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WZ& BEGNL, 19914 1 ATWITHA SN/ 2 [T
BEIZRELELLIEYANVALHHLL. B 441
MEFEMIC AL 1 B S 5 9UMED A ZE LRI 5
MR AN AL BB L HE SN _

A TWI VT ANZDHAD T 4 VAL BEHI,
MEZBOBRET 7/ 7 A VAR L B LTS
NL O VER, SSHIZEY A VAITH LTamEin
AT CICE W HURA & R (32~6415) T 5 1 S£EHIAS
oo, BEILETANAICLBLDTHLEZ LA
EENZ, ZOfb, 19904128 FAIIIA S Nz 1 £
S5AF1EA2LEI 7Yy F—BE2ET A VAT 5H
L, 2B a8 L7 1EAM(44)TIE34LD
a7y F—BE2ERWF1IEISET T/ 48y 4L
A SN, KBTI D 2D 4 VAL BERET
HHEIENBDONS, BB, A TNV oF TN
2R EN G o7 b 0D, MEFMIC AH 3 B
BrlTwicegasni2208F L B~ 1
By A v A0S Sz,

199148 1 A THNZHE L 7oA ORI R U1 > 7
NI HHEROEIREZEL, P OTRECERZ &
FER &2 o 72 BHEITDOWTIE SRSV DG 5, B
FEMSEE(EM) TRELRELL. ZOHKE, 280
BEPOERTANARHERLL. ThET, FEHELS
Vg v 7 VI o RRADEREEL, POTHK
DML 7 & DIER % 2 7 EBI O I SRSV REEAE
TNTVBLEIEEHELPICLTVAED, SEHIZBNT

LFDHIIKRENFSEIN TS I EPHRI NS,
FEIZ, BRFIBHO Y AV AGEERBOMEE, 461
D47V AR B A VAR, 16ILY 7T
J3W A NAESHEL. D 8HILY AL R GHER
BB TH o7z, 7o, NTIESELRIBHICD
W, MEZMREBREIT 72, FOMRE, 74 IVADKR
Hanz-46%&t 5612, AHS3E Y £V ZAHUEIH
TAHRKOEE LA N TRD 3FdvTid
LY INIYHFRET T 74 NIRRT BIERDEE
rELFHLNT, BREFLPIITHILWETER
A :

AL TNI Y LIV AREEEMEO H SRR
A7V AHLI BB AH3 By A W AH3 5B
EN-BEOS L, BUHRCEERNICE S LTI
5 (AH 3 204560, AH 1 B 5 BIEH5045) 120w T HIHiK
flinZEE# e Lz, R2ITRTITEL, ZRFhoR
T ILIEEMHE Lz A v 2 ERIEIOPLERRICH LT DA
PR ERASERD b, AT IIEIC B AHEOH
FELREOBER 4EULEE LTRSS L, AH 3 BIHERK
T B EELRTAD LREIZA S EN,54,/ 89K I
LC77.8%(30,745), A/ W,/ 82,/ 914 TIi397.8%
(44/45) T 72, F72, AHI T A VATIRH L7
5 B1EAH 1 BIBTERRIZA L C100 %A EANERD 5
niz.

HI BERIZHWV /- AR, BRIZAEFROHERIIHT L
T, AWHMEICBIT 5128 (0 =4 ) P L OHAORK
A3, AH1MLIBEETI7.8%, AH 3 BIEMAK93.3%,
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F2. 4T NIFEY ARG RS O HI AR (19904£11 7 ~19914 2 A)
CIN I
AR /32/89 (H1) A/EE /54789 (H3) A/HI/82/89 (H3)
¥ 1.2 3 456 7 8 9108 <1 2 3 456 7 8 10 <151 2 3 4 5 6 7 8 910 %
al 1 1 5 5 10
1
a2 2 2
3 e A 2 11 2 2.3 2 3 .11
% 4 11 111 3 1 2711 1
5 3 3 13 4 412 21511 10
H 6 7101 1 13 6 5 112 2 3 5
7 116 1 119 405 2 314 .
8 10 10 22 4
9 2 2 2
st 1 4111710 5 250 619 17 8 50 12 72014 5 150
B/ i#5/22/89 B/E40/5/88
<« 1 2 3 4 5 6 7 8 9% <dx1 2 3456 7 8 9 &
<7 7 3 3
1
2 1 1
3 53 8 11 2
4 4 2 6 5 2 7
5 12 12 33 6
6 15 1 7 9 2 11
7 7 7 110 4 15
8 2 2 122 5
9 11
07 15 715 5 8 2 &0 3 1.6 51313 6 3 50
% 1 8 X2 EIE L I~

_CAHLIEY A W 2BRHEBERZR TG

BWEHRT3.3%, BIEIEENKGS.0%, TMERI0.0% & KAk
HIZEWEDSE L ED LN, TOZ LITHAZELER
FTRETHA I, BEOEVEIICBIT BB WIURMED
BEE, BEEOTEBRVELETTHEL 7V
A NN & BIBIEEIE RO 7 F VIRERED 729012
HHTBEEZONS. B, BERTMEIIBWTA
YINIYHFBROB E 228, BSEM/ 5/
88ERICH T A HI MR N AR LIS 1A O LN
P, SAANTEHETERIC BT A B RIS X BT R o 72
LD EHEFES NI

DEDZE LS4 HOREMIZBIT LS > TNV T W
YA NAN L BERPEOERITIZ, AH3IE Y A VX
WEBLDTHo/zh, —HAHLIE I A VAL EE
IS & o 7e 2 EDRERR SN, BB, EEIIZIZ1990
SFEL0ALEEIZBWT A ¥ 7 VI FRRRBO ML,
118 F T2 &7 & R B I AE 0 E A3k S/,
BRIET 7/, Ta—, arFyF—, "S54 TLL
YHETANAGER LB ODTH T 4 ¥ TV
W4V AR O DI, 1990412 A ITHETT I BV T
AHSE Y A VARHO®ED b & i, LEkeE
BOICER, AH1 B RO BRI 4 v AR OMEHN 2 S

N, HATOERSHEEHOBE LB ALIET, h
IZAHL1EIH BB £ )V AW o 72357 CTH -
7 EAHRE SN T A,
¥ & ®

1. HEIIHPUIBITH19904E11 A i 519914 2 B
TRCHTTHIT LA v TNy HiE, ERIRAER D
RIS, ATINVIYFAHSE A VAICL DD
DWERT, TOMIIBEFITIEDH HAAHLE Y 1)L
A EBLDBFED LN

2. A I NIy FORTUMICE—ERIIBWTA
VINIUHTANAIRE ST, 25y F— B
BT 4aBNZE 5 28D AV AHEICHHES L
TR BIRRD S

3. MIESFMHBMROER AH3 B X ARG E DI S
N7BE 2205 BHANRZ Ty A4 )V R S L
BEBPETH -2 L F WAL

4. A VTN RREBOEREYEL, 22O THE
MR EOJEIR Z 2 o 72 BFITDWTIE, SRSV
RETE, BREEFELETEMEREM)THRELL
R, SRSV #fER L, SRSV I X BB TH 722
RO
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Fig. 1. Monthly Shift of Individuals Who Visited Health

Centers in Tokyo for the Test of HIV-1 Anti-
body.

SHEIL228 Th - 7. 108 LAEDZZH $ 2 LLET
IZHTHEmL, 1AWKE—2Eho7. THRIZEFRH
BkOERIRBZICL B LD TH L. (Fig. 1)

—RAV )=y FRECHEE oD 8HT
Hot. FO)HLONFROBME 1 ZHOARLHERBRAET
LI L. 2B, RO THDHS T WBET
ISV EAHE NS, BEOHEEREZSA L TR
W HIERE L L3 AROBREL RO 2143

Ny BB s, BELHELA 2, EIAD
By b A T7EDL3E, T4 % OD HEA0.10045

0.299NE % 7R L 72354 & MARIC WB #HIC X D iREE L 7.
ZORERDP2UFELNY FHFED LN THIZOWTIE
IMAHERETHLIWELL. &b, HREERD
1-RIZ DWW T MEE A & DNA Z3h L, PCRIEIZ L
LHIV-145 7 2OBERAT. FOFMIIONTIE
W AR5 (19914F) D B9 5 DRBI 2 BME
7o, '

2. EREEMND

19904£12H 2 H, #HRIZA A7 - 0RSTEO—RLE
LT, BAOKLE TSN & &bd T HIV-1

. UABE RS G STD DEREERZ 21772, TOK

2% Table LIZR L7z MEOZZEIFH MG, &
1228 DE13T4Th - 72, FHERITBEN29.00, &
1434.3F Tdh - 72.

HIV- 1 PURIEERIC & Y Btk & H5E S h7z 031374
1%00.7%)THholz. THD1EIZ0FOBHET, #%
4 % HBs AR R OS5 AR, TPHA IC & A MM
ERIGOBETH o7 $/2, —KRI Y=Y FT
Ho bATHEDL/3U LD ODEERLABESHE
WBETHRELLZA, ZON2HL, P2AOMEIS
VAV & N DYAS

HBs HUB 3 &H CBeMTH - 7225, HBs 3B
20%(14.6%), i3 4(2.2%)DF234(16.8% ) Thy
WCh otz BHERIE—FATHESNTV526.5%"
T IE» o7, HCHURIX EIABIC L A—KRAX T —

Table 1. Serological Tests for Sexual Transmitted Diseases on the Street in
Tokyo
A No. of serum No. of reactive serum speciﬁmens tested
ge
specimens HIV [HBsAb HBsAg HCV Syphilis
group
tested EIA WB EIA* RIBA | VDRL TPHA
~20 13(2) 0 0 0 0 0 0 3 1
21~25 38(3) 0 0 4(1) 0 0 0 1 2
26~30 |. 41(4) 1 1 9 0 2 0 2 3
31~35 13(3) 0 0 1 0 1(1) 0 0 1
36~40 12(4) 0 0 3 0 1 0 0 0
41~45 9(2) 0 0 3(1) 0 0 0 0 1
46~50 3(0) 0 0 1 0 0 0 0 0
51~55 2(1) 0 0 2(1) 0 0 0 0 1
55~60 6(3) 0 0 0 0 1 1 0 0
Total 13729 1 1 23(3) 0 5(1) 1 6 9

No. of women in parenthesis

% Reactive by Abbott and,”or Ortho kit
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VTR S B E R 572, AL THy MER
L AMERMABIZE D FORD L ZDOA TR EHE LT
(BUH0.7%). %&b, —HKHKILE O HC FkkEEIZ
1.15% & DIEHH 5P

MERILIERE T AT A%, TPHA HICHEERL
720 4 51(2.9%), BT AMEOAEEER LD
2 B1(1.5%), TPHA O ANHHETHo 7201 5 fl
(3.6%)TdhH b, &FBHETH7. ZD11HIH 6 Flit
HBs fAEE T - 72,

BT o 727 v 7 — MIZE TR HEZED D H49
EHFNEORBRE L OEEE L TWE, T, FHE
ZERE TI1d UBs, HC PR OHES LI SC D FE 131
Bikekl ) HERTH -7

FEBRTERL-WTNAORECHRIEEHESh
DIEHEM24%, W3 LT, &LAEHDLEIZ20.9%,
12.5% T ) BUOBHRIE - 7.

£ %

bAEO HIV- 1 B 352128 mLTB Yy, #irl:
WS SN A BEREEOZ CHRBEETHS. B
TR HIV- 1 PR B vl &, SREREEDO
& L THIgeRT TITh T W B A4S, FEPIRETT ToPik
WA ZZE B LU, PRBEEREEIEEE 4 £/
THI - 72D Sk, REER R VFRE R
B COMBREZSEV R IRESH ST ANE TS
BURZETHLLDERLNSL, —F, STDEY X
7 EETOPRGESEE, REFTOZALINYIEHNET
Hahs SHOEHEERZ TR LOLEHY
fTo7zLTHIV-1%& STD DREZTV, &I AY
Hrat—iREoSZE R L.

HEMZ OHEE, HIV- 1 ARETCIB7TEF 1 4
(0.7%)DBHELZRE L. 201413, HBs HIER

U0 5 AMEE, TPHA IC X 2iBILERICbHBHETH D,

STD B S POFH) A7 TNV —TIIZELTWABT]
Bl R a s, 2o 1 ZUANI WB IS X BHRE
TP 24DMEIT/NY FAFRD L NRED 2 4hH - 7.
BRI TN—TICB L, WBEHIZLAHEZERETP 24
MROLNE, 3PARDBIIERELZTAZ LN
I LS, SEORETRBERELT - Ty

HIV- 1 DS LiE R b —REEZ T T OB
T3 (TPHA T2.1%) X W & oo, ZTOBHUENL
BIBBEHCH-72Z L), ZOMBTESTDDEY
ACHIRT HBUDOZLR ISP -7 EBbs.

INSOPAERERERTT v — MER LD, 40
Tolzd ) RIEEEERSZ TSTD B A 2 BHOZH
RYFHFTELLEELONS. /2, HIV- 1HABE
HERE LB CEOENELHEL»THE. 45,
REFCOREETFTLT, 0L LFEIYZHUER
ELLECHS EBbND.

¥ & ®

19904F B DS A RIERR ( B BIX % 1 < ) COHBREZ
DEILET2,666%, ) bLBEIE1ZTH7. ZOEM

HORRFIE, RREFTOMMRESZEIEICRES
ST ENETARIAHETHL D LEDNE. —
%, HIV-1 % STD OBEEMRZICL D, 1374
ROHIV- 1 iR E 1 2RI L2, 29 1413 HBs
PR R UHES M5 RS b By TH ), STD BgnwE )
AZBICBE LT AU EEITRE SN ZORE T,
STD DE YA HEHERCRE LB LERSNS.
5, REFTTORBRELFITLT, 0L HE
B AMELIT) S LW ETHE L EBEbN b,
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e DNAERHPSDOPCREICEDE FRERLI A X 1 RI(HIV-1) 7/ LORE

HOf R oE ok B OSHE B OB K E
oM OEH = kK

Detection of HIV-1 Proviral Genome in DNA Specimens Extracted from Blood Clots
by the Polymerase Chain Reaction

KENJ1 SADAMASU, NAHOMI OHNUKI, HIROMASA SEKINE
KENJI OHTA and TAKASHI MIKI

We tried to detect HIV-1 proviral genome from blood clots of sero-negative, positive and indeterminate
samples in Western blot assays (IWBs) of HIV-1 antibody by the polymerase chain reaction (PCR). DNA was
extracted from blood clots by being treated with proteinase K, phenol and chloroform, and used for PCR.
Three pairs of HIV-1 specific oligonucleotide primers (SK29 30 for LTR, SK68/69 for the env gene, and
pol 1,72 for the pol gene) were used for amplification of the respective gene segment, and the amplified pro-
duct was detected by the digoxigenin-labeled probe for each segment. Qur experiments using PCR showed the
presence of an env gene or LTR segment in sero-positive samples, and an env gene segment in some IWBs ex-

amined. These results indicate that DNA samples from blood clots can be used for PCR analysis of HIV-1

genome in sero-positive samples and IWBs.

Keywords : ¥ MUEREY 4 VA 18 HIV-1, gk blood clot, Y X 7 —EEAFE polymerase chairi reaction (PCR)

o
BT HERFFE AT CIL19874EIC HIV- 1 (k& M RERE Y A
VR 1 EDFUFRESE LG L TUER, 19916 3 AX
¥ TIZHUD R o 7R EI315, 0004 2 B 2 TV B
— %2 HIV- LIRMRE TR, —kAZ ) —=v oL
L CRERAENE (BEIA)E S /3 TR E (PAYEN A
WHERTWS, BEERLAHREE, MERERELTY
IR% Y 7Hy MWBEEE BB IFA)E
BEHBLTNAS. WBEICBWTHIV-10P24a 7%
B & D& ST B HK(p24 Indeterminate Western blot ;
DT P24IWB LBES)ASH 1), Z£DHITi HIV- 1 ik
BOBEBABN Y V7200 Db H b, ZORREIT
37 A~ 2EONICHHEILT A EmenT 2!
T Ledto T, HEFEATIRFERE LThebHE
REBWE 37 ABIRABROFETHERECHTI LICL
TW5, INETHEELIREFROMEHRE % % <

il

THWTORTERKBEE AV 2T EOME & s
72h%, P24IWB & HIV- 1 B lE 2 XA$ 5ICEL %
Motz S5 HIV- 1 ICHES LT Hiikask it L
WALy b XD AOFBREORICIIELH Y,
PR IZIRTE L 2 WRBREWNZ L ORSESMCE
NTWh, ZOWREBIICRL72HO0—2DFKEL
TBIZTFE2 WL TH B polymerase chain reaction(PCR)
e B0, '

HIV- 1%, #99,000882 2 6% 5 — 4D RNA 28
DA NATHBH, 074 IVAHEOFOMEER
FIZINDTABEODNANEERL, Yoy S VA EL
TIEEMILO DNA L AAE NS, —F, DNAK
IZHAR TN S LD TRETEDOMBEATEHE L v e
Y, KW ANV AKTOMMATEEEL 2 5. PCR
FIZE Y HIV-1 DRBLTHEE, 74 IVADRNA
T % MBI O 72y £ L A DNA %8B E LT,

RRCHR SRR SRR AE W ER 7 4 v ZBF %R 169 BUEEFTER E AN 3 —24— 1

The Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunin-cho 3 chome, Shinjuku-ku, Tokyo 169 Japan
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T4 D= THEELT ) Y 2SERA S DNA %A L THT
3T EMLEGT SRR f o T B REFTEH
DBREETRRER O OEEFIASE TR TRV,
L7z T, IRBOREKTPCRIEIZE A HIV-1 D
REITH)BEMmMBEH SO DNA S AVEE 25, 22
T, EZSITMHFAH S0 DNA B X 8% @ DNA %
ME L L7z PCREZMEN L, ARiEIZE D HIV- 1 HiiRE
BB & CHERBHIOMEE 26D HIV-1 707 A )L
A7 b ORI & AT
MEbLUFHE

1. Mm@t L UHiEe

HIV- 1 iR £ 2 1B Th o 7Dk s X
P 24IWB HBWIE WBIEIZL ) HIV-1 P17 7&ED
E DA LR (LUT P 17IWB & Bg$ ) oIt A 5
PCR 1 DNA #$hH L7z, BRI gdmeE LT
HIV- 1 B&% Molt- 4 fHfas 5 DNA 2 L7z,

BFO4E #HR 42; 1991 9

2. MgfH 50 DNA hih (
TEDFETMEH S DNA DI %1774 - 7.
MM 3g%#ETHEL, TN% 4ml @ proteinase K

(200 g/ ml)fN 1 % SDS &% TEN i (10mMTris-

HCl, pH8.0, 1mM EDTA, 100mM NaCl)iZAh, 37T,

120FFIRE HME L. Z0%, THICRBO 7 2/ —

VEME, 3FEHERE D%, &0(9,000G, 1097)LE

OEFERG. ZOBEZ3MEIELE, BEDY

oukN AR IEEIRE D) FELL, TOLEEY—

20CIZTLy J — VikB(—) 2175V, &LBREZDIL

B %T70% 8 ) — VT3 EHGE L7 RICKEm %

500 1 @ TE # 1% #% (10mM Tris-HCl, pHS8.0, 1m

MEDTA)(ZEiAf##, 37T, 1M RNase A MLHE L,

BO 72/ VB aakiATEREN L EILE

%, =& —VikBEL:. HEMEI0%TY /- LTk

Bk, WE(K500 x1) DEFKICEMR L, SNuER

5 LTR gag vif vpu env 3°LTR
1 pol I—m T I T
vpr tat rey
nef
SK29(SK31)30 poll(pol probe)?2 SK68(SK70)69
. Size of
primer or probe strand sequence(5”—37) amplified
_ DNA(bp)
SK29 primer + ACTAGGAACCCACTGCT
H|LTR |SK30 primer — GGTCTGAGGGATCTCTA 105
SK31 probe — ACCAGAGTCACACAACAGACGGGCACACACTACT
poll primer + ATTAGCAGGAAGATGGCC
I | pol [pol2 primer — TACTCCTTGACTTTGGGG 142
pol probe probe — CCACCAACAGGCGGCCTTAACCGTAGTACTGGTGAAATT]
SK68 primer + AGCAGCAGGAAGCACTATGG
V| env |SK69 primer — CCAGACTGTGAGTTGCAACAG 142
SKT70 probe + ACGGTACAGGCCAGACAATTATTGTCTGGTATAGT
PC03 primer + ACACAACTGTGTTCACTAGC
B-globin | PCO4 primer — CAACTTCATCCACGTTCACC 110
19A probe + CTCCTGAGGAGAAGTCTGC

Fig. 1. Nucleotide sequence of oligonucleotide primers (probes) and their locations in the HIV-1 genome, primers.and

the probe of (8 -globin.

“++" primers (probes) are complementary to the minus strand, and “—" primers (probes) to the plus strand.
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DU-7500(Beckman) % Ji V> DNA # % Jll5E L, DNA 308
EL7. %ZBPCRAEMTAHETC—50CIZTHRIEL .

3. PCR 3 JUHRIERFOHH ,
PCR |&, & H DNA1 xg % & O, Perkin Elmer
~ Cetus £ ® GeneAmp ¥ v I % Fivy, ASTEC PC-600 iZ
T95C 14y, 53C 148, 72C 1% 14 A7 ne LCE
5044 7 v, BEDFA 7 VIETHS BIC72°C 5 53 KE
sz, RoEHofkEd, BHEFRE L7z HIV- 1%
& Molt- 4 LA D DNA % Fl\VTiT o 72, HIV-1 7%
/ 5D LTR, env, pol $Bi%% ZhZNiER & L7 SK29
/30, SK68,/697, poll /28% 754 <=—& LCHH
L7=(Fig. 1). BUSRTH, RIGHEO—#H%21.5%7 7
O— A NVTERKE Lz, 7y )8 - Rk,
¥ 2 ¥— » (Pharmacia LKB) s B w T+ A0 VK
(Hybond-N, Amersham){Z#55 L, %44 (320nm, uv
57V ESAEESLEELL BELLFA VK
i, VIFLHS =0 -dUTP TINN L7 a—T LN
4 7Y ¥ A4 X &4 7%, Nucleic Acid Detection Kit
(Boehringer Mannheim) % W CTHRH L7z, 70— 74,
LTR f = SK31, env HIIZ SK70”, pol FHIZ pol probe®
AR L7 (Fig. 1).
NATYVTALEAL Y a yDEBFIZOVTE, Tn(T)
=69.3+0.41(G+ C)%—650/ LR SE&TH—=TD
TmE%EE L, Tm—(10~20)(C)DEE TN, 71
T4 XS,
w0 — 7k, DNA 54 ¥ 7% » b (Boehringer
Mannheim) # W C, & 70— 7 DENE e
UHEZTINVLUTHBELL. f—uErvBosSS
fw—, 7u—791% PCROARHFLz > ra—-LHL
LTRW/(Fig. 1). 8, FHLATRTDOT7IA4
v —B LU= 73X —H —(TaKaRa, EFEHL Y
ST INIELLAR S
¥ 3

1. Mm##h 5O DNA i

MARG 2 DBBEIMERE L SEAHTH LA, H13gD
Mk Y FIH45 g @ DNA AT & 7. mfEA 5 M
H L7z DNA %, PCRIBIZFERTE 228w, -1
Y rl{aTF% PCR CHIES S TR LA ¥ 7
Uy MMEZIF 5= RERATRE SEL/BE,
WADYZFVICETFDOEZZOENL DD, T

DBARTIE RN FHPMREC &7 (Fig. 2). MEFH»5
fH L7 DNA 252 0 PCR DT ol A, Yo%

SYS YRR T 0 - T CIRIETE B EERT b

DTHA.

2. gt DNAER LSO HIV S/ LOKRH

PCR 12 L b HIV-1 @ LTR, pol, env fEIOIEIEL
T, FRERY TF Sy s k@ L2 7u -7k
% Hybridization THRH L7z, ZO#H#, HIV- 1 KH
Molt- 4 Ml CHLMER L7z 3 #83 NTTHETH - /2.
HIV- 1 ¥R M Cid, env fEBT 24615 141, LTR
fEIEC 2 Bl 1 BIATREEE T dH - 7298, pol I TIZV 3
NOBKIZBOWTHRRN/N Y FIRIETE Lo 7.
D 24IWB Tid env SEIRIZ BT 4 Bl 2 BIABEHET
&o7:(Fig. 3). LA,LPI7IWB6 & X UM 7 6l
BT ROFERIZB VT LIRS TH 7.

% %=

P24IWB D# 3 % H3 H A~ 2 FEfpiclpiibd 4 2
EXESNTWA TP Jackson 5% 13l # 0T
HIV YD ) 27 7 7 7 & —H3 2%, EIA RGNS
P24IWB # % K BBHOTWAE. TNHDHFIZDWT PCR
ECTHREH LR, & TOBETH > eHEL TS
—F, A2 T 775 =0% 1 EIA ETRE L HE S
N7z D 24IWB O 4d PCR ERES b ME S T3
W kIR PUWBEOT7+T—TF v TEITHRD
PEPERET HHE, HIMETIE HIV- 1SS
BVRY T 708 —DHEENPBELEINTHA. AL
i, BITESTIZ19894F L W E BRI L2729,
HIV- 1 BB BV RS 77 7 9 —OFR/EMAE
EWTER . #2TC, PUIWBDOBEII 3 ARE
MEEVIRBELHEL, AEOHEBEZEHL TS, L
ML, —RICREFRED L OEEREBIT~EITT 5 A
O TA% L, FOBROBRIARL Z DL,
4, #EESIIBIETEMED PCRELZBNT, Y
Ry T 0¥ — DAL P 24IWB OM kA 5 DNA %l
HLHV-14 7 o0 e A/, Z0OHEE, P
24IWB 5] » —ERIZ env FHMTHMPRDO NI, 2D
HENFOFE HIV- 12 BT ERYT S L IBE
DEZHERTE R, PCREBED P 24IWB (2D W
TRAHLT EEEHEfEME L TEELRSRE L7
EC, LYBREHHETINRELDEEZLNS, P
24IWB ¢ PCR IEREMEHIIC>WTIZ HIV- 1k LT
Wb%of%ﬂwctﬁﬁﬂéhé %, P1I7IWB
WZ2W»Tid, |, WHO Oz wTd 7+ 00—
7y TRRLEE SNTWAEY. _mﬁkomfmgﬁ
LOEBHEREL-FH LTS

—7, KR&Li6MV1® SWE Tk HIV-1 47/
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L0 2 EIICIB R RIS b GG EE L, 1
SO A OB ERE & LT A(D. Imagawa
BE). b LIOBHICERE, RERICHR L AP
Bk 2 513 & TF P 24IWB 123\ C & PCR I CHIERSE
EWIHRERE LS FORME LT, ERICERLL
MEFHH DNAT pg 2o 5 1) ¥/ BklHR O DNA &
B, BIUOVITF Iy 2 W RIBRORENE X
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Fig. 2. Detection of 3 -globin gene in blood clots from seven healthy individuals using the labeled probe (19A) with
digoxigenin-dUTP after amplification with PC03,”PC04 primer pair.

env

LTR

pol

Fig. 3. Detection of HIV-1 proviral DNA in blood clots using labeled probes with digoxigenin-dUTP after amplifica-

tion with three different primer pairs.
1; sero-negative, 2 ; Molt4, HIV, 3-6; p24 indeterminate,

7 & 8 ; sero-positive.
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. Imcompatibility of Allantoin caused by Diphenhydramine in Ointment

TERUHIKO HAGIWARA and KAZUYUKI AKIKAWA

The stability of allantoin in the ointment added together with diphenhydramine was studied by an accelerated
test (40°C, 80% RH). After 6 months, the concentration of allantoin decreased to ca. 34% of its initial amount.
However, if added together with diphenhydramine hydrochloride, allantoin in the ointment was stable for the

accelerated test period. The time course of the remaining allantoin followed the second-order reaction equa-

tions. It was observed that this incompatibility between allantoin and diphenhydramine occurred only in the

hydrophilic ointment.

Keywords : 75 ~ b4 ~ allantoin, ¥7 = ¥ & F'F % ~ diphenhydramine, $K#¥% hydrophilic oiniment
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Table 1. The prescriptions of ointment for the experi-
ments.
Ointment
1 Allantoin 0.5¢g
Diphenhydramine 0.9g
Hydrophilic Ointment 100g
I Allantoin 0.5g
Diphenhydramine Hydrochloride 0.9
Hydrophilic Ointment 100g
i} Allantoin 0.5g
Hydrophilic Ointment 100g
3) AR

HIEHE [~ M 2 BRERE (v~ P R2E, 16-41
Bz, REE40°C, MIEE(RE)80% T 6 & H BRE
Liz, Fi, 790 0T 72 0 FIIV%EE
FTANRKEA~ TR, Y722 F230%8%h
WEFIK ~ 0 b Il I F U TRE L. &
BeLT, sMEmE I ~MROHERKE A~ ] 2 EBRE
WOBAT S RECRAEELE b DRV
4 AERFOER
0.05g DHMEWE (75> k4 & LT, 0.25mg HE

) %50ml LB ICHBEICED, 20ml 07 B0 KR A
TR, e LTHMELSRESES. oI, EE
ISR 2 ml LUK 3ml 20NZ 50 RIREE D L,
#[>(3000rpm, 54M)LCLERERBBRET S,
A, 105CTZIEMeEL, U FVF v r—4rh
THE LTS b v #25mg 2 WHICEY, Kz
ML CIEREIZ200ml & 5. 2O 2ml 2 IEFEICED,
PREHEAW 2 ml T IEMEICINZ, KTS5ml & LAZH%EE -
ERWET 5 RBRBEURLOCEERRIOLIT2%
HPLCIZIEA LT, PHEEBRIIGT A7 b4 v D
Y— L AT RUTAS 23R 5.

BEHDT T~ b4 > Bng g) =B E OB (mg)

X{AT/AS)X(1 /W)

w o BUEHREE (g)
5)TlRBENES

T 5 My ORFEDE K HRPLELRIBEE, —
EROABLHEFICED, 70058 A20ml THES
4, Ko5ml ZEREICIMZ SABEIRE ) LELT S, &
DEBWALIEIZL ) ERICARLC, Zomem %
EREICE O PEREAR 2 ml ZEMICINZ, KT5ml &
L7238 % HPLC IZIEA LT, BIEWE L g7 5 >~ b
1 rEBEHENTA.

6 ) BFHROKIER .

#50mg DB BEFICEY, 20mi OFIKBHE (HE
FCM, =Z#{LE)EMA, R — 7 —THE SR,
H=NT 42y —FI L VHEBETOKSEEET RO
7)HPLC ORISR ME
% F 4 L TSK-gel SCX 6mm i. d. X15em(F >V —). BB

Chart 1. The procedure for determination of allantoin in ointment.

Take a portion of ointment equivalent to 0.25mg of allantoin.

Add 20ml of chloroform and shake vigorously till the ointment disperses.

1

Add 2ml of the internal standard solution * and 3ml of water.

Shake vigorously for bmin and centrifuge for bmin (3000rpm).

|

Inject 10 11 of the supernatant on to HPLC apparatus.

* Internal standard solution: Calcium pantothenate in water (750mg—1000ml)

(HPLC conditions)

Column; TSK-gel SCX, 6mm i. d. x 150mm (TOSOH) Mobile phase; 1/15M Potassium Dihydrogenphosphate. Flow
rate; 0.5ml/min. Column tem.; 40°C. Detection; UV 210nm. Sens.: 0.16 AUFS. Rec. out; ATTx3. Inj. vol.; 10#1.



B OR O W O£ #H 42, 1991 17

M 1/15MY YER— A ) 7 4L i D 0.5ml min. BED, HbATRE, WERGT T ¥ b ¥ E ks

AT AR D40°C. BRI D UV 210nm. B BUCTERTAZ)AF VN EFg 1)2HETHL0
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vOY—-rEELENE L TREBREMER L. &2 BL, 3/, BELEREMESLETHL. LaL,

FIEIZ L ARERITY =0.271X-0.001( 1 >0.99) X : SR I2B% L7 HPLC i, BBALT7T I M >~
- 2T Y 79 b v D8 (mg/ 5ml) 131F, PRSI L ) BB SR CERMNICHH T 5
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Fig. 2. Chromatogram of allantoin in the ointment. Typical chromatogram of authentic allantoin standard (ST). Chro-
matogram of ointment A at the beginning of accelerated test (AO), 3 month later (A3) and at the end of the test
for 6 month (A6). Peak: 1; IS (Calcium pantothenate). Z; allantoin. %; Degradation product of allantoin.
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Table 2. Amount of remaining allantoin in the ointment I, Il
and [l during accelerated test (AC).

Periods of AC 3 month 6 month
Condition AC RT AC RT
Ointment [ 55 75 34 70(%)
Ointment [J 93 94 91 93
Ointment [l 94 94 92 94

¥ AC : 40°C, 80% RH

RT : Room temperature

The amount of allantoin in the ointment at the beginning corres-

ponds to 100 percent.

WRELTT ¥ MY O&FBKKE IR L 8E
el ThEEIALRR Y, by, BV 7=
Ve RIIETI M VL, BAE LERIL
ThWhWwWZ Edbhb, —F, V7273 (i
MR E T T A Y RBHMLARE L T, REFS3
A T AC §=1455% MO RT &14:75%, R7F6 @A T
AC 5:1434%, RT LU70%RBEELLRD, WInbEE
BFHELY. Shbh, 750 M YidEKKEHRT
V7 ve FTIVICANEEELE ) B LS
e ol ‘

3 ) H PR AE(L ORISR & FRH
REHRORSEIET G L. TPy
OYNY 72y F93 0L 25RIEHED shTw
B, KRR OW TR E R Tz, RIEKE
I2AVTEBIHICT I M 0l [A] ZHIEL,
Z ORISR BEDOWEE 2 RH 7. R ARICT 57
Sy VEBREDOMEL,/ [A]l 70y Mddw
B R R L2z (Fig. 3 ). —fkagic, B3 5%
OWE [A)] O 1,/ (Al 7u v MEEHRTHNIE
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TMRRER E AT 1 T RIBREAFHEC & 5
LT, SMEIAROMA Y BEIC L ) RIDRE T RET
% Kazragis Y b, K @ﬁﬁfﬁb:i{émlo); LT
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Lo THEshbsZ bdEES N, TRIDETEL
7o AC RO RT £ 1B B RIGHEEHK Kac,
Kepr, 0 tijzac, tizer XOCEEBEBE(7TI Y b4V
DIk BEDWREE D90 % AT T 5 WEM Jtooac, toorr 1EZ AL
FRUDTOEBNTHoT.
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Fig. 3. Time course of the concentration of allantoin in
the hydrophilic ointment containing diphenhyd-
ramine in the accelerated test (40°C, 80% RH)
and in the laboratory at ambient temperature. »
(e :
2@ :
(3)a

Accelerated test, [A] vs. time.
Accelerated test,1/ [A] vs. time.

: Ambient temperature in laboratory, [A]
vs. time.

(4)O : Ambient temperature in laboratory, 1/
[A] vs. time.

Krr=3.28X10""(mg,” €)' (H) 77,

R ti/2ac=79(H), ti/2rr=0683(H)
V5 A T tooac=8.8(H), teogr=76(H).
4)HIREREF IOV T

EfiH L LTHRSN T2 8% I5HE, J=x >
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Table 3. Determination-of allantoin for the marketing preparations, in which both allantoin
and diphenhydramine were prescribed, during the accelerated test (AC) and stor-

age test (RT)”

Allantoin content (%)

Preparation AC AC RT Water content(% )%’
Beginning 3 month- 6 month = 6 month

Ointment A 103 59 39 90 51
Ointment B 98 52 22 . 90 56
Ointment C 78 53 40 78 51
Ointment D 86 56 40 84 51
Ointment E 96 77 34 67 55
Ointment F o1 74 59 77 46
Ointment G . 102 104 104 103 1.7
Ointment H .98 97 93 98 3.0
Liniment I 58 7 ND* 5 75
Liniment ] 58 8 ND* 5 74

1) Stored at ambient temperature in laboratory.

2

4

) The amount of allantoin in the label claim of preparation corresponds to 100%.
3) The water content of the ointment was determined by the Karl Fischer titration.
) ND : Below one percent of the label claim.

Table 4. Determination of allantoin during the accelerated test (AC) of
the preparations on the market, in which diphenhydramine

was not prescribed.

Preparation Period of AC Water content
Beginning 3 month 6 month
Ointment K 95 96 95(%) 1.4(%)
Ointment L 99 97 97 1.5
Ointment M 105 103 105 53
Eye lotion N 95 94 92 UD
Eye lotion O 96 94 94 uD

UD ! Determination was not accomplished.
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Processing Influence on the Constituents of Crude Drugs (I)
Analysis on the Phenethyl Alcohol Glycosides
in Various Processed Roots of Rehmannia glutinosa

TAKAKO SETO¥, ICHIRO YASUDA*, TOMOKO HAMANO?*,
ICHIRO TAKANO™*, NAHOKO TAKAHASHI*, YOHYA WATANABE*
and KAZUYUKI AKIYAMA*

Rehmannia root is called Jio in Japanese (Di-fuang in Chinese), and in China the processed roots of Rehman-

" wia glutinosa are divided into some classes of Jio having their own clinical uses: Sen-jio (Xian-di-fuang, fresh

material), Kan-jio (Gan-di-fuang, sun-dried or heat-dried material of Sen-jio) and Juku-jio {(Shu-di-fuang,

steamed in liquor and sun-dried material of Kan-jio). Some kinds of Jio have been found to contain phenethyl

alcohol glycosides including many bioactive compounds, the principals of which are purpureaside C and

acteoside. So they were analyzed by HPLC and compared with various Jios. The peaks of the phenethyl alco-

hol glycosides on HPLC patterns had got lower from “Air-dried” jio prepared from Sen-jio by slicing and

. air-drying to Kan-jio, further Juku-jio. Contents of purpureaside C and acteoside were determined on three

kinds of Jio. “Air-dried” jio (n=2) had the values 1.84 mg/g for purpureaside C and 3.59 mg/g for acteoside.

The amounts of purpureaside C in Kan-jio (n=10) and in Juku-jio (n=11) were 1 by 6 times and 1 by 12 times

in “Air-dried” jio, respectively. Similarly, the amounts of acteoside in Kan-jio and Juku-jio were 1 by 7 times

and 1 by 21 times in “Air-dried” jio.

Keywords : #b# Di-fuang, % 1 7 £ ¥4 7 Rehmannia giutinosa, FWVT L T7H A4 FC purpureaside C, 7
25444 F acteoside, 7 = FF )V 7 V2 — VELHESK phenethyl alcohol glycoside

AR AR ICEE I L LTRSS N CLORERA
ENBEET, FETIRA A 74 T %7 Rehmannia glu-
tinosa Lisoscu DR ZH Ly, DT £ 0O D% b,
M E A BT LA b0 (), Hrmi T#&
LTHET 058 E EHR LTS, INHBRE
ORL D IFOWE TR D BT THRGIL, &
M TEIMEERE, 7L CHMEIE TR, &R
FRELTCHH S TWBY, Zhlcs LARTIRER

F B X T A 7 Rehmannia glutinosa var. purpurea MAKINO
PHEWTWS, BERIEEASELRLTELT, BHE
BRH T4y, S, AMEWMELLE LIRE
EhoTHY, B—RFIZbREED S VIGREE DR
W T - BEREOWMEIER S TWA, EEMED
Wy & EREAAH L M SN TETH Y, HEDA Y
N4 FEREHEICRIRMERY B TR, mpgk Trem®,
2 bV REH Ty ADEBTHEUET HERY, Bk
FOREEEBIEERY, TV F-2U 52 ¥ — ¥l

* WRUER LA AT S B LA T R T ARt 169 WEREF R E AN 3 —24—1
* The Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunin-cho 3 chome, Shinjuku-ku, Tokyo 169, Japan



29 Ann. Rep. Tokyo Metr. Res. Lab. P.H., 42, 1991

ST A, SWECIERTIERS 25, 7, 7x%
F T b 3 — VEMERICREIEIER, 5 - REY
P —YHRERRY, TVF-RY ¥y - PHERE
F'W o BB HRE S h, EE O b BERERERK
& LCEHE D S adenosine % BB L7212, Zhoo
BADH b, 1) FA4 FEREKIIOWTE, EHEEE
4 B catalpol®®®, aucubin®, rehmannioside B®,
rehmannioside DY # &® T T KR EHEFOEED
MNHNTHYY, $£72, FHS b adenosine iZDWVT
FB*fF-72%. LA L, rehmannioside D 294k L %
WZERBRENVTRLAMBE TR LTCB Y, BBEOHE
WEINLOGHHREE,OHBEL, MEFMISEHALT
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#1990 AL TR B ISR L& T,
b AU A 1088EFETIHA. REEL LTA
- F LA B P B | PERE19SSEM AL S A
F L BHEC | PEMHEAELIBSEMAEE LA
F L2, BM#ED, E . BEREISSERHALE )
SAFELeFd. 4R IEERSDIEEELERE S
BEAL (8&0) (T » F No. 900830 UF No. 901130 ) J5 k) FH #4
W Oy b No. FCO32113(™ F &), 19904 AR &,
HETHEAE. SEREAME | 19914307 & BiRkiE
AEH, A hETPEERAHE | AT EERE

Feft F3EH), 1990 LT T IREFASIRINEE L 722 & dh.
HMEHCRH TGS E A, B [ 1990 R RED &
MRUAE L2l Aadh. FPEIT IS R ESE T T b i
19904 AL XM IR ENHERFILLE L 72 2T dh.
RiE R FEERRE AT P EERS A
H, B, AWELLDONM LS OTHREE, 19904F00
AT IRETHERIUE L 2228

2, FERUHE
HPLC $#& O#7H © 880-PU ¥ A7 A (HARSHHE),
ZRTEA I MULTI-3403 2 7 A ( HAR 268
BHSHER (NMR) & JEOL FX-270( H AETF )
wigs  IREFUNTER TI-100(F T 8ERTEL)
TLC A7 L— b  Kieselgel 60 Fosq( V7 84)
HSLBFEH ) 54 L Kieselgel 60,
230-400mesh ATMS( A )L 7 8), #MEA SV A7V
Cosmosil 75C;3-OPN(F# 5 4 5 2 2 $), Cosmosil 140
CigOPN(FH 7 A4 7 A7 #), KJYZF L HilE DI
AION HP20(Z# L), =% 4V CHP20 P (Z#1bL
), FF5BWH I ! Sephadex LH-20(7 7 Vv T 7
)
HPLC Hh 5 L TSKgel ODS-80Tw,
mm X 150mm (3 v — &)
NMRERE Ex5 /-, FrIAFNVTT (S
o B

3. 7z XFIUTNA—IEHEEOSIR
EEROSER PHEA Lkg #%A&, 50%A5 /)~
TEHRESB. RIZZFOFRERT0% X 5/ — VTR
WL, 2OHMBREHEOAREETH. BETAS

5 ¢m, 4.6 i d.

= ERBELBEAKEMATII & L, DIAION HP20

HSLBEL, KEHEO% A Y/ —2.51 THIEE
¥, WEZETLH BEWIZKETMZ, Cosmosil
140C1g-OPN 7 J AIZfF L, KEBEEHLEBH W /2% X ¥
J=NVTHEHL, A5 ) —VEEETH DAY I —
VIS HER % KSR L, Sephadex LH-20% 7 &A1& D,
KPONERA & 7 — )V RIS &7 TH L Lo L
2. ZO10% A F ) —VES(A)RD20% A Y 7 — Vi
(B )IZ TLC( 7 L — b ! Kieselgel 60 Fosq, BEFIAHE
FEEs TN - ¥ )= -Kk=8 12 1)CHKAR &

10.20, 0.481 1 %IEALE kA ¥/ — VBRI & D it

CEGTAIMEANBOLN. IO ZESADHIEXK
Cosmosil 75C15-OPN(/K— A & / — V%, 30% * 5 7 —
V), =AU CHP20P(K—A% /- VR, 40% X%
=R I N(raaR)Vb - X7 =K
=40:10: 1) FHWASHI2E Y, T/, FARICH
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* Air-dried’ jio Kan-jio Juku-jio
1
acteoside

acteoside

purpureaside C purpureaside C
V4 purpureaside C
) ¢ 1 ~r acteoside
A v 1
1 J LJMJ_,*
L/lM : !

Tan-jio

\

time time time

Fig. 1. HPLC Chromatograms of Phenethyl Alcohol Glycosides of Various Processed Jio
“Air-dried” jio ("B&:, #3) . 1 Prepared from Sen-jio (ff##) A, Il Prepared from Sen-jio B.
Kan-jio (82323%) : I Sample of Tokyo Metropolitan Toshima General Hospital, [I Sample from Beijing Hos-
pital of Tradifional Chinese Medicine, [ Commercial Sample in Beijing City A, IV Commercial Sample in Beij-
ing City B, V Commercial Sample in Anguo (Z*[E) Drugs Market, V[ Kan-jio A, VI Kan-jio B, Wl Kan-jio C.
Juku-jio (M) . T Raw Material of Rokumigan (/X% ), T Sample of Tokyo Metropolitan Toshima
General Hospital, Il ‘Sample from Beijing Hospital of Traditional Chinese Medicine, IV Commercial Sample in
Beijing City A, V Commercial Sample in Beijing City B, VI Commercial Sample in Anguo (% [E) Drugs Market,
VI Juku-jio B, Wl Juku-jio C, I Juku-jio D.
Taﬁ-jio (FRH3E) © Sample from Beijing Hospital of Traditional Chinese Medicine.
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UV Spectra of Peaks 2, 4-13 and

190,680

7Y,

Rel. AU

wma

[ I | PO SRR PO SUSU JUSUUTS SOPTTIIN XS
2487 ze8 B 380 40 24 7
Mave ¢ Kavelength (rmd
©.200, . . , : ; . j‘
* Air-dried” jio ]
HPLC Chrom;atogr?m of : Alr—:dm ; J ' heteoside

AU feeeennnnn I Purpureaside Ci......... e SR | SO SO b, I S foeen
: H H 1
- s{w : i :
8, ie : 13 44
R8T TNV X M {7y e
AN M sy A m CEL
TR TR o

Time C(min)

Fig. 2. HPLC Chromatogram of “Air-dried” jio Prepared from Sen-jio A and UV Spectra of the Each Peak

DB H=ES N CHP20P(K— A # 2 — VR, 40% X
=M YhEN, (BEFN -2y J— ) - k=
20: 3 2Ry aakN A AF ) — - K=40:10
T EREHWES T AL D EBERL, FhEn
BC-NMR 7 — % ASCHkE®Y & —F L7zZ & h 5, pur-
pureaside C M U acteoside & [FE L7z,
HPLC A OBM fEF Ty i LTRE L/
bo(TRE, ), EHERTABERIINALZLDOL
NEN2g %£50% A % 7 — N 20ml & 3ICIEB TR Rk
DFEE T v TIZONHHEL, 50% 25 ) —VTART T
APV A, 100ml 12X AT v 7, 304 AL
%, 0.45um D7 4 VT —THEL HPLC kg &+
5.

HPLC & 7 5 4 : TSKgel ODS-80TwM, 15cm, 28
M52y FE—F)10.05%) YBEdELKk: 7k
PP UNBREOTE = MY VIREE, WEO 5 5H
1315%, Z D255 F TOREICI5% A &35 % ~EMEIIZ
LR &, DR35S CRIBE CHEB SE HaE ]
ml/min, RHEEE I UV330nm, BEHEAR 120 «l. &
Bl - 7B S h o EREIc L 1T o 72,

3R HPLC & HABHEE  UV210~450nm. # 0
it EECICFE L.

BERRUEER

Fig. 1 IZKMEMF O HPLC 7 1~ + 7 J 2 % BiF 7245,
Mgz, WhE, ZhE, RMEOIEI, 1RETEH ST
KBEPAFETELOTHbETHIT LA, 5.400
¥ — # & purpureaside C, 14.14® ¥ — 7 i3 acteoside
T, TVF—=2YFry—CHEMEH, fEisEfo
BV Tdh H. Fig. 2iEBEHEALORBE LA TR
B WEICDOWT 3RITEHPLC 3T H -2 DUV &
NRY PVEFRANLLOT, 330m XBIFH U S
S LIBENLZE -2 OFTH UV ARY FIVERIHA,
BIZRLZ. ThAHOE—20ORN, 1, 3, LD 2
~13% | TiRLAE—27iZWwTh b purpureaside C,
actéoside & X (A UV 2AR_Z PV EEL, FAEO
Tz R FNTNI—NVEEERTHLILEZRLTNS,
NS T 2 ARFNT A - VESERE TR, BET
BE{ETH, LA TEEREILH S b OO,
Z L CHIEN L BEDSTONBIZ L ERICED
TAHMEAMNER LN, EFERD TH S purpureaside C
B UF acteoside IZDWTEBRER L Table 1 1R L7275,
EHERBIIE A TEE, i Cl.84mg/g K 1'3.59mg/g,
W C0.27me/g J U80.47mg/g, L TI130.16mg/g
K U0.17mg/g TH o7z, FHEHBEMCHBTOEE S
WIS 5720, SFEOR DK HMEDOTISE
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Table 1.

Comparison of purpureaside C and Acteoside Contents in Processed Rehmannia Roots

Processed

Purpureaside C

Acteoside

Rehmannia Root Minimum~Maximum

Average [Ratio™]

Minimum~Maximum  Average [Ratio™®]

“Air-dried” jio(TEZ , HiE)™** 0.82~2.87, 1.84mg/g  [12) 1.58~5.58, 3.59mg/g  [21]
~(n=2) :
Kan-jio(¥ZHu# ) 0.14~0.70, 0.27 [2] 0.16~1.73, 0.47 [3]
(n=11)
Juku-jio( FHb ) 0.02~0.52, 0.16. 1] 0.04~0.56, 0.17 [17
(n=10)

* showed the ratios, the each average value of Juku-jio as “1”

% %sliced and air-dried Sen-jio{ b3 )

#1ELT [ ] PR LZDS, THREE) HiEIC g
W, AHETIRAERL, EHERTRBEFTO
purpureaside C & FhZh Tz, tEFD1/6
TN 1/12, [RIBRIC acteoside §&IX1/7, 1/21TH o
72. J%17 acteoside & purpureaside C iZ A FAH
VRS H b, TS, METHPLC 2 u~v b7 540
FE— s THLDI LMBOEST L NEVWE -2 &%
TV BBEEERB LT,

—7, Fig. 1 THMBE O E LT, purpureaside C
OFT CHICHIALTL A -7 X &, BELRN=2F4
VOBEHNELTHENRTWAES YD), ZOmEE
R HIRL CWAERICH S, Y EHERHE IS AL
RYOETHL. SOYSEICHLE L RESEIT S
RS TH BT A MBLER O F - 7 b TR
(32 g

TRV TR B EhELZRZ L0 T
HHD, BEIIBHEEED L VEHEIIEVWEER
S, EEHLE S ERIE BB B abRY,
B DS DI Fig, 1 OEHEN, V, WIoLHic
T x AFNT NI - VEERRG O ERL, 72,
P EEr LT HMICB I N DR X R Y AT S
bz b,

4E A HE D4\ rehmannioside DR & HE 3 ) X5 E
THLIE ED YT 5 95 catalpol,
rehmannioside B (I A S, FMHE~FE T
BIEWHAT B I EHHEY ShTwa, $TIER
L7 adenosine d S #H TIHMA L TH Y'Y, SEHAE
U727 2 32 F N7 a3 — VERER S &6, MBI &
LCHE SNTW B % { DEIFHER SO T Tl
LLTWAIEPRHELEN RS/ LrLER, 4ED
SRS, EBEEEOEEIIRE TS 5B # 27

aucubin,

WERLTL ARSOFEETHI L RWIEZShi »
FTHICLTYH, BEICE ) EEEERS b &0, oK
LDELTWAZLEBELLTHL. L LBREDLS
5, ITNLORSOEBIC L, M, i,
BAER LR LCHAT A 2 & 2RISR ORI
FIZHHTEBIIESTHBLY, BEOBHLILTS
HLENSEMN L BT B 513X, YL &0, &
WHRAZER S ORI EAT ) S W ETH L EEZ BEND
DT, 5HLTIHERET LTIT & 20

5 =
4-[a], purpureaside C, acteoside 24 ET 57 x

RFNT N 3= VEAEESEO HPLC /38 — ¥ 537 % 7k
FELT, Nz, i, i, AHELTRBESD
EEEMNELL. FOKR, Fig. 1 RU Table 1IZ7RL
7z & 9 12 purpureaside C 3 UFIZ acteoside % 7 ~ & F )V
T2 = VEHHRISEIC L o TKIFICEA L 20

THEE, i OEEIZE 4 1.84mg/g L U3.59mg/g T
B M B K O ¥ R O purpureaside C & &I FNEFRN

CEz, #hiEdh o 1/6 BUT1 /12, [E#RIZ acteoside &
BIX1/7, 1/21Th otz T, HEILLFHESN
TV B EEEER D 9 % rehmannioside D AV L L 7%
W2 & %R E, catalpol, aucubin, rehmannioside B, -
adenosine IV b HMBE CWAT B L HE S LTW
ADT, PETHEE L R HEBFEER ST RVIZE
nTwzy, —FT, $EO5HIIHA), HPLC 7 1
< NI Lk, BHEICHICER LT AHS O
b, BiEOLFEWEMNITIZZ NS OWE DS b T
HAH Y, HHHEOSMEFHEORER T IC DWW TIEHEIZ
T EE & Bb iz,
BEE ABrEICHY, SERELHSSTEVELL
R AP ERER, $, ARICIRATIVE LAWY
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Preparation of Chinese Medicine “Rokumigan Powder”
and its Physical and Chemical Evaluation

ICHIRO YASUDA*, TOMOKO HAMANO*, ICHIRO TAKANO*, NAHOKO TAKAHASHI*,
TAKAKO SETO*, YOHYA WATANABE™, KAZUYUKI AKIYAMA®,
TATUO SUZUKI* *, TORAO SIMIZU** and YOUHEI YAMAKAWA**

Keywords : #573% chinese medicine, EEIL#H] rokumigan powder, € =44 F morroniside, W%
= ~ loganin, “XF =71 ¥ paeoniflorin, v / —)b paeonol, ¥ -7 3 JE&EE 7 -aminobutyric acid, &

B5HT  quantitative analysis, n&aF1

®
HEREH AR CHBHERESHED 1oL LT EAK
ERIITAEFROAENNE, #HE@T <12, R,

il

£, WERHGLVEREY OREN R EBL T 5.

TR 2 FEAEREEICSH SR BERLT, RHIL
(BRF)) P4B BRI R ITh, EELRAEF o#ELE
W BT Lol FICTHIEERERIC X B EEE
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GEICIE & B 050 ARALEHI O BE 217 - 72,
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COOCH COOCH
H : H :
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HO A
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MO LO
~ CH, COCH,
Glc-o,, z o} OH
H
$-CO0 H
g oH OCH,
PN PL
NH’\/\/COOH GABA

H1. Tu=¥#4 F(MO),ad=r(L0), ‘=71
Y(PN),_*+ /= V(PLYR Uy - 7 3 /) BERE
(GABA) D{tE4E:E

* FUSUHRSL T AR AT FE AT B AL F AR R IR AR 78R 169 FUGCHIHTEIX B ANT 3 —24— 1
* The Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunin-cho 3 chome, Shinjuku-ku, Tokyo 169, Japan
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R E LOITT A& E B, BAEELTREMITH
Wc&bmry /—N(50%Ty /) —))TF AEa%ill
EL. FLTC, b ORED S REHI A HEEFH
FEREE & L CREMIZH T DS D % I L 7.

7, REWTHHERD,SHE S NIREHI, &
EMEREGEETNTVBERENDH B0, HFEWEOWSE
bREEICHED . F0) b, BE, »UBLUBRSEE
LEF A RIRRAHEY L, BCHRELTCWBY 0T, 4
B, HEEEBIZOVWTHHTL, TOREEEERELL.

KB O

(1)E AR

WE HEIEHEELEORTH L TR, (PET
13 Ty OFRBTIRbNG), HRRTHDH T
W (PETIE TEME oA THRLIS), BEENA
THLZ T8, (FETY THMLE, LIFEhE)D
IFIAEA D HEY. BEEEZ T, Wl ic )
BLERAY b Twa I Eds, RGO
B e LT, BubEL 7.

RS 6.0% LT, BEAEMEIKS 2.5% T O HBHME

IEATAFEABEEZ Ty b, NESEELD Y b
LOLBEEELI Ty FeH4 Ty FORBEDD B, SEH
PHRBETHEXL, K22, BoOREDb & {fio Tnaim
AR, Oy FESFCO32113(rF #) R B EE Y L
7z,
WEE @IREE 14.0%LTF, K5 6.0%LTF, BA%E
RS 0.5% L T O BREBICHEET A FEMEERE 2
Dy b, IHEEIOY PRVEFEEE L2y T4
Oy bOWENS L, BET, HEICERSS Y, HE
D% AR, BROEDS X (o TWAITTHAE,
Oy hES FC222616( 7 F &) & EUR S & L7z,

WEH K5 5.0%00TF, iy / —VIFIAEE
3B5.0% L LOHBEBICESTAEERLFEE Iy b
DHb, RKEICOPHHY), BREHFFLI EH%L,
EER LM, T, BE, BTSE0ORYRIEILALET
vy, Oy hEE FC032216( Y5 ¥ ) R FRl AR E L7z,
RE KD 5.0%LF, BANIKS 0.5%LUTOHR
BEICHEAT A HENIEE2 Ty FRUERMNEE 1
Oy b3 0y POREDI B, NEIKELCEET,
HELZY, WESREAEZEL, FYoRkdHLDT
MNERE, Ty FESIA222210(7F ) 2 BRERE L L
7z, :
TE K5 1.0%UToORREEICEST 2 PEEHE
Eluay b, MIEELIny PROILEIEEE I Oy MEF
30y FOEENDI L, BXFECKEL, HRAGTHE
NREBENODHLEHERE, Uy MEFIA222623(7 F
¥)ERRAEEE L ‘
HAAE AHE5.0%BE, KMOSAOEYE1.0%LL L
FI T, K 6.0%LLT, BARBEKS 1.0%0UToH
BHEICEET2HERHMAEAE 3Ty P RUBREE 1
Oy bet4 0y PORFIEDS B, FRAML, KT
B, BRIRED LB - RBERE, Ty v EF
FC223130( 7+ &) & FUE £ L L.
(2)7<mk A, (B DELE R ORI
BEOBE N ENOBEEERL, MBS BRERE
EESRTHV B RRA (A OEE& (¥ S, L34,
B 4, RES, A3, H13)Y ICits TlRée
L.

BLERE, AFEHEFEYIIEEE OEE K O SR
FECTENS S HE 282.5kg & Lo

VRN 7 & AR I L5 CHTIB I o SRR ) T 2

F 1. ABRIL(EFHI)N0.900830 K UF No.901130D R A & HAE

¥ B oy bES 1EEMRE(kg)*! 2 BEAR(kg)*?
(2 PETRES FC032113 76.0 28.0
1S =T FC222616 38.0 14.0
g 355) @ FC032216 38.0 14.0
R B R E M)A JA222210 28.5 10.5
w HEZ R JA222623 28.5 10.5
HFHRE HREZ A FC223130 28.5 10.5
ft: & #w = 237.5 87.5
®qoE Lk K h E 206.0 76.5
ABRALEFED e v v EF No. 900830 No0.901130

* 1 SLEHRIIER 27 A15A~308.
* 2 BUEHARIIFR 2 £10A 150 ~30H.
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BT TITY, S 24E 7 HISH 2 530 HICh T8
L7-gH % o FEF900830, R 2 4E10A15H 4530
HIZATEE L22#d 2 o » FEBI01130L L7,
SLERIIE, R LICRTEREE L ENZENIIZ
AR, EREELRBORATEDLYE, L JRML:.
FiTwd AR (R EE) LAY, 2o v a2
N6, 1EBERRMFE3mm LT, 2EHE 1mm
T, 3EEOC.5mm LT, 4B EO.1mm LT &, BB
BB R E L, BoE Lz, Shbiay—aie
ERB I TN
HEOBRE BE L EFENGE S I2500g £ 7263100g @
HFEBTIAF v rBERWMEEEER ) FL Y, R
TOL Y ROF ATy L) BB )RR VR, BE
TE)IEEEHIHEBL, EbMA v+ -2 — VTR
BIRAEEE L, BLIITIRF v rDF vy TERMEL.
IN5I310°C, BERTICORAE L, FEHBTFEM 135008 T
BB FFEATFZE B 1213 100g 238 B O500g L3 & SR
L7
(3R AEE AR (B T v FEFF9008300 5 B,
100g A 1) BEFIZTEHE L 7= 50R 100712004 599D R FH
Fror/ KICEEBEREFIE, 00459901001 D%
FIAZRER L 7%, BRAIREVWHONS 6 K7D, 16
BEERD ARV =TT L7z, SHICHEFRETE,
01516 DI6EE DT B ek L, #FIB D 8HFEH O
D6ARFERIWHBEBE L. 7, WEFRBRALY
SRS, BEIADITRU8EE 0K % v 7.
(ARESTRR ORMARI 1196, KEORER
DES IfEVy, RS EH S L
BEZBRRERVCIXAEE HRE Mk d bRk
DED o7, TR AFRICEMBELE LT, A
VA %3 ARVAR
(6} E@=¥40 K(MO), OAOH=(LO), XA&=70OY
> (PN) RUANRA / — W (PLDER
HESROFAR FAHYL.e FHBICERL, T
/= 40ml M2 T4 IR E DB F T o 72 &l
SHER EBEBRTSWL, BEMICHTS /- 025ml &
Mz CEIEDOBRIEL 2B YR LA LEREEGL, &
Iy =)V TIEMEIZI00m] & L7zfR, 0.454m D7 1V
¥ —m@ BRI E L.
EERHOBRY MOERTER)H3.00xX107% LO
(T EH)M2.00X1072, PNORIHESER)H93.00 X
1072, PL{/MBELEEE 493,50 X 10 *mg/ml & % B & 9
LERARER/TY /- VERERREL, BERRE L
BREBROMER EREREHTS /) - VTHERLT, &

WO 42, 199 29

(L RE 1 /257 WS T 5 BRI RTI 4 A% L7,
ZMD10#1 % HPLC(A AR BEICEAL, 4BT&~
ZonTEBohn Y- s oRBMEHER L.

HPLC % # J & ; TSKgel ODS-120T, 4.6mm 1.D.
X250mm, 5 pm, BEM; K- 7= MYIVERE,
(90 :10)—(74 : 26)— (40 60) A F vy S ¥ 5V~ b
(F2), WH;%4E8230nm (0 ~18min), 270nm (18~

25min), ¥ % ;1.0ml/min, B B :.45° C, & B
0.16AUFS, VEAR ;10 #L
%
% 100
X eo4 | e A
= s
i 26 7
10 P
~ 0
Lo PL
MO § PN
L
0 10 20 min
B M

B2. ABAL(EH)DHPLC 7 0= b 75 A
MO:Eu=¥%A4F LO.:THF=r PN:
—7ul)y PL.RF/—)V
HPLC % : # 7 2 ; TSKgel ODS-120 T : 4.6
mm I.D.X250mm, 5 gm, BB, K- 7L b=
b UV, (90 1 10)— (74 : 26)— (40 : 60) X
Fo 7oV R RAE2300m (0 ~
18min), 270nm (18 ~ 25min), i 3% ; 1.0ml/min,
IR A 45°C & ; 0.16AUFS,7EAE ; 10 1.

~F

(7)Y —7 3 / B4B% (GABA) DR

HAHBAORE HEK2.0g 2EHICHEEL, K40m
EMATI05MIRE ) M 21T 5 72, LT MER LER
ESEL, FREBWICK25ml 2 CRBEO¥RMES 2 |
BOEL/A, EEERETE&DE, 0.2NEEEIOm 202,
KTEEIZI0m] & L2, 0.45um DT 4+ V¥ %58
L, BEBEHE L

FEAEBHROFAY GABA #20.0mg 2 HHIHEEL, K
WED LCEREICS0mE & L, EEEREE L.
RERROES HEBRR % AR 0. INIERRISE CHER
LT, 0.02NIEER¥SM A+ GABA 1 ~50 ng/ml DIE# R



30 Ann. Rep. Tokyo Metr. Res. Lab. P.H., 42, 1991

Pl L7, 2050 x1 %8B EE 7 3/ BRASHTE
(BIEEDICEAL, BohiE—rEShoRER %Mk
B L7, ‘

D HE AEERS0 11 % BBV 7 3 BBAWENZIEA
L, BN~ 27 AP0k ) 194 7 V140TSH
WraiT-72(K3).

12

14

lbO min
51 i3]

3. AWALEF)DOT7 I/ Brav T A
1:TANSSEVEE 2 ALAZY,3 1YV,
4N IS ULV, 6 LTI,
YAMAR) IV B VA = B 2N R = R
10:F9Y 1172207520, 120 7-7F
3 JEEEE(GABA),13: VY Y 4 T VEST
15 eXAFTL 16 TFZ Yy, FOMOE—
7 ik REE
T4l D ARIREE L 7.

Sk FIA; H R Y LA WS #2619(H

B, 5 A ;4.0mm LD, X150mm, SV H T 4;

4.0mm 1.D. X 120mm, # Bj#H ; MCI® # & X 835-PH

F v b(AJGAERER), BMHIRE; = v M) v EEE-835

oy b (MGHIER), Bl TS 00m, EE

0.5AUFS.

BEBEOEMMT KBNS 2 20T FHER 7 4

A2 A, ultra-trace 0600 9% & 6 X & 047 2% B

(Kevex ) TH#T L 72,

Pt 1RI-T Y EVTFY, 2RY—F

b, XWEBEROER; £ 75, 35kV, 35mA,

A= 4, 25kV, 20mA, BIERFRE ; 10055
BRRUEE

(1)7mk AL (BEA) DELE

A E S LR, SEEEEORRE—EOEE

TEA LHAITIE 2. BEO 1 oTHh5HAMEIE

BLTWAD, F0F % T~ E5 b8 Luv 2
Ehe, EREEEVWDWD THAR, ELTKESE
B EECRAL, ToBMERLLL. i, RS,
D, MR, BA, FOMo—EOTRER 2 B TER
S
RLEFRFNOFEASER L AR LEBIF/2%, 1
BEEH®Oy FEF00830TiE, BEH237.5kg B 5 HiH
206.0kg %18, 86.7% DLWV CTH o7, T/, 2
EE®»Yy b FEFIIIZ0TIE, 87.5kg A & 76.5kg,
87. 4% DHEENDETH 72 WIhd, EEIWIZS
WA Loy, ZhIdASE R BT 2BRAET AN ED
RELMZ, fF¥EoA, EROWBRLEILEDEERZT
Wwh,
BRANDOWTOMEERA LA, R2ITRT L
AT, T3%HYT5 pm KO LK T, HEHED
HAPWEHITH - 7.

£ 2. AERM(EFH )No. 900830 D H

i
BT B AR %)
850 «m LA I 0.0
500 #m L I 0.0
754m Pl ' 26.9
75 pem i 73.1
£l 100.0

& 0B BAAEN1L. Sk e
DIFIZHE, #10.0g I2DWT 26
DFEHEEREL L7

(2)7<HR AL (B DS

BIAI AT I & OB R R B Th 5 R
b7, BB ROE—BSAN O =0 % H~.
SWxt g, HIEORMES TH S PN LU
PL, IIZEB DO MO RI'LO TH A, S5z, EHFEFD
WE#FMT 5 AT, KEERSTHET I /REH
a2 L 3ERERFERTHAEY Lvbhb I dd,
W7 3 BOR M CIEEE b GABA *ERE LT,
GABA (2B U RAER & L CIEERBREH 21 Tw

HEHEAEEMTH Y'Y, ARAFHELEORBICS
BIBEAShBESTHLY. I, HOERERE

HICFHET A b DL LTHTY ) — L% AEREME
L.

NS DGIHRERIE, 6 B OFIHE, RERELY
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£ 3. BRI (HH)No . 900830 D BLs3 5T i 5

wamaY (A — % I
¥ fE R TEREL o fE AT EEIRE
Fu=HAF 2.31mg/g 0.04**mg/g  1.80% 2.27mg/g 0.01mg/g 0.60%
o=y 1.15mg/g 0.03mg/g 2.38% 1.12mg/g 0.02mg/g 1.62%
RE=ouy v 1.56mg/g 0.03mg/g 2.12% 1.59mg/g 0.04mg/g 2.51%
~F )= 2.27mg/g 0.07*mg/g 2.95% 2.27mg/g 0.02mg/g 1.04%
y-7 3 0.267**mg/g 0.004mg/g 1.71% 0.274mg/g 0.002mg/g 0.90%
ITERER 41.9% 0.7% 1.74% 41.5% 0.3% 0.60%
VAR 5.84% 0.22% 3.83% 5.63% 0.19% 3.40%
1) ELHERIKEVTONIZRBE S 6 K 0 (100g A )DOSHHEERPOER L.
2) E—BRNOEKD 6 BOFTRERELSKRDT.
*x [F—BHENEAEEZ(<0.01)0%% 5.
* [A-BHENEEEZ(<0.05)05H 5.
BRSBTSV, E3WEEOTRHLE. ERODE Counts ST: Ge 25 KV 20 mA 100 sec
BEICOWTRET L2 E 25, #asEO GABA &, 1000 —
F-BHNOERLERE L% CHEREROLY, | K
0.267mg/g, 0.274mg/g &, % D7 (95% 8 WX M,
0.007£0.00dmg/g) A GEIC LT3 BT EAS L 60 7 Ca
DbDTHot:. FOMOTIHHEIIERM L FE—FHFNT 400 —
HEENRD bR P o7, 200 —
EENCOWTHNE TS, MO OEBMEH AR
WEBH L felR 1 %, PLIdfelESs g oREErR T 4 oy
o, LL, MO OAEZHRMZASNL1.80%, PL X XES
2.95% L /NERETHY, FRoDNT Y F ke Counts ST:Mo 35KV 35mA 100 sec

P S N7z, BIREEORHMERNII3.83% Th - 7225,
EEEEFTSUERANLE H3.40%THY, AEEDLR
SN hoiz. Fi, FOMOESOEEIHD T/
B, FRMLBERNELTHEEELRD o720 UL
DREREBANITHIET L, 40E8E U7z AL B i,
B aBIRO & Cik b MEA L FREOHEE TR
ORE - el S AY (WA : '
3EBOITEER

ABRAHH) R E ENBEBOSHIE, Y TF
BTN b% 2R =45y b & LB X BT
FICE DT o720 ZORR, BRI LI, BELER
BRICHEETBH )T L(K), Vi a(Ca), wvH
¥{(Mn), #k(Fe), $H(Cu), Hi$h(Zn), 700 4 (Br)R 1"
AN FYL(SOPHEREN. ZLT, eE(As),
KifE(Hg), 70 L(Cr)EDHFEEB MBS N do
7z Hlh, EEEBEOETIE, KR OSERIEIZMS
FRE WS DEEZ bR

1000

4. AWRAEHRDDELXH X7 bV
ST : 2k% —4" v b, FOMOGHFMT AL H
I[CREE L 72

(4)z e

A, SEIRIFZE N O AR 12, B R
e AWAL B BT 2 2 L AVT R

—flT, AR REEOREY R OFERE I
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HRESNTWRY., BeBIZOWTEETHE, BES
BoEd, »UH, ) Y RREERVBHC 2w
AEIEHE RIS 0T, 2R S RH B R
TOMEE LS 2TV AY. 8 BHC 130.017ppm il
SRS, REOREBEEENE, FE RET
0.2ppm TH AW Zehb, BARFAELIH g 2 ZE
ThHE, EEARBERSTATREEZVWEEZ T
5. :

WA OB OIS EE»LEETH L, 1H
ARFEE 9g D PL &1, 50kg DB DY 420.5mg &
W END. PL OPLLIEIEH 2 A BIESR T,
Sy hONTLZVRE, FEALTVRE, BEERRE
124, #EOHS T500me/ke DSLETH D, HHRIDH)
VER 3B 13125 ~250me/ kg % 7 Z WX SRIEWNIESN 5
PVEXRSHW. $72, KEH 1 HRAETD GABA &
B132.4mg TH 525, FEESME, BFHSLEEOLK
EICBEEIIRSETHGABADREIZ1H1g ThaY,
INoHD, HERS O TR (EH) DT %
BT AT LML, BT, BYHREERSO
GRIIEEMESTCHETAZLRTELRVEEZT
Wa, L2L, BRYRZ2EREERCELETAICE, &
HEINBEL DEIHF—EOEEGIEEL, FEHE LT
DEEESHEREINTWAZ &, EHFEOEYNMEH
T5ETHLELEDNS.

£ & B

BRAHEEONLFER AR EM LAKRALERHRD % 2
B2 431F, §1282.5kg HaE U7z, AEGH O RE I3 gy
AW D Tho7z. BAWIZE, EOZHAF
2.3lmg/g, U H = ¥ 1.15mg/g, A =780y~
1.56mg/g, A J— N2.28mglg, v -7 I JEETR

0.267Tmg/g #EHLTBY, WOIIINNT Y FhL% L,

BRLHHTH > 7. THHESRBIIBM ST, HE
WEIZDOWT ORE GBI b d o 72,

BE OAWIEICHY, LEWEOREMEHIEICOV
THBIE % TH /- MBI 4 KERTHE RO
S, ARUIH MATLESEMERC, 2
BRI R B T 7200 o S AESOCOB T W
METHES S I FEBRICENR L

(ARHRIR L, TR 2 FEHARBEESREE TREIL(E

FDBROENERBICER SN D EFICETLHE, ©

—fHELTEBLIZLDTHS.)

_ X ik

1) BEHFE, e RERET, ATHR BHZ=ZT, &
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Analysis of Chinese Medical Preparations “Boi-ogi-to”
by High Performance Liquid Chromatography

NAHOKO TAKAHASHI*, ICHIRO YASUDA*, TAKAKO SETO¥*,
TOMOKO HAMANO®, ICHIRO TAKANO® and YOHYA WATANABE*

A system for simultaneous determination with no preparative operation of Glycyrrhizic acid (GL), Sinomenin
(SI) and 7, 3'-Dihydroxy-4'-methoxyisoflavone-7-O- 8 -p-glucoside (DI) in Boi-ogi-to, which is one of the
Chinese medical preparations, by high performance liquid chromatography (HPLC) was established. They were
precisely analyzed on an ODS silica column using a mixture of water and acetonitrile including 0.4% phos-
phoric acid as the mobile phase with a column temperature of 60C and a UV detection of 260 nm.

When this system was applied to 24 samples of commercial preparations, the contents of GL, SI and DI varied
widely between the manufacturers (c. v. : 39.6-76.6%), in contrast they varied slightly among the same manu-
facturers (c. v. : 1.7-43.0%).

Keywords : &3k 0~ b "5 7 4 — high performance liquid chromatography (HPLC), BT % & &
Boi-ogi-to, # 7 # #| chinese medical preparations, 7" ') F V) F  ff glycyrrhizic acid, ¥ 2 X = »
sinomenin, 7, 3-8 FUF L -4-X  F T4V T7FK-7-0-B-p-F Va3t A ¥ 7, 3-dihydroxy-4'-metho-
xyisoflavone-7-0- 8 -p-glucoside

il

- ¥ : KRB B H B\ T2, TR O SER LB
EHRK L3, EHEZOHBROBIICELTVCD  RKEEOEBIEINTVD. ZOLOESE TIIER
POEREE—FEOBMIHE - TRA L, BRMLI D HEFLMORERERFEK, 28N EoRERs

NTHY, ZOEARIFEAHML TS, LAL, B 0ogomiieks)), GEORRIEHOTHD.
EEINHEBEFEIERSNDESOBBELERL LI AEF 4 HEFHAO—B L LTHEESE LBIRL,
., LCOOH CH40 |

gle-0
HO
N-CH
| 0
loa-glea-0" >~
gienmgle “H (6L OCHy (D

Fig. 1. Chemical Structures of GL, SI and DI
glcA { glucuronic acid gle > glucose

* AR i AP FE A T L S SR 2 Al g 169 FRUERHITE X A AT 3 -24- 1
* The Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunin-cho 3 chome, Shinjuku-ku, Tokyo, 169 Japan
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HEREDORBIZEF L. BERERIEE, WE,

B, RE, B, £E06EEOEREN,LRD, EIE,

M, R SICEE SN A RHEY ThE TR
HOBREERD) L, RERDNSVIE, ¥EIIE
Sinomenin(SI) & 7 ,3'-Dihydroxy-4'-methoxyisoflavone-
7 -0~ B -p-glucoside(DI) 7%, FAEETHHHEIIE
Glycyrrhizic acid(GL) (Fig. 1 )S&EEhTBY, Th
FNEED L OHHHIIFRE STV ETY, 22Tz
N 3B % REH OIS & U CGRIRL, $AHRO
SEEAR s 0= b 75 7 EHPLOIC L B FEEER % 3
ATz .

S50, A% L7 BUERIE % A OIS A % 57

Lkl s, S —%—RBIC L BEHRSDINT Y F

PHEEE N O THETHET .

EROH
1. KB
IXXDBE : #F, PHELS.0g, KH, #Fi3.0g
HE1.5g, £F1.0g(1 B5) %, 600ml @K THALRIZ
HAHETHL, BEMME L 851, INEHEE
BLI-DDXERIF AL L F7/2,
HE, BE, HE*ZhFh 1EET O REFERICRL
bD%, IREARTF AL L7
AERBA | ERP R L TV BB EE A 4 FE241%
HEEBEMEE Lz, AT, T+ 285 3F(A, B
BOC), - ZF A LBRAEEORE, S 2 HREHA
Fi(D), Fft4FETHY, A, B, C, DELITELL6
oy hERE L.
2. BBk
BEMRUEAERRE | FUER GL I FHHbERER, STk
WL 77 /8L, DI EEESE L D L7

(%)
0 PR
5 20
[a2]
oo
O 10
0
—
r
0
Fig. 2. HPLC Chromatogram of “Boi-ogi-to” ([ E & &)

HPLC conditions were the same as Experimental
Section

HBRIFANSL

b A EEELEER S LTGL, SIRUDI
FNENLI0mg ZHEBIZEY, X ¥ - VIERL,
EME100ml & L7z d o % s & L.
HEESHE BRTF A, WEAERTF ARUTHREA &
WI2HEZBEICED, K- 7TEF=IUN - U VB
(70 1 30 : 0.4)RM30ml ZINZ, wWEIHHELTHL L
Breol FROBELSLIC2HEENEL, £EF
PEOTHBEECHRL, EMICI00ml & Lk
0.45um D7 4 V¥ — %@ L7 ile BEHEI & L.
HPLC & : # 5 413 TSKgel ODS-120T(5 x#m, 4.6
X 250mm) % Vv 7. BEIHEE, AW I K- TEM=D
Yov e ) UER(97 1 3 10.4)RIE, RUBHB K- T
PRy - ) EE(T0 130 1 0.4) R E VS BRE
S5 v Mz GL, SIRU DI % RBSH L7
FEik1.0ml/min, REEIZ60C, HEMEEIZ260nm, E
ABE2Bp1 & L BEOSEHT, BHRESFA SN
Lz2u< b 79 aROTHIZNYLTTI V2V b
E£— F#%Fig. 2 1R L7z, g 1& GL 259654, SI1247,
DI 375 Th'» 7z. _

7z, IREHRL X R 20T LR, w250
Y- WHEHRE, 52K U85 Y — 7 I HREHEDY
BThobrIENHBLE.
HMER  EEAEEANL, SEREOFRERTIZIED
INn% HPLC AL, ¥— /B3 LEEIOLRER T
PERg L7z
: BRRUER

1. HPLC &fDikat
BEME EHRE LTCEFAVbREK - T M)
VREBERL, HRIMTOKELBEOECETERL,
SHEEH TR T 88 b0, 79V 2 v MERIRES
L7 F7, E=0DFr— Y ra2BE3Rb02, B
() UEE, VavB, BEER) L FOBREIIOVWTLIRE %
Tol. FOREE, REFHEEII0.4%Y) VERRIET,
FERZMIANT TV 2 bE—FTHDH I EDHEL
7.
RERR BETF A ROBEFRICOWT, =KL
HPLC(MULTI-340, BARSXENIZL D 3T oL
7o, FOFR, Fig. 3I1Z/R"7HkIZ, GL 3255nm, SI i
265nm, DI 12255nm 31 BRWINE TR LA, 22T,
3 B SN AT LB B 2 260nm % R L 7.
S LBE BEERACA S T AREACC)TIIEERR
D2oNY—2(Fig. 21— 2 1R 2ELTRT)E
DI & OGN ARtT G4 7-0, BEICHEEEZR L. £
ZTE—2 1 K2 & DI EOBERFENHEREIZER
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L, BEpHIC0.4%Y) vHEFEH15% 72 b= R VE
W B, VAR &R & OB ERET L. 2otk
@ HPLC 4= fF 3R 0 b D L FHEIC L7z, £ D#R,
Fig. 4 IZRTHEZ, 40C T, DIE-271RUF 2D
Bledpb, »o¥—2 2 OGP THoT

Absorbance

260 280 280 300 320 340 nm
Fig. 3. UV Spectra of the Peaks of GL, DI and GL in
“Boi-ogi-to" (B # &%)
—— : Standard Compounds

- . The peaks in “Boi-ogi-to"(WJ’Ei%f%‘f’%)

log k
1.04
0.94
0.84
0.77
|1 T T T
30 40 50 60
temperature
Fig. 4. Effect of Column Temperature on log k Value for
DI, 1 and 2
~-l- : Peak of DI

-A- . Peak of 1 (unknown)
-@- : Peak of 2 (unknown)

£ O 42, 1991 ~ 35

50CTIEY—2 2 & DLIE—DIZEL - 7245, 60CITH
I ARES EIFAE DIOHBANE-7 2L ) SEBIR
D, EEIITEL. —F, BT LARETTY, 0TI
THEZEADE — 7 DIRRBEL LY, AT LRELEL
TRABETH 7. DEORERPSH T LBEZ60T

|ZEEeE U, AWM, GL, SHICBWTHEERWE
BT 7

2. E—OREEHEDORES

GL, SI RU DI AHiEL— 7@»54111&%,,)11/\67:

¥, Y2 OFEEMEOMREIT 572 EROMIZ
L7z HPLC & CIEBBERKE VP ER T F A 2»‘:53‘1%1,1
Z A, Fig. 3IERT LI, ERTRLIEERED
GL, SIRUDIDEADY — 7 DUV A2 PV, M
e LK T+ A (Boi-ogi-to)® GL, SI K U°DI#H
MY —rpHnE—5L, E—7MHEICMEER > 7.
Wiz, HE, BE, BEOFKEARIFATHE, TN
FNGL, SIRUDI ¥— 7 HBEMBIIE— 7 B05H
Ny, FOMOEEBTOWHERZ T 272
3. HHEEORE

BT 3ERE S LBAEDY — /B S %100%
ELALERDOEBABICBITAE- 7 ESDEHEE
Table 1 127k L72. #OFEE, BiAS 3 & dITkd

HHMEIIRFTH - 72
Table 1. Effect™ of Various Solvents
on Extraction (%) of GL, SI
and DI
Solvents - GL SI DI
Solution B** 100. 100 100
Water 100 93 95
50% Methanol 98 51 90
Methanol 62 41 87
50% Ethanol - 98 86 99
Ethanol 81 40 89

% . The maximum value was indi-
cated as 100%
% % . The mixture of water, aceto-
nitrile and phosphoric acid
(70 :30: 0.4)

4, HHFHERUEHOKE
Fig. 5 WO ¥ ARWFH(A- 1) R F R LK

DEASEA(D-1)0, WMUFEEAROBEBRTH
5. SEIEL HYHELABEOGLOY —7EH S %100%

EEank, FFA-14E, REIMBRUBFREML L
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(L)
%)
100 ?::':.:.
50
1 33 4 3
times
(2)
(%)
100 |
501
T 2 3 & 5
times
Fig. 5. Effect™ of Extraction Methods and Times on
Extraction of GL
(1) : Shaking Extraction
( 2) : Ultrasonic Extraction
-@-: A-1
-B-:D-1

* ! The maximum value was indicated as 100%

LITIZIEF3ETI0%E L7, ki, D-1TidE LS
i 3 MICI3ITL00% 12 L7225, #E i TI290%
BETH- 72, U LEOBEIS, HEHAROREIZ 3 ME
ﬁtﬁm&fﬁﬁctuLt
*Eﬁwﬁﬁ

EEOBE %, B0EURBE, mRInERE CRER
k’)b‘“(ﬁoﬂ. 9, BB UBEE, c.v. EFGL
0.90%, SI2.49%, DI2.73% (& n=5)Th-72. X
W, RMETHE, BREH/2EECHLTGL %
0.8mg 7RI L7z & & DEUNEIZ96.2% (c.v.=0.92% ),
ST(#ME1.0mg)96.2% (1.47%), DI{(#RINE0.3mg)
99.7%(3.06%), (Fn=5)Tho7. HECHRERIE,
GL #%20-400ng DOHIFET r =0.9995, SIH%.525-10.5 «
g DFEFT r =0.9999, DI i39.4-188ng D HEET r =

0.9999% /R L BIFTH o 72, KIS DRBREEE FVTE
BT A % 5T L, GL, SIRU'DIO—HBH ) D&
BE, FHERc.v. RO,

6. TERBH DR

Table 2 IZ/RT & 912, BEX—-F-AHay FED 3
BT @ c.v. fEI31.7-43.0% (F35915.0% ) TH b, BEIZ
WESNTVBHEDZ ) F VY F ¥ OHHHS 2L
B 2 EBBAVNS Do 72, RIS, B A — 5 — 12
BT B3R OFHMEE LB LR, —HELTGL

GL, SI and DI Contents (mg/day) of

Table 2.
Commercial Preparations
GL content SI content DI content
Sample® mg/day mean mg/day mean mg/day mean
{c.v.) (c.v.) (e.v.)
A-1  2.20 1.57 0.85
2 2.24 1.73 0.86
3 2.29 2.24 18 164 0.85 0.8
4 2,20 (3.0%) 1.75 (10.8%) 0.86 ( 1.7%)
5 2.16 1.69 0.82
6 2.3 1.32 0.85
B-1 1.01 1.26 0.36
2 1.02 1.26 0.36
3 117 109 1.13 1.29 0.35 0.36
4 1.18 (7.0%) 1.40 ( 8.2%) 0.35 ( 3.2%)
5 1.05 1.42 0.38
6. 1.13 1.29 0.37
C-1 0.9 1.05 0.15
2 0.86 0.83 0.14
3 1.05 0.92 0.94 1.18 0.06 0.11
4 0.94 (10.2%) 1.75 (28.2%) 0.09 (32.4%)
5 0.93 1.16 0.12
6 0.77 1.36 0.08
D-1 1.34 3.20 0.26
2 1.79 2.36 0.28
3 1.82 1.58 2.40 2.65 ~0.26 0.31
4 1.45 (19.0%) 2.58 (13.7%) 0.58 (43.0%)
5 1.07 2.37 ‘ 0.23
6 1.05 3.01 0.25
overall 1.46 1.69 0.41
(40.5%) (39.6%) (76.6%)

* [ Samples A, B, C and D were the preparations of different

manufacturers
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Tid, AS4¥%|2.24mg, BEHEI 1.09mg, CHH 0.92mg,
D#IH) 1.58mg, P39 1.46mg, c.v.40.5%IZR 6N B L
I, F—Ex —H—H0a .y FEIZBTHERMEIC
BTG Y F DR E o7

BITOBARERA(AR)THE, HTEREFEEAERS
DR REEO—FIIOWTEER T OEEDHENE
WHNTWEY. ZRLb4EGH L ZBEEEGFO
GLERMEONT Y F S —ENHHMIZHLI EVET
L, LAL, #HEA - —BICBWTIIHRTED S
NHHEPIIHE > T iaWnd Db H o7z SIKUDI
EOWTEHRED L ZAEREOHK LA, HRO
CLEERKPREL S DL, ) —BTOREMED
NTYFRIEDEEL LML DTH T,

4[], BFE#HESO HPLC IZ L 23 BREL L,
B OBRSEROMHELHLPIC LA, IO &M
OMPESFHAN S TFHEINDEILTHY, SEHBER
BHLUNOERRAORBETREL, —EDOMmEMHR
WBDIz,

# i

BEHUROBEEBE T DB, LROHTO—H
& LTHPLC IZ & A FMFEEREMAT L7z, WRET L
LTRHE, BE, HEOIKIERS Th D Glyeyrrhizic
acid, Sinomenin, 7, 3 ’-Dihydroxy- 4 '-methoxyisofla-
vone- 7 -O- B -D-glucoside # IR L7z. FTHERIZF
AEHREL, BEE, WEKE, 77 2EE, &g,
MM TEORRT E1TV, ROAEEROBEHZHEILL
7z, £, ENFThOE—-20ERY, MEOHRI=
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RICHPLC & F\VTiT o /2.

RICEAR SN HFEFRAWT, TREFRHOER
Tot, ZORER, F—8Ex -7 -HNOBEE, R
#o GL, SI, DIEGED /NI Y FF/ASWEHE, Mk
A—J—BTOUEMEL BT DL Z2D/NT Y FIIKE
AR
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Determination of Cyanide in Waste Water from Metal Plating Process
—Analysis and Counterplan of Incosistency between Results with Microdiffusion
-Pyridine-Pyrazolone Method and Microdiffusion-Ion-Selective Eelectrode Method.

CHIYOMI OKUMOTO*, RIEKO TAKAHASHI*,
YUMIKO IWASAKI* and YOHYA WATANABE™

Keywords . > 7 »ft# 14 4 ~ cyanide ion, ¥ o ZBE/K waste water from metal plating process, 1 % &
#R i% ion-selective electrode method, ¥ ') ¥ « ¥ J V' U ¥ i pyridine-pyrazolone method, ® - & Bh#i

assistant agent for plating, it A 4 > sulfide ion
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CERELTELTTO ‘

Z OFRTHIS LA EEER AT & L o —
JYy - ¥ vayEY (LT, MDP B E§ 5) AT
e L GEMLWEEE S A, $7, BB 4
VERBEY (LUF, MDIEE 4 2) IHRED I ICHiET
HBEVIFEDPG, RS OREE Y EROREHIE
FALTE7:. L2aL, 8L TMDLEICL DB
WA % R34 MDP B CIE ¥ 7 > 2 il L7 WA
LiFLigAa iz, £22°C, ERILFEEDT T U BEKEE
EIREEICBI 57, 180800 » ZEEAMKS, KE
BIDIBARIKIZO W THTL, ZOBREYHRE L. 2
DREE, o SBIFIROBAESICEE T 2 BB 2 %
BIEHASPCT I EHNTE, $72, 2OBBERLS
LICE Y ERBORER AL I LHTEOTHRES
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1 HE
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TIBDEEKT 1801 % v 7o,
0o EPFIFTOKBR D - EBFI(1), ()BLY

Gi) 2 KTHRL, &4 1%/ v)~10"*% v/ v)D

R D % B L7

o EPIFIEAH ST VBRSO o XPEHTOKE
WY T oA FVEELl pg/ml &b L2 T 1L
WA B % VRN L CRRELL 7.

4 fREHIRAE

PEEY 2 REL, REB L OIS 2ml ¥ &4
I L, SEHCIEERE LA, EhICHET - 7T
SFICL, BRT—WKETHGREEO pH 1 1T
TH D). FIECHOEAICBE B & ORI % BRI
L2zDb, BAHICIGETR O/ ) (CFER—REER S
) ABEH0.5ml A%, FARICERET B (HEEO
pHIE5TH 5B).

5 7 AMIALOER
 EEROBETE b RATRIRICDWT, 27 1k
4 VEBBERNT, YT vikERNETS. £, &
o —gg®2 LY, EUIY - E5Vn Vgl aH
FRESEIC LD LT VR ET 5.

39

6 HoXEARBHIUVH->EBFDOF 1T HXBOHB
FOIA4o9a% I 57 4 —IC L DEMSIF

Do ERKBLUD - ERHIFOL 7 VNEHEDE
DIREF DI A KX BB LI+ ru~w b 75

T 4= EfTol.

A SEX BRGSO E S

XMEEK R 7T UMBE, 2RY-F oIV
<= A (FIINEE30KV, ENAIEF20mA) F /213 A X
(ENINEEE40KY, FRIINTEH 30mA), HERERE @ 20085,
MEHE 0 0 ~10keV F 7213 0 ~40keV, XiSEHE @ 2=
&K, AHEE D 4An(EERE RV S —)

4t vra< 757+ —0OBREENE

515 2 TSKgel IC-Anion-PW (4.6mm X 5 cm BV —
), BEM D 4mM U ERBEHB(PH9.1), &
1.2ml/min, MHIEE : 220nm, BEHEAE : 100 «l

RREE

1 H-ZBEKPOITOHBKR

TRLITCERE & o & BEKMART, 1801 % MDI i & UF
MDPEICE DHIE L2285 R 2R 1IRT. o &K
BHRDD - ETHOREKEER 1ETOHRALZLO
T, VEBIC1IHEEN L ~ 12k ORBRTH .

# 1. MDI ¥k & INMDPIEIZ L % o ZBEKHF DL 7 ¥ DY & Bk $i(1989)
MDP
0 0<asl 1<a=l0 10<a & F
‘ 0 6,512* 0 0 0 6,512
MDI#  0<a=1 101 359 3 0 463
1< a <10 a1 64 73 0 178
10< a 12 3 9 3 27
&t 6,666 426 85 3 7,180
* RIS

a :MEME( 1g/mi)
MDI % : EdE— 1 4 » B

MDP #: | iR I E B — ) ¥ - €5 va v g

2. BEKMRIRD MDI 5 & U MDP IEA—BUHHE I A0 > & H3EFT#(1989)

A—FE 1 2 3 4 5

6 7 8 9

10 11 12 &%

Ho XREENH 63 14 5 3 3

1* 10 90
(HEARIRZL  154)

0 0 0 0

% 1 B 2
¥k D HEND
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FUIZTT LI MDL B L AMERREX(+)TH
A H MDP I & Bl RA(~) & % Bk I31544F
(BED2.4%)THY, TOFERKIZOFTH - 72,
A THEHER a Z10H, HFHEFT b k110 MD] T
(+), MDPET(=)DRTH-72(K2). Z0Ib
FEEBT 2 1Z MDI 12 & 2 HIE EA5100 e g/ml LA EOE
WEERT 2 EDE L, MOBERLELI EL-TY
72 TD XA, MDL, MDP D 2iEiZ k- TRE A
REEZ HHHEE, YT A2EEFIHABRERE S
Twh, 22T, ThonRELTRET L0, AR
LEEFaBLU b OEFICOWCTHEYE OB %
To7z.

2 EEFabiUbOEEK

FRITCEEOEEH a BLUDDOFKAD MDIES &
UMDP #:1C X AHIEHRER 3 ITR L. WThol
BY MDIETIEH(+)THAHD, MDPIETIZIZE A LD

(=)T&H 7. MDI kB & U MDP i, $EEEO pH
BEALIUTBLUS LR LS. 22 TIOHHED
pH DEBEL D0, FHEFaBLFb DBEEKIZD
W, FAWRT LS IO pH 2 1T L U85
ICHRBRLT, §4 143 VBREBITEY YV - ETY
U EOZOOHETY T VBEERNEL, ThoDE
g YA

FORER, FLIGRT I, 1 )EER a DEEKIE,
pHEIEEGEALEY Sy - ¥ VyarvETRY T v %
M Lwd, 44 EBRICIEBIET I &, 2)8EE
Fib OBEKIE, pHS C3A 4 VEBEB LYY Y
Y ETVUYEOWTROMNERICE 5 THIEEAL
DT UERRHE LR VDS, pH1 T OMBRETIE, Wi
BHEEL T U EBBT LI 0o 7. ‘

F 72 MDIEIZ X BB Y T VBEARDELE 1ug
/ml% Z %, MDP 2 & AREMEAT0 2R 363 MA (R

#3., BEFaBLOD DEEKDO MDI ESB I EMDP EICL 527 BIEE O L8 (1989)

HESER ™ 89/4 5 6 7 8 9 10 11 12 90/1 2 3
H¥EFra MDIE  130* 18 600 100 140 24 15 50 230 24 11 6.0
- MDP# 0.1 0 0 0 0 0 0 0. 0 0 0 0.1
H¥Hb MDIE 2.6 1.5 3.9 5.8 9.5 10 50 1.3 6.0 — -3.3 3.0
MDP & 0 0 0 0 0 0 0 0 0 - 0 0

* [ EBH 1 EEPLY LRETOME L
k% 037 U RIEME( £g/ml)

FA. HEFT a2 B XU b BEIKOILEES pH & RIEE
DFBENIZ XD DT VMEMED

HEAE D pH 1UF 5
I (=MDI) P I P{(=MDP)
HEpa 600 0.0 390 0.0
100 0.0 49 0.0
140 0.0 53 0.0
24 0.0 . 19 . 0.0
15 0.0 7.0 0.0
HEFTb 3.9 3.3 0.0 0.0
5.8 5.0 0.3 0.0
9.5 7.0 0.0 0.0
10 9.8 0.0 0.0
5.0 4.7 0.0 0.0

1044 EREICLBEME xg/ml)
PIY¥YT LSV I E BHEIEMS( xg/m])

IIZDWTHIRE L ARG 21T o 7R, 1)ICET
5L oIk, 2B T A D DIE3METH o7,

S & 2 MDP #: & MDI HEOMERFRI—F L2
BRI 2BVICKHLTCEZLND. HIb, 2)D%E
X, ¥T7 ALEMH BT T LAY ORISR
ENb., I bEWizB 42 B bilEEL b5,
FHPHIZBW AL 7 LA 4 v B LU 7 bk
ROBRENFRELD S, PEEEO pH FHI2X Dl
EEICESELDDIIUKREEZLLNE,

KIZ, 1)DBETHED, EUTr - ¥ yarik
TEEBLZWVY, A4 VERIIRLT A0 5003
BRFAIEZGNE. 2T, MRBEOKREN—FL
B WEBEFIC DWW TGN ER YRR S L UEEHE
BEHEHROMIIEET, »o SOME, FEREROEE,
FEHESETRAELE. LaL, ShOEBEERTICE
THHDOTHY, FHICOWTIEHERIINETAZ &1
TEGhol 1272, RIHITFUUBOA + ERITEK



®

BT AMENEEIND EEbNLREKTHT S BHERD
34 SEEFITIE, PhLbo- EZPA(LT), ()b
FUGNEFEALTVAE I LB L.

3 HoZREDOAFCBEBRESICEUT L - ES
VOVEICE R HHE

o BPFIFHRKEEL LU - SHHIEES 7 V1%
BRI DWT, T2 B L0 0K &R,
pH1LLUFHB L pH S THHME LTV, THIZDOn
f%k%ﬁy%m&ﬁ;wEUVy-Eafuyﬁm
DY T UBERNELL. o SBAIFHIOKBHEOY

o W £ % 42, 1991
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BET(+), BNy - ¥gvurEcid(—)IcgEEL.
Bh#I (i) 13107 % LA LD FE T, A 4 BB, YU
VV-Eﬁvﬂ/&wﬁ&Kﬁwf,97V®@W%
(= NCIE L.

_ne@ﬁ%imluT3;0w5@w¢nm%ﬁ
THHME LB EIC oW T EBOERETCH 7. 2
DY BESICE pH 1 T T E T - 20D T 7 il
EEERL.

4 HoEBEIFOL 7 RELRIETHERS
VT A BB E TSR ARFAAELT

m%ﬁyﬁﬁﬁf,boéﬁﬁh)klvhﬂﬁ()h WGERBRE ORI WIEIC A &7 (HERE), avFK, R
WEL, Z035(1)RI0P%ULEOBRETS T VE % FAIT7 Y, EbE EE REE EFR &t#w%h
KOKEME(1 vg/m)E 2 BMNEMETF 272, L Twb, ZThoo) b, EEL2LE(-)DES
L, B#IGIHNE 1 BiRETL A + VY BEEICHEE LS 2 L,()Wké&%u%%xé$®i4iﬁﬁﬁé.
ot —F, EVI - ¥y rETid(i), B EHFIC), (i)BXUGE)ICDVTY 1EXBIC
()BETUH) EDIT(IITIFET A L3 h o7, LAMERIT-72ETH, F6IRTIHICHH( A
F7, O EPHISHEY T o EERE TR T 51i%S, Ca, Cu, Zn %, (ii)H» 5SS, Fe, Cu, Zn
BULRERCld, o &BHAIC T )B L ()34 4 > B %, (i) 5idCu, Se LA F/o2hoDBIA
E5. Do EPROL T VIEBICRIFTRE
& o XBNAIRBOKIER o BPEIEHE ST AEEEW(CNT 1 xg/ml)
o XBHIDBRE(%) 0 107 107* 107% 107! 1 0 107 107% 1072 107! 1
Bl 1) 1(=MDI) 0 0.3 2.2 51 600 11000 1.0 1.3 2.6 52 650 11000
P 0 0 0 0 0 0 1.0 1.0 1.0 0.8 0.3 —
B#l(i) 1 (=MDI) 0 0.1 0.4 22 190 1500 1.0 1.0 1.4 23 200 1500
P 0 0 0 0 0 0 1.0 1.0 1.0 0.9 0.8 S
B#(iii) 1 (sMDI) 0 0 0 0 0 0 1.0 1.0 1.0 1.0 0.9 0.9
P : 0 0 0 0 0 0 1.0 1.0 1.0 1.0 0.9 -
PLEE pH L 1T
A4 BRI AMNEM( zg/ml)
P:¥YYy - ¥S5vOrFEICLHMEME(kg/ml)
— AEREATRE L, WETEE
£6. Do XBHIB LU ZEEKD T 4 R XL L DWEHERE
HE Do EZBFI() Do EBBHIGE) o EBIAIGE) F¥ERTa BERTL FEFERrc
T BEWHE
S + + +
Ca - + +
Fe + + + +
Ni + + +
Cu + + + + + +
Zn + +
Se +
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R B o & oA (i1)

'
$2032" l l

! g

o & oy (i)

B o ¥ B (ii1) WHFD

2 N
10 20

1. Do &PHlBLUDERAkDAA 70T T
A
FEHEAN ¢ NagS+ 9 HoO, NapSOs+ 7He0 5 L U°
NazSz03° SHo0 %% 1 mM OREIZRE L7

R a

min min . nin

%K TIOBICHF R L IZowWCA+ryrue by
T4 =L BMEET o722 A, MILITRT I8
FHO)A B SET, S0527, $:0:°7, (i) 5id s,
SO AERB LN Lol EroBE(i)B LU
()&, 7oAy EREL(FIHET HRRIEE
BRSO ST, $¥0 VY- EgvaviEg(-)
CHFET AEREIE ST 3 S02T IRETAD &
BEAZENTESL, T EWRGEHE(1)BLD
(1) E8BRY, AT EREBLEWD, L re2mlil
7o, ZOBEIGNIM A v BREBLVEYD Y - ES
VA VHEIIBWT(F)DIEEZRE R VAT, 1071% 0

FoRFECEMEIF LY T yOEIE (= )IZTE L.

CREDIERLGINIA F BB L TEET L0
TR, EETLEL VBV T ALY L e x
T HIEZEN T AR BEOERZHETLHD
LEZLNDL. FICOWTIE, WOEEA 4~ DEE
L EREHTH EREMET LTV,

5 A#A9ATRTTIT714—CLDD>ERKDE
- Mo

5 E L E MDI & MDP iDEN R 2R 5 272
5HEEFOBEKIZOWTA Ty 7uw b T 74 -0 &
BEMOMEIT o7, WWEORE SR E G2 2EE
A a DEEAREDPSIE, §P7, S0527 B L UFS0557 LR
B -2 2B LKL ). RICHEERT b OFEKICIE
U S0 ERAMEIIY — 2 2D 0D ST R L

ot FTMOBRKEVWTRY $ET oMEIY -
D EROG ol U EOENS, HER a DEEKDL
MDI #: & MDP i CHE% AHEE 5 A 2 HE I, A
Do EPFIFDOSTTIZEBLDEEZLNE.

6 WHEBDOBKE
AAYEEETHO - A1) BLO(U)IFA 4>
BRIEZKE (I ETHZTTHECEY DY - ¥
TR yER (- NIET A, BAE, FREREL LT
MDI %2 3RH LT 578, FRIRTL0 2g/ml DL DAE
ZRL7ZEEKICOWTII MDP I b BENH L L E R
LENBDT, 4+ DIEELERMESLETHLIL
Bhipot £ITT, G MU T A 9K ER VT
2 DikEA107Y, 1072 107 B LU0 % (wv) &
LLBREFREL, £L4OBRIIODWTA A VEEIZL
BMERIT o728 2 A, BEFOIZENRZN300, 40
~50, 5BLU0.3ug/m 2RI FEFaDIT >
L4 A F BRI L AMEEEE V& S0 8100 g/
ml &% 5%, ZOPESETEETLHLDICES S
DTHBE LGS, WEHIRETHRIENSHE 2ml
FIZEINDA AV DERRIBng LT EZEZOLNL.

A4 ATOREFEE LTIE, BICHEL ORETDH 52T
SEFDO—DTdh HEBEHEHERIC L BHRELHRE L7
10% (w,/v)EEMEERA WO 1 ml 13 S27 D ldmg IZHHY
TAHEI LD, BRI E 2ml (23 L0.1ml @
BERR TR SRS A RN 2 2 LI L7, - 5B ) B
V()Y - ¥synrikick sy 7 oA~
F VOENRE T (—)IIHE LT &Y, FEEEESRAT
ML, MDPIATHIE 21T o7z 2 5 EYREIL98%
DL L7 B a OL0MERIC D W CBERE T 4874
WERI U BB EIT, Y744 2llELR
&%, MDL#E, MDPHEOWTIOFEIIL - TH,
YT v ERB LD o7

¥ & &

I T7v4F v BBEEEYY Y - ¥V R UVEICK
DHETARREEEZABERO—DL LT, AF7%&
BT B o EBIHIOERASIE L /2.

2)FRERE LTV T o4 F P BRE L ARBRETW
FDMEASI0 2 g/ml PLEDKE ZMEFRTHEHZIDOWT
i, LERRFIZ10% (w./v) BRERFE SRVA VL & i L CERBR
2179 LIS, BICHEY L-BEBEHRERAY ) Y
ye¥svurERRRE LA

(AFFFEIE TR 2 B U RBTAEM e E L L TR
BL7-bDTH5.)




waEAbEE, 30, 7-13, 1984

R ® B £ #®
e ARFRICED, ABORI, BHROWEIZTH 4)

A NAVATAARY AT L Y= R s s INGE S IRV AR DR
X 73 5)

1) EAELSEAT (BM46E12H27H )
2) EkUFIZE, RIBEMT, BATNRE FBHE K 6)
BEHEE [ AT, 31, 402-404, 1982

3) BEAFNRE, RBELT, BBKIL, fRlfE . 7)

42, 1991 ' 43

BEAET, BATRE ZWEET, BILASE
DR ANTERR, 37, 85-89, 1986

PR E, BHFET, BBHEET, Hilfis
P EEIEIERR, 37, 79-84, 1986

BATE, BEAET, BBHEET, RlmsE
D R IMESR, 40, 90-95, 1989
ERNET, RRET, WK fEE 19,
110-116, 1973



HIHTFESR Ann. Rep. Tokyo Metr. Res. Lab. P.H..42, 44-48, 1991

1A HEERRFIOATPN TS T4 —I2&B
{EMERAKBYTr A X2 — L EaFEOIM T

OB B =Y R

—*

A By WY, R M BA*

Determination of Water Soluble Fluorescence Coal-Tar Dyes in Cosmetics and Toiletries
(by Ion-Pair) HPLC

KOICHI ITOH®, KENICHI SATO®, SUKEJI SUZUKI™
and HIROSHI NAKAMURA*

Keywords : 1 % v 338 #E @Ky 0= 75 7 4 — ion-pair high performance liquid chromatography, 4 4
JoR 8% fluorescence detector, ¥ — V¥ coal-tar dyes, 1LHES: cosmetics

i

%
BAE, (bR OEERN IR RS ¥ - vk
B IEEHECHASNE - VEETPEDLES
(BAEZAHEOT)ICHE S N80 EEGEERE) IR
LR TWwh, IhofbfifmPn s - LaEOTHIIHESR
LhEELCHEB s a= 77 7(TLOETHFLRATY
A, BWMELRATABR e LB LT A LSV, Fl
WEEf BN 2 wEERBEERI O N 71—
(HPLCWHZ L AHFEFTY Ahenb L )itk 7.
EEOIILDRNI NS EERED ) LKBEEERIID
TSR 82 % IV 72 BPLC 12 & B ST R s L
2V, Fh, ZRITICHRE SN HPLCIZL B Y —
BEOTITEO% AR IR ISR 2
REELEZLOTHHEY, Lal, ThHDHERH
WTHBREREED LR WITBILERN 2 51T 51248, %
BIORBEMEONLWD, BELRIERSY 7 2400
HEQBMZETIEILE L2 5 TL 5. {bHEREPOM
B - VEREEEIONT A 2OITRRZRY H
T VW HPLC 2 BT A L ENH 5.
HELI T ANEFTHKEMESY —VEEDS bk
MICBER s hCw b aEk (KM 35, KRElids, &K
#105%, HRE®106%, #HRE213%, HRE23075, #HE202
B, E204FNIOWT 1 ISR % v /2 HPLC 3

ERET LA, FARBICL > TREN R M5 -V

%Ch BAREAIT RS SN AT IILHSR O b
7> 1 DOCHET 5.

E-
1. 8% Rl L ORE3F(Z)RBYY), [
1045 (70F L v B), FI05FD(1)(T—-ZX_XYH),
F1065(7 3 v FL v )i E A A BRI S %,
B4 (Ko = v oy 7)idZEBELE ) Mo XE
FDA ERE Mm%, HB230FH(2)(H+ T ¥ YSK), F
2135 (90— %3 v B)RUHEHE2025D(1 ) (7 5= )i

B OREE TR & A7

=4 P HREL LTCEALT P IAF LT
YEZY LT THA EET)BLORILT b5 ATF
V7 B A(THPA)IZ TV B o FHEURES %,
RFSNRyB A NECEEF M) 4(DBS)B & U
sV b AFNVT v EZY A(CTAIER{LRL
SE(BR) SRR 2 v 7o, .

ZOMOFIE T T THIGMIE T () B Rm B X
UNHPLC F#ZE & Fv 7.
2, BBRUHBE mEEAks/ o~ 77 HEEA
Peif fHEE LC-6ADEY, Mutids @ HKSE820-Fp 8L
A ekt e}, B SPD-6AV TUR /MR e, F— ¥
WHERE BEI/OT PNy 7 C-R6AH, 714X
R—=FTNT NI =14 a) 7T+ AXA7(H-13-5)
(v —)
3. BRERERROTH LKA IOmg #HEHFL,
Ay ) —WIZHEEL, 100ml £ T 5.
4, RBEHOAR 4-1. EHEEEH RE05~2¢
#50ml DFELGEEEICE ), A ¥ —120ml #IMZ T

* FORERIL AT AT FEET B LS IR AT se Rt 169 BBCERHTE X E AT 3-24- 1
% The Tokyo metropolitan Research Laboratory of Public Health

24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo 169, Japan
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RAL, BEHELHOTISSMME 2T 721,
3,000rpm Tl05-HEELDBEFIT 72, Bo LiER
% HPLC FIF 4 AFE—HF TN T 4 V¥ —%FAVTHBL
7%, F0OA{ % HPLC HRBRER & L.
4-2, WAERE FBORENEEEAY /- VTH
LM% HPLC T 4 AB=F TN T 4 V¥ — Tl
L, ZDO5#% HPLC ARBRE & L.
5, HPLC IL L 2 EMH LUV ER HFoOEEER
B LURBABRNDZNFNIZOWT, TEO HPLC HI%E
SARIZHE, MEET o7, BONL Y — 7 O
LD EEETY, $AY-CHEBICL VERLRE
BMERAOWTERR T
6. HPLC BITES& M 7 5 4 ! TSKgel ODS 80y (5
“pm, 4.6mm i.d.X 150mm) (3 ¥ —), CAPCELL PAK
Cig( 5 xm, 4.6mm i.d. X 150mm)(EEHE), BHHES
JURHEE R 1IRT. HOE D 1ml,/ min, 75 4
BE 40T, AR D10 p1

ERERHLUER
1. HPLC BIEZMOHET
1. B54L BUEECTHLHFE 3T, F104%, [0S
%, BE106%, [F2305, #H@2025 R UWE2045 0% F
LAEHTERY THET L7 TSKgel ODS 80y % V3 72, &
LR EOSHICIER) v —a— FEOK T A
LTV EHEY SRTWan, BEREETH LR
2135 DOEFI212 CAPCELL PAK Cyg % W 7.

2. BEMA THREB L ORISR L B ERE
YEMET B0, BIH CRELBHE(EL)EA
(VAN

3. BEEE 2)7 1 REREEYTHERESEB LU
A R A BN D /2 HPLC 2B I B RENE
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B, 74 ElEs% BvT270~700nm OEHF O 7 A
KAy MV EHELL. —FlE LTHE213FD4 A
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570 540 470 300
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2)0.005M
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4. BEROEERR FEFILOVTr /RIS
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utf R2IZEZDERERT. A HREETHVS
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WEHINEF ORI OKE FRABDOLN, Ll
FRELI5FTREZNIELOEED LR EIAD S5
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BEHAPOHTHL 0, JFOoBNZUILTIFR
sLUovekairr7H41o00OER

T B —
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x*, #

A BB, WA BA*

Determination of Capsaicin, Nonanoic Acid Vanillylamide and

Dihydrocapsaicin in Hair Tonics Containing Capsicum Tincture

by High Performance Liquid Chromatography

KIYOKO KISHIMOTO*, KAZUOQ IKEDA™
SUKEJI SUZUKI* and HIROSHI NAKAMURA*

Keywords : & {#f&kZ 0~ 75 7 4 — high performance liquid chromatography,

MW T LF U F cap-

sicum tincture, # 744 I capsaicin, / F ¥BEE/S=1) )L 7 3 K nonanoic acid vanillylamide, & FO %
7% A I~ dihydrocapsaicin, B EH hair tonic, {LHEM cosmetics
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CIH), BEE:RIEEH], IRERIE LCEE, FEAICHEHES
NCTW5h, by AT T F ISR EATR 2D,
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* The Tokyo Metropolitan Reserch Laboratory of Public Health,
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ETERMAEERRA), /7B YLVTIF
(NVA)—RTILZH, Ye Foy 741 L~ (DHC)—
UG T AL b AR LI b D% N0,
Z OO IR E B

2 VS E—CAP, NVA 3 £ UF DHC %% 4 5 mg K
BL, A% /=VIZEPLT0ml & L. ZhzlE
K LTAy 7 —VTHRL, #heEhl, 2, 3, 4,
5 pg/ ml OBMERBE AR L.

3B —TTIROEE - FEAIOR R 2 IBM62E~F
1% 2 EOENCE TN O/NTIE L Y AF L7

4)YHh— 1+ 1)y VA T L—Sep-Pak Ci5, -Sep-Pak Si
=PV I (Yr—%—XtL8), Bond Elut SI(/¥)

T B, ‘
2, BB E#EBAfIsu~bNSIT TRy T HIT
655 A 12, FANEAER [ LA & AHLEBT1258),

1 Fethas | BAE820-FP &, F— & LHEEE B
#HC-R5AH,

HAZA< b7 7EBSWE—BEEDNE: VG
Analytical #- 8 VG70-S &, 2 ua< 79 7.
Hewlett Packard 5890 A &I, 77— # LB & & . VG
Analyticalft:#411-250 J B,

3. HBRBKROFR S0ml OF W75 228K
Hlg 2 HHWICHEWRL, =5/ —A5m &Mz, a—
F1) —T)NEL — 7 —F AWTLOC TRHERET 5. &
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PruanxAyroim EMATHEMREL, Sep-Pak Si b —
by PIC10ml DA T R EEE R E AW TR A S
%, 35IYrULAF 15ml 2HLCHEETS. O
WTRAY = N—T7alAy (2 8)DRERHKL
T 3ml 2 HRELL, HPLC ARBRERET5.

4, HPLC IC L BER BB 5 «1 % HPLC I2fF
L, 57 L% CAP, NVA LU DHC ®1.0~5.0 ¢
S ml OEEEEZRG L )R L MERICK W EEE1T).
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4.6mm i.d. X15em(HY —8), 7 5 LBE 1 40C, #
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0.8ml/min, ¥ A Wi%Hi%% | Ex.270nm, Em.330nm.

5. h7HY12 /4 FOBFE CAP, NVA B LU
DHC 2/ A7 v~ b 'T 7 —HESWEH(GC/MS)IZft
LTCeR7u= b5 axbh, E—r ORFEEE X
PFENLDTRANRY PV ENE L CHERELE T/,
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ExRIT -7

GC/MS Ml &i—% 5 4 : DB1701, 0.25mm i.d.X
30m (J&W Scientific), # T HiRE 1 60C(04)—~H iR
(30C ./ 453)—>270°C( 0 53)—~$i5(2.5C /43)—~280C (10
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AE=F A7)y PLA, A% ALEE D ETFEHER

(ED), 44 Y{LEE @ 70eV, s)#EE 1 1000, B & HIEH
tm/ 2z 50-500
RBRERBIUER

1. BIIEEO®RE FERCEERT V- VER
WiEEOREH], FEEER, 8, REHL EPRE S
NT0b, Z07RRORH % B HPLC IZEA L
1B, HTHAY A PO — AHEICHEY — 7 58
HELAZY, BEEROXREWE—-soHIRICE - TH
MIGEEAER L, 79 L0804 T 5% EEN S,
ZIT, ThoOEWEORELEMELTH— b
Uy PROFIEES 5 L EBNI )=V T 9 TEERR
L7

9, AT AT )4 FEEHEARD Sep-Pak Cig & IE
1% Sep-Pak Si 8 & ¥ Bond Elut SIOEH— ) »
T SE, FNENAY ) — NI BBRERAR
A%, Bond Elut SI (DWW T s L, B TE %
VIRV AN )

100
80

60

Recovery (%)

40

20

Elution volume (ml)

Fig. 1. Elution of CAP from Sep-Pak Si Cartridges by
Various Solvents

¥—xX . CH30H

0—0 : CH;OH-CH,Clo( 2 : 8)

e | CH;0H-CH,Clz(1 : 9)
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SHUZH LT Sep-Pak Cig H— kY » U L7235
&, HEHEZH— P o TIZEESE, Kk, *%
J =V CCAP BLUDHC 2B 845 2 LATTE 2D,
HPLC i 5 A LRI LHAHE— FD2ed, Bzl o T
LT AP EE- 7 2 RE&IIRET LI LENTELR
RSN AN

F 2T, KIZHEHZ D Sep-Pak Si (ZDWTHRE L/,
HEME D — M)y DICRER, HIFLkT OV
PTHRE LET A, Yrual Ay y10ml TEET S
FEE -7 AT L ALHRESA, Bil20ml FTHT A
FHELTONTHA L 74 FOBHER NP7,
B, ~NFHYERBCLBERETONTFLT /AN
DBEEDFBO LN, RIZH= DY 5 U LOBEREN
ZoWTit, CAPZFHWwWTE MY, X% /)=
—Jr N A Y RIZDOWTHE LA, Fig. 1IZR$ -
EIAT )= NBHILNERXY )= =T TN A
(2 ! 8)YDRWEEHTE, T4 /4 F23ml L
HTREIERT LI Edhh ol A ¥ 7 =T~
TAY 7 =A==V 7apry (2 8N LBEHRDNH

A
B
CAP
DHC
T T T O A B O A
0 10 20 30

Retention time (min)
Fig. 2. High Performance Liquid Chromatograms of Hair
Tonic before (A) and after (B) Clean-up with
Sep-Pak Si Cartridge
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Sample 1.0g
Y EtOH 5wl X 2

evaporate twice under reduced pressure at 40°C
| CHeClz  Sml

adsorhy to Sep-pak Si cartridge
4 wash with CH2Cl2  15ml

elute with CHsOH-CH2Cle (2:8) 3m!
}

HPLC (B pu 1) )

column : TSKgel-0DS 80Tw (4.6mm i.d. X 150mm),
cotumn temp. : 40°C, moble phase : CHsOH -
0.05M AgNOs (17:10), flow rate : 0.8ml/min,

detection @ Ex:270nm, Em:330nm

Fig. 3. Analytical Procedure for CAP, NVA and DHC

AH T LIEE L EWEOBEL R I EATTE,
Fig. 2 IR+ & 5 ICERBHC BT BIFAEZ V-
7w TERRL
PLEoEiEs L0 U8 0BTILELIE, Fig. 31IRT &
BTy L RINL, WE TR L R D&
LTHEHEOMEEMYE % % £, Sep-Pak Si #— b
Voo PR, PrulAyyTREL, A ——
Jrunxy {2 8)DIRHWTCAP, NVA B XU
DHC %A 8¢ CRBREH MR T2 2 L & L7

2. HPLC &40O#%E ODSHEH T L% By, B
HELTTEIZ PN —K—FEBRBLTXS /-0
—0.O5MAER SRR EMRET L7z, T b= P —K
—WEMR R TIE CAP & NVA O ERTHZ L 13T
Ehdol., TRISHLTRAY 2 —L—0.05MiEEESRE
WHRTIE, Fig. 4IRS LI 3B DOHMIIBIFCTH

NVA
CAP

DHC

Retention time (min)
Fig. 4. High Performance Liquid Chromatogram of CAP,
NVA and DHC
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Table 1. Recovery of CAP, NVA and DHC added to Hair Tonics
Recovery( %), n=>5 ‘
Sample Capsaicinoid Found Added
(pg) (uxg) Range Average C.V.%

Hair Tonic A CAP - 5 84.6-101.2 91.6 7.0
NVA - 83.9- 95.3 90.3 5.5

DHC - 5 86.8- 97.5 92.1 5.0

Hair Tonic BY CAP 5.9 10 81.2- 96.0 85.2 7.2
NVA - 10 85.4- 96.0 89.5 4.3

DHC 2.4 10 80.2- 95.0 89.3 5.4

1) Amount of sample taken : 1.0g
2) Coefficient of variation( %)

h, #OMREEEIL CAP 12.7, NVA 14.0, DHC 20.3
STHhorz. T, UV HEEEE(280nm) 2t~ 4%
M2 (Ex. 270nm, Em. 330nm)DJF 1065 DREE %
RU7Z270, BTH AL 7 4 FOREBIZE T 4 e
[ AAVAS :
3. H®ER CAP, NVABXUDHC I}, 1.0-5.0¢
g/ ml DEPHCIRE L ¥ — s WEOBICE S %85 Eif
B@RE LNz B, RELCBITHRERFIIVTR
L#90.54g g Th-7z.

4, RMENRER FEOCEMEFREIIOVTHR

Y a0, WREEHEHCCRMENERET /2

FORERF Table L IZRT. by HITF Ly FREED
BFEHAIZCAP, NVA, DHC D& 5 pg MLz E
> 5, 5 EOFEHEIEIZTNTIE0% L, TEHRE
7% TFThotz, Py vF FEEDEEHB
12 CAP DEHED S B OFHREMT5.9 42/ 3, DHC
M2 Aug/ g TChotz. THUEITHAL /A FDI0
pg BHRIMLE S, FHENEIXS3% L, KEHER
BT7T DT THY, EEH, BHERIZITWMETE
HEERIE LN

5. GC./MS &% CAP, NVA &1 DHC DS
HERSRDO M YH S OF r FEBREEND LD, K
Bl &H &N 5 CAP, NVA B L U DHC 134 & Tt
BETHD. FDw, HPLC TH 7HA > 7 4 Fehit
L7-& &k, GC/MS TSIMEIZL - TENDL DFEFR
2T 7.

# 5 & & LTIk DB-1, DB-17, DB-1701, FFAP #%
W& L7245, Total lon Chromatogram (TIC) {2 8T
CAP, NVA KU DHC OMHE S #EAR b Bif 7% DB-1701
EEHLL. w270 b0 0B E—-21I8BIF5
TAANRY MVEHIELREZ S, Fig. 5IIRT LI

CAP
108 NVA 415[‘4 6 DHC
, N
% TIiC

SESVE - SCAN

1ee 2ee 308 400 - 500 688 798

10p8 137 NVA #415
sa]
1 ET7 293
82l 111 | l |T
1o6M 137 CAP #442
5]
: T 1
01l | |
10aM 137 DHC #4585
555
L LT a7
ol | L
50 108 -15@ 200 250 388 350 490. 450 580
m/ z
Fig. 5. Total Ion Chromatogram and Mass Spectra of

NVA, CAP and DHC

DFA LT E=ZIENVA 2 m /2293, CAPA'm )/ z
305, DHC #¥m /2307 TH Y, N—AE—7idwih
b UM THE LAm /2 137(Cally02)%) AL &
hiz. 22T, #HFEFDCAP, NVA B L ' DHC D%
Wicidm /z137% €= % —3 5 SIM #Ex 7. Fig.
6ICRT LI, Py HILFYFREDOTHRTE EH
(Table 2, #{ENo.3)DfikE CAP & DHA %25 2
EMTES. SIMEILE 5T CAP, NVA B & UFDHC
130.05~0.5 g,/ ml DI_FEL NNV THHMHRTHI L
MTELN, FNOOMEL Y — 7 HEOMIZIZERE
BAR LN TEEMIIE LN D07
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A
100 2 3
50 k_/;___*_
)
100_, 1 2 3 B
50 £ f \ ,
@

11715 1130 1l:45  12:00 12:15 12+30
Retention time (min)
Fig. 6. Chromatograms of Hair Tonic (A) and Capsaici-
" noid Standards (B) by SIM (m/z 137)
1 :NVA, 2 :CAP, 3 !DHC

Table 2. Analytical Results of Hair Tonics
Containing Capsicum Tincture

Sample Content( #2g./'g)
No. CAP NVA DHC
1 1.5 - 1.0
2 — — -
3 5.9 - 2.4
4 48 - 2.1
5 1.4 — 0.6
6 _ - —
7 1.5 - 1.0
8 6.1 — 2.0
9 _ _ _
10" - . 290 -

1) The sample contains NVA.
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IOHHTERE R wfﬂ@ﬁﬂ’xmf%ﬁ%@%
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5| B X ®k
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377-382 (1990).
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Determination of 1, 4-Dioxane in Shampoos by Headspace Capillary Gas Chromatography

TAKASHI AMEMIYA ™, SUKEJI SUZUKI™ and HIROSHI NAKAMURA*
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headspace capillary gas chromatography
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Fig. 1.

Diagram of Headspace Sampler
SV ! Sample Vial (20ml), V . Gas Sampling
Valve,

L : Sample Loop, GC . Capillary Gas
Chromatograph, He . Carrier Gas
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F4— NS-8(F:ms)
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4170y ) Y VEBVTL, 4-UFFHrEEhen
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T EYUERBEEMATY Y I3 - Tk REMT
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Fig. 2. Effect of Temperature on Amount of 1, 4-Diox-

ane in Headspace Gas
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Fig. 3. Effect of Time on Amount of 1, 4-Dioxane in

Headspace Gas
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305312 REE L7,

3. BB ERH 6 OWREBEHOVERICHE » TR
L7 E#IZ10—200 11 g /g DHEF TR & BEAMEATR
Hh. _

4, FMEMRE 1, 4 —VFFF v E2EHLEVER
F1.0g 2HEHEL, ThiCL, 4—TFFH 2, 50k
P00 pg & BB EHIIL, 4—TFF9 VEEREE
EMLTENEFhORINE L RD /. @iEidZ2hEh10
EREYELTIT o728 35, Table LR &9 IZEIR
T W OBREBRRIZB VT $100.1-100.9%ThH Y,

Table 1. Recoveries of 1, 4-Dioxane from Shampoos
(N=10)
Sample Sample Added ~ Recovery C.V.
weight(g)  (u«g) (%) (%)
Shampoo 1.0 20 100.1 5.7
1.0 50 101.4 6.1
1.0 100 100.9 6.0

TR LM 6 % LIIZBITREAR L. &8, &iE
DIHERFRIT 2 g g Tho7o.

5, EERBOUELR TR v > T —T0REDH
EREFE & Table 212R Y. F 72, Fig. MCHRY v > 7 —

Table 2. Analytical Results of 1, 4-Dioxane in Commercial Shampoos

Sample Content of | Sample Content of | Sample Content of

No. 1, 4-DioxaneA No. 1, 4-Dioxane No. 1,4-Dioxane
(rg/g) (rg/g) (reg/g)

1% 7.0 26 % 2.9 51 % 6.8
2 % 7.3 27 ND 52 % 11.7
3%k 53.2 28% 27.2 53% ND
4 % 3.5 29 % 8.0 54 % ND
5 % 14.3 30% ND 55 ND
6 * 17.5 31% 13.5 56 ND
7 % 14.4 32% ND 57 ND
8 * 7.2 33% ND 58 * 18.5
9 % ND 34% ND 593% 6.6
10 ND 35% 3.9 60 % 5.1
11 ND 36% 27.1 61 % 16.7
12 ND 37 _ND 62 % ND
13 ND 38 6.0 63 % ND
14 ND 39% ND 64 ND
15 ND 40 28.5 65 % 11.3
16 9.4 41 ND 66 % ND
17 % 22.2 42 11.3 67 * ND
18 30.0 43 % 67.7 68 % 18.8
19 45.6 44 ND 69 % 17.8
20 % 21.9 45 ND 70 9.6
21 ND 46 % 15.5
22 ND 47 ND
23 27.2 48 ND
24 % 8.3 49 ND
25 3.2 50 ND

ND : not detected
% ! Polyoxyethylene nonionic surfactant indicated on the container

of commercial shampoos was contained
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/
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Fig. 4. Gas Chromatograms of 1, 4-Dioxane in Sham-

poos
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The External Quality Assessment at the Registered Clinicaly Laboratories in Tokyo
for Hematology from 1982 to 1990
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®1. BIRERK

®H H
SR ALY ERE ~EFBEY ~Tb2Y b /M
*=Ty TIGAUN F—=Tv TISAVE F—=Tv TIAVEF F—TFv T54F F—=Tv TI5LUF
19824F (% 1 @) 48 29 48 29 48 29 47 29 — —
19834 (% 2 [@l) 48 37 48 37 48 37 47 37 46_ 34
19844FE( % 3 [al) 52 38(47) 52 38(47) 52 38(47) 51 38(47) 49 38(47)
19854F. (%6 4 [a]) 51 36(45) 51 36(45) 51 36(45) 51 36(45) 49 36(45)
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19854E (% 4 [H]) CPD 2R 1A 2fEEL 1A -
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A A — 7 VREBIC D RO, EHARZOARE
FBLLTVD, HEVIEERDSOBEEZII T
WiEWHREDHBTEZ Y —EIRETEX LD o770
Thb. E£iz, FEMBLAICIBINREFTRAHD
IS B DK, KFHREFIC & BRI DR
B EDERTH S,

A — 7V REORMIREBE I S /-1
DBER L. WAMERIZOWTIE, B1200emEe
FICEERBOFRAABRTRAL DI EHFTE L. Rl
TREE D 728 12 19824F ~ 199048 |2 5 7 HEFE 1340
258 ), FEBIMERE S S & HBMIRE I~
OREEASR SN, 198241243, L EBIMERGHESS (B

F 4. RIERECN ERF O MERETE A5 1% ( VESE

" 19824F  19834F  19844F  19854E  19864F  19874F 19884 19894 19904

s (S 1E) (F2E) (H3E) (E4E) (B5E) (B6E) (B7E) (HemE) (59 M)
HHECC107 1(2) 1(2) 1(2) 1(2) ‘ '
» CC108 6(13) 4(8) 4(8) _
» CC110 2(4) 1(2) 1(2) 2(4) 2(4) 1(2) 1(2)
» CC120 7(15)  6(13) 4(8) 2(4) 2(4) 1(2)
» CC130 1(2) 1(2) 1(2) 1(2) 1(2) 1(2) 1(2) :
» CC150 : 2(4) 3(7) 3(7) 2(5)  2(5)
» CC170 1(2) 1(2) 1(2) 1(2) 1(2) 1(2)
» CC180 3(6) 3(6) 4(9) 3(7) 2(5)
» CC700 1(2) 1(2) 1(2) 1(2) 1(2) 1(2) 1(2)
» CCT20 10(21)  6(13) 4(8) 3(6) 2(4) 1(2) 1(2)
». CC780 2(4) 2(4) 3(7) 3(7) 3(7) 2(5)
» CC800 4(8) 7(15) 8(15) 7(14) 3(6) 2(4) 2(4) 2(5) 1(2)
» K1000 1(2) 3(7)
» E3 =X 8(15) 13(25) 19(39) 21(46) 23(51) 22(52) 24(57)
a-V¥-D 1(2) 1(2) 1(2)
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» STKR \ 3(7)
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»  MEK3100 1(2) 2(5) 1(2)
I ACM30-5031(2) 2(4) 2(4) 2(4) 1(2)
OCD 9 1(2) 1(2) 1(2)
F DM 1(2) 1(2) 2(4) 1(2) 1(2)
RFEk 1(2) 3(6) 3(6) 2(4)

& & 48(100) 48(100) 52(100) 51(100) 49(100) 46(100) 45(100) 42(100) 42(100)

*I1—-N¥—-SPx&tL
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B2 XA YDOEELEHTE (B TH™)
BANEPOPM) TFNAXBELO M) T T ZIVAX
L& aHEE (1988— 19904 )

oW E OB,k o®m R Fr, LB F R, b A

Hygienic Chemical Studies on Organotin Compounds (VI)
Content of Tributyltin and Triphenyltin Compounds
in Fish and Shellfish (1988—1990)

MASAHIRO TAKEUCHI**, KAZUKO MIZUISHI* *, HIDEO YAMANOBE* * and HIROSHI NAKAMURA* *

Tributyltin (TBT) and triphenyltin (TPT) compounds in fish and shellfish have been determined by electron
capture detection gas chromatography to investigate organotin pollution which is derived from antifouling
paints for ship bottoms and fishery firm nets. The 88 kinds and 500 species in the total of fish and shellfish
samples were obtained in the Tokyo central market during three periods from April, 1988 to March, 1989 (fis-
cal 1988), from April, 1989 to March, 1990 (fiscal 1989), and from April, 1990 to March, 1991 (fiscal 1990).
Those samples consisted of 5 groups: A) cultured fish, B) bay or inshore fish, C) offshore fish, D) shellfish and
E) others. The averages and their standard deviations of TBT in the samples were 0.072ppm and 0.126ppm
in fiscal 1988, 0.142ppm and 0.205ppm in fiscal 1989 and 0.161ppm and 0.231ppm in fiscal 1990, respective-
ly. The averages and their standard deviations of TPT in the samples were 0.207ppm and 0.314ppm in fiscal
1988, 0.221ppm and 0.296ppm in fiscal 1989, and 0.168ppm and 0.225ppm in fiscal 1990, respectievly. From
the statistical résults, it was concluded that the TBT level was increasing and the TPT level was decreasing
from year to year. These tendencies were consistant with that of the TBT and TPT amounts used as antifoul-
ing paints in Japan, and in addition, were in accordance with that of the monitoring results on TBT and TPT
of Tokyo Bay. As the results of the safety evaluation of fish and shellfish as food, it was revealed that the
TBT and TPT levels were not so high as effect to human health, although they were relatively high in the

case of cultured and inshore fish.

'Keywords DR YT F A X{LE Y tributyltin compounds, P VU 7z =V A X4t & triphenyltin
compounds, [ 75 ¥ ¥l antifouling paints, £ 43§ fish and shellfish, & & & content, =% 1 » 7
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Table 1. Results of fiscal 1988 (1988. 4 -1989.3)

Samples N Range(ppm) Average(ppm)  No. of overtolarence
: (TBT/TPT) (TBT/TPT) (TBT/TPT)
A ) ¥ 735 (Seriola dumerili) 1 0.34/0.37 0/1
227 ¥ (Pseudcarans dsntex) 2 0.14-0.64/0.32-0.72  0.39/0.53 . 0/2
N2 F(yellow tail, Siriois quinqueradiata) 5 0.02-1.01/0.22-0.39  0.31/0.27 1/4
______ ¥ 8 A (sea bream, Pagrusmajor) .5 0.10:0.20/0.05:0.53 0.15/0.27 _ 0/2
B )7 A4 F * (greenling, Hezagrammons Otakill) 2 0.00-0.01/0.00-0.06  0.00/0.03 0/0
7 F T(coger eel, Astroconger myriaster) 3 0.00-0.03/0.13-0.17  0.02/0.15 0/0
4 % & (grunt, Parapristipoma trilineatum ) 4 0.01-0.05/0.33-0.64  0.03/0.48 0/4
717 A (barracuda, Sphyraena Japonica ) 2 0.07-0.25/0.36-0.43  0.16/0.40 0/2
¥ Z (sillaginoid, Sillago japonica) 2 0.00-0.01/0.07-0.34 0.01/0.21 0/1
3 ¥ 1 (gizzard shad, Clupanodon punctatus) 3 ' 0.00-0.01/0.07-0.25  0.00/0.15 0/1
477 5 (Spanish mackerel, Scomberomorus niphowius ) 3 0.16-0.33/0.54-1.36  0.26/0.84 0/3
2 X %(seabass, Lataolabrax japonicus) 4 0.06-0.34/0.18-1.63  0.24/1.14 0/3
¥ 51 X (Labracogllosa argentiventris) 1 0.01/0.01 0/0
% F v # (hairtail, Trichiurus lepturus) 4 0.06-0.51/0.79-1.17  0.33/0.97 0/4
v 5 X (flounder, Paralichthys olivaceus) 2 0.00-0.01/0.01-0.12  0.01/0.07 0/0
K5 (grey mullet, Mugil csphalus) 3 0.00-0.02/0.00-0.08  0.01/0.04 0/0
<7 ¥ (horsemackerel, Trachurus japonicus) 5 0.00-0.02/0.02-0.16  0.01/0.11 0/0
24 7 ¥ (sardine, Sardinos melanosticta) 5 0.03-0.16/0.05-0.80  0.09/0.29 0/2
<2 % L £ (marbled sole, Limanda yokohamae) 2 0.00-0.00/0.01-0.02  0.00/0.02 0/0
<+ %7 A (harvest fish, Pampus argenteus) 2 0.06-0.14/0.43-0.54  0.10/0.49 0/2
C )7 # ¥ 1 (Paracaesio xanthurus) 3 0.00-0.01/0.01-0.03  0.01/0.02 0/0
% X A 1 (Paracaesio xanthurus) 2 0.00-0.00/0.01-0.01  0.00/0.01 0/0
717 # (bonito, Katsewonus pelamis) 2 0.00-0.02/0.00-0.01  0.01/0.01 0/0
% ¥ (bighand thornyhead, Sebastolos macrochir) 3 0.00-0.00/0.00-0.03  0.00/0.02 0/0
¥ A U= 70 (Thunnus albacares) 2 0.03-0.03/0.00-0.07  0.03/0.04 0/0
X X ¥ 1 (Baryx splendens) 2 0.00-0.01/0.10-0.10  0.01/0.10 0/0
4 > (mackerel pike, Colorabis saira) 4 0.00-0.01/0.00-0.01  0.00/0.01 0/0
A4 b 55 (walleye pollack, Theragra chalcogramma ) 2 0.02-0.03/0.00-0.00  0.03/0.00 0/0
AV * A 71 (sagittated calamary, Todarandes pacificus) 2 0.00-0.05/0.01-0.02  0.03/0.02 0/0
b ¥ F (flying fish, Prognichthys agoo agoo) 4 0.00-0.03/0.00-0.02  0.01/0.01 0/0
¥ 73(mackerel, Preumophrus Japonicus ) 5 0.00-0.08/0.00-0.43  0.04/0.16 0/2
< % 5 (cod fish, Gadus macrocephalus) 1 0.01/0.01 0/0
A A % H VA (frog flounder, Pleuronichthys comutus) 1 0.00/0.00 0/0
A I 7 1 (tuna, Thunnus thynnus) 1 0.00/0.00 0/0
A1) £ 7 (calamary, Doryteuthis bleekerisquid ) -3 0.02-0.04/0.00-0.04  0.03/0.02 0/0
D)7 % 44 (ark shell, Andara (Scapharca) broughtonii) 3 0.02-0.16/0.00-0.09  0.08/0.04 0/0
7 4] (short-necked clam, Tapes (Amygdala) japonica) 4 0.01-0.09/0.01-0.42  0.05/0.18 0/2
71 ¥ (oyster, Crassotrea gigas) 6 0.16-0.32/0.14-0.41  0.28/0.30 0/5
2 = LY (prawn, Sebastes itinus) 4 0.00-0.05/0.00-0.02 - 0.02/0.01 0/0
N ¥ (prawn, Metapenaeus joyneri) 2 0.01-0.03/0.18-0.19  0.02/0.19 0/0
20 7 H A (Neptunes (Barbitonia) arthritica) 1 0.01/0.00 0/0
2154 H4 (ivory shell, Buccinidae) 2 0.00-0.01/0.00-0.01  0.01/0.01 0/0
% A 7 % A (razor shell, Atrina (Servatrina) penna ) 1 0.08/0.18 0/0
INF i A (trough shell, Mactra chinensis) 3 0.06-0.11/0.02-0.28  0.08/0.11 0/1
N2 2 (clam, Meretrix lusoria) . 4 0.00-0.04/0.00-0.09 0.02/0.02 0/0
& ¥ F A A (scallap, Patinopecten yessoensis) 3 0.09-0.20/0.08-0.43  0.15/0.22 0/1
KRy F T A (Spisula (Pseudocardium) sachalfnensis) 1 0.03/0.02 0/0
<5 %' 4 (razor clam, Solen strictus) 3 0.01-0.13/0.01-0.06  0.07/0.03 0/0
3 VA A (trough shell, Tresus keenae) 3 0.00-0.00/0.02-0.02 0.00/0.02 0/0
E )Y ¥ 2 (corbicula, Corbicula(Corbiculina) leana ) 4 0.00-0.04/0.00-0.14  0.02/0.04 0/0
Total 141 0.00-0.92/0.00-1.63 0.07/0.21 1/43

A )Cultured fish, B )Bay or inshore fish, C )Offshore fish, D )Shellfish, E )Others
Values of 0.00 mean lower than 0.005 ppm.
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Table 2. Results of fiscal 1989 (1989.4-1990.3)

Samples N Range(ppm) Average(ppm) No. of overtolarence
(TBT/TPT) (TBT/TPT) (TBT/TPT)
AT v 28F (Seriola dumerili) 1 0.07/0.36 0/1
27 ¥ (Pseudcarans dsntex) 9 0.03-1.05/0.29-1.46  0.36/0.65 1/9
N2 F(yellow tail, Siriois quinqueradiata) 9 0.01-0.61/0.04-0.94  0.23/0.40 0/8
< ¥ 4 (sea bream, Pagrus major) 11 0.0.-0.38/0.04-0.37  0.20/0.17 0/4
B)7 4 + £ (greenling, Hexagrammons Otakii) 3 0.01-0.05/0.06-0.18  0.03/0.11 0/0
A4 ¥ % (grunt, Parapristipoma trillineatum ) 5 0.00-0.07/0.00-0.30  0.02/0.11 0/1
4 ¥ &F (croaker, Argyrosomus argentatus) 3 0.06-0.16/0.44-1.55  0.10/0.82 0/3
& = Jp ¥ I Scorpaenopsis diabolus) 1 0.00/0.27 0/1
7% X (barracuda, Sphyraena Japonica) 1 0.22/0.17 0/0
4 (dorado, Coryphaena hippurus) 1 0.06/0.11 0/0
2 X % (sea-bass, Lataolabrax japonicus) 6 0.06-0.35/0.25-1.28  0.19/0.99 0/6
% %1 ~X(Labracogllosa argentiventris) 4 0.02-0.04/0.02-0.20  0.03/0.08 0/0
% F 7 % (hairtail, Trichiurus lepturus) 2 0.11-0.16/0.26-0.26  0.19/0.26 0/2
=~ (nibe croaker, Nibea mitsukurii) 1 0.38/0.29 0/1
© 524 (Seriola dumerili) 1 0.10/0.11 0/0
¥ 9 X (flounder, Paralichthys olivaceus) 2 0.00-0.01/0.00-0.02  0.01/0.01 0/0
K& VA A (firefly squid) 1 0.00/0.03 0/0
K F (grey mullet, Mugil csphalus) 1 0.03/0.12 0/0
7 ¥ (horse-mackerel, Trachurus japonicus) 6 0.02-0.08/0.03-0.81  0.04/0.39 0/5
< 4 7 ¥ (sardine, Sardinos melanosticta) 6 0.01-0.18/0.09-0.32  0.08/0.12 0/1
< H' U A (right-eyed flounder, Limanda herzensteini) 1 0.00-0.02/0.02-0.05 0.01/0.03 0/0
<2 % L 4 (marbled sole, Limanda yokohamae) 2 0.04-0.06/0.36-0.50  0.05/0.43 0/2
A 23 )V {gopher, Sebastes inermis) 2 0.02-0.04/0.03-0.05  0.03/0.04 0/0
2y (Jananese bluefish, Scombrops boops) 1 0.00/0.19 0/0
C)4 4 ¥ a(Octopus fangsiao) 1 0.00/0.00 0/0
717 4 (bonito, Katsewonus pelamis) 4 0.01-0.16/0.02-0.04  0.06/0.03 0/0
% F ¥ (bighand thornyhead, Sebastolos) 2 0.01-0.01/0.02-0.02  0.01/0.02 0/0
¥ 2 X ¥ A (Baryx splendens) 4 0.00-0.01/0.10-0.32 0.01/0.18 0/1
B4 (salmon, Oncorhynchus keta) 10 0.00-0.10/0.00-0.04 0.02/0.00 0/0
4 % (mackerel pike, Colorabis saira) 1 0.01/0.02 0/0
AW A 4 71 (sagittated calamary, Todarandes pacificus) 5 0.03-0.06/0.00-0.02  0.04/0.01 0/0
24 b7 %5 (Walleye pollack, Theragra chalcogramma) 3 0.02-0.04/0.00-0.03  0.03/0.01 0/0
k ¥y 7 (flying fish, Prognichthys agoo agoo) 4 0.01-0.17/0.01-0.31  0.06/0.11 0/1
K v 4 ( Atka mackerel, Plewrogrammus azonus ) 2 0.01-0.04/0.03-0.03  0.03/0.03 0/0
<4/ (mackerel, Preumophrus Japonicus) 6 0.02-0.10/0.04-0.57  0.04/0.16 0/1
< ¥ 5 (cod fish, Gadus macrocephalus) 3 0.01-0.01/0.01-0.01  0.01/0.01 0/0
A1) A 7 (calamary, Doryteuteis bleekerisquid ) 2 0.02-0.03/0.01-0.01 ~ 0.03/0.01 0/0
D)7 % # 1 (ark shell, Andara (Scapharca) broughtonii) _ 2 0.00-0.04/0.00-0.01  0.02/0.01 0/0
7 4" ¥ (Sinonovacula constricta) 2 0.02-0.03/0.06-0.08  0.04/0.07 0/0
71 ¥ (oyster, Crassotrea gigas) 16 0.00-0.73/0.02-0.35  0.34/0.14 0/5
¥ v I (squilla) ’ 3 0.01-0.11/0.13-0.83 0.05/0.44 . ) 0/2
2N 77 A4 (trough shell, Macira chinensis) 2 0.03-0.12/0.00-0.09  0.08/0.05 0/0
N 7] (clam, Meretrix lusoria) 6 0.00-0.01/0.00-0.01  0.00/0.00 0/0
& % 7 41 (scallap, Patinopecten yessoensis) 14 0.07-0.93/0.03-0.41  0.43/0.20 2/6
2 VA A (trough shell, Tresus keenae) 1 0.03/0.13 0/0
E )7 2 (sweetfish) 2 0.00-0.03/0.00-0.01 0.02/0.01 3/0
4 77 F (char, Salvelinus pluvins) 2 0.01-0.01/0.02-0.02  0.01/0.02 0/0
3 ¥ 3 (corbicula, Corbicula (Corbiculing) leana) 1 0.00/0.00 0/0
A< 4 (Oncorhynchus) ) : 2 0.01-0.02/0.02-0.02  0.02/0.02 0/0
Total 180 0.00-1.05/0.00-1.55 0.14/0.22 3/60

A )Cultured fish, B )Bay or inshore fish, C )Offshore fish, D )Shellfish, E )Others
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Table 3. Results of fiscal 1990 (1990.4-1991.3)

Samples N Range(ppm) Average(ppm)  No. of overtolarence
(TBT/TPT) (TBT/TPT) (TBT/TPT)
A) YT ¥ (Psendcarans dsntex) 13 0.04-1.14/0.10-0.67  0.33/0.29 1/7
N2 F(yellow tail, Siriois quinqueradiata) 13 0.07-1.31/0.12-0.41  0.45/0.22 4/4
7 % £ (sea bream, Pagrus major) 13 0.07-0.73/0.08-0.85  0.42/0.28 0/6
B)7 A+ A (greenling, Hexagrammons Otakii) 7 0.01-0.03/0.04-1.23  0.02/0.36 0/2
7+ Z(coger eel, Astroconger myniaster) 1 0.09/0.20 0/0
4 4 % (grunt, Parapristipoma trilineatum) 2 0.01-0.09/0,10-0.27  0.05/0.19 0/1
4 ¥ EF (croaker, Argyrosomus argentatus) 2 0.10-0.12/0.34-0.65 0.11/0.50 0/2
A F ¥ (Seriola quinqueradiata) 2 0.03-0.04/0.15-0.17  0.04/0.16 0/0
71 3 71 (Cottus poltuz) 1 0.02/0.09 0/0
7 A{barracuda, Sphayraena Japonica) 1 0.23/0.25 0/1
# v 7%F(Seriola dumerili) 1 0.05/0.14 0/0
2 W17 L A (Liolsetta obscura) 1 0.02/0.04 0/0
2 9 ¥ 4 (black porgy, Acanthopagrus schlegeli) 1 0.08/1.02 0/1
oLy 1 0.02/0.02 0/0
270 A 25 (Sebasles itinus) 2 0.00-0.07/0.00-0.01  0.04/0.01 0/0
2 7 I U (gizzard shad, Clupanodon punctatus) 2 0.04-0.06/0.03-0.24  0.05/0.14 0/1
47 7 (Spanish mackerel, Scomberomorus niphonius) 2 0.00-0.75/0.08-0.78  0.38/0.42 0/1
< 4 7 (dorado, Coryphaena hippurus) 1 0.04/0.05 0/0
2 X % (sea-bass, Lataolabrax japonicus) 7 0.07-0.29/0.35-1.21  0.18/0.78 0/7
) 4 (Sebastes volpes) 1 0.10/0.08 0/0
=~{nibe croaker, Nibea milsitkurii) 2 0.20-0.33/0.25-0.30  0.27/0.28 0/2
v 5 74 (Seriola dumerili ) 3 0.05-0.14/0.02-0.22  0.09/0.14 0/90
& 7 X (flounder, Paralichthys olivaceus) 10 0.00-0.23/0.00-0.43  0.06/0.11 0/1
<7 ¥ (horse-mackerel, Trachurus trachurus) 2 0.01-0.06/0.05-0.07  0.03/0.06 0/0
2 4 7 ¥ (sardine, Sardinos melanosticta) 4 0.11-0.16/0.06-0.16  0.14/0.10 0/0
<24 L 1 (marbled sole, Limanda yokohamae) 1 0.01/0.02 0/0
7 IF (common flathead, Platycephalus indicus) 1 0.02/0.72 0/1
7 % 3 (octopus, Octpus vuigaris) 7 0.02-0.16/0.03-0.17  0.08/0.07 0/0
27 (Jananese biuefish, Scombrops boops ) 1 0.00/0.19 0/0
A 23 )V (gopher, Sebastes inermis) 2 0.00-0.03/0.05-0.08  0.02/0.07 0/0
7 J ¥ (yellow tail, Sirioia quingueradiata) 2 0.02-0.08/0.13-0.32  0.05/0.23 0/1
CY7FNAN 1 0.15/0.07 0/0
77 X7 /N¥(Thanaconus modestus) 1 0.16/0.05 0/0
% 2 4 0 (Paracaesio xanthurus) 1 0.00/0.01 0/0
* YA 1 0.00/0.02 0/0
77 % (bonito, Katsewonus pelamis) 5 0.01-0.06/0.01-0.04  0.02/0.02 0/0
% 2 (bighand thornyhead, Sebastolobus ) 1 0.02/0.00 0/0
F 7 ¥ (yellowfin tuna, Neothunnus macropterus) 2 0.01-0.02/0.02-0.04  0.02/0.03 0/0
¥ ¥ A % 1 (Baryx splendens) 3 0.00-0.01/0.15-0.30  0.00/0.20 0/1
44 (Oncorhynchus keta) 9 0.01-0.23/0.01-0.08  0.07/0.03 0/0
¥ < (mackerel pike, Colorabis saira) 2 0.01-0.02/0.01-0.04  0.02/0.03 0/0
AW A 4 # (sagittated calamary, Todarandes pacificus) 3 0.01-0.03/0.01-0.01  0.02/0.01 0/:0
R4V ¥ 5 (Walleye poliack, Theragra chalcogramma ) 1 0.01/0.00 a/0
b ¥'%7 % (flying fish. Prognichthys agoo agoo) 3 0.01-0.10/0.03-0.07  0.05/0.05 0/0
<7 ¥(mackerel, Preumophrus Japonicus) 3 0.01-0.52/0.05-0.11  0.19/0.08 0/0
D)7 % 4 1 (ark shell, Andara (Scapharca) broughtonii) 1 0.01/0.00 0/0
T 7' ¥ (Sinonovacula constricta) 4 0.01-0.28/0.00-0.06  0.14/0.03 0/0
7 7 ¥ (ear shell) 1 0.05/0.05 0/0
7 ¥ (oyster, Crassotrea gigas) 8 0.01-0.65/0.02-0.14  0.25/0.07 0/0
7 W ¥ (prawn, Peracus japonicus ) 3 0.00~0.01/0.00-0.01  0.00/0.00 0/0
¥ % T (squilla) 2 0.02-0.24/0.35-0.54  0.13/0.45 0/2
F 3K 1 (Panope japonica) 2 0.01-0.01/0.02-0.03  0.01/0.03 0/0
22 7Y (clam, Meretrix lusoria) 7 0.00-0.01/0.00-0.01 0.00/0.00 0/0
& % 7 H 4 (scallap, Patinopecten yessoensis) 12 0.22-0.90/0.02-0.34  0.38/0.13 1/2
Ry X H A (Spisula (Pseudocardinm) sachalinensis) 3 0.04-0.13/0.03-0.09  0.09/0.07 0/0
I WH A (trough shell, Tresus keenae) 1 0.01/0.02 0/0
L5 4% A A (Mytilus edulis) 3 0.12-0.15/0.00-0.17  0.13/0.07 0/0
L= I 4 (blue mussle, Mytilus coruscum ) 3 0.03-0.28/0.02-0.18  0.14/0.08 0/0
E )7+ ¥ (eel) 5 0.00-0.01/0.01-0.16  0.01/0.01 0/0
Total 199 0.00~1.31/0.00-1.23  0.16/0.17 5/42

A)Cultured fish, B )Bay or inshore fish,.C )Offshore fish, D )Shellfish, E )Others
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Fig. 1. Annual change of TBT and TPT amounts as
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Fig. 2. Annual change of TBT and TPT content in fish
and shellfish

Vertical lines represent satndard deviations:
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Table 4. Results of Student’s t-test

(TBT) 1989 1990
1988 -3.220*** -3,773%**
1989 -(.761
***5<0.001
(TPT) 1989 1990
1988 0.040 1.976*
1989 2.126*
*p<0.05
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Fig. 3. Annual change of TBT and TPT content in
short-necked clam collected from Tokyo bay

Vertical lines represent satndard deviations.
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FHZAZESMOREEENTE (BEVIIER)
ABICH T3 EHIAZXLEDOERSf

X B M OFY, M A OE ®*, LEE F kY, b N BL*

Hygienic Chemical Studies on Organotin Compounds (VIII)
Distribution of Tributyltin and Triphenyltin Compounds in Fish

KAZUKO MIZUISHI*, MASAHIRO TAKEUCHI*, HIDEO YAMANOBE™ and HIROHI NAKAMURA™*

Organotin (TBT: tributyltin compound; TPT : triphenyltin compound) concentrations in muscular tis-
sue, liver, kidneys and gills of fish were observed. The fish samples purchased from the Tokyo Central Mar-
ket from May to October in 1990 were sea bream; Pagms major (cultured fish, 10 samples)and sea bass;
Lataolabrax japonicus(bay or shore fish, 4 samples). These organotin compounds, TBT and TPT, in the sam-
ples were determined as tributyltin chloride and triphenyltin chloride by elcetron capture detcetion gas chro-
matography.

In all muscular tissue, kidneys and gills, TBT was detected. Unlike in the latter two organs, the
1/10). 1t was
indicated that TBT was metabolized in liver immediately, while TPT was detected in all tissue and organs.

concentrations of TBT in the liver were very low compared with those in the muscles{under

Accodingly, TPT showed a tendency to accumulate in the tissue and organs since its metabolism or decom-
position is carried out slowly. The concentrdtions of TBT and TPT were relatively high in the gills so that
there might be two ways to receive TBT and TPT. One might be feed and the other might be branchial re-

spiration.

Keywords : ') 7 F )V A X{t&4) tributyltin compound, b ' 7 x =) A X{t&¥) triphenyltin compound,

2% A sea bream, A X sea bass, 7'M distribution, F5A muscle, FFHR liver, B kideny, T 5 gill
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BT 5 do> TBT RO TPT ih, #EROTYEEE
1, 2WRLE.

1. TBT TBTIX< %A, AXFDRTOMAMED
LR E Nz, FEEAD Y A O WRER, Rk,
HBE Oz 7 HTBTIRE O, WERADAXFIZ
HELTEWELZRLTEY, BEAMICHERNE LT
RSN T 5 TBTLEYMDEENR LN TS,

B AR C OB EIL, ~ 44 Ti20.26-0.80 #g/g
(F30.50 pg/g) THH, AXFTIX0.08-0.32 1g/g
(E350.20 ng/g) THh o7z, FFEP TBT #EE, <5
4 TIEND (BHBRS, 0.01 xg/g Kifl) -0.17 ng/g

Table 1. TBT and TPT content in Madai (Sea bream, pagrus major)

TBT TPT

No Muscle Liver Kidney  Gill  Muscle Liver Kidney  Gill
1 0.16 0.14 - 0.44 0.23 0.38 — 0.13

2 0.48 0.11 0.57 0.40 0.26 0.26 0.30 0.14

3 0.61 0.01 2.42 0.39 0.31 0.56 0.56 0.25

4 0.31 0.01 1.06 0.49 0.30 0.25 0.09 0.13

5 0.43 0.04 1.02 0.63 0.39 0.49 0.56 0.16
6 0.75 0.17 1.16 0.34 0.41 0.39 0.59 0.20

7 0.80 0.01 2.36 0.47 0.85 0.70 2.08 0.51

8 0.26 0.01 0.55 0.10 0.17 0.16 0.33 0.11
-9 0.32 ND 0.62 0.22 0.18 0.11 0.24 0.09
10 0.47 0.02 1.15 0.30 0.19 0.08 0.18 0.10
Range 0,26- ND- 0.55- 0.10- 0.17- 0.08-  0.09- 0.09-

0.80 0.17 2.42 0.63 0.85 0.70 2.08 0.51

Mean 0.50 0.05 1.21 0.38 0.33 0.34 0.55 0.18
relg

ND=less than 0.01 xg/g

Table 2. TBT and TPT content in Suzuki (Sea bass, Lalaolabrax japonicus)

TBT TPT
No. Muscle Liver Kidney Gill Muscle Liver Kidney Gill
1 0.13 ND 0.20 0.21 1.03 1.79 1.02 0.68
2 0.32 ND 0.40 0.25 1.21 2.07 1.63 1.10
3 0.26 0.01 0.74 0.33 0.54 0.71 0.88 0.44
4 0.08 ND 0.12 0.06 0.36 0.41 0.49 0.24
Range 0.08- ND- 0.12- 0.06- 0.36- 0.41- 0.49- 0.24-
0.32 0.01 0.74 0.33 1.21 2.07 1.63 1.10
Mean 0.20 0.002 0.37 0.21 0.79 1.25 1.01 0.62

rglg



88  Amn. Rep. Tokyo Metr. Res. Lab. P.H., 42, 1991

Table 3. Ratio of TBT and TPT concentration of liver, kidney and gill to muscle

(TBT) Liver/Muscle  Kidney/Muscle Gill/Muscle Liver/Kidney
sea bream 0.10 2.42 0.76 0.04
sea bass 0.01 1.82 1.05 0.005
(TPT) ‘
sea bream 1.03 1.67 - 0.55 0.62
sea bass 1.58 1.28 0.78 1.24

(F350.05 «g/g) BRUSAX % TiE, ND-0.01ug/g (P
10.002 ug/g) THoiz.

AE AR & BFI O TBT B E OFHED I (B 5
RHKE) 2RKDEL 2, RIWRTLHIE, =511
0.10R TR XF130.018, WFRH0.ILUTThY, I
[T TBT BB A5 PO IC I L TR WA R S
iz, Z OEENIFEICHEAT L7 TBT L& ik iy
AR PIBTEINER SNV EEZ LN D,
— B O TBT #1251 $%0.55-2.42 pg/g (F
¥1.21 pg/g) RUTAXFH, 0.12-0.74 /g (£
0.37ug/g) THY, WTFRHFH LY IBWEERL
7z, B EHBRAMBOTBTIEEOFSEOL (B
AL T, ¥ 42228 0AX%H1.82TdH - 7.
WIhb, B DIBENEC, 7o, BB
DEHEDITIE~ ¥ 4 TIF0.04R VA X FT0.005%
AL, FFRICHESTBT e idERIcEFEshs L
HEECHo7. = 5H TBTEEW, ~&FAH
0.10-0.63 # g/g. (F10.38 ng/g) P A X F 38
0.06-0.33 «g/g (0.21 ng/g) D#MHETh o7z, FHE
rRLE, WELRERRPoL. BTOAEDII DS
C TBTALEMPREENTWA Z Eh b, HKREPIZERM
LTwa TBTALEWAS T 7 IERIC X Y iEKkeH =5
AR L VIIEESNEIDELEZ OND.

2. TPT TPTEFARUAIFHRTOEE - BE
ORI SN TBT OBFELBELRY, TPTEEIR,
FIB DY F A L Y RHEAD R X FOFIEMEMMER
b7z, ZOMEEEIMHERERO TPTLEWICL 2
BB REPRIEIE > TWAZ L ERLT WA,

AR TPT BB~ 5 10.17-0.85 xg/g (F35
0.33pg/g) RO AKX %0.36-1.21 ng/g (F30.79
g/g) THY, FHETIEFNRFR, 0.08-0.70 ng/g (F
350.34 pg/g) BU0.41-2.07 pg/g (F31.25 ng/g) T,
F /- TI20.09-2.08 «g/g (F350.55 ng/g) B
0.49-1.63 xg/g (EW1.01 ng/g) Th o7 HRHE
EIFROTFERE DL (IR, AN 2R LAL

A, BIWRTLHIZ, w5 AH1.03, AXFD%1.58
THY, VTR LU ETHBICERT 2HAND -
7z. BRCAEBAOBTFIEENE CERAER LT,

AR E DD 51.79 pg/g (FHPIREETIL1.03 2g/g)

BUr2.07 pg/g (M, 1.21pg/g) ZRBLZZDDHD 5
foo Bl &h o P EE O TBT (F5rR4H
DEED 1 /10U TF) BL T, TPT A TR
Ho DEPELBRENRR TV M b o T,

MM E BRIC BT A FEREDL (FH/HAR
) B~ FAD 16TRUAIFHFL.28TH Y, 1.0
%R L, TBT &FHERIZ TPT (ZAFAIMME & v BIZ D
EEE B S N T VRS A SR S BB
TPT 3R D 130.62-1. 24 DEFA T, FFHE & B
BIFBBEDEEZNESLS RoTvA. TBT DBED
0.02-0.005iZ HBE L 745525 & TBT & 1 TPT ASHFiE

B BEIRTW BRI Db 5.

L5 RTPTEE I~ 571 2%0.09-0.51 ng/g (F150.18
rgleg) ROAXX4%.24-1.10 ng/g (F3590.62 2g/g)
Thotz, TITHRBEEIFICHEBEAICEVWERRALR
7. THEEMEBHOBA~NOBEL EOMEEH LD L
TWAHHDEEZLNS.

3. RSO

YA DOWTDOHRAME FiE, BREROTS 4
TBT K OF TPT i FEIZ O W T OB K LR 4 IR L.

Table 4. Correlation coefficients of TBT
and TPT concentrations of mus-
cle, liver, kidney and gill of

madai

Liver Kidney Gill
Muscle |0.71/0.94 0.92/0.94 0.90/0.98

Liver 0.42/0.85 0.61/0.95
Kidney 0.85/0.96
TBT/TPT
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TBT G 5 I — = 7 B1450.90, A — B A%0.92
ThHY, HHEAKE T ROBRERICE TSRS
N7z, TPT TRRFGRAME K TREVLSHEHE
DB FREA0.85-0. 98N HEAICH W THETH -
7z. TBT RO TPT iRkBEEHICHAMAME— = 7 MIZS V4
BERERONE Z L5 HAD TBT LI TPT OHY
AHILEE (EHESH) Oan LK (ZIHR) 25
birbh, 2BON) AKERIH AL EPFHL LT
Holz. TFMRIZE HEREINS FELBIVERTSH
AZENIHTE.
4, EFENRHERR

B L D BED B\ I3 S RIS X D #EK D O EE
AIER SN/ TBT RUSTPT i3 M8k - 7B ICBATL

R IR SN, EREFNROEASHIED D o 7.

TBTIERGAMAE — T 5, RHPIHE—SRE CHEMEL
B %o T B DI & ORISR Z & HBELS
N7z TBT O EMH - BE~NOBITRORHHEN R
BoTWAIENEZ NS, B TIRBITHRER
R HHEINBD (EWFEWEFHE) K
EESHAESEL D 1 /10T LK o TW A,

TPTRE XM - BEMCTEVWENHBEEGRERL
TWBIENs, Mk - HEOTPTOMNHEEILEN
D H D VI ELEIE, BRENL TPTHFZ0E
TRAT - BHTHHEMIH L LEX OND.

¥ & O

19904E 6 A > S [F4E10H ORICHEEHFEMRH TAF L
7-EEEA (T A, 10/ LR (RXF, 4R
1) oW (HRMAE), TR BBRLOZIH0
TBT RO TPT ELHIEL, Zho KNS 2 BRE
L7, .

TBTIZZ ¥4, AXFHITETOHME, BFREY
ZIMLREENTE Y, FHPEERRRE & B

5 OBE L OMIZEMEEENR N —HFETOR
BRGNS, BRIC AR R TR E A LR
BFELTFCTh o7z, FHABEIRNZ 2 LFRTO
TBT fUBHEEASE L Z EASERC & /. T -0,
JFBE, SRR LT B TBTRE OFHEIL T b HEE
BOTYAOHPRBEOAIF LV E L, BRI
Ao T A TBTILE DR ERR b .

TPT B COFHAME - T - TR 7054k
a7, B - BFEREIHER CIEDHEER
HAHNTWAHI Epd, BESIA TPT ORH - 5
HEILESZOE TR - BEICBT - ERL TS
dDEEZLND. TPTIREIZ VY[ L ) AXF DR
BWEMAH 0, SR ERO TPTLEWIZ L 5T
YeASIEIBIZIE - TV B Z EBHL P TH 5 7.

TBT, TPT & b XML = 7 FREDOH THE
A% ), TBT R TPT DEE LY AARKIZAE
DA BT LT ER (HAH»oORIL - FE) ThsisZ
EHHRITCE

X
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LARBOHETTRE
WEn % X* fr A E WY ok B R F

LE 2 F* 9 &

A*

Content of Fifteen Trace Elements in Brown Rice

HIDEO YAMANOBE*, MASAHIRO TAKEUCHI*, KAZUKO MIZUISHI*
KIYOHIDE EBATO* and HIROSHI NAKAMURA *

Keywords : £ & determination, & JT3% trace element, FARH correlation, K brown rice, FRFRILTHT
atomaic absorption spectrophotometry, &JEWKFHERE 7T X< (ICP)inductively coupled plasma(ICP)

#

197048 1T AR AR BT, TROBRALNE(C &

LC1.0ppm Ki) ASHlE SN TURINT TLEEH
BIOWTREAHE SN TS, TRbIZEHET
DUFRELIRT A2 L1, SETEOHBEMECER
DREBEDFMO—BIN R 5 Z AR ENEA, TF
WEr, RE, EEBOIEB L UBASICL TR
LEEZLNBDT, BICbz o TEBEOERFHIE
THLENHD. LhL, ThITOREIIHEREICB
F5505%L, LrbETLEL  FICHE L 86
BIFEAERV. F2T, L IX1972F DRTEIRE &
LTERL T 2HBABATKOBESRHFLERED B

mj

ELTEFEESMERVEREFEZEA I X<
(ICP) R CHME T BE 2 15765 (Cd, As, Cu,
Cr, Pb, Sn, P, Sb, Mn, Fe, Mg, Sr, Ca, Zn, Ba)
AL
E B

1. B8 19844E 7% 5 19874E D 4 4E R BB HRPIIC IR A
SNA TR0 (SEIS0RE) DS b, DBEHK
REOLTEEHY, $H=TF, aver)BLUOF
GV FDOLBIFEERY, FEBICEERICHB L
100MR A (FE2DME) 2 B & Lz, RLICEKEOANR
RT.

2. % #F3Iv4(Cd), vR(As), #(Cu), 71

F 1. BN L 728040, MRS L UERS
LA ‘84 '8 86 87 &t EH

TEeHY 2 4 2 10 18 HHRE, SFE, HHEHE
RBBE, IEE, TEE

Y= 9 7 9 6 31 EFE, BEE, 1WEE-
ERE, WmEE '

avehy 11 9 8 4 32 ERE, WEBE, mBE
WARE, KR, TEE
BEEE, BILE, AR

FI=TF 3 5 6 5 19 EFE, KHEHE, WEE

' REE

&t 25 25 25 25

100

* AR LT AR SEpT B LR AT AT 7E R 169 IREHFTHEXE AR 3-24- 1
* The Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunin-cho 3 chyome, Shinjuku-ku, Tokyo, 169 Japan
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£ 2. ICPEEOHERESD L ORI EILFEEREE
W (om)  FME(xg/e)  HIE (xg/e) ] (%)
Sn 189.9 25.0 23.8 95.4
p 213.6 250.0 267.0 106.8
Sb 217.5 5.0 4.92 98.4
Mn 257.6 10.0 10.34 103.4
Fe 259.9 12.5 12.42 99.4
Mg 279.6 250.0 172.8 69.1
Sr 407.7 5.0 5.01 100.1
Ca 422.6 50.0 49.8 99.6
Zn 213.8 25.0 25.9 103.6
Ba 455 .4 5.0 5.04 100.7
4 (Cr), $(Pb), AA(Sn), W ¥(P), 7TVYFEV REORINEL L PRIEHBEILRD L) ICHER L.

(Sb), =¥ (Mn), $k(Fe), =7/ &7 4(Mg), A
FavF ey L(Sr), BN A(Ca), B(Zn), BE
U831) v 4 (Ba) DREHERE - FGMBE TR (R RO F
WSS 1000ppmiE AR 2 M EAR L TR L7
FOMORFIALHETEGRROFELBRIERAR
EEHW
3. B FETRCHWEBRIANIT Y A VAV R
v Y 3IF v N8 Spectr AA-400BI % fEA L 72, K
oz EFHEOKRIWREEBVCA-T6M %,
F727 b— A L ABETROGRE RO GTA-968 %
CER Lo 2. BRARFERE T X< (ICP)FES
HiZid Jobin Yvon #H34 JY48 P B & L /2.
4, ABRBHOARLSLIVRE 1) CdBLUCu K
H5.0g IR0 B RIS 2 O A R (R A HER
B THIEBEH R EEL, 71— AR TR
THE L7z, REEBREORINEL5.0% D b, EEMRE
3.0% L FThotz. 2) As: H#E1.0g % ek
(BREMRBIE) VI fE > TERSM L, H%20% 3
At ) v AVEHE2.5m] B X UURIERR4 .5ml B N2 TKT
50ml & L7z, AREOBEUREIZB% L L, FEIRI3.5%
UTFTdho7. 3) Cr RUPb: #AH2.0g #IBRDMHE,
0.1 %MEEAR Tloml IFRBL, ThEflEme LTy
L AL ARFR G CERE L. NBS No.1575 PINE
NEEDLE # F W7z m I & ik Cr #%101.2%, Pb 7°
107.4%, ZEEHREUE Cr $54.6%, PbA53.0% Th - 7.
4) FOMOTTE I HKB1.0g FRD, B BEFRR
Rk v b7 L — b ETERSRE, @IEERSET
WET AT CHEB LA, SHERICO.5NIEREE X 10m
CUTHIER E L. WER ICP BESHED T o 7.

FThbb, TH5.0g R CTRE LK, R
QIR L7 B L) ICETEERML7:. Mg L
HITITEER 2 BIINERDIE S N2A, Mg RIS
69.1% T o 72 DT DD S REMEWIE L7
ERESLUER

BICEOBREGH, FHBLUEERETZEIIRL
7o BECHEShTOARKRL BT AL, HOLYR
Cd 0.11 £ 0.048ppm, Cu 2.82 + 0.520ppm, Zn 20.5
+2.333ppm, Mn 26.0 & 6.474ppm, B F & 213 Cd

0.094 £+ 0.098ppm, Cu 2.81 £0.78ppm, Zn 1.91%
#£3. TRkbhOTHEERE
T #:FH (ppm) 3+ SD(ppm)
Cd 0.00 - 0.25 0.06 £ 0.06
As 0.00 - 2.20 0.21 £ 0.23
Cu 0.62 - 4.26 2.40 £ 0.60
Sn 1.44 - 9.53 3.33 £ 2.10
P 590 - 3520 2780 + 420
Sb 0.00 - 2.77 1.59 + 0.64
Mn 11.5 - 72.3 27.8 £ 7.9
Fe 6.9 - 33.3 11.7 £ 3.4
Mg 813 - 1320 1020 £ 107
Sr 0.12 - 0.60 0.26 £ 0.09
Ca 55.9 - 130.0 80.3 + 13.4
Zn 12.3 - 42.0 19.2 + 5.2
Ba 0.07 - 1.46 0.39 + 0.26
cr* 0.004 - 0.024 0.011 £ 0.004
Pb* 0.006 - 0.096 0.033 + 0.019

N 100 *N:49
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Cd py 008 ppa HEEZ 0.06 s As Fi 020 ppn INKERE 0.29 ppe

0,000 ~0, 025 03 ~0;07 Ju——
0.025 ~0, 050 12 ~0.34
076 <5100 TR i
0,100 ~0.135 8 ~0.35 p—
0,126 ~0, 160 4 ~a.tg :1-
0.150 ~0,175 meed ~0.4 oh
0,175 ~0,200 -o.:a ul
0.200 ~0, 335 w2 ~0,83
0.225 ~0,250 wm2 .63 ~0.70 wml
0,250 ~0.275 W1 0.7 ~ 1
S n .3,93 ppn DK 220 ppa
Su Oy 20w KEEE 0.60 e Fi9. 000 BN
0.00 ~0.4010% X 100 ~2,00 pemme— 2§
040 ~h8 "g 2,00 ~3,00
0.80 ~1,20 s N
1,20 ~1.60 e { igg ~;gg :,1
1,60 ~2.00 pewammm——— . 3 3
2,00 ~2.40 e 5,00 ~6,00 pw3
2,40 ~2.80 8,00 ~7.00 12
2,80 ~3.20 20 .00 ~8.00 I
120 .80 s 8,00 ~0.00 M2
R 6,00 ~10,00 §1
® T 2780 ppo BKMAX 420 o Sv T 150 ppa (RIS 0,64 ppu
1500 ~1700 w2y 0,00 ~0.30 g
1700 ~1500 mea2 0,30 ~0,60 [
1900 ~2100 < 0.60: ~0,80 ¢
2100 ~2300 3 0.80 ~1,20 9
2300 ~2500 13 1,20 ~1.50 30
2500 ~2700 1 L50 ~1,80 sesssessessmemmmmme | {
2700 2000 17 130 ~2.10 e}l
2900 ~3100 24 “g ~2.40 (————— |
3100 3300 17 A0 ~2.70 Jem——T
3300 ~asco&c 270 ~3.00 }-—c

MIIL g 28 e REAR 0 pa Fe T 1.7 ppa IKREE .4 ppm

10,0 ~I15,0 w2y 60 ~ 7.5 mm3%
15,0 ~20.0 8 1.6 ~10.0 U
43

20,0 ~25.0 28 10.0 ~125

26,0 ~30,0 d 12,5 ~15,0 19
30,0 ~35, ¢ pEEARSTA———— ) 16,0 ~17.5 8

35,0 ~0,0 pm—m— 1.5 ~20,0 21

40,0 ~45.0 m2 20,0 ~26

45,0 ~50,0 M1 22,5 ~25,0 X1

50,0 ~ 1 %0 ~ 1

s
Mg T 1000 e RBEE 107 pra & 0.28 ppn KNS 0,08 pra
800 ~ 860 4 g:g ~3ég wix
~ " 16 ~0,

880 ~ezo 02 oot

920 ~ 880 i 0.25 ~0,30

580 ~1040 3 030 ~0,35

1040 ~1100 0.35 ~0, 40

1100 ~1180 gl‘os ~ggg

b i

0,85 ~0.60

1280 ~1340 0,60 ~0.65

Ce gy 0 BEAE 154 Zn 4 10.2pm [KNEE 5.2
$0,0 ~ 68,0 ymg2 § 12,0 ~15,0 emewmm——13 §
58,0 ~ 68,0 7 15,0 ~18,0

8.0 ~ .0 - _ 18,0 ~2L. 0 e————— 0§
7.0 ~ 82,0 L0 ~24, 0 ——i
82,0 ~ 60,0 13 24,0 ~27,0 m-3

90.0 ~ 88,0 1 27.0 ~30.0

980 ~108,0 5 30,0 ~33.0 §1
108,0 ~114.0 2 35,0 ~36,0 2
114, 0 ~122.0 w2 38,0 ~39,0 ¥1
122.0 ~130,0 - 39,0 ~42.0 ¥l
130.0 ~138.0 1 2.0 ~45.0 M

B e ®y 0.9 IRSEE 0.2 o c = & 0.011 ppa  INHCEIE 0,004 ppn

0.003 ~0. 008 108
9.006 ~0.009 22

“ 0,008 ~0,012
0,012 ~0,015 %
0.015 ~0,018 10

0,018 ~0,021

0,021 ~0,024 1

0,024 ~0. 027 W2

P b F0.000 ppr  IRISEE 0.019ppn

0,005 ~0.015 10%

0,015 ~0.025 2
0.025 ~0,035
0,035 ~0,045
0,045 ~0, 055
0,055 ~0, 065
0,068 ~p, 075

0,095 ~0,105

X 1. IETHEDC AT T A




B O® O

2.4ppm, Mn 26.5+7.2ppm EEHELTHB Y, T,
ICP B BAHRICE D ENREFER Lol 5
Y95 H12EFE(=5, Cd 0.09 +0.053ppm, Cu 2.530
+ 0.609ppm, P 2750 £ 155ppm, Mn 23.77 & 1.83ppm,
Fe 8.367 £ 1.807ppm, Mg 1317 + 66ppm, Sr 0.174 £
0.031ppm, Ca 69.16 & 5.56ppm, Zn 16.80 & 2.76ppm,
Ba 0.329 & 0.176ppm, Cr 0.017 £ 0.007ppm, Pb ND)
FHBLTCHEITFECETH - 7.
EITHELONEEZEMLIOLA M FATRLE &
NHLDER T ARERFICETNLETEEHED
HBRERGAEE LD LER LTS,

£ W 42, 1991 93

DEIERZEOEEEREAD 20, HEE< MY
AR TPE LERERLITRL. ZORPL 1%
DEBRBETHEEFRD LN -TEOMAEER, Cd—
Cu, Sn— P, Sn—Sb, Sn—Fe, Sn—Mg, Sn—Ca, Sn
—Zn, P—Sb, Mn=Fe, Mn—Ca, Mn—Zn, Mn—Ba,
Fe—Mg, Fe—Ca, Fe—Zn, Fe—Ba, Mg—Ca, Mg—Zn,
Sr—Ba, Ca—Zn, Ca—Ba, Zn—Ba®22#TH%. Th
5O AAE O THBHBEOFICE VS DIZDWTH
AR ERERER 2 IR L. ThoMEEOR VT
FOE B POUEHETREBELTBY, FEE
HIZBERD DR E B o 70,

¥¥>:Cd <T»:ily <$7>:Ca EN:i2n
8.30 150
o o ] , ]
° )
............................ ” 139 ). g
0.2 | ° ° ° 1 !
. o o ] R o )
o o L. ] 8
o ] 110 ° l
.............. o g 3
g.1e | : e [ i .
[ o e e O w |
i et TS T
050l 008 % o
Q.00 [ [T VU -og B2 R o TR O O PP : MR
o R —
-0.18 s 52 -
1 3 4 3 @
R = 0.4779 A= 0.05803 B= -9.062258 1EMERIE = 0.5999 A= 1.542547 B = 50,734217
<972:Fe <X»:2n <97>iFe <a:1>:l"g
48 49
B °
gg [ s e gp [ s
[} 8 . P
42 5] 1108 1308
MR - e.e18 A= @.445839 B =  3,175587 MY - 2.6178 A=  B.BI9T46 B =  -8,351359
F>iMg <I»:2n <H5rig <Ty:Ca
! 1500

g L o
HRER - e.e217

32 48
A= 12.684287 B = T72.696172

'ma' —
BRI - et919

90

118 130
A= 5.811615 B = 540,428373

2. BAMS L OCERER
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R, HEEHES P v 2R

TH#E Cd As Cu Sn P Sb Mn Fe Mg Sr Ca Zn Ba
Cd * *

As *

Cu * *
Sn kkk kkk k% kskok  %kokok kkk kkk *
P * % % * %

Sb

Mn * %k *k
Fe * % ¥
Mg

Sr * ok *k
Ca %k k
Zn * %k %k
Ba
TRRE- A EKE Rk k1% k* 2%  * 5%

= E g6, 13, 195-204, 1972

B LUREHOMETED/ Ny 7 77 FRED
TR, AREERPREREOVEIPLEETHE. X
K ETNEMBETEICOWTIE, 4FTELE o7
SO, TLERELTCERERTALEIANLZ
DREEEELHET A Z LASRB LT W2, AEE
B LCISTEROWEE, B EFe 5 hEEOR
HELTHEMERTELbDEEZS.

(RBFFE OB L H AR B A F R BOOREM MRS
P 2HEIH, ALRTHERERLL.)

X 73
1) #ZwE, BHYZlE BihE—, BHEDS 2f
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% v 5 1) —GC/MS-Selected lon Monitoring i.(C & %
B D Non-ortho-Chlorine
Substituted PCB NEE

A N A S )

BA*, kW fno=rt

Determination of Three Non-ortho-Chlorine
Substitued PCBs in Fishes and Shellfishes
by GC / MS Selected Ion Monitoring Method

TADAHIKO UETA*, HIROSHI NAKAMURA* and KAZUYUKI AKIYAMA ™™

Keywords : =775 — PCB, Coplanar PCB, non-ortho-chlorine substituted PCB, BB A0 b
257 /EE5HE, high resolution gas chromatograph mass spectrometry, #4414 fish and shellfish

-1 =

FeASE IZ BV TIXBERI474E (1972) 12 Polychlorinated
biphenyls(PCB) D #iE 7 & IZfE R S b L
HL, EEOSHRINF T TCELANMELRLLETS
RSN O PCB BROERFAEY IC LT,
WEEFELSHIEBNT L, HEEAMTRLEO A
M & RIS OPCBERIIH AT 5, —
F, RVELTNL =85 JFFT 2 (PCDD)RRY
f2fk o7 9 2 (PCDF) DAY T 2 BB O
Do B A & N B RALE Y ORE LS T,
PCB DHMICd N BICEUOBER BT LIS
OPCBEMAIHEAT B 2 LFHL ISR T S50,
IS ORMFITA N MIUCERRT LR VIEER
B4 ~6DHLNDTH Y, non-ortho-chlorine substituted
PCB ¥ 7zt Coplanar PCB(CPCB) LIEN S, 25D
CPCB 3 A5% { i3k D PCB S #TEETIBET5 2
ENTERN,

T/, BAAMEOEHELRL, ThOoZERTAHL
DICEIBREP OBEORBWSRENLETHS. Th
¥ T2 GC-ECD W & 5\ 3 B 5Bk GC/MS Selected
Ion Monitoring (SIM) 210 L 2 B BENME S L Tw
B, Wb PCDD % PCDF & OR#EM 254 % H
HeTnb0THY, HBORMEAIEFE ICHEMER 2D
KEBOFHAUETHICERMETHS.

EHSIIPCBBLUCPCB DA MERFEL LTHS
TRETALER & B fEEE GC/MS-SIM EiC L A EE TR %R
L, BNMEFDOPCBBLUCPCBOEFEFTHEL
DTHRET 5.

XBH &

1. AESAW T 24£(1990)4 A &y a3 4£(1991)
3 A ¥ TICR AR REGET IS ICAR LA EB LU
HEECTHEINIAZXF, T4+ ADOE55321E4H118
BRIETH 5. .

2, EERSLURE EHREF D3, 3,4, £-Tetra
chloro-biphenyl(C4PCB), 3, 3, 4, 4, 5, -Pentachloro
biphenyl(C5PCB) 8 & T 3, 3, 4, 4, 5, 5'-Hexachloro-
biphenyl(C6PCB) 3 FBERFE L V5 H I/ bDEHW
oo REFEREBLIUOBRER Y F v —T L EAF
Fr RV $/z, 70 U= id130C TLoRRE
| APVAR N2k :: LRV

3. AEOMLEE REEEEOTRRS HE
A X LTHW. Fig. NIRRT AF —LI1Z5E-> T PCBE
4B LU CPCBES#15T, Z® CPCB EI% % AERANR
L7

4, RKBEHLIUCAERME HEHEE T VG Analytical #
8 VG-70s BVE B 7 EHT Hewlett Packard 78 4 —
MY 75— (T673AR) T 5890ARIT Ry u< TS
7R R L CHV . MS JIEEH A 4 Y LEET0V,

* SRR A AR AT e T B L B b AT I S

%k BBUERSL BT AR SCRT BEL AR 169 BIEHERHIE X E AN 3 -24-1
% The Tokyo Metropolitan Research Laboratory of Public Health 24-1,
Hyakunin-cho 3 chome, Shinjuku-ku, Tokyo 169, Japan
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Homogenous sample 10g

Ethanol 50ml
KOH 3g

\
Saponification for 60min

Cooling and adding 50ml of water

Ext‘{‘actiori with 50ml-of Hexane
Hexane layer
Washed 3 times with 100ml of Water
Hexane layer
Concentrated to 5ml

Florisil Column chromatography
( ¢ 10mm, Florisil 3g)

Hexane 50ml
PCB analysis

———» Hexane fraction

6%diethyl ether 40ml

Y
6%diethyl ether fraction

Concentration

200 11 CPCB analysis

Fig. 1. Scheme for determination of non-ortho-chlorine

substituted PCB

FS oy TEHL00~200 x A, MEET 8 kV, HiFEE
5,000, SIM €= % —4 > C4PCB(m/z 289.9224),
C5PCB(m/z 323.8834), C6PCB(m/z 357.8444) & L
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Table 1. Concentrations (wet weight basis) of non-ortho-chlorine substituted PCB in fishes and shellfishes

"PCB( 1g/g) CAPCB(pg/g) C5PCB(pg/g) C6PCB(pg/g)
Sample N Range Mean Range Mean Range Mean Range Mean
Ainame(greenling) ’ 4 0.011-0.447 0.169 ND-145 - 61 ND-139 87 ND-27 11
Aji(horse-mackerel ) 4 0.002-0.027. 0.013 ND-439 161 ND-75 19 ND ND
Akagai(ark shell) 1 ND ND ND ND ND ND ND ND
Anago(conger eel) 1 0.023 0.023 44 44 46 46 ND ND
Bora(gray mullet) 1 0.066 0.066 112 112 ND ND ND ND
Hamachi(yellow tail)* 8 0.010-0.090 0.050 ND-271 134 ~ ND-277 115 ND ND
Higedara(gray hakeling) 1 ND ND ND ND ND ND ND ND
Hiramasa(amberjacks) * 1 0.102 0.102 574 574  ND ND ND ND
Hirame(bastard halibut)* 3 0.008-0.022 0.013 ND-395 192 ND ND ND ND
Hotategai(scallop) * 3 ND-0.017 = 0.006 ND ND ND ND ND ND
Ishimochi(croaker) 1 0.017 0.017 169 169 ND ND ND ND
Iwashi(sardine) 5 0.012-0.041 0.025 ND-304 102 ND-73 36 ND-92 18
Kajika(japanesre sculpin) 1 0.005 0.005 ND ND ND ND ND ND
Kaki(oyster)*® 2 ND-0.015 0.008 ND-164 82 ND-70 35 ND ND
Kamasu(barracuda) 1 0.038 0.038 33 33 19 19 ND ND
Katsuo(bonito) 1 ND ND ND ND ND ND ND ND
Kihadamaguro(yellowfin tuna) 2 0.002-0.012 0.007 ND-281 140 ND-44 13 ND ND
Kinmedai(alfoncino) 3 0.030-0.049 0.028 ND ND ND ND ND ND
Konoshiro(gizzard shad) 2 0.009-0.161 0.085 ND-521 261 ND-103 52 ND-10** 5.0
Kurumaebi(prawn) * 1 0.053 0.053 ND ND ND ND ND ND
Madai(sea bream)* 6 0.012-0.065 0.031 ND-211 95 ND-124 46 ND ND
Mutsu(japanese bluefish) 1 0.002 0.002 ND ND ND ND ND ND
Muurugai(mussel) 3  ND-0.002 0.001 ND ND ND  ND ND ND
Saba(macherel) 3 0.015-0.045 0.028 ND-238 79 ND-84 28 ‘ND ND
Sake(salmon) 2 0.021-0.026 0.024 33-35 34 34-49 41 ND-14** 6.8
Sanma(macherel pike) 2 0.005-0.009 0.007 52-186 119 16-46 31 ND ND
Sawara(spanish mackerel) 2 0.026-0.039 0.033 139-146 142 ND ND ND ND
Shiira{dorado) 1 0.019 0.019 ND ND ND ND ND ND
Shimaaji(striped jack)* 6 0.024-0.075 0.047 ND-214 80 ND-232 78 ND ND
Suzuki(perch) 40 0.015-0.819 0.197 ND-899 86 ND-254 66 ND-44 13
Tachiuo(hairtail) 2 0.028-0.197 0.113 ND-124 62 ND-44 22 ND ND
Unagi(eel)* 4 0.016-0.033 0.023 ND-165 73 ND-138 36 ND . ND
% 1 cultured % %k ! near the detection limit

N . number of samples
ND ! not detected




Table 2. Concentrations of TEQ from non-ortho-Chlorine Substituted PCB in Fishes and Shellfishes

R R #
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N I number of samples

ND : not detected
TEQ . 2,3,7,8-TCDD Equivalency Quantity

Calculating formula of TEQ9>
TEQ=C4PCBX(.001+C5PCBX0.15+C6PCBX 0,006

PCB CPCB  C4PCB/PCB  C5PCB/PCB  C6PCB/PCB C_PCB/ PCB TEQ

Sample N (pe/g) (pe/g) (%) (%) (%) (%) (pe/g)

Ainame 4 0.169 159 0.036 0.051 0.007 0.094 13.2

Aji ‘ 4 0.013 180 1.24 0.15 - 1.38 3.01
Akagai 1 ND ND - - - - -

- Anago 1 0.023 90 0.19 0.20 - 0.39 6.94
Bora 1 0.066 112 0.17 - - 0.17 0.11
Higedara 1 ND ND - - - - -
Ishimochi 1 0.017 169 0.99 - - 0.99 0.17
Iwashi 5 0.025 156 0.41 0.41 0.072 0.62 5.61
Kajika 1 0.005 ND - - - - -
Kamasu 1 0.038 52 0.087 0.005 - 0.14 2.88
Katsuo 1 ND ND - - - - -
Kihadamaguro 2 0.007 153 2.00 0.19 - 2.19 2.09
Kinmedai 3 0.028 ND - - - - -
Konoshiro 2 0.085 318 0.31 0.061 0.006 0.37 8.09
Mutsu 1 0.002 ND - - - - -
Muurugai. 3 0.001 ND - - - - -
Saba 3 '0.028 107 0.38 0.10 - 0.38 4.28
Sake 2 0.024 82 0.14 0.17 0.028 0.34 6.23
Sanma 2 0.007 150 1.70 0.44 - 2.14 4.77
Sawara 2 0.033 142 0.43 - - 0.43 0.14
Shiira 1 0.019 ND - - - - -
Suzuki 40 0.197 165 0.044 0.034 0.007 0.084 10.0
Tachiuo 2 0.113 -84 0.055 0.019 - 0.074 3.36
Hamachi* 8 0.050 249 0.27 0.23 - 0.50 17.4
Hiramasa® 1 0.102 574 0.56 - - 0.56 0.57
Hirame* 3 0.013 192 1.48 - - 1.48 0.19
Hotategai™ 3 0.006 ND - - - - -
Kaki* 2 0.008 117 1.03 0.44 - 1.50 5.33
Kurumaebe™ 1 0.053 ND - - - - -
madai * 6 0.031 141 0.31 0.087 - 0.45 7.00
Shimaaji* 6 0.047 158 0.17 0.17 - 0.34 11.8
Unagi 4 0.023 109 0.32 0.16 - 0.47 5.47
average 118 0.039 114 0.42% 0.091% 0.004% 0.52% 4.09
* [ cultured
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Table 1. pH of Imported Cheese
pH
Type Cheese No. of sample
Range Average+SD
Fresh Cream 9 4.3~5.7 4.91+0.4
Mozzarella 11 5.4~6.2 5.710.2
Ricotta 1 5.5
Washed Maroilles 1 7.6
Chévre 1 5.6
White mould ripened Camembert 8 5.7~7.4 6.8%£0.5
‘ Brie 9 6.4~7.6 7.1£0.4
Blue mould ripened Roquefort 1 5.7
Gorgonzola 1 7.1
Blue 7 5.2~7.3 6.21+0.8
Semi-hard/Hard Maribo 6 5.5~5.7 5.6%0.1
Samsoe 9 5.5~5.7 5.6£0.1
Egmont 5 5.2~5.5 5.2+0.1
N Gouda 21 5.3~5.7 5.5%0.1
Royalp 1 6.4
Edam 6 5.3~5.5 5.4%0.1
Cheddar 9 5.2~5.6 5.3+0.1
Mixed 7 5.4~5.6 5.5640.1
Gruyére 3 5.6~5.7 5.7x£0.1
Emmental 3 5.7~5.8 .5.7+0.1
Maasdam 1 5.8
Others 1  5.4~6.2 5.740.3
(n=131)

St IDF DFEZ, F5 3 VESLPBR LB
DIZHEH L THT o 72
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KGR, KBHE, TLVEASRUERZ FYERED
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Table 2. Sodium Chloride Content of Imported Cheese

Sodium chloride (%)

Type Cheese No. of sample
: Range Average+SD
Fresh Cream 9 0.6~1.1 0.8%0.2
Mozzarella 11 1.3~2.9 2.0+0.5
Ricotta 1 2.5
Washed Maroilles 1 4.4
Chévre 1 1.9
White mould ripened Camembert 8 1.5~2.5 1.8+0.4
Brie 9 1.2~2.,5 1.8£0.4
Blue mould ripened Roquefort 1 4.3
Gorgonzola 1 1.4
Blue 7 1.4~4.3 2.8t£1.0
Semi-hard/Hard Maribo 6 1.3~2.1 1.840.2
Samsoe 9 0.7~1.9 1.5%+0.3
Egmont 5 1.7~2.5 1.94+0.3
Gouda 21 1.4~2.8 2.3%0.5
Edam 6 2.5~3.9 3.3+0.5
Cheddar 9 1.2~1.9 1.6%0.2
Mixed 7 1.3~2.5 2.1%0.4
Gruyére 3 1.1~1.8 1.440.3
Emmental 3 0.3~0.9 0.6£0.2
Others 11 1.5~3.6 1.94+0.7
(n=129)
Table 3. Moisture of Imported Cheese
Moisture(%)
Type Cheese No. of sample
Range Average+SD
Fresh Cream 9 51.1~54.2 52.0%1.1
Mozzarella 11 38.4~49.4 44.6+2.8
Washed Maroilles 1 50.6
Chévre 1 53.1
White mould ripened Camembert 8 42.6~53.9 49.1+3.8
Brie 9 46.9~52.4 49.2+2.0
Blue mould ripened Roquefort 1 41.7
Gorgonzola 1 52.5
Blue 7 37.3~52.5 44.1£5.6
Semi-hard/Hard Maribo 6 38.2~41.6 39.7£1.3
Samsoe 9 39.1~43.4 41.7£1.2
Egmont 5 36.6~43.7 38.2+2.8
Gouda 21 36.0~41.6 37.2+7.8
Edam 6 29.2~47.8 39.445.5
Cheddar 9 30.3~36.8 34.4+1.9
Mixed 9 38.0~43.4 40.4+2.2
Gruyeére 3 33.0~36.2 34.9x1.4
Emmental 3 33.9~36.5 35.6+1.2
Others 1 38.6~49.9 43.31+3.5

(n=130)
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Table 4. Volatile Basic Nitrogen(VBN) of Imported Cheese

VBN (mg/100g)
Type Cheese No. of sample
Range AveragedSD
Fresh Cream 4 1~ 14 9+ 5
Mozzarella 20 6~ 25 13+ 6
Ricotta 1 15
Washed Maroilles 6 382~462 4224+ 56
Pont-1'Evéque 4 206~248 231+ 16
Livarot 3 168~206 188+ 16
Munster 2 206~290 248+ 42
Chévre 20 11~679 2081194
White mould ripened Camembert 21 28~693 189 +158
' Brie 20 55~273 151+ 71
Blue mould ripened Roquefort 20 98~336 206t 48
Gorgonzola 1 160
Blue 23 49~560 2981139
Semi-hard/Hard Maribo 22 15— 85 32+ 15
Samsoe 18 14~ 56 33+ 10
Egmont 20 7~ 29 13+ 6
Gouda 20 8~107 28+ 22
Royalp 245
Smoked 4 11~ 19" 16
Edam 20 14~ 69 39+ 13
Cheddar 22 7~ 60 23+ 14
Mixed 13 1~ 46 19% 12
Gruyére 20 53~151 103+ 32
Emmental 20 82~235 1144+ 36
Maasdam 1 83
Others ' 10 8~112 32+ 28
(n=336)

A F — XD VBN fEiE 1 ~693mg/100g DHHE TH o 7z.

Vv a2y A 79— X0 VBN fEIE 1 ~25mg/100g O
FET, I/, UATNVTS, TV aA - NVRFTRAY
=N el HBEHEAN S A TOF - XD VBN D I
B 1 ~107mg/100g DHEHHETH o742, THITHL
<TNVT =), Ry V¥ s, VTS0 RFLVAT
VDL BDH v v as A 7TF— XD VBN BTk
2% { 168~462mg/100g DHEPEThH 72, £/, vz —
TNVEAT, AAEIAT, BIEIALTF—AD
VBN b JEH I2E <, P2 700mg/100g DH D B
Hol.

5, F73>

F— X36MAEDF 5 3 PR % Table 5 ISR L

2. MIAF—XDF T I VEREIZND~3210 pg/g DF
BTCHotz. 7Vl ad A TOF—ADFFIVEERE
WK<, ND~88 png/g DHEIF TH o7, Ao v a ¥
4T TRETCDF-ANLFFIVyHFREBEN, 5~
B5lug/g DHEFETHo72. x—9N, AHY, FY
VEUIBEAR Y 1 7OF—-XDF5 3 V&R, *
NZHND~698, ND~1538, ND~2074% UF ND~3210
ng/g DEBETH o7z 7 —, Th—, F5—RV
IAYH—=NORE Img/g Db DB RSN
6. fR¥FH

F — A0R BERH(COMAEF) L7 1 € F » BR(434% 1K)
BEHRRE % Table 6 IR L7, REFBRIIMREL&T
DF— Ao &, HEHFHIZ0.001~0.020g/kg
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Table 5. Tyramine Content of Imported Cheese

Type Cheese

No. of sample

Tyramine content( #g/g)

Range AveragexSD
Fresh Cream 4 ND~ 14.1 4.9 5.6
Mozzarella 20 ND~ 87.8 20.2+ 27.6
Ricotta 1 ' 55.8
Washed Maroilles 6 65.6~ 511.5 276.2+170.6
Pont-I'Evéque 4 5.4~ 87.1  34.1% 31.5
Livarot 3 41.4~ - 87.8 60.2+ 19.9
Munster 2 527.4~ 751.2 639.3+111.9
Chevre 20 ND~ 697.8 272.2+279.4
White mould ripened Camembert 21 ND~ 939.2 179.4+289.2
Brie 20 ND~1537.6 182.1£395.4
Blue mould ripened Roquefort 20 26.2~ 321.4 156.8+ 84.6
Gorgonzola 1 1730.1
Blue 23 ND~2073.6 338.9+640.1
Semi-hard/Hard Maribo 22 ND~ 547.9 110.2+165.8
Samsoe 18 ND~ 626.0 226.6+£201.7
Egmont 20 ND~ 408.4 71.1%£118.1
Gouda 20 ND~ 162.8 19.6+ 35.7
Royalp 1 688.7
Smoked 4 58.3~ 201.9 96.3
Edam 20 ND~ 419.1 65.7+£106.1
Cheddar 22 ND~1149.7 272.6+316.1
Mixed 13 1.8~ 257.8 36.2+ 65.9
Gruyére 20 0.6~ 819.9 118.5+203.5
Emmental 20 33.0~3210.4 790.1%£771.7
Maasdam 1 18.1
Others 10 ND~ 588.7 110.7£171.1
(n=336)

T, FIEIX0.005g/kg Tho 72, LEEFMRMEME L
F—ADOREL OB ICHAERI RSN/,
TOEF VEER R AI(F - XTA) e HTHF—
X3 ITHE Lz, mH#iE I ND~7.7g/kg T, F
¥EIX3.1g/kg Tho72. VY VEERUF b FOBEEE
i, WTFROBAF— AP 5 REENEh oz,
7. HEFHIRES R ‘
BB R X632 IC DN TITY, ZO#RE
Table 7 IZ/R L7, KBWEEHE L -£2880F-X
22361(35% ) bR Sz, MEBEOBVWS DI~
YR=VH2B, T —A236, FooTN-5 4T
A2360, AV AT NVHUE, FOMOALES A FA512
Bl, Oy T7x—Nd126, <) K-PUFARPY = —

TNE A THIBITh 7. RIGHEBEREDOF— X3
FA4Nby, TRV, EOMOBES A TREI)V
AP THoT.

KIBH I383F(13% ) oMt S h/:. MUFEOFH VD
DEH T v R— V6B, <) F—A108l, ZOMDH
HETALTHEIB, 7Y—28%l, ZOMODFILSY A
THEB, VTOYa HEH, FOBDIE v Y a s
ATHSBRYY 2= TN 5PTH o7

Ly AWIE21BI( 3 %) h SR s, RBEOFH
bDEFT 2=V 8B, T —HIBI, TFES A
2HTRY VT 2wy, TRIT—RA, A=)V, £
DMDEFAECI AT, < )KR—, ZOMOEHES 1 7,
Z) 2 - VEFZFDMOBE Y £ FHEFRZEh 16l



Table 6. Benzoic Acid and Propionic Acid Content of Imported Cheese

Benzoic acid(g/kg)

Propionic acid(g/kg)

Type Cheese -
No. of sample Range Average£SD No. of sample Range Average+SD
Fresh Cream 3 0.006~0.018 0.011%0.005
Mozzarella 2 0.002~0.006 0.004
Chévre , 2 0.001~0.018 0.010
White mould ripened Camembert 5 0.001~0.003 0.002£0.001
Brie 9 0.001~0.006 0.00440.002
Blue mould ripened Blue 2 0.001~0.010 0.006
Semi-hard/Hard Maribo 1 0.004
Samsoe 5 0.002~0.008 0.004+0.002
Egmont 3 0.004~0.008 0.007£0.002 3 2.8~3.5 3.1~0.3
Gouda 5 0.004~0.008 0.006%0.002 1 ' 0.3
Royalp ' 1 2.8
Edam 3 0.003~0.008 0.005%+0.002
Cheddar 4 0.003~0,020 0.010+0.006
Mixed 2 0.002~0.009 0.006
Gruyére 3 0.002~0.019 0.009%0.005 14 ND~1.2 0.9~0.5
Emmental 8 0.002~0,007 0.004x0.002 22 ND~7.7 4.5~2.3
Maasdam 2 5.5~5.8 5.7
Others 2 0.003~0.010 0.007
(n=59)
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Table 7. Detection of Coliform, E. coli, Salmonella, S. aureus, B. cereus and L. monocytogenes from Imported Cheese

No.of positive

Type Cheese No. of
sample  Coliform E.coli  Salmonella S.aureus B. cereus L. monocytogenes
Fresh Cream 14 2 0 0 0 0 0
Mozzarella 30 8 0 0 0 0 0
Ricotta 2 1 0 0 0 0 0
Washed Maroilles 6 3 1 0 0 0 0
Pont-1'Evéque 7 6 3 0 0. 1 0
Livarot 4 4 4 0 0 0 0
Munster- 15 14 1 0 0 0 3
Epoisses 4 3 1 0 0 1 1
Reblochon ‘8 5 5 0 0 0 1
Other 14 8 5 0 0 0 5
Chévre . 41 10 5 0 0 8 1
White mould ripened Camembert 59 29 16 0 0 1 1
: Brie 42 23 8 0 0 3 0
Other 23 12 9 0 0 0 0
Blue mould ripened Roquefort 24 12 0 0 0 0 0
Gorgonzola 4 2 0 0 0 0 0
Stilton 2 0 0 0 0 0 0
Other 48 23 6 0 0 1 1
Semi-hard/Hard Maribo 23 11 10 0 0 1 0
Samsoe 22 1 0 0 0 0 0
Egmont 15 0 0 0 0 2 0
Gouda 33 7 1 0 0 0 0
Smoked 7 1 0 0 0 0 0
Edam 26 6 0 0 0 0 0
Other semi hard 20 8 3 0 0 1 0
Cheddar 27 4 1 0 0 0 0
Mixed 18 7 3 0 0 0 0
Gruyere 21 1 0 0 0 1 0
Emmental 25 1 0 0 0-. 0 0.
Other hard 8 0 0 0 0 1 0
Parmesan 1 0 0 0 0 0 0
Others 39 9 0 0 0 0 0

(n=632)
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Microbiological Assay for the Detection of
Aminoglycoside Antibiotics in Meats

CHIE MONMA*, KATSUHIKO JINBO*, TSUTOMU MARUYAMA**
and MASAO MATSUMOTO™

Keywords : 7 3 7 ") a3 FRFUAEWE aminoglycoside antibiotics, /34 # 7 v 24 microbiological assay,

FRER YA 'E antibiotic residues, A meat
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T1SEsERE L2, A%/ —5ml, ZEAKS5 ml T
MBE L7 KIS, BA T A% pHA. 0=y F ¥ N UBIE
#, pHG5.0, pH6.0, pH7.0, pH 8.0 ) »EBHEIK

T, TRENREL, FHE TENG DREHERTRE -

L7
6. ARERRUFRPEERORK

B. subtilis ATCC 6633 O 3 Ja i 38 ¥} U° M. luteus
ATCC 9341 DRI EA BB LB KEER
HOBREMEREENE 1 £D5, 2R UNOBE®RD
B R OSER R S U R B 1 o THRELL 7.
7. MEVERERSHORR

RERSHE LT, HEYERECEFFH ST
% Antibiotic Medium 1, 2, 5, 8, 11(Difcoft) & &
BT 1 A7 B — N (B KRB GER)) D 6 BT,
AM 1 Bsdth, AM235#, AMS EEHL, AMS K, AMI1
¥, SDEHIEBET) %AV,

o ORI 6 fEE T 2 h#h121C, 154
EERE®E, 51 TCICRELE. AR UD
AR -RBRERREOERRER T ZEML, 5
BAELARE, Z208ml #_MJIMIZEAL, KEICH
&L CHEE S-S RAr s & L7210,

8. INMFT7vt1BARRAEDAR

W5 RBHBREE IR L CRE L. Thbb,

HEHER)10 g IR % 30 ml 2 ANZFLA & L7z,

£ W 42, 1991 113

FOSHIZE Y EiERB . EBICASY Y 10ml 2
ZBUER:, 7 0uskil A 30 ml MR IREBRE OO L
7o KBS S 7z AGs % COOH B 7 4 10fR#F &
¥, BERTHWCAGs 2B H &Y, Tz pHB.0IZ
FEULNA AT v A BRI E L

9. NMATv 1 RUHEER

PR AR E R OHBRRIZRE LSV 7T 1
27 R RERER TR L ICOE, R EKEI305H
WiE L7tk 30T, 18KpfsEE L. NSV T 71 A7 R
BB L-HEMESE?2  FATHUELT, BEE12
mm BLEDbDEBIEE LY. HEMOBEEL»SH 5
P UOER L-BRERICL VAEMREOBREH B L/

EBRHRRRUVEER
1. AGs 239 3 HBRADOBESIURUHRERAEBLO
BR

F 1L, SHEEDAG I TLIERBEORZN*
A AL ATRoFERIIH L TH, B subtilis
ATCC 6633 & b BV A% R L 72,

RERASEHOBEICL VRSN AREFRIEMOKE
ENRERBIEDD, E2IRT 6EOEH I
B. subtilis ATCC 6633 & VW THRHBER % R5T L 7=,
AM 2 ¥54th & AM 5 B DM O3 IC L TRV SR
FRL7Z. AM 255 & AM 5 353 T3 R RERE oo FHAR
AR S Nz hs, AM 5 B HE TR 2 n B [RIE AT AM
2EMICH L THETH YV HELS D 572,

Korsrud 5V, AGs 233 2B HEER I B, sub-
tilis ATCC 6633 JR& AMS5 2R L CWwa L,
SRR ET S AGs I ITARFRAH W STy
5T Ehs, Y AGS HREITIE, B. subtilis ATCC 6633
BE AMSEHINE L CwhLEX bR
2. BRAP SO AGs OIHICRIZT pH ORE

F 31T, KMO.5pg/g RUTGM 0.5 ug/g BilIIL 72
BA%HWT, pH4.0 < 5\“)1/_’\“ v RREW R U pH 5.0,
pH 6.0, pH7.0, pH8.0 ® ) »BBEHER T+ F
HLZBE?D KM B UFGM O #E%RY. pH4.0 < v
FNRUIRMEWE, pH7.0 LU pH 8.0 DY » EERER O
HMEBFRIZVITNRIMO% EE oz, IRITXFLT,
pH 5.0 VJ ¥ BB Cla M =13 #H50%, pH6.0 ) ~
BRE R TIIH30% THh o 72,

3. AGs ® COOH B AT LADORF

COOH % 5 L 355/ 1 4 XXM FEREHE L, &
MENYERRETS L &, 7T AR5 HENDED
THOBERENSFHELTWVDEI EFLETH L.
COOHElH T L L MBI E Th 5 AGs DERIFGHEE
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®1. 73702y FREEYE IO 5 SERBRE O BREH

_ M5 DY L I EC 2 g/ml)

S |

KM DSM SM FM GM

B. subtilis ATCC 6633 1.6 1.6 1.6 1.6 0.8
B. mycoides ATCC 11778 >1.6 >1.6 >1.6 >1.6 >1.6
B. cerens ATCC 19637 >1.6 >1.6 >1.6 >1.6 >1.6
B. brevis ATCC 8185 >1.6 >1.6 >1.6 >1.6 >1.6
M. luteus ATCC 9341 >1.6 >1.6 >1.6 >1.6 >1.6
M. flavus ATCC 10240 >1.6 >1.6 >1.6 >1.6 >1.6
C. xerosis NCTC 9755 >1.6 >1.6 >1.6 >1.6 1.6
B. bronchisepticea ATCC 4617 >1.6 >1.6 >1.6 >1.6 51.6
S. epideridis ATCC 12228 >1.6 >1.6 >1.6 >1.6 1.6
S. aureus 209P >1.6 >1.6 >1.6 >1.6 1.6
E. cols NIH] >1.6 >1.6 >1.6 >1.6 >1.6

FERSEH D BT 4 2 7 FRH-N

KM TiEgH <A, DSM: it e Fux b L =42 >
SMIHWBEA ML T h~wA T, FM I BB 7 54 <43, GM . Hhlgsr v

y<ALT v

£2. WEREERE7I ) FYad FREY

HOBHBER -
R RS ( e g/ml)
Wt R B

KM DSM SM FM GM
AM1 . 0.2 1.6 0.8 1.6 0.2
AM2 0.2 0.4 0.4 0.8 0.2
AM5 0.2 0.4 0.4 0.8 0.2
AM8 0.4 0.8 0.8 »L.6 0.2
AMI11 0.4 0.8 0.8 1.6 0.2
SO 1.6 1.6 1.6 1.6 0.8

fEERE - B. subtilis ATCC 6633

AM 1 : Antibiotic Medium 1, AM2 : Antibiotic
Medium 2, AMS . Antibiotic Medium 5,

AM 8 ! Antibiotic Medium 8, AMI1 I Antibio-
tic Medium 11, SD @ B{i%ET ¢ 2 7 FIsE#-N

$¥opKal> o, REEICH VA RE A pH 6.0~7.0
DEE, THDOERENITE A LIREEL AGs ® COOH
B S5 A~NDBRHEFRIFTH D LELZLDT, RERD
pH DEE %z, : '

#4112, KMO.5ug/ml 2 & SE/2pH4.0 2 v )
NV IBE R U pH 5.0, pH 6.0, pH7.0, pH8.0 D)
VBRI  F A 10 ml VT, KM % COOH %

£3. AAPSOT I/ 7 ) 3y FREAEWEMEIZK
VYD pH O E

(%)
P R O pH
4.0 5.0 6.0 7.0 8.0
KM 82.4 50.2 30.7 80.6 80.2
GM 76.5 48.5 30.7 76.2  78.5
$4. ~—#10 SPE # 5 - COOH ElAD 7
Fv AL R T A BE RO pH
DB
o B35 (%)
BEHD —— _
pH KMEIEER  KMRMER
4.0 10.4 24.4
5.0 46.3 28.2
6.0 70.6 40.5
7.0 86.0 78.7
8.0 60.0 72.6
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FAPLRFSELERETRT. KM OFFERIT pHT.0
) VBB D & {, WB5%TH -1z

Kiz, KM5.0ug/g 280 L 22K % BV, pHA4.0,
pH 5.0, pH 6.0, pH 7.0, pH 8.0 DBMEE T L,
Z ORI %E AT KM ® COOH Bl # 5 A ~DFREIZ
DWTHRE LTS, BRI pH 7.0 U v BB
WTRLE, o7 KM UHSD AGs T b RFEDER 2
Bons.

T EDS, BRSSO AGs H4MAIT pHT7.0 )
VEERER A AV CHB L, 2R % COOH Bl
5 ANRE S D FESRETHD LEL DN
4. AGs D COOH BIL T Lt b DB

COOH &7 7 A% b D #E B A D™, 7T 4
DERED BV IZSHE B NIE OB S O % EiH S
HIricknfibhna'®.

pH 3.0% v F VN UEENE, pHB.0 Y VERRE R
" pH11.0 VJ B - KERLF b ) Y 2 BE L FAWT
KM OE B L B LR, KMEHEIL COOH B A
5 LDEREOMELIINT S pH 3.0 vy FUNVE
WA b & H#985%, AGs OREHE% T % pH 11.0
) VB KBETE N ) T ABE R ATTE% Th o 72,
pHS8.0 V) Y ELBEIIZ KM 2 £ B Lk d o7z

142, pH3.0 & pH11.0 DIBEHEIRIZBITA KM &

100~
pH 3.0

50
?‘7.:
H

-

$
% 25t

0 1 23 4 56 7 8 9 10

B B 2 (m)

RO 1 ml Tid KM 3 Sy,

Wosy — v %RS. pHS.0 wy FIVANUVBRHERTI,
2 ~3ml DEIZE
Hahs, Zhix L, pH11.0Y) VB - KEE{LF B
) ABEE T, KM 3RO 3ml TREE ST,
4 ~Tml OBICBEHR SN 2027 — i3 KM LA
D AGs THRBKTH o 72, o

BERICKM 2EMLUBATYD, pH3.O=y F AN
VRBERICE ABHT KM BBHO 1mt TIREHLEZ
Mofzds, EEEOBELFRIZ2 ~3ml OFICERES
h, ZOBEHREHBB THorz, ZD)NF— i,
KM DS AGs THREIBETH- 7. 4B, AROEE
T pH11.0 ) VB - KEMET 1 U 7 ABERRIC L 278
Hidi ) TR 45 % 1§ 53, BBk sng
ol ZOI END, COOHEY I L6 D AGs &
Wik, pH3.0 vy FNARVBHBAIRETCHS LER
s, '

5. BREROKE AGs &%
PLEOEBENRE O, BERPORE AGs BEK L
LT, M2 IGRTAHEEELL. Thbb, WA
P9)10g IZ pH 7.0 V)  EEARAEHE 30 ml 2 IR FLHI & L7
%, BLOSEICL) LELES. LIFEBRICAFY 10
ml 2 MAEIEE, 7 ook s 30ml 22 EERE
LEES 5. KBICHE S 7 AGs & COOH B 7 &

—

=

)}

pH11.0 .

B1. pH3.0 KU pH11.0 lZB1FAX—H —10SPE 54 COOH B oD h F <A ¥ v iy —
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AR 10g

pH 7.0 ") > B 30 ml

| REVFA X, BAHE(3,000 rpm, 155-F)
i
AFH 2 10 ml

FETF A X, HASHE(3,000 rpm, 155-F)
KiE
sk A 30ml

RETF A4 X, &AL H(3,000 rpm, 155F)
KiE

— % — 10 SPE # 5 A COOH #!
pH 3.0 =7 v F NN VBHE 2.0 ml TEHEH
B
1N NaOH T pH 8.0 |Z5i%
RERETR
I
NAFT vtq
(B. subtilis ATCC 6633 {R& AM 5 K5ih)

2. GHTRORET I 7Y ad FRIEWEREE

2

IR s, BHBEE LT, pH3.0 Ty FNNUVEH

R, B0 1n 2ET, KO 2ml THHESE 5.

Ik pHB.OWCHE LA X7 v A BB E L,
WA ER AR B. subtilis ATCC 6633 {BA& AM 5 £
HEHWS.

KETIE, AGS UADHFL T 7 H(ANT 7€) X b
FLv, ANTTIRAMRI V), wruF A FRHE
WE( vByfaly, z)Auxfy), FrI5Y
A2 REEWEERLFTF A7)0, B
BEraVrT s IHA4 7)), RV CRPEWE (N
ZYYYGHYT A, TrYEYYRBRBE SN LD
AR

F5i1d, SEMELHEICBITS AGs DRERRE
% EABERHSRENGREE & B LRETH 575,

£5. ERBFRIIBTDLT I/ 73y FRIEYE
MRS

HHRRAR (rg/eg)
KM DSM SM FM GM
SEBEFELAZFE 0.1 0.1 0.1 0.1 0.1

WA

AREO AGs BB R L, KM, DSM, SM, FM, GM @&
WIENG0.1pg/g THY, BEFER UM AMAIR
BRITHASLBRNMETH 5 72.

6. AGs REZRDIEH

£ 612, EEHOREIZBVTHFRNIC SM #5498
b —BHDOFOHRARVFRICOWT, SEERE L
sk, BAEEE, H5RRIRERE AT SM O
T o7z ZORR, BRLIFECIVRELZ3H
DA L B 5 SM AR S 7228, BAEFEK T 4
Bl b shy, MBERRIREETIHAD 1FIR
BB 1 Bl IR Sz,

F6. BHREERICEBA LT b= Y G aEbh
T DARE R

WAL MR HR2 BR3 B

ASEBEASL-AE + + + +
[ Sy S - - - -
WHREIREE + — +
+ M, — DR |
SMOFER/SA A+ — L7574 =2 & o7z

# E
BAPICEE T AMED AGs 2B ICHEICKRET

XLREERHRILT 5 BN TEL OMHRELABSRK

PMRAEBEOFIE % ZEICREF L, ROBER2E/-.

1. AGs MERERFMIZIE B. subtilis ATCC 6633 iR
& AM 5 3 AE T - 7-.

2. BAPLD AGs HiHIZ, pH4.0 < v F IV VRE
W, pH7.0, pH8.0 Y Y EEBREHAEN T/,

3. AGs ® COOH Bl 5 A~DEFHE pH 7.0 ) VEER
TS & <, REFIWEEB TH 7.

4. COOHE Y T 255D AGs DEHIZ pH3.0 % v ¥
MR YBEHEEIRLRL, 2~ 3ml OBICEH SR,
ZFDHEHMTIINIS% TH o7z

5. AAFORY AGs MEEL LT, pH7.0 ) Y BRE
BRECHIEL, Blgeksy vsrik, KBIHESR
72 AGs % COOH &% 5 A ICfRFE &, pH3.0 Ty ¥
IR VREBECTEESE, pHS.OICHHEL, Zh%
SRERAI L LT, B. subtilis ATCC 6633 R4 AM 5 ¥
HEFVT AGs I T 5 HEEHARE L.

6. WA LIAEICL S AGs DRHHIRAIE, KM,
DSM, SM, FM, GM iz h b 0.1ug/g THY,
JEL A4 1 B O B SRR BRI 12 T IO A EC

[EEEE 1.0 1.0 1.0 1.0 1.0
S RMAMAEE 1.0 1.0 1.0 1.0 1.0




B O O# OB FE W 42, 199 , 117

Holz.

7. LEHORETSMEGHFERbIIF 2 W RIEH N
3k, LIS T AGs O EFT 5728 2 B,
BA%E L7 HETIRRE L2 & TOME DL S AGs 2%
HEhi=dy, BERETIZEOMELS LRH ST,
5 RRPREE CHA R R UEROL 1L 25t
Shiz, TRHLOZEPS, REIZLD, fERETIR
M SN h o MED AGs # 5 ICHEICKRET
HIEWTERLDLEZLND,

(REFEDOBE L, 460E HAEMABEESR 1990
FEOHTRELE.)
X " |

1) EEEHREHERLAHER FKERRPORE
BYWEmAE £1%H03, 1981,

2) Shaikh, B. and Allen. E. H: J. Assoc. Off. Anal.
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Survey of Pesticide Residues in Imported Meats

TSUNEO HASHIMOTO™, TOMOYUKI MIYAZAKI*
and TSUTOMU MARUYAMA* *

Keywords : 7% %% /& 3% pesticide residues, # A & P imported meats, 4 #%38 F R B ¥ organochlorine

pesticides, A% 1) » A MBI organophosphorus pesticides

o

198748, EABIIKEIIBVWTA—R 5 TEERA
A6, DDT, F4 NV FY v E0FHIEFERBENEE
U EICHEE L T DFEREAFL, MARIIB
BF—A T ) TEFRAOKRELERLIE A FAO
/WHO D R #MME (0. 2ppm) ¥ B BT 4 )V Y
YEBB(L.24ppm) L7z, D7, FE8A26HICE
EHMEME R, FOREBEEL HRANTEL 20
LB EL.

HEHIIBWTY, 8ATHLNA XTI THH
WAS NI ERICOWT, A-N—%DAFAZEY
) MBEANORBERLITY, WERITOWTHEER
BEOFWEERL:. ZOBMBEL, FADICER
RHEAGENRE L, TofHED HOMEKICDOW
THRBEREDHN 2 FER L T &7,

ZZCAE, 198745 519904 £ ¢, HEERPICiE
LA AERICDOWTRE REOGSER L L 010
THET 5.

il

- JOR-

1I.&® # ‘

19874F 8 A 7051990410 B 12 2T THEANTINZE L
7oRA (A5, BR62MRIE, K946tk £K 6
iR, B LRE)BE266RMEIZOVTHE L.

2. MABRE
EWIERRRE MR BAC(a-, B-, -, & -BHC
D), NFHFZONNRYEY, ATFION(ANTY

ZONIRFFAL FEEL), T4VF)(TVEY >
#&1), ¥ DDT(pp'-DDE, pp’-DDD, pp'-DDT DHE
Mmoi2téhr, At v REZEE oY) kRl
L&Y THRENBLAW T L /2.

3. fHEARS
Fr¥o)-—FAru<w b7 La-Ly bty
# — N8 HPS890 (4% 8% : ECD)

4. FHHE ‘

IAFI624E 8 A 27 B IEAABIE (RALE42T )V 1TR S
NI AP OEBIERILEWOFEIZHE L 72,

‘ BREEE

B EEOREL L TEEROGENEED 5LV
FAO/WHO B MBEERADRE Bk 0 —§
g1, 2WRLz. HIEEEENPORETEDL,
ROHTH T OMRMBERF L4 DDT €0.05ppm, 7 1 )V
FY ATV E) &), NTEZ 7O EFFAF
E1)id0.02ppm TH 5. FHED L ViR BHC 134 DDT
EFRU & ) ICEREAENS CHFEET HDTO.05ppm %,
ANFHZANRE 2 130.02ppm EHEHERR & L7z

5 T DA R266IR IR DFRE DT DHEFH 5 I E 1
FHE(ER FAO,/ WHO DEEL MR BMMAIE R -7z,
LA LEBE R RBIEASBURMAR(19.1%) 2 b S
Z DPNERIZAS DDT A%45114K(16.9% ), # BHC 451044k
(3.7%), T4V FY A 9RIK(3.3%)TdH - /.
1. 8 &
HROISIRRT, HETBZ AREIE 2072079

* WECR L AT SupT AR G R P LA A AEBTZERE 169 HEEHERE AN 3 24— 1
* The Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunin-cho 3 chome, Shinjuku-ku, Tokyo 169, Japan

kT AR B A BB S



B OE @ 8 £ & 42 1991 119

F1. AR A R B W R e Y
(hBfn624E 8 A, JBAEL)

B & M (ppm © BEHGS)
# DDT 5
FTANFEI (TR Y EED) 0.2
NTE 7N (TREFFA FEE) 0.2

#2. FAO/WHO F&# ki _
B E % i R WAFREH% (ppm © HRIGH)
BHC(J ¥ ¥ & LT) &5 )
ABH 0.7
# DDT EH,EEA 7
FANEY)A(TVE) v 2E&0) TW 0.2
ATy ra (=R YL Fegd) TR, EEBA 0.2
AFHF IO LRy E Y LW, EEBA 1
MR(5.9%) 0 BESRB SN, ZORFIE, H£DDT  Roohi. F7:, FEEOERIC BHC OEREXAL
#% 8 i 45(0.056 —0.57ppm), # BHC A% 3 M4k (0.41— Nizz b, FEDPLMASINFRECKE, ME%)IC

1.08ppm) TH H D BRENHRE T LD DAL (R
3). BE, HANOFFWMBOFEER AR MTY
TERETHY, BHOBBE LA —A T Y TRE
I ER 108 R P 5 4 k(4.6% )25, # DDT 454
AR (0.056 —0.083ppm) & # BHC 75 1 #4(0.41ppm)
Ml Eh, KEEZRESMAET 1EL )£ DDT
(0.090ppm) B BN/ Th o 7. PEESH 2
Ak 5 1348 DDT(0.20, 0.25ppm) & # BHC(1.05,
1.08ppm) MR &N, A —ZA T Y TELHOBEE
IZHRBEWTHORIED 2 ~ 3% F?“:v\ﬁ%:“r L7

2.3 A

*%r’w)s%ﬁ%%sffﬁﬂqss 1% )75 BIEFHIL S h,
MAFARLHER BRI TEVRHER R L (%
4)., B SN BEOPNERIZM DDT 2332184 (0.06—

0.77ppm), # BHC #%5 ¥ef£(0.11—0.63ppm), 71 IV
1 > %% 9 Bk (0.020-0.13ppm) Ty o 7. #5124 1

BE D FB L 298 AR P 284 1R (96.5% ) > & # DDT (28,
28), T4 EFY (7 ,/28), ¥ BHC(1 /28)7%H &
niz. 7, PEEOER 3HAELETH S BHC 25,

I1HREPSIEHRDDT 2SRE I N, A EOEA I
DDT, 74 VY v OFE, HEET BHC OFKE 28
FizhON, WHEICL ) BEOBRE NS — 0 DEVH

BHC 2MEREEICIRBE LTV B Z Eh by, RMESHIC X
SEMRBRFEICHRT L LD EWETEL., FOl-0
4TS EAPO BHC DHREHFHL DD EZEZ LN B,
3. K @A

TR 04648 3 14K (6.5% ) &4 DDT(0.51ppm),
# BHC(2.2, 2.7ppm) AR & N/z(% 5). # BHC 2%
Bl S iRk Ty v — 2 L BEE T, FAO/WHO
DIRF WD 57 (7 -BHC) 2 ppm # LR 2275,

SEIRME LA CRELEVEER L.
4. ER
ER/Em -V —=F Y FRUY, =25 ) 7 0H

AS iz 6 MR 4 MR A 548 DDT(0.07—0.16ppm)
HPRIBENT(3K6). ML R 0, FRRKRAL
Hn EibEEE <, 4% 0 RERTOLERI RS
Lk,

BAREY OF — 2 b T 7R A AR O
%&ﬁﬁ@ﬁ%fi,#W%&%¢1&%#%Hm%£
BEEBZ D74V 2B LA 374, AT
DDT iZHAF AN R v, AT¥ 70T REFA
FORBREIZD L, ERIIODWTLEM L ABEE
Y—rRRLZ GE, EHEOPMMTLIEA-R 5
THERR, Za—U—9 FEEROKERED, 12IFH
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F£ 3. FAOREREBRIRN

EE % Wk R i faa) X3 BEE
(ppm : JER5H)
1987 F—RA ST 71 3 # DDT 0.056,0.068,0.057
X 7 1 #. DDT 0.090
H & 2 0
A¥Ta 1 0
g 81 4
1988 F—2+5U7 11 1 #: DDT 0.083
* 9 0
HoOE 2 # DDT 0.21,0.25
# BHC 1.05,1.08
Za—U—5 U F 1 0
HFE 1 0
B 24 3
1989 *—Z+5YU7 12 1 % BHC 0.41
* 10 0
Za—U—=5 o F 1 1 % DDT 0.11
B & 1 0
i 24 2
1990 =R 57 14 - 0
VN 7 0
N 1 0
Ha 22 0
% F 151 9(5.9%) ¥ DDT(8,/9) 0.056—0.57

¥ BHC(3,9) 0.41—1.08

(%) : REOBIE
(/) % BEORIES, IO
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F 4. IO BRI

R % WA mEs% M B 53y
(ppm : JEW)
1987 A 4 4 # DDT 0.092—0.053
e 2 2 # BHC 0.26,0.35
* 1 0
F 1 0
B #F 1 0
B 9 6
1988 y 4 12 12 # DDT(12,/12) 0.085—0.77
FAW Y (7/12) 0.020—0.052
# BHC(1,/12) 0.11
N 9 1 # DDT 0.25
W 1 1 #. DDT 0.085
¥ BHC 0.13
75U 2 1 #. DDT 0.16
FLIWRY v 0.13
A~ H 1 1 ¥ DDT 0.60
FAWERY 0.027
Eia 25 16
1989 y 4 3 3 # DDT 0.085—0.17
* 6
75 TN 3 1 # BHC 0.63
=t 12 4
1990 ¥y A4 10 9 # DDT 0.060—0.24
K 4 0
A 1 0
A¥FTa 1 0
5 16 9
by &t 62 35(56.4% )# DDT(32,735) 0.060—0.77
# BHC(5,735) 0.11—0.63
F4NEY(9/35) 0.020—0.13

(%) : REDWRZE
(/) BREORHMEE, REOKREAE
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F5. BRAOKRERERBIRT

EEE % wikE mib TR B3 WEE
(ppm : J&Bh)

1987 & B 1 0
1988 Fye—2 7 1 #. DDT 0.051
=B} 3 0
AFY 2 0
4 1 0
5 13 1
1989 Frw—2 4 1 # BHC 2.2
a & 3 1 # BHC 2.7
* 3 0
AFF 2 0
3 1 0
[N 1 0
&t 14 2
1990 Fuw— 3 0
B B 10 0
HFy 2 0
PN 2 0
~ H 1 0
B 18 0 _
& g : 46 3(6.5%) # DDT 0.051
# BHC 2.2,2.7

#6. FA,BANKEREMRBKRT

FRE B % L0 G R R 3E FREE
(ppm : JEHF)
1987 =a—-Y—=7vF 2 1 ’ # DDT 0.16
1988 =a—-Y—7vF 3 2 # DDT 0.11,0.55
FTNVEF 1* 0*
1990 A—=2b+7U7T 1 1 # DDT 0.070
e it : 6(1%)  4(0%) # DDT 0.070—0.16
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VOB EYRL, BENY - VLR CERTH -
7.

DI L, HREEBD2. TRABAOKRR
¥, ERTORE/ Y — OB {biiEHEOREOER
FEHERLHETEDEWVICHRT 2bDEEZ LNA.

¥ & O

19874E 8 B, 519904E108 £ T, HEMAITHAE L/
MARAER, BA, KA, EA, BH)2668HEIZD
WTREBEMLEW) OERRAELIT 72, TORR
IR (19.1%) b B2 r i L, £OWEIEH DDT
H3A54eR(16.9% ), # BHC S104R1K(3.7%), F1 I ¥
) rAIBRR(3.3%)TH oz, INLHIEWTRYE
gt HEfE > FAO,/ WHO ORRHFEEEL MR 5 b DI
Mol

HRILI51RAR A 9 MR (5.9% ) h 5 BE (R DDT, #
BHC)2SMH & sz, A+ — 2 b5 1) 7REIZ108REF 5 %
fk & ¥ # DDT(0.053—0.083ppm), # BHC(0.41lppm)

A5, KREE X3S D 1 4K D 5% DDT(0.09ppm) A%

M sh, PEEOH DDT(0.21, 0.25ppm) & # BHC
(1.05, 1.08ppm)DIREIZHE~B L IRIEETORE T
ot

FEPYII 62 R TP 35 MR (56.4% ) 0 & AR S
BOIRIHEE AR Lo, $5I2 5 A B TR0 28Ik & 1

#.DDT »%, HRERETIE 3 MERT~<THh HH BHC 2%
SN, WHEC & > TREOKE Y — ¥ DECHH S
ni.

BRI 46ER, Frv—2 L BB 3 WK6.5%)
75 # DDT(0.051ppm), #& BHC(2.2, 2.7ppm)A%H
Ehte. '
ERED -V -5 Y FRUF— R+ 5 Y THE 6 RIE
i 4 #K D 548 DDT (0.07—0.55ppm ) A3 S /e,

EAOEEPMEEIC L - T, ARPOREDNTHEE /S
= OEFRLNS. THISHTE OB AE
BRFAEHER EOBNIHRTHbOLEZ LN,

X 73

1) B4 EEE M2 8 A27 B A E428
DDT % D5EE i A KA DFLEF I I DT

2) BEEBREHARAEMLER  FEE4EREL
= h 1) =X NO. 18, 1982

3) FAO/WHO Codex Alimentarius Commission: Codex
Alimentarius Vol. X II] Ed. 2 Codex Maximum Limits
Sfor Pesticide Residues, 1986

4) kIR, BERMEE, EHEMD | mETER
4, 125-132, 1990

5) K &, AK #E ELARAET
FRE  #  AfFRE, 30, 48-53, 1989
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Survey of Antibiotic Residues in Livestock and Fishery Products

SHOZO HORII*, HIROYUKI MIYAKAWA*, KYOKOIGUSA*
and TSUTOMU MARUYAMA* *

Residual quinolones such as oxolinic acid (OA), nalidixic acid (NA) and piromidic acid (PA) in the total of
167 samples of 6 kinds of cultured fish and two kinds of cultured prawn, and the residual coccidiostats of

nicarbazine (NC), pyrimethamine (PM), salinomycin, monensin and lasalocid sodium (LS) in the total of 278

samples of chicken tissues and eggs were investigated. These samples had been purchased at retail shops in
Tokyo during the period from 1988 to 1990. We detected OA in one eel sample out of 28 at level of 0.07
ppm, NC in one chicken sample out of 46 at level of 0.56 ppm, LS {n 5 chicken liver samples out of 51 in the
range from 0.02 to 0.10 ppm and PM in one sample out of ;16 eggs at level of 0.04 ppm. Clopidol were de-
tected in the range from 0.05 to 0.89 ppm in 6 imported chicken muscle samples out of 38. All samples in

which clopidol was detected were imported from China.

Keywords : 5% 2 JLE#| antibiotic residues, %7K & i livestock and fishery products, FEHEMAK” 7<= b

5T 4 high-performance liquid chromatography

BERIBIANAEYERLARBEROFEE RS LK
BOERBOEBERLTH, HAVERETRED) 295D
BOTHEMGFETHD., T, +FV ) VB ¥
TrRIRPTF N IFA ) Y ERFREDNALRZ ST,

BOERIGERLTFHICLAVWORLTWS, s D&
Y R S RN A O E TR LY, SAEwDIC
BULBREORELD ), THHOREEOHERR TR

BROYEICET 2 ERE] Wb 2 FER 19764
IhlE s h, BHOHRIfTHORE LIk 57
CEEDLI, 1980FE LIRS KERMTICBIT L EERE
mmﬁmiﬁﬁﬁ%ﬁﬁ&mﬁﬁ% Z DR VR %
fToT& 1983EFTORETE, BALLITY
F~wﬁﬁmén@,w%ﬁuu%m¢@aﬂnva
P ARRZELEY. F7, AEBEISBA LKA

DANT 7 AF T ERRIET BV % CHER ORERE
PIRWBLCE .

A 131988-1990E D=ERIC B I D EFANE LR
BEMBIHREMER OREEIT - 2RIV TR
T5. ‘

KB HE
1. 5 # 1988—19904E DEIC, HPIDEIFEER /N

FE(X——2&t) L VEAT R, NELENTT
31#), wr¥(28th), 7x(284F), 7I(2M), ©7
A9, ¥4 (150:), 2V (l6f). RUN7T Ty

7 & A H— (28 DETL6THRAE DB ANE, REHEL
LCE R (174:), IR (514) B OSEE R (11048:) D &F
IR T AN R & Lz, 512, 1990412138 A58
ASSHAKICDOWVWT 7 B ¥ F— VDORED T 5 72,

* HUFHR L G AR AT AL VA R

HARNGEENER 169 EIEBMIBEXEAN 3 —24—1

% The Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunin-cho 3 chome, Shinjuku-ku, Tokyo 169, Japan
* kBT ARBERMEREFZY 108HEHERKEE54—6—1
% 3k National Institute of Public Health 6-1, Shiroganedai 4 chome, Minato-ku, Tokyo 108, Japan
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Table 1.

HPLC Conditions

Column
Flow Rate 1 0.7ml,/ min
Column Temp. :40°C

Mobile Phase

> Nucleosil 100 C18,5 # ,4.6X 250mm

: acetonitrile,/ methanol,/ 10mM tetrabuthyl ammonium bro-

mide containing 50mM citric acid=20,735,745

I Wave Length

. Fig. 1. UV 262nm,Fig. 2. ex. 330nm,em. 400nm

2. 8 ¥ SHEAEESIELEERETEEGES
E0BALZLD, ZOMOREIHBIERS L HHEL
7.

3. % & HEIVFAY— KA WERK® ULTRA
TURRAX, B#iiifks o< 25 7(HPLC) : K¥ 7!
6 AD, MBS UV SPD-6AV, F— 7 I—=
SIL-6B, 7 — & — AL | C-R4AX, Y AF L2 b
T—5— 1SCL-6B, »J st —7> . CTO-6A(BEE
VEpTSL) R > 7 1 880-PU, MidF - UV ; 870-UV, #b
820-EP( A A& 4L IT¥ &), 74 » 4 — ! SHODEX DE-
GAS KT(BEfIETH)

4. piFEE AEV ) CEEOA), FUYIABRRY
Yo 3 FEEE UV-HPLC 12 & 959, g4 ¥D RO
¥ A% 3 (PM)IREBIRE HPLC I2 X 2555
HETHH LA 70€ F—VIZECD-GC %, +1 %
VNV 2 UV-HPLC %3 5 A g @M ™ i
mL, ¥ ATy, BERAYYVEIHESY 0F—

MNAFT 5T 4 =2 L BFETCHH L.

OA D X F NALIX K % §2RE #80% % & 2 — )V 0.5ml
EFMEZ, ST TVVAY I —F VB 2-3ml 20
REBIRIZOSHET AHICL VT 72 ‘

%P, WRLZHPLC 702 77 L1200 TIE, £
 OPESME Table 1IZR L7

HERRUER
1. EHANRICH T 5RENEA

BRANMEICOVWCE, RENEGRRERICHE X/
Oy (CY RUANVKYER)RDOA, +1) Y7 ABRY
Yo 3 FEROZRERIICOWTKRETL, Z0REs
Table 2 I25R L7z, 1988—19904% 12 16744 0 27l £
A DWTRELA, FI) I ABEET I FERIZ
R ENT, OAIZI98BED Y F X 1 BED S D AR
Bh, FOREIZ0.07ppm EFNIEEEFND DT
Poln UFEFhLBRBEINIZ0A R, A FMEIZLD
FHERET-7. Thbb, OARBRICAFMEL,
AF ) OA(MeOA) & 7% BHY, OA & MeOA 3312544

Contents of Residual  Quinolones
(OA,PA,NA) in Cultured Fish and
Prawn (1988-1990)

Table 2.

Years Foods No.of No.of Residues
Sample Positive (ppm)
1988 Yellow tail 31 0 -
Eel 11 1 0.07(0A)
“Ayu” 10 0 -
Horse mackerel 3 0 -
1989 Eel 10 0 -
“Ayu” 10 0 -
Prawn 7 0 -
Black tiger 19 0 -
1990 Eel 7 0 —
“Ayu” ‘ 8 0 —
Sea bream 15 0 —
“Hirame” 9 0 —
Horse mackerel 9 0 —
Prawn 9 0 -
Black tiger 9 0 -

OA: Oxolinic acid,PA: Piromidic acid,NA: Nalidixic
acid

HUVICERREZELBEo®BEAE L, UV EEGRE
BEHEANICBEXE_ S -WRkb b, TRELD
HPLC 7 < b 75 L% lhE L 72, Fig. 113 UV @D Fig. .
2IEBOHPLC 7 U< b 5L THDH. WEEZE—7
AlEMeOA, BIZOA%RLTWA, X, 7uvxitss
L 1V IZERS, 21 OA R DT +FDHHE, 33
OA BRI L7y - FORE, 413HB3ZI6IIAF
MELZZbDTH Y, WInbBER E OA BHERED
=7 ORFREIEEC KL, OATH S I LR
TX7.. Fig. 1 & Fig 2 TALBOY - ENRLA
DI, F42OMMBREICHENHL I LICLBbDL
HESND, OA DHHICIE HPLC D32 EH™ » GC
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Fig. 1. Liquid chromatograms of oxolinic acid(OA), methylated OA(MeOA) and eel extract samples with UV detection.
Peaks; A: MeOA, B: 04,

Chromatograms; 1: MeOA & OA, 2: blank eel sample, 3: OA
detected eel sample, 4: methylated sample 3
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Fig. 2. Liquid chromatograms of OA, MeOA and éel extracts with fluorescent detection.

Peaks(A, B) and chromatograms(1-4) as in Fig. 1.
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SMS(SIMIZ & B HEEEEHOMENH B, OA D
FUI A FIALRV UV Ll e T2 Lick
), HPLC DA THESICHE .

OA X7 FFOUONTIRE, KREMH, TIOETYAHE
fE, N7 F OEBEESORRLTFHOE B CLRERIC
FAINTEYD, 4RICBWTHEEOTERENER S
na.

2. BARUEBICS 5%EAEHN

RAELZMEHD I BF A B NPV (NC)EEY R
73V (PM)IZEABRIHERITH Y, SV /=4, E
AV Y REIYOY FOUS)RAF ) 7+ T —1EHE
BETHR)I—FTVROMEDETH D25, Wb
A ITILEIELT, BOIL I IT AEDHERT
FEiCHWHE R T 5.

R L=V ROPAEYE 131988 — 19904 B DFEH,
- BRFRAREICDOVT, NCI319884F L 19894, PM iE
19904E DA, FEHFR & BINIT O WTHRAE L7 Table
BIRTTEL, B, BIEEI6RE,S )
<A Yy, BEAYYRUPM IR S NA Do 2o,
NC 1ZEEA 1 WK S, LS IZEBIFH 5 k2 6 FhFh
W S N7z, PMIZBI 1D 5 DA S h.

a, NC, 4EOMETIL, 1988FE DA A2 1
kD 6 DA NC P S h, ZDHEEIX0.56ppm T
otz NCIII9BTEITHMTE v ) —F — =T B
BRS Qe BIATRAE LM, REBINOMEHED S
0.01—0.10ppm ARt SN BER S iz, FEH 05
#1d HPLC TAT» 7248, B 37 NC DRE N
0.56ppm & o 72728, BANPOLESITHBETELZD,
BETARSOEEL ST A & 2L ORESHTH)
AT HIEAGBAY OFET S FHERHEL.

b. PM, FIRHGEIIMED BIIR~D NC DFRHERIC
Xy, NCHERBBROMTBUREN R SN, NCOAHY
WCPMAEREND L)k o TEIE, 190F05 1
NC I2fth b PM 2 RATRERNIC L. BN & B
TR TH - /-4, BIVAGHRIET 1 KD DDA PM
7%0.04ppm B S 7z PM BRHEEENIIR' O#MEIC
o T 2 A, BEL, UV-HPLCIZ X h#ERE
T5 2 LR |

c, LS, LSiEHI/=2Af v, EXTVEMAL
TF+T7—Thh, HEATREHaZ I 7aHELT
FF Y AEORT, 7045 IR ENRTVSA,

EiZ & o Ti, FosfgFEn Lo BiicbFRs Ty
b, JEMORAETCIBAIS S BRE SN2 -T2
A, SERFA S EEE L — 261, 0.02—0.10ppm DE
ECHRIE SN T, foEH LRk, REEE,
HEAHARL Y, LEVwAELEbRS. LS OFHER
3B HEICHE L2 LC/MS 12 L B2 HETHT-
7=

3. BABRICHT370EF—IV(CL)D%E

CL BBEEMNTOERAIREIE SN TS D THAH
OBREMER O BER L B LT, L ZAH51990
FIZHB)ETHMAZRADPS CLYHRE SN/ Ehb,

R BWT D 8o %L, WABAIZDOWTCL O

EEEM L. Table 4IRTTEL, 54, TV,
~J—, T AN S ROFEO S5 EORENE 38D
WTHRAELREE, TEEND ODOARLI6MRAEL D0.05—
0.89ppm DHFH T CL 2R S =25, ZOMDED b
DD IR E N Ao 72, THITHE LTV % AP
DR DEERT, BARZDAEVRTRER2OIZ45
HiE, BOHAITIIONTORBE LD, EBE55Y 0

Table 3. Contents of Residual Antibiotics in Chicken and Egg (1988—1990).

Years Foods No. of Coccidiostats No. of Residues
Sample Positive (ppm)

1988 Chicken Muscle 22 NC,SM,MN, LS 1 0.56(NC)
Chicken Liver 9 NC,SM,MN,LS 1 0.06(LS)
Egg 32 NC 0 —

1989 Chicken Muscle 47 NC,SM,MN, LS 0 -
Chicken Liver 20 NC,SM,MN,LS 2 0.02(LS),0.02(LS)
Egg 32 NC 0 -

1990 Chicken Muscle 48 PM,SM, MN, LS 0 —
Chicken Liver 22 PM,SM,MN,LS 2 0.02(LS),0.10(LS)
Egg 46 PM 1 0.04(PM)

NC: Nicarbazin,SM: Salinomycin, MN: Monensin,LS: Lasalocid sodium,PM: Pyrimethamine
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Table 4. Incidence of Residual Clopidol in Imported Chicken (1990).
Countries No. of No. of Concentrations(ppm)
Sample Positive
Thailand 13 0 —
Brazil 2 0 -
Peru 1 0 —
U.S. A. 6 0 —
China 16 6 0.05,0.05,0.25,0.29,0.58,0.89

DaTosEicb Rons L)1z, CLBEDORETIX X
NBVWERENEDLIDEHRRINS.

CL 4#71%, GC-ECD 0 i2k 57245, CL 2Bl L
EAIIZDWTIE, LLETHE L7 GC/MS(SIM 'm,/ 'z
205)1C & B HEY © CL OBE 2 HEZ L.

BEDZE L, wih¥hs 0A, ENEEDLS NC L
LS, #AEH»S CL, B2 S PM OREIHER SN
25, EAEN0.02—0.89ppm & HLBMMETCHEZ &
POEINLOREGTBILCIELICEEEE LR T
LEEZORRW. LhL, BERICT 5LEMOR
NDEHL ST LWI E TRV ER, ERHERERT
bdH Y, VIEHIOFREE SRS NI AERETEDS SR
ENBRETHY, ERTOBEDLIFEIEZING, &
7z, BICEDHETEINTVAFERDG R L - THY, FE
DOPH AL IRT OEREIC O BEL, 4% bFRZ
RELRFETILEFDHA .

= #

1988 —19904E @ 3 FE IR FEHA O BEMEANER
VR, BIPIICBARETNHEADORELT - R
DT oifEE157-.
1IN F, wF¥, 7Lk EOBBEANFEICTRKIZD
WCEFFVYUEE, FIT AR, Yol FROSHE
FepirLi-E2s, vFF1BELID A3V ) VRS
0.07ppm R & sz,

2)280 & BTSRRI OWTHA A NN T Y, ¥
NAZ Iy, ) IvAT Y, BRAVIVRTHTY

FOEFRA L RE L 2R, BALRGEPOFAANV

3T H%0.56ppm, FAFE S kD5 790l F4%0.02
—0.10ppm I&{H S 7z,

3 )BBPNAGKR R 1 MR 5 ¥ Y 2 & 3 ¥ 2%0.04ppm AR
Hah.

Y74, TIUN, R—, KERFHEDLEAS
N2 FEASSHRAED 6 Mfkh S 7 v F—L4d%0.05—

0.89ppm A &Nz, 70 E F— VA S n7/-BR
i, WIRbFEETH 7.

B OB AEONEPERIRMLEZTE LR AR
RERELY Y ¥ —OKICEHB LT T.

X [
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Survey of Pesticide Residues
in Vegetables and Fruits
—Apr. 1990.~Mar. 1991.—

TOSHIHIRO NAGAYAMA™, MAKI KOBAYASHI*, HIROKO SHIODA*, TOSHIO MAKI™, KMIKO KAN*,
HIDEKI HASHIMOTO™, YUKA KAWAI®* and TAICHIRO NISHIMA*

Pesticide residues in 32 kinds of crops and 21 kinds of organic cultivation crops or the like were investi-

gated. In several kinds of crops, residues of three kinds of organophosphorus insecticides and three kinds of

organochlorine fungicides were detected. Concentrations of insecticides (diazinon, malathion and phosalone)

and fungicides (chlorothalonil (TPN), procymidone and quintozene (PCNB)) were trace~ 1.9 ppm in five kinds

of crops and 0.044~3.5 ppm in 11 kinds of crops, respectively. The level of diazinon in parsley was higher

than that of the tolerance for pesticide residues.

Residues of organophosphorus insecticides (EPN, prothiofos and phosalone) and organochlorine fungicides

(TPN, procymidone and vinclozolin) in three and six kinds of the like of organic cultivation crops were re-

spectively detected. Their concentration were 0.01~0.52 ppm.

Keywords : 758 2 3E pesticide residues, T3 vegetables, R fruits, FH") >~ & RIE organophosphorus
pesticides, A% 15 3 R 2 3 organochlorine pesticides, # — /¥4 4 b & 23 carbamate pesticides, % H |

insecticides, #HH| fungicides,

# B

E L (MR - REFICOWVT, BEOREERE
REET>C &2 SEETR 2 EEICHTHRY
BIEDRERELWET 5.

¥/, AR, M- RIS L FOR SN - B
AT ENTWA, LaL, INSEHE - BEEbD
ETREEEIIIT L A LHL I ERTnAEWY, 2
I, EHOHPBEIHE L REBEDS b,
FEOBRUIARE DB VB - REEE RO, & RS
BRI OV TR BE A RE L 0T, (e TRE
+5.

I B SRR organic cultivation

KRB O

1. #

(1) —#oieE (BT S ) B3

19904F 4 A 45199148 3 A 12 A4 CHEHRPUC AR L
FBP RIS OV TRRE L 7

(2) M - PUBRSEHRETSE - REE
© 19904 4 A A 519914F 3 A X THREMMPIC AT L
783 - REFHE2REICOVWTREL .

2. RERES
(1) AH) o RBEeE IEPN, 7ENED KR, 70N
72 v ¥ kR A(CVP-E, -Z), ¥ 1)L RA(DDVP),
VAPI—N, FATTI)r, NFFF v, Jr=bO

g{;

* RUERSL AT AR BT SR A i R A B AT AL 169 REHEFEXE AN 3 —24—1
* The Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunin-cho 3 chome, Shinjuku-ku, Tokyo 169, Japan
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F % v (MEP), 7=z #% (MPP), 72 hL—}
(PAP), k¥ oy, w954, MUk (DEP)
H)Fty, TFNFFA AT ANKLY), VT
JxvF A+ V(ECP), 7/ FZ(CYAP), 71 )LE)
RARAFN, XVEFAY, TUFAKR, AFFFF
Y(DMTP), T F I 70 ¥ yKRA(CVMP), THIE
A, EPBP, TFF ¥, A VESFF Yy, FFAL,
27 72 RA(CYP), FZX A v +(PMP), )%
TJxrFFy, EUVIFKIXAFN, V7 VEK—), T
747 = ¥ & A(EDDP), IBP &I358&

(2) HHEERESE M BHC(a-, B-, 7-, & -BHC
O#FN), # DDT (pp-DDT, pp-DDE, pp'-DDD D&
1), op’-DDT, F4 NV FY>¥, =V FY¥, TILEFY
Y, NTEF AN, ANTYIZONIERFFALN, Y
F—W(rnty), "y r(a-, p-Nryx¥
¥), 7anNRyIr—=b, FxTYy, HTIER-N
(¥4 %xN% ), 7ausa=)(TPN), PCNB, 74

’

3.1 3%
(1) FAzuv b757 REREEFE GC-9A M
22 ECD, FPD, FTD), GC-14A (# 2% ECD, FPD,
FTD) . :
(2) F¥x¥5 ) —=HFAru<wbs 57 . Varian Associ-
ates. Inc. # 3500 (#& H %% ECD), 3400 (1% i #% FPD,
TSD) S
(3) Wikru~=brs 7 WERUIEHRR -
Higs UV), LC-6AD(MHIZE UV)
AARIYR7 -U3IF9 N wr—5—X8
A= MG AT A
4, DWHE
ﬁﬁ#&ﬁ‘) c:ﬁéo 7z,

LC-5A (¥

D IA

1. — BN
(1) A RERE ‘
PP RAHS2MRAR R 8 MR (IRIER 1 25%, DATEBR) 25

YIFy, Ervruy)r, 4 7avt s, CNP E25 ATy, vIFA Y, ROy R FILF 4 2
i b OB TH BT ANE Y ANK Y ERTL
(3) A =3R4 bRBE D V/SY IV (NAC), BPMC  7z(Table 1).
Er2fE BBLEOD D EE, F4T7V 7 v REBEDE
HEr62TE SO 1N 2 K6 %) B LRI SR S0
Table 1. Residues of Organophosphorus Insecticides in Crops
Sample No. of No.. .of Diazinon Malathin _Othersl) (ppm)
sample  positive (ppm) (ppm)
CHINGENSAI 4 0
Perillafl AOZISO] . 3 0
Japanese hneywort
[MITSUBA] 3 0
Celery[ SERURI]
(petiole) 2 0
(leaf) 2 1 0.02 0.47 -2
Parsley[ PASERI] 7 4 Tr¥,0.13  0.07,1.9  Tr(disulfoton sulfone)
Race ginger[NESHOGA ] 7 2 - — Tr,0.07(disulfoton sulfone)
Mini tomato 4 1 - — 0.15(phosalone)

1) EPN, PAP, chlorpyrifos, CVP, DDVP, dimethoate, parathion, MEP, MPP, phosalone, DEP, salithion, dis-
ulfoton, ECP, CYAP, chlorpyrifos-methyl, formothion, prothiofos, DMTP, CVMP, propaphos, EPBP,
ethion, isoxathion, thiometon, CYP, PMP, pyridaphenthion, pirimiphos-methyl and dialifol are investi-

gated. :
2) — ! not detected
3) Tr : below 0.01ppm
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B 1 MR, ZREEEO. lppm 2B Tz, ¥4 7P
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UTOMANLERBY)CH LA, /L) IZ1EIZEEI
BT B L3P Es, EERERICRER R
LEXD. UL, BRLELBAC L, BEOR
AR (R - F 2B E FC 2 BNEA) %%
FLhho/obbMBESNE, BEFEEDF LEE
 NEEh5.

REFTF OO BRRBEEDH L RETIFATY
(V) =DEE), v IFFF (LN -0, Sk
MIBOHRFT (3= bw b)O 3T 4 K(13% ) D
SBHE S NA, WIS EEHELUNTH 572,

(2) AREFRBEE
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TPN(I w8, V) —DFERT/S+t 1)) KU PCNB
() iE, TRENOBZFGHEZ L EFELORY
0.08ppm % 2 T\W7z. H5iZ, N UDSLHRHE SN/
PCNB i%, H#EEDOHIBFETH 72, PCNB I, ADI
0.007mg kg day DE @Y TH Y, BA RIFICRIEIX
Zevy. L2 L, PONB G-l ch ', il
BHA SNV EMS, BERBEIELVTHA.
fEoT, SHOERIIBHORMBASE D72 b E
AN, TOERICY > T EB—BOEESEING.

(3) H—/SAA FFRMEE ‘

V) — OB 1 RS B NAC 250.05ppm M S 7z

DHRTH ST
(4) BEEHIREFEEE

1IMR(34% ) 20 5 3 RO B HEIRFRIBEH LR L7 [f]—#cfkn 6 2 ALl L oo 232 (BHC, DDT, kY
(Table 2). TRl R )RR LB EEIIOWTE L9, Table
Table 2. Residues of Organochlorine Fungicides®’ in Crops
No. of No.of  TPN(ppm) Procymidone PCNB
Sample .
sample positive (ppm) (ppm)
CHINGENSAI 4 0
Perilla[ AOZISO] 3 0
Japanese honeywort
[MITSUBA] 3 3 0.95,3.5 1.0 -2
Celery[ SERURI ]
(petiole) 2 0
(leaf) 2 2 0.044,1.4 - —
Parsley[ PASERI] 7 3 0.89,3.0 - 1.4
Race ginger[NESHOGA] 7 0
Mini tomato 4 3 10.089,0.14 0.10 -
1) Captan, captafol, TPN, PCNB, procymidone, . vinclozolin and iprodione
are investigated.
2) — I not detected

Table 3. Details in the Samples Contained Several Pesticides
Sample No. Pesticide residues - (ppm)
Celery
(leaf) Diazinon(0.02)*, Malathion(0.47), TPN(0.044)
Parsley Diazinon(0.13), Malathion(0.07)

Mini tomato

1

1

2 Malathion(1.9),TPN(3.0)

1  Phosalone(0.15),TPN(0.089)

1)

The value in parentheses shows detected levels of the pesticide.
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PR E R OB SRR R LML BR b DE L h o
18, T UNROY -y T, REOHEHEEINES
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HWRETHRIBEN. SRS TATY ) v ofEE Lt
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EHIEFEREIETIE, TPN, 79 3 N KU PCNB
DFEH 3 FEHEATLIBAE D 50.044 ~ 3. 5ppm DA T
RE SR IUN, L) -DERTE) DS
TPN, /%t 1) 7% PCNB A &R Il 48 2 TRt
ani.

Table 4. Residues of Pesticides'’ in Organic Cultivation Crops

No. of No. of . .
Sample . Pesticide residues (ppm)
sample positive .

Spinach [HORENSO] 1 1 TPN(0.28)%
Perilla 1 0
Lettuce [RETASU] 4 1. -TPN(0.028)‘
Japanese honeywort

(leaf) 1 1 EPN(0.06), Prothiofos(0.01), Procymidone{0.22)

(root) 1 1 EPN(0.12), Prothiofos(0.03), Procymidone{0.52)
Celery

(petiole) 1 0

(leaf) 1 0
Cucumber [KYURI] 3 1 Procymidone(0.03) .
Pimiento [PIMAN] 2 1 Phosalone(0.25), Procymidone(0.14), Vinclozolin(0.02)
Radish [DAIKON]

(root) 1 0

(leaf) 1 0
Race ginger 1 0
String pea[ SAYAINGEN] 1 1 TPN(0.28)
Mandarin orange [UNSHUMIKAN]

(flesh) 1 0

(peel) 1 1 Chlorobenzilate(0.01)

1) 52 kinds of insecticides (organophosphorus:; 33,organochlorine: 17,carbamate: 2) and 9 kinds of fungicides

(organophosphorus: 2,organochlorine: 7) are investigated.

2) The value in parentheses shows detected levels of the pesticide.
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Sufvey of Pesticide Residues in Imported Crops
—Apr. 1990.~Mar. 1991.—

TOSHIHIRO NAGAYAMA*, MAKI KOBAYASHI*, HIROKO SHIODA*, TOSHIO MAKI*, KIMIKO KAN*,
HIDEKI HASHIMOTO™, YUKA KAWAI™ and TAICHIRO NISHIMA *

Pesticide residues in 209 foreign crops were investigated. Residues of 11 kinds of organophosphorus insecti-

cides‘ in 48 crops were detected. In the case of the organochlorine pesticides, four kinds of insecticides, three
kinds of fungicides and one kind of herbicide were detected in 11, 19 and 8 crops, and the case of carbamate
pesticides, one kind of insecticide and one kind of herbicide were detected in 8 and 4 crops, respectively. The
range of each pesticide was trace~0.33, trace~0.35, trace~7.3, 0.01~0.41, 0.03~0.75 and 0.09~0.96
ppm. Residues of these pesticides were at levels lower than the tolerance for pesticide residues in Japan and

the FAO/WHO tolerances for these agents.

The characteristic pesticides were detected in imported crops by the country of origin. Various pesticides

were in or on several imported crops from the North and South America.

Keywords : 554 23 pesticide residues, A BB © imported crops, FHE) »REHE  organophosphor-
us pesiticides, FHHIEFERBEIE  organochlorine pesticides, # —/¥xX 4 b FREIE  carbamate pesticides, K
A MN=RZ b7 7Y A —3 g~ ! postharvest application '
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Table 1. ~ The List of Investigated Raw Agricultural and food commodity

Commodities

Raw agricultural commodity .

Vegitables Trevise(5)", Chicory(6) ,SABABEJI(1) , Asparagus® (8) ,Garlic (stem ) [NINNIKUNOK UKI]
(6) ,Okra (5), Pumpkin [KABOCHA] (4) , Tamarillo [KODACHITOMATO] 8 (1) ,Chinese
pea? [SAYAENDOU1(5),String pea [SAYAINGEN](6),Baby corn® (4),Sweet corn® (5),
Green pea® (5),Green soybean? [EDAMAME](11),Potato* (6),Carrot[ NINJIN](1)
16 species 79 crops
Mushrooms MATSUTAKE(4),SHIITAKE(4) 2 species 8 crops
Fruits
Citrus® Lemon(2),0Orange(1),Grapefruit(1) 3 species 4 crops
Others Cherry [SAKURANBO] (4) , Strawberry [ICHIGO] (7) ,Grape [BUDOU] (4) ,Melon® (3),
Papaya® (3), Mango® (4) Kiwifruit? (2) ,Banana® (3) ,Pineapples) (3),Litchi® (3),
Japanese persimon[KAKI® (1) 11 species 37 crops
Cereals Wheat[KOMUGI](5),Corn[ TOUMOROKOSHI](5) , Buckwheat[ GENSOBA 1(5)
3 species 15 crops
Beans Soybean[DAIZU](5),Small red bean[ AZUKI](5) 2 species 10 crops
Nuts Almond(5),Cashew nut(4) 2 species 9 crops

Food commodity

Dried fruits

Processed wheat

Raisin[REZUN](4),Prune[PURUN](6), Apricotl ANZU](5), Pineapple(5),Banana(5)
5 species 25 crops
22 crops

Flour[ KOMUGIKO](12),Bread[ PAN](10) 2 species

Total 46 species 209 crops

1)
2)
3)
4)
5)

Values in parentheses indicate number of individual samples.

include the cut or frozen commodity

These skins, rinds or peels are removed and discarded prior to analyze samples.
precooked frozen potato

This sample is analyzed separately flesh and peel.

# e

-S), -7F57D)ve‘yd<x(CVMP), A=
(DEP), AR v F(PMP), AHN/NL, XFFFF
(DMTP), Z7anEYRA AT, ¥ IFARXAFN,

RFNINTF AV, TIUURARAFN Fh2riE
(2) BHIEFEREE B BHC(a-, B-, v-RUS
-BHC @ # #1), # DDT (pp’-DDT, pp-DDE K Of

pp-DDD O#FD), F4NVEFY Y, FLVFY Y, TV F
Uy, Fx 750, W75 R=NM(TARNE ), 20
WRYTVv—h, Vak-—Mritr), 41 7radxy,
I RFANVT (-1, -; a-, B-RVJTV¥ ),
20a ¥ U= )V(TPN), N7¥rua)l, N7y rajr
RE¥FAF, ¥rruavyry, Jrusry, Ay
=52 Fr23fE
() A=A A FRBE ALY INV(NAC), N
K79y, EY3IH—7, ruaa7a7 y 1(CIPC)

(@) ZoMoBsE FikrFLy, P)runry s
2t

Hats6tE '
IhEDIL, FUVVRAAFIN, Jruass, Ab
Firan, BAFLyRFNIzuany ik, T
AYBEBITDLRA MN—NRZ NEKETHDLIEDD,
7 A A HIEDEEWICOWTORART L.

3.8 %

(1) Frruwbrs 7 WEEEEFRE GC-9A,
GC-14A(#: /1% ECD, FPD, FTD) '
2) F¥yE¥5Y—FArua~< 2y 57 . Varian
Associates Inc. 8 3500 (# H3 8% ECD), 3400 (# M 3%
TSD, FPD)

(3) Witkou<t o7 HEEEERE LC-5A
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(B2 UV), LC-6AD(HHES UV), BRI VKT - (6) R BBEIRGIFE FryvrTYT—
JIFo F 74— —X8 INNA=-I5WT AT y— :

A 4. KA |
4) #FRr7U< 757 —ERSHFE : Finigan Mat WBAIS0ME B A 44 25 T 4300, FREH M AARIEY, B

#8  Incos-50 TR BRI B U BT Draft!® &2
(5) B FHEHEE . Hewlett Packard #t 8 AED [DAR

HP5921A T/, TRGIIOEPIE E T v BRIz

Table 2. Pesticide Residues in Imported Raw and Frozen Agricultural Commodities

No. of No. of . . Tolerance
Crops Country N Pesticide Residue(ppm)
sample positive (ppm)
Chicory Belgium 6 1 Dimethoate 0.03 : 1 s 22
Chinese pea Taiwan 4 1 Dimethoate 0.08 19 2%
Green soybean  Taiwan 10 5 EPN 0.03,0.03
' Chlorpyrifos 0.01,0.02,0.09
Parathion T 0.7%
Ethion 0.02 0.3V
Endosulfan® Tr 0.5Y ,22)
NAC 0.11
Potato® USA 5 3  CIPC 0.09,0.33,0.96 0.05"
Canada 1 1 CIpPC 0.33 0.05Y
" Lemon i
(peel) USA 2 2 Chlorpyrifos 0.02,0.17 0.5",0.3%
Orange
(peel) USA 1 1 Chlorpyrifos 0.02 0.59,0.3%
Grapefruit '
(peel) USA 1 1 Chlorpyrifos 0.01 0.5 ,0. 3%
DMTP 0.03 0.2Y,2%
NAC 0.03 72
Cherry USA 3 2 Parathion 0.02 0.3%,0.5%
‘ Dimethoate 0.11 0.59,2%
Iprodion 0.08 10%
Newzealand 1 1 Iprodion 0.75 ' 10V
Strawberry USA 7 3 Malathion Tr,0.01 o 0.589,1Y
Iprodion 0.37 20
Mango Philippines 3 1 Parathion-methyl 0.01 0.2%
Litchi Taiwan 3 3 Parathion Tr,0.02,0.04 0.52
Wheat” USA 3 3 Malthion ’ 0.10,0.12,0.23 0.5Y,8%
Chlorpyrifos-methyl ~ 0.04,0.8,0.33 10?
Canada 1 1 Malathion Tr 0.5Y ,82)
Australia 1 1  MEP 0.07 102
Corn(grain) USA 5 1 Malathion Tr 0.5",8?

1) standard for withholding registration 2) FAQO/WHO tolerance for residues
3) Tr: below 0.01ppm 4) amount of endosulfan-I and II
5) tolerance for pesticide residues
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Table 3. Pesticide Residues in Food Commodities

Crops Country No. of NO: f)f Pesticide Residue(ppm) Tolerance
sample positive ‘ (ppm)
Raisin USA ‘ 3 1 Dicofol 0.35
Australia 1 1 CNA 0.01 10V
Prune USA 6 1 CNA - 0.02 15%
Apricot USA 5 4  Azinphos-methyl 0.10,0.11 ‘ 2V
NAC 0.10,0.21,0.73,0.75
Wheat flour 12 9  Malathion Tr,Tr?,0.005,0.006,
0.006,0.01,0.01,0.02
Chlorpyrifos-methyl  Tr,Tr,Tr,Tr,0.005, 2%
0.006
Bread ) 10 5 Malathion Tr,0.006,0.008,0.009,
0.009
Chlorpyrifos-methyl Tr,Tr

1) tolerance for residues in or on raw agricultural commodities in USA (EPA)

2) Tr: below 0.005ppm
3) FAO/WHO tolerance for residues

Table 4. The Influence of Original Country in the Pesticide Residues in Raw Agricultural Commodities

No. of positive samples

No. of - Detected
Area Organophosphorus Organochlorine Carbamate
samples Total rate(%)
insecticides insecticides fungicides insecticides herbicides
America 64 12(6)1) 0 2(1) 1(1) ‘ 4(1) 18(9) 28
Asia 72 10(6) 1(1) 0 1(1) 0 10(7) 14
Oceania 14 1(1) 0 (1) 0 0 2_(2) 14
Europe 11 1(1) -0 0 0 0 1(1) 9
Africa 1 0 : 0 0 0 0 0 0
Total 162 24(10) 1(1) 3(1) 2(1) 4(1) 31(14) 19

1) Values in parentheses indicate number of detected pesticides:
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DFWHE T I NS, BRIZ, RA PN PEEL
LTOERRED LN TV 52,4-D RS = F A VDMK
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TR B Cz12, F 72, A =¥ 4 Vid TBZ DN
VA4 35V VREREHEAIC T A RERI L LT
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BREFDREDLT5~1/TORENFEAPSEERENT
Wwan., T, HBHREIAGVEETHLI LS
D, SHELIERERII T LEND B,
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Table 5. Pesticide Residues in citrus Fruits
crops Country No. of NO; ?f Pesticide Residue(ppm) Toterance
sample positive (ppm)
Lemon v
(flesh) USA 10 9 2,4-D 0.01,0.02,0.03,0.04,0.06 51 92)
Imazalil 0.01,0.02,0.07,0.12,0.19,  10.0Y,5?
0.25,0.42,0.45,0.52 '
(peel) USA 10 10 Chlorpyrifos 0.03,0.05,0.10,0.10,0.13  1.0Y,0.3%
Chlorobenzilate 0.03,0.03,0.04,0.06,0.06, 5.0V,1%
' 0,14
CNA 0.02,0.03,0.04,0.05
2,4-D 0.04,0.05,0.27,0.29,0.39, 522
0.41
Trichloroethane T ,0.13,0.23
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(peel) USA 2 2~ Chlorpyrifos 0.11,0.27 1.0Y,0.3%
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(fresh) " USA 3 2 Imazalil 0.02,0.10 10.0%,5%
(peel) USA 3 3 Chlorpyrifos T
NAC 0.06,0.28 109,79
2,4-D 0.01 51 22)
Imazalil 1.5,2.8 10.0Y,5%

1) tolerance for residues of the whole citrus fruits in USA (EPA)
2) FAO/WHO tolerance for residues of the whole citrus fruits

3) Tr: below 0.05ppm

4) maximum residue limit of the whole citrus fruits in Australia

5) Tr: below 0.01ppm
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Determination of Food Colors by High Performance Liquid Chromatography
Identification of Food Colors Detected from Commercial Food

Fusako Ishikawa™, Kazuo Saito™, Mitsuo Nakazato®, Kenji Fujinuma®, Takako Moriyasu*

and Taichiro Nishima™

Keywords . £ 1% food colors, @#KZ 0= b 25 7 1 — high performance liquid chromatography,
7N 7 L v N ACallura red AC, /%7 >~ b7 )V —V patent blue V, F /') ¥ L1 — quinoline yellow
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r T —T T - 7
0 10 20 30 40 50
Retention time(min)
Fig. 1. Chromatograms of Y4,Y5 and QY on HPLC

Operating. conditions: column,Cosmosil 5C18
-AR (4.6mm i. d. x250mm); moble phase,(A)
'0.015M TBA solution (pH6.8)-acetonitrile (7 : 8)
(B) acetonitrile; gradient profile,0-10% B 1%/
min,10% B 10min,10-40% B 2% , min,40% B
10min; flow rate,lml  min; detection wave-
length, (1) 450nm (2) 550nm; injection volumn,10
2 1; concentration of each food colors,10 # g,/

ml.
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Fig. 2. Chromatograms of 18 Food Color Standards on

HPLC

Operating conditions were same as described

in Fig. 1.

Food colors:1,B2; 2,GS; 3,QY; 4,Y5; 5, ALR;

6,PBV; 7,G3; 8,B1; 9,Y4; 10,R106; 11,

FRE;

12,R2; 13,AZO; 14,R102; 15,P6R; 16,R3; 17,

R104; 18,R105.
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Y5

550nm

i A —
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Retention time(min)

Fig. 3. Chromatograms of Food Colors Extracted from
Commercial Candy (Deep Yellow) on HPLC
Operating conditions were same as described

in Fig. 1.
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Fig. 4. Chromatograms of Food Colors Extracted from
Commercial Chewing Gum (Grape) on HPLC
Operating conditions were same as described

in Fig. 1.
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Fig. 5. Chromatograms of 18 Food Color Standards on

HPLC

Operating conditions were same as described
in Fig. 1. ]

Food colors: 19,patent blue V (C. 1. 42051).
Other food colors were same as described in
Fig. 2.
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Fig. 6. Chromatograms of Food Colors Extracted from

Commercial Candy on HPLC
Operating conditions were same as described

in Fig. 1.
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Thh. )

50Bq/Kg # Bz -8B xy v57r, 49, Le
=5, FLFH I, F)—2(TIFHFFr)DOEET R
HThot. FOZo1HABDIE 6 RB & THEESR,
N—=TThol.

I LADORERREIRLE SR I NI zDEF) v
7 D178Bq/Kg T, KRiZtE A Y D156Bq/Kg Th - /2.
INBN—TREEHEIRELLOBNEYE 2D LE
HIREICEET L REILRIZ N, .

R=FV FTRF 2N/ T4 VERHE, EOZDE
v LERES IR OEL LTRELZZED
559, BEEIIZBNTH, BEDXDIIIOWTHE
L728E" 25 %5, FNICEBEF 2 V) T4 U
PS4 EBOBEEDI P OEREDE T Y AR S
RTWa, COLIICEDIIIIRFAROBEFRETE
DE»P L FEEMBAAICEY Y A2 KBICRINT A £A°
HBELTWS, fEo TI I X &0 I
DFEMIED» SRESRL DD THoHEELDL. T2,
AEPE LI &0 T IIRREM O OERE L ) OREATE
TolbnEEZL.

FEH, N—TWZOVTEERRO 2 )AERB Tk~
AP R N ip o N Y (WA

5)MEEERIE S L-134(%Cs) £ 2 L-137
(Cs) Dkt

RAPLET T L(Cs)DHGTRERTESL 25 &, Fik
EHED 3Cs & WCs DEIEIE L 1 2 Tholze TH,
4EEBDIN0ETIEL {9 & hoTWz, HEHiroE
ABLEYMRTH B PEL BCsHEF IS 2o TL
HL0OLEbIRL. LAL, HeRiiosta® »
LCEET A EAERTIE s YCs DEIA B L 7
1:8&LBTTHEA, ZZIZ1 1 9Ekol-Did

F4. HGTEEREDB0Bq/Kg & A 2B O MR L Bt

e HfiE (Ba/Kg)

No [ﬁ]% 134 137 134 137 ﬁ@ @éi‘% i f: Gi

Cs+'%Cs Cs Cs WAEHB
1 VrFEy _ 178 18 160 KA 90.04.20
2 kAT 156 16 140  7H 89.04.19
3 k4Y ' 101 10 91 REH - 89.11.24
4 LVEVIN—A 91 9 82  FAV 90.08.06
5 FLH 89 F1) Ly 90.04.23
6 EY-Z(TIHYIY) 73 TIVA 90.12.11
7 kAY 53 F)L oy 90.03.20
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£S5, SRR HS30Bq/Ke Bl ES0Bg/Kg LLF D #tE

No &4 @&ﬁ@d&) BLEE i
MCs+17Cs JREEE BAGEHH

1 O—1Ln 39 | ‘ 90.03.19

2 ERY-— 36 FIINZT 89.08.24

3 Fazl—} 34 A4 A AREH

4 w4V 30 F) Ly A

5 YFEY 30 A ] N

6 ~S—3Iv} 30 TVH)T 90.05.11

7 NA¥RHR 30 KA 89.11.24

F 2 v/ TA VEHP A OBERSEIC L DREITVER S
NFEE LT 72 #0304 0 ¥1Cs A S 7ok
L BbDEEZL. ORI Cs OEFBHIZEVWD
THBOEMNOEBIHRbDEEZ 5.

50Bq/Kg ##8 2 THRE SN HRE R UHEERE %
BHE1H»6 5K

6 ) HiatREIR FE £ 30Ba/Kg Bl _E50Bq/Kg BUF D%t

TaS BE IR BE A%30Ba/Kg ML L50Bq/Kg LT OB O
ReFSITRL

BEE S IRHFEDOAE~NOBELBEL, TELS
TSR RO L WRERFEATWL L A0S, FE
5 1350Bq/Kg LTIZ oW T b BIE R T ViR R R fiE £
TOMEERLI. '

TS B i FE 9730Bq/Kg % 5 50Bq/Kg D EHI H iR &
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EY, RN=3I Vb, NMEAFZADTHETH o T
BN TY, FEH, N—-T7HEEALTSa
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Faal— MIERE L TEDR BN AHRET e
BRENTHWI - DEEZD.

¥ & ®H

19904F 4 A 7>519914F 3 A F TIZHPITHiAB L Tz
i A A RS 339 BT D W TR BRI E R A L. IR
GBI FE 2950Bg/Kg ¥ 8 2 TR S /- iE 1 7 308
(2.1%)CdH o 720%, HEMREM370Bq/Ke %8 2 TR
S (VAR X21r &S NV AR

HRIBFEE O WEREIEEER - N —TETHY), K
EEIEZEX) v, FL4Y, 79 A THo7. 50Bg/Kg
B2 TR S -3k, BB, N— 7456 BUR,
EOIH1EBCH -7z, BEShize YT L OEHESE
A BCs P Cs DAL L 9 TH o

R wﬁ#w&ﬂg#ew&m@@ﬁﬂméﬁﬂ
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N—=TH6FHE, Faal— P 1HETH o7,
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Survey on Quality of Enzyme Preparations Used in Food Processing (I)
Measurement of Enzyme Activities and Analysis of Organic Subsidiaries in Enzyme Preparations

MASAKO HIROKADO®*, KEIKO HIRATA™, KAZUO NAKAJIMA™, YOKO UEMATSU*, KEIKO MATSUI*
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BRI P OBEERRIE S EOSEICR A STy
LRENHTH B, TFE, REEMOESICLVEL
DYBRFMZONBEE, —a NI 727/ ud—%
BH LB BERVBETHARRBELRLEDED
BEFEREERICHERINTETVS, BEAHIZE
T, —HEERROLDOORKIFIMY VA bITERE S
654 B OEEEDIL S 7225, A% GERABIIER
FEEIN TR,

BA TS BE 2R T A0 DRBER L T5720
MG IC oW BRI OB K ORIH (B ED
D~ LR URA O TR S5 -0ImmEh b
bD)DIRIT 0 oD TEDRERZIET 5.

XRBROH

I. &8 WAmPREIERIE TR 2 4250 ICBE R A
EA=H=PLEVETLORCEREICRB SN S
DT, FORRIIT I 5 —YI5H, Fur7—¥I8H,
YX—V5fE, ENT—E5BRIVIOFER LY >
FNVNAYNE T VAT 25— ¥ 1HEOTHIRIETH 5.
I. AFERVHK
1. TEUT Y72 AN HE 2, LAV a Ty
Ty I ARERAERE 3. LB E M~ Hammarsten
(ANZHE) 4. 4) -7 BRERFH 5. v
XM | FERBREERICERS D OER L
7o 6. TROMMEREN D TRNOEN g 2 EHICE

o

D, 105°C TERMERL, ZOoHELYHELL. 20
RS g I AT P IEMIZED, Keilz
THEH LERIZL000m & L, 7 FofiZiEEmg s L.
7. 0O5%TWBHT 7B HoUOWEET Y
TUH g EREICED, 105°C TLREERL, 0
WEEWE L COREY 1 BT 55807
Ty RIEREICED, LEOKIZEH L, H100m] OB
KR4Iz 72%%, 55 MER LEA L. 51,
R 1ITR L7z &3 0 BB S 10 o TRl pH 1%
L, K#MZT200ml & L7, 8., 1%L aFy
T RETHE - BRSUEERBREY (RS
BRI THRELE 9. 74 Y VRE(7 =
7= VREE) Ly o3y BPER (BRALEE) 10, 7
O YRR L O D R (FIEAZERY) % 105°C
T IR, £00.5g #EREICED, 0.2NIEHE
WEMATHEH»LS00m & L. 201 ~4ml #1F
MICED, ThPhOo2NEBAERTML CERIC
100ml & L7z, (COW1Iml iz, 27 10~40pug

&) 1. BUEZL7La—)v F35— b No. 117
(75 L8 12, oRBERIETCEARERFTRUHAR

I CHR L, HIBII NS HEmE AW

I. #BERURH

1. ¥Rzu< 797 BEGC-15A (1% FID)
2. Wkra< 57 RV, BARSKS0-PU, ¥
RF ALy bO—F—; BERSGH802-SC, &+ — b7
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K1, 739 -¥OFr 7T R UM &G
FE ARG B ORERST
Wtk x =7 FYTON | FYIORMC | FYTUmEED | Ry 7Y
5 % = o B [ Syt g e (T i | A (D) i pH il (P
1 N a-735—%¥ 5.0 37 60 a [6.0 40 10 b .
2 N a-739-—¥ 5.0 37 60 a 6.0 40 10 b 6.0 40 10 - b
3 N a-73I5—¥ 50 37 60 a (6.0 40 10 b 6.0 40 10 b
4 A a-TIF—E 5.0 37 60 a (6.0 40 10 b 6.0 40 10 b
5 Y e-73Iv5—¥ 5.0 37 60 a |6.0.40 10 b 6.0 yiE*
6 V a-TIT—¥ 5.0 37 60 a |5.6 40 10 b 5.6 37 60 Vit
7 0V a-TIg—¥ 5.0 37 60 a |56 40 10 b 5.6 37 60 Vit
8 S a-TIy—E 5.0 37 60 a [6.0 40 10 b [5.0 37 10 S#
9 Y B-TIv—¥ 4.5 37 60 a (6.0 40 10 b |4.5 40 60 Yk
10 A Zrrz 5.0 40 60 a |5.0 40 10 b |5.0 40 30 A%#|5.0 40 10 b
FI5—¥
11 A Fra 4.5 40 60 a [6.0 40 10 b |45 40 30 A%t
FIv—E
12 S 7Ig-—¥F 5.0 37 .60 a |5.0 40 #EBE ¢ (5.0 40 20 S#|5.0 40 & ¢
(ZHERE)
13 S T7IiIv—¥ 5.0 37 60 a |5.0 40 #&BF ¢ (5.0 40 20 S# (5.0 40 #EH <
(BTERA)
M4 vV TIF—¥, 50 37 60 a [6.0 40 10 b
TaFT — ¥ ~
15 "V FAa73Is—¥, 5.0 37 60 a (6.0 40 10 b
TWTF—¥

%] BERGRTROBTEONES I, VEFEE 72— v EO2ENH LY, aERUYHOFERIEZY ¥ EL,

SHEFAHOFER 72 - Y FEERA LTV A,

*2 ST - TRT 57 2 7~ O 2 e+ 5 fbh 3BkiE

7 —; HALIL851-AS, R IEE; REEHEL SE-51(KFA
BL) 3. BAWHELSHLER  BEUV-240 4,
DA —F =N Y FaR—F— ¥k BT-23 5.
EFHBNEER  r VT 921030 6. F-NT 4y
v - KAIERE | ZELER KF-01

V. RRRRMEE

1, EMHRE

1 7i5—¥0Fr I rEtHRBR(2a B (Fr Ty
W7 I9—¥PEATAEE VO Y NSO
S THMTABTHEHEETS.)

AEBEBRORE  ABICEEDOKEMZ T, BEDN
0.1~0.5HA1/ml (2% 5 & ) liE» LAVRHER & L7z
PES DB RS LigaE L 7.

BIEE . RBRE OB Ty Py ERSm 2 L D,

40°C TLOFEIMLE L7244, BURHATE 1ml 20X E B IS
RDEE. ZORE40°C CEREIC6OSEREL-D
H, THICKEEF M) Y AR Inl 2N, EHICR
DEEHIEE L7, RoREBRE (EZE0mm)Ic v EX
Woml &, BB 1ml 2 ESICRE LRBED
Oica— 2o, BEKEFCIHEMELR, &
HLICKE L7, w#H2.5% 3 7{bh ) 7 2K 2ml %
WAITIMA, 2 NBEREE2.5ml # R ME, X (@l
L% el CBB Lz 554, 0.005N F 5B+ b
) AEHET0.5% T > AWM L ml 2HREE LT
EL, WEME Vriml)ERKd7z, BNCERELE UCEE
B L ml % BEREICHLY, KBREF M)y AREE L m
Tz, LEDREE, TEETARABIE S
EMACLCIRYBE, DTEMICEREL CHEME Vs
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£2. WHT 37 —EOF ¥ 7 VLI R UM LSRR R R A RS R OE R R

AR T HB
Wtk A —% LT WAL RER WIRER | B ERER
&S -n mEe am| SRR HOERE TERBR | ypmp | (0/g/min)® | (We/min® | N(%)
1 N a-73IT7—¥ HH 300 6,700 0.3
2 N a-T7 35— Hil 26,000 | 30,000DUN/g ‘ 700 26,000 0.3
3 N a-73I7—¥ HE 8,300 | 7,000DUN/g 400 8,300 0.1
4 A a-T3IF—¥ HE 7,000 | 10,000 U/g ) 300 7,000 0.1
5 Y a-T73IT7—¥ HH 80,000 U/g 4,800 60,000 0.8 »
6 A% a-TFT3IF5—¥ HH 240,000 NU/g| . 700 34,000 0.9
7 \% a-7 35—V 60,000 NU/g 300 4,600 0.7
8 S a-T7T3I5—F HEH 9,600 | 8,700-11,000 9,600 150,000 3.4
9 Y B-73IT—¥ M| 670,000 700,000 11,000 180,000 4.3
10 A Ve 2= HE 15,000 13,000 | 100,000 | 90,000 U/g 5,000 100,000 1.8
TIiIv—¥
11 A V2= B 3,000 4,200 1,000 3,800 1.3
TIiIg—H
12 S TIiIg—F 150,000 40,000 98,000 | 40,000 U/g 2,500 1.8
(BHERA)
13 S 7TIg—F 150,000 40,000 94,000 | 40,000 U/g 2,500 1.8
(BERA) :
14 A% TIg—E, B 1,000 16,000 1.9
TaF7—+4 '
15 VvV  rua,rus A 700 2,100 | 1.9

TN TNG L TNATIS—E, TINS5+

*¥1: 19MICImg D7 FyBICHYET AR 0 THEN TV 7 VL0 1 BT 5.
*¥20 15NV A T aFr P 0avERBOFR 1 %L SELBENEF L 7VMBML IO 1 B L5 5.

(ml ) %KD

TN UMREROER | 7 R EHEREE 2 ~10m]
TEMICED, KEMACTERENI0ML & Lz B
HREBREICVEXHMESml 22 ), BEER1m 202
BIZRE L DTREERE RERICHREL, BEM
Ve(ml) 23R 7. BUCEREERE 1 ml O DK 1 ml %
BWTHEBRICREL, HEEMl Volml) 2R/, S8
BlmlPOT FoMEE#EEICL Y, ZRERIHE
T HREMERE Vo V, BRI & o TREB ZEKL,
WEEZL 00m {23 ed 5 7 Py (Fmg) %KD 7=
it 1 g FOF > 7 TR X )R-,
7 v 7R =(Ve— V1) XF/ 6 /W(HifL/g)

F L7 FUBREREL ) RO - WEEZED 1 ml O

D7 KR (ng)
W ! BURHREGE (o) /A FUE 3k

2) 7IF-EDOFr T URIBILIRBR(TY 7D
E#BSOT 20— ADEGFFIE - THRIT 57>
T oAV REEROFRYNETS)

b EREY hEoT 1SRNV Y a Ty T
vOAYEREOFLY 1 %R S € AR LRI
HD1HEALE L. ‘ .

CHE L F Y VBN R REREICE Y, 40°COE
BAICANRTHRLULE, HOPLHACITHZzD:
HENAWO0.5ml #EH X, 200.Iml FOok 1 HBE
ICENRy PTED, O LI TEEBRION 2 AN
LREBEICAR, LR EE/E, EE60mm B
3 AEBE(T %)DHH566%CH LT 5 RISEEE(t)
RRBIEEICEI D BRL, KXy 7 7LD
EME L.

77 UL (U/g) =600 X AHUEEL/ t
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%£3. BWTUT 7 - LHORBBEEOE B IR OEE B HRROM LR 0%

A F HEHLIRBHER BEHLD BEEHL D BER

Bk A—h— ERER (H-HEHAR | HRBEEHFR St
H5 % [ #EF | N(%) | (U/g/min)™ (U/g)*? (AL pH iR
1 v A TaFT—-¥ M 1.2 130,000 - 2.4AU/g] 7.0 37 10
2 v hitso 57— M 0.7 28,000 - 0.5AU/g| 7.0 37 10
3 Y MitsaF7—¥ HE 1.5 96,000 96,000 100,000 U/g | 2.6 40 20
4 Y TuANETaF T ¥ M 0.8 98,000 98,000 100,000 U/g| 7.0 40 20
5 Y R a s 7 - HH# 1.4 40,000 40,000 40,000 U/g| 6.0 40 20
6 S BT T BB 2.1 51,000 51,000 { 48.000-62,000 U/g | 6.0 37 10
7 N TVAEIETOFT - M 0.4 23,000 23,000 20,000 U/g| 7.5 30 10
8 N TuAYESaFT~¥ HEH# 3.4 51,000 51,000 50,000 U/g| 7.5 30 10
9 N BiEsurF7—¥ HY 0.5 30,000 30,000 20,000 U/g| 3.0 30 10
10 N TAAIETOFT—¥ HE 0.3 26,000 26,000 20,000 U/g| 7.5 30 10
11 N TS OF T~ K 0.1 11,000 11,000 10,000 U/g| 7.5 30 10
12 A Bt ar7—¥ B 3.5 50,000 8,000 7,000 U/g| 3.0 37 60
13 A TR IETOFT ¥ M 0.5 60,000 9,000 10,000 U/g | 7.0 37 60
14 A Brar7—¥ HE 5.3 39,000 6,000 5,500 U/g| 3.0 37 60
15 A FTAANETOFT-¥  HAH 0.7 63,000 10,000 10,000 U/g | 10.0 37 60
16 A TNAVETOFT Y H# 3.1 72,000 11,000 10,000 U/g| 7.0 37 60
17 A 77— Fii) 4.5 1,100,000 170,000 150,000 U/g | 7.0 37 60
18 A 2884 v Ha 2.3 490,000 490,000 400,000 U/g | 8.0 37 10

*1 B 1 —17ik 2 FR, 18ikc A
*2 B3 —1lid a FR, 12—171k b AR, 181k ¢ HK

a B CABAEA CESHLCLISMICL pgdF AT VICHBAT IS Y007 4 ) Y EBWREZER T HEARLNE 1 B L

5

bR I FBMAE A L ESELCEOFEIIREAE I m I F O 100 ug (ZHYTAIEY V308D 7 4 ) YERYETERTAEB

HIEHE 1B LS5

CHR AR EA Y EFELTISHIC] gD F OV VIHETET I/ BEARTAEBWILIZ 1M ET 2

(3) TuFr7—E¥oEANHIHRE

pH, B, FUGHMEIIE 3 OLGE A, E5BRE
REEEEY IR TIT o 1.
) - BOREIHL IR

pH, B, BHpEMiEE4 0&G+ B, EBERE
REEED T LT o 7 ‘

2, FRREREREL  RBFEENLOLT VEZT LEE
FREPELFIVTRD .
REXERE Al lgz s ), BRRRNYWAEST
D=V &= VED) it o THE LEEE 2 L L 7=
BEHIOng UTICHET B0 E L ), HBE
FMEEBLHVCCERL.

TUEDY ABERERE D ETEY 2HV

3, WEAOMAE : Rz I TE FHWE.
4, BOERE k< b7 7EY HV.

HRRUVUEE v

I. BEENER 77y, BaYg, BHo=Kk3E
EOFRIhPDLEZETHALTIT—¥, 757 —
ERU) 8- Bz THRE L7,

1. PI5—EEHRAB 735 - YoEtReEicg
BTN OWMENET ML (2 @), Fr7ros
YEREAORBRLEFNET AL IE(D, o), HE
DRYEMET HWALEIS BT, FLISRLAELI I,
@-7 3TV L AL DR — I —FRIELEE
BHLTWE, Zhide-TI9—ER8Frr iy
FLICHR L, V- ABEEEN25~650DF )T
WhERTs-vLEIONE —F-735—¥id
TV —REAC, FNTTIF—BIE TN a— RET
AT B ERDL, £ LTEILHBBV STV
BANEIYHD -7 IF—-F 1IREDAICHAVL R
T, BABEIITRHE R ORI LD ORI A5 v
LTz, , ‘

(1) WAL BREORAT R U R

ORBgEoOBRE HABEBORBREZHTL, H—
BRERRE L2, BEICR1I% SV asTy Ty e
BT 7o 2 BEPRVSRTY:. BB OEE
RIEOBICERA SN2 Do 7288, ZRERECIdzED
Abh, TEHET V7 D0.5%DRED D DHE SIS
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F4. TR N-EFOFREEROCEFHREOBEHE T RBROKBERL RS

: HREER FRBTEAL T R B R FREGHALS) PRI 3Bk
Wik A—d— ERERE | H-EEHRX | HREETR £
&5 % meks EER | N(%) | (U/g/min)*t | (U/g)*? (HLPISEE) pH iREE  BFRY
1 N yr-¥  HHE 0.8 9,300 550,000 500,000 U/g| 7.0 37 60
2 A Yn-¥ AW 7.4 38,000 150,000FIPU/g | 7.0 37 30
3 A Y- ¥ HR 1.3 3,900 39,000 40,000 U/g| 6.0 37 30

*1:&TafR *2 AR 1 b AR, BRE3 & e HR

a R 1AV —TWESELTLIAMEICL oM ORI B S8 % 1AL L 5.
bR LAY - TR S L Te0TMIC 1 oM OBRIEER (F L f VERE LC) 2T AIRIFE LD ® 1 B T 5.
e RN DAV - TWMEMELTLISMIC 1 oM DIRIER & T 2 IEIEHEIL ) 2 108 L 5 5.

S EPLRL, BEITR05BTEMT v 7V BEH
BIFCHBLZ LA 57,

RIS A —h —BICR R o Tz (K1), Kbk
BICOWTKRE L72& 25, 10~6053 0BT et
RY LA oDOT, BERER PR T HIORY
AEFICBIZR & LTRMS A2 B0 e+ TE 5
B +572010, kB Z605 L E(RET S
DHFEBRNVEEZ T,

BEEFUGIC & O BITTHEIER T 54, ZORTHEDOR
FFEELTE 72 Y FERFYEXEIHNORT
W T Y ZPEERALTYRS X~ — %o
e, FAEEET M) ABEEEDKRKRAONE LS
ShEEBTLH LY EFTENRTTHo /. HESKERES
DETMEOEEEITS Y EFESRAEATRD I Eh
5, ZOFEVPRFLE L.

OBV ORBEFRIEHEILI B THo7. T
A Imeg D7 FOBICHLTLEBTEHE D078
FHy 2FVv 7O 1B LT AEZ Fidbhy
DRF <, TREK—HAL LTRAL.

OBRE R2IBHRBROBERETHK—EEHIATE
WL, H—BATRLE. IREPREEREH 5L 01,
HAREEE RN TER LA L2, BE12RU13%EL
AL ABASE I IEITEVVEL R L7z, WEL12R U133
DOREMITISTTEALC, HABBMEDO 4 HEMALDIEZS
PEBERRLE., X—h—CHRLESS, IO
A FENERIREERLAZDDOTHAI LI 572 a
-7 35—-¥0SbH, Ak 4%4,800 B AL (MK 5 ),
9,600 B0 (BRIE 8 ) L BWED L D Ho72h, b
K B-TIT—ERI VAT IT—ENBELTVS
EEZOND.

(2) MR BROME R URR

ORERFEOKET pH, BE, BE, FEIELHR

BED EICEHELE L THo2(FKL), EBHFE(LE)

D LRABOFERRCCTVE X =N — Dol O
EREETHHLD, H—HKBEL LTHY, pHOE
LGB H B EEZ LN LD THNEESR G
v, RBOFPTEE D RBRICH B o8
weEzz, LAL, ZObEIERBREONT Y F
DBREDP ST END, SOICKREFLETHA. St
OFE( ¢ )i b EORIB105H DB ORI % JiE
THHELRECERD, 15BXBLNERRD
FRA 566 % 1SS S B RIS 2 T 5 HETH A,
bEL Y RRHETHENT, ZOHEDEDFAO/-
WHO $U#58) B U FCC £ ORBRIE L & b ICIRET L
720,

OfFR NEELTHE—HEHFRNTHEHEL, £21IH—
HMATRLE. —F, HAEEO® 5 b 0RHNBRESR
EHROMERF 2B L7 1TE A LOREITHAR
KAEIZIZITEVEERR L. SHOBRKIZRF13DHER
AL PO 4 J5 BT EE I3 B A E Vi (98, 000 L
i, 94,000BG7) %R L7724, S04 HEMGEEDO
BEETHAZ LI -7 H—EE N THRE L LK
T2 LEHOBVRE(S, 8, 9, 10)II8HELHD
Bhol E-T, ThoDBREIIBREEISGWEE
Zbhb.

2. 77 7—E0EABLHAERORGRVER

HE—BREBRE R EA IS - T, BHLOHPIHME 2 HE
L7z, —#t%lE, 3L AEDRA —h — i 3EEEY 1258
BENLHEL -7+ Y HBETRBALTWA. L
ML, RIRLZEH I, pH, &E, BRISERZE
DWESLLRPEENBEMORRFEILZHICLIIR
%o Tz, 72 CREFBRSHAREICHEY, Hilig
FIEHE—FRE LTEEEY 2RV, 8088
XTHEM LA H—H3T1,100~1,100,000H47 & 1§
[RNERE SNz A KES S H AR EICIE T
EERL(ES).
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RS5. TREEREAH ORA OGHHER

B OHR ik B Koy A YRR P>
ik 6  41.9~73.9%(6) Gly 1%(1) I a 48.8~17.3% (3) H4510.4%(1)
S YWV 5 }31.8%(1)
37 Bk 9 SLHE65.8~66.3% (2) 7 F 7 4§18.5~31.3%(3)
BHH6.4% (1)
itk 2 41.3~46.7%(2) Gly45.9%(1) v AM¥ ., }35%
Tuy7—4 k16 F14549.3~69.7%(3) 7 F U 5510.9~47.9%(4)
FIHH6.4% ~10.0%(2)
Ysi—t Wtk 2 53.1~62.5%(2) Gly 40.3%(1)
Bk 3 PG 13.6%(1) 7 Fi17.2~51.5%(3) VI ¥ » +20.9%(1)
_ WAk B FLHE85.8~91.2%(2) 7 Ni31.3~39.8%(2)
g —¥

EHHET.7%(1)

YruFFAMY s rva @ik 1 81.7%(1) EtOH 6.7%(1)
YWMFIYRT LG —X
() ADBFEHRER  Gy:70kYy PG 7a¥Lryy)a-—p

*1:PG>0.1% Gly>1% *2: 5%k

SBIHE—RBEOREICANT T, EFEEY, FAO/-
WHO ##5% B U FCC M0 % BEIC L TREF L7
3. UNR—EOEHHEHEBROEERUESE

H—RBRETVED IR 5 T, OB L ®ET
L 3EAED R — % — FEEED 128 U H 23R
LTz, MBSt R OB AL DRIk x B4t
BIRE - TW2(X4)DT, BEMELHREE AN
HRTHEL7ZE 2D, #H—FFT3,900~38,000H4x
2R L, RESOHIHPBARMEICEL L Twiz(F4).
I. AWEBEFE BEELEAEI»ORALYD, EFEE
POBESETHMNL ZEAHELDTII VL E
Z, BFRESROGEREZE, LT VEoY L BE
FEFELFQO)FHEL. ZORBRIIEHREORK
Brick2, 3, 4ICFELE. EROREE -7 3
F—¥TL3%(BK9), 7577 —¥TiE5.3% (Rt
14), YN—EBTIRT.4%(Hfk2)C, BEREICRETS
LELHI26%, 32%, UBThoT:. HERREZEEYL
BEEEDIOER B L2, 735 FROY
NP TREZEEIRLE DO, BREEIIR
bEP oz, LELTEF7 €T, BESEORD
BV ODFERENEL, SEELERIOMICEM
BEROhEdh ol 73IT9—ERPYS—ETLEHE
MIZIEEVWHEBIE o7, BEIR, BEEOEE LG
HOMICIEHEPHHEEZONLDOT, HEORWE
HE LT, EXEFHEEY(MEMEREORERL LT
b2 KREEECHEKERM 2 &) O5RE O TaEHE A
Zibhb.

M. 88 KA IZER OB 2 EELSED,
M EB—ICT B0, BLr0RF(EREN RO
HEREME)IEIMENSL EELNRT VA O THEINH
WKCOWTHEIT o7z, FOBBEESITRLE. B
BRI DOV TIZE 2 3Y CHET 5.

1. KRUOSA BRIV D, £TIoKks41.3~
81.7%, 3WAKIZZ )€Y VA1 ~45.9%, 1HKICT
UYL Yy a—uis13.6%, 1HAERICTY J— s
6.7%EEh, KOFSEBIHRKLEH, o7/ ENEMYT
HH7)E)VRITOEL L) a- ik, BEIOR
TR EOAERA bS5, TS FEE~DERIWE
ThHHY, BRELLZERICHI RS OFFIL oo
7=,

2. B HAHEROBE, 1UWED, 3HREIICY o8
798.8~17.3%, 1HAKICHEESN10.4%, 2HMKICV L
Ey M31.8~3B%ET Tz, ZORBEDVYNVE Y
MIBRIOBMTHEA SN TWALEEZOND, ki
FCDWTIE, 33MRARE, 7 RIRICILEDM9.3~91.2%,
I2BARIC T B $E5510.9~47.9%, 4 Befkic E 308 A
6.4~10.2%, 1#MEIZV VY FA%20.9% & T h,
BOEEFRLEPo72. VIVEy FUSMOBEEIL, B
FEOMN 2 H—LT B DIZFEMEN-FRETH B 28,
BmEMEHISHEN TV 5 7O BFINOFRRIGLE 2
WEERTWS, LAL, YWYy MIUIERISHEN
FORTVBS, BRELERICIETA b o7
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¥ & ®

AR OBEERR OMBEOERL BT 5B THKRT
35—, FSuF7—¥, Y -YORREETORER
EUOBBRR OS2 IT 72,

1. WEHRBROKE—REBRE LB 5 158K - THAHE
FRELLEZA, a-7 I T—-FizidEL LTHREL
CHEN, B-TIFT-F¥RUSNITIT BTl
hEFRBIR T F7a77—HitdEL LT
HE¥AL V-7 5 ) Y REBEFSHWSOR T2, HEREIC
DNBTIHERERRE T o728 25, KBSV ABEEMEIC
EEEVWEZR L. — B A SSEI G OFE D &
D h% DR BRESR TV, 2l h BRI RO
WINEMEZRET RELEERB.

2. TIS9—EOBAICIRBEGRUREREL b
— R LTEMDD L LA 7. TUTFT7—ED
AR, B, 7OV I e REBRIE OV
W THDEELOND. fEo THHREREY, FAO/-
WHO $1#£5°, FCCHMEY 4 L2 B 1Tk— ik %
WEF L7z, .

3. BEEF RS LR, BREMICGIENR
L HEHS T, ARRGICEARE LCAEREM
Wor)e)y, FuLryya—i, YiEy bas
ERESR TV, BEICEI NS ORIF ORISR
Thots, SBBEFNORTERESEINELZLEZ
5.

R ARAERERT A ICH ) BRI TR
B AREEERITOSRICESR L I3

X 7
1) BARERLHE  wHERBRE - EW, 311313,

2)

3)

4)

6)

7)

8)

9)

10)

1990, €/FEHAREN, HEI
BAAEEGRF | SWETOEE - MR
& [F63] LREHOMAGIEEOERE, 221~247,
1986 FEHERpEREE, K .
HARRBMY SR | %5 MEmifyAES,
1986, HARSFENDH S, FR

RELT, RFE=, NHEE ERE#HT REK
wRF4ER, 42, 170-175, 1991

HRET, HFARET, FHET, PR, B
B, BUBEIBAL BT E R, 40, 183-186,
1989

rh BANHE, RPIRET, FHET, MR, Bt
WY, BB HEREAER, 40, 175-177,
1989

FRIBIOER  BeEAfsEEE 2, 108-135, 1956, HiEH
= :

Joint FAO/WHO expert committee of food addi-
tives; Specifications for identity and purity: FAO
Food and Nutrition Paper, 19, 229-252, 1981

Joint FAO/WHO expert committee of food addi-
tives; Specifications for identity and purity. of cer:
tain food additives: FAO Food and Nutrition Paper,
38, 291-295, 1988

Committee on codex specifications: Food Chemicals
Codex, Third Edition, 479-499, 1981, National
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Survey on Quality of Enzyme Preparations
Used in Food Processing (II)
Determination of Inorganic Salts, Heavy Metals, Arsenic and Boron
in Enzyme Preparations.
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1 1
fRBE FREEANL, T E L CRRDOEE RN
TREASRTVBICL»b T, bAETEE A
BAHEERTWANI L bH T, MENEEIHS
PTHV. FITEREERABRESH 2T LT, &
RN LCOREOERYRE L. AHTE, 25
H OB & A EMRMW IOV TR ERET 5.
ARV, MM A RE S LTREPRETAL X
DRGSR, BEROSMREEE QWA LRI E
HEha'™, F7, BEOREH, RGN, BEHL
FOBMT, BAICRASRLI LGSV ZoR
BIEEICOWTIE, WRBREYY 2llE L Ta%kEDE
FrL7ED, AN o LE <Ry sE, ) VB
fH, 7rEDY AL, EtWESTLT, BEEERAN
OBRB L, BATRIYWOFROBEEITO TR L7z
—%, BEREAEWIICOVTHE, BEARCELEEEL L
KHERT2b0E LT, ELE, %, vE hox°
RO LT, BAIOMEELIER L.
EB OB

1. 50 PR 2 SRR ICHUUHN R AR A R
Yy - X )R SRR R L L (3R ).

2. RE  ADLME T EWBORERDE B,

3. BHE AN YL, wFRYYA, ) VEER
W BEAEEREETECE TR AN T A, =T %D
YA, Y Y B EEHERE(%1,000ppm ) 1.00m] (2SR TR
(1—4)10ml #Hz, KR TEEIIZION & LA(H N
Th, TRV A, VORI ng/ml BEK).

BHRA A4 BRI MY sz By, EEF b
Uy A2, 4, 6, 8 ug/ml DKBWFIEFAEL
T, ST+ ABEEE L

SAEEMENR | BABRAL2RME O TR OE 0T SRR dE
(1,000ppm)1.00ml {ZIEEEVAR( 1 —4)10ml 0%, K
TIEREIZ100m] & L7z($510 g« g/ml).

R RIFER | AR REE TR AT EE
HeJFHE(1,000ppm ) 1.00ml (Z3EEEVEH( 1 — 4 )10ml %0
%, KTIEREIZ100ml & L72(R o310 #g/ml).

4. RBRUERMHE FEBEEGT7I7 A< (LT ICP &ig
FTIRLES B © Thermo Jarrell Ash # %! PolyScan
61ESS, Bk ET; 1,150W, ik AR, 100RPM,
27T 4 W—IE; 30PSI, 77 A<EAES; 15mm, 57
B AV 2317.933nm v R T 7 4279.078nm Y v
214.914nm $#220.353nm &7 %249.773nm, {4 » 70
< + 25 7 . Dionex 5L 4000i, # 5 &; AG4A(4 X
50mm)+AS4A( 4 X250mm), ¥ 7L v —; AMMS, &

* 55 14, EHAAEHR, 42, 163-169, 1991.

* & BRUER SR AL B e AL TG AL AR AR se Bt 169 BIEERFTRBXE AN 3 —24— 1
* % The Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunin-cho 3 chome, Shinjuku-ku, Tokyo 169, Japan
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H 1. BEREAR
e S BEE R OB &Ry A—H— - % R
No.

1 a-73I5—E A A. oryzae RIBERR

2 a-7Iv—¥ Bft B subtilis HEHBR
3 e-TIF—F C# B licheniformis YRR
4 a-7IF—¥ C# B subtilis Bt

5 a-73I5—¥, REAINVITAL5.0% D#t Bacillus BHEH*E
6 a-73I7—¥, HERAINYT LY E#  M® SIS =R S
7 a-TIT—¥, REEANYYL20% E#  HE HEBEHK

8 a-TIF—F E# M@ wERE
9 B-TIF—H B#t B subtilis PRBEHR
10 HE7I5—F A%t WREEHE
11 HE73Is5-F At REEME
12 FAVI7TIFT—F " D Aspergillus RBEE

13 Znzaris-—-¥ D#t Aspergillus e YRR
14 T73IF—¥, FurrT—¥ OF i 3V N BREEE
15 ZFVarFis—¥, FusF-—+F CH#H A niger GG RERTIEEN
16 Ta5F 77—+ At A. oryzae RBEHER
17 7TuyFr7-—-+ Bt A. wiger wRBEHER
18 7uyFy—+ B# B subtilis RBBEHE
19 J7us7—+¥ Bt A. oryzae RBEIE
20 TuFT—¥ C# B subtilis EREwsE
21 TuUF7-—-¥ C# B licheniformis BRdk
22 TUFT—¥ D#  Rhizopus RRBRE
23 TusF7y—¥ D# Aspergillus REBGER
24 TOFT—-¥ Dt Aspergilius RREHE
25 JusF7T-—¥ D#: Bacillus WERBME
26 TaFT—¥, WEIVIYLITYS D#  Bacillus HEahk
27 TuF7v—+ D#t  Bacillus RBERE
28 TuUF7 -8 E4#  HRIRE RREHE
29 TUFT—F Ef  AKIRHE RREHR
30 TuFT—E, REIINVITL0% Ex HH HAmhE
31 JUFT—¥ EX  H® RIBEHE
32 FuFr7—+¥ Et#t  HE HEEHE
33 S D#t HHEHE
34 Y= Ct A niger ¥R EEN

35 Jss-E C#t M. michei LRI TN
36 IS—F D#t  Aspergillus B
37 Yri—F D4t Rhizopus RBERER
38 Jt—¥ E# RBEBR
39 kT —¥ Bt WRESER
40 ELF—¥ B#t HAGHE
41 EvF—¥ B#t A niger- HEBEHE
42 N5 —-¥ D#t Aspergillus REEHEK
43 kLT —F Eft  RIRE BEEnE

4 TruFFAPYrrVIAINETILYAT7—E Dt Bk
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MEWE 1.7mM FEEF MUy A4 1.8mM REEKEF FY Y
LVEWE, PEE; 1.5ml/min, FAE; 0.025N BREE, EA
;50 1, WMIDE; BERGEEREE, B 3048

5. SHFFE (MHEEY ARRNAEEY &,
BB ABEOF B 5 72,

AN LE, TRy AE, U UEBRE RN
lg *WELDITICERICEY, BRAEIZ0T T,
BAAREEF y P L — P ECHERBER LBELFEIC
AN, 500°C ¥ T4 WIRE % L3 Th & 4915k mnsk
LTIRAE LA, SHICHEBBE(1—~4)10ml EHED
KEMZ, KBELTHBRBEREL, &k, LEIFIHILS
HCOLMTHBL, KTEMHICION & LA Zh#
BRI E L, ICPEESITEIZLY, NI T L, =%
YA, YrRERLL BERETI V2 EE10
pg/ml D2 EREHE L2 2B, RBICEROLE
BHITKTHERL, TOPA I, BilEEe ALtk
Lh & HIIERRBE LB L.

Q7 rE=vslE FEHlg - - CEMICE
h, MEOKTHERENOm ONKT T AIIHBL, #hA
LHHBOY Y a— vBigE AR, 10%KEEF YUY
LEW30mL 2R T, FBHEH120ml 2155 F THEH
L7, 8312130, 1 N 5iER20ml & K#30ml # ANhTHB
&, ZBE®B, AFNVLy FR3EREL LTO. INKEML
FRY Y AR THEEL, BFEEYER LAY,
WIELY FBRH 1 2MEADIZICERICEY,
KRB I 20T, BERRIERY TV - P ETESR
HELABERFEICAN, 500°C T THAICEE: T
TH SR ISEERIMEL L TURE L 72 ZhickEmz CF
BL, SECOAKTABLTAS, KTEMIZI00mI
EL7. Themme L, LEFDEKTCHRLT,
AXvrus b 574 -2k VEEAF R ER LT
REMRIE/F VI YA0, 2, 4, 6, 8 pg/ml®
5 EREME L.

CESE AREMPAEE T, ELRRREOS
i A WA
(6)8r B OMAFREYICHEBEBER(1—~4)10ml &
BWEOKEMZ, KiELCTMRBEHEL, B, LEIH
NIESECHOAKTHB/BL T, KTERIZI0m & L7z,
IhelRiEE L, ICPRAESIIERICLVEEER L.
WERIZTT 77 L8100 pg/ml @ 2 HRERE L7,
(NeFE ARRMPAEED D, eFERBREOHFEK
o7,

@FvE BN le v BB OITICTERICE
1%KBEF N )Y 2B S5m Z2MA, Ty b7TL— 1

ECHEREGE L BEAFICAN, 500°C  CHR4ICE
% LT S I5EERIMEL L TIRIE L 7212, s hus
WEAW (1 —~4)10ml L EEOKEME CHEML, 5
FECHAKTHBLTHS, KTEMIZION & L7
INEREE L, ICPEESITERICIVFITVELEREL
To. MEBHIZTT Y7 ERTHEI pg/ml D 2 FURER
Ll
BEREAUEE '

1, HEHSRORMIER HEREY, TP YA,
<AV LIE, JVBE, Toesy s, B o
AHERER 2 ITRL.

(AhBFREY  ShBGRE YRR ICHRER % bl 2 Tk
ThHLEBETHWENET, RHFOEEMEDOHE
EaBLDTHE. 0.4-124. 7% DEHTHREZI N, &
HICEVET, FR SN (T 1) DA D ERIE
EAREENTWAZ EFTREIN,

@YY AR SRS, SEATH], LR OB
ZOBERF L LTHW ORI, ZEH], BiER &
LT, a-7T39—¥R27rusy7—Liliagisnslt
BE, VYT A(Ca)& LT0.004-13.4% R E 1
7z, ANY Y AEICOWTIENo. 5, 6, 7, 26, 300
SHRFHIMAETI D o720, THhHERES LLRER
Do Mo 2 38 (No. 182 31) 25 b BRIBLTEDY,
RAFRICRSI S .

Bye ATy LiE EHESE LTHEBY 2T 4
BPHWONRLEI DB, v T3y a(Mg)E LT
0.002-1.6 %R & L.

Wy BE ) YEBRTKEA U ADEEHESC AW
LB, BEREBLERIE LTY VBE—KEHI VT T A
B, /2, EBEAFVICLOBEREOERET2LET S
EREFEHE LT, HE) VBEIFIEHNCREEINE T
EDHBH. V(P LTO-4.4%HEENT.

B)7 rEZY AR FEHES OIS, EAEE LT
7 vEZYLAREERHING. T, BREFRELELT
WALT v Eo Y AHEFICERESNLZ LPDH 5. B
B IR TRERERDT.0% U LEOREIZOWTHH L
#, BETLO%OBR(N)PRIBENT % B, T
EZYLEOL TS K D 5 L THRT 5050
BEEWIIE TN,

(63 L BEZEOBMIIERRE{to BT, EikS
PO APBEEINLZ EHFS. BMBOHIZIE, B
BHHROEAC IOV THGHM T3.55% £ THRE MR
BONRTWAELDLHET LG, 4HIZL.0% % TR
LLTCEEL. BEIEFR(C)E LTLT.9% TH o 7.
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%2, BRUHPOMEEH
SR RSB AL wrALvAE ) UESE TUYESULAE (W
No. (%) (Ca%) (Mg%) (P%) (N%) (C1%)
1 2.7 0.06 0.1 0.4 0.5 <1.0
2 0.6 0.03 0.005 0.07 <1.0
3 18.0 0.2 0.02 0.1 8.0
4 16.4 0.4 1 0.03 0.02 7.4
5 8.8 2.0 0.02 0.07 <1.0
6 99.9 8.3 0.002 0.05 34.8
7 124.7 13.4 0.05 0.01 38.7
8 27.2 0.1 0.02 0.03 12.1
9 7.2 0.03 0.2 1.0 0.6 <1.0
10 3.9 0.02 0.3 0.8 0.3 <1.0
1. 4.4 0.02 0.3 0.8 0.3 <1.0
12 2.5 0.04 0.2 0.4 0.2 <1.0
13 9.0 0.09 0.1 0.2 0.3 3.0
14 7.4 0.06 0.02 0.1 0.3 2.5
15 2.2 0.005 0.03 0.2 0.4 <1.0
16 2.0 0.03 0.1 0.3 0.2 <1.0
17 5.4 0.005 0.1 1.3 0.3 <1.0
18 100.9 5.8 0.04 0.1 39.0
19 5.2 0.02 0.3 1.0 0.2 <1.0
20 11.5 0.07 0.02 0.06 4.6
21 1.1 0.1 0.01 0.05 0.1 <1.0
22 15.7 0.07 1.2 2.2 0.5 <1.0
23 21.8 0.1 1.6 4.4 0.7 <1.0
24 8.5 0.04 0.4 1.3 0.3 <1.0
25 6.0 0.7 0.07 0.9 0.8 <1.0
26 110.2 4.2 0.02 0.05 47.9
27 2.8 0.2 0.007. 0.07 <1.0
28 9.8 0.04 0.5 1.6 0.4 <1.0
29 1.9 0.004 0.03 0.4 <1.0
30 27.8 7.9 0.05 0.02 <1.0
31 90.2 4.7 0.005 0.02 <1.0
32 11.6 0.02 0.007 0.06 5.8
33 2.7 0.2 0.1 0.02 0.3 <1.0
34 0.6 0.004 0.01 0.03 - <1.0
35 0.4 0.01 0.003 0.000 <1.0
36 3.5 0.07 0.02 0.3 0.2 <1.0
37 5.4 0.1 0.2 0.7 1.0 <1.0
38 0.9 0.02 0.006 0.2 1.6 <1.0
39 2.2 0.02 0.2 0.4 0.1 <1.0
40 1.0 0.005 0.06 0.1 <1.0
41 9.1 0.02 0.3 2.2 0.4 <1.0
42 3.3 0.03 0.3 0.6 <1.0
43 0.4 0.004 0.009 0.02 <1.0
44 3.0 0.1 0.002 0.01 2.4
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2. BA&TNYHOERT ARRIMEHORE, BE
whicon T, FHlE LTEDORERUEER% + %
RETAZED, ARFEETEESIFLATWS, R
DB - 12FEHIONT, BELHET B0 LI
BRHPIFEITHAH. No.5, 6, 26, 30CHEEEE
Molzdt, No. 7T ORB CTHEROLIEELKRH L.
ZHICDWT A== LAELAZL TS, RROBE
DAHBHLZ. 7, 1. QOETHENI, Ay
Y LBEIZDOWTERV L VEELS, BROH LR L
FEEL L EFRUED DI VT T ABBE SN0
BN LEREDERIZOWT A —H —IZHERE L &
h, BAKY LOBEEE:. ATy aE, )Y

B, 7VESY ABICETARETIE, A -5,

ERE L L EMPOLEILEV L ORISR HB. B
DOFAr, No. 5 &£130D 2 HEHIE LS b ) v ABEDR
RVD oz, MHED S ATHOREHIIDEE S TY
BT EHERM S NS, BT MY Y AREREMEL
THESN, BYO L) 2R ROBRITZT 2w L
Mo, TITOERIEET L. FRTEILAICERR
Mz oW TRREESIRE S N(BEEESH485), B

EIEBHEAM T DY, RORBILIIFEINLA,

23 ) —EMORBIIHABESR S 7z, B EL
MOdHITHFRIET AL HLE, HEEISHEEICRE
T5L9, BELLPCEROMILIETINS.

®3. BREHToORSHMY

v w4 ErE TEME
No. (%) (%)
5 REEHINVIT A 5.0 4.9
WEHI VA 35 35.6

7 REEFNVITA 20 33.5
26 WEEANITTA 17 17.8
30 REEHINITAL 20 19.8

3. BEMNEAAOKRE <2 v aiE, ) UBE
BRUT7 v B AMEIZDWT, A —H =25 oR
BIHEWEDORIERG//-0, FhLEhokiglk, R
B B ITBER O BB I W R S e BRI 4 &
DEBECTHLEEZ OGN, MBS~ 2T A
LY voREER, BHESE LT HYLNAERE
2 73R 5 (MgSOyr THOY RN VERZKFEH Y Y

L(KHPO) B B L, 16.2%519.3% 2% 5. %
1EBEOREEY, EATEICHEEShATRET vt

L ((NHY) SO ICE T B E7.5% %0, wihd
LZODENERBEL WD kD, —F, w754y
LIER VEHE, 7 VRS LR, BEBIERN, &8
A, REALZEE L THACRAINAZELH 5.
LA SN OERIZTERE O, FUEHEOE
BEISTUMLBREHSEVCORKEFELTHE. BER
FOBEORIEICH 725 TiE, KRR S EER
BOBEICTLTH, MorORE%RITLRETHS
a%ié.
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Duplicate Portion Studies on the Dietary Intakes of Nutrients

FUSAO USHIO®, the last MASUMI KAWASHIMA, KEIICHI FUNAYAMA ¥,
NARUE SAKAMAKI*, TOSHIHIDE KASAHARA** and TOSHIO TOMOMATSU *

Duplic‘ate portion studies were made on the dietary intake of fat, protein, energy, 7 kinds of vitamins, 9

kinds of minerals and 13 kinds of fatty acids in meals provided by companies or hospitals in Tokyo area.

1) The average daily intake of each nutrient per day was as follows: 58.6g of fat, 75.9g of protein
2,130kcal of energy, 4,260mg of Na, 2,100mg of K, 500mg of Ca, 1,050mg of P, 216mg of Mg, 12.9mg of Fe,
9.0mg of Zn, 1.2mg of Cu, 3.4mg of Mn, 270 x g of retinol, 2,500 # g of 3 -carotene, 0.96mg of thiamin,

1.0mg of reboflavin, 51mg of ascorbic acid, 15mg of niacine, 7.5mg of « -tocopherol equivalent. Compared

with the desirable dietary allowances for an adult per day in Japan, the daily intake investigated in this ex-

periment was low for riboflavin and calcium.

2) The average daily intake of saturated fatty acids, monoenoic fatty acids and polyenoic fatty aaids were

10.8g, 15.7g and 13.8g, respectively.

The composition ratio of saturated fatty acids, monoenoic fatty acids and polyenoic fatty acids was 1: 1.5:

- 1.3

Keywords : EH{E Daily Intake, 5<ZEH4 Nutrient, L F / — ) Retinol, B-#2F >~ B-Carotene, F7

3 ¥ Thiamin,
Tocopherol, BEEGEE Fatty acid
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Table 1. Analytical conditions of HPLC for detérmination of carotene, retinol, tocopherol and ascorbic acid

1) Carotene: TSK Gel ODS 80TM 150mm X4 .6mml. D.; mobile phase, CHsCN+*MeOH*CH,Cl,(8 : 1 : 1)
column temp, 38°C; flow rate, O.Sml/min; UV/VIS detector 430nm

2) Retinol: Nucleosil ODS 250mm X4 .6mmI. D.; mobile phase, MeOH+H,0(95 : 5)
column temp., room temp.; flow rate, 0.5ml/min; Fluorescence detector EX 340nm EM 460nm

3) Tocopherol: Nucleosil NH; 250mm X4 .6mml. D.; mobile phase, n-Hexane*Isopropanol(98 : 2)

column temp., room temp.; flow rate, 1.0ml/min; Fluorescence detector EX 298nm EM 325nm
4) Ascorbic acid: Nucleosil 100 250mm X 4.6mml. D.; mobil phase, n-Hexane*Ethylacetate: Acetic A. (4 1 5: 1)
column temp., room temp.; flow rate, 1.0ml/min; UV/VIS detector 495nm

Table 2. Analytical condition of GLC for determination of fatty acids

column : Carbon wax 20M capilally column 30mX0.25mmI. D.
column temp: 140°C(for 5min)~1.5°C/mic~210°C(for 10min)

detector temp: 230°C
splitting ratio: 1 2 50

injection temp : 230°C
carrier gas: Helium

carrier gas flow rate: 0.4ml/min inlet pressure: 1.5kg/cm?




Table 3. Avarage daily intakes of protein, fat, carbonhydrate and energy (N=40)

Protein % energy Fat %energy Carbonhydrate  Energy
g/day from protein g/day from fat g/day kcal/day
Main dish
Mean = SD 20.0%+4.8 4.6+1.6 215+59.2 10201268
Range 12.4~40.1 2.0~8.3 132~436 645~-2040
Sub dish
Mean£SD 55.8%13.5 53.5%£20.3 99.1£49.9 11104351
Range 30.4~81.1 19.5~90.2 45.2~281 550~2260
Total
Mean £SD 75.9+14.0 14.6+£2.3 58.6+20.2 24.6+£6.2 314+88.4 2130£504
Range 48.3~102 9.7~18.6 23.2~95.1 12.4~37.6 193~557 1250~3630
Desirable
dietary allowances™ 70g/day 20~25% 12200~ 2500keal

%  Desirable dietary allwances for a japanese adulf man per day

Table 4. Average daily intake of 9 kinds of minerals(mg/day)

Na K Mg Ca Fe Zn Cu Mn
N =40
Main dish
Mean+SD 2144225 178+81 37118 34412 210454 1.4£0.8 3.4%1.2 0.57+0.18 1.9%0.68
Range 16~1050 69~430 13~110 16~69 126~364 0.4~3.3 1.6~8.8 0.30~1.1 1.1~4.2
Sub dish
Mean+SD 405041460 19201439 179149 470181 8404213 11.5£7.4 5.5%2.1 0.60£0.25 1.510.48
Range 1800~8290  950~2850  98~300 150~880- 390~1250 4.0~35.5 2.7~11.2 0.25~1.2 0.7-3.1
Total
Mean +SD 426011420 2100+461 216+57 500+£182 1050£230 12.9+£7.5 9.0%x2.7 1.240.34 3.4£0.91
Range 1920~8370 1140~3100 121—~360 187~899 610~1520 4.8~37.9 5.0~17.5 0.60~2.0 2.1—~6.2
mg/100keal
Mean+SD 20301582 1020+233 104x23 243197 502189 6.1+3.1 4.2+0.7 0.55+0.11 1.6x0.91
Desirable )
dietary allowance™ 600mg 10mg

1661 2¥ "Hd QT “s0y QAP 0fyoy, 4oy “uny

% . Desirable dietary allwances for a japanese adult man per day

8L1



Table 5. Average daily intake of 5 kinds of vitamins

(N =40)

Retinol a -Carotene B -Carotene Vitamin A Thiamin Riboflavin Ascorbic Acid Niacin
rg/day rg/day ng/day 1U/day mg/day mg/day mg/day mg/day
Main dish
Mean = SD N.D N.D N.D N.D 0.2440.38 0.09+0.04 0.23+1.1 © 2.443.8
Range 0.05~1.6 0.03~0.18 N. D~6 0.6~19
Sub dish v
Mean+SD 4901400 700510 25001400 30004700 0.72+0.34 0.93%+0.31 51118 12£5.6
Range 18~8700 79~2000 320~5700 280~29000 0.09~1.6 0.48~1.7 19~85 5~30
Total
Mean £SD 4901400 . 7001510 250011400 30004700 0.96x0.55 1.0+0.32 51+18 15+6.5
Range 18~8700 79~2000 320~5700 280~29000 0.18~2.6 0.52~1.8 19~86 6.5~31
#g,1U or mg/1000kcal
Mean+SD 2501740 3401250 1200690 1500+2400 0.431+0.22 0.4910.18 25+10 6.9+3.0
Desirable
dietary allowances™ 200010 1.0mg 1.4mg 50mg 17mg

* : Desirable dietary allowances for a japanese adult per day

-1
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Table 6. Average daily intake of main fatty acids (N =40)

Fatty acid Mean =SD Range
g/day g/day

Ccl4 0.89+0.57 0.13~2.8
C16 7.1£2.6 1.9~12
C18 2.8+1.1 0.51~5.3
C18:1(N-9) 13.9£5.2 4,4~24
C18:2(N-6) 10.9£5.4 2.4~25
C18:3(N-3) - 1.7£0.77 0.39~3.1
C20:1(N-9) 0.48+0.43 0.12~2.5
C20 :4(N-6) 0.15£0.08 0.05~0.33
€20 :5(N-3) 0.37£0.50 N.D~2.3
C22:1(N-11) 0.37%0.77 N.D~3.6
€22 :5(N-6) 0.10£0.10 N.D~0.38
C22 :6(N-3) 0.66x+0.63 0.06~2.8
Saturated fatty acid(SFA) 10.844.08 2.71~19.1
Monoenoic fatty acid(MEFA) 15.7+6.07 5.25~28.2
Polyenoic fatty acid(PEFA) 13.9%6.71 3.73~32.3
SFA I MEFA ! PEFA 1:1.494+0.32:1.31+0.44
N-3 Fatty acid(N-3 F. A) 2.81+1.66 0.48~7.27
N -6 Fatty acid(N-6 F. A) 11.0+5.42 2.42~25.3
N-3F. A/N-6F. A 0.27%£0.12

Cl4
C18

Cl18:
C18:
c20:

C20

c2z:

Tetradecanoic A.(Myristic A.), C16 Hexadecanoic A.(Palmitic A.)

Octadecanoic A.(Stearic A.), C18:1(N-9)

2(N-6) 9,12-Octadedienoic A.(Linoleic A.)

9-Octadecanoic A.(Oleic A.)

¥ a-Toc Equivalent : @ -Toc+0.5X 8-Toc+0.1X 7 -Toc+0.03X & -Toc

* * Recommeded diely allowance of @ ~Toc Equivalent for adult man per day : 8mg/day
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3(N-3) 9,12,15-Octadedienocic A.( « -Linolenic A.)
1{N-9) 11-Eicosanoic A., C20 :4(N-6) 5,8,11,14-Eicosatetraenoic A.(Arachidonic A.)
©5(N-3) 5,8,11,14,17-Eicosapentaenoic A., C22 : 1{ N-11) 13-Docosenoic A.(Erucic A.)
5(N-3) 7,10,13,16,19-Docosapentaenoic A., C22 : 6( N-3) 4,7,10,13,16, 19-Docosahexanoic A.
Table 7. Average daily intake of tocopherols (N =40)
a -Toc B -Toc 7 -Toc & -Toc *a-Toc Y48
mg/day mg/day mg/day mg/day mg/day
Main dish
Mean +SD 0.40+£0.36 0.02+0.03 0.23%£0.27 0.06£0.10 0.43%0.39
Range 0.09~2.1 N.D~0.12 N.D~0.77 N.D~0.35 0.12~2.1
Sub dish
Mean+SD 5.5%2.1 0.23%+0.19 13+6.5 3.4%£2.3 7.0£2.6
Range 1.3~9.7 N. D~0.75 3.9~27 0.16~10 1.7~12.
Total
Mean +=SD 5.9x2.2 0.25%0.20 13+6.6 3.41+2.3 7.5%2.8
Range 1.6~11 N.D~0.8 4.1~27 0.16~10 2.0~13
mg/1000kcal
Mean+SD 2.8+1.0 0.01+0.01 6.5£3.0 1.6£1.1 3.6£1.3



Table 8. Estimated of daily intake of tocopherols and fatty acids by market studies

481

Tocopherols{mg/day ) Fatty acids(g/day)

Category a-Toc B-Toc ¥ -Toc 6 -Toc «-TocEq* Ccl4 C16 C18 C18:1 Cl18:2 C18:3 C20:1 C20:4 C20:5 C22:1C22:5C22:6
1. Rice & Cereals 0.25 0.06 0,44 0.06 0.32 0.07 0,50 0.09 0.54 0.45 004 N.D ND ND ND ND ND
2. Nuts, Seed & Potatos 0.14 0.02 0.31 0.02 0.18 N.D 0.06 0.03 0.21 0,27 0.01 ND ND ND ND ND ND
3. Sugar & confectioneies 0.04 0.01 0.38 0.17 0.10 0.04 0.47 0.48 0.51 » 0.08. ND N.D ND ND ND ND ND
4, Fats & Oil 1.9 0.67 5.8 0.67 2.9 0.21 1.4 051 6.9 3.3 1.0 0.15 N.D ND 0.08 N.D ND
5. Beans & Bean products 0.28 0.13 3.3 1.8 0.73 N.D 0.50 0.17 0.94 2.1 0.4 NND N.D ND ND ND ND
6. Fruits 0.40 0.03 0.01 N.D 0.42 N.D 0.01 Tr 0.01 0,01 0.01‘ ND ND N.D ND ND ND
7. Green vegetables 0.21 0.04 0.08 0.01 0.24 N.D 0.01 Tr Tr 0.02 0.03 ND ND ND ND ND ND
8. Vegetables & Fungi 0.09 0.02 0.06 N.D 0.11 N.D 0.02 Tr 0.01 0.04 0.02 N.D N.D ND ND ND ND
9. Sea weed 0.14 0.01 N.D N.D 0.15 Tr 0.03 N.D 0.01 Tr N.D Tr 0.010 0.04 N.D ND ND

10. Beverages & Seasons 0.01 N.D ND ND 0.01 0.01 0.02 0.01 0.00 Tr NND ND N.D ND ND ND ND

11, Fishs, Molluscs 0.27 N.D 0.01 0.2  0.27 0.24 0.69 0.14 0.6 0.13 0.04 0.08 ND 0.25 0.16 0.05 0.35

& Crustaceans )

12. Meats 0.14 "N.D 0.03 N.D 0.14 0.18 2.5 1.2 3.3 0.83 N.D N.D ND ND ND ND ND

13. Eggs 0.23 N.D 0.20 0.01 0.25 N.D 0.8 0.25 1.3 0.33 N.D. NND 0.04 N.D ND ND 0.05

14, Milk & Daily proaucts 0.08 N.D N.D N.D 0.08 0,56 1.2 0.42 0.76 0.07 N.D N.D ND ND ND ND ND

15. Prepared foods 0.52 0.04 0.44 0.15 0.58 0.09 0.77 0.50 0.91 0.49 0.05 N.D N.D ND ND ND ND

Total 4.7 1.0 1.1 2.9 6.5 1.4 9.1 3.8 15.8 8.2 1.6 0.23 0.05 0.29 0.24 0.05 0.40

Saturated fatty acid: Monoenoic fatty acid: Polynoic acid=1:1.1:0.7
N-3 Fatty acid/N-6 Fatty acid=0.28

1661 ‘e¥ “"H'd "qvT 'S2y 4oy 0hyo ], “day "uny

% a-Toc Equivalent : @ -Toc+0.5X f-Toc+0.1X ¥ -Toc+0.03X J ~Toc
% % Recommeded diely allowance of a -Toc Equivalent for adult man per day: 8mg/day
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BREBIORRIITIICH 2D, I,
E 4 35S UREHERER O

WO om oW OF R OB OB R B B R
Comparison of Nutritive Components between Cultured and Wild Striped Jack
KEIICHI FUNAYAMA® FUSAQ USHIO®

and TOSHIO TOMOMATSU*

The contents of nutritive components such as moisture, protein, lipid, ash, 5 minerals, 4 vitamins and 15

fatty acids were examined for the muscles, which were divided into. 4 parts: dorsal, ventral, caudal and dark

muscles of striped jack, Caranx delicatissimus. The results obtained were as follows :
1. The lipid content in the dark muscle of the cultured fish was higher than that of the wild fish, which

was approximately 40g/100g flesh.

2. The content of iron in the dark muscle of the cultured and wild fish was about 9~ 14 times higher

than that in the ordinary muscles. The content of potassium was lower in the dark muscle of the cultured fish

than that in the ordinary, muscles. On the other hand, the content of potassium in the dark muscle of the wild

fish tended to be reversed.

3. The wild fish contained thiamin which was about 7 times higher than the cultured fish. The content of

@ -tocopherol in the cultured fish was about 1.5 times higlier than that in the wild fish.

4 . In the fatty acid composition, percentages of Cis: 1(4-7), Ci8: 4(s-3), C20:1(n-11) and Caz : 1(,,-11) acids in
the cultured fish were higher than those in the wild fish, while percentages of Cis Cig, Ci1g: 1(4-9)s C18 : 1(4-7)

and Cy : 4(,-6) acids lower. Percentages of Cig : 1(,x-7) and Cgo : 5(s-3) acids in the dark muscle were slightly

lower than those in the ordinary muscles, while the percentage of Cas : 6(,-3) acid was higher.

Keywords
mineral, ¥ #% 3 ¥ vitamin, JBHHEE fatty acid
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Table 1. Caught place, number of samples, date and physique condition on striped jack., Caranx

delicatissimus, for analyses

Sample Place n Date Fork Body Condition
v length(cm) weight(g) factor

Cultured Mie pref. 3 Nov.14,1988 35.040.7** 1031% 51 24.0+1.9

Wild Fukuoka pref. 3 Nov.13,1989 42.7+0.8 16554120 21.2%0.6

% ! [Body weight,” (Fork length)®} X1000
% % | Mean#S. D.

T, BB L ORRY =7 JI20oWT, —lS, I 4
SN, €7 3IrBLORHBROSKS L, HER
HEfTo 7

EROH

1. el RERICHERLABHES <7 VI, St
HHICERATAML-ZEREDSDTH L. KK
TV, BREERETETLOENZLOTHA.
i, PR, WD, BXE, AEBLUEREYL,
Table 1 {Z/RT.

SUE ORI, AEREMICEA LTE, BB LU0
NERE, TERERTHELL. FOTWER% Fig 1
IR &I CER, ER, BABLCMERD 4 FAIC
S, FRFROBEESNELL. SRR
%, SITET—18°C THEREL.

Fig. 1. Sampled position of striped jack.

1. Dorsal muscle 2. Ventral muscle
3. Caudal muscle 4 . Dark muscle

2, B

1) —BESOMFE EETRAROTERIZERL
T ol $hbb, KGIEFEISCEBELZRE, 7-
AELE I VT -V, REIRY v 7 AL —HiHE,
BEARALEIZER T L b, IKG5E550°C BERIKILE TR
7oo TANF -7z AECHE - BE - RALWORER
Be1LT4.22-9.41 - 4. 11FHAVTHER L.

2) IRTNOREE 450°C TEAIRILE, HHEE
BHREL, TP AT Na&WES), H Y a(ll

CANTFZETALITD VT,

TKEBET), Hy AT Ca &lT)B L UER(LL
T Fe &M BEFHGEYICX D, 729 (LT P
ETNWEEY TF TN RBEVIC LV ER L.

3) E43C089H% VF/ - VBLUPF2 7.
U — LT ALBRBEREH L, TREhEEBks u<
b5 74—V HPLC & M4)8D, 473
Wtz u—28EEY, VK7 VI TIEY
EHED % BN CHHEIT 72,

4) MEESBROMAE FTEHIOICER L T o 2.
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Table 2. Mean values of energy, moisture, protein, lipid, carbohydrate and ash contents in
muscles of striped jack. :

Muscle Energy Moisture Protein Lipid Carbohydrate Ash
(kcal)  ----mmmmeemm e (2,//100g )------------msmmmmmmmmn oo
Cultured fish
Dorsal 23026% 62.5£2.1 21.4%+1.8 14.8%3.4 0.2%0.1 1.240.1
Ventral 248+ 8 61.0£0.7 20.7£1.5 17.0x1.5 0.3£0.2 1.1£0.1
Caudal 207+ 5 64.940.6 21.4+1.0 12.4£0.8 0.1+0.1 1.24+0.1
Dark 439+ 6 45.2+0.8 13.1%£0.2 40.7+£0.6 0.2+0.2 0.8%+0.1
Whole 243+14 61.6x1.1 20.6*+1.4 16.6+2.0 0.2+0.1 1.2£0.1
Wild fish
Dorsal 194+43 65.4+4.1 23.0+0.8 10.3+£4.9 0.110.1 1.24+0.1
Ventral 200+41 64.94+3.9 22.8+£0.8 11.0£4.7 0.1£0.0 1.2+0.1
Caudal 174+32  67.2+3.0 23.6£0.7 7.9%£3.7 0.1£0.0 1.2+0.0
Dark 288+43 58.0+3.9 17.4£1.3 22.24£5.0 1.4£0.5 1.0%£0.1
Whole 19639 65.3+£3.7 22.7£0.7 10.5£4.5 0.3%0.1 1.2%0.1

* I Mean=+S. D. (n=3)

Table 3. Mean values of minerals and vitamins in the muscies of striped jack.

Muscle Ca P Fe Na K Retinol Thiamin Riboflavin  a -Tocopherol
------------------------- (mg,/100g)-----s-mrmemmmmmeoe (pg/100g)  -orormemm-(mg,/100g ) -----mommmomooeoei oo
Cultured fish
Dorsal 7:+2% 230420 0.3+0.1 76+ 8 490440 16+ 5 0.04+£0.01 0.09+0.01 2.42+0.03
Ventral 11+1 230+£20 0.4x0.1 89+ 6 4504+30- 194+ 8 0.04%£0.01 0.09+0.01 2.70£0.41
Caudal 6+2 230£20 0.3+0.1 . 82+ 5 490£30 13£ 5 0.05+0.01 0.11+£0.02 1.98%0.15
Dark 8+5 150+10 3.6+0.5 100420 250+£30 44+ 5 0.17£0.02 0.55%£0.10 6.30+0.58
Whole 8+2 220+£20 0.6%0.0 83+ 3 460+20 18k 5 0.05+0.01 0.13£0.02 2.65%0.15
Wild fish
Dorsal 6+1 250+10 0.3%+0.0 59+ 7 560+10 12+ 2 0.37£0.20 0.07£0.01 1.74+0.28
Ventral 8+2 230410 0.3%+0.1 73+ 6 520+10 14+ 4 0.34%+0.17 0.08£0.01 1.71%0.18
Caudal 6+2 230£20 0.3%0.1 64+ 7 530+£20 11+ 3 0.35x0.19 0.08+0.03 1.38%0.17
Dark 843 200£20 4.3%0.4 82+ 3 72090 40Xx12 0.45%0.13 0.90Xx0.11 3.50%0.26
Whole - 7£1 230X£10 0.7+0.1 674+ 5 550+£20 15X 4 0.36%+0.19 0.16£0.01 1.74%0.19

% : Mean+S.D. (n=3)

KRAFIZIIRBECH 7. L2L, NaBLUFKT Z O DERAI450~490mg, 100g &, IMAHD K S8t

AEE %R L, Na HEIIEBEA8Img,100g, RKRMA
67mg,/100g & 1. 2REHMBADE <, K HETIIEMA

BWEZRL.
T TRA L, RABICBIIAKERIZ, @

A& MW720mg,/100g, % D4 E 7520 ~560mg,/100g T

Hol-DITH, FEFEHOMIE, M4 7250mg, 100g,

ZOMOEOMN L /2 LEWEERLTWAS. IO
BELOREPIZLD L, BEREATFIIBLTY, I
AAD K EREIGZFDOMOITMAIC AR NEEZTL T
5. Zo2ki), MERACBVWTKEENPRVO
i, BHAICBITAENTHLILLEIONE.

NaBLUPKEEDID L) REMIE, IF5FLVDORK
WA ATEIR B X CBREEAK D 6 TH B T &% 5 HIUT



Table 4. Fatty acid compositions of the lipids in the muscles of striped jack.

Cultured fish _ ' Wild fish
Fatty acid Dorsal - Ventral Caudal Dark Whole Dorsal Ventfal Caudal Dark Whole

STTTTTTIIIIITessessonnesennnnnes (% )--rmmmmmmmm s ey (96 )---mmmmemr oo e
Cci4 4.8+0.3* 5.0%£0.1 4.9+0.2 4.8+0.0 4.9%+0.1 4.9+£0.4 4.7+£0.4 4.740.4 4.1£0.6 4.6%0.4
C16 19.1+0.6 18.9+0.6 18.7+0.6 18.6+£0.8 18.8+0.4 20.0%£0.4 20.1+0.4 19.7x0.2 19.3x0.7 19.7%0.3
C16 : 1(n-7) 6.7+0.2 6.7+0.1 6.4%+0.2 5.9%£0.1 6.4%0.2 5.8%£0.2 5.8+0.2 5.7£0.2 5.3+0.5 5.6x0.2
C18 3.7+0.2 3.6£0.2 3.6+0.2 4.0Xx0.2 3.7£0.2 4.6+x0.1 4.4+0.1 4.6+0.1 4.94+0.2 4.6x%0.1
C18:1(»-9) 13.3+1.1 13.0+0.8 13.0+0.8 12.7+0.3 13.0%£0.7 15.9%+1.0 15.5%£0.8 16.1+0.9 15.8%+1.0 15.8%0.8
C18: 1(n-7) 3.1+0.1 3.140.1 3.0+0.1 3.0£0.1 3.0+0.1 - 3.5+0.1 3.4+0.3 3.5+0.1 3.6+0.0 3.5+0.1
C18: 2(n-6) 1.1£0.1 1.140.1 1.1+#0.1 1.1+0.1 1.1+0.1 1.1£0.1 1.2£0.1 1.1+0.0 1.24+0.1 1.1%0.1
C18:4(n-3)  1.8%0.1 1.940.1 1.8£0.1 1.7+0.1 1.8+0.0 1.3+0.3 1.3+0.3 1.3%0.3 1.1+£0.3 1.2+£0.3
C20:1(n-11) 2.240.2 2.240.2 2.4%+0.1 2.7+¥0.2 2.3%0.1 1.6%£0.2 1.4+0.1 1.5%0.1 1.5%0.2 1.5%0.1
C20:1(n-9) 1.2£0.1 1.240.1 1.2£0.1 - 1.240.1 1.24#0.1 1.4%£0.1 1.3£0.2 1.44+0.1 1.3£0.2 1.3%+0.2
C 20 : 4(n-6) 1.0%0.1 0.9+0.1 . 0.9+0.1 0.9£0.1 0.9%0.0 1.44+0.2 1.440.2 1.4%£0.2 1.3+0.1 1.4%0.2
C20:5(x-3) 10.1£0.1 10.1+£0.1 9.9+0.1 9.0£0.1 9.8+0.1 9.1£0.9 9.2+0.9 8.7+1.0 8.2x0.8 8.8%x1.0
C22:1(n-11) 2.1%0.1 2.2%€0.2 2.3x0.2 2.7+£0.3 .2.3£0.2 1.3+0.1 1.2+0.2 1.3+£0.1 1.2%£0.2 1.3%0.2
C 22 :5(n-3) 2.7%+0.3 2.8+0.3 2.8+0.3 3.0*0.2 2.8£0.3 3.3+0.2 3.3+0.1 3.3%£0.2 3.6%+0.2 3.3%0.2
C22:.6(n-3) 18.2+0.5 18.2+0.2 18.5+0.3 19.0+0.5 18.4+0.2 17.4%+2.1 17.9%+2.2 17.7%2.1 19.4%x2.7 18.0%+2.3

% > Mean=S.D. (n=3)
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(Cig), Fad~AFHIUBR(Cou:epms), T VA VB
(Crg:100-0)) B LT A IH Y & T VEE(Coo:503)) T

O ER TR L, BREAETESVIF VB, AFT7YU VEE
(Cig), AL A VB Nyt EB(Cs:imwn)BLTTT
F R UEE(Coo o atnee)) WRZBA L VEVIEELRL, —
H, VI ML ACEE(Cw:1n), FTZITHATET
IV (Cig: i), LA 2 VEE(Coo:10-)), T4 3
GRUFTVBBIUE LA VEE(Co i 16-1)) DSV
WERE % 5Tz,

T - S E ONERIER LI, TH, BB LURA
T, S, RABVTRICBWTH, 13EA LU
LTWB LD, MARITMEG LETOHEEEZRL,
NG yBEpsEL, — A8V LA VBB L
YA agRyd R ETSR Sz, BRS
BNk 7y RgBEEE IOV C, MEARICBITS Fada
FHI BN, TEAICEBELBEVWILEREL TS,
SRR EFE LTS,

Pk, o7 VORKRELEEHEIZOVTEDRER
DEREBRE LA A, HEATEIRELLIU M2

Tz O—MIBWT, RRALVEWEINERL, —F,
FATIIIBOTRWEDER LA LHL, HEH
oAb hvizo, Ihns OEIZOWTHEICKHET 5
ZEITERWDS, fE, BBk EBEZICERT S
DTREVWPEHEEESND, .
DTV FOROBRICL D, EEEHOEE L &
IT, FELBVWTATIBELS LD bDETFES
Nb., 22T, Y7 VORKBRGHMEIIT S0
X, B SHITPIEREBR T LU EEEbA.
= #

BEBIUORRYTVOTASEA, BA, BA
BIOMARD 4L, K, 7AELCHE, BE,
K5, IATN5HEE, Y34 ED X OIREERS
FEOFM AT, TR L7

1. BRI <7 POMARATIE, RERY <7 VI
F2mBVREEREER L, ZTOYHEILH40g,100g
Thole.

2. Fe 3% - RBAIZMARICEZLETR, &
BRI 9 ~ S ET R L.

K i, FHADMANTIIEERIII~ENELRL

3. FATIVERICBWT, RRAIEME LY,
HTHOBEERLL.
a-bI7 LU= VERIIBWTIL, EEAIIRRMA
LRl s VER R L7
4. FRIEEHEARIC BT, BEATIEI VI LA >
B, ¥ 5 FhT I, TA T EBEBLOED
LA VERICEWEmSR O, —F2SVIF U, AT
TUUEE, ALAVEE NI EVEEBLUT S F N U
IR VETATA & 7
MARTE, @A~V ML yEEB LU
A aYRy T VBB RBEWERERL, Fadas
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SEOGHHERELY, EEATRAALIVEEB LY
Fa7-20—-VEBTHEEZRL, —HRARBEIFAT -
IVEECHBEERLL.
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EENARBEOWEM TS > (IVY)
—iEM TS5 T h B EKEE—

E o BRI, B OB

B, B OB gt

Phytoplankton in Outer Moats around the Imperial Palace (IV)
Relations between the Standing Crop of Phytoplankton and Nutrients

MARIYO F. WATANABE**, IWAQ TAKAHASHI** and YOSHITERU TSUCHIYA* *

Keywords : #% 7 5 » # I ~ phytoplankton,
phosphorus, & carbon

% =

BEAERILIFKE4LS0,000 M 2B LIEKGHE

TELELTIEWA D DOELIHFEET S &V ) LGt
DF=DIZ, BRME LB LT hRWERE(L~OE
BEZITTWA. T/, RATNDS W7 DHITRDK
BETFHEICE D ATHIZKEBRERT A EVNLES
ENAB. FDH1987TE 6 A 519894 7 AT Tid

HES8,000 b > DKAHEFMT & hERSNA L

L, ShiCE 2 KEHREE Y TH D IRKRE LR
OKDE, TAIAPHBELTCWENY, T2 T, &I
DRERRE S ECBEEEROERELORN, o

WMTs oy rBEXREELEDBRIZOWTERLW.

BELE
WARBEFEEZEE)IC-ATH LI,
(station 1 ZOF2), M4% (st.3), #HE (st.4) BEK

B (st.5), A% (st.6), TEIM (st.7), PEE
(st.8), #HE (st.9, 10, 11) OIS TERL,
REATERR L7z, RIS T 0@ ) Ths 1 1988
€5 F26H, 8AI10H, 11H9H, 19894 2 A15H, 5
A26H, 8H10H, 11A 9B, 19904 2 A15H, 5H23
H, 8HS8H, 11A9H, 199142 A 7 H. :
BRLAREAKIEZ T AT 74 /5— 548 (Whatmann
GF/C) #RWTHIRELBFRICHBL, RREIZD

WTidZou 740 a (chl a), HHEEZE (PON),

HHehER (POP), AMERE (POC) %, BFREICD
WL KEEZESE (DON), A% (DOP), BHkiE

7 174 ) a chlorophyll a,

H A3,

28 ¥ nitrogen, B

% (DOC), ZEBFREHEM ST (NHs-N, NOz-N, NOs-N),
HEERES (PO,P) 2B L. BERSOSHIIUTO
FERUBERIIL o7
chla, POP, PO4-P : Strickland and Parsons (1968) *
PON JUFPOC : TEEEE (MIATEEH)
DOC : TOC500 (B BufERTHl)
NHs-N, NO;~N, NOz-N : _EkatErEt
BERRUEER

1WCIE 3 »FTOBEICBITHBEIEMD chl a B E
pheo. a BEDEFHEILER L. &KL Tikst. 7D
chl.a B30 2#m L D iE<, 8 ADETHEL TH
B, st.7ELTIHEI989EDHET S st. 1 K st.10
DEBHLIVOBVETH72. 757 OB
HFELLTHYOLNA chl. a BIZE{DPE8 A, 5 A
KEL, AL o TWAY, ThidBE,ILEIH
CEROKDENHETA7-DTH Y, FIZ Microcy-
stis BIZX A DTH 5B, Microcystis BH Tl M. aerugi-
nosa, M. viridis, M. wesenbergii WX B L HERETH Y,
BIE I NS ORIZA LTI ml A 510°/ml HEL
Twiz, L2L, EREEFHTROBEANDEKIZHEVIER
A4V IREHI987TES A oML, 19884 8 Ao
19894 2 B IZ i CEWEDSHIE 8 iz, T OE, #i
W75 vy by BREEEBICED A SN, KK
BB 72 B O B R Microcystis SE DB L DA HS A
bz, ZOWEAF VBEOEICL BT T Y
b ANOEBEIEENICEEZEASIITHR, st 12 st100

% 38, HEIEMIER, 40, 236-242, 1989

* & BURARL AT AN AT SR R R K 28 169 SRR HTEX G AN 3 -24- 1
% % The Tokyo Metropolitan Research Laboratory of Public Health 24-1, Hyakunin-cho 3 chome Shinjuku-ku, Tokyo

169, JAPAN
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100

Chlorophyli a+pheophytin a ( z2g/1)

MANFMANTFMANTF
1988 89 90 91

Year
H1. HIAE(st.1), FB2%H (st. 7). BHE (st.10)
WBIIBEW TS v o by BOFMEL
:chl a (mg/1)
< pheo. a (mg/1)

LA ITIRVEDTER 7T 7+ Y EBEHPRAD LT HEN
otz F72, Microcystis IZETOETHAL, 13
LA EDETIN ml H510°/ml FERE & 42 5 T 7z,
M2 12idBE3EMOEENDT—F 2 LSR5
vo boREEEE, & SRHELOBEREERLL.
EEREI3IBOERBOZEFE (NH,-N, NOs-N,
NOz-N), DON, PON O &ETH Y, &Bid PO,-P,
DOP, POP %M L, @KFEX DOC, POC 2 ME L T
kot WSS vy P BEERE, £ EOMBAT
B, FREFNMEEGEE0.846, 0.831L W) EAB LN
DKL, BT Ty by ERBROMTIZ0.508
THote. TNTEHEDEFRL DON B L, K
? PO4-P R DOP HBDH T AW b b FETES

Total nitrogén (mg, 1)

Total carbon ( mg,/1)

0.00791X+1.16
0.506

=N W ks U

y=0.00123X+0.0206
0.5f r=0.831

Total phosphorus {(mg, 1)

.109X+3.58

0 50 100 150 200 250 300

Chlorophyll a ( #g/1)

2. W7o s vBEEEER, 2 SREED
ESLES

CETEHBY, BKFOBEDITLALTHMYTT o
FORFIHEETEIDEEZOND. RIS, EHE
ILOREE LCEBRELeRETE L 25708, BEK
THE SN TV AHEIZFHHHPE y HERARENDL DT
Ho7:%. F 1, Microcystis D &S AKDOBESNEBLT
WAEKFIZBWTIIEL VIIBERETH L L VH |G
Hd 28T BAKDEE Microcystis DK DEAHIRL T
WABEMICIEEFARIC L > T BT EESRIZH 525, F
M %8 L7 e lEIl Y77 v o b OREOHIBRE
HeZzoTwadbntEbhs.,
# ]

EERANEBROWBY 7S 7 N oBLEEFRE, &FE
EERFERLEOBMBREAILLB LA 2 A, chl a+t+pheoa
BLEBETEEREZELOBOHEENREL, €M%
LG ERESIEROMEY 77 v 7t v OBEHIR
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KPOXGEFH RO ABREOBERIC(C & 5 ERBREICET 5155
R I R A NI =

Rapid Method for the Detection of Coliforms and Escherichia coli in Water
by Enzymatic Assay

KATSUNORI FURUHATA™ and ATSUHIKO MATSUMOTO*

Keywords : 5% rapid detection, KMyHIBE coliforms, KM Escherichia coli, BEFEIEME enzyme activity,

K EA¥ water sample

¥ E}

1990EFKIZH EIB TRE = o Z28kBbk 24 L 7@K
B & A EFTREEFAIEBICH L. SRR DR
EMENR SO, KEEKEEEIIEINIR
BB L 575, FTEERSNTWAEI L 2L
bEBIREL LTOXRBHEE L —~BHlBEKTTbh Ty
H.

KBWEEICOWTIE, BEEFRIOTT SHREIRE L
THEPLEER SN, [LFHHREREE I THET
HHI DL, FORBRERBEDLD I - LbosTn
v, L2 L, ZOFIEE, #E, BE T20IEKE
Wbz AT v THLETHY), BEEZFRETL 00
SRR &, —EORBIREIMEET, L
b, BRPHA I TIC—HRU LS DRREEET 2.
DD, FRROMEIREETHLZ E,s, BET
HHICRHTCE RS EREATHRE L OBEENS
FH» LI TWa.

BELC, BRERMRESE Tk, KBEBR E. coli PEE
T+ HEEFK D B -galactosidase, S -glucuronidase IZEH L,
Ih % A5 mEE (o -nitrophenyl- B -D-galactopyra-
noside : ONPG) & % \» & 8 2 & (4 -methylumbel-
liferyl- 8 -D-glucuronide : MUGHI/EB 88T, #h#®
NONMKSIRET DA X - CTHERECTHE 2 55,
BB TEAHESERILENTNETY,

e R UFEE(LE, ONPG-MUG # & 5Cik4 5 )48
B ADOFHCTHHEL R SN TE 2, KERE
{37 (USEPA ) 1319894F 7 A 17 HAF1} @ Federal Regis-

ter D% 7T ONPG-MUG % AT 5 2 & %@EH LY,
BEI990EITIT E. coli DRBRIE L L TMUG % EC ¥t
RUYBERFERICFMLADOLERATLHED AL
TWnaM, '

—7, bPETE, EEEEE EARBEHE(EFR
KiEil%, 1985) 2 AT ARl H - TH Y, HBR
EERESEMBES(BAKEHBEGWE, 0
ONPG-MUG ¥ % KIGH B O REaERE: & L TH IR
BT 52 & DRFICOVTHE 4 DT 2.

AFILTIE, FIC ONPG-MUG & & H#E ¢ LB-BGLB |
FBLDEAERUVBBRBREDRIZONWT, ZFHEOXBE
BERHEHA LRI 21T, 68T, Brokspexg
IR T a7

HERUH &

1. Rl SRk UCEBENER L Y55
N7z Escherichia coli JCM 1649, Citrobacter freundii JCM
1657, Klebsiella pneumoniae JCM 1662, K. oxytoca JCM
1665, Enterobacter cloacae JCM 1232, E. agglomerans JCM
1236, Aeromonas hydrophila JCM 1027, B UEH & 2S8R
oK S 58 L7 E coli KFRW 9180, C. freundii
KFRW 9135, K. pneumonice KFRW 9161, E. cloacae
KFRW 9154, Serratia marcescens KFRW 9127 K OF
Pseudomonas aeruginosa KFRW 91020 &1 7 B 9 F13%k
Thab. »

2, #EK KEAR0RHE, T KRB (L—X
YA THROERT - VK46, ERT—K10), HFK
20508, WBUK108VEL, hok18FUEL, K 6 BUEL, #fb

* RN L A BT FEFT IR B IR SR K B R Fa %
169 HEHHMEX G AR 3-24-1

% The Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 169 Japan



B O @ OB

Rtk 4 BB OAFHMRETH L.

3. fEAISH B A D ONPG-MUG %5#1(Colilert
Test, H#EA > 740V2), RITLBRH#, BGLB Kb,
EMB 35, fRHEREREH (VTR AREER) 2 EH
L7

4, ONPG-MUG kIC & 2I5BIRME 10ml Dk %
By b7 OMEEE A Y SEBRE ICEHEKE 10ml A
h, A7) a—Fxy ThHOTHOHEBELTE
TR SET. TORBRE ©36°C TUREEREL T,
EOEBELER L. BOEOFHELLDGSHIC4E
ML ERL, EELEEREEROF VI YD
VIBETO. lmg /1 §5ICHLS T %) L RS L0 0%
Bl HE L. 512, TOBERERRLUL-RBE IS
Wi T v 7 (B E366nm) % B4 L CHE DA E % FERE
fo. —EOFREHIOWTIZ S AT OD 3 BFEIC X 2 BTk
AR D AT o 7z

5. LB-BGLBEIC K 2 HBME LAkHKBHE
(1985)'2 | #e U 7=, 2 &i%/E LB 35 4h10ml A 1) SemeeE
WCEEAK10m] % A, 36°C T24EEE & 5\ 348 R 1S
B To CHABEDOFEYHR L. VAEELRD
b Dik, 701 & HFE&% BGLB ¥ BEEE 1T
L, 36°C CARMEHISE BB O AELZHE L. —H
DFFHT OV T ik ONPG-MUG #: & MRS BRI ER &
Tot.

6. HRBEKRICLIRHBEOK/RET TNTCoOEKkI,
H5HH UOHOBEEREHIZERR L C36°C, 2005 DRI
BEAT-ThH, 201 EFLHH L CRLME CEHRE
WETICBEEE LS, COFER»OEAkE: AEH CF
HTHPOREHER IR I —ICFE S, BLZ
10°CFU/ml DH# % FHL L 72, Zh%107°CFU/ml ¥
TIOREREARL, 209 bD10°~107°CFU,/ml # 6
BEROWEBART % EH L7, A. hdrophila & P. aerugi-
nosa @ 2 WAEIZ108~10°CFU /ml DI0RFHIES % 1B
Wz, IhHI0ERERRE RO E10m % ONPG-MUG,
LB-BGLB DA HICEME L T36°C TIEEL, EDR;
EEBBRHELTo4. 22T, 10ml POEREERIL,
10°CFU/ml & — ¥ —IZHR L 72 b DOV THERER
B CIRNE36°C, 24BHOE#ELITY, BELAEE
R L THBRE L/

7. ONPG-MUG i 5 DS BBEHORE &£
KREHIBWVT, ONPG-MUG ¥y CHEDSTHD SN
HEBESD 1 HAHE % EMBEXEHICERL, 36°C,
24BFRIBEEE L7, MBLABEDORLLEEHIIOVTH
WL THREEREMTHMME L. ChSOHEKRICDW
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TT o OF B A 2 ¥ — BREB % T T D
SFEF v b API20E % 721 API20NE(7 X 4 #i3E) %
R L TRZE LT 7.

8. FHBEOMROBME B, WhWE L -EKRIE,
H5h UHREEEKION 2 A7z ONPG-MUG X5 #1
& LB-BGLBEMICAEmEHEL, E&HTTHEL
1Tol:t%, HEL:.

# 3

1. ONPG-MUG &IC & 215D BRELRU KT
BOEE ‘

FREETBER 6 BR B OBRIBK S RERI AR 4 BROEFO0BRICDOW
T, WL10°4 — ¥ — OW iR E T ONPG-MUG ¥ #1112
HREL, 36°C TEELL. UBMEAROLEEOR
AL EERRICOWVTH T —BE(Z 1 )IRE L.
BH & 22IC E. coli, K. pneumoniae, K. oxytoca, C. freundii
DAFBIGHLBEEYEL, BROBWICLLERED
BIREZASN P72, &2 AD, E cloacae 3 EF
BERRESEC, ERERICL - TRFIESA SN,
Thbb, HELLRIHEKIZL.3X10'CFU THo 7z
», TOBRGLLLHETHY, 1HFTOREBAEMT
LT EICEBIRE L R o7z E: agglomerans 133 5|2
FWT, 7.5X10°CFU OEBHEKTL b THLICHET

CARETH o OMEMIBRESHETOEKTH -

7z, :

CNOHEELIERBRE IR T v TR Lz L
A, BEK RIESHRE DICE i DAPEAR
DENERET DI LR ENT. BROBREESNT
HREEBOBVICL BBkET R o72(R2).

#1213 ONPG-MUG & LB-BGLB $5#1 TG % 7% L
el EOBRVERRBYREL T2, ZHERO E. coli,
K. oxytoca, C. freundii @ 3 WHEIL 1 HFOE T HIC
Fis %I 8%/ ZOBOEK(A0m v, #h?
N1.8CFU, 1.9CFU, 1.0CFU Tdh 7. &I A7, K
preumonice D EIX TN LY EBEDL.2X10°CFU L
LT vy & ONPG-MUG B Hi 2 EE L & o 7295,
LB-BGLB 5Tl E. coli 72 & & [E#%121.2CFU OHE
LANRWTHABEENED 5N 7 E clacee & E.
agglomerans Tl, N FN1.3X10/CFU, 7.5X10%C
FUODOHEBTHENROON/H, HAELEIFI~
10°CFU OB TORE LD o7 T, #LEHLE
DB E coli DATH Y, BERILER L-BERKL
FL1.8CFU T 5 7.

BREKDBEMR T, E. coli & C. freundis (ZIZHERR & [F]
LK<, £hFN3.3CFU, 3.4CFU D 1 #TOHEH L N
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1. XBERE (BERECRESER) ORIG & BIER ORI EER %

ONPG-MUG LB-BGLB
i3] v

Escherichia coli JCM 1649 1.8%X10° 1.8%x10° 1.8x10°
Citrobacter freundii JCM 1657 1.0x10° — 1.0%x10°
Klebsiella pnewmoniae JCM 1662 1.2%x10° — 1.2X10°
K. oxytoca JCM 1665 1.9%10° —_ 1.9%10°
Enterobacter cloacae JCM 1232 1.3x10! - —

E. agglomerans JCM 1236 7.5X10% - —
Escherichia coli KFRW 9180  3.3%X10° 3.3x10° 3.3x10°
Citrobacter freundii KFRW 9135  3.4X10° - 3.4%10°
Klebsiella pneumoniae KFRW 9161  6.0x10° — 6.0x10°
Enterobacter cloacae KFRW 9154  7.4X10° — 7.4x107%

LFEERERR, TERIGBRESHRIZOWTRT.
10ml OB (CFU), — I BREEEHKI03~10°CFU THRIEEREZ VL D,

T ONPG-MUG ##i > #7%5 & LB-BGLB 5 T A R BE
ERH LN LA L, K preumonige \ZIZEMRDIEE
T BLEF2HLAEVE0X1CFU OB KT
ONPG-MUG 5i#h % # 7% & &, [AIF(C LB-BGLB E# T
HA BB LT, E. cloacae DMIMBOEREE 3R LD,
FEEERLIZDFT.4X10°CFU BRIV EKR TH - 72,
B & DRE THI00EDRWYD o 72, £ -FIHEE
DREHERRTIE LB-BGLB Bl H DO F AL T AL N
o 7205, SRR TIET.4X107ICFU DERR B TH 2
EAEERLYE ZOLHICA—EETH- THREBKRIC
o THLPIKRBREOE CHENRO LN, Zh
5DHERRICBWTYH, ONPG-MUG #5# THIEITED S
NIZDE. coli DATH Y, ZOBRIRICHEITIREE
BOBE L EREIZ3.3CFU D 1KLLV THh o 72,

B, KEEHICE X2 WHlE T ONPG-MUG % %
BESED, Wb b BRILE M (false-positive) Z R T &
EONLRBIIOVWTLME 2T 72, 9, REKD
SLITLIEME S NS S. marcescens BNEBEETH
EDHBE Lz CORBITER LR EEEEO8.4
X10°CFU LRV TH o7z, L, FOHIEEEIXD
LOEBETHY, E. agglomerans D102+ — ¥ — D@
WKHETHHDTH o7, BEEELIETEmMLT
1B B 3 THRAZZD, WTRORTITLEBES VIS
BREDV RS NL Do T2, RIT A hydrophila 13, FEER
L7 %S Hol1.3 X108~ 10°CFU L X )L T
ONPG-MUG ¥4 % B4 5 2 L SR TE, ZOilkik

EHHEICENS. B, P aeruginese &, 10°CFU O
BREERCOHRERRERITIL WS h o7

2. EEAEBERNRE L L /2 ONPG-MUG & &
LB-BGLB &N LLE

9, VXU F THOERT - VKGEEEHNT,
BHEBGRBT B & o Tl THAT L OB LT - 7.
T VKB OKRBEBEBIIE L TR L, 100 Rk
TRBFLHTNTREERL 2. ONPG-MUG T
ONPG FUBHBIE % 2 L7 D343 #(73.9%)Th Y, =
Ui LT LB-BGLB 0 2 NG 1T3BH(37.0%) & 12
<, BA5HIZ ONPG-MUG EDOBGHEEIE - 2. &%
B0 7 7T ONPG-MUG #: & LB-BGLB i &A@ L T
BT 2 L7163 (34.8% )10 T, &% EK,
10 FRAKD 2 BRI DWW TR Z L ICRK 2 1R L
7o, FRICEESREOSNERE L, 2, 5,.10i, T
BICFDOBILEREHIT L. Jo4HBRTERED
BHERINEM LT $hbh, R 1, 10TIEHE
HEENE—THY, ZhFENS5—~5—0(MPN : 240)
L 5—-0—0(MPN:23)THho7. ThHE2, 5T
RIVERFRATIOBIERIC 1 KOEZEHFASNI-D, &
EREBREBIEFNFNS5 —5—0(MPN :240), 5—3
—0(MPN :79)Tdhotz. b 4RBOELIISHE
HEHIZENEN2—0—0(MPN :4.5), 4—0—0
(MPN:13), 1—0—0(MPN: 2), 5—3—0(MPN
179)THh otz B, ONPG-MUG ETHAMHH %R
L7:185#1E, 5—5—0(MPN:240)#51—-0—0
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F 2. KT —IVKE ONPG-MUG R U°LB-BGLB 85Iz & 1) RFERE
(5KMD IFBEM)TEELE ZDBHEBO L

ONPG-MUG LB-BGLB
A No.
24h  28h RHERK 24h  48h  24h  48h EHEM
1 5-5  5-5 240 54 5-5 5-5 - 240
2-0  2-0 4.5
2 5-5  5-5 240 5-1  5-4 54 - 130
-0 1-0 2 '
3 5-4  5-4 130 50 5-3  5-3 - 79
4 5-3  5-4 130 4-1 54 54 - 130
5 5-3°  5-3 79 5-3  5-3  5-2  5-2 49
5-3  5-3 79 '
6 5-2  5-3 79 31 4-1 41 - 17
7 5-2  5-2 49 -0 31 30 30 7.8
8 5-2  5-2 49 0-0 1-0 00 1-0 2
9 5-1  5-1 33 0-0 1-0 00 1-0 2
10 50 5-0 23 2-0 5-0 30 50 23
4-0  4-0 13
11 50 5-0 23 -0 30 0-0 30 7.8
12 4-0  4-0 13 0-0 50 1-0 4-0 13
13 2-0  2-0 4.5 0-0 40 0-0 4-0 13
14 1-0 20 - 4.5 0-0 20 20 - 4.5
15 1-0 . 1-1 4 0-0  2-0  0-0 2-0 4.5
16 -0 1-0 2 - 2-0 20 20 - 4.5

T TR L % - 2 16ERHI D W, 100EARTIETNTRETH 72D
TIEHMITO2EBOBBERE2RLAL KB 1, 2, 5, 104,
ONPG-MUG {ETHENEZ*R L3 DTHY, FORBEH T TERIORL .

(MPN @ 2) DR THEZR L.
ONPG-MUG #3 & S ZU2ITH & & 51 4 O % 3. #MAKH#E% ONPG-MUG #: & LB-BGLB T

ERA I L CB IR E L7 25, joge |7 & B OBEER
¥ o7 (AMTH o7 b DH2FM(61.8%) b oz F
o, SEEERGCBLE AU LABRBAIER o gy OO LBBOLE
(38.2% )&, 9FHEHILOFEHFKT, 4 FEHIF KT HE(%) (%) HAEAE(%)
Ko, IHLORBFIIVWTIOIERNGET, B
PERS & R Cd o 7. kit 200 o 0) ol 0) ol 0)
Kz, BRI~ VAUHOXBEBOBEA — 7~ wp o a0 (100 ol o) ol 0 ol 0)
B3 LEbNn 7 HEE(SSHE) DB KL EYS, Th SRR (20) 3( 15) o( 0) 5( 25)
5 MD10ml ¥ ONPG-MUG & LB-BGLB @ 1 A&K$0iZ3H Bk (10) 4( 40) 2( 20) 4( 40)
LCHBE -7 RICEBUHEELZZRENOH ok (18) 12( 67)  8( 44) 13( 72)
B B HER R L, 5% (0.2~0.7Tmg / DDE ik (6) 6(100)  6(100) 6(100)
HAKEY > 2 k20 E L BEHAER T — VKT, Wbk (4) 0 4(100)  4(100) 4(100)

BIERIGER Lz b DEeh o7 Lo, Ihn 4t



198 Amnn. Rep. Tokyo Metr. Res. Lab. P.H., 42, 1991

DRFE TR TREEPRD LN, HFK, &
K, A Tik ONPG-MUG ¥ CZhEN15, 40, 67%
3 ONPG B T o 72, FINIIK, BLRifmAEh
Zh 6 FH, 438 L bW TI00% DEHELRL,
WFRORE T b 2 & FIBHCE BRI ATLD b L.

3. ONPG-MUG RIEBMAFA#P S S EhiH
HOMR

ONPG-MUG % TR Rt % 7 L 72 S HA R 2
DOFUWHEROERERONRE R 4 TR L.

T — WIKTIE, 8L 7-BHRE 3T Enterobacter 12
B L, %M Th E. cloacae h¥45% L b & o 72, Kw
C, E. sakazakii, E. agglomerans, E. amnigenus T -

7z, FOM, Serratia marcescens b HITPITHDBE I NI,

FE KPS THES NIZHEIR, E. cloacae, S. marcescens,

" Pseudomonas @ 3 W THMORE L h Dt ot BEA

T3, E. sakazakii & C. freundii D5 b4 <, M2 E.coli,
S. marcescens T2 EWHEES N, WK PSIX, E. coli BF
39%, E. cloacae 7°31% & % NHE3I N, #0Ofl, K
pneumoniae R° Pseudomonas 72 & TdH » 7z, FNIK T,
E. cloacae; C. frewndii, E. coli X% NFNB L #25% »
HAMES N, MBIC K. preumoniae % E. agglomerans 7555
BN BALRBOE AR D S E coli 5% b % 458k
SN, 64% DHBERTH 72, FOM, E. cloacae 72 &
bhEhhdhe M.

®EIC, Zh 51394122 T, ONPG-MUG,
LB-BGLB ¥# # 1T L TITVy, ZRENDEE, HOE,

# 4. ONPG-MUG BEERUE % 7R U7 BHK R 6 458 X - E O AR

B & ()

FRT -k FFEK  BEK ok

MK SCMRGK 5 5

(n=12) (n=3) (n=4) (n=12) (n=6) (n=4)
SRR 40 7 14 36 31 11 139
[tk 5 3 6 6 6 4 9 -
Escherichia coli - - 2 14 7 7 30
Citrobacter freundii - - 4 - 8 - 12
Klebsiella pneumoniae - - — 4 4 1 9
Enterobacter cloacae 18 4 1 11 8 2 44
E. sakazakii 9 - 4 2 1 - 16
E. agglomerans 7 - — 1 3 — 11
E. amnigenus 4 - — = — - 4
Serratia marcescens 2 2 2 — - 1 7
Pseudomonas spp. - 1 1 4 - — 6

# 5. ONPG-MUG BHRIG %R L& fEKREE» S o8 S hiz

B OMK ,
ONPG-MUG LB-BGLB

] mE) (B - .
WE(%) ®|H(%) HRAELE(S)
Escherichia coli (30) 30(100)  30(100) 30(100)
Citrobacter freundii  (12) 12(100) o( 0) 12(100)
Klebsiella pnewmoniae ( 9) 9(100) 0( 0) 9(100)
Enterobacter cloacae  (44) 44(100) 0o 0) 32( 73)
E. sakazakit (16) 16(100) o( 0) 12( 75)
E. agglomerans (11) 11(100) 0o 0) 6( 55)
E. amnigenus (4) 4(100) o( 0) 2( 50)
Serratia marcescens ( 7) 7(100) o( 0) o 0)
Pseudomonas spp. ( 6) 0( 0) 0o( 0) 0( 0)
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HEEICH (T 51972~1987FD
% 25 A< fB SE T3 A BN OHF

o E &

Features of Monthly Transition of Death Rates
for Respiratory Diseases in Tokyo, 1972-87

KUNIYOSHI MAKINO™* *

Features of monthly transition in death rates due to respiratory diseases (lung cancer, pneumonia-bronchitis

and asthma) in Tokyo were examined by sex and area (ward-area and city-area of Tokyo) during the period

from 1972-87 by using the methods for elements of death rates.

Expected death rates for pneumonia-bronchitis and asthma showed a clear trend in each year for both sexes

and also in both areas. It was confirmed that the death rates for lung cancer and pneumonia-bronchitis were

higher in males than in females, and similarly, in the ward-area than in the city-area. In contrast, the differ-

ences in death rates showed a tendency to increase between sexes and decrease between areas. Time trends of

the death rates since January in 1972 increased monotonically for lung cancer and decreased monotonically

for asthma. On the other hand, the trend for pneumonia-bronchitis varied in a complex way. Excess death

rates for pneumonia-bronchitis were the highest of the three causes of death with many of them occurring in

January.

© Keywords : E1"RHiHE % Element of death rate, IEWE 235 58 Respiratory disease

#*
WEABDOIBA60EDETIEFE LRI, B Fh£N388,
295, &ELIZZFNZN0.94, 0.97C, FHEFEOHT
EKWAIZZ A, Lo L, BR40EDFTERTCEOEE
WiEEh2n0.87, 0.89C, E£RMIZIIEEFEYIED
EooHhb, TOLHIZ, FHEEOHBEEITEREL
WCHEETALEN S S, AHEEICIECORMELD &
DEERERRBFRICES L ST, RAMOER BT
R b OWREFRH A ER TR B1T 5 ZEFERD
HIECH & HOBREZORRICOVTR~ZY. &
BT, KRHERL CREEROZENTES S NDITR
BUEBRCEICOVWTIOFERFIAL, EREROE
KT L DBEOH LHFTETIIRL, TOPE
ZHIBR L7 ABIOFTIEFE T34 Fva TR, sl (X
B, WEBICEREZERD, FOMFMEbigE, %
ERME L
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MEHE

1. SErREy S
AR 2 1972~8TEDIGER & L, HEEIZBITS
B, FELRUMOEEREY(LUTFHRiAA LET),
Wi - GEX A, WEO 3 ITIRIEEIC L 2R, His
(X%, m#B)BIMETIEAJET-R(30H THRE) £ AT,
BIEERE LTIl Yy, 2OBRERTHLAT
TR, PLTF, SRR, EBRTELEM L
2. Wifh®

9, BRSO ERCENI2s A TOaL T
75 L%k, STHROEEBIMELHREL, %5, Hi
BNZIEBE L 72, RIS, BERERICOWTHERRIC
B DML BT, MBI OELIEL, RELE. &
BiC, HiEE, MEORMNEN 2HET 1010, 8
BT & BT ERICOWT A & OME, ERSH%
fTo 7.

* FURUHR L AR AR JEAT BRSO B BRI A AE TR 32 R 169 BUBUIRTE X AN 3 -24- 1

* Tokyo Metropolitan Research Laboratory of Public Health

24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 169 Japan
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P, 3TEOEMIET R L MHRCRO RIS
BIFBERFFTEERS Table 1 IZR L7z, FERFBEROE
B 2 NUIE EHL Vs, AR OBIIRTRIEIER
EBAH L. 3RO HTRALHO/N S WIIAAI
DV, R, HisEl0 A BT ROES % Fig. 1
IR LT BiATA OB 3R & A 5 5D
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BN, ARBFE I L WiBo 2 BEIZOWT
3 H EEMEABNIARCH 5 72,

HEREEROILOZ T ALY, Fig 2 DX HICE
BT A5 L, 3FEED S HTIRME - KELLRPH
EMEET, MR RO RSNt (ang)
I LHECH oz F A, MR, WEINICABE, B
MARHIS « REXLATIREE - BAfE R eRE 572

Table 1. Annual Observed and Expected Death Rates for Three Respiratory Diseases by Sex
and Area (Ward-area and City-area) for 16 Years of 1972-87
Lung Cancer Pneumonia-Bronchitis Asthma
Death Male Female Male Female Male Female
Rate Year Ward City Ward City Ward City Ward City Ward City Ward City
Observed 1972 207 160 80 74 281 249 247 226 64 49 53 52
73 187 157 94 84 331 250 281 231 62 58 35 45
74 199 146 93 70 313 290 265 242 60 49 51 49
75 207 150 90 75 338 297 291 230 58 49 41 29
76 222 183 87 78 281 304 248 202 48 40 35 40
77 245 200 97 65 260 241 211 183 47 40 36 26
78 238 208 106 74 285 261 215 188 38 52 31 27
79 242 204 104 74 264 240 182 203 41 33 28 24
80 247 202 108 70 303 313 238 216 40 44 39 26
81 267 207 101 9 308 296 236 227 44 35 34 31
82 262 19 119 90 307 282 229 216 48 29 33 23
83 270 219 106 100 338 344 233 221 48 33 33 32
84 284 232 111 9% 311 278 218 193 39 25 32 21
85 262 242 114 92 339 319 230 248 41 36 35 21
86 269 220 103 119 324 329 238 231 45 32 32 35
87 278 254 116 101 355 361 234 239 39 32 34 27
Expected 1972 196 157 77 69 278 234 245 215 58 43 46 40
73 186 155 91 70 307 250 263 222 57 54 35 41
74 190 141 88 67 307 275 263 226 57 43 43 45
75 204 150 90 70 310 278 264 215 52 43 38 26
76 222 177 87 69 258 264 220 178 44 37 34 33
77 241 192 93 62 258 236 206 179 41 38 34 25
78 235 192 104 71 281 244 199 179 38 39 30 27
79 236 196 102 63 261 240 179 201 40 30 27 24
80 243 194 105 68 291 288 221 212 39 41 35 25
81 263 203 101 78 303 290 232 222 44 32 32 27
82 260 196 115 88 305 280 227 216 45 29 33 23
83 265 212 106 90 327 321 227 214 46 30 33 28
84 274 223 110 89 310 278 218 193 39 25 32 21
8 260 238 110 92 329 308 224 216 38 35 33 21
86 266 220 102 107 323 326 232 229 43 31 31 30
87 272 248 113 98 346 336 229 227 38 29 32 27
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Fig. 1. Observed Monthly Death Rate for Lung Cancer
by Sex and Area in the Study Period
A I Male & Ward, B : Female & Ward
C  Male & City, D : Female & City
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XER - 4, HH - LONETH o7z, E512, Fig 412,
HFF e R O I (K E—E), EE—)%RL
e RPORFREENIARELTVS, BEOES
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BEXRIZEDICH >, RE>THAES T, WILRE
ELERIASRA SNz, T OMEBIIERRNZECRT S FE
Tho7zds, FRENDS L), HHERTERO G I
Thol i, BURCERLPHECEOME, %
=&AL OMEE, BRI OREREE Table 2 IZ7RL 72,
BiASA Dsa, HBZEE B L OB LE b EETE
oz, BHE(BELENRENh-0.130, -0.144) T
e, HEOBEITEAEOEMAB(ZFh #h0.887,
0.800) THLKMEI, Mk - [ELLTIE, Mz, M=
ELFEOMB(BER, K, mHEhZFh-0.600,
-0.672, 0.934, -0.866) T, MiAA & RBEDEMTH o
7o =70, WBEHEE, MESMO2BREBER, K
B, TWER L b MOEM(ERIZ, ZFHF40.193, 0.448,
-0.558, -0.291)%E L7z,

BT (BAFEE © 8.3) Tk, MidtA IdhfifFE
+ 1 OHEHIZH Y, DT Y BEEBERS &h o 72,
ffige - RELRR B REBEROE(L (5 -2 T, B
AR EHESEFRLA(Fig.5). 3SFEROF T
K TEIROBAIEO P TH oz, TRIIHE - &
BEYROBEERDPE o2 LICL D, BREF IS
MolclhbZEzZond., T, S8AIISLZE -8
Hy, X - Bixfiots, ML v -2k, 2D
#i3, Fig 20HFRTERODILUIZFLAORKE - B

Table 2. Correlation and Regression Analyses of Month in the Study Period with Difference Item between
Areas or Sexes for Observed and Expected Death Rates in Each Factor of Sex or Area (Ward-

area or City-area)

Observed Death Rate

Expected Death Rate )

Cause of Difference  Correlation Regression® Correlation Regression?
Death Factor [tem Coefficient Slope Intercept Coefficient Slope. Intercept
Lung Male Area —0.038 —0.003 3.93 —0.092 —0.002 3.97
Cancer Female —0.055 —0.003 1.69 —0.162* —0.003 2.12
Ward Sex 0.520*** 0.028  9.08  0.813*** 0.026  8.84-
City 0.330%** 0.028  6.84  0.621*** 0.027  6.99
Pneumonia — Male Area —0.191** —0.019 3.30 —0.393%** —0.015 3.29
Bronchitis  Female —0.274%** —0.021 3.60 —0.522*** —0.017 3.26
Ward Sex 0.484%** 0.035  2.57 0.645*** 0.035  2.61
City 0.300%** 0.033 2.87 0.656%** 0.033 2.57
Asthma Male Area 0.041 0.001 0.53 0.104 0.001 0.62
Female 0.115 - 0.004 0.02 0.230** 0.003 0.19
Ward Sex —0.153* —0.004 1.30 —0.337*** —0.003 1.23
City —0.036 —0.001 0.79 —0.162% —0.002 ~ 0.80

% 1 p<0.05, * % :p<0.0l, * %% :p<0.001
a)

Month Variable : January in 1972= 1, December in 1987=192(16Yr X 12)
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RRBOREFRE= 4V T EIR ™
FRTEREAZXX RV I X AORAFEHERICOVT
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Survey of Chemical Pollutants in Biota from Tokyo Bay (IX)*
Residue Levels in Japanese Sea Bass and Gull in 1989

TOMOKO OHKUBO™* *, HIROSHI SETO** and TAKAKO KANOH™ *

Keywords : 5% pollution, HH#IEFERILAMW chlorinated hydrocarbon, A X ¥ sea bass, 7 I 4 I gull

# E

19784E LISk, BRIEBFOREICL AHFEEOREHFLE
=y W ERSh, AXF(Lateolabrax japonicus) B
U 3 3 a2 (Larus crassirostris Vieillot) O BN LW E
W OTALR B e W LT &Y.

PCB, FV ¥¥, DDT ik CABRRRILEWICL
BLEYEE, BAOEREASND OO0, KKE L TR
TWwa, COREBRE=Y) V7OREFEWE b &
Tk, WRFISSSEREIC 2 a5 v 3H, 604ERE IS TBT,
FLTHEEIZIZ M) 7 2 2V A LAY (TPT) 5% 7=
masn. Zhid, ThofbBEWEDOHEFES H
ol RO, TERMOMIETHE. TPT X, HS
FETHORRNEEN DY, T oIBH63EDEIET DF
N LB EEROLWHIR TZEOFEMER SN, T

=y

241 H 6 BE 2R {LERRICEE SN BRIE
~DERETELLETIEIL, AB~ORBEZETRA
W00, AREOABTLREL, MHEMICEERL
TV LEYPDH 5. '
AL, FRITERICEM L HEE DA X F RO
TIATEBIEIREFERESY ) Y IHERTH 5.
BEROMAHE

FH A, ERICEIR TREEMEH CHRES
N-TR*EEOIRIC1I E/-3 2B T Lk
L7z, w342y, FRITFES ADS 7 BIZHT TR
THMETHESN-EBERNA DM FFoF &
W5 kS Lz BEROEEOREIATHRY & FRkiC
o7 FEOBEIX Tablel, 2I1I/RL7.

MEFE BETCEDAGHENCL VT2, B

Table 1. Constitutions of Sea Bass Samples and Water and Fat
Contents of the Muscle.(n=1or 2)

body weight(g) length* (cm)

group No. *°0Y MeEer hoan+SD water(%)  fat(%)
1 2998 72.5 75.0 5.50
2 2515 67.0 73.7 6.02
3 2508 67.0 73.2 6.65
4 2462128 65.8+1.8 74.1 5.73
5 2317+28 65.3+0.4 76.1 4.27
mean 2560

% { not included the part of tail fin

67.5 74.4 5.63

* 55 8 8, BIATRTAEHR, 41, 220-222, 1990.

* k% REHEN AT AT E DT IR R IR IR R AR TS0 R 169 P EREAN 3-2 4-1
% % The Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 169 Japan
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Table 2. Constitutions of Black-Tailed Gull Samples and water and Fat Con-

tents of the Muscle.(n= 8 )

group No. sex bo%'e;le_i_glsllg(g) wmiel:rlllgitl%g)cm) ‘water(%)  fat(%)
1 mix 560147 36.3£1.1 71.5 6.18
2 mix 58972 35.0£1.5 69.8 7.28
3 mix  540+39 36.1+0.6 70.5 7.11
4 mix 608 +57 36.9%1.4 71.9 6.05
5 mix 58572 36.5£1.0 71.3 6.72
mean 576 36.2 71.0 6.67

M EE, SWERmESEY ICRR L.

G LA S8R TH H. M LGS 36T
HIEAKTH .

S, SITEBIIHHRD L ARObL OB HEH L.

HERRUEE

AXEEDVWT AXFHAEROEYERES
Table 3 (2R3 . TLEWEBE % LET 556, £,
BRE, RERLEERMATCRELTILESH LY, 44
EDRRIZEY, KE2560g, KE67.5cm T, FIFED R
Z ¥ (fKE300~500g, fk&E30cm FEE) IZH~NTRET
otz TOZLDL, FNEELEEEOKER L B
BT Az LB L , RRICK ZREMIELR &
ELEZD.

PCB ifE 1%, WEERED 2 15000.39 g/ g iR L7z,
SEFD A XX IRECERBLBV(I0ERE)Z L5,
PCB i3, FA®ET, BACAIETDHEAICERLT
W ZEMbhA, FANE) VIEER, WEINKET
HoTIZOELLTHIELIZIIFEBETH - 712 KIEE
TR&» 5D, BERBINAEEYED 1 DOTH 5.
DDT $EEIEFEEE D 3 THh o7 TNIRBEITK
BCHotlbbEXONSE. ZULF U EHOBED,
MEAEEDS. 5 Ch o7z, B-HCH X, B4, BIBERRA
fED0.001 g/ g PRI TH o 2DIIHF L, S4EER
F150.003 p g/ g TETOMEL LR E N/ L L,
i e, v, 6-HCH MM I NG o7 BRI
YU, BEERe RE SRR o728, SEER
p-DCB 285 MARETH H¥0.11 pg/g bHH E R,
¥ 72, 1,2,4-TrCB & PeCB 7% 5 RARH 2 MK SIRH
Eh/z. TBTIREW, F3590.24 pg/ g CHREHIKET
HoflbHEbLT, BERICHDLES L. 48
L) BAENIE T o 72 TPT OREIEFH]1.8 g/ g T,
TBT {2~ 2 IS HEIRE OV AR S iz,

IR OVT T IAIMHOLEYEBE Y
Table 3 1Z7R$. —REERE, MEEL LEMEAICH -7
PCB & 74V F ) v DEEE, 4FEEERED L
DDT 8 Tid, p, p-DDE DAKRH SN2, Bifiddh
DIRERILIE R, BIELEREDHERTH /2. 1
VT, REEOLEFUTORELNVERY, #
EREDREREOME R R Lz, BAI614E 9 A28 1 s
FAFEWEIESNT, EREPELIN2DEER
ENBDL, 4L SBRERICBT ABEIRR 2 iEEEEL
BT ALEMNDH L, B-HCH IZ4EE LB S,
T ¥ 2 #EI1d p-DCB, 1,2,4-TrCB A% 5 Mk 3
WMiEH 5, 1,2,3,4-TeCB & PeCB i3 1 #4KH & D HiRk
Hanh7:, TBT B4 EE MBS NE D 7208 TPT
WEEIITIH0.04 pg/ g TRARFITHAS L RRETI
HBhERh SR s, AR LSO T
N FTTBT #WELTELA, HEENY I RO
26id TBT Bl shidr o7/, LaL, 46, TPT
WKOWCHREL LSS, A LA T BIA
P HRL SR, BEEHWICBVTH TBT BLEIZ TPT
DEFEPEATHDLEEZLNS. ‘

TPT ¥, B, BEONELHILETH/-00MER
B, AR EHI S BEO—ESE LTHY bR
TAEBEDBETF OREICL 5L, TPTIC L AIELRIIE
WEDAZ XY I A2 TR, UEE, HFRERE
e, =R, FRE, BEM, KRB, wM, #@P
Mg, Wk, WELBAEREL AAREHOAEETLHE
Bahiz, FIZEFAE - ZEEORAXFIZRL2S
BEKDETH.6pug/ g LEDRETHY, WHO(HR
BAE i) & FAO(EE AR B SSED /- 1 HFFE
BNE(EH, ~4HERNLABE0REFETE)THD
0.5 g/ kg K&,/ A ({KE50kg D ADHER g A5 L
LT0.26 g/ g) & iZBMICHMR BEYTH o7 EHR
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Table 3. Concentrations of Pollutants in Muscle Tissues of Sea Bass and Black-

Tailed Gull.
Sea Bass Black-Tailed Gull

compound R a a a
range mean range mean

PCB*! 0.29—0.56 0.39 1.1-1.9 1.4

PCN*2 nd nd nd nd
HCB 0.002—0.009 0.004 0.010—0.012 0.011

aldrin nd nd nd nd
dieldrin 0.002—0.003 0.003 0.005—0.010 0.007

endrin nd nd nd nd

o, p’-DDT nd nd nd nd

p, p’-DDT . 0.004—0.012 0.007 nd nd
o, p’-DDE nd—0.003 — nd nd !
p, p’-DDE 0.017—0.042 0.027 0.19-0.31 0.23

o, p’-DDD 0.003—0.004 0.004 nd nd

p, p’-DDD 0.008—0.015 0.011 nd nd

trans-chlordane 0.005—0.009 0.007 nd nd
cis-chlordane 0.017—0.035 0.025 0.002—0.004 0.003
trans-nonachlor 0.024—0.060 0.042 0.027—0.078 0.051
cis-nonachlor 0.010—0.026 0.017 0.006—0.028 0.012
oxychlordane 0.001—0.003 0.001 0.013—0.023 0.018

heptachlor nd nd nd nd
HCE nd nd 0.001—0.002 0.002

a -HCH nd nd nd nd
B -HCH 0.001—0.006 0.003 0.012—0.018 0.014

7 -HCH nd nd nd nd

6 -HCH nd nd nd nd

0-DCB*! nd nd nd nd

m-DCB*! nd nd nd nd

p-DCB** 0.09—0.15 0.11 nd-0.02 -

1,2,3-TrCB nd nd nd nd

1,2,4-TrCB nd—0.003 - nd—0.003 -

1,3,5-TrCB nd nd nd—0.001 —

1,2,3,4-TeCB nd nd nd nd

1,2,3,5-TeCB nd nd nd nd

1,2,4,5-TeCB nd nd nd nd

PeCB nd—0.005 - nd—0.001 —

DnBP*3 nd nd nd nd

DEHP*3 nd nd nd nd

TBP*! nd nd nd nd

TBT** 0.20—0.33 0.24 nd nd
TPT*? 1.3—2.3 1.8 0.03—0.05 0.04

a . pg/gon wet weight basis

%1 :nd<0.01, * 2 :nd<0.02, %3 :nd<0.l, *4 :nd<0.05

others : nd<<0.001
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BoOwIixahrsbd TPTHARHESR-Z s, A%
FHERETHONDONARIC LA S P OREZEITRE S
ha., BREFIIRE TPT OAE - 5% HEMIE
ELTWwWaS, $1EFEEpEciEEsh, HHE
kEBo b TFVAXLEEY FITBTO) 2B < TBT
JI3MEIE, AL 24 9 A120 1248 2 TS wR 12k
ES3NSb0D, REFRAEEICEZ o TninwI Ld
5, TPT & TBT dFKIZ4HE DEERERLTL
VERH L, F72, TBT, TPT OFREF Y TH AT
7oK, V7FVEROEERNERICOWTLHRED
VERHLEEZLND,

%8B, AREIEEREREILBREASRER L
FALTEELIDDTH 5.

1)

2)
3)

4)

5)

X Ly
KARETF, R, IWSET | EEARER,

41, 220-222, 1990
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HARRERNERILOXTFERERD
SIREBHERIEKRFREICOVT

5 B F £ K E B

L, % % o3 BT, o om g 7

The Polycyclic Aromatic Hydrocarbon Contents of Ambient Particulate Matters
Collected near an Arterial Road in Tokyo

TAKAHIRO TADA, IKUE SAITO, FUMIO KANOH and TAKAKO KANOH

Keywords : X & % i #5 B ambient particulate matters, 25 38 75 & J& % /b /K F polycyclic aromatic

hydrocarbons, ZEiZ% B seasonal variation

# =1

EEFARICI L, BHORRBREEOE VX
BT AERICE, HRIFEROFEEIE VL &A%
HEINTWAED, ZEROHEME &b ICRBEROR
BEICE, KRBEHENSEINL TYWA, KEEED
BErhizid, LaREORELERED» SET L LMOLRFS
EWFALAKRZ (T PAH LIE$) 268 LT a5Y,

IS PAH OB, NV (a)EL DL S RY
CHPELEE L, BRERPERNOREY

BEEE o TWwh, FITHRAIZ, HNBHEERED

WKEETAHEROKRLKIBREDEIC L 2B L ALY
LEFAEO—TE LT, BHREKIERLO PAH #
B RYVKTIVET YTy, Ryv@ELyBE
PNy (ghi)R) L) ZREEENGEE Om, HiE
20m, #YE150m 3B L OxtEEH), FEHI(2 A, 5 A,
SABLUILA)B L UHENEF(7.0 xm ML E, 7.0~
3.3xm, 3.3~2.0gm, 2.0~1.1xm BLXTL.1pm L
TUHIE L, PAH RIS & 5 KEFRDEIIRIL LB
L
KRB H &

1. HEERR

19874E 8 H X D 1990 2 A X ToRI(2 A, 5 H, 8
A B & U11A) ORI EFEDERRPHRIUE M L 7.
PRI S, HR PR A A 5 ) 0 A D 3 B A > b
PEAEC A O m 5 (AR I FAT), FEAE20m Hh s (1)
BARERT), BEBELSOm Hb A (R SHA RS ) (K
1)B L OB E ORI KEERERTT, Bl

1.2m DNBIZT v &=ty « NAKY 32— LIZTH
77— (AARBZTEH SRETEB L UEHRESS

H150m

* REAR LT ANI T RIR R IR SR A AL T Aot 7169 MEHHEX E AR 3-24-1
% The Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunin-cho 3 chome, Shinjuku-ku, Tokyo, 169 Japan




BOW O

Besl SRt D 7.0um Bl E, 7.0~3.34m, 3.3~
2.0pm, 2.0~1.1pm BLUL.Lpem BLT)ERRE L.
SHEMREUZ 6 B, (19874 8 A B L UFI98THILA X7
AR E#570 1,/ min TA EBHME » K (Pallflex
AHQ-630 350 mm ¢, 2500 QAST 253 X 203 mm) = 7§
L7

2. HHEE

1) R BERE T « VY —id, FiRTEES0%
IR 5 27D =y — I 2 B BIRGE L CEEME L2,
EH20.1lmg DT THEL, REEOFRMELZLS]
WTHERZRD.

2)PAH M8 E - AF -V T4 Vs —D 1 /485
BIUNY 27977 4F—%50mm¢ DNV RV
FTL YIRS, Xv¥y 2y —0(3 11
HAEL) 8 ml N2 C200 BB L. Z0%kH
Hi# % 3,000r.p.m. TS5 FBILILE L7z, £ 0 LEH
4ml % ERAELECEL, 5 %KEBIILF U T AS
ml #MARERE I FH—THL BB L%, #Eibu
L7 ZOLEERNYEVE) 2ml ke HRE
22, B—% ) —INRL—-F —TREEZEL, Ri&
TV AFNVANKRF F L F(DMSO)IC#EMH LT, PAH
(Ry(k)FVFF o7y, Nyv@QELryBLY

F 1. 19874F 8 A OB DMER S5 & O PAH i

O BER B(K)F B(a)P B(ghi)p

B B #m ug/m® ng/m* ng/m® ng/m

Om >7.0 79.1  0.057 0.094 0.116
7.0~3.3 19.7 0.031 0.038 0.041
3.3~2.0 11.1 0.049 0.077 0.083
2.0~1.1 10.6 0.080 0.125 0.134

1.1> 57.2 1.129 1.476 1.969

total 177.7  1.347 -1.809 2.343

20m >7.0 34.3  0.024 0.043 0.031
7.0~3.3 11.9 0.019 0.025 0.026
3.3~2.0 5.7 . 0.034 0.062 0.068
2.0~1.1 7.8 0.093 0.170 0.222

1.1> 30.5 0.809 1.086 1.404

total 90.2 0.979 1.386 1.752

150m >7.0 32.0 0,018 0.031 0.020
7.0~3.3 15.0 0.015 0.022 0.018
3.3~2.0 5.9 0.0290 - 0.052 0.048
2.0~1.1 8.2 0.067 0.122 0.122

1.1> 27.5 0.509. 0.726 0.905

total 88.6 0.637 0.953 1.111

WK >7.0 28,3 0.006 0.009 0.014
7.0~3.3 13.4 0.013 0.016 0.020
3.3~2.0 6.4 0,016 0.025 0.026
2.0~1.1 10.0 0.041 0.060 0.091

1.1> 42.8 0.238 0.340 0.624

total 100.9  0.313 0.451 0.775
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Ry (ghi) =) L) SFOREE L7257,

3. %

NYEy, Y-S REREBRA, fbbHiE),
TEM=bUNGEEZ O N F S 7R, FGHE), ¥
AFWANKAFY KV -, FALE), K
1BEF M) AR, FBMEE), RUVk)TVF T
7 Y(R. K chemical), N>V (a)EL ¥ (FIMIE), ~
>(ghi) YL (T EY v F)

4, MR

BBk U b 757 4 — (BR800 ) —X)
5. 9%kt

% 9 A Finepac SIL-Cigp (50 mmX4.6 mmID.)

Finepac SIL-C15(250 mmX4.6 mmlD.)
T AR 35°C
¥ 8 M:7Eb= MYV IK(80 20 KR
it £ 1.5 ml/min
®OH 8 AtEOLE R B A51820-FP)
FhERER370 nm, BXRIEFE410 nm
BREbLUE%
PAH BEOHIEMREE, R12ORINIRLZ 3
FEED PAH, NV (k)70 AF57 5 (LT BKK)F &
B5), N (a)EL v (LT B(a)P LBEY) B LN

F 2. 1987411 A OHER OMER B & U PAH igFE
B W LT3 %Eﬁ B(k)F

B(a)P B(ghi)P

» #m  pg/m® ng/m® ng/m*  ng/m’
Om  >7.0 106.4 0.048 0.098 0.198
7.0~3.3 23.9 0.060 0.092 0.120
3.3~2.0 14.5 0.084 0.145 0.151
2.0~1.1 15.2 0.214 0.386 0.392
11> 98.9. 2.540 4.479 5.710
total  259.0  2.947 5.470 6.571

20m  >7.0  34.3  0.028 0.047 0.046
7.0~3.3 13.5 0,061 0.084 0.086
3.3~2.0 7.8 0.087 -0.148 0.134
2.0~1.1 11.9 0.276 0.482  0.410
1.1>  56.0 1,761 3.251 2.944
total  123.5 2.214 4.012  3.620
150m  >7.0  33.2  0.032 0.048 0.062
7.0~3.3 12,7 0.052 0.069 0.070
3.3~2.0 8.4 0.112 0,180 0.195
2.0~1.1 11.8 0.258 0.536 0.471
1.1>  56.6 1.885 3.494 3.236
total 1227 2.340 4.337 4.033
HAf1 >7.0 265 0.007 .0.014 0.012
7.0~3.3 11.0 0.019 0.027 0.017
3.3~2.0 5.8 0.034 0.052 0.033
2.0~1.1 8.5 0.120 0.178 0.155
11> 385 0.899 1.509 1.741
total  90.2 1.080 1.780 1.959
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3% 3. 19884 2 H ORRBOMEERE S L U PAH IRE F 5. 19884 8 A DHEFDOMEREDB &L U PAH RE

% W K & MR BIOE B Blgh)p % % K @ ML BJE B(a)P Blahi)p
pm ng/m° ng/m® ng/m®  ng/m pm pg/m® ng/m* ag/m®  ng/m

Om >7.0 113.7 0.051 0.097 0.172 Om >7.0 76.0 0.103 0.115 0.289
7.0~3.3 32.0 0,053 0.091 0.086 7.0~3.3 15.2 0.042 0.047 0.093
3.3~2.0 18.1 0.074 0,146 0.115 3.3~2.0 8.2 0.060 0.071 0.127
2.0~1.1 14.3 0,195 0.324 0,291 2.0~1.1 8.4 0,113 0.149 0.265

1.1> 93.2 2,225 4.288 3.975 1.1> 49.4 1,134 1.681 2.813

total 271.3 ° 2.597 4,947 4.641 total 157.2 1.452 2.063 3.587

20m >7.0 42,8 0.035 0.046 0.052 20m >7.0 14.6 0.017 0.019 0.038
7.0~3.3 17.0 0.051 0.092 0.073 7.0~3.3 6.1 0.010 0.013 0.021
3.3~2.0 10.3 0.094 0.148 0.125 3.3~2.0 2.8 0.022 .0.028 0.052
2.0~1.1 10.1 0.198 0.421 0.328 2.0~1.1 4.1 0.057 0.076 0.197

1.1> 57.9  2.041 3.028 2.737 1.1> ~ 20.3 0.466 0.562 1.310

total 138.0  2.419 3.735 3.315 total 48.0 0.572 0.697 1.618

150m >7.0 42.1 0.023 0.046 0.046 150m >7.0 13.3 0.014 0.013 0.022
7.0~3.3 15.7 0.051 0.078 0.075 7.0~3.3 7.1 0.012  0.013 0.021
3.3~-2.0 10.6 0.111 0.156 0.144 3.3~2.0 3.1 0.017 0.021 0.040
2.0~1.1 10,5 0.231 0.440 0.416 2.0~1.1 4.5 0.060 0.075 0.169

1.1> 57.7 1.838 3.112 2.887 . 1.1> 22.1 0.585 0.665 1.513

total 136.6 2.255 3.832 3.568 total 50.1 0.688 0.788 1.764

WK >7.0 44.8 0.011 0.018 0.019 #wAM >7.0 8.1 0.007 0.005 0.009
7.0~3.3 20.0 0.029 0.036 0.034 7.0~3.3 5.0 0.007 0.007 0.011
3.3~2.0 12.3 0.040 0.061 0.042 3.3~2.0 2.2 0.011 0.012 0.019
2.0~1.1 11.1 0.143 0.212 0.200 2.0~1.1 2.7 0.033 0.037 0.095

1.1> 65.3 1.263 1.631 1.737 1.1> 15.9  0.251 0.292 0.753

total 153.5 1.486 1.958 2.033 total 33.9 0.309 0.353 0.888

F4. 1988F 5 ADNEFIOHERES L U PAH BRE 3% 6. 1988411 A DRIERIOMEER 5 L U PAH &

WO kOB OBIER B(k)F B(a)P B(ghi)P % B O OE RER B(k)g B(a)g B(ghi)P
zm pg/m® ng/m®  ng/m*  ng/m® #m pg/m® ng/m’  ng/m°  ng/m

Om >7.0 58.9  0.096 0.105 0.295 Om >7.0  115.0 0.152 0.212 0.380
7.0~3.3 13.6 0.057 0.061 0.126 7.0~3.3 24.1 0.106 0.129 0.238
3.3~2.0 7.2 0.109 0.131 0.248 3.3~2.0 12.7 0.132 0.177 0.238
2.0~1.1 10.4 0.258 0.368 0.645 2.0~1,1 13.4 0.319 0.458 0.577

1.1> 51.1 1.459 1.787 3.046 1.1> 78.9 3.450 5.912 8.093

total 141.1 1.979 2.453 4.361 total 244.1 4,158 6.888 9.525

20m  >7.0  22.5 0.027 0.028 0.039 20m  >7.00 28.7 0.05 0,060 0.104
7.0~3.3 7.5 0.035 ~ 0.038 0.079 7.0~3.3 9.6. 0.055 0.058 0.087
3.3~2.0 2.9  0.079 0.093 0.172 3.3~2.0 3.4 0,105 0.126 0.166
2.0~1.1 6.4 0.159 0.206 0.396 2.0~1.1 8.7 0.374 0.533 0.633

1.1> 29.8  0.926 0.895 1.660 1.1> 41,0 2.342 3.609 -4.258

total 69.1 1.225 1.261 2.347 total 91.4 2,932 4.386 5.247

B0m . >7.0 150m  >7.0  3L.1 0.045 0.048 0.064
7.0~3.3 7.0~3.3 11.6 0.069 0.075 0.104
3.3~2.0 Rl 3.3~2.0 4.8 0.136 0.164 0.241
2.0~1.1 ' 2.0~1.1 10.1 0.284 0.430 0.484

11> 11> 4.8 2,116 2.958 3.368

total total  102.4 2.651 3.676 4.262

wAH 7.0 13.5 0.010 0.011 0.019 wAf1 >7.0 -12.3 0.013 0.016 0.023
7.0~3.3 7.4  0.014 0.013 0.022 7.0~3.3 6.4 0.043 0.046 0.069
3.3—2.0 4.1 0.029 0.025 0.056 3.3~2.0 3.7 0.064 0.071 0.093
2.0~1.1 6.1 0.067 0.073 0.130 2.0~1.1 6.7 0.206 0.254 0.320

1.1> 21.4 0.373  0.292 0.725 1.1> 35.1 1.418 1.766 2.749

2 1.744 2.153 3.254

total 52.5 0.493 0.412 0.952 total 64.
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5% 7. 19894 2 A DRREFIOMEER 5 L U PAH i#fE 9. 19804 8 § DRERIDMEER 3 L U PAH L
% BT M % BIEE BKOE B(a)P Blghi)p % Bt W & BER B(KE B()P Blghi)p
#m sg/m® ng/m® ng/m®  ng/m’ «m  pg/m® ng/m* ng/m®  ng/m®
Om >7.0 63.6 0.027 0.049 " 0.091 Om >7.0 60.5 0.032 0.042 0.099
7.0~3.3 15.7 0.031 0.054 0.050 7.0~3.3 17.5 0.032 0.034 0.052
3.3~2.0 8.8 0.068 0.099 0.084 3.3~2.0 8.5 0.047 0.053 0.074
2.0~1.1 8.9 0,148 0.232 0.177 2.0~1.1 7.3 0.08 0,110 0,147
1.1> 56.3 1.466 2.334 2,660 1.1> 48,5 1.124 1.594 2.146
total 153.4 1,741 2.770  3.063 total 142.3 1.320 1.832 2.517
20m >7.0 17.5  .0.015 0.018 0.030 20m >7.0 31,1 0.014 0,015 0.024
7.0~3.3 7.5 ©0.029 0.037 0.031 7.0~3.3 11.6 0.017 0.017 0.026
3.3~2.0 4.4 0.051 0.068 0.052 3.2~2.0 4.7 0.027 0.029 0.046
2.0~1.1 7.3 0.187 0.270 0.191 2.0~1.1 4.5 0,056 0.068 0.125
1.1> 31.4 1,084 1.184 1,445 1.1> 21.9 0.464 0.406 0.849
total 68.1 1.366 1,577 1,747 total 73.9 0.578 0.535 1.069
150m >7.0 18.2  0.013 0.021 0.026 150m >7.0 36.0 0.016 0.019 0.032
7.0~3.3 8.1 0.022 0.029 0.026 - 7.0~3.3 12.1 0.023 0.023 0.039
3.3~2.0 4.0 0.053 0.065 0.055 3.3~2.0 5.4 0.041 0.048 0.087
2.0~1.1 6.7 0.121 0.176 0,127 2.0~1.1 4.9 0.067 0.091 0.181
1.1> 30.4 0.898 0.944 1.276 1.1> 21,7 0.538 0.502 1.187
total 67.2° 1.107 1.236 1,509 total 80,1 0.686 0.682 1.526
JRF >7.0 12.4 0.006 0.006 0.012 WA >7.0 23.3  0.017 0.016 0.032
7.0~3.3 5.5 0.013 0.013 0.019 7.0~3.3 7.4 0.011 0.010 0.022
3.3~2.0 3.5 0.023 0.032 0.020 3.3~2.0 3.9  0.031 0.033 0.063
2.0~1.1 4.6 0.062 0.084 0.073 ) 2.0~1.1 5.5 0.061 0.079 0.166
1.1> 23.6 0.680 0,595 0,876 1.1> 21,7 0.326 0.339 0.976
total 49.6 0.783 0.730 1.000 total 61.7 0,446 0.477 .1.259
8. 19894E 5 A DRENOBER B L ' PAH i $£10. 1989411 A DRERI Oy EER B L UF PAH iFE
% B )r_L fi #}Eﬁé B(k)F B(a)P B(ghi)P Y B oW B BER B k)F B(a)P B(ghi)P
ug/m® ng/m* ng/m®  ng/m’ pm ug/m* ng/m® ng/m®  ng/m®
Om >7.0 98.8 0.053 0.08 0.165 Om >7.0 132.6 0.138 0.192 0.297
7.0~3.3 20.5 0.062 0.053 0.091 7.0~3.3 '24.1 0.081 0.105 0.127
3.3~2.0 16.1 0.133 0.123 0.197 3.3~2.0 14.6 0,167 0.250 0.292
2.0~1.1 19,1 0.237 0.252 0.391 2.0~1.1 17.0 0.411 0.683 0.725
1.1> 83.8 1.891 2,744 3,758 : 1.1> 104.3  4.507 7.742 8.251
total 238.3 2.376 3.258 4.603 total 292.6 5,305 8.972 9.692
20m >7.0 25.8 0.017 0.020 = 0.041 20m >7.0 37.4 0.053 0.061 0.090
7.0~3.3 9.2 0.031 0.025 0.043 7.0~3.3 11.5 0.083 0.098 0.128
3.3~2.0 5.1 0.036 0.033 0.058 3.3~2.0 6.9 0.172 0.239 0.292
2.0~1.1 8.6 0.132 0.134 0.236 2.0~1.1 10.8 0.369 0.606 0.652
1.1> 43.8 0.987 0.912 1.575 1.1> 70.1 3.252 4.606 5.503
total 92.5 1,203 1.124 1.954 total 136.7  3.930 5.609 6.665
150m >7.0 23.5 0.039 0.047 053 150m >7.0 34.6 0.047 0.053 '0.081
7.0~3.3 8.3 0.029 0.023 040 7.0~3.3 10.6 0.091 0.104 0.147
3.3~2.0 4.2  0.039 0.029 064 3.3~2.0 6.9 0,142 0.189 0.246
2.0~1.1 6.1 0.099 0.080 166 2.0~1.1 11.5 0.425 0.670 0.771
1.1> 42.4 1.006 0.764 541 1.1> 62.5 3.077 3.930 4.809
total 84.4 1.212  0.943 865 total 126.0 3.782 4,946 6,054

HRM >7.0 26, 0.030 0.029 0.052
.019 7.0~3.3 83 0.056 0.060 0,087
.051 3.3~2.0 . 7.0 0.122 0.161 0.198
.156 2.0~1.1 9.6 0.262 0.378 0.442
.952 1.1> 47.3  1.928 2.259 3,325
.198 ) total 98.4 2.397 2.887 4.104

[ )

w’Rf >7.0 17,7 0.009 0.009
7.0~3.3 6.6 0.014 0.010
3.3~2.0 6.1 0.026 0.026
2.0~1.1 10.6 0.070 0.076

1.1> 37.7 0.495 0.346
total 78.6 0.612 0.468

— O O O O Q| —- o O O O
(=3
)
=]
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#11. 19904 2 A ORER O ERS L U PAH iRE

W OB i & MR B(F B(a)P B(ghi)p
#m pg/m® ng/m® ng/m*  ng/m’

Om >7.0 150.1 0.067 0.086 0.166
7.0~3.3 28.6 0.063 0.075 0.100
3.3~2.0 13.4 0.099 0.134 0.171
2.0~1.1 14.9 0.238 0.353 0.438

1.1> 72.8 1,939  3.088 4.112

total 279.9  2.407 3,717 4,986

20m >7.0 28.5 0.034 0.037 0.062
7.0~3.3 7.4 0.046 0.049 0.073
3.3~2.0 3.7 0.104 0.125 0.175
2.0~1.1 9.4 0.255 .0.341  0.464

1.1> 35.9  1.291 1.332 2.182
total 84.8 1.731 1.883 2.957

150m >7.0 30.9 0.030 0.030 0.054
7.0~3.3 8.9 0.038 0.039 0.058
3.3~2.0 6.4 0.083 0.094 0.142
2.0~1.1 8.4 0.240 0.319 0.445

1.1> 34.8 1,374 1.369 2.500
total 89.4 1.765 1.851 3.200

YAH >7.0 20.5 0.018 0.017 0.030
7.0~3.3 7.1 0.026 0.024 0.039
3.3~2.0 6.7 0.056 0.054 0.090
2.0~1.1 8.0 0.133 0.156 0.234

1.1> 29.2  0.824 0.755 1.493
total 71.5 1.057 1.007 1.886

v (ghi) Y L v (BLT B(ghi)P & REY) & DiBEERIC

i, FEAKEL%T, TREWEELMEMI RO LN

HBEHIE, B(k)F & B(a)P i30.973
B(k)F & B(ghi)P i30.966
B(a)P & B(ghi)P 130.958Cd » 7.
ZDZ ENS B(k)F, Bla)P LU B(ghi)P OFE
i, BE—FICHRT D EEZ LR,
1)FE8ER PAH (RAF
BEOmMED 3D PAH BE R, ZhEfhlblL
72Rg, FEER (#E20m, {HE150m B & O IR S
(BT SERA L)) @ 3 FEOPAH BRI 81T 5 i E
wi,
B(k)F Cix, #hZth
0.665+0.153, 0.636+0.133, 0.363+0.110
B(a)P Tix, #h¥h
0.553+0.163, 0.517+0.155, 0.260+0.074
B(ghi)P Tit, #hZh
0.569+0.107, 0.557+0,106, 0.342+0.083
THY, {HE20m & HEIS0m & ORIIZIE, & PAH i
FOBRERICIE, ABEZREODON R, 7. LDL,
8 20m & BB 150m R EHEEZC, BEOm &%

100
90
80
70
X 60 N
33 58 3 § =
B s
48} e
%
30 '25251?
20 X
10 %
. _
B@P B(ghi) P
PAHOEA

7 5580m N#E20m B0E150m 7 %A
2. PAHREE OB

T B L KA OL PAH REMEE IS &, BREB
ICEEESEDON, & PAH EE ORI S 2
Eoz(K2). Tabh, il 0m OREOTHHER,
HEHB L OCERAMOBEOFHEIZG LT, BK)F
31,68 L #2.84%, Bla)P 3491915 L #3.91%, B
(ghi)P 231 .85 L 2.9 B WEER L. $/2K
FUARERBERL AN FERT I X A HEANST R A & HRFIS9EE D
INEELETO Bla)P OREMED I, 3 REHE D FKA
HDFNREHARTHIOTD L 053050 1 ThHhotz, 4
REOXBEIE ThHHEAMITO B(2)P RER, /I
FABDIO~30ELRLAEZ &0, FADITIFEIHIC
BWT, PAHIZ X BAELEIEITLTNE6DEERZD
ni7:.
2 )45 PAH L5

BE Om, {H#E20m, #E150m B & KR DOPAH
MmEOFEHEILLE, 325K 6IRLZ FH
PAH BB, 19894F 2 A (KDL 7 D KIB%35E
HEDSR SN 2BV, ZWE L S F0ERIE, 11
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Heavy Metal Contents in Suspended Particulate Matters of Atmosphere
Density Profile versus Distance from Road site

YASUHITO SATO®* and TAKAKO KANOH™*
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© 1 20m | LA k5 28N
m |
& 150m | HVE AW 7 T H

BRERUER
1) FERERICOVT
ERERXICBIID 3EES L LOLBERERD
EIE L EREFERE 2L, FOEBHER2IRT. &

% 2. MEBIIEEEREN EE OIS LR RE
(B pg/m®)

Om 20m 150m

ALK Py HiFRREE | P IRRREE | P TIREEE
h g | 49.3%19.64 46.7+£21.74 51.4+22.24
X H | 57.3£19.10 46.9420.89 43.1£18.61
¥ | 69.9+28.51 38.3%19.12 41.7119.61
R #% | 65.3130.93 50.92:25.40 48.2124.75
# ME| 35.54+15.75 29.4£15.17 30.0%15.20
N E F| 46.8%117.82 36.8+16.69 39.8+18.03
i JII| 46.7£20.05 38.5+14.98 34.5+17.58
i) | 47.8+20.66 36.0+19.30 40.2+16.88
H | 62.4129.45 50.6+26.76 41.9423.36
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Om 20m £ 150m
2. WX BRI T EE OKE)

B 9 A HLX ORI R B Om R THB &,
R A%9.3 pg/ m®, KHARDE7.3ug/m’, HBK
7569.9 ng/m®, WAGIXA%65.3 g/ m®, FHEFI£435.5
pg/md, NETHiH46.8 ug/ m®, MINTA46.71g/
m®, BT 2547 .8 g/ m®, AEATA62.4 g/ m® TH
D, HBRBEESBOEHRIICE HRBOFHETH 550
pe/ % EEbhoTWADIF 4 HIK(KH, #8, K
BB IUHE)Tho7. Thbh, FEHEREOER

£3. WERXOZMEEICE T2 BEDEERUE
BRS DFEBEDEDREESR (1)

HX 00020m | 000150m | 2000150m
FERER
R Pb
Zn
Cu
Fe
3 Mn
Cr
PEHER | * * %
PN Pb
Zn
Cu * * %
Fe % % % % '
H Mn * ‘ %
Cr
FERERE | k* % %
#* Pb *
Zn *
Cu % %k % %k *
Fe % %k %k ok
& Mn
Cr * *

*¥%131%, *¥iZ5 %DREERTHD,
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#3. —2) TE RO WEETS <, TR A M
H#1 X 00020m | 000150m | 2000150m DA SNEH, HEEOETEEI S WHFEEEICH
FERER | % * + 5 AR OIE O m ST, K#0 2T 55
i Pb BB R, KRICE 2 OREY b LI, FAEBE
. Zn @ 0m Hi & 20m Ho S I O 150m 3 s DB EE R OB
Cu EMEICBT B PHEOELRE L, BEOEMRFEC
Fe DVWTIRET L72(%3). Z0E, Om £20m OREM
B B CH B EATD b N EKE, (b IR
S ERER =5 %), EAEREL%) D3R L ATTFH, WHH
- Ph (LHIERES%)D2HOSHKTHY, 0m &
7n 150m Mg OFEER TEEEIROOL N0, ki
Cu D 3K LTI (ERES %)B L CHER(EREL %)
Fe * * * * Thotz Thbb, THSOREHREICETIZBRE
e Ma BEEHE (O m) & & DB A & o 1A EEIL R 0D B
gﬁggg . WENTAET B LBDONS. LAL, 20m & 150m H
A AOMEEE, WFNOBERRE TS AERE R
, n Lo 1.
T Cu ¥ F7z, KEICBVTIIRRKA, HERICBWCTIaHE
Fe * % % % HMAEMEEOEEEFROLN Do/, 2O 21K
Mn & 3 PIEHE OB EMDEEDT 57200, TOL )%k
Cr BERLZLOLHBSRE, 2O LRBEEHEICS
%3 @) VT 0m A EF L L) 25BREOERICHL TV A
Z Lk OBMEES S LR SR
[REL | 09020m | 00150m | 20c0150m THITCERE B b ERERR ORI RO A I
o (%ﬁlﬁgi | * 1 E 3R L7 AR X ) ETFOZ D B,
7n ABIIBWEAIDSALONS. I IILERDKREB AL
Cu ” (BT 5 BEBEOEHER & AREOMERTH 5.
Fe * * % 2)E&BRAMOVT
]l Mn ABESRBRSICOE, FREMROEMRTT— 5 D
Cr RS % T LD TFE L BEREEE LI, FHS
FEMER | * DEBZ 57 %4~ 9 IR LI
Ul Pb BB, LH(AS)ENF U AT — F HAS
= P T - F MR % W L 7. |
e -  x WEROESERERTERREIC L > THLOERH
i Mo HoHNBA, I8 0m HASREHAL VEL, 2K
Cr T & ) BRI A STV 5.
VRt * % EBEBHSO 3EEFOTHMIIONT, LD
H Pb X 0 m Hi,5 & 20m #2586 0512 150m M A DR, B L0
Zn 20m #145 & 150m M DB DEOBREE T 72(£3).
g“ *x r * KEEOHEBRE T8k (Fe) B L 07 ¥ 4> (M) D
" Mi R I O m M EICH L, BT (20m) 20
Cr (faba#E 1 %) B o7z £77, 8 Om szt LT

%A% 5 (150m) T i, $A(Cu) DR A58 B (fa b=
5 B IR E R TR LA, Fe DBEIAE(RBREL %)
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4. FEBHRXIIBTLEERGOEBERTISE & IZEEE L s
, (BAL . pg/m®)

92¢

g o Pb Zn Cu Fe Mn Cr Ni

rur | YV ORE | pyomags | TrEeRs | PHLEEEE | TOORERE | T EERE | Ty EEREE | Py EkEE
Om 0.057£0.023 0.378+0.237 0.027+0.014 0.851+£0.314 0.033£0.021 0.018+0.006 0.055120.048

th e 20m 0.073+0.081 0.392+0.254 0.025+£0.015 0.8224-0.358 0.0341+0.021 0.017+0.004 0.062+0.049
150m 0.059+0.027 0.401+0.272 0.025+0.014 0.851+0.354 0.035+0.022 0.017+0.003 0.054+0.025

Om 0.063+0.023 0.485+0.267 | 0.040+0.020 1.38410.488 0.042+0.022 0.024+0.007 0.0771+0.046

X H 20m 0.0651+0.024 0.470+0.245 0.0441+0.025 2.457+1.776 0.0641+0.043 0.0351+0.058 0.091%0.077
150m 0.0621+0.022 0.451%0.243 0.030+0.014 1.862+0.870 | 0.043+0.019 0.026+0.013 0.084+0.051

Om 0.0601+0.026 0.377+0.289 0.053£0.021 1.163+0.700 0.032+0.026 0.017+0.004 0.054+0.038

* & 20m 0.048+0.021 0.2451+0.186 0.022%+0.013 0.612+0.337 0.022%0.019 0.015+0.003 | 0.047X0.041
150m 0.053+0.023 0.298+0.190 0.031+0.016 1.026+0.477 0.0301+0.022 0.0154+0.003 0.039+0.026

Om 0.086+0.040 0.546+0.282 0.036+0.019 1.018+0.519 0.056+0.046 0.020%0.005 0.057%0.037

i 1% 20m 0.092+0.039 0.53010.265 0.031%+0.016 0.8554+0.405 0.0541+0.042 0.020+0.004 0.057%£0.030
150m 0.090+0.045 0.537£0.301 0.030%+0.018 0.8201+0.414 0.056+0.050 0.01940.005 0.065+0.090

Om 0.045+0.014 0.14410.065 0.0144:0.006 0.53710.247 0.014+0.005 | 0.015%0.004 0.017%0.003

i i 20m 0.044%+0.010 0.143+0.067 0.013£0.007 0.388+0.195 0.013£0.005 0.014+0.002 0.01940.013
150m 0.04340.011 0.1331+0.064 0.012+0.005 0.356+0.179 0.01240.005 0.01440.002 0.070+0.153

Om 0.057%0.019 0.244+0.112 0.023+0.008 0.640+0.301 0.017%0.007 0.015+0.003 0.026+0.012

NEF 20m 0.053%£0.016 0.209+0.105 0.017x0.007 0.446+0.187 0.015=0.006 0.015+0.006 0.030+0.036
150m 0.057%£0.018 0.220+0.117 0.019%+0.013 0.44740.220 0.016+0.006 0.016+0.002 0.063+0.076

Om 0.057+0.020 0.206+£0.094 0.018+0.007 0.6491+0.315 0.018+0.006 0.0151+0.002 0.0234+0.015

i Ji 20m 0.05240.016 0.182+0.084 0.0151+0.007 0.479+0.209 0.015%0.007 0.015+0.003 0.052%0.053
150m 0.054+0.020 0.179+0.108 0.01440.008 0.4294+0.203 0.015+0.006 | 0.015%0.002 0.118%+0.217

Om 0.057+0.015 0.263+0.114 0.026+0.009 0.834+0.422 0.022+0.011 0.019£0.007 0.107%+0.202

) H 20m 0.051+0.014 0.20440.111 0.016+0.007 0.517+0.334 0.017+0.009 0.0194+0.006 0.090+0.114
150m 0.055+0.015 0.248+0.109 0.020+0.008 0.574+0.272 0.020+0.009 0.019+0.007 0.097+0.139

Om 0.057+0.021 0.310+0.161 0.043£0.015 1.403+0.980 0.02630.015 0.016+0.003 0.051£0.057

H Ei3 20m 0.061+0.021 0.328+0.184 0.030+0.020 0.9651+0.765 0.025+0.015 0.016+0.003 0.046+0.030
150m 0.055+0.020 0.263+0.174 0.021+0.011 0.685+0.492 0.020+0.013 0.015%0.003 0.045%0.051

1661 ‘g¥ “H'd 907 'soy "Mop oo, "doy “uny



o #

4 (20m- 3 NN2150m) & DI H WA EEEZRLT
Wiz, T, CulloWCHFEBRRMEEL AL, 0
2R DHMBEIALC I THLEEZOND.

ID L) KRETHEIABRS X EBRA, WEHTEs

WEOFTNTH 3 WEHEEIC B CHEELELRLE

TG ER OE LB RAEFOME - B R
BHBHZEPMENTWS, $Tbb, Fe, Mn, Cr
CIXEARRHERTHD, Pb, Zn, V, Ni, As %z FiEA
BAEEBIROTRESEVITEL N5,

=%, KBEOTE HRERINERLORE T,
BEHEOETICLI2HELER L 2Tk, #
OT, EARAEFELHET A0, FERETICE
VT B ERBERTOBERRDI(ES).

FE. FEBERICEDLEBRS OEE
(B4 1 %)

WA HIX ?ég@%ﬁﬁ Pb | Zn | Cu | Fe | Mn | Cr | Ni

Om |0.12{0.77 [ 0.05|1.73|0.07 { 0.04 | 0.11
BooR 20m [0.16{0.84 [ 0.051.76 | 0.07 [ 0.04 | 0.13
150m | 0.11|0.78|0.05 | 1.66 | 0.07 | 0.03 | 0.11
Om 10.11|0.85|0.07 | 2.42 | 0.07 | 0.04 | 0.13
X ® 20m {0.14 [ 1.00{0.09{5.24 {0.14 { 0.07 { 0.19
150m | 0.14 | 1.05]0.07 ! 4.32{0.10| 0.06 | 0.19
Om | 0.090.54|0.081.660.05|0.02]0.08
% B 20m (0.13/0.64 0.06(1.60(0.060.04{0.12
‘ 150m | 0.13|0.71 | 0.07 | 2.46 | 0.07 | 0.04 | 0.09
Om |0.13/0.84 |0.06|1.56|0.09 | 0.03|0.09
w1 20m | 0.18]1.04|0.06|1.74|0.11]0.04 [ 0.11
150m | 0.19|1.11|0.06|1.70|0.12}0.04 | 0.13
Om |0.13]0.41|0.04|1.51|0.04{0.04|0.05
¥ 20m [ 0.15]0.49 ] 0.04 ) 1.32]0.04] 0.05 | 0.06
150m |0.14]0.440.04]1.19]0.04|0.05 | 0.23
Om |0.12{0.52{0.051.37 | 0.04 | 0.03 | 0.06
NETF 20m | 0.14 | 0.57 [ 0.05(1.21 | 0.04 | 0.04 ] 0.08
150m | 0.14|0.55(0.05|1.12]0.04 | 0.04 | 0.16
Om {0.12|0.44 [ 0.04|1.39|0.04 [ 0.03 | 0.05
sz 20m | 0.14 | 0.47 | 0.04 | 1.24 | 0.04 | 0.04 | 0.14
150m | 0.16|0.52 [ 0.04 | 1.24 | 0.04 | 0.04 | 0.34
Om |0.12]0.55]0.05|1.74 [ 0.05|0.04 | 0.22
T 20m | 0.14 | 0.57 { 0.04 | 1.44 [ 0.05]0.05| 0.25
150m | 0.140.62{0.05|1.43|0.05}0.05 | 0.23
Om |0.090.50|0.07|2.25|0.04 | 0.03 | 0.08
B & 20m " | 0.12{0.65|0.06 { 1.91 | 0.05| 0.03 | 0.09

150m 0.13]0.63]|0.05|1.63|0.05|0.04|0.11
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HEIEOEMIZLI2EHEEEZ T, BEOInIlBNT
X & HEMTEHEDENHONLESTHE, Zn & Mo T
HY, Zn L1665, Mnld1.8EXIMOF IR o 72,
TV ESEORTIIN - TRETHHEL LTORR
HAFDENTA, @F 1Y Ly FEREDE, @11
DEEHITVHELEL, O, @, ®IZDWT P, Zn,
Fe # ZNENOBIZL L TERLTWS. T2 EHh
L, KEIZBWT Zn OFEHFHIHICLL L TRENWI &
12, HRAOBREROLEREOLSERBL TS D
DEEZILND. B, KAXOHEHET Fe s, W
HHO# T LT Ni OFEGKE Do 01, HHET
HEEFERGTEIRSIRT, #EIEBEIER) O
BEZirTwsboliEEsnl.

SHE I, HEBEERT A OKETHE THHTLER
KEOBRBIIOWTLBRLAEWEEZTWVE,

A EOFE T L72AER, BFEREEL N ICESR
BLor OEH b DI X BIRESAIIKEROML T
b5,

A1) ERER L) OEBEREEE L b DO, iR
BEEE Fe, CuliTdh o7

2 BENER(EBRSZ2E0)»5HD L HEMHTE
BT AT E LCid, HEHROZANRD v
LEZLNA.

3) REFDFEHER(SBES*EL)IXRBOZ
nas, WATHERICL L TR BEETH 5.

(AREFFEILIBFI624EFE, F634ESE, TRiTEEREMR
A RAEREREE TRRBRAEN I RD A8
Py O—BELTEBLEZDINOTHA.)

B AOOREICHELE L TR, HERERBHILH
BEAERERARGOH 4L, FiE, ALF, L
I, BTH, HEOSRBITREEEERR DN 2« Ol
NOL LT ebizbDTHL I LR L THEEZR
LI, \

X 73

1) EBRECMH: RRFEREFOESREICOWVT,
ES BB OB 1 #), MEFER
32-1, 218-222, 1981

2) BB RRFEHEFTOEEREIIOWVT,
LRI OB RFE(SE 2 #), HEATER, 37,
318-323, 1986

3) FEIRERER | KRERFRIEGRRE -
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ZP-RRX P INIVEIL L BT — NIV IUHRA X
FBE7 v FOMIZEH T3 DNA TIMED#H

WAk #F AN, M oM oE T

Detection of DNA Adducts in the Lungs of Rats Exposed to Diesel Engine Exhaust Using
32p-Postlabeling Analysis

TAKAHITO SUZUKI* and TAKAKO KANOH™

Diesel-driven automobiles are expected to show a sizable increase in many countries as a result of the

pressure being exerted to have more fuel economy. Diesel emission, as urban air pollutant, has been found in

epidemiological studies to be potentially associated with increasing cancer risks. Components of diesel particu-

late extracts, particularly benzo (a) pyrene and nitroarenes, have been found to be extremely potent mutagens
by the Ames assay. It has been reported that the extent of DNA binding to many polycyclic aromatic hydro-
_carbons is related to their carcinogenic potency. Therefore, we have examined DNA adduct levels in the lungs

from rats exposed to diesel exhaust containining 4.5 mg particles/ m® for 7 months using the **P-postlabeling
analysis to evaluate its possible effects on health. The obtained results show that high levels of DNA adducts
were present in the lungs of rats exposed to diesel exhaust. Detection of DNA adducts might be useful as a

health-index for cancer risk caused by air pollution from diesel emission.

Keywords : DNA £}k DNA adduct, 74 —¥ VL > I Y HEK H X diesel engine exhaust, ¥P-HKZ b+ J
AU 32P-postlabeling analysis, K54 air pollution, F v b rat

%

T - BLEBBRBEOBRVI L bH - THE LMY
LEMICH D LEDNL. FRICHER Y 2B DRV KB
DT 4 —EIVEBEOP RN A ik, HHEHOKRFRD
FERTH Y, BEORMMEL B T HWHRENR .
Hib, BEMIIT I — AR ARREINLTVS
T4 —BLFIEOHER, ETEMMOBREE, FTy
7 BEFR COREIC L AT, T — VRS
ARBREINTORVALIZHNTEH W L AYEERIH
AETHRENTHENY, B, REOWETIXFT 1 —
ENPLE T A RYIBRE S N B ORI RET
BT ELHREINTVEYD,

74 —EVHER A A A ORL TR E H I 1 benzo(a)
pyrene(B(a)P)*° nitroarene % &EASEFThTHY, &
NoETA ARRBRICBV TR ICHOERREEERL
571, SEEERRICKEFR(PAE ) IZMBPITRE S

DNA LA LT, BEORERE 2L EMHEINT
b\ég).

Zp-RA b T NVEIREKD PAHs DREICL 5 T
U7z PAHs & DNA OXE#E 4 (DNA fHIME) DIRA&Y
TOBMRERMA A LR, LODEREIRIBTE
BFHH:THH. Randerath 5% KU Gupta & V13 H
CHELETAEBOREEDE ~8WICREL, DNAf
TR DRI DN Z DA IR O MR OFFERBRLIC D W
THEL T 5.

INHDT Ehb, BEREOF &L RS DNA
PRHULENEEETDLI LR, BEDOVRAITEAR
YMIERTHLERbNA, #ITHRAE, F4—F
WVHER T A% RBE LT v PO DNA W hHED
EEEEP-RAIANVETHVTRE LA 20
TR, BERTAREMROMIZE L NV O DNA s
BHEN-DTHET S,

* B EUER S BT AE T Se T SRR IR R B A TS8R 169 REMHITER B AN 3-24-1
% The Tokyo Metropolitan Research Laboratory of Public Health
24-1, Hyakunin-cho 3 chome, Shinjuku-ku, Tokyo 169, Japan
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EBR G &

1) RE

F344, #5 v MBEAF v — V2 YN—H) & HEF
O S TEMH, 5HE/BT7 » BEF 41—
IV UHRRA A (4.5mg/ m® LT ICRE L7
HREE L BER A ARBHROBEBILSITE L. HERA
ADFERIEY V-5 1 -1 Y (NFADSOE!,
EHEEAR, PERE © 309cc, Bl#E%K : 2,400rpm) % {3
BL, BEhZEm(IS 2 545, BERAHKK) % H
W T4 =Y NI YD UEER A AT 4 vy — L
WE LIS ZRTHRNLT, ElAOBRETHEIN
BT Y PO =V LRATSF v v 8= (#1.6m%) IS
WAL &8, FrrN—NOBREIZ3+2°C, BE
1345~65%, HERIZI5ME U, FREGIZERT 7D O 4
BTEOFA 2 VTHIT U, 7, BEBRERHI K
NE BB (BAM-102F1 58 MR 222388 KK) % B\ /2.
BEOKESHFOFMIT v ¥F—krBMua—FSLy
Vo ARy F—(LPHE, HES ALy KK) %
AWTiTorz. F4—EBNVI IV VHERT AFOKBED
FARE, 0% LLEAHIEEO.5 um LT CTh o 72,

2 )DNA IR0kl &L g2

7 r AEDRERET U 17RRERIC TR & S @ L,
i % FREL L 7z, 4T EE 3 CHf I3 —80°C 2R L7z
DNA 4k 2 R T 2 BRI, Ba)P %
20mg, kg RERETT v MEBMNICES L, 0248
R ICREEIRIL L 2B 2 Fv7z. Bid S 0 DNA B
i, DNA 80 DNAase TOHRMBEL1-7% /) =V TO
DNA fi kD Hd ik, Gupta DHEV Tz, 74
J — U313 200mM Tris-HCH(pHY.5) % 5 #1102 T
IR, EOEMEE (BC-57C B, (R ABISLERT) & v
TERSE. IN%10 x1 ORWEKICE,L, 204Ci
O (7-%P) ATP, RAZHEEAT300mM Tris-HCI(pHI.5),
100mM dithiothreitol, 10mM spermidine % & {rl1.5 1 @
Ny 77—V, 5HAMD T4 polynucleotide kinase J
C1.5 1 OFHEKEZ, 37°C TE0GHRIG &8 T X
JUFFRICEP RSN LI FARLVEREF TN
ERVIFLIYAIV(PED T I AF v 7 EBI/ T2 b
"5 7 4 —(TLC) Y — F (POLY-GRAM*® CELL 300PE],
MACHEREY-NAGEL #8) 22Ky L7, PEI ¥ —
X, HEECAGKCRARESRS Y, BEFICEFL
LOEMEH LA TLC DREBERE Z0RBREHEIX
ROMLATo 7z —RIEFEICRET2HE13(D-1)
12.3M Y VEEF MY AVEME(PHGE.0), (D-2) :2.5M
MR T V=Y AW (pH3.3), (D-3) @ 3.8MEERRY
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7 5-7.3M REGW(pH3.5), T RILAMNERT 535
413 (D-4) : 0.8M 4L Y F 7 & —0.5M Tris-HCl —
8.5M JRE i (pH8.0), (D-5):2.3M Y B+ h Y
7 LAVEW(pHE.0) CIERBEI L7z, ER LYY 7o
WX 7 VEF F#H2lET 572012, DNAase THRL
725 g ®DNA BB % K TL00065 1o AR, L&
DEP DI NIV ERD2.5 11 &N ZT37°C T
607 S 872, TEIZ, 2047 ,/ml apyrase D 1 ¢1
{2 4 FE #H @ deoxyribonucleoside 3,5-bisphosphates
(dpNp) % ZNFNEHRE 2 mg,/ml ISFE L2BHD
2l %#MZ, ZOREHED2.51 % KIGHIZEML
37°C TOOHR s/, SN L7 LEF Fid
BWHEAKC20fEICHRL, FOFMEDS ¢l % PEI ¥ —
MIZARy PL72. B0 NI 7 ¢ —E—FEIC
0.5M LY F 7 AT L REMBR L7, WlEtk, —
BOCTCIBMA—- S5 VF T 74— %fTolz. BE
DERBINXNVENX I VFFFTHY, #hiht
WOZXFEy FMIRFIBD ATP 2894 L T U7 2p-1F
VYBTHBHOT, RAHF 2Ty v FL—
avHy sy —(LS-5801%, Ny 7 Co)CTEH
L7z, &8, IMEOME R TA-0D4F -5
797 4—i%, BRE L/ PEI— % —80°C LT T,
168 7 4 Vv A CEEE 872, PEL ¥ — + O IMEDTE
ETAMEEEALORY, PrFl—varivy
F =% BOTHEEZEHI L7z, 2O, SIMEOREE
LEVWIEFTORERE 2 VI Efichy v L, Fh
BNy 275y FEELTELIIW. 28, X271
FF FEUEFHRER L — PADF v —VBIZL 5 THLE
L, SMEOEHEELI°X 7 LA F F4 ) CEHE L7,
EBRER
EBODNA fIEDA— + 54757 4 —DER
FE1LIR L. (PEEEETIE DNA 1R oz
Lpotn, T4 —ENPRTARERECTIIEKZD DNA
g rsRE s hl. BESEO B)PRE S » T
LD DNA AR Sz, 72, EBOME4
D7 v bDODNAAEEEZE LITR LA, WE#H
TIE 1 PLER VT, DNA IR ERD Sl h o 72
—77, ZFEB T3 DNA RO 2RI R0 b h,
FHT 5 L10°% 7 LA F FY4 Y 24180 DNA A IETEE
ARBD LN,
£ =

FERBED 1 JCORFIZ DNA fHIEAFRD LD, &
RS CM4ic k55D L BhbN b, Randerath 5%
X, £%3HE» 5107 AZ CRADMEZ LT
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Table 1. DNA adduct levels in the lungs of rats exposed to diesel en-

gine exhaust

Estimate of adduct level per 10° bases

animals Exhaust exposure Control
1 16 16
2 34 1
3 34 ND
4 14 1
5 13 ND
6 34 ~ ND
7 22 ND
8 28 ND
Mean = SD 24+9 e

ND indicates below one adduct per 10° bases

PEE LT v MBSO DNA # ¥P-EX P FARNVEKT
N, BT TR S e d 5 72z DNA RS, o
Ao THT 2 2 L 3 HE LTV A, Al EIE
TR EMNLREDELCHTUHEYREIZL T
DNA I LE L H Z LR EN TS, B, £
OBMERTE T ST RBEERTORLIME LHEDS
ELWESATVSY, 7, WILEOMELIX DNA
DEBEBLL-ODEEBEL o T 52,
Niedermuller'® 12, O, MBIEZED% { Of#&IC BT
% DNA 513 5 BRI EEEIIS & TR T T
LILREMELTWVD., Fhig, sREDLILICEDS
72 DNA fEhfRi, SERERESISICL > TIRT LA
hEdbELZOLNA.

B(a)P I3 T7 B, 8 a-dihydroxy-(9 a, 10

a ) -epoxy-7,8,9,10-tetrahydrobenzo (a) pyrene (BPDE) -

WAL S U DNA & AT 545, B(a)P 2 X% DNA f
MEDHFIN% 37T = IGEDT IV BETB LD D
Tho™. KERICBITZBQ)PHES Ty bTR, #
WEDOARy b2RBOLNA(E1). ZOFERIE DNA
#% % YD WF ¥ A DNAase [micrococcal endonucleses &
spleen phosphodiesterase] 12 & ATEADTRELETH - 12
TeOWER LY X7 LA F R & efEE L ngss
Bl S N7z EEMEASE X 5b. Randerath 5'9, % B
(a)PMLEL L7z DNA 5V X 7 LA F Pk R L
Tnb,

PR A ARG L B(a)P %55 7 » D DNA itk
DARy bR BTHE, BEORRy P ORUEF—IK
L7z, ZOMOARy MEES {74 —EVHERAT 2

128 F TV 5 nitroarenes 7 &2 & o TIES M7z DNA
HMEDSDTHSH. 5%, HRD DNA & nit-
roarenes M{E 4 DIZREYIE L OREASMEXFREL T, |
KOERTITV, B U7z DNA A O FE % R A4
AFETH5.

REBROER(E1)1F Wong 5 DER(7.1mg,/m®
BETIy AT 4 — VR T AREEN2T v PO
B2 £10~3318 @ DNA A1k, /10°X 7 L # F F O
H) L 13F—F LT 575, DNAfIfED+— 59
PTG LDARy NOMEPELZ L. KeDOFREA—F
GOFT L ETHEBDOARY FHEDLNBED, o
DR TRy VP HRICHEE L Tk, ZOFR
BERLCEBI O 574 —12BIFAHD-3 & D-4
ORBEBEEOEVIZEADDERbNS. BIb, HEIE
D- 3 DRETEIC 3 M R ) v 4- 7T MIRFE(pH3.5),
D-4 ODEBWIZ0.6M R LY F 7 £-0.5M Tris-HCI- 7
M R#E(pHS.0) % E M L7247, F*4 it D- 3 DEBIHIC
3.8M WEEE ) 7 A-7.3M RFE(pH3.5), D-4 DBEBK
12 0.8M 1t ) F ¥ 4 -0.5M Tris-HCI-8.5M JR %
(pH8.0) % Va2, ZFhl, & OB AT DNA RHINE
DERPARE T DEEbNA.

KERBIZBWT, 74 —ELHRFTRARET v bOME
5 DNA {3 IERTEE AT & 2 BN L RS TR &
iz, ZOBEELZLICRELOFRDY)ERET LD
DTV, £ D PAHg & DNA DA TH I &8
R DBBRERERDTND L O Luts® OHENHE 2 B
&, DNA RO FEE T 5 RO R T HIK
THLDEBbNL. 72, T2 ABBFOVERTE
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T < $518)% O E IR 0 DNA |2 BPDE-DNA 14k
PRDLNDLEVIHELH A, fEoT, BIMEKF
@ DNA 1% 2P-H R F I XN VETHRET S 2 &3,
HHEEROAREEMEIC L ARBICATH VRS T

LRA Y MCAMBRFEICZ LB DA,
BRE CP-RZAMIANNEICHLTRELHETEE -

1EVH v ¥ — R BB

‘ # RREAT
T O L L L E 5 |
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Oral Toxicity Test of Rokumi-gan by Gavage to Rats for 13 Weeks

TAKASHI FUJII*, HISATOSHI MIKURIYA*

NORIO YANO™, KATSUHIRO YUZAWA™

AKEMICHI NAGASAWA™®, YUKIE TADA*

NOBUTAKA FUKUMORI*, CHIYO SUMI*
and MIEKO SASAKI*

Rokumi-gan, a Chinese medicine for therapeutic use in renal diseases, was administered by gavage in 0.5%

saline solution to F344/ DuCrj rats of both sexes for 13 weeks. Groups of 10 rats of each sex received daily
doses of 0, 180, 470, 1220 or 3170mg/ kg. Body weights of the male and female rats at 3170mg/ kg were
slightly lower than those of the controls throughout the study. However, no other changes in corﬁpound-related

clinical 'signs or lesions were observed in the dosed rats. In the 13 week study using gavage, there was no

evidence for toxic activity of the compound in the male and female rats.

Keywords : #5% Chinese medicine, BRI rokumi-gan, 1378213 ER 13-week toxicity test, T v b rats
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3, EFVE 3 DEISTH—ICRE, WRIEL, SHAR
# (v +EFS900830)#300kg % 1272,

LR AIERNI T, A OKEEEEHAR LT 12
R, TOMRTELHET, H—IRHsShTn5E

%E@ént”. S5, AR THRAOETE
WEOREF TV, BIETILHE BHC A%0.17ppm B &

Niz. ZOMOBES L UL UBIRERFUT Cho
7. B7E, # BHC DAREBTOREBELME T, F,

BP¥E, B5A90.2ppm TH Y, EFHERBICELE TS L
WEZONLV. F7, B B X UTC, o AEHE
X 2Bg/ kg LT TH Y, AHDOEEREMEAB70Bq/
kg THDHZEhOREICHELRITSLVELHES
na, Tabb, FE, BLENRBREOKEDIDL,
EHEE LTOEYE, a0k HESEHRE
2ETHLOTHILEFEmEND. oT, RIRALDE
WHEMRBREORE LM 2 I L TE, RFNIZE
ihéhﬂ@ﬁiwg%wéﬁbﬁfT CESRAT S

Whet L, HELBRIDOLEZLNS.

i&m%sxwﬁﬁﬁﬁ:4ﬂﬁ@me®wnav
MEHE(BARF v — VR YN—, MEIDEHVZ T
b —REE RN, ®iR22-24°C, {BE50-60%,
& 1 BERE 10/ (392899, 9% HEPA 7 ¢ V¥ — &),
B96 : 00-18 : QOIS FNFNEIM S - FTEICHE SN
7 AR EE N & OV FREAFTMOR 7 v L A REE
Rr—TI&3-4RINALK. 7y bOBEEENSHE
K F T oz, BE~OIULE BROE A BET S
7292 1 BREFHETE Lz, OB EEHSRE CE- 2
(A&7 L7 @B &KEARCHN 288 0) L ¢ Bl

ICER SR Ty MO, BRSEAOEMITIE, B
L7 ¥ 52 BT o722
BEFESIUCHE  ARAIELEBRE T,

0.5%&¥akE e b, 1H9g % 3EICHITTRET
BLIWTELTWA, 22T, KERTH, 180mg kg
(9 g/ thE0kg) % F/MESHEE L, 0.5%&HKICHE
BL, BV FICLAEEIgSY) 1ml OFETILH
1H, 1I3EMEMEORS L. #5HEE, 180mg/
kg A H45H2.67T470, 1220, 3170mg kg DFM 4 R %
BELS. BRAEO3170me, kg i3, ANEABEHED
BEN2%THY, ThUEOBREER, BV ryiTol3
HE S ORI 5 BT LTHRE L. SKRALIRE
B, WE%KRER (BRI 6 B)RSE L AKRALO
EALS v FASSERMICh SR L DB L. &S
BOMEW, Tablel IZ/RL 7.

—BRES S URERIELIRE | UL, ECBLUR

- ANEZ OV rE(HGB),

Table 1. Experimental Design
No. of rats
Group Male Female Rokumi-ganl)
Control 10 10 0
E 10 10 180
L 10 10 470
M : 10 10 1220
H 10 10 3170

1) Rats were administered each dose (mg/kg
/day) of rokumi-gan in 0.5% saline solution

by gavage.

ERBOLE, HE, TEMEOBES X CRERNZ
1H1E, —#MIC6 BFo7. BELLCEAR(E
B) AR I EOMEE L, (A, \AR-7R6,
BkE)/ 3 ()%, Br—Y05y METKRLT—I
HYo 1 HEH, BAETHEELL. RREIKSIHE
EK,%H%W&KTﬁ@&,ﬁﬁ&%@mam < A4

WAZHNIT, M, 7 b, TR EAE,
pH M L7-.
MAEFLAIRTE | 548 T % OB BRERR & b R

L, BByMEKEF#2EE (Coulter Counter Model S, Coulter
Electric #1)12 & v, #RIMEREK(RBC), HiMmEkE(WBC),
A7 7)oy ME(HCT)B LU
MAVEE(PLT) 2 I L7z, 208, A4 - FLaF§eE
MR FEARIC L Y B MEHROMRES X ALK
FWEAT - 7z,

MEEERRRE © B R LEICE D,
3000rpm TL04-M& L, LEZHML, BPHOHEKRE
(Automatic Analyzer 705, AHY) % HWTC, 7V7 I~
#(ALB), TNVAV 7+ A7 7% —¥iEE(ALP), 73
7 —VEE(AMY), BEYYLMEY L E(BIL), EEYY L
YYE(D-BIL), ANV D LE(CA), oV /I AT
5 —BiEM(CHE), 3L AFa— L&(CHO), R
2V AFu—)VE(F-CHO), 7 V7 F yFARFF—
PEE(CPK), 2L 7F=vE(CRE), y-ZNV¥ I
P Y RARTF - BEM(GET), V- A E
(GLU), 7 NV¥ 3 vEeA FHOBREEL 7 > AT 35—
CEB(GOT), VI I VBYNVY VBT VAT 3
F—¥EW(GPT), Y s—¥&(LP), BUP), 1Al
T3 RTF I —BIEE(LAP), LT FOr ) —
BiEt(LDH), B#IgE&(PL), PMIRIF(TG), BEH
#2(TP), RERB(UA)BIURESZE(UN)ZHIEL
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REPENRE | RS TR, EFeIIRILERL,

RROREHIT - /2. BPRE, BIEERBIL, £7706)
WCHEPA L CAUE L7z, B, GO, B, BRI, IFER, B,
B, R, BISR, BE(EEfEe), FE, IR
W%, BEEELYIELL. oM, BT, ST,
HTh, &E, B, K-/, R SRR BRI,

FUIR, KBRE R4 L7, BEbLIEstE % B ORRREr
et R PIRICANRE IR 2 Bkt s~ VEER
0.5-0.8ml #{EA, BESSHREOMEREE, Ko
THEMESR IS —F 202 0 AW THE D721,

BEdT, BEEEICAN, Bt EMEER, EPET
28I, EEEMEIC CHIER B8, TonER
ExRITo7- W LBERI0% PHEE RV~ Vi
TEER, EEICHST/INT 74 VO EERLZ A
< Ry 2A Y VERER, SBEBEMEH TR
ZREEIT o 7.

HEtER ST L RE, B EKE, MK, £ bE
HHRES L VBB EESOWEMBORE L, Bartlett B
FEETHY, SROB—HIIOVWTREL, TEb—
ThHhF—TH ST B & U Sheffe DL B ILERE %
Tots. $72, H¥HFE—H#TdHNIE Kruskal-Wallis

BEO4 42, 1991 237

ME B & UF Sheife B D NERLANIRE £ 1T » 72 B
WATIE, BIOHBE% Fisher's exact test ¥ FHVT
BELL. EREEFETS %I2BW.

] ]

FERMOWR % Fig. 1, 2IGRLE. R50MsE
L Ot HRBE M & BIER 2 TH o 72, *HREEICI
~, METHE B (180mg) 13 ¢, HEE(3160mg)id e &
¢, LB (470mg) B & UM BE(1220me) iz R DM %
AL MCTEREBIOMBENEL, HBILULER
RRE, oz, DL KRS b RGEICHE LA
EOMBIEITO LN LD o7z FEREBEBLURTED
SEfE, BN E A ZHIEIE % Table 2 IR L7, &5
BT B DG HOFHEEL, MERCS A
FEREVWIOD, EBIUMBMEEIE, oK
BE A o 7o, REMINE G (B SHTREE,IX5H
PR ) BB TAHA L E, WEBEICI~, EBMES &
U'MEMMEZRREHL, HERIMEC 2-TEY, &
SERINCHE ) BIRGIT I e Ao 7e.

1580, BAKE % Table 2 1277 L7z, BEFEIIF RIS
W H B IR R IR ECHERE L /A, Mool
BEE, REEPT. BKEIIEELZEZIRDOLNE
o,

g
350 7
300
250
200 -
150
Control

------- E

100 < ————- L

—— M

——— o ¢ H
50

0 7 14 21 28 35 42 49 56 63 70 77 84 Days

Fig. 1

Body Weight Changes in Male Rats Treated with Rokumi-gan
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Fig.2 Body Weight Changes in Female Rats Treated with Rokumi-gan
Table 2. Changes in Body Weight, Food Intake and Water Intake in Rats Treated with Rokumi-gan
Body weight Rate of increase Food intake(g/rat/day) Water intake(g/rat/day)
Group Initial" Final? AY BY wk 4 wk1l wk 4 wkil
Male
Control 94.1+3.0(10)% 306.41+11.2(10) 2.26 100 14.2£0.8(10)  15.3£0.4(10) 16.4+1.0(10) 17.8+1.1(10)
E 95.544.0(10) 311.3114.4(10) 2.26 100 13.8£1.5(10) 15.4+1.0(10) 15.7+1.6(10) 18.440.5(10)
L 93.9+43.0(10) 302.3+13.7(10) 2.22 98 13.74£1.2(10) 14.5+0.6(10) 15.5+0.9(10) 20.6+3.7(10)
M 93.9+2.5(10) 307.6+11.0(10) 2.28 101 13.74+1.0(10)  15.4%0.5(10) 15.6%2.2(10) 19.2+2.7(10)
H 92.8%2.9(10) 287.2%+ 9.9(10) 2.12 94 12.5£1.3(10)  13.9+£0.6(10) 14.5%1.6(10) 16.8+1.1(10)
Female
Control 79.811.9(10) 181.6+ 8.8(10) - 1.28 100 10.0£0.4(10)  10.040.3(10) 14,7+0.7(10) 16.241.8(10)
E 79.443.3(10) 183.14+11.0(10) 1.31 102 9.840.2(10) 9.940.4(10) 16.3£3.2(10) .15.0%1.1(10)
L 78.1£2.3(10) 175.4% 6.2( 9) 1.25 98 9.540,1( 9) 9.6+0.6( 9) 13.3+1.4( 9) 15.5%£1.9( 9)
M 80.043.5(10) 186.54+22.7( 8) 1.33 104 10.3+0.6( 8) 10.940.8('8) 14.94+0.7( 8) 16.9£1.7( 8)
H 78.1+2.1(10) 175.1% 6.3( 9) 1.24 97 - 9.64+0.4( 9), 9.2+0.1( 9) 17.4+3.8( 9) 14.6+0.6( 9)

1) Mean body weight at the begining of the administration.

2 ) Mean body weight at the end of the administration.

3) Rate of body weight gain to initial weight; (Final weight—initial weight)/ initial weight.
4) Value of A in each group/ value of AX 100 in the control. 5 ) Mean=SD; the numbers of rats examined were shown in parentheses.



Table 3. Hematological Examinationin in Rats Treated with Rokumi-gan

Differential of leukocytes( %)

Group No. of RBC WBC HGB HCT PLT
‘rats! (10%/mm®) (10%/mm®) (gm/dl) (%) (10%/mm?) _ Neutro Lymph Mono Eosino

Male v ) ) - .

Control 9 9.66+0.152 8.1%1.1 16.4+0.8 50.3+0.8 7.7+3.3 13.9+£4.7 84.9+4.9 0.910.6 0.44+0.5

E 9 9.81+0.21 7.7+0.8 16.7+0.3 51.3%1.0 5.84+0.8 13.6+3.6 84.5+£3.7 1.0x1.1 0.9+1.0

L 9 9.621+0.28 7.5+£0.5 16.4+0.4 50.1+1.4 5.8+0.9 17.1+4.9 81.1%£4.9 1.0x0.7 0.8+1.3

M 10 9.71£0.27 7.2£0.6 16.6+0.3 50.7+1.0 6.0+0.4 14.6+3.9 83.8%4.3 0.8%+0.5 0.9£0.8

H 10 9.57+0.16 7.5+0.6 ~16.5+£0.3 50.6+1.0 5.9+0.8 17.1£7.7 82.0+7.9 0.7+0.9 0.2+0.4

Female

Control 10 9.134+0.17 8.5+1.4 16.8+0.4 50.74+0.9 7.0%£0.5 14.8%+3.3 84.3+3.3 0.51+0.8 0.5+0.8

E 10 9.03+0.22 6.94+0.7 16.6%£0.4 50.1%£1.2 " 6.9+0.4 14.8%£5.9 84.1+6.3 0.840.7 0.44+0.5

L 9 9.06+0.29 7.4+1.1 16.7+£0.5 50.1+1.5 7.9+2.8 12.9+7.2 85.6+7.9 0.6+1.1 0.91+0.6

M 8 9.02+0.12 7.4x0.7 16.5%0.2 50.0£0.6 7.1+£0.5 16.0+7.1 82.8+7.5 1.0%1.1 0.31+0.5

H 9 9.00+0.30 7.2+£0.8 16.5+0.3 49.8+1.0 7.3+0.4 16.9+6.7 -82.41+6.5 0.41+0.8 0.34+0.5

1) No. of rats examined. 2 ) Mean$SD.

Table 4. Biochemical Examination of Serum in Male Rats Treated with Rokumi-gan

Group No. of ALB ALP AMY BIL D-BIL CA CHE CHO F-CHO CPK CRE GGT

rats? g/di IU/1 1U/1 mg/dl .mg/dl mg/dl ApH mg/dl  mg/di 1U/1 mg/di 1U/1
Control 10 3.240.1Y 624439 6404+347 0.3%0.1 0.240.0 10.3+0.1 0.05+£0.02 56+2 1441 4054+2308 0.5+0.1 3.7+0.5
E 10 3.1£0.1 598+38 6247+262 0.4+0.1 0.3%0.1 10.4%+0.2 0.05+0.02 562 142 4323+1560 0.5£0.0 4.3%1.0
L 10 3.14+0.1 621+44 63151306 0.3+0.1 0.240.1 10.34£0.2 0.05%0.02 5243 12+2 36351+2431 0.5+0.0 2.940.8
M. 10 3.240.0 604+29 6596+375 0.3+£0.0 0.2+0.0 10.24+0.2 0.05+0.01 54+4 13+1 390942070 0.54+0.0 3.14+0.5
H 10 3.24+0.1 625450 6038+206 0.3+0.0 0.24+0.0 10.2+0.1 0.05+0.01 5143 11+1* 4715+2012 0.54+0.1 3.3+0.6
GOT GPT LP IP LAP LDH PL TG TP UA UN A/G O/P GLU
1U/1 U/1 U/t mg/dl  GR-U 1U/1 mg/dl g/dl mg/dl mg/dl mg/dl mg/dl
100+£20 283 3+1 6.0£0.4 199+6 1213+262 12947 177+£25  6.7:|:0.2 1.1£0.1 22.2+0.8 0.914+0.03 3.65+0.52 174+12
106+£21 319 341 5.840.5 198%£7 11714305 12748 190+43 6.7£0.1 1.1%£0.1 23.1£1.0 0.88+0.03 3.48+0.41 174%12
98+16 29+6 3+1 5.8+0.5 200+7 1096+234 11449 133+£33  6.7+0.2 1.1+0.2 21.6%+1.3 0.87£0.03 3.43+0.66 168+8
103+24 306 3x1 5.7+£0.3 19745 1121+263 121+9 147+23 6.8%£0.1 1.1+0.1 22.941.4 0.89%0.02 3.41+0.33 170%7
99+19 2846 3+1 5.7+0.3 19946 1227+278 113x6* 136420 6.8%0.1 1.24+0.2 20.94£0.9 0.88+0.03 3.63+0.46 16912

1) No. of rats examined.

2) Mean+SD. % Significant differrence from the control(P<0.05)

W

NS
=S

i

1661 ‘2v % =

6€2



240 Ann. Rep. Tokyo Metr. Res. Lab. P.H., 42, 1991
Table 5. Biochemical Examinati(‘)n of Serum in Female Rats Treated with Rokumi-gan
Group No. of ALB ALP AMY BIL D-BIL CA CHE CHO
rats? Cg/dl 1U/1 1U/1 mg/dl mg/dl mg/dl ApH mg/dl

Control 10 3.3£0.1% 475+£58 4600+666 0.240.1 0.1+0.0 10.2%0.1 0.93+0.09 78+4
E 10 3.3£0.2 4824+40 4378+371 0.2#%0.1 0.14+0.1 10.2%+0.2 O.91iQ.11 75+3
L 9 3.3£0.1 427+41 4308+258 0.34+0.1 0.1%£0.0 10.24+0.1 0.92+0.10 77+6
M : 8 3.3£0.1 458+49 4264+192 0.3%0.1 0.14+0.1 '10.1+0.2 0.85+0.11 74+4
H 9 3.3£0.1 426+48 4270+281 0.3£0.1 0.1+0.0 10.2%£0.2 0.89£0.10 73+7
F-CHO CPK CRE GGT GOT GPT LP 1P LAP LDH PL
mg/dl 1U/1 mg/dl 1U/1 1U/1 U/l U/1 mg/dl GR-U 1U/1 mg/dl
19+3 3325£9998 0.5+0.1 2.2+0.6 86%9 214 3+1 5.6x0.7 198x8 9461186 160+13
19+3 3038+1838 0.5+£0.1 2.3%£2.6 86x10 21+3 241 5.4£0.5 194+9 9014172 159+13
212 2817%£1380 0.5+0.0 2.2x0.5 84+17 21£5 2+1 5.31+0.6 194+7 889+£206 159+12
19£2 2076+£1296 0.5+£0.1 2.7£0.7 80%11 212 3+1 5.0%0.5 198+10 863L165 155x11
15+2 2564+1256 0.5+0.0 2.4+£0.4 85%13 21x3 3%1 4.940.5 197+10 9094174 467+14
TG TP UA UN A/G O/P GLU

g/dl mg/dl mg/dl mg/dl mg/dl

74+39 6.61+0.2 1.0x+0.1 20.4+3.6 0.99£0.03 4.10+0.67 161%11

70+43 6.71+0.1 1.1£0.2 19.7+2.1 0.96%£0.07 4.14+0.56 16218

7031 6.7£0.1 1.14+0.1 18.2+1.2 0.971+0.04 4.08+0.33 16110

77+35 6.6%£0.2 1.2+0.2 19.0£2.3 0.96+0.04 3.76+0.43 163+8

54+22 6.7£0.1 1.2£0.2 18.8%2.2 0.97£0.03 4.10+0.85 163+38
1) No. of rats examined. 2 ) Mean®SD.
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Table 6. Organ Weight in Male Rats Treated with Rokumi-gan

G No.of Brain Thymus Lung Heart Spleen Liver
roup
organs” mg mg mg mg mg g
Control 10 19714372 183+14 893158 85042 581+40 9.84+£0.35
(637+29)% (59+4) (288t£11) (274%12) (1874 8) (3.17£0.09)
E 10 1987 +43 195+15 848198 852+41 596+£29 10.09+0,53
(628+27) (61£3) (296+17) (269+10) (189%10) (3.1940.08)
L 10 1969+ 31 182£16 889161 814142 579+27  9.61%0.74
(645%37) (5943) (201+10) (266% 6) (189% 6) (3.14+0.12)
M 10 1992+ 37 186+ 15 919+68 853+51 579+27 10.044£0.56
(640£22) (60L4) (295+21) (274+ 8) (186% 9) (3.22+0.10)
H 10 1951435 168+ 9 880158 793+£35 558%£24  9.27+0.41
(670+22) (58+£3) (302+19) (2724 6) (1924 8) (3.18%0.07)
Kidney(R) Kidney(L) Adrenal(R) Adrenal(L) Testis(R)  Testis(L) Prostate Bladder
mg mg mg mg mg mg mg mg
925463 920+53 18.4+2.3 21.1+3.0 1404169 1431£67 292+33 7242(8)
(298+14) (297+12) (6.0+0.7) (6.8%1.1) (453%£18) (462+25) (94+11) (23%1)
921 +50 930+71 19.7+2.6 22.3+2.5 1411%89 1444169 253141 731+9(8)
(2914 7) (294415) (6.240.7) (7.0%0.7) (446+29) (457£27) (80+10) (23x£2)
89852 902+ 36 19.6+1.3 21.1k2.5 1408%+41 1447+ 38 257447 75+5(8)
(293 8) (2954 7) (6.4%0.5) (6.911.0) (461x21) (474+21) (84+17) (25+2)
925+52 926154 20.4%£2.1 23.4%2.3 1426482 1452+ 88 266157 741+9(8)
(297+£13) (297+14) (6.6x0.7) (7.5£0.7) (458%19) (466+21) (86+18) (24+3)
877160 886+41 19.8+2.0 22.1+2.9  1395%47 1431144 25624 74£8(8)
(301+16) (304%11) (6.8%+0.7) (7.6%1.1) (479£20) (491£20) (88% 7) (25+2)

1) No. of organs weighed. 2 ) Mean & SD (Absolute weight). 3 ) Mean £ SD (Relative weight: weight/

100g body weight).

Table 7. Organ Weight in Female Rats Treated with Rokumi-gan

Group No.of Brain Thymus Lung Heart Spleen Liver
organs” mg mg mg mg mg g
Control 10 18474352  178+14 708 +46 536+21 386+25 5.50+0.48 -
(1019+49)% (98 9)  (390+19) (295+13) (213£12) (3.020.17)
E 10 1856141 168126 694+ 38 555432 391+20  5.47+0.59
(1013£58) (91+14) (876%15) (302+14) (213+ 9) (2.97£0.19)
L 9 1822132 155+11 697 +35 510+24 377£19  5.13£0.20
(1040130) (89 7) (398+18) (291% 9) (215+12) (2.93%0.10)
M 8 1857 +68 174420 72085 569169 388+28  5.6210.78
. (1005+83) (94% 6) (387£14) (306+12) (210414) (3.01%£0.09)
H 9 . 1809+ 35 15120 664+24 524+19 365+27  5.32£0.31
(1039+32) (87+10) (381%14) (300%11) . (209% 9) (3.05+0.15)
Kidney(R) Kidney(L) Adrenal(R) Adrenal(L) Ovary(R) Ovary(L) Uterus Bladder
mg mg mg mg mg mg mg mg
584141 581+34 20.9+3.1 23.1x2.4 " 27.4%£2.6 29.3+5.2 ) 398+380 l63:t4(8)
(3214+15)  (320%13) (11.5%1.3) (12.740.9) (15.1+1.5) (16.1+£2.5) (219+39) (34%2)
590+41 590430 22.9+4.3 24.9+2.5 28.3+4.4 30.3%+3.0 4694103  61£7(7)
(321£18)  (322+10) (12.4:4:2.2) (13.6+1.3) (15.4£2.0) (16.5+1.9) (254%50) (33+£3)
553+25 '552+21 22.6+£2.7 23.5%2.7 27.3+3.4 27.5%4.9 425+93 69+7(6)
(316%£12) (315% 9) (12.9%1.5) (13.4%1.4) (15.6£1.9) (15.7£2.6) (243+52) (39:+4)
605 +89 593+76 23.0£4.0 26.0£3.0 27.84+3.6 31.4+6.8 440484 67+5(6)
(324+15)  (318%11) (12.3£1.5) (14.0%1.2) (15.1+2.6) (16.8+£2.9) (239+53) (3742)
572430 555+34 23.0+2.0 25.1+3.1 26.0%3.3 28.7%+2.6 416 £73 60£11(7)
(328+15) (319+17) (13.2+1.1) (14.4%1.7) (15.0+2.1) (16.5+1.8) (239+40) (35%7)

1) No. of organs weighed.

100g body weight).

2) Mean *+ SD (Absolute weight).

3) Mean + SD (Relative weight: weight/
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Inhibitory Effects of Rokumi-gan on the Lesions in Urinary System Induced by 13week Exposure to
o-Phenylphenol

TAKASHI FUJII*, HISATOSHI MIKURIYA*
NORIO YANO*, KATSUHIRO YUZAWA ™
AKEMICHI NAGASAWA™, YUKIE TADA™
NNOBUTAKA FUKUMORI*, CHIYO SUMI*
and MIEKO SASAKI*

Rokumi-gan is a Chinese medicine therapeutically used in renal diseases, and o-phenylphenol (OPP) is a

urinary bladder carcinogen and a renal toxic agent in rats. These chemicals were simultaneously given to

F344/ DuCrj rats of both sexes for 13 weeks starting at 5 week-old. Rokumi-gan was administered by gavage

in 0.5% saline solution. A total of 100 male and female rats was divided into 5 groups. Two groups of each

sex served as the untreated control or OPP control, respectively. Three groups of each sex received daily
doses of rokumi-gan at 180, 470 or 1220mg/ kg and fed a diet containing 1.3% OPP. In the histological
changes, the incidence and grade of the lesions in the kidneys and the urinary bladder were slightly lower in

the male rats given combination treatment with rokumi-gan and OPP than male rats given OPP alone. In the

13-week study, it appears that rokumi-gan has an inhibitory effect on the lesions in the urinary system of

rats treated with OPP,

Keywords : 7B, rokumi-gan, 4V F7 2.2V 7 x / — )V o-phenylphenol, [ElE:#%5- simultaneous administra-

tion
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Table 1. Experimental Design
No. of rats Chemicals
Group Male Female Rokumi—ganl) OPP?
Control 10 10 0 0
OPP 10 10 0 1.3
“E-O 10 10 180 1.3
L-0 10 10 470 1.3
M-0 10 10 1220 1.3

1) Rats were administered each dose (mg/kg/day) of
rokumi-gan in 50% saline solution by gavage.

2 ) Rats were fed diet containing each concentration( % )
of o-phenylphenol(OPP).
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Body Weight Changes in Male Rats Treated with Rokumi-gan and/ or QPP



Table 2. Changes in Body Weight, Food Intake and Water Intake in Rats Given OPP alone or in Combination with Rokumi-gan.

Body weight

Rate of increase

Food intake(g/rat/day)

Water intake(g/rat/day)

Group Initial" Final? A B wk 4 wk11 wk 4 wk1l
Male

Control  94.1+3.0(10)®  306.4+11.2(10)  2.26 100 14.24+0.8(10) 15.3+0.4(10) 16.4+1.0(10) 17.8%1.1(10)
OPP 93.24+2.9(10)  286.0% 9.2(10)  2.07 92 13.6+0.8(10) 14.74+1.1(10) 18.2+1.0(10) 19.9+1.4(10)
E-0 95.7+2.3(10)  294.2+12.3( 9)  2.07 92 14.5+£1.4( 9) 16.5+1.7( 9) 19.5%£1.7( 9) 20.740.8( 9)
L-0 93.9+3.1(10)  293.0+10.7(10)  2.12 94  13.8+1.2(10) 15.84+0.7(10) 18.7£2.0(10) 22.5+2.1(10)
M-0 96.8+3.0(10)  286.1+17.2( 9)  1.96 87 13.4%0.7( 9) 14.440.6( 9) 18.9£0.5( 9) 20.7+1.5( 9)
Female

Control  79.8+1.9(10) = 181.6+ 8.8(10)° 1.28 100 10.0+0.4(10) 10.0£0.3(10) 14.7+0.7(10) 16.241.8(10)
OPP 80.6+0.8(10)  171.1% 7.5(10)  1.12 88  10.4+0.9(10)  9.740.7(10)- 15.6+0.8(10) 16.0+1.0(10)
E-0 80.6+£0.8(10)  175.4+ 9.0( 9)  1.18 92 10.1+0.5( 9) 10.240.5( 9) 16.0£0.5( 9) 16.8+1.8( 9)
L-0 79.7+£2.1(10)  171.0+10.4( 9)  1.15 90  9.1+£0.3( 9) 9.6+0.1( 9) 14.7£1.7( 9) 15.940.9( 9)
M-0 81.0£4.7(10)  170.8+13.6(10)  1.11 87  10.040.5(10)  9.440.5(10) 13.7+2.0(10) 17.6+1.0(10)

1) Mean body weight at the begining of the administration.
3) Rate of body weight gain to initial weight; (Final weight—initial weight)/ initial weight.
4) Value of A in each group/ value of AX100 in the control.

2 ) Mean body weight at the end of the administration.

5) Mean+SD; the numbers of rats examined were shown in parentheses.
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Fig. 2. Body Weight Changes in Female Rats Treated with Rokumi-gan and/ or OPP
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‘Table 3. Hematological Examination in Rats Given OPP alone or in Combination with Rokumi-gan

No. of RBC WBC HGB HCT PLT Differential of leukocytes( % )

Group rats (10%/mm®)  (10%/mm®) (gm/d1) (%) (10%/mm®) Neutro Lymph Mono Eosino
Male ]

Control 9 9.66+0.152 8.1%1.1 16.4+0.8 50.3+0.8 7.743.3  13.944.7 84.9%4.9 0.940.6 0.440.5
OPP 10 9.554+0.21  7.1+0.7 16.340.3 50.7%1.2 7.0+1.4 14.8+5.0 83.1+6.1 1.14+1.3 1.0%1.4
E-O 9 9.66+0.13  6.7%0.9 16.5+0.2 51.1+£0.7 6.1+1.2 13.8+6.5 84.8+6.8 0.840.7 0.840.9
L-0 10 9.544+0.14  6.6+£0.4* 16.4+0.2 50.4%0.7 6.1+0.7 14.3+2.6 84.0+2.3 1.6+1.1 0.140.4
M-0 9 9.554+0.30 6.5+1.1* 16.3%0.4 50.6+1.0 6.0£0.8 17.8+7.1 80.7+7.3 1.1+1.3  0.4%0.7
Female o .
Control 10 9.1340.17  8.5%+1.4 16.8+0.4 50.7+0.9 7.0+0.5 14.8+3.3 84.3%£3.3 0.5+0.8 0.5+0.8
OPP 10 '8.75+0.15% 7.1+0.9 15.9+0.4*  48.7+1.0* -6.9%0.3 18.94+5.2 78.9%£5.8 1.4+1.3 0.9%1.2
E-O 9. 8.76+0.12  6.8+0.7 15.9+0.2% - 48.5+0.6*  6.940.6 14.3+6.2 84.4%6.4 0.9+1.0 0.8%1.2
L-O 9 8.78+0.16  7.0*1.4 15.9+0.2%  48.8+0.8*  7.3+0.5 19.8+7.3 78.5+7.2 1.3%+1.2  1.0%2.0
M-0 10 8.89+0.31  6.8%0.7 15.940.4%  49.0+1.0 7.1£0.3 14.7+£4.0 83.6%4.3 0.740.7 1.040.7

1) No. of rats examined. 2 ) Mean+SD.

*x Significant difference from the control(P<0.05).
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Table 4. Biochemical Examination of Serum in Male Rats Given OPP alone or in Combination with Rokumi-gan

No. of ALB ALP AMY BIL D-BIL CA CHE CHO  F-CHO CPK CRE GGT
Group rats? g/dl 1U/1 1U/1 mg/dl mg/dl mg/dl ApH mg/dl  mg/dl 1U/1 mg/dl /1
Cogtrol 10 3.240.19  624+£39 64044347 0.3%0.1 0.2+0.0 10.3£0.1  0.05+0.02 56+2 1441 405442308 0.5+0.1 3.740.5
OPP 10 3.440.1% 561+£30° 6505425 0.3%0.1 0.2+0.1 10.1£0.1* 0.07£0.02 54+4 121  3764+1939 0.5+£0.1 3.8%0.9
E-O 9 3.44£0.1% 555424 65114319 0.3%0.1 0.1+£0.1 10.1£0.2  0.0740.03 55%5 12:+2  3756+1846 0.5+0.1 3.5%0.5
L-0 10 3.5+40.0% 566+42 6365+297 0.3%£0.1 0.240.1 10.1+0.2  0.07£0.02 56+3 13+1 3246+2372 0.5+0.0 3.7+0.9
M-0 9 3.44£0.1% 570:£67 64244329 0.3+0.0 0.14+0.1 10.2+0.1  0.06+£0.03 5144 104+1* 202441147 0.5+0.1 3.34+0.4
GOT GPT LP ip LAP LDH PL TG TP UA UN A/G 0/P GLU
1U/1 U/l 1U/1 mg/dl GR-U U/ mg/dl g/dl mg/dl mg/dl mg/dl mg/dl
100420 28+ 3 3+1 6.0+0.4 19946  1213+262 129+ 7 177125 ~ 6.7+0.2 1.1+0.1 22.2+0.8 0.91+0.03 3.65+0.52 174£12
89+14 25+ 4 4+1 6.240.2 176£5% 1276+246 121+ 8 132429 7.0+0.2* 1.240.2 22.3+1.0 0.95+0.06 3.63+£0.77 175+13
89+17 30411 441 6.140.3 178+£7* 12284249 121+13 124+43 7.0+£0.1* 1.0+0.1 22.5+1.3 0.96+£0.03 3.19£0.90 174=+7
81420 26+ 6 4+1 6.0+0.5 176+4* 1119+284 125+ 8 143+38 7.040.1* 1.1£0.2 21.941.8 0.974+0.02 3.11+£0.48 174+9
82+17 31+ 6 4+1 6.240.4 1794£8* 1061+184 114+ 7 109£22* 7.0+0.1* 1.0+0.2 21.5%1.3 2.93+£0.81 170+6

1) No. of rats examined.

2 ) Mean £SD. % Significant differrence from the control{P<0.05)

0.98%0.04

Table 5. Biochemical Examination of Serum in Female Rats Given OPP alone or in Combination with Rokumi-gan

No. of

Group ALB ALP AMY BIL D-BIL CA CHE CHO - F-CHO CPK CRE GGT
rats’’ g/dl U/t 1U/1 mg/dl mg/dl mg/dl ApH mg/dl  mg/dl U/1 mg/dl 1U/1

Control 10 3.3£0.1Y 475£58 46004666 0.2+0.1 0.1£0.0 10.2+0.1 0.93+0.09 78+4  19+3  3325:£9998 0.5%0.1 2.2+0.6
OP}Z 10 3.540.1  405+36 46624201 0.3%£0.1 0-1+0.0 10.240.2 0.90+0.10 73x4 1643  2433+1320 0.54+0.1 2.9%0.3
E-O 9 3.540.1 424434 47294249 0.24£0.0 0.140.0 10.1+0.3 0.87+0.14 7145 1642 25974855 0.5+0.1 2.940.8
L-0 9 3.5+0.1 429451 5007+788 0.2+0.0 0.1+£0.0 10.1%£0.3 0.88+0.10 74+4 162 294741813 0.4+0.1 3.3%1.0
M-0O- 10 3.54£0.1  404+40 4730+324 0.2£0.0 0.1+£0.0 10.24+0.3 0.79+0.12 72+8 1643  2789+818 0.5+0.1 3.240.5
GOT GPT LP 1P LAP LDH PL TG TP UA UN A/G 0/P GLU

/1 u/1 1U/1 mg/dl - GR-U 1U/1 mg/dl g/dl mg/dl mg/dl mg/dl mg/dl

86+ 9 21+t4 3+1 5.640.7 198+ 8  946+186 160+13 7439 6.6+£0.2 1.0+0.1 20.4+3.6 0.99+0.03 4.10£0.67 161%11
79416 1943 4+1 5.3+0.5 186+ 9  935+191 152+ 8 64429 6.940.2 1.1+0.1 20.6+4.4 1.05+0.03 4.22+0.45 158% 8§
79414 17+4 441 5.3+0.4 181x12* 911+197 151+ 9  76+£19 6.8+0.2 1.1+0.3 21.5%3.0 1.05+0.03 4.99+1.64 162+13
76416 20+£3 3+1 4.8+0.5 182+ 8 9434283 168+10 89451 6.8+0.2 1.3+0.3 21.4+3.1 1.07+0.04™ 3.83+0.64 169+ 7
75+ 9 1743 3%1 5.240.7 184+ 7  913+152 159+14 62129 6.9+0.3 1.240.2 20.6+2.5 1.05+0.03 4.46+£1.07 169+ 6

1) No. of rats examined. 2 ) Mean®SD. * Significnnt difference from the control(P<0.05)
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Table 6. Organ Weight in Male Rats Given OPP alone or in Combination with Rokumi-gan
Group No.of Brain Thymus Lung Heart Spleen Liver
organsl) mg mg mg mg mg g
Control 10 19714372 183+14 893158 850+42 581+40  9.8440.35
(637£29)”  (59+4) (288+11) (274%12) (187+ 8) (3.17£0.09)
OPP 10 198541 170423 859479 787440 56350 11.1940.86%*
(681£20) - (58+7) (295+22) (270 9)  (193+11) (3.84%0.20)*
E-O 10 1981432 179+16 878142 814142 575+25 11.21:40.82*
(672+32) (61%5) (208--18)  (275413) (195% 6) (3.7940.13)
L-0 10 1971424 173421 864132 816153 565238 11.2840.57*
(670-+24) (59+6) (204£13) (2774£12) (192410) (3.83+0.15)*
M-0 9 198039 169+£15 865169 80042 549441 11.014+0.56*
(692432)*  (59+4) (302-+15) (2794 5) (191 9) (3.84%0.19)
Kidney(R) Kidney(L) Adrenal(R) Adrenal(L) Testis(R).  Testis(L) Prostate Bladder
mg mg mg mg mg mg mg mg
925+ 63 920453  18.4+2.3 21.1+£3.0 140469 1431467 292433 7242(8)
(298+14) (297+12) (6.0%0.7) (6.8%1.1) (453+18) (462425) (94£11) (23%1)
953363 980454  19.0%3.0 21.1+2.8 1424420 1452436 236442 9416(9)
(327+15)* (336+11)* (6.5+0.9) (7.3+1.0) (489%18) (499+12) (81+15) (32+2)
983477  1013+82 = 18.8+2.7 20.9+1.8 1414439 1447455 263458  95+11(9)
(332%15)* (348%+18)* (6.4+0.8)  (7.1£0.4) (479423) (490+25) (894+18) (3244)
100937 986+46  19.84+1.2  21.44+1.5 1428428 1472431 246147 91410
(343+16)* (335+20)* (6.7+0.4) (7.3£0.6) (486%17) (501%20) (83+13) (31%4)
1002471 1015+70  19.5%+2.8 22.8+2.5 141866 = 1451471 25660  87+15(8)
(349+13)* (354%+14)* (6.8+1.0)  (8.0+0.9) (495+27)* (506+22)* (89+20) (30+5)

1) No. of organs weighed.

2 ) Mean+SD (Absolute weight).

3 ) Mean=SD (Relative weight: weight/ 100g

body weight). % Significant difference from the control(P<0.05).
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Table 7. ‘Organ Weight in Female Rats Given OPP alone or in Combination with Rokumi-gan
No.of Brain Thymus Lung Heart Spleen Liver
Group organs? mg © mg mg mg mg g
Control 10 1847 +35% 178+ 14 70846 536 +21 386125 5.50+0.48
(1019+49)® (98 9) (390£19) (295+13) (213+12) (3.02+0.17)
OPP 10 1826+ 36 157+19 662+29 512+25 381+14 5.83+0.28
(1079%41) (93£13) (391+11) (302+16) (225+8) (3.44+0.19)*
E-O 9 185064 158+12 68970 513+£42- 367117 5.954+0.51
(1065+42) (91+ 6) (396+29) (295%11) (211%£6) (3.424+0.22)*
L-O 9 1838+ 31 159+13 651+36 513+26 371+16 5.93+0.40
(1088+64) (94£11) (385+30) (303+13) (220+14) (3.50+0.19)*
M-O 10 1854 +50 15720 688+82 526 +41 370+29 5.99+0.65
(1098+63) (93+ 7) (405+£19) (311£16) (218%9) (3.53+0.22)*
Kidney(R) Kidney(L) Adrenal(R)  Adrenal(L) Ovary(R) Ovary(L) Uterus Bladder
mg mg mg mg mg mg mg mg
584141 581+£34 20.94+3.1 23.1*£2.4 27.4%x2.6 29.3£5.2 398 +80 63+4(8)
(321+15)  (320£13) (11.541.3) (12.740.9) (15.1+1.5) (16.1%£2.5) (219+39) (34+2)
600£27 585+32 19.6+2.2 23.4+2.6 25.9+3.4 25.843.3 . 437£106 114+107(9)
(354+17)* (345+19) (11.6+1.1) (13.8%+1.4) (15.3%+2.2) (15.2+2.0) (259+65) (68+64)
5931£30 601138 20.7+2.9 20.94+3.9 26.3+3.5 26.0+6.7 436187 86+13(8)
(341+18) (346+20) (11.941.9) (12.0+1.9) (15.1%+1.5) (14.9+3.5) (251+48) (50=%6)
596125 60225 19.7£2.3 22.3+3.8 27.9%£3.0 28.5+4.2 451+87 83+9(8)
(353+25)* (357+22)* (11.6+1.5) (13.2+2.0) (16.5%2.1) (16.8+1.8) (268+59) (50+5)
563+16 561 £21 21.5+2.4 23.4+2.4 24.3%7.9 26.0+5.8 41597 81+15(8) .
(346+13) (346+16) (12.741.1) (13.841.2) (14.3+4.1) (15.34+2.8) (243+42) (48+7)

1) No. of organs weighed. 2) Mean+SD (Absolute weight). 3 ) Mean+SD (Relative weight: weight/ 100g

body weight). * Significant difference from the control(P<0.05).

Table 8 Summary of Histological Findings in the Kidney and
the Urinary Bladder of Male Rats

Group Cont OPP E-O L-O M-O

No. of rats"’ 9 10 9 10 9

Kidney

Degeneration +2 3 0 4 3. 5

of tubular + 0 10 5

epithelium ++ 0 0 0 0

Urinary bladder

Hyperplasia * 0 5 4 4 3

+ 0 3 3 0o 2

++ 0 0 0 0 1

1) No. of rats examined histologically.
2) = very slight changes, + slight changes, + + moderate
changes.
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_Effect of Pretreatment with Hachimi-jio-gan on Thiabendazole-Induced Teratogenicity in Mice

AKIO OGATA*, HIROSHI ANDO®*, YOSHIKAZU KUBO*, ICHIROU YASUDA** CHIYO SUMI*
and MIEKO SASAKI™

The effect of pretreatment with Hachimi-jio-gan (HJ), a traditional Chinese prescription, on the teratogenic-
ity of thiabendazole (TBZ) was investigated. Pregnant mice were given a dose of 0, 150, 300 or 600mg HJ/kg p.
o. for three consecutive days on day 7,8 and 9 of gestation. The TBZ (1000mg/kg) was given one hour after
the last administration of HJ on day 9. All foetuses were removed from the uterus on day 18 of gestation, and
were examined for external and skeletal anomalies.

Body-weight gains, organ weights and reproductive parameters of the pregnant mice and skeletal variations
and ossifications of the foetuses in the groups pretreated with HJ were not different from those of the group
treated with TBZ alone. _

The total number of the foetuses with external and skeletal malformations in the groups of mice pretreated
with HJ were significantly higher than that in the group treated with TBZ alone. The mean values of inci-
dences expressed as numbers of malforfmations/litter were slightly increased. However, no clear dose-res-
ponse relationship was found. ) -

High dose (600mg/kg) of HJ without TBZ had no effects on the reproductive parameters, malformation,

skeletal variation or ossification in mice.

Keywords . /AR # A hachimi-jio-gan, ¥ 7 /X ¥ V"— )L thiabendazole, fE# E14: teratogenicity, 5%

I synergistic effect
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Fig. 1. Increase rates of body weights

Increase of BW was shown by the equation: ‘ BW on day n-BW on day 0. 0
X 100 (%)
BW on day 0

n designates gestation period.

(O)D. W. (7-9) and TBZ, (A); 150mg HJ (7-9) and TBZ, (4); 300mg HJ (7-9) and TBZ,(@); 600mg HJ (7-9)
and TBZ,([]); 600mg HJ (7-9) and Olive oil



Table 1. Effect of treatment with hachimi-jio—gan (HJ) before thiabendazole (TBZ) administration on organ weights of
mice on day 18 of gestation

Liver Heart = . Spleen Kidney (L) Kidney (R)
Dose No. of dam g mg mg mg mg
g/100g mg/100g mg/100g mg/100g mg/100g
DWA(7—9) 2.6£0.3 133.0%x10.9 113.4% 23.4 222.1%£24.7 229.8%127.3
+TBZ : 20 8.84+0.9 444.9+34.9 378.4% 69.8 742.2+72.2 767.1x73.6
HJ 150mg (7-9) 2.6+0.3 132.2%+10.3 118.3+ 22.6 209.6+20.6 215.1+24.4
+TBZ 15 8.7+£0.7 438.3+34.7 391.0% 65.9 693.5+£50.3 711.1+54.9
H] 300mg (7-9) 2.7£0.3 137.6%+10.4 116.9+ 24.2 222.3+22.0 226.7£26.5
+TBZ 20 9.0+1.0 459.5%+44.5 388.7x 75.6 740.3x61.5 754.9477.4
HJ 600mg (7-9) 2.6+0.3 133.8%+11.4 115.6% 30.0 222.9%£20.7 230.2%20.2
+TBZ 14 9.0+1.0 459.0X£27.3 398.7x£108.0 768.7x72.4 792.6158.9
HJ 600mg (7-9) 2.940.6 135.4%+ 8.2 113.5+ 14.7 237.4+15.5 242.1+16.4
+Olive oil 18 9.6+1.8 453.3+34.0 380.2% 54.2 794.2453.5 810.3%+59.4
Lung Adrenal (L) Adrenal (R) Ovary (L) Ovary (R)
Dose No. of dam mg mg mg mg mg

mg/100g mg/100g mg/100g mg/100g mg/100g
D. W.(7-9 178.94+10.6 3.8+0.7 3.3+0.6 8.842.5 9.5+2.0
+TBZ . 20 599.5+45.6 12.6+2.3 10.94+1.8 29.2%£7.7 31.8%+5.9
HJ 150mg (7-9) . 180.4%14.2 3.7+0.8 3.3+0.6 8.6x3.5 9.1+1.6
+TBZ 15 598.0+46.4 12.4£2.9 11.1£2.3 28.3+9.5 30.0+4.6
HJ 300mg (7-9) 179.9£14.2 3.940.5 3.3x0.6 9.3+2.2 9.3+1.7
+TBZ 20 600.2+53.1 13.1£2.2 11.0£2.3 31.0+7.5 31.3x6.4
HJ 600mg (7-9) 171.2+11.8 3.5+0.6 3.0£0.7 8.4£2.2 8.1x1.5
+TBZ 14 590.1+37.3 12.1+2.4 10.5£2.7 28.8+6.8 27.94+4.7
HJ 600mg (7-9) 176.4+ 5.4 3.6+0.8 3.2+0.7 8.9+1.1 8.8+1.8
+Olive oil 18 590.61+28.3 12.1+£2.6 10.6+2.2 29.61+3.4 29.416.2

Mice were treated with HJ on day 7,8 and 9 of gestation, then given TBZ on day 9 and sacreficed on day 18.
Upper and lower figures denote mean absolute weight £SD and mean weight/100g BW % SD, respectively.
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Table 2. Effect of treatment with hachimi-jio-gan (HJ) before thiabendazole (TBZ) administration on the reproductive organs in

pregnant mice

Reproductive parameter D. W (7-9)  HJ 150mg (7-9) HJ 300mg (7-9) HJ 600mg (7-9) HJ 600mg (7-9)
+TBZ +TBZ +TBZ +TBZ +Olive oil
Females. mated ! 25 25 25 25 18
Females died” 1 2 1 3 0
Females gestated$ 24 22 23 20 18
Females with>one live foetus 20 15 20 14 18
Corpora lutea/litter 3 14.5+ 2.0 14.5% 2.0 4.6+ 1.8 14.94+ 3.1 16.2%+ 2.1
Implantation/ litter 3 12.6+ 2.7 12.9+ 1.9 13.3+ 2.4 12.7+ 1.8 14.2+ 2.6
Resorption of foetuses (%) &
Early 23.5126.6 27.4+34.4 26.7125.9 27.7140.4 4.4+ 5.0
Late 0.3+ 1.2 0.4+ 1.6 1.9+ .3.6 1.0 2.5 0.8+ 2.3
Live foetuses/ litter # 9.5+ 4.0 9.7+ 5.1 9.4% 3.7 9.0% 5.2 13.5% 2.9
Body wt of live foetuses (g) # ‘ .
Maie 1.21+£0.12  1.17£0.08  1.1940.12  1.2440.14  1.3940.07**
Female 1.16+0.13  1.17£0.13  1.16+0.12  1.17£0.10  1.33+£0.07**

! No. with vaginal plug.

No. with implantation sites.

@ e

and limbs.

Values for per cent resorption and foetal body weight were obtained by averaging the value for each litter.
Values marked with asterisks are significantly different from the corresponding control value (** p<0.01)

No. that died before scheduled kill on day 18.

Values given as mean*SD for litters having one or more live foetuses.

“Early” defined as cases showing implanted sites and amorphous germinal mass, “late” defined as cases showing the head

as determind by the following statistical test: chi-square test (females mated, died, gestated or havingrone live foetus);

t-test (corpora lutea, implantation, live foetuses and foetal body weight); rank sum test (resorption).
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Table 3. Effect of treatment with hachimi-jio-gan (HJ) before thiabendazole (TBZ) administration on foetal maiformation

HJ 600mg (7-9)

Observation D. W. (7-9) HJ 150mg (7-9) HI300mg (7-9) HJ 600mg (7-9)
+TBZ +TBZ +TBZ +TBZ +Olive oil
(External malformations)
No. of litters with malformed foeruses/no. examined 6/20 5/15 6/20 4/14 0/18
------ (%) (30.0) (33.3) (30.0) (28.6) (0)
Malformations( % )@ 7.4+14.9 9.7+21.5 21.41+35.6 20.2+38.2 0
No. malformed foetuses/no. examined 11/190 12/145 28/188* * 6/126 0/243
No. of foetuses with : ‘
Cleft palate 0 3 1 1 0
Open eyelids 1 1 0 0 0
Reduction deformity of limbs ) 6 11 1 0
Syndactyly 0 2 1 0 0
Split of dactyl 1 0 0 0 0
Mal-position of dactyl 1 0 0 0 0
Polydactyly 0 1 0 0 0
Short tail 3 1 13 3 0
Anal atresia 0 0 2 0 0
(Skeletal malformations) :
No. of litters with malformed foetuses/no. examined 10/20 11/15 14/20 7/14 0/18
------ (%) ’ (50.0) (73.3) (70.0) (50.0) (0)
Malformations( % )@ 18.3+26.5 34.81+33.7 39.5+39.5 25.5+35.7 0
No. malformed foetuses/no. examined 23/190 47/145% * * 54/188* * * 24/126 0/243
No. of foetuses with .
Fusion of vertebral arches 18 39 51 23 0
Fusion of vertebral bodies 7 13 17 7 0
Fusion of vertebral ribs 5 7 8 0
Malformation of limb skeleton 7 2 0 0
Reduction deformity of rib 1 0 0 0

-

I

1661 ‘v % =

@ Calculated by averaging the percentage in each litter (i. e. no. of malformations/no. of foetuses), and shown as mean =+ 1SD.
Values marked with asterisks are significantly different (chi-sguare test) from the corresponding control vatue: **p<0.01 ;***p<0.001.
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Table 4. Effect of treatment with hachimi-jio-gan (TBZ) before thiabendazole (TBZ) administration on the skeletal variations or
the ossification

Observation . D. W (7-9) HJ 150mg (7-9) HJ 300mg (7-9) HJ 600mg (7-9) HJ 600mg (7-9)
+TBZ +TBZ +TBZ +TBZ +OQlive oil
No. examined 20 15 20 14 18
No. of fetuses examined 190 145 188 126 243
Variation # '
Asymmetry of sternebrae” 20.8+22.6 27.0%28.1 26.54+21.0 27.3%£33.4 9.24+11.5
Accessory of sternebrae 8.1£13.4 5.5£16.1 2.9% 5.5 1.0 2.6 12.2+£14.0
Cervical rib 8.4+17.5 8.1+11.2 12.7+18.0 10.3+14.8 16.3+15.0*
14the rib? 14,1%+20.1 20.4+29.9 17.4£25.3 10.7£15.6 26.3+22.9
Splitting & branching of atlas & axis 7.31£10.5 5.9+ 8.4 6.0 9.2 6.8+ 9.0 5.7 5.9
Abnomalities in number @
of pre-sacral vertebrae 1.6+ 4.0 3.3 7.5 4.5+ 8.8 4.2+13.4 0.7£ 2.1
Separation or defective )
development of sternebrae 18.5%£19.3 11.7+15.6 19.7£23.1 10.6x15.4 1.4+ 4.5%*
Ossification # # '
Fore limb phalanx !
L 2.5+ 0.8 2.5+ 0 2.6 0 2.8+ 0 3.0+ 0.5%*
R 2.5+ 0.8 2.5+ 0.5 2.7 0 2.9+ 0.3 3.0+ 0.5%
Hind limb phalanx !
L 2.2+ 0.8 2.2+ 0.8 .3+ 0.8 53 0.7 2.9% 0.5%*
R 2.3+ 0.8 2.2+ 0.7 .3+ 0.8 .6+ 0.6 2.94+ 0.5%*
Post lumber vertebrae $ 11.0+ 1.7 11.2+ 1.9  10.9%£ 1.3  11.3£ 0.9  12.8% 0.8**

Cases showing deviation over 1/2 of length of maximum sternal nucleus between left and right nuclei.
Definition of lumber rib was based on kimme and Wilson (Teratology, 8, 309-316, 1973).
Cases showing abnormality in sum of numbers of cervical, thoracic and lumber vertebrae.

[

Sum of numbers of ossificated sacral vertebrae.
Number of fore or hind limb phalanx was obtained from the following formula: (proximal phalanx +middle phalanx) /2.
Percent variation +SD/litter. ’ )
£ Mean number £SD/litter.
Values marked with asterisks are significantly different from the corresponding control value (*p<0.05 * *p<0.01 JRxE

#HH - @®

p<0.001) as determined by the follwing statistical test: ranked sum test (variation); t-test (ossification).
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Examination of Drying Methods in Preparing Specimens for Scanning Electron Microscopy
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Salmonella typhimurium TA97, TA102% B\ /-
BEREMHOTEREMHR (B 6H™)

# H A

F R, Ak ERTFT

Mutagénicity Test of Food Additives with Salmonella typhimurium TA97 and TA102 (VI*)

HIROSHI FUJITA**, CHIYO SUMI** and MIEKO SASAKI**

Mutagenicity of 33 food additives including 16 flavoring agents, 8 preservatives, dietary supplemens and so

forth were examined in Ames’ tester strains, Salmonella typhimurium TA97 and TA102. The mutation test was

carried out by the preincubation procedure described by Ames et al?. The test chemicals were preincubated

with S9mix or phosphate buffer (pH 7.4) for 20 min. Hydrogen peroxide showed mutagenicity in , TA97 and

TA102 without S9. A weak mutagenic activity in piperonal was detected in the presence or absence of SImix
with TA97. With both TA97 and TA102 strains, a weak mutagenic activity in sodium nitrite was found in the

presence of S9mix. The other 30 chemicals showed no mutagenicty in TA97 and TA102.

Keywords | %% E ¥ mutagenicity, #EE LK% hydrogen peroxide, X — )l piperonal, HEI§EEF b
1) %7 A sodium nitrite, B &G IRINY food additives, FEF} flavoring agents, PRTFF preservatives, FlfL#
dietary supplements, )V E 3 F Salmonella typhimurium TA97, Salmonella typhimurium TA102

ICFEWEDREEEZHESPICT B0 EL DER
FEESBRPERINTES. TOERREEFKBROTTY,
Ames' VS HFE L bW B Ames RERIZHE O S
ENTWAREBRATH S, Ames b, B4 HZEREM
M 9 5121k Salmonella typhimurium TA97, TA9S,
TAL003 & UTAI020 4 B2 RERICA VA Z L 3K L
TwaY, Lal, WIS EN TASE & U
TAL00Z FW 7B I IEEICZ WA, BhoHRS
N7-TAITB LU TAL2% AV 72 REBROBEF L T 724 %
V. TAIZIE TARB TR Lic< vy b—AaY 7 MR
DERFEMERMT 52 LATTEY, TAL2ILBMILY
R CBUBT 559, fito T TAY7H X U TAL02% v
TREREITH S L2 X Y, TAIRE L U TAL0OTIIMH
TELD o BREREHRINTE 25 VT it 5.

ERBRMPOELRFEHICOWTIE, TASE L ¥
TAL00%Z BV - REERICOWTA R Y REShTVS
A5, TAI7H L U TAL02% W /- REROEE XTI L A &

RWZd e tahn, 22 TRAE, RGN
DWT TAITE L U TAL2% W% T A UE
Wb EEZ. REICH/ D TAISE L U TAL00IZE
A REREROREND L ERFNY L ED, &EMHIE
MIZDOWTITFH S &I L. BT 12 £ TIz 1448 D
RERASET L, 1MEOERIFMYIC TAI7 ¥ 7213 TAL02
I AEREMRE RV L AR, BEH(161),
R 8 HE), ARSGERA(3H), Hokk, ZHEE,
BRALBA LA, SRibH), BEHB L OBENE L FEoF]s3
EORMBINYIZ DV THT o 7 BMBBROFRIZOWT
HiET 5. ,
KBS &L UFH %

HEt DT omEMLAYIR, BREINLLOUSNEE
THNHMERTH L.

EEFEHR TVt VALY YN (Lot No. ECJ5451),
¥ ¥} 37V a—)b(Lot No. ECM7812), 77 F—N
(BEEALH, Lot No. FAX01), % / — N (EF{LEE,

* 455 3%, WEHHER, 4, 315-322, 1990
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Lot No. AX01), HEEE= F )V (Lot No. KIO1958), 7% >

BT )V (Lot No. KPK2641), 7 = = VEEBE T F )L (Lot .

No. KPR7076), 70 ¥ # > E I F )L (Lot No. ECN3665),
FEA V7 I v (Lot No. ALK2362), 7 x = )VEEERA v
7 3 W(Lot No. ECJ2928), 7 a4 &4 V7 IV (Lot
No. KPN1344), 7¥9 2 F WL 7+ F 7z / v (Lot No.
ECN6000), 7 —/+ 5 2 b » (Lot No. ECJ5414), ¥~
74— ) (Lot No. KPQ5417), 7 )V ¥ % F — )V (Lot No.
ECN4038), /¥=1 (Lot No. ECN7032), 1#%EF#l @ 71
Ek VA VY A (RFALEL, Lot No. AZ01), ¥k N
UEERR (BERLEL, Lot No. AXO0L), /35 4 LR EERR
IF (Lot No. ECM4535), /354 ¥ LV RBEBRA V7
F IV (RIFALHK, Lot No. AY01), /39 F ¥ L REEMRA
V7 ¥V (HBALR, Lot No. AXO0l), 7'n ¥4 »ig
(Lot No. SALA4508), /8% F+ F L HEEEE 71 ¥ (Lot

No. ECK6119), vV V¥ (Lot No. KPF4924), A&

A ¢ H# (Lot No. ELG1171), KBRILF MU T &
(Lot No. TSP6160), #fif#(Lot No. DSN4606), Hk :
7 2% 5 — A (Lot No. PDK7544), FHH | BAE{LAK
(Lot No. AWN7622), BEALESIERI . e Ry
YLFv 2B(7VF1) »F, Lot No. AX06725CP),
RF : L—7R2A2aVEVyBAT 7Y yERT A5 )L (Lot
No. PDL0539), Zsfa#l : RSB+ + Y ¥ 4 (Lot No.
KWE7007), M HR# : &1k 7 ~ € =7 & (Lot No.
KWE6682).

BHEWE . 2—-73I /7 ok,
ToNT v, w4 veAd Yy CORMEEEE).

B, BRI L - TEEKODOW EBT)E2RY
AF VAV RE Y F(DMSO Lgd, BRI, WILA
N7 MVEDCEB#B LT

B ¥ Salmomells typhimuriwm TAYY. B X Ot
TA102°% % %587 4 3 ~ (Nutrient broth No. 2, OXOID
Y T—HEBELHW ., T 5Dk, BN Ames #
(AU 74NV TKR) & YI9BEIGTE 2T,

TREMER Anes HOEETHE T v Fa
Neg YESPICE DT o7 RENEM LI, T
70— )V1264(Z2E v MEBOIC & ) R eSS
ZHEL/72SDFRT v M(cl i SD BAZ L 7) O IFIR
FEY A= b 5879 2 EV 2, SImix® o 59
2iE, 10%B0uxl/7L—b)e L7 '

AEHEHO. 1ml £ /ARERE AN, RENEHLT 555
A2 S9mix 0.5ml, fCHEEHAL L2 WIEEIZiE ) VB
R (PH7.4)0.5ml £INR, &5 —BEEELLHE
20.1ml N, 37°C T MOREEEIT 7. ThiC

9—73

45°C VZPRIR L 7-BRERY 2 ml 2 MR BATH, BRI IN
- RAEREWDICER L7, 37°C T2 ARIEER, S

V= MCELBRan -2 gBi o= -y v ¥ —
TEH L 7.

—REEIZ 7L — 3R, #EIR, FHETRL
72, MEEMEITIE, Kruskal-Wallis RE™ %470, 25
12 Moore D TH 7S A2k Y ERGAT % 4T o 72,
MREICBNCHERBELEEMBEL L.

HEL LUEE '

BEOEMBIY D TAITB X I TAI02% B 7- 58
JFHERBROKESR % ARG L Table 1 I2R L7z,
10mg/ 7L — b 2 REIRE L L2 FHAEBRET, N7
T T OMFENFRD HNDEE R R, WREATER S
NZRELRmBEEL LTHIRL, 5iRERM CRERY
To7z. BEREEFEMH L, 100 xg/ 7L — ML
T 5 OFEENL .

BEE OBEELAE I, SOmix BRIID TAY B LU
TAIR2IZBWTEFE 2O = — B ERICHm L. &8
MR L BEBHEIR N, R0 —5II50 4g
ETREAT 5. TAL020) S9mix IR DS0 1 g/ 7
Vb TRIV PO VORI - HKo1.665108
mL, #EELKE nmole H72 0 0.08EDER 2O = —2F
FREINL BRIOS-BOEMEbTHI TR B4
KIBECHMT A2 &S, TAITH X N TAL02IC4 ¥
LERBEHIBEHTHS. &b 9nix 2IRMTAHI &
ICEDER oS —BIIEmML 22y, BEbKkED
EREMIELNLEEZONS.

EEROERTF—)ViL, TAITIZBVT SImix D
b L TEF I = - BRI L, AEHE
bR LN TAITD SOmix IFRMOIBE, 1mg/ 7
L= TR M-V OBERa 0o — 5O 2 I3
L, ¥~97F—)Vnmole 729 0.02@D R 2T = — 2
FRIh BNER, hBEWERRICBWTLDLT)
ThHY, BREESSHLZLhs, BHERICk~s
BONEREMIBHEEZIONS.

FHeFOFEEEEF P U Y A%, TAITSB X T TAL020
SOmix IWMD 5 mg/ 7L — FUATIEBNThTRICER
20— BOENNA S MINGFERICHhTHIT
TAYTDH &, Smg/7V— b CRay a— VOER
an=—-HOLFICHEML, HEERS M) Y A nmole
H7200.002BOFERW I T = —FHERH SN FEFEICD
THOLREMTH L5, BHRESS D, BRI
LBHEEBETHHILEDL, BEFERICHES ST
FBOWERERIGEHETHL E L.
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Table 1. Results of Mutation Test on Food Additives
No. of Revertants/plate®
Dose

Chemical Solvent TA97 . TA102

mg/plate
—S9 +S9 -S9 +S9

Flavoring agents

Benzyl Propionate DMSO 0.1 190 238 201 374
0.05 178 247 231 408
0.01 198 232 264 381
0.005 170 226 279 381
0.001 197 245 253 381
0 192 227 250 394

Cinnamyl Alcohol DMSO 1 147 196 93 269
0.5 130 194 169 301
0.1 148 210 197 283
0.05 159 221 216 291
0.01 141 201 196 273
0 166 217 192 302

Decanal DMSO 0.01 138 198 124 283
0.005 153 195 197 271
0.001 156 207 202 277
0.0005 161 222 193 282
0.0001 158 203 216 278
0 163 227 198 277

Decanol DMSO 0.1 0 132 0 207
0.05 17 175 0 315
0.01 116 187 142 266
0.005 142 196 163 287
0.001 167 195 178 279
0 131 197 169 288

Ethyl Acetate DMSO 1 145 222 162 318
0.5 142 199 181 332
0.1 - 150 191 177 325
0.05 145 193 175 311
0.01 151 216 200 331
0 137 199 207 319

Ethy! Decanoate DMSO 10 152 2 85 0
5 133 94 74 10
1 139 185 76 67
0.5 138 168 101 260
0.1 132 176 92 300
0 166 217 192 302

Ethyl Phenylacetate DMSO 0.1 180 241 262 399
0.05 168 232 247 391
0.01 187 247 237 406
0.005 178 245 239 402
0.001 184 232 259 387
0 192 227 250 394

Continued on

269
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Table 1. Continued

No. of Revertants/plate®

Dose
Chemical ) Solvent TA97 TA102
. mg/plate

—S9 +S9 —S9. +S9
Ethyl Propionate DMSO 1 134 197 151 233
0.5 141 194 171 279
0.1 145 169 179 302
0.05 153 199 161 281
0.01 150 195 184 283
0 150 206 179 265
Isoamy! Formate DMSO 1 138 197 136 284
0.5 144 208 150 265
0.1 163 209 153 279
0.05 157 209 162 252
0.01 153 220 169 274
0 131 196 171 292
Isoamyl Phenylacetate DMSO 0.1 74 213 9 326
0.05 106 220 21 297
0.01 148 224 178 302
0.005 179 271 188 287
0.001 162 224 201 292
0 178 244 171 292
Isoamyl Propionate DMSO 0.1 146 197 160 276
0.05 150 - 184 162 300
0.01 124 204 167 272
0.005 141 193 156 274
0.001 136 200 165 285
0 150 206 179 265
p-Methylacetophenone DMSO 1. 114 189 65 236
0.5 133 218 111 250
0.1 134 195 119 250
0.05 135 221 119 246
0.01 152 198 136 241
0 119 221 127 219
7 ~Nonalactone DMSO 1 0 182 0 141
0.5 89 187 49 216
0.1 146 214 153 258
0.05 170 228 145 256
0.01 153 194 151 248
0 142 200 159 272
Piperonal * DMSO 1 2449 276" 104 256
0.5 203 242 114 270
0.1 157 210 130 267
0.05 143 198 119 249
0.01 147 201 128 239
0 119 221 127 219

Continued on
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Table 1. Continued

No. of Revertants/plate®

Dose
Chemical Solvent TAS7 TA102
mg/plate
—S9 +S9 —S9 +S9
Terpineol DMSO 0.1 144 176 155 279
0.05 161 211 185 279
0.01 157 205 187 277
*0.005 147 237 197 270
0.001 157 207 199 270
0 163 227 198 277
Vanillin DMSO 10 75 0 16 97
5 106 135 89 274
1 123 175 137 276
0.5 146 183 134 269
0.1 142 195 189 . 288
0 142 200 159 272
Preseavatives
Calcium Propionate DW 10 154 218 196 264
: 5 163 218 221 321
1 180 211 251 324
0.5 191 235 223 308
0.1 164 238 241 347
0 176 205 238 334
Dehydroacetic Acid DMSO 1 156 194 179 281
0.5 150 201 198 294
0.1 161 185 220 290
0.05 148 196 199 292
0.01 151 208 185 298
0 149 196 211 319
Ethyl p-Hydroxybenzoate DMSO 1 159 205 48 296
0.5 155 214 72 325
0.1 144 215 198 323
0.05 148 203 205 314
0.01 139 200 223 326
0 149 196 211 319
Isobutyl p-Hydroxybenzoate DMSO 0.1 143 191, 148 310
0.05 162 208 . 144 279
0.01 160 213 193 282
0.005 167 193 198 288
0.001 162 212 198 314
0 167 203 227 273
Isopropy! p-Hydroxybenzoate DMSO 1 0 169 0 0
' 0.5 122 189 67 268
0.1 157 197 169 316
0.05 163 198 152 316
0.01 156 189 192 315
0 167 203 227 273

Continued on
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Table.1. Continued

No. of Revertants/plate®’

Dose

Chemical Solvent TA97 TA102
. mg/plate
—S9 +S9 —S9 +S9
Propionic Acid DMSO 1 183 222 187 280
0.5 164 207 210 312
0.1 180 210 220 351
0.05 183 209 242 340
0.01 175 219 248 347
0 186 216 217 346
Propyl p-Hydroxybenzoate DMSO 1 13 69 0 44
' 0.5 139 213 104 281
0.1 180 200 216 349
0.05 187 217 269 395
0.01 162 219 237 302
0 186 216 217 346
Sorbic Acid DMSO 1 126 183 168 302
0.5 138 198 179 327
0.1 146 200 189 323
0.05 136 206 185 319
0.01 154 205 177 293
0 137 199 207 319
Acids and base
Hydrochloric Acid DW 1 164 216 203 305
0.5 166 221 197 310
0.1 163 243 191 292
0.05 180 224 194 320
0.01 193 222 195 324
0 175 228 193 320
Sodium Hydroxide DW 1 159 173 305 350
0.5 179 258 317 424
0.1 199 236 304 412
0.05 212 239 322 403
0.01 194 244 315 423
0 199 239 300 385
Sulfuric Acid . i DW 10 109 203 25 0
5 178 251 144 65
1 162 222 146 258
0.5 170 206 158 247
0.1 - 178 211 143 273
0 160 221 138 252
Sweetner
Aspartame DW 1 156 227 127 267

164 203 131 282
152 222 144 291
183 207 129 282
1 161 224 119 266
174 238 166 271

Continued on
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Table 1. Continued
No. of Revertants/plate®
Dose —
Chemical : Solvent TA97 TA102
mg/plate
—S9 +S9 —S9 +S9
Bleaching agent
Hydrogen Peroxide DW 0.1 198 228 300 382
\ 0.05 203 230 364® 405
0.01 169 231 256 © 399
0.005 165 214 233 381
0.001 161 213 226 404
0 158 235 230 383
Antioxidant
Nordihydroguaiaretic Acid DMSO 0.1 105 172 0 393
0.05 167 170 123 407
0.01 . 145 194 210 388
0.005 130 181 210 353
0.001 160 203 227 370
0 141 209 232 354
Dietary supplement
L-Ascorbyl Stearate DMSO 1 151 172 233 309
0.5 163 172 262 233
0.1 154 195 238 363
0.05 147 192 274 346
0.01 146 182 197 337
0 141 209 232 354
Color fixative ‘
Sodium Nitrite . DW 10 0 49 91 346
5 167 356 252 422>
1 199 266 241 353
0.5 191 275 256 320
0.1 185 218 218 319
0 194 238 225 317
Leavening agent
Ammonium Chloride DW 10 151 222 156 274
: 5 147 206 161 284
1 165 216 161 261
0.5 171 200 152 299
0.1 151 194 156 284
0 155 219 167 271
Positive controls
9-Aminoacridine DMSO  50( ug) 748 £ 200
Mitomycin C DMSO 0.5(g) 2,152 £ 333
2-Aminoanthracene DMSO 5(ug) 3,360+651 960199

a ) Mean of three plates.

b) Statisticaly significant difference by Kruskal-Wallis test (P <0.05) and dose-related in-

crease by regression analysis (P<0.01).

¢ ) Mean and standard deviation (TA97 : =21, TA102 : n=20).
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05/04 1,389 662 50 89 295 15
05/05 1,369 762 50 89 295 15
05/06 1,369 761 30 89 295 15
05/07 1,369 761 30 89 295 15
05/08 1,369 763 30 90 294 15
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05/30 1,385 684 0 89 355 15
05/31 1,878 684 0 89 355 15
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EHEH & & 73,664 74,388 73,251 76,360 74,558 74,456 76,724 75,844 76,962 76,353 74,852 76,627 904,039
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Sub-acute Toxicity of Sodium Benzoate and
Piperonyl butoxide in F344 Rats

TOMOKO FUJITANI™, HIROSHI ANDO™*, KAZUMASA FUJITANI*, TORAO IKEDA**,
JUN-ICHIRO KABASHIMA™*, NOBUYUKI KAMIYA**, AKIE KOJIMA**, YOSHIKAZU KUBO* *,
AKIO OGATA* *, SHINSHI OISHI*, YUKIE TADA* * HIROSHI TAKAHASHI* *,
OSAMU TAKAHASHI*, MASAKO YONEYAMA™ and HISATSUGU ICHIKAWA™*

Sub-acute toxicity of the food-preservative Sodium Benzoate (SB) and the grain protectant Piperonyl Butox-
ide (PB) was studied in F344 rats. Groups of 10 males and 10 females were maintained on diets containing
0%SB and 0%PB (Control), 2.5%SB, 0.6%PB, 1.2%PB, 2.4%PB, 0.625%SB and 2.4%PB, 1.25%SB and
2.4%PB, 2.5%SB and 0.6%PB, 2.5%SB and 1.2%PB, 2.5%SB and 2.4%PB. Severe convulsion was observed
in all rats of the SB2.5%-group but not in rats of the SB2.5%PBO.6%, SB2.5%PB1.2%, or SB2.5%PB2.4%
-group. 10 males and 6 females of the SB2.5%-group and 1 ma’e and 1 female of the SB2.5%PB2.4%-group
died during experimental period. Reduced growth, hepatomegaly and abnormal coloring of liver and kidneys
were very predominate in the males ‘and females of the PB2.4%, SB0.625%PB2.4%, SB1.25%PB2.4%,
SB2.5%PB2.4%-group. In those groups, absolute and relative liver weight and relative kidney weight were
significantly higher than those of the control group, respectively. Also, increases in the serum gamma-
glutamyltrans-peptidase and nitrogen value were observed in those groups regarding both sexes. It was indi-
cated that an intake of a high dose of piperonyl butoxide alone or in combination with sodium benzoate in diet

for 13 weeks were toxic to liver and kidneys of rats.

Keywords : ZEE#:F b J 7 4 Sodium Benzoate, ¥« =)L 7 b ¥ ¥ N Piperonyl butoxide, HiAMIEM:
Sub~acute Toxicity, F344% » I F344 Rat
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Table 1. Food and water intake of male and female F344 rats fed diet containing piperonyl butoxide (PB) alone or in conbination with sodium
benzoate (SB) for 13 weeks.
cmel swow  mwes  miax e RO WX 0 E
Males
Food intake {g/day/kg b. w.)
ondays 4 116.2+4.4 82.0+5.2% 112.8+5.0 99.9+4.1 63.1+13.0% 53.5+£13.3% 64.4+10.0% 93.5+17.7 (5) 89.8+7.8 (5)* 58.7+4.9*
11 94.3+3.6 99.246.3 (3) 90.8+5.1(5) 92.2+5.1 89.1+13.9 96.248.6 93.9%4.6 93.7+7.1 88.4+7.3 65.2+20.7%8@
18 89.4+5.1  137.2453.1 (4)* 91.9%5.5 89.1+3.9 90.84+4.7 91.44+22.6 103.1+4.3 91.345.1 96.6+8.5 93.1+12.7 (5)
39  64.3%3.3 102.2 (1) 68.9+4.9 69.745.7 69.8%5.1 74.844.9 84.5+19.9  76.8:£6.0 70.0+6.4 80.6+8.4
Water intake )
ondays 4 167.1#+12.5 172.1£19.0 170.3+9.6  159.347.9  121.1%6.9* 98.3+15.2% 108.2+18.3% 190.1426.8 (5) 172.2:%8.3 121.9%7.2%
11 133.2+5.3  170.6+18.8 (4) 155.2%17.6 145.2+13.8 164.1%29.9 149.8+42.7 182.04+10.9 181.4+21.3 185.6+10.7 116.9492.2
18 120.74£8.2  149.7+15.6 (2) 141.3+14.2 130.3+13.3 153.4%+14.8 147.1474.1  171.0+15.1 154.7+21.3 162.4+14.5 162.9475.2
39 88.1+8.9  165.6 (1) 96.6+10.2  94.3+10.2  98.8+7.6 105.24+14.6 118.34+11.8 126.6+17.6* 115.7%13.4 137.5416.5*
Females ) :
Food intake
on days 4 116.2+4.4 82.0%5.2 112.8%5.0 99.944.1 63.1+13.0* 53.5+13.3% 64.7410.0% 89.6+18.4 (5) 87.8+8.6 58.7+4.9%
11 81.74£29.8 113.3+10.2 (5) 91.2+4.5 92.8+8.4 93.345.5 89.1+25.2  79.2+20.3  89.5%6.2 91.6+5.5 84.3%10.3
18 92.5+2.6 89.5+40.8 (5)  89.8+4.3 93.5+6.3  100.5+7.0 96.6+23.3 107.5+8.5 97.4+7.2 97.6+6.8 104.246.3
39 70.0%2.6 96.5+8.7 (4)*  64.6+5.4 67.3+4.2 76.8%5.9 79.9410.9  77.7421.2  70.0+4.2 69.5+7.8 84.6+4.8
Water intake
ondays 4 172.8+13.6 197.3%37.9 165.4+8.8  152.6+15.6 102.7+44.9 (5) 116.6%+14.5 105.4+46.6 192.9+13.2 169.7+35.6 (5)  91.2+47.1*@
11 148.8+4.1  202.4+23.4 (5) 156.8+9.8  159.8%+10.6 167.9+16.8 149.7+74.6  165.9+80.0 174.0%9.8 185.9+12.3 214.0434.3
18 133.94£7.0  180.7£28.7 (5) 139.0%14.7 143.2+16.4 162.0%15.2 136.6£69.2  202.3+40.2  162.0£20.9 157.3+14.0 189.8+36.9
39 100.9%18.1 157.6443.8 (4)  87.4%9.2 88.9+1.8 (5)109.4+28.5 118.5+23.9  143.2448.3 106.2:+11.1 107.2+12.8 136.1+12.7

Values are means +SD for 6 rats of each group unless oterwise indicated in brackets, and those marked with™, $ or @ differ significantly (p<0.05) from that of control group, PB2.4% group

or SB2.5% group, respectively.
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Fig. 1. Body weight gain of male F344 rats fed diet containing piperonyl butoxide (PB) alone or in conbination
with sodium benzoate {SB) for 13 weeks.

200 1

Control
PB0.6%

- $B2.5%PB0.6%
PB1.2%
SB2.5%PB1.2%
SB2.5%

150 H
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100 . — -~ SB2.5%PB2.4%

T T o T T T T T T T T T T Tt - T T T
o] 4 a8 i5 22 29 36 43 50 57 64 71 78 85 days

Fig. 2. Body weight gain of female F344 rats fed diet containing piperonyl butoxide (PB) alone or in conbination
with sodium benzoate {SB) for 13 weeks.
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Table 2. Final body weight and absolute organ weight of male and female F344 rats fed diet containing piperonyl butoxide (PB)
alone or in conbination weth sodium benzoate (SB) for 13 weeks
Control ~ SB2.5%  PBO.6% PB1.2% PB2.4% Spo-bm%  Spla% Sb.a% Sp2.5% Sha.o%
Males
Body weight (g) 30719 282+ 16 278+ 16 195+19* 183+18* 173+15* 273%19 243+34* 147+34%*
Brain (mg) 1927 334 187681 189+49 1769+35* 1729+55* 1731+46* 187040 187980 1687 +44*
Liver (g) 10.2140.88 12.70+0.98 15.01%1.59* 16.08+1.90% 15.68+1.79% 15.204+1.55% 13.06+1.09 13.67£2.52 13.66+3.08
Heart (mg) 855469 804456 789466 587+51* 563+49* 538+45% 802+60 729+84* 467+79%8
Kidney (mg) left 1005+57 1035466 1086+ 108 915+94 87390 8821105 1090+76 10284167 782+139*
right 980449 1029+ 69 1096119 881489 849498 831+380 1056 +69 1027 174 7724135
Spleen (mg) 606434 591+41 602+33 409+54* 365+42* 358+33* 602454 533460 324+50%§
Lung (mg) 95370 871+61 862456 655+50* 649+111* 604+48* 862166 779+67* 577+93*
Testis (mg)  left 1470476 146929 1508447 1393468 1368+84 1331499 149056 14374389 1188+253
right 1443249 1425+40 146836 1364475 1332480 1267475 1449455 1376+120 11544 248*
Prostate (mg) 297439 255+61 219+47 124 +40* 105+33* 71+26* 237456 180+66* 53+30*
Adrenal (mg) left 20.0%2.3 22.7+3.3 24.1%2.1 24.5%3.4 24.844.0 24.4%4.9 24,742.3 23.0+6.1 22.4%2.4
right  18.8+1.1 21.2+2.1 22.8+1.8 22.0%3.3 23.5+4.7 22.2+4.3 20.1+2.2 20.2%6.5 20.4%2.0
Thymus (mg) 190.5+8.7 173.7+17.5 152.6+13.8% 118.0414.7*% 111.5+20.8* 114.8+18.6* 165.6+15.5 161.2+14.9  87.9+29.3*
Females .
Body weight (g) 1747 134448 161+6 156+19 133+£11* 123+9* 122+12* 159+11 144411 97+16*
Brain (mg) 1810£36  1396+99* 1779428 1768456 1672428 1673427 1659+37% 1763+33 1723460 1603+39*
Liver (g) 5.2140.39 5.31+2.04 6.69+0.37  8.24+1.13 10.12+1.22* 9.56%0.75% 9.9141.39% 7.09+0.74° 7.83+0.87  8.55%0.90
Heart (mg) 543434 5004145 529422 506 +61 423+32 407+£34% . 406+33 50638 475434 341+42%
Kidney (mg) left 629+31 639+135  639+31 63668 587+39 568+38 583462 629--40 605+58 524+33
right 631+35 6324135  623+%27 T 62071 577+51 56642 572458 610161 597 +49 504£35%
Spleen (mg) 398423 3554140  362+17 362451 299432 265+ 25* 266 +35% 387435 341431 226+£21%
Lung (mg) 694435 613+141 642437 595456 546+64* 537 +74% 555479 626158 592463 5424100
Ovary (mg)  left 26.5+4.7 23.6%11.1 26.0%3.8 24.1%6.4 17.1%4.5 13.6%3.5 14.6+3.8 26.5+2.5 22.3%+4.5 12.74+4.7*
right 28.0+3.2 23.449.0 28.2%4.4 26.6+6.5 17.945.3 15.244.3 13.8+£2.9*  26.0%6.9 24.8+4.4 11.34+2.3*
Uterus (mg) ‘ 441453 4014227 346480 2594127 135465 106 +42* 93+29* 329481 231459 674+11%
Adrenal (mg) left 22.942.2 24.146.8 23.8%3.1 23.41+4.6 21.1%2.9 20.1%2.5 21.9+4.1 25.844.4  22.943.5 19.542.6
right  22.1£3.6 22.2%6.9 21.8+3.4 20.2+3.5 20.1+3.0 17.9%3.0 18.6+3.9 22.6+3.2 20.343.5 18.0£3.5
Thymus (mg) 158.4+19.6 132.9+64.9 150.6+9.6  151.0+17.2 131.1+18.1 115.8+18.3 117.1+15.3 156.5%+14.7 144.8%+15.3  89.5+26.8*

Values are mean £SD for 10 rats of each group except male and female SB2.5% PB2.4% group where those are calculated from survived 9 rats and female SB2.5% group where

those are calculated from survived 4 rats and no means are calculated for male SB2.5% group because of early deathes.

# This value is calculated from 9 rats.
* or § : differ significantly (p<0.05) from those of control group or PB2.4% group, respectively.
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Table 3. Relative organ weight of male and female F344 rats fed diet containing piperonyl butoxide (PB) alone or in conbination
with sodium benzoate (SB) for 13 weeks.

: o SB0.625% SB1.25% SB2.5%  SB2.5% SB2.5%
Control SB2.5% PB0.6% PB1.2% PB2.4% P2 4% PR2 4% PRO 6%  PBI1.2% PR2 4%
Males i
Brain (mg/100g b. w.) 6324374 665422 68339 915+72* 948+65* 1006+71* 687 +47 783495  1217+337*
Liver (g/100g b. w.) 3.3240.12 4.50%0.12 5.38+0.16 8.25+0.32* 8.5440.41% 8.78+0.44% 4.78+0.14 5.5940.36 9.33%0.44*
Heart (mg/100g b. W.)  279%13 285+13 284+9 302+11 308417 311414 29348 301414 324 +32%
Kidney (mg/100g b. w.) N " N N
left 328%15 367+118  390+14 470£12 476+16 512471 399+11 421+16 543463
right 320+23 365+11 393+20 453+17% 463+18% 480+25* 387+11 421+21 537 +66*
Spleen (mg/100g b. w.)  198+10 209+7 217413 210+16 199410 20748 220+10 220413 22630
Lung (mg/100g b. w.) 312433 309+16 310:+13 338+18 35444 351429 319+18 322419 70890
Testis (mg/lOOg b. w.) . . . . b
left 480+29 52226 544 +28 719+44 749%45% 77144 547427 597453 815+96
right 472431 506+ 22 530+33 704 +45* 72942 734+32% 532438 57041 791+99* st
Prostate (mg/100g b. w.) 9614 90+19 78+15 63+18 57+16% 41+13% 86417 73421 33+16*
Adrenal (mg/100g b. w.) N . . . =
left 6.6%0.8 8.040.6  8.7+0.6 12.6£1.9% 13.5+2.0 14.0%2.0 9.0+1.7 9.4+1.9 16.1+4.2
right 6.1+0.6 7.540.7 8.2+0.2 11.4%1.6 12.9£2.7%  12.8%2.0* 7.4+0.6 8.3+25 14.6%3.8* =
Tymus (mg/100g b. w.) 62.2%3.0 61.5+5.3 55.0%4.9 61.0£9.1 60.849.4 66.3+8.1 60.846.2 . 67.7+13.1 58.7+11.0
Females
Brain (mg/100g b. w.) 1041431  1202£574 1106+33 1146118 1265+93 1363+88* 1369+£121% 1112465 1201465  1700+272* S
Liver (g/100g b. w.) 2.9940.12 3.9540.28 4.1620.15 5.28+0.38 7.6240.72* 7.7540.26* 8.09+£0.50% 4.45+0.21 5.43+0.3¢ 8.97+0.96*@ a
Heart (mg/100g b, w.)  312+12 390456 32911 32516 31948 33016 333419 31848 3309 356 +26% N
Kidney (mg/100g b. w.) N " —
left 362£20 5164139 397419 409427 443+27 462+30 479430 396412 42022 554483 g
right 363%21 5104133 387417 39817 43530 460+18* 469+27% 383+18 415+ 14 532481% =
Spleen {mg/100g b. w.)  229+8 263+17 225+6 232410 225+18 21548 217412 24312 237410 238427
Lung (mg/100g b. w.) . 399+19 490+113 399422 383+17 412439 43652 4614102 394+15 413449 568+105@
Ovary (mg/100g b. w.)
left 15.24£2.4 16.94+3.3 16.2+2.4 15.3+3.1 12.8+3.0 11.0+2.9 12.0£