 32 18 11 34 59 36 22 49 62 28 10 26 387

387 in all, showing a decrease of 23 (5.6%) com-
pared with the previous period and a decrease of
339 (46.7%) compared with two years ago. Num-
bers of coal-tar dyes (excluding aluminum lakes)
tested in each month are summarized in Table 2.
The prohibition of Food Red No. 2 (amaranth)
in the United States affected a great deal on the
production of this dye in Japan, no amaranth
having been sent to our laboratory for product
examination since January this year. Total num-
ber of Food Red No. 2 inspected reduced by half
compared with the previous period?, while a slight
increase (3 samples) and a considerable decrease
(19 samples) was observed in Food Red No. 3
(Erythrosine) and Food Red No. 102 (New Coc-

cine), respectively, Neither Food Red No. 104

(Phloxine) nor Food Red No. 105 (Rose Bengale)
was produced in this period. Food Yellow No. 4
was still proved to be the most frequently used
food dye this year, showing an increase of 28 in
sample number compared with the previous
period?.

The inspections were carried out according to
the 3rd Edition of the Japanese Standards of Food
Additives excepting for the tests of heavy metals,
chloride and sulfate in which the procedures
already developed by Nomura and Tonogai®~®
were used.

In July three samples of Food Yellow No. 5
(Manufacturer D) were condemned because they
contained 5.0% of chloride and 0.3% of sulfate.

It is prescribed in the Japanese Standards of Food
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Table 3. Numbers of coal-tar dye aluminum lakes tested in each month.

1975 1976
Classification Total
4 5 6 7 8 9 10 11 12 1 2 3
Food Red No. 3 Aluminum Lake - - - = = - 2 1 - - 2 - 5
Food Yellow No. 4 Aluminum Lake - - — - 5 - - 6 - 3 - = 14
Food Yellow No. 5 Aluminum Lake - 2 3 - 3 - - = - 3 - 13
Food Blue No. 1 Aluminum Lake - 2 = = - - 2 - - - 1 - 5
Food Blue No. 2 Aluminum Lake - 2 - - - = 1 = = = = = 3
Total 0O 6 3 0 8 0 5 7 0 6 3 2 40

Additives that total amount of chloride and sulfate
of this dye must not be more than 5%5. In August,
three samples of Food Red No. 102 (Manufacturer
D) were condemned because they contained 7.2~
7.3% of chloride and 1.1~1.3% of sulfate. It is
prescribed in the Japanese Standards that total
amount of chloride and sulfate of this dye must
not be more than 8%. It must be noticed, here,
that, on the condemnation of the above-mentioned
six dyes, chloride as well as sulfate contents were
determined not only by use of potentiometric
method? and turbidimetric method?, but also by
the method directed in the “coloring matter tests”
of the Japanese Standards. The data shown here
are based on the latter.

Looking back the latest six years we recognize
that only one sample of Food Yellow No. 5 and
3 samples of Food Red No. 3 in the year 1970/71
and one sample of Food Red No. 3 in the year
1971/72 were condemned because of the excess
content of chloride plus sulfate, no dyes being
condemned by this item during the years 1972/73,

1973/74 and 1974/75. The results suggest us that

untiring watch should be paid in future on the
purity of coal-tar dyes. Food Green No. 3 was
not produced this year, too.

Totally 40 samples of food coal-tar dye aluminum
lakes were subjected to inspection during the year
1975/76 (37 samples in the previous period), all of
them being the products of manufacturer A. The
details are as shown in Table 3. 67.5% of them
consisted of lakes of Food Yellow No. 4 and No.
5. No dye lakes of Food Red No. 2 and Food
Green No. 3 were produced this year, too. No

lake was disqualified in this period.
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Hygienic Study on Polyvinyl Chloride. III
Residual Vinyl Chloride in Polyvinyl Chloride Products

Takashi TATSUNO, Mieko SATO and Akio TANIMURA

Vinyl chloride monomer in polyvinyl chloride for food packaging was determined by gas chromato-
graphy attaci2d with back flash apparatus and mass spectrometry. The limit of detection was

1 ppm of vi .7! chloride in material.

The leveis of vinyl chloride found in polyvinyl chloride material were 0.0-116.9 ppm for blow

bottles and 0.0-16.0 ppm for sheets.

(Received May 31, 1976)
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v (THF) 22472 b7 3 ¥ (DMAC)® %/
WTHEML, ZOEEERAWEHER, ZoEEREN
HLT VCM R TH AL LT 5 HED &
b AR=2 /) — VRIS IO BIT W5 T
RENRDD.

HAr2u<b 75 7084, FDAY Tiia—=

v 4 A LB-550X, PEG-20M, #£34v 7 S, 7 &
EYIAT I EDH S AFEFTBOTED, HHt
EHTifeRRE®, Hefaf@iBag” Tk
= —= v 4 LLB-550X, ¥ = v DC550, PEG 20M
¥, ¥PEEEEANRESIHERREMC L > THEh
FeBB® Cit=—=2 v 4 0 LBS50X 7 e Y
A7 104 BERER TV 5.

LSEOKRTIE, BEEFIYHEh AT ERR
EEHT, Ho PVC §lERGb o VCM #E
L, HZERHIhid 0reonTiE, ¥AZr=h 7
?7 e TRAY P AHT VCM ®FEZ LT,

£ R o ®

R HiH0b 0T A=, Amrtev—by
b, NFERE X DREA

fERE

HAzZu=b 757 fiAE GCF-80 =y 7

Ty v iAYHIRESRcbo

HAZ2OR NI FT7 RAARARI b 2A—2~— @ L7

LKB-9000

A

THF : VCM ERICHEOL WL 5 CEE LA D

=x7 -1 @Ak

VCM BHEER : mERREOKF Bz X b

5.

RRTEROFE

HEASA 0.5x1.0cm figIL, vyv=zvIas

vy TEOFIC 10ml 2 A7 5Aaduz 0.1g %

b AR, GH L THF 2z T 10ml &L, B5x

%\g

B
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Table 1. Operating Conditions for G.C.

Apparatus: YANACO GC F-80 and Auto precut YANACO GPC-10A
Detector : FID
Main column: Chromosorb 104 (80~100 mesh) 0.75mX3 ¢ stainless
Precut column: Chromosorb 104 (80~100 mesh) 2.25mX3 ¢ stainless
Column temp: 120°
Injection temp: 150°
Flow Rate: N2 20 m//min

H, 0.5 kg/cm?

air 1.0//min

Table 2. Operating Conditions of GC/MS

Apparatus: Shimadzu LKB 9000

Column: Ucon oil LB550X (10%) /Chromosorb w/AW (60~80 mesh)
2mx3 ¢ glass

Column temp: 50°

Injection temp: 150°

Ionization chamber temp: 250°

Ionization voltage: m/l 62

Trap Current: 60 1A

Acc. H.V.: 3.5kV

Sep. temp: 100°

Ton Source temp: 330°

Scan Speed: 10 mm/sec

Recorder Speed (MS) : 1 cm/min

Filter: 120 Hz

WO B LTIERXRS. ZOfEEN AT ST
7 ARG RETS.

HAIrNITTFT 4 —

HAZR= b 7T 4 —DEEFIEIDEE Y TH
5.
EROGECF s te A2 v = /5 5% Fig. ]
1253, FDA Tik» 3 AfA1E 100° TfflgoTw %
M, E—raTe—FEinh, BEBRRARELEDOT
120° Cfiis~ic.

BuiisR

0.05, 0.1, 0.5, 1.0 ppm ® VCM = % / —Vifif%
B2HB, £ 10 FALTERDORYTHAZR=T
FIARED, E—- A LRI EIER L. &
B0 5 10 pg/ml OYRIERT y=1.37x DELR
LI,

HEBRER

Fig. 1.

VCM

J

——i
inj 60sec

Gas chromatogram of VCM (10 ng)
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Table 3. Amounts of VCM in PVC bottle on the market

Bottle Maker

Food

Packing date

VCM in Material ppm

NNNNNNZTIXRALAAHEIRIANONNCOCCENONCCOENSTE R vonSon S S NNON

Soy-Sauce A-1

Sauce

Salad oil

Vinegar

Mirin

W 00~ g W N

»o @,
U R W N N = O

o3}
= -EN - ST U U

> r F P ®
I S O I I I SRS T N2 B O S O PO N U O R

48. 4. 7
49. 1.23
49.12.18
50. 7. 8
50. 7. 8
50. 7.14
50. 7.23
50. 7.22
50. 7.31
50. 8. 1
48.10. 4
50. 7.22
50. 6.30
45. 3.27
45. 3.27
47.11. 2
48. 5. 3
49. 5.21
49. 2.19
49. 6. 3
49.11. 2
49.12.13
50. 6. 4
50. 6.20
50. 8. 6
50. 8. 8
50. 9.23
45. 7.16
49. 4.28

50. 5.31
50. 8. 4
50. 1.23
50. 3.18
50. 4.24
50. 5.23
50. 5.27
50. 6.12
50.10. 1
before S.45
48. 9.19
49. 6. 6
50. 6.13
50. 7.16
50. 7.17
50. 2

50. 2

0.9
57.2
ND
ND
ND
ND
ND
ND
ND
ND
5.5
ND
1.1
9.7
50.0
ND
ND
ND
116.9
80
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
2.8
ND
ND
ND
ND
ND
ND
8.4
ND
17.2
ND
ND
ND
ND
ND
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Bottle Maker Food Packing date VCM in Material ppm

Z 3 ND

Y Pickled Plum A-1 ND

Z 2 ND

Z Sake 50. 9. 5 ND

Soup ND

buckwheat nodles
Carbonated ND

flavored drink

Table 4. Amount of VCM in PVC ware on the market

VCM in Material ppm

Ware Maker Food Packing date

L Egg A 0.3 >
P B-1 0.2 >
0 2 0.3 >
Q Quail egg 0.2 >
M Margarine A-1 50. 6. 6 0.3 >
Q 2 9.27 0.2 >
L 3 10. 8 0.2 >
0 B-1 10. 3 0.3 >
N 2 10. 14 0.3 >
L C-1 9.10 0.3 >
N 2 10.17 0.3 >
0 D 10. 7 0.3 >
M E 9 2 0.3 >
L F 8.13 0.3 >
P Chocolate A 9. 3 0.2 >
L B-1 0.3 >
N 2 0.3 >
0 3 0.3 >
M C-1 0.34

M 2 0.3 >
P 3 0.2 >
Q 4 0.2 >
P D 0.2 >
L E 2.7

M Japanese pastry cake 50.10.30 0.3 >
N Rice cake 10.31 0.3 >
N Arrowroot starch cake 10.31 0.3 >
M Rice cracker 0.3 >
(0] Strawberry jam 9. 8 0.3 >
M Peanut butter 7.24 0.3 >
o} Pickled Plum A 0.6

P B-1 0.2 >
L 2 0.5

M Miso 9.29 0.3 >
L Bean curd 0.2 >
(6] Yaki-nori 0.3 >




REEEA e = — A0 AEEHTIE G730 131

Ware Maker Food Packing date VCM in Material ppm
P Sharbet A 0.2 >
L B 5.0
M C 0.97
N D-1 0.3 >
0 2 0.3 >
Q E 0.2 >
N Ice cream 0.3 >
L Mix fruit jelly 0.3 >
Q favored dviak 0.2 >
N Preserved “Wasabi” A 0.3 >
P B 1.0
0 “Tangle tsukudani” A 50.10.14 16
Q B 0.2 >
N “Kinzanji-Miso” 0.3 >
P “Surume-Uni” 10. 22 0.3 >
Q “Matsumae-zuke” 0.2 >
Q “Yomenakasi tsukemono” 0.2 >
L Dainty 10.28 0.9
Q “Nama-ami” 10.29 0.2 >
0 Pried persimmon 0.3 >
L Lettuce 0.3 >
P Orange 0.2 >
N Apple 0.3 >
M Grape 0.3 >
N " 0.3
Q Sudachi 0.2 >
VCM b)
|
a)
Jt 3u
T I1 é min 1 i é min
Fig. 3. Mass fragmentogram of Vinyl Chlo-
ride (m/e 62)
~ a) VCM standard solution (2 #g/mi)
} b) Sample solution (dissolved of 0.5g of PVC
.- in 10 m/ of THF.)
inj
m A LBae KTy, BRELLOL, 510
Fig. 2. Gas chromatogram of VCM in PVC mm YL, £ 1g% THF 20 ml wwifh L,

material (10.8 ppm) i o &% AvT, PVC #Epo VCM %JEL
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Table 5. VCM contents in PVC
Contents of VCM in PVC
Maker ~
e Veampe” O Sampr > 100 ppm
L 10 2 ()
M 11
N 13
0 10 1 (S.50.10)
P 9
Q 9
R 0 1 (5.50.6)
S 6 1 (S.48.10) 1 (S.49.1)
T 2
U 4 1 (S.49.6) 1 (5.49.2)
v 3
w 6 2 (343 1 (S.45.9)
X 1 1 ($.50.1)
Y 1
Z 15 1 (S.49.6)

( ) packing date

7. FOER%Y Table 3, 4 i3, FHlE&EO
PVC thod VCM O#F A7 r—=+ 275 4% Fig. 2 iz
=T,

A EDEREY 5, HERMCSROEFE, ~ -k
HEhicdDizonwT, FcD~Ic4H4T GC/MS &
(m/e 62) ¢ VCM %FE2L%k. ToO 1% Fig. 3
R,

% %

Table 3, 4 =77+ X 51 PVC H#HHo VCM o
BEEME v~ B85 (BEEAE 49.2.19 B
119.2 ppm T & », 10~100 ppm (X &55d5 44
(4.0%), 1~10 ppm DL DI 8 (6.4%) T 1 ppm
LATFi 88.8% Th -t

A PEHROGAEN T LS TEREIhD &
b, 1 ppm LTEMBIIED GRT W BHE, 7
BN LB L OGS S, oA RIRE VEM 238
BT LIETSE, 11 OFR (M 45~50g)
RO, 0.05 ppm Lhn. LA LERBTe
W5 Z Bt o TR e 0.05 ppm BT &
B THAHH LHENTES.

DECHENELEFICR D & Table 5 0 X 5icix

h 1ppm b VEM ZELLORERLIEZ S
BRI R b oH, ToBNEER HIIIF48ER
F~S0ERRREFRLTE DY, oM ANY 2y
7 CHE) PVC L HIE- - Bhh, S LR O
BB PVC 3ERT VCM 1moWTEINALRIE
BDRATIORDOLDINEEAY 1 ppm BTz
D0BHB.
X iR

1) FDA Proposed regulation, Federal Register,
May 17 (1973), 38, FR 12931

2) MY M~ No 23, 24, p 91
(1973)

3) D.T. Williams, W.F. Miles: J. Assoc. Offic.
Anal. Chemists, 58, 272 (1975)

4) C.V. Breder, J.W. Dennison, M.E. Brown:
J. Assoc. Offic. Anal. Chemists, 58, 1218
(1975)

5) Gk, UMGEALR : HE31E A AR mfds s
FEATINETE .27 (1976)

6) Rt P, {MFKER @ Gk, 21, A-8(1975)

7) etk RS 4 ) No. 33, 53 (1976)

8) Tifr{biy 53 BEANMEHERRGEM 12.3.
(1975)
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Hygienic Study on Polyvinyl Chloride. IV
Determination of migrated Vinyl Chloride in Food

from Polyvinyl Chloride Bottle

Takashi TATSUNO, Mieko SATO and Akio TANIMURA

Vinyl chloride in foods was determined by gas chromatography attached with back flash apparatus
and mass-spectrometry by passing nitrogen method. The limit of detection was 0.01 ppm for this

method.

The levels of vinyl chloride found in foods packaged in polyvinyl chloride bottles were 0.00-0. 19
ppm for soy sauces, 0.00-0.59 ppm for sauces, 0.00-0.11 ppm for vegetable oils and 0.00-0. 23 ppm

for vinegars.

(Received May 31, 1976)

¥ oz M OF

FIERY e ik ¥ = #58  (Polyvinyl chloride,
PVC) #fidrofEfby = ) =~ (Vinyl chloride
monomer, VCM) EizoWTiRE L. Fodicix
HEF VCM 23 100 ppm 22 53 Db H b, fef
thAOBITENMEE LT 5.

HEH BABE~AD VCM OoBfFiconTit, G.A
Daniels®? &Rk 52 2 MM LCkh, Lol
&k 1~2 ppm O EFD VCM Iodis (il
B TABAERNOBTRLVE LTS,

ffrho VCM ok & LT, SRS X
BMIKEELED, KERA A VLT AZ =57
¥ (FID GC E)Y = A7 574V 757U i
ERBY, FolknTd FID GC ENBAIRATL
%.
AftE LT, fufhkiifE GC HRAEY L7535
B0 fihn b VCM 2B LTI 5 HiERS b, %
TR bR BT D HEYD e K sh
TWw5.

4LElO VCM EingEid, i8R AT AL,
VCM #{fifga T, Billic= s/ - hARILE
W&, TOPEERBWIFAZ <275 78 (T8 49
SRR VCM B3 545500198 ) (Regsflify) ok
B B X OF AT AT » 1z,

£ B oo f

(FRES S ORI LML ThH 5.

ABRAROAR

Fig. 1 © X 5730 % A4, Kip 80°C \o@%:+
5. DEICBI230g ORI AR TESHIZERY
T, N, A% 60 m/~70 ml/4r D& THT 5.
ZORMETHLEBRL, ToBTIELIRTL, v
Vavaad LTIKRD F¥T, Bk
5. ZOWERFAIw~L 57 4 —HARRUSGET
5.

VCM o% g

RO LA LAC T Az a~< b /5 7 2Tk,
HAZm=<b 757 4~ BRI 102 3EAL,
VCM ot -7 mx&fly, Slifgl v VCM &
ERDB.

#REIR

R LI 5ic 0~10ng @ VCM AT
y=1.37x OEHERRT.

B

fofh 30g BB RIGHL, Fodiz Vo474
A ez R — AP THA Lz VCM G —E Ry
BEATS. FLTHREROMM Ak LT, VCM
PELTSD., ZoENE Table 1 FET Lo
fie X - TRiss.

LS

HiieoWTz o VCM B EEOBEIRRE 2 HEt L
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JefEd 80~95% DOENRRNE Shic. D\WTEED
R NAT, W PVC EEBA b AficonT
BIFLTWS VCM oJE%fTin-% & & 5, Table
2 R IR R IG.

Bt Eotbn GC-MS i (m/e 62) - 2
Lzn, WFhd VCM THhaz EMmEIhL.
GC-MS oMERIH® o kkh TH bh, Ahdho
VCM »ER Lico + ~ MiX Fig. 2 iR,

frinpiefil Lisvs & v 5 @ 1% 0.01 ppm LLUFT
DY, ARFEREOMITT 1 ppm T30k biX
MR BT LTw i EAE S, AT

80° /K%

&

%

frih D VCM OB EBIc S nw I Likx AT
775 o tofE gL, Table 1 WiRTERBA G bhi. £t

Fig. 1. Apparatus of VCM Analysis

Table 1. Recovery from foods

Food Added (pg) Food (rg) Recovery (%6)

Soy-Sauce 4.5 4. 30, 4,34 95.9

” 113 103.5 102, 8 91.6
Worcester-Sauce 10 9.71 9.43 95.7
Chiing-Sauce*! 100 88.4 84.4 86.1
Tonkatsu-Sauce*? 10 8.59 7.91 82.5
Salad oil 100 91.6 91.5 91.6
Margarin 10 9.0 8.8 89.0

*1 3 kind of half pulpy sauce
*2 3 kind of fruit sauce

Table 2. Amounts of migrated VCM in food from PVC bottle

Bottle Content Packing VCM
Food volume weight of VCM date in food
(ml) (g) (ppm) (ppm)
Soy-Sauce

A 500 32 0.9 S.48. 4. 7 ND
B 1000 49 5.5 48,10, 4 0.02
Cc 500 33 57.2 49. 1.23 0.19
D 1000 48 1.1 50. 6.30 ND

Sauce
A (worcester) 300 15 9.7 45, 3.27 0.19
B (chiind) 500 37 116.9 49. 2.19 0.14
C (worcester) 300 16 50.0 45, 3.27 0.59
D (tonkatsu) 300 38 80.0 49. 6. 3 0.39
Salad Oil 400 26 2.8 50. 1.23 0.11

Vinegar 360 23 17.2 49. 6. 6 0.23
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b)

)

) ' 1

1 2 min 1

a)
t

Fig. 2. Mass fragmentogram of Vinyl Chlo-
ride (m/e 62)

a) VCM standard solution (20ng)

b) Sample solution (absorbed in ethanol)

7
2 min

BB RDEY 2 v, V-ALEDEOPIWE
DITENEH X2, AR E { fe b i oh TR
RIZETT2HABALRD. ZOREDOWTERD
MEEL FORMYERATH L » T, EIRE
BEETS LHEEL, iR T T3, —FHTl
PVC BIZESA bfiho VCM ficownT, Biff®
COMERRBETS VEM oS uwEkhofiic
owTEiRE Ltz 5, friduc VEM foid
Sivotcb DL vAY Y —A (MF455 3 AT,

FeIREE TR 61 ppm Bl EZHEE) T VCM 21 0.59
ppm i Eh, #E 49 2 ppm (RIN484E6 A)
Db OTIEL 2 hTuwinw. bhbh OFEENT
L Lt b B0 VEM L5775 VCEM
OMBEGE YR LR, #H o VCM 2 ppm
LT o, HEAIR VCM BB LivswniZ

&2 L, Rl—OREE.

DT L LIEWEILIEM Fish VCM 1 ppm L)
T3P B VCM ofsfTsiicts (0.05
ppm LUTF) Lwiiilicie b5 4 o© PVC fi%
AR VCEM ot B~OBF I LTRA B
M N e R bR B,

~HHEETo VCM o nif S X a Ry Vit~
A b= bRl TUiTebh T b, BI7E, 3.3 mg/kg
/9 v 2 OiFE B4 ~5E) BioRWWTIZRS v Lic
Loikiow (20 3 HEEE)? LvwbhTsh, o
fliznd, BEOARBD VCM £ (0.05 ppm [k
T) TRIBLAEHEENCRLTH H 5 LiEHEzh
5.

pe [

1) G.A. Daniels, D.E. Proctor: Modern Packag-
ing 45~48 (1975)

2) Rix BB, (EEESSET, AREE  T€¥=r2
w54 Ve w—12fIT 5058 BEHEMiTiR
&EE (1976)

3) FDA ~mE#, Feb (1973)

4) D.T. Williams W.F. Miles: J. Assoc. Offc.
Anal. Chemists, 58, 272 (1975)
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ibid, 58, 1214 (1975)
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On the Abrasiveness of Dentifrices and a Simple Method for
Testing Gritty Matters in Dentifrices

Masahiro IwAIDA and Yoshio KANEDA

It must be noticed that the basic requirements of dentifrices are that the abrasives present shall
assist in cleaning the teeth without causing injury to them and irritation to the mucous membrane
of the mouth.

Besides, the dentifrices shall be free of particulate matter that might scratch the surfaces of
exposed dental tissues and perhaps impair the cosmetic properties of the product. Metal disc
(coin) /glass technique was examined on various kinds of dentifrice components as well as com-
mercial tooth pastes and tooth powders, with a view to adopt it as a gritty matter test for the
hygienic chemists of Japan. Zirconium silicate, the particle size of which being below 55 ¢z (Mohs’
scale of hardness: 7) and silicate stone (Mohs’ scale of hardness: 7) caused scratch by the ratio
of 1/3. Of the 12 dentifrices examined, only one product imported was found to be positive by
this test.

(Received May 31, 1976)

WTa Bk, WMto—MEE CEAIRTWE
A& ¥ (tooth powder) IZSHTIIZEAE RO
kb, RHYITINRZRLE>Thbols, ADITHEM
EONFHERTLROMDTHS.

HEEA 20~40(%)
WA (79 2y ¥, Jady ) 10~30
i 20~30
HEH] (CMC, 5%~ ) i~ 5
Fe a7l i~
R 1~ 5

WA EIC X B EOEECIER Lizoix, 19074ED
Miller® 2URHITH -7z, WA EOMIIE LTiZB
PEREA W Lisw 2 ol i &
MHIFETH D, AN EFORARFOTFES LU
DIEFEE b1 BT EMEED I ORE & UTRITER
TRtk (gritty matter test)® 2B b, —F, HE 5
ELTT Iy v v 7 OET R 2T bR LR
T34 DL LT overall wear test® a3h%. [iHic
DUNTEL 1935 SRR T 4 Y AU CERT L1 metal
disc (coin)/glass slide technique MHITETL 5lkiXx
National Standards Specifications & LCHJESHh
TWB. AT, 1974 ans & O LR
TERITRARIE RN 5 2 ARl Eh, FESDE
DG % Fla - kO TEOHRILoOWTE Z T
5.

Al LU ERITE

L 828 194FL2ABfEO KRR CHiliah T
W D RSV FI0ERS TOSTRITLTCH -1
AN ER R 25, e LCHIA L. TEIEERNE
WHEELTIDAKE (apatite), P rz=1
A, BEOB XV A Y 2R L. 7
N E OB HRELETEBANRDHHITE LT
WET A I =D A, REEIALVYO A, Er DAL
YA, MKFOCBBSITHZDAGI LYY A (R
AKpes LUK oG L.

2, RBEHE:Fig. 1 @R L lemafimiie.

-------- weight (200g)

---------supporter (rubber-
stopper)

| e— pull this way
__.metal disc (Cu 60%,Zn40%

]
““~-slide glass(JIS R3703,
1st grade, 76X 26mm)

—
lem

Fig. 1. Apparatus for metal disc (coin)/glass

slide technique
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Table 1. Results of gritty matter test carried out on various substances

Particle Results
Classification Sample Mohs’ scale of diameter of three
hardness () trials
Apatite 6 5~20 0/3
Standard substances Zirconium silicate 7 < 45 0/3
for scale of hardness Zirconium silicate 7 < 55 1/3
Silicate stone 7 20 1/3
Calcium phosphate 5 10 0/3
Dibasic
Aluminium silicate 3 — 0/3
Dentifrice Calcium carbonate 3 — 0/3
constituents Calcium pyrophosphate ~~4 — 0/3
Silicic anhydride 1~2 — 0/3
Calcium phosphate 3 — 0/3
Dibasic, anhydrous
Calcium phosphate 2 — 0/3

Dibasic, dihydrate

Matsunami Glass
Micro slide glass ~6 — —
JIS R3703 1st grade

Table 2. Results of gritty matter test carried out on commercial dentifrices
(paste and powder)

Sample Results of

Manufactured in Manufacturer No. Type three trials
Japan A 1 Paste 0/3
Japan A 2 Powder 0/3
Japan B 3 Paste 0/3
Japan B 4 Paste 0/3
Japan B 5 Paste 0/3
Japan B 6 Paste 0/3
Japan B 7 Powder 0/3
Japan B 8 Paste 0/3
Japan B 9 Paste 0/3
Japan B 10 Paste 0/3
U.S.A. C 11 Paste 0/3
West Germany D 12 Paste 3/3

A lg 2K 3ml wirise, o) 0.5g% 2 ) OFEYH~NL.

4 ¥ 77 A Lo—cih, RIERHBGLYIRET,

A4 V79 AR E TOLTHNTKFTNS kOB om R

HBio. DWTCATAL FI/TARK, 10% R XK HIECIRHEE . X HIREE I~ 5843 Table 1
DI L, BIRLeH, B0 R TC  wRIED ThD. Mohs EE 5~6 0 O TR
BEL, A74 VP77 AMEET28E Gl-oFvE  g@EoLRT, BETOLOTRIWEIL2 =y A



138 AT O . B 4% 94 53 (1976)

OXKMTFOLO 1M, BERIVMNITZ b 6T ABRXONIAREE LTHNTHSD &L, I
1ORCRIIAGES bivke. Fi, BERRE Lot ¥, AERIIGEREAERBIEL LGamS i,

5 (boFhd Mohs FEIF4LIF) ot T~z DA, R EDATIZ D 1T« SsHiEE
PRI TR D e o e, o, (LA S W tey VAR & — RO AAARMRG S XU T A 4 v

4 ¥ 27 A0 Mohs WHEEIZH 6 CH ot RSO RFIBR TS L x5

R E DFFEEERBA O RV Tik Table 212 . .

AL, HEMB X072 Y 2721 fliicounwTitik X i3t
i Adehotohl, A4 2E 1 [Tz onTii3m 1) W.D. Miller: D. Cosmos XLIX; 1, 109, 225
DOERFUERADEE LT R LT H » 1. (1907) ; R.J. Grabenstetter, R.W. Broge,
F.L. Jackson, A.W. Radile: J. Deutal Res.,

F0T8 L OEDD 37, 1060 (1958)
2) W. Souder, I.C. Schoonover: J. Amer,
WA E OROPITE T XOMIREC oW T o Dental Assoc., 24, 1817 (1937)

SEAVE L LT metal disc/slide glass Y D/Tizo 3) K.H.R. Wright, J.I. Stevenson: J. Soc.

Cosmetic Chemists, 18, 387 (19G7)

O L ;2 s e
TR Lie, R ik ch b8, BIETY a) WAL, 21, 135 (1975)

COHECERITERE & e AN DB Z a0, 1]

REFOT 7R L4 v @&ﬁ4~#xwvyw
) = ER X B HERDOWT

W 5« IARMEER

Determination of Acrolein in Ambient Air by Use of Modified
4-Hexylresorcinol Method

Noboru YAMATE and Toshiro MATSUMURA

Modified 4-hexylresorcinol (4-HR) method, which samples acrolein in the polluted air into sodium
bisulfite solution, was established. Compared to the traditional 4-HR mecthod, modified method
keeps the sampled acrolein stable, and has less interfereance gas effect. This method should be
quite effective for determining the very small concentration of acrolein in the polluted air.

(Received May 31, 1976)
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Table 1. Collection efficiencies of acrolein into 196 sodium bisuifite solution at ice

water temperature

1% Sodium Sampling Sampling
Acrolein bisulfite air flow time Absorbance at 605 nm
conc. solution rate
(ppm) (ml) (I/min) (min) 1st bubbler 2nd bubbler 3rd bubbler
10 1 60 0.400 — —
0.25 10 1 100 0. 760 0.005 —
10 2 60 0.758 0.046 —
10 2 100 1.22 0.059 —

—: No color is formed
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Fig. 3. Comparison of determination results
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method and modified 4-HR method
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Table 2. Determination of acrolein in polluted air by 4-HR method and modified 4-HR

method

Acrolein, ppb

Sampling place Sampling date Sampling hour Modified 4-HR 4-HR method
method
May 12, 1975 10 : 40~12 : 40 7 —
July 15, 1975 10 : 50~12 : 50 <3 —
July 19, 1975 9:10~11:10 4 —
" 11:15~13:15 3 —
Kasumigaseki " 13 : 20~15 : 20 3 —
in Tokyo July 22, 1975 10 : 40~12 : 40 <3 —
July 29, 1975 10 : 50~12 : 50 3 —
Aug. 15, 1975 8:15~10:15 5 —
" 10:16~12: 16 3 —
" 12 : 20~14 : 20 3 —
" 14 :21~16 : 21 5 —

—: Red color is formed
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1) WF 5, IARMEER : A1, 93, 130(1975)

2) LR. Cohen, A.P. Altshuller: Anal. Chem.,
33, 726 (1961)

3) K.W. Wilson: Anal. Chem., 30, 1127 (1958)
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Summary of Air Pollutants Levels at the National Autoexhaust

Monitoring Station at Three Locations in Tokyo from

January to December 1975

Noboru YAMATE, Toshiro MATSUMURA and Eiji HicucH1l

This report presents summarized results of air pollutants levels at the National Autoexhaust
Monitoring station at three locations (Kasumigaseki, Itabashi and Shinjuku) in Tokyo from January

to December 1975.

The results were shown in Table 1 and Fig. 1~Fig. 9 respectively.
(Received May 31, 1976)

19624 XA (BlfE, KRREHELE:) ol
BizfEioys, KRAFRIVESHOMEINBITE S hic
DT, FERTHWTRBEDTHIY A2 G0 RA
FYEO DO BT FUBORMRBREENTE L L
L, Pl otsiiic X b cheff-fk. 2ok
SEORGUT b L3 EMPNT W TIRIREA O 3 27T
CARRIGHET 2RI L, 19644E 1 A2 bV
¥, PTG, B, ZiResEs, —
LS RONER R LT w5, o, Ty bie
Bz $\T1968:E 1 A bR AT A5 e ¥, 19704F
3AMBLREKSE, 1I97TUES A bAFv &4V, K
BT R O 0 TUENR 35\ TR ISTISE10 /3 o B JRAL
HREONERIHDE., R HORMEY » 1Rk
Lo E LIRS, ¥, OEIEHEA
12 X AR OEIR e U B IHE YR 7 R OB
SR EONTAT oo TWD, s, TRH3 A
T OTIEITIREIT O FERILER19724E 4 A5 BT
I st & niess, JUERTHITURET oKz X b
M I LT 5.

AGR 197545 1 A 6 12 IO JER DR TH
.

o Aok

T OFTERETRITH, & TR A
XA YEREE AN E LTS, WEIRR
RO ERA I\WT, EAH7E LTRY B,
SRR & LTI, THHET E LG R EE LT,
FRENOHUHHCTBER LML LTI9644E 1 A D
FERRE L. LiL, ToBEIMTH LD

HRUTr O ER OIS B IE A,

1. Jmihs

(U BIEm AR AARTStH o wEi v iz
W3 5E0meRRahtnws. JEd R ez
R 1 B9 40000 BTH 5.

= OPEFTZ19734E 2 AR [ OB TR &
BGRLLLDOTHS.

EIGNERT TR0 GRS
RUURT 2-2) of i (BE175) i o450
THDIhTWS. FUGISINni LTy, |
AL TR WS IERE M B EAR T L T o
5. PRINOZEEL 1 BH 60000 B THB.

(VFETERT  FEHZER GBI R XPIIEIr11)
OTHR 4 Bl T 2 EMTB ORIt Eh T D
T2IE7 A HWERT- T .

(QKEITIUERT  19654E 9 TS KNI 2225 OFL D
WPy GEEREZERGH 1T ) wREEShE
K DAkA LAt 3z 0 22 0197445 4 A% b » TR
L, LROFmIncs L. s, TOMEZEIXE
JHATHT E TR 7 53§08 5 iz LT b, 1 HOZXK
Sy 140000 B TH - 1.

2. AHEIRBOEN

KMEINTIR PGS BT EHIEAHY & R T
5.

(=fRfbv s 5 AR, DE B 0~
0.5 ppm.

CIFEE TR TT BHELAR, 1Yo D1 H
v v MZEg 1m? of 1 pg OIS,

()—efbpss  AMIHRATRIRITN, NE H R 0~



IR + FRIBP 3 AT E % 8 BYITHk L o7 A BREIEC 351) 5 K S5 Y DU RS SR O 3E
(197541 A ~12H) 143

50 ppm.
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Table 1. Summary of air pollutants levels
Number of Number of Hour value
Pollutants Station hours days min. max.
Sulfur dioxide Kasumigaseki 8680 362 0.01 0.10
(ppm) Itabashi 8561 357 0.01 0.42
Shinjuku 7940 331 0.01 0.09
Three stations 25181 1050 0.01 0.42
Dust (pg/m?3) Kasumigaseki 8688 362 8 765
Itabashi 8369 349 4 2467
Shinjuku 8682 362 9 895
Three stations 25739 1073 4 2467
Carbon monoxide Kasumigaseki 8757 365 1 18
(ppm) Itabashi 7804 326 1 17
Shinjuku 8160 341 1 15
Three stations 24721 1032 1 18
Nitrogen monoxide® Kasumigaseki 7973 333 0.01 0.35<
(ppm) Itabashi 8411 351 0.01 0.35<
Shinjuku 8362 349 0.01 0.35<
Three stations 24761 1033 0.01 0.35<
Nitrogen dioxide? Kasumigaseki 7759 324 0.01 0.15
(ppm) Itabashi 8174 341 0.01 0.22
Shinjuku 8346 348 0.01 0.20
Three stations 24721 1013 0.01 0.22
Formaldehyde Kasumigaseki 7274 306 0.001 0.046
(ppm)
Oxidants? Kasumigaseki 8438 353 <0.005 0.213
(ppm)
Total hydrocarbon®  Kasumigaseki 5938 248 0.5 2.7
(ppm) Itabashi 6980 292 0.4 6.1
Shinjuku 6826 285 0.4 5.3
Three stations 19744 825 0.4 6.1
Unsaturated hydro- Kasumigaseki 5604 234 <0.05 0.6
carbon® Itabashi 5729 240 <0.05 0.5
(ppm) Shinjuku 2805 117 <0,05 0.4
Three stations 14138 591 <0.05 0.6
Traffic volume Kasumigaseki 8034 335 40 2640

(cars/hour)

1) saltzman factor: 0.72
2) no corrected value for nitrogen oxides

3) as propan
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in Tokyo (Jan.~Dec., 1975)
Hourly-average Day-average Month-average average
min. max. min. max. min. max.
0.011 0.041 0.012 0.056 0.016 0. 030 0.023
0.010 0.046 0.010 0.080 0,017 0. 030 0.023
0.013 0.041 0.011 0.050 0.021 0.031 0.026
0.010 0.046 0.010 0.080 0.016 0.031 0.024
35 148 16 339 49 120 75
30 162 12 408 44 113 69
35 182 17 454 48 141 81
30 182 12 454 44 141 75
1.0 5.3 1.1 7.5 2.2 3.9 3.0
1.2 6.8 1.2 6.7 2.1 4,2 2.7
1.3 5.0 1.0 6.9 2.1 4,2 2.9
1.0 6.8 1.0 7.5 2.1 4.2 2.9
0.020 0.123 0.011 0.177 0.035 0.097 0. 055
0.020 0.214 0.013 0.234 0.039 0.137 0.068
0.016 0.097 0. 008 0.167 0.031 0.070 0.043
0.016 0.214 0.008 0.234 0.031 0.137 0.055
0.009 0. 069 0. 007 0.078 0.018 0. 047 0.028
0.013 0.062 0. 007 0.098 0.017 0.048 0.034
0.011 0.048 0.007 0.071 0.022 0.039 0.033
0.009 0. 069 0.007 0.098 0.017 0.048 0.032
0.0021 0.0153 0.0021 0. 0222 0. 0038 0. 0089 0. 0057
0. 007 0.074 0.004 0.112 0.012 0.058 0.031
0.65 1.11 0.56 1.55 0.76 0.98 0.85
0.97 2.49 0.73 3.35 1.07 2.08 1.27
0.60 1.84 0.46 2.96 0.64 1.59 0.99
0. 60 2.49 0.46 3.35 0.64 2.08 1.04
0.10 0.24 0.06 0.34 0.13 0.19 0.15
0.11 0.23 0.06 0.25 0.16 0.18 0.17
0.07 0.20 0.06 0.22 0.11 0.13 0.12
0.07 0.24 0.06 0.34 0.11 0.19 0.15

56 2008 344 1496 944 1128 1033
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é 0.5r «—— Kasumigaseki £ 0
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Fig. 7. Yearly variation of unsaturated hydro-
carbon concentration in Tokyo (1970
~1975)

»H5.

AL LT AT e FORFBER© 1 KeRIfID EF
(i, 0.0057 ppm THH, FIFEIZH Ui
@ERLTw5 (Fig. 8).

. x4 b

FALBE RIS X » TERT 3B E oRK T,
FOEERMIA Vv EVBRTWS. B BER
DA F v & v P REOEFHNL 0.031 ppm TH D,
BRI LTo o ia LR LCuw5 (Fig.9).
7o, AF vV MIENizoWT, —BIEEFRRT
TEMESEOIIEILT o T,

8. ZOE

iy BIOWERT O4E P ZGnLY (B/1F) 1%, 1033 &

centration at Kusumigaseki in Tokyo
(1971~1975)

THY, HFERELTHIEWOHgERLTWS.

o, BUGTIERTOZGRITIY, FHUT I H:\T1970
D BIEE 1 B4R E 21T - T 528, At
X% & 1975 SFiT SV B PR E (B/RE) 13, 2021
BTH Y, WFEREL TR OB R LT
5.

X [N

1) EXpfe AR, EERRBIMERNSES  ®
TR 3 Hi R 0 KRTH U ISE A IS R R O HT BE,
19654F, 196647, 19674F, 19684F, 19694E, 1970
i, 197145

2) ErfpERB, REITAKERERAEliA%
RN 3 AT OKRETG R IERRERS T
DOHESE, 19724F, 1973%F, 19744, 19754F
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Antitumor Effects of Compounds Synthesized in the

Department of Synthetic Chemistry

Michiko ANzal, Ikuo Suzuki, Shozo Kamiva, Toshiaki NAKASHIMA,
Masahiro NAKADATE, Akitada NAKAMURA, Shoko SUEYOSHI,
Masayuki TANNO, Makoto MIYAHARA,

Shigeyoshi OpASHIMA and Motoi ISHIDATE, Jr.

Antitumor activities of 110 compounds synthesized in the Department of Synthetic Chemistry,
were tested with AH-13 system and also with L-1210 system.
As shown in the Table, some of nitrosoureas, nitroguanidines and pyridazine derivatives were

effective against AH-13 cells.
derivatives were effective against L-1210 cells,

Some of nitrosoureas and pyridazine bis-(2-chloroethyl} aminomethyl

(Received May 31, 1976)

BAATELILE Y &, ERFEROBRHI2ET, il
BRI O A2 ) — = v 7o T, BERT 110
BMEZ 258 2T A2 Y =2V 2R KETL
oo SEED S LoD OWTHETS. &
RO TN TYBCTERINLLDOT, A7
V=V v/ =L LTH 2D E-BEY
FLi.

Ry N==2 i HE

(1] AH13 A7 Y —~=vrov2xy s (KIS,
Fvl)avZvb)

AH-13 #ifa 10%/rat #GIEW (G.p.) wBEL, 3
H&EAGRZ AH-13 flasifiigstiRiBie/io e
FEnD, LEWEHRE L. BERIT YY) 295y
b3 AR 1 B O KEHE (MTD) 23 &
WkEL fo. 1TE6IE, 2~3 Ptz 1 H 1[85 AR
¥t ip. BEL. 2RISR kOEHERE -
B, SRR 7~9 AERIEC L.

AH-13 A 7Y — = v # O3 THEIEN

& fF R
i
30R 60H
+ 0/6—2/6 0/6~—1/6
+ 2/6—6/6 1/6-3/6
+H 4/6—6/6 2/6~6/6

(2] L1210 22 Y —=v oA 5 (Y v 40
7, CDF, =9 &)

FERX LT AH-13 A7 Y —= v 7Y AT LTHE
DB >t fbEMOH, ZOVAT AT S & .
L-1210 #ifg 105 /mouse % i.p. fEHIL, TBHiF: 2
F XUV 6 B fbAlE ip. BEL 0 5T
v PO MTD »&EZEIEBMBRRD, 1HEE1HES
EomirE Avie. FEMEATFERIE T/C2X 94T
feus, T/C=125 2%ZhED D EHE L. Tnds,
BRIIBHEE 7~9 HERET L.

%

ALY =V IEPTIALBE O, L¥ER, B
IO ORISRk Y TH S,

(L = PAYRIERUMELEY
E-11 : 1, 1'-Ethylenebis (1-nitrosourea) *~¥, dp 129°
E-12 : 1, 1"-Trimethylenebis(1-nitrosourea) »¥
dp 108°
1, I'-Tetramethylenebis (I-nitrosourea)»¥,
dp 133°
1, 1'-Pentamethylenebis (1-nitrosourea) >,
dp 144-146°
1, 1'-Hexamethylenebis (1-nitrosourea)=»,
dp 135°
1, 1"-Heptamethylenebis (1-nitrosourea),
dp 156-157°
1, 1-Octamethylenebis (1-nitrosourea),
dp 161-164°

E-13:

E-51:

E-14:

E-49 :

E-50 :
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E-52:

E-53:

E-15:

E40:

E.54:

E-36:

E-37:

E-32

E67:

E61:

E-90 :

E-97 :

E-98 :

E48:
E-89:

E91
E-80:

E-78 :

@)
E-1

E-2

E-7
E-8
E9
E-10:
(3)
E-77:

E-81:

1, V’-Nonamethylenebis (1-nitrosourea),

dp 165-168°

1, 1’-Decamethylenebis (1-nitrosourea),

dp 177-179°

1, I’-Dodecamethylenebis (1-nitrosourea),
dp 194-196°

1, I"-Ethylenebis(1-nitroso-3-nitroguanidine),
dp 230-231°

1, I'-Tetramethylenebis (1-nitroso-3-nitrogu-
anidine)»®, dp 145-146°

1, 1'-Hexamethylenebis (1-nitroso-3-
nitroguanidine), dp 184-185°

1, 1"-Ethylenebis (1-nitroso-p-toluenesul-
fonamide), dp 118°

: 1, 1'-Hexamethylenebis (1-nitroso-p-

toluenesulfonamide), dp 102-103°

1, 1"-m-Xylylenebis (1-nitrosourea), dp 117°
1, 1'-p-Xylylenebis (1-nitrosourea), dp >230°
1, V-0-Xylylenebis (3-methyl-3-nitrosourea),
dp 91°

1-Methyl-1-nitroso-3-[2- (N-methyl-N-
nitrosocarbamoyloxy) ethyl] urea®,

mp 65-66°

1-Methyl-3- {2-(N-methylcarbamoyloxy) -
ethyl]urea®, dp 132-134°

1, I'-Ethylenebisurea®, mp 193-194°
1-Nitroso-1, 2, 3,4, 5, 6, 7, 8-Octahydro-2-
benzimidazolone, dp 195-200°

: 3-Nitroso-1, 5-ethylenebiuret, dp 185-186°

1-Methyl-1-nitroso-3- (4-pyridyl) methylurea
oxalate, dp 140°

1-Ethyl-1-nitroso-3- (4-pyridyl) methylurea
oxalate, dp 120-121°

S = gt F P 0

: 1-Amino-1-methyl-3-nitroguanidine®,

dp 166-167°

: 1, 1-Dimethylene-3-nitroguanidine™,

dp 138-139°

: 1-Methyl-1, 3-dinitroguanidine®, mp 81-82°
: 1.Ethyl-1, 3-dinitroguanidine®, mp 45-46°
: 1-Propyl-1, 3-dinitroguanidine, mp 50-51°

1-Butyl-1, 3-dinitroguanidine®, mp 69-70°
O-Bfie kOFLILT I BEHL

O-(2, 4-Dinitrophenyl) hydroxylamine®,
mp 106-108°

O-Picrylhydroxylamine®, mp 98°

E-83:

E-85:

E-92:

E-93:

E-95

E96:

E-99:

€Y

E-28:

E-29:

E-30:

E-31:

E-33:

E-22:

E-41:

E-56:

E-55:

E-68

E-75:

2)

O-Mesitylenesulfonylhydroxylamine®,
mp 88-93°

0-(2, 4, 6-Triisopropylbenzenesulfonyl)
hydroxylamine®, mp 131-135°

Ethyl O-(2, 4-dinitrophenyl)acetohydro-
xamate'®, mp 110-112°

Ethyl O-picrylacetohydroxamate®,

mp 94-96°

: Ethyl O-(2,4,6-Triisopropylbenzenesulfonyl)-

acetohydroxamate®, mp 73-75°
Ethyl O-(mesitylenesulfonyl)-
acetohydroxamate®, mp 44-48°
Hydroxylamine-O-sulfonic acid!?,
dp 209-210°

EVS B8R
=rrEY X vE S IUBEE LAY

: 3, 6-Dimethyl-4-nitropyridazine 1-oxide'?,

mp 117-118°

: 3, 6-Dimethoxy-4-nitropyridazine l-oxide!?,

mp 112-113°

3, 6-Diethoxy-4-nitropyridazine Il-oxide!®,
mp 74-75°

3, 6-Dipropoxy-4-nitropyridazine l-oxide!®,
mp 65-67°
3-Methoxy-6-chloro-4-nitropyridazine
l-oxide!?, mp 145-146°
3-Ethoxy-6-chloro-4-nitropyridazine 1-oxide,
mp 124-125°

3, 6-Dimethyl-5-nitropyridazine 1-oxide!®,
mp 85-86°

3, 6-Dimethyl-4-hydroxy-5-nitropyridazine
1-oxide!®, dp 184°

: 3, 6-Dimethyl-4-hydroxypyridazine

l-oxide'”, dp 242-243°

1-Methoxy-3, 6-dimethyl-5-nitro-4 (1H)-
pyridazinone!®, mp 78-79°

3-Methoxy-4, 6-dinitropyridazine l-oxide!®,
mp 130°

3-Methoxy-4-nitropyridazine l-oxide!®,
mp 102°

: 4-Nitropyridazine 1-oxide!®, mp 149-150°
E-74 :

3, 6-Dimethyl-4-nitropyridazine

1, 2-dioxide?®”, mp 158-159°

3, 6-Dimethylpyridazine 1, 2-dioxide??
dp 216°

EY Fovwv=y eI
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E-43 : 2-Piperidinomethyl-4, 5-dichloro-3 (2H) - E-26: 2,3,5,10-Tetrahydro-1H-pyrazolo[1, 2-b] -
pyridazinone®?, mp 115-116° phthalazine-5-onc methiodide®?,

E-44 : 2.Morpholinomethyl-4, 5.-dichloro-3 (2H)- mp 198-203°
pyridazinone®®, mp 127-128° E-70 : 1-Hydroxy-2, 3,5, 10-tetrahydro-1H-pyrazolo-

E-45 : 2-Piperidinomethyl-6-hydroxy-3(2H)- [1, 2-b] phthalazine-5, 10-dione?®,
pyridazinone??, mp 180-181° mp 206-207°

E-46 : 2-Bis(2-chloroethyl) aminomethyl-4, 5- E-71 : 5, 10-Dihydro-1H-pyrazolo[1, 2-b] -
dichloro-3(2H) -pyridazinone®?, mp 75-79° phthalazine-5, 10-dione3®, mp 221°

E-47 : 2.Bis(2-chloroethyl) aminomethyl-6-hydroxy- E-72: 2, 3,5, 10-Tetrahydro-1H-pyrazolo[1, 2-b] -

E-76 :

3)
E-3

E-18

E-23:

(5

E-19:

E-20:
E-34:
E-35:

E-58 : 4-
E-59:
E-60 :
E-62:
E-63:
E-66:

(6)

E-21:

E-24

3(2H)-pyridazinone?®, mp 143°
3-Hydroxy-6-bis (2-chloroethyl) -
aminomethylpyridazine l-oxide
hydrochloride®, dp 179-181°
150 B0 Sy SRR i1} i

: DL-2-(3-Amino-3-carboxybutyl) -6-hydroxy-3

(2H) -pyridazinone??, dp 272-276°

: DL-2-(3-Amino-3-carboxypropyl) -6-hydroxy-3

(2H) -pyridazinone??, dp 233°
2-(2, 5-Dioxo-4-methyl-4-imidazolidinyl)
ethyl-6-hydroxy-3(2H)-pyridazinone?¥,

dp 192-195°

P L
3-[D-arabo-Tetrahydroxybutyl] -cinnoline®,
mp 204-205°
4-Nitrocinnoline 1-oxide®®, mp 182-183°
4-Thiosemicarbazinocinnoline, dp 212°
4-Thiosemicarbazino-6-nitrocinnoline,

mp >360°
Hydroxy-6-nitrocinnoline®”, mp 330-331°
4-Hydroxy-8-nitrocinnoline?®, mp 183-185°
6-Nitrocinnoline?®, mp 200-201°
5-Nitrocinnoline?®, mp 151-152°
8-Nitrocinnoline®®”, mp 136-138°
3-Nitrocinnoline 1l-oxide?®, mp 214-215°
il DR A= L7}

1, 4,6, 11-Tetrahydropyridazo[1, 2-b] -
phthalazine-6, 10-dione®®, mp 263-268°

: 2, 3,5, 10-Tetrahydro-1H-pyrazolo[1, 2-b] -

phthalazine methiodide3?,

mp ARG

phthalazine-5, 10-dione®P, mp 199-202°
: 1-Phenyl-2, 3, 5, 10-tetrahydro-1H-pyrazolo-
[1 2-b] phthalazine hydrochloride, dp 234°
N RUEUSFZLD M) 7Yz 558

E-73

o
%
4-(3-Cyano-1-triazeno) pyridine-1-oxide
potassium salt, dp 229-232°
1-Methyl-4- (3-cyano-1-triazeno) -4 (1H)-
pyridone, dp 158-160°
: 4-(3-Ethoxycarbonyl-1-triazeno) pyridine
l-oxide, dp 192-194°
: 6-(3-Cyano-1-triazeno)-tetrazolo-[b] -

E-57:

E-79:

E-82

E-84
pyridazine, mp >300°

ZDED{EEH
5-Methyl-4, 5, 6, 11-tetrahydropyrrolo [1, 2-b]-
[2, 5] benzodiazocine*?, mp 104-105°
1-(2-Cyanoethyl)-3-hydroxy-6 (1H) -
pyridazinone, mp 198°

8
E-27:

E-69 :

E-87 : «, 8-Di(4-pyridyl) glycol dimethiodide,
RS ¥ dp 220°% E EED g N LA ',‘”
E-88 : 1, 3-Di (4-pyridy]) propane dimethiodide,
mp 141-142°
E-42 : 2,4, 5-Trimethylaniline
E-64 : N,N-Diacetyl-p-toluidine
E-65 : N-Acetyl-N-hydroxy-p-toluidine
E-91 : 1-Phenyl-1-hydroxy-3-methylurea, mp 121°
AV —= R
Bl is o Az Y —=v 27 #EREUTRL
7.
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(1) Nitrosoureas and Related Compounds
L-1210
screening structure AH-13 screening
number screening Max. T/C
o. YO NO
E-11 iC-N—(CHZ)n-I‘\I-Cf n=2 + > 362
E-12 H:N ? n=3 H+ > 226
E-13 n=4 H# > 278
E-51 n=5 H# 163
E-14 =6 H 186
E-49 n=7 4+ 171
E-50 n=8 H 165
E-52 1n=9 + 134
E-53 n=10 - 112
E-15 n=12 + 111
NO NO
HN NH
E-40 \jc—ﬂwcm),.—zlr—c% n=2 # 113
E-54 0:NHN MNHNO; =4 + 108
E-36 n="6 * 109
E-37 NO N0 n=2 - 9%
- »=N~(CI),—N-50,~ CH
E-32 HC @SO' NGt @_ ' =6 _
E-67 o I?'O §0 0 meta H > 148
N 2
E-61 C-N-1LC CHy~N-C
LN @ \NH, para H 137
Ox .
C—HN-H:C
HC-V — CHy-NH-C?
E-90 NO : “N-CHs - 132
NO
Y 0
C—~0-CHy— CH, =NH-C
E-97 H;C -‘\I" \ITY_CHS +*
NO NO
0 0
E-08 \>c-o ~CH,-CH~NI[-C —*
H;C~HN \NH—CH;
0, 0
E-48 C—HN—-CH:— CH.—NH-C -
N “NH,
E-89 - 107

NH
e
OhS
\N/
|

NO
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L-1210
screening structure AH-13 screening
number screening Max. T/C
,CH:~CH:
E-91 Il\'H I}IH - 96
C C
NO
I]IO
CH:~NH-CO~N-R
E-80 P R=CH, -
E-78 | R=C,H; -
N
(2) Nitroguanidine Derivatives
N NH
E-1 H;C—N-C -
“NHNO:
CH.  /NH
; N- -
E-2 cie T ANHNO:
E-7 NO: NH R=CH, #+ 113
E-8 “NHNO: R=C,H; + 115
E-9 R=n-C;H, + 111
E-10 R=n-CH, -
(3) O-Substituted Hydroxylamine Derivatives
O:N Q— O—NH:
E-77 NO. -
_-NO2
E-81 O:N — O- NH: -
“NO»
~CHs
£.83 IIsCQSOz'O—NHz _
NCHa
CH;
CH—-CH;
HC X
E-85 i, C/HCQSO;:-O—NHz - 107
CH—CH,
“ci
CH;
OgNQ—O-NzCiOC
+Hs -
E-92 NO: .
(N0 g
s 0:N O—N=C
E-93 < 2 £ NOCII; + 103

NO:
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screening
number

structure AH-13
screening

L-1210
screening
Max. T/C

E-95

E-96

E-99

/CHa
CH-CH;

CH:

C /

HOc $0,-0-N=C _
H:C NOCH;

N }:Hs

Hs;C- S02-0-N=C —_
CH;
HoN-0O-80:H -

(4) Pyridazine Derivatives

1) Nitro Compounds and Related Compounds

E-4

E-28

E-29

E-30

E-33

E-22

N\
H+

I+

H+

101

108

100

109
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=X
47

i 94
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4_

L-1210
screening
Max, T/C

AH-13
screening

structure

screening
number

=} 8]
e V=7,
Z—C O=
o\ c _
Q . Q
] S =

-
<@ Ay
= =

E-56

H

E-55

H

E-63

E-74

radel

AN CH,
N
M

H; C

E-75

Mannich Bases

2)

101

E-43

110

H

[N ]
//N\ AN
\

O 4
O\ 7/ \
O
=
i
=

114

E-45

Cl

S
4

113

.
ST
kS e,
55
jauiiieal
[ NS}
N
pd
jao]

0

E46
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L-1210
screening structure AH-13 screening
number screening Max. T/C

BT 10~ SN CH2 CH: CL i 194

NCH2N(Gy, CH 1

E-76 f\,( OH + 131
CIH;CH:C N (HCI)

CIH, CH, G N H2 7N
0

3) Amino Acids

20
1 =
E-3 10" N “CH, CH: C—COOIL 100
f\f o NH:
E-18 10" SNNcr: cH, Cr-coott -
NH:
= /0
HiC 0
E-23 10" SN ¢ 2cm-c'\’c N-Na -
NH-CO
(5) Cinnoline Derivatives
@f\r (CHOM); CH OH
- N —
E-19 N
NO:
AN
E-20 N + 115
o
0
NHNHCSNH;
R
E-34 N -
NHNHCSNH;
OzN@E‘\’
E-35 N -
H
E-58 OJN@P\ -
N
N
OH
E-59 \ -
e
NO:
E-60 OlN@(\ -
N’N
NO:
E-62

Z
\\Z/;
|
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L-1210

screening structure AH-13 screening
number screening Max. T/C
X
E-63 ' N:N —-
E-66 §/N -
o}

(6) Bridge-Head Hydrazines

0 ‘
{ X i
E-21 Il\Ij
0

(IZH:;
S0
N I~
CH;
/\&>
E-26 N -
r I
0
0
/\Il\v
E-70 N H
0
0
1] .
E-71 Y
N
0
I
)
E-72 N
1l
0

s
P
E-73 ‘> 1ICl
~Y

(7) DPpyridine and Pyridazine Triazeno Derivatives

N=N-NK-C=N

- .
0
N-N=N-C=N
E-79

| |
N

!
CHs
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L-1210
screening structure AH-13 screening
number screening Max. T/C

N=N-NH~COO C:H;

E-82 z |
\N —
1
0
SN=N-NKC=N
E-81 m >
N -
N=}
(8) Others

CHs

E-27 QCIE -

AN
N
E-69 O SN NCILCIL C =N -

OH OH

7N\ { I, _/ N
-\ -CH-CH N—CH
E-87 H;C 5/;> C— 5> -

W
21°
a
E-88 H; C—{D‘CHZ —CH;—CH: ‘@\T"‘Cl’h _
© oy - —
219
CHj

HsC
E-42 —

E-64 -

o o :
-9 \NH-CH;

* anti-AH-13 effects were evaluated by MED (minimum effective dose) test
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TED

DRGNOA 2 ) —= v IEERB—FERT L.

AH-13 22 ) —=v )

L-1210 A2 Y —=2 vy

L&t =xobdix T/C=125 Dfe{yimiL
(1) =trYRESIUVEILEY 25 15 11
(@ =trr7=v UG 6 3 0
@) O-fiffie rexr7 3 vigilk 9 1 0
() vy xo gk it 24 i 12 a2
= b e 15 6 0
= v=y eI 6 6 2
7 3 7H 3 0 0
(&) vvsy vFEIHE 10 1 0
(6) #He Fyvvbtaty 7 0 0
(7 YV vEBItCY LSV
7V = Yk 4 0 0
(8) Tofinfb&iy 8 0
it 93 32 13
DED XS5z AH-13 oA 2 Y —= v /€ 32/93, (1973)
9 1/3 DGRV EF S R, Fie L1210 o2 10) A.O. Ilvespaa, Q. Marxer: Helv. Chim.
=4
7Y —=vRLY 13/32, #) 40% OIEAHHER Acta, 45, 2009 (1963)
. . . s g 11) Inorganic synthesis Vol. 5 p. 122
HYEIh, i) MFRERL BB LS. T 12) T. Itai, S. Sako: Chem. Fharm. Bull.
&%, X Yo, XY Bk EGIIENLE Y (Tokyo), 9, 149 (1961)
BRDTCAZ Y —=2 VI2ETTTL2L D THB. 13) T. Itai, H. Igeta: ZRik, 75, 966 (1955)

N o pr y = 4 . i . : . . .
= RS DARE S L ORISR O Mo Tl Fl 14) T. Itai, S. Sako Chem. Pharm. Bull
e SN (Tokyo), 10, 934 (1962)
KRETHTRETD S, 15) T. Itai, S. Natsume: Chem. Pharm. Bull.

Zh LOTRO—IBRER N1 AT RIUC X » (Tokyo), 12, 288 (1964)
=, 16) S. Kamiya, M. Tanno: Chem. Pharm. Bull.
(Tokyo), 23, 1879 (1975)
S ik 17) S. Sako: Chem. Pharm. Bull. (Tokyo), 11,
337 (1963)
1) C.M. Samour, J.P. Mason: J. Am. Chem. 18) H. Igeta: Chem. Pharm. Bull. (Tokyo), 8,
Soc., 76, 441 (1954) 550 (1960)
2) H. Lettré, U. Broose: Naturwissenschaften, 19) T. Itai, S. Natsume: Chem. Pharm. Bull.
36, 57 (1949) (Tokyo), 10, 643 (1962)
3) T. Lieser, G. Beck: Chem. Ber., 83, 137 20) i5Ac, &k, #EEk, 93, 59 (1973)
(1950) 21) M. Nakadate et al.: Chem. Pharm. Bull.
4) T.P. Johnston et al.: J. Med. Chem., 6, (Tokyo), 18, 1211 (1970)
669 (1963) 22) fhEF 6 EHIE, 86, 1099 (1966)
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Preparation of 2,4, 5-Trimethylaniline and Sodium 2, 4-Dimethylaniline-
5-sulfonate, and Their Effects on Liver Enzyme Activities

Shozo Kamiya, Akitada NAKAMURA, Atsushi TAKAHASHI,
Michiko ANzZAI and Yoshihito OMORI

2,4,5-Trimethylaniline and sodium 2,4-dimethylaniline-5-sulfonate were prepared for the studies
on the toxicity of azo dyes, Ponceau 3R and Ponceau SX,

The effects of these aromatic amines on liver enzyme activities were examined.

In the mice the

changes in the enzyme activities were more marked than in the rats. 2,4-Dimethylaniline and
2,4, 6-trimethylaniline were more effective than the 2,6-isomer and the 2,4,5-isomer, and the
sulfonated aromatic amines were relatively less effective.

(Received May 31, 1976)
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1z, 40.0g (0.333 ) © 1,2,4- b Y 2FALVH
vk 60g DiKEFORBEANRD. Jlic, 3l.5g

(0.5 ®n) DR EKE L 408 OIRKERTS
Hnz IS0t 5. oWk awitc AR, 1
WL EHR L B L NI btz » ¢, RIESR —5°
~+5° DI LIen bIEMT 5. BMMETH, X
ke bhb, WRTSMELHEL, 3 6R—8HIT
T5. RIGEERKPEDT, FoKFERESML, 7
LU a0 R RER LT, Kitk=—7
A 200mi Fov2mFh L, =—FAhiRk AN
Hz i T5. =—TAERY 10% KRR Y v AW
D 30ml FoTKFARTAN VIELELDET O,
LS. =—FA%PEL, Iz HBT Y Y
A 20g %K 200ml A LT L, KIERHE
H+5. $#53 ofikr ey, WEANIFEICR-
Te b ZATKERET LD 5. FIHEEH LTIt
feEoreihEan, Kiik=—FArchiliT s, =
—F AR EOREREAL, Bohbz —FANRRY
MARTRE S P Y U ATHINE, =—T 25T 5.
W A £ 7~ 20ml iR LTHEML, K—
TUEIRCHIT 5 LT 5. MR FRL, A
&) =T, T 5. A 27 —A X DTHEMT
%. mp 66-70° (3CHR®, mp 71°) @ 2,4,5-+ Y
Fr=brvEy, 12.5g (23%) #{1%. NMR
(r, CDCl3) : 7.75 (s, 6H, CH,), 7.48 (s, 3H, CHy),
3.00 (s, 1H, Ar-H), 2.27 (s, 1H, Ar-H).

2) ¥ 2,4,5-F ) AFAT =) v R bhi
2,4,5-F V) AFr=buv¥y, 16.5g (0.1 1)
YEeRK=r) =N (=& —A 500mi &7k 200 mi
DR WHAEHT 5. N, JEKEksryya
6.6g TKiZ¥s Licias, MK 100g 24 ETo
iz, LSEALLDIOREDTAEETML, Kk
TS RFHRT S . OS2 2R L, PR EoTEH
Kah= & ) — VTG, PREERE S L, WETHY
150 m! iP5, iy =~F 2 200 ml 3o
T2t L, =~ 7 AR RMKTR b ) 7 AT
L, RT Y. PR, KSTFIERER T ARl
AL, MET=—TFA%WEL, Ry c=x7 -1
OPIYEMATIEAT S, W=7 — AT,
i3 5. 9.4g (55%) O} 2,4,5-+ Y 2 F AT
=) URGH, =2 - XOTEEGL, EEOONE
IR, mp 240-242° decomp., 8.0g #*{}%. NMR
for (CHy),CsH,NH, (r, CDCl,) : 7.92 (s, 3H,CH,),
7.88 (s, 6H, CH,), 6.67 (s, 2H, NH,), 3.62 (s,
1H, Ar-H), 3.29 (s, 1H, Ar-H).

ZA-SAFLTZ5-ZINKRBF FUIA

CH; CH3

H.S0,
0C NH:

mc~¢ D-nNH,

SO;H
CHj

+ HsC NH:
SO

TIERI LI 2,4-2 2 F AT =0 v (-3 V)
152.0g %, 50% JEMEGIRE 94 m! bl 140 mi
i Lich ooz i Fomes.

ZOEA MR 140-150° (i 2 RFHMNAL L,
o, kb s, k7 7 AL, K
L, BV A (91,500 g R TET5) CHIN
TA. TWAKTHEIGRMEL, SHaToso itk
DARFED 2,4-L AFNT =Y v-6-ANK VA0
AR L, PR METH 300ml ZiHET 5. U
PR - Y v A 15 g iz b Y T A
HEL, 3OKBATIMMMETS. LAk
B3y v akiPHREL, FPREMETIEEL, Lt
DARRSZRIFL, k=2~ TEd. P
FEALIEHRL, 2@mhxGs. BAEKREYHG, KX
DFHERTSEDARIRED 2,4-v 251072 V-
5-A Ak VEEF M Y a [(CHy) ,CoH,NH, (SO;Na) «
H,0) o 215g (68%) %{}5¢. NMR (r, D,O) :
7.90, 7.57 (s, 6H, CHj), 3.03, 2.78 (s, 2H, Ar-H).

T LEHED in vitro (ST D FEEEEMIC
HLETHE®

2,4-C2FALT =Y v (2,4-DMA), 2,6-0 4+ 1T
=9 v (2,6-DMA), 2,4,5-} Y 2 F A7 =Y v (2,4,5-
TMA), 2,4,6-+V 2517 =Y v (2 4,6-TMA),
2,4-DAFAT =Y vEAAKRVEE (2 4-DMA-5-S)
BLU24-C A F LT =Y v-6-A sk Vi (2,4-DMA-
6-S) xi¥H-L, A EmtEoEbiedl~. D
dd Flfi~ v A LTFENHET o PRI L.

=P AL0.5% 07 =Y vy UMY 38
R4 2 e300y, RMIBERC 351 5 R D 3y  FEER PR
B 112.2% wiiL, 2,4-DMA-5-S ZEcit 111.4%
LAERII L BRI h o 1A%, 2,4-DMA, 2,6-DMA Tt
TIXThZh, 78.4%, 83.85% LEHORAMNAL
i, BLIZRT L, ~F: V082 - 10K
b, Fra—A-6-hA7 7yx—+, FFGEAHEER
ML 2,4-DMA, 2,6-DMA RECEINCET 52,
2,4-DMA-5-S THC B B {ETRHRIETH otz T
AFATVRvEy (MAB) o7 VILoyiiigiko
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2,4-DMA 2,6-DMA 2,4-DMA-5-S | 2,4-DMA-6-S
1) =&
Bl Gk 0.5%, 3Mf | 0.5%, 3WA] | 0.5%, 3R]
~F VAN E R~ A DKHE 39, 3%** 60.6*** 71.1*
MAB @7 VEOR T 45,8%%* 72.3* 75. 3*
FLREDE A SR EAR 70. 8*** 79.2%* 91.7
G-6-P JIiKHKELHR 277.3%4* 113.6 109.1
T3~ RG-HRAT 7 KX —E 48.3%** 44, 8%** 64.4*
WG E RO RNase 183.0*** 121.7 91.5
ol sv b
5% 1.0, 438[H 1.0%, 4FHE | 2.0%, 48E | 2.0%, 48H
~FVANE X~ VDOKRER(L 89.7* 112.9 99.4 99.5
FLUREBLACER R 48.9%* 81.7* 103.4 99.5
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E_—%

SRR AR OB T 2 o — 2 v P TIR L.
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Fi2 T=Y vEL ORI X B~ v ARG
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FLRRLK SREERS 70, 9** 74.5%* 83.5% 93.3
G-6-P [PiKFERESR 215. 4¥** 237. 0F** 139.7* 102.2
TR AGRAT 7 &= 64.5%* 87.0% 91.5 101.3
1RFIIE D = v AR A Lke, BEREGH S JOERzz1 LET.
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Ber., 42, 3602 (1909)

3) “The Aldrich Library of Infrared Specira”,
2nd ed., 1975, p.649. Aldrich Chem. Inc.
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Determination of Morphine Content of Japanese
Opium from 1971 to 1975

Kenshu MocHIDA, Hisashi OxaA, Mamoru NOGUCHI,
Norikazu KoJA and Sumiko UEOKA

Morphine content in Japanese opium harvested during the period 1971~1975 were determined.
The number of samples was 100 in all. The contents were ranged from 8.95 to 20.70% and
average value was 14.09%.

(Received May 31, 1976)

BHAAER2G L b, IBRM6~50E T S i g omo g
B 100 Bifbth o 4 e A SNz oW TIRET 5. SRAE A

B ~NADE L e FEITITDW Tk Table 1, 2
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FRF146 ~50SEEE TRRILLE, MILEIDR LEHEH I
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It 8.95~20.79% T, F1 14.09% Th 7.
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Table 1. Morphine content of Japanese opium.

Average of Range of
Crop season Province No. of sample morphine morphine
content (%) content (%)
1971 Wakayama 11 14,37 12.26~16. 24
Wakayama* 1 12.91 —
Okayama 11 16.82 12.77~20.79
Okayama* 7 14,98 8.95~19.00
1972 Wakayama 7 14.16 13.37~15.33
Wakayama* 1 11.92 —
Okayama 9 14.33 11.61~16.75
1973 Wakayama 7 11.26 10.10~13.08
Wakayama* 1 12,77 —
Okayama 9 13.12 9.16~17.14
1974 Wakayama 5 12.96 11.19~16.19
Wakayama* 1 12.91 —
Okayama 14 14.10 10.72~17.62
1975 Wakayama 4 13.74 11, 99~15, 37
Wakayama* 1 13.29 —
Okayama 11 14.10 10.81~17.15

* samples collected only for study

and experiments.
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Table 2. Classification of Japanese opium samples according to morphine percentage

(Harvested from 1971 to 1975)

Morphine content and number of samples
Province
8 9 10 11 12 13 14 15 16 17 18 19 20% Total 4
Wakayama —_ - 4 6 6 11 4 5 3 _ - = - 39
Okayama 1 1 3 8 3 13 9 6 5 2 2 2 61
Total 1 1 7 14 9 17 17 14 9 5 2 2 2 100

A ORERR CB6#H)
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Studies on the Cultivation of Medicinal Plants. VI
On the Germination and Growth of Bupleurum falcatum L.

Tsukasa HorikosHI, Naojiro HoMMA and Shogo ISHIZAKI

Studies on the germination and growth of first year of Bupleurum falcatum in a vinyl house and
under field condition were carried out from May to Octorber 1974.

1) The seeds of materiales, which were produced in sex regions, were different in formes, for
example seed of Toyama was small and ones of Kanto district were large.

2) The germination percentage of seeds of Tanegashima, Tokyo and Hokkaido in the vinyl

house was more than 50%.

3) After the first year, the growth of tops grown from the seeds of the Tanegashima, Ibaragi
and Tokyo was better than others in the vinyl house, and Tanegashima’s one was better in the

field,

(Received May 31, 1976)
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MBS AT UC RIF R o T 0, Uk, §
WETHBOLL, i, JbfEns
[ER- A

3) IMEIS(CH T MMET  f50UX Table3 @
LD THD. EHGY L, v~ 2 OUIRRG
OIBFEOHINT, E s W23 A Tan s
4 30T, PR 10° §iEo & A LIERTL 5,
ARRTIL 5 AI6HIERL, ARSI S 5 1
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Table 1. Seed Certification of Bupleurum falcatum L.

Perfect Imperfect Weight of
Plot seed seed thousand Grain number Place of seed
(55) (%) kernel (g) of one gram production
1 58.4 37.6 1.7 569 Shizuoka, Gotenba
a 27.5 63.7 1.8 643 Ibaragi, Yasato
i 20.9 70.0 1.7 621 " "
v 62.9 30.1 1.1 955 Toyama, Kamiichi
v 60.6 34.7 1.5 674 Tanegashima, Nakatane
VI 30.1 68.0 1.8 586 Tokyo, Kodaira
Vil 26.5 73.5 1.7 €94 Hokkaido, Nayoro
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Table 2. Germination and Growth of Bupleurum falcatum L. at Vinyle house Culture

Germination *Plant *Number *Length *Width *Hill
Plot percentage height of leaf of leaf of leaf spread
(%) (cm) (cm) (cm) (cm)

1 16.0 5.8 3.1 3.8 0.6 3.6%x3.4
I 31.0 6.9 3.4 4.7 0.6 50 4.5
m 43.0 6.8 3.1 4.7 0.6 4.3 3.9
v 22.0 5.3 2.7 3.1 0.3 3.5 4.0
A% 76.5 8.2 3.5 4.9 0.5 4.0 3.9
VI 64.5 7.1 3.1 4.3 0.6 4.0 4.3
Vi 58.0 7.0 2.7 3.8 0.4 3.9 3.9

* All data are mean-values based on 20 plants per plot.

Table 3. Growth of Bupleurum falcatum L. at Field Culture
Plant Leaf Leaf  Hill spread Main stem Number of
Plot height length width number diam length primary
(cm) (cm) (cm) (cm) of node (mm) (cm) branch

I 28.2 15.6 1.8 21.7x24.9 11.0 5.2 20.1 4.8
I 30.7 14.5 1.6 23.5 24.8 13.3 5.3 17.0 4.4
I 24.3 16.0 1.8 22.1 23.0 10.2 5.0 12.9 3.2
I\Y 28.4 13.7 1.2 20.0 19.3 13.4 4.3 24.0 6.3
v 35.2 12.7 1.5 22.5 21.6 14.3 4.7 28.5 7.2
VI 34.9 16.8 1.8 21.3 22.8 14.1 4.5 32,8 4.7
Vi 3.1 17.3 1.5 23.6 23.2 13.4 4.4 29.8 1.6

All data are mean-values based on 20 plants per plot.
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Studies on the Cultivation of Medicinal Plants, VII
On the Growth and Yield of Bupleurum falcatum L.

Tsukasa HORIKOSHI, Naojiro HOMMA and Shogo ISHIZAKI

The growth and yield of Bupleurum falcatum two years after the seeding under field condition
in Hokkaido were investigated on the seeds obtaines from six regions.
1) The seed of Hokkaido was inferior in the growth of top to the others, but superior in the

yield of root.

2) It was estimated from the results of the growth of the seed of Tanegashima that there could
be no relation between the first year’s growth and the second year’s growth, as well as the yield

of root.

3) The yield of seed was too low for the seed production, even in the seed of Hokkaido in

which the maximum yield of seed was obtained.

(Received May 31, 1976)
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Table 1. Growth of Buplewrum falcatum L. ('75.10.27.)
Fresh
Plant Hill spread Number Diam. of Number weight Place of
Plot height of main stem of primary of top seed
(cm) (cm) stem (mm) branch (g) production
Shizuoka,
I 124.1 66.9x51.8 4.0 8.5 27.4 281.7 Gotenba
Ibaragi,
I 125,1 75.1 50.9 2.9 7.4 25.6 208.1 Yasato
m 118.6 73.8 58.9 3.7 8.1 26.0 196.4 "
Toyama,
v 100.5 73.7 59.5 3.0 7.4 23.8 204.8 Kamiich!
Tanegashima,
v 103.8 70.1 56.0 2.5 8.7 29.0 162.2 Nakatane
Tokyo,
VI 130.2 63.3 55.2 1.8 9.2 25.5 150.7 Kodaira
Hokkaido,
VI 99.2 62.6 52.1 2.9 7.1 24.9 149.9 Nayoro

All data are mean-values based on 20 plants per plot

Table 2. Yield of Bupleurum falcatum L. (’75.10.27.)

Number of .

Root Root Diam. of primary Root weight
Plot length spread root branch Fresh Dry
(cm) (cm) (mm) root (g) (g)
1 22.2 17.8x12.2 15.6x13.7 9.7 17.81 6.64
I’ 20.1 17.5 11.1 12,5 111 5.6 11.46 4. 40
m 27.3 19.9 13.9 12.5 11.3 9.9 12.55 5.36
v 23.6 20.3 13.3 10.9 6.6 6.6 13.44 4.43
v 22.0 16.7 10.7 9.5 5.4 5.4 9.11 3.78
Vi 21.2 21.0 14.3 10.6 6.5 6.5 10. 64 4.46
VI 19.9 18.2 12.4 1.4 6.9 6.9 14,48 5.36

All data are mean-values on 20 plants per plot
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Table 3. Yielding percentage and T-R ratio of Bupleurum falcatum L. (’75.10.27.)

Dry weight of

Fresh weight T-R Dry weight Yielding
Plot Top Root ratio of root percentage ratio to \1

(g) (2) (%) (g) (%) (52)
1 281.7 17.8 15.8 6.6 37.3 122.2
i 208.1 11.5 18.1 4.4 38.4 81.5
m 196.4 12.6 15.6 5.4 42.7 100.0
v 204.8 13.4 15.3 4.4 33.0 81.5
A\ 162.2 9.1 17.8 3.8 41.5 70.4
VI 150.7 10.6 14.2 4.5 41.9 83.3
VI 149.9 14.5 10.3 5.4 37.0 100

All data are mean-values based on 20 plants per. plot

Table 4. Seed weight of Bupleurum falcatum L. in each plot (’75.10.27.)

Plot No. of pertiled plant/20 Seed weight (g)/plant

1 1 0.10

I 5 0.36

I 7 0.84

v 13 1.34

v 10 1.01

Ay 4 0.42
VI 13 1.76
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TR TEhhote, VA4 VEEZ o7 =225 3
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¥ FEOBHRATITH -

77 A% HETP (—HIEREY b o E) 1349 0.3
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AEHE 10 X TEREALCE A E—278% 8~
9cm) OEEFEIIN0.8 TH Y BRIFELINRSB.

lEokRed 1'%, MHREWHIOR &R &
Table 1 O4EHAMERA LT, BHMALERL, &
BB DG PTE T IR R 7.

O FG A TSK-110% 7o fh 3
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Table 1 Retention Volumes of Antipyretic Compounds

’ NTOblle phase Methanol II{Z;%Z ?n ggﬁ’la‘;/gi f?)?m‘li{l‘IB%t‘%o\r/?v
Compound e methanol methanol
Acetaminophen 8.4ml 8.3m! 9.9m!/ 8.8ml
Nicotinamide 8.6 8.5 9.5 9.3
Salicylamide 9.9 9.8 14.2 11.1
Nicotinoyl 4-aminoantipyrine 9.9 10.8 16.6 13.2
Bucetin 10.7 10.2 20.6 13.0
Phenacetin 12.1 11.3 24.4 14.3
Ethenzamide 12.6 11.6 21.9 15.5
Isopropylaminoantipyrine 15.4 13.6 37.4 26.2
Aminopyrine 15.8 14.0 28.4 20.3
Caffeine 21.2 20.1 23.9 15.1

Column : Hitachi gel 3010, 0.5 (i.d.) x50 cm

Detecter: UV photometer (254 nm)

Flow rate: 1 m//min

Sample size: 5 ¢l (sample concentration: 1x1072M or 5%107* M in methanol)

Table 2 Retention Times of Antipyretic Compounds

—
\ Nllacl)xlztlslg' Metha- 17 v/v 80% v/v 5% v/v 1% v/v 20% v/v 1% w/v 0.5% v/v

n-Hexane Chloro-  Acetic Acetic Citric  Ammonia
\ nol in methanol form in acid in acid in acid in  water in
Compound methanol methanol methanol methanol methanol methanol
Acetaminophen 7.7ml 7.5ml 8.8ml 7.5ml 7.7ml 7.6 ml 6.8ml 7.3ml
Nicotinamide 7.9 7.7 8.8 7.8 8.1 7.4 6.9 7.8
Salicylamide 8.8 8.7 13.7 8.3 8.9 8.1 8.0 5.8
ﬁ;ﬁ;ggg;tipyrme 10.4 10.2 15.5 9.3 10.4 8.6 8.7 10.2
Bucetin 9.3 8.9 19.5 8.4 9.4 8.1 8.6 9.2
Aminopylon 5.3 5.3 4.5
Phenacetin 10.3 10.0 22.5 9.1 10.5 9.5 9.4 10.3
Ethenzamide 11.1 10.8 21.9 9.9 10.9 10.8 10.1 10.8
B tipyrine | 128 124 42.6 10.9 12.8 9.0 1.6 12.7
Aminopyrine 13.1 12.8 28.6 10.1 11.5 6.0 6.2 13.3
Caffeine 18.6 17.8 25.1 14.0 17.3 13.0 16.8 18. 4

Column: Toso gel TSK-110, 0.5(i.d.) x50 cm

Detecter: UV photometer (254 nm)

Flow rate: 1 m//min

Sample size: 55 y/ (sample concentration: 1xX1072M or 5X 1073 M in methanol)

W7 vE=THRTRIFINTT Tz LA LB iTD i PlEo#sFied &£ 37%, Table 2 oBFHHICHEE L
oledl, U7 2V ¥T I vREIIE— 7N, THBERRE A AR oM R AETEFIhO 7 =+

#5 A%HR HETP 2 0.2~0,15mm (FSEHI ¢ £ FU, AV TREAT I )T VFEY VEIVT I/
B =Ny Thoile. YU vRER L. 20RRIL TR LR 103. 5, 109. 6,

Y 2 WX OBDERECIAEIE 6l % I0EEAL 982 BX00 103.2% Thotle (BIME 3% w/v 7
T~ 252 183cm (7 =25 &F V) Tzl 0.7 =VEEe 2 27— AT,
%, 4cm (7329 ) Tt 2.5%, 2.6cm (H 7 (FEF2] HiLY /4 3010 3 X OEW # 4 TSK-110
=4 V) TiL3.4% THote. 2 MWT, BEEUTHIRS o ME RS2 B0 LT
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F# OF R OX
1) BAEZS § 93 FomE
2) " g 95 n
3) " 58 »

2. HERONLEY—LERERSRIRIOTOE
SIUENBREREFFERW CEEEREGEIAT IS
74 —C&DHEEERY

CAEM] 2T h R EORBETRIZVEY
— VSRR M LTOE (KATEE
th 30~15mg) EIR TS, Ay —ABHAD
HegRciza vt e 7v i viE?2 i CHVWHR
B, TORMITEENX L, hECThkER
BE3h57 i vREFOMEY ST H0T, BEH
Fl~oFEBETED, Tk, 1y —~2EEHE
OFRED . FOTHER, ¥R7uw bS5 7
4 —DNFAEhTWS. Bk /57 4 —
R EBANEY —ABROSBREETOWTE, TT
iz, Roos® O#ME»HBN, ZOHETE, EEH
Flsho Ay —AEloSER T4 e BIGHE
V0T, HE~NOHBEAEME L, HETRRE
MRk v~ 7T 7 4 —RBREH L.

(EER) #fE g : IYATRON LC-1 (iR
£ 254 nm), FvEofiici LC-1 o Z XA
BYXE 7 4 42— (REHA-S0) fFEE®. #
v i=37rHvy KYOWASEIMITSU-KSD-
45, RBHEDOEA + 7/ 2 2REAR (v T Lk
R). BRBROES  HERT 7 vFa—7

Z AT 4 :5mm(LD.) xX10cm. FEIEAF : iz
#3010 35 X OF 3011 2 2EFT & Lot fiths (%
REROKRT N 22 TIE), BEd: <5/~
NBEE 45~65v/v9o, &BAKERILT A4 VB 0.3~
0.01 M, & B IR 0.3~0.025 M O JiFHCHz L.
Fid ¢ 0.95~1. 1 ml/min, JRIE : 20.5+0.5°

(REH) 2 B3 LicoiidetF o 1 4% Table 112
Tt TRALER—N, TEALEZ~AEBIOT
FAE 2 —ARIEARCELR SR, Tz oy
BB IVANE VAN Z —MTSEE I RIS,
i An € & — AEHITLH &R LTl ik e — 7 %
L.

Zhbita sz — A BER XOBERE G LT
WA E D 5 2%, BHIERFRER Lish -, EH
BRIV IV E Y — AT A £ 7 — ARIER

Table 1 Chromatographic Properties of Bar-
bitals and Antifebric Compounds on Anion
Exchanged Hitachi Gel 3011

Substance P.H. R.T. N
Barbital 5.1 9.8 498
Allobarbital 3.6 16.0 548
Butabarbital 2.9 16.4 440
Butalbital 4.1 16.2 496
Cyclobarbital 1.9 20.0 440
Secobarbital 1.7 30.8 465
Hexobarbital 2.9 29.4 391
Phenobarbital 1.6 44.2 605

Aminopropylon 32.0 2.0 219
30.6 2.2 439

21.4 2.7 230

Nicotinamide

Aminopyrine

Caffeine 10.8 2.8 372
Ethenzamide 2.7 4.4 482
Isopropylaminoantipyrine 9.4 4.6 180
Bucetin 22.8 5.7 307
Phenacetin 19.2 6.6 310
Acetaminophen 34.2 9.5 564
Salicylamide 3.4 32.1 784
Aspirin —

Sazapirin —

Diphenhydramine —
Ephedrince HCI —

Chlorpheniramine male. —

P.H. : Peak height (cm) for substance 1 pug

R.T. : Retention time (min.)

N. : Number of theoretical plates

Column size: 0.5 (i.d.) X10 cm

Mobile phase: 0.04 M NaCl-0.1 N NaOH 609
v/v methanol

Flow rate: 1.1 ml/min.

Detecter sens.: 0.08 Auf

55 % (v/v), 3F\ L DI 65 % (v/v) 2STHTH
[Py ol

RORBEFEARSE YV FAT I FEIV Tt
7327 =vihhE, BRrRBHILLOT, HE
Ll biehrote. YYVFATIFBIV 7T 3
77 = VIIREEAAMEY —ARSEOB MY SR L
TR LU A 27 —VBREXHHTREGE T 5.
BHERERBIHO 77 VB X > TE{ET 5
53, 0.02 MNaOH [l _E cizigEEET, Roos® o
Aok oR) « BSERT F Y o4 (pH 9.0) BIHTIX D
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f
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Fig. 2. k-pH Profile for Hydrolysis and Formation of Sulpyrine
® k, hydrolysis rate constant
O k, formation rate constant
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vailability Db ThOERTREE LS. 3 big, Mk
E RIS h 2 EYOEMAENEEC s 55 4
%, EWORNDEMELF0.5% UTOfEEDD
DOHRE, Tihobb, EHARLIEY O bicavailabili-
ty EIEHPHBETS X REN 2 W5 LT aEE
AR & AR A O RITERORERINE LT
BELEEE LS.

L2>L NF VI® ¥EIERERDIT ORI 30 “HH it
WRABREShBFoReES D Ik 1% 2IEL
b, RETHZEXHAMEL TR Wi VWA, 20
in vitro OEHREROEEMN in vivo DL H D Wi
BRIRRYHM & MBI A BT Lo TR X
" LRBRIRTHB Lo, FHARRABRS i

HHFloREML D CEHYUELIELLY, FETAH
ERBRIE LT,

T, FEHOIEA DL EREL, SPIES
OB L O RE R L, FEEORRIC
DWTHIRBAICRF 2 Tl - ke, ORBHEBED
Batb Tl fe.

1. RERELSSIUTREND

BHET, 7206020 Rl, FREMNS
D, BHOBEXEEILIDEVWIAND, E~F—
thEREEAA Yy v PEEEIR L. BHECHERDR
BERYVAFVVRTFHELWET<5 VA KBr Sl
HWTHELE.

FCREEAA 7y PR, EEOEKFEE X
NI ORELATRE—CHHEVWIRANED T L
RGBTV, KIZARELEY AF VvV HT
(Jeift 1. 06 @ 40~48 mesh DORIF) DEEE S R 4
v FEEIZIT 50 rpm O{EFEETiE Withey 5
LIFFEL TV B L O Ay y F THOEOHIING
FikE B, L, 100rpm L G Tof %
Figeinh, HORBPRBFELDIENED L
to. =7, €— 0 —E0ORa b ERMIERI T
rich, £V AF VR TIEHREOREICLSS
3325, 100 rpm Ll EOIRIC X » TH—HERED S
hie.

%2C, 50rpm Ok 5 EEEIERIZ A v b
O TEEEE A LCAE 135° OB x24T
% LR o—ERE Shk.

Ah, EEEESTAET7<3 VA KBr §& (7~
5 vA 4.2% #&ic KBr 4 900 mg) OEHMEEY
MEETHEE, ZHEM Ay FEXNGEHEOEDL
DEN—FA L, ERPRLER TV T L0
ot EmH—ETIL, 777 VA KBr 80 —%
—DEMCEET A1), BEREDEDPELTE0T
GHERMOFEI D IFLLBRBZ ENED LR
to. @AY v PEETRR S0rpm @ X 5 oiREEE
BoEEOHEHREL Ay v F Tl 2B R % i}
5 EERT LML, 100 rpm Lo EidEIERIT
EHEENRE e s Z bt

2. #BERwICLBEHARER

EIRSFD SO REOE B IE T 507k
HxORERDY, BHADDIVRAEHAR & 0o %X
Pl=® g Y EET® RICAVWLBRT W . X
72, REROEMALFALCRENEELH5%.

Z ZCREME X ABEHRRIE SV, F 27—
VAR RO ERERAL 2 RE LG L. 8
1% 300rpm O=ERREOBBEL AV, ERAHO
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{RFESD 37°+£0.005° i+ a kicx b, ERLS
—~AFA DB LN TEL.

TAEY vEERORFEOEY, BIUVHEEDOR
75 QUGS oOWTHRE LA L 25, R TFORk
ROBGBELBML, FIREDEVWTACY VEDOH
AL BB L.

AR X 2 EHERATEA IR (72
YvEE, AT - EE, AATAV IO VEE A
VEARYVATEAR) KOWTRLIEZ A, £
FNxRIg, HHOBERT, EESHEACHEHR LTV
RIENEZENE, AT EAFDLEE N T L Ah
LOEEDOKIBARE—TH B, FiFE7eEHIR

BAES b,
PRI, L RAGONTER IOITEEL

TR L OBARA Y, KBEWTIERARIETH S
tELZbhS.

3. pH Z{bEMHSERAMHZICE ZFHRBE

BEIEHEANE L B~ LERNERT T 5 & &,
pPH RBENLT AN VHEARLTS. LidisT,
7 h ) EMCERT A EESLHURNE, miEicnn
HEhT, 7420 EITHELIRILELND S,

FTC, EEASAY v MERFHRL, 5o
7o pH bR {f 5 B DT O I AR EE A 3AE L
7o WOMMBIVHAR=S renFa—T Ry T %
L by, R 8 RIS AET 1 %,
TR ) EEEERER 8 BT 2k d b v fe, pH
2 WORAIR L b gradient WL IR, EH
BOPWER7 2 —e 2 BT HESIRIETH
£l

Y, Rt pH TCO I 7wt DEEFRRIESR LTt
TR VAREE e Am — AR T AFO FEILRED
DWTHANN LT 5, FEENTOBEMTHE-2, 74
PV HEMCIRETHEROERI D bhi.

AV F A2y VOGERENLT A5 U MO 250
el LEEREL, For7earflofls, pH I
Ex B 2 SRR E L B WTHRME Lo 5, 1
SLOWF QAL L b FEERTF TR s & <
HWEhasd oLz AEHEM LW LSS, #
F2 T 7 ) P DR HSEIE AR L.

Lie2d- T, pH ZE{b% fE 5 (IR IR D
pH i fEie d HINIRER - KN TH B T &
oo Lo L, M OMERE A7 442 —-D 0
SEONRBLD—HEEITTEE Eabh ot

4. BEHBRICOLT

BEHOBEMEEC S JIFTENEEoREYnEMN
Wi L HUVTHRE L.

7AYY vOEFREER pH 2855 e oh T
KLt Fi, 7AEY vORRSEEpH 3520
4BV ETE VR TWE®, L, 7
AEY VIIMASRC L 0y AmEE L, pHBY
2EBEM—FREY THHeD, FHEHR L LT
0.01N it (pH 2.0) %4 HU B DA R

P s FRFIOBEHERE LT USP XIX ik
Tris-HIREHEAP A IR TV 548, Mattock 52
1% Tris-HAEEMK O pH HRIECHEEShSTVD
TREC LS pHELOD i) vBHRORAY
HERRLTWB. Foe, TrisdGfRfms ko v
HRERICOWT A7 2 § VORI RET
pH Dz 2Tzt Lz, pH 2334 0.4 D7
S, TrisHafBHrc S 30 HINIA & &
fbt52, V vBZHR TN I hots. Lt o
T, pH X 2B HEEOLEME XUMRMEZL 5 pH
TALD Do) vIEE TS MR IR TH D &
B bt

B R

1) The National Formulary, 13th ed., 802 (1970)

2) R.J. Withey: J. Pharm. Pharmac., 23, 573
(1971)

3) G. Levy: J. Pharm. Sci., 50, 388 (1961)

4) The United States Pharmacopeia, 19th rev.
(1975)

5) R.N. Nasipuri, A.H. Khalil: J. Pharm. Sci.,
62, 473 (1973)

6) FAMEKER, $hAREZ, WITIHE, XIHEHE :
EHI, 34, 143 (1974)
7) J.W. Poole, G.M. Irwin, S. Young: J.

Pharm. Sci., 60, 1850 (1971)

8) deisRse, ®iE |, NIRRT, MmIEKIE
FEE 95, 872 (1975)

9) ®BR FH, MIrdisE, HETRAEL BB H—I8:
FHEE, 30, 21 (1970)

10) BARNERGS  HACOE QAR HH — %
fEny, RS, (97D

11) E.R. Garrett: J. Amer. Chem. Soc., 79, 3401
(1957)

12) G.L. Mattok, L.]J. McGilveray, R.D. Hossie:
J. Pharm. Sci., 61, 460 (1972)
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ARy O LR SIT B HEEER
B LOFEMTE TFTHIBOEEC
B3 % B A HIFF T

£ HE K

L FMOMEERNGSLIURAICELETHASE

MOEE

HHEOEYL, BARABHHME (gastric empty-
ing rate; G.E.R.) iyt E 25z bic i vikoR
HEINEDORIX, HHEELEE, OWTLREY
BOLEBHIRLZENMBRTWS. £ T, BlE—
AW HRTWBHIEYD 5 bR bR E 0%
Hbhn 10 oMk « FERIRiconT, Thbo¥
2% G.E.R, LHFH S IE O AR S L O ERE
ERICES JIETHERIET v P ERWTRE L.
7=/ =Ny VEFHREEDE TR TR EARICERD
BEL, 300BERT Y =/ — L Ly FOEREE
BALGER REHLALZ A, HES VIS Iy,
AV e AT VYFEY) Y, TVYFEY Y, ALEY
V, AFVT72VT RS VIZLORRIED 4 ~ 250D
BIENSR BRI, 72T RV Y, U7 z2=20FF
VEsSVILy, TiI)FeEry, ¥ 7207
2V VTCRBEOERED bhirhofc. ThHO
FEHY VT F—n L ORRREE 30 SiTkiT
53V V7w F—romdiEEo LS E G.ER.
FEIE & ORI BB R (r =0.87) 2358 bhi.
¥7: GER. FHPEbR il vy v
i, ABCENRE LAY YV 7 F— AL OfiiElE
BEREx e, GER. KBS EL ot
2=ATESVTCRII Y T e V= A OfERlic b
Babhihots, b, HEve X viEn
JHELEEBIES Y Y e P+ iGN
HH LTy PREBITDHY VT e F—ADMmshiEiE
13, NBREEOBICAEROERRERhote. Lkt
5T, FAPHE LAY YT F—rombiiE LR
PHHEEROMITE L TAbRER v £
VERERLT7 =0T 2 VR ER L OROERIE,
GER. ORMIZ X5 Z LARINT.

2, MBRFOBHLIEHITZIZTOSL FARLELH

OHEEER
BERERGo AT, ARk LE vH LI
wre VEDRRINELMEB IR T V5. 258,
BRI VRAIRIIT A P AT e vE R ET S
L0oMRED, Lo THEsAE v ERAR2RETS

ZENBHBH. L0k hEYRERERRESRE, EER
BOEBRRDHVGIRBETH O BN CHER LSS, &
HRER OB B LR E LS. £ 2T, KRG
DREAERREEE LTS v R OWMRER S
FREMm IR HE T 5 BRI L, ok X
hor=F) Fva (FEEErrevF) AR L
57— (BERIatrE VR 0T v MRS
IETHECOWT, ThEhBERESORE LWE
BBy (V=F ) F v 98.5%, AR ) —
1.5 %) DOBAE L xHBIRG L.

Jn=F VUL bsmg OB5ET, ¥lAALT
7 =143 0.075 mg Pl E GRS PRRICH T 0L
farzbhic. FLHEHOLEIEAED / =
F7 FUa X b ERBRED bRz, Th bkt
T LIRS R, IR vARRINC XA A =
e A4 VOBYEALER o IIMER Th D = L2
Zahit.

3. LREIOFHEEELFEHEORRER

SRNIH PRI L, BAERIGPCHEN LRI
Sha, —7, LR RE LY E, A—¥
Y, F—BIrchIERTRERENELL LN, L
LD bhTWwW3. TOEFO—DE LT, #HE
O (RER) X 3% E CoMRBORR P IELY
RECHEHELRIFLTWAZ LN E L bhiz. 2
T, TOHI2AWT, EHTH» LRSS hicgeHmlx M
WTHET L. i seare~o viERRE > A
W, 50% AT E CORB-EME 2 15085
(A), # 20 703D (B), £5LTh 50% i
T, 10% BARCS HuETHLD (C) D3 &
# (BEfE 3mm, 15~20mg/1 §) %, HFTFRRE LI
HYv7Toy PEAKK 1ml L3icifr L, 6° 0
R T CHEEYRY 75 7 ¢ L. £REA
L HED 77 R AR T RBA LERE TS
Bighote (F7H (A) 0.4°5 (B) 0.1° (O
0.2° DET). /v 7<= ViR & L
o7y P OFIEEER] (A) TIRERY 4 RH%CEE
8.4° KT LUK T2 . §EAl (B) Tit
ATV FIIRECH AL TFRY 2.9° ETL, &
RIETHEE A bhic. shicx LES (C) #54
RO SIMET L8 0.8° CTAFvyFLKREL
%, EEEEER L, R iPRERIET 528
ENRDHBH, ThLO5RN BHERT % L bioavaila-
bility 0 RKEHLEFRE D5 WRBRC KT 58
FlORRIYH OMEIT X 5 BE- B REE O Tk /o W
PeEZLIhDN, BilidosElrnds.
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Fard
=

PEoz bt EXHO bioavailability % # {f
T 7o, MxoRMBBOFEREALIG T2
DA 6, WAL Wi BEoFRINT X 3L
TEf oAk > R UiciB & o R & R0 NI
fEMzowThH+AERFETALEN DD LT D,

Ok WX
1) Japan. J. Pharmacol. 23, 745 (1973)
2) Endocrinol. Japon. 22, 439 (1975)
3) 747 MAARSWESRSE (1974)

4) 14 MR ARERLEESES (1974)

Fe BRI U B fREGRI O FEh & WU,
R BT 5 05E
KEEET SEE RS

SR, BMIKETORBEOREA M E&ME L -
Twb., ChHDRFEEORIEREF =y 7351
I AROEISEH LT W B EERREI o4z
X ABRIRORI, R, HhHlts X U OHRENY
F L.

bR BT & b HEE TR (=2EED
BEAICHHET S & LI X o THR IR RIS
DT, FOHEREFR LU TR TR T
BOMYRTin- T, ZDRIRIES HFEG
ORI, {3 PERARTSAMTAT R RS F
L, ZORRBEONTHRETS.

1. RERBEF(CSTBTREN S (ABA) OR

I, Ry, #FERcoWT

SeRIS BT AN E LR EHE T w5
ASA omiy, Rz, PhihzouvTiy, WERESI
BHEIhTwiw., 22T, Zhbomiz 2Tl
ARG, &, E. coli lipopolysaccharide (=3&#h
#9907 % 0.2 pg/kg THER TV RRIOIRNECH L
ASA DTS- 5D Wik OFEGI R E D fRiz
TR R L. o, ASA X 24 IR G-
FERWTTRT T OB 2R Le. 1512 3RFRINT
12 ASA Rt L2 a2 b S I LA R L
Z LS, ASA OO RTINS T R
RS b, ¥i, RIS ASA
OFFEOWT LR L, Wiholl 4 b 7
#®, MRy R L.

—77, REMFTRINEE, Tibic ASA &b
Ly, Fomiiho ASA SHTREERT ST S
ASA QMR L DTV EETRLAE. L
2L, RPWHRSH 2RI ASA 2ENREL

2T, 2.5~ 3{EDET ASA AR LE. &
AOLDRH» Hhhbh XTI LTV AIRETIR BT
ARV OWRIR, (G UElbR TR 5 5 iy
FUYH#, EHOUDITRINSET S 2R D200
TG LCREL, UT R TTHRET R

st EREHTCIBR Tl fRIIKOM b T
b5, Tiobb, JEEMTIEG 2W5RHR ASA 2L

T3L %, EWN ASA #5128k ASA
DRI 2.5~3 FEFIMcMmLie. 21,
ASA OE(CHFEHOY Y L E SA) M5B 24 R
Iz b MEREAERNN (=SA XRBA LR
BBRAVY) THTH 10 52 H LLEiTERL
fo. EBKR, ThLODBFT W TL T TFORFET
fe o to bR, FEMDHEEC I TTAGIINEE O
T, THSWOETH—ZENLo T T LaiE
L., R BT ASA oRIfEM oS\ T
WipmaitiE LceExs.

2, RERBBCHTIEY CRERFIOBRE, £

#, PEfCoWT

Y VERBFIELTT I Y Y, TYFEY V
o WCHRARE, FEERADIUR S 2REIE 7 $ 2 €Y
v, TvFEY vEERZSL, TORR, midho
FEHREN L. ToOFRREE 154, 30 iy
TERHHY SR TEREf O 40%, 60% L3501
EWHIRRL, TORSEHEITETHEH b PPER
BHEMAEH -t Zh SOBBOREDOMUNLETT
fots. Thbh, €Y VRAFAFIZIEELTEID
M EhD EELORD. CORRYINHT5TIEE
LCRAFBHL TR EERIT A~ 20% KT %
RUk. ¥io, £3ENERmoWTLEHL, B
IR R W T B2 IR T Lo blffifo
MEERIEDE TR EH L bR S,

Proz &k, ThbMiioRi o5k
PRI E B Z MR LI EH LTS,

3. RERMEBFCLITBIEAFOLED TR, K

8, it EonT

VHERURC BT« opitoffic 2 il ko
R DEM U, SMnieshfe i3 s Emsm i
STt Thobb, BIEHERE LD, ZEE
KTz i pons, HREIIEHOHMKPLHROME
YHERTEL DD, ChBOHEHMITERDWT
12, ERFES TRV, bhbIUIE ASA 7 1
€Y Voot LET0R%D 5 midlx
bhic.

T, ASA 7 i€V vERBHALKCEED
RIIT B MBI & F 0 & F ORI
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DWTHERT L.

ASA L7 3/ €Y vif A BHTRMMYO0.2 pg/
kg i.v. #5 oW O & L. ASA % 500
mg/kg, 375 mg/kg, 260 mg/kg, 125mg/kg %0
#5555 1/2 o3BP LTI it » T o R
HIBIE D 42%, 33%, 27%, 16% LjRE3 Liz. —H,
73, ¢y v 100mg/kg, 75mg/kg, 50mg/
kg, 25 mg/kg LfERFGLAE NP I BTITLES
TREEILIR S 46%, 35%, 27%, 18% & M¥ET
B LD,

L L, chbTHOGIIT X 2 fREEIRIZDWT
13 ASA 7o) votiBEaY 375 mg/kg &
25mg/kg, 250 mg/kg & 50 mg/kg, 125mg/kg &
75mg/kg & LRIRERSEM IR 2 B En
T!HE LT oRBBERMRERG L. T bbb,
ASA B IUVT i/ vy vEOMAGIRII L O
o fts TR LA, L, 737 Y v
ASA ofl&¥% 75mg/kg L 125 mg/kg, 25 mg/kg
& 375 mg/kg OPHEOMFSHIR RS O JIhEhIR
ALFHINAPETE R EL DRI NS AFENE
BTFECRL, HHFIL DL RROMEBSIFIZSLON
Faht., chofivhyRETAEFLLTOZ
homaomithE e Lz, T7ebb, e
O G CREOLEH T eRofE LLYE, ASA
737 €Y voRiFEEREDRSDIO QML
I oL EWWERLE. ffe7 3/ vy v 75mg/
kg & ASA 125mg/kg OHABZRDOEENREV T H
ot T OTERFETE ERRORAIT BT BN 0
Ry ERWEELDBRS.

4, RERBEBLCHETIALT7=—=ILT73 FOR

I;, K, sEfcoLT
EBRBFE LTovr A7 > FIOEATRTHED A
N7 rm—7 8 FOFLEL D ORIREEF L.
Thbh, REWHES 2R ANVT y=~1T
3 F 500 mg/kg & O EG LickiR, miEcho Total
MoOBEFIROESE 1RHEB, 2BHBRSWTE
WERC BT B E O MR ORE L5 L 40% &
¥ 20% EEEBUZ{ETFLTWA. L L, Conjugate
FELWERZBED bhith o, ZOBBRIEBE
I OOBRBERICZENIDDEREHEEEIND.
HE42o0F —=ieo\ TR 3EMIEL T
TP pERAUE Ui, = OISR E U RN
PBLIRBHLTWERECNTIHRREOHBICH -
THB MR SR Lt L Tfik b 2 &
PRI TH SRR LI, T, TEBARKAZR
TOLBHAFICR T L ZOMANT T 2 TP R 2 IR
Zich, BT COFHELE WS 7ARnE Tk
e eI R e T d LEN DD EE LS.
Ebi, HERIMEAIRTWIER TS WTLED
FHORE 2 AR OEBICEI VIR ER R LRk
Dk N LT 0BT, T ebh b = L 2106
Licw.,

F F # X
1) B&EEEs, HO3ESWME

2) HAEEFSE, HESHME
3) BARIERS, HOSESRE

B PAR D B I H O R BT 5 5

(FRFNEE48~504E)

PB4 A HEIIA S M fe BUBTEanE T
b AHEMHOZEMCHT 2R 2, IBHMTEEE
W —RBF R 5T L, BERRE 1S (IFH48E)
P. 139 i Uie. BIRIPgEIXIEAn 48 EE X H R
1 50 EEE T CO SEMT T hbhicD T, FOIH
PELDTWMETS.

Fnos 2~ PREEORME I &
b 78 5 HEH ORI DOWT
f£ b B

BIREE 23— PSRRI
ATCORRLERMVFETELHrTHBE L L, EH
BisnErLC=Yv=x535—~+% (ChE) JHEDR
ORI HFNYE b ThH b o DR EMFHE L E
BrEXLRBZLED2ODOF &N S, LFFS
ROPRLEOHME oD HEIETHS.

ZDHNA R~ PRI OREMECBI LCHEE S TR
ELTE Rl bR S HEA AR E W) &
WO2HTHAH. 1211\ 3 metabolic activa-
tion MIHAAMp ORI X b LFAIMEG- L DX
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Table 1. Cholinesterase Inhibiting Concentration of BPMC Metabolites
o ICso (M)
Chemical structure a4
t H Bovine
N Mouse serum
erythrocyte
A B

. (BPMC) 5.2x107® 7.5x1075

2. OCONHCH,0OH CHCH,CH, 3.3%x107® 3.9%x1073
CH;

3. OCONH, CHCH,CH, 3.3x107° 3.9x10™
CH,

4. OCONHCH, C,HCH?,CHZOH 1.8%x107* 3.6x10™*
CH;,

5. OCONHCH, CHCH(OH)CH, 2.3x10¢ 4.8%x1074
CH,

6. OCONHCH, C(OH)CH,CH, 2.9%x10™¢ 4.8%x107*
CH,

7. OCONHCH, CHCOCH, 1.7%107* 2.8x107*
CH,

8. OCONHCH; (iHCHECOOH 1%x107? 1%x107
CH,

s EWSETHY, H2 AR E LR
I  TH IR CHA I N B PR fIA
WA UAMEIREWR LW L ETHE. &
PRI D25 2MATAZ LR BMELLLOTH

b, /L LCREEI VA — FHIbE L ERED
%\ BPMC (o-sec-butylphenyl N-methyl
mate) ¥z bAK.

A% BPMC @ metabolic activativation: $g
Ko [EREA{LE Lo ST L <, BPMC off
MO BT metabolic activation R LCH 53
LUEOH BN, B LT AIERTR
LiiomitInicb oth s, k2 iv BPMC
R & Table 1 TRONAYRIT, 4imERIT
# ChE k-~ aififhth ChE k-5 £4Y
D% DTNB ETdlEL ICs, %R, {Ghiho
R EBRSE I & 0B R R 1.

= b e YA~ OMESER T BRI R
B A - P RIVERTEREAR AR L
T ChE [ ofhic, &0 srix~vFlOEDE
ALDSENTO=rr VLIt > THELB =t r
VIEOEREMYERLTH S EANETHS. b

carba-

AETHEAIh TV BREI L2 — PR 81
ZAFEHZ= e 7H4FENRL, TR OOERE Y
back mutation s L U° rec-assay EIT X hiREIL
Fo. (FEAERUAEEE LRI .

MEER 1) BPMC < v ¥ o 1l fiz
-OCONHCH,;, 2fi7iz -CH(CH,;)CH,CH; #7755
RN X b SN % 513 5 & Table 11277+ X
5w}, ChE [l KT L metabolic activa-
tion DFFIITM S D LfITEhi.

2) =rw AN s— i Table 2RT X 5T
MMNG % MMC ZlEifih s\ it th b AR
FtExATT5. LichioTHATO= b e v{bd#ER
CARIE S L3R — bR 5 (R Rk
WREARHL, KETICRFIES S X5 METE
ThHHY.

E EF H X

1) &K, RE, W : fEL%, 21, 330 (1975)

2) M. Uchiyama, M. Takeda, T. Suzuki, K.
Yoshikawa : Bull. Environ. Contam. Toxicol.
14, 389 (1975)



¥R OB %

Wi 217

Table 2.
in Microbiological Assay

Minimum Amount of Nitrosocarbamates Required for Positive Mutagenicity

_\;Wi\[\l?%lizéﬁ);stem Back

Escherichia coli

“ Rec-assay”
Bacillus subtillis

mutation

Compound T B/r WP-2 try~ Marburg 45T and 17A
NO-CPMC 0.5 pg/plate 0.5 pg/plate
NO-MTMC 1.0 1.0
NO-XMC 5 0.5
NO-NAC 5 5
NO-MPMC 10 0.5
NO-PHC 50 0.05
NO-MIPC 50 0.01
NO-BPMC 50 0. 005
MNNG* 0.5 50
MMCH** — 0.5

- ([)CONHCHs OCONHCH;3 OCONHCH, O CONHCH;
CPMC o xme MPMC MIPC CHCH;
H;C CHs CH; CHs
CH;
OCONHCHs OCONHCH; OCONHCH;3 ?CONHCHx
MTMC NAC PHC 0(’:HCII:; BPMC ICI—I CH2CHa
CHs CH; CH;
* MNNG : N-methyl N'-nitro-N-nitrosoguanidine
** MMC : mitomycin-C
B

=t e VLY BRI 5 YT

eSO

= e B, 287 I VvRT I FIEEHRE
LUETAREE & o BT B A%, Z OIERSEEEI ST
W E LM hTn5idh, miducd Higms
EIZ&Fh TS, Z OIEE OETGRE O hkico
WA Rt Ehffrhie G Ehs 287 S
v, 77 = VLAt X ORI L R & O ST
DWW in vivo, B AHVMY in vitro TRHREI X {770 -
o

> Z7)
had 220

1) EHhOBBRIEOHEE

b MR AN RS BRI A TR ORE AT X
DAEEIhE. fHTAFELL B5hAKLOR]
2 M BT B i & I LA e T,
RS 23 Ui, C oFEE e s
TR AU AER P SW SR, DRBECX-
TRILEIh DI H 7.

2) SxFL=tAY T3 (DMNA) O&HRE

ORI AaFAT SV, B MY U ARE
% 15 AR L, DMNA o4& Tis - feaiil
TEighote. L LEERE b Ok LcEAE oM %
PR e R LA L T 5, £l ppm @
DMNA 282 bite. T RAHE @RI &3
wELEy PR ESE LT A, FHlpg o
DMNA piriiEhi-.

3) ARRICETNB2RT I, 4T KEaY

L HBERREORG

287 3 vELTIRAN, AESREThEY
v, BEf=27 1 LTRMBERCIVOh 5
EARY vk, TS T7 = FEEDE LTRRTE
BRETRBIVTFVEBIVZY) a Y7 vEED
CHOMNIEREE L RIELT= b e V&R R T
HHEEZOWTRE L, AOHRIGEWSEHT, 2
W73 vo=t e Y {eoWHER, TREORIED
2R|HBAL, 77 = F{LEipdi=t v V{LE&HT
B & EF O, LHFBEOUE LI LI, =
b e VLS DERITE LAY VML E 0 TR

> 7.
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4) ALK A— PRERFEETHEBMEELORE DR

PN FRBRFDE Y, 3-AFN-T = =
N-2F iz —+ (MTMC), 3,4-C 2 F 17 =
=-N-2F VA4 2~ (MPMC), + 7 % 1L-N-
AFLARA2~ (NAC) oW CHREEOR
R Lic. RISHERpO N-= e vkt
XL T E LD TREETH D, BRI BIL
TSN Fe o P, T, MTMC RN
EDORIBTEELR, N-2FA4 9 VR VOH 1/400, =
NW-N-2F N H N2~ D14 TH T,

R M X

1) T. Yamada, M. Yamamoto, A. Tanimura:
J. Food Hyg. Soc. Japan, 15, 201 (1974)
2y M. Yamamoto, T. Yamada, A. Tanimura:
ibid. 15, 461 (1974)

3) M. Harada, H. Ishiwata, Y. Nakamura, A.
Tanimura, M. Ishidate: ibid. 16, 11 (1975)

4) H. Ishiwata, P. Boriboon, Y. Nakamura,
M. Harada, A. Tanimura, M. Ishidate:
ibid., 16, 19 (1975)

5) H. Ishiwata, A. Tanimura, M. Ishidate:
ibid. 16, 89 (1975)

6) H. Ishiwata, P. Boriboon, M. Harada, A.
Tanimura, M. Ishidate: ibid. 16, 93 (1975)

7) H. Ishiwata, A. Tanimura, M. Ishidate:
ibid. 16, 234 (1975)

8) H. Ishiwata, A. Tanimura, M. Ishidate:
ibid. 17, 59 (1976)

9) M. Yamamoto, T. Yamada, A. Tanimura:
tbid. 17, 176 (1976)

10) T. Yamada, M. Yamamoto, A. Tanimura:
ibid. 17, 182 (1976)

I5E IS X 5 AR O R
BT B UTE
—+4 253 VEFFYD Y A—

ERAEADTS

MR 45 (RIS —RTIAIC BT, #1275 3 Vi
FrVva (CHS-Na) povsm~kxonry 3 v
(CHA) Mait% 102 B JHWCTRA SR, <o
BB T b orIFCi e <, WIFTRBESy b
HT EEU BT LI

WoRMETIL, Zo—&KPrEizs( 25T CHA
HEHCBIE T 2 BTN o Bt LB T i R 4
Fd 5 Ldkic CHS-Na #o#fisv A bUiic v +
F, Trey FOETNI 2 r 7 r— 35 OFESLIE
B OB TR AT,

pH 8.0 iz{8IF L7 CHS-Na 0.25% #:in BC 1%
{kiiho 14 BRRSIER S 5 55eh M 3 Bz CHA
e L.

CHA HtEmo#EANI /0 70—-50HK

CHS-Na %351, CHA #4121 5 100 mg %
PR LT By L0 CHS-Na A4 ra ot
e 2t Vs ot 2l i, 7o -5icis
WTHRZIRTEL 5 513 EoHLE 25T Hhvd, CHS-
Na 250 mg/kg $¥45- > FE ¢ CHS-Na 233y
$7w7 w5 OWRBIZMOEY L b LT
LW SRR (2D,

Z ¢ CHA PRty A 0T 2RI oW & & s
L, 2ol 7r~50R5 v+ lbttizen
v POTHBACIEA LT A IR ER O IRTHE
AERBIE TS, W& LIEMEANMEEZLT
Clostridia 1235\~ T DLRHIRAEL S 2 L5 3T
R LT,

in vitro (TH(TZERIZHOEDENER

CHA giter = v } OTTEHEY Y in vitro 121k
FELT 14 BRMGEL, CHA B TR e —~3
ONREx2 I o5, CHA etk Clostridia 7 5Tt
1z Bacteroidaceae DI N ED BRI, 2T
C ORI RITh oo THEREE G 83 7t &
CHA e 2R BT, PEMIhicXsA2 Y
—=v7, BIEXL EEFINUTERNO LR 2
by, WEhoJiEd CHA FAERENRTILIZAEL,
BERREC L v 2 i Clostridium & ik TS
D75 A GURIEEORTE 1IN o % 4 0k
L, 22 Zh boEfElae Uik LicHMcon
CHA M X h b & E#TER LY.

¥ FE* M OX
1) BIRETF, # =YL AU omo B
gk, 17, 48 (1976)
2) EMERETF, M RBY, O, BHBUE,

fTE ¥ gk 17, 54 (1976)

3) BRI CASNT 26 MM A T
(1973.11. 9) ; [ 28@EEHia i Ta T (1974.
10.25)

4) 48[l BARMITE R 28T (1975, 4. 3)
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TR O BT BT LRI RIT K
BT LU

#OE B

H1ROWHR Tz L LTAMEEE DR ~D
e8P Th SOFERER LESNICOT) X L BT
Bat Ueat, 85 2 ko 34EMIC i EE Bekha o T
BT B BT 1T - e,

+ Y FAfE, AF-2 (Furylfuramide) 35X ¢¢ BHT
(Butylated hydroxytoluene) #{FiE5 v + 25 %,
FOBRIFBT LM XOHEFRIETESIOW
THE L.

1) #)FILE

JRIFB ORI, 1FFSEROERES v b & A
WV, D FARNT, 0.2% SR RIEIRS ~148
C, 150mg/kg ZRAMHELGARGED, FXEE
PIERE 14 HAZ 1 EREEO®EABL, BELE Shr
B LR ERTh O Y FARRBIE R BE
L.

) FATEOREA ST 3T L L2
— v¥RL, fEEhEERWShoBEARzEWTY
MFEHEEE, DWTH, MIRET, B K B
iR T OO R EEE LITFR CETH - 1.
RIS L URFPERELYThZh 3 EARK Tl
L7, MR TRE LuERZR e
7o, BUEHEMBER O B 2 BRI T, Y F ARG
D 1B i hiREENT KR EREN ot d ndb
5F, WIh oMY W ST {SBIERRL, A,
K, WFbCiERARof 1/31ETh ok,

ORI, 132050 Y + A % ~RERES
v b (A1~1384) 2w, U FAfE, fIERRN
FIAOE4E 0.06, 0.1, 0.2 B LU0.4% AHAEMHY
TR 8 ~14B € ToO 1 WM A BIEL 2, MillEog
o 75, 1503 X0 300 mg/kg A ER S
VT hEs L.

FARHRINE T L4, 0.1% AT oREClaRu o
Habhishoteht, 0.2% & 0.4% FECit e stk
W5, BEER WA OWESRMSHIE S R, B
ROTRA L8, TDmg/kg B CRILERIER
Zbhishotedt, 150 mg/kg TETREE~ O 18 =
HHRRFORL ST EFTSVTIRRILHMESh
7. 300 mg/kg FECRMEicHhIHER 2 B S hi
ERFRB ORI ot RUTOEE, FIEMMLE
FAATEE DA TH » 2288, Jeddy, Ml

FAU: 150 mg/kg Ff &SR0y Y 5B il
MO LY 0.2% 3f (1654 mg/kg) * gL
&, BESPOHERTH D, ) FABOREE
B EELRTAER & OBIIN 5 hdibhle.

2) AF-2 (Furylfuramide)

FAFBF oS, “C I AF-2 2{EE 20 H
Hos v Mz 1EEAREL, 35XV 6hr #Hick
LT B XU O YC HGHER BlE L.

RO LMEFRLEEIZIVShd 6hr X b 3hr ¢
NEWHYTELTED, WAL LIFE B
EEZAAT L, O\ T Th » 7o, FHEO MR Fit e
W LR E TG PP IR TR & BB, AR
133 1/3, BafFiziy 1/10 BEETH » fead, 3hr ffo
LETEEO0.4% 2EFARP I LTE D,
TR & ic AF-2 1 ZBREEBIMT 20l U CRAfF~ 8173
BT EMNREI .

A OTERNTIE, 13F 20 DY 4 A 2 — RIER
5y b (11~13 J84) 12 AF-2 o 0.02, 0.06, 0.2
B L V0.6% GEAR & ERENE (20 BRE) 52
72, 0.6% FEDOLFFT v b OTINMAE L&
H, BEFGEEETCEWEY R L. L LAKE
T I AF-2 NMESTEL TR L EL LR B
B bhichot. &k, By PONFEENBE
RIEHGEE S > TAERHRR L, FEFOFE
fixvoSho AF-2 TE b RIE L Kk » e,

3) BHT (Butylated hydroxytoluene)

AFBTOLRcE, *H {4k BHT %RV, (R
19~20HED S v M 1 EFERREL, EEEITE
FUCRHER X UHiFPo *H RgHELZIE L

#1454 30 min TXEHFRO 91.6% REHEHLE
PIZIREE LT icds, TofkTaemcimd LT 24
hr i3 10.9% ki oic. BHEMFREIEST 1hr T
GEiA T L0k Lis. ML RFPRED 1
~3hriziHEE SR Lo L, BENS
AR Z — V35 LUPLEE & b Bl & BAfF & ot
ok EhERES bR, & hic BHT i2bhE
TRz~ TT s RS R, FicE
ERBARSTTsWTLRfFR btz ~ v
#RL, ELIEFANRLERIETH 2.

e odETIL, 13 20 TED Y 1 A X —RIEHR
Sy b (11~1334) = BHT ©0.1, 0.3, 1% X
U3 SoeH R R BRI (208R]) H2fk. 1%
P EoBECRRES v F OHEAERDIFAZE LT
FEX DBV RLIcHS, REBRSLMET T BHT 4
BEHPERRLIEEELLR BRI L e b »
oo 7eds, 0.3% DAEORICIWTRT v MIFLO
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HTEAMERICMELY S - TR ERBELRLLS,
BHT ofyfdik 4 800 G @suwTitvs
hoTELiEdBito v izl b, FfEF X
MEHEE DRI AR K E e i RS b o fe.
Do s, Ehokit{i~oEEL T3
ZEELTE, IERMHA X VI~ OB T ORI
IRAHEEMETH Y, AMEoRFERcL oM
HRo L o THEREAAKEL LT HLOTHDE
R BT L.

J& 4 it X

1) S. Tanaka, K. Kawashima, S. Nakaurga,
S. Nagao, T. Kuwamura, A. Takanaka, Y.
Omori: J. Food Hyg. Soc. Japon, 14,549 (1973)

2) S. Tanaka, K. Kawashima, S. Nakaura, S.
Nagao, T. Kuwamura, A. Takanaka, Y.
Omori: Cong. Anom., 13, 73 (1973)

3) mebdE, AFmSK—, MEIBR, ik, Ik
Jety, AR, ATRIEE Y160 B AL R I
L REFE (NS14R)

4) WL, NTFMK—, IRk, BTk, &
Bz, FNT, KBRS AAAREAEYESN
IEEES I R (BTI514E)

V1% 3 B T HTL O H AL RO

= AL 2 8

W BT KPR &20F, Ahikn
A8 L O TSR TOGHTFR D —S L LT, BESE
VRLTOZRBWIOELTIsE L. Thebb,
1) BFEM S A T30 EROE D ELRE
ST TR Y A — i oWTRIgE (T484E
5, 2) BEMMEhTwa 7 VARMAE % db
iz, R HOMES ZUIT $ 7 v V' — & DR ICEENC
I By etz iise (W49 42, 3) Hifty =
AgEE, o i E LTIWSh Tuwa E1E7
A= AT AN 2 B TR oWT, P b
2 v ¥ Y 7 ORI O & 5T BTU5E (T
BOIELE) Hfile-tc. WT, UMW T 0T
IR RB.

1) N 2L 75 QEHEEICRIETREBERD
BECONTY

BESF T ERTW B MO 11 fEEFEEh T
WB 2 fliR e 13 fiffieownt, AV vT S
v & invitro TEM 24, FolREHLIEcRIET
BRI, 2 v T RO ESR 1 S AEEEER
PETXR, ZOLoOFI 2L BENehodlz. #

F VT VRO TILE OME AL, FRih 1055 >0k
104 H>HREIFO>HRE 103 EDOIHTH -7 Th
Lo OO A2 L.
2) MESLUFI /Ay —LDOT7 S RLTIC=
Q3 TEEREDOERY
BESF SR T 5 7 vV R M OGN T OKGE
T, THLIMEPITIF L 7 v V= Ll LU AT O
M X oG EhA. 2 TR OWIEERE &
ErTy POJFIZ e V=i b7 VLU=t
TR, a0 7 YK HUIZAT = v R
ATz L. MMRAOR I 2 S —A
I ORI BT, RS ALl L
Tinte Do e lBEE R L.
3) S FFE bFar B T7THRICRET 7Y LER
IRATILOEEY
7 2 AR AT A DR IS e 0 {UHTTRE
O—Tie LT, #iic7AdsArBI0s, TAFLT
ZU—tOfF: b v FY 7B 5B ERUL 6T
) vEMEIZRIE TSN, v TTaAaF AT 2 v
—~ DG, T AT BINE R B
<, BEFM IR I VIETHEMN L THILHAML
Lz, —Ji, ®2T7AFALT 2V~ DR, TN
F AQUBO FERE R % e ARRATEARIIN L, ~FF
N AFAREITH o, BIERL & ibhTuw
Loz FL~FALT7 2L~ (DEHP) (374 L0
SRR, oy ThsE s =27 v (MEHP)
ARSI E LR LI LIRS D 5. & Hiokl
& EME OB R HOMHLIE BT W T B n
z fe.
S F£ WX
1) JB303%E, WCHT « BARMA 20T 26 (a1
Akl ssEd: (MI8ELLT)
2) THEE—, WHI : AR RSN 04 SENTER
(Mm99 4 J3), #iik, 95, 1302 (1975)
3) FHMEWIT, meh §, U8R J) : AARIRESNT
QUELTESE (MM 4 1)

UL TS g R b W 7 i

KR f2dil

1) ARFOBREYL7 7 RICHETBHE

=i d = o B i 5 €710 1/ WA o [ S 8
S, TS OERTH R GO ERICA LA D
h, Efionsd 2F by vOFHOBINTHITC
SITIEMERT WS, £oT, WP XOPEREA
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¥ 5l
N_
I Neson N
H,N \==/,sm§ \__N
H(Na) — N\qcp,

2) Sulfadimethoxine 35X UZDF Y v Al
10g /¥ (t)

OCH,
N__
T NCeon” N
H,N \::/,SQT X
H(Na) — N\oc,

3) Sulfanitran
200 g /fEE (t)
N_ 7T N\ _n
SOI\ \ >—NO,

H

CHﬁONH—/

4) Sulfaquinoxaline
60g/fikt (t)
ILV—\¥_~/—SON—TN\/ﬁ
H SNAv/
DY A7 rROEAC TR TARELLR, Ch
LOREMAIERTAZ L1 X b, EHIMLEE O
BIOT7vAF—FELRTUEEIERTE V.

&E, HELRUOWMTI XM S0k my
A7 IO « BIERRE L, ¥ BMNRTY
MEEEThy, AL oRGEFORTr L7 »HIE
FIE L.

HHETREHABICZRAENTWIHILT77RIEEH
EAORME

1) Sulfamonomethoxine 5 X U'%FD+ I ¥ v A8

5 g /fk (t)

HLT77EIOERZE HRI DYy 7 sHIOELS
& LTt Read LYVDF 4 A2 « 7w w43k, Osadca
52 3} XU Zagar 590 Bratton-Marshall FIED
BRI TENH DN, ELREER IUHERED
TR S B, Ti, GC & LTiL Daun HY0
FID-GC # I\ %4k, Schutzmann 5¥3s X U6
5% o ECD-GC # 5 HiErH 55, FID-GC T
BREO AT, ECD-GC Tifiiio & © # T
REwbhl., TITELLIE, EFAL7 rHlECT
VARVRABTT I /R AF AL LKL, AT >
KN EHALEDTH B Z Lz B L, FPD-GC % i\
THEETHI I, JFREDDH D RIFLEREE
7.

BASIUTHSZHOOMHBERE itk 50g 1y
LK 50ml & X ORHE=% 1 200ml 2 fnx,
FH—CThEOFA ALY, EBKEED, T
B HREEE=F L 200m! Nk, FEROIRIFLERE

s = AR 2458, N-NaOH 100 m/ -§°
DT2EURE DY, $A7 BT AR Y FRCBT R
i, TAH VWA I0N-Fifscimts L, =~
F A 100ml o 2 mFmH 2T -
Bl Lict, MIETREBL, >7V4 2 vin
%, FPD-GC HIfEm & L1,

BT L7 7RIORBERH T, T
VIR RSO A 7 ] © £ 3% 2 I3 0.02~0.04
ppm T, FEHEOZERRIEDBREro. B
sy 0.015 ppm TH - 1.

HRBAOERRY LI RIOARNSH 6 ~10Hi
By 7 sHIESESL, chiyifoefaFr ¥y
DFEEINR E —~FT 5. $E-> T DRI B
mtsi-biHrbhb.

x— T I

pa fik

1) R.B. Read, J.G. Bradshaw, A.A. Swartzen-
truber, A.R. Brazis: Appl. Microbiol., 21,
806 (1971)

2) M. Osadca, E. de Dritter: J. Assoc. Offc.
Anal. Chem., 53, 639 (1970)

3) J.B. Zagar, P.P. Ascione, G.P. Chrekian:
ibid., 54, 1272 (1971)

4) R.J. Daun: #bid., 54, 1277 (1971)

5) R.L. Schutzmann, D.W. Woodham, C.W.
Collier: ibid., 54, 1117 (1971)

6) IR F, FHRT, EECHE : At
16, 391 (1975)

2) ERFPORY Y CEOREEICETIHR

R L LTy VERES JOMEE Y v
BB, FFEREEOTE, #ATNoMKie iy bhT
WA, Hx0) YBEOFMEWEETIZARL, A
FHEL 5 V) vy AHITOWT DRED LR TWBEIR
T, HimtBoTh bOTEHITOWTIRE v
MBI TR,

T, ETRAMPOY vBEONBsr < T
74— (TLC) i X BEES IOETFREEZ LS
EBERMIELT, ThOOREMREEHNL., —
VIEESBANY VEEETOF MY Y A KL, TERL
SF (ere —XIGHD) XUV v-7w b v-}
Y 7 e AVERE—OKIRTE (RBBIGEE) #Ruwi- TLC
IO X HBRETE /. EhEimis1 4 v
Zeiafit g (Dowex 1Xx4) 22 bHafk A v v A (pH 9.3)

TREARER LT LS vikEY, =) 757
VEERIGERTY vEY FF VESME R TER &,
RGN ER L. coftkbhoey 77 viny R
FRCETE LT Y vigE R e 5 HikTiT
Teoto.
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ZOHEETUAL 18H) FIUARKER (5
) AN U TRIEE, ~a, V——CB IV
HAFKIZRAGS Y vEENAH E R, TR OX
Bzt POs £ LT 0.21~23. 0mg/kg O+ b Y
Vgl E R, 20k 5 iRB LS
AR ERIETIZ S0 ) vEILZEM S Tw
Tt Edibhhoie.

KRR 2 G E oI R 5 fizis POs &
LT 160~380 ppm oV vgasiEHighic. =2 —~35
BIVA Vv Y YEOLNERIRT
BhH, @EY vl hicowk s v—FHmet
THote. RV Y VBOEMINS LV~ FORKIZ X\
WREELBZ ENTHENS.

EY YOI A XY VBILKERE LTRTT
ZDHRTHAL Y VRGN, TlohE, FiR}

HHMOMHE, MRS ECTFET LA 2527 7
2 —XIZXWH=Y VRS h, =Y viRd &
PO YR RRAT » X —HIZX s THA MY VER
i hs.

EHEo A vt s asra L /57 41
WWEBAMZRELTH, Y vERSIU=EY viEgio
FhEN LB IV T MR RERD 2 L 2D
I,

oLy EhTiEmE R Y VRS, RIE
PRIV FRCAMEIRTAA Y v
5.

LicdioC, finimEhiiay vzt b
Vvl LT L ilicE Y, ¥ RmI i
BELPPERGEFLRELTHRILEhZZENF L b
D
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Summaries of Papers Published in Other Journdls

1 Pyridine Analogs of 1-Methyl-3-nitro-1-nitro-
soguanidine and Related Compounds
Shozo KAMIYA: Chem. Pharm. Bull. (To-
kyo), 23, 2744 (1975)

3-Pyridylmethyl analogs (Ia, b, ¢) of l-methyl-
1-methyl-1-
nitrosourea (MNU) and N-methyl-N-nitrosourethan

(MNUT) were synthesized by nitrosation of the

corresponding N-acyl-N-(3-pyridyl) methylamines.

3-Alkyl (aryl) -3-nitroso-1. (3-pyridyl) methylureas

(Ila, b, ¢, d) were also synthesized by nitrosation

of 3-alkyl(aryl)-1-(3-pyridyl) methylureas.

The reactions of some of these N-nitroso com-

3-nitro-l-nitrosoguanidine (MNNG),

pounds with alkali, were examined.

Among these N-nitroso compounds the mutage-
nic  activity of 3-nitro-l-nitroso-1-(3-pyridyl)-
methylguanidine (la) was as potent as the ethyl
analog of MNNG in the mutation assay using

streptomycin-dependent E. coli Sd-4.

1\|10
X

N CH,——N——C<

\ Y
N/
la: X=NH, Y=NHNO,
Ib: X=0, Y=NH,
Ic: X=0, Y=0C,H;

\

—

NO
|
/7 \! — CH,NH—CO—N—R
|

Ila : R=CH;,
1Ib : R—_—CgHs
IIc : R=C¢H;

IId : R=C¢HCL (p)

2 Photochemical Formation of Nitroxide
Radicals from Carcinogenic N-Methyl-N’-
nitro-N-nitrosoguanidine and Related Com-
pounds.
Y. Iokr*,
M. NAKADATE : Photochemistry and Photo-
biology, 21, 387 (1975)

Potent carcinogenic N-methyl-N'-nitro-N-nitro-

A. IMaAMURA*, C. NAGATA* and

soguanidine (MNNG) was found to be converted

into a free radical by photoirradiation in organic
solvents. The structure of the free radical produc-
ed was investigated by means of the electron
(EPR)

isotope-replaced compounds and also considering

paramagnetic resonance method using
the results of the molecular orbital calculations.
Upon illumination, release of the nitroso group
and oxygen attack at the N-methyl nitrogen oc-
cured, and the radical was identified as a nitroxide
radical. Similar types of nitroxide radical were
obtained fromo ther N-alkyl-N-nitroso compounds,
such as N-ethyl-, N-propyl-, and N-butyl-N’-nitro-

N-nitrosoguanidine.

* National Cancer Center Research Institute

3 Studics on Pyridazine 1,2-Dioxides. 1V.
Reduction and Substitution of 4-Nitro-3, 6-
dimethylpyridazine 1,2-Dioxide
Shoko SuUEvosHI and Tkuo Suzuxi: Chem.
Pharm. Bull. (Tokyo), 23, 2767 (1975)

Catalytic reduction of 4-nitro-3,6-dimethylpyri-
dazine 1, 2-dioxide (II) over palladium-charcoal in
ethanol, the reaction being stopped after absorp-
tion of four moles of hydrogen, afforded 4-amino-
3, 6-dimethylpyridazine l-oxide (III) and 5-amino-
3, 6-dimethylpyridazine l-oxide (IV), while after
absorption of three moles of hydrogen, Il gave
5-hydroxylamino-3, 6-dimethylpyridazine l-oxide
(V) in 38% yield.

Heating of II with hydrochloric acid or with
hydrobromic acid formed 4-chloro-3,6-dimethyl-
1, 2-dioxide (IXa)
dimethylpyridazine 1, 2-dioxide (IXb}, respectively.

pyridazine or 4-bromo-3,6-
When II was treated with acetyl chloride at room
temperature for 7 days, 3, 6-dimethyl-4, 5-dichloro-
pyridazine l-oxide (X), 3-chloromethyl-4-nitro-6-
methylpyridazine l-oxide (XI) and 3-methyl4, 5-
dichloro-6cyanopyridazine 1l-oxide (XII) were
obtained besides IXa.

In addition to above-mentioned new pyridazine
dioxide derivatives (IXa and IXb), 4-methoxy-3, 6-
(XIlla) and 4-
benzyloxy-3, 6-dimethylpyridazine 1, 2-dioxide

(XI1Ib) were synthesized.

dimethylpyridazine 1, 2-dioxide
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4 Pyridazine 1,2-Dioxide ¥FDHZ (FE3IH)
3, 6-Dimethylpyridazine 1,2-Dioxide ®zFi%
TR

HHTF, BARHRAE : JE3E, 95, 1327 (1975)
1,2-dioxide (I) was
reacted with phosphoryl chloride, followed with

3, 6-Dimethylpyridazine

sodium methoxide, to give 4-chloro-5-methoxy-3,
(Va), 4,5-dimethoxy-3,6-
dimethylpyridazine (VI), 3-methoxymethyl-4-me-
and 3, 6-bis (me-

It was presumed

6-dimethylpyridazine

thoxy-6-methylpyridazine (VII),
thoxymethyl) pyridazine (VIII).
that 4, 5-dichloro-3, 6-dimethylpyridazine (II), 3-
chloromethyl-4-chloro-6-methylpyridazine (III),

and 3,6-bis (chloromethyl) pyridazine (IV),

produced in the reaction. When the reaction of

were

I carried out with phosphoryl bromide at room
temperature, deoxygenation occurred and 3, 6-dime-
thylpyridazine l-oxide (XII) was obtained prefe-
rentially. Treatment of I with acetylanhydride
at 138° for 3 hr gave 3-acetoxymethyl-6-methylpy-
ridazine l-oxide (XVII) and 3, 6-bis(acetoxyme-
thyl) pyridazine (XVIII) in 4% and 2% yields,
respectively.
5 Photooxidation of Bovine Neurophysin II
in the Presence of Rose Bengal
Hideo FuxkupA, Takao Havakawa, Jiro
KAwAMURA, and Yoshio Aizawa*: Chem.
Pharm. Bull., 24, 36 (1976)

In order to elucidate the role of some amino
acid residues in bovine neurophysin II (NP-II) for
its binding ability for oxytocin and vasopressin,
NP-II has been photooxidized in the presence of
rose bengal and oxygen, and the relationships
between the loss of hormones-binding ability of
modified protein and the destruction of photosus-
ceptible amino acids were examined.

Photooxidation of NP-II causes rapid oxidation
of single methionine residue to corresponding
sulphexide followed by a slow destruction of single

irradiation

residue. More prolonged

tyrocine

causes also slight decomposition of cystine

residues. The hormones-binding ability of NP-II
is almost completely retained even when the
methionine residue was completely photooxidized,
but is gradually decreased with the progress of

the photodegradation of the tyrosine residue. The

decrease in binding ability of the photooxidized
protein proceeds almost identically for oxytocin
and (18-arginine]vasopressin as the ligand. The
binding ability is decreased to about 70% of the
original when 80% of tyrosine were degraded and
to about 30% of the original when the tyrosine
was completely photooxidized and about 6% of
cystine residues were degraded. The influence of
the destruction of tyrosine residue for the loss of
hormones-binding ability of protein seemed to be
amplified by the subsequent photooxidation of
cystine residues since there is no direct correlation
between the photodestruction of cystine residues
The pH
binding profiles of photooxidized NP-II are found

and the decrease in the binding ability.

to be essentially identical with those of native
protein, indicating the non-essential role of pheno-
lic hydroxyl group of tyrosine residue of NP-II in
hormones-binding process. O-Acetylation of the
tyrosine residue of NP-II with N-acetylimidazole
gives no significant effect on the binding ability
for oxytocin or [8-arginine]vasopressin.

These findings suggest that the single methio-
nine residue of NP-II has no contribution to the
binding process, while the single tyrosine residue,
of NP-II may

participate with the binding process of the protein

particularly its aromatic ring,

to both oxytocin and vasopressin with similar

contribution.

* MRIERERAE

6 Skraup FElck 3 Chinoform (5-chloro-
7-iodo-8-quinclinol) -HC DEH
TIAIRILER, #kFHSTE © Radioisotopes, 24,
500 (1975)

Skraup FUGKIGT LT, it chinoform-1C
DRGSR ERR L.

ZF o4k, 2-amino-4-chlorophenol 1m mol iz 2-
nitro-4-chlorophenol 0.5m mol, glycerol #J 1m
mol #ifEHC 125~135° W 2RMRIGS®D Z &
X - T# 59% D{EFIRER T 5-chloro-8-quinolino!
i, chefifamie T, Il Tt= v EkL,
glycerol-MC s LORHEFIER 48% T 14.3 pCi/
mg (4.4 mCi/m mol) @ chinoform-"C (5-chloro-
8-quinolinol 2 HD{EFILR 84.4%) i L 1.
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7 Studies on the Formation of Nitrosamines
(1)
mine and Sodidum Nitrite.

WA &, Wm o BE, SRS ek, 17,
176 (1976)

BARRCHFETZ 77 = VILEWTHB 7V =2y T
3 v LHGRE & o RIGERIC O WTHRE 21Tk -
7z,

FERWL, THRLH, NMR Offf, e £ 4
VEEDZRT I /MR e b RicH U HEy oA
Fa=tw 7EHE (CMNU) LEX bR, £V A
VBRI TS b e VAEL T kL SRR e TR
A7 b, IR AX7 PAT—RKLIE. =t=Y
7 I FMERTAUMEELFE A DR S, 0
pH, {EEE, RIGKETRINARYZ PR BE Loty
B, = e vRFEEoxHpREE Iz, CMNU 0
P T oREN S X CRIGORIERY « HfEino
WTLBEf L.

The Reaction Products of Glycocya-

8 Studies on the Formation of Nitrosamines
(IV) Kinetical Studies on the Carboxy-
methylnitrosourea Formation from Glyco-
cyamine and Sodium Nitrite
W BE, WA, ARTEUE : fefEik, 17,
182 (1976)

ryav7 v (GC) LHFREIL LA L HF 2

F o= rr VREHE (CMNU) 48T 5. CMNU 13

FERAER DA F A= b Y RERE LEL U

HxL20T, FRISEVGHE TEOEREITIZDW

T#Hz L7, pH 2.5, 37°C CRIE*fTic\,

DEIEIE L ME LT CMNU %54t L. CMNU o

HRTIHEITIG C DY S X TR ORI H b

Utz Fidgibrr v oA, 427 VAR, ©A

fetE, 7=vE:, 7AIAE L CMNU 4:giufips

R IETRECOWTLRE L. 5% v 7 VB

f7, WAEEME, 7= vER CMNU o4 e (@ L,

TAIAE VERTMEI L. Bk Y v Az 0%

ERT e X ah ot

394 nm

9 Diphenylmethane Xt X4 3 - HID KTk
RICEITIREFER
R ¢ EKERRIEGE, 7, No.3 (1976)

Diphenhydramine %X U % & -3 % diphenyl-
methane Fiie X % 3 v#F (DPMs) (/KB FITE

WTH2T25 10 UDToSGHETERT D Lt

Attwood 5, Farhadieh Hiz X h#iEEhTw5

#iont DPMs O&EEBREH LT DT
ic ot B L T o oW T — R R TR
B ELEDIE, IEAVBROBBAMANCHA I
B DOWT . F 1=, DPMs PHokirgkdic
BWTSAEEHBROED bhicREMFICOWTOR
flEz L, e TREERRcsT? “Ter” %
T4k (self-association) 2o\~ T D Mukerjee

D FHEEREBRE LB L.

10 X-Ray Analysis of Chaetoglobosin A, An
Indol-3-yl-[13)-cytochalasan from Chaeto-
mium globosum
J.V. SILVERTON*, Toshiyuki AKIYAMA*¥,

C. KaBurto¥*,
YosHIHIRA, and Shinsaku NATORI:
hedron Letters, 1976, 1349

X-Ray analysis was carried out on the crystal

of chaetoglobosin A by direct methods and the

Setsulkko SEKITA, Kunitoshi
Tetra-

relative stereochemistry of the compound was
establched as L.
bosin B was proved to be II.

Thus the structure of chaetoglo-

* N.LH., Bethesda, U.S.A. ** JTRALEIRAEN

11 Structures of Chaetoglobosins C, D, E, and
F, Cytotoxic Indol-3-yl-[13]cytcchalasans
from Chaetomium globosum
Setsuko SEKITA, Kunitoshi YOSHIHIRA,

Shinsaku NATORI, and Harumitsu KUuwA-
o*: Tetrahedron Letters, 1976, 1351.

Chaetoglobosins C-F were isolated from the

mold and the structures were studied by physical

(chiefly PMR) and chemical means. The struc-

tures of C and D are proved to be the isomers

of chaetoglobosin A and B as shown in the
while of E and F, the dihydro

derivatives corresponding to B and A respectively

formulae I and II,
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as shown in Il and IV. .
t

=3 RBIRT

12 The Structures of Toxic Metabolites of
Aspergillus candidus, 1. The Compounds
A and E, Cytotoxic p-Terphenyls
Chikako TAKAHASHI*!, Kunitoshi YosHIHI-
RA, Shinsaku NAToRri, and Makoto UME-
DAY : Chem. Pharm. Bull. (Tokyo), 24, 613
(1976).
The metabolites, compounds A-E, were isolated
from a toxic strain of Aspergillus candidus and
the structures of the characteristic cytotoxic com-
pounds A (terphenyllin) and E (deoxyterphenyllin)
were elucidated to p-terphenyl derivatives (I and
II) by spectral data, oxidation reactions, and
The

cytoxicity of the compounds and the derivatives

synthesis of compound A trimethyl ether.

_oct;
7T N_/7 N\_7 X
X/ \|=|> N/ "ot
H,CO OH
I:X=0H
I: X=H
R HMEIERE ¥ BIRTK(ERE)
13 C-13 NMR (k%7 FORFE{L: (FE63R) £
FLREOEFEL T
Mgz *, FEOE=*, &% i1, @A
T, MERGR, A S, AWEIR,
IO FIE*T: (L2, 28, 484~491 (1975)

$12000 DT — 2 &IEREE LT A F LD HFE-13
NMR k& 7 b OREERATS. a, 8, 7 DELT
Pt EEEZ B U TRIMLT 5 &, {UOAMREDL)
IR HETE 5.

*ORTHRE T, * JURURSELLET.

KK, * mlﬁk*.
* R ITEKK.

*3 Rk
*» 3 »fvr /imllﬁK K.
TSR IREKK
14 C.13 NMR (k%7 FOER{E: ETH) =
AT, DLVRCBRUT S FEOALEA=ZL
REO{EZELT b
Ak ¥k, 24, 491~496 (1975)
#1000 T L& 4h o # v F = A [ FE-13 NMR 1
YT MEREEL, =ATA, AALEVEE, TR
DWW, o, BDRET, BREEOEMZLIZY 7 b
DEFEL LRI
15 C-13 NMR {E#s 7 FORER{E: BESHW) &
FAEOHLEZLREDEEL T b
Ak ArFrkE, 24, 553~558 (1975)
—Hopi#E-13 NMR A7 F A 0Ly 7 FllE
fiodmbr F VO AR =V REDT — & 48
o, ¥ 7 PRFREIERL, i, BEREREOR
SA T LCRE v 7 Mtz T s mfila v L
1.
16 C-13 NMR (k%7 FORERLE: (BIH) R
TRA4 FRUBELEDFRDOAFLEROLSE
L7
Fk: 4473, 25, 206~210 (1976)
A7 w4 FPRUBEIEEAEHD £ 5 4 [KFE 0 C-13
NMR A7 v ADTF — 2% L, R %R &
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to. BRI 18-AF Ak 19-A FADHRFEDE Y 7
P, BEREORTHENRKEL, LABoHE,
e HEE I S &aro.
17 C-13 NMR {7 bORFE{L: (GE105) 7
Mo RUTLEFBREOLEEL T
Rk 4473, 25, 18 (1976)
EEIREAOLHMBREDLE Y 7 FiCRIETIVE
BT 578, =F U VLTI, 220074
rvRFOEY 7 Mk L, To—ERk, 1,
—ERG, 1, 2-ERG, 3-Eft, 11—k
&, L2-—ERAk, ZRRERCEARECSTELT
R&EEL, 7V VRO 725V VEHEIZOWTH S
T, L7 roffiavr W oak L.

18 BiEBHEFIHRO 0,0-Dimethyl 2, 2-Dichloro-
vinyl Phosphate O#itkEEBE
MAER, AEEET, HHEAF, SO,
Ik L5 - gEEE, 95, 1483 (1975)

0, O-dimethyl 2, 2-dichlorovinyl phosphate (1) &
FrVRIEELOTAN V= & 7 — A BB TORL
RIEEEWT, 727 =7 V(IDAED v &5
bhots. ThbbiErs v vEREL, BIKILE
BT, HEDHCIBGEYRDETHIRAELL
T &I BRI SPW TR InbT7AA Y
HCERTI 7R 72 7AF e F(I) EDED
BKFEE RGO R S i, BRI YE
THELTT vy ZAB IV~ FH i X - T
KIBRBRETE, 1~2%0RETRHRELICERT
.

19 HF I F @ 0,0-Dimethyl 2,2-dichlorovinyl
phosphate ORFEH
AER, AEEET, HEHAT,
LS EEEk, 96, 434 (1976)
iFo 0, O-dimethyl 2, 2-dichlorovinyl phos-
phate (DDVP) oZ@Etk%d 70°, 110°, 130° 35 & ¢
150° CHA L. ChHORECDDVP 745
FIEEHe oML, BB LTy 721 Fihgg
#aL7:. Arrhenius 7r o P2 20° G2 induc-
tion time 34y 17 SERF L, HMABEIEERH 2%/
Fligcot. rryvory O, *-RIFRE
Licr v o viz X T DDVP ORErITA S S
b, HBHETFEARNE L, FEAPIAIED DL
HEETHE LIz, DDVP & Lid LIZRABRCALH X R
b7==2brFAdY, SLF IR, EF Iy, X
BEAT b A ISR

SR FUME,

EhE 2 irmofe.

20 RBHHEFESOSKEEECHTIRT(EIH
KBEFIFOXEOERICPVT
MARESS, HHH, HEEY,
7(1), 26 (1976)

BaHEoKE (*@Hg, ""Hg) 2&8L7nisw ¥
Yy vk Ay v re -~ iRV, KEOEEY
vF vk ERTFRLHRICOWTHE L. §iFTK
BLLT20~70 pg OERICERETH - 1oht, BHin
0.035~0.12 g DEMITFHLTH Y, RO

A‘ﬂum%v

LART LD IR FROBRSHAEIE S DB ME A

5.
* BE L PR AR

21 L3gho °Ra LT *'Pb OFHFECDOW
T
BoBE, ERETF : Radioisotopes, 25, 260
(1976)

AALE 46 @i LED *¥Ra 5 LU Pbh E
HUKRKHE, ER4ELe500, ThThEH T
0.79 pCi % X 1% 1.56 pCi % &2, 29Pb 4578 25Ra
S BRTH 2 f5OE IR T Lk H- 1.

Lo 29Ph S EOLHGFEO—DIL, WASIC
GEhD 2P pEKEHC BB E I RS LEXSL
han b, EREKE L LEGo 2Pb SR OBGRY,
EEH Ko 2Pb 2HSTAHE LTHFLE. £
DR, b 2P O—E3, FEARER EOH
ALEABEE L PRoBKEFBTHPb Lk b,
MAKE EDCAREMCKET LCHEE I hc)
D EHEEE M.

22 EHYUEBERICETEZITLHFAL/ T 4D
R (3
WP « LAk, 21, 239 (1975)

FoH4 L7 T7Tyeqd (RIA) B0 JTHE, §H,
Immunogen ¥k 0'#25% Hapten © &5, RIA o—
RS SOBREICOWTHESR L, Tz 7 4
v, Lysergic acid diethylamid (LSD), 2,5-Dime-
thoxy-4-methylamphetamine (DOM), 2 2%V v,
ARy —~ABRETE, YR Y v, UTEAL
=2F YV, TV72R83IV, 7=2VE2/N, O ==
e b4 vink, FRRHHEE LR L i 53
IZ2oWT, $HEFTREARS A RIA &, SERE,
PR oW T oS R .

Ein, LEoESicowTHiE X i Enzyme Im-
munoassay, Spin Immunoassay ORI, 45 3 1

A
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o 93 7;  (1975)

Mz ehThHad.

23 FHIBWARY PLRARZEICE B XBREFRIO
HIREER
IFMUEFH, PR R, W E, HIR
IRMPETE, 7(2), 148 (1976)

SO MIE ARRIZHIR & h 5 XEBEE ML b
ML E R T h o RO HER I A ED T,
TR T BFIRILA R 7 b Azl (Bl Y
7 ABEFIE) T X o TTERT ATk kit 1.

FTIFFPYVEE, A4 2740, 2-X3I1V, 7TV
v VR ER RN T s h s B M
AP, 2—F3IF, 7oE¥F Fvopankziz il
FEELRSTEYRL, BB Lt 2 I P
100° TEMLTRBRB L, 7Y EF F Uil 75°
©0.1 NERE AR TiEm LTl o B85 % 1 v
3.

AFRIEFFHBIOA AR —bF VT AR T
wARRTERTRT YA, A=~ 7 A 08T
BeohaiEmzifeT5.

LR

23 EXSNFROAEHHTOREERCHATIH

%
MU, MR 19, FTHT : BWSOEEE
EFETTERE

AT, KEESBFo MR FHRE R, BEEoR
AT T O 5 MELRME Lo e
S TRETIVLTEN DD ERbRD. 2~ 2— 7
YYR—E, AVTI v 42 ~—FEEY TS
w, HIIEFEORAR BT, bz, kT
NEEER? S, ThZholEkogihe LT, Bo
INEVCHTIII - Z— s AT V2 —T OB
I BIES, BOKSVHFRIIA VYIS v T7 4R
——IES S IED L WL TH B 2 L i,
Ff, TR — e AU VR BT IERA
DA DWT, SHOAETHIRE SRl HT
iz Groves 12X » TR IR WT UL X O TR0
Tuy b HORIENMNEEY D ST UTHEL & 3K &
Ie.

25 BEIAR NS T74—FLMAMY—D&E
KOSMAOKA (B1H) MALSIUBEREA
fp7Lhng FOER
¥, FEMPES RS, 20, 31 (1979)

MRFOTAH v A VRELNTIEEGOMBENL

WetL, Vo rsAv—hiHEEE, 7veaTER

27—, ARFHMHAERTHS T LR L.
DXl e SF T4~ F Vb A Y~
(TLC-DM) iz X b s 310nm, Az 360nm ¢, O-
methyldomesticine (1) 2Pt X <@t az &
AT ¥ (4~6ng). TLC-DM LiiEilk & b LK
Wit 2 54, SRS TR U FET
L7 e 4 FRRRCEIEEND D TH D,
HHBLOAF LEMRAR o722 4 FEIUX
0.45~0.5%, (I)4iHt 0.35~0.45% TH-1o.
MR=FAETve y THFII DT AR A V=
—FAMhEc X b4 L, TLC-DM % MwWTHAiL
tokz A, (LA 0.025% ¢, HMRERITE R
TEUffiD 10 o 1 BT Efgo o — Ui ImEIRSE
EMicBWLTi, EUIRERIL 90% i2ieh, E6iz, ve
v FHITRBINE & @ U L& Cii R AT L35G o it
RBLE 12% THhBZ Enb, Wiltho (1) FROK
TFRFR=F ARG 7 A7 e 4 FRTEMchil &
Tl icdb#Ex b5,

26 BEXREI/OISTITIECEBCFIVAR
PRSP OX ML L REEGFOER
fEkIE), ARREE, MR EFATER,
7, 10~16 (1976)

F o vRREE (FrFEv Y, F7EFATFH
F¥FB, 77 F ¥ VB) OBEEOTREITRV,
s 7 v = b 75 7 g (HLC 8) 2 X BiEik%
TEXZL LY. COFER Yy, vaFvy, 7
AZI¥V, FF P FCOFHERSIV S I
Ve, IF b FCEE, TATS Y FEMTbOF
F v R AOERICM U, LREfihi ko e it
R X, SIS X ORIk mo i (e a A
LTWwbZ xRl L.

JP VIIL ¥ =% v voffifEARoJi BN LT,
LREERE bR o FE RN AFT (b 2 YR
Bitkae ) OENZITRV, CoMIER B o J ik
N, FHFEFYFCERIUFAT v PR Wil
TEWFIORMCICHTte s 2P bz L.

27 EEREZIALAEZRTOS FRLE-OER
ZEICETIHR (B
BNFER, KEIERT, PEES, NHKR:
R ATRgE, 6, 434~343 (1975)
In an attempt to determine the steroid hormones
in pharmaceutical preparations the enzymatic
method using 20 B-hydroxysteroid dehydrogenase

(EC 1.1.1.53), crystalline enzyme from Strepto-
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myces hydrogenans, has been applied. In this
paper, substrate specificity or reactivities of the
enzyme toward various 20-ketosteroids, effects of
ph, enzyme or coenzyme concentrations on the
reaction and also influences of organic solvents or
which

interfered with the determinations of steroid when

some substances containing in ointment,

UV or colorimetric method was applied, have

been described.

26 BESHPOBBHERLECOER
RERSEY), KHZEET, FINZES, KR
e SLTEgE, 7, 17 (1976)

152 fioHTHEIT R s v VIKIT oM R 2w
T, BRERT5 49 FHOEMBO T v — e 7}
SV AL Y =7 FEL L B ELEOENE
FRERLLEIARELDL O arFa A FOEL
BT RS, FifEEofmw e v vy
Yym—n, AV =7, 70 vieE@Ne ey
Figt+ o Lo i,

R BIFENY T OIRET DI, aF =
4 VERKBEEDOC T —Ae F 5V v e LTUREHEh
MEA Y =272 VERIGED T LT X > TRESD
IRtEdE s X KBRS RA N DD, 55
Wi ORI R,

AL 4, 3- X PATFeA FV (3AsVY, e
anF ) EEDIAFCENTSS E AR TE
5. —J5, A4Y4, 3-F PAFRAF (FrF=vey,
FRY AP V) ZCT e FF VU VRER LR
ol

29  BNES0 2,3,1,8-F 7R LSAL YD
SEFLLOBRE
WECTEY, WEVE, AW 75, Db
At ks, 21, 318 (1975)
1) fusrdo TCDD @ik
2) ECD-#A7sm=} 23574 —TlE,
i 0.15ng, PN 100g A LS
0.15ppb TH-7:.
3) TCDD 20 ppb O TEIRINL 85.4% D
92.5% DM H -k,
4) =ATZIVAVEITTT7 4 —~TE, R
10 pg, HRHMYHEEE 100g % {8 Licdi{y 10 ppt
ThHoi.

LR BESL Ui,
pELN e
ORI

* . ERTetva -
o

ORIB TR

30 N-AFLHLNRA—PREHFOBEDMIC &
518! (555 #)) o-sec-Butylphenyl N-Methyl-
carbamate DK MPOmMBKAETICHIFIY X T
27 7—EICHTIAEERAILONT
SR BE, INHWIE, WL 7 ks, 21,
330 (1975)

N-xFnrhrsizr— rHlo—2TH % BPMC
(0-sec-butylphenyl N-methylcarbamate) X b Eifirh
TR, TORT I VEEERDITNTHNERDE
1B 7% & b LV, ChE FREE&3REEE LT,
FR X D EEA T B L ONFEETENE I NI
DWW THEE L.

FoEENL, N-x# a3k, fUEio sec-butyl JLD &6
DORELIE, BEN-2F Ak, AAfFvfhindn

Thb Bk Dﬁu%%ﬁ* FRTLDRBEL B h
¥, KREMIMECE 2T, fTiebh T3NS

hic.
Wi BT, koo ChE 2B LT H A1
BRI AT SR LTl LT e,

31 ASTORIERESRCETINR (F19H)
2P0 S FEh—NA— FREERIOER
PoR P
e aRAZET, REVE, AL 7 Lok,
17, 72 (1975)
1) BefphovFd s —Ax — oS EED
Tk X 5 b1 EDA W X A B0 S RE L

Fn

Iz

2) CHHLRELICF A~ — P RESL
CIETHRLKE Y FPD ¥ A7~ 757 4
—R X 2 THNTT B HET, RIFREENOHS TS
ote. SEEH LERABTEY A7~ 75 4RI
W — 713l bhich .

3) ZEERIRSTE R T S EDA oot
AFALY I AFAT LT~ b ERIE E 2 T EBFA
I L, ECD Rz e~ b 2/57 4~k o
THRHEFURE L., (koL TrAase
=275 A ko — 7 BRI R

4) SHOREICHTHETF I A~ 4~ FH
O MEML S % =R LR TIT, 75.5~91. 0%
Yl Wl Et gl el

5) EDA T L,
12.69.5~105% DM D - 7=,

23 7 ORI
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£ K B

o 47 94 43 (1976)

32 ARPFORZEZOFICHTIHR (FEISH)
HRIAR M T 714 —ICEDHERYARKED
TR TICHB Y ABEORK 4 ERUS
HBICHT BREICRETAERUVEIAED
R
TARZE—*, REOWH, AL %
22, 81 (1976)

FPD-# 227 m= bt 753 7% AWTHEEIA KO
RIS HE « REiz2oW T L. 10% DC-200, 0.5
< 0V-225, 10% QF-1, 10% DC-200+15% QF-1 I,
Tt 5% DC-200--0. 5% = 22 IR 1009 21V, 14
TR ERER B WCHF A =Y 757 4 — (Tl D
7o b, 28 O Y ALEEONHENTIETH - .
7ok, ZhbOHALE TS} 5 HUBIH10.001 ng
b 12.5ng OTAMIZH 5 .

FPD-¥ A7 m= bt /7 72 AWTHIEBVAIL RO
RIS RIF TR BRI BT I oo wT
Lt Lic, ThODKGMEOELILFTD i
BWTEDLhDIFEREREAEREET, HT0
FlARIED bR DR, Y ARERETOWTRER
RUEERE, £hth 150~200 ml/min X 1F 50
~100 ml/min OLETIRIERRIFTH -7z,

* UM ERAGS R v & —

e,

33 Comparative Study of Methods for the
Extraction of Eleven Organophosphorus
Pesticide Residues in Rice
Yoichi Mitsuharu TAKEDA, and
Mitsuru UcHIYAMA : Journal of the AOAC,
58, 1286 (1975)

Several extraction methods are compared for

AOKI*,

the simultaneous analysis of organophosphorus
pesticides in unpolished rice. Four stationary
phases were used for the subsequent gas-liquid
(GLC) determination of the
Using 3 different GLC col-
umns, 11 pesticides were completely

and identified.

chromatographic
selected pesticides.
separated
The efficiency of the clean up
and the sensitivity of the analytical method were
evaluated by using powdered unpolished rice sam-
ples fortified with the pesticides and also wheat
and dried bean samples. Average recoveries
ranged from 74.7% for disulfoton to 97.4% for
malathion in unpolished rice and from 68.1% for
disulfoton to 108.3% for malathion in other crops.

The method described is applicable to the analysis

of selected organophosphorus pesticide residues in
unpolished rice, wheat, buckwheat, and dried

beans.

* Food Research Center, Japan Medical Foods
Association

34 ANERO 1,2,34,67,8,9-Fs5 0L
RSP F L DFINE
EE TR, REWE, ML 5T fEs,
22, 31 (1976)
1) fanpiso OCDD D/ % i L.
2) ECD-wARZwu=t /57 4~ Tk, LMl
Ik 0.01 ng, MR K 50g 2w/ 0.2
ppb THo o,
3) OCDD 0.01ppm D3y ok nEUIRERSP
¥7 85.3% THhHol.
4) =ATFILAVEISFT 4~ LB ML
13 mje 460 D7 5 F A v PRIV, 0.01ng,
LB SN 0.1ppb Thote.

* e R v

35 REHEEBHLLILICEIHRIPEERROS
B2 (8523R) T BV OEFRHOMEE
LSHEHP, BFMUEEY : fkiedE, 22, 73(1976)

KIEFEBI ALY AR LB T AV Y v ORREERET
(1) DGR 2T o7, I OHFIRRAR2 b
AT, TAFY ViR Sh=C-H(710cm™) 7
MIETONE, k7 -2 e bR ATUR (3400
IO 1060cm™) olPls X vt ClI-C=C-Cl iR D
FAER DT,

1 DTSRRI AT D52 b CoHe0:Cls (M™,
m/e 369.868; ZH5IMH m/e 369.865) OUIEA R % %
Foo Lo T Lk 200Kk T RftEhic 4,5,
6,7,8,8-~FH 7 ru-4T-= vV FAX )-~FH L
FegvFviiiEsh, ORI Tok
Mns, 1 oHtEiiibit 4,5,6,7,88 -~FVrer
A4, T-=v ¥ A2z2-13trans-C 4 ¥ » ¥ ¥-1,2,
2,3,32, Ta-~FH¥ e Faf vFUyThHaro L iibn

27,

36 pHAEDHOZST=N, -T7z=LT7z/—
L& LU F TR —LOESREE IR
NEEF, PIEEER, BmEIEE, T
fEt{ras, 21, 235 (1975)

A EoHD 318 O AR GERUHD, Y7 ==
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N (DP),0-7 = =17 =7 =) (OPP), KX UF 7=
vEYS = (TB) ORHIEEEEZEE Uk, LIEYEE
M= AT L, M RRE L. BETchg
TEFYVVENL, SOREHELLE, 7103
4 (1.5%8em) K Lid&, ~F4 v CHiEER i
L, UTEG=F N, 7VvE=2TR, 227 —NEH
(1:4) OIZHTL, Bft=FARhc DP %, 7
ve=7K, »27 -1z OPP X U0'TB % 2h
FhER L. 3HEFROEL X DP s X ° OPP
BARFERAF LRl E YAz~ 572X
b, TBRLRFHEEGERErArz7e~1r 257
FRAWTERENRTIE- 1.
— 77N~y O ERX LT DP (2 ppm), OPP (0.8
ppm) kXU TB (0.5 ppm) #¥FHI Ui & & @R
B ERER 6.1, 95.4 XV 93.75% Th-Te. B
AvEYV, dFLvy, Zv—77 0~ ORI

D
i

* BARSESTE v & - KBREA

37 hEDROZ Tz =L, 0-7z=)L 72/ —
LEIVF TR —LOREMRERE
ShEZEFs, ENRT, PIEEEYD, BEmREE:
frisk, 16, 397 (1975)

»A &oth DP, OPP 35 X108 TB o[ »
U FIT L A R BLEEZER L. A bo
B XTI FTATARLB 7Y~V Ty TOE
R LT CRER LMo (kRS
P2 36) OHELEHREL, SHEOEHEYH W T
BLERSD 10ml 2175 7> s vE LTHED,
GC #7-ix TLC X hifeHl « R L. JEHEK
& (X 4y) k#4r Fract. No. 2 gL, DP
i3 Fract. No. 7, OPP - TB % Fract. No. 12 @
WD o Ea s, GC kX AH K& Sz DP:
0.025 ppm, OPP: 0.05ppm ¥ X7 TB: 0.0l ppm
Thote. HKEIZ XL HMA &0 LOREIRE X DP 50
R X2 ppm HINDLGE1L98.5 35 X 0°96.1%, OPP
10 35 X 0F 0.8 ppm RANOIIA1E 95.3 35 L U1 95.4%,
TB 2 X0 0.5ppm OFEMOLHEIL 98.1 XV
93.7% THw 1.

DP, OPP 350" TB %R T 5 7cwic TLC iz X
S THE L, BEIGIE LTy 2~y smn
RAUAET (8 :2) BXUZeukilhe s x)—
AR (19: 1) kX3 RTRIIEE X h BIFchs
BxBic. 737 a v b 3HREREEE TS0
= TLC % v 535413, Fract. No.7 0—Efy % A+

vev, Fvvye, Juv

vhL, YZa~FHvermu ARS8 2)
TEE LT DP %, Fract. No. 12 X h 8 65 i-REk
BRO—BLEZARy LT/ rakiAet ) —
AER (19:1) TRPLT OPP & TB #HH L
o, MHEERThY 0.5pug Thotk.

Chbofkik v, mliAvey, FLr vy,
sv—F70—vdhp DP, OPP 5108 TB 4%
WE L.

* BARLRSVIv v 2 — KB

38 HRIAR M 574 —CEDRESERDY
LECE:, TE FOBBGIUREEHRORER
TERELEOUICRE EO®T
PHEEERD, eSS, BHEIE: XL f
¥, 29, 44 (1976)

SESBEE TN VT —F A0 LT
e, BT~ AR YA VR, Tr
Fefiis XOLRBREEMEL, B -wELLD
b, TV MGENL, KERA I VIEBLEGE Y
Armr= 2757 (2% DEGS+0.5% V Vi 5 L 3&E
) CEALT, YVAY VEROEER LU FrfE
B L ZE R OBUR 2RI 5 ke R L.
HAZwv= L2570 —OREFEPHEL Tk p-
Pt AFEOMERANFEHTH - .

0.1g/kg © Y A ¥ vBOFHME X 5 EIERIL, 33
100% TH-7e. 3 HRTFROMMBED, WIhi
0.005g/kg Th-ote. HALE 5TREHEP 3 Bfkn
LY AE YEBRFRER SR, TofiiThiik
fili (0.2g/kg LLIF) ORETH ot Fe Feolifs
IOLRFTL, WIhobkrbbiHE i
.

39 RRkEBBEME (FPD) f&gxzonx by
F70C&EDH v AV F FP)ILOERICON
T PR, SN, BEETHE el
£k, 17, 89 (1976)

HAIZBR NS 74—~ XbHyh ) vERERT
AHER, =ATMEOEBE LT, PAFAELAL
TIFeCAFAT RN LD AF AL, 2y
fLrAFri LB 2Fnqblh, o7V AXVRIBAT
MEEB I MY 2F 042 ) AMEED 4 HELEREL,
Bz U0, REEcila viba F 08, TIHTi
STV A2 VEMERT WA L EERDE.

N-2F 1%y 2 ) vOillE o B, FPD-GC %
JAwigfiziz FID-GC piific HTHY 200 £5
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moE A BRW

W& 9% 94 45 (1976)

ORIEFATL, TMEOHBEITIIL x HTHO X 5 e
HOSRFITLHEY— 2 13E b T, #iko
Fvh Y yTHLERRTETH » 2.

Loz vy A Y v+ + ¥ 7245003 L0°5ppm
EINLBaomIERIEThEh 97.4~98.4% X
U 93.25 Thot.

40 R4 MR LOEFEFRICEATIHR (V)
BEPORMA I PR O=FHRICOLT
REd T ZEsr, KEFZE, Pl %
FIIRGRTER®, e daile i o fAfuat, 17, 192
(1976)

Scheme 1 /R L4l /i, robeAi+%
mycotoxin ] 7 fi (Aflatoxin B,, B,, G,, G, sterig-
matocystin, ochratoxin A, citrinin) % ZJ&einz
CAHTTES. B OMBHE7 2 b= P Y AT

Sample (50 g)

Y VEAIBL, 28w A IRES R Y
AN T AREEL, BT ORANITOME & R
b VR BRI L, A OBILE IR 7 50
el I O DS F (S (I EA
= 2T 74— D HYHEINT S, & o aflato-
xin LSO b o viz oL, 598, iUV OEER
(P20 L CRIMA R LW 5. 2RIV
JRTRHEER T R 2 I L TR e,
COJHRIZI D, ALY vOTNTL LB
IRRFTTY b o VTLOBH T <, BIEE, 2ok
¢l aflatoxin i 10 ppb LA =, sterigmatocystin,
ochratoxin A 40 ppb L) -, citrinin 80 ppb IJ o7
T MEURER 56~10050 ORI CTWETH 1. =
— Y, Y~y yiZBvwTid aflatoxin 1T 10 ppb B
F R 63~80% RVACED 3D b v v TR
200 ppb TSR 65~95%0 T TITITHET~Z

Shake with CH,CN—4% KC1—20% H,SO, (178—20—2) m! for 30 min

Filtrate
!

|
Aq. CH;,CN layer (100 m/)

Isooctane Aq. CH,CN layer

Add H,0 50 m/

I
Aq. CH,CN layer CHCI; layer

Residue

Shake with iso-octane 50 m/, twice for 3 min

Shake with CHCl; 60, 30, 10 m/ for 5 min

Dry with anhydrous Na,SO,
Remove CHC); under reduced pressure

Col

umn chromatography (Silica gel column)

Wash with n-hexane 150 m/

Elute with CHCl;: CH,;OH (97 : 3) 150 mi{——Fraction 1
Wash with CHCl;: CH,0H (92: 7) 150 m!/

Elute with Cglls: CHiCOCH,;: CH;COOH—— Fracction IT
(75:20:5) 300 m!

Fraction I or Fraction Il

’ Remove solvents under reduced pressure

Residue

l Dissolve in CH,CN: benzene (2: 98)

Thin layer chromatography

Detection under UV light at 365 nm

|

Determination by fluorodensitometry

Scheme 1

. Extraction and determination of mycotoxins in grains
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HENEONRTWS, s, AINEELARTE
B, hEBIUH CHOTATRIICL > THE L
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¢7 A Case Report on the Detection of Ochra-
toxin-A from Rice
Mitsuru UcHivAMA, Etsuko ISOHATA and
Yuiko TAKEDA: frffisE, 17, 103 (1976)
The purpose of the present communication is
to show the positive contamination of ordinary
food with mycotoxin.

Twenty-one samples were collected for the
chemical analysis of mycotoxins from the specifi-
ed area, Fukue Town, Nagasaki Prefecture. This
area has attracted the attention for high incidence
of hepatoma and the samples were selected giving
priority to the potential contamination of myco-
toxins. They were dried fish, rice, black soybean,

adzuki bean, slicedried sweet potato, dried bonito,

miso (soybean paste) etc. and all of them were
in daily use. The objective mycotoxins and analy-
tical procedures employed in this work were
summarized in Table 1.

As a result, 0.05ppm of ochratoxin-A was
detected from one of the specimens of rice which
was offered by an average family of Kojima-vil-
lage of the Town. The rice concerned looks a
little reddich indicating possible contamination
with some fungi. Any particular relationship of
the clinical history of the family to this case was
not recognized.

The detected spot of ochratoxin-A on a thin
layer plate was further treated with BF; and
developed by benzene—acetone—acetic acid (12 :
2 :1) to the second dimension for its confirmation.
From the other samples was not found any detec-

table amount of mycotoxin at all.

Table 1. General Plots of Analytical Method Employed in This Work
Aflatoxins* Sterigmatocystin Ochratoxin-A Citrinin Tricothecenes**
Extraction MeOH—1% MeOH—1% NaCl |[MeOH—3% NaHCO;ICHzCN—ti% KCl—| MeOH—1% NaCl
NaCl (55 : 45) (55 : 45) 0% H,SO, (55 : 45)
(55 : 45) (178:20:2)
Clean-up Silica gel Silica gel column (Silica gel column Silica gel column | Silica gel+
column Flozisil
mix column
Washing Hexane Benzene—acetone \CHCl;—MeOH CHCIl;—MeOH CHCl,4
Ethyl ether (99:1) (95:5) 93:7)
Eluting MeOH—CHCI; [Benzene—MeOH [Benzene—acetone— |Benzene—acetone | CHCl;—MeOH
(3:97) 9:1) AcOH (70:25:5) —AcOH (97 :3)
(75:20:5)
Detection TLC TLC TLC TLC GLC
Carrier 'Adsorbosil-1 Kieselgel-G Kieselgel-G Kieselgel-G Gaschrom-Q
Solvent or CHCl;—acetone Benzene—MeOH— |Benzene—acetone— |[CHCl;—MeOH— | 3.5% SE-30
liquid phase [(9:1) AcOH (90:5:5) |AcOH (12:5:1) H,0—90% HCOOH| (TMS derivative)
(180:20:2:2)
Determination [Fluorodensito- [Fluorodensito- Fluorodensito- Fluorodensito- GLC
metry metry metry metsy
Amplifying — 20% AICI;—EtOH |[NH; vapor NH; vapor—20% —
agent 80° 10 min AICl;—EtOH
Detection limit 0.005 0.04 0.04 0.1 1.0
(ppm)
Reference 1) 2) 3) 4) 5)

* Aflatoxin B., Bi, G, G..

1
2)
3)

** Fusarinon-X, Diacetoxy scirpenol, Neosolaniol, T 2 toxin.

Proc. 26th Meeting of Food Fyge. Soc. Japan, p. 41 (1973).

4)

Hyg. Soc. Japan, p. 19 (1975).

5)

Official Notice distributed by Ministry of Health and Welfare (Apr. 6, 1971) ; modified AOAC method-I.
Takeda, Y., Isohata, E., Amano, R., Tauabe, H., Kurata, H.: J. Food Hyg. Soc. Japan, 15, 363 (1974).
Takeda, Y., Isohata, E., Amano, R., Tanabe, H., Ichinobe, M., Kumada, H., Udagawa, S., Kurata, H.:
Takeda, Y., Isohata, E., Amano, R., Uchiyama, M., Naoi, Y., Nakao, M.: Proc. 20th Meeting of Food

Tanaka, K., Amano, R., Kawada, K., Tanabe, H.: J. Food Hyg. Soc. Japan, 15, 195 (1974).
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12 AKFDTILBTIXTILEDS MF, Eto/hzfish, 02, m3ULER
TRERTTAE, NEYHE, P K AmRE 1T, IR T S PR, SHLE ooyl b, L
170 (1976) L, [ERTOKESe BT A oo izt
Mk o 7 2 vfii= 27 A 51 (DBP, DHP, mmm,mn%@L®%m,_n&ﬁzmeamu
DEHP, BPBG) Offi{li/c /M k& TEr L. LhTWa, Thbh, [, &, 5, 27—V, 74
ROPVTIEIL, n~FH V-7 b= Y AN, 72 =27, T, ¥Ry, aaibin s itz
b= P Y ARIANDKOEM, ik 0.5mi) O FIDET, HzBWTHLELTEDLRICL DD
ZEail, BrvisAsase= S5 4~ HULS

HEX 0D, ZhODIRFIZL > T ECD A2
nw b 257 4~ XAV AT R
TImrEAT R, EllokEain 99.5% L
Eehot.

7 % A=A T A FIOETERIL DBP 22 905%, DHP
825, DEHP % 81%, BPBG 2% 75% ThH D, 44y
MEOFRIERLRLTWS.

43 ERHEEOEME LS B0RSE
BROTENE ¢ KPRIFFSRMEEE, 26, No.12,21(1975)
Fl & 27, No.l, 15 (1976)
WEOHEE1. AREEEOTEELTET © bk
X oMMEL~OHAR © RTLiTonT

REOHDEMFORM @ FARAROEEED
ik © BEHEOEI © REROUE ® #f

RUENEE O W

2. fRiRENzoWT

@ AMTEMHOMERE @ RARENYORYINE
EEURZERE @ BMEE @ ARERTowT
[Ny

3. S FREIRIOWT
O &R efaRakcTskstiih @ 4%

BELTOT5A2Fy 2 @ SEHEOESREIEHLD
U @ 73A25v 7OHHORNTS

4. HEBL b ONWT

5. LrdhiA TR

¢  ARORE, BROBOEHHRARICOVT
m IY'ﬂhmfﬂ,m,Noﬁ 2 (1976)
CEREBEET LW O T ANMELZ TS

LRIV E IO DWTIL, o LS & O35%

B I TH A58, MALL A Lwvw o &
&, fiE R M-k s REoC=FL T Mz D
ERTHEREt L, AANENI Y ER, XS
ATWBORMILREM 282+ 5848, Foz
¥CHIEWT L0V EPImERTVLS.
=& oW T TR, e Rz ofiifts
SUXEMp ORI, BE, I, P, MHEK, EE,

I.%ﬂ'ﬁm’aLmT6dA

a. AZCI MO HEBES T 204

b. WHARUETaHORMR ORISR TR
o Tl

c. gl GRaYiofie

0. A BT 5 P gesh T 2o < i

M. SRBRUCERE T4 BT

a, FYVF V74 vEIVHEY AF VY

b. by = A ER

c. =TABIRL « RN

V. if

J

ERL B 2izonT

5  ARKFENPFROTIKLEER

FEIER BB OSTLE, 7264 69 (1975)
(LA

Lo, ALY 0BT &R
L bosicsai bh, ShicgHizo
W Lz, BT BIEmiy R ST A5k,

DB OREEE, BV E LTOSMOMEDT ik
BT, ThoRTARTHALDHOARIM 2 BA L
Too BECIRIERL BMEBFIER, FEOF, SRR
Eiont, BEWI0ERICIG S hie o Pl i
L, f3EHE 2 0BT S\ T AT L o s 2 4517
L.

46 Azﬁ%ﬂs;v"wmmmewﬁﬁm
INEES0E ¢ AR, 18, (18) 42 (1965)
I%t”**nxu&ﬂ@iﬁ@ﬁ%:ovrﬂm
Ltz ANFVv, ¥4 2533 VR, vy h Y vEIT
M7ra - o TiEREHORE LT A2
<+ 7357 (GC) LRI UCAER L, 7Y+
U F VB L CE OO FTHUEHT D TR 2
BTHLT, GC, rikkIOWifz v =t 75 7
(PC X0 TLC) b LU Mtk n~ 757
(HSLC) ¥:% A Lic. el v h Y v IUSiY
@ HSLC oWtk o Zipax SAX » 5 Az X

DI R O— B ILR L.
gt ot Ak, PC, TLC, GC X1t
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HSLC oItk mizds, FEOHEPI LS GC o
LSO WTONS & & Bz, phermaphase ODS
# 5 2kt 5 BHA, BHT, +oioRE SR
ZiRLic.

47  BRETHDITOEER I~1
MESM =27~ FL v FAMY —, 18,
(3)61, (4) 43 (1976)
fURII DTz oWT, BIEQIE S iEmHE3
AR L Tz A, 23, (1)EL
LT Hmzow, TodiskE ke Es L, &
BB VIR TER E o ST RRITmY A
FENOB R0, & LIcERtoRisH— o M
TER L. &R, (I ToilBikicoun T s
IR OB ESRFRT S E L L, HRCmiTCE
B _EFHEMoEATR Uk,

48 FA ARG TIL e TILHLATEILOKER
BZOWT
o ofEME, SEER PR, JnpuRt, REEREEF,
TEE LT MR REE, 3, 81 (1976)

T =K AN T e A DGR OB, BIE
OFMBFEREBL BT DY, 22LPiz 0.1 mg/m?
X BRI, MIEORNRIAICLIFLLIhS
Lo FLTTF 4 ARF TN e T=AT LA TN 41l
o0&, AR, AREURINRER OREAORE O K ER
Wik, 7~aya b HiLicEos 7L RORT
I OWTRETREST VOB X b E% T
ot Ele, (EROH TN DEHEFOEMIZOWT
xR T o0,

WK EBETDRDIT, AT RAATT 4N
LTERTE L, LIkl 57 48 ZER
FEIRBEF TINAA L, KPHRK2E T4V AT LD
B, WUMEALT, TORMALEEFRICHE (253.7
nm) THPL, BRI X o, WEKEEERD
fe.
AR R OB RRE O SRS TL, 74 AR S
ABTer T, 0.1~0.7png, ME » 7+ L Tk
0.02~0.1 pg TERDTHATH 5 25, EfEOH 7
e AABYT7 <A H AL 6.5~1.3mg T, {HJEiFA
ATV DB LTRSS,

* TR

49 KERLEORERGHOFHAKBOIT
EFNEF, DWEEHE. R, KBEEE :

f={kzE, 21, 361 (1975)
KR EN DB 7 = = Ayl Hifgath (b ez hR
FEi XTI L, DPWTYATA Ve 7T — M E
IR E e 0b, PbhicyAFA Ve T T —
METHZ X - THEWIME L7 <A v aibic L hE
L A fFTounTiRE L, MoSai 1 NiE
BRI T, TOLHEIR 2 NIRRT+ 302X
W EERM UL TRES 60 iz ounTatiL
TG, AR O TERL, SMOERAE O
T, 7= ARSI feETINIEE S
RTwiWLWZ ey bhi.

50  HARIZOAZ M T74—IC&BEEL=LERE
ROE(EE = LEBHO S ITEO#KET
KBRS, MEik, AN fifbe=r=x
7~ — BT A4k BiTEgR, TSI 3 B, p.55
(BHELN T gean iz )

ey = A BISHERNEL, S A2e~1r 27974

— DFEFIRESLLE, NEHESHoYE & T o .

51 o LE/R—-(CRTHERTAR
(PRI PE R E A T 15 BB g R AEST AL T)
{ERRZEETF, Rt B2, OIS © G495
ffte =/ <~ ~BT5 4 558, p.70
(1976), FIFLeirm IZEdiER

ke = e/ v~ (VCM) oMb Ui

OHWERWHL, ¥AZ7v 257 4 2FRLCH

Bk X0, frdho VOM &Ei L, Ehekite

AR5 VCM o2 4E L, #E+ 2 ppm

BT b, WERMZAH LT VEM oBfiilv s

oo EfEE Lie.

52 SBFEERRIEKEODT

LR « i ERgE, 25, 951 (1975)
SRS INE NG A2 55 ey 1 d | ) S P ik A i )
SRhT05H, T aaLARRNMOS T CLE
FRPFRODI BT EVRRERD X 5ot 1975
6 AFERAAMY v b, 3,4-XvVE v U
BHIEh, &M RELNERAHE L. X )
B EEREROARCENRENEE ST E
WTEIHO R E 2T o . GRS, o
bk 4 e o TitE L, T LT b —R%Wk
JikweoE, RIEE WL, BT, AT arm= b S
F7 40—, X—AF4 vikRAWBEE, FEOL
Fite ¥ OREO SR B B EHET AT L.
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53 F/RLLEHRFL— FOIHFHEARHICD SEOMmMIE (in vivo) BXUF v FATHT PSe-Mit

WwtT

TIALRALR, BFEIERE, KAL) « FBTIS0ELE
FEEHYRESURA E VIR TSR, BTG
%, 68 (1976)

HCchinoform-Zn # v — F #H %, “C-chinoform
BT LU SZn-ZaCl, B E TRy ¥ @ s
WG LT, BEYAlEt~D chinoform k¢ Zn &
Vo TR g R

WHTAREHILE LT, AT meds L OIRT D
FHiz 3513 % chinoform JLFEAF U~ F T h w43
TERIITEIZ ETIV EWV S H2ME Hhte. chino-
form #1594 ¥ TiioDrdho A by, *
fe Zn JEELF V- P ETEE ZnCl, 85D & O
W ER R bR oo, T h T S hi
chinoform {% Zn 7c & LR OIEHc & b #EA N
BERD EWOWBERE L bhic.
5¢ Chinoform (5-chloro-7-iodo-8-quinolinol)-1C

D4 RNcEHTF B RE

AR, NI, MEiFHEE, ARm)

Radioisotopes, 24, 473 (1975)
Chinoform-2(-4)-1C %4 RicEOfH 1L, REE
Fidle, 555 ANTCR Lo TRER O
70% MEEEIhiz0T, ZOE2{AMIOTIR B
W,

RE_vEy €V o vREAHE (9 1) THH
L, 1AL AT Lic. HRE» o[ s e~
2757 4~k b, chinoform, 5-chloro-8-quinoli-
nol (chinoform @Ji= v k) I XORMICHT 1
AR U, i 2 ik B TR AR IR T
AR ERt-A%, HFHiL artifact & Xt

FoOKEIS BT chinoform Lz vHEEo 74 2
rJ 4 FIX 0 chinoform o447 =4 b 3YRED
ELTREIhic.

55 L ALAYOHELEHRE B4R @mE

BEROEL L OBTHICDWNT

Nl Wl fkqesE, 21, 356 (1975)
Y3 HC BSe-L- V) VAT v, PSe-i -t UV VR
F PV Y ARETENL, OEhrsidsd ®Se o B.
HL. #Rpicl b, WEEHEFCRWTLOE
TR 7 BER LR, migdo ™Se © B.H.L. i
BSe-L- U Y AF VELEOUIA D 6 HicK L, “Se-
He v vEBRREOGAITELFD 3B TH .

Sy Pz PSe-TL VVERF P U Y ARTHELT 30

VYRS P Y AREIL, 30 4 incubate L2z If¥E
(in vitro) Sz &5 PSe DN DWTCILERE
LizkZh, Mty s "Se ofEH 4501 in
vivo & in vitro O TRET RIS 2 E20GTR
TiEs bhtc. Ermifho ™Se oA ~T
FrEvose Y UaTISIE L.

i vivolm BB 7 n v B8e DLETHT o
T, TOMKFFURGO R~ m= S F7 412 %
DAL, BET S /7oAty ik 4D AR
EL, ToPI2fitelv s AFH+=v, V) Y AF
VERRVATA VTHDH T ERiRDT.

56 HESBOESAEDTICHATITR B2
wsmCd QEARSHICRESTERD I Y LE
R#REOEE
KEFHD, Tifl IE, DNFLK—, s, 11
AR, Ay« fafik, 16, 240 (1975)

B Fivaksy MTdfrS L, b, [R5
EREZUTTEEE, Zihug 1WnCdCl, 25 Ll
G o 1nCd oERITOZEL LR L.

108 27~28 oS v Picifb? ¥ $ w4 (1, 5,
10 mg/kg) # 1 B 1 @208 0{y5+5 L, 1mg/kg
TIRIZA DB ATIHMALPHH S hBH 2R % &5
1, 5mg/kg, 10 mg/kg FETIRF WIEHAN BT
HMBED bRt ¥io, 10~12F DA, Kol
IEPPRA L.

210 ¥ Tz 1 mg/kg $FC 745, b mg/kg FET29.6
%, 10 mg/kg TET 32.19% OIFETHIILD Hhic.

BALD V3o A BELEATE LIET 0 L
IR, LR, SERMOETHAR SR, T, Mg, XI%
DHEREWHETEE DHETCS AR L, 120l
FomLtHm, o5 oMk 1S bh, AXW
A BADEEEE 2 TWBZ LA E i,
21H Hiz 1mCdCl, (2 #Ci/mg CdCl/2 mi/kg) %
Eofth U 1o YnCd bS5 &, H
bH ¥ o a2 iigi b Lttt ATt s LU
Tz THdRiiz )T T 5\ ERL, 0
LD TR Im T 2 EAA & b h . T
B, WSz X 1eCd OERSMMSZ LTS =
LHREBd BRI,

¥, oL EoMLFAO nld 11 1mg/ke,
5mg/kg PECIIRBRIFZ LT PICIFTET % L A%
%<, TAEHROHEEORENE L bht.
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57 BESEOLESARBICHTIWR (H3IH
wmCd DBERNHEBFAOBT, S HIC
20\ T
KEEe, #fh IE, HETFEEK—, Sl
MAETER, =& f2igE, 16, 271(1975)

H ¥ va (1mCd) OITIRRHME~NOST EIGFF~
DIFF, BRI OWTIEEOBED S v P&
Lfﬁth
OHRAIEY S L 15nCd o 60 yEic st B EHER
%Xruiﬁz:ﬁ-t%< B, Fofk, ¥, EIF-cikmh

owwuioﬁﬁm 2o bh, T, JRE,
zm,m, T(REVE), FEwblrh X 0I5t EEsER

o >F (I

HEH 0 T VT, 5D 24.6% 2iHELE
FLEL, MERIUZOREDRLEIFELED
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TRAGREES, BAIN, i : it 1
334 (1975)
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60 Cytotoxicity and Carcinogenecity of Pterosins
and Pterosides, 1-Indanone Derivatives from
Bracken (Pteridium aquilinum)
Mamoru Sarto*, Makoto UMEDA*, Makoto

Shinsaku Na-

TORI, Kunitoshi YOSHIHIRA, Masamichi Fu-

ExomoTo*, Y. HATANAKA¥*,

KUOKA, and Masanori KUROYANAGI: Ex-
perientia, 31, 829 (1975)

Cytotoxicity to HeLa cells of thirty kinds of
pterosin derivatives, the characteristic indanone
derivatives isolated from bracken, was examined.
Dried powder of the edible parts, young leaves
and rhizomes of bracken, four fractions of the
extract, pterosin B and pteroside B were feeded
to rats (Wistar, male 8-10 weeks of age) and the

carcinogenecity was examined.

SRR BT

*

61 Cytotoxicity of New Cytochalasans from
Chaetomium globosum
Makoto UMEDA*, Xohichiro
Makoto SAITO*, Setsuko SEKITA, Kunitoshj

Shun-ichi

UDAGAWA, Fumiko SAKABE, and Hiroshi

KURATA : Experientia, 31, 435 (1975)

The extract of the mycelium and the filtrate of

OHTSUBO*,

YOSHIHIRA, Shinsaku NATORI,

the mold exhibits toxicity to cultured HeLa cells
and to mice. The principles, named chaetoglo-
bosins A-F, were isolated and proved to be novel
type cytochalasans containing an indole nucleus.
The cytotocity was precisely examined by cinemi-
crography and the formation of polynuclear cells
and multipolar cell division were observed, sug-
gesting the same mode of action as the hetherto

known cytochalasans containing phenyl ring. LDs,
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of chaetoglobosin, the major toxin, by a single
s.C. injection was estimated as 6.5 and 17.8 mg/kg
body weight for 5-week-old male and female mice

respectively,

* UK IE T

62 FEULBROMELFHARE (5
% LDEFANORIPIIFICONT
LERIES, ARTTP AT, SR« mk{Los,
22, 24 (1976)

A KT AOFEOE IO b N~ D TR
oot Ui, el 9 v b g 19°CdCL,
REOLEE L, 35 20 HED Dk 2 BT
BN, TEEE, THES SUNS IO MA 2 2 — v
B IOEEGPE2ED Cd #55E MoV THIE
TPt TORESL, 125 Cd oK N
IS FRTAE A L, L d SO mcsia L
72 Cd i2 102M EDTA i L » TIX U TIN5
T EMD, SRRSO THB EEX D, BT
FZihL i35 15 Cd ofgiEiL free Cd oF)
T T 5 2 EAED Bhic. & sicfkPic
Tl Cd @ 3 3, TR Metallothionein i% Cd @
FERI G 2RO LCTEKT B C LA bR, %
TP 351 D WU T @ A5/ % Metallothio-
nein LG LTWAS I EAVEIE .

) hEks

I
5
b
=

63 PCT ORMRRELCEBZ~YIAERIIC&T3E
i
pim 5%, ®melid, FUL FE, &TLEL W
THEZ, KT - fidqbss, 21, 307 (1975)
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64 Mutagenicity of Nitroso Derivatives of N-
Methylearbamate Insecticides in Microbio-
logical Method
by Mitsuru UcHivana, Mitsuharu TAKEDA.
Takachi Suzuki, and Kunic YOSHIKAWA
Bulletin of Environnental Contamination and
Toxicology, 11, 389 (1975)

In the present paper, cight kinds of N-methyl-
carbamate incecticides were chemically converted
to corresponding N-nitroso compounds. The
were tested by

mutagenic activities of these

means of two microbiological assay systems in-

«

cluding the “rec-assey” precedure (KADA et al.
1972).

employed here exhibited a fairly strong muta-

All of the N-nitroso-N-mecthylcarbamates

genecity. The relationship between chemical struc-

ture and mutagenic activity was partly clarified.

65 Toxicity of Organic Mercury Compounds.
III. Uptake and Retention of Mercury in
Several Organs of Mice by Leng Term Ex-
posure of Alkoxyethylmercury Compeunds
Masanori YONAHA®, Shunji ISHIKURA*, and
Mitsuru UcHIYAMA: Chem. Pharm. DBull.
(Tokyo), 23, 1718 (1975)

Uptake and accumulation of alkoxyethylmercury
compounds in several organs of mice, in com-
parison with alkylmercury compounds, were studi-
ed. Diets cecntaining various organic mercury
compounds were continucucly fed to mice, and
organic mercury in the crgans was extracted with
dithizone-carbon tetrachloride and determined by
gas chromatography.

Hiztological studies in mice pciconed by me-
thoxycthylmercury chleride showed a prominent
damage of the kidney, and proliferation of glial
cells and atrophy of nervous cells in the cerebrum.

In all of the compounds administered, the
organic mercury was found in the liver and
kidney. The ratio of the mercury contents in
blood to plasma was higher in ethylmercury
chloride than in alkoxyethylmercury compounds.

Ethylmercury chloride was highly incorpolated
into the brain, while alkoxyethylmercury com-
pounds were at much slower rates. The mercury

contents in the brain at onset of the neural
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symptoms were much lower in methoxyethylmer- compounds.
cury than in ethylmercury. In the brain after * Faulty of Pharmaceutical Sciences, Tokyo

administration of alkoxyethylmercury compounds,
it appeared to be present as an inorganic mercury
for the most part, in contrast with significant
amounts of the organic mercury in the case of
the alkylmercury. It may be presumed that
manifestation of the symptoms after exposure of
organic mercury compounds is not merely related
to mercury levels and not always in need of

organic forms in the brain.

* Faculty of Pharmaceutical Sciences,
University of Science

Tokyo

66 Toxicity of Organic Mercury Compounds.
IV. Metabolism and Excretion of Alkoxye-
thylmercury Compounds in Mice
Masanori YONAHA*, Shunji ISHIKURA* and
Mitsuru UcuiyaAMA: Chem. Pharm. Bull
(Tokyo), 23, 1726 (1975)

Metabolism and excretion of alkoxyethylmer-
cury compounds in mice were studied, and their
gastrointestinal absorption was discussed.

The total mercury and the organic mercury in
blood, liver, kidney, and excrcta at time intervals
after a single subcutaneous injection of methoxy-
ethylmercury chloride (MEMC) and #n-propoxy-
ethylmercury (#-PEMC) were determined. Initially,
the greater part of mercury in the blood, liver,
and kidney was found as organic forms, but
thereafter the organic mercury rapidly decreased
with decrease of the total mercury. During 120 hr,
the ratio of excretion of mercury in urine/feces
was 2/1 after injection of MEMC and 1/2 after
injection of #-PEMC, and more than half of the
mercury in urine were in organic forms. Mercury
in the feces was not determined as the organic
gorm and was a chemically stable compound. It
is most likely that the fecal mercury is mercuric
sulfide,

mercury ion in the cecum.

since it was formed from inorganic

Inorganic mercury was found in the gastric

contents initially after oral administration of

MEMC. The release of inorganic mercury in the
stomach indicates a reason for the poorer gas-
alkoxyethylmercury

trointestinal absorption of

University of Science

67 Inhibitory Effect of Parathion on the Pho-
tosynthetic Electron Transport System in
Isolated Spinach Chloroplasts
Takashi Suzukl and Mitsuru UCHIYAMA:
Bulletin of Environmental Contamination and
Toxicology, 14, 552 (1975)

Pecticide chemicals usually have some broad
specificity ; thus they are commonly categorized
as herbicides, insecticides, or fungicides, indicat-
ing the group of pests against which some selec-
tivity of action has been demonstrated. It should
not be assumed, however, that insecticides are
necessarily harmless to plants, A number of
organophosphorus insecticides have been shown
to have a phytotoxic effect.

QOur previous studies demonstrated that parathion
(0, O-diethyl-O-p-nitrophenyl phosphorothicate)
could be photoreduced dependently of ferredoxin
by epinach chloroplasts (SUZUKI and UCHIYAMA,
submitted-2) and independently of ferredoxin by
electron
donor system (SUZUKI and UCHIYAMA, submit-
ted-b).

parathion inhibits photosynthetic electron transfer

heated chloroplasts with an artificial

In the latter report, the possibility that

was suggested.

In the present paper, attempts were made to
confirm the above-mentioned possibility and to
clarify the site and intensity of parathion inhibi-
tion. Conscquently, it was found that parathion
blocks the electron transfer from photosystem II
(PS II) to photosystem I (PS I) and thereby in-

hibits Hill reacticn in spinach chloroplasts.

68 Effect of Zymosan on Hepatic Drug Meta-
bolism in Mice
Hiroshi HoJo*, Yasuo SUzUKI1*, Yoko KONI-
sHI1*, and Mitsuru UCHIYAMA : Chem. Pharm.
Bull. (Tokyo), 24, 10 (1976)

Effect of zymosan, a typical reticuloendotherial
stimulator, on hepatic drug-metabolizing enzymes
was examined in mice.

1) When given in wvivo, it depressed all the
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activities of aminopyrine N-demethylase, p-nitroa-
nisole O-demethylase, and aniline hydroxylase. It
was shown that the effect of zymosan on drug
metabolism was exerted solely on microsomes and
there was a marked decrease of cytochrome P-450
content in microsomes of zymosan-treated
animals.

2) Aminopyrine N-demethylase activity was
found to become minimum 24 hours after the
On the other hand,

phagocytic activity was enhanced at the same

administration of zymosan.

time when the maximum depression of the meta-

bolism of aminopyrine was observed.

*Pharmaceutical Institute, Tohoku University

69 Effect of Zymosan on Hepatic Drug Meta-
bolism in Mice. II. Identification of Active
Component of Yeast Cell Walls
Hiroshi HojJo*, Yasuo, SUzUKI¥*, and Mitsuru
UcHIYAMA: Chem. Pharm. Bull. (Tokyo),
24, 352 (1976)

Three glucan and a mannan preparations from
baker's yeast (Saccharomyces cerevisiae) were ex-
amined for their effects on aminopyrine N-deme-
thylase activity and cytochrome P-450 content of
liver, and phagocytic activity in mice. Dextran
and pustulan were also examined.

Among the polysaccharides tested, insoluble
glucan mostly decreased cytochrome P-450 content
and aminopyrine N-demethylase activity, and
stimulated phagocytic activity. Alkaline soluble
glucan, mannan, and pustulan decreased a little
of cytochrome P-450 at high dose, whereas water-
soluble glucan residue produced by acetolysis af-
fected neither cytochrome P-450 content nor

phagocytosis.

*Pharmaceutical Institute, Tokoku University

70 Studies on in vive TFormation of Nitroso
Compounds (V) Formation of Dimethylni-
trosamine from Nitrate and Dimethylamine
by Bacteria in Human Saliva
Hajimu IsHIWATA, Akio TANIMURA and
Morizo ISHIDATE*: J. Food Hyg. Soc. Japan,
16, 234 (1975)

The formation of dimethylnitrosamine from
nitrate and dimethylamine in the presence of
human saliva was studied. The accumulation of
dimethylnitrosamine in the culture solution which
contained dimethylamine hydrochloride, sodium
nitrate and brain heart infusion was increased by
the addition of glucose, although the nitrite was
significantly decreased.

On the other hand, when the solutions which
contained the same components as the above two
culture solutions were kept in human mouth, no
dimethylnitrosamine was detected in spite of the

increase of nitrite concentration.

* Tokyo Biochemical Research Institute

71 Studies on In Vivo Formation of Nitroso
Compounds (VI)

Formation of Dimethylnitrosamine by Bac-

In Yitro and In Vivo

teria Isolated from Human Saliva

Hajimu ISHIWATA, Akio TANIMURA and
Morizo ISHIDATE*: J. Food Hyg. Soc. Japan,
17, 59 (1976)

Six in 7 strains reduced nitrate to nitrite.
Significant amount of DMNA was detected after
24 hr incubation (37°C) of bacteria in the medium
containing sodium nitrate, dimethylamine hydro-
chloride (DMA+ HCI), glucose and brain heart
The highest concentration of DMNA

was observed in the culture solution of Staphylo-

infusion.

coccus aureus, isolate A-1 and S. epidermidis,
isolate E-2, being 13.8 ppm and 13.7 ppm, res-
pectively. In the case of short term incubation
(37°C, 2 hr) using S. epidermidis, isolate E-2, pH
lowered to 5.7 (initial pH was 6.5) and the con-
centration of nitrite increased to 310 ppm. When
glucose was omitted from the incubation mixture,
pH did not change, but the concentration of
The concentration of DMNA

showed 16. 7 ppm after 2 hr incubation with glucose

nitrite increased.

and 0.3 ppm without glucose.

In the animal experiments, DMNA was detect-
ed at the level of 0.2~1.9 pg/animal in the
stomach contents of 5in 8 guinea-pigs when cell
suspension of S. epidermidis, isolate E-2, sodium
DMA « HCl were orally

nitrate, and glucose
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administered.

* Tokyo Biochemical Research Institute
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B OE, BREREE: e, 17, 153 (1976)
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73 Photoreduction of Parathion by Spinach
Chloroplasts. 1I.
Photoreduction of Parathion by Heated
Chloroplasts with an Artificial Electron

Ferredoxin-Independent

Donor System
Takashi SUZUKI* and Mitsuru UCHIYAMA :

Chem. Pharm. Bull. (Tokyo), 23, 2290
(1975)
Parathion (O, O-diethyl-O-p-nitrophenyl pho-

sphorothioate) was reduced to hydroxylaminopara-
thion and aminoparathion by heated spinach
chloroplasts with an artificial electron donor sys-
tem in the light. Spinach ferredoxin was not
required for this reaction, the rate of which in-
creased as the heating time of chloroplasts bacame
longer, at least up to 3min at 50°. In these res-
pects, the present photoreduction of parathion is
very different from the ferredoxin-dependent one
by unheated chloraplasts. It is presumed that
parathion directly accepts electrons from the
primary electron acceptor of photosystem I in

heated chloroplasts.

*Pharmaceutical Instilute, Tohcku University

74 N'-Nitrosonornicotine in Japanese Tobacco
Products
Ved Prakash BHARADWAJ*, EjIUBE=%, IUH

5, AHEE : GANN, 66, 585 (1975)
BARTHEBEINTWAHEL 2 6508, w1z
Ao 1T, 4 S x 32 358 5 Hoffmann &
DFET= Yy s i=aFveSHL, FOND2
fE52»51.1ppm, 1.8ppmD=trY /) r=aF Vv
R LK.

* BEBTEER

75 HFVTHOVLERF FUILOBEERERICRE
24
ERo=5, FRER, REGFIT, R g
frfmek, 17, 144 (1976)
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Trge Ui, PA LYBREER L % 37° TFH LA, %
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76 Biochemical Studies on Phthalic Esters 1.
Elimination, Distribution and Metabolism
of Di-(2-ethylhexyl)phthalate in Rats
Akira TANAKA, Toru ApAcCHI, Terue TAKA-
HASHI and Tsutomu YAMAHA : Toxicology,
4, 253 (1975)

Elimination, distribution and metabolism of di-
(2-ethylhexyl) phthalate (DEHP) were studied in
the rat by the tracer technique.

About 80% of the dose was excreted in the
urine and faeces in 5 to 7 days following intra-
venous or oral administration. Excretion in the
urine was generally slightly greater than that in
the faeces. After intravenous administration of
[“CIDEHP the

localized in the liver for a short pericd. Delayed

radioactivity was preferentially

excretion of DEHP was observed in particular in
adipose tissue.

After oral dosing no significant retention was
found in organs and tissues.

Radioactivity measurements showed that affinity
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was lowest for testicles and brain regardless of

whether [(“C)DEHP was administered orally or

intravenously.

Orally ingested DEHP was excreted unchanged
in the faeces and four major metabolites were
detected in the urine.

77 BEAREMCEIEAENMORBCHTS
HR B3 MRRHFETIEHBTFIHA4 7732
LEEF B U L R{ERE OR B O KT
WIEEF, BRI, feREE, amo ot
fhzk, 17, 48 (1976)
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79 Distribution of [*H]}-3-Hydroxykynurenine
in Mice
Mitsuo WATANABE and Yukari SUGIMORI:
Cancer Res, 36, 309 (1976)

The distribution of 3-hydroxykynurenine, a try-

ptophan metabolite that is suspected of being

carcinogenic, was studied in mice. After s.c.
administration of [*HJ-3-hydroxykynurenine into
male BALB/c XxDBA/2 F; mice, the distribution of
3H was investigated by whole-body autoradio-
graphy and radioactivity measurement. At 30 and
60 min after injection, *H was distributed mainly
in the kidneys, pancreas,

liver, lung, and salivary

glands. After 6 and 24 hr, *H was retained only
in the kidneys.
After 30 min,

compounds in the pancreas was unmetabolized 3-

about 70% of the radioactive

hydroxykynurenine, whereas most of the radioac-

tivity in the kidneys, liver, lung, and submaxil-
lary glands was derived from the other compounds.
The data suggest that 3-hydroxykynurenine has
an affinity for the pancreas.

80 of

Activity of Steroids by DMeasuring Mor-

Quantitative  Evaluation Virilizing

phological Changes in Uro-genital Region

of Rats

Kunio KawasHiMma, Shinsuke NAKAURA

Shigeyuki NAGAO, Satoru TANAKA, Tsukas;

KuwaMURA and Yoshihito CMoR1: Endo-
crinol. Japon, 22, 439 (1975)

A new technique to measure the uro-genital
parameters such as the lengths of urovaginal sep-
tum, corpora cavernosa and anogenital distance
on the sagittal sections of the pelvic region of
female fetus of rat under microscope equipped
with a micrometer was developed. In the examina-
tion of 180 normal female fetuces on the 2Ist
day of gestation, relationships were observed bet-
ween the fetal body weight and the length of
urovaginal septum as well as anogenital distance,
but not on the length of corpora cavernosa.

Following maternal subcutaneous administration
of various doses of 17 a-methyltestosterone bet-
ween the 17th and 20th day of gestation, dose-
dependent abridgment in urovaginal septum length
and extensions in corpora cavernosa length and
anogenital distance were observed in female fetus
on the 21st day’s examination. When these three
parametars were calculated on the relative value
to the fetal body weight,

however, linear rela-

tionships against log-dose were observed in all
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parameters. Among these three parameters the Furthermore, PCB was not found to undergo

abridgment in urovaginal septum was shown to
be the most sensitive.

A quantitative assay of virilizing activity of
steroids in female fetuses was examined on rats
treated subcutaneously with 17 a-methyltestos-
terone and porethandrolone. Linear regressions
against the log-doses of both steroids were demon-
strated in urovaginal septum length, and paral-
lelism was noted between both regression lines.
The relative potency of norethandrolone to 17 a-
methyltestosterone calculated on urovaginal sep-
tum length was 0.354 with fiducial limits of 0.293
~0.446, and it was suggested that the virilizing
activities of steroids can be evaluated quantita-

tively.

81 Generation of mutagenic compound(s) by
a reaction between sorbic acid and nitrite.
Hikoya HAYATSU*,
Tsuneo Kapa** and Tomiko NAKAJIMA:
Mutation Res., 30, 417 (1975)

mutagenic compound({s) by a

Kyu Charn CHUNG?,

Formation of
reaction between sorbic acid and nitrite was
studied. It was recognized that some of the
produc_ts from the reaction show mutagenic acti-

vity for Streptomycin-dependent E. coli Sd-B(TC).

* University of Tokyo
** National Institute of Genetics

82 The Response of Activated Sludge to a
Polychlorinated Biphenyl (KC-500)
M. Kaneko*, K. MorIMOTO, and S. NAM-
BU*: Water Resecarch, 10, 157 (1976)

A kind of polychlorinated biphenyl, Kanechlor
500, was celected a ca representative industrial
toxicant, and its effects on biochemical characte-
ristics of the activated sludge and its behavior
in the biological treatment process were observed
at concentrations of 0, 1, 5and 10 pg~'.

The presence of PCB in synthetic sewage result-
ed in changes in the microflora and aldolase
activity of the activated sludge even at low con-
centration of PCB such as to be 1 ugl™!, and it
was also demonstrated that dosing PCB caused

remarkable increase of the oxygen uptake activity.

degradation to any appreciable extent during the
aeration process nor as the result of anaerobic
digestion, although low concentrations did not
exert an influence on COD and BOD removal
efficiency in the process. In synthetic sewage
PCB was shown to undergo mobilization from the
aqueous phase to the activated sludge as evidenc-
ed by a concentration factor on the order of 10*

—104.

* Institute of Public Health

83 The Role of Single Tyrosine and Histidine
Residues in Bovine Neurophysin I

Hideo Fuxkupa, Takao HAvAKAwaA, Jiro

KAWAMURA and Yoshio A1zawa*: Chen.
Pharm. Bull., 23, 2184 (1975)

The influence of photooxidation of bovine neuro-
physin I in the presence of rose bengal on its
amino acid composition and bir;ding ability for
oxytoxin and arginine-vasopressin were studied.

Single histidine residue was photooxidized very
rapidly 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 accompany-
ing a decrease in the hormones-binding ability.
No significant changes in other amino acid resi-
dues were found even after 240 min of irradiation.

Therefore, it is evident that the tyrosine residue
has some role in the hormone binding process of

bovine neurophysin I.

* JUREE A

Mutagenic or DNA-Modifying Activities of
N-Alkyl-N’-nitro-N-nitrosoguanidine.
Minako NAGAO*, Takie YAHAGI*, Masahiro
NAKADATE, Takashi KAWACHI* and Takacshi
SUGIMURA*: Japan J. Genelics, 50, 403
(1975)

The DNA-modifying and mutagenic activities
of N-alky homologues of MNNG were investigated
All the

derivatives tested (i.e., N-methyl-, N-ethyl-, N-n-

by repair tests and mutation tests.

propyl, N-n-butyl, N-iso-butyl-, N-pentyl- and N-
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hexyl-N’'-nitro-N-nitrosoguanidines) showed DNA-
modifying and mutagenic activities. In repair test,
the ethyl derivative showed the greatest activity on
X strain. Results in repair test indicated that
MNNG might produce X-ray type damage of DNA
while homologue with an ethyl substituted or
longer chain length might produced UV-type dama-
ge in addition to X-ray type damage of DNA.

* National Cancer Center Researce Institute
85 Relationship between multiple primary
tumors and dose of carcinogens, 3-methoxy-
4-aminoazobenzene and 1-butyl-1-nitrosou-
rea, in the rat
Shigeyoshi ODASHIMA and Yoshiyuki Ha-
SHIMOTO*: “ Multiple Primary Malignant
Tumors” Ed. by L. Severi, p. 911 (1975).
Divison of Cancer Research, Pergia Univer-
sity, Italy.

The carcinogenic effect of continuous oral
administration of 0.09, 0.04, and 0.025% 3-me-
thoxy-4-aminoazobenzene (3-MeO-AB) in the diet,
and 0.04, 0.02, and 0.01% 1-butyl-l-nitrosourea
(BNU) in the drinking water were studied using
Donryu rats.

Liver tumours developed in the majority of rats
given 3-MeO-AB. In addition, extrahepatic tumours
developed more frequently in the rats given 0.09
% 3-MeO-AB than in those given 0.04% or 0.025
% 3-MeO-AB. Among 26 animals receiving 0.09
% 3-MeO-AB, tumours of the spleen and ear duct
developed in 3 animals and tumours of the skin
and small intestine in 2. With the lower concen-
trations, only 2 animals out of 46 developed
tumours of the spleen. Thus, the higher con-
centration of 3-MeO-AB in the diet resulted in a
higher incidence of multiple primary tumours.

The animals in all the three groups that receiv-
ed BNU in the drinking water developed leukae-
mia, stem-cell or erythroblastic type, but a higher
percentage, 100 and 76%5, in the groups given the
0.04 and 0.02% solutions.
received 0.01% BNU solution, more extrahaemato-

In the group that

poietic tumours, such as papillomas and squa-
mous cell carcinomas of the forestomach and

oesophagus, adenocarcinomas of the mammary

glands, and polyps of the small intestine were
found simultaneously with or without leukaemia.
The higher concentrations of BNU in the drink-
ing water resulted in a higher frequency of
leukaemia early and the lower dose more extra-
haematopoietic tumours later in the experimental

period.

* Tokyo Biochemical Research Institute, Tokyo.

86 Leukemias Induced by 1-Alkyl-1-nitrosou-
reas in Donryn Rats
Shigeyoshi OpasHiMA, Toshiaki OGIu, Aki-
hiko MAEKAWA, and Masahiro NAKADATE:
GANN Monograph on Cancer Research, 17,
405 (1975).

Leukemogenic activity of l-ethyl-, I-propyl-,
and 1-butyl-l-nitrosoureas (ENU, PNU, and BNU)
was studied in the female Donryu rat that receiv-
ed the chemical continuously in the drinking
water. The incidence of leukemia was highest in
ENU, lowest in PNU, and in-between in BNU.
The average period until the leukemic rats were
killed for autopsy was shortest in ENU, longest
in PNU, and in-between in BNU. The major
type of leukemias induced by ENU was erythro-
leukemia, that induced by BNU was myeloblastic
leukemia, and that induced by PNU was myelocy-
tic leukemia. There was thus a close relation of
leukemogenic activity of chemicals, incidence of
leukemia, average period until leukemic rats were
killed for autopsy, and the types of leukemias

induced.

87 Spontaneous Tumors in ACI/N Rats
Akihiko MAEKAWA and Shigeyoshi ODA-
SHIMA : J. Natl. Cancer Inst. 55, 1437
(1975)

One hundred ninety-five spontaneous tumors,
developing in 55 male and 209 female ACI/N rats
in 169 weeks, were studied. The incidence was
56% (31/55) (108/209) in

their average survival time was 113

in males and 52%
females;
and 108 weeks, respectively. These neoplasms
were found in all organ systems except those of

the sensory and locomotor systems. In the males,
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interstitial cell tumors of the testis (45.5%, 25/
55) were most frequent, followed by those in the
adrenal (16.4%, 9/55) and pituitary glands (5.5%,
3/55), skin (5.5%, 3/55), and urinary bladder
(3.6%, 2/55). In female rats, tumors of the
pituitary gland (21.1%, 44/209), uterus (12.9%,
27/209), mammary gland (11.19%, 23/209), adrenal
gland (5.7%, 12/209), urinary bladder (4.8%,
10/209), thymus and lymph nodes (4.3%, 9/209),
subcutaneous tissues (1.4%, 3/209), heart (1.4%,
3/209), vagina (1.0%, 2/209), and salivary gland
(1.0%, 2/209), addition,

tumors of the glandular stomach, small intestine,

were detected. In

spleen, trachea, lacrymal gland, brain’

thyroid,

ovary,

kidney, and bone marrow were
detected in 1 female each, and those of the small
intestine, spleen, lung, and peritoneum in 1 male
rat each. Only 6 adenocarcinomas of the uterus,
3 lymphatic leukemias, 1 cortical carcinoma, and
1 mesothelioma of 195 tumors observed in the

present studies metastasized to remote organs.

88 Carcinogenic Effect of 1-Butyl-1-nitrosourea
on Female Sprague-Dawley Rats
Shigeyoshi ODASHIMA, Yoshiyuki HAsHIMO-
To*, Toshiaki OGIU and Akihiko MAEKAWA :
Gann, 66, 615 (1975).

Carcinogenic effect of a single oral administra-
tion of 300 or 200 mg/kg body weight of 1-butyl-
l-nitrosoures (BNU) and continuous oral adminis-
tration of 400 ppm solution of BNU in the drinking
water for 5, 10, 15, and 20 weeks to female SD rats
was studied. In addition, the number of spleen
cells capable of forming plaques (PFC) against
primary immunization with sheep red blood cells
was investigated in various stages of the animal
experiments.

With a single oral administration of BNU,
tumors developed in 31/50 (629%) rats between
the 25th and 75th week. They were most fre-
quently seen in the mammary gland (40%), fol-
lowed by the stomach (10%), kidneys (8%), and
ovary (8%). Leukemia was found in 8%. No
dose-effect relationship was observed in these 2
experimental groups.

On the other hand, tumors developed in 67/77

(88%) of the rats that received BNU in their
drinking water. The incidence of tumors was
highest in leukemia (61%), followed by mammary
tumors (26%),

duct tumors (8%0).

intestinal tumors (12%), and ear
There was a dose-effect rela-
tionship among the 4 groups in the latent period
and target organs for tumor development.
Although tge PFC count of the rats receiving
BNU for 5 weeks recovered gradually to about
506 of the control level at the end of the 25th
experimental week, it remained less than 10% of
the control level for the whole experimental period
in those receiving BNU longer than 10 weeks.
Therefore, it was apparent that the tumors
developed, proliferated, and finally killed the host

rats in highly immunosuppressive state.

* Tokyo Biochemical Research Institute, Tokyo.

89 Induction of Tumors in Female Donryu
Rats by a Single Administration of 1-Pro-
pyl-1-nitrosourea
Toshiaki OGru, Masahiro NAKADATE and
Shigeyoshi ODASHIMA : Gann, 67, 121(1976) .

Three groups of female Donryu rats were given

a single gastric intubation of 800, 400, or 200 mg/

kg body weight of 1l-propyl-l-nitrosourea and one

group of female Donryu rats was given a single
subcutaneous injection of 1l-propyl-l-nitrosourea.

The incidence of tumors was highest for mam-

mary tumors and leukemia, and next for tumors

of the ovary, thyroid, and adrenal glands, and in
the digestive tract in rats given the chemical by
oral administration. There were also scattered
tumors in various other organs. Mammary and
subcutaneous tumors were found in some rats
given a subcutaneous injection of 1-propyl-1-nitro-

sourea.

90 Increased Susceptibility to Carcinoma of
the Liver in Rats with One Kidney Ingest-
ing N-4-(4'-Fluorobiphenyl)acetamide
Melvin D. REUBER: Gann, 67, 307 (1976)

The role of the kidneys in hepatic carcino-
genesis was studied in inbred Buffalo strain male
rats ingesting 0.04% N-4-(4’-flourobiphenyl)aceta-

mide in the diet. Experimental groups were made
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up of male rats with both kidncys intact and
male rats with the left kidney removed. The in-
cidence of carcinomas of the liver and the num-
ber of rats with large carcinomas, multiple car-
cinomas, poorly differentiated and undifferentiated
carcinomas, and metastases were greater in rats
with a uninephrectomy. Apparently the animals
with one kidney removed were unable to secrete
the metabolites of N-4- (4'-fluorobiphenyl) acetamide

as readily as the rats with both kidneys.

91 BEIRE(1) {eRREHHE
NS - 310 A ARE SRS 58, D
435 (1975) JI#D.
A AARELRESITBITE Y VRIS Y A
“TERD ST TREINLELDODORETHS.
19714323z, 2R LT 4, 850 fiffio ki inizo
WTRETEEN T hebh, ThbodhT, IEHEH
M 43%, ERUSERHERD 57% TH -1, R,
1960 EfR#&Hi & LT, NﬁbnykA%k AT
BOSTFET 5 2 Do F LRI, FEFIR O
BEEhBX5Tikhot. ;@rp, N-=t e Vi
49&%& LT, {LZEHITc X IRz ot~

92 EEAMBIICEITZRIBMG
TINARTE « 7 19 B EAREZE SRS SR8, p.998
(1975), IR
ENU 3530 BNU iZ X % HifFFEIE & TORMIM
T o b2 Moz L. ENU 3510 BNU 23R40
WIS oS e 5 H A RIEZ 5 2%, AMIKIEEE
CESTAHR L LT, CHRHRE XU HMIRED
M, @RI Y v R LEFPERIINAED S
N3 DZT, FRNRIMTAANNTNIUITED 5 2 &AM
Fie Do fe.
93  EEEMH
AN ST - TR SRR, 4T, 657 (1975)
LEEY I TieowT, XolE, B0 7 e &
A, FRIAAESRAINT o WTIE R, 2 SR TT
Ofp b, N-=Fe 2 LOHeonT, JHaRHiEE
=t e 2{ba e LT — P es A1 B % 7
L, e, EETERcAERhS N-= b e VA
R EIT oV THEL L.

9¢  ERUDHEOEHIE
NIRRT < b T3,
(1976)

1976 ‘£ 4 A%, 365

LeiiTe ok, 1. FRERIEKE 20 FF
B7 1 vis U=t efbfly, 3. UHBT L
L IO T oI FER G Bk, 40 HEREULEG
1, 5. RS (N-= e 2 {EaH2IRL),
6. N-=1twrvibaty, 7. 4EEEAD, 8. Eofl,

D 8 HLFNT T, TDH oW & o0
MR dnh L.

95  WHSLEMSREEROFEELTE—BKERN
HRBECLZRE—
NIRRT : IREF - BLRE - BF
(1976).
19754E11 7, BARGEUIgEsIisto—5te LT Mf
FLEN 2 TS BBPET A P o L) & ET 3

21, 76

SrnaTich i, KB REIEL UF 98 0% Dr.
Saffiotti {8 6 4 ¢, “Guidlines for Carcinogen

Bioassay in Small Rodents ” (NCI, 1975) oz
Pdo o LBEHENKITHFTH D, BAMIBIES 00T
Tre O —1R TR O 20 A2 L.

TEIRT £ f‘t‘i@ﬁfh/::ou TR, RIZERTO
HENGEOOT A Mt 0 B U, CIEATOLE
R, CHiries XodhAdr. @Hhikrik, 55w
%, CUPHIERREIOTHIMz DWW L, ktkie, &4
BORRGIIOH D Fieon Tk~

96 Lipopolysaccharide {Zk Z2R#RGCH T3
Eserine 7 Quabain QR
M2, =08 B 3R E,
(1976), Hifh

AT PEZE A BT
2T Iz B\ C Ecerine LI X T8 Quabain
DR GO RAEAWTIIR Lo mE i
M ohic

(1) Ouabain (0.06 mg/kg) & LPS (0.02 pg/kg:
Wik 1 pg/ke) RIRRCIHET 5 &350 LPS =
IASeEamshis. Lal, WUESED Qua-
bain 1% LPS (107* pg/kg v~k 1073 pg/kg) oK
PR X D RN L 2 e b ot

(2) Quabain (0.06 mg/kg) & LPS (25 pg/kg)
T RBFEHE LT 2 BRI ERIR L dF7 il (Cere-
brospinal fluid, CSF) o F#EitizgBIRO LPS
Fy bz X v CSF X b 1 8h o fe.

(3) Eserine gijALf® (0.5 mg/kg, S.C., 1I5RD)
LT LPS (1pg/kg) %EHETS & LPS 2 X555,
AEMI AL EENAR bR, Eh, TO L EHIL
7o CSF i3x/R5%eFk D LPS §ijid s (1 pg/ke, iv.)

72 (6)

(lipopolysaccharide, LPS) iz Xk
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TIERD bhvieh o e REGEMENED Bhtc.

(4) Eserine §jML7 (0.5 mg/kg, s.c., 1B5R]) L
T LPS (1 pg/kg) & Ach (10 pg/kg) » [{JEsiziifiE
U 2 RERTE IR L7 CSF i3\ FeEE 2R L e,

D EofEH X b Quabain iz X% Na, K-ATPase
EtEOIMENL, FhZhimiE—RiBIM (Blood-Brain
Barrier, B.B.B.) 0@ 0l & st 152 Lo
3o LiES .

Fio, LPS it X 2 RIS K% B.B.B. 0L
HpREg S hie.

97 Studies on DMedicinal Plants and Crude
Drugs in Thailand (October-November 1974),
Taxcnomical Study on Medicinal Plants in
Thailand (Part 2)

SATAKE,

Motoyoshi Thanomwang AMA-

THAYAKUL*, Daroon PECHARAPLY*, and
Reunsakdi PANVISAVA*: Reporis on Thai
Medicinal plants Research Project, 1974, B 49,
Department of Medical Sciences, Bangkok,
Thailand (1976)

A thousand of specimens of medicinal plants
and allied plants were collected by the field survays
at three regions in Thailand. The results on the
taxonomical studies on the specimens are tabulat-

ed and shown in figures.

* Department of Medical Sciences, Bangkok,
Thailand

98  HEHERAEHOEABEIZOWT
TESED « B, 19, 21 (1975)

A O ATLIZET 5 v o v & TR
fraestfel L, BT TR Tn> Tl
Y OIA, TTROFGE O, &< OFHM
Wz oWTOH ADHECHREDHE, T EET
il o TEIFROMIEVIROHEL LD L2 LT,
RO EAT LT 5 MEaY & b BV,
FE LTG0 » BHH L .

99 EvIEFRICEFENS Ricin 0B FHIZRET
B3P (£ 33R) Ricin OERMHME B AMIHE

{EBICPWT
HART, FFREUF, HHE OfR: @idk{b, 21,
337 (1975)

BAWRFEEVER AT 5 ricin i3, FEAEHE E LT
KROFEFECHMEPOEREL, ThdTRORERIG

YR L. 2 oHmEAmESAIETGEFMC D &
T &, (HEODHNC X v —Riticis o, ricin @
FERMETTE (E IS O HEHR I 0 & Fe B UL R5R]
TR T 2 BENORIER R L. & bITKiES
R 77 —EDORHEMICOWTRF L, pEL vy
RREEE R Y OA B IC T3 =27 7 —EiElE
1332 bR o te. © OFSE ricin 33 RIERIG
FRTARET 0 77 —EEAR VLD EE L bR
5.

100 EHRBEPICETIAELKEBESITHEOR

EICRF B
FYEEE, B 6 RS0 T
17,

1. {i8ess, LEERIZENR I R D IR a R
BEEHML, Bt Lo s, KI5, Hii2®
HLELDIRTRT, ARy vETASrA F(I)
OENR L L, RS ossiRkiidgc ey
Hxlehot,

2. KPho (1) LRIGT 2 450%, KELT, K
WFR S B —FED 2 v = v B4 5T T, RIS
B, ATHT, ATBIGCiEETH -7,

3. HIRo (1) ERUET ML, 7V Fr)F
VEBIV—fD4 VT I A VENMET, FORGY
2, ALHBCETH - .

101 HRYyTIV—2—COEBER=V ) CRE
EEORE
BBEEAY, BIRET, HiREEY, FRIR
—, BE ¥ frigak, 16, 307 (1975)
TR CEEE, BRBEEY I 1V~~~ 23
COWTHEHFISMEHEL, EHEE LTh CHpR
X b P. cyclopium, P. viridicatum is & Penicillium
%, HEREEEH X b Cephalosporium sp., Mucor
mucedo, M. racemosus, Aspergillus versicolor, P.
cyclopium fo & &40 Uiz, » EEETN D Penicillium
BELLTHIREOAZ — & —EE2 bhAD,
tho penicillic acid EEEREIZERD BT, » CRIELR
V==l SR b0 e b o L F
bhb.
il T S
> ORYERNL I EDTIE

102 BXREAIEFRICET S aflatoxin £FEFD S
HITHOWT
TRILE A, EIEEE, Faliie—, /| i
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<4z r¥vv, 1, 20 (1975)

b BT A FESRERATZREOIBRE L LT/
ki o aflatoxin (AF) AR 04347 DT
2Tt dvimlE, RS, WS, LA, R’EF, W
[, J2iF, wrmE, FEULE, UhElo 10 A HiEdic
KM 2e 2207k 2 R, ARERIERfT» T Asper-
gillus flavus W{TRZIR T E 2 Lol i,
Rec assay o X b RRENGERIEERBETE LT
AF HpEdE A Urs 150, Bl dE T4 < A
Aavus FEH R BT, Jull, PR o2 18,
24%, P 14.5% ORI A, flavus 3R E h,
BRI R T2 2 s bhie.

A. flavus TERIBO 44 3B B A, flavus TE 68 £k
BEEL AF AEPEtR R E Lo, 15 BRI 62
e AR Lie. BRtERko IMEISRIISEH22%, RN
AR RE ISR ST 13 Bk, R,
PRI B LBtk R 13, 2 h HogRIT AF &
T8 O AAI A 2 IR ETT RO, TS5
HOFEER BT HETNE LTERShB 2 &R L
TWw5.

* fehh e R EE v 2~

103 Aspergillus candidus @ toxin A (terphenyl-
lin), B (xanthoascin) OE&L(CDOWT
EAGTINTF, BIREE, FPIRH, |BWEE,
FEIE—, W7 3, AH <42 b
v, No. 2, 26 (1976)

Toxin A, B Mz OEMNIELRET2LDTH D0
Eomk, U~y T7ORNBAEE L 91 o A
candidus 2oWTHRIL, A&k 5, B 6/10

kB R A) h bl L.

* 4 I SREE

104 AXEHEFERREOYL I b sl
—FIERE, WINEEA*, b L3, MRINIATF,
SVRRIIE™*, {YH 3% ¢ fxfiik, 16, 381(1975)

[HAPGGA D = A8 64 4, oo & F 61 oo
SR E QTR D = 4 = b % o v RO
TR L.

Aspergillus, Penicillium, Alternaria =3 =
AF, Aok s F PR IGT LTERE L, 70~80% DA%t
B E R, vo\Tdadosporium, Rhizopus, Mucor
e EREBEIEC AR Dhicht Fusarium (347 dy» 1.
Aspergillus U FE w FHRERLRABIL, 2 4F0D
18.8%, A H A ¥ D 39.3% WiE LA, A. flavus

2 a¥F (44%), FA4AF (31%) ikt thi
n8%, 10% DRMMNTHIETRER T, A ver-
sicolor (L2 &% (16%), FA % (38%) DOPEER
Thb, A LFOTPEHETFTRL T A
ochiraceus (32 A¥ D 16%, FA A FD 25% fhik
TH o HTETGRR R P Tt o fo. 28, dF
AFLELIT 14~15% DT A. davatus X
hie.

RENGTe it Aspergillus YRz oWT, [k
Tedo B\ REAIE TG, ARGI Tl Lo b, TR
Mre=b /37 4 —Ff3H AT MSTT 4 —~
WX h<a 2 b2 vREERERR L.

A. flavus 58 £+{19 Bk (15.5%) 1= Aflatoxin J,
A. versicolor 48 Fkri 32§ (66.7%) 1T sterigmato-
cystin, A. ochraceus 22 ff1 5 £ (23.6%%) = Ochra-
toxin A, 17 #£ (77.3%) 1= penicillic acid Dpid:%
Zl, Fte A cavatus 13 Fap 10 £k (77%) M
patulin FE4ERRTH » 1=

* fr AERR A v 2 — ZEEFRRSETR
OB ER AR

105 EHEOMREBRFICOLVT—1 EHEONRE
JLECEBRCL RARNFRTFAR
FAARET*, EEILEY, K M, Wm 4
HARBIREFTEATDIR R, 33, 379 (1976)

O CSEET 5700, FoM LR Y
N, LRV AMEVEBIUOYAEVEAY YA E
RO AR T ST oo .

1) &fRane 6XTHMARAE L, K%t
AEirote, LT, ARRaTI vElLeT+
.

2) AR ERAd L3 ok eEmm Lic i
W) wHTa v A Vg Y v AR RNtk
W, ERORTFRRIRZTIXIEET o En T E 5 28,
30° Tl AMERGFTD E2HNETHS.

3) M —ERoY AL ViEd Y v AR EMLE
By, o pH Sz y, EFoRFEEX R ET
5.

4) P (R 49 39%) % 30° THRET 25
B, VAECVEERRYLE VYIRS Y T ADTER (Y
AEVIEE LT 1/1000 RN WHEHTHof. o
WEVAEVIBRVAE VRSV YA XD BT H
5.
5) HEEHLYAMEVERRAY vAR, VALY VR
& LT 1/1000 OIEETMEL, 30° CLR{F LG4,
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o pH MBS Y, RFFEMREIAT 5. 8@
ORERIENE VIR Y, FORIFEINEAT 2.

* BRRIRESR S TE

106 HREEMKEFEICOVT—I SHROFHEI
HTBYLECBRAOHENYE
EORZET*, PEITEY, HiK I, WE
A KRR 2RI A geslisy, 33, 389 (1976)

EHOBIECXTA Y E VIBE (Y Vs X
VY e ViR Y v L) OfFRWERHRE L.

1) ket 3y ¥ vERIORIERI G, EE
D&kE, pH BHEREZL > TR, thbol
e T, BEDREmETs. &y 0° 1o
12 10° CEEETAEEA, 1/1000 Ko v A VESHD
{ERARHZTHS. LiL, £fY20° U EORET
FETLHAEY A VvEEHOHRI S E W IR TE
(AN

2) BT B v A€ VERKIORIFLI IR, B
DGR, AR, pH, REMREC X-Tieh,
SEERIIE VIR Y, SRR, pH, AR EWR E,
R B S, S (BHEE : #939%) © 10° {&
FOBE, Y ¥ VESIRERT 3 4303 7025, 20°
D EDFEOSE, YA ¥ vEITNOWEMN G T h
5. L LATER 60% Rtk OB T 30° ORFET
LY VIR E T A BEA L.

3) EFoMEHORFRILL, v AE© vEBRIoR
Xy i, MATESERMOEH O 2MNL 5T
b%.

* BREHREE S AR T

107 RAY—t—SOYLECBRICEZREDRED
Bike
e, EeRIA=ZAk, AR, B
B, $iK B3 : Afiek, 17, 95 (1976)

FHY — - oRFlENT5 Y ¥ vEROE
TIRD HIY T RS Y B L L%y 30° i,
FEREAPHES R TWAES 10° 3 L U8 15°
cErs L, pH fii, VBN, TMA-T, v A v vERIRIE
i, €Y —RE, MG EONES X OEIERER
Yo TRERIREI L, kO X 5 et5Re@ie.

1) MRS B E U lio 30° kst 564
LY L E VRO L IBRILNTh o o
O L, 0.1% YA E v I 100.2% Y L E VER
FENRBL T h TR 2 BMS IV SHMBEE TH -
fe.

2) ERFISHEIRTWARRAED 10° XV
15° R BHRIEEE, WThb v v ¥ vEREINOR
e BE L, THHEMETH R, LichiaoC, 7
NE VIERIENAET S pPH WY~ — P O
pH {fia s+ HIE Y A ¥ v OWSEL T RO
AT, WY —t—-ok 20 AERERETSZ &30
ETh D EHEE L.

* WRUKPERSE

108 Benzamide FHEOMBNICHT IR
BUREGEY, TERERAG : 3REL & iR, 23, 247
(1976) ‘

2-n-hexyloxybenzamide % & LT ffid alcoxy-

benzamide FalfkDMITE, BERbL X ORARRIE, T

PERE 7 HOC BN RIRT R T BT e oW TERER

L& = %, 2-n-hexyloxybenzamide i, i, B¥

£, BERHEITH S X OFREEI R U C R TFRIREED

BRIDVHELIIE TN TH - kedd, FHRIRE

R LT, MGCHTEIEAIPERS bhic. SEERO%

alcoxybenzamide o [ RIRNE T 2 HEERIL,

hexyl, butyl, octyl DJJ{TEE< /b, {2871

FAHE L b O CRMEFAIREDL hig 2

fe.

* PR SARBE B B

7109 Materials for the fungus flora of Japan (19)
Shun-ichi UpacawA and Kouhel FURUYA*:
Trans. mycol. Soc. Japan, 16, 215 (1975)

The following four species of ascomycetous
fungi and a hyphomycete are described as new

Japanese records : Apiosordaria verruculosa, Conio-

chaetidium savoryi, Cordana ellipsoidea, and Thiela-

via fimeti. All are defined as terrestrial habi-

tants.

* SIS KRBT

110  Notes on some Japanese Ascomycetes XIV

Shun-ichi UDAGAWA and Yoshikazu Ho-
RIE*: Trans. mycol. Soc. Japan, 16, 337
(1975)

Soil species of ascomycetous microfungi occurr-
ing on soil collected from various areas of Japan
are reported. Two new species, Chaetomium piluli-
feroides and Neocosmospora striata, are described.

Also, there are reported three species for the
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first time for Japan, viz. Eleutherascus peruvianus,
Triangularia backusii, Podospora carbonaria, and

Zopfiella longicaudata.
* T IR IR T T

111 h*xop&Eh#HiconT
NBHRR, SR IR, WV 4, SUERIL, K
BSATET, TiA AX, W §* o ek, 16,
422 (1975)

B F X B FERRaRHE, EFRAE Lok
bl b MEDRR Iz X2 0 LHETE AT
5. TR hnb bTHETIICE - Tnie—H e
LT, EELI, FRAROE, Emofhibghs
CHEENENIT Eiicd Tilieho e EFE 2 1.
ZZT, BRFERELTC, BRI, JERIREN

DML, EbizhbAHERTMAEME T
AL, BT R IRIE SR T 5 ik
AL, THFEDIRDEN - f IR, BIHRo M
Mo feBURE » F OBEME R G L, (RO X 57k
L.

IKILPETIL, Lactobacillus subgenus sireptobac-
terium PMEREEAE T, RWT,
phila subspecies hydrophila biotype 1 ThHok. =
hiex L, ek, Vibrio spp. MUEBEHETS
b, WEECE, KELEVHRRED bhi.

R, BIREAFTA LW o s h T w3
A. hydrophila subspecies hydrophila biotype 1 H3[K
BECESRHE LTS hiz &, DT
5.

* FURIRTTEAM TR

Aeromonas hydro-
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Titles of Speeches

1.

AR : 1-Methyl-3-nitro-1-nitrosoguanidine
H L UBIE{L &4 ® Pyridine Analog O&RKICD
WwT
A BRALEFR IR A DIR TR B4 (1975.6.3)

MAED, iTEax 13-EUS L AFL=bRA
YEREFFUHEDERERIEICOWT
HARIEELH6ES (1976.4.7)

AR, FHEFHESE : 4-(3-cyano-1-triazenc) py-
ridine l-oxide ZFEHEODESRK ERIGICOWT
BAREELM6ES (1976.4.6)

EE W, PHIELL, BEEMTF, AL N-
= POV RFROERERIEHECDWT
BAZESLE964E4 (1976.4.6)

WA 4%, | B, #REE S YasT7Is
LEEEEEORIGERMITONT
H AR S A S H30EEMa S (1975. 10.3)

WWE BE, bk, AREE VLTI
LHEBEMNOALEF L AFIL=bRYILT
DERFEEICONT
H A& A 22 S 30mE a4 (1975.10.3)

7. {ExKILE*, hRHE=: Ni(AA)Lewis &%
Ot MBEFRICDWT
BAEELH6EL (1976.4.5)
* KIRKZ

8. BAMMT, FEEIFN, RAUSH, RERIEY

J.V. SILVERTON**, £kilIfft{3***, C.KABUTO**:
Chaetomium globosum O3 2 MIvEHME
chaetoglobosins g4, IIL
R &SP H96ES (1976.4.7)

9.

* =3k,
** NIH, Bethesda, U.S.A.
R HKIE

BAGTINTY, BIEMT, ePIF, RIAR :
Aspergillus candidus QOEM RS EDOEL. 11
HARELSH6ES (1976.4.7)

* R AL

10. M-EEREK, FTISAN : BRREEELHERARY
FLORREEICDOWT
§5230 B AL isE 4 (1975.6.12)

11, &K, FIMAA, SBEYN: s=2artE?
HENMHOBREZCEATIAR E25) SH1
REL LU ESBRELRTORMBEDLE:

124 A AL H{EES  (1975.10.1)

12, HE&EGE, AN 3=arck3EESRE
OREECEATIHR (3R E—IRIZECE
RHEEOME
TRFOS14EE B ADRE L4 (1976.4.1)

13, UBHE, FHRINRT : *Ra OH/HELEHOWT
12 AR TR ST AN TR ES (1975,
6.18)

4. BRBE, MARTEE A& P O *Rads LUt
€2pPp FREICHPNT
FTRIRGHETREPIRRERES (1975.12.18)

15, {ERER, SRR, FEES /054872
a—JLiE® Bioavailability &FHRERE
BAFEESHI96FES (1976.4.6)

16, FIEREET, ST, FHLED, RIGERYE
BERE /O M 574 —ICE 3 RAEFDON
Ley—LEoxER
B ARIERESH06ES (1976.4.7)

17, fEXipa], ARk, kR Ea—-Licks
alFa4 kolteeR (I) 17-k k£l
Fa4 FOFR
HAIRFLH965E 4 (1976.4.6)

18, RHEZERT, BIER, FHER, KRR S
EREIOT M T T74—[C&BRTAS KRLE
L ORF—BL 3011 2R JLFa4 kD 8
[CoWT
B AN H 25 245E 4 (1975.10.2)

19. KEELRT, BINGEE, gz, kKR &
FgEso= b3 74— (CEB3BRGEAGOaN
Fa4 FoSEER
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A AT L5965 S (1976.4.7)

20. $EXIT), ARE{ER, KR EQ—LIZED
ALFa4 kOkRER (1) 1T-FXAFL 0L F
34 FoER
AR PHE & 244E 4 (1975.10.1)

21 MEESEEET, W OWT S EHOFRBEAMNC
MT3ITE B2WM FHTFLRBEEICOVT
A A& fxeh i 2 0530 #l Tis (1975.10.3)

22, REMH, AL FE, RIEIEEY, STARIE—:
BEMPOFRY L AZOSAE
THIBSERATIEAS 1 @RS (1975.6.7)

*ffh, BRTEEvE—

R

23 FEEMTAE, REW, WL S5 hEEESRF0
TYNBRIATLEDS T
BRI A TR 1 |5 #ES (1975.6.7)

24, AL FE, ETARETF 4 b > (WU
) opEgksav T 74—
P12EA e MERRESR S (1975.9.11)

25 Pl IEEETUME, PIIL 3R #FURRION
~%Z(cL 3 TLC fluorodensitometry DR {L
EEDERSADER
B A S NT30EE AT 2 (1975. 10. 3)

26. TEEfTAE, WMULEG, P 79 LB AT
LB L ARREIH S
W2EEIGRMIILEZO b Fvany—v iy
7 A& (1975.10.27)

27. =L R, GEIRNHE, PUL 5T £RORTE(ERE
(P s e R 2154
H519M B AR DI A S (1975.11.15)

28. EHMBETE, ML SERE O M5
1—=ICEB4 A b L DBRICOWT
£F19EITE 2 » PEge L (1976. 2. 6)

29, FEREY, Bz, A #£: o=
T b4 FOFMRBBRBECRETEED

ROBHRICONT
BoLM RN 1 MRS (5193 A)

* YRR

30. TRifATA, LI, REME, AL AR
BRUABRORMZRREAECOWNT
A AR AI965E4 (1976.4.6)

31, PILER, REREENE, MW FE : DNS-Amine $§
@ TLC-fluorodensitometry [Cd5(F 28 {FL KD
\wT
HAARIRFL965E S (1976.4.6)

32, AR, REdEE, ML K4 abF
LOERSRICATIHME BTH) TEEKS
AR M 774—C&BNYN Y, RZDULE,
TR A FIUZLEORR
B AIEEAT96%E 4 (1976.4.6)

33. v BE, REVIH, ML K aHEaSho
HEITLDOEERICONT
HABRELAILZ AL (1976.5. 17)

3. Pl %, OBAK B, RmMUIA, Aok, wE
EX: BERPOELEOLERME— s X UKD hH
DAYy A~
A AR 2 A5 3IMEAT S  (1976.5. 20)

35, FREEfT4, DAE TE, AT, M KBS
PORHRRIEAFROFITEHICEIT 3R
H AR LSS AImMEMN IS (1976.5.21)

36, mAMBT, REhET, L w4 abE
SOEEFRICETIME (8 M) JmEkky
A M TFT4—CEBTIT R ERAFVY
R P ZFLELVEORELAHMDRET
B AL A 2031 2E i 34 (1976.5.21)

37. BSMEEYE, Wi~FF: Sl BASEHBO
tHE—L, BV LV ILORRLED
FEDERIA OO T A
H12ESEMA LN GRARS (1975.9.11)

38 NSRS, MRS, GEER, Wy, B
HEEE : HAD A EDORORFHORMN I ED
WL
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weEeEGE LEENRESRES (1975.9.11)

39, MR, SR, $EED, B, %
AHHL* : REDFERD JNELBEO BERRED
emRat
A A A h i 2573018

* WE kTR

FEiiELEE (1975 10. 2)

40, DRETERE, A, PHEZ RILHEY MA
HIUFOEHMIBOIAIIY L OSR- &
a
H A ZKE £ 4T96%E 2 (1976. 4.6)

41, BHEER, £FET, PREELED, BHTHE B
¥, RECERBIIR/INEFFTIT72— MRH
PE&U 227/ T OERE
A AR £1964E 4 (1976.4.7)

42, phiEEETs, BEMTERE, 8 IRAY, ANEITEE,
{EIEEES  ARI - LBEOHMENTRERMIC
20T
ARG SE1964E 2 (1976.4.7)

* IR
IRk

43, EHTERE, BHIEZ, HASHE, CEFR AT
CEERICLIZIERPOKRIZOER
HAIRELN96ES (1976.4.7)

44, (FEEYEEY), DUER, &FET, FEOMEYE: Y
LELE, REEE, Fe FaER, HUFILES
JUNSHF L REEHRIATLBOREELHD
O ENFIREZICOVT
BRI AHBIEE 4 (1976. 5. 20)

45, BHYERE, $EHEH, BARTF, Wk \r 4

BREERSIOREN AT EOKER

B Afr R A3 MAE RS (1976. 5. 20)

* KRB M LB AR

46, MEFEME, ZDAFET*, wIIEN*, KRilk=,
WRTIUF, NIFME, SNER bR LTE
EREHOEERKE /AR M T T4 —ICED R

(8530 —MiK « HBAOHE—

B A&(b2E L5338 ERE S (1975.10.17)
* - S HREAT

47, MAFIHEY, ZBRIET*, gHE*, RgE=,
VERTILF, TFEFIME, SMETIEY - {ERE X UE
BREHOBERKI/AR M 5371 —~IC&L 38
(E6H) —E ¥ I HONNEORT—

A A{LE£5338KEE S (1975. 10.17)

* R TR

48, KVSIGE*, TRy WY, RINEC, ERTILE
TSR IE, SMHIER gk /O M5 714—
(LB {LEGRABEONT B 1R —KEEEE
DS REE—

B AL 45338k FEE S (1975.10.17)

* EGERES TSR

49, Ainkk=, FEHTRETF, JEFdE, SFNER, X
VEIEED, WL W BERG/aR M7 74—
[T BibiERBEEDN T (BE2H) —Fv>Fo
FEREEOHEE—

B33tk EFE L (1975.10.17)
* Gk {beE QUrgERT

50. RUGMEH*, wE 35 ANET, IYREE, SF
HE®R BEREIRT M T 71 —ICL 2R
RGEOHR B3 —hFA4 L THBEEAL
XY LT OoRBEOFHEEICOWT—

B A2 40196454 (1976.4.6)

* ST IR

51, & fEE, ARTIGE, KIBEGE : ATBWR PYC
HERMOHERFCHEHTZ7ILBIRTLICD
KT
§I13M B AN LIS (1975.9.28)

52, it M, Fdb ¥R, JEES RR, MR FF A
FriaRy g MoEB37I LT LAOMEHORE
3200 B A e a4 (1976.5.21)

% R

53 CRIMT, AOICHE, BRREL, BEER, K
HE  KEZOREASTOHEKES L UKKER
Do
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wmrERm ket iR SRS (1975.9.11)

54, CRINT, BEEIERE, MEIEHE, BHRE, XI5
RS R ROER AR OB E (L SHTR—K
FHROF 1L RV OEHE, FHEROUCRY
BEoWWT—

W2 PIREHG R flEFD r v aev— o v VE
YA (1975.12.5)

55, RIBIKES : B EBRIOREM K
it (1975.10.27)

56, WWF H, BHER HFLYRLREEAVDR
ER{EEEERRED NO, JEIcEH3 0, D%
WTDOWT
T6EIRRG M2 EIERAAS (1975.11.6)

57. WFE F, BHER: XKKHRo7/7alL1 0%
FEREZCEBAEICONT
HIEARGRMELMBRE KRS (1975.11.7)

58, WF 104 : HEUSEERMCH T3 ERA
RATRAT L) K2V TORERR
oY 2 MRS R AT AT IR RS (1975.1.31)

59 : RIEIESL, ThELE, WHHT, EFFREF,
HIE# : ERMERKAOHEL L HT R (B5
] ZKRHEORZERI(ICOVLT
HRZRELT965E 22 (1976. 4.5)

60 : BAFFHT, FEILE, ERPRLF, SHIER K
BEXO FEHEHFAR; 7z /—LED 473/
TrFEVLICEBRALCOVT
AAZES96E L (1976.4.7)

61 1 ZiLi T, WHEIEM, {(ERFRIF, J/MEHR - 18
{tE LT/ I—DHELFHHE
OARMEEO965 2 (1976.4.7)

62, WEEwrE, BERET, SEIER, ANERETT*
2L BE(LEMICEAT 253
2B HMITEFD v ar o — (1975,
10.27)

* WETRRIAYE

63. MZHEL, FIIBAA, SRR #2707 by

S74—ICEBIELEZLBREDRT 25
Ay ke AR—=ZBITEOTR
AAR(LZEEIMFREES (1976.4. 4)

64. ML HRIAT P F7 4 —[C& BELE
SLEHBEROE(E L = LB O S TEO BT
M2 eEmE e feA A S (1975.9.11)

65, PEYDITF, B PR LRSS,
HOELEZ LT/ T—DBTICDWT
AR EME S (1975.9.11)

66. VeI, IREY BE, PG B LS
BREKVENROERTEHICOVT
H AR A0 20M A4 (1975.5.14)

67. $UAIEE*, FEEL : 7z /FT7 2L ZABH
KICHATIWME—KBIRFROEBR
H AR LGI965E 4 (1976.4.7)

* RBATIEE

68. BNIEHR, NIHKE, RHEE, @HNER : 208-
Hydroxysteroid dehydrogenase — RIEX 704 |
EDHEER
£5480H B AR L SRS (1975. 10. 16)

69. FINZER, ZHMT, JIFRKIE - 208-Hydroxy-
steroid dehydrogenase—ZiEXF0O4M FEDIRE
fEA (HE28)

HAIRFE LIS (1976.4.5)

70. BEFET, FIFER, Nl KR 1
i Neurophysin I X0 II DRILEFFESE
[E2WT

48[ B A AL &AL (1975.10.16)

* YUK

71, juFEH, AR, WARAD : £6RICET
BNOBEST NI BIZOWT
A ARFEIESIT964E S (1976.4.5)

72, BEN—, IWH J1: EEBRCLZ=IRT7T
LHGHROETICOWT
B ARIEESIT6HE S (1976. 4.6)
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73. WEERFNL, WRFER, ®mE==5m, WH B
TAAEFSLTILTHRY—EORFREMER
BALSEb¥S, HRAS (1975.11.4)

7¢4. @meh ¥, AR, (H B T7IABRIRT
LEBICAT 3 £{L¥HPE B4 DBP 03y
Mo EBHRBHZOWT
AARIFE 6T S (1976.4.7)

75, EEIEELTF, EK  MEFIVREFRALL
BEERR (V) MFT 77 o RBEMOEEEIC
20T
H AR S34EES (1975.10.3)

* KRG PIE IR R

76. FEWIER, HHFEETF, WRE= 13- rRFS
T b BEETE FAFLFIXL=VOAR
it e b T 77 CERBLEOBER
HAIEF SH6T 2 (1976.4.5)

¥ H KT EPIEN G ERER

77. BUER—BR, KRB, U0H O ARERNCHE
TERE HF1HR) aeF LT 1 - RILKRCBOER
L2
AARYEF 2065 % (1976.4.7)

78. =R R, KNAREE', EREIF, RF R
BTELSE, M B, A, thEmRE
HhbhhH B L7- renal scanning agent, **mTec-
malic acid
515 B ABREFE &iES (1975.10.27)

* WMRUSESERRE, WIRER
** g4 Ry b RIDIGERT

79. Ved P. BHARADWAJ*, Takashi YaAMADA, Akio
TANIMURA and Shozo TAkAvyAMmA* : N'-Nitro-
sonornicotine (NNN) in Japanese Tobacco Pro-
ducts
B A &34 2 (1975.10.3)

* SRR

80. B I, FEESLT, HRPUE, AfEF=E*:=
POVIEEHOEERERICETINE (H530)
EMEAERLYIBRLLAERAICIZIZCAFL=)
OQY73IL0&R

H A i A S A 30ERE A IS (1975. 10. 3)
* IR LD SRt

81. Ak We, HHEAT, ANBUL: = FOVIEED
OEGRERICET MR GH63) KR0EtH
HICEBSAFIL=IOYT I DER
B4 frdh ik 31 S (1976.5. 20)

82. WiIEETF, BRENE : N-XFILhH—iA— PR
BEEFHER EORIGCONT
H AR EELSHNEEMHS (1976.5.20)

83. EitE 12, AFBL, Bl& RBE*:227HFLTS
J7NAL D N-KE(LHED in vive LT in
vitro [C&1F2 T MV Y —ABERERIEFESR
@
$552[8] B AZRMELNIETS (1975.6.7)

* W<y 7 vrRRERE

84. BifG 12, ABM{|L, #MFxET*, BEx 8% &
B Y7 E /7Y RaRO Nkl Biko Bk
ZI
HAm¥ELEMEE S (1975.10.3)

* Wy 7 vrBERIKY
** BLATREE

85, RHFLL : EFWHHHAOF RS 2MER
F 5 A ARERREFRRBE Y vRP T4 (1975,
11.8)

8. With IE, /HEFHEK—, SIS, HWAkT, X
Fr76f" : Sodium dodecyltrioxyethylene sulfate
OREFRIZONT
A AN F 2 53ENH e (1975. 11. 22)

87. with 1, KFRITE, BREHPY, #iAkEH*, ©
A B¥*: 9 b, EBLEy bOREBERES TV
Y )= LBEROLE
2 ELEATIRS (1976.2.10)

* Wy 7 v BREERY

88, WERElZY), RREZ, ARBC, &TUR, 3
PIER : A FLKBRKSOS v FRIBIERIET

B2y
o

749101 0 A BRI S SR04 (1976. 3. 30)
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89, /NIFHIgk—, MEPISET, A, mEe F W
ff IE, k#RKL: 2-(2-Furyl)-3- (5-nitro-2-furyl)
acrylamide-3-“C D5 M3 A4 e
BIIC2VLT
A ATRFELH1964E 4 (1976.4.5)

90. NIFHES—, MAKT, BF & A4 E, X
B, BN W, WARIIR : < H (*Mn)
D7y MBI IBREBITESBICOVT
SE31ME B A DR AT RS (1976.5.21)

91. MErh f, AEFEE—, JIINEK, $aiiin, &
RiEZ, &5 W, X#i¥{Z : Butylated hydroxy-
toluene (BHT) @5 v | fAFH1T& RERICRIEF
TREIKOWT
55310 A A AL A e SRR IS (1976.5.21)

92, EMIBAT, WA, um bR, AEFRTEY, E
PO AAAFLAFALZPRY YL TODNA
RN LRRERE
B A T AR 2 230N NS (1975.10.3)

T gmR kTR

93. rRUVIEF, EIA%LHE* « Streptomycin-dependence
method [CAT WA
AALUEE RG4S (JMS) (14 @ OF 78 Bt ¥
(1975.9.27)

* friiRih R e v~

94, GLIRTEIRF, O R, MeRgRaEr, JUMIHAS,
FINTT Y LE L BEERREORSES L UE
A EMERIC DT
B ATRYEL21065ES: (1976.4.7)

T Rk

** [R3L3LADE

95, X¥AEDY,  BRFHIHE,  MAREDS : 2,5-Di-
methoxy-4-methylamphetamine (DOM) o{t%if
BASRESI96G0: (1976. 4.5)

96, hEEE, HNURE, SHNER, EEFRF: €
RIEEVORBHEREICHTIAR

H AR A1964E S (1976.4. 4)

97. BAIYL, HARRHE, WARAL, HERES

WA AFLEEBRG (C5LD L OFE
F—v L hELANOMRICOVT
2MRAHERFIEEZD b van -y vy
v A (1975.10.27)

* WREEEER S

98. INALREIE, EAINW, MR, Rk,
IRIZTFT*: 1404 Y 7INBORN LFEH, &
2
AAIREE 20654 (1976.4.7)

* EAKEIRER

99. THfE 5 MR Y N-Zba/{kEMcLD
RBHRE
553918 A ARG TR 2 (1975. 6. 20)

100. HEUGIRTN : AMBIEEFEEORREFIL
M22m B AR HES SN A AL TR E s Y VvHEY
v & [FHEESEED BT LBeik) (1975.9.22)

101, A\ & Wb Ey, STFET, Jio e

EEARICLIRBERRRRAR

o% A [ HABISIEREIE S (1975.9.27)

102, §NAEE, /AHILRT, UL BB b
VARV T FLRERBRS(CL S 7 v MERE
REHR
AASESESH3ER S (1975.10.2)

103, fEAZEEE*, WMEIER*, MmN 757
F/—=h=tnY7 i (BBN) ME{LAHORIE
B AFCEREERECHLT (IR
HAMSEAN34EE2: (1975.10.2)

* RORAEAR AT

104, IRERNE, RFTIUNT, A 3L, PEIGER:
BT v FAFREAOFAORRE (1) EDEN
2 ROBhL & &M
A AR £I34088 4 (1975.10.2)

105, FEE3E, PR, SIDISHE : MBEkET
v MRFREBAMFOTR () &%k EDEN/TC
OipfEEHIHEICOWT
A ARSI ER S (1975. 10. 2)
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106. ;% 3, HNME, SFEIEL, AEERS: 8
BEMMED in vitro 7 )—= 4 {CEAT3HR
() 7L LBN-= baY{bahoRekRERY
RULREFEEICONT
HAEFE &34 a2 (1975.10. 3)

107. WNMEE, /HHEIERE, faEdE: N-7oElL
=bavYILyLickd ACI/N T b EERE{EE
EZIC20T
HAE2AT34EE4 (1975.10.3)

108. FALRIE, HREEIERL, SHIBKF : 1-Ethyl-1-
nitrosourea (Ck3 K VawTy PEAMKORLE
BAME2HI34EES (1975.10.3)

109. $k&42F8, thEIERL, BUIMEE, /HEEEC
1-Methyl-1-nitrosourea {C kB kY a Ty FEK
WHEREZORE
BAYEESH34ER4 (1975.10.3)

110, EEIEE*, /HEIGEAD, FMIEE* : :EF?
JREEALI-ZEE KRB (VD) N-Dibutylnitros-
amine, N-butyl-N-(4-hydroxybutyl) nitrosamine,
N-butyl-N-(3-carboxybutyl) nitrosamine DE[E
&

B AR T34 2 (1975.10.3)
*OHEK ¢ BE A5
* JURAACETE

110 WX, gmoik, DHEIBEER : EFRY
ZE{ERLI-REERE (VII) Sterigmatocystin @O
BEECOWLT
H A st £ar34mii 2 (1975.10. 3)

* LMK « B - 5

12, HAEIBEM N by eSO RE W
RDES
HT80[E] H AR FREE %4 « fRHIEET (1975.11.6)

113, LHRFmF, PWERM, REELR, ANELRH:
SRR B MEHIE EDEN (C&1+3 in vive O
fllddicd
HASEH¥ 296454 (1976.4.7)

114, pFEZ, BFANS=E8 : Proteolipid LiEHEER

SMEOBEERICPVWT (B2
H AR L0490 E 2 (1976. 3. 30)

115, LK 3T, 2 s 3RS MCXT 5
RMERSMHEOREICOWT
HAMEZSH80EE S (1975.11.7)

116. PR, HE fh, IS0 0 REEFCE
F3EMOBRR, KBICRETBEE (V) TR
&I37FLHYFLEBORRRSICELETHE
HERMOEOZECOWT
BAIEAELHT06E S (1976. 4.6)

7. WEER, HAKK, FART, cHEg =
FRER, mEAl : REERICESS, ZENOE

ISR IHR (F 18

7530 H A 2P & (1975. 11. 22)

118, JII6} 95, FifiidFdk, /IRTNME, SoR$ETF,
BAME ™), AR, mgisT, LREMFELE, I
S5, PIET, WMEALE: FLE&KTE AFLK
SROEMEMSEHICET MR B 15R)

535300 A AR £ [T 4y (1975.11.22)

119, JNMETNEE, FISRFER, $aARsEE, I 9,
BAmsH, fAAEra, RENFEE, DNIEDR, Rk
W, hHEBHE - LIS BIEE A FILKBOR
HEMEMICEATIMR F530
5149 B AEIAE LR 2 (1976. 3. 30)

120. BAEGGE), AT, W &, RS,
WHE : FIEEED T v FICRIETEE (1) Had
U MBHERLCOWT
FARSOEE R FURR ¥ & (1975. 11.23)

1210 RAAREEE], fRSET, NN B, B, b
g SIREO T v MERIETREE (0) KRER
RlZoWT
FRRSOF LR GURE S s 2 (1975.11.23)

122, ‘EESEY) 8, BEE XREHO HEEOL
T
A AR L5 11mE 2 (1976.5.27)

123 ARIMAY, REETS TR0 BOBEO
MR (1) KHERTOBRHBORIS
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A4S THER S (1975. 10.10)
* iR - WEDF

124, A7 @R, APRHIEY, HITEHTS
W*, FFa o BOBROWR B2M)
B AIE 207969 E < (1976.4.6)

*EHER < R

o

125. W #, $$OWH EomA /AR M S T7
4= (CCO) [TXDEXRRTDOHI
B AR 211964E 4 (1976.4.5)

126, W §i EHNEOLHEFMED CSEMNE
9 BRI v v o v & (1975. 8. 30)

127. KEFHRER, KTFE=, MNRYET : 3 (Papaver
somniferum L.) O&EENCHE L ETTEERHDE
BCoWT (1) —BEOLEENETRERLOHE
)

B AR ATHEKRS (1975.10. 10)

128, PRkt W\, AR, =iid—, F=HEREY,
ATREG W T LB dUEEEFN
5 (M) ORHEFEICoONT
HAA 3RS TIERS (1975.10.11)

* e S A A DR TE T AR SRR R
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