CODEN : ESKHA 5

ﬁiuﬁgﬁfﬁﬁ

2 9% B B Fn 53 4

BULLETIN
OF

NATIONAL INSTITUTE OF
HYGIENIC SCIENCES

No. 96 1978

B o @ £ & B

Wk B

Eisei Shikenjo Hokoku




HERMIS ERFE

_—2 L A& 7 it i:
I Akk, 1 KT Aht ek
i " 12 Medical Medical
3 ETF, 8 srn 72 AEAZ V-4 | 2ee72vinEEMs Y -4
5 3L, 13 50 X 103~2 x 104 50 X 103~2 x 108
6 AT, 4 WP L 5 i e ?ﬁgémﬁm LIFEAEI DA
7 ET, 14 T H10%534/58 FHTH103EL r4/58
8 #XTF, 6 BER - ORI Wi: 2 6 | MRS - DEORELM WifE 3 5
” ” 5 8 1»J]1%% 2 6 2 8 1»A1#% 2 6 3
10 HTF, 2 T OFTL 1/59 (17%) TTHDFI21/60 (1.7%)
11 ETF, 12 Ak ol S, LR 5N Y i R ARG/ N
12 Fl, 4 SR W 50 101 AR/ EE 59 11
" AT, 20 iR wmom
" AT, 12 BUKEIRTT O 2500 0 6 FUKMETRTE O —i k2 B
14 ET, 8 BEAED EZ4))
16 ik, 16 F14-20 E BDH #13-2, 14-20E3BDH
" 17 30/70 (42.8%) THhoic 40/70 (57.1%) THoi:
22 T, 1 kg B & B
35 T, 7 fabrics, fabrics.
56 | KLk, 14~15 60 mm~+ v — L 60mm D+ — L
59 | Table I, 2 Final judge Final judge*4
61 14 4 4
75 ETF, 11 HRMeHe RMHL
” AT, 7 SR AR E R A 4 L it T L i A
77 | Table -, 11 WHOQO# WHO®
115 4 8 Dexamethasone Dexamethasone
4 9 0.09
118 FHT, 9 AR, 96, iR, 96, 105 (1978)
136 | Table £7F, 16 1957 July 1975 July
153 Table, ik counts of completely spoiled completely spoiled samples
samples. and their microbial counts.
154 r - Vi "
r | Table |-, 6 <102 <102
162 £k, 3 7 r=v2Z 0.3% TIr=v27 (0.3%
188 £k, 2 pati=e HrR
189 | AXET, 1 Gk  ~—-vR) (3T 188 =~ o £:I1)
190 £k, 10 1.134g/kg% SO, 1.134g/kg @ SO,
192 AT, 12 <A F Ry A32.58 = FEHEEE (7 A32.5¢g
196 £l 1 (AWXI 4-53-6) (AW x1 4-53-6)
" KT, 16 1354 1 %
” Ail, 10 74, 75, 17 75, 77
" 4T, 7 AWXI AW x1
” ” 6 IXAR IxAR
197 Kkl 1 AWXI 4-53-6 AW x1 4-53-6
n v 8 i tET T
" £EF, 4 WPk L™ TR LIV
223 ET, 15 AR, 162 (1978) FEAAERE, 32, 162 (1978)




BULLETIN
OF

NATIONAL INSTITUTE OF

HyGIENIC SCIENCES

No. 96 1978

Published by
National Institute of Hygienic Sciences
Tokyo, Japan

B v & & & B B



=] %
g B |
RZER DUAATE O TLIR & L IITBU A DT ssssssssnsssssneso B o BEE— « FEJIE— 1
#Ooox
ANEZ =B IVYTE LD MERADE
............................................. i RZE » YHEIL « SEIGFIE « S5UMHE » BEEE/CIZTF « 1155 Pg-27
APPUFRY—LrDTHEZ B R T 7 4 —eereeseninnninnnn ﬁ@ﬁ?&ﬁ.km%%?.*ﬁ@;&.)”ﬁ&a ...... 32

ERMAOBHRREC T 5058 (153 r ARSI X 2 EEATEA oL « HEm B
5 LUREHZI R 2T

------------------ it - SRETTF « H05T « KITIEE - YT & 25 » FERGEAYG - AH ¥ - KGHH 35
Tris (l-aziridinyl) phosphine oxide (APO) -CBiZeinT. U355 oGy

........... sttt ensnsesssssenessnenseseons B RLEE o ANBTEHE o« FEREIERG- e 42
RERHRS Y v 20 Wistar 5y P ORIRERIETIEFRC DU Tereeeesreneees PSRRI « IR -

RETY] « HHEET « ANER - KBRT « BERT « ERBEWTF « FJIBE « DEIBERFD--47
BT oM e itk — i acsd 3 s R EFH Rk WT
................................................... B etk TLeRE B BFETF - KIFET « BT 55
S
HAP RN IS 4~ SO v~ b /57 4~ XBERT ~ VT v v 4 VI

FOMD T A B A F DGR wreeereressavesmsmesssssessssesssssserssesssornns KIFETF » BRI « 55— 63
ﬁmmmmwfam%TuymnAmwwrtiaxfnxg—boﬁﬂ ,

........... e e ssessnensisnencnseasess KIF BT o BRI o AT fiee 67
B2 = MDA Y DFEffwreersesssssmsssss s EEWET ¢ ST « BERR71
BAREhO~T 2700, ~Fxrsare iy V, 72arfy, =2V FALT7 » VOER
IR IR @mmmmmmmmmmmmm@mmﬁ ...... SSRIEHE o oI « BYETERE 73
EmijiaEurmx%@%ﬁ*oﬂﬁ&w&momrm$mm&f-ﬁ%7sfmmﬁ%-ﬁm Heeeen78
VIRNFYLIN T v b A ¥ BRI weeeeerreererserssersrsannns RERORIL « $TRTEK « IR Jg-+-83
AT ¥ T (Stevia rebaudiana BERTONI) ot E@T%Uf'ﬁﬁ (‘;f; 3W) 24EAHEHOINIE L

AT EFAA FGTEeerressssssssssrssssssssesissss st FIFEEE o WUEZ « FEORT 86

72 H :
BRACETIRR AR LIt o AIGAIR (1)

"""""""" BIEREMT « THREL « PEIEL « REPET « FHIFHESE « BHEGR « SR04 » SEIGEA-01
EA AR ENER (AAERITEHER) “miFEERREeR v & VRS (576 [H, Control

T71)” DB eeesrererrrsrtttisinnnnnnini i s JIRI R « el ¥% o REHRI: o BHBIT---- 95
LA RRTELE R 6 7 “V /' F — AFHES" 10T

............................................................... B Pl e BEEKSIL » ERSEIE « KRR o JIIR WK o083
BRI (BAERTENER) “2 T b vy~ FEER” ©OWT

........................................................................... KEFERT « T « ARHEFE o JIIHK SR 100
TR Y V' — ABF D IIIIE DU Toereerrereerssrsssnnnaneeininin, BA Al BRI - hEEES < JIR% B 103

M) SHERRARO /a2 F a4 FOBE : 1. EWIEERBIC X5 HER IR « £IE 15



FEEED « AT « FIEF S « BIFEE « KEXRTF « HkEF - SEBIT -
AEEIRF « PHE LT 105
MEsR] SREgRPO sV aand ad YORYE 2. N/ e~ 7578, BEpiss v
P PERRUUH AL B2 b 75 T EBEE e MEREL « 18 1% o PRSI « KRk -
BEFET « FIFER « KEZERT « AT « BEIHL « BEEOIRT o & L rrrrreererennns 108
BB AL vRIRIL (RPN e L A ol T T T T P OO e JEer 112
HOREEPS 3 H I O BNk 7 A B IHUERNC 303 5 KT SR B O8LTE (1977 421
H~12 B) ............................................................... e it . mﬁépﬂg . ;;._L—_i)jg; . MQ%: 119
TEPBOIRTIF 4 AL 230 VD AF P rerresersimrrninitinnieniineeiiineienee e serse, TR AT o LOEF- 124
Dectermination of Sulphites and Sorbic Acid in Imported Wines
............................................................... M. TOYODA, S. OGAWA, Y. ITo and M. IWAIDA.-- 128
Determination of Sulphites and Borates in Imported Frozen Prawns, Frozen Shrimps and
Salted Jeuy Fisheresreereniotirmiiiiiiiiaieniinnnneeans S. OGAWA, M. TOYODA, Y. ITo and M. IWAIDA..- 130
Contents of Diphenyl (DP), o-Phenylphenol (OPP) and Thiabendazole (TB) in Imported

Citrus Fruits and Citrus Fruit Products
Y. ITo, Y. ToNoGAl, M. Toyopa, H. Suzuki, S. OGAWA and M. IwAIDA-- 133

...........................

Results of the Product Examination of Coal-Tar Dyes (including Dye Aluminum Lakes)
from April in 1977 till March in 1978 (on the Product Examination of Coal-Tar Dyes

XVII)ereereeneansaes M. Iwaipa, K. NAKAMURA, H. SUZUKI, Y. MINEMATSU and T. WATANABE-- 138
O BKERORIFHRAT 5 Y v € VDR RMIIC oW

............................................................ FIPE Ghe S5 IR« /ANBIIE « B3R - KESA YT 140
BRI O RIEHEICK T 5 VY v E VRO BRI I DT

............................................................ HE -8R B NBIBIE - Z5UDIT - KES A F T 148
ATEROBEKCET 2R (18 ALHEA 17541 ¥ —OBEXRKIRIER Biological

Indicator {TvDU T seerrrerensirtetaniacnisnsatorsesiessnsctsissiresnesnrorsarnene ;@mg[\% . Eﬂm]'é?&é, . ﬁm %+ 155
MO (4 10 ) HILWH RT3 & ORI OWT

.......................................................................................... AEARER « AETES « Ji 7] 158
KMo REAS: (B 11 #) MWERRSALEN, $v~¥1 2088 « R RIETH

ﬂp;o\,wc ........................................................................... ;g‘mi;g e = fg\—‘ . ;igﬁgj#,ji‘éﬂ[;... 161
%iﬁﬂg_ .................................................................................................................................... 167
gg_t%i .................................................................................................................................... 200
*ﬁﬁi .................................................................................................................................... 224
ﬁi%ﬁj% .................................................................................................................................... 231
BREN 52 SEBER GO T e rreerrrerrersormeinetiittiitititutsie ettt ir et isetaesetntresesenscatsssserassasennnrersnnnsonnnses 236
Ea*ﬁﬁ' @ﬁﬁﬁk&@g{ﬁ&ﬁﬂ% .......................................................................................... 237

LB B R BRI - e rrereerrsrreressseerntns bt tts st srben e eas st e b s tsssbas s sansrasnnsansnssssssnsssssssnsessssssssss 246



CONTENTS

Reviw
. KURATA, C. IsHIZEKI and S. UDAGAWA: Recent Aspects of the Microbiological

Contamination of Pharmaceutical Product and its Microbiological Specification:scseresrssesesearecaeces. 1

Originals

. OGATA, S. Horl, T. SHiBAzAKI, N. AovaGl, N. KaANIwWA and A. EjimA; Salivary

Excretion of Barbital and Diazepam in HUman sesssssrerererstisimsnsinisiniieiiniieiiiisitiestiinmeesmasssssssnnn 27
. TokuNaGa, M. Ota, T. KIMURA and J. KAWAMURA: Liquid chromatography for

MEtROLIEXALE seorrreressorarreciscrrsassosiarassicsasssersosssressssosesseessressossssessntossrossssssssrissescasssersosssitossssnsns 32
. Tsujn, K. Iipa, H. KikucHi, S. MizumacHl, K. YanNnaGciMAacHI, H. Kurisu, H. KURATA,

and T. OBa: Radiosterilization of Medical Products. V Effects of y-Radiation on

Chemical and Physical Properties, and Sterility of Non-Woven Fabrics for Medical

TUSES  setrerssssersnsrnssensersesonsonsssssssestossassasssesansstastauessasetsonensatostonsensstenssrnossanesersnssniaraesrnctersernranane 35
. NAKAMURA, S. KoJiMA and M. KANIWA: A New Method for Identification of

Fire-resisting Cotton Fabrics Treated with Tris(l-aziridinyl) phosphine oxide

0N ) P P PN ) 42
. ONODERA, T. Ociu, C. MaTsuoka, K. FUrRUuTA, M. TAKEUCHI, Y. OoNo, T. KUBOTA,

M. MIYAHARA, A. MAEKAWA and S. ODASHIMA: Studies of Effects of Sodium

Benzoate on Fetuses and Offspring of Wistar Rats ereeereseceicastniinnteiiniiiiiiiniiniaiiiiiiiiiioren. 47
. ISHIDATE, JRr., M. Havasui, M. Sawapa, A. MaTsuoka, K. YosHikawa, M. Ono

and M. NAKADATE: Cytotoxicity Test on Medical Drugs—Chromosome Aberration

Tests with Chinese Hamster Cells In VILIO seeereeersseerecessssiesseerssessirermmersssssrserseessssssmsssssassssnnsoss 55
Notes

. ONo, M. SHIMAMINE and K. TAKAHASHI: Gas-and High-Speed Liquid Chromatographic

Determinations of the Other Alkaloids in Opiral Preparations «stcsseesesssseciorierciiceciiianncinroneicnanenn, 63
. ONo, M. SHIMAMINE and K. TAKAHASHI: Studies on Psychotropic Drugs Determination

of Meprobamate by Means of TLC-FID ARalyser ««ssresetresreessrannarsssrnsrsessuressssenssessesnsnssssssssosanss 67
. UEDA, Y. ToNOGAI and M. IWAIDA: Addition of Manganese Test as One of the

Purity Tests of F0od Coal-Tar DYes seesrererererseerssstnnsesrsantrresessssnnesssssanssisessansorsstssesissossassessssnns 71
. Suzukl, K. NAKAMURA and M. IWAIDA: Determination of Heptachlor, Heptachlor

epoxide, Chlordane and Endosulfan in Imported Graing :tseeerererrersssrensssessssenmmseesesssnsvanensssosssorans 73

. UDAGAWA, F. SAKABE, N. NARITA and H. KURATA: Evaluation of an Automatic

Radiometric System for the Detection of Fungi in Pharmaceutical Preparations ««:seesreeneserseeensns 78
. TokiEDA, T. NIIMURA and T. YAMAHA: Method of Cyclohexylglucuronide

Hydrolysis by the Acid at a Low Temperature ceeseeceeseeeusscicaserascreees Neteseserrrsirsarnerscantssanasasetsrae 83
. Mivazaki, H. WATANABE and T. WATANABE: Studies on the Cultivation of Stevia

rebaudiana BERTONI. III Yield and Stevioside Content of 2-Year-Old Plants ssreeeesreerencacieracas 86

Technical Data
. M1YAHARA, S. KaMiva, M. NAKADATE, S. SUEYOSHI, M. TANNO, M. MIYAHARA,
I. Suzukl and S. ODASHIMA: Antitumor Effect of Compounds Synthesized in the



v

Division of Synthetic Chemistry. II teessssrcmiiimmiimiiimiiiiiienreseesessnssmnseransesees 91
J. KawaMura, H. SaTo, T. KIMURA and I. YOKOTA: Preparation of the Japanese

Pharmacopoeia Standard Serum Gonadotrophin (6th, Control 771)«sssreeseesenisieninnans sessiseritiiniasans 95
T. TaNniMoTO, I. YOKOTA, Y. NakKAjl, T. KIMURA, and J. KAWAMURA: On the National

Institute of Hygienic Sciences Standard 6th “Lysozyme Standard” ss«ssesssersseessrsnscsrssaniaisensosesons 98

M. Ourta, H. ToKUNAGA, T. KIMURA and J. KAWAMURA ; On the National Institute of

Hygienic Scicnces Standard (The Japanese Phamacopocia Standard) “Methotrexate

REFErence SLANAArG” rveertererseerstestararesmrmmeimtinmisennsarissiseeriroiesiettettitesseesmmemeruassmmensrrosssssons 100
T. TanimoTo, I. YokoTa, Y. Nakajl and J. KAWAMURA: On the Determination of

Potency of Commercial Lysozyme Preparations RN 103
J. KAWAMURA, H. SAToix, Y. Nakaj, T. KIMURA, H. FuKkupa, T. HAYAKAWA, M. OHTA,

H. TOKUNAGA, I. YOKOTA, K. YATABE and T. NAKAMURA On the Detecuon of

Glucocorticoid in “Health Pill” I The Results obtained by Bioassay «eesssesesssssrsesssansmssssnees 105
J. KawaMmura, H. Sato, Y. Nakaj, T. KiMUra, H. Fukupa, T. HAYAKAWA, M. OTA,4 '

H. TOKUNAGA, 1. YOKOTA, K. YATABE and T. NAKAMURA: On the Detection of

Glucocorticoid in “Health Pill” I1I. The Results obtained by Thin-layer )

Chromatography, ngt-spped quu1d Chromatography, and Gaschromatography-m-: ---------- S 108
T. SHIBATA: Studies on so-called “Natural Food (Shizen Shokuhm)" added

COTHICOSEETQIA +erssrsssssssrssssmsusssemsssssssser s st e sies et ...... e 112
N. YamaTteg, T. MATSQMURA, T. INOUE and E. HXCUCHX' Summary of Air Pollutants

Levels at the Three Locations of the Natlonal Autoexhaust Monitoring Statxon in

Tokyo from January to December 1977 ...................................................................... IO 119
M. KAMIKURA and H. EcucHr: Analy51s of Nicarbazin Residue in Chicken Tisste «eeeersersecseceees 124
M. Tovopa, S. OGAWA, Y. ITo and M. IWAIDA: Determination of Sulphites and '

Sorbic Acid in Imported W IDES e evresnreereravrenarnnasssansnnrensrassossnssasenssnnsenssane et —e oo aannas 128
S. Ocawa, M. Toyopa, Y. ITo and M, IWAIDA Deterfnination of Sulphites imd Borates .

in Imported Frozen Prawns, Frozen Shrimps and Salted Jelly Fish «eccevrvimicensnonnniiiinnnn, 130
Y. ITo, Y. TonoGgal, M. Tovyopa, H. Suzuki, S. OGAWA and M. Iwaiba: Contents of

Diphenyl (DP), o-Phenylphenol (OPP) and Thiabendazole (TB) in Imported Citrus

Fruits and Ciltrustrvuzit Pll'.oduCtS ......................................................... —.. ........ S . ...... 133
‘M. IWAIDA, K. NAKAMURA H SUZUKI Y. MINEMATSU and T. WATANABE : Resultsl of ' -
' the Product Exammatlon of Coal Tar Dyes (mcludmg Dye Aluminum Lakes) from

April in 1977 tl“ March m 1978 (on the Product Exammatlon of Coal-Tar Dyes

XVII) ....................................................................................................... ................; ......... 138
T. KAWANISHI, A. SUZUKI H KONUMA, S. TakayaMa and K. MizusuiMa: Effects of '

Sorbic Acid (Food Addmve) on Preservation of “TSUKUDANI” «eocrrerrrerinnuniimeniinin.., 140
T. KAWANISIiI, A SUZUKI, H.IKONUMA, S. TAKAYAMA and K. Mlzusumm: Effects of

Sorbic Acid (Food Additive) on Preservation of “Miso” sssessssessssrinineissteseiariesannnns s oanene 148

H. Kurisu, K. YANAGIMACHT and H. KURATA: .Stﬁdies on the Sterilization of Arti,ﬁ-cial_

Organs. I A Search of the Biological Indicator sufficient to be used in Autoclz'x-ve _A

Sterilization of Artificial Kidney, at 115° for 30 min. cettree bttt b st ae et e ceensene 155
N. Homma, S. IsHizAKI and T. HoRikosi: Studies on the Cultivation of Medicinal

Plants. X Standard cultivation mcthod of Papaver somniferum L. in Northern -

Hokkaido «weeereraes TN RO RTINS 158
T. HorikosHi, T. MiURA and N. HomMA: Studies on the Cﬁltivati'or; of Medicinal



Plants. XI Influence of Growth Regulators on the Growth and Yield of

Bupleurum falcatum L. seseseeressssessstisentsssssenstissiiitisinsisistostissresseitisisitosanaississessessesssenas
Annual Reports of DIvISIONS roseessseesssssestessuestisissimiimiiiitististiist et s tsbesassa st s b e sbaassasasesnns
Summaries of Papers Published in Other Journals
Titles of Speeches at Scientific Meetings ««+e-esrserssrrscenisirisiniiiiiiiiniieiii e
SEMUIMINMATE  +reeerererescrsssrrersanrarseetntaesssssrrrnatastessassassssstsentessasssresssonssnannrnnsertssesssanssssaisssssssssisssasenss
Survey of the Results of National Tests seeserssreseesessimvnssusrosinsstensnssiiossesistssnestisasmsssssssssnenesns
Refere Standards Prepared by National Institute of Higienic Sciences:::essccssssrercsciieneniniinsiieniannee. 246




&
%I:I

Review

E%%@W&%%%@ﬁ%éﬁé%%ﬁﬁ«@&ﬁ

BH

i« AR —

< FHJE—

Recent Aspects of the Microbiological Contamination of Pharmaceutical

Products and their Microbiological Specification

Hiroshi KurATA, Chuichi ISHIZEKI and Shun-ichi Upacawa

X U » Kk

1966 £, AV = —F Vv CHRIEED Salmonella 5
BFBE LI D 237 B RSBABESR L £ F FEE
RREET S LW Rllodigsig 2. ER2 M
Y Lickzh, FRHORIREER S muenchen it
EZX o BRI TWROEEM T 2B & L
L DTY, FREEPICIIT B H 2 R BER Tl -
7z,

ZOHEHEMNE omTETL T, W) SIS
DYEHH YT HEOMNAECEED, AV =—
:7-‘ yl)’ 7—:‘/'—"'— 92—7)’ ,f %—: 1) xs—xz)fg E@g —_—1 .y
SNEERIILDEL, TAYAWID, 25y p
L AEOEEHEHEAOMEDTRRECEINL
7o

25 LA e L 7c - T, 19684 WHO ;i
EREROMES X ORITERCHT 5 o G2 1T
b, ERZEOFERHE (GMP) offaniertT 544
B 7e BN TREEN R BT,

Mam, T E TR L AN O b & CEIELN
BT h T Wi A, EHIRNA o £ B
DL HERMEY T 5 I E 2 5 LESE b T
Wi oD THB. bAEHLE L X5 RERRS
Botn&d, FRLTAY = ~Fvo k) kiR
W RERBROBREBEZ LW EARSEINS
TIRREY B, o, ERETLEOREROIER Y
OAEFC L B FRIVBE I L 5 HEUIMHES
FTRELTWS., Th b ERLFTRFCR T 58%
HAAEOBENNF = v 2 2L TETHRIL
TWLiEWIEENE W, BRILZE S Licsidicvb
TCh5.

IHREY 46 T X »C, BEMIKEEYEAL
T bREHEBRIL > TW5. ST TROEIRDH
WA BN ER DT LOHE—D IEHTHD Lo
T, BB OBAEDYFN LA SRS BB

VPR AThHEA D . BcEAECRE TIIERE
o, RBEE, 7Y ORE, BIEHKEERY
OFRREEI B ShBEIC /> T 5.

HHE BT, B 48 FLREAE ORESFHIIRE
HIE(FR O 7= D OPF R X 2 AEXHIFE, b
DCREEEROFEN B X D TER.

BEFEEBEFOLOLH DM, ThHOEREL
FOLHEOBIES — & LR FAMRELL, JEHEHHA
DYEST OB & kR O RE~ DI
Hofix &, ThieftsErfirifecoc
mﬁbf&% e Liz. ¥X% L ORMroBE T

vl oy, —AThE L oFEREDORE
BELIISET TN 5L RERAREY & SR

Liz. BlEoicwvwa 2 v B nwiiE 2 3 TERIE
MR THS.

IR Bk &S & £ O

ISR L, BEMYREREYOFEY
ZFTWBOREMAPTRER LD BT
bh. AR, BROBINY BT 5 ERYBE
HOBEUORBRELD LW Z &Y, BErE-Titzh
TR LT, TOX5 I NS NEDEN
RWEHERLAMNES2H 5, HIULELH ThvD
Th5.

EFRMIEHBECRSOME CERELREX 5T
TWwW3 L, BHETRETSERETHREEFLML .
WR D IRHEGOFELF LTS, EEBATW
Moz, SEIRRCEREOMHRINTRTLHR
ORI BINTWAS, EHED X5 REMAIT
BoTh, BEMABEBCE vE-~1R5i0@ bR
EDRE I AL BHERER/L LMD S. LHLEN
OEMH BV T, FRERRARK XS BENLRE
DTSR TV AMES CREHEL O OOFRIL X
o TRBBPUIBMECE L. 17, REERRET
Thh2EHFIORERER IV 20 LOER DN



2 i

£ R B8R &

8% 96 & (1978)

BRECELT, Tlofivki et &idtaoi
Erxbhb. SROXTREVHRENShDE, (€
FT D v e OB RN T
e EHEID SO AL AR TLES C
it s,

ZOLHCHUMEDOL OIMEETH - Th, Tk
WA OFE O LTV ARWL D TH T D,
EHEEAIRE YT S5 £ oAU TH
FHOBRAT ARSI RS EL RS,

L L, —fcid, Mnpihar Uil 20
LIRS S, EhilMoiEeih - TRTV B,
RIS AT R E Thic X > TRA T
et B 2T OWTIE, SERRELTEREDOTF
BirEnie o T ths 5 0. JFEHREFOG
Fued EFRPIEDIED, THES L I {BIEW
THRWEWIEHEAT, RUWHEBELZ Ok ocEBb
has.

IR, (EBERAYRRE TR IR TV I De R
2 LA YuEc BT 5 8, Eorsterbiha
FeAtR OMENBRITIT b h T 5 A4, 1966 4
Kallings B2 X o THRESRAAY = —~F VORI
BLERTREIFITHS. Tiobb, ~VH U~
TV v=— 7 2 BIA SRR K CIE o7t
FIHt Salmonella muenchen ¥ XU S. bareilly T X

5T, FREARFRETWIcORRET Salmo-
nella FEMFEEL, 1RIBHE 202 %, 2Kk BE 3B
%, EF 237 ROEADEET S LW DA LIRSS
WEShTWa., ZoBREEI» biklg Ry
100 FHOKGHESRI S hicbvwd. FAER, XE
FDAW 13, ¥ v—=—7»biiA LicH CHUIRERE R
D 2 ah s Salmonella e 3gh Uiz dIZILILIR
RN Lrc k25, DK, Bhrvy, €
SFv, 57 T7A7vieEOWHEROMFMN DL
kel oRE S Samonele iUl Lot
, R LOBHO—FREXT- 5B EEL).
wiz, BEIERERERGGEDO TG DS  (XPEHIL T
fBoTwad., Tb b, %0 Kallings 5V O
wXsd, AFeL FRIKEFORIESE Pseudomonas
aeruginosa DFHFREHFERTHEPHEY 2B0K W F
B E WS ERTAREFAVNBZETON TV B, &
D 1966 EOHELHIN 6L, REMETRARAO
BRIZ L BREPEN LI LR ShTWw5. R
BlE sk, 1927 £k E D Garreston HP03%
BRE Ci5 3 Lick v ARTE T 16 AOBEIERE
RUCEEWAS 5 Ll L, 1942 4Eiciy Lepard®™
25 PRI T s 7t Ve d VENRIBEEO
EUAZ, Thatesd 2 Lol v LB
NI e W RERT o TS, [k 4 ERAY

# 1L HARSBEA X v Shic Samonella
P! il s Ji E Salmonella ff135)
Ok OB B OK 7 A XV F v S. newport
" S. derby

" 4 & D) 7 S. newport

" 7 A ¥ v g v S. bovis morbificans

" vy oA 77 4 S. anatum

" b a & S. analum

" " S. anatum

" F v = = S. bareilly

" 4 z ) 7 S. anatum

" VA A S S. typhimurium

" *+ 7 v & S. typhimurium
e OBE B K 7 > # S. tennessee

" " S. anatum
+ 5 - v Pt F 4 4 S. senflenberg
Fom B K 7 o e v oF v S. derby
A W A %+ 5 v & S. cubana
i /) B v o 7 7 4 S. bredeney
i S| S *+ 5 v Fa S. typhimurium

Lennington, 1967



FEEA | EHAOMENTROTR & BEDIRIA ORE 3

Cooper®® »5EH L, 1943 fEic MuCulloch 23,
5,000 ADREFRBHD 5 LW L1 CRERIC L %
Bvr B LTWwWAHEN 18 Kb, Foho5fit
HEBANZ X B DT D ) 2 & OF L EBRT
W5, 1951 fEeis o CTHRED Theoder®2® 13, #
BN EECHERLAEHED 2 —F Vv I UL 7
HITEIO SRR ER LizfediciBo L EIERR O
BUYSEXRE LT 2.

1953 iz FDA®™ i3, B LhoRBodiig oz
AN KIBIRO LT & 1 B{EE TEROHERALE
&L, oMk, 1964 Fit HoMTrdis 51k
g a va 2 P vy XHOWIRR e KRR ST
BERTEM LI,

4 Y ADCY, 1968 SFEIR A4 ¥V AERHFTH
WHIOMEEYRET 2 E- %, 1951 F
Bignell® 13, Ff~=v) vERBVRRBEEEZELD
hBRoMEEsSEREL, &KWT 1964 Fiil, Th
TF Ao LRI BRI D & — A L B Hh DA,
Ayliffe®>=%® 3 Birmingham and Midland D%
PR cE i aliy 5 AT AEAXRRECE Y
T TV D OGP TMERL, 15 BOHENIEE
L, 20tho 6 BHREHEED LWHEBTREHM
DRGSR,

MREHEIR DI COXRRFEM R BT TAHD &, Bt
ERHENBAORBHEG R REET 3 0n s . T
febd, 1966 sERIEEO Mitchell 532 X » THR
WEHATIC Ve 7 B — A ~F ¥ 2 VD Psendo-
monas THIT L »T 7 GIORBIEIELRE Ih,
FRMRRERATF—FARER IR P4 ViR
TTORME X b A QIOMEIER O ER LI L DR
£ 5%, KRETE®, =2—2— 2 OFKEET, E
AT —F AR AW A RO H RS RBE O
BT T oD 6 BOABRBENHEMEER A
b, 60 MOFRT 1 ANEE LTV 5, 1968 £
12, BAFEETIZr—AF YOV, Tl
ve 7= VERBREETh TV R UL R XD
13 AOFERIEREE LT 53D,

DEkois, =a—-v—-35 v F, BETIE, ~FV
sea7 2 viAERZ7 ) ~-ABX0ETsv—va
vHRIEERe Candida albicans Tt XV HBEHRINT W
DN RRCEEERMENRE L LD E R HS
39-43).

HAERC KT HEEH RO RSB T 5%
i, BEAE IR TWwWinw.

1963 E I A FIROKRRIEEEE TR LR 7 F Y ERE
X ATHMEES T L 4 BATETT BB DY,

SMEARENTLREY, SOOI -2 ) LE
BitordbhhEE K -sTW5. 20X 3 KRER
Bt WhOBERXBRIC L - TR ELFMISH
COIEBEHELRDLN, EROBEL LTHREIRT
VB FRLERS T T, S ORMRE, AT~
Ay Z—OFHEGERZ X D FERKITHERR R L
T B EWSRENFMA L ORI hicns, 1L
HRBEIhTwiw., ¥k, RERTEEOMTR
AT BARHORELHLCHREIRL TV, RE
BARTHVEEMIRETCE s & W RGNS ET
£ B TR,
fRGOSRATY, BEXO 30% I IFEKERTH
HELLTR TS, &5, chitrRERDOT
Pz X BIIEFIY, bAETLEL IovblTikian
A5 LEYH, FORRYHRET 2 T & L ORE
X, ¥R AL TS LoD bW EOBEBT
TR b T b r —AnE 2553 0LE2b
ha. BRBERRREOBSZ, S oFHI5E
WEHNE D EVLTWBIDIT, THrBEREEEDHC
LA ORRAAM B LWIHREE L DR
5. Lo L, FHEREEOIE» LIXEHL LWy —Ad
BBHTRHREL, LosEEEcdfil s s
HE L, ¥RBEE CED LR TWBENRELD
B ETHIE, FRBEE LB TRE
FMA TR L IEERARED 1 OTR AN B D
.

gt ISt EX YNGR

Widk Lic X 3z, JEMmEsals B TR ilis
RERERML bhTuwiswWEAch a1 b, B
BUETRACR BN REI, b BRI B ¥ hicd: b
SERROPEAT E VSTV, FFELTVS. &
hEeHREGITECRTC Liee e SR T
5. COBARMENOTLELPIME VWS BIETE
BT 20084 THAS. —BOBEHBEFLTY
BT ERD-TH, LTFLLHERERBEDLIFELTY
BTV S TH D, FLIEEEN 2 ki
ALl Wi biliFib W 5725655, A%, 15
WLWIFERD B D= 2 7T VAR I ETiFh
BEWS TR O THEYOBEFTACDHDIL, ZA
AT T DM, B IIFEEY /R e
VWOTIDER T RE2ERLTWA.

&, JEMIERFIR o B 45 76 2 T LI,
B REERE 2 B L o LEENRER S h
1966 SEHLARRIZ, FETHRARED LR TWS. £
RO, MaR, FEFHAhOS Y



4 i

£ OR BB W&

5 96 = (1978)

EHERTH LRANORELIMET S LiciiHs 5
HATH B, MEFIRHIC X - TR NIRRT
ERMTLL =T B L0 TIEn ) Thl, ¥
VINONELEZ DL O TH LMD, il
LTIhBEE EDIbIFICII VR, LD
F oz =R LR E LT L, —Soflieidt
EifEIo b O TH D T &R L s LT HEMATED
CHFENFEOF — 2 —DOZ BT THEGEw RS
DI EiLisAh.

KT o feciz, Kalings SPOT»7cAY =
— 7 s DO LT, TRIT e £ 600 Aok
TR O KB e Mk R A W, Fv=—
7, 3, X4AgETL, HROFEN RIS TEA DR
FlbivTiThh, BRI O ML 21 O KEE A
DHCERTW S,

LRHOMAEREECE LS LFETF RT3,
T, 1926 A X h IRETFETh o gk
DT Bh, TOE, Baizes 3 vRHF,
AF(FE & UTHEIRIOD) I X OFFEL T ictsD,
1966 AELARRIT SRR Efh &35 FIEHAN FAXD
h, TOhoKFEEOHFHA Y GBEA®, NHY0
WA, BB 0HRA, RBEVORITETH, ¥
PO XERFT Yy v 7Y v 7 L BEA R &
TAHRH e & o fUESRES L obr EOE
RO OBk IERT 5 AL UTTiiD
3LD0TH5.

EFHRIE 65, BREELOEEDIEH OIS T A b
ERAEL, chi X 23R SRR i L,
B MO I EEOHINTH B2 v
Ve DI R FE LT 5.

T, PG R, B, &
57980, iV 2T U E L, 1977 SRIZIREHG O
AR LA T BT B o o s £

¥ 2. BUZHFDRLES X B BRI 0BG R

AL IAAE, B, FEIS L - CHF
P=¥ (A
PDrogRtotRiefHFLcintle X 5i, 19
TIEL D PLEFIRTS AR TEET & B Sr s AR AR BT 7 2§
iz X » T, T OMENR T A BRI
2 = H — Dl fR Tt 2 h, 1973 fE(RT 48)ix%)
LB ELTHME, NMEFO S bYey 2 BT
VY vofl, XEGUH, 1974 4 (013 49) 12435,
IR 7o DUNCEEEBN, 1975 45 (13 50) iikbely
7l BARERTF, AWAB I re—-iE, 1976
(MB351) WX fREkslie £ o ges, Bokial, e L,
1977 4 (M3 52) WAk miTRpagE, A3« Bt - e
BEHF OB MR E ORI o CoME, HEOH
ERLR SR, chbeTFLTcrh bUFoHET
BRI REOMENNF = v 7 MNER SRk,
FEFA 48 4E2n B 52 {FIZES 5 A EOFIROTEK
Bk, EERCE LR T E— e AT TR T
UNTRUATEOD | it Z DRE R O 05
RORBREE L, SUEHOLMOSEEE Th
T35 DI oWTHEGICEE LT &\,

Py A

L W, §EFL o FeaR, AR EORR
ErncodcdEh s, 3EEO Public Health Lab-
oratory Service® 2EIEROFF 0N X 5 Bk
BRI P T 5T S, #5R, 2t
SEARMEDFIBANL, 7aa—nl, Ty aibl
Fo B & MRS S D TR LA, A E foikih
O BFNI YR EG.

— i iR BIFE M Ui HFIS ARES R
X, REL B TAN ) REOMEAE TR SRS
el bELEPEYORTERIC AMINEER
ThigoZ kb d T, THEENZIeSH 10 L

BUHATEL ¢ E7aiz ml

s bekx (50 ' T YR (99)
<500 500~10* >10*

LA I 42 (3) 28 (67)1 11 (26) 3(7) 14 (33)
K * 862 (71) 562 (65) 114 (13) 186 (22) 300 (35)
i i 243 (20) 179 (74) 41 (17 23 (10) 64 (26)
7 —bk 32 (3 31 (97) - 1(3 1(3
A Z 41 (3 27 (66) 8 (20) 6 (15 14 (34)
H) 1220 (100 827 (68) 174 (14) 219 (18) 393 (32)

T Do CHEEFR R

Colindale &, 1971



A ED IR O M T S OTUR & B RS~ O R "5

F# 3. EHORNC X ENOMEDTHR

B AR O/ g

RO
SRR
Magnesium trisilicate c 500
Magnesium carbonate 0~10x10°
Sodium carbeonate 104
Magnesium sulphate 108
Calcium phosphate 50~10x104
Calcium lactate B RH
REARMIRRE
Aloes powder 20~300
Acacia 300~18x%x103
Carmine 50% 103 ~2x10*
Digitalis leaf 160103
Gelatin <10~500
Food casein 8x103~2x 104
Ginger powder 50x103~2x 108
Rhuharb powder <10~1400
Liquorice powder <10
Starch (Maize) <10~1140
Starch (Potato) 100
Senna fruit 16X 10°~60x 10°
Senna powder 200 X 103~>108
Tragacanth 40~1400
Thyroid powder 3x10°~16x 104
LA
Kaolin 600~>108
Chalk 200~ 400
Talc (Chinese) 100~>>10°8
Talc (Italian, Indian) <{10~5x10°
Bentonite 90~>20x 103

Colindale &, 1971

TF, HLTH 100 EEDTHB.

T, EROHEcERTAITRE, Lok
DOEFEHEROFTERALE ITBF T . h
13, KEEFARECSIT2RERELY T LOLIHT
a»j;a)a).

Hk HOBENSRIT T O, Byl KRR
B E LRERITH S, Thbb, FSHFVE, U
F A VA, VIR EOEERR, FREK, ¥75
V, BEALY, Fvrv, Bt EwasrFvISv
e, ¥RERAAVLS-REOERBCAVL A
YV, ZA 7R ERTERROMEYYSBECEELT

WHZ ERbMhS, LikdaT, ThbvwFERELR
A, AR R FREIELS RS L, RWT
BRI, AU gE, BREGRNLOTIRESIIZS L O
EPITERT 5 DI HERR LR E D OIS &
HAbhb.

RO TICEH

10534, MBI R § vBIVSTAZ—ED
WA OWTHREL, HEISEH 1EY b 5000~
50,000 OB Bl ahs o L&, B3
AvAtvaFvIUngsE (1,200~1,800 fH/g) O
MEMEEATWA L EREMLAN, REHORE
VES T L.

HFARVIEERES 7> vORFNR v P2 X o THS
OEBMRZ LIRS L, BROBERENIRE
EPEETRETHHEBNTVS.

FR L7 X 5 1966 4F, Kallings HVILFRIRIREE
Fe Salmonella DFEJew M Llcht, FOERMDE
FOBHRBAABR Il g e 10° L EOABERZE
BRI 6% EDT W W, Tofors
ZUR, TAARA Y, b vEIT4F—EREN
T EH b, KIBHEEBRIEL T3 (F4).

DAY = —F ‘/i:‘ Salmonella FYDBRRIFEFES
Ml L5 v~ — 7 T2 HEORATR AIAHAE Licas
700 %y F OEFID BILT T Salmonella 1BYET
Hote b9, 296 L1y Fh84 KORHEREL
RS RTIY, 7T HOKRIBHEBRAR KT bR,
LUkt s Salmonella (3R Xt uninn?,

Schiller 5D 1967 FEORERL L DL, F—A L
7Y 7 OENAr R R & T D E5F & 2 o R R R
FBORTWB2, WERFERE LRG0 5 HoKE
ReehidAEEA g4 b 10 LT sy, BEfo
wVF, CER2IVA, YRS VT 4RENDLIE, O
=FALEDTH 25 F/e LEoWEHHRHEhs
&, ThIR LR, PR SRR ST A
BF T, PHEBRT 15~86 /g, SERMATH R
3 100~700 /g BAFEL, ZHIT 3056/
PLEoEhsisshs s E 2@ L, BEMBOEEK
A ELRBOBPKKEEL T _Ez LEESE
LT3,

b2ETIL, 1969FFHA 52, HMOBRHUEID
WEmRAELIT, CTAZX—X, ¥YvyFT7FE, »
— =R ARDFREIE LBV ERIERHLED
iRy, BP0 1972~74 F£0 3 HEROKRFT
ORI DT ORI AT Ti2, RS
LT aERTI 10e M EoMEk XU EEYIRH
Lot fEn 2 hEha. 7% & 3.7%, €2 3 v, <



6 i R BRBRE # 96 5 (1978)
# 4l AV =—F /z':‘oﬁalbmmiﬂlmﬁ Loy (1970 4 2~5 A)
. e Clostrid- *ofbn 735 LB 5 AR
" . T T h ) = ! Pseudo- 75 ARG g
il‘\*l' *‘?{H‘ﬂ 10° 10° 10* 10° 10° }f:ﬁigf;‘;’; Cl:’:f,:’d %k}iﬁl monas MERRES 7 HKE
s :
iy 2 11 2 2
e 24 110821 2 7 5 24 7
SN 6 51 2 5 1 1
Wity . 4 2 1 1 2
Kallings, 1972
Z& 4-2. §EK 1 g R OBAERER
o 4 B 54
e
<1 1~10% 102~10* 0¢~10° >10°
35° 115 8 14 10 4
22° 104 10 15 22 6
* 157 v Fif Kallings, 1972
# 4-3. §A 1 g o KIGEEE oW T
£ A &) 74
<1 1~10 10~10° 103~10° >10°
Escherichia coli 128 5 12 12 3
RIGTRE 122 3 17 16 2
Kallings, 1972

DD H 7, {5, FEF ETRREOE YR
HRERFR10.2% £ 6.15% TFTELT W 1o & i
L, XLIfia3Emao 76 Mo R * o
4450 DIRFEA 10Y/g B EDTH YR TR Lz &by, i
DA RDP BN, TP VR S BIL L
Twb.

LD 4 AR 20 W LT 0PRSS T,

DTS,

— AN

FEELY 10 /g 20T L o5 M0 (2554, 177 I 39 N,
/g DEp 84Tl (4050) %58, caothednllay Mo ing,

KIGEHBEETh »7c & L, ofiobilifliio% <
H80°% IS A TLIEM L BRIETHh 57 %
FR LT\,

FREC 51, RIRBIFIA T ohE » BTl % 3 4R
OIE B TIT R o ok, SIETNE 100 Bl o1y
PR T L oM 3 EE, 103~10' 238 M0 &5 11 &
AR bR L, 3ER TR OHUA
AE ML, KBHTEOWRBZSh 2 MEziE

5 100 LUFCh o 7.

FhatidTdiel,
1 5 AR i
BEF, 43K

IMOEFNEEZD Hivigd T,
10 L}J-_mﬂ htedb Do,
EOBIN S 5 a3 s,

RERBIANT, ThEnOREAE LR
G040, FBE LTREG, Sefloizo a3 A
OHZHIFIA G ERTVS

HELMNEEREGRFER L PR THE U H
T, HFEE, SREARUNA, 3R, DEAE, RESRULA n
Lo, FeRlle &Ryt

O 52 fEE-cicions s, VHgoLmis
zFE 5-1 & 5-2 T EBVTHD
HEFH &SI 1 7 JIRAF0 L DO L di~ic.
AEALEUNT 4L 2, 2
100 Blhirdan i ahd,

- U

¥ 1 A ARIEOL O TLIY
I SRR

IV 16
DRI



fHEE,  BEROMAENHROBR & BEMNRB~ORE 7

# 5-1. WAIEZRHF : AR

AR oEEK (gHh)

e 5
UROWA Baomme X croxgge MOXIOLOXIO LOXION LOX16 Lox1t
1.0X10° 1.0X10* 1.0X10° 1.0X10° 1.0X107

IR [£kz3 32 5

39 17 83% 33 4
ksl [EXES 40 1

41 17A#& 40 1

23 vH B 13 3

16 17 A% 15 1
BYSRBLA Hik 3 10 2 1 0 1

17 17 A% 3 11 0 3 0 0

IR 66 1K 11 20 11 4 7 8 5
RFI8xEL) 17 A% g9 21 13 3 6 11

ke 2 2 5 2 0

9 17 A8 2 4 2 1
fESR « AEBM EE 5 4 5 3 2 0 1
20 1A% 5 5 3 4 1 1
Reh o IR AY HR 1 4 3 0

8 17 At 0 5 2 1

IR o RERELAT BHE 2 1 5 3 2

13 17 A% 2 0 5 4 2

il et Qi e 0 0 1 0 0

3 147 A% 0 0 1 0 0

T, FTHINCEERFAICGIHE AT <, MET
1z, 107 LI B0k 5/66 (7.6%) bH 1. &R
1213 10 A% 20/66 (30.3%), 10°~10* A% 15/66
(22.7%) P bhi-. FHEE, #AEHT BT
TEBRA A, ERTH 100 A% 4/58 (6.9%)
LR bt BERE, BERBANE, ABSEMACERD
LB HRIEL s, HIRBEFOGRIEATI W
BT, FE o AR TR 107 DL 23R
A 1/20 (5.0%) B oHhTa. TIHTI, £
gt 10° Mo b oat 4/13 (30.7%) EEHbn
Tw53, BBRUFOME « HEoBHRIu:, 48
HAO TN E TRV ENEDTH -7 BEH
T, AREFLAA LR IR T 10° T, B
T 10? LTl oERmK s A bht.

BERBA O 5 bz, BUheiikEd, fRoER,
feftie v donb o, TheiEFELTHD
WEHETIAEEEDE B0 TTOEEER LT
IZ7ebig\y.

BRI G IR T &L Y, hERLETIRS T
APMETH D Bacillus 7o a3 Eh, 75 AFaHEE
T SRR IS BhTwic,

FEsE, BIE MR o Th SORAHITIE,
21 b 6 Bacillus, Micrococcus 3% <, $Ricd
RBLFA DRI MEAMRIH E A TW 5. e
Th, KIGATEOMHINETH - AR oW TFE
LT\ s, Ete Proteus 1375 AEMEHEO 5 B TIX
BLESISCRIBIhTu 5. RS bt
HERTWSRHBOPERTIz > T ig\.

BT oM, AL HHELT—ELUR
LTuwiavnd, 3 14-1,2 (Bah) ookt
LB LR, TOWBEOERLERIR, Penicillium,
Aspergillus, Cladosporium, Paecilomyces, Scopula-
riopsis s X, B IUFRITH 7.

PYRWHT (88 0 A
oAl LT, #EOLEEER ey 7,



8 o RN R F RS ¥ 9% 5 (1978)
& 5-2. WJHRE : TTEERER
Y ARYAEOIR ] Bee o] & 3R JOETG Y047 4% A oLWE (8 Bch)
ERCFHL FHRREO REL S B <10 10~10° 10°~10° >10°
MR [aReH 30 9 6 2 1
39 15 f% 35 4 3 1 0
SV IE il Tt 34 7 2 5
41 12 f18 32 9 9 0
Ex 3 vl i 9 7 1 0 3
16 1A 12 4 1 2 1
R Ti# 6 11 7 2 1 1
17 17 Atk 9 8 3 4 ] 1
24 JEB T ik 18 40 15 17 4 4
58 17 A% 23 35 14 7 11 3
AIREIA D) ER 1 6 0 0 1
8 17 At 1 6 0 0 1
2R A [ 5 2 2
9 17 A8 5 2 2
B o REEMA B 6 14 7 3 3 1
20 17 J# 5 15 6 6 1 2
RESE - IR ERR 2 6 3 1 1
8 15 A% 2 6 2 2 1
A3 o IEMREA ER 2 11 2 4 1 1
13 17 Ak 1 12 2 5 1 1
TS » A3 « RN 0B 0 1 1 0 1
17 B 1 1 0 0 1

3

VU v Rl B DS BT 2 HATH
A8, zothove v 7, FU vl ERIEEs
I pnitt T, pyof T pH AMEVW-O THIIY 0 4
TR T2y, TR THC iy [LUF &
BN, Mnx, DRBove v IRIEERGTIE,
PR ORI 2R LTe 5.

2 X AN 400 Xy F 0T
46 Ay F AT, Z0db 43 Ky F
(93.5%) 12 10¢/mi LIFC, koo 3-yF (0.75
) IRTETY LT WAL D THhotcd )

Hirsch 552, 75 D OWHIRGHlZM~Xc e 25
vr oy ZRRZIHERAE T &, Beveridge L1033 LT
Meghji'® OILETOMITIZ, BHEWLO W
10~103/m! ", ZDIREAEIN 10 MLTFTHD &
WART B PHEE OB 24T » ek, #RIRE
BtE & s mize Wi Ui ol ipecacuanha
W, tvFrovey TR EDIEMIAA—-I VIR

Brennan'®

REFWDT IV, 2= SOV E Tho
2 (FET7). T Dizsl, Pseudomonas, Acinetobacter,
Frooiiy, 7 & OHIE
Fise, REIE Iz, Penicillium <2 Cladosporium 7g
EoIHHR L pillishi.

DAEOREATTR, Bl AR 20 fih 7 4280
~10%/ml QA Gx, vey FELRTAER
T2 14 Rirh 8 int 10~10Y/ml DiTiHvk Z8d T 5.

Leuconostoc Staphylococcus

i

R BRI 48 SRICYLE LI v e o 7

& ¥ Y v o ORI TR (% 81, 8-2),
MEIL Y Y v RlOBAEE LT 10, BEALDMKE

TH I SR vl BBEERETIZ 100 0 4 DT
LAEAEDT V. HEHTIZEA L OREIIEH
EVLOT, Bl IhicboTh 10/ ml DR E
Abhs. ey FRRMEPELTN L, 148
BTN PR THEREIRE IR Th A,



fHEIE  BEAOBEHFROTIR & HEMIRMAORE 9
# 6. JEEFEF SBH I HEOER
A MWoA E H A el H R H
A
B EE L TS YR RN
Foaox o3 E B R EEER e ) BAM KR BE Lo
EoH O " o®o# . - . . v ovoE o oK T A H
HE DR A woy ow oA A A BB E 72 s & F % g
# A o o4 R OA # # #1 # %
won B
T
75 AEHH
Achromobacter 1 1 1 1 1 1 6
Acinetobacter 1
Aerobacter 11 1 3
Alcaligenes 1 1 2
Citrobacter 7 1 8
Enterobacter 7 3 2 12
Escherichia 2 2
Flavobacter 11 1 3 2 17
Klebsiella 1 1 2
Proteus 10 4 14
Pseudomonas 1 3 1 5
Serratia 2 1 1 2 1
77 RNIBHHE
Bacillus 13 2 4 18 56 9 13 1 6 17 7 5 1 3 4 1 4 11714
Micrococcus 3 2 5 2 2 2 3 1 2 22
Sarcina 1 1 2
T Ofi
MM 2
RFEFEEHR 2 1 2
SEEE PR 6 2 4 22108 13 19 15 1 93 911 0 1 5 4 2 9 328

D FRIRBITRIE
* e A LR

HBHEEE LT, &\l Bacillus, Micrococcus,
Proteus 7o ¥ Th B, v v 7HIb BiL Pseudomo-
nas, Serratia, Flavobacter 71 KA RIL-Tildbh
T, hBEOEEYBAIh A EAILE LR T
Wil EF, EHIRBERER IR TWI O T spe-
cies ¥ = = TiXERT HiF Tk,

s R A

SHROMH, RH, B TORUEMAREN D
iR Eh s, Wb LRMALTT Mk
12 F OB OBRMEREE L H 2 bh s AEPICERT
340, WIEOEE, FzER, B, BBRSHER
OERBIVCRADORERL ERIILDELT, £DIT

By, RIS, kiG. BOB, BIE oMot
CHEAINAERTH DD, MEHOFHRITHLT
RENAETELELTHLOTHS.

1. RABRESTICRERA

HRAN, Fo pH -1 BBEREXFEROTH
BITE R IEIZ B T 5 fo b I iR 2 VT 5 B
Er bEAENIET LB, tokdrfEPie ik
LS M aidet1 5. Lichio THEkofEDIZ &
A VREERAEV bR TV B, RE, HiKSE
tyin ¥ OB EH R OB CBEFER Tl
s, RbENEFFHFAOMAREN 22 Tw»
. B LA X 5, BARKERRYLARAINEE
AN ISEEIR T VB DT, FRPOZRGHGIES



10

wmoE R BT #

p-=3

896 % (1978

[=]
7. EELLTHATEA IR Y ey T EOREYHY
Fid #i AT /m!
Borax glycerin <10
Chloral syrup <10
Codeine phosphate syrup 6 :30x10%: 380
Compound thymol glycerine <10 : 20
Liquid paraffin emulsion 100 : 300
Ephedorine elixir <10
Pholcodine linctus 60 : 10<10
Solution for potassium bromide mixture <10
Solution of sodium sulphate 25% 20%x 103
Squill opiate linctus <10
Syrup 300 : 3x10°
Sykes &, 1977
# 8-1. PURHAL : AEAAE:
HIETS! LS A ol { oL
WEOMWM B OIAL B AEGROFE ARh e (g 4l ml Bioy)
SRMFHL  MHRBORE.  geem g <1LOXI00 1.OXI6~1.0X10° >1.0X10°
vey 7K B 39 24 18 5 1
63 15 RE 53 10 8 1 1
FY vo2H B 24 6 6
30 1x A 29
# 8-2. WHEA : BERR
- EIEEEL - AL =gt - T - P
L DIDET Hidt DRI LSt HEFRoH AR OEREE (g ¥k ml 7))
SN g ¥y ] 7 Ty 444 e
LRI FHEREE D B3 TR B <10 0~ 10°
vay 7 Wit 60 3 3 0
63 17 A8 60 3 2 1
FUu vl it 27 3 2 1
30 17 B 30 0 0 0
Urediado 1o Th 5. WE L sl oy 3550 (LBl btk cd -

SIRAE, ASIRAFIEIGS A LAY 2 ~F v D
HHCTIET TR e dr o 7oAs, RN Y TS
Ve DR 1966 AEOREMIC I AN TH T, AL
METIE, B SOPTETiE 138 Bifksh 7 Btk (5.10)
R ORIIIAGED Sh, FO—#ih SI2iRIREA
BHERTWA., TOREAFRREANIVHRT
WA A, BEECE LT vt ok bh
5. ZOED, TR, THE ST P oW H DA,

Fo& by, DREHENT 1 M0y 5050 5L o i 25
Gk T B2k, 7Ad v VDR, TR
VY, F=hA4V, FVvIrRkEMLRBEHYREL
Tuwb.
MiRcoREL, LofRl, ARSOH AL OWT
2EATHBA (F29-1, 9-2), SMRFIOHEIIHE
#3/60 (5%), HIWoZhix 1/59 (17%) &, 3k
AVEHRICGEVCL O TH - . SHAEFIGIE—TD



AR : EEGOMENEROTMR & MANGHM~OHE 11

2 9-1. SHRA : MR

HMEBRORE REHBOEEN (g ¥k ml Hih)
%ggﬁg §§§Z§§§ o B <noxige OO 10XI0 LoXI0t 1.0xX10°
1.0X10° 1.0%X10* 1.0%10° 1.0Xx10°

Pile B 59 3 0

62 1A% 57 5 1
SERETEH (k2 14 0

14 17 A% 14 0

AW B 15 1 15 1

16 17 A% 15 1 15 1

PR [EXS 18 2 18 1 0 1 0
20 17 A% 18 2 18 0 1 0 1
Rl ab: i [k 10 4 10 4 0 0

14 12 A% 10 4 10 3 0 1
gl [EE:d 11 2 13

13 1281 11 2 13

HEMEAR [EXzS 20 6 20 2 1 2 1

26 17 A% 20 6 20 0 1
X ERE A+ [=Kc 11 2

13 17 A% 13 0

* RIRBERRE (W)

R R REPCTHB2, OGRS SIxER
Bl I hcwiny. SRFOMESEYr v S
Pseudomonas, Serratia 7o ¥ 2\ariEX iz, BIRE
OB IR Didieh oz,

2. RIEH
DOGHOBEYREREUL, 4T Tiniissinne
Bbhs., FELMD, 50 4HEIZ 12 ERELT
TolREte#E 9-1, 9-2 iR,
MEETRTORED DB E i, oKy
23100 AT &, HEERNED 1R ESETH »
s E i, MEOME (3 6) 2ATLH, MEE
TAWMIAEE IR TR,

3. to—F&ELUEHAE

“hbd, $FCIHATEIRLEE .
FHLA e —FH 14 5, AUKRT 18 H% 8T 50
ST LR eIt (32 9-1, 9-2), MlFE iz
A, IOz ERZh 10° BT % 2212 10 fEEL
TC, GREREDTEVLOLED bRt HHMA
WM 75 ABEED Bacills #5545 DTH
w7 (:4‘5 6) .

1. BEFFETOMOYLERSAR

TKTTATL S & & ERDEEAD L, - OREH]
PHAERIIREEMER TS L 0T, BERED
ARG RC T R EDS TEVWL O TH » .
Kallings 2% 1966 (EiZfZE L7-EHE 78% DIHHE
#R L, Pseudomonas FHEDLOMNTLEAET, *
OEERR D 50% Mo gMb 2000 AL EDETEY
B LTWw3 (% 10-1, 10-2, 10-3).

Van der Wyk & Grauston®® 1%, 83 &
oI hichotenid 12 B (14.5%) Thot:
Ly, ¥f- Bowman & Holdowsky™ ™ (244D
BHEIMBITFD 10 2 —H—, 19 -3y 5, 46 W%
B LI L 2 ARSI 10% LKL, 10 EFRICHT
FHELLELRTIN IS Srf 7 ATHIRRR6.1%E
ETLTWAZ LW LMILTWS.

BFE o, BEFRIcBE U CRBIERBRIEO B %
ToTWAEHETH Y, LORAENMRERARTEDE
TEEE > Tin.

MO TFAR, REHERCHERERD, v
RPN, BWERTEAAF—, RV -4,
B—va Vgl B AHBLRERS X B D.
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e 9-2. SHMAL 2 TR

0 DTN W DI & A RNV Lok HEI RO (8 ik ml Hicb)
LRSI FHURBOBEC gepn g <10 10~10¢  10~10°
Snyill Wif# 50 1 1

60 12 A6 60 0 0
S IEF] g 14 0

14 12 0% 14 0
50T itk 18 0 0

18 13 A% 17 1 1
FIKWEAT [ERES 20 0 0 0

20 12 A% 17 3 2 1

F R — 5 [ERE 13 1 1

14 12 R% 14 0 0
DENG I HE 12 1 0 1

13 1788 11 2 1 1

FRTE e B 26 0 0 0

26 15 R 25 1 0 1

X et E# 13 0

13 12 R3% 13 0

* KB ARE (AR)

Harman™ o4z I IBEERICEND 56 Ho
BXiFA &, Bacillus,
Sarcina, Paracolobacterium, Aerobacter 1t & OFAE
%2, Hormodendron, Penicillium, Aspergillus, Alter-

Staphylococcus, FPseudomonas,

e

naria, Scopulariopsis, Paecilomyces it & DILH% %
AR L5, D Eodfisic X iul, dikdmiini
HERTVE ET EiThdb b2 hiE ik ikiT o
E52BKEDL 0 X hBHRR A& d
[IU N TH 5.

1973 1, Wargo™ |3 180 ZOWaFAl~ L2
B4 P04 o8 115 Wi 513, HEPICHR
HOBFIL 935 L0 R IR LN oI RED S
D EvoTWwab, GRS Ltk Cocci
L Diplococci 2K{HHT, 79 LD PHIZTHI
W ie s o ta R Sl e

Berezovskaya™ 12 X % VOB O R
WZDOWTDRHIS X D &, BT 849 i 5 b il
13 7.6%, FEINEED 9.6% olihallshe B
FELTWE. Zh bR EPORIRINET Yy
BRU, AE, AEREOE» S MBIoRR Y T
BotcLTwa.

ZOEd, BRIV ORTWAE Y=Y v, B

—E7 w7 A, KR, 779 vicE OB
F LG LT TW5.

EEEF O BTG BT A IR iR 2 ik
<, BRI ERT 5 R EE Y~ S
TERE DI DT LBEYAGETHhE, s
THEDOMIZFIMEh B EREHL TV 5.

BFOL M2 a0 TH i, 2K
AP M OB R FERHEILER T\, L
7o THEF LOMA TR, PAREETTF 20 &ico
WTRIT oML - T D (3 9-1, 9-2).

FIREEEIF o2 ol Ml S hicowxf L
T Bl hieh oty —2 ARTED 35
o oA IR EhTW 5.

ETARUT 10° RIE 0GRk 2, 3 iR bivaic
BE o, BN B LcksR T, ficiE
Tah 5 NEHPURTAY - Tvino.

Pl EoBAFRI 0FI I bReTw» T4k odh
B, Wi, 2374 Y, vRD vieERFhEde
P OS 2HEHL 53 L vbhTwaal, kN
EoTIRULABTANIER Db Db & BEY
ZX o THERSRECTO, BERAOCRNE LT,
SEVEN A BIEE AR RE 2 1Y, ERTBERT I Kis,
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13
% 10-1. MRHOMEHFHTRORI
) LHH/ g
TR MM OfEH
<1 1~10 10~100
B % 28 17 6 5 Bacillus subtilis, Staphylococcus albus
Lamella 2 1 1 5 Alcaligenes BT 51HH (114)
Rk % W 4 1 2 1 Bacillus subtilis
2t 34 19 9 6 S. albus, Rhodotorula minuta (1 %ifE),
15 Candida guilliermondii
HOBROE 20 20
Kallings %, 1966
7 10-2. EHSFoMAEDHERORI
o m o £ E  H/g ‘ ;
A g <1 o1~10 10~100 10°~10°  10°~10° BB DER
SEF 5 4 1 0 0 0 oM
A 15 10 0 0 1 Bacillus subtilis, Staphylococcus albus
Al 2 1 1 0 0 B. subtilis, S. aureus
B 22 15 6 1 0 1
Kallings &, 1966
% 10-3. RBFHAIL SUALER i KRBT s Ao & T ol HEET
5 % W HRHE (%) BB/ g

Pseudomonas 3.6 3, 800~160, 000

Z oMo 7T AREERE 7.7 100~99, 000

Staphylococcus aureus 0 kHarT

DD 7T ABHEERTE 1.2 100~44, 000

75 ABIERE 9.5 370~18, 000

[ 1.2 14, 000

I 1.2 300

EOHFECE o TITRETH B, e, FEHEIMN
B7REEEN D > TEEIh T\ (F11).

HEFHOBURELTERAZ2V~4, r—Ya VR
SABFIE LTHEAAY F—~ i RE -y X =T
Y, B BECH TGRS RS H]E S,
HREELHER, 7 FURE, KXBH, 20Mo
WAIERE, RIBH, Candida, Torulopsis, Absidia iz
FOHWEFAREEDTEETH S,

FDA ofF#ETH, BB 300 HH/g HEI
RIcBInD D&, zoigs, vvyERHE, MREL
CoRFEE MM S h, BAERBENRE DR THD
BIRERTRETHB.

Dunnigan & Evans, 1970

RER R A O FC b 4 475 % o RIS Y
ER IR THB I LT, bAETOREENE
LA EThRTwicw., FERom il T 5HEs
EDCHROEBLYEZCEETALENRRYE b h
5.

5. B -HER

M BEA, SRR, KEMAEDE R,
¥R EOETEIHT S ANTHEY R AHATTH
Bhh, WEHHEGERFREELREB DL THD
2, EEREEIHR Lo h SARERHCHRE
howt, B, BRHBHMERL ECRRRTIRS T
Lnb 5.
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%11 HKTFHL, 7V — A X OMETHR
%%%f 2B OME (LEHE/g)
4 i/ g
B Lkon <500 5900, >100,000

Aqueous cream 2 0 1 0 1
PT cream 1 0 0 0 1
Qily cream 1 0 0 1 0
Silicone cream 2 1 1 1 0
Hand cream 2 2 1 1 0
Hibitane obstetric cream 2 0 0 2 0
Compound malic acid cream 2 0 2 0 0
Betnovate 3 0 3 0 0
Betnovate 1/4 strength 2 0 2 0 0
Synalar 1 0 1 0 0
Synalar 1/2 strength 4 0 3 1 0
Hydrocortisone in imulsifying cintment 2 0 0 2 0
Hydrocortisone in ointment of wool alcohol 1 1 0 0 1
Siopel 4 0 3 2 0
E45 2 0 0 2 0
& 31 5 17 11 3

CHIFHOBREGD X b, EotofEfk, flx
VOEHIREE, B, RIARFR E X o TR o
P2 bhagERS V. REENER, GhELRE
Dhy, 2 RERPI O L IETECBIET S & L138n
AR

Blte, ffRIzhCuwb~*xyr7uvenrzy, 2u—
NAFTOV, BIOFORMD 7 =) ~ A REEF
RThEEH LT HHELHFN, FREERTIER DR
WIS Klebsiella 1r KW i5 S tc o DITEEYunt
BEOIET LW fiaMIte b s L, Zhicy
FTHEWMEMLDOELEIIRETHB. /5 A

YD THO T e Uiy febh ISR a5 1 5
Rtz
FHont, WIR 52 ARSI o R « Rl 26

FZDWTRUE OBl R At & = A, 2 9-1,9-2
KRT L ORI EA COBMA LMEIRILEh, %
W OTiX 100~10°/ml 2B i, TR
WO DTN TH o202, 17 AfRfFod
OO 1B 10 fi/mi 2Bl Ehde, Mo
13 Achromobacter, Flavobacler, Bacillus 15 & p Wil
Shied’, WETNC X 2550 e » 1.

PR oSS riRi— s i sm e BhhTw

5%, EREZi White (1968)8 HopIifiic ks &,

Colindale, 1971

MEEHIOD 5L O TIRh7R MG A D
o5 (E12). “h by, L & oREACER
THLDEELDID. KEBIXEDX S ThHM», ¥F
FDRIFAE LTIV TRETHS. WIRHORFA
R O—REF L AR EZLBRETHAS.

6. BREEZHIRESI

Bk Lic &k b HHEOEREHREOREBE OF S
T E O E AP UEDFE TR L b, Klebsiella
OFEG TR 2ENH S LW 5 HRBE» D,
COFROER K THREOEL T E R b i
\y,

FHHEDIT, ToMoFERE LTRENNEAVD
R XBEEHO 13 Ao TRELE. FE 91,
9-2 WRT X5, MIEXEOIREA LD 102 LT,
HERE B I ot HHAELKEEOK
Hizie, ErEnmEs s RIBEh e 10 tho
7.

ZORED BEET S X 5 iAo XAl
T B RUEYEREA R S vt

FORMPOBMHIZOWTY, BRI LR
RN TE Ff W EH T 5,

7. BEEEHOBHR

EIEROFRHIE, FEMbER Eidi-T, %



Iz | BEROMEYHFLROBURE MR ~oRE 15
# 12, WADHEA CGREEE) dhofiEhoBRiki
nw £ M H 1 I H B/ /s
IT WA A 6.7x104 ND
B 400 ND
C 200 ND
D 80 15
E (IAf#EE) 9,4x 108 2
E( 7 ) 1.0% 108 ND
E (iléEE) 3.0x103 ND
E( n ) 2.0x103 ND
oM oE
F o7 oy v ND ND
A r 5 vy ND ND
b e S (R4 18 ND
PR N ARV AR 2 33
~ = vy v 12 ND
FmA Y vV ND 3
ND-#i g h¥. White &, 1968
7 13-1. EERLEE : ERR
REho g 1% ml ¥ HoER
FoRt o fEl
AN 1.0X102  1.0X10°  1.0X10*  1.0X10°
ﬂvu‘;"tﬂﬁ <10><102 ~ —~ ~ ~ >1.0X106
1.0X10°  1.0X10* 1.0X10°  1.0X10°
FESRIOR
32 8 7 8 4 2 3
79 12 7 26 15 10 9
Ry Ry <t
15 8 4 3 0 0 0
—BEE (48 H)
153 118 26 8 1 0 0
* R R ARHER R T
OREFIIRDCAETH 5. LohicBittyhko % 13-2. ER[ONDIEAEIERR « TTERR
S , MEFTOFEM B UTIfIEES L .
ﬂ*%.nl)z&b & oF ek fsEzs [,
ZhHRREWh DL EERD. B
KEFT I OB DT oM A TS, <10 10~10% 102~10° >10%*
EECi— e 107/ B oFRRR»oh50, F 70 10 7 13 40
B, flxEsvsy, g Al S v e
* R/ g

W, ¥R, IR LA B R 2L,
10%/g REEMIMZERD bh b, HiyiEs ik
i OFENL 10°~10%/g LA RRTRD LR
% (% 13-1, 13-2).

BRI E e VRO X 5 n L vk
2F e e WBflz 0T, BEHTROLIVERO
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HIMAEE Ly, BFETCLRIFI &, ST
MEAT 5 2 GEUEA OTETER S b KT B LBU R fos
%, W E LR 5 b o, by
e T T AN MALE L5 L Wbh5. Th
1%, ITRToffoF oW THERTERMTETHS.

LMK LTGRO 1 D THh Bk, Th
L AR OMEC Db o e T = v 2 i
Mok o ENBIETH 5.

&% TR O BE N H L IR TT - 203
HWrz &kl Bl Fv~—r218Y
RO F A5 Y TORIVNE A VITOITEIE
P E B bRD. CHLOREIY DT T 5
L, RROERBERNI AL 2, A Y vic KA
DS OREHOIFTENEN Eh TWw 5.

FH DI, ERBONEECYT LT REE &
I, WHBUAORRE, Foo—i2oEHORE,
JRIZFliz oW, HITHIS XU 0A N, 70|
RS oORHE T o,

438, BEHEURHT 10° Ll Loy S el A
Biviert, BRERR IO—Bokz Iz & A £

10 U TFTHo1-.

PRELRL, fOEA 100 D REGHRLTWA Lok
OMATH .
© BEREH:128H.

@ &XEBE: x40, 270%, FxvE, YHhE
TR, AL, HERL TR, R e, Wi, e v
SR, B, F—vy, v, AR, S
7, rAeH, Evd, FxaUH, LIVE, BAF
#2, dedet, BLA, =4 EF, v4kay, AVE
X, WAZE, v, BHF, SUET, UK, =v
Ty, W, DR, v vavaick.

@ HEEE I, Dipofn, L=+, JTH
D=2, KD, €+l

@ ~-BEE vx3iv, z2Ar,FR2V,TFVTY,
TIEYITALRLE.
PR O ITHBIE R, $2 142 D&k
DTICEME 5L DA 30/70 (42.8%) Thoi:.
Mt SRR LU o I o TTE o #il Fu FE14-1
[iabtes ot

B CEEE)*

E H 7 ORI OH

T IET LA (K10-10%)

Aspergillus (A. flavus, A. niger, etc.), Chaetomium, Cladosporium, Eurotium, Paeccilomyces,

Phoma, Rhizopus, Trichoderma, Yeasts
Hifky v — 2 (109

Aspergillus flavus, Penicillium sp., etc.
ANERTAFAL LR —~RA, r—~A (<10)

Aspergillus (A, flavus, A. fumigatus, A. niger, A. spp.), Chaetomium globosum, Cladosporium,

Epicoccum, Eurolium, Fusarium, Memnoniella echinata, Myxotrichum, Paectlomyces, Penicillium,

Phoma, Stachybotrys atra, Yeasts, etc.

BEERRERE (5109

Aspergillus (A. flavus, A. ocliraceus, A. restrictus), Eurotium, Penicillium (P. viridicatum,

P. sp.), Mucor, Scopulariopsis (S. brevicaulis)

FABTA =7 A, SR (K10)

Penicillium (P. citreo-viride, P. frequentans, P. rugulosum)
fhdhen e ~A (K10) A HEF Y AFAL 2L v —-ADTERER

BfbF 2 v (<10—10)

Penicillium
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% 14-1. Continued

CTAE—~H, TI5—¥ (<10—10)
Alternaria, Penicillium (P. citreo-viride, P. frequentans, P. puberulum, P. purpurogenum,
P, roquefortii, P. viridicatum, P. sp., etc.)

TEEFMLEESRA (<10-10%)
Aspergillus (A. flavus), Cladosporium, Mucor, Penicillium (P. citreo-viride), etc.

HILREEA (A) (10->109

Alternaria, Aspergillus (A. flavus, A. sydowii, A. versicolor), Cladosporium, Geotrichum, Mucor,

Penicillium (P. citrinum, P. spp.), Phoma, Scopulariopsis (S. brevicaulis, S. candidus),
Syncephalastrum, Ulocladium, Yeasts
ARFT Y VEE= IR v s (<10-10)
Aspergillus, Aureobasidium, Penicillium, etc.
57V (<10)
Cladosporium, Penicillium (P. citreo-viride)
Z 7 (L10—>>109)

Aspergillus (A. candidus, A. flavus, A. niger, A. versicolor), Chaetcmium (C. globosum, C.

spp.), Chrysosporium, Cladosporium, Doratomyces, Mucor, Paecilemyces, Penicillium (P.
cyclopium, P. notatum, P. roquefortii, P. spp.), Phialophora, Rhizopus, Scopulariopsis,
Stachybotrys, Trichoderma, Tritirachium, Wallemia, etc.
RV HEFRESRE] (10—-10°)
Arthrinium, Aspergillus versicolor, Cladosporium, Eurotium, Mucor, Trichoderma
WRERRE A v ¥ A (<10)
Aspergillus, Chaetomium, Cladosporium, Penicillium
Fvry, as¥FvIry, rweEewavFvISy, AvdvaFrvry (<10—>109
Acremonium, Aspergillus (A. candidus, A. fumigatus, A. versicolor, etc.), Candida,
Cladosporium, Mucor, Paecilomyces variotii, Penicillium (P. roquefortii, P. spp.),
Pseudeurotium, Rhizopus, Scopulariopsis, Trichoderma, Trichocladium, Yeasts, etc.
BIEGER, DPER=FAE (K10->109)
Cladosporium, Penicillium, Trichoderma, Yeasts
FLPE (<10)
Aspergillus versicolor, Paecilomyces variotii, Yeasts
~F 1Y (K10-2>107)
Aspergillus niger, Yeasts
Avrzv7Fv (<10—10)

Aspergillus versicolor, Aureobasidium, Cladosporium, Eurotium, Paecilomyces, Penicillium, etc.

_XrFv (L10)
Penicillium

=zund—~n (BYy=Frvrya-—-n) (K10)
Cladosporium

* gEit ml FOXEK
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¥ 14-2. L LTEBREROITET X 5755

wh H B PN

VA F g
Aspergillus (A. fumigatus, A. niger, A. restrictus, A. sydowii, A. versicolor), Eurotium,
Paecilomyces, Penicillium, Rhizopus

=4 Y
Aspergillus (A. flavus, A. niger, A. ochraceus), Mucor, Paecilomyces, Penicillium, Rhizopus,
Syncephalastrum

LN
Aspergillus (A. candidus, A. versicolor), Cladosporium, Eurotium, Mucor, Penicillium, Yeasts,
etc,

7=
Absidia, Aspergillus (A. flavus, A. niger, A. spp.), Mucor, Penicillium (P. cyclopium, P. spp.),
Rhizopus, Trichoderma

F oy
Aspergillus (A. flavus, A. niger, A. tamarii, A. versicolor), Eurotium, Mucor, Rhizopus,
Ulocladium

Forvv
Aspergillus niger, Chaetomium, Cladosporium, Eurotium, Mucor, Penicillium (P. cyclopium, P.
spp.), Rhizopus

WvavEay
Aspergillus (A. candidus, A. niger, A. versicolor), Paecilomyces, Penicillium, Trichoderma

HhvTv
Aspergillus (A. candidus, A. flavus, A. niger, A. ochraceus, A. tamarii, A. lerreus, A.
versicolor), Chaetomium, Cladosporium, Emericella nidulans, Eurotium, Mucor,
Paecilomyces, Penicillium, Rhizopus, Syncephalastrum, Talaromyces flavus, Trichoderma,
Yeasts

vk
Mucor

F¥ay
Aspergillus niger, Mucor, Rhizopus

rie
Absidia, Aspergillus (A. niger, A. restrictus, A. terreus), Chaetomium, Eurolium, Paecilomyces,
Penicillium, Syncephalastrum

¥V vayar
Aspergillus (A. flavus, A. niger), Penicillium, Rhizopus

ay 7y
Aspergillus (A. fumigatus, A. niger, A. spp.), Drechslera, Paecilomyces, Penicillium, Rhizopus,
Syncephalastrum

o' VA *2
Aspergillus ochraceus, Penicillium

ki
Rhizopus
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FA TV
Aspergillus (A. flavus, A. niger, A. sydowii), Eurotium, Paecilomyces variotii, Penicillium
(P. rugulosum, P. sp.), Rhizopus
HvFIFA .
Aspergillus (A. candidus, A. flavus, A. niger, A. ochraceus), Eurotium, Paecilomyces lilacinus,
Penicillium, Rhizopus, Syncephalastrum
IR A
Chaetominm
F Ve
Absidia, Aspergillus (A. flavus, A. niger, A. versicolor, A. sp.), Chaetomium, Emericella,
Eurotium, Rhizopus, Scopulariopsis, Trichoderma
D I e P4
Aspergillus (A. niger, A. tamarii), Eurotium, Mucor, Penicillium, Rhizopus
vav
Aspergillus niger, Chaetomium, Eupenicillium, Mucor, Penicillium, Rhizopus
‘v
Aspergillus (A. versicolor, A. spp.), Cladosporium, Eurotium, Mucor, Penicillium, Rhizopus
VoTaY
Aspergillus (A. flavus, A. niger), Aurcobasidium, Cladosporium, Eurotium, Penicillium,
Rhizopus
AKXy
Aspergillus (A. candidus, A. flavus, A. fumigatus, A. niger, A. restrictus, A. versicolor),
Eurotium, Mucor, Penicillium (P. cyclopium, P. martensii, P. spp.), Rhizopus,
Syncephalastrum
F v
Aspergillus ochraceus, Mucor, Rhizopus, etc.
A =
Aspergillus (A. flavus, A. niger), Fusarium, Mucor, Penicillium, Phoma
=%
Neurospora, Rhizopus
=Xz
Aspergillus niger, Mucor
NT R
Aspergillus (A. niger, A. terreus, A. versicolor), Chactomium, Eurotium, Mucor, Penicillium,
Trichoderma
vy 22a? .
Aspergillus (A. flavus, A. niger), Emericella nidulans, Eurotium, Mucor, Penicillium
(P. cyclopium, P. spp.), Rhizopus, Ulocladium
Evaevyy
Aspergillus (A. Alavus, A. niger), Rhizopus
Fr Y a g
Aspergillus niger
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#: 14-2. Continued

Fory
Aspergillus niger, Mucor, Rhizopus
FHurve

Absidia, Aspergillus (A. flavus, A. fumigatus, A. niger, A. sydowii), Chaelomium, Emericella,

Eurctium, Mucor, Paccilomyces, Rhizopus, Syncephalastrum

RuA

Aspergillus candidus, Mucor, Penicillium
274 =¥

Penicillium
UYaygayH

Aspergillus (A. candidus, A. niger, A. versicolor), Chaefomium, Cladosporiunt, Eurotium,

Paecilomyces, Penicillium, Yeasts

ORI S < OB e, HEAEEI 10/g MERAL, FoiREFKe oW THENS WERL LA bR

5.
PR AR R A .

*
&

L8 Penicillium, Aspergillus o352, Clado-
sporium, Phoma, Rhizopus 1t ¥\ S
TWa., 75EYTARK, wirwr—X, FHLEHER
#E), FYIVE, 2A 005 EDTEEFEDIL
B SR TWwh. Z 2 TiEB 6Hnz Trichode-
rma, Chaetomium Tg X HHEEMRESHHEIRTWS
OFFETH 5. AR OITERIE TR TR TN
& T ki, 2T Aspergillus flavus ORIHEAEN
LThB. 777 rEvviGRoFEToWTILE
e ) LELDS.

oy

OB L DR

EHER O U ORI A { ofitEeas L
TWBEWD UYL ED XS RTRETHAH
2 SRR CH B A, e oW TR
WAL OTHEN EDRIEFEh 3okl s
L. e 5 BB OIFER IS e )
B TR RO—F LG50, Eofrotlil, *
P ED LS SO BILATETH 5 OV
TeREUERFRET B 0L, RHICH LD biFiciivwinrie
(A

FHRHERRICE LD Z L, fEseTi
WD 2ENELLRD. FD 1 DI E A4 DIFE
FTAHERPECE VS ERENRTRTES., 4121
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Pathogenic bacteria ' O O
Enterobacteriaceae \ o |10 O @)
Coliform ‘ O O O O O
Escherichia coli ‘ O O | O O0l0 O
Klebsiella i O i \
Salmonella { O o0 O | OO0 O O O
Shigella \ ) ‘ ,
Pseudomonas aeruginosa O O OO0 O | O O O OO0 O
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{95 E {4 opportunistic pathogen L\ bh 3 DT, A FiiFE L RWEAE
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Escherichia coli

1. Enterobacter sp.
2. Pseudomongs sp.
3. Staphylecoccus aureus (SFigZRpEd:th)
4. Clostridium sp. (fcA B34tk
5. =42 bFvvIEEIL
6. Candida albicans
TR B
1. HHd X CVERES TR E AT 5 3E

(1) Pseudomonas aeruginosa, P. putida, P.

multivorans, P. maltophilia, (2) Serratia mar-

cescens, (3) Escherichia coli, Proteus sp., (4)
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Enterobacter sp., Klebisiella, (5) Staphylococcus
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2. [E 3 5 W
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4. BRI OB FRomeilm
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Klebsiella sp.,
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(2) ERzit® UL o\Wffl . Pseudoinonas
multivorans, P. putida, Clostridium
perfringens, C. tetani, C. novyi
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DE AR, FRBIEA -7 B IChER ) AR
X5 & LTh, Bl S iz b L,
FRNY UKL CREREZED TL, R
P TIRgEBkin s e . baiETL RIS
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AT 10%/g Ffad
ml Ll ke &E LT

Staphylecoccus aureus
lg ¥7:(% Iml.
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Salivary Excretion of Barbital and Diazepam in Human

Hiroyasu OcATA, Sachie Horll, Toshio SHIBAZAKI,
Nobuo Aovacgl, Nahoko KaNIwA and Akira EJjiMa

The salivary excretion of barbital and diazepam in human was investigated. 114 mg of barbital
in two formulations, aqueous solution and powder, and 5mg of diazepam in plain tablet were
administered orally after over night fasting to healthy male volunteers. The barbital concentration
in the serum, mixed saliva and urine were determined by means of high performance liquid chro-
matography (HPLC), and the diazepam concentration in the serum and mixed saliva were deter-
mined by means of gas chromatography (GC) with ECD (®Ni). A significant relation between the
concentrations of both drugs in serum and saliva and/or urinary excretion rate was observed.
The Salivary/serum concentration ratio of barbital was 0.999, and on the other hand, that of
diazepam was 0.014, As these drugs are thought to be almost un-ionized form in blood and saliva,
the difference of these ratios may be attributed to that of fraction of protein-bound drug in blood.
On the conclusion, barbital and diazepam, seem to be excreted in the saliva according to the
mechanism that both un-ionized free drug are transported by simple diffusion from blood to saliva.

(Received May 31, 1978)
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Fig. 1. HPLC chromatogram of barbital in

saliva
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Fig. 2.  GC chromatogram of diazepam in
saliva
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Table 1 {2#5rE 4 BieonC, 5 HERCHAC»T
17 EMER AL, @ pH #JE L 0DOFF
EXRLELOTHS. Hricit pH 6.4-8.0 DED
%&b, FHUREOVHEL pH7.5 fikoEriR
L.

Table 1. Mean pH value of saliva in human
Subject Mean pH value®’ S.D.
1 7.31 (6.42—8.03)» 10.42
2 7.45 (6.94—7.94) 0.34
3 7.53 (7.21—7.89) 0.21
4 7.68 (6.98—8.04) 0.36

2) Values in bracket represent the range of
pH values
b Saliva was sampled 17 times for 5 days

o
=
X 20 =
% £
Coe 10 g
08 3
< 06 =
= 40 . 04 3
g 2 B * 10.2 g
A 20 a o ; < = ’¥
g 190 o * 0.1
= 08 ¢ .
5 06 °
5 o o
S 02

JS—

%0 100 120 140
Time (hr)

[E——

0 20 40 60

Fig. 3. Barbital concentration in the serum:
and saliva and urinary excretion rate
as a function of time after oral ad-
ministration of 114 mg barbital in
solution

O ; concentration in saliva

@ ; concentration in serum

X ; urinary excretion rate
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DAERELES bAE L B TR TEWELYRLTY
2%, ThiMioBBETLHBIIRY, Srex—
NERERRA%, —BoBRREF L reEx—n
DicHELEL LR, BEIZLBE=8) VIO,
CHELRTETIHEELBRD.

4.0 (o)

30

1.0f Y=0.999X —0.077

(r=0.9827)

Concentration in saliva (ug/m/)

0 10 2.0 3.0
Concentration in serum (ug/m/{)

Fig. 4. Relation between barbital concentra-
tion in serum and saliva

The point in parentheses in this figure
is the observed value at 0.25 hr after
administration. This point is omitted
in the calculation of the regression
line

G

£

2 1ot .
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o ®

B 2.0+ . Y=0.499X+0.117
g (r=0.9092)

o

£ oc 10 20 30

5 Y . B

Concentration in serum (gg/m/!)
Fig. 5. Relation between barbital concentra-
tion in serum and urinary excretion
rate

Table 2. Pharmacokinetic parameters of bar-
bital determined by means of saliva
concentration

Powder Aqueous solution

Subject Excretion rate

ty,2® tiz
(hr) (hr) Csaliva
(m!/hr)
1 42.05 41.20 0.66x10°
2 39.38 33.77 0.76x10°
3 41.87 36.92 0.67x10°
4 58.48 61.38 0.48R10%
5 51.22 43.64 0.61x103

2> vyalue of B phase

TiERE 5 RITDNT, AAE 2 — VKBRS U5
H&AE O ROV € 2 ~ LR BRSO 1
B phase DEPRIALs X ONR chFild i /me yg rb i IE b
Dfii% Table 2 g Liz, MR- v €&~ s
iR E 2 VR S b T LD, R
PR 7 /e b IS e ol S €2~ 2 )
7oAk bbTLolELbhb.

AP IR E LD EMEARNCIZ LRIk E VL, ]
— e T EBERTN R T BE MU RL
oo Filo, W2V 75 AL IEAZENGED Ghk
2 ThEERBErKEVERFIRETF2 V75 vA
fliAVNEVGEREZRLTE D, £ boMFHRIET
DlgolebDbinoTnb,
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Fig. 6. Diazepam concentration in the serum
and saliva as a function of time after
oral administration of 5 mg diazepam
in plain tablet

O ; concentration in saliva

@ ; concentration in serum
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(r=0.8541)

20+

10+

(]
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Concentration in serum (ng/m/)
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Fig. 7. Relation between diazepam concen-
tration in serum and saliva
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DX 3.3° THBHZ L X b, MiFH, EERETZ
IF100% FEMEETCTHAEL TV, EAKEIOW
TSNV ER— L EIRRED?, OTEALADERAR
B3, M T 96~99% NEHLEA LTS

Hi0, Z DN BHIEERNIEENE i otk
Erbhb.

IR 7 £ AR SRR O 1.47% 12 L
MRE WD, S EBWAERETIIS 7 EAAA
5mg —E#HE LGkt 48 Ffil¥ To
fHLhRDShieh ot FDId B phase T
BHEEE & © pharmacokinetic parameter %8
Ht5z SRR THY, Fi, bicavailability iZ
DWTHLOEEY D b TREMFRERS LT XD
B[RRI RD 5T d, bioavailability D&Y H 6
b mRE RS TEE (AUC) nfaz &
TER\W. TDY ) hEHRRTEDCOWTURERRT
=2 ) VIR TR BEEO WRMN BELRS
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B CEE O TS 5 W2 pH LA - C
BRI BITT A2 L5 Wb Lo, £
hit, o7E¥AAD XS REAKEOMCEYS, M@
Btz A LA+ VEICEET 2R Y &, M~
OHHEEN I THTH 2EPTOWTIREREOHE
ERLBEETHEELDDN, LOMMFERIND
oiE, Tk el THRE S h 3OV
ERRREYIET 2 XD, MDD VIR
Ipe=2) v S LAREOEREB{HENTES
ZEMH BT oT.

s iy

1) G. Levy, E.F. Ellis, R. Koysooko : Pedia-
trics, 53, 873 (1974)

2) F. Bochner, W.D. Hooper, J.M. Suther-
land, M.J. Eadie, J.H. Tyrer : Arch. Nerol.,
31, 57 (1974)

3) S.A. Killman, J.H. Thaysen:
Clin. Lab. Invest., 7, 86 (1955)

4) H. Ogata, T. Shibazaki, T. Inoue, A. Ejima:
J. Pharm. Sci., %% ; H. Ogata, T. Shi-
bazaki, T. Inoue, A. Ejima : Chem. Pharm.
Bull., % HAER HARED, FEF
e, Ly B, JFEES, KL, 98, 823 (19
78)

5) AMEAFET, FEFEE, LB E, AGMRRE:
AARES 96 FELEMERS, p 5, 7L 2-
3 (1976)

6) K. Kakemi, T. Arita, R. Hori, R. Konishi:

Scand. ].



32 woE N B ® & 8 96 & (1978)

Chem. Pharm. Bull., 15, 1534 (1967)

7) P. Lous : Acta Pharmacol. Toxicol., 10, 147
(1954)

8) R. Koysooko, E.F. Ellis, G. Levy : Clin.
Pharmacol. Ther., 15, 454 (1974)

9) S.A. Kaplan, M.L. Jack, K. Alexander, R.E.
Weinfeld : J. Pharm. Sci., 62, 1789 (1973)

10) U. Klotz, K.H. Antonin, P.R. Bieck : Europ.
J. Clin. Pharmacol., 10, 121 (1976)

Arbtrvxv—trooifithkoe~ 57 4~
HERERT] o KEFHRT o« RERI JIIFUER

Liquid Chromatography for Methotrexate

Hiroshi TOKUNAGA, Miyako OTa, Toshio KIMURA and Jiro KAWAMURA

A liquid chromatography followed by a spectrophotometric method of analysis at 265 nm is re-
ported for the preparation of highly-purified methotrexate. The methotrexate was separated from
each impurity by a linear gradient elution from 0.1 M to 0.5M ammonia-ammonium bicarbonate
buffer (pH 8.3) into DEAE cellulose column (1.4%x25c¢m). Five m! of eluent was collected at the
rate of 2m//min. Four peaks of impurities didn’t contain p-amino benzoyl glutamic acid and folic
acid. Purities of a bulk of methotrexate, a highly-purified methotrexate, and a material of methotrexate
reference standard by chromatographic determination were found to be 86.6%, 99.1%, and 96.5%,
respectively.

(Received May 31, 1978)
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Fig. 1. Liquid chromatogram for 50 mg of
methotrexate from DEAE cellulose
column by a linear gradient elution
from 0.1M to 0.5M ammonia-am-
monium bicarbonate buffer (pH 8.3)

Solvent

front

ECONE T T T |

x x
a b c de f g h i j

Fig. 2. Thin-layer chromatogram for metho-
trexate and impurities from each
fraction separated by liquid chro-
matography

absorbent : Merk Co., TLC plate cellulose pre-

coated (without fluorescent indicator), thick-

ness 0. 1mm

solvent system :5 w/v% citric acid solution

was adjusted to pH 8.0 with strong ammonia

water

detection : ultraviolet light

a, f : material of methotrexate reference

standard b : bulk of methotrexate c: fraction

IV d: fraction II e:fraction I g: highly-

purified methotrexate h : folic acid i : 6-amino

puterin j: p-amino benzoyl gultamic acid

(732vav V) TREREC—-271EHLRE. R
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trexate and impurities from liquid Fig. 5. Liquid chromatogram for 2mg of
chromatography material of methotrexate reference
absorbent : Merk Co., TLC plate silica gel GFps5, standard from DEAE cellulose column

pre-coated, thickness 0.25mm

solvent system : n-butanol/10$: ammonia water
(75: 25)

detection : ultraviolet light

a ! p-amino benzoyl glutamic acid b : 6-methyl
puterin c : folic acid d : highly-purified metho-
trexate e : material of methotrexate reference
standard f : bulk of methotrexate g : fraction
I h:fraction II i: fraction IV
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Fig. 4. Liquid chromatogram for 2mg of

bulk of methotrexate from DEAE
cellulose column by a linear gradient
clution from 0. 1 M to 0.5 M ammonia-
ammonium bicarbenate buffer
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Radiosterilization of Medical Products., V
Effects of 7-Radiation on Chemical and Physical Properties,
and Sterility of Non-Woven Fabrics for Medical Uses

Kusuo Tsuji, Kazuko Iipa, Hiroshi Kikuchi, Shogo MI1zUMACHI,
Kimie YaNAGiMmAacHI, Hiromitsu KURISU, Hiroshi KURATA
and Takuma OBa

For the application of gamma.ray sterilization of non-woven fabrics for surgical use, irradiation
effects on their changes in the physical and chemical properties, and a survival of sporeforming
bacterium, Bacillus pumilus, were studied. The radiation was done on 14 different samples of the
fabrics at a dose rate of 1, 2.5, 5 and 10X 10°R respectively.

Chemically, a decrease of pH values of their water extracts, and increases of consumption of
potassium permanganate, evaporating residue of the extracts and formation of formaldehyde were
found as effects of increasing radiation dose on the fabrics, Physically, a decrease of tensile
strength and yellowish change in the fabrics were also observed. Results of the survival tests were

shown in Table 4. From the data, the irradiation above 2.5x10°R might be necessary to kill all

sporeforming bacteria in the fabrics.

From these observations, it was concluded that gamma-ray radiation for 2.5X10°R is suitable
for the sterilization of non-woven fabrics for surgical use.

(Received May 31, 1978)
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Table 1. Components of non-woven fabrics

for medical uses.

Sample No. Fabric material Binder
1 Rayon staple Acrylic
2 Rayon staple Acrylic
3 Rayon staple Acrylic
4 Rayon staple Vinyl acetate-

Acrylic
5 Vinylon staple Acrylic
6 Viscose rayon Acrylic
7 Viscose rayon none
8 Viscose rayon none
9 Viscose rayon none
10 Cupra rayon none
11 Polyester none
12 Polypropylene none
13 Cupra rayon- none

Polyolefin

14 Viscose rayon none

—c=Sample Nao.l

—- " 2
———0- " M
—- " 4
—8a ” 5

—ceeatre "

Difference of pIl value hetween
dist. water and eluted soln.
-

0 1 25 LR

Irradiation doxe

Fig. 1. Effects of irradiation dosc on pH of
the solution cluted from non-woven
fabrics ccntaining binder
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Table 2. Residues on ignition for original
samples of non-woven fabrics for
medical uses

Sample No. Residues (%)
1 0.77
2 0.81
3 0.77
4 0.85
5 0.19
6 0.51
7 0.91
8 0.88
9 0.94

10 0.06
11 0.60
12 0.12
13 0.12
14 0.89
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Fig. 9. Effects of irradiation dose on break-

ing load of non-woven fabrics con-
taining binder
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Fig. 10. Effects of irradiation dose on break-

ing load of non-woven fabrics not
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Table 3. Bacterial counts of pre-irradiated
non-woven fabrics

Sample No.

Bacterial counts

1 0
2 10
3 20
4 0
5 0
6 0
7 0
8 0
9 10
10 0
11
12
13 20
14 0

Five pieces of each 10 X50 mm square
Tryptic soy

Sample :
Medium and incubation times:
agar 35°, 72 hr.
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Table 4. Sterilization of non-woven fabrics
with a biological indicater by -
radiation

Survival numbers of B. pumilus
in a piece after irradiation
trcatments (Mrad) and
stcnty cffects

Sample No.

1 2.5° 5 10

1 2x10* 0 0 0
(+) (= (= =)
7 3x10° 0 0 0
(+ = = =
10 5107 0 0 0
(+) = = =)
14 1.5x10* 0 0 0

(+) = = =)

Biological indicater : Bacillus pumilus E 601
Inoculum amounts of spores : 3. 5% 108/piece
Sample size : a piece of 10X50mm square
Sterility test: (+) positive, (—) negative.
Medium and incubation times

Survival numbers tests : Tryptic soy agar 35°,
72 hr.

Sterility tests : Tryptic soy broth 35°, 7 days.

Zhvs0Bl2L Blouin kX U8 Arther® o gIEHZ
OB msh T . ZoZ lirdonEe, 5L
S ELTWAL0LEbRAE. T, EEHA
FHIZDOWTh r HORINT X o TORMERSME LS
LolBbh, SHLKHSEFELTHEASh VST
7 Y A FREFRITIRBIET L & CMBIC > Tw 5
7R = b Y ARBREVBATIRAES DO, 4
BofmEmokinElEhs, KFFAE LTI—fz
BRSO ELNE RS B 2 EAMECIFETH Y, T
R B EFEIRBR L LT E Dbh D,

PERBIC DT AR B &, LB E L4k
LI Y WRGHZ & L EMLAS b, Tidbbidgii
oMo & Ll O EAE OIS T2 R bh, —iz
HEMOSH D WFNL Zotlis KTho7ohy, Wl
No. 6 (€ra—A s LS av) SIUHTRIOKR,
A¥t No. 8, ll (KAa—~A«vfay, HI)=AF
) RFDMEA LA ot P ORI LT
i, WAL BHR IO I S X UL
Mpns A sh, \ ?h%%%kxbm FZE e & 3o
N5, PERRERE &K RSN X B T e
<, EESHT I T L BAGA, W—tk;bofbé%
DX, TOSEHE WS EHBNSEFHiE: LTo



it BEBAOTGHERECB T 50k GF5#) 41

FEd 5530 ThHB.

MERRIC WL, BETRCIZ2PWBHFRLD
75 {, Biological indicater # i\ 72 & ¥, 2.5X10°R
DR CERCEEANThh.

wh B

AL VR THEE IR T IEFRARET 6 s &
VA v F—%EH L WERBARSM 8 ficouw
T, ¥Co wXBHri¥ 1, 2.5 5 ¥ LV 10X10°R
BHLI-Lz A, ROBEIBOR.

BT oWTR, —BHEAEE LTREEREOR
mefie, Zo pHZWTFhIMI L, B~y v
AV v AHEREE L URREERIMM L. o
B AT AT e FOSRBIZIBHEE DM IE LS
L, WTFholBRHEETLRE No.5 (F=rv e R
FT=TA) R, T ROBIHC X A ENEERED S
hic. LaLREK No 11,12 (BYy =254, #Y 7
BE VYY) ROWTL, BHEEROBEND V-0,
TR & L BKIEA R T 2 dE AT Thh
holzbotBbhs.

SIRARCTL R X 2MEET AL St B
HAME, LRREE, BB OWTIS, REEE e
BARTH 7.

% ki Biological indicater & L T, Bacillus
bumilus E601 DIFNE% 3X 108 58 L5 R, 2.5%X10°
RUEORHHBECEAR ELELITRE I~ L

T TR % 1 BT 554, 2.5X10°R OFR

HEETTHOTHLE AN, 20BOEENE X
VB EYRFA LA, HERX > TiXER
OB, THICX HBARETRLZLOL
R bR,

APrEiE, PR 50, 51 EEEMBEETIARE

TEIZX o1
Fhhiz, AL ZHNF7- INDA H
AT oTAHE L ET.
P Rk
1) M. Martin : Disposable Soft Goods, 2, 16
(1971)

2) WA RS « EEARSLERS, p 431
(1976), FEFERpHLE

3) EEMAEAMSAEHE b1 (1976), HAHA
WHIZEEES

4) RBHEE &« fHARAM, 90, 15 (1972)

5 BEWHE2ERTAREMMBOMABICEET 2
HIEFHA, M. HsAL7AFe N (BEF 49
F9H 26 BEEHSE M 5)

6) USP XIX, p. 711

7) BARXESRS 559 ERARERHEHE,
p.B-523 (1976), AJIIEIE

8) W &6 : WK - WHEEE 4 £, p170
(1975), Je3CiE

9) F.A. Blouin, ef al.: Text. Res. J., 28, 198,
204 (1958) (B FHEW @ RS Tl
p. 113 (1966), AZEME L HE5IH)

10) #RPERME « FA UM, 95, 173 (1977)



42 m e R B P ® & 96 5 (1978)

Tris(1-aziridinyl) phosphine oxide (APO) -TBizéinT Lic
L i D 3 B YA
PR SESL o ANHGTEHE o BEREIERT

A New Method for Identification of Fire-resisting Cotton Fabrics
Treated with Tris(l-aziridinyl) phosphine oxide (APO)

Akitada NAKAMURA, Shigeo KoJiMA and Masa-aki KANIWA

A new method to identify the flame-resisting cotton fabrics treated with tris(l-aziridinyl) phosphine
oxide (APO) was investigated. The method was based on hydrolysis of P-.NH-CH,CH,-O-cellulose
linkage by refluxing with H,S0,-HBr, conversion of the resulting 2-bromoethylamine to aziridine by
distillation in a strong alkaline medium, and the color reaction of aziridine with 4-(p-nitrobenzyl)-
pyridine (NBP) on a silica gel thin layer plate. The procedure was recommended as follows : To
5ml! of concentrated sulfuric acid was added 1g of the chopped sample, allowed to stand at room
temperature overnight, added 20 m{ of 47% hydrobromic acid carefully, and refluxed gently for 1
hr and then vigorously for 2hr. After cooling to room temperature, the mixture was poured on
200 m! of ice-water, neutralized with anhydrous sodium carbonate, made alkaline with 20 g of so-
dium hydroxide and distilled on free flame. The first 75 m/ of the distillate was collected, made
alkaline with 10 g of sodium hydroxide, extracted with 5m/ of dichloromethane and the extract
was dried over anhydrous sodium sulfate. On a silica gel plate, 200 ¢! of the extract was spotted
by a syringe and the chromatogram was developed in ethyl acetate until the solvent front was
travelled 5 cm from the base-line. The plate was dried. The NBP reagent was applied to the
chromatogram by spraying it on to the plate. The plate was heated at 105° for 5min and cooled
to room temperature. The spot was visualized by spraying the tetraethylenepentamine solution.
The blue-violet spot at the original point showed the APO treating.

(Received May 31, 1978)
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pyridine perchlorate (NBP- @5 #ERE) 2 VWA E
@(V%W)Klofﬁ:?a’&fﬁﬁﬂﬁ%%ﬁ
Liz. BT oS v g
ESI B BN

1. RELHLITHRE

FNZiBET 2 b U ORI LRI L Fv .
T, BRIMTAIS X O REREEAN TRMES LR
B v,
a. BFRTHE X CREEER—
* Tris(1-aziridinyl) phosphine oxide (APO, A

k3

« Tetrakis(hydroxymethyl) phosphonium chloride
(THPC, gA{biTH#H)

« N-Methylol-3-(dimethylphosphono)propionamide
(Pyrovatex CP, CIBA-GEIGY %)

« Phosphorylamide (VICTAMIDE, Stauffer Japan
%)

e HYVFFvEFLY ) 2A T2 Az—F N (0=
8.5) (TEEAMRED

« HY T w4 FHEEBE EERH

b. R¥E—

« NBP « 3E5%fE : NBP 28 % Preussmann 20

FHEDC X - CRERPEE Lo, UG 2.68. KA

R, mp 175-176° (lit. 175-177°)?

« NBP %7 : NBP ;8% 0.58 2 =F+1v v

Yya—roitFl=a—51 100ml KB LMELT

EdL, Bth, TEOKGESAL, ABEEAVI.

e FrS=FLvvx v (TEPA) 5§ : TEPA

2ml A7 brvizENLT 100ml kL7

c. ILiE—

< IMLEA : FARE 1.38, YA Fv=FLv/

2A 7 zaf=—F1 058, £ 7~ FHEHERE

0.1g% izt C 1W00m! & L7,



44 #oAE R OB AW S 96 & (1978)

cITIWB: Py =&/ —07 3V 0.045g ¥ T
A 10ml el
» InTAREE : borontrifluoride etherate (BF; « Et,0)
10 xR BRLEMNL SAFLAALT I F 0.5ml
T LCB U, TS,

d. R

MR 0 A B 2= v Y B4 HF
2544366 Ao X 250 ¢ OfEXiziiL, 105°
T 1RERE: Lic b o e,

D7 0.5 ml DIESHE R,

2. PixmIFHEELUBRMIH

a. JRETKIT D APO M AKE LTI
Wii——APO X BBRMINCIXEE 2 DD S
A%, ZZTid Drake S0P REHE L TKRD X
S Tt

ILAMD : HFEAHH No. bA, FR 7em DL 0
3t (9 1g) o APO 203mg, B Mlmg X
VK Iml ORBEZEBHFLTLAZ ERcOL
RLC 1RSRIKE, D\ Cgidh T 150—160° T7
SRS S L.

MIAMK @O LEFEDAHKIC APO 205 mg,
THPC 220mg, PV =&/ —A7 3V 60mg L O°
K1ml OREXEEHTLTLAZER, 75°T5
SEIERR, DU T 160—170° T 7 AN Sh UG & il
L.

IIARD : APO 200 mg #MILRA 1mi ohiz,
TR TR, b4 Y YA 1ging
EITLTLAS 38, [SETLSBE®REL, 2w
T 85° TS5z, & 5T 165° T 5 4 MIMFAR G
S, Wi, WMAKTI kY, Lo o IR
LT]LT:.

MIAI® : APO 100 mg % INTHA 1ml izhnzx,
T, MIA@& Mk am L.

MLAi@ : APO S0mg #ITiA 1 ml 2.
T, MIAiDE PSR L.

MIA@ : THPC 100mg #MTEB 1ml b
Z, &bz APO 100mg #hitenbh, LUF, ML
MO & [ AR L7,

b. EFA s v Mk APO InTHioiii—
TR 2 T MRS S T T o T
i A AE R U fe. MR = — F&Jivs, 2dip, 2
nip, 80% 10 O, 90° T 5 ALEHL 150° 4 4
Bl =7 ) v 70T, L, 0.5% Tafaif
TO0° 5770y, 2VTlACT 40°, 10 ek L.
EmTAich o Xy o Lk LT 4.

MIA® : APO 12% owd., t Y AFuR—N 25

YV

v (TMM) 7% o.w.f.

MIA® : APO 12% o.w.f., THPC 10% o.w.f.

MILA@ : TMM 15% o.w.f.

c. LB LA X B MIA—IA @—W0 i
WA FHRBIRR O F A 79 v P WOL
OFFYPENSIOCIT L3 D TH D, ERDOILLE
TRl Ths. MIAMORHTEOMLTSH 5.

T A ® :Proban hiz X 5T Ai, THPC 30%
o.w.f.

INTAF@ : Pyrovatex CP {2 X % jn LA, Pyrovatex
CP 27.5% o.w.1.

B T4 © : Phosphorylamide & X % fn T i,
VICTAMIDE 20% o.w.f., [f5E -1 < ) VEig-=F
v v R EE DA,

T A : Fyrol 76 iz X A 0T 45, Stauffer Japan
b AFE.

MIAEB TOCMIA O—@® &, AE4OHETH
E U, YEishiz APO MR X nind Bk TA
2 =TI -0, BB L TERCLE.

3. RERRF

100 mi o+ AF 75 A2 5ml OEREERED,
ThifiyLictitd lg v i T—wWHKETS. oh
WWEFLT 47% SUEKFER 20 m! Hhnk, &G
HEASFIIAT, BoRsiienic, WMIrbsid<
7t otz b e L 2—3 BEELRIT 5. B, KK
200 m! At 500m! oF AT 5 A TR
B hir, EKPHEF Y v A THhIL, 2L TKEE
FrYva0ghkmeTENrL, BilEaRAR, Fig.
1 X 5 /Mg T5. %0 200ml 0=
75 A2ITiESH b LHIEFK 20ml #Ah, i
HBRORMHPETRZOMB L I LTHEL. AR
75 AaRILKTINEL, AWK Dml kL5,
BHROCARRE L r Uy v A 10g 2AE LN BIA
TeEmL, Afr—rcEBL, vrsrirzv dml
THiY, 2 raaz2 v EFTLIGKEGET Y v
AT LB &1, B 200 ol &y v o Tl
EHZe A# Y L, Bifg=s4T Scm JEBIL, WELR
B, NBP it Mis 5. ndie, < oflikiiiii
frbeebc 105°, 5 20RIMAN L, Vath, TEPA ¥t
BT A, APO mLoimrpdiciismoary b
R

SRS R LU

1. 7e2USLOBRHRE—7 2V 2 VEHER
(66 pg/mi CH,ClL) 1—5 pl #FifiBcifiL, BE
fi=#AC 5cm BIL, UT, THRIFIECHE > T
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D

il

Fig. 1. Distillation apparatus

A : round-bottomed flask (500 m/{)
B : adapter

C : Liebig’s cooler

D : Erlenmyer flask (100 m/)

L h, BERLEo7C Y CvEELTHO.1
g HBRHBATH 7. RICKBEHDD 7m0 2
2 VAD BRI DWTHRE L. 7YY VO
250, 25, 5, 1, 0.1 pg/ml KERE2E D, £D 50
ml z5g OKEMEF Y v AR TENL, Y7
wilazy 5ml Chill, LT, RRIRFCRE - T
fFliz. 7oV P VEBNRKBRNBY 7L A XY
I =B & UCEHE LB O ER A O BA i
500, 50, 10, 2, 0.2pg &inh, 7LV VoM
BAL EOEYBM Lics ictedht, HEUL, KB
WOWEEE LT 1pg/ml L EOBRE CIIEAITMNHE
B, 0.1 pg/ml CEBEHETSH k. T, 7
AAVEETY 2 el 2 2 vHHTAREETOMBE
1359 1/10 BETH S LUbh 5.

2. EB/XZH/—=LTILELTORHBR—-=
Jxr)—A7 3V 2.0g%E b IN-Fifit 10 m! =
EmL, OB KTHEMRLT 200, 20, 2, 0.2
mg/m! OEEF YO 5. ZD 1m! % 100ml
OFART ALY, UT, RREBEFCE - T
YELizkoh, 272827 —-A73vELT 2mg O
BERASIERCREMETH -8, 0.2mg Tk
Thots. BADESVDLHRT, 21 FL LD
) =2x =7 I VOBRBRAINZmg LEbh
5. T, AERBFROT ) =R/~ T IV
L7V O VADRIGOR I ORBLHRERA L b
HETHLEY 0.2% L EbDTEL. LiL, APO

X BB AMTIIAYE 5—20% oEMAAV-BH, 5%
BTFTipiktto b b8k, ToAEEETH
X, ARBBIE APO I a 83 5 ke O RKE
o T B, FRIZBIRO T AN X 5 FE CEEH
Ehic.

3. SxH/=LTI EEUMITY/—LTE
COBEDBRE —@F, =2/ -AT7 IVIINLT
OFMBFIE LTS 2 Litisnedt, Py =x/ -7
IVIIBIFIE LTCEBRBZ ENBD. FO—FlitHE
BAEomMTAOMECRRE. 22C, £/ =&
—NT7 I VERERLO =2, — AT I VEXU L
Y=/ —~A7 3 vERRCOE LIRHTE 5 e b
FRFA L. TER2WT, 200mg % & - THRRE
TEE R DT, MBORACREEOAOARY b
REY, Re fi 0.24 ZHFEEOARy PERFRTO
BTHote. HlE=FAIT X 3RMETHTIZRAE
ERfido s, v=2/)—A73IvibI=g/—AT
IV ARy FORATEREROLTHLOIMIEDRE
¥RL, E/=8/7 A7 I VERGILEG. LrL
BRI ERML 22 &C, ZoERRETLZEMRN
TET.

4. MIFEELTMIFICLDREF—MTAHIK
OxRCTUNKSROGEZfic oW TR L. T
frhb, HRREOFE (H,S0,-HBr) & RALKRR
DHEDPETH 5. RALKEMD A THHE LTI
DRt R Th oI L, FRERIEK
EREOBHIMETH - oD TUE, = ORELELH
Wiso RIZHE 2 OMTAHHKE XU S\ TER
BT otcfiE% Table 1 wind. Zhhbkoz &
Khhd, Thbb,

i) APO # 5% M EAvShhid 2B th
%. B, MIFAGIL AATCC o~y F7 A FPTCIL
PSR RRTRELTLEDS. #£5T, 5% BToOM
TALF B b Hirv.

ii) THPC = TMM LHFALCHIBIETH 5.

ili) fboEieV vRINTANC X B p5 R IIA Ttk
BETL DI o

i o8

BisemIfmE Mo R ENT 5 —o0 A& L
T, APO mToEHNE Wz L. FERixn
IR £ r — ADKERIRIC =~ 7 L EEA LTAERL
> -0-CH,CH,-NH- o#ikE 2 bii-Lb KR
X g, DWTT Y o vREET7TAN ) BTHEE
X@, EHREFOT7YVLVvE NBP L TERAZ
RTHEUTHZEEORERESWTWS. ARIED
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Table 1. Results of the tests for identification . S ohETlE o APO R LSS, 256
of APO-treating on VérlouSEa@ples L’_IM_&'C’ APO T HET 52l »T, L0IE
Sample Trcating agent .14 SR TH e TR D,
(% 0.w.f.) #0112, ARLBY 2T AT OB I te 22,
Processed paper TR MRS S FHORIDIET, WRERMEEVR
1 APO* (20) + CESCANALE R
2 APO  (20) THPC* (20) + 5 ik
Processed cotton
fabrics 1) TARC Monograph, Vol. 9, 75 (1975)
‘ 2) 62 4E9 J1 24 Bff, AT 280 535 XU
! APO - (20) N A4 40 5
2 APO  (10) + 3) B. LeBlanc, P.A. Helms, J.C. Barry, K.P.
3 APO  (5) 4 Clark, H.J. Northup, P.A. Wilks, Jr., M.V.
Zellar, Text, Chem. Color., 5, 279 (1973)
4 APO (10) THPC (10 ’ »
(10) “ (19) j 4) M.K. Tomioka and S.H. Zeronian, Text.
5 APO  (12) TMM* (7) - Res. J., 44, 1 (1974)
6 APO (12) THPC (10) + 5) J.E. Cope, Anal. Chem., 45, 562 (1973)
7 TMM  (15) — 6) T.D. Miles, A.C. Delasanta, Amnal. Chem.,
X THPC  (30) ~ 7) ?;*l 120'511 (;1959) 1 of the American Associ
 ~pis _ echnical Manual of the American Associa-
9 Pyrovatex CP** (27.5) tion of Textile Chemists and Colorists, Vol.
10 VICTAMIDE*$ 20) — 51, p. 78 (1975)
11*7 Fyrol-76 (?)* - 8) T. Araki, Y. Hasi, Nippon Kagaku Zasshi,
— 60, 774 (1939)
*1 When observed a blue-violet spot at the 9) Org. Syn., Col. Vol. 3, p, 692 (1955), John

original point in TLC, it was considered
that the sample must be treated with

APO, and this was shown positive
in the Table.
presented negative (—).

()

The lack of such spot re-

*2-%6 The abbreviations show as follows : APO,
tris(l-aziridinyl)-phosphine oxide ; THPC,
tetrakis (hydroxymethyl) phosphonium

chloride; TMM,

trimethylolmelamine ;

Pyrovatex CP, N-methylol-3-(dimethyl-
phosphono) propionamide ; VICTAMIDE,

Phosphorylamide.
*7

Stauffer Japan Ltd.

FEM 6T
THY, dlﬂﬂkﬂﬁm5%@<
L AT MAtﬁLkL5FME\%w@
L, a0 mTikaik 6halty, APO X
MR T 5T E LTRIEsictizirod,

The processed fabrics was supplied by

Z oJjix APO im:r.z 15yedb o
N ATV =

[9%/0
0%k
D'CLQ

10

11

12

13

14
15

16

=

)

)

Qo

)
)

b

Wiley, Sons, New York.

S. Gabriel, Chem. Ber., 21, 2665 (1883) ; S.
Gabriel, R. Stelzner, ibid., 28, 2929 (1895) ;
W.A. Reeves, G.L. Drake, Jr., C.L. Hoff-
pauir, J. Amer. Chem. Soc., 73, 3522 (1951)
J. Epstein, R.W. Rosenthal, R.]J. Ess, Anal.
Chem., 27, 1435 (1955); R. Preussmann, H.
Schneider, F. Epple, Arzneimittelforschung,
19, 1059 (1969)

R. Preussmann, H. Henry, H. Druckrey,
Ann. Chenm., 684, 57 (1965)

G.L. Drake, Jr., J.V. Beninate, J.D. Guthrie,
Amer. Dyestuff Reporter, 1961, 129; G.L.
Drake, Jr., J.D. Guthrie, Text. Res. J., 1959,
155.

WELEEL, G LT, 18, 27.

Pyrovatex CP 2w 7 (CIBA-GEIGY 2k J-
018/71)

VICTAMIDE % 2w 7 (Stauffer Chemicals
Product Data Sheet), U.S. Pat. 2, 122, 122,
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Studies on Effects of Sodium Benzoate on Fetuses
and Offspring of Wistar Rats

Hiroshi ONODERA, Toshiaki Ociu, Chiaki MATSUOKA,
Kyoko FurRuTA, Masaki TAKEUCHI, Yuko OONO, Tomoko KUBOTA,
Michiko MivYAHARA, Akihiko MAEKAWA and Shigeyoshi ODASHIMA

Pregnant Wistar rats, 15 to 17 weeks old, were given sodium benzoate throughout their whole
gestation period. The concentration of the chemical in diet was 1, 2, 4 and 8%, respectively.
Effects of the chemical on pregnant rats, prenatal fetuses and offspring rats were studied.

In 4 and 8% groups, food consumption of pregnant rats was much lower than those of the other

experimental and control groups.

The body weight of rats in 8% group decreased, and that in 4%

group increased slightly. Many abnormalities of organs and skeletal systems were found in fetuses

in these 2 groups.

Rate of perinatal death was 100% in both groups.

In 1 and 2% groups, organ abnormality was found in few fetuses and bone abnormality was

observed in some offspring rats.
control and these 2 experimental groups.
to that of the control.

No significant statistical difference was detected, however, between
Growth of offspring rats in these 2 groups was similar

(Received May 31, 1978)

ZERENT 1875 4, Salkowski 12 X - CEHEEA
REES b, BATIL 1948 Fiofrmikinig & LT
BInfc. ERERBTHERBERNEL LToFMAI
F ¥ ¥7, RBEYAERWHETKEAKROEmRE
EhTwb. FAREBTHENTERL, F+E7T
12 2.5g/kg (0.25%), BHHSEIKE X OMEHT 0.6
g/kg (0.06%) XkicoT\BH, WAL 0.05% fREE
CEBIRTWVS. %, FAO/WHO offiER4T
R 1 HERE 2 44T 5~10mg/kg & LTw
;:)1,2).

ARRBAEAERTH 50T pH FIRIC X - THE
kxS pH 2 ¢ 2%, pH 3 T 5%. pH 4 ¢
40%, pH 4.5 C 70%, pH 5 Tix 87% A LR
w5, Lo TRBREEYE LTy
w pH 2B AMiT2 2 L X b RGEOHREREKRT
BT ENTES.

FREETT 5 AlETEERBRCD LDy i2h =1
2.5mg/g (V¥ vREAEE), v b2.7g/kg (B0
#E), 47 2g/kg EAHE) v+¥ 2g/ke (F
ODIETHRE) Biv=erzey v Ldg/ks (B

AL EThB.

R A fo RIS, REBB/RF MY ¥
LD CHERT S, CORERLAARRERSORES
BrDITRY L2 EonENNELPELTS.

SEERSIAENC e b Wistar 5 v FREAE
B Vv AR RRsE L, BEOEL, BREFA~
DERTER I b EFORTCRIFTE SRS
WTHER T,

ERMF S L oTE

1. Bk

A&7 v7Elo—iEk (CE-2) wRB®/HRT +Y
v Ak, 1%, 2%, 4% ¥i-1% 8% OEIGTHEM LK
B2 ERe g Lz,

2. RBRHM

Wistar 25 v b (HAZ v } KK) %HE 8~9 &
4, M 7~10 WA THEAL, # 4 BEAETF LER
BLiZ BV o,

3. HIRRIZOHE

ST v SRR L, BELT, HEF v b
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o

2EARKAE X, BkEEoRbebhibD, ¥
FREEC X b, BYSROH TR0 L O RLER O
B&LABuzfs L.

4. REHZE

IFES v PR 5IF (H1F 27~30 TE) 1403 1 Bfx
SHIBRE, (o 4 TP BRI B Ui, Befdi 5t
FEHR It b MR TR Al 2 - &, IR
CE-2 #dpz fo. Bfbdd 50l ndig B SIRHIEU A
PE L, KRR LR .

5. BREOBRE

UEfEE 20 HO (AEeTEBi0) o4k 22~25
[Ch, =—F VBN X DR L, KibicPIl, A1F
FafFic, FECRAfFE, IELEL, TAEUIRE, FFRIT
¥, MafHET, BEliis ORRERLY L, £
BB B HERO R DO RIFOSIERE OR
Ml L.
HTERFOHI 3/4 o \WTiE, 7V F=vLr v FS
Y2 fiv, AR R Lict:, FHRREOHMT
U EFEfT ORBR R Lic. D 1/4 1220
Tix, 77 vERECcEHE L, Wilson Kiko#k
X BRI EEARER L, TES, B, BEtes
T 5HBROREORELNRLETME T CHEL
7.

6. WEFOEE
FALESEOITIES » M, BRSO X, HERC
P JOER P ER LI NE O E0 Bl
e SV RLER fTo . B35 7 v Mk, MM
FEFLL, MRPAROFHE, BERER X UL oS
BT L., COEEROHES v b= —F A 0K
Buc X hJEE, ML, HMESoREEHELLE
DRI O TIAIF & R, T E AR R fE R Ui,
[N R R IR, R UG RS it Lictk, [
PHZAT R BIA R F R Uiz, BEFL L7k b @R o ghas
Iy MR 2 8 WA E THITIIHG  Lic. S ol
10 1o Ml & SPRHIETU R Lz, Sh
LOWL=— T AN X - TIREL, fREL, Lud
TEZ D AR R Lact, AT R AR 2 R L,

9 M &R

1. BRICRIFTRE
TERARC I te B THED RN L % Fig. 112553
Uiz, 1% BBV 2% TRIKAIRc I, kil
T BUAIC S 2 Fe A ATEIHT B bhish ot 4%
PR LT 22 b b ST BT BT T
»bh, 8% FETIMP LT, M, 4% FECiL 10
BEE& 20 HER# 142, 8% TET 17 AHR1

Control

1%

Days of gestation

Fig. 1. Average body weight of pregnant rats

1, 20 HEZ 2 FIASEE L. Zh Hoiitv
AL ETOME], IR R bh i AR H
ThHote. X, 4% FED 20 H BIEHI TR BT
14 JEA 3@ bhtch’, MO FECHE T RTARIETS »
fo.
FESR I o Befb Tt o IRIUE % Fig. 2 TR Lic.
2. PARFICRIETHE

PR ST B R E, BRI AT 2
JECRAF » WIRBE D INBIER, Afelafrs, ke, 477
BAFE# kil &% Table 1 @@ Ui, SEHFEEN
RATRIZ S W TREZED bR ieh » e, 4% Tt
1 XU 8% FETHREIAFLRINE DRI, 35 3 A7
GIEPEHETIO M D R sh .

SIS TN R b h o ir % Table 2 2k L
7o JHEIEST IS T 4% BE3s X U7 8% FHIRIY D
IR S,

wic Wilson JGEEOWMNT X B IER 1T » 1245 4Y
150 DR QU AEIERIEDS 1 6, 290 RRcZ2fF Bibhakint
140, 4% FrcdsyoTias3UR e o MILERE 5 £,
WGP SAERAE 14, A3 20U o0 JEIEERAE 2 0, Midss
PR 34, WRIIRA: 2 O, DO PUTESRYi AL 1 tias
Wbk, 8% RECHEXIIENOMNUERIE 6 61, ZENIE
ERAE 10U, REE3bhil: 34U, KBOUMA2 14, WE
PREE 2 PRI E Rt

L TR DT T U HEN, I Bce iR
e Lic. BURmmBEF b oh CifFoE
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n7.\ \
. N /\v/‘ﬂ A\
20 / .%C:%.yo—gﬂi/ \"/ \,é 3
i ZaNy 4 y AN \Q
;/&/ T "\ °
///’ . "~
'/& / \,,/ "
o/ 4 Group
+ / —o0= Control
104 — e e _—t 1%
7/ o
P —_— 4%
"/" —_—x—- B %
v .
;lx/x\x/x-— x—x_x_—x_—-/ x\_x\x/x/x—x/'x\x—x
0 5 10 15 20
Days of gestation
Fig. 2. Food Consumption of pregnant rats
Table 1. Observation of mother rats and fetuses at the 20th gestation day
. Av. body
No. of No. of implants del‘jc?'fecﬁxs No. of Sex ratio weight of
Group  mother & resorbed viable (MaTe‘: Female) viable
rats Total Average+S.D. embryo fetuses (éi‘és.gs.)
Control 15 194 12.93+1.73 13 ( 6.7%) 181 0.95 (88:93) 3.70+0.40
1% 15 179 11.93+3.66 20 (11.2%) 159 1.15 (85: 74) 3.71+0.37
2% 16 194 12.13+3.80 11 ( 5.7%) 183 1.18 (99 : 84) 3.68+0.35
4% 18 213 11.89+4.09 62 (29.1%) 151 1.25 (84 : 67) 2.62+0.32
8% 12 141 11.754+2.62 24 (17.0%) 117 0.98 (58:59) 2.22+0.42

E5R L, EeBRobERTRET L IBESED
bite.
BROSBELSRbI L DORENS XURE O
HRAERTH -7 BEHrowTit, WRET 32 T
(1EET2AEETHLD 14 L), 1% FEc 29 T
(1fAkT2x%2HTALD 9 W), 2% TETIE 45
E (1AKT2A 2B TLHLO 22 IB), 4% FETIX
49 TC (1fE%kT2AR2ETHLD 13E) , 8% R T
X1 (1AKTC2EAREGTHL06E Thol
BID 5 bREVIFED 2 50 EHT5 b DAz
3761, 1% TR 14, 2% TRz 64, 4% Fhz 4D
8% B 1A I, FoREOFCEORY
LBOTREHERD D, FRLARGRHERNR
BEC 35.7%, 1% TET 37.3%, 2% FET 35.9%,
4% BT 96.5%, 8% FETIX 100% ThH i,
TOMORETE L LT, HBRCIE S oL i
1x1 (mm) KOPMFEBERD LRI 1], B

7~9, £ 3~4 ¥ XUEHE 7~8 THESEA 141,
FREOHEN 1 iR bhic. 2% FETRAESE 1~2
FIHEMES A 101, S 4TaNEESE/ N 10, A8 7
~10 3B XOCAY 12 RN 141, 4% BECIIRiED
R 60 MBOKRASH, AHSHESKE 14D,
IR E 4 91 (EELTWR3A, G5 2~13 Wi
PR L), FaEoRE 3 4 (B 12 HEfRXRIR 14,
£ 9~12 HEEOXRIAR O/ 1 7, 552 HEATBIR
1), EH 8~ ERAE 14, 8% FFTIXAS
5~6 TEHEMES A 10U, &7 4 BotERethofid 141,
BE2WFOENERBAEFRERIPTORAESH
fo.

3. HEFTFv MCRIFTEE

HANYE SR EEO LR BT A 4108, BEN
TR, IR, H XU 8HEAOEGERS Table 4
R,
OWERTHREE, 1% B, 2% HRECIIENRED S
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Table 2. External and internal observation of fetuses

External observation

Internal observation

No. of

No. of

GO R fewses ORGSR fewses TR
examined abnormality abnormality examined abnormality abnormality

Control 181 41 0
1% 159 33 1 B-AO 1
2% 183 41 1 U-PE 1
4% 151 17 slight edema 17 36 12* U-MO 5
B-MO 1
U-A0 2
HC 3
B-PE 2
U-RHP 1
8% 117 1 slight edema 1 26 11%* U-MO 6
U-A0 1
HC 3
CHP 1
B-PE 2

Key to abbreviation : B-AO, bilateral anophthalmia; U-PE, unilateral pyelectasis;
U-MO, unilateral microphthalmia; U-AO, unilateral anophthalmia;
B-MO, bilateral microphthalmia; HC, hydrocephalus;
B-PE, bilateral pyelectasis; U-RHP, unilateral renal hypoplasia;

CHP, cerebral hypoplasia.

* One had U-AO and HC, and another one had U-AO and U-MO.
** Opne had B-PE and HC, and another one had U-AO and HC.

n¥, 4% TET 50.0%, 8% TET 8.2% XN
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7.
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OB LU L% Table 6 2, 84
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T UBARREIE 3 41, ZEUBANLELE 1 PR bhis,
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TROTRTE, WRIEIASTHUEW 26, 8
FA4C, K OUSaRh 8 6, WIOURERD 1 PI R bR,
1% TfE 334 AUl 2 44, WOURss 104, Badl
TEETZ 2 41, 84 TW, L 19 FICd - 7.
2% TECR, 3MAMCHUETHNEATA 10, 83
TSI 17 Bl Hhis. Lo,
OISRk H T otc b & H, KIHINCAI IR
b b ot

IR ORI T, I R VAR & R O
Azl ohish - .

Wilcoxon
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b, 1, 2, 4L 8% DU CRATSEF Y Y
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Table 3. Skeletal observation of fetuses

Oss;ftigta;tlon No. of fetuses with abnormal bones
No. of No. of
Group mother fetuses No. of ossified
rats examined sacral and Lumbar Cervical Varied Others
caudal vertebrae ribs ribs  sternebrae

(Average+S.D.)

Control 15 140 8.61+0.92 32 0 50 Spincule 1
Fusion of
thoracic arches1
Small pubis 1
1% 14 126 8.48+0.84 29 0 47
2% 15 142 8.47+0.69 45 0 51 Fusion of
thoracic archesl
Shortning of
cervical arches 1
Waved rib 1
4% 15 115 5.58+1.60 49 5 112 Fusion of
: cervical arches b
Lack of
cervical centrum 1
Waved rib 4
Deformed
centrums 3

Fusion of ribs 1

8% 12 91 4.89:+1.68 15 4 91 Fusion of
cervical arches 1

Deformed
centrums 1
Shortning
of rib 1
Lack of rib 1

Table 4. Delivering rate, lactation rate, and survival rate at 8-week-old in offspring rats

G A Moo Mmoo Rl i S
rats (delivering rate) death 8-week-old
Control 5 64 48 (75.0%) 0% 100% 100%
1% 5 61 49 (80.3%) 0% 100% 100%
2% 4 55 45 (81.8%) 0% 97.8% 95.5%
4% 4 52 26 (50.0%) 100% 0% 0%
8% 5 49 4 (8.2%) 100% 0% 0%




52 o RN OB B

5 96 & (1978)

Table 5. Average body weight of offspring rats (g+S.D.)

Group Birth* Sex 3-Week-old 8-Week-old
Control 5.41 (52) M 39.44-6.1 (30) 242.8+45.5 (15)
F 40.04+5.6 (18) 190.0+23.9 ( 9)
1% 5.80 (51) M 39.5+7.0 (28) 245.5+39.0 (12)
F 39.5+7.8 (21) 187.8+25.8 (13)
2% 5.29 (49) M 39.44+5.5 (23) 254.5+22.4 ( 8)
F 37.3+£4.5 (21) 184.0+16.9 (12)

Values in parentheses are number of animals examined.
* Total body weight of newborn rats/number of newborn rats

Table 6. Abnormality of skeletal systems and other pathological findings in offspring rats

No. of

No. of Skeletal
Group Animal No. offspring offspri_ng abnormality Pathol'ogical
(mother rat) rats rats with and No. of findings
examined abnormality rats
Control 1 9 1 (11.1%) cervical rib 1
2 12 2 (16.7%) cervical rib 2
3 12 6 (560.0%) cervical rib 5
lumbar rib 1
4 4 1 (25.0%) lumbar rib 1
5 11 1 (9.1%) Ilumbar rib 1
1% 8 3 (37.5%) cervical rib 3
11 2 (18.2%) cervical rib 2 inhibited growth 1
8 12 9 (75.0%) cervical rib 7
’ varied sternebrae 2
9 12 7 (58.3%) cervical rib 6
lumbar rib 1
10 6 3 (50.0%) cervical rib 3
2% 11 10 4 (40.0%) cervical rib 4
12 12 4 (33.3%) cervical rib 4
13 12 6 (50.0%) cervical rib 6 delay of opening eyelids 3
urinary bladder stones 1
14 8 4 (50.090) cervical rib 3 delay of opening eyelids 1
detachment of
dorsal nodules of
cervical vertebra 1
LEEMUL P - L, IEE, BT, X0 A L. Th BORORTCIIL o4 ts X UK

WEF~OR M ~te. 4% BEs XU 8% TECi, oKD bh, REMOIMFIETHIL 100% T

PERS v b ORI oSS TONTIRCE bt

~REG AL, 4% TR TrEmL FIEC

—Ji, 1% FeE XU 2% TETIX, B OR
WHAPEBIDIRTFR, EicToRE» R0l e

B ot 8% MCHEROLETIRL22boTHIL  HZIShi. HAROHEORMRNE, MWk LU
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Table 7, Average organ weight of 8-week-old male offspring rats

Group
Organ Side
Control 1% 2%

Thymus 0.714+0.179 0.866+0. 342 0.801+0.157
Spleen 0.616+0.114 0.594+0.105 0. 730+0. 092
Heart 0.939+0. 1382 0.958+0.158 1. 034+0. 100
Lung 1.597+0. 448 1.519+0. 416 1. 311+0. 085
Liver 14.22+3.54 14.95+3.17 15,43 +£2.08
Adrenal Right 0.018-£0. 005 0.022+0. 004 0.027:+0.005

Left 0. 021:£0. 004 0.026+0. 007 0.026+0.004
Testis Right 0.991+0. 095 1.023+0.105 1. 008 +0.059

Left 1.011+0. 100 1.072+0. 167 1.011+0.077
Kidney Right 1.197+0. 270 1.187=0. 300 1.251+0.128

Left 1. 233+0. 253 1.231+0. 229 1.253+0.150
* g+8S.D.

Table 8. Average organ weight of 8-week-old female offspring rats

Group
Organ Side - —
Control 1% 2%

Thymus 0.717+0. 228 0.590+0. 183 0.604+0.126
Spleen 0. 5090, 071 0. 465+0. 083 0.548+0.070
Heart 0.772+0. 063 0.731+0.132 0.760+0.073
Lung 1. 2640, 243 1.181 0. 280 1.175+0.162
Liver 11.37+2.04 11.06+1.69 10.93+1.63
Adrenal Right 0. 024 0. 007 0. 0628+0. 004 0.028+0.004

Left 0.024+0. 004 0.029+0. 005 0.028+0.005
Ovary Right 0.028+0. 005 0.032+0.010 0.034:+0. 009

Left 0.030+0. 005 0.029+0.010 0.031+0.010
Kidney Right 0.852+0. 122 0.873+0.122 0.872+0.087

Left 0.834+0. 084 0.870+0.114 0.862+0.098
* g+8.D.

150 ¥, 250 HORTENED b7,

B 5o 1 T4 h ofHRREL, WRE
413.3g, 1% B¢ 415.5g, 2% % 394.5g, 4% IF
242.0g, 8% Bt 54.1g C, WGP PORED
kTR, MIREE 307.1g, 1% B 207.7g, 2%
¢ 301.6g, 4% B¢ 258.3g, 8% It 223.92Th o
oo TOHIY, FRHEOCKE 1kg TH TS HREHE
EEir, 1% B 14.0g/kg, 2% $% 26.2g/kg 4%
37.5g/kg, 8% # 19.3g/kg TH -1z

4% 3 X T° 85 WHETORMEDAERIMEK S LT
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SERER bR DITHL, 4% HR X0V 8% FTIL
FRA X2 Rbhi. ZhICRREBLECH S LE
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e
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Sy MCEIFHRATR S b Y v 202k RS
G2, FEAEEETO LDs i3 2.7g/kg TH 729

ST ORRIER L, 4% BETifelt 37.5g/kg
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b,:@mmlﬂm®%7wzkmd . Bt
%% IFCi: LDs ©F9 25%, 2% FETIZ ‘348,0, =
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13, 4% 15 LU 8% BfkiRinfarto s, EBIRE
ELTRARTEYCTH o FLLRS.

1972 4¢, FDRL G, Iv b, TUR, NLAZ—,
v e flivy, HBLERBRE TR > TW57. Jv
FTiz, e HHMS 15 HEET, 1.75, 8.0,
38.0 #:ir 175.0 mg/kg TEAflEORE, Wb
fmu&@ﬁ@@%mLﬁgAg&&%LTb5ﬁ
WTEROIETY, KRR L i L TEN DD bR Ty
el ShCHEEL, AYEATo 2% TFoBERIR
{513, FDRL CofikNEr a0 15 fHild+2
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HTwiee,

fii, =~ v ATIZAEE 6~15 A T DL
kg %, ~AA 2 —TIZATH 6~10 T OO, 300 mg/
kg %, vy FTINLYE 6~18 il 250 mg/kg
FI KR E U, A HkS 4 BB o Tl L
TWBAY, WFROS S LARE L L L, 252050
BHhRTwi, TOYimb, 7 v tOhizb o
RGBT, ARG EH L DR 3.

1A~ YK DA ¥tk T5 L, Free
FEBRE L LT, H5Wa Hippuric Acid (HA).
Benzoyl Glucuronide (BG), Ornichuric Acid (OA)

175. 0 mg/

Liofl@eh T, #ERBPciitsh2®, ghtzco
R B, /c@f‘\ifxﬂ Ef ORI OEIT X -

TR, NAA =TSR 24 TR
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Cytotoxicity Test on Medical Drugs—Chromosome Aberration
Tests with Chinese Hamster Cells In Vitro

Motoi ISHIDATE, JR., Makoto HAYASHI, Minoru SAWADA
Atsuko MATsSUOKA, Kunie YosHIkAWA, Masako ONO
and Masahiro NAKADATE

Chromosome aberration tests in vitro were carried out on medical drugs and their related com-

pounds using Chinese hamster fibroblast cells in culture.
directly to the cells and chromosome preparations were made 24 h and 48 h after treatment.

Each drug of different doses was exposed
Forty

two out of 71 were negative even at the dose when cell proliferation was remarkably reduced.
Remaining 29 compounds produced more or less chromosome aberrations, in which compounds also
positive in mutation assays with bacteria were included. Several compounds were pointed out as
mitotic poisons, which produced polyploid cells rather than cells with morphological changes in

chromosomes.

(Received May 31, 1978)

H 0]

B, SRR, FoMmoEREEEDE L
BT 2 Rk RIHET 5 EC, #MAEMD 5\ T
BT ACAEREMAROTELSEREL
20bhBHY. FOXLEML, #FOTHELY A
5REHES B VI RERRCHES, gEETs< o
HIVTDOWTAZ Y — =2V &7 2 EBRHEES ST
HY, Lrnd, ThETOEBHRRZL-T, Th
LOEHAA 7 ) — = v 7 CBIEERELRT L DoFIZ
BEMBIBEHHEOLERNEETh TS, LW HEYT
I3LDTHE. MABHUMIGCE bh o R OFERE
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1. @R

Fp 4 =2—X o nAZ—Ofin LSRG
FEAMER (CHL) 2 Ficii—mland s e —viklic
BHREHGE. ik — PRI 25 ATH D,
KO ERENIR 156 BRThD. BV r—LVvD
ECH RS 5.

2. HBBEEH

A 10% 2 &is4 — 7 L5538 (GIBCO, F-
11) %H\, 5% KEEH AFET T 37° THRT 5.
MIORHTIT/ N 7 5 A RO AR A, RAlEL
T4 B BECTERET 5. Btk oMBiaiimtA s
X UROEREHRERBEICE, FRARER 30mm
BIV60mm OFF5AFy vy~ URERTS.
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4. IRESISTEID B ER

BRGNS ERLTOUIET K ORI ORIAE D
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FERW 2ml oflic 30mm v+ — LUIZHiWC, 3

HERBAMOWIT (250 MNE2 < hHET) ok
Inx s, Tz 2 aflilsel, vr—~voxE 105 =k
=)V 10 SIEEL, 0.15% 2V AZL T v A

F Ly FETTO TS RUEE, REEL, Al
FRDYIE L RIS Y ETS. = o fl i
2, BHONER UL HIIEILE P 5. SRALEA

TaltofiiZ 45 & LT #irtbo Y 505% {UFHMEITLLE
I 5.

5. ZBHRESRRAR

WAz iy 2x10% /88451 5 mI O ¥z 60mm +
Yy —VieliE, 3RECBEENLS. BilkoRE
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I (FMELT2ERR) 28RT5. 8WeLT,
deALEl, R XU, EEOLEINLey v — vEAET
5. WAEILTH 6 24 Kl XU 48 Wik
B EARER T 2. EROFRTHI-»TL, 7
0.2 pg/ml Ozt 3 FT20HMAELIH, 0.25%
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M DOHALH V ¥ AEE T I3RS ELMYIEL, &k
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7= Vo AHER X o TERLF A ¥ TR E L ER
b, 100 MORMSERR ML, SHREMmo
B QAR R i oMila O HBIR L 0BT,
TENENL, k¥ v 7 (@), B (b), Er

(t) , BUREZER (1), B IOWhE (O oL, v
ThhD R Ligoflan 5% FKio%atr (=),

5~10% Kifi% (=),
5096 Atk (+4),

10~20% kK% (+), 20~
5050 LI Ed (++4) LfIEL

1. MBBCRShi-2arREHER
ﬁwmmm,*mmmmx;wmmoamatmm
oW TRIFCEEE Lient, Fh b0 s 2T
TwMIm%? WTholfTl, mamomm¢u
20 WMWY, Fio, ORI Lo o 1Bl

4 29 wMZ BT LTl
2. BAOEERICLDILBHEEHHAR
%ﬁ%hobe“ﬁLﬂof””Lt# DY
» Wl HE IR A IEERIE il ot
@&&’MHeZLTT.EM&LTéﬁELOMT
¥y~ U 1 RCCHRR Y 1T - 7o 4% dose-response 743 &
RicnBE, BB, RN (£) ko tkthic

OULTIRTEEER LS DR L

Frh, RO, ABMAEK (S), =5/ -~
(E), DMSO (D), CMC (C) T/REh T3, 71,
HHAEMBIE 48 I A0 b 00 ZER T, Hiffi
TNT7 7Ry PSR THBH, BECRSh DM
<, MBS B ARSI R CERCmMMZhR) o, Bk
FThiehitsd o bdlibhd, FiziE, chlorpro-
mazine-HCl, ¥ XX, hydralazine-HCl 138 Thh
< (G2 0.0075 mg/m!), acid red, dextran, hexa-
methonium bromide 7¢ & i385 (12.0~15.3mg/
ml), FOELE 2000 FTdRATHS.

WU B R L, S0 RimE L
DL, diethylstilbestrol, noscapine-HCl, 5,5-ethyl-
phenylbarbiturate, ¥ X t%, ethionamide o 4 $ifkT
&oﬁ 1R, BT, 80% LA LEOHMBSRERL

. JEHESLRS T, hydralazine-HCl 2%5% 3 (Kt
r:-:iaulf-ﬁ%’r“r?’zwﬂéb, K\~T, propyl gallate, acet-
aminophen DITH - 7. Methyclothiazide, hydro-

7. gen peroxide, caffein, phenylbutazone, sodium
benzoate fg X Tk, EIXRLIIH TIES DA AL
Table 1. Chromosome tests on solvents used for dilution of each agent—Control
Polvplo:d cc1l< (< p)" Chromosomc abcrratlon ,c)*“
Solvent Final dose =~ — - —
24h 48h 24h 48h
Untreated — 0.8+0.8 0.8+0.6 0.9+0.8 1.1£1.0
Saline - 1.0+0.7 0.8+0.7 0.8+0.4 0.6+0.8
Ethanol 1. 0% 0.4+0.5 0.60.5 1.4+0.8 1.2+0.7
DMSO 0.5% 0.8+1.0 0.0+0.0 1.0+0.9 1.0+0.6
CMC sodium 1.0 mg/m! —*1 0.2+40.4 —* 1.2+1.1

*1 Not tested

*2 Mean=+S.D. of 5~10 experiments
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FHTR LT Dy fHIX, BEOKREMZE LR
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BETREIHEBALSV I kD, k& F ¥ T
12, KBkizoT, Salmonella % Ji\ 1o 32 R R
B, X0, FEEToOWTHRE T CIoilE
TV DRERBFEPAERfET 5.

% E=3

AT L CRAERBRE 2 R TLFEDEO KR
%, RRBCHAE M UC b P la b R 5
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X hiE, acid red, hydralazine-HCI, nitrofurantoin,
phencyclidine-HCI, retinol acetate, sodium erythor-
bate, sulpyrin 7g & D 9 RGPk & s o T 5.

RGBT TH > b DI, 71 kP 25
BThoH, Db, Pl Ld, MECL B3R
BREAR LD ORDWTUL, SEHRMBORBR AT
AT X o THIBRH T INL DBHEDH 5.

S EEE LAMT - IR BEREB T, RIS
R Eets., FEHE D eI, nitrosamine Rk
B4 B\ 2-acetylaminofluorene %2 benzo[al-
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SUPIEESRERRL, Ty PV A2 r U —4 (S9
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BB THBIELRL, REFARTRIETH - BE
i, 25 LieBEdeiil z &g vt Bbh 3.
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Ertohie, RBEEDE H5VMESHELED
BEEEMENESERBOTHAS. T, LEE
WA Y —=2v /i o TSR EHL LW HE
i, BRERBH LS THEER ShEThiER bk
L,

Fiz, diethylstilbestrol (DES) ® k >z, Hufath
OFREMEL 2 b, REfBRoT iR 3¢
B (M) 13X, DNA $B{5EE5 L b L
JARNEAERS OBRBEELTW3 EE L b DY,
CRLO WETIE, HEO RARTRIZES bict.
DES 3L eftEr o b TwWAETH D, F
Jc phenacetin [ZYAERE AR TH oD FH
FRBAREENICYETH S, FORBIBETS
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Table 2. Chromosome tests on medical

Compound Solvent*! (2;;?:21) ];;1)52130}13
Acetaminophen S 0.06 0.0
Acetanilide E 1.60 0.0
Acid red S 12.00 0.0
Amaranth (Food red No. 2) S 1.00 0.0
Aminopyrine S 2.00 4.0
Atropine-H,SO, S 0.25 1.0
Barbital S 2.00 1.0
Buformin-HCI S 0.03 0.0
i-Butyl-p-hydroxybenzoate E 0.06 2.0
n-Butyl-p-hydroxybenzoate E 0.06 2.0
Caffeine S 1.00 1.0
Chlorpromazine-HCI S 0.0075 0.0
Chlorpropamide E 2.00 1.0
Clofibrate C 0.25 0.0
CMC-sodium S 2.80
Dextran S 15.30 2.0
Diazepam E 0.125 0.0
Diethylstilbestrol E 0.015 81.0
2, 5-Dimethoxy-4-methyl-amphetamine (STP) S 0.03 0.0
N, N-Dimethyltryptamine (DMT) D 0.125 3.0
Ethenzamide D 0.50 15.0
Ethionamide D 0.40 0.0
- Ethyl p-hydroxybenzoate E 0.25 1.0
Ethynylestradiol S 0.004 2.0
5, 5-Ethylphenylbarbiturate S 2.00 13.0
Furosemide C 2.00 0.0
Glibenclamide D 0.25 0.0
Haloperidol E 0.015 3.0
Hexamethonium bromide S 12.00 0.0
Hydralazine-HCl S 0.0075 0.0
Hydrogen peroxide S 0.25 2.0
Imipramine-HCI S 0.01 0.0
Indomethacin E 0.25 0.0
Isoniazid S 3.00 0.0
d-Lysergic acid diethylamide (LSD) S 0.125 0.0
Mecamylamine S 0.25 1.4
Mescaline-H,S0, S 0.25 0.0
Methamphetamine S 0.25 1.0
Methyclothiazide D 0.25 4.0
Methyl p-hydroxybenzoate E 0.50 0.0
Morphine-HCl S 0.50 2.0
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drugs and their related compounds

Chromosome abberation

%

(Time) Type*?

Final judge

DZO*S

Note*s

M

46.0 (48h) g.b.t.f.

3.0 (24h) g.
17.0 (24h) g.b.t.
5.0 (48h) g.b.t.
4.0 (48h) g.b.
1.0 (24h) g.b.
12.0 (48h) g.b.r.
1.0 (48h) g.
1.0 (48h) g.
2.0 (48h) b.

84.0 (48h) g.b.t.r.

2.0 (24h) g.t.

-19.0 (48h) g.b.t.

2.0 (48h) g.
0.0 (48h)

0.0 (24h)

3.0 (48h) g.b.
2.0 (24h) g.h.
1.0 (48h) g.
2,0 (24h) t.r.
14.0 (48h) g.b.t.

18.0 (48h) g.b.t.r.
11.0 (48h) g.b.t.r.

2.0 (48h) g.f.
4.0 (48h) g.b.t.
14.0 (24h) g.b.
4.0 (48h) g.b.r.
4.0 (24h) g.b.
2.0 (24h) g.t.

75.0 (48h) g.b.t.f.

46.0 (24h) g.b.t.
4.0 (24h) g.b.t.
4.0 (24h) g.b.

31.0 (24h) g.b.tr.

2.0 (24h) g.
1.4 (24h) g.
2.0 (48h) g.b.
0.0 (48h)

88.0 (48h) g.b.t.f.

15.0 (48h) g.b.t.
3.0 (48h) g.

T

+

polyploid, —

polyploid, +
+
+

polyploid, —

o+
+ o+
+

0.023

12.0

6.6

0.36

2.4

1.0
0.54
0.19

2.9

0.003
0.11

2.1

0.14
0.96
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Table 2.
Compound Solvent*! (ggjer;;) Ef)l}zglso}i;;
New coccine (Food red No. 102) S 2.00 0.0
Nitrofurantoin D 0.06 0.0
Nitrofurazone E 0.02 0.0
Noscapine-HCl S 0.06 97.0
Papaverine-HCl S 0.125 2.0
Phenacetin E 0.80 0.0
Phencyclidine-HCI S 0.03 0.0
Phentolamine S 0.03 1.0
Phenylbutazone D 1.00 0.0
Potassium sorbate S 4.00 1.0
Progesterone E 0.03 0.0
Propyl gallate S 0.04 0.0
i-Propyl p-hydroxybenzoate E 0.125 3.0
Reserpine D 0.03 1.0
Retinol acetate D 0.03 1.0
Rose bengal (Food red No. 105) S 0.40 0.0
Saccharin sodium S 8.00 1.0
Simfibrate C 2.00 0.0
Sodium benzoate S 2.00 1.0
Sodium dehydroacetate S 0.50 1.0
Sodium erythorbate S 0.25 0.0
Sulpyrin S 0.75 2.0
Sunset yellow FCF (Food yellow No. 5) S 4.00 0.0
Tartrazine (Food yellow No. 4) S 4.00 0.0
Tocopherol D 0.25 1.0
Tolbutamide E 1.00 2.0
Trichlormethiazide D 0.75 0.0
Trimethidinium methosulfate S 8.00 0.0
Tween 60 S 0.20 1.0
Tween 80 S 0.10 0.0

*1 Solvent : S: saline, E : ethanol, D : DMSO, C: CMC

*2 The maximum tolerated dose on cells.

*3 Aberration type : g : gap, b: break, t : exchange, r: ring, f : fragmentation

*4 Judgement : (—) less than 4%, (&) 5~9%, (+) 10~19%%, (+-+) 20~49%, (+++) morc than
50%
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Continued

Chromosome aberration Note*s

Final judge Dyp*s
% (Time) Type® c

=

4.0 (24h) g.b. -~ - —
19.0 (48h) g.b.t.f. + 0.062 —
1.0 (20h) g. - +
14.0 (48h) g.b.t.r.f. polyploid, + 0.13 -
15.0 (48h) g.b.t. + 0.34 —
14.0 (24h) g.b.t. + 1.32 + -
0.0 (48h) - +
2.0 (48h) g. — —
34.0 (48h) g.b.t. ++ 0.83 -
11.0 (48h) g.b.t. + 17.0 —
4.0 (24h) g.b.t.r. - + —
69.6 (24h) g.b.t.f. +++ 0.023 — -
3.0 (24h) b. — —
1.0 (24h) g. - - -
2.0 (24h) g. - — +
4.0 (24h) g.b.t. - -
14.0 (48h) g.b.t. + 11.0
1.0 (24h) g. —

38.0 (48h) g.b.t.f, ++ 1.0 —
2.0 (24h) g.b. - -
1.0 (24h) b. - - +
17.0 (24h) g.b.t. + 0.98 +
4.0 (48h) g.b. - -
4,0 (24h) g.b. - - —
1.0 (24h) b.t. - - -
3.0 (24h) g.b. - -
26.0 (48h) g.b.t. ++ 0.56 —
0.0 (24h) — —
1.0 (48h) g. - = —
1.0 (48h) g. - -

+ +

I+
|

*5 D,y : The dose (mg/ml) at which 20% aberrations were observed.

*6 C : Carcinogenicity in animals according to the data established in ‘Survey of compounds which
have been tested for carcinogenic activity’, U.S. Department of Health, Education, and Welfare,
N.LLH. M : Mutagenicity in bacteria according to the data obtained by Dr. K. Yoshikawa in our
laboratory.
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Gas- and High Speed Liquid-Chromatographic Determinations of the
Other Alkaloids in Opial Preparations

Masako ONo, Mochihiko SHIMAMINE and Kazunori TAKAHASHI

The studies on the other alkaloids in Opial and its preparations were carried out by chromato-
graphic methods of GC and HLC since the availavility of these alkaloids is under discussion.

In these methods these alkaloids were extracted with chloroform from the sodium hydroxide so-
lution and chloroform extracts were used as the sample solution.

These methods were simple and rapid, and not affected by atropine and scopolamine combined

with Opial preparations.

The contents of these alkaloids were calculated using the equation formulas obtained from their

calibration curves.
and below 0.7% by HLC.

The coefficient of variation of these alkaloids were not exceed 1.5% by GC

(Received May 31, 1978)

BE 9 ”iREhTwailEB7~v7raed ¥
(FET7TA) =iy, HflELTromEfsIvch
3R RY v, BRE7 b e € v B hifbks:
AR s vkEELELDONSES. T LDE
N REINL 47.0~52.0%, {BOT7rhed FOH
XTI TRE L LT 33.0~38.5% LIESRT
B LSRR AEL Tink Shi-#iafidailico
WTOERAE L. BARMZ S WTRE R
L A OFHIO Sk R BB L TR OERD
DEERETLTETWESH, chbolflfozn
XSO TSR L FiRonThERouarRe
HHIEOWMILIETETH B, bhbhii+Tieray
e} /771~ (GC) XBZEMOERYY KX
VMR E 3N TA I v 4 FOERED T\, =
hODBARDHBDOTL I v L FRERTHIDHOL
BELLTOGC HAOMEEEME LT L2, &
CTRACTARFTOMOT AL IR A FiooWwT R
LrnEYksn=1279 74— (HLC) 12 X B5ER
AR, T, GC Lol Tok. A ¥T7AH
FlrhofhoFTAmm 4 FIZKBEF VY ATLHY
HTrsmrhr Al h, BT EERLTES
NIBBT ST, i GC XU HLC TFE
TE.

T I ~

1 =ER7LAD0A FMEREOBR =717,
FAL Y, ARRY v, JAHEY I ETRY OFER
ot

II #2979 857 4—

WESGHFx>E R T 5.

1) Condition

i) GC Apparatus : Shimadzu GC-4BMPF

Detector : FID

Column : OV-1, 3%, Gas chrom Q (60~80
mesh), glass, L.D. 3mm, L. 2m

Temp. : Column 265° Detector 270°

Carrier gas : N, Flow rate : 50 m//min

ii) Digital integrator : Takeda Riken TR-2221

it

Slope sense 40 £V /min
Peak width 6 sec
Valley time 3 sec
Height factor 10
Minimum area 1000 1V /sec
Delay time 60 sec

P. change time 0

Stop time 40 min
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2) GC MR oML
F o34 vy 15mg, AR Y vy 25mg BSLUP A
A EVEy 50mg EhEREE Y, iz
—AZiEAL 100mi &%,

3) GC JiIPSmEI TR
25 mg ALl Y, K=z s ~aazifias L 100
m!l 5.

I BEEEI/OAI S FT74—

Wl >EIcknT 5.

1) Condition

Detector : UV Detector NS-310 (Nihon Seimitsu)

Recorder : Ohkura, Model D2R2M1

Column : Porous styrene-divinyl benzene polymer
(Iatrobeads 6CP-2020), glass, I.D. 5mm, L. 50 cm

Eluent : Methanol-z-Hexane-28% Ammonia water
=97:2:1

Flow rate : 2m{/min

254§ 20 mg,

n-ffEz VAT R — L

Detector range : 8 Wave length : 284 nm
Recorder range : 10 mV Chart speed : 2mm/min
2) HLC JIfREErE o3sL a s 4 v 40 mg,

F 4 v 12.5mg, A3V v 40mg LU/

A7 € VY 600 mg ¥ Th ZhFiEiziih, 225/~

MTiE» L 100ml T35,

IV Relozpsl WRE7~v7rrved Filg
wRiEICi b, K 20m! e TiE»L, KEgbsr
PYwAR 26ml 2k, seresra S0ml,
40ml, 30m! X0 20 m! CHMIT S, Rt
irbt, 2K 10ml CThostcDh, HbLLDIR
2 A AT LA TAET S, dillilsendkr
4 5ml THL, fiEEE S XA TAHEL, &
EDAWCAT YD, AEUL 2 v askl ATHY, B
Wite AW Aol KI L CFEFEEM L, 2 2 7 — 2 »
7 b v (3:2) 60 ml RIEFICE D, RN
e AL, Tk, GC s XUt HLC faz ks
SENNRY R T D,

v it

1) ik Ivefbbh ARG S0ml wIE
Wacah, A LTI L, R 1057 T4
BENZER L, Zoliiklih, (o7 e FOll
LT 5.

2) GC ik IveitHhe ity 1 ml 2 ER
iy, A4f L eEERREm L, RS GC NI
g 2ml i THE»L, €0 L0ul kL b,
WRBLL T2 v, U= 2T (x) 2R,
vtk b7k e g ViR T 5.

=254 v4ailh (mg) =0.571x4-0. 008

5,34 vt (mg) =0.693 x 40,003

RARNY vEeit (mg) =0.648x 40.011

7 AR E VL (ng) =0.928 x +0. 206

3) HLC i IVT{ S/ rHET 10.0 ol
ED, WAL ECIHEL, E—=2075E mm (x)
Fod, gelick o7 e g VRIS,

a7 4 4t (mg)=0.051 x—0.003

5,34 v4r it (mg)=0.022 x +0. 006

AAN) oy (mg) =0.027 x +0. 020

7 AH EvEait (mg)=0.110x+0.057

[t

=

LHAE RS L OB EE

1. po7ihnd kO GC H&kyt HLC

IViIZX o TRBLZMENL GC (Fig. 1) HXwT
HLC (Fig. 2) i2X b =FA v, T34 v, A3
VEIV AN Y RGHERTAIENTES. It
$5 GC I\, OVl @55 avflvy, 715 4L
IE 265° THMFTH L &, e ODE VAT vET A
A VDY~ ZEHDTF ~ ) v LTI RN, FUX
A VT 7 v~ 2 — ORGLEESRIC TR, TEGH
ek Rk i &b ot

2. BRERBROMER

i) GC ikickalifr GC RILEmHTTh
Eh—giTol b, MEREEUTEL RN ER

[l

AU

15 min

5 0

Fig. 1. Gas chromatogram of Opial powder
condition : above-mentioned

1: codeine, 2 : thebaine, 3 @ papaverine,

4 : noscapine, 5 : cholesterol n-butyrate (LS.)
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Table 1. Determinable ranges, equation formulas and coefficients of correlation of codeine,
thebaine, papaverine and noscapine by means of GC
determinable range .
alkaloids (w) /LS. (w) equation formula r

Codeine 0.192~1.022 1.167 x +0.017 0.9999
Thebaine 0.051~0.409 1.417 x 4-0. 006 0. 9999
Papaverine 0.192~1.022 1.324 x +0.023 0.9999
Noscapine 1, 278~10.221 1.897 x +0. 421 0.9999

Table 2. Determinable ranges, equation formulas and coefficients of correlation of codeine,
thebaine, papaverine and noscapine by means of HLC

determinable range mg/ml!

Codeine 0.1 ~0.4
Thebaine 0.05~0.125
Papaverine 0.1 ~0.4
Noscapine 3.0 ~6.0

equation formula r

y =0.054 x —0. 003 0.9999
y =0.022 x +0. 006 0.9998
y =0.027 x +0.020 0.9999
y =0.110 x +0. 057 0.9999

T

15 min

Fig. 2. High speed liquid chromatogram of
Opial powder

condition : above-mentioned

1: codeine, 2 : thebaine, 3 : papaverine,

4 : noscapine

iZikoc 2ml © GC FPyBERiEER A iz THb
L, 0 1.0pl Foro¥ GC 275, =Tle7
vawn 4 FERSEEGE omih (V) %, Bl
KF RN v F I V=2 =T bhi-t—7

mRE (x) %& 3.

2FL Y, FALY, ARRYVRIV I ABEY
OERAHEIEM, ERFFRERE X CHIBEEEL Table
1 RARTESHT, WThIERWRRECE TS
— 7 UL ORI T 2RRCEBFEIVTh
3 1.5% LT (#=7) ®RL.

ii) HLC jkic x »#rffy  HLC MERIEEwRO—
FRFORED, A2 —AENLT 10ml L7
HWED 10.0 gl Folzox HLC #4375, fTlic
TAARA FE (V) %, BB ohice—27 050
E mm (x) & hBEREERLLE.

aFL VYV, FALY, ARV VYBITC I AIEY
OELAHERHE, ERAERAER I UCHBGRKITh
{ Table 2 KiRT L&D T, WIh b @B
BFAHE~270E mm OFHMEOWT, Ibhik
EEMESUI VTR 0.7% LT (1=7) Tho7-.

3. EMBOBRT HTraeA FO—ERLYE
b, R¥OGELABIRELT Sohice—-2@
B (x) (GC #) BIVY~7EE mm (%)
(HLC &) »6E0 (mg) ZFHL, hXhoEIR
Rz i (Table 3).

4. FETLUBAOBER Hr7a 1giHim
D, AR VERLCECERY Table 4 &
w1

ek, A ETABAICER AR v, BT e
YV LURYEKERR 2 #75 $ VRS LI
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Table 3. Recovery of codcine, thebaine, papaverine and noscapine by means of GC and HLC

HLC
codeinc  thebaine papaverinc noscapine codeine  thebaine papaverine noscapine
97.3% 90.4% 94. 5% 92.6% 97.3% 90. 4% 100.3% 97.6%%
97.3 90. 4 93.1 94.7 97.3 90. 4 100.3 97.6
101. 8 95.1 102.8 96.4 95.9 95.1 96.6 95.9
100. 6 95.1 101.7 96.4 95.9 93.1 100.0 95.9
Table 4. Contents of codeine, thebaine, papaverine and noscapine in the different, four
commercial Opial preparation by means of GC and HLC
GC HLC Gravi
Sample —— - rat\l-
codeine thebaine papaverine noscapine codeine thebaine papaverine noscapine metry
A 1.71¢% 0.36% 1.71% 29.79% 1.60% 0.37% 1.73% 31.53%  35.74%
B 1.72 0.36 1.70 30.48 1.60 0.37 1.73 31.47 35.58
C 1.71 0.45 1.66 28.68 1.59 0.38 1.69 30.00 34.78
D 1.67 0.45 1.93 28.17 1.58 0.45 2.02 30.51 34.43
oW, Thbo7rand FiladFay, 7.4 L, X DU H IR 1.5% BT (GC #5) 32T

V, AASY VB IW AN VORELINTY 2 B
Pt U, W7 e € Vs I UIHMbRERA 2
HFZ I vRWThL GCRL- TGRS tr 28, &
SlLth DIV aT AL VORI DI BITPEL,
F7: HLC oiffHicizvwihd €~ 72 0 bhish-
e T, BIRIODALTALEKBEOH LD T v
Ned ¥k, ThbONETHEEL»TETSH .

FETAMFROaF A v, FAL Y, RRNY Y
BIo A vogiiic, BEORED XV GC
s X 08 HLC %Rz Lie. W& IMETH T ¢
RrEVEIVARHT I VORTRTIY, il
BOERIFC &~ Z7TWEHE (GC ) B LU —71id
mm (HLC ) 2L o &3 REQEL20RGT

0.7% LAT (HLC #) Thb, EEPEELUTTHE
RTEZLOTHD. ThBOERERIC LAY ST,
TMHOF 7 AN ERLIER, /A3 V0
BURET7 AR A YLD 90% Thot: (Table
4).

pra i
1) KIFETF, BaEE, WiR—  fiEsER, 95,
4 (1977)
2) REFETF, L0, WG~ fdili, 93,
92 (1975)
3) WRHHT RS BP9, 5, No. 4, 420
(1974)
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Studies on Psychotropic Drugs

Determination of Meprobamate by Means of TLC-FID Analyser

Masako OnNo0, Mochihiko SHIMAMINE and Kazunori TAKAHASHI

Very small amounts of meprobamate was determined quantitatively using TLC-FID Analyser

after the separation of its acetone extract on the special silica gel rods “Chromarod-S”.
efficient of variation (CV) of this method was about 2% (Table 1).

The co-
This method also brought

about good results when applied to the film-coating tablets without any disturbances, and CV was

about 2¢% (Table 3).

(Received May 31, 1578)

FHE O [AFTRoEER] Bl sMEL{T-
TELEWY, HETHOL TR A2 —-rOEEEEL
TRH LI AZe= S5 74 —TRE—Y -2 %
RTEEERDEZENTES, EtDrx/—0
BRREIRC BRI R & i vicd, UV ik 5HlE
FXAbAHA UV HBREAVCIEREE 7 v < b
77574 —OHEBALARTAETHS. LhbhIXEEFR
Db DI Y ) A XA EETBEY AV 7 e <
FT T4 = E Tl DD, KEHRA L ERHRERT
AR OMHAZ B X ek T 518% TLC-FID An-
alyser (Iatroscan TH-10 TLC Analyser) » Fi\ iz
DIBIT LD 2 T roix— P BIOFORE 3R ©
SHIERT -7,

KRR X OHER
1. %8
TLC-FID Analyser : Iatroscan TH-10 TLC Ana-
lyser

Recorder : Ohkura, Model D2R2M1

2. RHEIUVRE

AFaP St — R, A7 Ax— g (1igdhr s
roix—1 200mg £7) 1 ThbORE XUHEIE
HT7 %YV EWITEETHRIA TS 0%
FRALE. GFIRAD7ALAI—F 4 VIETD
3.

1,3,5-F Y 7 = = A _XvE VY RIEEER

T b v IR

Zwakl s RIEER

3. ®EE

KiLH 85mg k& b, FAPERITOWLTI 20 fEEL
EEE D EOEBREFECED, BRELTA TR A
A~y 85mg wRIGTAEYEECEY, 10ml
DAATZFARCAR, BIMEERK bml BXU7
P UEML IIBOERY, EHRTL VML T
EfEic 10m! Lz aBBEHE L, TEdlo
BERTREIAEL, oAWRRARERLT 5.
RENEW Lyl Toro ) » PALEENERE (79
<ry F—8) 10 Kicasy b L, BHEHE (7=
rAAAL:T72rv=0:1) C 10cm BEEL, 50°
DR T 5 SR, TLC-FID Analyser %
AvTiiETs. AREEHREA Tr -1+ 2D
¥ 7B ERD, H o UBERLBER?
B @EAFERICI Y A7~ 0 &Y XD
5. 363 10 Ov— 2 WO 5 b REEYER
<.
RIEEAK 1S) 1 1,3,5- ) 7= =A_vEY
% 700mg ¥EEFE D, 7 b VRE»LUTERR
100m! L3T5%.

4. HREREOMER

A7rA2— 1 57,0~154.0 mg DYER% 4 FHED
FREREECREDY 10m! DAA7IA2RAN,
FRFRCASEEEE Sml BXO 7 vEint
CHENLERS 10ml » UEEHERETS. 2hb
OB Lpl Fok kb, ARERERRICIREL,
T T I SRR T 5 2 T e 32—~ PO
B (V) %, filhcixaEeEsHcdT54 7R
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A= b0~ 7R (x) & D BREAERT
5.

5. BRERGIUBIRKOKRET

P 1 1,3,56- b Y 7 == AV v 652.0
mg 7 b VEENLERIC 100m! kL,

Fiesgw s 2 w2 — b 57.0,85.0,115.0,154.0
mg FRZHICNIBEREGT Sml X7 vi
M THHALUEMC 10 ml & L, KIS Y Si~S,
A

TACEEGTE Si~Ss HIMVEIECE W IFRfT
7o o toffilli Tablelic, 722 r—~1 75 4% Fig.
1 mimd.

it X OTESRE

latroscan TH-10 TLC Analyser

H, : 160 m//min, Air : 2000 m!//min

Scanning speed 2.9 sec/cm

Recorder
Range : 0.2 V, Chart speed : 300 mm/min

1onfElEERTHLs7r~r v F-S 40 KLU
7o. FOWHMEL Table 1 iR Utk 5 TG
Sy ik CV fliAiE5uvaAY, kiiEF—ETh -7z, Bl
WAERL TR HEE 2 & 0 & I b THIE
Fe(r) 12 0.999 TH otz ¥=2.24x40.36

6. BRECDOWT

BILfr & b 13- ER sl 2 W NI IGESs X
Ux 7oz~ o FdEy B CEIREYR L
fe.

BAHETA + A Tu s~} 92.7mg CHHELE
B (L35~ YV T2V EY 756.0mg %7 &
FYREBEMLERE 100m! 235) Smi, K5I
T b VvEMLTE» LERC 10m! L35,

RPEWB 1 A Fe 2~ 84.3mg PAFRELE
B (1,3,5-F) 7 == _VEY 700.0mg %7 &
FYREBEMLERER 100m! :35%) S5ml, i
T VEMLTEN»LERIC 10m! L35,

Table 2. The recovery of meprobamate in
the sample solutions A and B

Table 1. Reproducibility of TLC-FID analysis
with the meprobamate standard so-
lutions of S-S,
Stand -
tandard —y - ga=3p)  SD. CV (%)
S, 1.75 0.65 0.027 4.2
S, 2.61 0.97 0.025 2.6
S; 3.53 1.40 0.025 1.8
S, 4.72 1.96 0.044 2.2

n :the sum of the frequency

y :amount of meprobamate (mg)/amount of
1.S. (mg)

x :mean value of the ratio of peak areas,
meprobamate/IL.S.

- 1
- \\_____,
finish start
Fig. 1. Chromatogram of the standard solu-

tion S,
1:1.S. 2:meprobamate

hton  X=® vy yxz %
A-1 0.92 2.42 91.5 98.7
2 0.91 2.40 90.7 97.8
3 0.92 2.42 91.5 93.7
4 0.95 2.49 94.1 101.5
Mean 99.2
S.D. 1.4

Ccv 1.4%
B-1 0.93 2.44 85.4 101.3
2 0.95 2.49 87.2 103.4
3 0.89 2.35 82.3 97.6
4 0.93 2.44 85.4 101.3
Mean 100.9
S.D. 2.1

Ccv 2.1%
X :mean value of the ratio of peak areas,

meprobamate/I.S.

v : amount of meprobamate (mg)/amount of

1.S. (mg)

z : amount of LS. (mg) in 5m/ of its solu-

tion
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Table 3. The recovery of meprobamate in the meprobamate tablets by the methods I and 1I

Sample solution X(n=8) y v X32.6%x283.0/a %
C-1 1.09 2.80 209.0 104.5
2 1.05 2.71 202.3 101.2
3 1.08 2.78 207.5 103.8
4 1.04 2.69 200. 8 100. 4
Mean 102.5
S.D. 1.7
Ccv 1.7%
D-1 1.01 2.62 194.0 97.0
1.07 2.76 204.4 102.2
1.03 2.67 197.7 93.9
1.09 2.80 207.3 103.7
Mean 100.5
S.D. 2.6
Ccv 2.6%
E-1 1.02 2.64 196.9 98.5
2 1.10 2.82 210.3 105.2
3 1.04 2.69 200.6 100.3
4 1.06 2.73 203.6 101.8
Mean 101.5
S.D. 2.5
cv 2.5%
F-1 0.99 2.58 200.0 100.0
2 1.03 2.67 207.0 103.5
3 1.02 2.64 204.7 102.4
4 1.04 2.69 208. 6 104.3
Mean 102.6
S.D. 1.6
Ccv 1.6%

:amount (mg) of powdered meprobamate tablets

SHBEWA R XU BROWTERBICHE, 4B

DB LBER T -t £ DfER %Y Table 2 RLT.

7. REI~NOER

A. BHET O PR OHR

1
EERCEVHERCLTRE-RARY 10ml ox

A7 5 Az AR, AEESRK Sml $XU07x¢b

: mean value of the ratio of peak areas, meprobamate/L.S.
: amount of meprobamate (mg)/amount of 1.S. (mg)

vEMZ ILJYEY, EHRTEF VEMLIEREZ
10m! :LTHS|ABL, ZorBERERET
3.

J1§%3
BEECRVBERCLTE- A2 77 A =icA
R, HBEREERRSm 2Nt TIIEY EE DD,
10ml DAAT7FAIPEAEBLTAEYRRE 75
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AaBXUAKEORM LT £ F v EAWT Lk
Wi BARL, K E AL b TIERIC 10 m!
EL, ThERFBHET 5.

I,HL?WJLL AFEWLC, D (1i%), E, F
(M) 1pl Fokk bt - ThEfho 2 7
B4 = FOGIRIEL 1.

A7aslt—~ Mg 20 O

18t ME 283.0mg

SHEIC s ByA e Uikl 123.6mg,  1ik

v D: " 124.6 1w, n
" E: " 123.7 w, Uik
" F: " 119.0 w, n

P E £ 1,3,5- b Y 7 = = A v E Y 652.0
mg %7+ b YRESLERIC 100m! & Ui,

SHIETIC ~ Fie oW T 4 EI 03 UAT » o RIERS
% Table 3 iR LT

Table 3 1R Lice k) [IELTEICE AEEMD
[tz bhic Lo TR oML LT 1 #E
I, Thre=wb I ak Fig. 1 LEBETLO
v—7ixBbhithoic.

B. USP XU JP ic X Bk
xﬂmﬂmﬂﬁﬂﬁﬁhkufﬁmbt ErlpN
SRR v, USP XIX % Xut JP VII
(JP IX -CHIER) OEEBHCL Hh ERYIEL L.
USP XIX JP VIII
1. 99.3% 1. 105.1%

5.6600 g

2. 100.5 2. 105.1

3. 99,5 3. 105.6
Mean 99.8 Mean 105.3

JP VIII ofjikid= & /7 — AHHIC X » CFfchhil
Rk cERT 5L 0T, @y ingeTsd sEE

TiATmAx— oMo hpiflo=2 ) —L5%]
W E L dic= 2 7 — A il S D o TRl
K EVliZRL.
:’-1;‘_
TLC-FID Analyser AT A 7 e~ DO
WA L THT &0 Tk, RO SEET TR
{, Zarra—54 vZOEFIicoOWTLHERATE
HIELFENDBIENTEL. b0 X
RERFIRBRI A>T LTh, TLC ©
B oy eI fr DIXRh IR R A C, gL
NTEHFIELH 5.
COHEOEROBDHRBULLENIREL dnl
DOREHATCOWT 10 ADzr~vr vy F—S%H
WCE LB e oW ER &, ¥ olERR Y
Mo licxhedEhishs, WERLER 10 p&ﬂﬁ»
ATHEC, MHE 4 BT - CHTEREIRRT 2R TH

pa N

1) REET, B49E, S5 mERAHR, 95,
38 (1977)

s
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Addition of Manganese Test as One of the Purity Tests
of Food Coal-Tar Dyes

Kiyoko UEDA, Yasuhide ToNOGAI and Masahiro IWAIDA

Some dye manufacturers began to use potassium permanganate in place of potassium bichromate.
Accordingly, it was undertaken by us to add manganese test as one of the purity tests of these
dyes. The procedure proposed is as follows.

Ten millilitre of sample solution containing 500 mg of dye were evaporated, 5m! of sulphuric
acid and 40 m/ of water were added to dissolve the residue, 3 m! of phosphoric acid and 0.3 g of
potassium periodate were added in the next place, then the content was heated for one hour on
water bath shaking occasionally, and finally the total volume was made up to 50 m/. Besides,
various quantities of KMnO, solution (0.01mg Mn/m/) were added, separately, to 10m/ of in-
cinerated dye solution prepared from a dye which had been known to contain no manganese, and
their optical densities were measured at the wavelength of 525 nm against control solution processed
by the same procedure. A linear calibration curve, passing the origin, was obtained within the
manganese content of 0~2000 ppm. The results carried out on 9 lots of Brilliant Blue FCF were
compared with those obtained by atomic absorption spectrometry (Table 1). Two lots contained
more than 50 ppm of manganese. No Acid Red contained detectable amount of manganese.

(Received May 31, 1978)

e e s ARELHOBHE (Rvesy, sfaxind b/
¥ 2 H &

A%, FinpEofBRKIEcl, NEnpoil &%
Ak w7 r A0RBRENED LR TE Y,
~VEROELTI r AGEIHAT IR THS. Zh
BAEETEREOMLOBERTE I v 2B H ) v A% HH
L8 (BRAfE 1065, ARG 3S, ARF
157kE), MafomALHi+sLoThd, £
DREX7e 2L LTEATAISRS IVARKAIS
1% 50 ppm, Zofiul 25ppm EED LR TS, &
ZHMN, BIRSLERERYFOAM 2 » & OHEIHE
LWOT, Hr2e iAo aiBevHvinyy
A2zl B2~ —L BN, B 48 FEOHS
BED T, RES 15 OHRE Rz 95~140 ppm @
= Vi vEELHANFELEL.

BRAREL, EeBEORRIC~ v v ORHILK
{, BB L LT—HBLTEMERS. LAL, Fifk
= VHFVDEEIT~VH v E LT 1000 ppm BEEHFLE
LicWERERBIECEELLRVOT, X HEEML
OEELRBREORBCOVWTHRI L.

—fiz= v ¥ VORBERECIE~ VT VR 4
vELTHETIHE, dVATAFF Ll Hif

UV, PBP-FhSGAFALT IO 722 AR
mE) BhHA, FALFELTWIEEXLLRLEY
EAY v ARt LB~ vy vEA A VERAERL
DWTETBRNGEIL L 5= v v oJHE & it
L.

£ B o K

1. ] #

RS PV oA (BK), B~vHIVEIY VL,
BilEs X0y YA RAESRY, B vERs Y v A
TRE IR TR LThERLL.

2. BEHRE

= VN VIBHEREED B v vEEA Y v A 287.6
mg %K 100 m! ¥ L OGEE 1 ml &AL, FKE
Bifg+ Y oA 0.5g &ML CTHHAL, BHKEMNL
T 200m! :1L, 0 20m! #& b, K&hzeT
1000 m! & L#. 2o 1m! (% MnO0.0lmg #&
5.

3. & #

7 e AR ST RCERT IR0 3 EAR
F—nagth, BAOIBRERATRSEESR T



72 wmoE R BTG

96 5 (1978)

DT, RAKRRA 106 B LARTRLIZEOWVWT,
TEFN 48 42 10 A5 49 4E3 A ¥ cypreiliihi
DHFOH -7 b D xRk E LTHEM L. 30K
1t X URRIGW OMEN L G ARYE:, T Eou®
R - TiT otz

4. (ERABE

AU - B BICET R 181 B MR
Bt S e LA T vl AA-T T,

5. RMExEx
DRFREUHT X B IR IHE 6P D & » TT
-7,

6. ZLHLOBTLHLBIA L ~DRE
ARG (03 0.5giY) 10mI ¥ ¥—n~—iT
LD, ML CHERER L, BREMCHEE Sm!
FIURAOmMmI ZMLTHEIL, EHY vE3ml
BIONa vEHBHIY v 0.3gMe, BTV T
BEV, KipETEEEERYESLMNHMEL, B
kML T B0ml 2L, ABEELE. ik
W TR OB & FFRICERIE L TIE » 22kl
BT OWT L Lo fT o i,

7. BRUHCEBERERORER

HHDUD, FTFREE T~ YAV RIZEALEE
oWz LRSS AFE (NHR1S) k&b, ©
DALt o EEEx LT 400~2000 pg/g O~ v
WY T B~ v VBRI R RML, BRI X
S THEL, ZRABREREXRE LTHKR 525nm ©
KIS lem O H F A AIVCTRRE L2 WE L 1.

=~ v vi¥ 0~2000 ppm  OHEE TR 2 5 FEER
P bhte (Fig. 1). FBit~ v v oz 100
ppm HiETF5 2 &%\ C, 0~160 ppm D =
NTEML, SRR = TE Lo e b RIFk

Absorbance
= femd) —
o o =)
=

=
'

=
)

01 08 12z 16 20
Amount of manganese added (mg/g dye)

Fig. 1. Calibration curve of manganese

08¢
§ 0.6F
2
S 04}
3
ﬁ:
0.2p
0 N . R L
0.04 0.08 0.12 Q.16
Amount of manganese added (mg/g dye)
Fig. 2. Calibration curve of manganese (ex-
panded scale)
Table 1. Comparison of the determination
values of manganese in Brilliant
Blue FCF
Manganese content (ppm Mn)
Lot . .
Atomic absorption :
Spectroscopy Colourimetry
No. 1 18 20
2 100 98
3 80 104
4 nd* nd
5 nd nd
6 nd nd
7 nd nd
8 nd nd
9 nd nd

* nd : not detected

gtk # L (Fig. 2). mbhic= vy voRIKR
% 50ppm L35 & iUl Fig. 1 oBIE» S X &
&5 YL 0. 023 1 IM T 54, PRy
bR L S P TH S,

8. BEICELBATKE

3 DOUTTHR LIRS eI 106 57 & LT o
Dot 4 BllizonTi, A= vy o, BF
WL E LIl = v H Vv ERI Liedh o o fLHF
15 ELTHiOlhotcbd (FYV YV 7V rTr—
FCF) 9ffficouv-Ttoflighidiux Table 1 i H
Thb.
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BEOKILGR I TV EV I BZERAL TV R y
} No. 3 ZBRWVCREFREZE LB VI VBES
HoflEEr X {—~&Lx.

9. BBELORBREAOHAN

eFEABBI v VOREEAANRZBEEL, 2
v A O & AR HIR CRAEY T 5 RERRE
DOEREE L\, =V VORERY 0ppm &35
oY, ZEREABK 10ml w~ vy vERERT 2.5
ml! &k, R EAECIRELTBREFRL,
TROAROERAEY BIRLKE L, “"ARDPETSE
WBBEOETHALVEL TR LRV EEETS

ORFELTHD.
BB, CTIRRLEB= VI VBREAEIAR Y-
FLRVELAHZ - A EECHEBIRTHD.

pa R

D EmEEE, PEFE, PNES, BPET
NGRS, &AER  HERW, 92, 105 (1974)

2) JIS K0102 (1974)

3) BEABME 5 3 AR AES", p. 491
(1974)

4) ShETRTE, EEELE AR, 88, 139 (1970)

MARHERD~T 2L, ~TF2rureRELF, JRpIY
(Chlordane), = Fxnr7 7 (Benzoepin) D ER

BRI« pHES .

BE TR

Determination of Heptachlor, Heptachlor Epoxide,
Chlordane and Endosulfan in Imported Grains

Hideyo Suzukil, Keizo NAKAMURA and Masahiro IWAIDA

A method for the detection and determination of residual heptachlor, heptachlor epoxide, chlor-
dane (@ and 7 isomers) and endosulfan (¢ and B isomers) in wheat, corn and soybean, rich in
fats, was pursued. After ground sample had been extracted with acetone and benzene, the concen-
trated extract was dissolved in 15ml of n-hexane, and then extracted with 50ml of acetonitrile
saturated with sz-hexane three times to remove fats, The solution prepared was cleaned up on
Florisil column chromatograph using mixture of ether and z-hexane (80mi/+20ml) as elution
solvent. An aliquot of the eluate was injected into an ECD-gas chromatograph equipped with
2% OV-1 column etc. The detection limit of the pesticides is around 0.02 ng.

. (Received May 31, 1978)

AREELERIEVECRSVTRRELERAIRTE
TR TH oTens, B 46 FiTBERHEKTSY
ZX hEEA oMy BHC Mk, DDT Rk X
CFIVEI (ZAFV Y, =V FYV Y, T4 FY V)
DERIIREh, FREREEOFERIZBREY
L. SR CHEER IR CWAEBLRRS =Y
FBRBOARIL=V FAL T > VT, 7rAFVE
IUNT R 7 e ADERIA V. L LS B
TRAKOFERRAEN Ry, kIR LELE
FHEOPHRZAVLRTWE., Lichi> THAZIRD
BHECOWTR I h SEBEOBRHERM L T 5 LTMR
HBEELLRD. SENINE, E5HHZLEIT
KEZDWTEOGPEL R L.

£ B OO

1. & #H

NERE, »FH, ALV TE

r5hAc L kE, W77V N, EYVVE—IRE
KT :kHEH, 77 ONPE

SUBHT, 20 2 ¥ = OEERES BWEED X D ITHFL
fo.

2. & xE

el X VERIEM, ARREAAZe= ST A
e, 9k EDY—270MENRD D, REOERAR
e s HUWR y REGOBELE A,

~NFRIBL, ~NTERIRAL=EEYF, =V A
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Table 1. Gas chromatographic conditions and tr value of each pesticide
Condition* I I 111

Liquid phase 2% 0OV-1 5% SE-30 2% QF-1

Solid phase (60-80 mesh) Chromosorb W Chromosorb G Chromosorb W

Carrier rate (m!/min) 25 17.5 25

Column temp. (°) 200 170 170

Injection temp. (°C) 222 222 222

tr (min)

Heptachlor (1) 2.0 1.3 1.3

Heptachlor epoxide (2) 3.1 4.5 3.6

Chlordane y-isomer (3) 3.6 4.6 3.5
a-isomer (4) 4.1 4.8 3.9

Endosulfan a-isomer (5) 4.0 5.6 4.7
B-isomer (6) 5.4 20.7 9.5

(1) (2) (3)(4) (5)(6)

Cl Cl Cl Cl Cl Cl
Cl Cl (I Cl /O Cl
Pl R T e
Cl Cl Cl 0 Cl
Cl Cl Cl

Cl

Cl

* All tubes are of glass 0.3 cm ¢ X150 cm. Carrier gas was N, in all cases.

w77y (afp DU BRER) ¢ WPh L IIEMEE
TR B IR B A & Al e,

7R ) o FIEMEE TR 60~80 # &2 AR fEH
L, 450°, 10 FEIEHE LicobT v — 2 —fic
s L, fUTERC 110° 3 REMIEEHR Licl 0% v
7=.
AR EE L TR IR A L2
3. HEBEBIUER
HArzm=t 757 (GC) : #iALL G-80 Bl THi
LA (°Ni) £ilif (ECD) {4 Jilvie,

7 e~ Y NfE2cem, 13 35em o=y
74 5 AGED TN A T AR IS T

Fids XUt YL

Al (Fig. 1 2040) o, Hhl-ns-»3
LEEBI-GC VT ORI SIRILLTH Y, DT &7
Fo oWt L.

1. gXofRsavbsys574—

ZIATEHIZ NI F A 7 m Gl fe UGS Z LN
EORIFF ~ 2% Table 1 WRLE. ThBHEMT
FREMELMEL, HRIHIEERLLESA, WTh
LEAYED, 0.2ng UTCHHEEL ORI, *

7oz HOMMR IS 0.02ng THh o 7e.

2. HWHlFE
N L EREOMINL, ROBFBERARREY
W Liediotz, ZoREIEET 2 AEOHEMEINE
BRI b RTHY e - LD Hht.

3. n-AFHL—TEIZIMILDE
N, L3R AL, KERIE, WIhIEEYNS
SEERD, . WUEHELRY, TOMBIV Y
BT 50T, 77 2EEEHT R TOERETS
PN S B, EARBIGE S UTERRIEY O n-~
FHv—7w b= bV ASROMNEEG L. 20
E, B e~ VR DEASEO T b= b
YA ANOBITHRE, L7 b= Y ARk
E o~ F v ML TR PEE R T LI X B LD
-~ F YV AOTFERIFRFX U 2525, Eaoifis
TERIRT S K E e fod PR LTI LAY, n-~
FH U IATIBTLTRDL D EHEL BRDZDOT, 1
FofRcon TR L.

FEe g 1 pg &L n-~FH vinE 15 ml %
Eh, FIl a-~FYVEMT = P YA RME,
5pMMRE S %L, FRZAMLE. 262 n-~%
+ VIR AN 7 € = Y A CHESTR AL,
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Table 2. Distribution of the pesticides between #-hexane and acetonitrile saturated with -

hexane

Method I* I I v

Volume of CH,CN (m/) 30 30 50 50

Times of extraction 3 4 2 3

Transfer rate (%)

Heptachlor 78.9 82.8 77.8 96.3
Heptachlor epoxide 79.7 80.7 82.2 97.1
Chlordane y-isomer 80.1 88.7 91.0 95.8
a-isomer 85.9 92.5 96.0 96.2
Endosulfan a-isomer 87.0 90.6 81.8 95.5
B-isomer 100.1 99.9 93.8 98.1

Each value is the average of three trials.

* By “Standard Methods of Analysis for Hygienic Chemists-With Commentary”?
1 g of each pesticide was dissolved in 15m! of n-hexane, and the solution was extracted with

CH,CN saturated with n-hexane.
injected into GC.

Txb= ) ABYESHET 10ml IREBRH L.
GC ZAWTThZEEL, HEED n-~F+VE
7= FYAEAD BTEE RF Lo BEE
Table 2 wiRL. BERRETIIEEDEW~T 4
ZRABLUNT 22 el mf ey FECHAREIR
AELRTE LY, BEENVAREL BRFREIRERE
o, LMo T, n-~Fyv—71 b=
SR TRANMHTEE n-~F¥ v 15ml ENL,
Fhy n-~FHvHAM7EI= VA 50ml T3MHE
M+ sz gl

4. AT7LEE
HHEREBRY = vRBRANL, fERAVGR TR
— O FEEER BRI TEENEL, 7R Y
N H T A HOBEHTIXEBARYED B B EHEA L E
THHEHELBRS, TOBE, ARCHIEDEORE
HaZzbh, REABY X7 ) PAh 5 A EER
EHBLICHZ 2 DERAZRHELCL5H, EERIT
HHELHEE O v PHORBECERNAZL,
SEOBENRETH S, Lt THENDIE DD
ToWRE, BERSIOCBHLE TR IOfHE2ELC
ENTELZEELLND., ARRTRE 72 ) DA
DAF 2B CTHEEROBHE LI, 25 2127w
Yo 10 el 202 % n-~3y v HWCERE
TEE», EATREF MY va (BR) 8g2BRLIE.
EERHII4 A4 Lug 2 n-~F4 Y Sml EML
THI ARCETE R, Table3 R LB HWT

The extract was concentrated to 10 m/ and then an aliquot was

B R T o 7. TOBR, ATEPD 15% =~
FLER n-~FH VT B-=V FAL T » VOUH
AN L2VHBI Uiz (Table 3). Eifg=sn
TLe b RIFREIRRAE bR, a-~Fyv—
=7 (114 REREG OUGEYBENRBEHENS
tELBRS, U sEHcit7zrYI YL 10g
AV, BHEE LT n-—~FHvr—=—F1 (1:4)
100 m! 2B LT L.

5. 2{71E0OmI

PDEoanodE, 53521, KEADIR
LEROEREE Fig. 1 ©FT XTI shi.
6. BEHLOTMELR

EURGABR Of5 % Table 4 wRLZ. RExHV
W THERCO ZETROBFLTie-rick EDE
WREWTRY 90% BEEBIFTH -1 EFAD
BEOHMERERL, B 150g 27+t v
100 m! ipfr &, FLeKBEOT7T < VIEEY
HmL, 1BSREIBRE L%, FIEORIFIL LicdiaoT
T ote. B SEOMEERKOEMREL, WHO o
ROBEEREYEILME@ED (Table 4 2R) £FEL
T 0.02ppm & L. ZOBEWTFhoBELHERTE
BERE Lotz LHLED 1/10 EHEMTIRRLR
BRI UE D o fe.

7. HEBHEOSWER

WA IhicFER Ly, ME6HE, L5520
9thefk, XKESHEEJELLY, “Thhbi~T
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Table 3. Recoveries of the pesticides by Florisil chromatography

Method I* I 111
Florisil amount (g) Et,0.n-Hexane AcOEt Et,0-n-Hexane
ratio (m/) (3:17) 300 100 (4:1) 100

Recovery (%)

Heptachlor 98.3 101.1 97.4
Heptachlor epoxide 100.0 95.6 96.0
Chlordane y-isomer 99.1 95.7 107.7
a-isomer 98.7 98.9 101.1
Endosulfan a-isomer 95.0 94.4 93.2
p-isomer 28.5 93.1 100.0

Each value is the average of three trials.
* By Notification No. 370, December 28, 19592

Ground sample 150 g

extract with acetone and benzene
evaporate in tacto

add n-hexane

LuoIoeIIXy

15ml

Take 5m/
add 10m/ of n-hexane )
extract with CH,CN saturated with

n-hexane 50 m! x3, each for 5 min
1
n-Hexane CH,CN

put into u-hexane 100 m! and 2% NaCl 500 m/, and
shake for 5 min

sjej JO [EAOWY

11,0 n-Hexane

wash with H,0 100 m/ x 2
dry over Na,SO;
concentrate in racto

5ml!
Column [Florisil 10g -+ Na,S0, 8¢] )

elute n-hexane-Et,0 (1:4) 100m!

Suuyey

Eluate

concentrate {1 vacuo

5m/
GC detection

Fig. 1. Determination procedure of the pesticides in the grains
* By “the Notification regarding the Standards and Specifications of Food, Food Additives
etc.” (Ministry of Health and Welfare Notification No. 370, December 28, 1959)2
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Table 4. Recoveries of the pesticides in the grains

Wheat Wheat Corn Soybean
Fortified level 0.0 0,002 Control*
(ppm) .02 . 0.02 0.02
Recovery (%)
Heptachlor 88.3 74.1 76.9 70.2 97.4
Heptachlor epoxide 87.2 66.6 79.7 72.5 96.0
Chlordane 7-isomer 80.1 71.2 80.3 78.2 90.2
a-isomer 81.5 71.3 83.7 81.7 92.2
Endosulfan a-isomer 84.8 63.6 82.3 70.8 99.7
B-isomer 90.8 65.9 88.9 70.6 93.2
Recommendation values of WHO® (ppm)
Wheat Corn Soybean
Chlordane 0.05 0.05 0.02
Heptachlor 0.02 — 0.02

Each recovery value is the average of three trials.

* Each pesticide was dissolved in 5m/ of n-hexane, and Procedure in Fig. 1 was carried out.

z 7w, «\'77911/1/::,—1%'#*/}', rrLEY (a
LUy BRiER), =V FArT7r vV (alebUiC
BEMES) BHmEHIhEhok.
5 i

WEA L SECELNE, LI33HILEIUKRE
hOFEERLTRRY = v RERE s EoREMTEY
BL, MRczaBREE L.

1. il n-~FHVvBEEMILOT 2= YIS
Bz n-~HvRI7 2 b=+ Y 50m! C3[E
%2770, BEFLEERE SR,

2. 7R Y PAATABERENT, BHERELT
n-~FHv—=—5 (1:4) BEKL0m! »H
Wik b, WIThofEL o RFRBERZG
bh, EHHELIBRES L.

3. rFEMABRROBRESNOMEIVWTHhOLEE
bl IRk, k.

REC 7o XVvD a, 1 BREARZESFTEVWE
Doy b aae [ g e btk i ATRY el DA

X i3
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Evaluation of an Automatic Radiometric System for the

Detection of Fungi in Pharmaceutical Preparations

Shun-ichi UDAGAWA, Fumi SAKABE, Noriko NARITA
and Hiroshi KURATA

A new radiometric method for the automatic detection of fungal contamination in pharmaceutical
preparations has been evaluated with inoculation tests of the following two yeasts and seven moulds

under different cultural conditions.

Test organisms are Candida albicans, Saccharomyces cerevisiae,

Aspergillus niger, Chaetomium globosum, Cladosporium cladosporioides, Eurotium repens, Fusarium

moniliforme, Penicillium expansum, and Rhizopus stolonifer.
bolism was checked daily for 4 or 5 days, with a Bactec model R 301 instrument.

The release of CO, by fungal meta-
The data ob-

tained by these tests are shown in Tables 1-2 and Fig. 1.
Based on the preliminary evaluation of the system, some model experiments have been carried

out on three pharmaceutical preparations :
grant, potassium bitartrate.

digestants powder, ointment (solubilized), and an inte-
In the respect of rapid detection of the fungal contamination in the

pharmaceuticals, our results (in Tables 3-4) suggest that the radiometric method as a kind of
routine techniques is more advantageous than conventional techniques.

(Received May 31, 1978)

19744F, bAER S W TLEELOMER U REY
ﬂl"’["d'f AL (GMP) 2MilE &R, LR AHEES S
T U o R o B F IR TERSER 3R T

W5, BEIRLCIEET SRk o bz e LT,
B2 R 4 & LB Y L3 hTw 5
28, AETIaER AL ITHI R TE R
AEDUERS DL, WIRTPIRILA XN T X 2 MBS
HTWBIBURTH D, LasLinath, FRSLEEOE
X2 TS T L ChHbOHHENEDE TN
TEH L ERM BV, i, BToEihic-o
WL X DB TED XS WHIRTWD,
HAMEFHE TR A FUB LIc )T 42 b Y =2 X
LA WS R LIR e AR LRI T oW EE s
AREUNZIL b, ¥C THEL L8 Il Gisliinz
PR R LRAFH oA e T 2 UL o fllic X » C
£ U7 HCO, DEAHERWET D EVSTIETH »
T, ThHTAMNNIE—EORTE T 58 IE X
DEMZFHNTE LTSS L vbhTwd. bh
DI AEO AR 2 ek fRER, &<z
BB 4 & U6 ds X OMERTE L ~ o 1]
HERET B, AREURHEREY 09 E LTk
TV, BFoMRL 20 THET5. Ik, A5
WIBFR 50~52 IEEERIEEIN TR T IR o —

WX ->TiT>%.
c A

1. #E “CO,oiutielE%E & LT Johnston
Laboratories (U.S.A.) %l Bactec model R 301 %
AN

2. g JTHITIEw, AHS Bactee AR
& LTI S h T 5353531 7 No. 6A (%
82 50 m!, #53hil 30 m!, 4y : tryptic soy broth,
hemin, menadione, sodium polyanethol sulfonate,
UC IkAEl (L.5p Ci), CO, #A, 2 ILAME
F, pH 7.3+0.2) *{ifil Ui,

3. REBREEMH WBHE UGROIGEY I
L.

1) FY¥[1 Candida albicans NHL 4019, Sac-
charomyces cerevisiae ATCC 9763

2)  SIRTHEL  Aspergillus niger ATCC 6275,
Chactomium globosunm: ATCC 6205, Cladosporium
cladosporioides 1AM 517, Eurotium recpens NHL
5015, Fusarium moniliforme {3 M RKSEAEZETRTE
M, Penicillium expansum IFO 7604, Rhizopus
stolonifer ATCC 10404

4. EERRAH ko SHEEAFE, HEHLE.



FEINED : HES o A P Y~ X AEESROEERHERDWT

79

1) AHEBEKBELE (EREAD, 2) B HBIAENR
B (RFREEA, 3) BEMAEZE Y v A (BES
Bkt SR g

5. #E EEORRWEHER I T T VOME
FERHE (PDA) LR LEFEHE L, #HEd
ZORED b2 T EhniihRERy WH A
YK F 4L 5% tween 80 % FI-T 1071~10-5/m!
FCHFL, HEAERE LTHE L. 2k, BE
T DWW T b R DIRIER X » TR AR
ML, #EL7.

wie, ThOOEERLHE 30ml AD <47
WRHREER ST AVTHE 2 1 ml/ S CHE, 25
THHE, A (V3 F v 2 A2~F—~RX5%),
FRRE SHE (fEEE], 115rpm) %{Tofc. B
FERRAROLARNTFHNEO LT MM T 20525
B, AHBREACEBCRHE /I v A7 z=a—
(0.1mg/m! ) ZHEMLE.

FEHF oW, EHRREE I Lz h i lml
% PDA ¥ Rimizdkisak L, 25°, 2~5 AR
BB Lz = -2 LT, FREFOHELED
Lic.

6. Alx MWETETOFHYMLEL 24hr /X
48hr B X HIALL, 2dhr Z24BE~5H%
T Bactec JEIZ L - THETH HCO, HERDI.
AERCBWTUL, 1 7AEPORAC L - TE
Tz 1CO, ol &b Growth Index (GI, 100 GI
X ¥C=25n Ci &R d) ELTA—~2—LEiZER
Xha. ¥k, AEBEROBED A Ay 27 /7 TV

gt GI 20~30 LATF & 3h T3, MF GI 50
A NEE T, &k GI 3000 % -CcalEstms
THB.

ERERE JOEE

1. BEEZECLT3HA

REILITH & LT Aspergillus niger, Penicillium
expansum OTTRIAE L AV 758 % Table 1, Fig.
1 iZRd. AHEELMETOoONEMMEICA -7 2~4
B CRFE M (Fig. 1) 2R Ihi. —icss
R 100~104/m! T 2~3 BENEEK Gl &
GBS ERECEREL:. T oEE»D, GL 50
Ml TilEs 3 & LTHE 10~108/ml #4EfE
LR CE2E TR BT BRI MEL LN 4

H, §E 103~10Y/m! DB/ 2~3 HEFZh
iz
2. £BZRICTIHS AREZAVEIREESE

FCHTDEHR

B¢ &k & L T Candida albicans, Saccharomyces
cerevisiae, SR IR H & L C Chaetomium globosum,
Cladosporium cladosporioides, Eurotium repens,
Fusarium moniliforme, Rhizopus stolonifer %A
HELTEAY. cROOHRLTh EREFTHE, £
BhiFe E2Rie L, EROFMERDRHE « Bk
CHERFECIRBAT S WHEEOKEVERTHS. &
TOEHRE X A B EOM/MNERRY S. cerevisiae, C.
cladosporioides =3\ ~T <10/m!, C. albicans 35
W 102/ml, R. stolonifer i\ ~C >103/mli, #o

Table 1. Results of radiometric growth indexes from stationary cultures of Aspergillus niger
and Penicillium expansum in trypticase soy broth
: *1
F Growth index Concentrations
ungus . . . of inoculum
. Detection time in days . (organisms/m1)
Aspergillus niger 10 11 35 65 3Ix10
10 20 49 78 3x102
10 33 76 120 3xX10°
10 40 97 143 3x10¢
28 90 160 170 3x108
Penicillium expansum 10 10 22 42 1X10
10 29 58 88 1x102
17 59 101 153 1x10%
26 85 143 185 1x10¢

*# Average number for three vials.
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Table 2. Results of radiometric growth indexes from shaking cultures of some yeasts and fungi
in trypticase soy broth
Growth index*! .
Microorganism . R . c&“?ﬁgéﬁﬁl&ns
. Detectslon time 12 days s (organisms/ml)
Candida albicans 17 134 184 102
42 150 207 10°
103 184 228 104
112 186 227 103
Saccharomyces cerevisiae 8 10 39 <10
9 11 129 10
10 36 237 10?
11 137 263 103
Chaetomium globosum 9 29 128 10
23 120 255 102
54 154 285 10%
78 213 300 104
Cladosporium cladosporioides 11 9 10 <10
11 10 15 10
10 14 41 102
11 24 55 10?
Eurotium repens 8 10 11 11 10
10 10 13 18 102
10 11 15 26 103
10 19 38 55 104
Fusarium moniliforme 9 60 232 10
16 94 250 102
47 198 280 10°
80 250 292 104
Rhizopus stolonifer 30 93 148
46 110 158 S 109
81 157 203
85 160 181

*1 Average number for three vials.

otz T 10/m! Thoic.

WAt 4 BT (E. repens X5 0¥ TELL) 1T
BT HEORNHZ P L, Table 2 2R & 5 7k
Bzl

1) FHIM

Candida, Saccharomyces & 1,, 10~10/ml 1} D
BT 4EREEEL, TcilEmiBe ot Thb
%, C. albicans ¥ 10}/mi OYEw 3 B B oFFHufi
A% GIS0 28 %, —Ji S. cerevisiae TIXIEMILM

Candida \JuLibteinote & HBHL, 3 AT
10°/ml D2 GL 50 22 UL L fe »fe.

2) AR

C. globosum T3, THLL 10°/m! L b+ XT3 H
O GI 50 ##t%, 10/m! 4, 4 H Qicid-bar sy
ekt oo, [, F. moniliforme 4, 3 B iz GI
50 pAbE7e D, 4 B ERIZAWILE L IETEEE
FlE L.

R. stolonifer Ti2#%18 3 A B GI flinvFhi -t
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Fig. 1. Growth curves of Aspergillus niger by
radiometric method

TR TH B L RLE. RERAOWm» L
RS FRTHIEA >10%/ml LLETH -tz fic RS
HHEDbRLEY, COZENLEBORENSD L
BT 5 L TER. Tibb, Rhizopus T
FERDEATHHAOE R MBI oMM &
by TREATHT L DT, BRHE QLTI EN
Rhizopus {22k +a vl &% FELR
Fhilir b bThs.

Cladosporium D344 Saccharomyces & IR iE
FEY B L A hd oo, 4 HHIZ 103/ml DA
PX e WETENo Gl fizFE L. C. dado-
sporioides [T o\~ TCIRIEEE 10~102/m! D v ~XAT
HRBRTA2LTENHB L0 LELNS. SRRWEOFT
% b BRI TEDs o Fo DI E. repens C, 3EFEAK
% 1 BIEZ LS A E Licat, HE 100/ m! o0& X
5 R MERIAA & /R o fiddizvhd GL fiais
SPERED T o, ORI AT{ER
Ui &ssd: No. 6A S fEURIEAY Eurotium
DX 5 IFEHEROEBCH LTAREYTHD Z &

Table 3. Model experiments for radiometric detection of fungal growth in pharmaceutical
preparations (1)

Growth index* Broth
Pharmaceutical Condition of dilution
preparation incubation Detection time in days results
2 4 5 (organisms/m/)

Oral preparation stationary 5 21 61 87 0.5x10
(Digestants Powder, 5 23 49 67 1x10
Brand A) 5 15 47 110 5x10
continuous 5 8 24 90 0.5%10

agitation 4 72 232 1x10

4 6 83 164 5%10

shaking 5 9 116 246 0.5x10

culture 5 62 207 293 1x10

5 58 213 237 5x10

Integrant stationary 5 7 14 21 1
(Potassium Bitartrate) 6 15 30 37 1.8x10
9 25 38 44 1.3x102

continuous 6 5 17 65 1

agitation 5 13 40 106 1.8%x10
8 28 77 196 1.3x10?

shaking 6 7 24 65 1

culture 6 21 45 150 1.8x10
12 33 81 233 1.3x102

*# Average number for three vials.
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Table 4. Model experiments for radiometric detection of fungal growth in pharmaceutical
preparations (2)
. . Growth index*! Concentrations
Pharmaceutical Condition of -— - —-. of inoculum of
preparation incubation Detection time in days Aspergillus niger
2 3 4 (organisms/ml)
Topical preparation stationary 6 6 6 0
(Ointment solubilized, 21 62 82 7x10
Brand B) 21 60 82 7x10?
(10-'/m{ in 47 74 85 7x103
concentrations) continuous 4 6 5 0
agitation 46 220 188 7%10%
shaking 6 6 7 0
culture 25 158 216 7%x10
42 180 208 7x102
40 247 220 7x103
Topical preparation stationary 6 7 6 0
(Ointment 10 36 64 0.7x10
solubilized, 14 50 79 7x10
Brand B) 36 63 85 7x102
(10-*/m! in continuous 5 6 4 0
concentrations) agitation 58 215 204 7%x102
shaking 13 9 8 0
culture 6 58 160 0.7x10
20 90 193 7x10
47 120 208 7x%102

*1 Average number for three vials.

CRIALTWS 30 LEBbh3. WFhirlTd, &
DD THHIo BFHYEFT & LT o bz
1090 & 2§ % OrteliF A3 TE No. BA Stz 5 2,
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DHeagEhic.,
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RRDBII. FHEPEE LB E R THTRE
4 BBz GI 50 AL+ PEu s oo, 5Y
AR XU IR AT 5 B gl imo
GI {izFsE L.

2) WABKHE»Y YA REREHRHO1IDELT
BIRFEEC LY Al niger OFEHLMNE XF 2X103
BaRTIaRAES Y v A2 biFf. e 5,
DO ATN AN & LML 10/g D V<15 R
H GI100 PAE&ic otz L L, WIS TIE5H
HLVEMLTh ot ch oY Table 3 1z
=7
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B LWHIITS b, iUl Sh Tl
PEPHEE 2 T % & S0 dh3 5 0 aa H AR 7 B
TRFLEL o itie LN 2 s & SRRk

TEABHIBIT SN BN Ch o otadd, AL

iEfg A, niger ATCC 6275 2/ ETFRARWE LT
10~103/m ! FINUIGHCRIB R Z2E L. i, AUk
FICE TR D RS oS BB L, MY
107 S XU 1072 iR LB % T -7z, Tabled o
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A. niger BEEROWEMEIITHENEE 4 HRCEWT
GI80 BEXTRLEORIL, RE SR, »IZA
¥l 4 3 HEIE GI150 Ll bk, Bbhiz
hHoERFENFRANRNE LA tas b2
~lic.

Bactec LT TIRRT 2 U A O FRBIC W T MK
OEHARICBEAIATWSD, SEOFEREF LT
Bz o2 b Y —iiRE S FErAlgesZ &0 X
- THIER RO fafEL, FIE Tt/ & oFFiHn

b bR, I RERONE ke LA o RPTM
FNCHT B MR, AT bARBAR T
A B HERENES ST, X DBRNTHS L L4t
mhibivic.
5z iR
1) SANERARRS, 695 (1976), JEAEX

2) H.J. DeBlanc ef al. : Appl. Microbiol., 22,
846 (1971)
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Method of Cyclohexylglucuronide Hydrolysis by the Acid
at a Low Temperature

Toshie TOKIEDA, Toshio NIIMURA and Tsutomu YAMAHA

A method is presented for improved hydrolysis of glucuronide.
This new technique has been applied to the determination of cyclohexylglucuronide in the biolo-

gical samples.
The outline of procedure is as follows.

Ten volumes of concentrated hydrochloric acid are added

to one volume of urine containing cyclohexylglucuronide in a glass-stoppered tube, and the mixture

is stood at 20° for 24 hr.

This method is superior to those so for presented with regard to accuracy, simplicity and cost.

Further, it is capable of more general application, effectively to the hydrolysis of the conjugates
consisted of acid-stable volatile compounds for the following reasons : preventing the hydrolyzate
from evaporation and further decomposition owing to a temperature as low as 20°

(Received May 31, 1978)

Cyclamate %t P RO Ih 5 & &, BiGE
aEh, T bl cyclohexylamine (CHA) iz
EEhs. CHA%R v F RUBcEREET5 L,
cyclohexanone, cyclohexanol (CHnol) XU* cyclo-
hexylglucuronide (CHG) 423 ReizHikZh 512,

CHA o4kt a e Tacdicd, K
o ERMEY T DB CHG EhT5 LEYEL
fe.

CHG ks L T4 Ui CHnol %,
= b+/5 74— (GLC) TEXTS.

DA IR, BER, BESED B WA X B B AaE
X o CfibhTwa, CHnol RINET CIELL, 2
R L ARRE R, PEROBINKARIETI, BE
IBRTE IV

FHEoE, ERTIKSETAIRCI D, FERY

HAIR

B, SO, fhofis koK fific bIcHE T
X3 LD 30 TRETS.

2B OH B

1 EERRE

BAAGE, HEYr¥ (BFE 2.5~3.5kg) i,
CHA hydrochloride % 0.34% XKM{KTHERLT,
fREREL, ERRERSRI. To 24 KRR AT
MU THBRC A L.

2. R %

CHG i, MBI F W T HE > TER L
(mp 140~142,5°, ~ZFRfE : 137.5~139°9), B-glu-
curonidase (Helix pomatia) %, Boehringer Mann-
heim Co. ¥ HEJHL, FOMIITHEIHERER2ER
L.
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3. GLC 100
#H5 4 :3mm X200 cm,
FeHTA 1 10% Carbowax 20M & 2.5% 7KAg{L+ 80
FY Y AYTa~F 4 v L7 Chromosorb G (60~ = ol
80 £y v a). =
75 LML T 160° BRHEHIALL © 280% ¢ Ll
BEHEA DL @ 250°. g
For VT HA (ERD FA : 28 m{/min. 20r
AGRIE : 0.5 kg /cm?, 22/4JF : 0.9 kg/cm?.
#A 7w} #57 : Shimadzu GC-4APF. 01 05 1 2 3

1. HAEOmASE

a) Jupigh s #AHla v (B0m!) &, CHnol
2mg, i 4mil kLD, Kz Tadl 20ml

Be I, HIADB IR ATRE LT
%, K #Ai L7 Dimroth ¥%: (J3¥ :25cm)
LN, WRT, 4REEERT 5.

b) BT « Hifis » 100°8: : CHG K (20 pg/mli)
1m! % Pyrex x5 A% (5.5mmx20cm) &
D, Hlix DURIEOMREFI L m! Nk, FHH, ¥
&S ARrT A REMIINEAT B, eI, DAL, W
Feiti+5.

C) BEHL - JLRINEAE i CHG KWL (38.6 ng/
ml) %, 0.5m! HB\vk I1ml £ H, 0.1M EE%
#2fliie (pH 4.5) JZU¢ glucuronidase (0.5U) % jn

AT 2ml k7%, #F5A8R¥YL, 37° 24 B5H
LOEse5.

d) Hifts - 20° 4
mi %, IR
AT 24 W3

5. EidRfF

4-d) AT 0.5 m i 23R L Y, Ky
Lig2ih, 7K 1mi, 6N Kfgfbr bV o L¥HE 1.5
m! JORbF v Vo a Lbgd, ks, i
AV 7o =—~F0 (HIEEHL 0,046 n-~=vx
FAVefl) 0.5mil b, I ARLLULE
Y=k A~ (- g ARGUOER) 'c'um
Y, =—F ke 2T L, Zh CHnol 0
GLC Zr)iJilatfte Lie, f o SU4t (4-3), b), ©)]
i, TO—{HEt LD, KARU6N KEELF P Y v AW
Mk, pH 13 2% 3mi LU, Lag&lidkchy
WL, HIREE L.

ARG 1mil TLOWLERE 10
Eh, oAk LEE, 2000

Wikt Loz

1. 3FZcsT3 CHnol Rt
PEX D% CHG DRk frEiT 3 1 L)
4, R L. CHnol 23, Uiz b, 2k

Hydrochloric acid (N)

Effects of l.lydrochloric acid concen-
tration on the hydrolysis of CHG

Fig. 1.

Lich LTidlebich.

Z T, WIARNiE D CHnol Eakizlic. &
DFEF CHnol ORHHOIMERIY, Th315% @
B:#HFA) BBV 10% G  FHEIR Th ot
ZhIRIEiEdz, CHnol 2t e i Liciod t
Bbhs.

2. BESKPFTOHBERMANRE

HHEF o BT « 100°IEFEV, 24 2 m I q FRHIR
LT, ol ERERE 0% s Fig. Ligid.

0.1N JKU° 0.5N WL cEIER 83% Th -
fopt, IN DLLCiine ST L.

100° D PECIY, ERERIEAE S BT oh T,
U7z CHnol 2ipfidh b0 EBbh%.

3. BERICIZMKIR

HE R - 100° B, BRFEDMEIE fndedd, AV
R L7

CHG 19.3 pg B U 28.6 pg ZFFFEPIC X b Ay
U5, FhFh CHnol 7% 5.8pg RUT11.5
rg o,

Pllofidtx
his.

4. #HIEEETO CHnol QIEHL

CHnol { LI JgtEA2S1TH D icd, B & v lEgt
L CHnol 2%, FUfsinziiilicd o wietkrid %

ZFoC, Ibofisikogicit o T, CHnol #
20°, 30° JLUt 37° T, 24 MM vE aN—va vl
7o, T OU% Table 1 iTiR7.

20° i, CHnol {3 1009 [URXHBH, 30° BL
ECREUERAMET Uiz, 2oz & X b, ARk
TiL 300 Btt 377 T m CHnol HMLT5d
Dk Bbii.

DX i, WEMOGIERLET &85 [
H{Eiesd., i, SNEEO CHG »FFHINCHA LR

hiaGetho 83% RU* 82% A ifits
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Table 1. Recovery of CHnol after 24-hr in-
cubation at the various tempera-
tures

CHnol
Temp.
#g/Incub. mix. %
20° 8.06+0.13 100.8+1. 72
30° 7.73+0.10 96.6+1.3
37° 7.73+0.13 96.6+1.6

a: Average of 3 determinations (=+standard
deviation)

Added amounts : CHnol 8.00 ug in 2m!l of 0.1
M acetate buffer pH 4.5.

30

2 4ot

g b
S

[ T

8 30 _ I
3 11
E

w 20+

3

E [
= I
E:‘) 107 T a

ll() ;;0 3'0 4'0 5[0 6'0 7’0
Reaction time (hr)

Fig. 2. Acid hydrolysis at 20°
1, II, HI : with the urinary samples from three
rabbits excreting CHG
a: with 360 #g of CHG added to the water
solution
b : with 360 #g of CHG added to the urinary
sample I

BE, HRORELIDERESRIWELEDLSS.
5. 20° TOEMKXSE
CHnol OERRUZRE IR &, 2 OE{E /e ik
SREAR X BN), RUSRER, Flos bhinh

-7z 20° (Table 1) REL, 10 FEOREMR LR
ez TAERR AR L. LofR% Fig. 2
R,

WREKBRC R 5 ok i, 2 R0 C,
BEEERL, ORI 8% THote (thita).
UL, %% (3 oFRAETCIE, Wwihid 24
HEETREERR L (MR I, o, ).

X, R1iz, CHG (360 pg) %ML T, K3 fE
L4 (b)) 3, ZoRMECORBIMRIT
24 R EIZE bh, 89% TH o7,

iz, CHnol % 10.5N A L (18 #g/ml)
20° iz31+% CHnol oREMmPHBA L.

24 BERIRON 46 BERICIE, FhEREMED 995%
B 88% AElR &, CHnoliX 24 BRI CTIXE
EThHDHZ bl

DEDRER Y b, ABuY, BERCHENEINKY
BOWEELASEL LR ThD EoEIMEERLE

oT, CHnol ©X 57, {ERMEDHEILRHINEHE
OMAKSfFEE LT, HATEREN o1

AR R (EREHE, 20° wT) X, fEROBE
FERUFEC L 2 RIMHCES, RET, BELRL
MIofETH B,

RN, BRREREDE OIS GY, EEN
KGR THBECCRATEL L Ebh 5.

AP % 4T 5 1w 47- b, cyclohexyl glucuronide %
I N BT HERRT, BLEREPE g
MU ET.

= i

1) M. Asahina et al. : Chem. Pharm. Bull., 19,
628 (1971)

2) M. Asahina et al. : Chem. Pharm. Bull., 20,
102 (1972)

3) B. Helferich, A. Berger : Chem. Ber., 90,
2492 (1957)
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A F €T (Stevia rebaudiana BERTONI) Ltz BA3+ A58 (BF 3 #)
2ELAMYORITE AT EA ¥4 FEL
Bk Y]« WFE L « YEIRAT

Studies on the Cultivation of Stevia rebaudiana BERTONI, III
Yicld and Stevioside Content of 2-Year-Old Plants

Yukio MivAazakl, Hiroshi WATANABE
and Teruyuki WATANABE

A study on the yield and stevioside content of 2-year-old plants of Stevia rebaudiana BERTONI
grown in the field was made in 1973 under the two harvesting plots, i.e. a plot of two times of
cutting per year and another of one cutting.

Regarding the average yield of crop per year, the one-cutting plot exceeded considerably the two-
cutting plot, the former giving 62.6 g of air-dry leaves and the latter 40.4 g, respectively. In the
two-cutting plot, the yield of the first crop was inferior remarkably to that of the second crop.

The stevioside content of leaves from the first harvest in the two-cutting plot was considerably
lower than that from the second harvest and also than that from the one-cutting plot. Further,
the stevioside contents in the dead leaves and stems were confirmed to be very low, especially in
the latters.

(Received May 31, 1978)
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T, AFEFHA FEMCHe o3 i PS4 v —
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RAERIEWEIC 4ml ORFWE TS, 7VvAr VEK
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BB 80 em BIBRCEL, FAEEOTMIEIHRE
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DORFMRECELIAD Yoo T, Tkt
HHIEE D, THECHILTEIEMEE X DiXshiT
R e otz o CRIGE, BRIRTE L LIt f{E %I
it arzrimlic. ShbLINERRARSEIHZEL,
RN BEE LS, FEHCY > T/l
FINEL, BT Dlerotc. EWTIAL
~ BTN R ZE 5O T DI A bFHEDR
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BERfThWs IR L0 T, FRFERIFIZ DU
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2%, BREOHTHAL 7~8 AoFHENAFEETBH
FTHB. ¥R 6 ATHON 1 ERECIRELL &
PRV, BEED 4o ChhoteZ Edibh b, L
A LEEOAE M 1 BUIE TR 2 BIRED 2 e &
THEIBREOHEFL Y LKREL, &, BLdrE
BB LNTED OIS, ZHILHHRY TRk
5 AP TIRET OFHLBEOIE HENTHO L
DRERTHLANMEERD, EREBFEFNET L
COMENBL AL THS. MBE1IERTED 8
A ORFERFCIZERR D IZKE I DEER O X 5 WwikfH
RERRIENN TN, FE2RINECIRE 2ETYH
I h 2B nWTWnWb T ENFEE I i,

2. mifioma

B REKE oWk BABRSIEL FHIEERSY
B, chbEEDIFMOFINERELT 0. &
IRFERF OIER & & b iCiE 2 EURFER G ERIRE Y B
HE LI T Table 2 iR L1.

S 2 PURFETIR NS 1 E TR EAE L <
€<, 2 ZELHERBEORNENTT E .
R IETCRel ERokh Tt Lo 5 BREEO KR
AT ECC ENER NS, REETDOI O
FULET L ENAECHY 63% &ich ik, & 2[EIR
T 47% WIS T3 5. chixE s LTS ©
DN X AT oh, & QRBEE TS
EEDOBRBMMINZE bz L2k 54, —EIE
EOWL B LT k5.

o E2EN Y & 1ER D OFERIRER BT S
L, AERTz 1 @MY OFR e E o TE
h, Table 2 75 1 @A) bizxi-+23 2 [EX] D DRED

Table 1. Growth status of 2-year-old plants Stevia rebaudiana BERTONI at different times
of harvesting
e
Harvest Plant Plant Number Diameter? Leaf size
height spread of of stem .
Number Length Width
per year cm cm stems mm em em
2 1st 55.3+1.5 29.6+2.4 7.9+£1.3 5.6+0.4 7.24+0.4 2.9+0.2
2nd 80.2+3.1 45.5+1.8 7.3+1.1 4.2+0.2 5.5+0.3 2.3+0.1
1 120.0+4.4 76.2+5.2 7.7+£1.3 8.7+0.4 6.3+0.2 2.5+0.1

1 Mean of the longest 2 stems
2 Mean of the largest 5 leaves
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Table 2. Yield of 2-year-old plants of Stevia rebaudiana

Harvest Whole parts Healthy leavy
Fresh wt. Air-dry wt. W,/ Fresh wt. Air-dry wt. Dry wt. L,/ L,/
Number
or vear W, W, ‘A L, L, L, L, L,
per y g g % g g g % %
2 st 104.1+10.6 20.7+ 2.0 20.04+0.4 56.5-+ 5.7 13.0+1.2 11.3+1.0 23.2+0.4 87.2-+0.1

2nd  206.7+12.8 57.9% 3.5 28.140.3 95.5% 6.7 27.4+1.9 24.6+1.7 29.940.3 89.9+0.2

Total

310.94£18.5 78.7+ 4.3 25.5+0.3 152.04+10.6 40.4+2.7 36.0+2.4 26.7+0.3 89.1+0.1

1 513.0443.7 164.8+13.4 32.5+0.6 197.5+14.4 62.6+4.5 56.4+4.1 32.7+0.7 90.1+0.6
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FHI A ¢ A5 KT (Stevia rebaudiana BERTONI) OBIZCET 2532 (34 89
BERTONI at different times of harvesting
Dead leaves Stems
Initial wt. Air-dry wt. DL,/ Fresh wt. Air-dry wt. Dry wt. S,/ Si/
DL, DL, DL, S, S, S; S, S,
g g % g g g % %

0 0 47.6+ 5,2 7.7+0.9 7.0+0.8 16.2+0.4 90.2+0.1
4.4+0.5 3.6+0.5 80.5+3.1 106.8+ 7.1 27.0+1.9 24.0+1.7 25.1+0.3 89.0+0.1
4.440.5 3.6+0.5 80.5+3.1 154.5+ 9.0 34.6+2.0 30.9+1.8 22.5+0.4 89.3+0.0
9.3+1.0 8.7+0.9 93.8+0.8 303.8+31.2 93.5+9.7 82.7+8.5 30.9+0.6 88.4+0.2

Table 3. Stevioside content of different parts of 2-year-old plants of Stevia rebaudiana BERTONI

at different times of harvesting

Harvest
Healthy leaves Dead leaves Stems Leaves from
Number % % % Paraguay
per year 7
2 Ist 16.0+0.8 1.44+0.5 12.8
2nd 22.5+1.0 10.7+1.4 1.4+0.3
1 22.6+1.2 4.2+1.1 6.7+2.3

{EM ot FRWMEEBIVCETIIAFEFHA F ELMETPHT S,
SERELIEL, EREBECEVWC EAHRSHh
7‘:ﬂ x Rt

ARERITIB YD AT CA4F A FOBRRHBH 1) BEED, WIEL Bk, 17, 154 (1974)

IR, o414 EEOATF 2) EEED, WWOIT, EREZ :ibid, 17, 158

9
S R E T A S R S (1974)
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Antitumor Effect of Compounds Synthesized in the

Division of Synthetic Chemistry. (II)

Michiko MIYAHARA, Shozo KAMIYA, Masahiro NAKADATE
Shoko SueyvosHI, Masayuki TANNO, Makoto MIYAHARA
Ikuo SUZUKI and Shigeyoshi ODASHIMA

As an extension of this series the antitumor activity of new 63 compounds synthesized in the
Division of Synthetic Chemistry was tested with Donryu rats bearing AH-13 cells and also with

CDF; mice bearing L-1210 cells.

These compunds were divided into four groups of nitrosoureas,

heterocyclic triazenes, heterocyclic azides and miscellaneous compounds.
Some of the nitrosourea derivatives were highly effective against AH-13 and L-1210 cells.

(Received May 31, 1978)

FREBOWI2GT, B 47 £ 11 A Dl
HEBESEEHOA 2 Y —= v 23, BREELT 1621
DEEHEDWCAZ Y —= V7 ERT Uiz, BHIO
99 I oL TUL T TR AECHE Lic. SEIRFTS
LS&m&hic 63 # (E-100~E-162) DA 2 Y ~
=V I/ERERET 5.

1. RyV—=Hhk
(1 AH-13 A2V ~=V ISV AT A

SEER LR 5 7. 1oL, RRHEIEER
TEOXSEELL.

AH-13 R 7 Y —= v Z DR EEIkE

] £ F =
|
308 608
-— No Survivors No Survivors
+* 0/6~6/6 0/6~1/6
+ 2/6~6/6 2/6~3/6
++ 4/6~6/6 4/6~6/6

* AL, £ %30 BAFIHWILWLOTY,
NALURTCOEFIEEDR bR DR G-,

[20 L-1210 A2V —~=v /AT A
EENHIEILRTRYCE o .

2. {t&#

SGEA 7D —= v I E{Th oL, 4R/
SEL, ToHE XL, S IVBAERESEA
ZOF¥DBHYTHS.

(1) =teVREFLE

E-101 : 1-(2-Chloroethyl)-3-cyclopropyl-3-
nitrosourea, dp 65°

E-102 : 1-Methyl-1-nitroso-3, 3-tetramethyleneurea,

mp 50°

1-(2-Chloroethyl) -3- (3-pyridinyl) methyl-1-

nitrosourea N-oxide, dp 141-142°

1-(2-Chloroethyl)-3-(3-pyridinyl) methyl-3-

nitrosourea N-oxide, dp 112°

E.142 :
E-143 :
E-144 : 1-Nitro-3-nitroso-3-(3-pyridinyl) methyl-
guanidine N-oxide, dp 180°

E-145 : 1-Cyclohexyl-3-nitroso-3- (3-pyridinyl) -
methyl-3-nitrosourea N-oxide, dp 131°
E-146 : 1-Cyclohexyl-1-nitroso-3- (3-pyridinyl) -
methyl-1-nitrosourea N-oxide, dp 106°
1-Methyl-1-nitroso-3- (3-pyridinyl)-
methylurea N-oxide, dp 118°

E-149 :
E-158 : 1-(2-Chloroethyl)-3-nitroso-3-pyridinylurea,
dp 127°

E-103 : 1, 1-Ethylene-bis(1, 3-dimethyl-3-
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nitrosourea), mp 49° potassium salt, dp 224-226°

E-108 : 1, 1’-Hexamethylene-bis (3-methyl-3- E.128 : 1-Methoxy-4-(3-cyano-1-triazeno)-1, 4-
nitrosourea), mp 101° dihydropyridine, dp 152-154°

E-119 : 1, 2-Cyclohexylene-bis (3-methyl-3- E-129 : 4-(3-Cyano-1-triazeno) pyridine potassium
nitrosourea), mp 125-126° salt, mp>300°

E-120 : 1, 2-Propylene- E-133 : 4-(3-Bromo-3-cyano-1-triazeno) pyridine
bis (3-methyl-3-nitrosourea), mp 90-91° l-oxide, mp>300°

E.106 : 1, 1’-(4-Methyl-4-azaheptylene) bis (3- E-134 : 4-(3-Bromo-3-cyano-1-triazeno) pyridine,
methyl-3-nitrosourca), mp 68-70° mp>300°

E-141 : 1, 3-Bis(3-methyl-3-nitrosoureido) -2- E-135 : 4-(3-Hydroxyamidyl-1-triazeno) pyridine-1-
hydroxypropane, dp 127° oxide, dp 180-181°

E.-125: 1,1, 4,4-Tetramethyl.1, 4-butylene-bis (3- E-136 : 4-(3-Hydroxyamidyl-1-triazeno) pyridine,
methyl-3-nitrosourea), mp 115° dp 197-198°

E-124: 1,1, 4, 4-Tetramethyl-1, 4-butylene-bis (3- E-137 : 1-Methyl-4-(3-hydroxyamidyl-1-triazeno) -
ethyl-3-nitrosourea), mp 115° 1, 4-dihydropyridine hydrochloride, dp

E-123 : 1,1, 4, 4-Tetramethyl-1, 4-butylene-bis[3- 195-196°
(2-Chloroethyl)-3-nitrosourea], mp 98° E-138 : 1-Methoxy-4- (3-hydroxyamidyl-1-triazeno)-

E-121: 1, 1'-Ethylene-bis(3-isopropyl-3- 1, 4-dihydropyridine, dp 179-180°
nitrosourea), mp 69-70° E-139 : 3, 6-Dimethoxy-4-(3-cyano-1-triazeno)-

E-112: 1, 1’-Ethylene-bis[3- (2-chloroethyl) -1- pyridazine l-oxide potassium salt, dp 198°
nitrosourea), mp 141° (3) HMER7T ¥ VBT

E-122 : 1, I’-Hexamethylene-bis[3- (2-cyanoethyl)~ E-147 : 4-Azidopyridine l-oxide, dp 142°
1-nitrosourea), mp 116° E-148 : 4-Azidoquinoline l-oxide hydrochloride,

E-113: 1, I’-Hexamethylene-bis (3-allyl-1- dp 178°
nitrosourea), mp 55-56° E-150 : 1-Ethoxy-4-azidoquinolinium nitrate, dp

E-118: 1, 1’-Hexamethylene-bis[3- (2, 6- 9g°
dimethylphenyl)-1-nitrosourea], mp 88-89° E-151 : 4-Azidoquinoline nitrate, dp 176°

E-114 : 1, I’-Ethylene-bis (3-t-butyl-1- E-152 : 2.Cyano-4-azidoquinoline 1-oxide, dp 168°
nitrosourea), dp 130° E-153 : 4-azido-7-chloroquinoline hydrochloride,

E-117 : 1, I’-Ethylene-bis(3-cyclohexyl-1- dp 168°
nitrosourea), mp 125-126° E-154 : 4-Azido-7-chloroquinoline l-oxide

E-104 : 1, 1’-Hexamethylene-bis (3, 3-tetra- hydrochloride, dp 151°
methyleneimino-1-nitrosourea), dp 56-57° E-155 : 2-Cyano-4-azido-7-chloroquinoline, dp 187°

E-111: 1, I’-Ethylene-bis[3- (p-tolyl)-1- E-156 : 3, 6-Dimethoxy-4-azidopyridazine l-oxide,
nitrosourea)], mp 242° dp 89°

E-107 : 1, I’-Ethylene-bis[3- (2-chlorocthyl) urea], E-159 : 1-Methyl-4-azidoquinolinium iodide, dp
mp 189-190° 125-126°

E-105 : 1, 1'-Hexamethylene-bis[3- (1- E-160 : 1-Mecthoxy-4-azidoquinolinium tosylate,
ethyleneimino)urea], mp 95° dp 144-145°

E-110: 1, 1'-Hexamethylene-bis[3- (2-chloroecthyl) -

urea], mp 168-170°

(2) MR L Y 7TV = VEETIE

E-126 :

E-127:

3, 6-Dimethyl-4- (3-cyano-1-triazeno)-
pyridazine 2-oxide potassium salt, dp
215-216°

4-(3-cyano-l-triazeno) pyridazine 1-oxide

(1) Fofiofediy

E-109:

E-115:

E.116:

O-Methyl hydroxylamine hydrochloride,
mp 143-146°

1,2.Di(4-pyridyl) ethylene dimethiodide,

dp 290°

1, 2-Di(4-pyridyl) ethylene monomethiodide,
dp 222°
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L-1210
Compound AH-13 screening

number screening Max. T/C

E-161 : 4-Hydrazinoquinoline l-oxide
hydrochloride, dp 235°
E-162 : 4-(2-Nitrofurfurydene) hydrazinoquinoline
1.oxide, dp 235°
E-100 : 3-Hydroxy-4-bromo-6-bis(2-chloroethyl)-
aminomethylpyridazine l-oxide, dp 185°
E-140 : 3-Hydroxy-6-piperidinomethylpyridazine
l-oxide hydrochloride, dp 219-222°
E-157 : 3-Hydroxy-6-morpholinomethylpyridazine
l-oxide hydrochloride, mp 185°
Results
- Compound AH-13 L-1210
number screening I\S/f;z?nri‘r}%
(1) Nitrosourea Derivatives
E-101 + 196
E-102 - 109
E-142 + >417
E-143 +4 >417
E-144 - 111
E-145 —
E-146 —*
E-149 — 164
E-158 + >385
E-103 - 122
E-108 - 125
E-119 - 129
E-120 — 130
E-106 — 136
E-141 - 162
E-125 — 101
E-124 — 102
E-123 + >370
E-121 ++ 167
E-112 ++ >291
E-122 ++ 119
E-113 ++ 104
E-118 + 121
E-114 - 103
E-117 — 100
E-104 — 114
E-111 =+
E-107 + 108
E-105 + >273
E-110 - 92

(2) Triazene Derivatives
E-126 —*
E-127 —*
E-128 -
E-129 —*
E-133 —*
E-134 —*
E-135 —*
E-136 —*
E.137 —*
E-138 —*
E-139 —

(3) Azido Derivatives
E.147 —
E-148 -
E-150 -
E-151 —
E-152 -
E-153 —
E-154 —
E-155 —
E-156 —
E-159 -
E-160 —

(4) Others
E-109 —
E-115 —
E-116 -
E-161 —
E-162 -
E-100 >354
E-140 - 127
E-157 -

+

* Anti-AH-13 effect was evaluated by MED
(minimum effective dose) test.?

3. RyU—=HER
HEDEEHDOR 7Y —= v 7RI O¥D X1
FLdbhic.
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AH-13 A7V ~=v2 L-1210
=+ Max. T/C =125
(1) = btw Y REHIE 13/30 14/28
(2) MM LPY 7Y = vIELE 0/11
(3) BIHB7 o VHEIME 0/11
(1) Zofbofbfrty 1/8 2/2

ROz I\ TiT, AH-I3 W& R Lo b sy
s 32793, L-1210 ik 13/32 TH HY, SEoOH
&40t AH-13 i LCihhiemLich o L
7o MM TARLTWAHIEEHDE R, 7Trxrl
O FE 2 bh, —ficit AH-13 wi)hi =L
RTWEEL bR TYW Ay ) —=v 2/ AH-13
ST &, SED A2 Y —=v 2D HRTI
L-1210 izt LTy e m b &2 &0 o fo. L-1210
b 5% B-100, E-140 2 ETNTC=br Y
REFHETOWTORBE Lk, LYV 7Y = v,
7Y FRLofioftio L1210 wxd 2RI
BChsa, =tr v REFLkodwe L1210 i
BN RTLoRnEDALRE., 2Oz Lizown
TiL Gann W3 TRIREFHE LD,

GEIOAZ ) —= v IR X bbb X 5, AH-
13 PaRESE, L-1210 i {SRESHE i irE 2 &
Hicvs, MUECfToTWd X5, HEO» bR
5 2 HHIOMSMEEHEoTAZ YV —~= v e THE
LN THB EEL DD,

*i, AH-13 e RTiorid Ll
1, FYTY = vRT O PBEIMEO X DT LR
THE LTI RDTHR LI DO, A2 Y —=

VT hotel ERSHT bh, FVFLAHER
X APEEMFIRA O L 235 hdbhie. 1
B XY, ReaBEORWLORERDTTWLH
BEOH BN OENMEE 0T, ko
RS & 3 o T3 %R T b D iad i ROl b
hisw, BEBAE I LW ITEBELZEEE DD
DTV HLAEREDZANIT L T, FLWEER O
BRELTT R

7e%s, AH-13 & L-1210 O 4 i\ P 257
LIkt = v v o U7 LSO TIREIRTT
oW TR T 3 FETH 5.

AYFR O — ISR H A AT X » 2.

b N

1) ZFEMT O ¢ ERR, 94, 148 (1976)

2) Michiko Miyahara et al. : Gann, 68, 573
(1977

3) ERME, WHET @ BARER, 29, 1818 (1971)

4) WHNET B eefis, 2, 605 (1975) '

5) Michiko Miyahara et al. : Gann, 69, 187
(1978)
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Preparation of the Japanese Pharmacopoeia Standard Serum
Gonadotrophin (6th, Control 771)

Jiro KAWAMURA, Hiroshi SATo, Toshio KIMURA and Isue YOKOTA

The Japanese Pharmacopoeia Standard Serum Gonadotrophin (6th, Control 771) was prepared
and assayed against to 2nd International Standard by rat ovarian weight method in collaboration

with three laboratories.
national units per milligram.

The potency of the new Standard thus obtained is defined as 10.9 inter-

(Received May 31, 1978)

197251y Uk BARE R migEEREHes L <
VR (50E) OBRIMHED LoD, 1976
£ 12 ArimiEtEtEiflsr e v (PMSG) o%
ZAFL, Firy POBMER (F6RE) HELET AR
B OENEREE L.
FERECOEERMTIFERLIAE L HERETES
L, BRLTWR, Mo —emEsicdstd
T, PARMERERRRE e VR OBAD L RN,
PMSG JFi & LI, IR T BA L 0 bk
SRLUCHHEEIE R DR E Ui, E et pnEiniie
IvareryoliiiERET BB CKE LRELHE
5z EMNHVOT, WEIMBEEGRALE S LU=
Ve FERESHbUEo B KL, BiseRR
PRS2 ik fc 3 @A X A EBELR TV,
PFURHEGR ONIMZ 10.9 By (HERHAL)/mg kg
ThrT LNTEL.

E S =~

1. PMSG FE =Z#tvV—=ER&dEnrbBAL
ki X 5 BFRARBAE, 1100 ¥ifr/mg Th
5.

2. FERESESOHEE JLE (FveRf, R
AT 90g AIEEAK 1500 ml WiES L,
PMSG 3k 900 mg #Mmx CHEM L. ZOBFKE
AVTZVT7 40 E~ (F— 1+ DA SM 11306, %
T4 X 0.45 2, £2 47mm) 12 250m! o6 [EIZ
SUTHLEE, 2@OAF v LAy Mz 750 ml
FOAN, HEERYTo7. 60 BREEXELL.
BHERBEE, BABEAE, 5By vFvr—2

—HFTI BT 60 REFERERIE L. & O8RS 100
mg FOo7 VIR AR, BEL, FEELRLL
P ek, ThHDT7T VLD B LEER 15 K
FIWEWMD, BEHL, thoomRRELXHE (80°C,
WE, 40 LR, 1.58% ThH-ol.

3. Eik H9WERAFERFMmFEMERR B
EVIZRASRTHIEE S v + OIFREERINK
IO fil ot FefEU 2 EEERENERD (1966 48,
1600 Hifr/7 v 7 ) HfBlER L L, FEEHEREE L
A& L.

4. JLPE  2mERE B EREER 5
&, PHEEERR 10 A& ThLRET L. BER
Yl T, RERA, BipoR#fs, EBBE, A
RER, PUEFRES IURBBERORUGE, 5
X DEE, Hx 0o &R KT ISR Y
T LRRE L.

BEEIATLIERFEROMYPER (BHET
50~90 mg, {EfET 30~50mg) DOEFARTRL T
b, BEAAERICEGERT LS mARRbIEEX
vz i L.

fR kBB

1977 42 10 A ¥ CTRABN» OF bR T 2%
HEEIL, BEteTork.
FERZAWET vy MIBEERY 1 AZ—RTHo
e, BBIA CRIRREREEERFREAL D,
BE XU CINARER LB EH TR BDEAL
.
BEEITEEA S L OC TIREAES 20 B, &
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Table 1. Combined Results of the Assays for PMSG Standard Preparation
Exp Lab Dose mean body no of mean log potency found L value ¢° F'
No weight animal ovarian ratio potency
initial autopsy weight
(mg) (mg) (mg) (IU/mg)
SH 47.8  66.8 12 128.7
1 SL 4.1 651 12 569  _50143 10.6¢ 0.1708 796 1.9516
TH 6.3 65.1 12 114.6
TL 46.9  64.5 12 65.4
SH 49.2 9.5 12 122.8
2 SL 9.2 68.6 12 624  _g0018 1104 0.1832 988 0.0892
TH 48.8  66.3 12 125.8
TL 49.3  69.3 12 60.1
SH 51.3 714 12 152.3
3 sL 9.7 70.8 12 619  _g0247 10.39 0.1112 737 0.0918
TH 49.8 714 12 147.5
TL 50.7  69.8 12 58.4
SH 48.9 745 12 1013
4 SL 48.3 734 12 4.6 _50281 10.31 0.1612 595 0.3790
TH 8.1 72.0 12 9.8
TL 48.7 4.4 12 40.8
SH 48.2  70.0 12 127.3
5 SL 4.4 70.9 12 60.1 0.0547 12.47  0.1810 1134 0.0040
TH 46.8 7.5 12 141.9
TL 4.3 710 12 70.7
SH 4.9 69.9 10 9.2
6 SL 4.9 691 10 362 0.0026 10.06 0.2296 973 0.0174
TH 45.0 7.3 10 9.3
TL 4.9 69.0 10 39.7
SH 4.0 734 11 8.8
7 SL 4.0 731 10 309 0.0414 11.00 0.1456 617 0.3446
TH 3.9 725 11 9.6
TL 4.0 717 10 34.7
SH 8.7 789 11 95.4
8 SL 48.9  71.6 10 4.0 0.0052 11.13 0.1384 519 0.6125
TH 48.9  79.9 11 1010
TL 48.9  79.9 10 39.5
SH 4.5 75.1 10 9.1
SL 7.4 736 10 330  _pomi42 10.64 0.1562 513 2.2667
TH 7.4 765 11 85.0
TL 47.5  76.8 10 4.2
SH 9.5 8.1 11 129.3
10 SL 9.5 N1 10 46.1 0.0026 11.07 0.1130 720 0.1143
TH 9.2 80.3 11 127.2
TL 49.6  80.0 .10  49.6
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Table 1. Continued
Exp Lab Dose mean body no of mean log potency found L value s? F’
No weight animal ovarian ratio potency
initial autopsy weight
(mg) (mg) (mg) (IU/mg)
SH 38.0 59.5 11 50.3
1 SL 37.0  56.8 240 0.0233 1052  0.2725 332 0.0175
TH 34.3 56.2 11 53.1
TL 38.3 58.5 11 25.4
SH 46.2 70.9 13 79.4
12 SL 5.0  67.7 1 26.4 0.0643 10.38 0.1316 707 3.8398
TH 45.8 64.1 13 108.8
TL 47.5 66.9 12 26.0
SH 45,7 77.1 17 13L.5
13 SL 4.6 79.8 18 59.8 0.0011 10.81 0.1044 754 0.1340
TH 45.8 78.2 18 134.2
TL 45.8 73.8 16 57.7
SH 47.0 74.6 19  110.8
14 SL 7.0 7.1 19 4.8 0.0209 11.54 0.1442 1167 0.3413
TH 47.0 75.6 18 120.3
TL 47.0 75.9 18 46.0

SH, TH : High dose of standard or test preparation
SL, TL :Low dose of standard or test preparation
Weighted mean potencies and their confidence limits in laboratory A, B and C were 10.82 (9.97-

11.8), 10.91 (10.1-11.8) and 10.82 (10.0-11.7) units per mg respectively.
Weighted grand total mean potency is 10.86 units/mg with confidence limits of 10.4-11.3 units

(P=0.05).

JAEM 10 BETH 7. BTIE20, 10, 5 Hifrx A
W 3—3 JIRIRERIT o fodd, FLptEIz-o0 i m
B otctcd, MERIGHRO L Dkl 20 Hifrs X
10 AL DRSO & JAWT, 2—2 fEtEE LT
BRI L7, W ORBIL ML S 7 vIKIEE 21T
T, TOFTEFERLL.

BBIAB X OB TR EME 15 10~12 EoT)iy% /[
Vv, SEOBEXTot. CTR4EOBEDD H 2
[ 1 7% 16~19 P Av-ie.

Ll Eo#sH4 Table 1 12377

FHEXNTHRY L {HBRARKOMSA 0.3 T TH
D, LabFETHELTIREDLIIOT, 0 14
FOBER R T &MEATE 5 LB L.

FHMAROmE 20 ML LW EBE L, BHEE
LTHVWDT, &REY ALk a0 THELHE
B Lz k= 5 10.86 Hifr/mg offix{ilz. Z0fFE
BUR A i 10.4~11.3 Hifir (P=0.05, FiHffi+

) 4%) THote. T THRABEEMFEPOEIT
DT, 3T TCORFEIRAL, HAFERFMmMIE
HERRRlcs v 2 v O FIEREES (556 1) ©JIflii: 10.9
Bifr ([EEEIAL) /mg EPRiE L.

& OFENERLT Control 76 « J — X & LT 1978 4F
5 J%s REAT & Dk L.

#2 0 I RBUE AN IR o [EEE R B kR &
kB X OZEH V- 2R ST EC RS L E T
FRREEBREG S5 E3R: WHO i&gihvi-L 2

3.

B ik

1) JIH®R S « 4R, 94, 88 (1976)

2) D.R. Bangham, P.M. Woodward : Bull. Wid
Hith Org., 35, 761 (1966)

3) C.I. Bliss : Drug Standard, 24, 33 (1956)
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On the National Institute of Hygienic Sciences Standard 6th

“Lysozyme Standard”

Tsuyoshi TANIMOTO, Isue YOKOTA, Yukio NAKAJI,
Toshio KIMURA and Jiro KAWAMURA

The sixth “Lysozyme Standard” (Control : 771) of the National institute of Hygienic Sciences was
prepared. On the basis of a results of the test of its potency, amino acid composition and loss on
drying, the “Lysozyme Standard” (Control : 771) containing 1 mg (potency) of lysozyme per 1mg

was authorized.

(Received May 31, 1978)

THALHHERERTI Y V' — & RHEdL (Control @ 771)
PEEE Lo eiiE T 5.

1. Fiaw

Y V- o PRUEE FURE D B Y VT — AfTEESR
(Control : 741) 2 ¥M&E LT, domRtEi-1 6
JUNEITIE-2 1T X o TR L.

I-1 B

(1) v vEsENE (pH 6.2)

EARERIEY iR S hic it - TRl L.

(2) &5

Micrococcus Iysodeikticus ORZIRTHIE ({b2rT e
FoROHRLD) 2T, SRR Rl S hi-X
TN,

I-2 k-1 30kks X UEHEE (Control @ 741)
BTV —g— (YY) AYA) T 2RERIERSR L,
< ofy 80 mg (HH) IS T ey, £
hhiz pll 6.2 0V VAL A Ind CETC
100m! &%, =0 2mil FTorERCL b, pH
6.2 o) VB I T h Zh e IERIL 100
m! &17. Wit 2mi (B XU 3ml
(WILL) ForIERGlt b, pH6.2 oV RN
WA L CIEREIC 50 mi  E Uiciia e h Gl
BURHERG VONIERORITG W, ASR TG s U
JULRERRE R e s, T 3 mil ok Y
b, WEird AKizk b, 35° T3 AWMLY 2. Fhz
35° T3 rMIMmE LM RhER, oL ERE
¥, SIS S YO MRS SE Smi o
ZIEFCAL ), ThThi 3 & 0EITE ARCARAT
Thns, 35° T 101 S LiciZieo %, KEi

BE LT 10mm, % 640nm itk 5HRKEE

FIET S, TOYRE IEEHEL, ThThoiiz

DWW} bhtc 3 EoillEflingE % ETL, ETH, EsL

KLV EsH &L, RRICX - THMEER L.

R Img thoy v — 22k (mg (OE))
=J)hk

w JEE (Control : 741) ol (mg (Jf))
Aol (mg)

%A L, MiEfL=Antilog -

F=1/2 (EsH+ESL—ETH—ETL)
E=1/2 (EsL+ETL—ESH—ETH)
I =log 1.5

I-3 wRE-2: SRRV s ER s hio el kd
R

4 RRER wlisl R IvERE-2 ke
BRI 1mg tho ¥ Vo— Al (mg (IH)) %
Table 1 12737,

I 73/8%%

7 3 71U Spackman &0kt - THT
St Thbb, Y VSF—AR0HY 3mg LT
Tz b, 6N 1 ml Zin OWREREHL, Th
% 110° T 24 BERARA R Ute. DA fitde, %540
TR ECHEIEE L, 2R oW T B KLA-3B
B7 3 7EEAVEETHP Lic. #5% Table 2 iR
L.

| 0} TR g

Y vF— a3 Y 0.5 g 2B E D, Tvr—2
— (Y AFA) AR, 4ERERERGR L&D



BARRSY  BmEARTTEERE 6 “Y Vr — AfEER" KonT 99

Table 1. Activities of the lysozyme prepara- Table 2. Amino acid composition of the lyso-
tion (Control : 771) zyme preparation (Control : 771)
Activity [mg (potency)] Amino  Preparation Lysozyme Theoretical®
Exp. No. acid standard
Method-1 Method-2 (Control: 771) (Control : 691)
1 0.997 0.961 Lys 6.05 6. 03 6
2 0.976 0.980 His 0.93 1.03
3 1.016 0.974 Arg 11.3 11.1 11
4 0.969 1.062 Asp 21.3 21.1 21
5 0.971 0.964 Thr 6. 85* 6. 68* 7
6 1.009 0.998 Ser 8.72*% 8. 77* 10
7 1.074 0.984 Glu 4,94 4.86 5
8 0.997 0.915 Pro 2.04 2.16 2
9 1.016 0.960 Gly 12.3 12.1 12
10 1.053 1. 027 Ala 12.3 11.8 12
11 1. 065 1.052 Cys 1.68 1.75 4
12 1.066 1.052 Val 5.80 5.88 6
Mean+S.D.  1.016:£0.0308 0.994+0,0453  ~I¢f 1.90 2.00 2
Ile 5.75 5.88 6
Len 8.07 8.16 8
TEHRIREIE 1.8% Th ot Tyr 3.00, 2.91** 2,68 3
i . Phe 3.01 3.02 3
ELER X ORH Trp 5. 8g#* sokokk 6
Y V'F — ARB ONMIEL -1 T 1.016£0. 0398 CySH 0. 0¥ Hookok 0
mg (), EEE-2 ¢ 0.994:+0.0453 mg (JI{H) N
N R Uncorrected
ThHb, METIL—H Lk Bhafiodso2d ™ ** Determined spectrophotometry®
ORI LA EEZBED LR, R0 7 *+* Determined colorimetrically with 3,5'-
2 A OERTELES (Control : 691) DA dithiobis-(2-nitrobenzoic acid)®
A ARk ot
Lami3ied, TAMEED X —F Liz. AEotsRy Detected only qualitatively
BARENE Y Vo~ A S (Control 1 771) &L,
20 lmg ity y¥—& 1mg (HOM) 28040 E Anal. Chem., 30, 1190 (1958)
9o g 3) R.E. Canfield, AK. Liu:J. Biol. Chem.,
e - 240, 1997 (1965)
% FiN 4) T.W. Goodwin, R.A. Morton : Biochem. J.,
40, 628 (1946)
1) EHELoBRBRORREE, p.17 (1967), E4AH 5) G.L. Ellman : Arch. Biochem. Biophys., 82,
SRR MR 70 (1959)

2) D.H. Spackman, W.H. Stein, S. Moore:



100 (i

4 A B B

& . H 96 & (1978)

B AL A A BT RS, (B AR R AR
“a b P EY— PEER monT

REFETT « (R « RERRE « JIIFKRI

On the National Institute of Hygienic Sciences Standard
(The Japanese Phamacopoeia Standard)
“Methotrexate Reference Standard”

Miyako OuTA, Hiroshi TOKUNAGA, Toshio KiMURA
and Jiro KAWAMURA

The material was examined for the first preparation of the Japanese Phamacopoeia Standard,

“Mecthotrexate Reference Standard”.

The material was assayed against to the highly purified metho-

trexate, prepared in our laboratory, and gave results of 99.4% and 98.4% by paper chromatographic

and thin layer chromatographic method, respectively.
From the assay result and other analitical data, the material is authorized as the Japanese

Phamacopoeia Standard.

(Received May 31, 1978)

MIMSMIER AR (P IX) i, #icictiRdh
7oA b b s~ OFERRES L OBV
(SRR AR RS (BATERITEEERL) 2R L
D THRET 5.

1. SEEE AXvyY -ttt YA

2. RAEGIURE EREBRIA PP rEy—b
EIfeSL (Batch No 639), ¥5Mlxz b b Udp— b1,
B2 b P U F— b7 P VTSGR ¢ g 30
mg XL 10% 7vE=YiILEnL, LLEo7
v H RIS 5. FH Ui s
L, 7t b v TR D, ik, WE vva
b, VLT 8 REER T 5.

IEHAN R D RIFETIA ALY« A S0 mg e 4 2
=AY MTEN L, ZOE T A e TEDY,
JRICTF Tl bhda T 5. 284G 0.5N A3 5
ml i Ukcls, Minine—ahdit+72. Dl
LRkl A v 7S5 v 7o vz — Sp) AR
L, RCHFETT . G, AKcdradse, Bl
FCERT .

TYT=Y e A% —ARIE L 10% T vE=iR
Wolmi oz /7 ~n%ns 100mi &2, (pH
11.0)

0.0IBN7 vE=Vv R M7 ve=27 10mliz
AREMLT10m! L, 0 10m! #&H 1000
m! &3%.

Wiz e~tr 7y 7oRNiEE: : 2 =vE; 10g

CAREMZTHE» LzDb, 61K Y L 200m!
ET B OB, MT ve=Yked Lo,
pH 8.0 it ,

3. RE YCRIKE (BHRE QV-50 R, ERRKiE
DXL (2= v B SM 401 3, ¥+ o2
AERORF I CPERERE AQ-1 &), 4tar
FEIEREET (AAL &L DS-403G &), [T UE
JURATrgemiEl MP-1 5)

4. MEBAEZE fheitioofii, JPIX o—fk
RBLS TURY AL “2 P P vy~ 1" ORI
EREH L.

D SRR AS 7 e~ R 2 mg %,
Tve=sYex2/—AR 1ml 2. o
0.100m! %, 220 20m! 2 AV 5AalzAh, +
AZhiz, 01N HiRgalid (pH 1.2), 0.1N Zfft
Sy ailid (pH 12.6) fn T, IEFIZ 20mi
ETD. (REREDOTAIIE DL Big\), FREh o
YO0 ¥, 1EJE 220~30 nm 12351 % A2 IT A
7 PR s,

2) K4y Al 10mg #fiu,
BIFH] 20 BCiliist 5.

3) ENLE

1) BURIES YO o %L B X U0%
HEEENGY 20mg BREITILD, Tvo=T ez
7~ NERER AT, EfGc 10ml &L, NBHGW
BLORHERE & T 5.

ETHING H s P
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i) Az e~= b 7RI XD HE ¢ A (40
mmX550mm) O—yEd S8 100mm DR i3]
R ETo. AEER, AOIRENTS LUERR
Ao7ve=Ye 22 —-ARWED 0.050 m! %R
Ay PRAWT, BOBD4EDOAEOEIR Fizik
IR LN ARy b T 5. DT, ErAEZAR
7=, 1% 350mm, - 220mm, #3E 720mm OARHL
DRABEBC, ThEThOEREL ARy P LAY,
KizokwXd5e2b T, BHRRLPLT, ¥
TISET A ETHRET S (16 B55)). ©owT, KEEL
F Y YARET pH & 5.8 wadek 0.1M v v
BoAKEF Y Y AREYENY S AR, THRIET
B ORmMB A ROENMEL 725 TRETS.
AEEEDPHL, REL, BMHBHTTA P FLF
W FDAHyY P RERTS. A P PUFY—-POR
Ry PO F 10cm) #HF b, 10ml D
W AR, 01N HEmAW 10m! #EFERE,
FRLC, 15 2BiRE 5 %% AVTiRE > LIGHMT
B, BOBOOWEYA VST anz~ 38p) ¥H
WTAHBL, ThFhoWieo, 0.1N HEEL R
L LTFEE 10mm ¢, $E 306nm k15 BIE
FIELEDOS, ERHS IUABREELOK>GRX
DR BRRE UERT 5.

i) oz r~= V5 7 LB A L7 HLT
va~FvrZein—AS U~k (200mm X200 mm,
JLX 0.1mm) %2Fv, TkALEZAR, 6 20D
HLWRBIZ S v — rRFETS. LU —- T OERS 3
cm OFTICEAS EFEHME TS, WHIER, SEEE
BB IVERRAOT vE=Y o A X7 —LIHFHD
0.030 m! #PIEEy bEAVT, 6 0DHEFRY
DR, FRFEFLARy +T5, ML v—~1+%6
BIERL, o2 L, BIEBEY 150 m! AhT1
WIS g 300 RIAFROFIR 2T 2ART
BIT5. £ 15em BEI®LOL, - 2R
DML, BEZL, SRR TFC, APV —+D
MRy P REITD, AP FVEF—TOAHEY
PR (39 3.5cm) k¥ & D, S0ml OEEREL
AR, FNFRiC0.015N 7 v e= YR 10m!
TNz, RESBET 15 HRESTH. RES L
Db, FhZhORRIFIC 6N HEHH 0.1m! »
ez, WOIFMELDT5H. 2w, 540, 3000
pm THEIL L, XDk DD EEKY 10 m! OIERR
BT E ), TRFhOWT2%, 0.015N 7vE=
YRGEAHAWRE LT, BE 10mm ¢, EE 306nm
EHEITABREEAREL-OL, Bk XU K MEELE
FOKRFER I VEIEMCRIIL, BRETA.

5. AR
1) MER:¥Eh-moERtEonEK
2) FHBRAR2 b FROFRIMRILAR 7 +
A% Fig. 1 2, EREIEE»OTHE LKoY
Fig. 2 Wifk?d. HEMT, FHELIAPPUVIYH—}
T, ORHE JEe b, 1300 et e FRVLIRIN Y B
bbhs. Lil, ZORIIX 10% 7ve=T7RHE
Enl, 7 b v bEETS EHET 5.
3) BABIRASRZ b FHORE, TAN I
I BRI A R 2 + A% Fig. 3 i,

2 100
2
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Fig. 1. Infrared spectrum of material for
methotrexate reference standard
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Fig. 2. Infrared spectrum of material for
methotrexate reference standard re-
crystallized from 0.5 N hydrochloric
acid
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Fig. 3. Ultraviolet absorption spectra of ma-
terial for methotrexate reference
standard (10 zg/ml)

—— at pH 1.2 ---- at pH 12.6
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Table 1. The content percents of metho-
Solvent |- . .
front trexate in various samples by two
assay Methods
Samples Method A* Method B**
Metho- A 100.0% (n =13) 100.0% (n =16)
trexate B 9.8% (n=19) 95.2% (n=10)
C 99.4% (n =20) 98.4% (n =27)
D 99.4% (n=6) 100.4% (n= 6)
Oi;ﬁi,"a]' Samples are identical to those described in
Fig. 4.

Fig. 5. Thin layer chromatogram of metho-
trexate

(A) Highly purified methotrexate

(B British pharmacopoeia standard

(C) Material for methotrexate reference stand-

ard

(D) Highly purified Methotrexate recrystal-

lized from acetone after dissolving in a slight

amount of 10% ammonia water.

Conditions

Adsorbent; precoated cellulose plate (without

fluorescent indicater, Merck Co.,) La)er thick-

ness 0. 1 mm

Solvent system; bw/v% citric acid solution

adjusted to pH 8.0 with strong ammonia

water.

Detection; ultraviolet light.

spots, —— black spots

Developing distance; 15 cm

applied amounts of sample;

---- fluorecent

100 pg.

4) koY BRI 5.78% (n=5), HilA b

PUas—1; 7.70% (n= w,%@ﬁmﬁwﬁﬁ
7.39 (n=1), 71 b YTHFESLANIRA P E vy —
F; 12.60% (n =1).

5)  FENE s BHESEDREY 0.1g % 0.1N ARt

F b Y v aikiE 10mi gL, kik: 100mm G
SETHEE, BTN OEmY TH 1.

[a]®: 4+21.0° (n=2)

()3 : +20.5° (n=2)

(]2 +25.5° (n=2)
6) UG MO R TS S o, BAH
i — ek o R ILUE (2) 12X - T, Hifthoit
Bk Lic.
FRER SRR e
FATV N SV (LY &)
HEERIERS @

*. Methotrexate was assayed after separa-
ing by paper chromatography.

**. Methotrexate was assayed after separa-
ing thin layer chromatography.

TP VTS LA PP LEy—F ©
7) {fise~b s 7 BUEREHE, B
Vg — b, HEERHAERS IOREA PP vE
H#— D7t VTSSO ThAE R 2mg * 1ml!
D7 V/E=T A2 —ARPOIENL, D 50 pl
(100 pg) ZA+Ew PL, REIBLCHIZCRT.
8) EIL:RIWA P FUEy— FR100% ELIcE
ZOERIA Table 1 (oRd. ¥io, KBRS, #
FHBIRA R 7 b A DREHD B, ﬁﬁXbbv%%—k
PEREEETUR LT WS EE D D, BIG sy
HHZTW3HLELBRD. Tol L ma,m%%
PUbEY— bR 109 7TvesvRIncEs LD

B, TEPUYALTHMLICLOLEE L., o
#{fi% Table 1 v A DOIFICRT. Hlse

=Lty {ifse =t 23 TC L O AR

L7chiliiz, Th¥h 99.4%, 100.45% ThH D, Hill
AP PUFSF- P2 EALTWEE Bbn s Hifight
12, A FFUS— PO iRc e Ly 5T T
e i

13 2l
I pig

St

[aE E LTAT- Lo b b v — b 2l

A B R UAS— b, PRI A bbb — B
Gh &gy Ude. AR o AR, R4 b
Pra— b LT, Afre~t 7780 LS
OBk TiE, 99.4%, dikire~ b7 vHNCk
B oy iyl eid, 98.4% wailie.
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On the Determination of Potency of Commercial Lysozyme Preparations

Tsuyoshi TANIMOTO, Isue YOKOTA, Yukio NAKAJI
and Jiro KAWAMURA

This paper was described the results of the assay for the lysozyme potency in the commercial
preparations (tablets : 49 samples) collected for the official inspection in 1977.

The potencies of 13 samples were not more than 90% of the labeled potencies, when the all
samples were determined by the method described in the text. These low potency samples, how-
ever, showed the potencies of 90-110%, when 0.4 M sodium chloride solution was used instead of
phosphate buffer for enzyme extraction. We could not indicated any special component that may
interfere the assay or extraction of the enzyme.

(Received May 31, 1978)

FBHEOINAFFREAE LTHRER T3 ) Ve %

— A EHE TR OVTIRA 52 4R KRS —
BRRAY T -0 TEOREYRET 5.

LEIRFE S ki 10mg (L) &6 27
Befk, 30mg (Hff) SHRHA 22 &, A 49OR
BThHH, TRUEFTD -7, WEIh-hBE
BT RLIE LA Dk, 742 —F 4V
Lt on 1 &kd by, Tt ch o1

FEHE D 7o o U ET 2B Mz onT, 31
P> TREER LR L4+ SRIBFECRE » THlE
Lic. thbndb, HFE0SERAKCHE Lk
DEBEIZOWTIRER 3 2) et > THABATEEA
BIL, 4 @ ERARIFEIZHE » CIHEE D AR I L
7.

1 ®X

(1) v vEEEE, pH 6.2

Y VB TAEF P Y va 10.4g ik dme T 1000
ml &Lk 815ml, MRY vIE—KEF P ¥
A 9.465g k&M T 1000m! & L7-#; 185 m!
ENz5. LEELIE ILRWTFh»OE X<
pH 6.2 i3 5. AEL, APCREL, 1HM
AR fER L.

(2) 0.4M #5{bs bV v AER

ik r Y v A 23 4gKEing T 1000 m! &3

(3) PETTHT

Micrococcus lysodeikticus DFIETEE (BLFETZE
B @i pH6.2 © ) YRBIERHR L I TR Y
R, B L0, KEMWEE LTER 10mm,
5% 640 nm KT BEARN 10% LB X5,
T E A pH 6.2 0V vEHEEERE ML
5. EEWRIAESRFIC L - TREAET T2 &R
HBHOT, HAEFHEL .

2. REFoRME

gefl 20 X & h, TOEEVBECEY, 1ED
Y OEHEEYD O UDEB LTk E, thixi
Tt hos LTHEKE L.

3. REBERGLIUVERBTROAR

(1) gLy vV — s OBBRRBED BB LT
THE L. Thbb, BERES LOEERET v
F—f— (VY AayA) hre2BREEESRL, £0
¥ 50mg (Oill) wRIET5EEEECREDY, ThT
e pH 6.2 0V vEBEREA ML TERC 100
m! 35, 0¥ 2ml ToOrEHIED, pH6.2
DY VESEZw ML T 100m! L, 2D 2
mil PTORIEFECED, pH 6.2 0V VEEHEETRZ N
2 TThZHIERMZ 50mi L, REBERS IUE
R ET 5.
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(2) BMERABETFVr—2— (YVAFL) thT2
REBEZS L, €ofy 50mg (JE) wxtitT3&
EREECED, 0.4 Mk b U v ABEE ML TE
FEw 100m! 5. oW 2ml RIERCIED,
LT () &t UORRs LT 5.

4. ERIEFEE

IR Y e BIETE 3ml o8t b, A
BT AR, oRPITE L, SERDHARTLINGC 35° T3
SRIMILT 5. Blic 35° C 3 AL Ui 3RS,
FIMEYAEWE 3 XU pH 6.2 @V VBHHEITR 3 mi 3D
FIEMIIL D, ThZThiEoIHemL T b,
35° ¢ 10+0.1 4B, BELeoL, KexRe LT
& 10mm, 3% 640 nm =i B RIS & kT
B, HRPHEWN, TEREE I UORBRCOWT, %
Tk SERDIEL, FROBRKECEHEE AT, As
FIV A0 ¢ L, KRR I-TRAE 1mg hpy v/
F— A FEE L.

A 1mg oY VF— stk (mg (JIE)]

_ 1&53:j:}&jr f?:jgé fmoi (mg (O{M)]
=Ao—As “HIR LR FOmE: (mg)

EBEEEDPIRRC X » THH L.

Btk 1824 0RE%
=3A¥ Img oy V¥ —aik (mg (Hi))
S T (m
X etk JR g AT 10

5. RRER

AEEE e Fig. 1 woRd. 10mg (Off) &4k
#, 30mg (M) EFELHERE L Lfko 70% Lk
29% Lty SE—aGHRER LA, LaL 10
mg (Hil) aHEMNE 10~20% DY VF—af

AR LRSI hiEd 2 fITFEE LK.

T OREMSE—AIREEAE (R 47 §£1E) off
TR @ RTH B X 3T, Y VF— 2 WD EER
W, SRRSO OB (1) OFETIMENE LR Sl
WAL (2) ik, Tebhbd LU oL 1Y
DA THINT S i X o TRt L 5
A, CHIE—HONEMIC I AL D EHELLRT
W, L THMLBE R OMB 1) oIk AR
LAt Rt i it dR o R E I B L o 2ok
o, REHGHOMEL (2) o dh i LT
BilL7. Toffil% Fig. 2 it codiicrh
EHRBRCTHTD » eBlEd 2T 9% ULoy v
—~ L BRI L

TeRHIITNC A DR D LI RF2\TER S D\
IR T SR OWTHRE Lic & 2 5, HEE
OEFERSHEERT OB EXW LML TR AN

a) Preparation contained 10mg(potency) per tablet
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Fig. 1. Contents of lysozyme in the commer-
cial preparations collected for the
official inspection

Lysozyme potency was assayed with sample

solution prepared by the method of I-3(1).

T
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Fig. 2, Determination of lysozyme potency
of the sample extracted with 0.4 M
sodium chloride solution

2t Assayed with sample solution extracted

with phosphate buffer

© : Assayed with sample solution extracted

with 0.4 M sodium chloride
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On the Detection of Glucocorticoid in “Health Pill”
I. The Results obtained by Bioassay

Jiro KAWAMURA, Hiroshi SaATOH, Yukio NAKAJI, Toshio KIMURA,
Hideo FUKUDA, Takao HAYAKAWA, Miyako OHTA, Hiroshi TOKUNAGA,
Isue YokoTA, Kaneko YATABE, and Toshiko NAKAMURA

As adverse effects produced by so-called “Health Pill”, KENSAI, were very similar to those by
glucocorticoid and so that presence of glucocorticoid in the health pills was suspected, the bioassay,
which are based on the effects of the steroid on the weight of rat thymus and adrenal glands, and

on glycogen contents in rat liver, were performed for the detection of the steroid.

As the re-

sults, relatively larger contents of glucocorticoid-like substance than that expected in the natural

products have been found in two in five samples.

(Received May 31, 1978)

RRTN 52 4F, “f3E” 7o & RIS X TR
wHeeMEbdh, chbfhbPiealFEH+r 2
VORATEEGAEH I, APENL, ZORE
DRI H it » T2 1R B0 5 b, LFERY
FHROFEE LT RAROBRTHB.

b, TORIEMORBREN 67 va a0
Fa{ FOGHEBREDLRIN, ZAizairFad FiT
IRl O RIRORIBER ETF SV 2~ v
FIUWrMob A Z LML T WS, LicdisaT, &
NO3IDOEBERAOFELHARDL LR, o=
AFad FOFEED Mo #x bhis. *
=T, AFLbRERDE, v rHLTIAD
OIEf o EE Lo s, FoFo 2 hkic /v
azxrFad VIEAZRD O THETS.

AR R 3 X O RBRTTEE

AREE : BURHE THE) 268 (No. 1, 2), [AME
#] 216 (No. 3,4) vt AbkM] 11 (No. 5)
D5 AT, ThXLho¥—ATE (% 10 XD
W) 1z Table 1 DL B HTHB. KAk 3~6 ¥
WED, TELRIHYWL, 50mi o3 AEOIRRE
AR, K 10m! 2z, ¥5AWETHEEER
A5 60° T 10 HHINETS. Ry I ARk
MhrAZx 77— 5SmiEMLTELR 10 4N
3. B, n-~Fyyv 10ml M THLIELE
F1Dd, 3000rpm C5HMEOSEET S, BER
2T, IBT n-~Fwv Sml iz CRKCR
55, wicvrzeirzy 10ml inxTHLL
R DR, 3000rpm T5HMEOHEEL, FHHEY
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Table 1. Mean weight of the test sample

tablet determined from ten tablets

Test sample Mean weight (mg)

No. 1 429
No. 2 359
No. 3 442
No. 4 425
No. 5

424

FRAE <y PRJIIGTEHIRL, 650U 0. 1N fHiE
2ml ANt 50 mi O L, MULIED
Rz 0n, FThiy, #ieA kil kiR s b
VY LREMLT 100ml oFrAflvsxaizAh
. &bz renriczyv 10ml FoTc2MEEED
PR 4 bk ,yynw;avfmmﬁ@fru&
LR, pERahh A by, MIETF CHERE
[H3%. BREDCIHAE 1% (v/\) THY% T3
tween 80 #jhnx C-H4iciEm Lt@‘b, 1m! %4h
itk 225 mg oy o OYEIE T B X 5 A friE
WreMiTILBEL, il X CRITFRERRA O
ARG E Ules Z o3BG RO AR 2 In 2 ¢
2ERAHMUICL OR[FZ Y =2 — & VIMAB M 0K
i s L.

FXFA RSV Ty A2V (Roussel-
Uclaf #8) 4B L, =FA7ra—r 1k
Wt E b, tween 80 % 1% (v/v) &Mk
e me T lml My 522 v 90 pg, 30 ug
BEIV 10 pg HHLHEEREMHL, it X ORI

LAY N T 2R L ORIT7 Y = —
¥ URIMRRBOF #4922 VL E Uik,
TvieviRE: 7vEry 0.2g1295% Wi
M TiE»L 100ml L Lk
Falds X OEIFFBH AR « 2k 4~5 M Wistar
FEEES v P SWE—TEL, RRHFRB L UT 4
AZ Y UIEWCRGE kg M) 2ml oFT1E1E
SHIMETIENNL, 4800HNZS v 2T LTl
Bitds XURITF O M2 e Uie. ads, SRR
ZEIL D tween 80 % 150 (v/v) HGULARHINITE
L= 05
2702 —5 vk 46 4~5 WMo Wistar
FHEME S v P TIER—FEE L, 1SRFRISRK DA X 5 %
THA LD, REERS XUF 344 2 VVIER
{6 kg M b 2m! oEC TS Lic, Wit
i3 tween 80 % 0.5% S4BT EY RIS
Lz, 7.5 RIS v P RBI LA Ty 1g o
IR A LERE L0 b, 30% ARMEH Y w2 2
mil BN ERARIEST 20 SmE L, WE, B
F YT ADRIGE lml s LU 95% =F 1T 0
=~ 3ml FnZ, WOUEAGS CH 30 RN
U OBLH L, Rzl mEE (3000 rpm, 10 4
M) LThERRRIET, B ER 2miginL,
23T 9B =FLT Az~ 2.5ml g, B
BO4EE (3000rpm, 10 4¥R)) L CiLEM R i,
oW E ML CEMEE 50ml &L, 3B
e Lic, REOK uéﬁLt@%,lml¢Lﬁ):
—~ 7Ry 20 ug X HITKRTHR L, RBRATIK
Ll Bz lmlshry o~ vy 20.ug TED
FIEWRFEL, kY o~ VIR E Ui,

MR 0T F 9 2 2 Vv e Lic, Coiiir ABRTINS Y07 Y 2 — 4 VHRERA I mi 25~
Table 2. Weights of thymus and adrenal glands of the rat treated with dexamethasone or test
sample tablet for 3 days
'Ircatmcnt Do>e (mg/l\g) Thymus wt. (mg) Adrenal wt. (mg)
Control 436.2+34.2 22.83+2.12
Dexamethasone 0.18 104.24+21.1 16.42+1.33
0.06 216.1+22.5 15.72+3.54
0.02 283.0+43.2 17.96+2.62
Test sample No. 1 450.0 171.64£23.6** 16.044-1. 70**
No. 2 450.0 333.7452.7* 18.50+2.65
No. 3 450.0 341, 9455, 0* 20.16+1.11
No. 4 450.0 368.6+53.5 20.38%2.11
No. 5 450.0 187.24:29, 9** 14.05£1, 12#*

* (p<0.02), ** (p<0.01)
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2Eh, Thir7vie vERE 2ml 2 TEM
L, 80°C ¢ 25 AHEmE#ALLDD, Pk 620nm
BIFLIHEE Ar FXU As #HIE L. ChBOfE
BERARCRALTHE gk sV 2 -7 vEERD
7.
B lgho 7y o~ vE (mg)
Ar : REAFFHEOBRKE
Ag: 7Y a—5 vEBERORE
A HBRE» SERRARE AR LckRoBRE
"
B : B OHEE (g)
C: 27V a—¥ Bty 1mldp sy a—4¥v
OF (mg)

EN i S

Folids X OVEIRGREECEA

HFHREFROMIES YCRIBOER Y Table 2 TR
3. Hifk No. 1 & No. 5 D5 FCIIABEICLE:
LCH LI flis JORITOWMEMBRELTWS =
Lhhd otz Hifk No. 2 & No. 3 05Tl
IR BECHENGRELTWAHEIRA SRS D
0, FoFEETNEL, BIBOEERICIIEED
ENRDLhich o, Eiz, Bk No. 4 o5
Tz, FIFOWMHE THRIEL OMICHERITLD
nish -7z,

—J, FE¥r2VVvREFORBELIRL, BFE
& DORMCHBIE RRD B T LR TE e o, JlR
TEEEF 05RO & OO BEIGHEICE
MRS bR (90.05), WRAME DR

Y=—192.64 X4-545.30

Fov, Wohcilik X ORERRERYEHE S
HI 5 ELBbhatE, No. 1 & No. b ZonTF
92V TBLhERBERIEREZAWTEOEE
THEMEEYAREY T 22 Vv UTHETS
L, Witk No. 1 X 1grh 193pg, No.5ix1g h
160 pg #BHTHZ Licieb. 2L, ThbofE
R2HLETHRHTH .

Fr2 V= -5 vimER

ZRERONE 1g ¥hoFHrya~-»rvEk
Table 3 iwiR3. #ifs No. 1 & No. 5 Q5T
BRBRE LB LUTHLRRFZ Y = — 5 vorins
b bhte (p<0.01) 2, Fofioik No. 2, No.
3, No. 4 OHEMTIIABEE L OMICEE DAL
DRk ot AERTOF F9 2 & V VRS

50

Table 3. Influence of test sample and dexa-
methasone on the deposition of
glycogen in the liver of rats

Dose Glycogen
Treatment (mg/ke) (mg/g) (+S.D.)
Control 0.49+0.18
Dexamethasone 0.09 18.24+3.07

0.03  12.01+2.02
0.0l  4.21+1.96

Test sample No. 1 225.0 8.2741.80*
No. 2 225.0 1.60+1.66
No. 3 225.0 1.83+1.62
No. 4 225.0 0.58+0.31
No. 5 225.0 5.90+1.59*

* (p<0.01)

BFAFZ Y 2~ vRERBEEOMNK E OMICER
PIBFEAGES b (p>0.05), kA O HARERICANE
bHhie.
Y =14.70X —10. 23

COEMND, Hifk No. 13Xt No. 5 w&HZh
BIF7Y =2~ vIERYEEF 2 F2A X /v EL
THET5 &, Th¥h 1g b 8lpg XU 5618
Thot:.

* 7

Bifk No. 1~5 oI OWTHRAIT v P icds
A RGREIE R DO 7 Y = — 7 vHI{ER ©
REAL, WIFhLFFy 22V Vick 3BE s RIGE
FCEELED bh, ARl X 2-2 BEkE LT
OFFER Y AMBE L e Y BEoEm ki fl
BATRETHAH N, AFLERGRECHBE >,
ELBETASMA e o to e, —BAKIC X B4
e e TR U CRERANC B 2 T o .

ZORBEEREM S, ik No. 1 35 X0 No. 5 it
Honerrazrdal FOSENS bR, 7
FHARXVVELTEDOBIEOSERYHIBTS &
x, WIREMECRThEh 1g iz 193 ug B X
160 g, Ete, FFZ YV 2 —# VI T 8l ug
BLIUS6pg Thote. i, ZOTREORLER
B W TREIBEEOWAR S B ESTH L
CEWZ EXVRER, ThbiRET2LE, Thb
FRAZARRAR L ZEL DhiVWHERNSED T
FH2EVUBHEYEAETACLRBEREIRLEDL
h3%. —F, ik No. 2, No. 3, No. 4 oW\ Tiz,
WlEs LORISEREER, 7Y 2—y viEowThic
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On the Detection of Glucocorticoid in “Health Pill”
II. The Results obtained by Thin-layer Chromatography,
High-speed Liquid Chromatography, and Gas chromatography

Jiro KAWAMURA, Hiroshi SATo, Yukio NAKAJI, Toshio KIMURA,
Hideo Fukubpa, Takao HavAkawa, Miyako OtA, Hiroshi TOKUNAGA,
Isue YOkoTA, Kaneko YATABE and Toshiko NAKAMURA

In the previous paper?’, glucocorticoid-like substance was detected by bioassay in two within five
samples of “Health Pill”. In this paper, the identification of the glucocorticoid in the same five
samples of “Health Pill” was attempted by thin-layer chromatography, high-speed liquid chromato-
graphy, and gas chromatography. Consequently, dexamethasone was identified in two samples which
have been confirmed to be positive by bioassay.

(Received May 31, 1978)

FARIS2 4, THE3R] fe KRR I 5EIEEY  HB7 v F=Ye v, Btz rFs Vv, Bifie Fr =
thEmEilficeh, chofihhieBF g rr e AV, BREEGERHEHAL, 257V =Y
vORABEN SR, T, REWEREOVIFRET vy, FFEFAEVY, Rx2x VY, arFary
SRERE T, RS S Bifkh 2 Rffim s a = RV, BRT VA2 Vv, BRSZ A2 Vv, HE

rFad YOREYIDRY, ERE ARV, RABRRE2AZ Y, PV TAY
ZZT, S0, LENEIVIFE, JMillre=rs IRV TET—FRUTAFY IR YT = FiT

Z 7k (TLC), Widififkrme—< 1 /% 73k (HSLC) WIS ZR M L.

RO Asm=< 77573k (GC) &, il 5 T ORI, IR AR L.

BlfhiciiEn T Eh A 70230+ 24 Figown TLC Ui, AA 78l Ava—F+v 7oy
THEE Ty, A0 oG L fliifeih 4 GFyy, JEX 0.25mm 0 0% 110° T1H

SEuh 2 BBz T ¥ 4 2 Vv OULER RS DT NG LTI L

Wi T 5. TAAIET A =T 5 7Y v AR (BT Ri)

L, TA—~F bIVYVTLDRAR )~ (1-200)

€L oo
VHINRKERIE S MY YA D AR 7 — AT (3—25)

1 HESIURE SER TN TR L.

HIE TN TR A, B (A% No. 1, No. 2,4-Y=tmr=z=re VIV (DNPH R
2), TE%¥] A, B (¥ No. 3, No. 4) U TH %) 12, Hifit 10m! L=% /-4 90ml ORI
Pest) (B No. 5) it DNPH 100 mg # fnx C#H L.

FLFSV, eFRanF Sy, Sur=vay,
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2. BREZROAN

i) TLC AREFRE

AK 3~6 Kk Ly, TEZRFMAYIL, 0mi D
R ABIEF AN, K 10m! Nk, 5 RAET
MERELNRS 60° T 10 HRMRET 5. ke, ¥
AR BENRSAZ ) —A5miI¥NETEHiz10
SREMET 5. &%, n-~F+v 10ml 2z T
LAY BELOD, BL0HETS. EBREIBT &
BT n-~Fy v bml M CAKRIEETS. K
iz, v2uaxR v 10ml 2N CiLLEDRY,
EOABEL, MR E 50 ml ofWEFBL, 0.1
N if 2ml #hxs. WMLKIRVBELLDS, T
Fafk ke Bl SkMHB - Y vaFe2mLT
10m! ©3+A77 A2t AR, IHI-Y 7B IAR
£ v 10ml Foc2ERBEOHELIEIEL, 7
RrAAZVEEEL, RETCHRERRLS. BEDT
AR = Iml ML THENT. DB 5RO
WT 5.

ii) HSLC Ryt GC BRAHERE

i) o TLC HaEHETR 1 ml 2GR ECifRic 2
Ry b5, AR, TOWMROWNR2 Az s v
FevVrvRUarsyvolEw 2 pl 2ARy
FTA. R, VIR ARR Ve AR )~ LIRTE (90
8) BIEPIBEL LT I83em REILI-0OBL, T HIT
[ CRDIGIE CRBORIER T 5. BPIE, S
(254 nm) ®#BEHL, Fr¥F=vVe vRFarFV Y
DARy MELER TV F= Ve vRUEH2AF Y
YDAEy FERHEYTSEIOET RN EH]D,
ThEh 50ml 0B AFERTCAR, 22/ -1
EML TR LN bE EEEIRBEELOD, FD
SHETA, RBEY 100m! oFAazrvicikl,
B 10m! o c 2 EARABOREL Ty, %20
WBIREL, WET CHEELRETS. hER, B
lcax 7 —n 1ml 2 CHnT.

3. BAERZORH

i) TLC &4v HSLC BELESE

BORBDOD a2 rFaf ¥ 10mg 2EEC
Tkh, Zeehbh e =g ) =AM (1:1) 2Nz
TiHm L, EfER 10m! 235,

it) GC BHEERR

2 VAT r~A¥ 10mg 2YiFEicith, vr7en
ARVEMLTEML, FEiEc 100m! 235,

4. BELIUAEEHE

i) HSLC

Wit c BN 6B BHEEN s n~ /5 7H, B
3% « BRI DRI EIEE) (BIR 242 nm), S7EE:

YVZ7uynry RP-18 (5um) # 15cmX4mm i.d.
DHZAEFETALIZL O, BHHEROHE:: K- 7
r=FUARK 6:3),
0.04~0.64 AUFS,

ii) GC

HiA o BB GCABM My A 2z v = k5 7,
Bl oR « KF A A+ LS, AT : 1.5% OV-
17 on Shimalite (80~100 2 v > 2) * 1 mX3mm
id. OFFANT AT TA LIS D, DHETHRE:
270°, tRIMBRUAFHEARBRE 300°, F+ Y7 —
HA L @FE20ml/min, 225K :1kg/cm? K 0.7
kg/cm?, F 4+ — P A~ ¥ :5mm/min

5. #B{EZE

i) TLC

WM 2 e TLC MEVEWEIR 20 ! % 1 9T,
TLC MESHEH W 200 % 2 ARy bT5.
Fig. 1 BR) &, Lr7vrrxve 22 ) —LRE
W (90:8) X —RTEEH L LCH 13em EJAL
Db, RIEL, T HEHE=F 2 TRTTRINENE
EUCIIRERIRET . ZhicsRstee (254 nm) # M
HLTRED LR DZETORMIRRIEDO AH v P
A% Liob, 1B BT R, Lo 11
iz DNPH MA¥ixHscmE L, —/RinT 5.

ii) HSLC

HSLC JHfRdsEmss Lot HSLC HRKH O —E
fi% HSLC ¥#:ffticiEAL, WET5.

iii) GC

PR T - GC MRFHERR DY GC JREHRGE 2
gl ok GC FHAEAL, ETS.

PREEET ¢ 38 No. 1 U No. 5 @ GC JH#RAK
Wik, FhER 0.1ml Bt 0.05mi FOIEFRC
Iy, 7= RWIRARS. Jlic, FFH2x Vv
O GC JAPIREREEREK 0.5 m! #IEWRTILY, 32
rRBRTFICARD. KiFH CEREF ALY LS bk
FEREET B, ki, EEER Vv s 10mg RUY N,
O-YAPYAFATYATELT I F(BSA) 0.2m!
2N TEEL, 50° C2HE btV A 7+ 4 v U Ak

(TMS{E) %57\, 3R No. 1 Yt No. 5 4% 5
pl, Fxyrz2 /v 2pl % GC WTIEALT
WET 5.

0.5m!/min, V v 2

4)-i) o TLC FpfEHkic fEv B L #5E, 3R
No. 2~4 =o€, TLC BEEBERCHVW: v
2Falf Ko Ry {HIGYT Ao BT JRER
U* DNPH REOWHIZRIGHEER ARy MIREH L
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T Table 1. Retention time of some glucocorcicoids
iZ .
= e ':{ name Retention time
:; (min)
i Selvent fro
Tt T T s s R . Hydrocortisone 6.3
! Prednisolone 5.9
;f : Dexamethasone 10.3
g y 1 Betamethasone 9.7
- Q0 i Hydrocortisone Acetate 15.8
OO ! Prednisolone Acctate 14.5
Cf 0° 6 I o
Q i Cortisone Acetate 20.5
[]
| } 00 ! Condition : LiChrosorb RP-18 (5pm), 4mm
b ! ¢ (i.d.) X150 mm.
Salv : Acetonitorile : Water (3:6), 0.5m!{/min, UV
Solvent I ' (242 nm), 0.64 AUFS.
Fig. 1. Two-dimensional thin-layer chromato-

gram of extract of Sample No. 1

a, c¢:dexamethasone 2pg, b:extract of
Sample No. 1

Condition : plate; Merk Co., TLC plate silica
gel 60 Fys, pre-coated, thickness 0.25mm,
solvent system; solvent I, dichloromethane/
mcthanol (90 : 8), solvent I, ethylacetate, de-
tection; UV light (254nm) and both BT and
DNPH reagent

= 0
!
2
g 0
T o Y
° oN
P 0
v}
/___,_D Qo
b
Solvent 11 —
Fig. 2. Two-dimensional thin-layer chromato-

gram of extract of Sample No. 5
a, ¢ : dexamethasone 2 pg, b : extract of Sam-
ple No. 5

Richotz. UL, 3 No. 1 Ut No. 5 TiZ,
Fig. 1 RO Fig. 2 WRT I sy r2/vo
Ry {43 BN ss iR 2 $8%, BT 3R

Dexamethasone

| S — T
0 4 8 12 16
Time (min)

Fig. 3. High-speed liquid chromatogram of
extract of sample No. 1 purified by
thin-layer chromatography

Condition : column ; LiChrosorb RP-18 (5 gm),

4mm X150mm, eluent; acetonitrile/water

(3:6), flow rate; 0.5 m!/min., detector; UV

(242nm), 0.08 AUFS, sample volume; 2 u!

THsE(, DNPH JUBTHEOR AT B ARy Pl
Wic. (Fig. 1 Bt Fig. 2 ofHEOHN)

4)-ii) o HSLC ok X b Ak No. 1~No.
5 I\ THRH R 1T » 72, HSLC JUERHEYsE 1 pl %
HSLC Mt A LI E E{ibh b KMy raan
F a4 VORI Table 1 2R3,

2k No. 1 XUt No. 5 o2z m—= bt /5 A% Fig.
3 R Fig. 4 Wikt W#He b Table 1 oF 4
A2 Vv ORFHEHG R CAric © — 2 250 1.

FCC, FEVAZ S VORREDLDITLT ¥ 2 2
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12, [Bor~ 27 7k,

EHEEE I P IS TEROF AR T 7R Y BIER 111

Dexamethasone

0 4 8 12 16
Time (min)

Fig. 4. High-speed liquid chromatogram of
extract of sample No., 5 purified by
thin-layer chromatography

Table 2. Retention time (tr) of dexametha-
sone, hydrocortisone, prednisclone,
and compounds in No. 1, 2, 3, 4,
and 5
tr (cm)
Dexamethasone 4.26
Hydrocortisone 3.60
Prednisolone 4.07
No. 1 4.25, 4.51, 9.18
2 N.D
3 N.D
4 6.17
5 4.28, 4.56, 6.38, 9.36

N.D : none detect

Vv oEERETE YR No. 1 RU No. 5 oREBT
Wik, HSLC WERIEAL, WERTT -l L Of
B, FX¥H2 2T VDOE~7DEMNRFAZR B 2 &8
HEINLOT, FFHPA2 Vv ThDT LXBAL
fo. ¥ No. 2~4 o\ T HSLC HECHIERTT
S, ZES vz anFal POy

Table 3. Retention time (tr) of dexametha-
sone-TMS and compounds-TMS ob-
tained from dexamethasone, No. 1

and No. 5

tr (cm)

Dexamethasone 1.31%, 2.43, 3.92, 5.18
" No. 1 1.34*, 2.45, 3.98, 5.20
5 1.35*%, 2.50, 3.99, 5.26

*retention time of cholesterol-TMS :1.31
(2. 62 min)

Time (min)

Fig. 5. Gaschromatogram of TMS derivatives
of extract from sample No. 1

a : cholesterol-TMS, b, ¢, d: dexamethasone-
TMS

Condition : 1.5% OV-17 on shimalite W (80-
100 mesh), glass column; 3mm X1 m, column
temp. ; 270°, detector temp.; 300° Ny; 20mi/
min.,, Hy; 0.7kg/cm?, air; 1kg/cm?, range;
16, sensitivity; 10° chart speed; Smm/min

BT — 7 % BDT 52 ERNTE ot

4)-iil) © GC BfEH: I THRE No. 1~5 ot
Bt R T o, D8R % Table 2 RT3,

Ak No. 1 ROV No. 5 & onwCFEH42 xS vD
BRI E—F T A PR~ 7B A S hic. 22
T, THH A2V VOREZRED AN No. 1 20 No.
5 wownt, 4)-iil) DIFFEIEZAV, F¥yaz
Sy TMS {bfEieonTHEETo%k. TOHE
%, Table 3 ¢ Fig. 5, 6 i3,

FEH$2 2 Vv TMS {biElX, Zo&ECiE3 M
DY —rHRIdLRBH, R No. 1 R No. 512
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1.
~-a T, ¥ No. 1 B No. S iz 422/
YRRALTWSZ ERFL L. X, Jhicilft No.
24 I oWTIL, RO Y a v ad FiTiYT
AU~ 7 %3 N TEigh o7z,

%5 Bty
SOAF L ilifoihtd s ME) 2688 GO
¢ No. 1, No. 2), TrEak3] 2 #i 3Lk No. 3, No. 4)
Bo rEbkat) U No. 5) shicii AR Fiiahic
d #Hirraarsad Fizonwt, fifize<t /s
T, Ulgitksr e = 77 7EROH A 7B}
— . 7T BT o, TR, R No.l
o p 8 R T0t No. 5 shicia s &4 4 # 7 v OEFEAHEL £ 1,
Time (min)

EhBSOREICE S Az a S 24 VOFFERTERY

TLoENTELMI o

Fig. 6. Gaschromatogram of TMS derivatives
of extract from sample No. 5

a : cholesterol-TMS, b, ¢, d:dexamethasone- >'e ik

TMS

1) ik s ¢ B, 96, 105 (1978)
LITEo €~ 728 B0 b, RIS M—TH -

BRI v ' v R L TER o] 20T

fm IE

Ba
=

Studies on So-called “Natural Food (Shizen Shokuhin)”
Added Corticosteroid

Tadashi SHIBATA

Corticosteroids and medical drugs added intentionally in so-called “Natural Food (Shizen Shoku-
hin)”, Hakuhosai (I, II) and Hakutosen (III) were determined.

Samples were extracted from the pilules and purified by preparative thin layer chromatography
(TLC) and high speed liquid chromatography (HSLC). Cortcosteroids in fractions were silanized
to TMS-cnol TMS derivatives, and identified to prednisolone and dexamecthasone by gas chromato-
graphy-mass spectrometry (GC-MS). These corticosteroids were assayed by HSLC.

While using a portion of the extracts, acctaminophen, bucetin, caffine and phenylbutazone in
the pilules were determined by TLC and assayed by gas chromatography (GC).

The results were described in Table 1.

(Received May 31, 1978)

. s Mzl
T xBE T AT WAL DT < 7V v, 7=
Bl rsho T3] M2 moon face DIFERA 2ATESVEICFEYA 2SR LT W
BERINIDT, ALY, JIIF 521X bioassay Ik » B3O,
TEREIF IR € R EREM L3 0 s T, FEHORTOGHREIHEE v v LT
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Hakuhosai (I, II), Hakutosen (III)

—finely powdered
—extd. with 70 m/ of CH,Cl,-acetone (1:1)
at 60° for 1hr
—filtered
—washed with 30 m/x3 of CH,Cl,-acetone (1:1)

I
filtrate
—evaptd. to dryness in vacuo

brown residue

residue

|
(B) 9/20 : steroid analysis
—prep. TLC

steroid fraction

—evaptd. to dryness in vacuo

acetone-MeOH (1 :1) soln,

(D) 9/2!) :GC

add. 2m/! of acetone-MeOH (1:1)

A) 1 /1'0 : TLC

medical drugs analysis

—extd. with 30m/ of CH,Cl,-acetone (1 :1)

|
assay by HSLC—=steroid fraction by HSLC
—extd. with 30 m/x5 of CH,Cl,

—evaptd. to dryness in vacuo
—silanized with BSA-TSIM-DMCS (2:2:1)
(C) TMS-enol TMS steroid

GC-MS

Chart 1 Preparations

fizmm e h i AREERC O TEOBFIOME L
SHERY Kok

I S

1. &H

BEZE (I, I) RIvaAtkR (I o= TeH
BRI 0.48 DEOEOPERAKTCH 5.

2. ¥E

EBEWtksr <t 57 4~ (HSLC) : & 4 — 2 —~
B, 440 T,

HAIm=< 27574 ~HEXNGT (GC-MS) : &
## LKB9000 BBE/AH7:}.

FAZan= b5 74~ (GC) : B3 GC-5A 7Y
(ITG-4A 5 4 a4 vF 2 v—2—f).

3. B

WBre<1t 7574~ (TLC) : ANZEY YA

2 GFas4.

AR =y =B )=V, CIRARARXRY, =—F
N, T b VIEREERA B L.

TAAIVETA—~F I VYV VAR : HR 9 R
&.

VIAMEFI: EAPYRAFAVIALTE P T I F
(BSA), PV AFATYAL I XYV~ (TSIM), &
AFAruAyFy (DMCS) XHESLREY By
fo.

FEFrxYSY, 7V ¥=Vr it USP FEiERY
v,

BTV, Ta=2ATEVVIERER, ¥ETE
FV, TEM? I 7= VIRBEREITHY A,

4. EEBMEE

1) BEIBEEsr rEVORELER

Chart 1 /RT X5, ARG REREKEL, ©
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zerxvy—7xbyv (1:1) BEGBHE T0ml %
iz, 60° T1BERIMRNET5. WHEFAL, LR
BEHE 30ml C3MBEHTH. FREBRET clE
L, BohiRELGESE 2ml @iEnrL, 0
1/10 % TLC(A) o, Fi= 9/20 % GC(D) oKt
IR E L.

CORBEBE (A) w0, TLC (vyh¥an
GFps54, 0.25mm, JRPDHIGW: @ /et v—x—
Fh—22 ) ~—K(77:15:8:1:2)) & X b EM
Licob, 7o 087 —5 5 V) v AR HRUL
HL, BaoarFariad FOAFEy PE2HEHL
foo EREOHE (B) &A% TLC (X 0.5
mm) ML, UV B THREIh 22T e 4 P
DEhEED, Trbyv—22/7—1 (1:1) W
THM L. ZoKico %, HSLC (554 1
Bondapack C 18, dmmx30cm, % : #2/ —
—K (55:45), ¥ :2mi/min) Ik h A=y
BRYKIOFEYAE VRS L. ZO&EETA
TeAd Flige22RL, BiEEAEL, HELE.

¥h—7, BlorvFa=ve vEBIUFEH L1 £
VvorhFh Ilmg & X R B i BSA-TSIM-
DMCS (2:2:1) B& >V MEFP 0.2m! 2k,
TV F=Ve YIIBUTEEEL, ¥ 3y x
Vi 80° T 3RERIMEAL, GC 3 XU GC-MS o
WRHE® (C) &L

2) fiCEHE N RELOHER L ER

Chart 1 iR Lic X 5 RiRABEEY VT L
KD 9/20 (D) &&H, AMEEYHE (S: o=
PR 2=2 0¥V 722022 Y) O—FE
#%, GC ik (GC-5A, FID, OV-1 3mmx2m,
ARG LAY, 200°, N;:60ml/min, ¥4 o2
AVFIV—2—) CEHUWE LI (TErT7 377
=V, THFYV, h7 =4 V).

Linl, 7 =272 S MRS FRZG R
1o, MM X AR E TG, FAFEREEL,
FeRUATIcE Y, ThXhiky senr iz v EH
30ml hhnk, XD EY, WOMKEL, Lif
WAHBERM 20ml # &b, IS #—tnz T GC
JADERHRF E L.

O P i

HF DNk 7 v =+ 27 &% Fig. 1 i3, TLC
W 7AoaVETAT T VY 9 aREANGT L
#, Rl 7rvr=yre v, ¥Ry
AR TV TS Rr=0.53 35100 0.60 D i
ZEATLAEy FAED LR,

Z 2 THEE TLC TR Lcob, BIMIRHT,
EHEMEMC Ry 2R THE Sy EnEED, B L
o HSLC @ 7w -= + /5 &% Fig. 2 iR+

AR TR RSO 7V F= Ve vRIUTF
FHRAZSY (REAZV V) REMLTL1IE~2
R LT,

LAL, 16 fLAFAMD a, 8 S THLF
AR S vERE 22 VMO ¢ Bondapock Cyg
(ODS) 7 7 & TikoHEHR e, B’GtED Y
Ay (pPorasil) 7 awHWTHHELI.. £D 2
w75 A% Fig. 3 BRT. TO&RGTHEILY
HEah, RECF 22 VR EMLESEEL 1 E
—~ 7 %R LI

D EOER®SL, ThZh 7 v F=Ve v IUT
T2 & Vv EHE IR

GC-MS 2 X W EIERTT/ 5 fediiy, Rlidmc X
D777 AV = RAELEE DAL THI LN
PETH D, 0z HSLC 2 HWTHIUEHL
e R B2 v aiel, TMS-enol-TMS 5 i {k &
L%, GC-MS %l L. &£ ® Total ion current
chromatogaam (TIC 7m—=1} 25 4) IV MS
% Fig. 4, 5 1273, Chambaz SO0 HEORE >
YAERIERAGD E TV V= Ve VIRERSECIE
My afbdh, GC tl1¥—-2%R 7. LhLTF
FH AR T VIIEEDOV I METIL 60D Y — 2 RIR

Hakuhosai(I){ o o [

CD @os @
ox @
Qo @

0 0.5 1.0
R;value

Hakuhosai(ll)f e © o

Hakutosen(1ll)t o o [¢]

Fig. 1. Thin-layer chromatograms of Haku-
hosai (I, II) and Hakutosen (III)
Plate : Silicagel GFg5

Solvent : CH,Cl;-Et,0-McOH-H,0 (77:15:8:
1.2)

Detection : UV (254 nm)

1) acetaminophen

2) bucetin

3) caffeine

4) phenylbutazone

*) corticosteroid

blue spot developed by spraying

alkaline-blue tetrazolium TS
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:

% 3

o 4
o
M~
f5]
&
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}

|

A AWV

(min) 15

10 5 t 2 15 1. 5
Hakutosen (I1I) {min) Hakuhosai (II)

Fig. 2. High speed liquid chromatograms of extract

Instrument : Waters Model 440

Condition

packing : # Bondapack Cis

column : 4mm X 30 cm

solvent : MeOH-H,0 (55 : 45)

flow rate : 2 m//min

detector : UV (254nm) 0.02 AUFS

Table 1. Assay of corticosteroids and other medical drugs in Hakuhosai (9{%3) and Haku-
tosen (HHkR)

Corticosteroid Acetaminophen Bucetin Caffeine Phenylbutazone
Hakuhosai ND 18.8 26.8 2.4 24.0
(A1)
Hakuhosai Prednisolone 22.7 ND ND 10.5
(BIE3E) 0.12
Hakutosen Dexamethasone 34.2 ND ND 13.0
(B kR I)

(mg/Tab.)

L, 80°, 3 BERIMNBD vV MRt oD Y — 7%
HRLi. FO0XE—~270 MS @B4Fe—2 MY 0
680°, BIVHFETTIAYV M VL BEEHE—FK
L, RO vi=vey, M3FFyrxV v
SETBz EAAE SR
FREhOSEFET HSLC 2V, BB
2 X e Lic. BB % Fig. 6 k@B R % Table
1 Rl

S ZRBEH B HB HA C RBETER,
REFAEZEGE LTS ERE L2, [HRLAM]

CLHEAOREGERM LRI ER I hicoTEL
TrE L.

¥, o TLC orm<= s/ a% Fig. 1
. 72273772V, ToFY, 724V
BIV7=2=2A72VvoRERE R EA—FKL,
¥ GC oru=t /7 a% Fig. TR TH, £
—2ERE—FH L. AP IR 7273 7=
v, TuFv, 7= AT R VHIET LA,
I, IR 7L 7372V, 7220727V
HETHAEY PBE IV~ 280 dbhie.
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)

I,

(min) 10 5 f 10

(1

N

f 10 5 A

Fig. 3. High speed liquid chromatograms of dexamethasone, betamethasone
and extract from Hakutosen (III)
(1) dexamethasone
(2) betamethasone
(3) extract (Hakutosen)
(4) extract-+dexamethasone
Instrument : Waters Model 440

Condition

packing : pPorasil

column : 4mm X 30 cm

solvent : CH,Cl,-EtOH (98 :2)
flow rate : 2 m!/min

detector : UV (254 nm) 0.1 AUFS
chart speed : 4mm/min

T T GC AT TR Eh e AR 2 E
Lelde. PEPRNERE X B HULARY Fig. 8 2, &4
it% Table 1 iR, # 7 =4 VIMMBbORy T~
TEATLP AL, Hmindhicl or, FRoRER
FIZ X DRTEICH 5.

E & &

Fasfom] ok, aRo=ilLizounT,
OpEeny, s Tl ot M, AkH (1) ik
AR A VIIIHERT, T2 b T 3772,
A7 =Y, TFV, Za2AT2 vk, ANN

(0) wiisvi=vey, 72t+73/7=zV, 7
== A72 7 vE AR (D) REF922 VY,
TEbyT7T3I/27=2V, 7=2=207XSVvEERL,
Licdio T, W UAHO BRAMITE Rl EMHTFE
fEL .

Bl Eossazt 50 Bioassay #H2E J{—
Lt

FAW R 1 SIS b VRS ot £ 117 N F g2 ot tons Tt L
$&, EUEAEDIRNb AT, JEA TR
76 X R AR £ 18 5 by 2 | S ol -
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HO

Total current

0¥

CH—OSiHe3
C-OSiMe3

m-.OSiMe3

TMS-enol TMS prednisolone

A MW: 576
100
73
265
50
M
147 M
3w M5 T
| R L
T L] L] 3] T 1 v
50 100 200 300 400 500 600 m/e

Fig. 4. TLC chromatogram and mass spectra of the TMS-enol TMS derivative of prednisolone
GC-MS conditions : 3% SE 30/Chromosorb W (60~80 mesh), carrier gas : He 30 m//min., column
temp. : 290°, injection temp. : 350° electron energy : 70 eV. emission current : 120 #A,accel. volt. :
3.5KV. ion sorce temp. : 290°, sepatator temp. : 270° instrument : Shimadzu LKB-9000.

M935i0

Total current

CH-0SiMe
C—OSiMe3
wOSiMe

CH

3

3

TMS-enol TMS dexamethasone

T MW 680
100
7
50 384 -
_
D
147
474 l 1592607 t
M T T T T ‘ T lIl
50 100 200 300 100 500 600 mye

Fig. 5. TIC chromatogram and mass spectra of the TMS.enol TMS derivative of dexametha-

sone

GC-MS conditions : 3% SE 30/chromosorb W (60~80 mesh), carrier gas : He 30 m//min., column
temp. : 290°, injection temp. : 350° electron energy : 70 eV, emission current : 120 #A accel. volt. :
3.5KV. ion source temp. : 290°, separator temp, : 270°, instrument : Shimadzu LKB-9000
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Pealk height

s 1 1
0 100 200 300 ug m!

Fig. 6. Calibration curves for prednisolone
and dexamethasone by HSLC

®—@ prednisolone
O——C : dexamethasone
=
5 oo~
a =
c ° g
= :..C
=1 1
E < .2
s g -]
53 5t
e 2 EE 5
= E3
[
5
=2
-
=4
YV
@ et
R a
&
=
[
19]

f S 10(min)
Fig. 7. Gas chromatogram of extract from
Hakuhosai
Instrument : Shimadzu GC-5A, FID.
Condition : Column, OV-1/chromosorb W (80
~100 mesh) 3mm X2 m glass column temp.,
200° injector and detector temp., 220°, carrier
gas, N; 60 m{/min.

@

L 0.6 2

[o]

™~

&

2 05F

< _
£ oaf A J0.01 2
e / £

£ £
R 0.03 &
I& <

£ 02} 0.02 2

= g

g 0.1 0.01 g

—— L1 . kYl

E <

§ 0 1 1 3 0

< o 1.0 2.0 3.0

(0.1 0.2 _ 0.3)
for caffeine.

Weight ratio

Fig. 8. Calibration curves by GC
Internal standard (IS) : Dinitrodipheny! (1.8
mg/m/)
® —@ : Acetaminophen
X ——X : Bucetin
O——Q : Caffeine
A ——A : Phenylbutazone

3 N
D RE f, 3 R BERE—B20EYY
< FEL, BN (1976)
2) JUkGcRs, feff W, sERES, Rtk @

HF%ET, RIS, KEERTF, #xqE, B
BT, it & LF, FHESHRT - fERER,
96,

3) IERHLE, WA, JroER, R &, &%
AT RIEADIFE. 5 (1), 407 (1974)

4) REFAE, =TT, Hnes, K& KB
IR, 8 (2), 212 (1977)

5) E.M. Chambaz, E.C. Horning : Anal. Lett.,
1, 201 (1967)

6) E.M. Chambaz, G. Defaye, C. Madani:
Anal, Chem., 45, 1090 (1973)
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Summary of Air Pollutants Levels at the Three Locations of the

National Autoexhaust Monitoring Station in Tokyo

from January to December 1977

Noboru YAMATE, Toshiro MATSUMURA, Tetsuo INOUE
and Eiji HiGUCHI

This report presents the summarized data of air pollutants levels at three national autoexhaust
monitoring stations (Kasumigaseki, Itabashi and Shinjuku) in Tokyo from January to December
1977. The data were shown in Table 1 and Fig. 1~Fig. 9. :

(Received May 31, 1978)

B w5l & 6 1977 F£1 A0 12 S ToOHE
SERSROWmINZ oW THE TS,

W E H O

1. REss

B @ L.

2. HERAROESE

4 Vv BEhEHNEG (GRAMARRE, WE R EEE 0
~0.5ppm) EHHICHIGIERNCEIEL 197741 A
PHMEXRD TS, FOfho JHEHNSz2WT
Az E C.

NEFBRROEZE

1977 £ 1 B 5 12 BB Sk 1R o 2 1]
EBF — 213, HERPEROSERITOVWT, WER
FIg, UEEZL, 1RERIE, FERPTSM, BVPHE,

FEfi, £ pBE Lz i, Thbox—iFLT
Table 1 R L1z, Ff, HIGHRWFIRVZAEDLE
R M B I0Ic 1964 4Eh 5 1977 Einvie s
14 EE0#EES(EEY Fig. 1~Fig. 9 iR L1

fo¥s, WIELE & ORI THIEERE & 5% IO
EREIE, 15% D20, 16%
P b sin sl i & UCEEm L 7.

1. ZEEER

77 R0 B RLEE © | B0 ERHER,
714 BITSERT 0. 035 ppm, HUFIERT 0. 023 ppm, #7
THIERR 0.027ppm TH 5, “MLBIIRIER, 765
CHUTH Y, FEOmMER RIm, RiEREn

BV 2R LT3 (Fig. 1).

77 EONEME BB EOLNE, © 1¥HEEOH
Hffiss 0.04ppm LITTHBHZ &, @ 1BEHIEAS
0.l1ppm UTFThrc &, KEhLhulkTse ©
DEEY T2 e B EFER, FhFnTy BIER
84 H, 24.1%, HAGIEF 9 H, 2.7%, FHEMEN
7H, 2.2%, @ O&MEXBLIMEEEHEL, %
RERT r IIERT 22 B, 0.26%, BUERER 2
e, 0.02%, BiEIUERT 4 B, 0.05% THH, 3
JUERT & QIR THAE TH o 1.

2. ZHEHMTRHE

THET T 5 RN T IRE © 1 R RE O FFIE

3, B EMED 53 pg/md, HUGWERT 66 pg/m’,
%ﬁmﬂ%ﬁ 56 pg/m® TH%H. FERFIRDITIRE
2, 76 LT 3MEN & bR E R LT
W% (Fig. 2).

77 SEONEMLTRIEED &4, © 1HEOR

~—— Kasumigaseki

o——s [tabashi
a— Ohara

0100 s—= Seibu railway shinjuku station
e—o Shinjuku
008F N\ 2 /7 N - e Average of three monitoring
) stations
2. 0.06
&
S 004
(2]
0.02F
0

T967 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977
Year

Yearly variation of sulfur dioxide

concentration in Tokyo (1964~1977)

Fig. 1.
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Table 1.

Summary of air pollutants

Pollutants Monitoring station Number of hours Number of days
Kasumigaseki 8306 349
Sulfur dioxide (ppm) Itabashi 8084 338
Shinjuku 7525 313
Kasumigaseki 8759 365
Dust (ug/m?) Itabashi 8656 361
Shinjuku 8759 365
Kasumigaseki 8391 350
Carbon monoxide {ppm) Itabashi 7328 307
Shinjuku 6957 291
Kasumigaseki 7918 331
Nitrogen monoxide (ppm) Itabashi 8342 348
Shinjuku 7198 301
Kasumigaseki 8118 339
Nitrogen dioxide (ppm) Itabashi 8350 348
Shinjuku 7535 315
Formaldehyde (ppm) Kasumigaseki 4718 197
Oxidants (ppm) Kasumigaseki 7398 312
Ozone (ppm) Itabashi 7123 297
Shinjuku 8077 337
Kasumigaseki 6800 285
Total hydrocarbon (ppm C;) Itabashi 6590 275
Shinjuku 7111 297
Kasumigaseki 5311 222
Unsaturated hydrocarbon (ppm C,) Itabashi 5299 221
Shinjuku 5882 246
Traffic volume (cars/hour) Kasumigaseki 7364 309

SRS 100 pg/m® LIFCH BT &, @ 1REHIHAS

T MRt 2.9 ppm,

PG IUSEAT 2. 8 ppm,

i

200 pg/m® PTFCHBZ E, wxhFhiltTae @
D4 e RE LB, R ERT e
36 H, 9.9%, WGNER 58 B, 16.15%, FiHiE
7 40 B, 11.0%, @ OZ%Zdw i i & s
X, TR S DOTUERT 189 BERT, 2.2%, IAGH
LT 349 BN, 4.0%, FIEINGERT 196 B, 2.2%
ThHY, IWETE LTS TH 1.

3. —f{tE

7T 31T B —FLLEE © 1 BERIT DT,

JUSERT 2.4ppm TH 5. —AHLRFEELTIL, 76452
o L & BABSE AT iRt bn,  BASIEAT IR R0,
FEIMET AL WP ER LT 5 (Fig. 3).

77 SEOPENTR BB oL, O 1o A
SE#fias 10ppm ATFThaZ &, @ 1MRHiID 8
FERIEEMIA 20ppm BT TH BT &, KThThixt
Tz ety @ OFGEBAARAT @
D&RETYEL BRIV TRL0THD, JTETL
LRI A LTS,



IWFiz  HRBA3 A oERH ?)ﬁ'ﬁﬁﬂﬁ HA %aﬁmuﬁm_xw BREHLRER R OHEEE
(197741 B ~128
levels in Tokyo (Jan.~Dec., 1977)
Hour value Hourly-average Day-average Month average Annual
min. max. min. max. min, max. min. max average
0.01 0.23 0.022 0. 056 0.015 0. 069 0.031 0.042 0.035
0.01 - 0.10 0.010 0.048 0.010 0.050 0.018 0.033 0.023
0.01 0.14 0.016 0.042 0.010 0.048 0.024 0.032 ° 0.027
2 548 29 100 11 271 36 87 53
7 617 34 144 16 365 41 121 66
3 603 30 106 12 294 37 89 56
1 14 1.1 5.4 1.1 7.8 2.5 4.0 2.9
1 14 1.1 5.8 1.1 7.6 1.9 4.4 2.8
1 12 1.0 5.1 1.0 7.9 1.6 4.1 2.4
0.01 0.35< 0.015 0.120 0.011 0.169 0.034 0.094 0.057
0.01 0.35< 0.022 0.153 0.011 0.223 0.034 0.084 0.057
0.01 0.35< 0.011 0.134 0.010 0.172 0.031 0.096 0.046
0.01 0.15 0.012 0.057 0.010 ' 0.080 0.024 0.045 0.032
0.01 0.15 0.016 0.053 0.010 0.073 0.022 0.045 0.034
0.01 0.16 0.012 0.063 0.010 0.089 0.022 0. 050 0.033
0.001 0.032 0.0024 0.0117 0.0023 0.0158 0.0044 0.0077 0.0061
0.001 0.274 0.011 0. 064 0. 009 0.069 0.022 0.039 0.030
<0.005 0.130 <0.005 0.042 <0.005 0.036 0.006 0.017 0.011
<0.005 0.070 <0.005 0. 020 <0.005 0.024 0.006 0.010 0.008
0.4 3.6 0.64 1.14 0.54 1.71 0.75 0.99 0.86
0.7 1.4 ©1.07 1.73 0. 80 2.28 1.13 1.46 1.30
0.5 3.3 0.82 1.39 0.62 1.89 -0 86 1.32 1.06
<0.05 0.9 0.07 0.39 <0.05 0.51 0.12 0.25 0.19
<0.05 1.8 0.09 0. 40 0.06 0.57 0.14 0.29 0.21
<0.05 0.7 0.06 0.28 <0.05 0.47 0.12 0.19 0.14
40 2400 59 1903 320 1238 883 1034 965

1 ERBLYH (—BLBEREIBI(EERR)
SERMLL, AR ST REERR BT RO
FERHFE LTER STV A58 MITTH 5.
JWELL, FAY =y RIEEACDBEIERELTT -
B, ZOMEFECEWT, Sk (NOy)
DOIRfEA Ay (NO;™) ~ADEMEE, Thbb¥r
Y =y B, 1964 4EH 5 1973 4E 2 COMEMIZIT
0.5 %, 1974 E250MEMIIT 0.72 ZHVTW

-

D

77 TS

T —EEEE (NO) o 1 REOFF

B, 5 ENERT 0.057 ppm, RIGMER 0.057
ppm, & 78 U GE BT 0.046ppm, 4, =Tk {L &R
(NO;) o 1 BRI EFG#, 5 7 BIRERT 0.032
mm, HIGRIETR 0.034 ppm, FiEHIEN 0. 033 ppm
ThH5. —TMEERROSHBLEROFZPRIER, 765
T UC—E b i AT Chstn, o B
SERTTIRALIV, HRIGNEN CiEid, ZBIesER
SPUERT & b EmLTw5 (Fig. 4, Fig.
5).

TR ORALER OMEE LRSI D KM “ 15
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+— Kasumigaseki

700 —— [tabashi
( 4———a Ohara
600+ x——n Seibu railway shinjuku station
©o—e Shinjuku.

= 500F o-=---8 Average of three monitoring
£ stations
S 400f
3
- 300 r
Z
R 200t

1004

1964 1963 1966 1967196819‘69 19.701971 19721973 19741975 1976 1977

Year
Fig. 2. Yearly variation of dust concentration
in Tokyo (1964~1977)

+~——— Kasumigaseki

~—— Jtabashi
+——- QOhara
10 a——= Seibu railway shinjuku station
@—o Shinjuku
8 o-----0 Average of three monitoring
-~ /‘\/\ stations
£ 6 .
o ‘
e g ~-.
o 4
8]
2
0

T667 1965 1966 1967 1968 1969 1970 19711972 1933 1974 1973 1976 197
Year

Fig. 3. Yearly variation of carbon monoxide

concentration in Tokyo (1964~1977)

—— Kasumigaseki
o—s [tabashi
a—— Ohara
=——= Seibu railway shinjuku station
0.12 o—o Shinjuku
{ -» Average of three monitoring
stations:

NO (ppm)

1961 1965 1906 1967 1968 1969 1970 1071 1972 1973 1 1975 1975 1077
Year
Fig. 4. Yearly variation of nitrogen monoxide
concentration in Tokyo (1964~1977)

Rt BAPA20.02ppm LT TH BT &7 Wil
THE, T OMNMBMEZ AAER O 0L EHULE, £
AR DIWAT 302 B, 89.1%, HIHGIIET 305
H, 87.6%, P& 283 B, 89.85% THh, 3
TUSERT & 4 DU TE A TH - 1.

5 RiEk %

BACKF L, HALFRISZ X 5 KR53 D £ IR

+—— Kasumigaseki
0.07 e—o ltabashi
. Ohara-

0.06

e—o Shinjuku

0.05f  o-----o Average of three monitoring
stations

0.04r

ppm)

i3

' 0.03¢
0.02f
0.01+

NO

19.64 19.63 19.66 1967 1968 19‘69 19‘70 19l71 19.72 19731974 19.75 1976 19‘77
Year

Fig. 5. Yearly variation of nitrogen dioxide
concentration in Tokyo (1964~1977)

——— Kasunugaseki

o—— [tabashi

s—— Ohara

20 o—ao Shinjuku

----- ° Average of three monitoring
stations

Total hydrocarbon(ppmC;)
—

1970 1971 1972 1973 1974 1975 1976 197
Year

Fig. 6. Yearly variation of total hydrocarbon

concentration in Tokyo (1970~1977)

+— Kasumigaseki

(é; 05¢ o—— [tabashi

= ‘&—= Qhara

S 04} e——o Shinjuku o

?5 o---=-= Average of three monitoring

g 03f stations

M=l

= 02t

ER!

£ 01

=

g L. L

S 1970 1971 1972 1973 1974 1975 1976 1977
Year

Fig. 7. Yearly variation of unsaturated hydro-

carbon concentration in Tokyo (1970
~1977)

(HWETTH 200, TRoAERIMRIEAGR G, BERIG
AR TIED SR T W5,

TTHC sV 5 1 BRI O 0, 2 BIsERT
TRAPYLARF 0.86 ppm C; (ppm Cy 137w ~3/ 36
iz LT#Eb L ppm {ii), FEIfpALAFE 0.19
ppm G, HUGMEZ, 4R{bAFE 1.30 ppm C,,
TEITIRAEAFE 0.21 ppm Gy, FEIETIL, 2R{E



IV 3.0

FIHE 3 71?@@& EH'JJIH?FHM Xﬁﬁmﬂﬁﬁk’ B B RRERAES R OB

(1977421 A ~121

0.013

0.005 /\/\/\_\/

0

HCHO (ppm)

To63 1969 1970 1971 1972 1073 1974 1873 1976 1877
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Fig. 8. Yearly variation of formaldehyde con-

centration at Kasumigaseki in Tokyo

(1968~1977)

+~—— Kasumigaseki
—-= [tabashi

=) o——e Shinjuku

RE N

§ 0.03 \’_\/\__,_.

=3

E 0.02

:‘é 0.01 —

& 1971 1972 1973 1974 1975 1976 1977
Year

Fig. 9. Yearly variation of oxidants and ozone
concentration in Tokyo (1971~1977)

Z# 1. 06 ppm C;, FREIFRILASE 0.14 ppm C; TH
5. T6MEh LTEBbRFRE R, By HMERT
B, BE, FEOFIEN TRy, TR
{bAFERIE, By, RGomUER ciim, &
TERER Tk 2 WA e "Lt w3 (Fig. 6,
Fig. 7).

6. KRILLTZILTEE

BTN AR ORERLE, MihoRta it K

FERWBEORERTC Y » TERT HHERHET
»5.

THER BT B RA L7 AT e FORr BMER D 1
BRI ETIHEIE, 0.006lppm Th b, 76 Fickh
LTHImEE %2R LTw% (Fig. 8).

7. FFL5C FVRUTY

AFv Ly PReFFvEy b, REFEFFFY
PV EORHRTH S, £rF o Xy MEtF Y,
=t 9555, PAN (S—d$v7EFAF1 FUA
b RUEORES, BithsomitmETh-
T, BRI (EH Y Y AERS LY S REEET Y
HThs. A%y thbBULERLRVW-
Ardbgt v Xy b ThHD, KbFrher Lt
DRI A VY ERRERTWS.

TR B} B4+ £y b o 1 FFEEOFEFHE
13, Ty BAIERT 0.030 ppm, F Vv @ 1 BRRMEOE
EHL, FHEMSERT 0.008 ppm, HUGERT 0.011
ppm TH 5. 76 Flb L TR rBHNEROEA ¥
Fyv FEEEeRHI, FEMER O vy RERS
PRPEREZTLTWS (Fig. 9).

8. XER

77 SE BT A E y FNET o £RIFZGHE R IR, 965
B/ TH Y, TECHE L THITWVHALZTZ LT 5.

Fte, BUBMERT 0T, BRITCEWT 1970
ENGEELE 24 KT LT- TV 55, AME
wXnE 1977 FEiki 3 PEGRRE, 1956 & /FF
THD, 76 FIzHELTRRHMERERLTV 5.

b’ ik
D OIWE R, BREES, HEREDR. EnE=
R, 95, 84 (1977)
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Analysis of Nicarbazin Residue in Chicken Tissue

Mieko KAMIKURA and Hiroko EGUCHI

Nicarbazin from homogenated chicken tissue was extracted with ethyl acetate, and clean up by

alumina column chromatography, and then eluted with chloroform+methyl alcohol (9 :1).

Deter-

mination of Nicarbazin obtained from chicken tissue was carried out with spectrophotometric and

polarographic methods.
1 ppm (polarographic) respectively.

FAFALT VRGN E LT, EBERCKERR
ELTWBEHRIERIT, 2¥D X5 b iidrE
+5.

oN-¢ _\—NH-CO-HN—<_\-N02-

hN— S
H3C\|/.\/CH3
(
N
o

AIMRM (74 5 =2 &, BT H (%
EEERS TR 4EED L 10 AHUR OB R
L LT 100~200g/ v, Fvd45—HELTHIMA

(SEEBBtR 4 HBEBHRO T =4 5~ SR
Z 100~200g/ + vORECHATHZ L2 TE B,

RIS DB O Ty, kgt B
By Ltiirheiimmsh 40T, i@l
THIHETMNRRT 24 0TH Y, ThoOHEDY
HLTAMIZE DI BREBThdD D, Licdio
T, hbDfyfloBmRE~OIAE 2L NEm X
na.

FEERIZ ISV, pRTX DELRE s h L &
b, HHEHOLLME LT, Hittyrhoiliivil
DR OWCTOER LTl > Tk H, TO—RlE
LG, S O], Lt anivvo
SV OWTHR 2 Tl o te DT, Fh eniiihzo

WTHET 5.
gz
S

1. (ER#E
KW IR ¢ Esil UV-200.

&
S
=

Detection limit in chicken tissue was 0.08 ppm (spectrophotometric) and

FE—Sr 57 A P-8 (EFE).

RECHAF—  MEERE ST ¥~ (R A,
AL F et g 4 b ey (Biotron)).

2. #BR

F—T w7 7ML o HEL

WEmAer 1 4x10mm (54 bo4A 10mm),

3. BELSIURE

BT S =F AT vE= YA (TR

TAFLANLKEFYF (DMSO) (%)

AFhZeR b HTAIF L ANZ, TAIF D0
FEEER, dE3EME, 7ELEIE 1 pH 10~10.5.

pH OJIE : &bk 10g% &b, 250m! o+
vEf7 5 A2 AR, K 100m! 2k,
AL B R DD, 743+
BTaszcidlL, EExED, 77 2A0HE
T pH R JET 5.

KE L b Y YA KEREF P Y v A 50g &
b, KSOml B THENT. BHEHL, v
LTHHAT 2. RiGHR G5,

7 aa—ABKE L P Y v AEEHE L KT LS R Y
v LW 0.5ml kD, =FA T2~ 100
mi iz Z. JIEHML, B2 bhDY
DRE LT 5 (3500 rpm, 10 7).

DX F AN Y FIFRLER  HRGHET S 5
=FATvE=yh 2.3 XOLRUTE 0.024
gk, SAFAALERY VML, Ei
z 100m! &13.

1. SBRAHZ 4

BT ATHIAE lom, 23 20ecm DL 0% v,

FOWHIEIZD D LB HF I AfE 2D TH L. i
FAIFEgranki i 25ml TR,
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IO FRETEILRE, BACRELLYF 2
2, Wb AGTiLAL. BEREO ETICEE TS
BIED 7w e A ARBRIZLARATHE, IHI
sreRrafy30ml HHLTEL. b, KEfE
BB ERE O MEE: 2 mi/min OFI&C S X
ST 5.
5. BERSLUEERR
FALHANARSYy
7579 Fv
FAANASVEERKE WA 1 Aoy
10mg #ERE &b, Fh=F D LT 500
ml &35, ZOW25ml HIERCE D, EHE
=FAEMELTI0m &35, AW lmlizr
4 vy Sug G
R—=Fe /57> A Yy 10mg RIE

TEww & b, CAFAARLRFYFRENLT
100mi &35, AR lml i+ A Hnivy
100 pg H&is.

6. SirE

(s

SE (BA) 25g % 50m! OWMLFIZE D, KE:
=F4 25ml #nx, WIHMEeLr4 X LD
%, 3000~3500rpm ¢, 5ARLGEOSEEL, EBE
% 200! OIEFTHARFAM ST A2 ES. 2
WG, ELEROREMICE = 20ml ik,
[Afficreor 4 XL, BOMEL-OL, EiBHE
REoLBHCEHES. ZOERFIR, X651 EE
YRz, Efff=FAdilfiiie —2 ) —= 3RV~
2~ CHEERGRIETS. IohicREmitse ek
A Sml ZHEN LD, ST A 7 AL
A, BFEHRTFT IR0, 75 Az /e rkila
3m! FoT2EE, EEREIWAS T AL,
WEMTEIE0b, IbhicZerkira 100ml %
WFERD, DWT, HTFARK 0% AFAT A~
NEl e el G 25ml 2Ny, HHL, B
Wik 50 ml BT ERFAT 7 5 A =210,
v—2 Y~z H -2 —CHERERERET S BREY
w7 A —ABUKERES P Y v AT 3mi RNk,
SEAE LT . © ool RIS 426 nm
B3 5 RINBEROBREIE (A) 2METH. 2
WOEERR 0.05 m! M BRIL, SHfcic0t 426 nm
I35 RBRKOBRNEE (B) 2NETS. 18
ORITNEE (A) 225 (B) &G Wiflikr 4 2
Aoy ORKEE L, H O UDIERLIRERLS
RARBEFOF A A v BE (#g/3ml) 23R,
oy 25 THRLTCRHPOF 4 h oy BE

(ppm) &35.

(R—3m s 7]

RE (FH) 25g L b, (hAagk] ok
Lichiv, Eif=F A iiHEiEe —2 ) —= v —
Z ~THEXREL, BohREHTIAFLANL
¥y FEFRMAK Sml RIERCML, BRSER
BB ET5. REARWL 50ml OBLFRBL,
75 Aall n-~F4yv 5ml FXO 2m! T,
-~y ERIIE O 5. EOMIey 2L
T 10~15 B, AEYE L <ikDEY, 3000~3500
rpm T 10 ARIEOQHE Lic0ob, TREE~-F = 7
77ABRer B L, EFEFARE 20 HEH U
Db —0.7T~—1.3V HoHx—7a 735 Axiling,
—0.98V KHBEHREIEL, B 51 LHEHRLE
BREG S RABHRED >4 a0 BIE (¢g/5
m!l) #3Rd, ZOWREY 25 TR UTRARFDOF 17
AL PETE (ppm) &5

ez

R 100 B8R R 1, 2, 3, 5 B X
T 10m! #EfMIRED, m—x Y~z LRV — & —
THEERBREL, BEYC7 vz —ABUKRES P Y
Y AEWREMATHENLL, BRRGKZSTS, £hE
hOWKELE L, HEEEERT 5.

RB—Fr T TS ANAD VRS 0.1,
0.25, 0.5 X0 0.75m! 2t b, 28N 5ml &
B LT AFAANTE Y VEIFRMREML,
ChLDRERAE—-F e /7 7RAERMCBL, ¥
HA%RF20 HREHE L72Db, —0.7~—1.3V Mo
—Fr 77 Akiling, 0.8V khH Btk » T
TR Y (o p

TR E L UER

FAANAY UL 4,4~ rrhn i) F
(DNC) & 2-~A FrdFy 4,6-S4F1EY §2
v (HDP) LofyFLgThh, Blkrf v
VIEDWTOKEEE =1 ORI BT 5 R0
SR D &, DNC-carbonyl-UC {k i fk ik =+
96, 7k 4, HDP-ring-“C {ki3fifit=+ 8, 7 92
TH%5. DNC 7Aa )R- THEXYEL, =0
L ORI R 426 nm fH3Hich b, 4XE0E
B X BERNTRETES. Fi, = BT
D R-Fr I T ER L THETHI LN TE
52, AERAHE ISV Iy 2 AROF L AR
CURDWTO AL ZEED mh T AEYAS DY,
Kb Ih AHABTOREXBNE L. &
to, R—7u 273 7B TRERE-Se /572X %
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FHE o 2T o,

LA R =7 L TR S h T W aa#T
NIFHFSAREL, ZeunkiavFHTooLicto
T, A7 AmBEHMERS. S 25g 2Vvics,
zuwhan 50ml OUATCIZEAYKEYDOI
MEMER, 2F0 20mi, 20T 426nm izl
LMD bhieicd. Zzuair A AN OR
PA~z + i Fig. 1 @i+ X 528l s e 5
24 FROFEDAR2 b kel i, BRGZEMLTE
AR FADPIEIELE L.

THAIFATIZIBTE F4 2000 10%
AFATAa—~AEGA ]I e i AT > CHIILER
A4, 25 ml OWIAICEY 97% MERER G, I
BRI Lo, RAYCT V2 — AR
F Y YA RN B ERERRL, Fig. 2 \ORT
ARy b ARG BN, L ORI T
TS eI Rz 7 P L, 426 nm it
HUNLERNT D, LicdoT, WO ZHEGINE
TELTOEMITEROREEDEN ST Aoy
DIHRDOENDB, FA IRy OHEERT L BH
JifRes Fig. 3 wiRd &b Ol &R L. A
258 WFA ALy HER LIS & o HIR R
865 (0.2ppm #HRpn), 965 (2ppm M) THH,
BB AUE 0.2 ppm Th ot fods, UMEIES
ELTREINRTWE 73 YY Fvid, 7A50ITX
< TC 40nm REREBAXRIAATLLCLIEZY
—v 7y FOBETRETE, HAEVHE L.

Absorbance
—
=

300 100 500 350 (am)
Wave length
Fig. 1. Absorption spectra of chloroform
fraction

—— Chloroform fraction, sodium hydroxide
solution (alcoholic)

-e-= 0.05m! glacial acetic acid added to the
above solution

159,

Absorbance
bng
5

o
T

230 Sho 400
Wave length

500 ()

Fig. 2. Absorption spectra of Nicarbazin
—50 #g/6 m! Sodium hydroxide solution
(alcoholic)

---- 0.05m! glacial acetic acid added to the
above solution

1.51at 426nm
(Sudium hydroxide, alcoholic)

1.0

Absorbance

T v 0 [] T
10 20 30 40 50 (ug/3ml)
Nicarbazin

Fig. 3. Calibration curve of Nicarbazin
(spectrophotometric method)

Bk st 2 RIBMBAZED 5D, 72—
NEIKERE S P Y Y AEE 1ml AGCCRERE
2L, fke A o TlETB Lick b, Bl
25g th 2pg DF AL HAACYHBHCER (0.08
ppm).

KA~ 7 8 7T 73HmounTid, BHIoLTo
T5v 2% —0.7~—1.3V MR REP, +4
AnALy o lppm v <rtd —0.98V {4
U e dili ki L (Fig. 4). #—Juss57
Wizl st 2R L (Fig, 5), TPy 25
g XA ATy R RN Ui o IR IR 85%
(Ippm M), 95% (2ppm) THb, IR 1
ppm ThH ot

#ii Eit

WA T D F 4 Ao ISR OEh o4
Wtk » I a2 /b s 1YY, 2V —v
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.101 r10

A

r10

r T T t
0.7 —-098 —12 —07

T
—-098 —12 —-0.7

v T T \J

—0.98 —1.2(V vs.S.CE)

Fig. 4. Polarograms of Nicarbazin recovered from chicken tissue (A), standard Nicar-
bazin (B) and nonmedicated chicken tissue (C)

Samples : A

Added Nicarbazin 25pg (1 ppm level in tissue, 5ppm level in DMSO

supporting electrolyte solution)

B Standard Nicarbazin, 5 ppm

C Chicken tissue blank
Polarograph

: Yanagimoto P-8 (direct current)

Solution : DMSO supporting electrolyte solution

(mm) 2t 098V (vs.S.CE)
50 (DMSO supporting electrolyte solution)

401

Wave height

0 2 50
Nicarbazin

75 {uz/5ml)

Fig. 5. Calibration curve of Nicarbazin (po-
larographic method)

7y 7ERERBCLTHEDHOBRENTEL. FiET
BIFBFA ATy ORBRATERAECRWT,

0.08ppm Thot. HfHK—-Tr /I 7HEE=tr

L& iest LR abiAEcild 505, RER

Fix lppm ik E¥EBkd, Fvvw /7LD
B=5w S 7BV IEERE I v T 71
—OWHEFE LTHEAL A 2 P —BRHBORTNE

zbh, Thitk-T, EHRBENFEDOhZHO
EBbhas.

#Bhiz, #—~5 w277 7 0JERABHVIEN
AW, fiRngE, REBEEERETCHLELE
wET.

' ik

1) 2 n 7%k ¢ Veterinary & agricultural TECH-
NICAL SERVICE, $& No. 12, [Bf1 48 4£ 8
A3H.

2) R.F. Michielli : Nicarbazin, Tissue Residue
Assay Method, Merck & Co., Inc., 1972.
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Determination of Sulphites and Sorbic Acid
in Imported Wines

Masatake ToyoDA, Shunjiro OGAWA, Yoshio ITO
and Masahiro IWAIDA

Fifty-one samples of imported wines were inspected for sulphites and/or sorbates in this period.

Five samples of white wine were rejected for their over level of sulphites.

The levels of sorbic

acid were permissible in all samples inspected. Three samples imported from Portugal and West
Germany contained rather high level of sorbic acid and sulphites compared with other samples.

(Received May 31, 1978)

In Japan, sulphites and sorbate for food addi-
tives in wine are allowed to use within the per-
missible level of less than 0.350g/Kg as residua,
sulphur dioxide and of not more than 0.200 g/Kg
as sorbic acid, respectively.

In the fiscal year 1977, from April in 1977 to
March in 1978, our department inspected 51 sam-
ples of imported wine from 5 countries, France,
Portugal, Spain, West Germany and Italy as shown
in Table 1.

wine and 13 samples were red wine.

In 51 samples, 38 samples were white

Materials and Methods

Forty-eight samples were inspected for sulphites
and 46 samples for sorbate (Table 1).

Residual
Modified Rankine's Method with the alkaline

titration method?’, and determination of sorbic

sulphites were determined by the

acid was carried out by the determination method

of preservatives established by us»-

Results and Discussion

1. Sulphites

Results of sulphites contents of white wine and
red wine were summarized in Table 2,

Sulphites contents of white wine and red wine
imported from Portugal, West Germany and Italy
were within the permissible level (less than 0.350
g/Kg).
ples imported from France contained excess sul

Three samples of white wine in 36 sam-

Table 1. A List of The Inspected Wine
Exporting Countries Number of Samples S0, Sorbic Acid Total

White Wine 28 ?

France 36 36 36 72
Red Wine 8
White Wine 4

Portugal } 5 5 5 10
Red Wine 1
White Wine 2 l

Spain 4 3 1 4
Red Wine 2)
White Wine 2

West Germany } 2 2 2 4
Red Wine —
White Wine 2

Italy } 4 2 2 4
Red Wine 2
White Wine 38)

Total ; 51 48 46 94
Red Wine 13
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Table 2. Sulphites Contents of Red Wine and White Wine
Exporting Countries
S0, (g/Kg) France Portugal Spain West Germany Italy
Red White Red White Red White Red White Red White
Wine Wine Wine Wine Wine Wine Wine Wine Wine Wine
0.001~0.099 5 10 — 4 1 — — — 1 —
0.100~0.199 — 6 — — — — — — — —
0.200~0.299 3 5 1 — — — — 2 — —_
0.300~0.349 — 4 — — — —_ — — — —
>0.350 — 3 — — — 2 — — — —
8 28 1 4 1 2 0 2 1 1
Total
36 5 3 2 2
Permissible level of SO, : less than 0.350 g/Kg
Table 3. Sorbic Acid Contents of Red Wine and White Wine
Exporting Countries
Sorbic Acid France Portugal Spain West Germany Italy
(g/Kg)
Red White Red White Red White Red White Red White
Wine Wine Wine Wine Wine Wine Wine Wine Wine Wine
not detected 8 19 — 4 1 — — — —_ —
0.001~0. 099 — 9 — — — — — — —_ —
0.100~0.199 — — 1 — — — — 1 — —
=0.200 — — — — — — — — — —
8 28 1 4 1 0 0 2 1 1
Total -
36 5 1 2 2

Permissible level of sorbic acid : not more than 0.200 g/Kg

Table 4. Sorbic Acid Contents and Sulphites Contents of Wine Imported
West Germany

from Portugal and

Exporting Countries ‘Wine Sorbic acid (g/Kg) SO, (g/Kg)
Portugal Red 0.114 0.262
West Germany White 0.104 0.269

White 0.09%4 0.287

phites of 0.364, 0.365 and 0.379 g/Kg and these
" were rejected. It was noted that 2 samples of
white wine imported from Spain contained high
level of sulphites contents (0.442 and 0.454 g/Kg).

All samples of red wine were within the per-

missible level of sulphites.

While 5 samples in

38 samples of white wine were rejected for their
over level of sulphites contents.

2. Sorbic acid

No or the permissible level of sorbic acid (less
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than 0.200 g/Kg) were detected in all of red wine
and white wine imported from 5 countries (Table
3). However, as shown in Table 4, it was noted
that one sample from Portugal and 2 samples
from West Germany contained rather high level
of sorbic acid contents compared with other sam-
ples (0.003g/Kg~0.032g/Kg). Further, these

samples were also determined considerably high

level of sulphites contents.
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Determination of Sulphites and Borates in Imported
Frozen Prawns, Frozen Shrimps and Salted
Jelly Fish

Shunjiro OGAWA, Masatake ToYODA, Yoshio ITO
and Masahiro IWAIDA

In Japan, seven kinds of sulphite chemicals have been allowed since 1973 to use for the treat-
ment of prawns and shrimps within the permissible level of 0.100 g of residual SO, per kilogramme
of shelled sample. The use of borates as a preservative of prawns, shrimps and jelly fish is strict-
1y forbidden. In the fiscal year 1977, we inspected 185 samples of frozen prawns and shrimps from
18 countries, while the number of salted jelly fish inspected were 11 in all. Four samples of frozen
prawns and shrimps were disqualified because they contained excess sulphites, while thirteen sam-
ples of frozen prawns and shrimps were rejected because they contained borates (natural content
of borates in prawns and shrimps is temporarily settled to be not more than 0.150 g as H;BO; per
kilogramme of whole sample). Borate contents of salted jelly fish were within the range of 0.042
~0.115 g/kg.

Concludingly, the disqualification ratio of frozen prawns and shrimps by either sulphites or borates
amounted to 9.2%. No salted jelly fish was rejected.

(Received May 31, 1978)

In Japan, seven kinds of chemically synthesized
substances, i.e. potassium metabisulphite, potas-
sium sulphite, sodium bisulphite, sodium hypo-
sulphite, anhydrous sodium sulphite, sodium sul-
phite hydrate and sulphur dioxide, are speccified
as food additives, being enlisted in Table 2 of the
Enforcement Regulation of Food Sanitation Law
(Ministry of Health and Welfare Ordinance No.
23, July 13, 1948). Since April 28 in 1973, these
sulphites have been allowed to use on shelled
prawn within the permissible level of less than
0. 100 g of residual sulphur dioxide per kilogramme.
Japan imports quantities of frozen shrimps and
prawns from Far East, South-East Asia, Middle

or Near East countries and so on and each lot of

these are subjected to the determination of res-
idual sulphites by the government institute or
other designated laboratories. Besides, an illegal
use of boric acid and/or borate (probably by
fishers) on prawns and shrimps as well as jelly
fish as preservative was detected in 1973" and,
since then, such imported foods have been checked
for borate, the permissible level being temporarily

settled to 0.150 g as H;BO; per kilogramme.

Materials and Method

In the fiscal year 1977, covering from April in
1977 to March in 1978, our department inspected
185 samples of frozen prawns and shrimps from

18 countries, while salted jelly fish inspected were



S. Ogawa ef al. : Determination of Sulphites and Borates in Imported Frozen Prawns,
Frozen Shrimps and Salted Jelly Fish

Table 1. The list of the frozen prawns and
shrimps inspected
Exporting Nu(r)rflber Inspection item
Country samples Sulphites Borates Total
Australia 7 7 0 7
Brazil 2 2 2
China 9 7 2 9
Hong Kong 60* 34 54 88
India 12%* 12 0 12
Indonesia 9 9 0 9
Iran 4 4 0 4
Kwait 4 4 0 4
Liberia 4 4 0 4
Malaysia 3 3 0 3
North Korea 1 1 0 1
Phillipine 12 12 0 12
Singapore 0 6
South Korea 4 4 0 4
Srilanka 3 3 0 3
Taiwan 37 27 10 37
Thailand 2 2 0 2
Viet Nam
Total 185 143 70 213

* Note. 5 samples from India and 1 sample
from Hong Kong were imported in peeled
form.

11 in all, the inspection items amounting 224 in
total (213 items for frozen prawns and shrimps,
while 11 for salted jelly fish).

shrimps were imported with shells only six sam-

Most prawns and

ples being in peeled form. Two samples were
imported from Brazil. The details are as shown
in Table 1.

were imported from Thailand, three from Malaysia,

As for salted jelly fish, six samples

one from Singapore, the origin of the rest one
being unknown.

Residual sulphites were determined after peel-
ing by the modified Rankine’s method?, colouri-
metric microdetermination® is carried out on sam-
ples containing less than 30 ppm of sulphur di-
oxide. For the determination of borates, samples
with shells were not peeled but the determinations

were carried out on whole samples by adoption

of the modified curcumin method established by

Ito and Iwaida®.

Results and Discussion

1. Sulphites.

No or minute quantity (less than 0.01 g/kg) of
sulphites were detected from prawns and shrimps
of Australia, China,
Liberia, Malaysia, North Korea, Singapore, South
Korea, Srilanka, Thailand and Viet Nam. One
sample from Brazil contained no sulphite while
the other contained as low as 0.016 g SO./kg.
Sulphites contents of prawns from Iran were

India, Indonesia, Kwait,

relatively small being within the range of 0. 011~
0.027 g/kg. Results of the sulphites determina-
tions on prawns and shrimps from Hong Kong
and Taiwan are as shown in Table 2, Favourable
results were obtained with prawns and shrimps
from Hong Kong. Contrary to this, 16 samples
(59.3%) of the prawns and shrimps from Taiwan
contained not less than 0.025g/kg of sulphites,
indicating that sulphite treatment had been car-
ried out. Four samples were disqualified because
of the excess content of sulphites, the disqualifie
cation rate being 14.8%.

2. Borates.

Borates contents were examined for the first
time on prawns and shrimps from China (2 sam-
ples) and Viet Nam (4 samples), The borates
content of one sample from China was as low as

Table 2. Sulphites contents of the frozen
prawns and shrimps imported from
Hong Xong and Taiwan

Sulphites

(S0; g/kg) Hong Kong Taiwan
not detected 15 0
0.001~0. 024 19 11
0.025~0. 049 0
0.050~0. 074 0
0.075~0. 099 0
=0, 100 0 4%
Total 34 o7

* Obtained values were 0.271, 0.259, 0.259
and 0. 156.
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Table 3. Borates contents of the frozen
prawns and shrimps imported from
Hong Kong and Taiwan

(Hggg)l;atge/skg) Hong Kong Taiwan

not detected 2
0.001~0.019 23
0.020~0. 049 8
0.050~0. 099
0.100~0. 149

S © O W o

0.150~0.199
Disqualified  0.200~0.299
=0.300

=R )

Total 54 9

Table 4. Borates contents of the salted jelly

fish
Origin Number of Borate
samples (H;BO; g/kg)
Malaysia 3 0. 053~0.086
Singapore 1 0.084
Thailand 6 0.042~0.115
Unknown 1 0.096

0.020 g H3;BO;/kg, while considerably high value
of 0.109 was obtained from the other, though both
Three
samples from Viet Nam contained no borates
while the rest one contained 0.051 g H;BO,/kg.

Since it had been confirmed by the preliminary

of them were within the permissible level.

examinations that prawns and shrimps from those
countries except China, Hong Kong, Taiwan and
Viet Nam had low level of borates, the goods
from them were excluded from the official inspec-
tion of borates. The results on samples from
Hong Kong and Taiwan are summarized in Table
3. From the results it became clear that twenty-
five (46.3%) of the samples from Hong Kong
contained not more than 0.020g/kg of borates,
but 13 samples were disqualified because they
contained excess borates the disqualification rate
being as high as 24.1%. Moreover, it must be
noted that 11 of them contained not less than
0.200 g/kg of boric acid. The borate contents of
samples from Taiwan were known to be low.
Concludingly, no prawns or shrimps except from
Hong Kong were rejected because of the excess
content of borates.

The results on jelly fish are summarized in
Table 4. No jelly fish contained excess (not less
than 0.150g H;BO;/kg) of borates, though one
sample from Thailand showed a relatively high
value of 0.115g/kg.
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Contents of Diphenyl (DP), o-Phenylphenol (OPP) and
Thiabendazole (TB) in Imported Citrus Fruits
and Citrus Fruit Products

Yoshio ITO, Yasuhide TONOGAI, Masatake TOYODA,
Hideyo SuzUKI, Shunjiro OGAWA
and Masahiro IWAIDA

The residual levels of DP, OPP, and TB in imported 140 samples of lemon, 33 samples of oranges,
63 samples of grapefruit, one sample of lime, 12 samples of citrus oils etc. were revealed. OPP
contents in citrus fruits were within the range of 0~4.34ppm. Since the use of OPP was per-
mitted, OPP contents in all the fruits were within the permissible level of 10 ppm. Nine out of 25
grapefruit samples inspected in December 1977 contained excess quantity of DP. More than 0.1
ppm of TB was detected from only one sample of orange. From 2 samples of orange peel TB
was detected and high level of DP was detected from 2 samples of lemon oil.

(Received May 31, 1978)

DP, OPP z2nd TB are widely used in the pro-
ducing countries as the preservatives of citrus
fruits. In Japan DP was allowed to use only for
grapefruit, lemon and oranges in 1971 within the
maximal residual level of 70 ppm. Since April 30
in 1977 OPP and its sodium salt were added to
the list of food additives and they are allowed to
use for citrus fruits within the permissible leve1
of 10 ppm as OPP., The use of TB, however, is
strictly prohibited. The authors developed a sys-
tematic determination of these three preservatives
in 1975 that could inspect these three simultane-
ously.” A modified method for the determination
of the three in citrus oils was also represented in
1977.»

were reported previously,® it was impossible to

Although the results of our inspection

show their precise residue levels at that time.
This report reveals the contents of DP, OPP and
TB in citrus fruits, citrus oils etc. during the
period covering from January in 1975 till Decem-
ber in 1977.

Materials and Methods

1. Sample : 116 samples of lemon, 31 samples
of oranges, 61 samples of grapefruit, and one
sample of lime imported from the United States,
21 samples of lemon (Nos. 1~2 and 110~130 in
Table 1) imported from Israel, one sample of

lemon (No. 131) imported from Italy, 2 samples
of oranges (No. 1 and 2) and 2 samples of grape-
fruit (No. 1 and 2) imported from Israel were
subjected to the inspection.

2. Methods : The determination of DP, OPP
and TB in citrus fruits, their peels and citrus
drinks was carried out by the systematic proce-
dure?, while the determination in citrus oils was

performed by the modified method®.

Results

The residual levels of DP, OPP and TB in
citrus fruits are shown in Table 1. OPP contents
are known to be within the range of 0~4.34 ppm.
Before 30th of April in 1977, the fruit was judged
to have been treated with OPP in case more than
0.5ppm of OPP was present in it, and the import
of the fruit was not permitted. Since the use of
OPP was permitted, OPP contents in all the fruits
were within the permissible level no OPP being
detected in recent samples. Contrary to this, 9
out of 25 (36%) grapefruit samples inspected in
December 1977 contained excess quantity of DP,
indicating that DP was used as the preservative
instead of OPP in case of grapefruits. More than
0.1 ppm of TB was detected only from one sam-
ple of orange.

Table 2 shows the contents of DP, OPP and TB
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Table 1. Contents of diphenyl (DP), o-
phenylphenol (OPP) and thiabenda-
zole ¢TB) in citrus fruits

(ppm)
Kind No. DP OPP TB
1975 January
Lemon 1 9.3 0.60 0.08
2 9.2 0.52 0.16
3 10.4 ND ND
4 9.7 0.16 ND
Oranges 1 37.7 0.63 0.70
2 38.9 0.42 0.95
3 32.0 3.96 0.70
4 34.9 4.34 0.84
Grapefruit 1 7.8 0.10 ND
2 8.9 0.08 0.10
3 9.3 0.20 0.03
4 8.4 0.13 0.08
5 10.8 ND ND
6 10.1 ND 0.03
1975 April
Lemon 5 9.2 1.50 ND
6 12.4 1.40 ND
7 24,7 0.10 0.21
8 94.2 0.72 ND
9 28.7 1.84 0.10
10 22.0 3.60 ND
11 24.1 1.31 ND
12 17.2 0.52 ND
Oranges 5 39.5 0.50 ND
6 24.2 0.10 ND
7 46.1 0.65 ND
8 15.6 0.34 ND
9 18.9 1.36 ND
1975 May
Lemon 13 2.8 0.35 ND
14 13.0 1.24 ND
15 8.8 1.90 ND
16 11.8 1.53 ND
17 15.7 0.63 ND
18 17.0 0.42 ND

19 9.5 3.30 ND

£ 96 & (1978)
Table 1. Continued
Kind No. DP OPP TB
Lemon 20 10.1 1.77 ND
21 11.5 0.62 ND
22 13.0 0.10 ND
23 24.4 1.13 ND
24 19.1 1.52 ND
25 24.2 3.20 ND
26 23.6 2.14 ND
27 3L.5 2.06 ND
28 13.2 0.29 ND
29 9.3 0.18 ND
30 11.6 0.11 ND
31 6.6 ND ND
32 28.7 0.32 ND
33 34.6 0. 40 ND
34 31.0 0.44 ND
35 27.3 0.32 ND
36 53.1 0.45 ND
37 40.5 0.37 ND
38 45.5 0.31 ND
39 38.0 0.40 ND
40 21.2 0.35 ND
41 25.2 0.76 ND
42 12.9 0.52 ND
43 25.0 0.42 ND
44 8.4 0.25 ND
45 23.9 0.31 ND
46 378 0. 40 ND
47 26.8 0.31 ND
48 29.6 1.33 ND
49 9.0 0.27 ND
50 13.3 0.18 ND
51 1.0 0.20 ND
52 11.2 0.11 ND
53 11.9 0.24 ND
54 7.5 0.12 ND
55 17.2 0.27 ND
56 29.5 0.39 ND
57 27.3 0.40 ND
58 16.4 0.21 ND
59 25.0 0.25 ND
60 34.1 0.15 ND
61 48.2 0.11 ND
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Table 1. Continued Table 1. Continued
Kind No. DP OPP TB Kind No. DP OPP TB
Lemon 62 10.0 0.22 ND Lemon 100 6.1 0.20 ND
63 30.0 0.34 ND 101 8.7 0.82 ND
64 28.2 0.17 ND 102 11.1 0.42 ND
65 48.6 0.30 ND 103 12.7 0.21 ND
66 24.5 0.11 ND 104 18.3 0.23 ND
67 49.1 0.61 ND 105 12.4 ND ND
68 58.6 0.24 ND 106 — 0.09 —
69 20.5 0.13 ND 107 — 0.08 —
70 23.6 0.10 ND 108 — 0.12 —
71 24.5 0.10 ND 109 — 0.15 —
72 35.0 0.11 ND 110 — 0.16 —
73 14.1 ND ND 111 — 0.18 —
74 37.3 0.12 ND 112 — 0.22 —
75 28.2 0.11 ND 113 — 0.26 —
76 5.3 ND ND 114 — 0.27 —
77 14.4 0.14 ND 115 — 0.28 —
78 17.6 0.62 ND 116 — 0.28 —
79 8.6 0.15 ND 117 — 0.33 —
80 14.3 0.34 ND 118 — 0.35 —
81 17.3 0.10 ND 119 — 0.35 —
82 15.5 0.10 ND 120 — 0.37 —
Grapefruit 7 7.8 0.22 ND 121 — 0.38 —
8 — 0.20 — 122 — 0.42 —
123 — 0.43 —
1975 June 124 _ 0.43 _
Lemon 83 7.8 0.42 ND 125 — 0.52 —
84 5.6 0.12 ND 126 — 0.61 —
85 8.4 0.15 ND 127 — 0.68 —
86 7.7 0.27 ND 128 — 1.20 —
37 9.0 0.19 ND 129 — 1.47 —
88 14. 4 0.20 ND 130 — 1.94 —
89 14.4 0.42 ND Oranges 10 20.2 ND ND
90 7.8 0.25 ND 11 9.2 0.11 ND
91 11.3 0.23 ND 12 23.1 ND ND
92 2.3 0.20 ND 13 16.4 0.12 ND
93 10.0 0.30 ND 14 19.2 0.11 ND
94 14.5 0.11 ND 15 17.8 0.11 ND
95 12.6 0.27 ND 16 — 0.06 —
96 19.7 0.19 ND 17 — 0.07 —
97 4.2 0.30 ND 18 — 0.06 —
98 2.8 0.15 ND 19 — 0.07 —
99 6.4 0.33 ND 20 — 0.04 —
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Table 1. Continued Table 1. Continued
Kind No. DP OPP TB Kind No. DP OPP TB
Grapefruit 9 — ND —_ Oranges 25 2.0 ND ND
10 — ND — 26 3.0 ND ND
11 — ND — 27 ND ND ND
12 — ND — 28 5.0 ND ND
13 — ND — Grapefruit 36 3.0 ND ND
14 0.9 ND ND 37 0.3 ND ND
15 6.2 ND ND 38 ND ND ND
16 6.9 ND ND
17 5.8 ND ND 1975 September
18 4.7 0.24 ND Lime 1 10.6 ND ND
19 4.0 ND ND
20 10.7 0.11 ND 1975 December
21 7.9 0.13 ND Oranges 29 12.4 2.24 ND
22 — 0.02 — :
23 _ 0.04 B 1976 April
24 — 0.05 — Lemon 137 9.7 ND ND
25 — 0.01 —
26 _ 0.01 _ 1976 June
27 — 0.01 — Oranges 30 17.2 ND 1.10
28 — 0.04 — 31 19.8 ND 0.08
29 — 0.04 — 32 20.9 ND 0.07
30 — 0.03 — -
31 _ 0.10 . 1977 April
Lemon 138 7.0 ND ND
1957 July
Oranges 21 173  0.10  ND 1977 October
22 4.0 ND ND Lemon 139 — ND ND
23 11.0 ND ND 140 — ND ND
24 16.0 0.12 ND Oranges 33 — ND ND
Grapefruit 32 ND ND ND
23 ND D ND 1977 December
34 3.1 0.42 ND Grapefruit 39 74.2 — —
35 1.9 0.34 ND 40 96.5 — —
1975 August i 126.1 - -
42 84.4 — —
Lemon 131 9.0 ND ND 43 104.0 — —
132 9.0 ND ND 44 114.5 — —
133 6.0 0.13 ND 45 77.5 — —_
134 6.0 ND ND 46 57.7 — —
135 ND ND ND 47 25.2 — —
136 3.0 ND ND 48 23.8 - —
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in citrus fruit products.

— lemon oil.
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Table 1. Continued
Kind No. DP OPP TB
Grapefruit 49 72.0 —_
50 26.2 — —
51 71.2 — —
52 43.0 —
53 20.5 — —
54 31.4 — —
55 43.5 —
56 30.7 — —
57 53.0 — —
58 21.1 — —
59 38.5 — —
60 18.5 — —
61 23.0 — —
62 37.9 — —
63 42.1 — —

ND, not detected

94, 120 (1976)

Table 2. Contents of diphenyl (DP), o-phenylphenol (OPP) and thiabendazole (TB) in citrus

fruit products

Saﬁg}]e Kind Th; r]g};izcge of Year and month DP OPP TB
1 Concentrated grapefruit drink
No. 1 United States 1976 April ND ND ND
2 2 " " ND ND ND
3 Sliced navel orange peel " July — — 0.2
4 i Lemon oil No. 1 F.R. Germany 17} 3150 ND ND
5 | 2 1z " 130 ND ND
6 Orange peel " August ND ND 1.1
7 Lemon oil " September ND ND ND
8 Lemon oil United States " ND ND ND
9 Orange oil No. 1 Switzerland 1977 April ND ND ND
10 2 " " ND ND ND
11 3 United States " — ND ND
12 Lemon oil Italy " — ND ND
13 Thyme oil ” ” — ND ND
14 Bergamot oil 17 ” — ND ND
15 Lime oil No. 1 United States ” ND ND ND
16 " " ND ND ND

ND, not detected
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Results of the Product Examination of Coal-Tar Dyes

(including Dye Aluminum Lakes) from April in 1977

till March in 1978 (on the Product Examination of
Coal-Tar Dyes XVII)

Masahiro IwAIDA, Keizo NAKAMURA, Hideyo SUZUKI,
Yoko MINEMATSU and Takako WATANABE

The number of dyes inspected in this period was 377 in total amounting 108,774.5 kg in quantity.
Since March 11th in 1978, manganese test was added as one of the items of tests on Food Red
No. 106, Food Green No. 3 and Food Blue No. 1, the permissible level being 50 ppm. No dye was

disqualified during this period.

(Received May 31, 1978)

The number of dyes inspected in the fiscal year
1977/1978 was 377 in all (including dye aluminum
lakes) showing a decrease of 70 (15.7%) com-
pared with the previous period? and a decrease
of 50 (11.7%) compared with two years ago®.
Numbers of dyes tested in each month are sum-
marized in Table 1. The following dyes were not
sent to our laboratory during the period for prod-
uct examination ; Food Red No. 2 Aluminum Lake,
Food Red No. 104 (Phloxine), Food Red No. 105
(Rose Bengale), Food Green No. 3 (Fast Green
FCF) and Food Green No. 3 Aluminum Lake.
The production of Food Red No. 2 was restored
to 2,400 kg compared with the previous period
(330 kg) ; on the contrary, the production of Food
Red No. 3 fell from 10, 020 to 5,700 kg. The food
coal-tar dye produced in the largest quantity in
this period was Food Yellow No. 4 the same as
in other years, occupying 39.5% of all the food
period. Food
Yellow No. 5 and Food Red No. 102 were the

dyes produced in the second and the third largest

coal-tar dyes produced in this

quantity produced in this period, respectively.

The production of total dye aluminum lakes
were 10,950 kg, being 10.19 of the food coal-tar
dyes produced. As for the inspection method,
confer the previous report?. No lot of dye was
disqualified during this period, the passing ratio
arriving at the maximum level of 100%%.

Since potassium permanganate is sometimes

used as the oxidizing agent instead of potassium
bichromate during the manufacture of these dyes,
test of manganese was added to the Coloring
Matter Tests of the Notification regarding the
Standards and Specifications of Foods, Food Ad-
ditives etc. (Ministry of Health and Welfare
Notification No. 370, December 28, 1959) as one
of the test items of heavy metals contained in
Food Red No. 106, Food Green No. 3 and Food
Blue No. 1 on the 11th of March in 1978. Ac-
cordingly, this test was carried out on the dyes
arrived since then, too. The procedure for man-
ganese test adopted is as follow.

“Take 10m! of the sample solution for the
tests of heavy metals (corresponds to 500 mg of
dye)®, evaporate to dryness by heating, then add
5m/ of sulfuric acid and 40m/ of water to dis-
solve the residue. Furthermore, add 3ml{ of
phosphoric acid and 0.3 g of potassium periodate,
cover with watch glass and heat for one hour on
Cool, and add
Add 2.5m!

of manganese standard solution to 10 m/ of control

water bath, shaking occasionally.

water to make 50m/! (solution A).

solution and perform in the same manner as the
sample to prepare solution B. The color of solu-
tion A is not darker than that of solution B.”
Note. Manganese standard solution : Dissolve
287.6 mg of potassium permanganate in 100 m/ of
water and 1 m/ of sulfuric acid, boil after the

addition of 0.5g of sodium bisulfite, cool, and
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Table 1. Numbers of coal-tar dyes tested in each month

Classification ild 7 Total Quantity
4 5 6 7 8 9101112 1 2 3 (ke)
Food Red
No. 2 (Amaranth) 0 0 3 2 0 0 O 0 1 0 2 0 8 2, 400
No. 3 (Erythrosine) 3 2 1 1 2 1 3 2 1 1 1 2 20 5,700
No. 3 Aluminum Lake o 2 o0 0 0 0 1 1 0 0 0 o 4 1,200
No. 102 (New Coccine) 6 5 5 8 5 8 4 215 0 2 6 66 19, 330
No. 106 (Acid Red) 0 2 2 0 1 1 1 1 0 0 1 1 10 1,766
Food Yellow
No. 4 (Tartrazine) 15 11 15 8 14 12 12 14 21 4 9 9 |144 42,996
No. 4 Aluminum Lake 2 0 7 0 0 3 0 0 2 0 5 0 19 5, 550
No. 5 (Sunset Yellow FCF) 7 11 6 6 7 2 6 7 3 4 6 73 21,552.5
No. 5 Aluminum Lake 1 0 2 2 0 0 0 0 0 3 0 2 10 2,850
Food Blue
No. 1 (Brilliant Blue FCF) 2 2 1 1 1 0 3 1 2 0 1 0 14 3,030
No. 1 Aluminum Lake 0 0 2 1 0 0 0 1 0 0 O O 4 1,050
No. 2 (Indigo Carmine) 1 0 0 0 11 0 0 0 O0 1 o 4 1,050
No. 2 Aluminum Lake 0 0 0 0 1.0 0 0 0 0 0 O 1 300
Total 38 31 49 29 31 33 26 28 49 11 26 26 | 377 | 108,774.5

then dilute to 200m/{. One m/ of this solution
contains 0.01 mg Mn.
Therefore, the permissible level of manganese

in the three dyes is settled to 50 ppm.

References

1) M. Iwaida, K. Nakamura, Y. Tonogai, Y.
Matsumoto, T. Kanamori : Bull. Nat. Inst.

Hyg. Sci., 95, 126 (1977)
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Suzuki, Y. Matsumoto, M. Nishikawa, Y.
Kaneda : Bull. Nat. Inst. Hyg. Sci., 94, 124
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Ministry of Health and Welfare : The Japa-
nese Standards of Food Additives, 3rd Ed.,
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Effects of Sorbic Acid (Food Additive) on Preservation
of “TSUKUDANI”

Tsutomu Kawanisni, Akira Suzuki, Hirotaka KoNuMa,
Sumie TAKAYAMA and Kumiko MIZUSHIMA

The preservative efficiency of Sorbic acid (SoA) was re-evaluated by microbiological tests for
four kinds of “Tsukudani” (hosokirikobu, kobumaki, kiriika and kohnago). The “Tsukudani” is
a Japanese food boiled down in soy sauce. Fishes, shellfishes and seaweeds are most frequently
used as raw materials of the “Tsukudani”.

The tests were carried out in commercial packs of the “Tsukudani” using a series of three con-
centrations of SoA, 0, 0.05, and 0.1%, under a preservation for 2 months at 30° and 10°. In the
case of the preservation for 2 months at 10°, all “Tsukudani” samples did not show any sign of
spoilage regardless of the addition of SoA. Therefore, the following results were generally obtained
from the storage tests at 30°:

At the level of 0-0.05% SoA, the safe preservation of the “Tsukudani” was varied throughcut
the storages from 2 weeks to 2 months, depending on its components and amounts of contaminated
micro-organisms. The addition of SoA at the level of allowable concentration (0.1%) into the
“Tsukudani” was effective for extension of its storage life up to about 2 months.

For the purpose of clarifying a correlation between water requirements of micro-organisms and
food storages, water activities (aw) of retailed “Tsukudani” were measured by Conway’s units.
From the data, the aw of samples was in the range of 0.70-0.96. In general, most micro-or-
ganisms are inhibited in the productions with aw of 0.80. Therefore, measurements of aw were
very useful to estimate the storage life of the “Tsukudani”.

From the above results, it may be supposed that the extension of its storage life enough for the
preservation in a practical circulation can be accomplished by the addition of SoA at the level of
allowable concentration (0.1%) into the “Tsukudani”.

(Received May 31, 1978)
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Table 1. Some characteristic data of tested “Tsukudani”
Kind of Concentrations | Degree Direct Total Amounts Amounts pH Salts Water
. of reducing sugar of of rate activity
Tsukudani of SoA suga)r sugar salts moisture (aw)
(Bx
(%) (%) (%) (%) (%) (%) (%)
Hosokirikobu 0 57 4.62 24.4 10.3 52.5 4.63 19.6 0.790
0.05 59 6.06 24.0 9.83 48.3 4.65 20.4
0.1 58 6.14 25.4 10.11 50.8 4.58 19.9
Kobumaki 0 63 10.1 41.6 4.43 42,2 4.40 10.5 0.787
0.05 60 10.2 39.8 4,27 43.7 4.38 9.8
0.1 61 8.34 39.0 3.85 42,25 4.32 9.1
Kiriika 0 75 8.0 22.4 4.55 28.4 6.20 16.0 0.752
0.05 73.5 7.0 22.0 4.55 28.8 6.28 15.8
0.1 75 8.48 23.8 5.13 25.5 5.80 20.1
Kohnago 0 72.5 3.20 30.2 8.7 28.2 5.60 30.8 0.720
0.05 75 3.40 30.0 8.83 25.6 5.60 34.4
0.1 75 3.12 30.5 8.7 26.4 5.60 32.9
Table 2, Sensory evaluation of tested “Tsukudani” during storages at 30°
Kind of Concen- Result of sensory test and pH*!
. . trations
Tsukudani of SoA Storage period (weeks)
(%) 0 1 3 4 5 7 8
Hosokirikobu 0 —(5.1) —(5.0) £(5.0) #(5.0) #(5.0) #(4.8) €s cs cs
0.05 —~(5.0) —(5.0) —(5.0) —(5.0) £(4.9) +£(4.9) cs cs cs
0.1 —({5.1) —(5.0) —(5.0) —(5.0) ~(5.0) —(5.0) —(5.0) —(5.0) —(5.0)
Kobumaki 0 —(4.9) —(5.0) —(5.0) —(5.0) —(4.9) £(4.8) cs cs cs
0.05 —(4.9) —(.0) —(4.9) —(4.9) —(5.0) +(4.8) cs cs cs
0.1 — (4.9 —(5.0) —(5.0) —(5.0) —(5.0) —(5.0) —(5.0) —(5.0) —(5.0)
Kiriika Q —(6.5) —(6.5) —(6.6) —(6.5) —(6.4) —(6.3) —(6.3) ND —(6.3)
0.05 —(6.6) —(6.5) —(6.5) —(6.5) —(6.5) —(6.3) —(6.3) ND —(6.2)
0.1 —(6.6) —(6.5) —(6.6) —(6.5) —(6.3) —(6.3) —(6.3) ND —(6.3)
Kohnago 0 —(6.2) —(6.1) —(6.2) —(6.1) —(6.0) —(6.1) —(6.1) ND - (6.0)
0.05 —(6.2) —(6.1) —(6.1) —(6.1) —(6.0) —(6.0) —(6.0) ND —(6.0)
0.1 —(6.2) —(6.0) —(6.1) —(6.0) —(6.0) —(6.0) —(6.0) ND —(6.0)
*1 Symbols, — : non-spoilage, +~4 : degree of spoilage, cs : complete spoilage, and ND : no data.

Each pH value indicates in parentheses.

WEREEDE WD, 2 VAZRIDOTIL O, Y
BIEOEH DX XOEWS OBOERGELE R LT
4IESIORBRRE, HRME L, Tibb, 1)
EAN, (2) Bk, (3) Wivwvd, @) hERTFieET
BB, Thbisdfio—gitkik%a Table 1 iR
2., HRBROHEL SoA OFME : LRAMIXEK
MPODR KB A—» — OB MO

Bold symbols indicate spoilages.

EUTHESRALDOTHS. SoA OFEMIEE 1
kg ik UCIBEEFTE, by lgfin (0.1%),
AR 1/2 THEM (0.05%) & X CERMORTE
(0%) Ths. FhLfhk 24HL, —Hrrtoi
GEEHRIK), iRt hEhiatT 5k Cl
S B (BERREK) L.
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Table 3. Results of microbiological

Storage period (wecks)
0 1 2

8 .8 .8

Concentrations 5 5 |
Kind of Tsukudani of SoA 5] @ ] @ ] @
) 17} [ 17} o %]
2 @ 2 a .o ©
z = = 2 T
S g o S g & Y E ¥
g 8 B g & L 8 =B
, © 3T EF e TEF 2 8EGS
7o) # a0 = @ Ao = 7S B SR
0 + + — 4+ 40 + —15 + + — 500
Hosokirikobu 0.05 + + - + + -+ + + 4+ - +
0.1 + o+ =+ + o+ =+ + o+ -+
0 4.5 4+ — + 4.0 + — + 6.0 + — +
Kobumaki 0.05 3.5 + — + 8.0 + — + 4.0 + — +
0.1 25 + — + 85 + — + 2.5 + — +
0 4.5 + — + 80 + — + + 4+ - +
Kiriika 0.05 4.0 + — + + + - + + + - 4+
0.1 4.5 4+ — + + + - + + + - +
0 9.5 + — 4+ 11.04.0 — + 56 + — -+
Kohnago 0.05 7.0 + — <+ 7.5 + — + 4.1 4+ - <+
0.1 9.9 4+ — + 50 4+ — 4+ + 4+ -+

*1 SPC, standard plate counts. All figures of bacterial and fungal counts indicate under the omis-
sion of X 10?/g. Symbols; + of SPC and Lactic acid bacteria : counts are less than 300/g; +

Table 4-1. Successive changes of bacterial counts in “Tsukudani” inoculated artificially

Concentrations Storage

Kind of Tsukudani of SoA Inoculated with
(%) 0 3 7 14
0 5.0x10¢ 1.5x10° 4.0x10? +
Hosokirikobu 0.05 7.5x10¢ 3.0x102 + +
0.1 1.5%x10¢ 4.5%x10? + +
0 2.5%10¢ + + +
Kobumaki 0.05 7.5x104 + + +
0.1 1.0x10¢ + + +
0 1.0x10¢ 1.0x10° + +
Kiriika 0.05 7.0x10° 7.5x10 + +
0.1 5.4x10% + + +
0 2.1x10¢ 2.7x10° + +
Kohnago 0.05 1.0x10¢ 4.1x102 + -+
0.1 1.5x10¢ + -+ -+

*1 Symbol, -+ : bacterial counts are less than 300/g. All bacterial counts indicate per g of samples.
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examination of “Tsukudani” at 30°
and microbiological examination*!
3 4 5 8
.8 8 8 N g .8
8 8 8 ] ] g
g g 3 o 5 2 8 2 8 £ 3§ ¢
a2 < 2 B 2 < . & 2 @ a @
E w g E w §I :E n g‘ :E w g‘ E g‘ :g [} g‘
8§ g & § E o S 2 8 8 9 g 2 9 g g
28 8 2$ = 288,888, 8828, 883
S E % 2 L EE ERIEZLTESLTEE QY EE
W A0 2 ¥ a0 2 4 a0 2330 =28 a938=8 343 =
+ + —1000<C + 4+ — 1000<C cs cs €S €3 €S €S €3 €S €S €S €S €S €S €9 CS S
+ + — + + 4+ — 40 ¢S ¢3S €S ¢3 3 €9 €S (S €8 €S €S €S €S €S CS CS
+ + - 4+ + 4+ - + 4+ + = 4+ + + - + + + - + + + = +
45 + — 4 40 4+ — + 3 c3 €S €S €3 CS €S €3 €S €S €S €9 CS €S CS €S
30 + — 4+ 35 4+ — 4+ 3 s €S €3 €S CS S €S €3 €S €S €S €S cS CS ¢S
6.0 + — + 40 + — + 30 + — + 4+ + — + + + — + + + — +
+ + - 4+ + + - 4+ 40 + - 4+ 4+ + - 4+ + + - + + + - +
+ + - + + + - + 40 + - + + + - + + + - 4+ + + - +
+ + - + + + - + 22 + - 4+ + + - + + + — + + + - +
+ + - + 81 + — + 4+ 4+ = + + + - + + + - + + + - +
+ +- + + + - + + + -+ + + - + + + - + + + - +
+ + -+ + + - 4+ + + - + 4+ + - 4+ + + - + + + - +

of Molds & yeasts : counts are
symbols indicate spoilages.

less than 10/g; and cs:

complete spoilage.

with Bacillus subtilis or Staphyloccocus aureus and stored at 30°

Bold figures and

period (days)*

B. subtilis Inoculated with S. aureus
21 28 0 3 7 14 21 28
+ + 1.1x10¢ + =+ + + +
+ + 6.3x10¢ + + + + +
+ + 2.1x10¢ + + + + +
+ + 2.2x10¢ + + + + +
+ + 6.8x10° 9.1x102 + + + +
+ -+ 7.1x10¢ + =+ + + +
-+ + [7.5x10* 4.6x102 + + + +
+ + 8.5x10° 9.1x102 + + + +
+ + 7.1x10* 8.6x102 + + + +
+ + 4.4x10¢  4.1x10° 1.0x108 + -+ +
4 + 8.5%x10* 1.0x103 9.0x10° + + +
+ + 7.1x10¢  7.5x10° 7.5x102 + + +
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Table 4-2. Successive changes of sensory evaluation in “Tsukudani”

Concentrations

Results
Storage period

Kind of Tsukudani of SoA

(%)

A. repens

1 2 3

e
(4]

Hosokirikobu 0.05

0.1

0.05
0.1

Kobumaki

0.05
0.1
0
0.05
0.1

Kiriika

Kohnago

- H H H
- - - #

*1 Symbols, — : non-spoilage, =+~ : degree of spoilage.

3. REHER

3-1. FHEERRX

FUHET SoA ZEMLLER&Z 2L, —8ik
HWIAY+~VIZ 0~10g X AN O E=~1
PR ARG 2 CH U, WHINEZINE LT 30° 550
BT, ERERMEY AR LT 10 oRikiicthE
HAR, 22 AMORERBREY S -7,

3-2. FEAREK

27 Licd 5 —H oA AT & L O
E e fYRE o3, Bacillus subtilis PCI-219, Staphy-
lococcus aureus 209P, Aspergillus repens NHL 5015,
Saccharomyces cerevisiae ATCC 9763, Saccharomyces
rouxii, Debaryomyces hansenii §3HEER & D  7274%
Ao Bk kk, Debaryomyces sp. %iZfiL, FhEh
HWIAY =iz 50~100g ANtz D= —n
St Ahfn= AT C, 30°, SR AR 2L
L AT, SO G Y T v T 2
e “HEUEY, 24 DERIGAGAD D Smidk, Floh e fE
RO LA T b o F A b —AJEREUE 9T
ST 1 £k % 10 mI ORI fr i iR
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Bold symbols indicated spoilages.
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aw 132V ¥ =1 OIE== v + %I\~ Land-
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Wi,

5. SEERORE
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inoculated artificially with fungi and stored at 30°

of sensory test
(weeks) and inoculated with :

S. cerevisiae S. rouxii D. hansenii Debaryomyces sp.
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
- = = = + — W H — H # #H H H OH W H H
- - - - - - - x + H - - - - + +H O HE H
— — — —_— -— — —_ —_ —_ — —_— — — —_ —_ . —_ —_— — +
- - = = + + H H#H O += #HO#H H O
- - - - = - = 4+ + I - - - x££ T - = = = +
- - = - = - - + + + —_— - = = = - - - - +

BARs bR, 5B TRESETAMENEbRi. MR 0.06% FETIR4AAR, WIhbit

Zhiz LT 0.1% BTt 2 » ARoRERRTL
RERRITREER2 A L.

3 Whuemol#®

2 7 ARORFFRERFR, 0.1%, 0.05% Bzl bah
ADZE 0% FETHELVEEREIFTRER{E-T
[y A

4) NPT UK
Lol BEOEE LIRS FE0 L 0T 2
71 AR O FENRF RG2S 3 A % - T
7o,

(B) 10° RZHEOBHE

10° CRIELEBETIL, 30° RIETRVWEREY
LI 0% OfYIRAR, B> KEARTHL 27 AH
DIRFIAN Ta £ENED LRTFRFEEE T LT
7.

I-2. BERBRROER

1) WMEAEGLCSE

Table 4-1 WiRT X512 10* * — & — Ok
A LIRTEHOHWB DR EFAI L &5, SoA DiFn
O AR BRI TN Ok &
w7z,

2) HEeFEREREELILGA

Table 4-2 wRT X 51T, #HMEMAICX > THER
DEHEIBERZEo bhtc. Tiebd, A. repens
DA TIMYEA-CREM%ED 0% HTii28AT,

RENECORENEER IR, —JF, Whonhvhg
T2 0% TECLRENED bhish ot S rouxii
OWE T, MYEA, B RERO 0% FEL
0.05% BETik 1~3 B A TR &2 U 2D

X LT, 0.19% TETIE 5 B OEIENMAR TR
DRELB B otz FID Lo REITIR 0% B
3 A2 B E UeAs, 0.05% %2 19 FETILILH
R E ey ots. D. hansenii 53 Debaryomyces
sp. ¥R TIL S. rouxii OBE L EORTER
L1z, S. cercvisiae OIFE-TIXMYIEA, RBAiES
{EHD 0% FETIT 4 BEED BRI AL TRt
0.05%, 0.1% TEeZOfoBGEo 0% FFTH 54
IO I CRRE 2R S lah o, ok
PR E s 27> Th SoA © 0.1% HEmL
7o b O TREWIMAEY T R I .

I DL 1EEOKSFYE (aw)

O ERORAFE E av & OBIRE RS 2R
F I UHHITOWT aw TN 850t % Table 51z
~T.

A LI 4 o2 KEH D aw fifl (Table 1) /b
TFTIE 0.720, ¥)hud i 0.750, RARLETIR
0.787, REIEAGTCIE 0.790 & _EyR o fEAEA B CRAE
O ot T F D aw ELEFEE avflit D
B2 D B X b It BB bR DT, il
30 Rz oWT aw flixH~Nict b Table 5 1z
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Table 5. Water activity (aw) of retailed “Tsukudani”
’\/onsture Tood Moxsture Food
Kind of Tsukudani aw contents additives | Kind of Tsukudani aw contents additives
(%) contained™ %) contained*!

Hosokirikobu 0.75 ? Surume-2 0.76 ?
Shiokobu 0.71 ? Kiriika 0. 80 —
Amakuchikobu-1 0.96 56.9 + Shirasu-1 0.81 ?
Amakuchikobu-2 0.92 58.5 + Shirasu-2 0.84 —
Kobumaki 0.95 50. 4 + Kohnago-1 0.72 -
‘Tarako kobu-1 0.86 ? Kohnago-2 0.75 25.6 +
“Tarako kobu-2 0.81 ? Kakuni-1 0.74 +
Ami-1 0.75 ? Kakuni-2 0.71 39.7 ?
Ami-2 0.75 ? Chazuke 0.74 -+
Ami-3 0.70 ? Hanakatsuo 0.81 30. 4 ?
Ami-4 0.74 ? Kidenbu 0.73 18.8 ?
Namaami-1 0.70 + Noritsukudani 0.92 71.3 ?
Namaami-2 0.75 -+ Asari-1 0.79 -
Surume-1 0.79 ? Asari-2 0.79 36.6 +

*1 Symbols : +, added, —, not added, and ?, uncertain.

Table 6. Floral changes of micro-organisms in tested “Tsukudani” during storages at 30°

Kind of Tsukudani, storage period and SoA concentrations*t
Hosokirikobu Kobumaki Kiriika Kohnago
Group of
micro- Before After Before After Before After Before After
organisms  [storage 3 weeks |[storage 3 weeks |storage 3 weeks [storage 3 weeks
storage storage storage storage
0% 0% 0.1% | 0% 0% 0.1% | 0% 0% 0.1% | 0% 0% 0.1%
Bacillus 20-30 20-30 20-30 | 20-30 20-30 20-30 | 20-30 20-40 20-40 | 20-40 20-40 20-40
Streptococcus | 20-30 10-20 20-40 | 40-50 40-60 40-60 | 30-40 20-30 20-40 } 10-20 10-20 20-30
Lactobacillus | 10-20 0 0 5-10 0 0 0 0 0 0 0 0
Staphylococcus | <5 <5 5-10 | <5 <5 5-10 | 5-10 5-10 5-10| 10-20 10-20 10-20
Coryneforms 0 <5 5-10 | <5 0 5-10 | 5-10 5-10 5-10| 5-10 5-10 5-10
Sarcina 0 0 0 0 0 0 5-10 <5 0 5-10 5-10 <5
Yeasts 20-30 30-40 0 0 10-20 0 0 0 0 0 0 0
Others 0 0 <5 <5 0 0 0 0 0 0 0 0

*1 Figurc indicates a percentage of each group of micro-organisms for total micro-organisms.

RS erT
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Table 7. Inhibitory effects of sorbic acid (SoA) on the growth of bacterial isolates from tested
“Tsukudani”
Group of micro-organicms titlergbfers of Minimum inhibitory concentration of SoA at:
isolates pH 5.5 pH 7.2

Bacillus spp.

B. subtilis 31 1:500 1:125<

B. licheniformis 29 1:250 1:125<

B. polymyxa 8 1 : 2000-1000 1:125<

B. cereus 6 1:1000 1:125<

B. firmus 2 1:500 1:125<

B. circulans 2 1:250-125 1:125<
Streptoccous spp. 50 1:125< 1:125<L
Lactobacillus spp. 17 1:125< 1:125<
Staphylococcus epidermidis 13 1:125< 1:125<
Coryneforms 4 1:125< 1:125<
Sarcina spp. 3 1:500 1:125<

Total 165

hoOHED WERO HHEIXED WA TL Ebld-
fo. Tods BAELE 2 5 Bl Shic BRI Debaryo-
myces spp. LREIhiz.
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Foswich R DOWTZORFIERE 2 2 Ak
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(0.1%) TIHThOBMzRWTHI 2 » AHORE
I TRELED bhT SoA OFZHESATER Shi.
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TH32 7 AEOREENED bhichl, D EHD
WROBRD HERFFIRENTIEVL DT, SiA
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BROG ORAFHEIC 35 Vv €V O ST
T e 88K DB o DNBIERE « WUNBTE « KEAET

Effects of Sorbic Acid (Food Additive) on Preservation
of “Miso”

Tsutomu KAWANISHI, Akira Suzuki, Hirotaka KONUMA,
Sumie TAKAYAMA and Kumiko MIZUSHIMA

The preservative efficiency of Sorbic acid (SoA) was re-evaluated by microbiological tests for two
kinds of “Miso”, viz. light yellow type and koji type. The “Miso” is a Japanese food made by
fermentation of barley or rice and soy-beans. The tests were generally carried out in polyethylene
packs of the “Miso” using a series of three concentrations of SoA, 0, 0.05, and 0.1%, under a
preservation for 60 days at 30°, 20° and 10°, Similarly, the efficiency of ethyl alcohol (EtOH) which
is recently used as a preservative instead of SoA in the “Miso” production was also evaluated.

In the case of the preservation at 10° all samples of the light yellow type did not show any sign
of spoilage irrespective of the addition of the preservatives. Although the efficiency was not so
conspicuous, occurrence of swelling in the koji type package was prevented satisfactorily in the
same condition (see Table 2). Therefore, the following results were generally obtained from the

" storage tests at 30° and 20°.

In the packed samples at 30° the addition of SoA at the level of 0.05-0.1% or EtOH at the level
of more than 2% into the light yellow type was effective for extension of its storage life up to
about 7 days. In the same condition, the addition of SoA at the same level into the koji type was
also cffective for the extension up to about 3 days.

In the packed samples at 20°, the addition of SoA or EtOH into the light yellow type was ex-
tremely cffective even at 30 days or more. Similarly, the addition of SoA or EtOH at the level of
396 into the koji type was also resulted the extension of its storage life up to 8 days.

On the other hand, when the preservatives did not added, all packages of “Miso” were swollen
within 1-5 days (in the light yellow type) or 1-2 days (in the koji type) and then completely
spoiled duc to the growth of microorganisms. The results on unpacked samples of both types
were summarized in Table 3.

From the above results, it may be supposed that the extension of its storage life enough for the
preservation in a practical circulation can be accomplished by the addition of SoA at the lcvel of
allowable concentration (0.1%) or EtOH at the level of 2-39; into the “Miso”.

(Received May 31, 1978)
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Preservative efficiency of sorbic acid and ethyl alcohol on packed, light yellow type

Preservation test*

Storage periods (days)
5 6 7 8 9 10 15

— — — — 4+ # ¢S ¢ ¢8 ¢c8 €3 8
— — —~ — 4+ # ¢S ¢ ¢8 c8 €S s
3 €3 CS €3 €S €S ¢S ¢S ¢S Cc3 €8 8
— — —~ — 4 €5 ¢3 ¢3S ¢S €S ¢S ¢S
— — —~— — # ¢ ¢3 ¢ ¢S CS CS 8
4+ # €3 ¢s €S ¢s ¢s ¢S ¢S €S €8 ¢S
€3 €S €S €8 €S €5 ¢S €5 ¢S €S €8 ¢S

Table 1.
“Miso”
Kind of food
Temperature | preservative and
of storage its concentration
(%) 1 2 3
30° SoA 0.1 - - =
0.05 - - -
0 + # ¢ ¢s
EtOH 3 - - -
2 - — -
1 - — +
0 + 4 es cs
20° SoA 0.1 - - -
0.05 - - -
0 - - —
EtOH 3 - - =
3 — - —
1 - - —
0 [

— = = = = = — = — — {# cs8
— 4+ 4+ 4+ es cs ¢cs €8 ¢S €S €S ¢S

— 4+ +H H# cs ¢s ¢8 ¢S €S €S ¢S ¢S

*1 Symbols, — : non-swelling, + ~ i : degree of swelling, and cs : completely spoilage.
In tests at 10° resul:s of all cases are negative.

indicate spoilages.

L0THD. TOFXIHRGOME oML L > TR
7o b BB 0 4 ot L, HEYEHSRE
DHDITH N EVBHRTWBY,

RIS OB EES I & LCIBITE, ARG R HR
Mie ¥ OMEA e E TV B, BRIERE LTI, HY
135 e FefEs, 5 L% o Na#aili 1kg ¥
b 0.2g T OFECHY IR TV, ZoffiiE
TR o el ED, BRIV AEVEEH Y
T4 (SoA), M lkg LT 1g UTF (varvy
v E L) PMERFTIRTW?. ¥, T
TR, T TS DB L » THE IR TV
MO PR, 25 LcfiiEmipo e LT,
FULWIHEAT bhTER. 20X lRYS
T XTI 49 FEHBIAERIZ X Y fefbiRingE
I OTI B &, TOo—RE LTk ilifg
T ERTVS SoA AL O{RTEME DIER Iz AT %A
BT OWTERH L. RNz, ¥T4E SoA iz
fRoTt7ra—n (EtOH) oiiRmsAELBuvbhT
WABHDT, FOHMRZOVLTLERTHRA LT
Th bR OWTHRET 5.

ks X ORI TT

L #E&E SoA HIU EtOH OFMEE : f#t
RIRIT IR £ — 7 ~ DT L E

Bold symbols

UBE TR IR RRg L 2 5 Ui ¢, Thth
SoA fie@iin (0% ¥, 0.5g/kg ¥Rpm (0.05% I¥),
lg/kg ¥RIN (0.150 B¥) @%b ok, EtOH oORFRM

(0%%%), 10mli/kg Him (1% Ff), 20 mi/kg ¥
(2¢e%F), 30ml/kg i (3% FE) © b OERIFE
Li. Tho# 100~130g o= — A MHiciBihd
L, 38% 11t LTHRBERZREL:.

2. FE AT OLTRENETRMO 3515
%, TP ANE LT 20°, 30°, ¥R it
ELT10° osIicAh, 23 ARRERARET
otz Fh, A CUERBRET LI, FUERM
DOl S0g T OB H T AV +—VICAR, $93~4hr
Ve~ VOB EHVERTHELI-OD, HERMADT
0% EROFKRITREL, » ¥ OSpkoqi s 30
Aifichie hEZI L. RFEROSRGOTERARE
XUt pH, MIHNEs X U OWNE, Ak OR
EERHEC > Tl ot i, KOEELRD
BRIz Ui,

i P

I [NEKORFRR

(A) HeEEIZONT

R O & ORFREBE R % Table 1 123

30° T ARTEE T, SoA 0% BEDIGA, Ak
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Table 2. Preservative efficiency of sorbic acid and ethyl alcohol on packed, Koji type “Miso”
I\md of food Preservation test*!
Temperature | preservative and
of storage | its concentration Storage periods (days)
(%) 1 2 3 5 6 7 8 9 10 15 20 25 30 45 60
30° SoA 0.1 — + -+ H#t €S €5 cS €S €S €S €S €5 CS €S €5 S
0.05 — — 4+ H €3 €5 €8 €5 €3 €S €5 €5 €S €S €S CS
0 4 H# €5 €S €S €S €5 €S CS €5 CS €5 €5 €S C5 C3
EtOH 3 — — 4+ # €S €3 €S €S €S €S €S C3 €S CS CS €S
2 — — 4+ {# €5 €5 €3 €5 CS €S €S €3 €3 €S €S ¢S
1 — — 4+ f+ €S €5 €3 €S €S €S €S €S €5 €S €5 ¢S
0 4 4+ €5 €3 €S €S €3 €S €S €S €S €S €5 €S ¢35 CS
20° SoA 0.1 - - - — — — — 4+ H # cs ¢ ¢s ¢s ¢S
0.05 - - - — — — — 4 # €5 €S ¢s ¢S ¢S ¢S
0 — — H €5 €S €S €S €S €S €S €S €S €5 €S €S ¢S
EtOH 3 - - - — — — — — {4 €5 €S €S €S ¢S CS
2 - - - # € €8 €S €S €S €5 €S €S €S €S CS
1 - - = H € ©s € €3 ¢S €S €S € €S €S ¢8
0 — — ff €S €S €S €S €S CS €S €S €S €S €3 €S CS
10° SoA 0.1 - - = — — — — — 4+ it cs ¢ €5 €S ¢S
0.05 - - - — — — — — 4+ {# c€s cs ¢8 €8 S
0 - - = — H €S €5 €5 €S €8 €S €S €S €S CS
EtOH 3 - - = - - - = = 4+ 4+ + + + + +
2 - - - - - - - = 4+ + 4+ 4+ + + +
1 - = = - = = = = 4+ + 4+ o+ + 4+ o+
0 - - = — 4 €5 €5 €S €S €S €5 €8 €S CS (8
*1 Symbols, — : non-swelling, +~4t : degree of swelling, and c¢s : completely spoilage. Bold sym-

bols indicate spoilages.

B 1ECEENELL, vy—adfihd 250z LT,

0.055%, 0.1% FETRAMO RET, WFITXBLE
Wtbde b, RIAERIER S

20° {{fACB\TiE, SoA 0Se MG 7HA T A
ihb!lu}ﬂthi%ﬂﬁ?ﬁ*&ﬁ&b Livteoizxf LT, 0.05%
PETIZ 30 BN E T, 0.1% BETIZ 60 B
Wb xic oll,/fﬂlf) Db B etz L
LA h, 0.0550 35 XU° 0.160 Brcdsu T LIRTir%
TH L Y BMOKRAWELT S L5z h, W
Lo L.

10° {#77Ti2, SoA 0.03%¢, 0.1% P2l HAAD
Z & 0% B dsu T4 WA 60 MGzl X 4,

S oER L s S I o itk g T
7.
~J7, EtOH {Eno ¥y, 30° {fF, 2% LALifm
LbOiedh - Tik6 BLLE, 20° {&7F, 1% LR
MLt oicdh - 60 HLAELIRTEMSELRL,
FhEhimmodlort 1 B (30° &9, 7B

1 v

3

&

>

S S

(20° f75) Th » e Dicw LB RTFEIER A0
Itz 10° RIFCIRERMBECY 60 HREISHE A
bRt o te.

(B) CZ5LBMIZDWT

Z 5 UMt oo & o (RIFREBRS % Table 2 (i
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30° {R7ACL2, SoA 0% FFTRI KM 1 B OfffEtk,
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Table 3. Sensory evaluation of unpacked “Miso” during storages at 30° and 20°
v *
Kind of Temperature Food ap;gs?trsvatne Result of sensory test
“Miso” of storage concentration Storage periods (days)
(%) 0 3 5 7 10 13 15 17 20 23 25 27 30
30° SoA 0.1 — e e e e e e e e =~
0.05 —_ e m m e e e -
EtOH 3 _ m e e e = = - = = —
2 —_— e e e
1 e — =
Light Not added e - 4 D e e -
yellow 20° SoA 0.1 - - _ __ - - __-_-__-
type 0.05 | — — — — — — o o o - -
EtOH 3 _— . e e e e = = =~
2 o -
1 e - == -
Not added — — e e e — =~
30° SoA 0.1 L o o m e e e = = =
0.05 — m e e e e e - =~
EtOH 3 - - - - - - - = = = = =W
2 — - - - = - = = = = - =
1 - - - - = - - = = - = =
Koji Not added - = - - = — 4+ 4+ 4+ # # H o
Lype 20° SoA 0.1 .
0.05 UGS
EtOH 3 —_ - - - - - - = - - = - %
2 — - - - - - = - - = = =
1 - = - - = = = = = = =
Not added U 1 L 43
*1 Symbols, — : non-spoilage, —, + :indicates an occurrence of browning on sample surface,

and 44 : indicates an occurrence of both browning and yeast-like colonies on sample surface.

All results on storage at 10° were negative.

II. BIRRRRCHTREFRR

BERORERR E BN —RRIECHER SR DR
EXHELTY y~VviIRARLES OFHENCHK L
HETEORECREL, oMo VTHE
FROREOFEXRZL, RIEREMORE Y 5T
Lic. £ofsHE% Table 3 aid.

S, SoA EIRMTEDTRMUIT DA TIx 30° f#
FlokBWwTyd 30 BRIOESAM Ty e - BEROR
ENRID bRl ofeht, 5 Uk ogatit 30°
3 X0 20° REFo—Rokkodic 20 BRTE»HH
@, Fifiaw = —oRENRDD LRI, Fhizxd L
T SoA FRINEE (0.05%, 0.1%) Tit 30 EHOBE
Rk, 2ok b BRI O & L1233
bhieh ot

—7, EtOH FmBEoiR4E Tit, 30° X0 20° &
oz 5 Uiz 30 B HRTE—il ok ok
Bfs, Bz e = —0RENRD Dhoh, KRG
TREDLRED -1z, ¥, 100 CORIETIRES
OURI & 4 FRMEEC B VT 2D X H AN ED
bhigh ot

III. @REFARTO pH, #HEMHOZTE

AR ORIERBRANIC ST 52tk % Table 4
[Jabrne o

BIREECIRTE L B3k fhico g, R 10 AR
FToMGO pH LTS TUBRBREIEL, R/
KRy izt L. SR o—M% Table 5, 6
.

Ticht, REMOEE, pH ZRIFROEROE
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Table 4. pH, microbial counts, water activity and moisture contents of tested “Miso” before
storage
FOOd fgﬁs;{s‘ ative pH SpC* Yeast Water Moisture
Kind of “Miso” concentration (per g) counts activity contents
(%) (per g) (aw) (%)
SoA 0.1 5.4 9.0x10* 1.5x10? 0.795
0.05 5.4 2.0x10° 2.5x102
Light vellow t EtOH 3 5.2 2.0x10° 3.0x10? 0.811
igh w oty
Bt yellow type 2 53  17x10° <100
1 5.4 1.2x10° 5.5x10°
Not added 5.4 2.6x10° 1.5x10° 0. 720 51.6
SoA 0.1 5.3 5.5x10¢ 1.6x10° 0. 899
0.05 5.3 4.8x10¢ 1.8x10°
Kol t EtOH 3 5.3 2.4%x10¢ 3.1x10° 0.910
ol type 2 53  3.9x10°  3.5x10°
1 5.3 4.9x10¢ 2.9x10°
Not added 5.3 5.8x10¢ 1.0x10% 0.3880 53.0
*1 SPC : standard plate counts.

i, RTEL e DR <,

2 EAEEEN A DI h
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ERATEHIZKE 2 75 Ak O fF AT 2E R B
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D 20°% 30° RFDOL OITH P OHHUDEINNZ DR
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FIEE, (2 A TR R LI » e, EERGZ D
ThaE, HEMCEERELZR L2 hbod,
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Bour S
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BRI G D WG O iz X > TH L @
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B S hTw 5
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RENTEETH B EDbhB. —J, =5 Lz
DUNTLRD EMRINTE 1~2 B LB EWN 2RI TE
VDI~ 0.05~0.1% HRINC X b 2~3 {17
MLz E R, 3~8 HMUIEMCRETD 2 E20THE
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272 —ARIne X T 10 AL EFEFEEAEE X
i, ¥, 25 UBRMECRREERMIIZILERT7 v 2 —~
AN X B RIERDRA IR - 122, ThThER
Mk Xh i E v REEXME bR, EHIER
(109 EFAB/EHZ LRI » TEORWEL—FEET
Hote, Tra—AYRINE SoA DA & R hRg

EETHY, GNHOHRELI DRESEL DT
R BDERPSRFTOVTXLIZBELE L ORET
b 5.

o, REERNRARoMERSD, B
Tofiv i 2ERME TEBEAGT L B3 W LE
7.

DUED PR X 5 BROENF L2 ot Tiheb ‘

b, &5 R OMERIE TR I R * i

Bifow=—DRETHLO8E oD/ LT, 1) 5 I5:mIf&kEamfEe p 198 (1972),

[EDTREEDLREN k. TROOHEND FBd s ‘

RIS DRI LT T A=~ 2~3% HINDIS S i;géﬁgééggﬁigﬁﬁ%&ﬁﬁgé

RIATHCH 5 LB A, 0 MEEIIES SRS, 17, 42 (1969)
HEoRHREZEANAFECHE T I 5) [ARAORIDI  fOlRE YR > Y — X, 4, 37
SoA DIEEFFAE HBHVIL, ZORBHELLTOT 6)%§®ﬁ2%%£§% %, 140 (1978)
fn—?ﬁM(%d%)mﬁﬁf&écémtiox oy BT 1 St DR L —, 14,
HITTER S e, AR X 0ok 61 (1971)

U EoATEOMIESCTHELIR ) OERRIFD 2\

IZAVARIE X B AR R oS e KRG A

AT OWEIZE T 5058 (57 15)
ALBIEA T 54 ¥ — 08 EASIKREH
Biological Indicator 1Z-2o\uT

TERGELYG « MIET & &2 « 11 1%

Studies on the Sterilization of Artificial Organs. 1
A Search of the Biological Indicators sufficient to be used in
Autoclave Sterilization of Artificial Kidney, at 115° for 30 min

Hiromitsu KURISU, Kimie YANAGIMACHI
and Hiroshi KURATA

In the application to a biological indicator for autoclave sterilization of disposable “Hollow Fiber-
tvpe Dialyzer” in artificial kidney, the heat resistance of Bacillus stearothermophilus has been
measured from 113 to 117° using spore suspension of 103, 104 and 10° in an autoclave. Similary
the heat resistance of B. subtilis var. globigii has been also measured at 110° and 115°.

From the data (shown in Table 1 and Figures 1-2), B. stearothermophilus could not be sterilized
at 115°, 30 min, while the estimation of B. subtilis var. globigii that is the commercial “Biological
indicator for ethylene oxide sterilization” was adequate for the application because of its thermal
death at 115° 10 min.

(Received May 31, 1978)

AT Hollow Fiber # Dialyzer i3, EiflE
BIUSRBEEYEE Lk FErsinh, ToEE

{%, formalin KB, ethylene oxide gas RE

(E0.G), HAVIir B IsiEE» " ThHh
TWB. B, 115°, 30min OEEEZREY M
% % Dialyzer A HEIRAVBR D L)t
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= o Dialyzer @ X » 7z Disposable BE{fiflI.R 254
THERT, BiEE T 5 ¥4, ToREREIT4
FERefTbhics L% RT3 )itk —oi biole-
gical indicator X IV IR IR T D, 1§
FEFESIRTE o biological indicator & LT, USP» ¢
V3 Bacillus stearothermophilus ©3EJan v 5T
HH, Eoizzothke LT 121° 5min TRAETF
L, 15min TRIERTH L O MM T5 2 & #iik
LTWwbas, ZoifEjao 115° @ Decimal Reduction
Time (D {ifi) {24y 14 min “THH & XhY, LiHo
¢, 115°, 30 min @ biological indicator 1ZfiIv 7z &
&, 10° fil koL 2R LD EELbh
S. Zogisb, 115°, 30min ORFEHRLREME O
biological indicator 1z, B. stearothermophilus % Fi
W5 T EDFTITOWTHE L, Ao E.0G
FRI4M biological indicator *FITHRRTITL,

B. subtilis var. globigii %ZAR1fiHg: D indicator IH
SR A BT o T BE L.

1. R EEE - R EA i, B. stearothermophilus
IFO 12550 % Jllv~s, Z 4 B. subtilis var. globigii i
2, Wil biological indicator TH 2 AMSCO it
@ Spordi % v fo.

2. SR NERSHEBILE § ~3 SOON %
v, REZEoMER, HAREHS X OTEHR{FRTE
SREATE SRR v, s rL -1z, KA
Werk fko Ultra-Trrax # i\ 7.

3. b [LCEE L tryptic soy agar
v, HHEGTRY o FERZ AR ek AR il fe.
Biological indicator OTEIEY, MEH L 0.1%
tween 80 N4 T e B KD A TIvfo.

4. DB. stearothermophilus ZFia7; : (R TH A%
LTS ki, 55°, 120hr §iE L0, D
LB X DAL, oW TR IACT 3 MR R ik
LAobibgiflii 55, Dl 100°, 20 min £
BALTHH bR o 0b, WAL, 109,
104, 105/ml oWy CHHAE SR, £o 2ml 5o
e AR IS T L CRBIT i e,

5. MERESEE ¢ WP Adlvie UL, Y 2
m! ORI AL T oM At
HRURAY A AT ST, B QIR AL TE & 7 -
7o. Ffc Spordi DMFALRIZ, 2%t Spordi D]
AT OB 22 8 4, B ERicdoi~< ity
THILAR, ZhEWREECTODA N, D& WIHAR
Lic. AWREMILT, B LcilEiisisgds2T

WELABEENT, 50° X b 110° % Tix4y 4min 30
sec, 115° % Cii#y 4 min 45sec X L1z, WIAHH
FEfiEY, FbRBKEXTHEL, Sdrenisei
7%, #950° % TR T 2 1E LBz Smin
ThHot.

6. BECRIE : WRIANTS X OBRIE B O TH I,
10 fEAPQL L N QORI X ) fils o,
Spordi OTHLPEE, 20 mI DR Li- 0.1% tween
80 InZ: BRI AR, hE P F A F 1 X D EERY
Licob, Wae Hiic B ME X T - . B
stearothermophilus 3 55°, 72hr, B. subtilis var.
globigii 12 35°, 48hr K53t Lic Dy, WEL LS
o DB FIE L.

B. stearothermophilus IFO 12550 gkizo\ T, 104/
m! OIEPaFi R T, 114° 115°, 116° o £ D%
Rtk A, 22.7min, 16.3min ¥k L 10min
TH-ote. FTio 113°~117°, 30min HEALKHEEY
T & & o PHEE & BRI 2WT el
B, 113° ¢4k 10/m! LT, 114°, 115° 3 X of 117°
Tk 109/m! T ERTE RN ED LR
7.

iz, Spordi # I\ ~T B. subtilis var. globigii ©
BRI oW T B Lic k2 5B, 110° DT,
5min T§#) 1056, 10 min T#7 0.5% 44¢ L, 15min
TIIFEM L. 115° €12, Smin CETFEI LD LM

10¢
2
MU
7
v
BT

10 , .

10 20 30 (min)
Fig. 1. Thermal death curve for B. stearo-

thermophilus 1IFO 12550 that was
stcamd at 114°, 115° and 117°
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Survivor numbers of B. stearother-
mophilus IFO 12550 in experiments
of autoclave sterilization at five
temperatures, 30 min

Table 1.

Temperature of Initial population (per ml)

sterilization
(°C) 108 10¢ 10° 102
113 1.8%x10* 2x10%* 10
114 5x102 2x102 O
115 1.5%10® 7x10 O
116 1x10? 10 O
117 4x10 10 0 O

7e7%, 10 min TIXFERT B © L3RS b,
fi Bl

EEZELMTET biological indicator /A v B
T\ % B. stearothermophilus 3%, 115°, 30 min @
EBEZEZRE D biological indicator {EFTZ 5H
EEowT, BEOBREASREREAVCTERL
Jokk® 115°, 30 min @ D {Hix 16.3min T, BH
BOFERED 1/100 KA LR THY, BRI
WET 5 ki, 10¢/ml OFREoBE T 50 min
BERSREETH 0B D bR, Lich-T, 2D
EHLA L, B. stearothermophilus %, 115°, 30 min
DEFEFZEZRE O biological indicator XY Tl
WeEL bha, AR biological indicator
AV, E.O.G BB T v BT3B subtilis
var, globigii eo\WWTh, HEARKEEHELT > B
Licss R, 10° oFfafio s &, 115° Smin TIRE
HEAZED bR, 10min TIRIERT S T &35
b, WKEHELUTERALS 3 EERES

_LI“.
© N\ 110
: N
E \
z \
g \\
z \
5 \
S \
\
\
\
\
\
1 y \.
2 5 10 15 (min)

Fig. 2. Thermal death curve. for B. subtilis

var. globigii that was steamed at 110°
and 115°

bolkELbhS.

by

B iR

KRER b+ BERKRETAIC & 2 fahE]
EYisk TF-15 ot L X OFIRFHE, 5 15
B B A AT ERARIEFHMBIE ), AT
%2, 7 (2), 266 (1978)
5 9 BUERAERIIAENRE,
FOnNEE

USP XIX, p, 711
PRRTEYES ¢ IR HF W B AR 2L RE iR 3, p. 565
(1976), FEFERSHIAL

FP IX, 1I-212-6

B-521 (1976),
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Studies on the Cultivation of Medicinal Plants, X
Standard Cultivation Method of Papaver somniferum L.,
in Northern Hokkaido

Naojiro HomMa, Shogo IsHIZAKI

and Tsukasa HORIKOSHI

Authors make the standard cultivated method of Papaver somniferum L. in the northern districts

of hokkaido.

For this method, the cultivated examination had been continued during 14 years.

1. It is adequate that seeding time is early in May and seeding rate is 400gr. per 10 a, and so
it is suitable to take 60 cm for row width and 10 cm for intrarow spacing.

2. Recommended rate of fertilizer application is 15kg. of nitrogen, 6 kg. of phosphate and 9kg.
of potassium per 10 a, distributing aquarter of amount to basal dressing and three quarter of
amount to topdressing. Topdressing carryout twice, at end of May and middle of July.

3. Opium harvesting time is late in July, and seed harvesting time is early in August.

(Received May 31, 1978)

S N BTSN Th - T, BG4
ATWETHE2S h EEoMBIR< T4 ATH,
P55 AEgTH S, MMFIR ARG DY
roREOTI IRV WL, 20X ) RS L ET
23 WTF URERET AR I E B R - i
IR ER D, bhbiui bt 525
Hor ofiinc oW CIEI g Liea®, Hffit b
VHT-AE o By T—ITH & /v, 19644FBISKIAAT
RHE UTHT » TR DR HIR D X 5 7
IR TE L. TOWEIHIROWL TH S,

1. BTSRRI - |WAEE

Wi s B EIE s B EyTh T, 5J110
BREAARIEHTH D, L DAHATOMEIT L - Tk
S a2 & LTRE e A_KERIGT 2 2
EHHIE LV, =R LB o inds ot 1968 4EiT 4
A 20 Aol Lic & 2 AZEHERENE D, BT
DB ER YRR gk LIVORIE MY B hieds
ot Eie, 5 IhbiERTie B MRz
A D EEOLMZARS TR LTI LI & i
BOTERYETS. TR LToTVw B,
WHH RS TRRITFRBECH 5. Tiobb, Je3
LT AHAEICHETE L& Lz (Table 1), B2
WkB T aA D Stk T 5 2 EBRRTIT, LT

FTHOBERREFRROFHEL I b EFNEIMET T
5. BB EREIC L o TRAEDH, MBE0X)
EWHELCIRO X D R v HEE, ¥/ v
72 (EHHEF) 2EMGLTCFS 72~ THiEL
g ofle —& ) —rw ~CHT 5. 2B ER
LT bie~m =Tl RE, ey
L X MMES RS, BB 60cm O—4dF
L L, IR 102 400 g 235 LT 5. SRAIE,
T fThTmIELTE L. AR EHmA LR
THERENOLDEMIEE L LRl L2 %
B n, Fho, M AL IR IR T INIL
W EID D O T T B AEE L Table 2 {2 1972
SED G 3 EMRER Lk Th B, todihizAa s
Vv 25—tk BIRD AT, A b7~y
TR E el ER NI LT 1 B 119 30 iR
L.

2. MR

i3kt 10a 45208 16 kg, Bk Gkg, mnik

9kg L35, SEEIEHOLSMAETIRLEEZTIS 5%
Robsbo ki, ATB”onTm*Shfuém

Fidih G o X 5 2 O T R
PEoREIRHOLMAFYTH S, R UFEORE
CREZYET S, Behiz o TNz X - TF
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Table 1.

Growth and wintering of Papaver somniferum L. “Ikkanshu” seeded in fell (Period

of continuous snow cover : Nov. 17th, 1965~ Apr. 30th, 1966)

Plot Seeding time

Date of germination Plant height (Oct. 18th’ 65cm) Number of wintering

I Aug. 3rd Aug. 9th
I n  13th 1 21th
bl n 23th . Sept. 1st
v Sep. 4th 17 14th
Vv nn 13th n 21th
Vi n  24th Oct. 18th

35 0/20
21 0/20
10 0/20
7 0/20
0/20

0/20

Table 2. Effect of Upland irrigation on the growth and yields of Papaver somniferum L.

“Ikkanshu”
Yield per 6 m?
Year Plot Date of germination Plant height (cm) Seeding time
Opium (g) Seed (g)

72 Irrigation May 16th 87.4 8.80 145.0 May 6th
Control 21 84.0 6.00 134.0 ”

73 Irrigation n 22 92.3 2.06 53.6 May 10th
Control 27 61.9 0.13 3.1 n

74 Irrigation n 17 97.0 8.40 — "
Control 17 95.0 7.25 — "

BTa0ERSD. UEOMIHETHBRENTEL
TCWBHcDERIERITIEE Y VS 10a K472 5
¥ 100kg, Al 100kg ZIBMAICLE A L, B
& 75kg, BAFHAIK 25k, BifsnE 20 kg DR
BEXER4HD 1, ’Y 4500 3% 2@EEHTT
BIETS. BIEORMIFEIENZS AT, HF2EIL
6 A LT3,

3. [5] - dht « BRE - BASFIRER

BEEY 14 HECRFRHOREBERY, 5ATH
AEE A~5 WL - EABE 2 0B TH 5, M
% 10cm &35, BEHRERTHELBEL fRD:
TRV OT, I 5B Lic ot X v, didt,
BREEE2EE LAEBORARTS. Thbbifll
Bl 5 A THCEESclEME2P L, HENZMEEIL
BRI 5. F2mBRERYiE LB ddiiL,
BERT-TELET5., 6 ATHRALS LB LA
», 7THAEFEAES, 7TA 15 HAEIIBITERIA & e
% (Table 3). FDYUin % EEIFA Tt T 5 DO TH
B U CERROIERZ 1IN 5.

4. BB

PSS AR THRRD EFAY ) I aY (P 3)
MREET D, HENAESEROBMR S L ARE

# L TAFUHCEbREELRT 50T, EALT
BRIk 2 BEAH 5. FEHHE, BHERS 0T
XS5 ATAHLD 7~10 ARRT 44 RAEAL V—&F]
* 5~6 EATTS. i -T 6, 7 ARk
ETVANAVERE, 2 bYAVNRETEOT, £
ORI BRAE~CET 5.

5. TAL - EBFORE

W HI B35 7~ BRI 7T ATH, SEFoRE
18 A L L2 (Table3). 7~y OREGHMILE
XZ7H 22 H» b 25 HORMT, HZERHLTHL
EHOERZTS. BB 7~vEIUL3E~4ETH
3%, YHFCIX3EE» bAMCNENMET T30
T, EERIECREFOFEOH/WRIA L - T 2 Elig
L3EXHYTH 5. HRoFEE 28 B ¥ iR
%, 3EBUBEREUMREC L 5. REFOWMET
B EELGER, BHREF LI IV,
MFORIUL, HI4ES B 10 AEICIXET VR T
HOTHERIEER > T = — A~y ARKT 18R
RS, MM RER UL OETARAML, ¥
LASIRHERE - O3, Y, —HE
137 OEREY R T SRRIERS, B ik 120
~150 cm kT B OIX L 50~95 cm (Table 3) T
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Table 3. Growing process of Papaver somniferum L. “Ikkanshu” in Northern Hokkaido

Year Seg:ding Date of Date of Date of Date of seed Plant height

time germination flowering incision maturity (cm)
64 May 12th Jun. Ist Jul, 10th Jul. 25th Aug. 3rd 51.5
’65 15 May 26th 7 29 20th 56. 2
66 20 — — — n 25 50.0
'67 n 4 May 18 — Jul. 21 7 76.4
'68 Apr. 20 n 9 Jul. 2nd n 20 " 74.9
'69 May 9 n 20 7 13 n 28 " 82.2
'70 no 7 n 17 n 7 n 28 n 10 68.9
'71 Apr. 30 n 16 ” 6 v 23 ” 78.3
72 May 6 n 16 n 10 n 24 " 84.0
73 n 10 no 22 n 13 no 29 n 10 61.9
74 v 10 n 17 n 8 n 25 7 10 95.0
75 n 8 w17 n 4 no 22 no 7 91.9
76 n 10 n 18 no 7 no 25 10 88.5
77 n o 12 n 23 n 7 n 24 n 12 88.7

Table 4. Yield of Opium of Papaver somniferum L. “Ikkanshu” in Northern Hokkaido

Year Yield of opium kg/10 ares Yield of opium mg/capsule Morphine content in opium (%)
'67 —_ 90. 09 12.26
'68 0.64 82.80 11.91
'69 0.76 94.13 —
70 0.26 76. 80 15. 80
71 0.56 — —
72 1.00 — —
73 0.02 — ©13.40
'74 1.21 — 6. 02
'75 0.74 — 10. 66
76 1.27 — 9.37
77 0.97 — 8.78

#%. Table 4 RIULTIES O T ~v ilic & T 0T r
e FENLR LR, 0T, FRXBEHIAE 102
W7~y U 1kg WE TR X THEEO 3 S0 1T
H5.

3 O

B ORI 313 B 7 v (~TTED) DIk
YD T 14 SERIDRKTRB DFIR 2 B D X 512
e L.

1. FEELWE 5 J1 4y, BEM 60 cm, £ERYD 10 cm
L, $EREE 102 400g L3 5.

2. MR 10250k 15ke, BiK: 6 ke, Al
9kg &L, ML 1/4, H0IC 8/4 &F 5. (N 2@
(5 ATy, )1ty il 3. Rghas AT,
FMEEBIERIZ 5~6 [ (5 T T~ 7 AT 175,

3. TV T T, R 8 I kv
T 5.

p'a [

1) ARMEE, 8 W), SR muxhﬁ
92, 57 (1974)

) EARETRRRIEERG ¢ 1 LRSS o 928k (1955)
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267 (1959)

WP O FH AR
WMPEEFMFINI v~ 4 2047, WEILR
Tl o ZHE— o KNS HER

it

4) &aE, BERNZE, KL HRRE
75, 151 (1957)
(5 11 #)
BiZTE T2 T

Studies on the Cultivation of Medicinal Plants. XI
Influence of Growth Regulators on the Growth and Yield of
Bupleurum falcatum L,

Tsukasa HorikosHI, Tadakazu MIURA
and Naojiro Homma

One of the important medicinal plants, Bupleurum falcatum L.

were examined for the growth

stimulation and the fructification by the method of foliar spraying with two kind of plant growth

regulator ; gibberellin and ‘Atonik’ (sodium 5-nitro guaiacolate).
One was tested in the first year and another tested in the second year.

two different age.

The examination was carried on

(1) On the result of one year old plants, growth of the airial part was more excellent increase
when sprayed with 100 ppm gibbrellin, mixture of 10 ppm gibberellin and atonik and pure atonik.

than control.

(2) On the result of two year old plants, the plants treated with 100 ppm gibberellin and mix-

ture of 100 ppm gibberellin and atonic was grown higher than control.
of root weight increasing. The fructication was suceeded only 15% at the plot II,
at the plot III, the mixture of 10 ppm and atonik.

ppm and 109

Atonic (Plot I) is effective
gibberellin 10

* (Received May 31, 1978)

¥ oz 2 ¥

Fe i IR BT B S v~y A =
ORI EE BT -7 AR O EFzowT G L
7‘;1,2)-

Ty~ 2RI RIE BET 5 TH -
T, duiElideeibie gt s T osERY AN E
LA i AR SRR ORI & DRI
JER B ThB.

SRV Yy OEEAORTIIFERECHETF ALY
YRR ohs s, Eiup sy vy, v S
Y, Fxr=vovBEoRYD, Fvvy ORRD
REOD I Y OMEND B, I =4 2 ODITEIEE
REFOEES BN TORERRY bl £ Th
hAbhizgE : v=yAf 2B FoAEYHINC2HE
oW 2 A TR 2R LD T, £
DTN OWTIRET 5.

1. #HEGEUEER

PEAIE T 1 R4 o SRR 22,
R ER Th ThAv .
PRI RE DI TR L oM 22 HEIE 650kg %
AT L, PHE Likbtakh 60em &L, {F&
WILIEHER, BHPHELSUELTHBANL, ok
2% 4T RO Ui, IBERIT 1 4R2ERY 1977 482
5H 23 B, 244 1976 4E5 8 19 HiTf»%. T
BT 2 A 1 ERIRIEINCEA 3kg, J & Rl 12
kg, 264 {LEX 10kg (1976 £5 F 18 H), 24FKk®
BIREEE 3kg, Fx ki 12kg, 264 {bpL 10
kg, 3% 12kg (1977 £5 7 20 H) &8FE 3kg,
@ 12kg (1977 487 A 10 H) ZThIThEAL
7z

14EACiREIRAR 3ke, +2 2l 12kg,
264 {big 10kg (1977 4£5 B 23 H), BIEXARE 3
kg, M3 12kg (1977 4£7H 10 BH) 2ThThii
AL, BRESHIE 2E4 0 14K T, 10

2 EAEORER
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6 A~10 B), 24EkCi34m 6 A~8 A), 14
HX4E (6 A~8 ) ThXhdiiLe.

W RRMmE LT vIvETr=y 2 0.3
¢ bS-nitroguaiacol Natium) % v~ 5 BEX % T
HEA A% T -7 (Table 1).

IEE NI T LIS ST "7 5E7H 4 BH b
10 H 2128 )] 27 B T6 MY Lz, 7cds Table
2~9 FCoOLNNIAREK E L 200 FEOICH D.

2. BR&LUTEE

D 14Eon:Tf

(1) LM o/LT : Table 2, 51z X iuE, hifytiz
TUBFIOTEG AT 120 BT, Sfncib kol Ty
CRIR A KA A IS e LR BT s L ke, i
e v Yy IO 100 ppm KA H, T HISHL
Ty_Xvyy W0ppm &7 b=y 7DOREK, 7=
v ZBROBITH -7 511 RGN, bWk
Mite &L KERNROBIALRL, iFEicovtiny
~NvYy 10ppm &7 b=y 72 OERARIMFZEL e
- TWBOMAER X313, MRRICH LI
EQF& HEY N P g

SOz ki, IWEKER FTeXv Y vizst sty o

b B e LTS R RIB iRt th 5. J®
EfNRTWB 2 L —FT 5B,

(2) MWTIfo4T @ Table 3, 4 X RIE—T 0N
PGS, BRI LMz <v ) v 10
ppm &7 b=y 2 ORGESNIAIZ S, TARNT 1k
SR, MBTIRT b=y 2 OWEDMLIZED,
W HEE R WK R BT S MR L
feo oz onT L KMo B Th 528, K
FLERuze vy Yo 100 ppm KB 2213
SOIEN LTS Z EAEN 3R 5. RowiRkd
HiiFE oM i &dand b, MR LTS
33.35% THoT, o<V Y viifio 10 ppm i3 17.4
DIHETH - 1.

ROz ENB I =y 20 L SEATHIEET
MR M+ 5 &, @A, RERETES
Bl Ry 2R ORISR D B RRE S 5 & L5
B bt BIHERONMT 2EAE, BERiES~
VIv DXL b RIGEER T Lo 0E
FEOMEITTIEES T 20 R CH B4, RN
PR RAEDR IS LURTEREIC AR S BT W3
COZEnBY I vedd 2D 1EARKIT LR E

Table 1. Experimental Plot
Concentration
Plot Name of Plant Growth Regulator
Sodium 5-nitro guaiacolate Gibberellin
1 ‘Atonik’ 5 ppm —
I Gibberellin -— 10 ppm
m ‘Atonik’ & Gibberellin 5 ppm 10 ppm
I\% Gibberellin — 100 ppm
v ‘Atonik’ 5 ppm —
VI Control _ —
Table 2. Growth of onec-yecar-old plants of Buplecurum falcatum L.

('77. 10. 30)

Plot Plant height Hill sprecad Number of Diam of Number of Fresh weight Number of

stem main stem praimary of top bolting
(ecm) (cm) (mm) branch (g)
I 35.7 21.7x15.6 1.0 4.3 0.4 8.2 10/20
I 32.2 21.7 14.1 1.3 4.3 0.9 8.6 10/ ¢
m 39.5 22.3 18.4 1.1 4.0 0.3 6.2 20/ 1
v 50.5 29.7 20.7 2.6 4.2 1.8 13.2 13/
Vv 31.7 21.6 15.1 1.9 4.4 0.8 7.9 10/ 1
A% 26.8 17.2 10.2 1.2 3.3 0.4 4.5 2/n
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Table 3. Yield of one-year-old plants of Bupleurum falcatum L.
('77. 10. 30)
Plot Root length Root spread Diam of Number of Root weight
main root primary Fresh Dry
(cm) (cm) (mm) branched root () (g)
1 16.2 8.6x4.9 6.1x5.5 10.8 2.3 0.5
I 16.0 7.7 4.2 5.3 5.0 9.5 2.3 0.4
m 18.3 6.1 4.0 5.1 4.7 7.5 1.5 0.3
v 16.1 7.7 4.8 5.7 5.3 7.9 3.0 0.7
A% 15.7 6.5 3.8 5.2 4.8 7.7 2.0 0.5
VI 13.7 4.2 2.0 4.7 4.3 5.4 0.9 0.3
Table 4. Yielding percentage and T-R ratio of one-year-old plants of Bupleurum falcatum L.
(’77. 10. 30)
Plot Fresh weight T-R ratio Dry weight Relative dry Yielding
Top Root of root weight percentage
(g) (g) (%)
1 8.2 2.3 28.0 0.5 21.7 166.7
1 8.6 2.3 26.7 0.4 17.4 133.3
I 6.2 1.5 24,2 0.3 20.0 100.0
v 13.2 3.0 22.7 0.7 23.3 233.3
A% 7.9 2.0 25.3 0.5 25.0 166.7
VI 4.5 0.9 20.0 0.3 33.3 100

Table 5. Effect of regulators on plant height of one-year-old plants of Bupleurum falcatum L.

(77. 10. 30)
Plot Before treatment After treatment Increment of height Relative increment
(77, 7. 4) ('77. 10. 30) )
(cm) (cm) (cm)

1 4.6 35.7 3.1 132.3
I 3.4 32.2 28.8 122.6
it 5.0 39.5 34.5 146.8
I\ 3.8 50.5 46.7 198.7
v 3.2 31.7 28.5 121.3
Vi 3.3 26.8 23.5 100

FRAMF IR AATIT X D HS R PIERAE O AT HE
BereTosborBbha.

2) 2GEHEDAEH

(1) HEZRMoLH : Table 6~9 wXiuE, frc—
SEO G DG, HELTI SRV IvEHO
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BAREAUBRIZFELEPIEThE S > T ks

WETAGE TR =y 7BARS XUV Yy
10ppm &7 b=y 7 OREEFELHIIRR L.
BFEEHRTZ OV T, RETRTH -1l v
v vIiifio 10ppm Keo~<vyy 10ppm &7 b
=y 7 DREXOKTHEENED bhicZ SIXET O
EEOTEERE L0 EEbh 3.
MRS FI OFEEBRATE 120 BB 5ELIX
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Table 6. Growth of two-year-old plants of Bupleurum falcatum L.
(’77. 10. 30)
Plot Plant Hill Number of Diam of Number of Fresh weight Number of
height spread stem main stem  primary of top plant with
(cm) (cm) (mm) branch (g) seed-setting
1 125.5 48.1x35.6 1.7 9.0 22.9 236.7 0/20
I 141.1 48.8 34.8 1.2 7.3 22.1 124.4 3/n
I 128.6 54.1 40.0 1.4 7.6 24.6 192.0 2/n
v 176.1 54.0 42.5 1.4 6.1 25.4 131.0 0/
A% 163.2 48.5 36.6 1.2 5.9 24.0 79.5 0/
\Y| 140.9 54.1 44.0 1.2 7.0 27.8 155.0 0/n
Table 7. Root yield of two-year-old plants of Bupleurum falcatum L.
(’77. 10. 30)
Plot Root Root Diam of Number of Root weight
length spread root primary Fresh Dry
(cm) (cm) (mm) branched root (g) (g)
1 21.7 12.2x6.9 11.6x10.4 12.7 9.9 3.4
I 22.0 11.5 7.4 9.8 9.0 12.2 6.7 2.5
il 20.9 12.7 7.1 10.3 9.0 14.6 6.6 2.7
v 20.0 10.9 6.6 9.1 8.5 10.7 4.1 2.0
v 19.7 9.6 5.6 8.0 7.4 9.2 3.2 1.6
VI 22.5 13.0 7.8 10.g 9.7 9.9 7.3 2.5

Table 8. Yielding percentage and T-R ratio of two-year-old plants of Bupleurum falcatum L.

('77. 10. 30)

Plot Fresh weight T-R ratio Dry weight Relative Yielding

Top Root of root dry percentage
(g) (g) (g) weignt (%)
I 236.7 9.9 4.2 3.4 34.3 136.0
I 124.4 6.7 5.4 2.5 38.8 100.0
m 192.0 6.6 3.4 2.7 40.9 108.0
I\% 131.0 4.1 3.1 2.0 48.8 80.0
A% 79.5 3.2 4.0 1.6 50.0 61.0

VI 155.0 7.3 4.7 2.5 312 100

FRIOPUEGT R D IEMRB 2 2%, {Heo vy v I
D 100ppm EH XU <_Xviyy 10ppm &7 L=
7 DEAEP AT S = &2 TR X .
(2) HFIo4A:T ;s Table 7, 8 =X i, i4:,
BPafie ERMREAE Y, HUE, 471 ko0, T

TR & eI

17
HA

AN —IB R ER & S

P

HEEE/R LI R, WTFHLTR7 =y 21iH

£, 1kt <vyy Wppm &7 b =
v ZORAGK, 72y 2K, oXv YRl 10
ppm [X, 100 ppm R ONLizzi FhuBKicfl- T
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DENBL o Tz, ThHEDENGT =y 705
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LRBMN, 7Tr=2y 70BERETHS X cEbh
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Table 9. Effect of regulators on plant height of two-year-old plants of Buplerum falcatum L.

(’77. 10. 30)
Plot Before treatment After treatment Increment Relative
(77. 7. 4) ('77. 10. 30) of height increment
(cm) (cm) (cm)
I 37.7 125.5 87.8 88.4
o 42.8 141.1 98.3 99.0
m 36.4 128.6 92.2 92.8
v 40.4 176.1 135.7 136.7
v 40.6 163.2 122.6 123.5
Vi 41.6 140.9 99.3 100

%, ROWHRHEYD TROThOETMBMRESAN R A
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Fi 1. AR AR R AT 5
52 i | 53 &
Aol 4] s| 6] 7, 8] 9| n| 2| 1| 2|3
#r | 1] 20| 15 6] 20| 20 ] 127 |28] 2 |14 | &

2 2. R AREAET IR AR

wEmE | ok B | kmzE | w B M ow|e s |®m oW e s
ok K 74 28 261 168 5 542
54 (%) 13.7 5.2 48.2 31.0 0.9 1.1 100. 1
# # ’ 98 53 355 306 5 10 827
A% (%) 11.9 6.4 42.9 37.0 0.6 1.2 100.0
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# 96 %5 (1978)

BiEnn 1.52~1.55¢g/kg oV A ¥ VERRIEEh
oo AF TR 4 AR X TR (0.084g/
kg) LRETE (0.454g/kg) AR At TS
Y PEY v+ & (apricot, strawberry, gooseberry, orange
marmalade) 6 fifk X b 0.508~0.752 g/kg DV
Y VRIS R, REPE Y + & X b RIFTRTER
allura red AC Ut vy — SX il S hic. A
IRl 2 e fh s S bBH TP O RAFF < 7 4 % >
RUTE 2 F o M S e, WEEEHRSE VL
5 1.134g/kg 95 SO, Ml & hie, L p Rk
TRIAL —Fe ) o 2Hitkd b 0.52~0.6 g/kg
DR B Shic, RUL X » XS hic
AL~ TS L 28N bYy A ) VI Y YA
12.20 Frut 22.00g/kg, Aa+v 0.385 KUt 2.71
g/kg HARI L. MU0 7V ¥~7 754 (B3
WD kb 1.30g/kg DYy Y v I vakE
WL BEBEOAELbV—F vy FCOGH L.
HHSkRe o 75 25y 2 8hicth#3T 2L 0Th -
7.

3)  HEBITEGAR

i) [EME friho JRMER IR « RN
3, EEE (FmME), S5 (BB, 50 (B
gy o 3 i 18 etk WHGAERE L (B
Wy, &> (&), 5, AT, A (FK)
(U EXRRD 55 E 30 £k, &5 48 Hiffizow
Y LYe, ABRTIBEROLY ThH 5.

AEERRE  TAFYV Y, FALFY Y, =V
vV, a,B,7,6-BHC, pp-DDT, pp'-DDE. ~7X
rap=HBEyA VY, ak—-nr

ATERY VIR v 7w BR, ATV, RV
—F, ¥IFFV, AFFFY, Tz=bRFFY,
TaVFAdzV, 7=aVixz—}, DAb=—}, 707
N7 = vE vikA, EPN

PRERETHLMIIAA 53 4F 4 iU dfnih ot
L.

i) UALLPEAD TR L AR N2 ¢ ARIE LA BT
FEo iz JMERLLES RS W T AT S T kil
oo MENEKSRHE LT, ESL AT L, KL
O 3% 1 Bz oW T T DT TH o 122,
PR AT TE oo 6 Ok 4, 2o 1, oF
~ALFFUT 1), £3LAHZLO3HT7Z YA 3 K
M4, s¥ve—-22), KE8 RN 77vr
1) D&E 23 HilbTH T 10 By AFITH -
fo. RATIHR 7w ATy, ~Fa2rmi, =VFA
N7 7 D IO BRI oW TITo 2. 51
VIPRTD 53 4F 5 A A A b L.

MEER

1) oWl 509  fedhisng e L
T Ut HERIEBEE L AL LA & RSO LTonllrh
TR—IEA R AR & LCHEE T5 2 L&D
foo B, TAFe N, b vicd oo
THZ LIz, feivhoIibift oA BlsE oo fcd o[t
I v kR L, TERM b O MmO TFETL
onTkii L (oRkkSed 76, 78, F 4SRN 97
98).

2) BHETHNC ST M ah s SRR elGE
(RFRRIFE X A) ORI Bk ERBRIEOER + BT
ST EEE R oI, HTEHE O 7o R AIKEL
L MBI R WA A TR 7 v v ¥ & L —HIZ SR
TRDIFEREENM LTS, & OBRHET 52
BB ARl 2 — 7 AP X TP H A%
FER LI, O TH-T, CO; SR 8~40% LKL,
RTOZLRFORBITALIRVWOT, FEEHRMS
fedolkific X b et L. FiliTR&old
ALY, I« fE R 4 T8, JuiEofiiz
B 3 TR o THIERTE 2 T v, ToRRIES
WO R UBRERER (R L, TR 53 4R 1 AwikE
L. 2R LMIEEREA T 3, 4-Rv VeV YRR
oW Tiz, Fikofik ke RAREoHMico
WTHRH LI RIF s 235 2 LAV TETREAL
i,

3) FEskkbkd oy vESEORBEROWT 1 Y
7} F U vy AR ORY., RBtkofEik s
o BAYTY VERIMGEMER S L L7l &
05 BIEY YT OWTE, R KA FET
5L 0LEMY YEERME S XA TH S,
YY) VR (EY VR BRRCIFETSE
w0 T, F0MEsI e T 74— BIEH
R Dowex 1X4 7 T AicX B4 4 VAR
LiciBinshie oWt L L, MR 52 4R stk
TmERL (a3 102).

4) DAEDNUhOFARFOEL « FAKH D,
A BRI S B ILL X < MHh T WA,
FDA TilE, ZatiolirbRCliiiriss &L
T, ORI E UCo IR sk Lic. ot
TS 7 22 A RUA A T 2207 = ) —ADMHA
A EOHORIAE LT EhTu a0 5 4 IRR
OWTRIT IR TH 5T, REBELTZIh T
VDT, FOSPiEicoWTHE L. Eifi=F1
o 7t b VRTTHE RN U, RT3
FATATCI2V VT 7L, _vISAAEIEE L
#, FAZe= 257 4 —%{T5 HEETEILLE
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(—2£3E 100).

5) WXV RUERL bi¥ho s vBoREER
HEOPIR AL U0 YEER O TS T 1975
FErrrr s vERE (KRR cXsMEEiEs:
(frfiFik, 16, 41) % BEIR L. AERBHLTEXL VD
RRBASh, BEFRREERSELN, TOoERATL
CoOBERRT Z T E -2 &0 bERROE THAE
Hbh, FREROS BT HBTE 5 HED
AROMBEH BN, £ TFV—F] 2-=F
A1, 3-~FH VO k AR FHALTRESF— b
LHEESYREMETAREXRELHRIL, RIFR
ERBAE 2B (-5 103).

6) Toft: REFERCESSERNROHER
ERBAL, ARO LR oW TER2RIRL,
AL, BREROELLHOH— % izh 5l
CIEA 52 4R 12 BiRehaERmalike () »
FRXRGIEIARE2E, 5 B 3ESEREH
Wio. B 8 Ao ERERENAS LTy
>N

BIREE D BEM L O BN RET RS (MR
TRERED TN 2 M) 12—I5t 0 Baye i
L7 T 52 £ 10 AcffE L, FrelBHElios
kB TERARIVIMESLRESE, Adthof
EOEBREERDWTIHRART- TV 5,

HELEREREETSAR RS2 52 £7 A~
53 3 e CEABMEL, 80 ElREERRED
BERERIR ST o1z,

FBF1 50~52 SEEE I TiF ot T A E oMl
AShs%Ene « RS EeT 505 el
THHREESERCBALMEEESL Y 535 A
REBEIEE Shi.

FEA 51~52 SFERLTBTHVELERHE Lk
RENGOBE « ARECEEIERIANFHETAES
THFHOL, 53 E3A 11 BrBEABERH4H BT
X h#EmR3Ihik.

3R TR A=

Fi S = B =

WEfE 6 B e ST AIFEE SRR L, BECHKEA
FEEX D PEHERAR L,

PERD SXE LR T ~=Th -7 pyrogen DOPf
T/L, TR TFEPFOEECAY, &L ofFaR
BERDDOD Y, SEEFICEENEWET ~< L
o T REVERBC B T AP R BEEAER L L

BarTHhr5.

B HLILTERYRIT L 5 EKATT RO L ED S
DIRERIERBT A5, SORERBLFRELT
BREECAVCES LS 5RHE toie.

KB

ERRETH D7 FUPERCY v AESHR O &REH
AR U RBWERBRO MBS 1387 £ ThH -7
2, FARMTIEGLED bhinh o, ks, A
BBOMEREE, 154Th - od MBI E i b A
RDith ot
MREH

1) Pyrogen O{ERSFE BT % PIaid 28I
Zy HRROVE T2~ ELBRDAHETrTH I ¥
v ¥, TRFeF A LML, Thit in vitro T
pyrogen riEATHT &N, FAFERB XV ERA
ERXDEEL, 9 pg 0 — & —TRREEOETEA
KD EREPD, TLWATEGZNTB L TEL
T5H T ERHE (G ERE 85, F&FEFE 104, 111
113).

2) REEEFET W, EhoBttoEE
& LCHIlaA ATP v_AdE e~ ——Lich B
S RBL, EREBEFO&EED ATP VL
FAUE L. TOBE, ABETREEEYE2 RS
THE, ATP v_AOBWHLRRFENE, < LBHE
HPMRLPEFT5o 2 AL (-5 ERE 86,
87, 88, ¥ £&ZF¥E 105, 106, 108, 109, 110, 112).

3) Pyrogen o in vitro OWRMHBEE LTHEHX
Limulus test (# 7 + ¥ =0 MK & pyrogen &
OBERIE) &, PERER O inhibitor DFREIEE
BThotedt, Zavkilane 22— (2:1) T
IR T &Sk, in vitro, in vivo LA X M
BErED bh, ToOfFCONRORENLF S
iz,

4) Bicavailability =B 558 CiL, JHFBOTIRK
X DEENRRED, Z L pyrogen B 512X 5T
ANTZ 7 I VEIINFRIEN ER L, FomEdElic s
TREBERE LS LR TAZ v Ry, Kok
HBrefllloacil, 2foRBiTiishso Lty
BHL, zo&5 5, bioavailability o L\~ ERIM
WEEIhis.

5) Vaea ¥ BT aPn, RSOt
AR EOWECE N Th b LA L &
iz, Thebb, VierevoffEfeHiL pyrogen
D target LR BHZ EXRAML (-3 ESRE 91),
Fio, BFEECE LT, BESEYEENHTS
ks bEWLMrm L (-EEE5E 86, 87,
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F&TEF 105, 109, 112).

Fofl, TEEHEEE LTk, SR (5 2 LI
B # U v a) e Kotk X e RE L, B
TREBEER I LR o 72 (FREAH.

Abqig T AL A AR B A B 3

A W 08
HE R 52 AEoR N4/ 30 B (RiEX D 8
Bifv), P50 HCh o7t 5H 19 HIZ
FRiath DI 13 SEBASK 40 EiR Y ORFRLTH
S MRS bhich ot FiES A~ TAOK
iR A kR~ Y s GRIEOHE YT TR L
SeFihc 6 JILER (RE&E 10°C LIFo A% 19
B <, BAir (19mm) {4k 7. ZEREOR
BHE 7 AbinE CRERES S . BE 0PN
FYROMBEAHIL o Ry a4 byF 10%). 7
AT v —MIMomEL L -8 JLAREX
hFRERELDIEERIORE LS. Lo bY
v 2 YRy Fva@Ehgtk L. B3 9 A~10 A
I TRBIEERE L EREOME TRR L AN
ERWIMC L Ui, FIEH0RE 10 ARSEES
IR RSO S B A S\ 8, AR B o i L
7=. 11 A8 B®E, 11 A 12 BiE.

T AT 87 I 735 &, RAT 47 4+ 303
HiThote FEFEBERCGFERL). sz L=, »
= HEY Ty, IVHFUY, avRREROWTRES
W, R CHAER T L., BEiREG Ly
vy FE—b, §v=sda, 0404, ~F b
AT E, wVFay, PUFECOWTIET R
I SAE I LRk o fus i oW GEEE
R tTote. Lled L DIRAN NI TZIFS (62,
5, 23), FFEm (62, 7, 17), byE, Ve
= Mg S (53, 3, 6), AHAVEEGUHES:
(63, 3, 25) THDH. —HLioE, HHUYE, BRPE
DY, MRS B ONEEE N B o .

RN & LT, KlieYopaiiiic X o TET S
DOFLR LB 1T D70 MY 500 m o Hid
Pz Yol Lic.

MREN

1) vr27+v7

i) A5 AT UL

B ST, BT ounTlio A & AT
DBEFRE Y HhicT 5.

PIZ5:'72, 9, 12 EHILAS4T, Moty '77,

B 3k

8, 30 I EFHFRELFAE LA, WokE 5o
WTAHB E, EFREIICEE LTH B0 T
KU >R >/ OBFRASED bt Rk LgE
ATNE, WoXE ILRTENFETFeLATOLD
FEPERT LRI i RS K E e i —E D MY
B bhleh ot Wk w TR & T 233k
SMOFHBBIE LT ML L S, TR b ¥R
(KT ofidaz, 80.4cm, A{RT012286.3g TH »
7.

i) R

009 : Bt v CIEE R, eSS, DRTEWIB
AT oW T iR T 5.

P%E 73 FEeA—IE, AAE, KREEORST
EWM U AEEY v 2V 70 EROEBTL2TAE LR
B, ETORVCORFREER TELLERTIIAN
MERMUZEE - T 388, FRARS>ANLER>H—
TROBFMSZED bhts. 74 EIKCEM L 3484
DL ok, HIEAIcEdE, Eagiciztke, R
TR NI L CEBFREFCHS. 75 FRcE
MLt 2440 4 O3 BATEI A Cildd:, TEARITIL
7 B EFITRNTHETT REFFO B 2D Hhi.
Fh RS X o TR L b O C T2 SRIERI L
-1t 8, HKIE 4, KIE 2, & 14 BT oWTHETF

7, fMEERdEAEL, BT, BaeonwtiiiisbTth
5.

2) »~FbPUATE

i) RIEGIC X AR IRE & T

Ay« g0t R

HE: E=—n=~n5, §5{E, TETE, fF, 3F
BHIDREST '75 45K, '76 EHREH LI 0% 77
210 Ao B Ui, =Kot
Bk, BRED, BE, ZoRIEMRKicHRTRLA
FC, {FERERIES AR R L, ffERRE
T BRI B A0 R R Lie, ik d it o
AT E TR BN AR L~ A+ KA TG v X 32.5¢,
7 152.6gizil) T 1.

i) i

009 s M5 St 5 I THO TR

WZE s M ORTER), PR 24y, Phiis s, Jhi4
53, SRR 75 4R 11 JIdERT, (77 4 10 JdiEh
BT Lic & o Al Lo THRREER e
L3 IMIUTFCh ot FOMD L DITMLHRILD
HoHE 4 FRHETH o %, FRRYUbiNE 2 B
(GFLIERAER) OXMRMTTHET 20 Hhh 16 b
676 Kot TAE bh, HTF, HIFERBhTH 5.

i) BRI X BATIRE LR
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iy : ko ® R

PIZE:°75 4R 11 AEMI LA USREAVAFEIL 2
FROLDZDWTED LY 1 FRObDE L
oo 1EXKO L OIS 21.0em, Fvizm 31.5¢
2L 2 SERITEES: 68.8 cm, 7 RAIE 128.5g LA
BFREIRCEREE - TWB Z EMED bhi.

3 v

TRUEIR ST

HEY : i ds L OREFRTF & M e st 2 4 7R
O,

WZE « RIFXWER G AR, BT
IR TH~NATIERR 7 A24 B, #8887
cm, 30 m® MBI 29.0g8 TH -7, HANA
IREREEINCAR D & 3RO 5 BT 1 & 57 26
T 91% 503 ERauz ke L.

4) I v=HALa

i) FEFARR

By MM X OPEI NG T o Ja3E el

AZ s YT 2 ERR X DRI Lic 2 38K 10 RS,
EMIICEmTS, S, SUlEoETFiIzowT 77
S£5 A 21 HATREE (Bfk) wiRfEL 78 19 Bies
Yo TREE LR, ERFRo $ 03 K ILWHE» &
L, IHELHEFRIRC XY, FoiMoxiiz
Lol Eh s, YCIE L b O CRIET IR
o A-TI 239E5 (36.7%) THolz.

i) AELRIEGEFIRR (—RmRIRE 96 S5

EREEA (U_vY vy, Ty 2) ko
TEfRHE & I TRl X OVETTIRINC X o & 5 e el
HHrAB U, TEERIETTART 5 &2 8
Eh, BTG RN S ANER 0B LS AN
BH LR, 2EEOESITIFEED XD h—EDE
FHIERD b, BSOS, S8y ofimTse
ENi oo,

5) FASdvH

i) BRELFRER

Ay REEoTR

M7 = v FEH 50 £, 100 5, 200 f7, M8
OELSCIEEDFAFFYF 6300, 7H 11
H, 87 2 Bici 3 EfA Lot RERFF O R R 2R
b, BRISHIOBENT L b MBI B R v
Uh I 50 f5IX>100 5K >200 X OIATH - 7.

i) TR & AE I

Hif 2 FAS I UHEE 4 FEER» LB LR ETIZ
DWTAETT, IMEDZERZ DD 76 FiiBE L2
SEobok 10 A 17 BMETFRE LR, LR
£F (L, R, W, XokE, HERI

HIWMEBEALN R b, MERFA EERL,
IR X BN bhvieh o 7.

6) ~=FEUTY

i) WE G A

By : BEEog

PIZE : 3EAED L DI W THE I 2 TR LT
TR SWTHGE Lk 8, R TEED 15.9
gk LRI 5.5 g AL ifEKAETTIRE L B
ZEEAFIN AR L. MIET A & X » TREDIE
KRR {RE 28 2R TD bh i o CHITERRS
FiEEc oW TEIZ T 208D 5.

i) FREFHEL

By M 0B ARFOFTR

ME : duEr A AR EE T AR T 79D
MTFHMETR L0 L, MR THRRTRLLTE
DD 3~4 AEICDOWTEFTRER I LICHR, 3
5 GERT 19.3g) R TH A A% (ST 16.3
g) oL ORAETTIRTE LIz 2 iANA bR, 1]
Tk, HEDRASR, R385, REFd XOAHROMI
T 76 EFRTEFM L 77 SERERIF LI MEEILD
WC 11 A2 Bicdlih EFHRE L ok, i
FIFHRO L OIETRREL, RARRMEL HESHE
AR bR, R URGRREI L W ERED RS
DTHEHOER b, ¥, MIBTHER Lok
MBI LR IIFRES Y UAR O T 76 FEfkic
FILL 77 ERRIF LGRS WT 11 A2 Hic
PRV U250, Wi Es bhi
Mot

D rvAFEYTY

WIS BRFOTTRM B2 75 FH LT
76 ARICRIFIR CHE S BT E NV CHTFIRE,
RFRBRB IO 774E5 8 21 BMGLISEHD
AT HFE (11 B2 H3) Lie. RERBROBRIR
75 AEPE 2.7% WXL 76 L 51.3% THHEN
[ERE o Thie, MMz 247 I b SeERH

LR AR Uiz,

8 xofh

29 R AFEOWTHTRE, RFERBR, ~vric
SWTHERDAE ZF], vy FE—~ Moot 12

SO L XU O e oW T ER F R T
I L.
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% B URSE LA B

A S N < T S

WE WECI X E, ~h <t =y monTit
IRHAFELE & 277, WL E OBIRE X UIERI=0E: &4
OGO RGY, ~7 Y 7 onTiSIER o
B, o, Bk R oBIkTiRE, § v 2izon
TRER, LRSI —REE LCHETE
~$ 5 BT P B0 4545 M o B0t
¥, THERTo. SORMNy VI oWTIRERER
TTRO DDA ARG ZfE & TEL TSIz,
B RoPst 7rred FEIoTE{bizowTok
SRR LI LT T - T 5.

HiFaciuconw T, SRS ERE TR LE
ZERUR Y A b2 A 45 E 310 AT ORI R L
fo. METFRPUIAT 70 4, FE~X 300 £E, FCAE 100
f, JEX 550 fiCH ot

IR 54 SEEEIRTHE Sh T A HISE BRI selE
BANOBIEB LT, BoMETERERE S A
O TG D ¥ il B B R e BB LTI L
foizdy, FEML Yoo E2T ok, s
Troel, Mt oo R Limoun TR
iifThbhie.
FrRER

1) »~A=F=4v

RS O IETETT R 213 700, RIMEE LEH
Wit & oBfRc oW TORES X VIR =5EE BT
DEFRIT O TORBRET - .

i) e ARk

1975 4 10 Brefifilic WG-1 (MF4 Y X b A
FLIREL) %, 1976 4R 3 gl & 27V, T
(60%30 cm, §y 500 £%/7 ~A), %hi (B0x30cm,
#1000 £/ 7 — ) BIUARLGIE @OX—cm,
4500 #5/7 =) © 3R AT, S 144 A
T, Hr2dppa o IhipenfE 2m, 55 24 [
DUTFMTE R FT = fiZ s, 1977 412 5 JLixDaTEM e
%, 6 iz E S gn ot ek T T

O/, Bk, B, HEERRAETTHIRILm U T
RITGIE MBI R K & WM ) Lieas, By
To b oI, WIHEIIATIBIES L o LM Er
1o, WK E BRI TR AL 2 R bl
WS, IEE, AR, WIEFRGRETIHSIC BRI g
ETERE s stz & e b, BHEON1KR
Th ot TS FieounTit, —HEEH

—ERE R, -SRI, RIS E EEo
K& ZOWTRLBHIEANRK, RN CDH
ot LAL7—AYbh X RolEfpltitiz, iz
LY b OFE, SR D LD - R ITIEA MK
TH 10

i) =JRGE

BEHEIZ X b, SEHRBE (NPK), Q5HKERE
-N), UV VBRRIE (-P), »VREBX (-K), =K
HAK (PK), Vv vEHMEK (-NK), » VBRAK
(-NP) & IXU=ZEHXKERE (-NPK) iz} 5 UNB-
21 DAEYRME T o bR, #k, Gk, @K
FEE, TR E L, EHEXREO -NPK, -NP, -NK,
-N o£RKizsuwthad, NPK $X 0 -K Bbg
LiER, »VOIEZhIED it o,

2) ~FTVY

SR HoR, B, RO BER O, 1976
Sl Lo s Rt & v B L BTEFE 3 Mk, 1
Terbs 4 (Atk, Bk 8 {Afk, rhd7 ik, k4 Wik
o ZDIEREYRTE L. £0fER, heito LR
OB ORI T v &0 kEL, EENDED
EATWIRVY S Tbhic, g OPRTEMIERS
TR LR, ko5 Y #iPihkE
ot

3) Iv=yA=

I, RERORELITRT 5d0H—BEEL
<, BiZeTaRUMITRIET B b0 A4HERD
HBOMEXTO o L &L, RIELLERIOE,
BTENI AR L ki oW T ok fT oK. D
HRIROLEDTH A,

X TR S & O— kR L 0Bz
2%, EI, Mz boi LNEARE & oMY 5
FLLML e ¥, BE, BELOMMLATY
FHRHENREV. EoT, BERERFETRO D
ERoMbwRLLTh, 27 L 1o
Iofemi bipnwz EaERI S he.

— P BB I & D NDIER B . — RSy
B o AU B £, o T MDY
SR, R EL A, F R, NI E oA
L, 1HEUSRELT RS LTHTH DD &4
EHEiHIR=3 o By

TR UK RS, (o BT & o B
RAaREL Ok,

SR (BRI ot E
AL, Stkomv ki, TofebiA T
B 5. piFroXEVEERERR, BibRE v,

E, WM ERO X S ek, —RAEE
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EECHBIRRL, RE L SNV, 5T, T
horiEzkeET5FEREBbh, FOHEHER
FITET S 2 EAANEMMOBRF O DLEEELDL
ha.

RITRER L3V ERI R R L.

SHE AR B G

R B W E Z

TFE SUEOHEFNOREC X 3KECHL, HES
ERDF I RS R S IINSE T g i 5
EHNTHEIND e -, ATHETE T
DIEEFTE LT, Ao & @B @R o
BEELTS C Einote. M3BHEIL - ORRERT
EHEYLTE Y RATINBAT58n b, TH
AES MRS TRTROBFE—IE LTI Lofkffnd
i, 13— 533.935 m?2 REmT Ao Lok
b, {EENITENET L.
EBOEMITRD X 5 kil 0T
DHBMN, TOERMOED XD ATETRET o1,

1) HHE PR T I v~ 2 2ol
HEYOMUR A LT .

2) fEWZIR

FILEET 45 12

AF 33 HIE~ 301 14

FoAl 24 fF1E 157 &
WREHK

1) AR Y7 oRKERE

B BRBHEOTRE X CREEOTEL

L SUEORE TR - e liid b 24k & LRk,
WX T\, 524 8 A k{7 leichhardtii 1 {8k,
myoporoides 30 kX h VT D IS DIRIELIIEL
7o, TH BB OWTEEY, mipRe 2Nk L
2, REBRDIETH B, SHEEICHIERE LW
T ATETH S,

2 ~hwA =Y YoRERER

By : BIGRM: B XU REHED Y W bbhied
3.
FHU MERTFoXRE I LAT, RiXEoMfio
WT 2R T, SRR LIRT L, S5k 2 s
TH5. TR LB TFoRE ST X h KT
OFRFERICAKEZIeEROD B2 ENEDd e, M
oI D W TIIREEHRAEA R D Th D 28
FVENKEL, HENTFokE oA LM T
Iehote. JER 21 52 4F 11 BIGEL, BlfEb bR

DETERY TS TH B3, MK -TidPh, Kok
D 2RIHENRTET AL D LBFALRADRS.

3 AT ET7ORERR

BEY « RIEES X CHRE G AR OPEL W o
T%.

S 524E 4 AT 4 60x30 cm BRI BcsEi
LI E o 1 AR 0L, RIEoME oWl
F LI, £FOWTIE8 AUBKEIEROEMN D
ZENEH i, {REMN 5 A FEIFERIREIL
7 A, 9 B igodE 2 @A D ¢, 2t EIREIET
45.6g, £IEMN 25.2g TH » 1.

4) o=y 4 a20iRIEAR

B9 : BHRIE O bOBFHEDTEL

925 FAb (A), Y=~ A~ A (B),
MaE= -1 v (C) DEESHEORKESIKD
L ET, Ry PEISIcX b 51 4 12 B LR
fRL, 1EEipihontd, REOREET-7. RHF
XCTHELFL 12 ARisE ok, BTIR1I AL
1, ATz 2 A LRECETREV-Eh. £F
HCTRDHELR, B, AoEERK:. FHRERS
WL EES, T E S RAIXCARWLBIREART

R2Rg o T, IRMHOZEDHFERED bhis
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Summaries of Papers Published in Other Journals

1 Antitumor Effect of 1,1’-Polymethylene-bis
(1-nitrosourea) and Related Compounds
Michiko MIYAHARA, Masahiro NAKADATE,
Makoto MivAanara, lkuo Suzuki, Motoi
ISHIDATE, Jr. and Shigeyoshi ODASHIMA:
Gann, 68, 573 (1977)

Polymethylenc-bis(l-nitrosourea), polymethylene-
bis(l-nitroso-3-nitroguanidine), and polymethylene-
bis(l-nitroso-p-toluenesulfonamide)derivatives were
tested for antitumor effect against rat ascites

hepatoma AH-13 and mouse leukemia L-1210.

Bisnitrosoureas were effective against AH-13 and

1.-1210, bisnitrosoguanidines were effective against

AH-13 alone, and bisnitrosotoluenesulfonamides

Of all

1, I’-ethylene-bis (1-nitrosourea)

were ineffective against both tumor lines.
these compounds,
(EBNU) was the most effective.

The antitumor effect of EBNU was compared
with that of 1, 3-bis(2-chloroethyl)-1-nitrosourea
(BCNU).
according to the schedule, day 1, days 1 and 5,

Intraperitoneal administration of EBNU

and days 1,5, and 9 after intraperitoneal inocula-
tion of L-1210 showed marked prolongation of
host survival, although the effective doses used
were a few times higher than those used in BCNU
to obtain a similar effect. The minimum effective
dose (MED) of EBNU on AH-13 cells was estimated
as 1 mg/kg, which was 10 times less than that of
BCNU, suggesting that EBNU was more effective

than BCNU against AH-13

to

Sensititvity Difference of Rat Ascites Hepa-

toma Al-13 and Mouse Leukemia L-1210 to

Nitrosourea Derivatives

Michiko AMivaHARA, Makoto MIYAHARA,

Masahiro NAKADATE, lkuo SuUzUK! and

Shigeyoshi OpAsHIMA: Gann, 69, 187 (1978)
The structure-activity relationship in different
sensitivity of AH-13 and L-1210 to nitrosourea and
N-Methyl-N-
nitrosourcido derivatives, such as l-methyl-1-nitro-
sourea (MNU) and 1, 1’-polymethylene-bis(3-sub-

related derivatives was examined.

stituted 3-nitrosourea), were inactive against AH-

13 and slightly active against L-1210. On the

contrary, 1,1’-polymethylene-bis(3-substituted 1-
nitrosourea) derivatives were more active against
AH-13 than against L-1210. The nitrosourca which
had bis(2-chloroethyl) group at the terminal were
highly active against AH-13 and L-1210. Onc of
1, I’-ethylene-bis [3-(2-

chloroethyl) urea], was active against AH-13 alone.

denitrosated derivatives,

In addition, diisocyanates, nitrourea, ammonium
carbamate and l-methyl-l-nitrourea, which are
related to the nitrosourea compounds, were also
tested for their activity against AH-13 and L-1210.
Diisocyanates and nitrourea were active against
AH-13 alone, while other compounds were all in-

active.

3 BRIV M I 7EICELZPEEGHAOER
(BAMFBITVEF LS A PI—ICLD/
AHhEOER
G, ARBu, ILE M abeeE, 26,
804 (1977)
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8 Studies on the Fate of Poisonous Metals in
Experimental Animal (VIII).
ference on Biological Half Life of Cadmium

Species Dif-

Goro URAKUBO, Akira HASEGAWA, Hideharu
IkEBUCHI, Kin-ichi ONODA, Shinsuke NAKA-
URA and Yoshihito OMoRI: J. Food Hyg.
Soc., 19, 224 (1978)

About 30~60 #Ci/0.15 mg Cd/kg of cadmium
chloride solution containing 1mCd was injected
intraperitoneally to mice, rats, guinea pigs, rabbits
and quails, and thereafter the whole body retention
of Cd was measured continuously for 60~92 days
in order to find the biological half lives of the
metal in these animals. The whole body retention
was determined by whole body counting of radio-
activity in mice, rats, guinea pigs and quails, but
in the case of rabbit it was determined by counting
rates of excreta.

The biological half lives thus obtained in mouse,
rat, guinea pig, rabbit and quail were 220, 150 and
181, 334, 299 and 367 days, respectively, Namely,
an apparent species differcnce was observed even
under the same conditions such as sex of animal,

dose of metal per kg and dosing route.

9 Studies on Radioimmunoassay for 2, 3-Di-
methoxy-4-methylamphetamine
Kunisuke NAGAMATSU, Yasumasa Kipo and
Goro URAKUBO : Chent. Pharm. Bull. (Tokyo),
25, 3390 (1977)

A sensitive and specific method of radioimmu-
noassay for 2,5-dimethoxy-4-methylamphetamine
(DOM) was developed, using anti-DOM antiserum
obtained by immunizing guinea pig with DOM-
glutaraldehyde-HSA conjugate and ?*I.N-succinyl-
DOM-tyrosine methylester (12*I.DOM) as a labeled
hapten.

DOM, *3[.DOM and antibody came up to equ-

ilibrium over 15 hours at 4° of the incubation
time in the radioimmunoassay system at pH 7.4
Bound '#[.DOM was pre-
cipitated with satd. (NH,).SO, and the radioactivity

in phosphate buffer.

of the bound labeled hapten was determined by
r-counting.

The displacement curve was linear when the
percentage binding of 1¥°].DOM was plotted against
logarithmic increase of unlabeled DOM from 1 to
100 ng.

The antiserum showed less affinity for various
phenylisopropylamine derivatives and biogenic
amines and there was no interfering substance in

a normal serum.

10 Metabolic Fate of 2,5-Dimethoxy-4-methyl-
amphetamine in the Guinea Pig and Rabbit
Kunisuke NAGAMATSU, Yasumasa Kibpo and
Goro URAKUBO : Chem. Pharm. Bull. (Tokyo),
26, 1267 (1978)

Metabolic fate of 2, 5-dimethoxy-4-methylamphe-
tamine (DOM) was investigated in the guinea pig
and rabbit.

DOM concentration in serum decreased rapidly
after a subcutaneous injection and DOM was
scarcely obtained at 3 to 4 hours later by radio-
immunoassay and thin-layer chromatography.

As the metabolites of DOM, 2,5-dimethoxy-4-
2, 5-

were

hydroxymethylphenyl-2-aminopropane and
dimethoxy-4-carboxyphenyl-2-aminopropane
confirmed in the urine of guinea pig and rabbit.
2,5.Dimethoxy-4-methylphenyl-2-propanol and 2,5-
dimethoxy-4-methylphenyl-2-propanone, which had
not been detected in rat urine but in the incubaion
mixture of DOM with rabbit liver microsome, were
2,5-

Dimethoxy-4-methylbenzoic acid was firstly detect-

identificd in guinea pig and rabbit urines.

ed as a minor mectabolic product of DOM in the
urine of both species of animals.

Principal metabolic pathway of DOM in guinea
pig was not regarded as the side-chain oxidation
but as the oxidation of methyl group on benzene

ring as well as in rabbit.
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13 Mutagenicity of Flavone Derivatives
Takashi Minako Nacao,*
Taijiro MATSUSHIMA,*? Takie YAHAGI,*
Yuko SEeINO,* Atsuko SHIRAL* Mutsuko
SAWAMURA,*? Shinsaku NATORI, Kunitoshi

SUGIMURA,*!

YosHIHIRA, Masamichi FUkKUOKA and Ma-
sanori KUROYANAGIL: Proc. Japan Acad., 53,
Ser. B, 194 (1977)

Examination of more than twenty compounds
isolated from carcinogenic plant, Pferidium aqu-
tlinum, for mutagenicities employing Salmonella
typhimurium TA 98 and TA 100 revealed the
potent mutagenicity of kaempferol (3,5, 7, 4'-tetra-
hydroxyflavone). The mutagenicity was tested for
several flavones, flavonols, flavanones, flavanonols,
and isoflavones and it was shown that the flavonol
derivatives bearring free hydroxyl groups at 3
and 5 positions, such as kaempferol, quercetin,
and galangin, exhibit the mutagenicity for the
both strain after preincubation with S-9 Mix.
Since the flavonols are commonly distributed among
the vascular plants, the effects to experimental

animals should be tested.

#1 National Cancer Center Research Institute
*? Institute of Medical Sciences, University of
Tokyo.

14 Toxic Cytochalasins
Shinsaku NATORI:
and Animal Health’, Pathotox Publishers,
Inc., Park Forest South, Ill., U.S.A., p. 559
(1977)

Chemistry of cytochalasins, especially of chaeto-

¢ Mycotoxins in Human

globosins, biosynthesis, cytotoxic effects on mam-
malian cells, and toxicities in experimental animals
are reviewed. The structures, fungal sources, and
references of 23 cytochalasins so far known are

tabulated.
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15 Chaetoglobosins G and J, Cytotoxic Indol-
3-yl[13]cytochalasans from Chaetomium

globosum

Setsuko SEKITA, Kunitoshi YOSHIHIRA,
Shinsaku NATORI and Harumitsu KUWANO*:
Telrahedron Letters, 2771, (1977)

Further works on the cytotoxic metabolites of
the mold have been conducted and the proposed
structures of chactoglobosins E and F were con-
firmed by correlation reactions, Two new con-
geners were isolated and characterized by their
physical propertics. Again the structures were
confirmed by the correlation with known com-

pounds as 1 and 2.

o Sankyo é;, Litd;.
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19 Effect of Organophosphorus Insecticides on
Hepatic Microsomal Cytochrome P-450 in
Mice
Takemi YosHIDA*, Keiko HoMMA*, Yasuo
Suzuki* and Mitsuru UcHIYAMA: J. Pesti-
cide Sci., 3, 21 (1978)

A single intraperitoneal injection of fenitrothion
(100 mg/kg) to mice brought a biphasic effect on
microsomal drug metabolism and cytochrome P-
450 content. A slight decrease in protoheme was
observed, whereas fenitrothion did not affect
microsomal cytochrome b5 content.

Pretreatment of mice with SKF 525-A, an in-
hibitor of drug metabolism, afforded some preven-
tion against the decrease in cytochrome P-450
owing to fenitrothion injection. On the other
hand, there was the marked decrease in cyto-
chrome P-450 when some organothiophosphates
were incubated with microsomes under the pres-
ence of NADPH-generating system in vitro. The
decrease was observed as long as organophosphates
contained P=S group.

These results reveal that the depression of
cytochrome P-450 in an earlier stage might be
coupled with the oxidative metabolism of sulfur
compound. Recovery from the decrease in cyto-
chrome P-450, which ordinary take place within
24 hr, was delayed by the concomitant treatment
of mice with cobalt chloride indicating that the
heme synthesis may be involved in recovery and
rebounded increase in cytochrome P-450 in the

.later stage after the treatment with fenitrothion.

* Pharmaceutical Institute, Tohoku University,
Aobayama, Sendai 980, Japan

20 Determination of Benzo(a)pyrene in Foods
Yukio Sarto, Hiroshi SEKITA, Mitsuharu
TAKEDA and Mitsuru UcHIYAMA: Journal
of the AOAC, 61, 129 (1978)

An analytical method was developed for deter-
mining benzo(a)pyrene in foods, suitable for routine

use. The method consists of 4 cleanup steps:

(1) alkali cleavage of sample, (2) preliminary

silica gel column chromatography, (3) selective
extraction with concentrated sulfuric acid, and
(4) further silica gel column chromatography.
Recoveries of benzo(a)pyrene added to 50 g (or 10 g)
food at levels of 0.4 ppb (or 2 ppb) ranged from
70% for short-necked clam and mackerel to 85%
for chicken meat. The sulfuric acid extraction
step affords a simple method for isolating benzo-
(a)pyrene from various kinds of interfering sub-
stances which could not be separated by existing

methods.

21 ARBOH EITLDEFHICOVTELH)
RKOROEEH O
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345 (1977)
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23 Age Related Alterations in Chain Elonga-
tion and Mono-Unsaturation of Fatty Acyl
CoA in Rat Liver Microsomes
Mitsuru UcnivyaMa and Yoichi Kawa.
Exp. Geront. Vol. 13. pp. 57-61.
Pergamon Press 1978. Printed in Great

SHIMA* :

Britain.

Chain elongation of palmityl CoA to stearyl CoA
and monodesaturation of stearyl CoA to oleic acid
were investigated for age related changes using
liver microsomes of young (4 weeks)and aged (50
weeks) male Wistar rats. Specific activity of acyl
CoA elongation was low in aged rats and induction
by starve-refeed was not observed in aged rats.
The degree of inhibition produced by co-existing
stearyl CoA was lower in aged rats than young
ones. On the contrary, monodesaturation of
stearyl CoA was not affected by aging, namely
specific activity did not change with age and
starve-refeed induced activity in both young and
old rats in almost the same manner. The extent
of inhibition by oleyl CoA added in the recaction
media was the same, showing that desaturation
It is

very likely that thesc alterations accclerate the

is still regulated normally in aged rat liver.

tendency to an increase in palmitic and palmitoleic

acids in the fatty acid proﬁle of aged rat liver.

* Pharmaceutical Instltutc, Tohoku University

24 Determination of Malonaldehyde Precursor
in Tissues by Thiobarbituric Acid Test
Mitsuru UcHiyAMA and Midori MIHARA:
Anal. Biochem., 86, 271 (1978)

Running Title: TBA Test for Tissue Homogenate

Abstract: An attempt to establish a TBA test
procedure with reasonable reproducibility, applic-
able to assay of lipoperoxides in various animal
tissue homogenates was performed.

It was concluded that the deproteinization of
homogenate prior to coloration is not needed, but
double wavelength measurement is necessary to
avoid the interference and the reaction should be
performed with phosphoric acid at a definite pH
in the vicinity of 2.0.

The most reproducible procedure is as follows:
To 0.5 ml of 10% homogenate of the tissue sample,
add 3m! of 1% H;PO; and 1ml of 0.6% TBA
aqueous solution; stir and heat the mixture on a
boiling water bath for 45 min. After cooling, add
4 m! of n-butanol, shake, and separate the butanol
layer by centrifuge; determine the optical density
of the butanol layer at 535 and 520 nm; and cal-
culate the difference of optical density between

the two determinations to be taken as TBA value.

25 HhAEDEROLTzoLEBEUALEFT=
L7z /—-LOERE
Rm3Edk, JISFET « RfiERR, 27, 1079
(1977)
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27 Metabolic Fate of the Precursors of N-
Nitroso Compounds (I) Gastro-intestinal
Absorption of N-Nitresodimethylamine and
Its Precursors in Guinea-pigs
Hajime ISHIWATA, Hiroko MIzUsHIRO, Akio
TANIMURA, Atsushi TAKAHASHI, Yoshito
OMORI and Toshiro MURATA*: J. Food Hyg.
Soc. Japan., 18, 524 (1977)

The gastro-intestinal absorption of N-nitrosodi-
methylamine (NDM) and its precursors in guinea-
pigs were studied. NDM, dimethylamine (DMA)
and nitrate were quite stable in the contents of
stomach and small intestine when they were in-
cubated in vitro at 37°C for 60 min. Nitrite was
stable in the contents of small intestine, but not
in those of stomach. DMA and nitrate disap-
peared from the ligated small intestine, but not
from the ligated stomach. Nitrite rapidly disap-
peared from the ligated stomach, and the rate of
disappearance was more rapid than that of decom-
position. The disappearance curves of NDM from
the ligated stomach and small intestine were
monoexponential. NDM rapidly disappeared from

the small intestine, and slowly from the stomach.

* Shizuoka College of Pharmacy

28 Metabolic Fate of the Precursors of N-
Nitroso Compounds (II) Salivary Secretion
and Urinary Excretion of Nitrosatable Com-
pounds in Man
Hajimu IsHIWATA, Hiroko Mizusuiro, Akio
TANIMURA and Toshiro MURATA*: J. Food
Hyg. Soc. Japan, 19, 91 (1978)

Levels of nitrosatable compounds in saliva and
urine were determined. The mean value, which
was calculated as equivalent to dimethylamine
(DME) in 25 human saliva samples collected from
11 subjects was 0.3+0.2ppm. When a subject
ingested the foods containing low levels of volatile
nitrosatable compounds the concentration of nitro-
satable compounds in saliva was less than 0.2 ppm
over the day, but increased to 1.0 ppm 1hr after
the ingestion of 100 mg of DMA-HCI with 100 m/

of water. DMA remaining in the oral cavity after
the ingestion of DMA-HCI disappeared within 20
min. No change in the concentration of nitro-
satable compounds was observed when the saliva
collected 1 hr after the ingestion of DMA«HCI was
incubated at 37°C for 2hr. DMA was identified
as the main nitrosatable compound in saliva, which
was collected after the ingestion of DMA-HCI, by
thin-layer chromatography and gas liquid chro-
matography. The pattern of the time course of
urinary excretion of nitrosatable compounds after
the ingestion of DMA.HCl was almost similar to
About 959 of

DMA ingested was presumed to be excreted as

that of the salivary secretion.

nitrosatable compounds into 24-hr urine.

The mean value of the amounts of nitrosatable
compounds excreted in the 24 hr urine collected
from 9 subjects was 21.1+9.3mg and that of
volatile nitrosatable compounds contained in the
foods and beverages ingested for the experimental

period was 10.4+6.9 mg.

* Shizuoka College of Pharmacy

29 Nitrosation of Methyl N-Methylanthranilate
Ayako SAKAI, Kunie YOSHIKAWA, Hiroshi
KURATA and Akio TANIMURA: J. Food Hyg.
Soc. Japan, 19, 85 (1978)

The nitrosation of methyl N-methylanthranilate
(MMA), which is permitted to be used to foods
as flavor in Japan, with equimolar nitrite was
measured at 37°C at the concentrations of 10!~
10 mAf of both reactants. MMA was nitrosated
very easily, and when 0.1 mM of MMA was re-
acted with equimolar sodium nitrite at pH 2.0 for
5min and at pH 3.0 for 20 min, the yields of
methyl N-methyl-N-nitrosoanthranilate (NO-MMA)
were 89.5% and 82.6%, respectively. The rate
of nitrosation was found to be dependent on the
acidity of reaction mixture and the highest yields
of NO-MMA was obtained below pH 2.0 at the
MMA concentration of 0.2mM for 5min. A
mutation test of NO-MMA was carried out, but
NO-MMA was non-mutagenic to Salmonella ty-
Phimurium tester strain TA 100 and TA 98 in the
presence and absence of the metabolic activation

system (S-9-mix).
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30 Studies on N-Nitroso Derivatives of N-
Methylcarbamate Insecticides (III) Muta-
genicity of N-Nitroso Derivatives of 3-
Methylphenyl N-Methylcarbamate, 3,4-Di-

N-Mecthylcarbamate  and

Naphthyl N-DMethylcarbamate for Salmo-

nella typhimurium

methylphenyl

Ayako Sakal, Kunic YOSHIKAWA, Hiroshi
KURATA and Akio TANIMURA: J. Focd Hyg.

Soc. Japan, 19, 122 (1978)
N-MNethylcarbamate insecticides, 3-methylphenyl
N-methylcarbamate, 3, 4-dimethylphenyl N-methyl-
carbamate and naphthyl N-methylcarbamate, and
their N-nitroso derivatives were tested for muta-
genic activity to Salmonella typhimurium TA 98
and TA 100 in the presence and absence of me-
tabolic activation system (rat liver microsomal
“S-9 mix”).
were mutagenic for strain TA 100 without S-9 mix
but not for strain TA 98,

nitroso

preparation, The nitroso derivatives
indicating that the

derivatives were potent base-change

mutagens. The mutagenic activity of nitroso
derivatives for strain TA 100 was found to dis-
Neither
strain TA 100 nor strain TA 98 responded to N-

methylcarbamate insecticides with or without S-9

appeared in the presence of S-9 mix.

mix.

31 Studies on the Formation of Nitrosamines
(VI) The Effects of Organic Acids on the
Rate of Nitrosation of Ureido Compounds
Miyako YAMAMOTO, Takashi YAMADA and
Akio TANIMURA: J. Food Hyg. Soc., Japan,
18, 509 (1977)

The effect of various organic acids, such as
citric acid, tartaric acid, malic acid, tricarballylic
acid and so forth, on the rates of nitrosation of
hydantoic acid (HA) and methylurca (MU),
studied.

which
These

organic acids accelerated the rate of nitrosation

were urcido compounds, was
of the ureido compounds. Extents of accelerating
effect of the organic acids were greater in the
compounds which have more carboxyl groups or
hydroxy groups. The rate of nitrososarcosine
formation from creatine, one of guanido com-

pounds, and nitrite was accelerated by citric acid,

tartaric acid and sodium thiocyanate.

The reaction of HA and sodium nitrite in pre-
ssence of citric acid was first order with respec to
cach substance, and the following equation was set
up: rate=k,[HA] [nitrite] +4,[citrate] ([HA] [nitrite].
The rate of carboxymethyl nitrosourea (CMNU)
formation from HA and nitrite was increased with
lowering pH, and this pH dependence was not

remarkably affected in the presence of citric acid.

32 Studies on the Formation of Nitrosamines
(VID

Nitrosation of Diethylamine

The Effects of Some Polyphenols on

Takashi YAMADA, DMiyako YAMAMOTO and
Akio TANIMURA: J. Food Hyg., Scc., Japan,
19, 224 (1978)

The effects of pyrocatechol, pyrogallol, 4-meth-
ylcatechol (4-MC), and gallic acid (GA) on the
At pH
3 and 37°C, all 4 polyphenols in concentrations

nitrosation of diethylamine were studicd.
more than 5 mA{ inhibited the nitrosation. In low
concentrations, no effects were observed. At pH
4, the effects of all polyphenols except GA were
However, 20 mM of GA
The effect
of pH was examined with 10 mM of 4-MC. 4-MC
inhibited nitrosodiethylamine formation at pH
2.0~4.5.

similar to those at pH 3.

somewhat accelerated the nitrosation.
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35 Photodynamic Action of Fluorescein Dyes
in DNA-Damaging and in Vitro Inactiva-
tion of Transforming DNA in Bacteria
Kunie YosHikKAWA, Hiroshi KURATA, Shigeo
IWAHARA and Tuneo KADA: Mutation Res,
56, 359 (1978)

Nine fluorescein dyes were studied by means of
rec-assay and inactivation of transforming DNA
in vitro using Bacillus subtilis Marburg strains
light. Although halogenated

fluorescein dyes did not damage DNA in rec-

with or without

cells as well as in vitro transforming DNA with-
out light, they showed markedly some effects
under light. The results were effected by the
number of halogen atoms, the kinds of those and
their substituted positions in the parents fluore-
scein. Accordingly, all halogenated fluorescein

dves may be mutagenic under light.

36 A Radioresistant Gram-positive Asporogen-
ous Rod Isolated from the Faeces of a Giant
Panda (Ailuropoda melanoleuca)

Michiko KOBATAKE, Hiroshi KURATA and
Kazuo KOMAGATA*: J. Gen. Microbiol., 43,

100 (1977)
A highly radioresistant bacterium was isolated
from the faeces of a giant panda (Ailuropoda
melanolenca). When the organism was subjected

to gamma irradiation in phosphate buffer, the

induction dose and D;, values were 846 and 345
krad, respectively, for cells grown on PCNZ agar,
and 700 and 460 krad, respectively, for the enlarged
cells grown on 5% (v/v) horse blood brain heart
infusion agar. The Dj, value of the former cells
was about 1.8 times higher than that of Aficro-

coccus radiodurans grown on PCNZ agar.

* Institute of Applied Microbiology, University
of Tokyo

37 ET74RXAHEEEHTIRBILOLEHAESE
[E20WT
BEFLy, BO=XY BAKNEY BK B
INBIBPE © £k, (18, 537 (1977)

Y7 4 RAWEREATT 5 REELOEEEIE L ORE
ST QTR 2 1TV, RO R %D, R OBRRE
TR FFKIZ 0.1% BEfF=F A X0 0.1%
a—vAF—7Y IR T EJEE,
751k Rogosa 35X U8 BL ZeRESbAE L, EFicdh
T T, R v —, FARy 7B IV FED
VRS GRS ET B L LR ATH o
—DE 7 4 AATHE, EZRoZ4ET 37°C T 48~
96RERINETET B LTIfR 0.5~3.0mm OHEHEETIK
L. €7 4 XAHOHLEHEORE BT 58I
EBCP M7 v— Ay v VEREHRZHWTE Y 4
XA EAREHDORET S AT+~ SHEE 4
FLTHW@ET BRI L.

* )Y 7 b RIETISERT

38  HhXOXRBEBLEESBRHKOITOME
TrEEY
INAPRELKRIR*, BT FHB*, HZEMlEY
e, NBIIRE « fefrk, 19, 117 (1978)
1976E10A 72 5197748 3 B ofdic, & LTHER
SRR AT IBIC AT Lok 2 % 405 ik KIBTHIC X
LEHUREY EC FA ML b L. o R
229 1k (56.5%) HiRHET 39k (9.6%) X 230/
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138 fkp=vF e bt 2y vEAERTHASILEZS, K
PLIRE S 2B 152 LT %, Sk I USHEE
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39  Biochemical Characteristics and In Vitro
Drug Sensitivity of Salmonella typhimu-
rium, Copenhagen Variety isolated from
Domestic and Feral Pigenons, Crows, a
Kite, Chickens and Animals in Japan
Gihei SAaTo*, Naotaka IsHIGURO*, Masa-

AsaGI*, Chiaki Oxa*,

Kawanisul and Tsunecki INOUE*2: Jap. J.
Vet. Sci., 39, 609 (1977)
Salmonella typhimurium,

yoshi Tsutomu

Copenhagen variety
was isolated from 13 domestic pigeons (Columba
divia domestica) of 4 pigeonries in which clinical
salmonellosis occurred during the period of 1970
‘to 1975.
from feral pigeons (Columba livia domestica) in 13
districts of Honshu and Hokkaido in 1975 and
1976, 12 (20.7%) from 3 districts gave the same

antigenic form. The antigenic form was also iso-

Of 58 composite fecal samples collected

lated from the tissues of 2 (1.89%) feral pigeons
(Columba livia domestica) caught at one site
among a total of 110 feral pigeons (80 Columba
Jivia domestica and 30 Streptopelia orientalis orient-
«alis) caught in 3 districts of Hokkaido in 1976,
No Salmonella other than S. typkimuriunm Copen-
These
isolates fermented maltose, and belonged to biovar

hagen variety was abtained from pigeons.

10. All the isolates from feral pigeons and most
of those from domestic pigeons showed in-vitro
drug sensitivity. S. typhimurium, Copenhagen
variety having the same characteristicwas isolated
from animals, chickens and wild birds, though
the antigenic form originating from hosts other
than pigeons was drug resistant with variable
frequencics, and different biovars were found in
some hosts. This appears to indicate that pigeons
have a role in the cpizootiology of salmoncllosis

in animals and birds in japan.

* Obi}-;i;o‘Uini/versity of Agriculture and Veteri-
nary Medicine
*2 Nara Prefectural Institute of Public Health

40 Coprophilous Pyrenomycetes from Japan IV
Kouhei FURUYA* and Shun-ichi UDAGAWA :
Trans. Mycol. Soc. Japan, 17, 248 (1976)

The present paper, fourth in the series deals

with eight additionals: Arnium irregulare sp. nov.,

A, japonense sp. nov., Coniochaeta polysperma sp.
nov., Delitschia orientalis sp. nov., Podosordaria
jugoyasan (Hara) comb. nov., and the other three
species as reported for the first time from Japan.
s Sankyo Co., Ltd.

41 New species of Gelasinospora and Ani-
xiella
Kouhei FURUYA* and Shun-ichi UDAGAWA ;
Trans. Mycol. Soc. Japan, 17, 313 (1976)
Three species of Gelasinospora and Anixiella are
described from Japanese and Thailand soils: G.
mirabilis sp. nov., G. varians sp. nov., and A.
séblineolata Sp. nov.,

* Sankyo Co., Ltd.

42 Contributions to a monograph of Micro-
thecium

and Shun-ichi

UDAGAWA : Trans. Mpycol. Soc. Japan, 18,

143 (1977)

Microthecium beatonii D. Hawksw. sp. nov. and

David L. HAWKSWORTH*

M. perplexum D. Hawksw. sp. nov. are described
from Tuberales in Australia, and M. foveolatum
Udagawa and Horie sp. nov. is described from
soil in Japan. M. episphaerium (Phill. and Plower.)
Hohn. is shown to be the correct name for M.
epimyces (Hohn.) Hohn. and a revised key to the
thirteen species and one variety accepted in Micro-
thecium is presented. A synopsis of published
studies on the genus since the revision of Uda-
gawa and Cain (1969) is included.

* Commonwealth Mycological Institute, New,
England

43 E—+vVALEEOTLaT7n—-FLEEH
TcE—+ 9 VRBRRUERICET 5 LIBHOFE
220 T
L —*, IUmfERe*, Srmil{z— : OTE,
18, 203 (1977)
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24hTRRE, HEAWEHAIE, Fo5 AR, TE
LERBENE LN, FEMEIZ Talaromyces favus,
T. trachyspermus, Aspergillus fumigatus, A. ustus,
Fusarium spp., Paecilomyces lilacinus, Penicillium
purpurogenum, Trichoderma spp. ¥ Th -1z,
Aspergillus flavus T LA EED BRI 7.

HBEARALREL O L Bbh3ERIVTRY

Fusarium Ch-l:.
* TR IEE DR

44 Notes on some Japanese Ascomycetes XV
Shun-ichi UpAGAWA and Kouhei FURUYA*:
Trans. Mycol. Soc. Japan, 18, 302 (1977)

The new, monotypic, sordariaceous genus

Rhexosporium is described to accommodate R.

terrestre Udagawa and Furuya sp. nov. from

Japanese soil. It is characterized by cylindrical

asci with a small apical ring and broadly ellipsoid,

two-celled ascospores with a dark-colored, sculp-
tured upper cell and a hyaline pedicel. The
sculpturing of ascospored is composed of striate
ridges and numerous irregular warts, In addition,
new records for Japan are described as follows:
Arthroderma curreyi, Boothiella {letraspora and
Leiothecium ellipsoideum.

* Sankyo Co., Ltd.

45  BEEIHAERTHOHEEOF: Cephalo-
ascus fragrans Hanawa
FHGR—, AMMGT, FHILR*: BT
18, 399 (1977)

TR RN 350 5 R Rl DLW T RS
Boinsriss HIIE R, FOIER (=vF iy
A B, =¥ 345 A Cephaloascus fragrans Hana-
wa NERLEANAERITOBRE L LT, 10%/ml
BoBECRREIAI. A 1920 i REIEE

GEMELAMTH) wswTiic X v e FAENY? 64
HE, SR E LTS ShtbDTHS. 46, B
FCOHTETEE UCHTREOTNE « £TNEEITY
FGEIL LA

* WA EFETRET

46 The taxonomical identity of the perfect state
of Pyricularia grisea and its allies
Hiroshi YAEGAsHI* and Shun-ichi UDAGA-
waA: Can. J. Bot., 56 180 (1978)

Magnaporthe grisea is proposed as a comb. nov,
for Ceratosphaeria grisea Hebert, the perfect state
of Pyricularia grisea (Cke.) Sacc. Pyricularia grisea
is very close morphologically to P. oryzae Cav.,
well known as the causal agent of blast disease
on rice. Magnaporthe was recently established in
the Diaporthales to accommodate a single species,
M. salvinii (Catt.) Krause and Webster, which was
described as the cause of stem rot of rice with
conidial state known as Nakalaea sigmoidea Hara.
Based on a review of the taxonomic characters
of Ceratosphaeria grisea, the desirability is discus-

sed of its inclusion in the genus Magnaporthe.

* The Tohoku National Agricultural Experiment

Station

47 Toxicological Approaches to the Metabolites
of Fusaria. XI.
enone from Fusarium species Isolated from

Trichotncenes and Zearal-

River Sediments

Yoshio UENO*, Kenji IsHIT*, Megumi SAWA-
No*, Kohichiro OHTSUBO**, Yoshio MATSU-
Toshitsugu TANAKA***  Hiroshi
KURATA and Masakatsu ICHINOE: Japan. J.
Exp. Med., 47, 177 (1977)

Fifty isolates of Fusarium species from river

DA***,

sediments were examined on their producibility of
mycotoxins such as trichothecenes and zearale-
none. The most frequent fungal isolates was
Fusarium oxysporum, followed by F. solani and
F. lateritium. When cultured on Czapek-Dox
medium supplemented with peptone, more than
half of these strains were suspected to produce
trichothecene mycotoxins through toxicity to mice
and reticulocyte assay method.

One of the toxic isolates, F. lateritium 5036, was
proved to produce the following five kinds of
7a-hydroxy-

trichothecenes; diacetoxyscirpenol,

diacetoxyscirpenol, 7, 8a-dihydroxy-diacetoxyscir-
penol, 8a-hydroxydiacetoxyscirpenol (neosolaniol)
and diacetylnivalenol. Three strains produced

zearalenone on rice grain culture.

* Tokyo University of Sciences
** Institute of Medical Science, University of
Tokyo
*** Institute of Environmental Science, Kobe
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48 BERRBEOHM ICHTIER
RATHE, R B, SRBEY,
% - g3k, 51, 409 (1977)
FREOLEY & D 2FEE U7 IR 29 FE65 H D 15 361
Wik XOHHE 7 4 =2 ATRFRSIEMLT, 34T
6 BRHER S 4T, & oMORTTENS X b ik buE
T ot JEAKED D bR RUHEDRD B L b
14F0240 8 » fo. VHERED 5 BIGT Ui i A 7t
L7z Arthrinium cyclopinm, P.
pubcrulum A FERRUR I LTCHE Lick o A,
WEMITE LT f-=t = 7w U lga S R,

*MmmW%X«/ﬂ—
PRI LR

~PE

sp.  Penicillium

49 Productivity of Aflatoxines and Some Bio-
logical Effects in Aspergillus flavus Link
Isolated from Cadaver of the Silkworm,
Bombyx mori L.
Shigeo MURAKOSHI*, Masakatsu ICHINOE,

Hiroko KuMATA and Hiroshi

Appl. Ent. Zool. 12, 255 (1977)

Fifteen strains of Aspergillus flavus isolated from

KURATA:

naturally infected cadaver and feces of the silk-
worm (Bombyx mori L.) showed strong pathogeni-
city and oral toxicity of their culture broths to
the larvae, and high tolerance to formaldehyde.
All strains produced aflatoxin By, B,, G; and G, on
a liquid medium. Also, some strains produced
high yields of B, and G, on rice, and one isolate
(SP-4) among them formed the highest level of
B, (624 pg/g) and G, (560 pg/g).
detected in living worms artificially infected with

SP-4 isolate of A. flavus.

Aflatoxins were

Cx l\anagawa I\Qn Sericultural Rescarch Center

50 Bassianolide. a New Insecticidal Cyclodepsi-
peptide from Beauveria bassiana and
Verticillium lecanii.

Akinori Suzuxi*, Masaharu KANAOKA¥,
Akira IsoGAL* Shigeo MurakosII** NMasa-
katsu ICHINOE and Saburo TAMURA*:

Tetrahedron Let. 25, 2167 (1977)

A new insecticidal cyclodepsipeptide, bassiano-

lide, was isolated from the myccelia of two entomo-

phagous fungi and its structure was determined.

In addition to bassianolide, beauvericin, which was

known toxic compound, was also isolated from

the Beauveria bassiana.

* The University of Tokyo
** Kanagawa-ken Sericultural Research Center.

51 Bassianolide, a INew Insecticidal Cyclodepsi-
peptide from DBeauveria bassiana and
Verticillium lecanii,

Masaharu KANAOKA*, Akira ISOGAI¥*, Shigeo

MuURrAKOSHI**, Masakatsu ICHINOE, Akinori

SuzuKi* and Saburo TAMURA* : Agric. Biol.
Chem., 42, 629 (1978)

A new insecticidal cyclodepsipeptide, bassiano-

lide, was isolated from the mycelia of two entomo-

phagous fungi and its structure was elucidated.

Silkworm larvae exhibited an atonic symptom and

were killed by administration of bassianolide.

* The University of Tog'o
*#* Kanagawa-ken Sericultural Research Center
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53 Excretion and distribution of morpholine
salts in rats
Akira TaNAKA, Toshic TOKIEDA, Seiichi

NAMBARU, DMutsuo Osawa and Tsutomu
YaMAHA: J. Food Hyg, Soc. Japan: 19, 329
(1978)

Elimination, distribution and metabolism of

morpholine salts were investigated in the rat by
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chemical analysis and/or radioassay. Gas-liguid
chromatography was devised for chemical analysis
of morpholine in the rat urine and faeces and the
analytical results of the excreta accorded with
these by the tracer technique.

When rats were given morpholine-HCl or -palmi-
tate, it was found that about 90%% of the does was
excreted in the urine and the remaining in the
faeces over a period of 3 days. The faecal ex-
cretion of morpholine palmitate appeared to be a
little more than that of morpholine-HC] after an
oral dose of each labelled compound.

Morpholine was largely excreted unchanged in
the urine. The elimination of morpholine from
organs, tissues and blood was generally rapid and
specific organ-affinity was not observed in other
organs except the intestine. The lowest affinity
was found for adipose regardless of routes of

administration,

5t BEFERIOb MAOROFOMYE L URERI

BiEdR

WRAER BRz=a, BERT, R h:

friGze, 18, 529 (1977)
BREFOREEDIFEE LT, BEHRFicIDe b
FrMEROEMME 3 X U RMERO ARG TUETRHE
in vitro THRE L. BATMAD507FEMMIL 7 ~73
ppm DPEFTHE Uhzps, Mo 2 EFFRIC YK
WM OS0% My, 9100 5B OB A2 5
Fr Lt ZOEMEOR IR OFMBEINETE
AL TIBGRE D o, Tiod b Ukl
BRTCATLTY, MR EIR R ool
IEI LR mIR o fnaia £ 4 v EEEFIZ X D 50~70
plEEh, JE4 A4 vHEERAIZ X D 30~1005% {RAE S
itz = OMUBIPRERRER LI 1 o v S
e TR Liciedd, Fe{Ritixdir 4 vz X 5
TAYFT - EEEORENRFE LTV B L Bbhi.

Chemical Stability, Alkylating, Activity,
and Lipophilicity of 1,1’-Ethylene-bis (1-
nitrosourea) and Related Compounds

Kazushige MorimMoTO, Tsutomu YAMAHA,

L

Masahiro NAKADATE and Ikuo SUZUKI:
Gann, 69, 139 (1978)
1, 1'-Ethylene-bis(1-nitrosourea) (EBNU) posesses
against leukemia L-1210.

antitumor  activity

Chemical stability, alkylating activity, and lipo-
philicity of EBNU and related compounds were
compared. EBNU was the most unstable among
several bis-N-nitrosoureas and mono-N-nitrosoureas
tested. The alkylating activity of EBNU was the
same as that of 1.(2-chloroethyl)-3-cyclohexyl-1-
nitrosourea (CCNU), but higher than those of
other bis- and mono-N-nitrosoureas except 1-
Lipophilicity of EBNU was
extremely low compared with 1, 3-bis(2-chloro-
ethyl)-1-nitrosourea (BCNU) and CCNU.

methyl-1-nitrosourea.

56 Biochemical Studies on Phthalic Esters. IlI.
Metabolism of Dibutyl Phthalate (DBP) in
Animals
Akira TaANAKA, Akiyo MATSUMOTO and

Tsutomu YAMAHA : Toxicology, 9, 109 (1978)

The excretion, distribution and metabolism of

More than 90% of the

dose was excreted in the urine within 48 h follow-

DBP were studied in rats.

ing intravenous or oral administration, but the
feacal excretion was low. Biliary excretion was
remarkably higher than that in the faeces when
DBP was given orally.

No significant retention was observed in organs
and tissues at 24 h after dosing.

In vitro experiments showed that DBP was
hydrolysed very rapidly to MBP by the esterase
of rat liver microsome. DBP was found to be a
strong inhibitor for the succinate dehydrogenase
of rat liver.

DBP and its metabolites, MBP and phthalic
acid, did produce any striking effect upon hepatic
and serum enzyme activities in vilro.

Urinary metabolites of orally ingested DBP were
investigated in 3 species, namely, rats, hamsters
and guinea pigs. MBP was a common major
metabolite in all 3 species. A further increment
was apparently excreted as the glucuronide in the
rat, hamster and guinea pig together with a small
amount of phthalic acid and unchanged DBP. -
or w-1 oxidation products of MBP were also de-

tected in the urine.
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57 One-Electron and Two-Electron Reductions
of Acceptors by Xanthine Oxidase and
Xanthine Dehydrogenase
Masao NAKAMURA*, Hideo KUREBAYASHI
and Isao YAyazaki*: J. Biochem., 83, 9
(1978)

The percentage of one-electron reduction of p-
benzoquinone and oxygen was measured in various
reactions of xanthine-oxidizing enzymes using
cytochrome ¢ as a scavenger. The mechanism
of p-benzoquinone roduction was different in milk
xanthine oxidase (pancreatintreated) and chicken
liver xanthine dehydrogenase when xanthine was
used as an electron donor. Similar differences in
the reduction mechanism were observed in the
type O and type D forms of the reversibly con-
vertible enzyme prepared by the method of Bat-
telli et al. ((1973) Biochem. J. 131, 191-198). The
mechanism changed when xanthine was replaced
by NADH. When NADH was used as the electron
donor, no signifficant difference was observed in
the mechanism of p-benzoquinone reduction among
the four enzymes.

Sulfhydryl groups were found to play a crucial
role in the xanthine-NAD* reductase activity of
the type D enzyme and xanthine dehydrogenase.
The reductase activity disappeared upon treatment
with pCMB. The reductase activity was sensitive
to DTNB in the type D enzyme but not in the
xanthine dehydrogenase. The oxidase activity of
the type D enzyme was restored by autoxidation
of the sulfhydryl groups but not be reaction of
the enzyme with DTNB or pCMB.
cluded that the formation of S-S bond(s) was

It was con-

essential for the oxidase activity and also for the
oxidase-type mechanism of p-benzoquinone reduc-

tion in the xanthine-p-benzoquinone reactions.

* Rescaréihilhstitutc of Aﬁplicd Electricity, Hok-
kaido University

58 Blasticidin S OE#EMA & Alkaline Phos-
phatase
FiARNET  YUBBL £25E, 24, 877 (1977)
13D FPOREMIIENHR75A v 12 v
S(BS) Ty Fizx D BB L URIGEXRE AT
W, BEEOIRENTR S L R LRI E LT

ME7AAVEET + A7 7 2 =X EEOETIBLE
WiciRE LA ) BT LRI L.
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LASBOREICAEAT I MR

SiARSET, JINEF By, RARNEEL BUFUT, P

TG AeR s ki, 24, 60 (1978)
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60 Virilizing Effect of Methyltestosterone on
Female Descendants in the Rat
Kunio KawasHiMA, Shinsuke NAKAURA,

Shigeyuki NAGAO, Satoru TANAKA, Tsukasa

KuwaMmURA and Yoshihito OMORI: Endo-
crinol, Japan, 25, 1 (1978)

Pregnant rats were given daily a subcutaneous
injection of methyltestosterone for 4 days from
the 17th to the 20th day of gestation, and were
allowed to be delivered to their offsprings (F))
which were used for the examimation of later
When observed for 21

weeks after birth, the growth rate of F; from

reproductive functioning.

methyltestosterone-treated groups was higher than
that of F, from the control group. The anogenital
distance in 50-gg-treated F; females started to
become significantly longer on the 14th day and
after
The day

on which vaginal opening took place in 50% of

in 5-pg-treated F, females on the 28th day

birth than that in F; from the control.

females was 34.4 days of age in both the control
and the 5 pxg groups, but it delayed until 40.7
days in the 50 ug group. Furthermore, persistent
estrus was observed after about 90 days of age
in the 50 zg group. This persistent estrus dis-
appeared by placing these females with males,
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resulting no pregnancy. In the 5 pg group females
could be pregnant, but their female fetuses (F,),
when examined on the 21st day of gestation, had
significantly shortened the length of the urovagi-
nal septum. The observations show that viriliza-

tion can be induced in the third generation.

61 Studies on the Teratogenicity of Furylfur-
amide in Fetuses and Offspring of Rats in
Relation to Fetal Distribution
Satoru TANAKA, Kin-ichi Oxopa, Kunio
KAWASHIMA, Shinsuke NAKAURA, Shigeyuki
NaGcao, Tsukasa KUWAMURA and Yoshihito
OMoR1: J. Toxic. Sci., 2, 149 (1977)

Pregnant Wistar rats received a single oral dose
of 70 #Ci/20 mg/3 ml/kg of ‘C-labelled furylfur-
amide on the 20th day of gestation, and the
radioactivity in maternal and fetal tissues was
measured. High radioactivity was observed in the
maternal liver and kidney at 3 hours after the
administration, and the radioactivity of the mater-
nal serum was lower than that of these two organs,
but higher than that in other organs including
placenta. The fetal body level of the radioactivity
was about one-seventh of the maternal serum and
about 0.4% of the dosed radioactivity was dis-
tributed in the fetuses.

Dietary furylfuramide at the levels of 0. 02, 0. 06,
0.2 and 0.6% was given to pregnant Wistar rats
ad libitum during pregnancy, and its teratogenic
effects were examined in the fetuses and offspring.
With the highest dose level a marked suppression
in the maternal weight gain and food and water
consumptions, and a considerable retardation in
the embryonic developments were observed. A
dose-dependent increase in the maternal liver
weights was also noticed in the furylfuramide
treated groups compared with the control. How-
ever, no evidences of increase in fetal death as
well as malformation to be attributable to the
treatment of furylfuramide were obtained, and the
postnatal developments of the newborns were well
maintained without any disorders in morphological

and functional examinations.

62 - Studies on the Fate of Poisonous Metals in
Experimental Animal (VII)

and Transplacental Passage of Manganese

Distribution

in Pregnant Rat and Fetus

Kin-ichi ONoDpA, Akira HASEGAWA, Momo-
ko SUNOUCHI, Satoru TANAKA, Akira TAKA-
NAKA, Yoshihito OMORI and Goro URAKUBO :
J. Food Hyg. Soc., 19, 208 (1978)

Solution of $*MnCl, (0.5 mg manganese chloride/
kg, low dose; 10 mg manganese chloride/kg, high
dose) were intravenously injected to groups of
pregnant rats on the 10th, 13th, 17th and 19th
days of gestation, and the manganese distribution
in maternal and fetal tissues were examined 3
hours after each injection and on the 20th day
of gestation.

Three hours after the injection, placental dis-
tribution of the metal was predominantly higher
in the 19th and the 17th days treated groups
than in the 13th and the 10th days groups.
However, the difference related to the stage of
gestation was not evident concerning the manga-
nese distribution in other maternal organs. The
stage-linked difference of manganese distribution
was also not recognized in fetal whole body.

The distribution pattern of the metal in the
whole body of pregnant rats at the 20th day of
gestation showed rather rapid decrease in the
high doée group than in the low dose group. In
maternal brain, bone and ovary of both dose
groups, accumulation and/or slow elimination of
In all of the fetal

organs of both dose groups, the earlier the stage

manganese was observed.

of administration, the lower the distribution of
manganese was observed, and, as compared with
the maternal organs, remarkably higher concentra-
tions of the metal were detected in fetal brain,
heart, lung, liver and bone in the groups treated

after the 13th day of gestation.

63  {LBPHEOMEME
KRz BB dL, 103, 927 (1977)
E#A, AR EofiotEHmilic L s2HTR
T AN, TORTEBBCMEAL LTRERE
R, REERE, ERARPLTORE, HMEEEEES
MANHEEY L) B, 26 HORIBT
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LA L oL BEARER ST SRBIEOHNY
FI L. R 45 55

64 {EREOEPIEELELER
FEZRINZ 0 < 3R, 29, 23 (1978)
BEEM SR TV BRI EN 24 T &k (bia bl
EroaEIL, (bR & RREN:, LRl & ok
oW THR K TARR L.

635 Induction of Tumors of Peripheral Nervous
System in Female Donryu Rats by Con-
tinuous Oral Administration of 1-Methyl-1-
nitrosourea
Toshiaki Oc1U, Masahiro NAKADATE, Kyoko
FURUTA and Shigeyoshi ODASHIMA: Gann,
68,491 (1977)

Groups 1,2, and 3 of female Donryu rats were
given continuously 400, 200, or 100 ppm solution
of 1-methyl-1-nitrosoures (MNU) as their drinking
water. The incidence of neurogenic tumors was
12/27 (4455), 30/33 (91%), and 33/36 (92%) in
Groups 1,2, and 3, respectively. Among the
neurogenic tumors, neurinomas developing from
the spinal nerve roots were the most frequent.
In addition, tumors of the digestive tract were
found in 12, 1, and 2 rats in Groups 1, 2, and 3,
respectively, and tumors in hematopoietic tissues
developed in 6 rats. Tumors in other organs

were infrequent.

66 Induction of Tumours by Administration of
N-Dibutylnitrosamine and Derivatives to
Infant Mice
Keiji Fujn* and Shigeyoshi ODAJINA: Br.
J. Cancer, 35, 610 (1977)

Pulse doses of N-dibutylnitrosamine (DBN), N-
butyl-N-(4-hydroxybutyl)nitrosamine (BBN) and N-
butyl-N-(3-carboxypropylnitrosamine (BCPN) sus.
pended in 1% geclatine, were administered s.c. to
infant CDF, mice, and the experiment terminated
at one year of age. Tumours were induced in
lungs and liver. The incidences of lung adenomas
were 73-95% in all treated mice, with no sex
differences. Hepatocellular adenomas and a car-
cinoma were found with an incidence of 81%

(21/26) in DBN, 59% (13/22) in BBN, and 32%

(9/28) in BCPN-treated males and the incidence
was 23% (5/22) in DBN-treated females. Only
one papilloma of the fore-stomach was induced in
mice treated with DBN. These results indicated
that the s.c. administration of DBN, BBN, and
BCPN induced tumours of the lung and liver, but
no tumours of the urinary bladder, under thesc
experimental conditions. The carcinogenic effect
on mice at the treated dose level was DBN>BBN
>BCPN.

* Institute of Basic Medical Science, University
of Tsukuba, Ibaraki.

67  {LHihE ERE
NERGELAD ¢ FTNEIE AR, 60 A, 20(1977)
FNBFAROSEREL LT, LEMHERED
BOfRIZ DTz, AT, (bFWTI O ME Ok
BERIUAZ Y —= v R oWTiRL, k¥
L4l X A B oBhicoL THZE L . kv
T, FREREEEBZHbIRTOALERTY (A) F
FHLIEAKTE, (B) S EH7 $ v X UMMi= b ik
&Y, (CYFFEET V1edths U 0pEEEEER
th, (DYWMFESESY, (E)RIBtaYy, (F)N-
= b eV LEd, (G)EEY, (H)Tofl, iwXiiL,
FO{bEER, BRI e KRR L. fifkic,
TR R O E LTABIOHORENEE 2 6hTh5ik

HEPHFE TR L.

68 =tavitdheRE
ASHIG R EREERReE, 18, 1119 (1977)

=t e VL E L IO O WTIH L)
DT, N-=1r2{bt&EPHRXOREThs Q) B
BmEAWT 3 vERILE S LEREFMIFEL T,
& DK OIS LIEEI AT U, FRIGE Feiiish
AL, 12 A KRB OB A TERTImZ D
B LRI OVIIHIRTVD. PN N-= b r Y
b poigth, N, Ao WTiiiic s
R, Yoo, BF, T OBERG FRbE STHRE fodd 4,
B, fER, M, oo RN IHEE R
B0V biD = e etk L.
WEIZ, =t e LOHoRKRREINTOVWTR
~, Wz, NI ES N-=F e V{Eahos
B L.
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69 Tz /FTLRAREEICETINR B 1
] KAEXRPROLEBE
FmEe, JuEEsE* @ FEEMEE, 97,495(1977)

AKERPE R 7 =2/ F 7o vERBEOERE L
LTOXRBLHE ST 50k®, 5, 15 25 IO
3B°C B H2HBROMERXH T/ -7, 10mM B
TToXMiHER L PHRIREOMFIL Fuoss-
Onsager DEMRRITHES. Thit, 0 X5kER
BRI TR T RCoHif7 = 2 +72 v (PTZ
SHCD 21 :1 HoMTMIE LTELMET 5.
~—7%, 100mM ¥ TONBRIEOHRIZ LS L2
BLTeR YV e AL T 3 FHAL FREE S TNTO
PTZ-HCl T t—¢ »5B\E A—V¢ Fry bl
R BT A EE IR, DM ATREEAICS
BB A TEREERRE (cme) YT AL D EE L
bRtz cmc L&A EDORA & VEBEIEN D I AT
DB 5 2 — 2~ HEHTIS R

FOR, SEHEHBIZHIY PTZH 41+ VDR
BzIBR S h 3 iceberg DiBICEES = v b v E~%)
BRI RIALRELCS Z bbbt R
W, =VALE—QRLML)OFRELLTED, HF
e FuwovRIV I AT e VTED
WROE LI ER ML ot

* B RFEIRE

70 ERsOLTAOISLKEROFERIAR
MM, FIEER* : JEFHE, 98,82(1978)

g serFr=yv (CPZ-HCH) KiEWHdG o
CPZH* A # viE®R (acPz+) XU CI- 4 * vih&
(aCr) &4 A VB AWERR BB R IU &
Clm raftpe R 5 M— LR ERE V-2 o
BRTHOBRENNE X hRD.

B4 A vcfiso CPZHY Wi 1 Tidiz <,
BIRTEhOREBEICEERIFE L DRI =
0.82 TH-1-.

A A vOiEE, BRFEABIVThLOFYA + v
ErxRdi. BRI ARE (cme) DT TR ++
vV, 724 voOiEime SPEL & hweiiinL, Debye-
Hiickel FIA5 BIEHF S D FRBICIIER S . —0H,
emce B BT acpzie R T B 0L, acr
1% cme O3 < EOBEFUIR AT ML L oD
BehiefimeEies. o, FEL 4 viER ez 13
cme DLETHTULY — & s b3 semiciiing
5.

CPZ-HCl KHEROZHTRIN eme Lk Thd)
BT BT LM a, 0D BRMMETEIC X - THB

Shis ¥, SAKVROBIEL LCIERIEH
e b O LHEES R
* RBRERLR

71 Iz /FTCKERDERA A FED
Al
FmEgEE,
(1978)

6HDIERE7 = 7 F 72 v (PTZ-HCl) KERDIE

T4+ VviER (ecr) % B—EERTEOBEINE

X bRwic. £ PTZ-HCl wiifiied s nEL LT

1x PTZ-HCl OB EBHBRTH ~~ORGHIRZ b, FORH

EEZhBEBEML AL 7 EWHD acr ¥ RIET 51T

DREBENEE 2. LiciioT, JTORENZRD

BIcHIIIREIT S LSRR MY R HETHET

BB D » T,

Faf 3 AR (eme) i3 logact vs. PTZ-HCl &
FEfhER LooEiha X bvE S hic. 4% PTZ-HCL KifF
Tz owT, oLk, pH vs. PTZ-HCI i
oY RN T 5.

Z OFE PTZ-HCl 0 &5 BRI I W TRFEEE
— SR TR O AR SRR

PTZ-HCl4+H,0 = PTZ+(H,0)* +CI-

PRABCET T b o LfEE IR, oMK R

ExEIETHE, cme T ¢ LOREFIRC BT 5

act- DREENIAFMTTHAEIh B L ERL.

* IRIRREIRETR

BRAMERE, 98, T4

HRIERE® -

72 EESRFOGEH—-MURBREOWEILCMHTS
Wz
FHERE, FHIR M, %@\ E, BE B8
2RI AL TR iE

1) ~vAvE=a=a ) vEE: JPIX oEhik
HET A TEIC X ) RIF SRR,

2) =VvAVEEAFL=AT ALY vEJPIX ©
FERPHL A T AT X BIEEHRETH 2 ~ 3 Te iSRS
IHBLRDT Ed i, NF XIV(1975) o@iikciEs
BRMEAKEF Y Y ABER T v ehr abhiiHT 58
BEERE L, SRAFEEERIIUL Y 300 #g & L,
AT DO R ERA R R AT 4 MIIRELC
FMUT DL, Tl p-CAFAT I ) _VYATATE
F e (bR D Fet* Bk 445F & L, 545 nm
CTHUETHZ LR ETHD.

AFE—ERBELEF YV VA, Tre=TRAH
FAHVETI rehir a0l BT, @O
XV BHABESR L bURANBREHARL, UT



218 #woE R R

Bo# & % 96 & (1978)

AR LE LT 5 B Er SRR om - Fik i ik
Rl
3) —RREMEOHERI oL, FRLos
D%y, USP XIX i 5 Hikie STzl ke
RELE.

73 BRASRIORRBHKHFECHATIFAR (B
138) MEO7LhOM FEHBEELUVKED
RS EDEFBHEPTOLRREICOVT
e, AR 3t A, 32, 104
(1978)

PQUEEKIEH 2 AR A LA X bl
i s e, WREPERL, B, Sy v
7 rneq Fioliskd a3k HEESR%L, ~
AV ~REBC X BURRIERE N E s ot 2, H
RO 7Y F49 # v ERThO 2 v = YIS
RURIGIB 535 & £2%, Hb~=a <y vitR G
HEE T MmIc X b B s o 1.

19 OHBRAINC DV TARIERTT S &, TR
MEShBLDBREUBENRESS b b, 4K
RO S HEENE AV ShiE 5.

* ALK FIED

74 EANBOXRSHSHEFMECETIHE (8
4 ) WHEROTANOML FOESSRAE
DEBCOLT
Yroo fi7, ALRHTEY,
923 (1978)

TEPTALE B B o0 (AL e @b S foed, FUELER
o 7A % w4 FORFEHBNEO 2T & FiFld~D
Birs g L.

=, BRSOR R AET A R FT AR L,
JP iz UTt7ah v A Pt Ltz 2 5, ether
(JP ), McOH ik EiiE L flid i7e. Las
L, W, fik, MEiGT2&, TAhes Vi
JEMCH DB {r D 60~80% Lairfuz iz fie,
ephedrine-HCl K ity ch S B3R L T,
ET R EOMISIOTAES Shis, LaL, Rl
IRz, 7t et FIBA S GER T
722 7-. Ephedrine, methyl ephedrine {3 pH 12
PAETCRFELGENT 5%, oo pH 2 5.5 §ft
TH Y, HFAMDARTOMZE L by, L
LORRR G, IBRADT A e 4 FOBITRD
ETORERE, —fAfkmiEhtc7rses Fo
EMRAOHRITCHINT B LHEE S 5.

*EBARAEEET

BRI IRE, 98,

75 EANROSREFEEDHC2T
9FE f P, 1978 122
PO RENE, FFERHOMIT, BN
AR BT MBS £ DN X OV BESHh
505 BAloRFBERIRET SMA Hik, LFEH
DAy DBFIMTRE D 2T & LW Teh ~ D BT
FENEEE RS,
COBTRIL, ThTh OO o HILENT
FEFTRIE LT, Sk~ &4, TG, fE
& REESGER, 4R BB RIS EDL)
WAL > THESESR S, £ T, Thb
DR GIZOWT, THOWMRT — 225 LTEREL

Fe

I—e

76 ARPOERELEOIIE "
PEENES, BEER, SR, BEIMEEE:
TR, 27, 808 (1977)

I. BIEMEHASh T MR OELIED K

1. b (&8 Monnier-Williams )
2. XHFE

3. KR

4. FREHAE

5. [ifEtt@aik

6. HlEiEo kg

O. SRR ORETIIGE: O & JERiE(F v+
vik) oIfA
M. TR ORI AR

77 LWL OZFH{ERE, MBBRCLDIER
IMIELR b 44, 15, 707 (1977)
TLLWRIFOKREETGEE2ZER L, HfixH7 et
venziigi Lt, 20% TCEP # 5 2% fi\-7- FPD-
GLC Tt +aKiEicy v, CS; ftaligd s
=B, MIATLLW T S 1.64~72.5 ppm o CS;
HM LIs. UL o CS, iMTZER L LToORE
CS; Tzl <, LuerhgmclisltdaiitoL o
EFrphte., T, CS O, TLLVLA
ORGP LE s o 0, ik gz
MAT BT ENED LI, CS L L2l o T s
ThHHVVFA = VO E VAERER S L D L4

Eahi.

78 ASTOEWEROMYEEREOEERIT
EaARIElE, MEER, SR, BRI

B aARRF, mERmE, RETHTY Rz
BFRF, ERERE—*, ERITRTH,  EeE
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BLRFOEHBOERELEE LTI 4 OFENHE
ShTWah, ERBRTEENMLEHTHY, ER
BIEPCOFT 2 2 LS A ERETOfli—Fe
¥, ARPOTOMREHE. L CERBOEREE
ELTBL RS T AEMEE, = vk, Bk
ik, MEIRREs LU ERAEZ W, o
ARCHABL, KEPR L. £0ER, WThok
MmICLHABCEALTENLTEY RWET o irTg
fehrotoHt, 50ppm [ LomEBEEY S AROSE
TR EIE R AT 2 O EY TH VHERTHE LA
Tx 5. BpofHE (EEAROEE) WiaT,
{EEoFMMANRBELSE I, BRI L2 vES
ERAWTS LW, BARENEBIEDICTSZ
AT AMTEAS B, 50 ppm RO M OMBIES
ZELAKOBETIL, IR ELTOLIZ
12& A EERRERGONE CRERELEAE B
FEE LR TE S, MR0HEREE X OENE
RRROMBEBCOWTIATOL AR TE D IE
27w, MEREEBEREH cEx 3 EHELES - i
TERVWOT, ARFOERGEOSIMCHERATIC L
BEFE L v e HInh st

* HARARSHT v & — KR

oy b ) — P RTTIERT

79 Enzymatic Dstermination of Lactic Acid and/
or Lactate in Milk and Milk Powder
Masahiro IwAIDA and Yoshio KANEDA : J.
Hyg. Chem., 23, 216 (1977)

For lactate determination in milk and milk
powder, application of enzymic method using
lactic dehydrogenase (LDH) was studied.

After clarification of milk (or reconstituted milk)
with zinc sulphate and potassium ferrocyanide,
the test solution thus obtained was mixed with
pH 9.5 buffer composed of 1.0 M glycin and 0.4 M
hydrazine, NAD, and L- and D-LDH were added,
mixed, and incubated for 30 min at 37°. The
lactic acid/lactate content was estimated from
NADH formed which was determined by spectro-
metry at 340 nm.

Although the results from contemporary inter-
national standard method (colourimetry) and the
present method were not significantly different,
the enzymic method was found to be better than

the former in reproducibility.

Comparative results on 16kinds of commerci .

milk and milk powder are shown for reference.

80 MAEDFEHICEENDZC Iz, 00Tz =
L7z /=LEBEVFTRLFS—LORHES
5
FHEEES, BEER, fHARIH, BEETE
{rf5zE, 18, 450 (1977)

KASEETH A 2ol 4 ¥ hsDP,0PP
B LU TB o5 Bl itik v+ 5 BV CHRLT -
Pr. HiEOBFC Yoo T, MA EoHO 3 ERTE
HoREGaminek (B EEE Ui,

DA EDIIIBHERETHD, TAIFHTLILE
DEEFOELIebE, RBERERAE VA LW
2%, Bk Lind LI E L Lz DP LFHT 50T
0.5ml & L.

HEEROBBRNBELE S Y, n-~Fv v, Efii=F
ABEICT7vE=TRe 227 —2ETEL, HHE
124 30 ml L5EW, HIBTRE 30mlFon IR
i,

TAIFHATALY v Ty T2l TiZ, DP,
OPP 1510 TB oRURETEEICT LI U~
—BBEofAicowTH L, DPAELT §-H e 5
v, OPP XU TBHE LTAF VGEREAK.
GC fil# 7 AFETAFIT FID-GC v 3 % SE-30/
rexY L7 W(E0~80) 7 5% DEGS+1% Y
VEE/ rerey L7 W (60~80) », FPD-GC TiX
0.1 OV-17,/ %4 v L7 NG(40~80) *{FfA L 7.
veva 4 AET s DP 100, OPP5, TB 20 ppm
OEMOBOBRIZERFR 98.2, 98.0 HXT
93.5% Thot. HRFEHOBUMALLT Sppm T
Hots.

TARIPFER LI JT AT & - THiAD A E D il34bE
DRPEIT » -85 F, vevili 22540 DP %,
A Vv oo L iE» LN E D OPP LI L.
TB &l Liar 1.

81 Determination of Nitrate and Nitrite in
Whey Cheese
Yoshio KANEDA* and Masahiro IWAIDA: J.
Food Hyg. Soc. Japan, 18, 470 (1977)
Three lots of Mpysost-type whey cheese were
subjected to the determination of nitrate and
nitrite. Nitrite content was measured by use of
the well-known diazotization-coupling reaction,

while cadmium column reduction method by use
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of metallic cadmium was applied for the determi-
nation of nitrate, The results revealed that nitrite
contents were within the range of 1.8~2.7mg
NO,/kg cheese, while nitrate contents were 48.6,
100.0 and 390.0mg/kg cheese, respectively. No
difficulty was encountered during the application
of cadmium column reduction method formerly
settled for the analysis of natural and processed

cheese on Mysost-type whey cheesc.

" * The Public Health Institute of Hyogo Pre-
fecture

82  Nitrate Determination in Cheese by Use of
Ion Selective Electrode
Yoshio KANEDA*, Takako KaNAMORI and
Masahiro Iwaipa: J. Hyg. Chem., 23, 301
(1977)

The application of nitrate ion-selective electrode
was examined to establish a simple and rapid
method for the routine determination of nitrate
in cheese. Removal of fat and protein from
the cheese suspension was carried out by heating
and cooling method, followed by the aluminum
resin treatment. Of the anions present it cheese,
only chloride was found to affect the potential of
nitrate solutions. Such interference was controlled
by the use of silver resin, the treatment being
carried out simultaneously with aluminum resin
Potential measurement were carried
Addition of

known amount was used on all samples for the

treatment.
out on thus prepared test solutions.
climination of residual background responses.
The established method was successfully applied
for the nitrate determinationin Samsoe, Cheddar,
whey and processed cheese, the detection limit
being 5mg of NO,/kg cheese. The method has
the advantage of simplicity, rapidity and accuracy.

* ThéWPrublic Hcalthrlnst-itutc of Hyogo Pre-

fecture

43 Rx—F—XO{EHEBROBRIRECONT
BT, GO s ot 5% & fofd, 31, 91
(1978)

= F = XD OBk oW TR L.

1. [ HEE A Tl Wikic X b 88+2°C
TYUET B Z EiZigoTWBA, TOHETIEF=—
F = RAORS (10k) 2RDZ T ERTETH -

Too i, ARIIAEYSNRELOT, FoAMk
OISO ERE (105°C) CRESNIEFTLE
50 T102°C T OXWHY TH ot Fhx—F—X
ORI T4~T7% TH T, —FOF— XL b
NRTEL TN T ED BRI,

2. KlishkolEeMic - Tk, S.B.R ik (i
A RE) OFMEARH M TH ot v—H Ty
P =T (7 v = TEE) BVD & LR
A ohte. ilh = — - Xh ol SiiER
foth 2.8~4.1% Th T, TRCHHr=—F—X
(BG14r 1050 i) Wi+ 5 & Lalvmbhie.

3. HikM&iniies Volhard gt X - CTEEL
fo. BILRAPEFELE LT0.6~0.7%, KLY
v LTINT A E 0.9~1.2% TN L, By
T DR E 2 B DIEIL > T\ B, ok, h=—
F — ZORHT IE O TR VWO T, HEFTEREL
TR T s oLELLRS.

* EIAEETIERT

8¢ ERNBROB{FMHERICOVT
KRIFAFIR* SHEER : £MLTE 21, 158
(1978)

By 7s— R 107 A4), »—F745
v ¥ Uy FRERE 104 f4) B XOED (227 A4)
DIFBIBENT DT QR AGEIR & L8 L 7.
pH, A4, WEtEEH;, TBA ik X ONEMET 3 /12
ARGV TR E RN ok’ B —F 74
SYFLy FEED T aSd—A « 7 b VIERHI X
Ve—F7435 v ¥y VESOERMEMERINT
pRPlehots. TI2AF»— O BIRELL LA
TEVHINAR Ehte.

* UL IR
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85 Studies on the Interaction between Pro-
teolipid and Bacterial Pyrogen
Yoshiyuki OGAWA and Seizaburo KANOH:
Japan. J. Med. Sci. Biol., 31, 186 (1978)

In the previous report (Kanoh and Ogawa, 1977),
we compared pyrogenicity of LPS in the rabbit,
rat and chicken by intravenous injection. By in-
tracisternal injection, the responses of the three
specics were nearly equal to one another, but by
intravenous injection it decreased in the following
order; the rabbit, rat and chicken. We confirmed
that the results were in parallel to the rates of

inactivation of LPS pyrogenicity upon incubation



it E

J& #= 221

with proteolipid extracted from the cerebrums of
the three species. The mechanism of the inter-
action between proteolipid and LPS was clarified
by using a Sephadex LH-20 column. In the pre-
sent publication, we report further experiment on
the interaction between cerebral proteolipid and
LPS by the same method. From the present
studies, it is suggested that the species specificity
in a febrile response to LPS might depend on the
difference of affinity of cerebral proteolipid-protein
for LPS or lipid A among certain species. How-
ever, further comparative studies should be re-
quired on the physico-chemical properties of the

cerebral proteolipid-protein of the three species.

86 LI E (T REE) SFD O%T(C’)L‘
B BT, NS =0E « BAERHRARIE
Me2E 30, 161 (1978)
EXEGRTHTHFHE L BRETHD b O%R
small for date(SFD) EFf54%, £ DREMINIRA
BTHD. FHOLITORERELRETT50, H
FREF R EHAE UCER Sh, ToX/3ER
e MELE7 S vo BB ER bbb L3R5
reserpine 1mg/kg %, V4 A& —~RITKES v T,
EUREE 5, 10, 1I8SH B Th LR 1EERS L, KR,
FEl b K8 ATP Sk IE Lic, T Of
£, BEOLEGR, KERD S XCEUHER YD
R, IERAIC IS 3 BIRY: LeRRicTifE SFD o

RIELXRDI. Lol ol ATP SikdFL
ET L. ZhLOERGIM S, SFD ORIEITIZE

LT AR BT B RGBT 5
TR LT 0 EF 2 Bhi.
* WREEASE, EMAFERE

87 Effects of Endotoxin on the Pregnant Rat:
2nd report.
Seizaburo KanNoH and Takafumi ITAmI:
Teratology, 16, 110 (1977)
In the previous report at the 16th
we described that

Annual
Meeting of this association,
endotoxin could produce abortion in the pregnant
rat, and suggested that the uncoupling action of
endotoxin in mitochondrial oxydative phosphoryl-
ation might be an important factor. In this paper,
acetylsalicylic acid (ASA), known to be an un-

coupler, was used with endotoxin in pregnant

rats. We obtained the following results:

1) ASA given orally was mostly converted to
salicylic acid (SA) and existed for a long period
2) ASA and SA could be
3) Con-
centrations of ASA and SA in three organs were
4) Fetal
mortality increased in a dose-related manner at 125,
250 and 500mg/kg po. of ASA,

enhanced markedly by endotoxin.

in the blood stream.
transferred into the placenta and fetus.
markedly enhanced with endotoxin.
and it was
5) Endotoxin
decreased ATP concentration of the placenta and

fetus as well as maternal organs.

88 Effect of Reserpine on the Pregnant Rat:
2nd report.
Seizaburo KanoH and Ikuko S. MORIYAMA :
Teratology 16, 110 (1977)

In our previous report at the 16th Annual
Meeting of this association, we described that
SFD could be produced by injection of reserpine
The

phenomenon was further studies morphologically.

in the 3rd trimester of pregnancy in the rat.

We obtained the following results:

1) Injection of reserpine (1 mg/kgx3) induced
retardation in the ossification of the skull and an
2) As

compared with controls, the organization of the

increase in extra 14th ribs in fetuses.

brain in experimental fetuses was immature, and
deformities were noted in the 3rd and lateral
ventricles. 3) Hydronephrosis was observed with
high frequency. 4) ATP cocentrationsin various
organs were estimated during pregnancy. Pla-
cental ATP reached the maximum on the 16th
day of gestation. Reserpine decreased the maximal
concentration of placental ATP to 309 of the
control level. 5) Postnatal growth of the young
prenatally treated with reserpine was markedly
affected. Reserpine given to lactating dams also

affected growth of the young.

89 %18 Pyrogen Lk BRAEDRMICHTS Ace-
tylsalicylic acid %5k 7 Salicylic acid D#Z#:
Hig

FREL,
(1977)

Aspirin 35 X O¢ Salicylic acid o2kl

PSSR =E0 ¢ AIEEEZE, T3, 683

B H2~
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T2 B CWIEROTELERA, Thbho Na
(Na-ASA, Na-SA) %%l Pyrogen THRIg L
TeRECEY L, T oI R IERE L, RO
i 1) WHAYEIHE Lo MR EE oMM
SEIRE L ERIRCIE RS bt 2) WEHIER
RTINS bhish o7, 3) Lipopolysac-
charide (LPS) 0.2 pg/kg 1o X 5 FEIFHTIL, Na-
ASA fEFGHALY LPS EMRED B ik 2 BERIPCTR
WL, Na-SA iz T 1, 2, 3 IR
HOTRFZRIR A b, ) HEDO KN
T X BAEEAIENS, Na-ASA D23 LA SR
2i2wbhic. 5) Leucocytic pyrogen CRF S i
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.
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Leucocytic pyrogen O5Effi% AR EMAET L
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90  REUEBCHTIRPORK - KRBT HHE
(IIT) Pyrogen [C&ZRHMEFEIC Acetylsali-
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OER#BHRETNOOMTRBE
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(LPS) X aRBRBciEnih- L, At &M
Hehilmin oWt L, DTomte . 1) 3
TS ASA (500 mg/kg) REX LR}, MRk
ASA SRR L2, fCHHEI TS S
Salicylic acid @ELITITITEEL2 DD b o 2.
2) AMI (100 mg/kg) T JEIGIRI 213D Ml
PSR L2 72, 3) ASA & AMI oy
oSt s ZMoni] (ASA 375 mg/kg+AMI 25
mg/kg, ASA 250 mg/kg+AMI 50 mg/kg, ASA 125
mg/kg+AMI 75 mg/kg) P JRAMARIRE DI Lz
frozh Th oMbyt Iig, MIST 3 M1 1
HURRE QR X b LS o7, 4) fREGIANZ ASA
¢ 125~500 mg/kg, AMI ¢ 25~100 mg/kg OIEMA
TRARCHIG L s Iiyn@s bhte. 5) @) Tox
T OO EINT 3 S HEERARRED bh
thoic,
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1) oy FIRHBFLTHET IR > TA
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body) KW EH T LWRBES T AR
A Sea I DERRZDR D bhichote. 3) WE
Fa AP 0.01 pg/body) SULEEERPI (0.5 pg/ke)
EEH LTSRN LT res v (I mg/kg,
iv) BELVHEIRY R L., COEARERYY
FRMTOIBRI DK TCH ot O vELE YV (1
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92 Effects of Polychlorinated Biphenyls (PCBs)
on the Developmental Toxicity of Methyl-
mercury in Mice.

Makoto EMA and Takashi
Teratology 16, 103 (1977)
Female JCL-ICR mice were fed cither a dict

TANIMURA:

containing PCBs (Kanechlor 500) at 500 ppm or a
norma) diet from day 0 of gestation to the day
of weaning (21 days after delivery), and were
treated orally with methylmercuric chloride sus-
pended in corn oil at daily dosage of 4, 0.4 or 0
mg/kg (as Hg) from day 15 of gestation to the
day weaning., Pregnant mice were allowed to
litter spontaneously. The offspring were fed a
normal diet after weaning.

No effects on mothers were observed with
regard to death, intoxication or duration of pre-
gnancy in any group. The number of liver or
dead neonates and mortality of the offspring until
weaning were similar among all the groups.

Although the offspring from mothers receiving
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PCBs (with or without Hg) or Hg at 4mg/kg
alone showed slow postnatal body weight gain,
the growth reached the level of the control (nor-
mal diet, oil treated) offspring by 8 weeks of age
in those groups except for the two groups which
received Hg at 4mg/kg with or without PCBs.
In three groups fed PCBs, a significant number
of offspring died in the first week after weaning.
The developmental toxicity was most striking in
the group which received Hg at 4 mg/kg with
PCBs.
weaning such as appearance of visual placing and
hindlimb group.
Results of open-field tests indicate that the off-

Some behavior tests performed before

support retardation in this

spring exposed to Hg at 4mg/kg alone showed
hyperactivity compared with the group given Hg
at 4mg/kg with PCBs or the controls. No con-
sistent tendency was observed on water-T maze

learning ability among the groups.
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7YYy 77 —~FCF 78 0 22 2 54
P R e 226 0 8 2 216
AR 499 0 18 6 475
HFvY—-R 295 0 10 0 285
HFvv—SX 241 0 11 0 230
Hvv—-3R 256 0 10 5 241
Yy —aAntEvBCA 416 0 16 0 400
v—sVvy FC 426 0 11 0 415
v—FVrvy FCBA 164 0 11 0 153
v—#F1vy FDBA 189 0 9 0 180
B—=AXVHN 65 0 18 7 40

il 7,106 0 488 45 6,573
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3.2 HER (¥R VELEOENBURHDESXIIBER, RICETIHO0ZALS.

A=t m E(ervavR) ° parts per billion ppb
S LA T pm (C&Lliz\y) £ LLEE M
FJ A ba nm rAEvE K HEPLEE N
(mp % JRig\) Fal)— Ci [ 711: 3 «
GV ISARR—L A Ho v MEs cpm B H-FE A
EHA— P m? (cps XV L) RFA + i pH
7 - a 7 ¥ rad pK il K
Wy b ! vooA rem NS 378 Km
(L2 Rzl vy kv R Ry fii R,
Iy y b ml HA4 7N cycle (REERE tx
(cc 2V isLy) Bl s rpm 50% 33 LDs,
YA VR vl ~n Y Hz 50%°BRE EDs,
(2 ZFIvTeLs) Frvis od oy p.o
MIFA— b m3 NI A Ix R 5 iv.
VA PN g £Lv dyn KR 5 i.p.
LA FA e % E atm ET#Y5 s.c.
(r 2o [ - Torr R Y- i.m.
B hr AR Y #— 4~ mmHg BREE(RZE S.D.
5 min ?ﬁt'f‘/*:—)s— 2 cm-! e S.E.
) sec il e mp
G TL s 2l V) s dp BRI uv
TRT A o bp IRAHRAT IR
Hab v BLE ST fp R SIS NMR
d— A Q b o® d EFAE VS ESR
WA G Jaikiies n sk ORD
N ATy F Qe Hg -V} % AEX_ el Ch
Pa~ J BE/GEA-2V VWY TAANZ b MS
ey — cal parts per million ppm
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Chromatgraphic Methods for the Analgesics
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Fig.1. Influence of enzyme concentration on reductive sugar production

Table 2, Reaction of ephedrine and pseudoephedrine with acetone as a function
of time
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