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Coagulase Types of Staphylococcus aureus from
Food Poisoning Outbreaks and a Kind of Incriminated Foods

TAKESHI TERAYAMA*, HIROSHI USHIODA*, MASAO SHINGAKI*,
MISAKO INABA*, AKEMI KAI* and SENZO SAKAI*

During the period of 1967-1976, a total of 347 outbreaks of staphylococcal food poisoning was reported
in Tokyo. Of them, 188 outbreaks were confirmed serologically in our laboratory, as those outbreaks
showed complete agreement on the coagulase types of -the isolates both from incriminated foods and
from patients.

As for the coagulase types of the causal S. aureus, 35 outbreaks were proved to be caused by the
type II organisms, 36 outbreaks by type III, 26 by type VI and 91 by type VII respectively. However,
none of the causal isolates belonged to the coagulase types I, IV, V or VIII was found throughout
the investigation. Since 1971, food poisoning outbreaks caused by type VII organisms have been increas-
ing gradually.

Incriminated foods of 141 (75.034) outbreaks were found to be typical Japanese style processed foods
being mainly composed of rice, i. e, 62 (33.0%) outbreaks by delivered luncheon with rice, 52 (27.79%)
by Nigirimeshi (rice ball), 16 (8.5%§) by Sushi and 11 (5.9%) by Japanese cake, 13 (6.9%) by breé.d,

5 (2.79) by roast chicken and 14 (7.4%) other miscellaneous foods, respectively.
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Table 1. Number of Staphylococcal Food
Poisoning Outbreaks and Patients during
1967-1976 in Tokyo

Number of Number of
Year outbreaks patients
1967 22 603
1968 22 465
1969 25 346
1970 32 559
1971 38 772
1972 42 1,228
1973 43 701
1974 35 534
1575 53 451
1976 35 629
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Fig. 1. Number of Staphylococcal Food Poi-
soning Outbreaks and Patients during 1967

-1977 in Tokyo
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Table 2. Coagulase Types of Isolates of Sta~
phylococcus aureus isolated from Staphy-

lococcal Food Poisoning Outbreaks dur-
" ing 1967-1976 in Tokyo

Number of Coagulase type of causal strain

Year utbreaks I I W N V W W
1967 16 3 2 5 6
1968 6 1 3 11
1969 13 6 3 2 2
1970 18 6 3 4 5
1971 19 5 2 48
1972 23 6 7 1 9
1973 16 2 4 2 8
1974 15 1 2 3 9
1975 28 3 6 2 17
1976 34 2 4 2 26
Total 188 35 3 26 91
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Table 3. Coagulase Types of Isolates of Staphylococcus aureus isolated from Staphylococcal
Food Poisoning OQutbreaks during 1967-1976 in Tokyo

Incriminated food Number of

outbreaks (%)

Coagulase type of causal strain
I I i v v i VI W

Luncheon with rice 62 (33.0) 10 14 7 31
Nigirimeshi (rice ball) 52 (27.7) 8 9 6 29
Sushi 16 ( 8.5) 2 3 1 10
Cake 15 ( 8.0) 5 3 1 .6
Bread 13 ( 6.9) 2 2 2 7
Japanese cake 11 (5.9 2 3 3 3
Roast chicken 5C2.D 1 2 2
Others 14 (7.4 5 2 -4 3
Total 188 (100) 35 36 26 91
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The Isolation of Salmonellae from the Mesenteric Lymphnodes
and Intestinal Contents of Dogs and Cats

TAKESHI ITOH* KAHIKO SAITO* MISAKO INABA* and SENZO SAKAI*

During the period from 1974 through 1976, dogs and cats were subjected to determine the incidence
of Salmonellae in their caecal contents, rectal contents and mesenteric lymphnodes. Dogs and cats
had been caught within the Tokyo area or requested to be put into euthanasia by the Tokyo Metro-
politan Dog Pound Office. 7 The specimens were directly plated on SS agar medium and DHL agar

- medium, and enrichment culture were also made in strontium chloride broth medium. Consequently,
Salmonellae was isolated from 89(15.5%)out of 574 dogs and 8 (2.6%) out of 310 cats. The frequency
of the isolation of the organisms tends to be high in summer in both animals. It was also found that
the isolation rate of the organisms in puppy (under one year old) was about 3 times higher than that
“of adult dogs. A total of 142 strains of Salmonellac was isolated from the animals, and they were
typed into 26 serotypes. Of them, S. typhimurium, S. schwarzengrund, S. heidelberg, S. thompson, S.
infantis and S. panama were the predominant types. Biotypes of 35 S.typhimurium obtained from the
dogs were determined according to the method described by Cordano. They were typed to biotype a
(20.6%), b(2.6%) and d (76.5%) respectively. Sensitivity test against Streptomycin, Chloramphenicol,

Tetracycline, Kanamycin, Nalidixic acid and Aminobenzylpenicillin was performed on 142 strains.

Of them, 39 strains showed single drug resitance, and 51 strains multiple drug resistance.
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Table 1. Incidence of Salmonella from Caecal and Rectal Contents and Mesenteric

Lymphnodes of Dogs and Cats

Species of Number of Number of

Specimens

animal examined  positive Caecal contents Rectal contents Mesenteric lymphnodes
+ + + 8
+ - +
- + “+ 4
Dogs 574 89(15.5%) - - + 40
+ + - 15
-+ - - 11
- + - 7
+ -+ + 1
Cats 310 8( 2.6%) - - + 5
’ + - - 2
Table 2. Frequency of Isolation of Salmonella from Dogs and Cats by Month
Species of Month
animal Jan. Feb. Mar. Apl. May June July Aug. Sept. Oct. Nov. Dec.
Dogs 6/40 3/74 1/40 2/40 4/40 1/40 6/40 21/40 29/40 5/70 10/70 1/40
Cats 0/11 0/21 0/30 0/20 0/20 0/23  2/40  3/31 3/43 0/40 0/31
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2158(52.59%), 9 AVX40TB295H (72.5%) &Ml

Table 3. Frequency of Isolation of Salmonella

from Dogs by Age

Age group Number of . Number of o
(Years) examined positive (%6
Under 1 49 16 (32.7)

2 89 17 (19.1)

3 133 23 (17.3)

4 104 15 (14.4)

5 93 11 (11.8)

6 44 4 (9.1)
Over 6 62 3 (4.8




®OR @ W O& #® 28-1, 1977 7

Table 4. Serotype of Salmonellae Isolated from Dogs

Caecal

Rectal

Mesenteric

Serotype contents contents lymphnode Total
B S typhimurium 12 10 13 35
S. schwarzengrund 8 ' 10 18
S. heidelberg 3 5 -5 13
S. derby 1 1 2
S. agona 3 3
S. sofia 1 1
Untypable 1 1
C; S. thompson 6 5 6 17
S. infantis 3 1 6 10
S. tennessee 1 1 2 4
S. oranienburg 1 1
C, S blockley 1. 1
S. newport 1 1
S. nagoya 1 1
S. bovis-morbificans 1 2 3
S. litchfield 1 1
S. chailey 1 1
D S enteritidis 1 1 1 3
S. panama 1 6 7
E, S. london 1 1 3 5
S. meleagridis 1 1 2
S. give 1 1
S. anatum 1 1
E, S. newbrunswick 1 1
E; S. senftenberg 1 i 2 4
K 8. cerro 1 1
S 8. johannesburg 1 1
Total 41 37 61 139

DREHER L CERCRHEN . 23 T8 —10 D
HHOARH I 1, DR TR S hindy- .

3. FBAEERRE 1 XOBRSITEBII e
27 RERAZHRE L. ZOREL Table 3 wxd
T IREUTOA X DRERIFFE D, 49T 1658

(32.7%) Mo rERTEREEH LT, &5 BRI
TOHRNPE <, FORERITI5. 3% TEMIFHL LD
TONCHREROBAMERBTED bhi.

4. AXBPLUXIALDRHINIVILERT OmiE
B 4 XSOBRHI NS LES T 139 BROmIBENT,
Table 4 1IR3 28 L 26T BB X Nte, 2D 5 bE4E
BB I N miEI, S typhimurium 55 139 #kep
358k (25.298) TEIZ L, DOWT S schwarzengrund
18%k (12.99%), S. thompson 17#k (12.2%), S. heidel-

berg 134k (9.49%), S. infantis. 104k (7.2%) TH-
fo. ThBOMBEINE, XFBT 59115 AEE
BEMNSEHEEBECRHINIMBRE L EDCTL {—EL
ThWb, ERET, BRTAESEEND LIUITKRHE
N5 S panama® B4 b TH (5.0%) BHEIhT
Wah.

2o RO I0E RO 7B Bk S. bareilly 23 3 I,
S. infantis, S. heidelberg, S. nagoya NE& & 2k,
S. derby 3 1 ¥k CTH o Te. 75,4 XOBFE G
WEFTPBHENTH B, TOIHD 9 Finbix2
BomEY, 18»HL3BOMBRDOLERT IR
HEhte, Fio, BEAZYEBREY v EiOmE»
e T H - 1216610 5 HL10FI R F—MmiEE, o 64ic
RO & D BRI E R O mER R s - Tuie,
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5. 4 XH3E S. typhimurium &£
T D ITHTES 1w\ C, Cordano 59 aMRE L
S. typhimurium B ENERE OB ZRECARDIG

Re&so el SHOFETIA XLDRN
Indc S. typhimurium e b RESERMEO LYY

HWRErT 5 7odic 4 X ERD S. typhimurium DEHy
AR RIT-To. A XEREOEHINTaTl, bEB X
CdBERREN, dE (76.5%) BEDLEFERT, O
Tall (20.6%), b (2.6%) Thoiz. %7k, c,
e, f, 8, hEFNTHIHEKIEIBHIN R
7z (Table 5),

6. 1 XBLTARABKREKROEFIBZEFRR (X
BLOFRadROv e 2 T SHERE 142 HRhizow,

Table 5. Biotype of Strains of S. typhimurium
Isolated from Dogs

Number of

Biotypes TTR Ino. Tre. d-Tar. go.:inc (96)
2 + o+ o+ + 7(20.6)
b 4 — -+ -+ 1( 2. 6)
c + o+ = +
d -+ - 26(76.5)
€ + - + -
£ -+ + F
g -+ - -
h — - + +
Total 34

TTR : Tetrationate reductase, Ino : Inositol
Tre : Trehalose, d-Tar : d-Tartaric acid

Table 6. Antibiotics Resistant Pattern of Salmonella Isolated from Dogs an 7 s

Resistant pattern

No. of No. of No. of
Serotype S S S S
isolates sensitive resistant T T T T
K K X K
B S. typhimurium 34 34 6 4 4 3 17
S. schwarzengrund 16 7 9 2 1 1 1 1 3
S. heidelberg 15 2 13 8 1 2 1 1
S. derby 3 1 2 1 1
S. agona 3 3
S. sofia 1 1 1
Untypable 1 1 1
C: S thompson 17 8 9 2 3 1 1 2
S. infantis 12 6 6 5 1
S. tennessee 4 2 2 2
S. baleilly 3 2 1 1
S. oranienburg 1 1
C: S. bovis-morbificans 3 3
S. nagoya 2 1 1 1
S. blockley 1 1 1
S. newport 1 1
S. litchfield 1 1
S. chailey 1 1
D S. panama 6 1 5 3 2
S. enteritidis 3 3 .
E; S. london 4 2 2 1 1
S. meleagridis 2 1 1 1
S. give 1 1
S. anatum 1 1
E: S. newbrunswick 1 1 1
E; S senftenberg ) 3 1 2 1
S. cerro 1 1
R S. johannesburg 1 1 1
Total 142 50(35.2) 92(64.8) 29 9 1 8 11 6 28

( ):9%, S:streptomycin, T : tetracycline, K : kanamycin
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SM, TC, CP, KM, NA, AB-PC o 6 ORI
THREZHERREY Table 6 WRLL. 6FHOWTHh
Tt 2R LB Rk 142 BkR921:(64.8%6)TH 5.

Z MY F ~ ik, BRHEHETE SM 5208 (31.5
9%), TC 9tk (8.7%), KM 1#k (1.1%) Th- i

Eie, SRIMHEL SM - TC o 2 Blfifikst 8 #:(8.7%),
SM « KM 11#: (12.09%), TC - KM6 #: (6.5%) TH
w7, Efz, SM.TC-KM o 3 Rlitrsostk (30.4
%) FEHbnt.

£ %®

HEMARBT 54 L8 2 71T L 5 EFAAHEAIRK
RETHERZINEEE LS MinLTwabh?., ZoKE
& UCAE, Bk XUEOmIE, F5, FEHHL

XN EOBEOBE Y VT X FIERM BRI N T
Wo, IOREFAEMSEETE S, Y C3ER
ARAZSFVELXTERREL UTEETHLZL2H
&L i, HE, EFRNTHREINIA XOWTEH
BLIbL A, 4 XDYNESTREHRIT1952—19684
RS, RIESW, B2 IURASVI L - T
FEINTCHBEEZZERT, 15.58Thote. A XD
YAEX T REIEERS, £ Bk X OREE
Lo CEBT2 2 & TTCIBEINTEY, 2hbd
R LT bisuwgd, FOREEY F gL
ol 25, ReEMcE VERRED bl EICER
AT MU T OSROBEERIEF L, 4 X0HEdE
N DA & FRRCEBIZ X D VTR ST B RS
DENDH B EHEEING.,

5 DY E R THREIZOWTIE, Smith &0
TUH2.5%, FHOWIXL.IREHELTHBLMILA
EREFE N Twinh. SEFEENRE UCHERNTH
WX hizr 2k, BI04 X EIEEA & ERBETHE
BINTWBRb bbb, 2OVEr T HERIT
42X Y BEL, 2.6% ThHote. ULad, AJOHEE
THE~MUCDLREPRD DN, 4 X DFE LI
h B o BE YIRS

A XY NEFFRERIFRO L L, ERFALES
Nl e TERLTW5, UL, BHthomE
B326B0e b B OY, MEHOSHLE X HlomiEi O
HEETAELREFI Fobhs. Tith b, 1952—
1954 DIRIF SV D4 X DFREE T, S. enteritidis H3
Bb%<, 1968EDBEHY DFBITIL S, typhimurium
DE L, DT S enteritidis, S. derby HHINT
Wiz, EZARESEOFETIT S typhimurium HFH]
W& <, DWT 8. schwarzengrund, S. thompson,
S. infantis, S. heidelberg MFRH BN, S. enteritidis

Eh e 3R T EiR. e, 4 X9xahbEH
ENBYFEXTOMBIL, FE HEHATe bO
FAEF T AREEM, BETHEEED 5 VINEHRRE
BEEPDRHI N A MERY LD TEP L g~
RT3,

DEEZA RDBLELERHE N S typhimurium
oW Cordano 59 12§t ChMpElwH e L o
B v Mo S typhimurium O L Fl—3F
— VR LR, O bite FOvER T BRECE
BrEEOSB LT THLDOLELS.

—7%, . Bowmer!® {34 XL - TC FHBIALERFIC
B LUl RELTED, il —~REDORE6
ZRFanSERR LYV ER FTESBEEINTHS,
Tanaka 51619 |34 X D4 a-E 3 FHEIE —BETIL
wl, FERBEAOS b, EEBHECBED v
T LRI h e » CHE 2T 5 c L 2D TE

D, TOXITEENSA XLy BT AEE0S
WRSIRE, ZhSOERABIMN DDV R T BY
BRTLEHREL I nEE L BB,

] £

A RXB LRI X FEERALE ST
Tod, 1974—19764E 1 i TR R A EH BT CHiE
N, BEVIERASDER LR A XB LR 212
DWTHAE OREREBRET UciER, UToRE»E
Sy (AR

1. 4 X S7T4TERSIEML By LR THRRHE N, *
DEBEL15. 5% TH » 1o, E REHAFIGHRITE
BEEAE6. 6%, EBENAEYLS5.9%, BBy o3
H239.6 W TH - 7e. FEEEHITIL 1 U T OEHRIF N
RERELR L. ¥, BARBEEYAS LEMEE
CTHRHINTWAIEIC 8 B & 9 AREVRHELR
L7

2. I OBEIXI0ET 8 T (2.6%) ¥ TR
FHRRHE N, >3 OFREIRRA XOLh e HiELTEY
BHEECH - T, AL 8 —10F D AkBEH I hith
DHTRE - BHEhind o

3. AXPBLURahbBRHINyLESRT 1498
OB THD., D5y, S typhimurium, S.
schwarzengrund, S. thompson, S. heidelberg M ESHEE
wRHE .

4. A XEHRD S. typhimurium T Cordano
BOEYEISE R T -T2 25, allni20.69%, bEl2. 6
%, dIL76.5% D 3 W HEI NI, COEYITE

EREERD S typhimurium DT L F—r ¥ —
VCH ot
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5. AXBIUFahboMEXhey e R T O
BT 142 BR028K (64.8%) DAMEETH - T it
Moo — VT EKIMMETIE SM 23208k, TC 239 #%,
KM 2 1#fChore. Fie, SHMMEE SM.TC o
2 Flmtid23 8 ¥k, SM « KM 2311#k, TC - KM 36 1%,
SM« TC « KM @ 3 HMifps3284k TH - e
B AR RR MW RN RV EREAR
WEEIRFTO T A W ESB LET.
‘ Z 23

D EHTE, 5 R Sul B, THEE, B8g
¥, AHE. EX: REEFER, 27, 16, 1976

2) i B, ®HATE, WEEGRT, bk S
5% BREE R A SR ZeHE, 1, 45, 1976

3) Iveson, J.B. and E.M. Mackay-Scollay : J. Hyg,
67, 457, 1969

'4) Kauffmann, F.: The Bacteriology of Enterobac-

teriaceae, 55, 1966, Muksgaard, Copenhagen

5) Jameson, J.E..: Mon. Bull. Minist. HIith. Lab.

Serv., 20, 14, 1961 .
6) Cordano, A M., C. Richard, and J. F. Vieu:
Amnn. Inst. Pasteur., 121, 473, 1971
7) Minor, L. L. : Ann. Inst. Pasteur, 113, 117, 1967
8) FEE R, BEFES, HHTZ, E8F W KB

i RORWITTESR, 26-1, 20, 1975

9) WAIFEEHE: SREHI, 23, 2009, 1954

10> MUgfEHE, VEIEK, WFIXAR @ HERE 9, 741,
1954

1) IRIEF—, BRKES, #IEA : B, 10, 833,
1955

12) BBEER « A F 4 vy — 7, 14, 327, 1969

18) MAAIGHE : REEFI ASEIOHE, 18, 73, 1966

14) Smith, H. W. and J. C. Cruickshank : Bri. Med.
J. 3, 1254, 1949

15) FA#e, JIEFAE ZHE Ex, BHEE #
migck, PEsE, B BE SURE: BELE
29, 237, 1954

16) Bowmer, E. J.: Amer. J. Med. Sci., 247, 467,
1953

17 s f8, BE 7, WHRE, fHOZR, 8%
Bifr, EHTT - BIRR RE e AE RREE,
1976, B

18) Tanaka Y., Katsube Y., and Imaizumi K. : Jap.
J. Vet. Sci., 38, 215, 1976

19) Tanaka Y., Katsube Y., and Imaizumi K. : Jap.
J. Vet. Sci., 38, 569, 1976
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- WHRARICHTS Bacillus cereus OFH L SBHEKROMRE & UFHROMWSE

i o B OEY,
A R E EBEY,

A BB AR

oW o, W
B e o\ T o=w

B T

The Contamination ef Bacillus cereus in Various Food and

Biochemical Characteristics and Heat Resistance of Spores Isolated Strains

JUN KUSUNOKI*, NOBUYUKI IKEJIMA*, TERUYOSHI ARAI*, MACHIKO JIN*,
YOSHIHISA IRIKURA*, MASAOMI TOMONARI*, TAKESHI ITOH*?
and SENZO SAKATI*

#
Bacillus cereus 135 E U CHEPEIEMT 5 SR
L, AROEEEE LTHSBLRLh T Lob
25, HaugeV p319504E1C/ — i = — T, B. cereus %
RER LT 2 EFTFREMLRE LBk, 5y ~—7,
AZVT, 4FY R EOFRMEEPKECIS T H A
B L 2ATEEAN LI LIEHEI N Th 529,
Linl, A TIEAEOATEREE L L TOMLA
Bieddy, REIE L 3EFHOBRELIBDTENTS
5. ERFESETOREAETEN T, 4T, TAR
7Y —a, =Y M)HOMBFEEARSA~T, BED
FHHARPA-T, V—w—Y, N=2FV—2R, 754
YA A EDFRHEESN S B, cereus 23 100—10°/g #2
HINTWD, HIEE BRI ARITAT b i
ENTNWBE, ZhbDRSCIY S B. cereus DIEYL
REFULF - 7o SBEFEI T,
F T, EEDITAIRCIIT D B. cereus 17k AEF
BIRHOHENTE L LT, HESALTRIN TS
A BB OIFYRILERES LD T, D
EDOWCHET 5. '
HEENKEB L UHE
1. HBREE 197556 B X V19774 3 Bie, HRES
P DA A G A BIRFERE CHE B B WIKIRFEE h T
WA 2,922 R R AEEOR KT Lz, ZOPR
REIRTIEL, ANEBS ORI 5154, B
B L OEINT 4400, 4B TAE488H:, RRAR 798 4, %
S 174 4, HAFEEAR (HHLANMLE) 1064,
WA 350 s L OERRSUETH S,

]

2. ARMNSOD B.cereus DSPELERE ANIE %R
EHECHEL, Ol DREABREER YN, ®ED
FA4F—THHE Lic. FAFEHEMCWER (BK
) L, 37°, 18—24RFRisEE L. 7nds, DBk
BMoIREN CW FEXIIBERD Ko TRY I x>
¥ B 50U/mlcin’d L eiRimlic. R BEE L
KEEDS bL v FF— EEHDRPR spread T HBHE
PENE, REEOERLIE L, HBERCHISRE,
DT oEEO&LEMMRE#ET L Smith? 231012
BE - TR L.

e Ui, 4 v F— e, VP RS (VP 2k
WEIESHE), v e v R YV ARFVvEVEITO 72y
ERSRORIPRNE , TR UM, RRSBE, & 7 7 v iR{LR
B, HEA Y, WEBIO=AY Y v OIkSEE, %
AR 58 Mk, vy F ) —€, DNase, 7%8&
B~ 7 b v KTORE, 7y e=v -8 X
BT FoE, U, ~V =X, ~v=y b, TIE
— AR LV F v v~ ROBRAKIOFBRIETH 5.

3. B.cereus EEHOHE &AISLFD B. cereus O
EERHREE, WEOASOIM LRI EEAEK TL0
BERMARL, &5FEY 500/mi#Y 2y v BES
IMCWEX 2K 0. Iml FOT L, av 5 — VBT
PR37°, 48HEMHIREE S, IR L7 B. cerens DHEFEHTE L
7z,

4. FRoMBEIERER HEELZAFIT¥ALw
~ 2R (pH 7.2) T37°, 7 BRIEEL, FR2190%
B EBRINTWSZ L2 PRI CRR LR, £05
BE YRS EARRCEEE S, Fhgat 100—107/

AR AL A A TR 2 ST

190 FERERLL)IITERIAHET 3 —16—25

*1 Tama Branch Laboratory, Tokyo Metropolitan Research Laboratory of Public Health
16—25, Shibazakicho 3 chome, Tachikawa, 190 Japan

*2 BRI A TR eI AL MR 2R — T e Rt

160 HREHTE K E AR 3 —24—1

*2 Tokyo Metropolitan Research Laboratory of Public Health
24—1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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#£ 1. BEARNSD B. cerens i & IFYNER

1'g24 b B. cereus BN

oo R 2 S HER(96)
S =10° 10° 10¢

B N H

X L & 228 31 (13.6) 27 4

Emh b 5 287 9 (3.1 9
= e}

4 S 133 2 (1.5 2

Nh, V—k—Y 307 11 ( 3.6) 11
£ B FOHE

2 O®E F 212 23 (10.8) 16 5 2

m B T 276 16 ( 5.8) 14 2
w O A &

T54, Tmy 107 10 (9.3 7 1 2

Emh b #G 46 3 (6.5 3

FriX, Ya——dg 70 1L 1

+ o b 127 8 ( 6.3) 8
HEFHEAS 106 3(2.8 3
WO oo v 264 17 € 6.4) 16 1
B & ¥ D 30 3 (10.0) 3
Wi L 47 3(6.4 3
» A H 200 16 ( 8.0) 9 6 1
2 g & 174 7 C4.0 5 2
& 5 BN 257 144 (56.0) 52 70 22
F oz B 51 5 (9.8 5

gt 2,922 312 (10.7) 189 (60.6) 95 (30.4) 28 (9.0)

ml bl bk 5 iciEE L. o0 ERER 1 ml & 80° L
100° (EP) 0EREC—EMnst, 2 SREoY
BFA4 a v ¥S8nL T37°, 18—24EEL, o
REDRD SNIESILI SN CW Xt
EL, B. cereus ORETHITI, MEWEOEEEHE
L.

Rib L UER

1. TRAFRDOB. cereusiBRR  AFD DB, cereus
DX NTRE D Tl {, Lawrence (191648)™
1247, Cheyney (19194)'® IXBFEDEHT L D AE Y
SEEL T35, Fi, #EECRERER AR OWT
KRB OEGEEEN I ENTEH Y, Nikodemusz!® [F v
H Y — CHEREAS 27,000 9, 6.4% 55, FiKim®
DORER I BT OB DHEE TIL26% DRHER
wRLTWS.

SE, FREBAT, EEDSLVIREKFEIh TR
2,922 & RIC B, cereus DYEYRFIAE BT LIzl 2
A 31244 (10.796) 2 bLAWFBH I W, A&OMEH
BT, EEMLORHBENELEFRTHY, 2674F
14448 (56.0 96) PEHETH Tz, DNTRANEDS L
H 2280314 (13.696), PREET212487323¢k(10.8%),
B E D304 3 4£(10.0%), BWHEAT7FARawy

1074:R 1084 (9.3%6), 38 L OVEERIS 1S 5 4: (9.8%)
Thote. BIRRTILL, 20, FELLEST
NRTHhE B. cereus DI N, AFTHEIN T3
BREd, EEORE L ARSIz o TFEIC
BHRENTWS Z ERBEL MR- o,

REFO B. cerens DEFHIL, THROREGHERL
312fER 180 A 1 g 240 102 BB WIXEILITD
BB, 95£k2% 10° {H, 284428 104 (AT, RHROEWE
BT D 2 VERDRD Bh i,

Akimov'™1iEEE (6.7%) ®V —e— (1.7%)
B. cereus WEHEIBHE L TW3R, FEIDOHEETDH, &
HHEEEINZANEOR VB A, V—r—I0
LABEMRHE N i, BBL, £383BL, HhE
Wig EOF RS dABPEEECRHINTE D,
Powers 51 0i¥LD - 51, FERFD B. cereus 1.,
HEINCERANOFERRE LCEHEETIRER D A
3.

7¢35, Choudhery'™ % Ionescu 5 jr & o HET
%, TRORMBERIAEOFEREIF N LEB|ELT
B, FEFTHWE N TSI DWC S S 4EEE
CRETT B ER DA .

2. SBEROLLFNER SEOEET, ALk
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£ 2 BRI VBEHE N B, cereus DGR

% 3. B&KHEK B, cereus OFJAOBREIE

i N B Bk
4V F=- . 0 484
VPG 484 0
vEYVADY  VIRE 18 466
TJYRFVEVYDT = vEEE 451 33
OB R 398 86
R#E (79 RFvEY) 40 444
v T v 484
B XLV 484
pliie bl 484
TR )V 465 19
HETG—E 484
vyFF—¥ 484
o 484
DNase A84 0
7.0% NaCl ®#F 423 61
7 F v 484 0
3 ¥ 0 484
<) k=R 483 1
=y=y b 0 484
T —~A 0 484
Fya—A 0 484
E OE 484 0

HEE 4848k

SOBEX T 484 Bk DAL IR T 2 IR L.
HEERIL, VP KIS, 77 7 v oWk, 724 v &%
WOMKSEY, #F5—8, LyFr—¥, EHROK
DM, DNase 3o L OMERMEILTRTIEE, 4~ F
— VRIS TH - T, FAKU SR, Ty
B, A P—REJRL, FIF—R, ~v=v b, T
TE/ —R, Fro—RRIERETHoT. XHIZ 484
BRD 3 AR BICRA T 175 BT oW T b D AL D
SRR KRE LICER, b Lo —2ketk (100%),
2 e~k 1748k (99.49%), ¥V > v 137 #:(78.2
%), varm—R168Hk (96.0%), 4 /v b —A 168
(9.19%), =v / — A 4BR(2.29%), F 5 7 b — 2 5 #(2.9
9%) DB, Arve b, YAKy M, T F=v 57
4/ =R, Tau)—ArsethE ABRETH- T
TNBHOE M RIL Krieg!, Gilbert 520 %5 I &
Kimb WO EL LT\ 5B, R L, VP Rtk
%, BRIESEM, vy - UIEELER, S -2
DERIBEINTEY, SHIBEE L Ofkic oW

YIlIEa s
B2 80° 100°

i * Rk 3097 6057 54 105 305
BN

ELA 46 46 45 15 11 6

Erh b 14 13 13 8 7 1
ZSg |

4Py 2 2 2 1 1

ANby, V=~ 24 24 23 1 1
HEETFHR

HHET 28 27 11 4 3

T 18 18 18 5 1
WA

754, awysy 17 17 17 6 5

Eri h g 6 6 6 2 2

Fri¥,ya—<a 1 ]

F D 9 9 9 38 2 1
HEHER 3
R 21 21 21 11 8 4
BRED
Wit h$L 4 4 4 1 1 1
DA 29 28 28 14 10
vTH 8 8 8 4 4
L35 229 226 224 176 140 78
T 12 12 12 1 1

&t 484 470 450 252 197 105
TRESTBHERDA 3.

W 3y = vEERIRME, MERERETE, BomR
e, VP K5, ¥ 5 F v Bk g H¥E L7 Bacillus
BOBMBRAEEYHELTWS. Lil, chbok
Wix, SHOEE DO CLLiie b DIESD 28D
B30T, KEOREREE L LT LEEANTR
WeEL B,

3. DBEROFROWSRME ASLb DML B
cereus 484 BHRIZOWTIL, A{LEEROMMICED
SUERFIUEDRRES Lie. ZORBIIE S WRTIEL, #
Sk 484 Fkeb 470 #k (97.19%) DIERAH380°, 305D
BCIETIER R L, £21058k (21.79%) 13100°, 3043
OB IRTHERTED bhic, BroEnbREIh
72229%R D 5 H1T6FEOIERIT100°, 543, 828kIX100° 30
BOMBMTHER LI, FlcdA BB OS5 4D
100°, 3053 DINBCTRE TS - .

B. cereus FRID 100° T ADEL5 HTHDH LR
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EXNTH O, F 7z, Clegg 5 £ Vas ¥ (3,
90°, 303D BT 140°, 2 Hoindue & LTy B
3B, cereus DT NBLE LD, B.cereus DI
FOBEFEEHRIC L 2ZRIXB B LTD, 27D
BuwdoLBhbhs.

83T, Taylor 520 2EFEAENKD B. cereus Dnis
ZENSEERS, COnERNFEETFEORERD
BWIIAEOEBRENFEOBCIAIGH CE S L%
AL, SISk Taylor 52 OmiEHEISN Fil
BIEPEML T\, EBHEC Spira 529, Glatz 577,
Turnbull 528 % B. cereus DIERIWHRERTE LT
vEu bRV YREHLTEY, o TARE MR
iz B. cereus IToWTH, FHRENDDREEKFTS
DERHS .

= E

IPIC VT B B. cerens FrA R O B FATHTER
#L LT, 19758 6 A—19774 3 A ORic, HEHPT
TR ST B ESCDNWT B, cereus DIFHIRAE I
Lk ZAUTORBZE -

1. ERSACHRIN Tkl 2,922 #3124
(10.79%) 238 B. cereus BEHE NI, ALDOBEL
TIXEE AR E 25714448 (56.0%) »IBHET,
OWTHDE LA(13.6%), FHET(10.8%), BIc&ED
(10.0%), &FEH (9.8%) It & TH- 7.

2. BEBIZEENTWIC B, cereus D HEEBL,
1894 (60.696) 7% 102 {E/ 8 LIF, 95%k (30.4%6) £310°
18/8, 284 (9.09%) 2 10* /8 Th - 7.

3. SHE4S4ERIZL Y F o~ ¥, VP R, F55
YOIRE, BEA Y DS, BROSR, Hink, 7F
THEORIA I LOEREIETH D, 1Y F -V K
5, I, ~vev b, TFEJ R, Fyvu—ADF]
Fgixkedch - 1o
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Study on Serum Immunoglobulin and ASO Level of Scarlet Fever Patients

TAKAKO KANOH*, IWAQ MURATA?* and TATSU IIMURA**

During the period from 1975 through 1976, a follow-up survey on the levels of serum immunoglobulin
and anti-streptolysin O (ASO) titer was conducted on 121 sera obtained from 40 scarlet fever patients
who had been hospitalized in Tokyo‘Mctropolitan Toshima General Hospital. Serological methods
applied for this study were single radial immunodiffusion, radialimmunoassay and Rantz-Randall
methods. The results obtained were grouped by sex, age and their time course of the illness,
and subjected to a statistic analysis, Throughout the -4 months of surveillance in each patient, the
levels of IgA and IgG stayed in normal level, while IgM stayed in high level. Furthermore, IgM level
of female patients were significantly highér than that of males. Six (15%) of 40 patients showed high
level of IgE at the time of. their hospitalization; but the amounts declined to normal level within a
period of 3 months. Twenty eight (709%) patients showed significant increase in their ASO titer

at the convalescence, however, rest of 12 patients showed their ASO titer of less than 12 Todd unit

throughout the observation period.

BNAEDOBINC L » CTERBINIREXEFLYTE
FicBaer 2T sk, TORBRBA, WRRIIIIX
¥FXFREFOBREREEINTVS. ARBIWARE
DHFT, FREFRIIEL LTHBI BRI DER
N5 Lz S, PMREFATERTHLEZAD
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Ez BT, BE, BhABIRERIED LIRS B
LT BRI S W TR OREF R RS Licis ™
B L OE R O BB ISEIEC DWW T DIREEHD BED
naH, L @@ FZe g UBRN DRERE
R UICEBENRF - - 12hbE ) Rbhiun. &l
RETOADL & S TBBH L WRICHED, ZOEE
B o TR L emiED IgA, IgM, IgG, IgE {His LT*
ASO FidfizEifsRE L, EEDmEs v 7 v 2
ASO FifsfHEr DRZIEEEL BRI L. EERI,
¥, B4, FENT, BIURESEOEEHEEOBE
BfRis o THER A BT 2 1T e - e

HHEE K UFE
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Table 1. Time Course of Serum Immunoglobulin and ASQO Levels in 40 Scarlet Fever Cases

1 I il v v
mean mean mean mean mean
sex age factor value o n value o n value o n value o n value ¢
IgA  2.101 0.193 5 2.132 0.229 5 2.300 0.132 3 2.412 0.000 1
IgM 2.265 0.258 5 2.248 0.205 5 2.318 0.302 3 2.328 0.000 1
5 IgG 3.029 0.151 5 3.070 0.172 5 3.112 0.100 3 3.033 0.000 1
IgE  1.805 0.154 5 1.672 0.101 5 1.767 0.140 3 1.672 0.000 1
ASO 1.463 0.636 5 1.664 0.914 5 1.640 1.109 '3 1.000 0.000 1
IgA 2.262 0.211 7 2,281 0.085 5 2.329 0.154 7 2.210 0.064 2
IgM 2.257 0.158 7 2.303 0.130 5 2.380 0.142 7 2.356 0.016 2
6 IgG 3.046 0.131 7 3.027 0.040 5 3.067 0.096 7 3.082 0.031 2
IgE 2.137 0.579 7 2.259 0.560 5 2°023 0.451 7 0.026 0.615 2
% ASO 1.123 0.257 7 1.619 0.837 5 1.871 0.843 7 1.960 1.358 2
B IgA 2.142 0.254 5 2.077 0.054 3 2.225 0.220 3 2.129 0.200 2 2.322 0.000 1
7 IgM 2,166 .0.175 5 2.117 0.072 3 2.276 0.141 3 1.989 0.162 2 2.164 0.000 1
| IgG 3.020 0.168 5 3.022 0.093 3 3.136 0.029 3 2.922 0.146 2 2.940 0.000 1
8 IgE 1.885 0.172 5 1.746 0.118 3 1.867 0.270 3 1.663 0.426 2 1.603 0.000 1
ASO 1.184 0.818 5 2.663 0.513 3 2.239 1.075 3 1.960 1.358 2 1.000 0.000 1
IgA 2.322 0.264 5 2.427 0.160 5 2.282 0.139 5 2.244 0.210 4
9 IgM 2.121 0.265 5 2.051 0.121 5 2.083 0.207 5 1.966 0.209 4
| IgG 3.162 0.126 5 3.174 0.121 5 3.117 0.103° 5 3.094 0.048 4
11 IgE 2.074 0.607 6 2.102 0.409 5 2.228 0.245 5 2.121 0.497 4
ASO 2.364 0.361 6 2.572 0.317 5 2.566 0.378 5 .2.728 0.438 4
IgA 2.233 0.133 4 2.198 0.085 4 2.305 0.000 1 2.204 0.000 1
IgM 2.269 0.188 4 2.304 0.090 4 2.274 0.000 1 2.458 0.000 1
5 IgG 3.001 0.105 4 3.015 0.067 4 3.086 0.000 1 3.072 0.000 1
IgE  1.922 0.121 4 1.886 0.246° 4 1.799 0.000 1 1.771 0.000 1
ASO 1.020 0.040 4 2.024 0.681 4 2.522 0.000 1 1.699 0.000 1
IgA 2.174 0.169 6 2.129 0.171 6 2.128 0.223 5 2.286 0.296 3
IgM 2.441 0.188 6 2.416 0.171 6 2.398 0.180 5 2.449 0.145 3
6 IgG 3.096 0.164 6 3.095 0.135 6 3.082 0.113 5 3.133 0.080 3
IgE 2.250 0.572 6 2.217 0.643 6 2.194 0.578 5 1.386 0.135 2
-:-3 ASO 1.246 0.565 6 1.599° 0.927. 6 1.689 0.953 5 1.725 1.189 3
E) IgA 2.269 0.193 3 2.339 0.106 3 2.259 0.152 4 2.359 0.211 2
7 IgM 2.384 0.222 3 2.430 0.083 3 2.420 0.084 4 2.492 0.228 2
| IgG 2.942 0.042 3 3.060 0.068 3 3.102 0.093 4 3.027 0.083 2
8 IgE 1.967 0.060 3 1.822 0.077 3 1.822 0.073 4 1.817 0.259 2
ASO 1.932 0.861 3 2.631 0.404 3 2.604 2.254 4 2.810 0.157 2
IgA 2.250 0.190 3 2.297 0.204 3 2.152 0.280 2 2.279 0.000 1 1.954 0.000 1
9 IgM 2.434 0.205 3 2.469 0.217 3 2.567 0.161 2 2.104 0.000 1 2.389 0.000 1
| IgG 3.152 0.067 3 3.104 0.094 3 3.055 0.024 2 3.017 0.000 1 3.017 0.000 1
11 IgE 1.751 0.511 3 1.630 0.393 3 1.829 0.610 2 1.519 0.000 1 1.447 0.000 1
ASO 2.301 0.273 3 2.521 0.230 3 1.699 0.989 2 2.522 0.000 1 2.796 0.000 1

Note : n; No. of tested, I; at the time of hospitalization, I ; 3 weeks after the onset of scarlet fever,
I ; 1 month after the onset of scarlet fever, ¥ ; 3 months after the onset of scarlet fever, V ; 4
months after the onset of scarlet fever
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Table 2. Analysis of Variance (One-way layout) in Each Factor

Factor IgA IgM IgG IgE ASO
£33 * £33 koK
b 1.244 b 4.720 b 3.770 b 4.483 213.931
d d d d** C

5-6 0.418 2.797 1.096 9.837 0.026
skok
5-7+8 0.259 0.016 0.185 0.061 11.784
E3 sk
5| 5911 3.316 2.997 6.677 2.643 21.667
6-7+8 0.008 3.454 2.432 8.625 16.327
E3
6-9+11 1.921 13.98 3.348 2.279 30.005
7:8-9-11 1.761 2.673 9.556 1.961 1.279

£ 0.369 £ 0.465 £ 0.802 £ 1.140 e 2.540
g g g d
-1 0.149 0.081 0.364 0.217 6.255
1- 0.671 0.858 1.612 0.006 6.007
- 0.578 0.344 0.019 2.168 5.833
§ 1-v 0.332 0.015 0.970 2.477 0.252
f - 0.189 0.669 0.448 0.133 0.001
-E - 0.200 0.418 0.183 1.182 0.184
- 0.478 0.005 1.387 2.011 0.094
- 0.735 1.678 0.922 1.843 0.155
- 0.716 0.122 1.969 2.365 0.100
- 0.738 0.038 0.941 0.859 0.221

EX 3
Sex i 0.754 i 34.201 i 0.043 0.405 h 0.022

Note: ], I, W, N, V ;the same as defined in Table 1.
F¢‘=a s Four, b5 Flug, €5 Flig, £5Fhs, ¢35 Fligy, d 5 Fliag, 25 Flis, B Flig, 15 Fligs

*E ?F(¢1, @2 0.01)

Gamma Scintillation Spectro Meter (Packard Type
5360) &fHEH L.

4. ASO HkEORE HkmEILHEAE56C,
30 SRIFEENL L ClEr gt Lic. AR SLO (3
e fRadED), nERFEERAD ¢ ORmER
AW, WEAEE RO By BEe TS
Rantz-Randall 357 @ 8% EL, ASO i
VL, B ESUERIREE & b - TED T Todd HfL
TRLT

5. AREOMELE LEEES e 7Y vESID
ASO  Hifkfliik¥rs 2 ERD M & &7 H ARBE L
RHREERSTET A LA MR TH 3. 2T
B 5 NI ER W RANBOC LS L oBiE R Fuv T
sE, BEEY EHL, i o8t (—oui

* 3 F(gy, 92 0.05)

&), FHEOEDKERITR -7 KB FEEDZED
BErEA LS s e 7Y vOEREZET SO X
» THEENI-EESD IgA, IgM, IgG EE, I
WD bick b RE ERER LTRFLTw, ¥k
ASO Mo I2EA LI TIX10BA e UTEH L .
= B

eHlEmMO, £, FENOYIgE, EEE, W
BRIERGS X Oo8SiT, JRAREMOEHEE DEDK
E, HEESHOEREL Table 1—3 R L%, Table 4
—61ikiE IgE EERRLC 640 B F i O &8,
Table 7IXERELEERTFLORBERYELL .

1. MERlcHT= IgA, IgM, 1gG, IgE HE LT ASO
Rl U SHEEENED IgA, IgG, IgE Ei X
O ASO FUACiX RN X BENFD BN - T,



18 Ann. Rep, Tokyo Metr. Res. Lab. P. H., 28-1, 1977

Table 3. Correlation Coefficients among Each Table 4. Correlation Coeflicients among Each
Factor in 40 Scarlet Fever Cases Factor in 6 High IgE Cases
ASO IgA IgM IgG IgE ASO IgA igM IgG IgE
ASO * ASO o
IgA  0.133 *k o IgA —0.242 *E
IgM 0.054 0.266 ® IgM —0.543 0.022
IgG 0.206 0.404  0.248 * IgG —o0.222 0.672  0.259
= _0.01  0.05 . .
_0.01 0.05 n=22 ¥=p5'g3r o433 3 P<0.01 *; P<0.05

n=120 7 =¢"954 (195 w5 P<0.01 *; P<0.05

Table 5. Time Course of Serum Immunoglobulin and ASO Levels in 6 High IgE Cases

Factor IgA IeM IgG IgE ASO
Mean value 2.173 2.239 3.095 2.847 1.754
1 4 0.799 0.203 0.150 0.183 0.799
n 6 6 ) 6 6 6
Mean value 2.262 2.287 3.182 2.651 2.172
g T o 0.121 0.251 0.133 0.431 0.917
5 6 6 6 6 6
3
it Mean value 2.190 2.276 3.121 2.616 2.172
-E i o 0.118 0.239 0.101 0.128 0.919
6 6 6 6 6
Mean value 2.178 2.239 3.102 2.253 2.409
i . 0.104 0.137 0.396 0.452 0.941
4 4 4 4 4
Mean value 2.181 2.377 3.102 2.697 1.736
6 ¢ 0.125 0.154 0.126 0.366 0.879
o 14 14 14 14 14
< g Mean value 2.241 2.060 3.133 2.492 2.740
& o 0.099 0.086 0.084 0.314 0.188
8 8 8 8 8
Mean value 2.217 2.194 3.095 2.538 2.220
& o 0.104 0.166 0.080 0.386 0.085
y n 16 16 16 16 16
% Mean value 2.163 2.443 3.162 2.849 1.7886
o} G 0.152 0.195 0.168 0.103 0.871
n : 6 6 6 6 6

n ; No. of tested
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Table 6. Analysis of Variance (One-way Layout) in High IgE Cases
IgA IsM IsG IgE ASO
a b a b a b a b a b
0.713 0.071 0.115 2.864 0.496‘,"' ‘
I-1 1.677 0.144 0.289 1.156 ©0.664
g I-1 0.058 0.085 0.143 1.614 0.664
E I-N 0.001 0.000 0.010 8.523’.: 1.302
é I-1 1.111 0.007 0.025 0.038 0.000
I-W 1.257 0.116 0.146 3.831 0.170
I-~v 0.032 0.070 0.571 3.178 0.170
Age 1.349 2.844 0.399 1.764 9.962
Sex 0.950 8.8;; 1.641 3.813 1.123
Note Ffi=a:Fu b;Fu 5 F(gy, 2 0.01)
*5F(dy, ¢2 0.05)

Table 7, Difference of Mean Value

Factor between Normal Children and

Scarlet Fever Cases

in Each

Age IgA IgM IgG IgE
Fol.411 2.272%% - 2,037** 5.563%*
° T 0.056 6.723%*  0.848 —4.024%*
F‘_ 1.726 1.719 1.553 7.848**
6 T 0.698 9.696** 1.339 —1.860
7 F  2.106" 1.665 1.057 5.735%*
é T —1.115 4.840**  0.763 —2.333*
9 F  4.452%F 4,034** 5.563 1.186
121 T —1.016  2.925%* —4.020 —0.546
Note : F; F test T3 T test

5 P<0.01
*; P<0.05

IgM{ER, BLMICBWTERDERSD Y, LiEDIgM
EREECH (rigE), &R EaRLL 64 (8
M4 R, ZhE2E) © IgM ELLErREEERL .

2. FESRlcHI- IgA, IgM, IgG, IgE EE LV
ASO ikl IgA EEZBRW-BETHATESLSE
BOoZEAHY, IgM, IgE ik Table 2 iiRLIcX
5 KU CREISEICE B DEND 7=, Table 71
RUTcd 5 im0 &HAFFHE L EREOMTIX
TEEDY, VHEOCEDOREOEE, IgM HIIEE
FEPCTEREL Y ERECE -1,

ASO Fififivy, BREHTEMERECHEYTS FEYEE
EOREEZEYRDY, & RE D6 A d E£HHK
TEOERD -7z, TihbbE E EXRLEZX

6FL9—11FDIN—TDHRCEF, T—8F T
TREFREERLL. _
3. FERlcH = IgA, IgM, IgG, IgE fE& LV

ASO Hifsfli Table 2, 6 iR L 7BHREIC 315
LREFOZEL ASO Fifsfli DAM EEELTRL,

ASO Fifkfiive AR £ SFEMCER D - 1. & IgE
fED 6 ik IgE EEB\ e REFEIC S L0 R
MDOZE Lo, IgE kAR & BE% 3 & A EOH
CEBE®RLL. bbb Fig. 1 ©GRLEEIKS
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Fig. 1 Time Course of 6 High IgE Cases
I. I. H. V.; the same as defined in Table 1.

£ OfEE IgE {HiX 1300 unit/m! T& & DEH IgE &
BARBEEOHEETH D, FEHE > CHEUOEBER
HIRLTC.

4. 1EEBERIC &7 TgA, IgM, IgG, IgE EH KT
ASO Hifsfl HREFE BT 5EEEREL Table 3,
4R LR, IgG LTz IgM, IgE Bkt
ASO HifsfliSEMAEEYRL, & IgE D 6 4%, IgG
L IgA EIEFERS, ASO Hifsfiie IsM {EAEOHE
BEAIRL 7z,

& ]

Y MR R O R 2 4R80T 5 &Il T
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SR WU BIEE DR ED ERINRIEE S
T 5L ENTH S BRERETHE SN IR BE LR
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HE LB s 2 7)) vERE, IeM EXBRuCER
AV R U CEE SO LERIR R BRI R L DR 5
nichr o, ‘

IgM{Ex, &FELZBLT, RESRBVWIEELE
{, Wi+ zoaELREL, 4 VARRESTY
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LS E C, X, IgM EIX IgG FuFoHimc bt -
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WX 3 IgG EOEREILIBINETD b hish o ke,
ASO HithpEe LT IgG S BT 3 b 0L Shi
TWBDT ASO FifRflio EFEA» S IgG #ifkdFE
B bR LTw3biorBbhi.

ASO ik, SHEOHEEP DI04 ASO Fifk
i 1M EDO EREER U, ASO FikfMinIE LR F
3, L2EAIRVLIZRERBITO124 (30%) ¢, HIE#
M ASO $USMOEELRET IgA, IgM, IgG {4
LRFCEEE R & e o fed, IgEERDWTI 2 483
EEER L. COLREFFERABEEEIERCH LT
FEMCERZECH B DN, L SfT8EDoEE T
Botend, BxOERBELZ ORIV SEORE, D
HIETEH R R D T,

Table 3 & Table 4 OREENIIOAD ASO Hifhk(f
L IgE 640 ASO Fifsfiiic oW TERATFHEED
BB R R TR L DTH D, 40 A O ASO HifEfHik
IgG L EAERS, = IsE {ED 6 & IgM {EHE &iEE
BRLI. 20 6&DBREIET L OWER X T,
ASO Fifsfiidt IeM SEb» D IgG FEi BT 5
MR DR ANCES T 2 S Ohd Lhin.

BRI B ASO FURMOEENE, AR
L& FRBEcARERD D, BEREMEORMCEN R
<, RIER, WIBETLAL, HEesx v &g
BIRE Lo Tz,

Lz SfcshEED IgE B onwWio HETHE DR
Bilau. B, RES 0FESH Rotta HWOHE,
BLOBEAOL » SirgiEEo IgE Aok,
b FOBFENABERBIYEC S IgE [E LR ORI IEH
L, L SHr#EEo mig IgE EElElic. AHS
DL g SHBMBEEOLE IgE EIEETH -7 64
PEECEWESRRL, Fig. 1 WRLIL I IC 208
FIIRFER 3 0 B O S ER B TR L .

IeE 18, IgE JuiFMoighn, ZBFL, FET v
F — PR B R EIT B E Y IR TWBHS, & IgE
EERLTIND 6 ZOBENBIXINOOEBLEES
X5 RERREREIE LN ek. LALZOR2
£1¥, Amoxicillin, Ampcillin DERBIZEEO KR
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A Bacteriological Sui'vey on Edible Raw Fish and Shellfish
at the Retail Level in Summer

YATARO KOKUBO*, KYOKO IGUSA* and KUNIKO NIWAYAMA*

During the period from July through September 1976, a total of 450 samples consisting of raw fish
and shellfish was obtained from several “sushi’” shops and retailers in Tokyo, and subjected for V.
parahaemolyticus, standard plate count and coliforms. Enumeration of V. parahaemolyticus in specimens
was made by a simple multiple tube technique with Arabinose-Colistin-Peptone-Water, according to the
method described by Murakami et al Of the specimens tested, 115 (22.5%) were found to be
contaminated by V. parahaemolyticus, and 51 positive samples harbored less than 102 per 100g of the
organisms. Among the specimens tested, shellfishes tended to show greater contamination by V. para-
haemolyticus than the other types. Of the 808 isolates tested for their production of Kanagawa
hemolysin, all strains were found to be Kanagawa negatives. And eighty six (44.3%) of 194 isolates
were typed into 22 known K antigens. Standard plate counts of the specimens varied according to
the samples tested, and 209 (46.49¢) of the specimens showed the level of 10° per gram. Coliforms were
detected from 421 (93.69) of the samples, and 314 (69.8%) of them showed levels of greater than 102
per gram. No significant relationship was existed between V. parahaemolyticus contamination and

total aerobic counts or numbers of coliforms.

L o®» ‘ RJE T, R HMBERBOSEE LA AT

BMED X T O, ROETRET 22 &S B, vhs [TLE] B3I M LA 3450 k%

BEAORRAROIIT /32 ED, RrThaARARA BRiz, BRE 7Y AFROEREFEL, bbheT—
EE, MEMEAREOBEE R HOBBRE TV A& WA e DO RIBER RIS OV T H BET L e,

FEOZERAALE R - TWAY, B, EEHE LUF, £nb OB oW THET 5,
FAYEEAMNEL, B 7Y A Lk 5 —YIER O EE HRlEs LU HE
Prr W LILDRERS B 2 LD, FOHFERERRCE 1) THRERREANE 19764E7 B0 9 A oflic,

BB L T 2L, BAY 7Y T T B4 DT USRS O NENFEIEL IR L 7o &
OFEHTTH I 2 CHETHD. TTREEDIL, o, 4%, <7eBICRELEOTULESIOI LA
B HH I N BB O BRI 7RO EHEE B 450 Bk Ch 5.

W, EHRBLCOBRY 7 ) ABRELHEEL, 2) BHROBY WEFI081,pHT.2 DFEE Y vk
BONIERELTTRCHA IR S EAMBOMEEHER iREEEAEK 90mE ik, R b= v % — (Colworth
BRLE A, BRY 7 4B PR LIEHCER HED ZAVWTHEERL ORRBRKRE L, *hE

Th ot L BHE LD, EHRMBERE U TIOEREAR LD 0w e L
7, AAREAMNEE, NS EonET B = ki 7z,

Q, FOEFEAINBARTHH b, BERK 3) BRAETVAEROAR EESOBERLILH

TS B AHAD Tk, FIREER b ETER O I B wkviEwhre JVAERRRE L. T b

fE7n S O TR hEE b, B, REREIII0mI 30, FHFRRHIL 1 ml 0%,

* P ST AR TR T A TE R AL A DT gE R 160 BRIRETHIER E AN 3—24—1
* Tokyo Metropolitan Research Laboratory of Public Health
24—1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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Table 1. Incidence of Vibrio parahaemolyticus in Fresh Fishes and Shellfishes

No. of No. of V. parahaemolyticus/100g No. of
Specimens .

tested  10—99 100—999 1000-—9999 10000— negatives
Octopus 97 13(13.4) 5( 5.2) 1(1.0) 78(80.4)
Cuttlefish 77 8(10.4) 7(9.1) 1(1.3) 61(79.2)
Tuna 201 24(11.9) 17( 8.5) 4(2.0) 1( 0.5) 155(77.1)
Shellfishes 56 5( 8.9) 13(23.2) 4(7.1) 8(14.3) 26(46.5)
Others 19 1(5.3) 3(15.8) 15(78.9)
Total 450 51(11.3) 45(10.0) 8(1.8) 11(2.4) 335(74.5)

Note : Figures in the table indicate the number of samples found, and parentheses indicate per cent

occupied.

R ENZN 3 RFO0 6 BRIEM< T b vk (#
URT 108, AE608, FEKL,000ml, pH 7.2)
BB L. 35° TIORG ISR, BORTEINE
HHENIDHDE, PFE)—RA s 3VAFY s T h v
K AL-7I€/ -RA108, BEED Y AF V507 HA, =
URFEVI0E, B8, 7/~ v FO.028,
FEARL000ml, pH 7.8) , BBEC TN EN—HEE
TOBRAL, 35° CURMEHRLIL, 75¢ /) ~ABE
2RDISDOEWERKE TV B L L, £5RF0
BAERERE R D, HE 1008 Y40 OHEEAY T Y 4
MPN fExRed7e. ‘

4) —REERONUE & BMEATER lml $o%
BETFAF v 73+ ~LIIHEL, Do LoHEES
50° I ARFF L 2B HESER (ML) 15ml L BIRL, 35°
TASKRFIRLAERTR, IR LR 2R L C A R
‘L.

5) ABEBEOAE KBS TENKIn $Fo%
BWTZAFy Vv e~ LRBEL, HbHUnimais
BS0° R LicF VA sy 21— PR (B AL
Ismie TR UBIE R w VAR & Lk, M—ihe %0k
WECERAL, 35° TGRSR, HWEULREES
e ABHEREE UCERIL 7.

B B R &

1) BEE T A OBRRE SEEAFANEOR
KT FEGIRIA Table 1 125U

4508 R 1158k (25.29) 2> BIBKE 71U 3 A3
SN, Tt T BIFIX56M RS0 (53.506) ik &
RORHETH o7z, &N SIEHEREF51ME (44.3%)
12 10°/100 8 BIF & BB LR - 7028, 1041008 %
REZTNUEOS D LIRS D, ZDORENTETDH
ol IRB R HIOEIEE OBVITS E D EIET A e T
ﬁ,8ﬁ®ﬁ%%7£i@9ﬁm&@bf$@%wi5
TH 7.

W, MPN il flvwic7 e/ —R« IYRF
v e =7 rVKCEERRUCEBEPD, TO—HE
E% TCBS JEX CEFHLE) STRHEEL, SHE
ONT IR R TR T A REELR
S SuE LAY 7Y A5 808 EIMIT LT, R
NESERBEOEEYRAE L L AR TH -

Fie, SHEEERD 5 b HEIELITREA EE 194 Bk
oo, TIRLE GRS BAWT, ThboOH
BRI, FORERIL Table 2R L L G, £
Bk b 1 —11EOWTFNAO OFRIZEE N, D5
HITIT0%413 1 — 5 T B L. LasL, KFURIZLG]
Tnfed OITS6EIM (44.3%) T, 22T bz BAVWKHL
EAMERTRL, K17, 32% X U421 08 LicilD
Biat, K% EMRUT Ch ot Tods, BEORE
S FETL E ORI BHEEEIREED bt 7.

7)) —RERKROSE BEEARANMEO—RER
#t Table 3 wiRLick 31, 109/ 8L Fad 104/ 8
BlLEERWREEC o Tl L, 035 HIER
8094 DAEEA105—10°/ 8 DERELRL, 7o 2 TH 108
/B L =AD OREREDOTERE e, i, 10°
/8 EFTENLL EOERDE LS DS 12 61(2.7%)
ES b, hRREORERC X BEROENEHE
DI BLNT, BTN AHEO D OB L TRR
EHEIEWERAA LR

— R BRE TV AFEROMGRYAD L, HE
DOIEREECARRIEILED b o e, BRE TV A
BB D115k 1058 (91. 396) 1%, —AREEEEN10°/8
BlETH -7z,

3) ABEROFRRR AEEARARNRFOKE
EREEYE Table 4 R LA X 51, RikOMEE R
<, WERBIHITIWN L EABETH . EDIH
102/ 8 Bl EDTERERL f= b @ %450 Fefk R 314 Kfd
(69.8%) Hb, 3,000/ &L EDH D H10941E (24.226)
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Table 2. Results of Serological Typing Made on the Isolates

K Types
O Group Total
3 6 7 12 17 20 22 24 28 29 30 31 32 33 34 37 41 42 46 49 52 57 KUT
1 3 11 1 18 33
2 2 9 11 22
3 3 2 3 4 1 6 1 24 44
4 1 6 10 2 10 29
5 12 30 42
6 5 5
7 0
8 1 1 2 4
9 0
10 1 1 8 10
11 5 5

Total 2 3 2 112 1 1 1 9 3 4 311 1 6 6 1 10 5 2 1 1108 194

Note : KUT indicates K untypable,

Table 3. Standard plate count Made on Fresh Fishes and Shellfishes

No. of Standard plate count/g
Specimens

tested =10° 10® 10¢ 10¢ 108 107 2108

Octopus 97 2.1 3(3.1) 13(13.4)  31(32.0) 38(39.1) 6(6.2) 4(4.1)
Cuttlefish 77 . 7(9.1) 16(20.8) 44(57.1) 8(10.4) 2(2.6)
Tuna 201 4(2.0) 28(13.9) 63(31.3)  100(49.8) 4( 2.0) 2(1.0)
- Shellfishes 56 5(8.9) 23(41.1) 23(41.1) 4(7.1) 111.8)
Others 19 4(21.1) = 10(52.6) 4(21.1) 1(5.2)
Total 450 6(1.3) 3(0.7) 57((12.7) 141(31.3)  209(46.4) 22( 4.9) 12(2.7)
Note : Figures in the table indicate the number of samples found, and parentheses indicate per cent

occupied.
Table 4. Incidence of coliforms in Fresh Fishes and Shellfishes
No. of No. of Coliforms/g No. of
Specimens
tested 10—99 100—999 1000—2999 3000— negatives

Octopus 97 27(27.8) 36(37.2) 6(6.2) 21(21.6) 7(7.2)
Cuttlefish 77 16(20.8) 29(37.6) 11(14.3) 20(26.0) 1(1.3
Tuna 201 50(24.9) 66(32.8) 21(10.4) 48(23.9) 16( 8.0)
Shellfishes 56 8(14.3) 22(39.2) 6(10.7) 17(30.4) 3(5.9
Others 19 6(31.6) 2(10.5) 6(31.6) 3(15.8) 2(10.5)
Total 450 107(23.8) 165(34.5) _ 50(11.1) 109(24.2) 29( 6.4)

Note : Figures in the table indicate the number of samples found, and parentheses indicate per cent occupied.
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BEICLKZRY I VLI AOREEL

KW o— 3 P
B =,

EAR -

WHE T K

Inactivation of Type 1 Poliomyelitis Virus by Chlorination

KAZUYOSHI YANO*, KIYOSHI YABUUCHI*, TATSUMI SHIBATA¥,
KENJI IWASAKI* and MASAO BENOKI*

{%-
—z, Zulr—y e VICL B OTE R
%, A—REFETH> T EOKREDERMERC & » TX
ERBEMBRHZBNTBID, HHELIL, ®VFvA0
AERWTY AV ARE, HRARNEEBREER, vA
N AR D KBS E B LT EETD YA VAT
LEREFT 0N, # VA Y A L ADTRIE LGS AL
7o,

Bl

) #

AR CMK filg (=24 v B kA
) @RV A Y 4R T REHER (Lse, 2ab #) a#
ML, CPE (IaZEMERhE) HEth, BERL7r0% %
SRR L, 3,000rpm 1543 0IEM L CHAR %
o BiEAR Y 4 LV ARIKRE Lo,

v A v ARRE e, CPE HHBERNCME
MR (MEM) %) YEEER (PBS) wadikl, 58
4 CPE HIRFAHAERMRL, 9,000rpm 15555 Lyhig
L7 hiEa oy £ v AR E L.

Bk TWROREERESY — 5%, 44 vasiksy
BREL, SOTEERE (121°2050) Lok THR
UANInFAEZRA L Ui

SERMEk KEMTAQMEHOERR S T, =
AT KE X DI A, &V v, EEROEL
HOFZWLEAL LTV RADOKE B2 & 5§
ik, pH 7.4, B5EWE omg/l, BE6, WEO0, TOC
17.3mg/l, 7 v E=7HEHR7.89mg/l Tholz. v A
W ATREACERC IR E RS (121° 2053 M) BEA L

il =

YANATEERR BRO T HRHBHERN TE
BLO U 1 oV FIEBREDY A VAR
R 1 FOMELT, ~TXxF v 7 AE—F—Th
QUZA LA BEFARERINL, FHEEEE > Ty
TrETRR LIz, U4 AV ABRERAER Y Y TuiL, &

B LEn S 0.5ml ¥, REEIIEEYY S,

100ml > E A HERE L 1.

BEHEFERE HEERE- THRLEY Y Tl
onwCaE vRBER L v AlEL, AEE, ppm T
HOH LI,

BEVAILABORE &Kvv Iiik, BERELED
. N/10 = A HEE Y — £ 0.1ml & MEM 0.4m! %7
MUTEROERYHRLE. BEY 4 L 28X, 965X
D~4 7 a7~ (Cook#220-20ART) IThEsE L
7= CMK fifazfifE LC, ##& 18M%o CPE %i5
BT RRERE (TCIDs0/0.05m!) %l L.

BREESE

FRREIC X2 BHERBORY BEK & 1/1,000
B0 MEM #¥inL 7B AcsEEo0.5 1.0, 2.0
ppm (final B OEFAKLTML, FEwilEas
DRBEEMELIE L, TOMEY, 1T L
7o, FEACERAKLTN LR OB ERE & 518
HEBINTEA BB, La L, MEM HRing

# 1. Z&EAKL MEM il 2BREEREBE

FRFHE H 2R m &
#) 0.5ppm 1.0 2.0
#WA MEM &%k MEM ¥EEik MEM
30 0.48 0.43 0.95 0.83 1.88 1.69
180 0.49 0.39 1.0l 0.77 1.87 1.63
420 0.48 0.32 0.90 0.73 1.74 1.39
720 0.46 0.31 0.99 0.66 1.88 1.36
1080 0.48 0.30 0.89 0.57 1.81 1.36
1440 0.49  0.28 0.90 0.56 1.59 1.30
1800 0.50 0.27 0.88  0.48 1.59  1.27
2400 0.48 0.24 0.82 0.47 1.59  1.18
TEHME0. 48 0.92 1.74
st
B 0.00 0.06 0.13

* BRI TR A I Y 4 v AT AR

160 REEHEXEAR 3 —24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24—1, Hyakunincho 3 chome, Shinjuku-ku Tokyo, 160 Japan
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s (] 1

1 2 3 # (log)
E- O

B 1. BREERERELOERER MEM)

BARDOEE, FEARHACRHIBRI L 55EZENEH
Bt BT B i L, MEM R
RHEKT IV BB ETZRE © B OB Ry R+
BEMIDL I RInD. FRENOWEEL, 1$I3—E
MR db oY, BEEFRRRE (ppm) & FEEREH GO E
DRI ESRBERORI TS e ibho e, EHIEL
Hpge UCRDZREC L 0 BHUCREERBEY)
L, fBEnm (x) oEERE, ¥ =0.55-0.08%(0.5
ppm FEAME), ¥ =1.09—0.17x (1.0ppm), ¥ =2.08
—0.26% (2.0ppm) &icofc, TIEIEED Mme
o ERRRERR L. T b B, 1/1,000 B0
MEM RIREARTIX, RinEROMNE B2 o
WERECHA LTH Uie, i, RINENSWMIEA
e Uik,

BERBELVALATELE vV ARBEEEKT
FRLUTC, 94 ARBRMRENENS.25, 2.25, 1.25
TCIDs0/0.05mi D & 4 4 AT AT L, MEM #5845

# 2. VANARER, EIRRER, BEVALVAR
(TCID50/0.05ml, log)

R HBE N E
&) 0.5ppm 1.0 2.0

-0 3.252.251.25 3.25 2.25 1.25 3.25 2.25 1.25
30 3.0 2.0 0.752.0 1.75 <% . .
180 3.0 1.75 0.75 2.0 1
420 2.751.75 1.0 1.5 1
720 2.751.750.75 2.0 '1.25 - .

1080 2.5 1.5 0.75 2.5 1.0 - . .

1440 2.5 1.250.5 2.0 0.75 - .

1800 2.5 1.750.252.0 1

0

2400 2.25 1.5 0.252.0 0.75 - . .

* TCIDgo/0.05mi=0
MEM 33l 4 A A

PEEACL/L00B 75 X 5 Ui, HERNE,
EE4ET 0.5, 1.0, 2.0ppm &L, BUALAYWEL
D EE TR L 7o, EHEARIIREET L oY 1 0

- ARERIR AU L3R 2 R U T, IR SR ES 2. 0ppm

Dk XX, FEARTIBWT, 1.0ppm OEE&TiY, K
A4 A 1.25TCID;/0.05mi D & 12D 23071
To#MT TCID/0.05mIA 0 T Lot YA
ATTEAETE £ B T b il i A S BB e B L,
REYeAT & OEBIRRES BB LCAaB &, #9720 B
¥ COMETHRWEDHERN A SN, ERERLHEL L
FANEISIT—ER LD B 2 L hboh o Tz, EHE
SEMHLACBEYANVAR(Y) L, ERER(x) &
DOENFERIT, M2RRLIEBD T, A—vA4vRE
THo THERBEE X o TRNEUEMCER A DR,
HRBEOF W ZERHECTE/LEhi Thbb, H
JREREGT, #HFR0.5ppm FRHNFF0. 14~0.18, 1.0ppm #i{
D0, 43~0.50 T - 7o,

4 emmacnn (3, 5 PP
e .0 PPn
@ 3
S
R}
]
(i3]
(=]
S 2
N
[=2
[l
a
© 1
& A
L 1 -
0 1 2 3

w oM s m Bl

X 2. U AVARE, HRBEITECERER
YA NANELCERZEST pH OFE M/100 Y vEk

By AT pH 5> 3.5, 4.5, 5.5, 6.5, 7.5,
8.5, 9.0 (final pH) DRKEFHB LIz, ¥4 L AWIL,
MEM gk Licd ©%1/1,000 iU iz, iniEsE
&%, 3.0ppm L1.5ppm D 2BREL L, KEEEZ L
OBREERBELBREYAVAEPE LEESEI
TRl PH RS Ty A A ATEERL, B
PRER LT, DE D, EHHRS.0ppm FinkE pH 6.5 L
T OB LI T TR LI NI, 7.5 BLETIETR
LT 5 DI 60~300 2 E L =, HWHERME 1.5ppm
Tk pH OENR I Y RED -7, FENEL » HHL
T RFELERE AN IR 3 R L. pH {ED LR & e
EHAIEIE X <7D, pH 8.5 BILETIRISE A Ll
BOMBRNMIGTEd o Te, S, HIERTAHY
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% 3. DH 5, REUEZA, By A0 AR
(TCIDs/0.05m, logl0)

(#) 3.5 4.5 5.5 6.5 7.5 8.5 9.0 ppm

035 35 35 35 35 3.5 3.5 3.00
30 -* . . . 1.0 1.5 2.752.88
60 . . . . . 2.75 2.71
180 . . . . . 0.25 2.41

300 - . . ° . ° . 2.08
03.25 3.25 3.25 3.25 3.25 3.25 3.251.50
30 0.75 0.5 2.25 2.25 2.5 3.25 3.251.38
60 . 1.26 2.5 2.5 3.0 3.0 1.29

180 - . 1.25 2.25 2.5 2.75 2.751.24

300 - . 1.25 2.0 2.25 3.0 2.751.16

420 - . 0.75 2.25 2.0 2.5 2.5 1.11

600 - . 1.0 2.25 2.0 3.5 2.251.10

900 - . 0.75 2.256 2.0 2.25 2.5 0.92

1200 - . 0.75 2.0 2.0 2.25 2.5 0.82

* TCIDs/0.05mI=0
MEM &l 4 A AER

~ 47
0
S
=
&
0 i
S 3
=
N
=l
jIs}
[=]
- 2 b
©
=
? 1 i 3
0 1 2 3
oM B O % (log )

3. pH BIATERLEIFER (F3KRL. 5ppm B

iz BIpt - T HOCL 234075 { T b RiE{LAEsME
Flichor#Ez 52,

ERMIBAEO Y A4 WATREL WHEH YA 2%
FRLT, vAAATEERE T HFRLEMNE
FIESHNC IR L v TV OBREIRIEET, #ir
FELib ) TSRS 4 4 ANBEE AT,
fIEEI X AIEFMBIL o 2 Eatbd o T, SRR
KT, EERNE & B FRRE O R BLAE o AR
75 ¢, EYEKAKE L AEBEEBROBEMES S
bhis. —75, B—v v I TOBREYANVARBYES
R L. BB SR EARES GE2) )RR LT, ¥
RS D3 7e { T o e RS Y 4 v 2%, HBR XD

28-1, 1977 29
= 4. EFERInE L BRRIEREE
R HO#R B2
)  0.5ppm 1.0 1.5 2.0
3V
30  0.53 0.80 1.16 1.96
60  0.45 0.84 1.17 1.72
180 0.43 0.84 1.17 1.66
300 0.46 0.82 1.19 1.71
420 0.43 0.84 1.17 1.59
600 0.40 0.88 1.18 1.59
900  0.38 0.76 1.02 1.54
1800 0.35 0.70 0.98 1.45
ZRATEK
30 0.31 0.66 1.01 1.35
60  0.26 0.59 0.98 1.32
180 0.21 0.55 0.99 1.40
300 0.11 0.57 0.91 1.32
420 0.18 0.62 0.90 1.28
600 0.05 0.60 0.88 1.30
900 0.05 0.56 0.81 1.38
1800 0.05 0.54 0.83 1.38
HAREL Y 1 v ATITR
% 5. HERMEL vA4 AV ABER
(TCID;y/0.05mé, logl0)
Bl B E R o B
) 0.5 ppm 1.0 1.5 2.0
K
0 4.0 4.0 4.0 4.0
30 2.0 0.75 0.75 .
60 ok . .
]_80 . ° . .
300 . ° .
420 . . . .
600 . . .
900 - . .
1800 . . . .
L Sk :
0 4.0 4.0 4.0 4.0,
30 3.5 3.75 3.75 3.5
60 3.5 3.5 3.0 3.25¢
180 3.5 3:25 3.5 2,75
300 3.25 3.0 3.5 2.75
420 3.5 3.0 3.25 . 2.5
600 3.5 2.75 2.75 .75
900  3.25 2.75 2.5 2.5
1800 2.75 2.75 2.25 2.5

* TCIDs5e/0.05mI=0
HRSiE Sy 4 1 AR
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R 2 S ATELX ic (0.5ppm FRhn, Bt 60F). L
HL, ZRLEAKRFOY A VR, EhdTRELEN
L ot

SR EBEREREERM L L F OBREESR
BEAS —~ v v A AARE R DOWTER L. BE
ERPER LOBFEY A VABROWRERA v M, 322,
X 2 R LA RIELEIRERE SE1 UC, Bhhg15
SrL—mE Uk, ERERIE6IRL. A 1A
ORTEE, FHAFCHEME0.5ppm BT, =%

# 6. ZRUEAKFOBRRERBEL U A L ADTEL

% B 4 20 A

g

(ppm) FEK SRMEA FEK SROEK
0.0 0.00 0.00 4.0 3.5
0.5 0.43 0.18 o ¥ 3.5
1.5 1.18 0.90 . 2.75
2.0 1.78 1.32 . 2.5
5.0 4.86 5.24 . 1.0
10.0 9.88 10.25 . 0.75
15.0 15.01 15.65 .
20.0 20.15 16.61

25.0 24.98 10.25

30.0 30.16 4.77

50.0 51.27 20.50

70.0 68.92 41.18

90.0 89.61 61.24

100.0 99.25 72.73

* TCIDs0/0.05mI =0
RSBty 4 N A GE1543)

5 A 1 100
»
7/
4 w7
FE s zj)z
2 YAIA S &
E 3 // =
/
5 50
g //' 2
(=]
a2 /7 PP
"t 7/
© /.‘ ZERALEIK
B »
i [ 4
10
o 10 50 100 PPu

% ES w i it

R 4. HBRINE & WHAKFOY 4 A ZATEL
(BEf1553)

BRI DWW CIETAE 15ppm OFRMIITRE{ L E NI
WHENINE C BEERBEONREIL, R4RLicEED
T, BEATOBRBERBEET, TinEc4 { AL
7o UL, SRQAEKROBERE L EINEOBRILE
HTH -t HIRMBOWATHE » CT—ERHRILE
FTLEOEATLZ ENbhote. D% D, 20ppm B
ERINTEREEIRI L, 30ppm R 2 4.77ppm
L 725 break point A U7®, = R LI 30ppm
HEREREINIORBTHREC A L. Sppm TRk
& 30ppm FRAUREOR: B i 3 BINEE—TH 51,
5 ppm M (5.24ppm BE) ¥4 AV ARTRELIN
7, 30ppm FRIF (4.77ppm BE) TiELIhic.

INHOZ LY, ZRAEAKFOERNEDKEDZE
CLoTTFve=T7aRICEEINCD, BelER
HHESEDIEE LT, THELIITE1dTHH S5 LEL
B, o T, FAREEYMELULFEKDZa Y r—~v =
VIL, EETHRENERDI XY, vAVATRIE
e BB TR I, BRIk S (2B B C
ERER L iuin By,

& i

HIC LB R F YA N ADBRHTTECERE T
LR ofssmz B, :

1. R®yAvA4ra] IUSHTHRERTEREKCHR

L, HEZELRIBEERACREY 4 v ABRHIE L.
BAFVANAEEE, EEBEMREO I EREHRERK
37 U7 (Bl fie125 % C) . minEHRENEEBEA.0
ppm) DRFEYRRIEL A& < (0.43—0.5), KEE
(0.5ppm) D & FINE o F2(0.14—0.18). 1/1,000 &
MEM hE B AT OBRBERIBET, FEE )
LB L, FERMONEES &5 EREERR LD
M EARESRASRAL L e,

2. BYA VA AADOTEMCRIET pH B LOFE
W, WRINEZBENMEEEEY ChoTe. pH O LR
CABNTERIRAMET L, B LERESR ORIR K
EHNEL Tt

3. EPEH UM ER e E ) AU 4 LRI,
HEIRTSINE 0.5ppm, B CAE L& hiz (4
A% 1 4.0TCIDs/0.05mi, log).

4. ERMEKFRORY A YA A, 15ppm FRA,
PSS RIPNC A TE{L e, BREREZ, 30ppmENin
e (A 4. 77ppmA 7% L break point 233 Hiric.

CRPE L IRRIS 14 B TR Se P AT 7e iR [ ek o
U A VAR ] L UTEGLSDOTHS.)
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Epidemiological Survey on Enterovirus Infection (IX)
Virus Isclation made at Three Sewage Treatment Plants in Tokyo in 1976

KIYOSHI YABUUCHI*, KAZUYOSHI YANO*, TATSUMI SHIBATA*,
KENJI IWASAKI* and MASAO BENOKI*

i B

bhibhix, HEMCHRETIHERY A L ARBRR
FFOEREYEESENCITET 2 BT, 1967TELSRV&D
SUNTERN T REEEIT 3\ TR @ Tk 2 3R
LT, 94 vAGMERAER L - TE,

B % COMBREIERCHE Lic, chiiEie
METHE, TAPCHETS VA A AOTERHB LU
BlL, ZOMRERDBAY 4 4 ABRIITOERY X
SRBLTnWB L, FRiiffEhiied v v ADH
BEEEES L, FTY 4 A2 ORI BH7 B3
DO TEBEIA DT I ERE B2 L7 - TP,

ARETLE, 19TOEOEMBREIES JOR V24T 7
F Vo BNRERIZ BT B Y A LV ADTANDHIIR
WMEBE L@l ounwT D5,

ERVER L UVHE

BAEERBUGAT, FEBCAE, WEHER LY A VAL
B R T EERIC BE U 72150,

EREES L UEE

B AR TERE LI Rk B D A v A SRS
FERICLD U

A WG D60k R 2THEE: (459%6) s BEFLIRD ¥
A VA%, WEPLEEO83RET otk (11%) 22 BEF
BRD Y A A%, FISE B O 128 3 #ifk
(259%) BEF 3 ¥R Y A A RE LU

INSDOBRMY A NADTEENE 2B EE2DLEED
T, TFIVANRERL L, FIED L I CRHEOA
Bralinicy 4 v 237, 8Y4 12T EY
LCRHENT, 278, aZy v 3 —~BREY A VARD
WL, FEEDOERTFIANVATH 123 WY 4 L AR

BELT, F48Y A4 AN 3ES EHERE.
F 18y A4 VAT, HEn 1RSI NDLTH -
fo. 1972BBLISROZF0-SWTIRH & h, BIc1975E1tE
EEACEMEBEC TERCSYI N LR LT,
RELFERTH -

EMOSMERENL, B85 EeBY aREY L
L, BB sl 9 ko v 4 A Lyl
Ihieh o T,

LL, FIRLLDTLIEEY A VAOEHNIEE
hBl, FRENDY L VAL o CTH SR
Hbhte, FY, RVFIYALVARBEETZF Vo
BWREFHIC—B L TR E N 5235, 4E S Z DR
THH5ABLIO-1L2AKREE N, CORR2W
THERRET 5720, A2 A nWTRY &9 7
FVREBOTARFICLHRAT 2RV FT VAV ADOEERS
AELU. FOMELE L LT KT AT 7150
2T, FDOI LRI ALY I F VvIBEORGHEI LU
fLEGE TH B 3 BT OAL RS 4694 (6.6%) L\
5 NAEEEE L, THHUIFE U < 25364113494 (13.8
%) OFETHB. KEHICIHBSFITH BB E h
FeDRTH > Te XN THICHREH 6 HENHIBAE %
THARMMC b - TREE . oz ek, 2/
MEEET A& A0ENT 5, &7 757 vBREE22,
Tl X 0 R R TR 3 R T oAS RAD
DEDHILEDOEIL L DHFBTHH . bhbhikZ
76 - Fe228 DN DR T 7 F vIBEHOHHHE LR A
A ABROEBHET, 1:EM%EEE2.2TCID: /0. 1m!,
2 B#%2.0, 4GEHEELITHh o teELHhed
&, BAEY 77 v G E BN D T, iR

* FRELATETTRIT R EMER Y 4 v AR

160 FHERESHER T ALY 3 —24—1
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# 1. HEHRCER LT AL DY A4 L ASHERER R (19764F)
I MRS B OE R CHY
2 3 5 6 7 8 9 10 11 12
# 4 Aps AD26 ADS %> AD CB4 CB4 P2 P2
- A= AD AD B3
AT BB AD56 ﬁﬁf AD3:5 CB4 CB4 P2 CB3
: abs e e . _
% & £ B AD AD _AD %? : P2 P3
Reo 1
%2 R ADg ADS CB3 CB4
5 2 PhR K CB4
(%R AD CB3 CB3 P3
iTm{i%%% AD
%zw@{WM% CB¢4 P2
W om0 R Ukgs P2
% 2 PR {WT%
LK kg
] ot *oo— CB4
b= A ADS cB4 CB3
HiP1()=®UF 18w LA, CBI@=ar4ye—BRESB(4B) U4 LA,
AD2(3,5,6) =77 281(3,5,60) v f LA, AD=TRRETF/ w4 LA Reol= vzlmv4wx
— =g
% 2. P 3 TAMIBEO TR L # 3. TFABENBBHIH LAY A v AD R EE
lidanch o g RV d 3s¥ewR— T v A
RS A NA BEYALANA UANLAR TLLA
YA VA g
¥ & oW =EBE 1 O
P 1 1 1 2 O
3
v 2 6 2 8 4 © ©
” 3 2 1 3
5
CB3 3 2 1 6 O O
6 O
” 4 5 2 1 8
. . 7 O
AD2 5 o
n 3 2 2
” [ 3 1 4 9 O
° ; . 10 O
” 6 1 O O
AD 10 2 12 12 o S
Reo 1l 1 1
ot i 9 3 53 E:O=vA VARSI L2 LT

RSB CANDDERDS . BEEY 77 VRS
I FARCHETA R DA YA LA, BEH 4k
T FVHROFEY AL ATHS S LIEIIhD, =
T v % —~BREYAL VAT B BI2A AT THHER
iz, 7F /7 940RE, 1ALS6 A THlER
, T CEESRRPNCIST B LMD BIAHR B ORI &

LTEERMEY LHTWDLZ LRI b b, 1975
9 B LB T ERITHIT A TR UM BE B
DONWTD Y A NV AERNMFENRROBER, T6EFD
A v Iz Yy FARY A VAFTITCE &2300C, #HAK
BWTTF ) A ANABISENFE LI L2 E N
T3, MEDXSZ, TANLLDYA LAGERRILA
LEBMI BT 2EADOELIGFER Y A 1 ATFHERFAS
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4 RVAET TP VvREHRD
TAKRFRYVZ VA VADWE

B # £ K T
3EUTFOAD 469 349
& A o 7150 9536
%) (6.6) (13.8)
%g%gg 76+ 5 +14 76412714
3 -
6 P3
H 10 -
; B P2:3
F 17 P23
v
A ) P23
£ 31 - P3
(S 38 P1e2:3
H 39 )
By (=)
52 D)
69 (D)

% 5. RERIEEEENO Y A4 A AR S

% MW b
g4 A HeLa Hep Vero Vero
FL "s3" "2 518 ghage MK

#® Y
L S S T S 1
=274
*—BE 5 4 1 4
TANA
7T 7
YL R 10 9 12
v b 1
v A IVA

i 20 12 18 2 3 6

B BB, Vero H462=T44k. ZOftipsa=155¢

IHFIHBTE 5.

Tk DY 4 v ASERBCIR, MR ERE
O 6 BRI L Ui, MR Y 4 L2
HpErEsS LD Lic, 279y 2~ BREVALRE
Fv77 v 4 A% FL, HelLa S 3, Hep 2 O&#
T CcoORHERF L, RYA YL LRE FLYERTOS
WA » & HBRIFTH -7, MO 5 BOMKETLS
xR, vAYA LA CMR METOLSHX N
Fo. SHEY 4 A ADTEOW N & SHERO M ER IR
Bicdcly, TEHEGESEEOMALER TSz LA
HE L.

BERIVERORRREOERERN D, £ OPAMX

HNERMCIST 52 HBERVA A ABRBH T O E R
i, FARFEHET Y 4 A A FERS O OMEERE
ERETHCLCIDIMBTE DT, Kb DD
FEEGT 2 NERDD EEL 5.
% B
1. 19764F 1 —12 I ERH L i Rkt 155 #Eiz o0
T A N AGHERG A I 2l - ToiE R, 394 (259%)
BEBRD Y A M REEH Uiz, 2ORbITE, #V4
UANRI2R (23%), 27V v X —~BEYA LR 4H
(26%), 75 U A NA28(49%), v AT AL AA 1HE
(2%) THwiz
2. RYVATANATBEROEY 7 F v RS —
HUTHRHI N, RV AEY 77+ vBEBDO TR~
DFEYAY A L RAHBIRNE, 6 —38H THoTo. Tk
PeHR O A5 3 U T OIS RO LD 51k
iz k- THS T
3. TIUYoFr—BEIBMBSIOL4MIALRALTH
MHBLR2AEHTTC, TFI)OANALIAND 6 Bk
O C AR DREHI N, FhEho v 4 AR
T, EPICRT ABIRIITRERE R L b b E
z bl
4. vF 1Y 4 L RERICI9724E 5 X OWETSER IR
EMPBLCERCERHI NS, 764133 Aic 1 5
X NFeDBTH - T
5. FTARBBYANARZUT 255G, DY ALA
OFEFEDWIN & FUER LT LI 5D, TEBHRT
SREOMBELHERT 2088 E L.
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1) BiFEE, WARE, RHELT S 3R # P E
%R, 20, 35, 1968
2) EiEE=, AR, LHEBRS  ERFHER
21, 9, 1969
3) EiEEST, MERE, WRET, EaRET  ER
FEBTESR, 22, 35, 1970
&) EIEED, LEER, IRET, RE—F, RKH
BELF, BN B REN  EEATHER 25,
49, 1971
5y AIEEE=, WYUEF, RE-—F, WE W, &H
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Numerical Classification of A/Hong Kong Influenzavirus
Strains Made on the Basis of Cross HI Test

KENJI IWASAKI*

f2:o g

BREABA v IV v o4 AAD BN E UCHE
MEST BN TV B AT Y 4 4 AI21968E1IZ Db
THELUTEBER, Eiic{leagtFeiizil, 2
EAEBEREY A VADRBRTITIRIE I L TE
o FOMIEA OPIRERRIFITY A AR E LTHR
HER 5T,

AV INZVFTALVADTIRERT R ERI
BROFELFF LT LTS, FA—94 L AFIR
W CE O OFMIB LR YR L & Uk ZRITA el
Rk oishh T s bbb b?, RREROR
FHe SR TCHI7E BB D AN BN o 7D T, %<
DOWEPNIEBNBTCK - TR D, ATEUY 1L
ATATHRD G H R E SR EMERBEE T
vy,

X 1. AFBHY A2 28k(A, B) DHAFIRERD
3 WITHIEE
v A NVAKMOTIRER CEEERERED
Dist. AB

=/ (X14—X1B) *+ (Xsa—X:B) 2+ (X34—X;8) ?

EEE, vANABROHATFERE KRN SHE
DD 1 5 & BT B R CEHORTTABIT OBA L
AT, M1 EOHEETHS SIRTOEREZ L L
Tz, UA VAR OTURZR LS/ 2 KO0 b,
ZORPME L » THEUEREBNCImEN 5. R
B{EA #H LT, Sokal and Sneath DGR RIED
YIGHA U TABTEN Y 4 A XA FTHROKBHELY B
s oic. :

SRRAPTERL &L JTik

ABBEIAIILR 1968~THED A v Tz v F T
BRI L7 B 5 WD, SEERINEEE S I ol
SHEU Ty A VAIBKRTH B, w4 VABRZITE LI L
» LT, HAFBERIZY A v AR S-SR KL
EEREER CAR L THREBAER L. TRRRIRLS
WUz,

AFBEY A NAFME ¥ 4 A ABREIIVIRIR %
BIORTEIRAIC KBHERE L CHABER L. 18D
HHERE T4~ 5 YR oy, BRI LER
SBRr U CHmE 2 SHERER U, R Y 4 v ABIRIE
TOBE LY, Fmii— 200 s EE L.

HIBER FmEAR0.025ml, HAFIKO.025ml,
=7 b Y ROBRELEK 0.05ml OREETHES oL
LTI ote, FA—HFBEBREDLD Tlal, FEfHED
B ol-fnEHoH IRt t&5X L, mEs
LWEEY A M ARH T3 5 MHRH I 0 Hsd
HHIL, fE6H IfME L CiidMEss Ui, ERH I
ffiDfE 2 OREECLD LI

SEHERRER U A A ARMOPIRZER OB EREE
TR ARE R o . M1 LY A4 L ABOHA
PURMRE B I HOBENA L LThD. SHiEXE
NiBHOFO 1 REWIBL e TuE Kleld
Lt 3 RICOBERIE 4 IRITTM D Fh & RBHNTITEN
LT Th B, REIDOJEMIS, EhFhoFm

* BOREBL AT SRR AR MR U A L ADTRR

160 FFEHIER T AL I—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24—1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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= 1. ABFBIA Y I Lo v Y 4 VATITHROREEH T 2R

FunE (=7 M VBFERE T A L ARE)

- g W16l 213 295 283 217 289 256 255 267 268 274 276 272 270 299

B OH K OB K OH OB O E K HE HE I ;‘7{ #e

M X O OA ®¥ " OE ®E ®H W ®E ® r R
E§ w4 2 494 494 1 452 452 364 825 462 470 593 680 20 3 22

/68 /72 /12 /72 /13 /13 F¥/73 /75 F /75 F/T5 F/15 F/75 /75 /75 /76
A T2/68 0 o0 -1* -1 -3 -2 -3 =1 -5 —6 —4 —4 —4 —4 —5
B BE494/72 o o 0 -1 -3 -2 —4 -1 —4 -4 -5 -5 —4 =5 —5
C HEARL/T2 -4 —4 -2 0 -3 -3 —2 -3 —6 —4 —3 -3 —2 -2 —4
D @Hp452/73 -3 -3 -2 0 0 0 0 0 -5 -2 -2 -1 0 0 -1
E HR364F/73 —4 —-4 -3 0 -1 -2 0 0 -5 -3 -2 -1 0 0 -1
F #m82/75 ~5 —-4 -3 0 -2 -1 -1 0 =5 =3 =2 =1 0 0 =2
G HW462F/75 -5 -5 —6 -1 -3 -2 -1 -1 0 0 -1 0 0 0 0
H HEF470F/75 -6 -6 -6 -1 -3 -3 —-1 -1 -1 0 -1 0 o0 o0 0
I BEE593F/75 -7 —7 -5 —2 —4 —3 =3 —2 —4 =3 0 —=1 0 0 0
J HEE680F/75 —6 —7 —4 -1 —3 -2 -2 —2 -2 -1 0 0 0 0 0
K 1L3%420/75 -7 -7 -6 -3 —4 -3 -3 -3 —4 -3 -1 -2 0 0 =2
L €2vYy73/%-7 -7 —6 —2 —4 —4 —2 =2 —4 -3 —=2 —1 0 0 -1
M HE#R22/76 -7 -7 -5 -2 —-4 -3 -2 -3 -3 -1 -1 -1 0 0 0
N Hz659/77 —4 —4 -5 -1 -2 -2 —2 —=2 -2 -1 0 -1 0 0 0
O FRH663/77 -5 -6 -7 -2 -4 -4 -2 -3 -3 -2 -1 -2 -1 -1 0
FLEEE a b c d e f g h i j k 1 m n o

SRR A L ARERN T AENH T (MED

LA CHESNCENHE IMETHY, Thdd
MR DR R Y A N ABROFURIEREET TS, v
A A AP OFUR ZEFIL 2R 2 S OEHECREY (Ei
DRAD Ed D i, By (B0 5miE) wdEE
END, FIEEERRERERAOCHENH I HoEy &R
LT, M1l URsrER 2 EWTEH L.
ABBRY ()L AKROKBNSE HEE R T
FUEREWIEE 20D Y 4 A RARROFEFEDE LS &
YT 5. EHHREE LR U CHREREOE v
A NRREEE, RPhDREEEDTL O RERBPERIED
BT ERERERE R ICE U CREBRSEr BT
ofe, HEERERY, Sokal and Sneath ¢ Weighted
Pair-Group Method ##EH L Tl ot 7P, BEE
B, mve.—4 HITAC 10-T % LTH i
W, B w7 AERICER L ik TR R B S
YA BLIE L MR &2 .
SRR &8s

ATWIA v o V= vy 4 L AISHRETIEE L, R
VA NVAKRGRE =7 MY miFEYHEAY TSR o
REHIRBREHYE 1L Uiz, EBRic L Ll
WH IO EN 3 MOk DK LEEEH I BRSO s
&, 2HEPE—FMULAELERHELELDOTHS. El

L U BEBRR RO E BT 5, U cl5iky 4
WAL 3 — A BRCRFITC & B M EHE OBINE i3 | X1 &
DT L. 0L 5 iR ROBE &
F ol ERETH -

F1OWRY A NVRA~O DI, Wb a~0D
ISFESTAIE 2 WHE U & Uc ISR T e FURSEM 2 i X
TCWBELBZ ETHES., Thbiph LFlniEo g
FER S ERA—I W LE L TELY L DR UE,
ENLFUME A REREL T HERD B,

# 1 DEBEE» DI Y 4 A AFRR YIS L& L
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Scanning Electron Microscopic Observation of
A Type Influenza Virus Isolated in 1975

GOICHI MAEKI#*! and TADAHIKO ITO*?

Morphological observation was made by the scanning electron microscope ASID attached to the
JEM-100 B, on influenza A/Victoria 3/75 and A/Tokyo 470 F/75, which have been partially purified
by the centrifugation. Virus particles adsorbed on chicken erythrocytes and an aggregate of the cells
were also subjected for the observation. Results obtained are as follows: 1) Both spherical and
filamentous viruses were remained in the supernatant fluid by the centrifugation of the crude virus
suspension at 1,500 rpm, however, if it was centrifuged at 10,000 rpm for 30 minutes, almost of all
the filamentous onés were sedimented. Spherical ones in the supernatant could be observed after the
centrifugation at 38,000 rpm for one hour. 2) When chicken erythrocytes were added into a virus
suspension in a concentration of 194, both spherical and filamentous ones were adsorbed on the surface

of the cells at 4°C. 3) The Cr shadowing, carbon and Au-pd evaporations applied on the samples

which placed on a thin collodion membrane were proved to be a quite effective procedure for the

preparation of the biological specimens.
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Quality Check of Drugs(VI) Cyclandelate Capsules

SUTEMI SHIGEOKA*, NORIE MIYATAKE*, SHIN-ICHI UEHARA*
and EIICHI TAKUBO*
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b, 7 b vENLZERLUEREC 20ml 235, =0
W2, 3, dml FEMECE Y, FNFRICAHENERD
F ik @0 bml FIEMECINZ, IBHET b vEinz
T20mi & L, [EERET5.

SR SO0 Ferv b, FOBEERVIBER
BolkDb, 37 erBlEANAMEEEL TR D H
L, ZH7 e VOBEERXED, TIBROEEENLOL T &
NDONEYOFHERLZRDSH. LD HLEREWEIL
EHTHEBERARE L, CD & L C30mgiEy B 2555
WD, 50ml OHEELERE AN, AHEER ©
3@ bml ZIERRINZ, THERT & v 1imi %
M TI0SMEEL 5 Lizob BOSHEL, LBKYR
e+ 5.

R R, RO 2pl B GCIRIEAL, WHE
WipEHE COOE -7 EhE D 1 1 7 erdd CDDE
R B,

* BRRESSI A A e AT L R R e Rt

160 HImERHIEX E ANT3—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24—1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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GC D&M Bt Ry u~< 75 7 5APTF, # 5
4@ 5% Silicon SE-30 Chromosorb W (AW-DMCS),
60—80mesh, Smmx 1.5m @10% Silicon F-50 Chro-
mosorb W(AW-DMCS) 60—80mesh, 3mmx 2m (I}
EHAZ v FTER), b7 AEED200°@230° A
ORE : 0 T 2HEX DH30° H—FRE, $*+«Uv
—H A+ Ny d0m!/min H, 40m!//min 285 0.9//min

EREORE

CD F&kOERHEVELT, —EBEO7ALY - =
A ) —AIEEEML, ML T~y FAHE 3,3,5-b Y
AFyTa~Fy ) ARG REL, BEOTAH
) R CHEEST B A END S, EOFEREEIER
THEE, B DE ~F L ERY w kAT CD
R L0 bEHEEHEEL, BEWCOWCREEHE
HOBETERTSH. Tk ) FRET AT ATDE
REDORGEE I BAOERECA GAEh TV 50,
- LOBBEOMEBAIIOT v Y E—EBRin gL,
RSB L 7o DB 285 O LR FEO TN E B < 7o
V=854 nERNT BN ETERT ABRY LT
HT 52, T BURBROTIRZFE Cmidksma i
E27, FRBERRANTSSD. QHHSET %
AL, ZOBENETHYELERT 58 E
%, WL IFIULY v 7 AV —RFHETV, X HIEDL
SHEE L AEE L DIEL, TEBIEHELNKE L
Db, BEEEEL, —EEEDOT AL VEML, hngk

0.

(Absorbance)

5

1977

\
N
"\.'.
250 270 (nm)
Fig. 2. Absorption Spectrum of Cyclandelate

and DL-Mandelic acid
— Cyclandelate
--- DL-Mandelic acid
~about 350pg/ml Solvent : Ethanol

I 1T
1 3 1
2
A 4
S | W N {1
3 5 3 5
Fig. 3. Gas Chromatograms of Cyclandelate (ml'ﬂ>
1. Cpyclandelate, 2. Pyrene
3. Phenanthrene, 4. Unknown

I : Silicon SE-30, column temp. 200°
I : Silicon F-50, column temp. 230°
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U TR SR 21T 523, SBOSHE, A8 TilkiLEh
ORI IRTERR, EHRCBIT L T 2B R
T ACHEET B, FRRECBET B, 5 X OEIL
DTS DO 2 OB RAE R T 2L,
TR =RF N EFREHMTHEENTES, TR
CET sk bich, CD 0S4t =—~F, Jun
F o LGOI CIBET S < v FAEE CD L 524k
GHET B o ERTE I\, CD OLEERNCER
THZLREEETHS. BHATBRRICL DEELELD
n5sa, CD ORsEmIR (Fig. 2) h~v FABCE
KT BHOTHD, WROEMAK L - T CD OLLER
MCERT % Z it biots, i CDEEnE

ETsatEhRAMRERD, Fig. 3 ©RT €~
74 (UTFTe—274BELT5) ML, 203Dd
T—FN, JuunslallEBREL, CD & O
Tl DI EL D, CNBDIENBRETA VTN
B, 3,3,5-F U AFAvTuasy ) ~AOEESL,
2O~ 7 LIpENS CDRSRERTE, EHHTE
BEoRGMENTEE GCHEERRET L. F7c CDIXE
W= AT ATHB I, HiiL GCEESOEHETY
FRABLEZS.

BRER - HH4E : CD B¥ERE < DiRL GCrmEAL
iR, HEELEREDD ZREENEDN, BR
S BIFTHB.

HSLOER Fig. 3 RT LBV 2B DO I T Akl
DWTHRE L2y, WihE AWy CDXHENETI

ELBLEEELC Y —7 4 B E CDIISHL, &5
ML HFTH T, FZDO2FEDH T £ TR~V T
M 3,3,5-h VU AF v Tua~Ed ) — TN b EE
Ewis b
BRELUEE

RO 7THTHECOZRRLUIEE, WiIhd CDOD
ERREN TN OMERTESORRITHEL, ¥~ 4
MELIZLEAETDENT W, LU CD I Seri il
Ak, CD R B E IR Fie REFT
SBTAWHEELDD, COBELBE~7 4B
VEET B <Y FAHE, 3,3,5-bV AF Ay Ta~FY
) —VOWEERZIY, CD OAYERTHZERER
L LTCGCHBEERRHL—GDORER B, -4
WEOBER, EREHFT OIS ERERNTET
FETH 5.

B O AECELCEERRERERLTTE
TR EE R T HERASH, AAMUSERREH, &k
DR Bl b TR EE R B O 4 WL 7

(AL IETIS 4R B Mo R e i [RER D
E e AT Bl O—HE LTERLDD
THD) ‘
v 3
D HAXEEDER : FiEESE 20 Bk 181,
1973, BEERMEM



WG TR Ann. Rep. Tokyo Meir. Res. Lab. P.H., 28-1, 62—65, 1977

x= oo H

T OE 8

o pH & B B E

o o MR

Surveys on pH and Osmotic Pressure of Commeicial Injections

AKIO SHIMOHIRA* and KAZUO NAKAZIMA*

1% B

PEHINE, BT H DV e B L P EHE
T B EHEOMETH DA, BT Tl EIR A~ DY
WEEREERIN TN, RAHL? AR RTS
EREHrh i 1 608 G BB EiRia L, SR
Bl YEA 2R B WRE Lo R, BEiaERTO
BEREEEL LU Ch5, SHRITHESY ISR
THREHOBELHEL, FOMIEREEYRD T
5.

—7H, ERFO pH 2B~ mEo pH ©iEwe
L, BEEREBRIMBESHETHB LY NEEL
WEENTWB, ERBIORERE, BE, ZEkoR
R, ZhbosBREE» LN CEYREES Y
Bl Wb oRELTFHHNS.

SHEbh b TR 146 Bk (333 o
PH I UBEELXHAIEL, IOERBFENEE CkA
BT L ORRAEE) oty ET0
HIR BB D THET S,

2 B o =

Bl ER50~51EBI 1T B B B IS —FT I Ak
TR B Aol B THREST HI 146 Bt (834D %
WOBE L L,

B PR L OREER Y A,

¥E FEBEWPH ~—%-HM—5 A%, 7 Fv
ARBEEFWHOKEBETIE), V=22~ R3EF5100
A FEXERE), BYEEEEs v~ b5 76330

pH ofile RFEERFMEHBED pH flEike X
b, RN 2ml 2L hAlELK.

BEEOCHE R ml L VD RKEABRTEE &b
BEEZHE L. BT TFhERFIPEHOEE
B (ERELURIEER ) CRSTaEmyaEML, =
DOEFEERHE L.

KRETEBSIUREEERCL2BIEORE H
PU=ve FTIVERK BRI e~y v Eg
W, BIOBREET b v vEHED 3 BT TORA

[ETHs X CRRERIC X » BB RE L, RKicHh
IHEBY 7 = ve FI3 VvEK, EHErh 0w s

W, BIORVOATAL—AERD 3TEYTL, &

1 RRBIME, 2TEES, )03 BESOHEICOWT R
2YRT L BT A HIE L.
RYDILTILA=IOEE NvorTira—LiR
& ) — VICYER L T500~2500ppm (500ppmERFE) Dk
BIPL, B S CoWCERR R < b T T
4= (UTFHLC &g T WRERERDE, K
R A X ) ~ATIEEERLBR & L, B5EK
5pl oW T HLC #fTe VBRI D ¢ — 7 Bk
L RyOATU—~AVDERYRDI.

it A5 e AF VL A2, 6mmx50cm, FE
TAH : 7 AB010, 7 F AR @ 5=, WK : #
& 7 —o, FE: 1ml/min, BHEF @ BIMERICOEE ST
JEE254nm), R : 0.16 Absorbance unit full scale

HBRLESE

pH EHHO pH oW TR ZED 13HEL 0
TR\ THHE LR, s & 3 £ <
PH 1 235 pH 12 KB L BEIASHHERL, @Bk
ROHFR T VERL D2 NEHEL TS, SED
WEER T, pH 5—6 R IBFL, Thie-sL
LcHi# OB D S EERY OBRELL T ("
1). pH BpEIHEEASHEN TOWBIREREE 25 & (&
1), pH 2—4 IR <A X VIR, FEBA LT A
VRS X ORI T kA VR, pH 9—10 X
T4 0 VERETH - TG pH BICEHES
URWERER S BfED oo, ZRHBERY 7 = v
FZ 3y, 24k pH 3.8 BL06.4 GRIgEpH 4.0
—6.0), B{LAFBMF*A L v A b AT 7 W, 1
¥k, pHGE. TR PpHIE5.2—6.5) Th oz, Tk,
EHANTIE R IIEG L CEACERERT530T, %
O pH 75 X MLFEOEICE W Z EBREF N THEWS
2%, BERO X 5 it BN 7 v U DR R H
RALRTWS. SHRUKE EOMERR LRI & HIZ

* R ES AL AR BT IRAT B L I R SR L e B

160 HEEHHEXE A3 —24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24—1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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# 1. WHGERHIO pH & REHE

63

A H & 2% 5 0 % GRS mownes
O B A Tox J NN E X — KT 10 8.2— 9.2 8.7 *
” ” J 20 8.2— 9.2 8.7 *
iR gell A N ¥ Y v ¥ % ¥ D 10 5.0— 8.5 6.8 726.6 2.6
” ” TK 25 5.0— 8.5 6.5 1625.0 5.8
” ” F 50 5.5— 7.0 6.2 2966.0 10.5
FEph i A A HWMrsarsia <Y Y RERE Y 0.5 4.0— 6.5 5.6 248.0 0.9
” . G 0.5 5.0— 6.5 6.0 172.8 0.6
BT B W BE ST e s 4 v B WK U 0.5 3.3— 6.0 3.8 250.2 0.9
” " K 1 3.3— 6.0 3.9 337.3 1.2
” w X 1 3.3— 6.0 4.8 65.6 0.2
” w D 2 3.3— 6.0 4.4 126.0 0.4
g v Al WMoy e oY v ¥ W OF 0.05 5.0— 6.5 5.4 281.6 1.0
” w TN 0.05 5.0— 7.0 5.5 284.2 1.0
e A& 3 VE HBY 7=ve F7 3 vERK Q 1 4.0— 6.0 3.8 283.2 1.0
” ” R 1 4.0— 6.0 6.4 258.4 0.9
” ” R 1.5 4.0— 6.0 6.0 272.4 1.0
” ” TN 3 4.0— 6.0 5.5 318.6 1.1
T v ¥ — FHE g Y ¥y v ey AT 4 ¥V« TH 900.1+0.2 7.2— 7.8 7.4 308.3 1.1
” TVFAVFVE)TYE=Y ARNEE P T 60— 7.4 6.7 689.2 2.4
” w TU 2:0.1-0.2 7.2— 8.0 7.3 354.0 1.3
oo A I/ 07 4 Y v ¥ EH W Q 2.5 8.0-—10.0 9.1  117.7 0.4
” ” E 2.5 8.0—10.0 9.6  122.7 0.4
I %8 3R R A WMo oo o4 & v oE OB W TN 2.5— 3.5 ‘3.0 261.0 0.9
” “ TI 2.5— 3.5 3.2 390.6 1.4
T OE IR §E R M A F 4 YR K Z 10 3.0— 5.0 3.3 295.0 1.0
” w A 10 3.0— 5.0 8.2 287.3 1.0
BEeaIvHl B & v & 3 v ¥ 8 W S 4.5~ 5.3 4.7 385.6 1.4
” ” TO 4.7— 5.7 4.9  449.4 1.8
” “ \Y% 4.7— 5.7 5.6 441.1 1.6
” ” TA 4.5— 5.3 5.1 465.2 1.6
u “ W 4.7— 5.7 5.2 291.6 1.0
moo# A FAMBF PV Y s EHE B 10 6.8— 8.5 7.9 1082.0 3.8
BEER AR REEAZFEFFPY Y s Y HE O 7 7.1— 9.1 7.8 1485.5 5.3
gk R AR BKEMFEAMeA b7y VEEE L 0.5 5.2— 6.5 6.7 344 0.1
RO A g o &2 F A v ¥ K W TI 6.7 3.5— 5.5 4.7 398.0 1.4
” FryuvEe 7AIAEY BERK C 5:0.2 49— 6.0 4.4 471.8 1.7
TERAE AH ~ ¥V = v } - VEHE N 20 5.0— 7.0 5.6 1153.6 4.1
HoOoE A ¥ ¥ Y b~ A B H W® E 5 45— 7.5 6.4 3443 1.2
” TPy BY 2 v B BEHEM X 50001 6.0—75 4.5 200.6 1.0
RABRTI/VBEA vre b~ 7 3 7 @EHM ¢ 5410 55— 6.5 5.7 1182.9 4.2
" ” C 5-3 5.5— 6.5 5.7 570.4 2.0
" o2 s @B B o #® M 3 55— 7.0 6.0 275.4 1.0
n ¥y U b~ T I JEBBENK M 53 5.5— 7.0 6.1  669.6 2.4
i % R A # var bt BREEHH M 5-09 55—6.5 59 540.0 1.9
” Wk + U oY oAWK W OH 0.9 4.5— 7.0 6.0 277.6 1.0

ESEHAOS B RAMONR LT

* RIETE
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pH

B 1. WHKERFIOPH 1468k
B OBFIIRARE, BRI LR

0.1 0.2 0.4 0.5 0.6

BREE

® 2. WREMFOREEL 141 #dk
R OBPCFILRAEL, BRI

HIRCEEL, BOEENALELBbhs.

BEE BRBHOBEER R AEARRY 1 &
LTEDETEDLIN, BERIET I LR TWa.
SR BHEHAIOREELYHEL KR, BEFEL
1 DLDRHEERRNTEWEFEL TS, SEOFEE
THFEFRBRAMELNA®2). ik, ¥RBIVE
FEOBRND, BEFELN 1 X)L TW5 D
DHHoTe. BBEFLOE NS DIRHREBRNT, AL
E U VIR S.8 55X 0005, REEKEF MUY aBE
W 5.3, FARRBMF VY AR Thot. B35
FEOEWSDIIEL T5Z LIXREETH B, Bndo
RN P Y LA EOSRCRIC X V FERIL TS 2 et
TEETHS. TORA—FEFHOEHFCRELRRD
BiroTWBHDRALNTHNBEDTEL), ThFh
HRNOEWEREL T, 2oREEZHEEL GE2), K
s L. Z0BR, BEEL 2 UTA119%EH D,
FO, 2TREIIARREIRE CH B HWE L CHFRELE
NTWhi, UL LERLE R TN FIN 188 EH
ofe. il By, 168 9 kTR TOEHAY
WELTHYD, 6T TREE, 14N
DRHELTHASDERBED DR D7, LA,
KBEOERFIOPIL, EHHCERLLTENTS
TENEE LW EEETEINTLD LS . BEE
B 1 BRSO, MKEBEIhIHEIRIEE
G OEIC 55, BEOBATEREEOERIEL

# 2. BHOREE

3K # 8% BHTE mosm/kg
B+ bY Y s 0.9 282.1
A ¥y v 10 580.0
W7 arla<P v 0.5 27.3
=4 A= - I 0.5 38.4
” 1 68.2
” 2 129.4
ey vy v 0.05 3.0
EEY 7 =2vEe FFIV 1 62.7
” 1.5 94.6
” 3 170.4

VYV e YART 4V e
TVFNYFVES TV 2:0.1+0.2 289.
«'E:.\?.L\ﬁﬁ%i

(=]

77«2V 2.5 110.0
. AN S S 5 239.4
WA ST 4 v 10 295.5
H B s 7 IV 0.5 39.0
$ ¥ Y b — 5 342.7

B 3HI 0 & B IS VBRI OMR R L Te



o

b, BERE, EENARELEDLRS.

RO pH BLUBEE SIRCABCEAZINRS
o pH L BEFOHERRE L AB L, pH 5— 8
B4R B4R (84.496) BV, 1 ITHMEMRTES > T
B wE Bbh s, pH 4—5 010k, 74
A VETEREEE N TWAERT 7 IV ERIET A
A YBE SRR TS o o BEFEL 0.9—2 1% 64
Wathrhsetk (87.5%) H b, JTEHEIT O THE
iswWe Bhh3. BEEL 4O 8B, ke
Ty e Y —RRHRE LTRHWSNTE Y, FmER
CEERSIND L, ORCL D THRAEERENS
DT, FHEOEHKICHEL CTHEIIRLbRWEED
hs.

KABTESLURSERICL2BBEARE HBy
Ve FT7 I VIR, HEEY v T a~ D vV ERE
BLUBRT b a2 v EHEO 3 Rk >WOKERT
BB X ORIEHECL ) BEELTHELIER, §i2E
DB KE IR L BN, %2 Tl & L ik
HEBDEWELF ) v ak Ly rFra—n
Wk B8y T EOPFMER B vk o TN

# 3. KRB THEL L ORFERK & 5 BEED L

o

25 m0sm/kg A.B.

REXGRA Rl e SR

gg%7=th§iy 258.4 115 1.5

%%7“”7”‘9V& 172.8 67 1.5

WEET b v Vs 284.2 296 0
19%D.H. 62.9 67
0.5%NaCl 155.3 159
2%A.B. 176.7 10
19%D.H.4+0.5%NaCl  218.6 231
196D.H. +2%A.B. 235.0 68
0.5%NaCl+29%AB.  343.4 170
403.8 233

19%D.H.+0.5%NaCl+
2% A.B.

A.B. RvoirFia—iv
D.H. EMS7-2veF73Iv

%

o 28-1, 1977 65

FORR, RvPATA =ML » TEBFCRESY
ETHZenTWobN, T HLC R BRYPLT

VvE-VEEERND, B2 BORBIIWTRI NV Y

TN NREFEEINTEY, BECIEEINTY
mhhote, ThbDT e, LEE 2RIk 5BEEH
FEOMBEITERE ROy S A T2 — OB k
BHh0EEZ HBNB.
it 3

PH X X OBEREOEM M OECHE L TEL T
N TV SRR, EbiHRiEEERTICt
FTODL L bR, SHEOERERNDRD
L iz Lz bhilc

G PH IR T A& 7 PHERE T2 Blkst 146 fuid
F3RES D, RESHEOBRILEL BEbh5.
BEEC DWW, AREER TH 5 R R 2SR
EHIE LT3 b D202tk (67.5%) &b,
WELE S SOIME Lic il bicw e Bhbhs.
RIERI & 5 @BBERRITE b THBOBRKCHl
ELELFIRADH Y, BRREL SRR EEbh
B, XvYALTLa-~AREOEREENEYEETS
BEHACOWTHIET S Z LY Tl e BEhh
3.

R SEoEITcslzy, RRIRECHRIEZED
o R B R R O R R L & T

% [

D oA 3 FHEKE, BEEET  B4E AL

KREHWERE, (1), 173, 1974

2) &E B FEEKE, SEHET : ATEEE, 16

901, 1974

3) MHEKE, BEHET, Ko K FEHLH b,

16, 1669, 1974

4) BARFESR S WETHRRe 182, 1977

KEEHHA :

5) SR04 BTSSR, 17, 1037, 1975

6) SZARICY :ibid., 18, 1055, 1976
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Tetra Alkyl Lead ard Aromatic Hydrocarbons in Commercial Gasoline

TAKETOSHI YOSHIHARA*, KIYOSHI TERASHIMA*, ITSUO TOYAMA*,
CHIYOMI OKUMOTO*, MACHIKO NAGASHIMA* and YOHYA WATANABE**

& =
Hids L O BB & REBTEEShCw»
BETARAEE, AVIVVREET YT v 7HEIE LT
fERENTWS, UL, BFI45EEANET O BHE)E
A A & BB A N, EVRBA46ER B % |WIE
U, MZEAESR—RAAY ) vy FOMT A2 V458
EEOBES 1.3cm?¥/l 55 0.3em?/l Kitdic, &b
CIBTS0EBREESOREIZ LD, L F—HV Y v
b X, FOBE, W7 AR ABOBMENMET
THA YR VERED BT, JtERE v JiERRE
EZIN TV BAEBHERICKBAOTRME ORI EE I 1
Fobo®, 2 5 ITIERN 45 FLIREAE ¥ TR OERHIT
L OWRA Y Y v DM T A A 4EER BICOWCHRRE
RO CE LD, BRATERRTLA 7 & vlidiERT25
TDCHBERTFRINSHFEERICKEORE, Bk
I L O A FA T B U T v VRO E & OFEE
AT, REREEFRRIGKIRS a2 BT, 5
BCEDOEEERAE LK.
2R o I

A HIREEEAL Y ) v

B BER BeERT 330088 Ay,
1) $AREYERIIR © RYERSS 165.4mg H/KICIEA L, HTSER
(1+1) 0.5mi &¥mx, KT 500ml &35, 2) RiEuErs
W ¢ ARMERGR 10m!, 15mi, 20m! 35 & OF 25mi % IEfE
e D, TENERFEMER T 100m! &7 5, 3)HE
BV 2 0.2NHEIb A V & A —INEMAW. T 54T
WE A, 204—248° AR5, 5)FERRKTE
TEHEYUE « Table 1 RT~% 4 v IEHK.

BE (BEE-F0SI7 - PAEP—8E, #
AZa= 574 - i IAG—8T, BEHGC—4B
MZY,

Standard Solutions of
Aromatic Hydrocarbons %)

Table 1.

Compound ST-1 ST-2 ST-3
Benzene 0.5 1.0 2.0
Toluene 1.0 2.0 4.0
m, p-Xylene 1.0 2.0 4.0
0-Xylene 1.0 2.0 4.0
m, p~Ethyltoluene 1.0 2.0 4.0
o-Ethyltoluene 0.5 1,0 2.0
1,3,5-Trimethyl benzene 0.5 1.0 2.0
1, 2,4~Trimethyl benzene 1.0 2.0 4.0

w7y L ELRoRR 15° TERE S ml 2ERICL D,
$Tl bml 36 S UMERS Sml Zhnz., 1RRMRMEENTS.
BHRABEe - EBL, EREEI VT~ T T AT
LB, wEIEER L OUEERE K5 ml 30T 3 mIEE, Y
WEZODED e — VEB L, MEEDEELCDD,
FOEBECE L, BBERASETS. BHIRERKR
ZH 50ml OFEBHERE L, —0.5V DK~ T w
ek —VEMERC I DERL, JIS K 2255 1I© X
D M= AN HR AT B

FERER(EAREORE ROBFEELETHEL, ©—
VR LD ERET S, BEIRMBEE CAx v T
FRT 5.

1) #MiZ&2G—8 % column : stainless column 3mm
X 2.25m, 259 Dioctyl Sebacate, Shimalite 30—60
mesh, column temp. : 50—140° (rate 6°/min), detec-
tor temp.: 170°, carrier gas: N; 60m!/min, FID
gas flow rate : H, 50m!/min, air 1.0//min.

2) BEtGC—4 BMZI! column : glass column 3
mm X2.5m, 309§ PEG 6000, Celite 545 60—80mesh,

* BRRUES LM AER SR L R R B R e R

160 HEEHHEREAS—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24—1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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column temp.: 100—140° (rate 3°/min), detector iz fe. EORR, FERRICKEOMER LOE

temp. : 200°, carrier gas flow rate: N; 40m//min, BT Fig. 2w pRmT 2k, T I7advy vicown
FID gas flow rate : H; 45m!/min, air 1.0//min. T 48F38FEIE 5893596, S1AE2TRELIFH932%, L £ = T
BRLER = HV Y VD - TULENTN24%68 L T22% T, s

W7 IR BI4SEMBEOM T V5 VIREFRD TR RAE NS D LRED b, FCRETRE

R Fig. LIkt 2 50, SAUHEEEED 6 Bic AL RV E ENTHWBEY Prz vk sy
REEENIV K L F— AV IV VEREDBVTRTVITEAY VY OEERIFOMZIELTEL, AV vhoFHE
Y v ENRFEN26HIC OV CHlRE L F i B, fiET BERIKED R Z DL TED TN B L THD.
0.17cm?/l, 1£%0.39cm®/l T, IBR 7 ALRNZIh BRI A Y Uik, EBEFY Y v, BSmEsv Y

TR U < 42 o oW CflE L APl then VB LOEMEBEA Y U v OREI L - THESNY,
0.12cm3/l L% 0.25cm3/l T, =@ 2 # FRCER ZD 3 FHOMURNDAL L D BRI RGEEINTEET,
EABIT LIRS B Th B, FEFI464E 1 RIsBif F— s =0 — DR TH » THEE I L OPRART LD
TN FNERSETRICOWTHERE LIcRIE, TXTH By, BEOEMIIED . BII47EMBBMS14E
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Fig. 1. Transition of Tetra Alkyl Lead
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Fig. 2. Transition of Aromatic Hydrocarbons
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Hygienic Chemical Studies on Household Necessities (I)

Gaschromatographic Analysis of Butyl-Tin Compounds
in Polyvinyl Chloride Products

MASAHIRO TAKEUCHI*, KOICHI ITO*, KENICHIRO MORI*
and HIROFUMI HARADA*

A gaschromatographic method was developed for the analysis of dibutyl-tin and tributyl-tin com-

pounds in daily necessities made of polyvinyl chloride (PVC). Samples were dissolved in 50m! of

tetrahydrofuran under reflux for an hour. Dibutyl-tin and tributyltin compounds were extracted as

the chlorides with 50m! of n-hexane from the solutions to which 100m! of 1 N-hydrochloric acid was

added previously, and determined by gaschromatography after the clean-up using Florisil column.
Conditions of gaschromatography are as follows : 1.5% SE-30 on Chromosorb W (AW-DMCS), 60—80

mesh, ImX3mme, 140°, N;z; 60m//min, detector; FID.

Dibutyl-tin dichloride (DBT) is usually too

thermolabile to determine by gaschromatography, however, it was found that DBT gives a sharp and

reproducible peak under the column maintained acid by injection of hydrochloric acid. Therefore, in

this procedure, 3¢l of the final solutions was injected with 1¢/ of hydrochloric acid « acetone (1 : 10).
The recovery and the coefficient of DBT were 93.8% and 3.29, respectively.

& B

#YEE =1 (BT PVC &3 RN T T
o ARE OB EHIET e, a0t
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BDBHY, TAVH, AF) A, T E4 VEOENE
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5, LAETHEEEORED S & i v #kEiH®
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5. LEOBEN»D, EEBIXPVC @iEFOS TF L
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HERBIBEOB VMY FFALRXBFEEDOT R T v <
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&5,
5 B

1. & B

B GC~5A T (GKBAA v {LHISBNE) F R
ryu=<b75 7, Al EPI-G3 TR SIeER 36k
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B L.
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PITFNAAS w54 F (BT DBT &ig3) {4
YAV DBT (EFELED 100.0mg % n-~% ¥ v TIEH
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FI3K) 10mg % 7 v w b s 100ml Sy Ui,
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RS 2L, Fo—%E GB¥ 1—5 ) %200m!
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Miinged5. ¥, AAEWE 300ml Se — rEBL,

RE
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Y Cclo

@ O

0.5 S

RO

20l O @]

(8] O
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A B ¢ D E F

Fig. 1. Thin Layer Chromatogram of Organo-Tin
Chlorides Visualised by Spraying of Dithizone
in Chlorofirm

Layer : Wakogel B-5, Solvent : Isopropyl-
ether « Acetic acid (100: 1.5)

: Dibutyl-tin dichloride (DBT)

: Dioctyl-tin dichloride

: Tributyl-tin chloride (TBT)

: Triphenyl-tin chloride

: Tricyclohexyl-tin chloride

: Seperation of A+B+C+D+E

=Reddish orange, Y=Yellow

mEHQOW
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SO THF T7 5 2 2 2P iR gdgiznb, -~
&Yy 50ml Himz BRIT 5. DWW, IN-H 100m/
whNZ 5 ML <IED BA, DB SIEEOSEEL -
DB, LEESERTH, DWT, v F )~z —
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VP T AL, WERY S LD 5% OF
TL, 80 THF CTEEZHRCABRCEEL 20,
B=~F G Ve F T —F 0 (3 1 1) 30ml % 2mi/min
DOFLFTHT. DT, U K 2 DTS -~
VemFz—F - BiE (75:25: 1) 50ml % 2ml/
min OFECHT. WHHKE Kuderna-Danish Vhimee
T2mILTFETEREL, n~d v C2mliciEL T
b, PNEEYEER 0.5ml RNz EAL, chaalk
BRET 5.

D BWEoORISS 7 4 ~lckBDEME RABIERS—
10p YV AXAERBE AR L, B4V T
v — 70 (1.5 2100)C 10em BRI 5. DOWEC, ¥
FVV e TJaa s VAEREBEEL, Tl - TEE
LicA® v b OGRS IO RE HAEEREDO AR » b
s U CHRET 5. Fig. 11w DBT, TBT L% 0D
BOBWAX IS4 FOBE s v~ 75 s2%77.

D ARIARMST T4 —lckBEE RBEHIH
A 7ay Y)Y ORERAL, EHLIER. T b ViR
Wl WAL TS, FAZu< I CEAT

A
C
B (230°)
/| DE
)

0 2 4 6. 8 10
Retention time (min)

Fig. 2. Temperature Programmed Gas Chromato-
gram of Organo-Tin Chlorides
A—FE : Same as in Fig. 1
Dotted line represents column temperature.
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Fig. 3. Calibration Curves of DBT and TBT

X—x : DBT, O—O : TBT

Conditions of Gaschromatography —
Column : 1.5% SE—30 on Chromosorb W
(AW-DMCS), 60—80mesh, 1mX 3 mmg,
Temp. : 140°, N;:60ml/min, Detector :
FID, Internal standard : p,p’-Dichlorobi-
phenyl
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1 2 3 (b)

| NUJL

2 4
Retention time (min)

Fig. 4. Gas Chromatogram of Standard Solution
(a) : Injection 3u/ of standard solution
(b) : Injection 3u/ of standard solution toge-
ther with 1zl of HCl . Acetone (1 : 10)
1:DBT, 2: TBT, 3: p, p’-Dichlorobiphenyl
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3 L 0t DEHP 1000¢g/ml ~% ¥ v {§## 1 ml &0z
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A\ /A

Y

0 50 100 150
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Fig.5. Seperation of DBT and TBT from Phthal-
ates with Florisil Column
1 : Di-2-ethylhexyl phthalate,
2 : Dibutyl phthalate,
3:TBT, 4:DBT
Solvent—
0~50 (ml) : n-Hexane, 50~100 (m!) : n-Hex~
ane « Ethyl ether (3:1), 100~150 (m!) : z-
Hexane + Ethyl ether + Acetic acid(75: 25 : 1)
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Table 1. Recovery of DBT and TBT added to Samples

DBT TBT
1 t. R

Samples wt. (g) uns Average(93) C.V.(%) Average(9) C.V. (%)
PVC tube 2 6 93.8 3.2 95.4 3.0
PVC bottle 2 6 92.7 3.4 94.2 3.3

DBT, TBT : Added 1000xg C.V.: Coefficient of Variation
Table 2. Content of DBT and TBT in Several Samples
Samples wt.(g) Runs DBT (ppm) TBT (ppm)

Texitile, Polychlar (100) 1 3 1250 N.D.
Polychlar « Nylon (80 : 20) 1 3 872 N.D.
Bottle for cosmetics A 2 3 573 N.D.
B 2 3 15800 N.D.
Bottle for foods A* 2 3 N.D. N.D.
B* 2 3 285 N.D.

N.D. : Not Detected

* Large amount of dioctyl-tin dichloride was detected.

50ml FH L CHEH Uinds»Tend, TBT 38 10~50ml
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Hygienic Chemical Studies on Household Necessities (II)
Identification of Tris (I-aziridinyl) phosphine oxide (APQO)
in Flame-Retardant Fabrics

KENICHIRO MORI* SHIGEKAZU NISHIDA* and HIROFUMI HARADA*

Tris (l-aziridinyl) phosphineoxide (APO), flame-retardant additive, in treated fabrics was analyzed

by the methods of X-ray fluorescent spectrography (XRFS), thin layer chromatography (TLC) and gas

chromatography equipped with flame photometric detector (GC-FPD). In practice, fabrics were screened

by XRFS method, whether or not they have been containing phosphorus compounds (APO). APO was

extracted with methanol from fabrics by refluxing for 30min. It was checked by TLC method with the

plate coated with silica gel and the developing solvent of chloroform methanol (20:1). It appeared

as dark spot (Rf value: 0.5) in I,-vapor chamber. The localized silica gel zone of APO was carefully

scrapped off, and subsequently APO was extracted with methanol. Extract was injected in GC-FPD.
Conditions of GC-FPD were as follows : glass on column : 2mXx 3mm i. d. with 29%PEG 20M on chro-

mosorb W AW DMCS, injection port temperature : 270°, column temperature : 120°, increase 10° per

min to 250°, carrier gas : N; 60m!/min.

#
KENZ AR (Flammable Fabric Act) 2%
By, FCASROBRBECF NI E8#%E S0 T
5. HECEAGEE S U RAEEEEND 5, bt
HTEERE, T, REREAHERTERTS
H=FV, BOAICIEHRHI~F v, By~ bS5
DHDIFFIRAEHTBEI N TN S DOLT, FEMM
HEBLEL DB KNI, |ED L ZARKH ST HhTwin
V. LA LTIRENTW B A — 7 v, BiEaiy 43m
IOERBRENICDD DI, ZOFKmMIHA
B3 B R USRI E T e £, Rl TOERIZD
WTHHE DB THiEL,
BFAITRICITY v, ~udy, 3 o%eaET5
BEBEH, wURLERERD LT D BERE RS
D, ThbDs bITILBEERPA MRS DN tris (1-
aziridinyl) phosphineoxide (JIF APO & g3 238
BB, ZD APO OSHERT BT5 HETIREAER
¢, P AATCC 2 2duid bY 0% B 51T
Eipe, £ THEGHRELS RO APO OOk E e
FTBHoERENE LT, APO R R AMTA R H

Ej

The detection limit of APO was 2ng for GC-FPD.

WL, ZhE 2 TPWEXERESHTE (BT XRFS &
W), BEre< b5 74— (UTF TLC & I8
BLOKERBERRHEBN A A7 e~ b5 74— (B
T GC-FPD &lg3) Ofif%RAL ZAT, ZOH
BEAEOSNIDOTHRET 5.
2 R F K
B O 1D APO: HREEATF LB oD T,

Bestian® ¥ L OUhHD OFEECCHFH M L, ©
APO DERE; A% vy v 30g R RV ¥y 100ml i
BRL, chie b =F 17 I ve0g Bz b, 208
Wk 0—5° IL{RH AL — F —Th{BLEND, =51
vid 3 v CEFE{LRED 25g %= ¥y 100ml IR L
T EEET T4, WIKEARIGSE, FEKE7T 73—
v FEAWTAHEL, AEERERETS. BRELR
EFy r— 3 —pie—RHES %, ) APO ORFH; v
Vv aa (Wakogel C-100) 15g #NEE 2cm DX 5
KB IBL A F v o A X7 — VR (40: 1) THIE
L, WCHEEE APO 1g AR5, kA ¥ v,
A2 7 — VR (401 1) X Y 2ml/min THEH
L, 20ml7s BH80mIDE 3 # B, MKBHEEF b ) ¥ AT

* HRES S AT A DT AR B LS AR B S AT AR

160 FERAHHEEEH AN I—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24—1, Hyakunincho 3 chome, Shinjuku-ku,Tokyo, 160 Japan



Womod@yowr 4 R 28-1, 1977 75

ik UicD®, A@L, WRS CRIETEELERTS
2) tetrakis hydroxymethyl phosphonium chloride
(W FTHPC pi53) : PTALTS & BAUER #:81,
3) RY =7 v s AR, o TLC A
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P& MIROEY APO %A TR RN T & fi345
&, TR APO ZEE X ¥ DA OBIFIR TR
50, FEEOEDOABOBHEEFTI0 W % H
WUEBIC L% 1) APO-THPC InT#"” (APO-
THPC) : APO-THPC+ FY =X J—LFT 3V e b

b Y X-100- 7Kk (15.7:17.3:4.3:0.2:62.5), 2)

APO » 7+ A RZBMITID (APO-TU) : APO . + & R
HeRVTFL vEIREN Y P X-100+ 7k (25:15
:3:0.2:56.8), 3) APO+ YV vEBAE =7 vE=Y4)
WY (APO-DAP) : APO - J vEBEE 7 VE=T &e
FY FP¥YX-100+ 7k (15:10:0.5: 74.5), 4) APO-
w7 v {CEESSINTI® (APO-ZBF) : APO+ =9 7
{CEESS P U P rX-100-7k (30:5:0.1:64.9)

BFEMTAORY B 5o UoBIATERLEEL '
T — 2k A OB AT 22N | SR J
T, DERIOH — ERAMAREE S, MELT 140 120(29)1'10 100 90 80
RERRERK -TeD b (8D i 809D 80—90° T5 4
M5, — RSB RIMTALC O 52RR & b1,
145° L b TSI % LcD bASE R TR » T b, 4
EIED % \WIEAE DT B Lcha © APO InTARC
DWTHIEETE 5 BT, LEORMLA & = &

L, 100°, 120°, 145°C5 RINISMAE (curing) #4T
T, FHRINBEZSL, FhER—ELHKT1
RSB L, Mo—BRzoF eRRE T 5.
XRFSIckBmMImRoY »oRERBR Ly
FhrckATORERE L, ¥V IASAF—CARE
& lem BEE T 57X Vi< R 7 TEEWTWEXH
SREETEF L, ROSHCTHIE L. X-ray tube :
Cr-target, voltage : 50KV, current : 40mA, analysing
Crystal : Ge 35 L O¢ LiF, detector : scintillation coun-
ter (H.V, 830V), Proportional counter (H.V, 1925
V), X-ray path: vacuum, pulse height analyser
: differential, base line : 100, Channel width :

200, full scale : 4Kcps

(a)

92.7C1Re

4.7C1Kg,

I 140. 8PKq,
125.3PKg,
;

—
=~
o
it
=
(o]
=
(=]
o
3
o
0
o

(®)

140. 8PKo
110.6SKa -

=
Ny
<)

130 120( 110 100 20 80

140.8PKea,
5

5 125.3PKg,

130 120 110 - 100 90 80
(26)

X-Ray Intensity (full scale 4Keps)

_
140.8PKx Ol

ﬁ
>125.3PK51_
{
8

=
W
[«]

(5)

41, 8ZnKa

37.5ZnKps

50

30 20
(20)

Fig. 1. X-Ray Fluorescent spectrogram of Gauze
Treated with APO
(A) : treated with APO-THPC
(B) : treated with APO-TU
(C) : treated with APO-DAP
(D), (D’) :treated with APO-ZBF
Each gauze was cured at 145° after the treat-
ment and washed with water.’
(A)-(D) : analysing crystal Ge, detector F-PC
D anafysing crystal LiF, detector SC
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APOO R ER

D REpEwR ORI by Ul 308 2 g % 300m/ D3N
BoIRragkd, 287 —1100ml 2ngintb, &
T HIES o 7KE L T304 MY BHT5%. o¥r
ZDWEH T ALHEERTHEL, AWDAZ ) ~1Ew
—FY) xR = R AWTERTEET S, RE
Wt & —n2ml @ L, Zhwy TLCk L UGC~
FPD B ORBIERE T5.

2) TLC ks APO Oiializ RIKOECHY
Lics L — DTS 2.5cm OEXEREL, 1%
APO 2 & 7 —AEH, BEV D) CRICRBERL
NEN 5—10pl TOEMFC AT 5. FE LB
O TR L BRABE A IV, RFEET 10cm EE
T5. BERARL, a8 vRYAhERESTICNE
L, SZRREEBTDZAELy bOBEFH B LO R HEY
APO o zhnE gL CEET 5.

3) GC-FPD 1tk % APO phsti 10ppm APO
AR — VYR 5pl % GC-FPD AL, Bbniy
v~ b7 ahb APO ORI EZRD S, EBHIT 1)
THRILBRERCOW TS AR IBMER T 5. WES
IO D LBh THB. FTTAF 2% PEG 20M,
chromosorb W AW DMCS 80—100mesh, # 5 2% 5
A%Q&mx%Mm,w?Aﬁﬁﬁﬂ&nmﬁ%yﬁ
310° 15, HADRE270°, # + YV FH A, EFHE60ml/
min, JkKZJiE 160m!/min, 2K E 60m//min, RS
FPD-P, Sens. 10°M#2, Range 1.28V

ERBLUVER

XRFS  145° O BB 501K ¥E L 7B 4 TAT 4
D XRFS A~7 bus 5 a% Fig. 1 RLEA,
BEgmTAT (A), (B), (C), (D) MBEAEAY VO
Ka=140.8" 3Lt Kp;=125.3° BRI N (A)
THIEFRD Ka=92.7° 3L Kp=84.7° »HEEE N
7oy, Tl THPC OEZENBEL WA L, T
b THPC » APO L LR FRIECE TR L T 5 %
DEifEEEINS. B)TiEAF oD Ka=110.6° L

KB:i=100.7° MERI N, Thits FRFEN APO
ERISLA LM AR L DLELBNS, 2
(4), B), (©), (D) itz Ge FAEEREENT,
Yy, 44y, ~urvo 20 BHEELES O
WCIEEIR LiF SR E AW CHRolcb 2 A (D)
DART brZSARMELN, HRO Ke=41.87° & X
OKB:=37.5° #EELE. ook koaE D) Tt
w7 v {LEERE APO BRIEL, TR LT
WBZENEBENTHS. XRFS B AT HH
L, MIEFAES L OPRNEL RETC e, Bk
MTHEORFEES 5 2 IBIobDEELDNS. In
WO N — 7 VIR L OH — <y PRI DVWTAR
WEREHBLILLELA, H—T vV A4AENS PRa=140.8°
R L.

TLC SHOERCE TCHEIZ X5 APO © Rf #
13.0.5 T2 VRBTORPREREIL 10pg ThoTo. BR
BsmweonwT TLC &k % APO OEMEEZITIR,
WL SHD APO BHOEREY MEFL, ZO#REREY
Table 1 @R L. ZhiTd b Ek¥: LTy < T
HOBEHITRD bRk o7, Zhik APO 2PERI
KT B\, EHED APO etk Einio
THAS, FRERCUELLESCSHEHROBIT
B ERTEHBNL. FOREAE LTI X 3 AP0
ORI, HAVIIDEHRELLND. LBHE~DOE
R T, FR BT 5 & APO 1XBHIR{L

APO

AW

1 1 L

Or

N
5 10 15 20(min)

Fig. 2. Gas Chromatogram of APO

Table 1. Detection of APO in Treated Gauze on TLC
treatment
material APO-THPC APO-TU APO-DAP APO-ZBF
Curing 0 o 0 ° o o 0 0 0 0 0 o
temp. 100 120 145 100 120 145 100 120 145 100 120 145
washed* — - — — — — — — — — — _
non-washed 4 + + + + - H + — + — -

*Each sample was washed with water after curing.

4, fit, -+ :detect, I :slightly detect, — : non detect



(a)
APO
[~ 1 ] 1 1 "
0 5 10 15 20(min)
APO -I (b)
lJ 1 L. 1 k/\/l\
0 5 10 15 20(min)
(c)
APO
- 1 1 1 1
0 5 10 15 20(min)
(d)
APO
L 1 3 1 1)
o) 5 10 15 20(min)

Fig. 3. Gas Chromatogram of APO in Treated
Gauze
(a) : treated with APO-THPC
(b) : treated with APO-TU
(c) : treated with APO-DAP
(d) : treated with APO-ZBF
Each gauze was cured at 100° after the treat-
ment and no washed with water.
Sample solution was prepared from extrac-

tion of APO with methanol.
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L, BETHEL DB E0h5 2 N bhi.

GC-FPD APO ®» GC-FPDZ u—~ 45 »% Fig.2
VR LT, APO ORI 9 5300C, v v — T
7 RRLI. ERRERO 7 v~ 7T an BB
2 APO DIFFENER I hicDli, TLC OBELE
B 10074078, ok @), ), @), @) TH-
o, Thborza~< 75 a% Fig. 3 KRk, OF
TR AN T AR DN CHRAEZRA D, 08
A Z N %L, EEE GC-FPD %4773
CERTERD oI FETCTLCIREDBZV—V Ty
TEERL, 2#OMEC APO X ORBREK (),
), ©, (& #ZhzhEHFL, FARCBERELEOL
—~J % VEBTREAIY APO © Rf [HEHER LD
H, WOBHFEOREL RE OEGENELD A ) —1T
W%, ZOWRE 2T GC-FPD % ffin ol &2
A, Fig. 2 WRE N RF —~v ek Zu~<t 73
ADMEB I, 7ok XRFS ivT PKa=140.8° %
BH Lieh — 5 v 4 FRizoWC, o TLC & GC-FPD
DEERICIDHFEEZHEM L L &5, LN —F v
S DIEHIRA S Niah o Te.

GC-FPD ik % APO OiHBRIL 2ng TH »7c.

= B

2220, VLY U7z APO RN DAV T XRFS,
TLC, GC-FPD %3 LT APO OSH&EA, OF
Dz EEWELMCLE., 1) To7h8nER L AkEEL
#z APO JnTArds B IXiEE APO 1l I hich iz,
2) XRFS ALtz s PKa=140.8° 2ERL,
APO Hienru— R EERIGLT, FHRCEEICIFTE
FHoENEO LN, % XRFS oAk b, in
THRY v REFREZ L5500, (BROIDTHS
D THPILCHBITE S, Thick » T APO D4
NFRITE, DBOBRECEHeRro. 3) X4/
— VR U EIRIE R R GC-FPD AL TEDL
Nimza< 75 AIBEDE —~ I B3hEDHLN, APO
DO~ 7 EEBLE S WHERD B, FHITHHK OB #n
TAORBIEWR TGRS e, LD, 7=
< MIRZZEL(HETS. 0L inBEs TLC X
BRME 52 APO QRIFLAAZa~ 75 a0
BHh5. 5) APO IRJGHECETrice, SFTiREcE
B Y4HE, W T AT S BEND S, BES
SH7)—vTy TREDI GC-FPD i X B EREY
K Th 5.

(AWFe IR IRFOS LR B TN ZeP AR AT TSR IR TR
TR DR (LR REC T 58] & LK
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RERROHELPENTRE (BH3H) v
M W oM, R om ok oEN Kk B M T

woE oK N R oM B

Hygienic Chemical Studies on Household Necessities (III)
Textile Products

TERUO KAN* TADAHIKO UETA* KAZUKO MIZUISHI*,
SHIGEKAZU NISHIDA* and HIROFUMI HARADA#*

A total of 100 samples consisted of 25 cloths and 75 commercial textile products was extracted witﬁ
water and hydrochloric acid solution. The extracts were analyzed for formaldehyde, phencl, fluorescent
whitener and organic mercury compounds. Wet digestion method was employed for the analysis of -heavy
metals in the samples, The results are as follows : 1) The concentration of formaldehyde was in the
range from 39 to 196 ppm in 4 cloths and 24 to 63 ppm in 7 textile products. 2) Organic mercury

compounds and cadmium were not detectable in any of the samples testéd. 3)Tin was detected in

the highest level of 810 ppm in treated cloth with flame retardants, and chromium was detected in
4) Fourteen of 25 cloths showed elutiod

the range from 260 to 1160 ppm in 4 samples of men’s socks.

of fluoréscent whiteners by the water extraction.

¥ A MR & £ B A &

WA R OfE InTIRO FEIFK, BhiLb, B, 1. BB SRR CIEMSIE 2 — 3 FIRAF Lichn
Bide, fiide, BIE /e S0 &, BLENORENRLER TAR25MRfR I K ONEAIS24E 1 A, MADF <~ b THEA
TWb, 20K, ChbOMIEIRE o Uil U 7 TR DR R 7o R 2 3Rl & Ui, InTAF DR
DX » TP & HFEE, ey BES LB VERF AN TAG 4, VR B TAR 8 , IR TAT 6, B
Tewizh, FleihnbomMTefAshi{bemEsA JEITAT 4, HERRINITAT 3 MR TH - 7. E AT O
BREERMERT B LITTEHMEY INC5. [BF48 HEBL R TSIRAIRIRE LTS8, g 6, SM4K15, B
F10F 120 [EEWBELEE T 5 RER RORH B T8, FLE2, FMEKBNES (BL®iE) 8 DE55
THEE] T TRERRE] LIET) BNAm? Zh, Witk & FERAMMEM R E UTREAS, #—~FV5, b—
e UCHiRn T SRS NS v s T T ~ oy M1ODF 18Kk X UWER S F 2 B ThH 5.

e F, fERTEEWG N EKEEHO 2 (L3t 2. B

BoERARGE e, 40, B, HE, fZREBV ) FraFiFe FOER [REARE] 0w
BRI EDOITAZEZ ENTHWATHEATFL, Th LT NF e FORUEZRE, M0 LR 1 g2 100ml
LIOWTHELATAFE ¥, KbEWELHT5L DREIZ =D, 40° DA T 1IREHERIH 247780,

L b, BEREER 5 0TS, 8, R A
A, 7uslcEOBEE, 7=/ —A, TORHEH,
PH oW THERITR -7, FLTEBIZDEREY
H#EE LT, WIRZNTW AR~ O R 2%E, A
FL, ThBEROWTHERILHEET R - 7D ThDh
T T 5.

OB OWCT T AT £ FVIBLL D dra T
Fe FEEET5.

o) HRABLEOER [REERRE) XSk
GO HIEDIFCYE U, MET LA 1g e 1 ml oke
0.5N Hilk 50mi &nz, 0NHKEELLOL, EbE,
10m{ DU LR E R I TSRS L SIE D % T

* RS AT K R AT e R 160

SREUASHE R B A3 —24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24—1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan



#ZlLm T #H o H & H £
wBESEE v e m VERTRR N IR b et 75 o
1 B & T BI0%EEAY v (ERK) Eil, B ND ND ND ND ND 3 39 6.60 ND (+)
2 ” FE100%AE 2 Y v CRID vy, ND ND ND ND ND 16 ND 525 ND (+)
3 ” 1009 (\#D B ND ND ND ND ND 5 ND 7.05 ND (-
4 ” F£100% (2L A ND ND ND ND ND 6 ND 3.55 ND (-
5 DoRBEMIA  ##50%, #U =25 50% =Rl ND ND ND ND ND ND ND 7.05 ND (+)
6 ” $8100% B ND ND ND ND ND ND ND 7.35 ND ()
7 ” 71009 EHIBA LS4 7 104 ND ND ND ND 2 10 6.80 ND (+)
8 » H# Yz R 711009 HEFH ND ND ND ND ND ND ND 6.40 ND (+)
9 ” #Y = A7 11009 S 19¢ ND ND ND ND 1.6 ND 4.20 ND (=)
10 " 7 7 Y a100% iRt ND ND ND ND ND ND ND 610 ND (+)
11 ” 77 Y AT09%, F30% BYa—€y M ND ND ND ND ND ND 5.05 ND (+)
12 ” £100% BR 7Y v ND ND ND ND ND ND 6.95 ND (+)
13 ZE tn LA #8909, i810% R R ND ND ND ND ND ND ND 6.9 ND (=)
14 ” $8100% FTY v b Fki ND ND ND ND ND 1.2 ND 68 ND (-)
15 ” Y xR FA509% , 55096 v v 7 S 39 ND ND ND ND ND ND 68 ND (-
16 ” $7100% EXRNE ND ND ND ND ND 1.6 ND 7.05 ND (=)
17 " #5096, Yz AFA50% kiR ND ND ND ND ND ND ND 670 ND (+)
18 ” #100% ¥ v o R ND ND ND ND ND ND ND 7.20 ND =)
19 5 % fn T A7 $3100% AREZY v bl 71 ND ND ND ND 1.4 ND 6.45 ND (4
20 ” #Y J Py 71009 B el ND ND ND ND ND ND ND 640 ND (4
21 ” FY Py 7100% =R ] ND ND ND ND ND 2.8 ND 6.50 ND (+)
22 ” aIRE=EY, BIREVY e ND ND ND ND ND 64 ND 6.8 ND (=)
238 OB A RV T—100% gerale g vt ND ND ND 810 1 ND 6.80 ND -
24 ” HY 7T 8098, F 1 u 209 Mot Al ND ND ND 420 0.6 ND 6.95 ND =)
25 ” Y 75— A85%, $15% ARETY v MEH ND ND ND 390 2 ND 7.05 ND (+)

08

LLBT ‘T-8T “H'd 0T 'soy “41apy ofyo], day uuy



K om # W
ET5, SR RREE S - bick D, ©
NT1By AT A4 VT .T — MR 10mins TED
FRDD, BELTYATAY « 75— NS
FEBRL, ZOBREOWTELSE-7 v — s v ARTH
JHEE X o TRFDOFEE T 5.

@) 88, FFIVas, AX fiBLIOIoLDER
INTATE DWW TR 2L L, D5 8% 75 2ol
& D, SUEEES0mMITINg, WK P C305 MR
M35, Wi, 77 A58 (No. 3G) #HWTAE
L, AWERBBKE T5. Ti, WIROBMSRIZOWT
BER lgxF AT~ T IR ED, Tl IO
Bk FEEAVCCIAS R Lico b, Kz CERC
50mil L, ZhaBREme 5. hbORREK20
mi% & b, DUFATE R Of FHETRAREY OF
o TRFBOEERIC L DR, F FI v, 2K, ik
IO reanEEl, AEEEHID DEERELRD
5.

) 7=/—n FEIURERE 1gickl00mising,
40° DA T L IFRTRIH 21T 00, Z OB IO
THERRE » SEWHBRR L O REREOECHE
5 TC7 =) —~ADEBRETRS.

) pH @WODIFTHML 7 BEBERICOWTAH T A
BWEZ L - C pH Z2HlET 5.

(6) M ER @O THEEL LB HE 50ml 1
DNTHFERE « WA L ORERREL ©
RN VIR BRI O A e T 5.

BRELUER

. RIALTLFEF NIfe L0 KM 5w
WCHAaTAT e FOREER 3H DEL TR,
FORHERFNENREL, 2R, FOREE,
FLLATAFE Pl Ui TR, £5016%ch
J= % A RET, FOPFIE No. 7235 104ppm, No. 9
7305 196ppm, No. 15 235 39ppm, No. 19 225 71ppm
Thot., EFLHIROKRTCHEALLTLTE ROBEHMN
bl Dlt, RAROE 4 BT, FOBHE
DOEEEIL 63ppm, BEKMEIX 24ppm TH o7z =D
1EDTIRD & — 5 v il 3 #efki & $#5 30ppm D v 4
FAF e FOBEHATD Sl TRERSE] TIXF
i, WREOFLLTAT e FEMES 75ppm BT E
FBHTNWBDT, IAFD No. 7 & No. 9 Lz ofku
EEZ L TWBZERRBH, FAraTrFe Pk
W KOFERWED 1 DThHD, BMETLIE I KkEis
et aEL bRBk, b A AEEYZ 2
{ThH, HEINDZ EIIFE LR,

2. HHOKBIEEW THRERSE] BT, ik
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RO 5 bEBKRLEMOFER 2L T3 013,
BLW, BLoH—, T, BTRETHBH, L
ZBWIATD L DThH - TLEDEHMD LE 2 TKFEL
EMOEREET T T b, FEAF LR
EL A EVFBFI RN DS D TH w7, LioOHEHE
2B EDERE RS 2 B TKRBO FHT 24T o e,
FOREREER LR U, FEKELEN UcsEin
el hbhigh ot TREARE] OBREEFRC &
b, BfEE COREECIIERKELENORERS~
OEAFEETNL SR EENRTHWA LRRTE Y, 4H
DPEERS FO T L RENT T A,

3. BB ZHEr oW TRERLE] O
HikirEnTwine s, B, RE, Bk, B&wEEr
&0 B CIMEIL R U BAba Wi MR 5 ek
BHY, ThbifTsgliaraBsicw, 6,
AFIVL, AR, HBLOV 02O THiTETk
ofc. FOREERER 1RLIE

(1) B WS 3 Muikd 5 3—5ppm & I REDS
DEHERDIH, MOFEL LOEMIA b h -
fe.

(@ AFIva #FIVLEENTBHBISL A
bBiinhro iz,

@) AA AL FRRCEERTT (R Y 7 T — VRRHELLE,
26 300—810ppm &2k h HED A XDEMIED S
hiz. RV 75— G5R%, a2~ v) sl
=t RYI =P ra— 2 BEEIYE, m<ads
VIREE TS T A TH B0, BEH R
GrTERrREN L LTARLEWRR O AE N LD
LEZ B3,

W R REEH Ui TAT I 168HE T, D649
whHizh, 05 bijamyo No. 22 1k 64ppm &in
IO THESEWVEERLAEY, 20X ik
WA DROBEHIRECHE DN T BB ERIc kTS
yDEEZBND. BE, WRESHOWEE BEHE
Lick A, B2BIVOES GREEEOENLORE
T3 BRT LI, RIRVREREET AT
T R ER L e 0 Th -7, ‘

G) Iwma INLAG 2 BESS 10—39ppm O 7 v A
DWRHATD S, 7 v S0k o Sl 7 7 &0
FEEHED 1 2L LTaMbhTEY, ZJaatoxhd
WiL7 a sl URHE LB sy Fick B0 vt
HUIEMER - T B, a7 - e inTfy 0 3FE ¢
7w s EREHTS S ORKEALR, ITHE LTrn
LAERFEALTCHBE LRI, L TEBRED
HRELHET 5 BN CHIRESE D 7 v s5FELZH
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# 2. TR OWHEE SO FAE R

M W & RN LFer =& B e
pPpm AR A= 4
Kk T & BT SER 2 ND ND ‘ ND ND
@ wA, S&H 11 ND 8 ND 2.9
S TH SR 3 ND ND ND ND
® & BF PEH 2 ND ND ND 9
” WA, SLcH 2 ND ND ND ND
” T4 LhIRH 2 ND ND ND 18
N oK BA, P 14 11 ND 19 43
” T S 1 ND ND ND 19
W T B SEH 5 ND ND 522 4
” wA, Pih 3 ND ND ND ND
FE, hbil, BF, SEH 1 ND ND 95 ND
v GREE BT, SER 1 ND 9 ND 59
B B oY v F BF, SEH 2 ND ND 151 24
AR B R BLo 2 ND ND ND ND
LA — 5 ND ND ND 1.7
X 1 ND ND ND v ND
R BE IR
® OB EH (=) 1 ND ND ND 6.5
A ATy b 1 ND ND ND ND
Ay ATy b 1 ND ND ND ND
BT 5 18 2360 ND 44
g (m—~2y b) 10 ND ND 164 5
# 3 MK OMMEMS R OEERE
& & &S W S # 4HE ppm
1 & R OB Y v - & % i} 11009 400
2 MARBIZ v A i & il # . 7 5100% 108
3. 5 F B F & =z BBz 59
4 FHE AP » < Vil &l 11009 36
5 WAH=Z — b2 AR & ¥ = 7 F100% 33
6 F OB A A K evy, 7YvE #1009 ‘ » 19
7 BFH Y o~ % L& #i70, RV =2 F30% 18
8  EgEotv T 36
9 A - F v B, B = v 7 11009 110
10 S o 18 i FIYN, LBV 105
11 # o~ <y b & @ F100% 28
EL, #2PIVEL (79 2rGEROE S DR AFBH Uich DT <TH A 2 VD Tob ik O
TB) KRLE. COBBRLbL, I~y biRED hDoT, HHECL - T THRIRERCTBE
%Eﬁﬁﬁﬁ%;ﬁ:%lﬁb\fcﬁﬂrﬁéﬂi@ 5% T, Juanrk nibseEEhhs.,
B Ui b DIXBF AT 2280k 59 Cieh, Fhet 4. KELREWE AR RGN L e
DEFROZVIHICA THHTR LA T v 7 ST e DWC pH, 7 = 2 =, B B0 &

3. MFRRESEZ7CHETHIOTHD, ¥d@sa sy, FOREYE 1L,
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B4, WROWHERRA D7 o A et

1B BFAMET Zv— & EOKW B F4wv 1160  F4 4
2 BTFAMT =vo, BFE E RUZRAFA, FAmy 650 &
3 BrAWMT Jv-HFavy By HVEAF, 500 1wy
4 WMARTZ2 92 B, 7o il #E100% 260
> %7 R#T e E, RYZAFN, FAL2Y 260 F 4 HA
6 BFAFHE =B gz o5
7 WSV R =21 ‘ 158
8 WgEfosv = . 144
R BE M T
9 B Ry b I £100% 840 o AT
1 no s b R £100% B0 fr #

1) pH WThdFL AL PRV EZRL TR Nlehs, TOREARTREME LTt il E

D, LREMELRDLDIIALND oo

(2 7=/—n TRTCDOIIARD HBHI NI -
7.

@) BueEsdl  hAEORRE L AR ORI
TV B TOE T WG R R 3o
LU, BEAETTEEE Vo THHEE Tkl & Bk
WFORBEERICIRE IN TS, 2O X I ey
R, FORIED B\ WIRML/FEC X - TKICHEH T
5HDLHB5 N, ZOREOWTIHEERTRY, 0
FEAPELRLL ChRX5 TV EasonEh
DD BN TARR IR D D, &ED56%6 TH - fe.
TS EFNIRED 2 <, eV EEORK &
7B bDSH DI, FHIDOE LI e EHio
REEL LW TR T 5 PETH S,

R »)

Bich, Druvoeie, 2K, B, Wk L olna
L e TAR 25k 7 & O T IR O fRESL R 75 Btz o
T, PSR HE 2Tl Tfc b &5, DEDREELE
7e.

1) SAaTAT e FTA 4 e, THIRELS 7 5%
HrBENENARL, TREHRKL] OBMETHBT5
ppm %I %z 7o DEINITAFD 2 Bk Th - fe.

2) BHOKER LU F Iy aieFhoiels S
B &N ind - T,

3) WERRAE 2 HIREDIR & KED A XD HED B

neboLEz N5,

4) TIROBMFHET 4 fkhd, i EiRED 7
2 s BB LICES, MARTS VR, -~y Mgl
MHLBH L. e sl #OREWED 12TH
b, WETF, BEERosv Fio &k, EEM VOB
D, 7RAREBHTVEPTHERENRDS.

5) 128 A &TRCOMMERT W BN T A e &1
TWBR, ZOHCEERIRKER L CL B InTA
VRO 1A D o Tn. DT IERIEFID T i ik
E7HEEBLTEENDOHDLDLHD, 58K, BH
L BRI O R >WTRET 2 FETH 5.

B ATECREER 0 o CTOR IS W R HUR R
B RAREARENOF A W L
7.

CRTAGELEERIB 1 E B MATH YR FR A I g i [ g%
TR ORI ALRIRRER B B A Tgs ) & LT
WLIedDTHB.)

3L [
1) BRI TR « 2O A B35 SR

R, IRF484E 5 F 181
2) JEAEEBRHAE R R AR B A S SR R

IRBEFA G BB BHERE, 1975, SRR

K.X.
3)  FARIESEN - ApkEIRER, 269, 1973, SRR
4) ibid., 497
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Hygienic Chemical Studies on Household Necessities (IV)
Household Aerosol Products

TERUO KAN*, TADAHIKO UETA* and HIROFUMI HARADA*

The ingredients of propellant and contents of heavy metals in household aerosol products (15 kinds,
81 samples) collected in Tokyo were determined by means of gas chromatography and infrared spectro-
metry, and of atomic absorption spectrometry. It was found that dimethylether, Freon 11, Freon 12,
liquefied petroleum gas such as propane, n-butane and iso—Butane, and vinylchloride were used as pro-
pellant. Of them, liquefied petroleum gas was the commonest in use, and vinylchloride (prohibited to
use) was employed in some aerosol products for leather painting. Lead and tin were detected in

liquid portion of aerosol products (maximum value : Pb 207 ppm in paint, Sn 706 ppm in aerosol

spray cleaner).

¥ A M %

=7V NBRERFE DERER E ) CIHETH B
RIS, bhks, RRBHL BREADDIEIY —F -l
t%Tﬁk%vBﬂTM6%,Ch%oﬁﬁ—%%%%
DETLORZHINB S DRPFER =7V B & & »
3. ZOREM=7 VABECIIEA DA RREEHE
LTERAINTEY, Zodbififle=rz/~— (B
THALE =4 L W) BSOS T AR v ikOME
b, EIMSEI0E AR AT S TEEWELEE
THRERAGHORIC B35 Bl UT, TRERS
Bl AT Bk o THANBEINTWS., 2L THF
FHDIFRIER = 7V VBT R OWE A AR S O RREE
B, W TAE LR DOWTH RAESTD
Akl L O BRI » . FlFEREIFOE
SREEROWED T o DO TENHOBREERET
5.

£ B A B

1. B EEEPCIERISIELLA » HIETI524E 3 A
FCOBIAT ULRER =7 VAV RESIREEEE &
Lie, ZOPFRITEEBEHR9, v eERAs, B
23, BRI, RTALALTERL, ¥—7» 726, &
el LG, #5A - FRLNEN, #—<y b2
Y- — 4, FEVEBEEMS, WERAF 2, WEML
K2, HARG, PHEOD 3, HWOVHEH 4 kbl
B 15TEB AT H 5.

2. AE ) EMRksR 1) Twsiyv, iso-7
av, =7 & v HEASRE i) ke = B
FYABL diD) 7vA V2 AR T v vy I
iv) Tassv, TLE V13, cis-2-7 5y 0 BRI
v) JuvAdvll, 7ravie, zvgdvlld, Y AFN
-7 KK.7ZV3 /7 L0558 Nntdo.

() $F, *AEUER  FOCRRF IS T B A
Ayl

(3) FHH: v-n-TFA=r = bk 25 BOHET,
sueYy L7 W AW DMCS 60-80 4 v ¥V allz—7F
4 VT LUTHW.

3. BE ) HRyZu~bIF57 BEEGC-5A
A, MEEERRHAN

@ FHFYedeEEt A EPI-G3 A

@) BRPEESISHE - v v~ — #3403
HEHAY » AT v ¥ o FHELA A-8500Z1

4., BEE  TRERASE] CElE = 1OREE
LT, SIMRINA Y P B HERFEL TN
25, AN H ARG OWEXIT 5 lcd, #AIa
< ST 4 — BB R TR ot BELTEDM
B, e = w BRI L d DI oW TR A <
MBI o THERT Az L L

(1) HRZOR NS5 7 4 ~CkBEHAH ROEES
FUER MR EHLEREO RS AV DB
CH L. Tihbh, BEERLIELI LTS, =

* TS A TR L LS R AT e R

160 BERERHE K E AN 8—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24—1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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# L EWHAAOT A< 5T 4 —

It & % & &= PR PRI o
Freon 13 CCIF; —81.4 1.91
(Monochlorotrifluoromethane)

Propane CH;CH,.CH; —42.1 2.49

Propene CH,=CHCH; —47.7 2.56

Freon 12 CCL:F, —-29.8 2.92

(Dichlorodifluoromethanc)

iso-Butane (CH;),CH —-11.7 3.11

Freon 114 CCIF;~-CCIF, 3.6 3.32

(Dichlorotetrafluorocthane)

n-Butane CH,;CH,CH.CH; —0.5 3.88

Dimethylether CH;0CH;, —23.6 4.15
H;C CH;

cts-Butene 3.7 5.40
HC =CH

Vinylchloride CH,=CHCI ~14.0 5.95

Freon 11 CCLF 23.8 11.08

(Trichloromonofluoromethane)

Freon 21 CHCLF 8.9

(Dichloromonofluoromethane)

17.06

7V AR FEROIIR . A L, R OISR, B
& (200ml, X <b) DE=AEEOFIODEXEY
BT, BREIMBEATIHIZ ERERLAADEDEEND
. EHSAOER L VEREADZY 5 LATL
Ebh, BEEARAPREIND. COBEHTARS A
Py 75—, TROWEFHICL s TH AT v~
NS 4 —ETIRD.

2 e I BRI LA Ao\ T b B OIS & Bk
RRE R TR, & S E S NIcEE S BT AD A A
VAT B N Y v i B NY = P o i N i o
5., RO ADBEAREYEL TEDWET AY
u< b5 ADENEND Y — 7B HRE R & 1F R
L, ShEEc LT, BB O 5 20217/
3.

HATZa<x b TS 7 4 —EEE HF74:20% -
n-7Fr<lz b ZuevV,r7 W AW DMCS 60—
804 v ¥ a, SmmXdm F 5 AN T 4, EE24°, BH
P MEEREYS, TV v DBH6ImMA, T 100°, REE
1128mV, F 4+ Y¥—HR:~J s 40ml/min, B
Al AARBPEARK (FAvyvF5-) kKL 1ml,
EOERE  FEERREEE10mm/min

oS cilE Lo BHERL N ADH AT <
NG A BE BN LR L

(2) FIMRIRARZ PILBEIC & % FEEE =L OFE

RG] Hke =12 O L, TiEolzss
BRI =D EEERTTR - 7.

TRIMBIR A = 7 b AEIESRE: ' 10cmA R &,
AVw hIN, LYY :2, AF P VAL~ F 1T 7~
A b

3) HBRBFHFOESBOER OF L<EESL
TRl R - - PO LT E R L, BET
BUEE A A &I 5 BHT, BAMERCKE LD
H, TRERRBERE 5.

CORBEK ek DM T Aok b, HiERRE:
i BT RBR I B EE T iE S RRi
L o THBLIcDS, KREhz TERK 50ml & LT
WM mes5. ZORBEK20m, 280, HERR
%, BEMTTHERED iy, FPReER X - TR
EEL, NEEHPOEFEREYRD S,

@AA OOHETHIREEHK0.58 L b, BTT
B DA XDRERED WH - CTERBL, WARH:D
ARDEEEERDS.

BREIEER

1. EHAXOSFER 15HESlEEoRBIC oW T
S A R DR AT, ZORREE 2R, Th
&5 A SN 7 212 7T BE T, 20Wb
JikElke =0, A vi1l, v Fv12, P AFLx
=N, Ty, n-FE VB LB iso-T R THD,
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# 2. FER =7V VELROBS A ARG ST SR
. -G )
i # WL Tud Tvd YAFa Tu o dso-
=0 v 11 v 12 =25 3y TEY THAYV

1 HEBBEA w49~ LEY 33 2 65
2 JAY—~+ YT 36 2 62
3 Ve HAVIZ—A AXT Y 53 2 31 16
4 Trv—F TF7- 46 36 18
5 Juv—F RARXTv 37 39 24
6 2T =94 v FF LT 37 39 24
7 = - 17 33
8 7 —3VAv T 43 2 37 18
9 EF =V e BV RAAAT V-V 36 2 36 26
10 [5E, BEAEMER Y&y Y-V 46 5 35 14
11 TAw T RvF 41 4 36 19
12 FGAV—~ AT - 100
13 &R 7rIvIATv— Fov— R 63 2 24 11
14 T3y JEBRATL - 62 1 27 .10
15 THeRVFIFTv IR TIZUNL TYe-is 54 23 16 7
16 THeRVFIvIA TV H 53 30 12 5
17 HG AT — 54 25 16 5
18 HF—ATVv— HH 27 73
19 =7 —7F v b 100
20 =y FR—b AV JiEAE 70 1 21 8
21 T ARV Ty h— 64 1 25 10
22 F—bf VN TFoh— ZAFNLF 73 3 23 11
23 =y RF—bh RAVDE FovH— FLVY 65 2 22 11
24 MR &2 R 100
25 AT LTI = 84
26 A Fah T = DRHL 100
27 A aB TV~ FTAL b 100
28 AYarHTS = TITUYV 100
29 ATV = TITYV 83
30 AVah IS =N TIFvy 100
31 AV aB TS~ vy ¥ 84
32 AFaBmIV/— Ly R 82
33 AV sB TV = Ly 85
34 AYaBnT/— Ly K 83
35 AV LA T =0 Ly ¥ 84
36 sl vy Ty~ S 33 23 31 13
37 RTAHRITER They 57 11 22 10
38 #—7 v 7 A Heavy Duty Silicone 71 29
39 Soft 99 AFvr Ty A 61 2 24 13
40 Tire Leather SPRAY 100 '
41 CyFJY)—F 51 33 16
42 =Ty JA He=me—=¥ gV <=y 100
43 Furniture and Car Polish 21 79
44 BEFoWBEL A~Tv T Y —F 4 96
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WM A A (8

0 |l =1 K2Rk 5 eRpPBS2507IE
FBETHB AV 20TV~ bE{LE = LR
N, TOEEEIIMBTH o, EDRIDZ LEIER
T HRDIEHRARIR A~ b L A, X3
ek 5, 1620, 1600, 720, 710 cm™ DLy =

sl % H o vvd vt Yxer Tu o n- iso—
=0 v 11 v 12 =—F0 v TEY TEV
45 YT Y- 41 39 20
46 v 4=PedT ATV IV P 1 2 97
47 VYR B bT e 49 34 17
48 WEE Y- 30 16 38 16
49 FIAFRAIME A~V =—FTIA4 VTV —F— 1 3 96
50 vEV LYy P 55 45
51 AT % 72 16 12
52 _ =T - 49 28 23
53 TS AR =N 44 38 18
54 HGAwA =y b 50 34 16
55 HS ANy & 50 33 17
56 PaviE—g 63 23 14
57 VY VAHTATY -G — 43 32 25
58 P R 78 15 7
59 A~y b7 Ve—Fe PaVV VI 50 28 22
60 UYL A Ve VT =Y —F— 47 33 20
61 TV A MY 44 39 17
62 FIAPTE Y by eV I 27 54 19
63 MW -HEREl vy 7 30 70
64 AYy - 31 3 47 19
65 AR A 19 81
66 HEEMLHA T4 b 42 3 36 19
67 YA VAT L~ 18 82
68 WEHLHA FrvyS=a-~ 28 72
69 HVFT S$EAT 27 18 36 19
70 W K OF AmvFH-T 100
71 = a =Pl L 73 18 9
72 Lo N—=F 4 AR 16 84
73 LA vl T 35 5 40 20
74 BBy Y oy 14 86
B DD xS 33 47 20
76 A =D —F TAEL = PAX —F 6 94
77 AVE~F 46 30 24
8 WOoWwEK ATV 50 34 16
79 ERIE 68 19 13
80 EZF—RYPY 61 25 14
81 ~bay - 38 6 37 19
AT AR RN N 7 R ot NGB RIS Be S,

o X 5 wiffbe =i, F5vERrHET2R0,
(REMAME] X > TEOHERAEX R TV, £
TCEBRA YL AT — 102 AR UCEEEL
Tel A, RV TT9 Y 2HED ) LERBES2955
83U DL =8, FHBES0HBFTOL v
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5
7
2 30 5
& 214
&
H
H
3
bXl
3
o~ 1
0 2 4 6 8 10 12
1. BRI ADH AT a~< TS5 A
12 284, 2:7anxy 3:71vFv12
4diiso-FRYV b in-THAY 6:VRAFNT—FI
7:#Hfkr=1 8: 7141l
(]
(]
=]
o
A,
w
(0]
Y
M b
@
2 a
(o]
3]
(]
~
0 2 4 6 8 min
2 AVeHI—ADHF AT e T T A
E—7 a:ifB] b :iffke=n
100
0
40
ok Cr"d
an ~b

4000 ’.\W‘ﬂ 00 1800 1600 1409 1260 1000 W em!
X 3. A 54T Y — O H ADFHRINRIT
AT v
a 11620, b :1600, ¢ :730, d :700CM™!

5 MR H82—85 % DI Ly = LM R
S ERECBR L Th B 2 EBFED bk, Fiod
FAK T~ MTERC - THBRT DR THBH R
RADFERDILNEDEH D, BRBD-THY AF 1
- FALBRUCHEILE = V2 AT 57 CEERT
Hoil.

@ WFEH#A A QGUF, LPG Ligd) XEOFRE

B 7 VY AVBBE R S T 4 2o LPG ik
HMICTTLIRTany, n-F A vB L iso-T 4 v
DRACKFIHTH » e

WA A L LC LPG 220 %6 L Cw BB 3308
ik, LPG &7 vd v LCws Bk 11 40,
LPG Lo A9z~ F ke U 4 Bk ThH
b, LPG %&ET5=7 VARG LEDT0%, 558
HwTH 7. BN ik L, #52«RE
BINE, H— 2y b7 —~F —~ B L OWRED D HHLPG
KRR A2 L LTRAWAEMSR S,

CDLIRELDFER= 7 VAMBEOER A A& L
THVWBR TS LPG XAIMEA A TH B Z L b,
KRG TEROIES L5 CnBTH0ERDS.

@ TJvEdy BHEHFAELLTLPG @oWwWTtki{H
WHRTWA 7 LA v R B CHER LT AR 128
&, LPG LBELCHEALABEIIIURETH -
¥ LPG L OBACAVORTWE T LA vik7 VA
VI2THote, BENTEA-Tv 7 A, {58, B
i, BARO=7 VABRTvAY B LEREINT
Ve,

T LA VIIEERNRE L, FlAFHTAEED R
WS 2 TH BT L BMRET, OALERIRTY
BWERET AYATTIVAVICL AREBCOREYE
HU, 7vAVOERRITMENGETS L REL
o CAZBAREBWTY 7 VA v OFERR TSN EC
mBTHA5 LBbns.

@ vrxFrz—5 BECHEAL B Sk 7H
##, LPG :EE&LUTHEAIN T AREEIIURGETH
o7,

(B) BRATA AV ab IV - OBFLSMETRT
RERSLBEFTREL L » TERINH ARG & flE
BEN—B LT,

2. RABRFITHOESR FHo=7 VAT H
BRTWBERBIITRTYA Fy—2aD&BETH ST
B, VA Fy— st v ERHubhTh B, ~
VE DR THBBPPARRNERFIEH T B8EN
P2 bhb. L THEREICOWTEEBEESTL,
FOBREE IR L. SEBROBHI RN,
LfED 66 WL HicD 52 BUET, ZDNigE&F 116
ppm THD, Z0IHLEGEWEITEBES291 ¥ -
HIV =D 207ppm THolz. —FAZXDKHEN
Feah Bl & kD309 iz B 24MA T, E¥giL 35ppm
BEEIIREESBBRTRES ) —F ~0 706ppm TH
olc. ThODEREY DB EYE AADEEBCAHEYE
e, $4 Py —aRBlnicny FxAZEERDE
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# 3. REM=7VVRENEBFhOBESBESTHE

SRR A . %ﬂ@mm XZ*@mm :
BE BF FHE BE BE TE
1% & B B A ND — 82 20 ND — 197 30
2 A R R ND ND — 9 3
3 B B 23 ND — 207 47 ND — 94 7.8
4 BF 155 # 1 ND ND
5 hdhibrgy 1 0.3 ND
6 7~ T v 7 A 6 ND — 32 5.8 ND — 175 29
7T APl L L 5 0.5 — 1.2 0.9 7 — 706 201
8 HIFRRELNE 10 ND — 7 1.4 ND — 611 87
9 H—Ry b Y—F— 4 ND — 0.6 0.3 ND — 159 77
10 # 1\B-8F & A 3 ND — 11 5 ND — 11 4
11 &% & 22 {t ® 2 0.2 — 0.6 0.4 ND
12 % | B I A 2 ND ND
13 # & i 5 ND — 1.6 0.4 ND
4 % ® o b 3 ND ND
15 % o % & A 4 ND — 1.3 0.3 ND
WHDTH -t LR TE S, WU, ZhENOREEIIEAIERO 207ppm, 2
¥ & B AP L LDT06ppm ThH - 7z,

1. HEESBNTAFLERER= 7 YV ARRRZOWT
A ARG L CEEREFEYHE Ui, A2
DHEIHA AT v~ b7 T 74—k » TRV, L
£ = VB USRI DWW T & BRI A ~ 7
PR o CHER L. FESBIOWTIIETFRYG
BE AW CHIE L.

2. FRER=7 Y VHMEIESIBECERAI N TW
WA R, YAFrz—FA, TLFVI, Ty
12, B{LFRWHAFT A (Fuy, n-Fx v, iso-T7H2 V),
Blte=nThote, ZhbD5bdb oL % DEE,
TR N COIeEE 5 23 EAEY A Th - 75
BA G ah TV =k TRERSE] THEZhTWS
B =AZEHRA AL UCTERLTE D, HLME
RETHHT LBRED B,

3. RER=7 VARROANBEERINHIE A XK

BB AETCAMEE RIS » TO R RN BRI
HRIHHE ERRIERRAL 0T <1 R L %
7.

R FRRNS 145 B 2R 98T sRAT B SR ek
TR OM LR BER T BT A gl L LTE
WL dDTHB.)

% B
AASERELAR « #iAEREE, 566, 1973, &JRHR
FEAERIENER e ERRER RN R ERE
RER SIRHIBEEGES, 2020, 1975, 5K
HEK.K.
EARESE « fERRE, 269, 1973, &FMHK
L85, REAS « FERMHER, 28-1,100,
1977
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Determination of Beryllivm by Atomic Absorption Spectrophotometry

HIDEO YAMANOBE*, SUKEJI SUZUKI*, KIYOKO YAMAZAKI*,
SEITARO KOIZUMI* and HIROFUMI HARADA*

A scnsitive method for the detection and determination of small amount of beryllium in foods by
atomic absorption spectrophotometry, using acetylacetone as a chelating agent, was developed. Samples
were digested with nitric acid, sulfuric acid and hydrogen peroxide. After neutralization of the digested
solutions, interfering elements were masked with 10% sodium ethylenediaminetetraacetate solution
and 50% potassium sodium tartarate solution. The sample solutions were extracted with 5% acetyl-
acetone solution and methylisobuthylketone at pH 7—8. The organic phase was introduced into
nitrous oxide - acetylene flame at 234.9nm of beryllium hollow cathod lamp. The recovery of beryllium
added to mackerel (Saba) meat at 0.2, 1.0 and 2.0#¢g level was in the range of 90.0—104.0% in
average, and the coefficient of variation for 2.0ug level was 3.79%. The limit of detection was 0.005
ppm of beryllium. This method can be applied to the detection and determination of beryllium in
cigarettes and foods such as fish, mushroom, scaweed and pulse.

iy = B T eF AT 2 bvb.0g B/KCEN LT 100m] &

YUY ARG SR e UCHRTF, plesisic
B BB, BREEROTEEEIBRENTH S,
XYYy aOFERECL, BRLREY P, BEkE
B0, BWIRERD, AT v~ M 7ERD, BTG
TS O ERHB. CnbOWEDE I (A&
EA) BOFNRIE Ulcd O TR L O SSosE
BRGIC L IeEO b T ThH D, ERBHVET +
FA7E bV (UTFAALIET) v~ bHEL, 7
o w kL AR X BB A BIRIC L - TREEHRO <Y
VY aBEETHHEEREL TS, 22 Thhubh
ik AA ZFLv—~EIE LT, AFAAVTFAT LY
(WUTFMIBK £F83) TRY Y YAz Lz0b, K’
FRIIRC L - CEETAAEREREL, &, #92%F
OEEHRICHEA Lick 2 ARF SRR E LN DT
|ET 5.
= B oo 3

BME UV Y AR YUy s (BiEE99.59%,
TR K) %0100 Omg 2 D, 6 NHIEE 50mUcizs L
KAMZ T 100me &35, =Y ) AEHEAYY ¢ LR
Wik K TR C Lpeg/ml DEWMXTRIT S, 5 %AA

3 5. 10% EDTA ¥ : EDTA « 2Na « 2H;0 10.0g
BRI LT 100ml &35, 50%EAMA VY &5 b
VY ARG AL YU s YT a50.0g BAKICHE
ALTI00mi &35, SIFREET v & =7 S ¥ ¢ Bl
Fyve=y R LIARCEN L, SEEBRATHI
DETHMY vE=Y %N CRTI&E, EHEEREZHE
Wb, T=/ =y PRI : 0.5 4 / — IR,

ZOMOFILT R TERIERHRS R L.

EE FTFRLSTREE: ARY y ~ AT v v ok
% Model AA—8500%, (vS—F—~y I 5cm QM
tEHm—7 71 v oL —aF SN—63, JelE; <y 7
vl e -y~ KI5 v ), JESEL: s SITE234.9
nm, Jv 7EH20mA, -+ —DE % 13mm PRI
23— — DS G 10mm OF I T 5), mELER
H A 9.5!/min, ¥ 2F v H A 5.5{/min.

PH 4 — & — : Byt M— 5T pH 4 — & —

RRAROHMN NP3 —5g% 100ml Dr A&~
75 AT D, E10—20ml Bz Tl S L gk
UG & s R0 CGEERMEKEE 2--5ml iz, FOUm
BUTEBRMDOARBS EHMLIDD, HiEk 3—5ml &

* R EER AT I L A S AT TR 160

B HTER E ART3—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24—1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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M4 TR 5. B0 BB Ul b indvk b g
LicDb, TlE 2—3ml iz CH O L R &
DITHECEIET 5. Z OBER RSN/ b ¥ T
B RUTARWERICSRT 5. S5y - vi7
VB =Y AW SmITNZ CREEN TS E T EL, B
MO EEICHEERIND EF T OBRFY 2 —3 TR 5.
Bostk, /K 5mi iz CEBREK & 5.

EEE RRERC T =/~ y FEE 2 B2
%, WGk ¥ TrveE=7ENenb, AK
We 100mioY — & —~ KB LI H—noFR2akdi
DRTE, WAL ZEOL~F ~KEFEB. Thiclo
9% EDTA ¥E5mi, 50%EAMI Y v aF b U T sl
W10m/, RUFOREER 7 v & = ¥ A ¥EH 10ml & fnz,, pH
—Z —FBWTpH% 7T— 8 IHELIDL, 5% AA
W Iml &z %, 2k 100ml DS e —~ ML
MIBK 5mi &z g S #EAWC5 S ML < EBL
SHIHT 5. #iEs MIBK BixomRL, ZhERTR
SeF R ORBERE LT, SR TRIE
BWET B, Flie~v Y v s FEEEW (0.05—0.5u8) %
FIRCIBtE U CREREER L, SFo~y vy ag
EEZRDS.

BRELUVEER

RO pH 08 AEEEICS T 5 AA-MIBK
O pH OFBIZ DWW THRE LT, ~Y Y v a 2.0
pER L D KEINL TR 10mL & LT BB ERILT v
E=T s CHlAOpHICHHEL, T 5BAA K
Wi lm! 35 L OMIBK 5mi & fnz 5 SRR D 8705,
MIBK Ba L ) <~V Y Y ADIEELAE LcE 25,
Fig. 11eR’T X 5ic pH6 —10C—E Loz, Lichd
Ty BB~ Y afiHO pHEY 7—8 & Lic, #+

0.5
()
Q
g
20.3}
2 0.
(o]
w
2
0.1}
o ot [} 1, ] ' 1
o 2 4 6 8 10 12 pH
Fig. 1. Effect of pH on the Extraction of

Beryllium

CEBEOERIMERIT 5 L &k, Zfall pHE.4—
8.2 (H—B—FH D7=/—rry FEHERELLT
HEPLDTvE=7TPHHAL, EBLpPpH X —& —T
PH % 7—8 il L Thb 5 BAA BIRENZ S Z &
e L.

AABEDOHE 5 XAA FHROWMELRET S
¥, NV YTa2.0ught b, Kz THImiE LT
26 pH % 7—8 K L. “hic0.1»51.2ml ¥C
DFfADED 5 9% AA Wik wHmL, MIBK 5ml %1
ZCS5BHEY T¥ny, MIBK@rEh~xy Yy
LADENERHIE L 24, Fig. 2R TLIC5%
AA VBT 0.4mi—1. 2ml DEF CEICEN—EI D,
RY DY ARBREHFHHINDS Z EAEDON. L
25T 5 BAA BIROTINEIX 1.0ml & L.

0.5}

Absorbance
o
i .
[ T
o]
[
d

0.1 )
1 ] 1 ] ! ] L] ] (] 1 ] 1 1
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Fig. 2. Effect of Amount of Acetylacetone on

the Extraction of Beryllium

WEAF> —RCEEYEOEE T Nat, K,
Cu“, Pb“, Zn“, Mn“‘, Fed* i 875‘;7%773: ) %ﬁmﬁi
nNTEY, ZhbDEBEAF VR AA LS L — M EDL
D, RNV Y As0HEECEEELRIITTIERAELD
NBDT, BEDOEBA & v DRV DOWTKREE L.
~YY YA 2.0 WHLEA Y 10—100mg 2FNL
FE~nHl & LT 10%EDTA ¥ 5ml 35 & O50%E AR
AYYaF b)Y ABKIOmIENE, pHE 7—81H
BULDD, 5 BAA B Iml B L0 MIBK 5m! Zin
2 5MED 25, ¥ MIBK B% & b ieEs
HWEL, ~V VY A0RIKENSEAS v OBEELD
~7z. Table 1 Rd X 512109 EDTA ¥ D 4 Tl
AL, Crt 32 N2 N50mgdt 73 5 LFE~ a5
TN MM ot FR509EAMY Vst Yy
HYERETIE Cu* 50mg, Zn?* 100mg, Sit* 5 mg Bl -3t
FTHLRAVHRITH TR ADBELETI L
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Table 1. Effect of Diverse Element on the Determination of Beryllim

Element Be found (ug)

Element
added (mg) EDTAD Tart. K Na? EDTA” + Tart. K Na?
Cu (1) 50 2.11 0.20 2.04
80 2.11 0.50 2.04
90 2.38 0.43 1.69
100 1.88 0.31 1.72
Pb (1) 100 1.91 1.83 2.15
Zn (I) 100 1.81 1.67 2.20
Mn (1) 100 1.96 1.88 2.15
Mg (1) 100 1.96 1.96 2.04
Fe (IN) 100 1.91 1.88 2.15
Ca (I 100 1.94 1.88 2.06
Al (1) 50 0.25 1.80 2.20
100 0.98 0.85 1.83
Cr (I 50 0.80 1.80 1.87
100 0.89 1.70 1.77
Si (W) 5 1.96 1.36 2.05
8 1.91 0.64 1.72
10 1.80 0.57 1.78
Be taken 2¢g, 1) 5ml of 1096 EDTA, 2) 10ml of 509 Tart. K Na
Table 2. Recovery of Beryllium Added to Some Materials
Sample Be added Be found Recovery
Sample taken (g) (12) N () ave. (%)
Fish
mackerel 5 0.2 3 0.18 — 0.19 93.5
(Saba) 5 1.0 3 0.88 — 0.92 90.0
5 2.0 3 1.97 — 2.13 104.0
horse-mackerel 5 0.2 3 0.18 — 0.20 95.0
(Aj) 5 1.0 3 0.96 — 0.99 ‘ 97.0
5 2.0 3 1.93 — 1.97 97.5
flatfish 5 0.2 3 0.18 — 0.20 95.0
(Karei) 5 1.0 3 0.85 — 0.88 87.0
5 2.0 3 1.80 — 1.90 93.0
Pulse
red bean 5 0.2 3 0.17 — 0.20 92.0
(Azuki) 5 1.0 3 0.88 — 0.98 93.3
5 2.0 3 1.88 — 2.06 99.0
Seaweed
sea tangle 5 0.2 3 0.16 — 0.21 90.0
- (Konbu) 5 1.0 3 0.92 — 0.99 95.7
5 2.0 3 1.77 — 1.94 94.2
Cigarette 3 0.2 3 0.17 — 0.19 91.5
3 2.0 3 1.78 — 1.83 90.5

N : number of samples
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W, BER—5gk e, ~UVwA0.2 1.0,
2.01g ZETNENRIL TERKAL 0B, UTFEE
BRI LTedd =T, B0k LEIRE A Kabiz & = 5, Table 2
WIRTEBD B8, T2, Hr4 3N FREET0.0
—104.096, 95.0—97.5%, 87.0—95.0%, /EI192.0
—99.096, = 71%90.0—95.7%, & .<=2%90.5—91.5
KD BRI EERENMES N, AR REOBRES
ABTzED, Ho55.0g8 1Y YT A2, 0ug BRIILTIO
B0 R LMIRERZ TR -7 & 2 5, HEICEIRYY
94.5% CTHDOEEREITL 3.7% Th oo, LILOKER
LERMER L OCEHENTSRED LN, EEEBAHE
TEBZ bl

EEFERORY Yy LoRE H#UE B, 4otz
FITRAEDOHBIC DWW TARAERERZ LN o TR Y Y
LDHFERTIN T, FORREY Table 3 1R 3. #Hl
EEPRHRER 0.005ppm Bl Fidtrace & Lz, Thbd
DOERD 3, * /7 2fFED % 7 545 50.038ppm B
HUde, BRES S, I3 1280 M L, B&
0.030ppm, -5 0.020ppm TH »7c. FEESF -T2
S Kb A0 BRI L, 85 0.054ppm, I3 0.039
ppm TH - fe. B 6 Meflrb 4 Bfda b L, BE
0.0l4ppm, 3 0.010ppm THotz. Mechan'?
1, ROBE, WESSLVABKEORY YV LR
EHEINTVWDERN, FFITOWTIRE TEIEO. 21
ppm, FIKO.54ppm Th olc LML L Tn5. i,
HwA, RAFLEDRBENBS 0.0lppm BHHEHLCE
HFELTWBDOT, hhvbhd FED iz > CHEL

DB ER AT, ZOREREE Table 2 ITRL e, fed Y )y AIRH IR E R, B, ¥/
Table 3. Beryllium Content of Various Samples

Be content in wet material

Sample N Range Ave,
(ppm) (ppm)
Fish meat 40 nd
Fish gut 15 nd
Seaweed 3 nd
Sesame 2 trace
Mushroom 3 nd — 0.038 0.013
Kezuribushi 3 nd
Pulse 4 nd
Domestic cigarette 13 nd — 0.030 0.020
Foreign cigarette 8 0.032 — 0.054 0.039
Tea nd — 0.014 0.010

N : number of samples, nd : not detected
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Analysis of Polynuclear Aromatic Hydrocarbons by High
Speed Liquid Chromatography

KUNIHIRO KAMATA*, TERUO KAN* RITSUKO YAMAZOE*
and HIROFUMI HARADA*

The separation and identification of ten polynuclear aromatic hydrocarbon was accomplished by
means of high speed liquid chromatography (HSLC) equipped with UV and fluorescence detector.
The conditions of HSLC were as follows : column : permaphase ETH 1mx 2. 1mm, i. d., mobile phase :
methanol-water (1 : 1), flow rate : ] m//min, temperature : 50°. The fluorescence detection offered the
advantages of effective separation and sensitivity over UV detection. This method‘ was particularly

applicable to the determination of 3,4-benzpyrene, and the calibration curve showed linearity from

0.1 to Ing and the detection limit was (. (5ng.

% B

SR EERKSE CITPAH 2151 oz,
4-rvA¥vy, YRvA(a, h)ZFv bTFevikd
ROVANMEEXBTHDONREL, FrdERBAKED PAH
THEVY, FVFFevDE IR -V VD
BHRAEARREX LD ONHHY D, HE ohb
DFERAMR L OIERDBAMD PAH (X a — & — 9,
BRaf =40, H—FvTT5y 79, RRIEEH LAY,
BEIEESRY, &Y RERFEREYE D E{XEX
BN BIAL RHEhTW3, PAH OO
WL, BRIEEEEEEY, W IRSHIEERY, 45
TR T T T 4~ RS TR N TTT 4 —, W
Bru<t 757460 HFR7u~<xtd57 412
RETZNETEE L ORER L INTHAB.

BT, PAH OHLWSIFERE LR SEE s
<757 4— (LT HSLC L) BEEEHO
CTELD, FOERAPIOHEIINE L TNET, 22
THE, ZBD PAH O THRCEBVWREPAEYE
T 53,4~y X1y HSLC 12X 55 ounT
Mo e b, TOBEDE IR OWTHBEIL
b o b, HEFOMRBIELNIOTHET 5.

£ R HF K

1. BE PAH HE¥EWHE:3,4-~v ALy, bY
Ta=ly, VAL (@) PV Sy, T2y bl
Y, 2,3-NVAM) T 2=V VITHEFILERK KA,

_yZX (a, h) 7Y T &Y, TrtLelfy, TV
kY, FTHEY, ELVIIFEHEEK KDY
Dx Iz,

PAH BEIHEEWK « & PAH JHEHE 1mg ZRTL,
FNENAZ J —VCEEN LT 100ml & Lz, Z DK
% O BEIZHFR U TRV .

Z DOFEIEL TN CTHAERFR FEK. K4) %
i,

2. BB i) BWEEF .SV B0UEEKES v~
N5 T (MR UV 254 nm /) '

i) GRESEBL B A WIS YR RF-502

3. E=RBE

3-1. HSLC fl#®fe #HWEM 104 wwong, 3-
2R T M T HSLC #4778 5. 7odshigd e LTI
HSLC AFIcflAAEN THS 254nmUV HHEs (ML
T HSLC-UV &lig3) LT UV B2 Ol
LTV IEEH D EAVDAOERAF VYV ARS — 1
A4 T CEE U ruokiiia: (BUF HSLC-FP rig
1) DZOOKHEEE AV CRBICERRT 5.

3-2. HSLCoHIfEsR#: # 7 & : Permaphase ETH,
Imx2. lmm id, BEHE: 22/ -k Q:1), &
5 A 1 50°, T A ADE @ 120kg/cm?, i : 1ml/
min, ¥iHi2% : HSLC-UV, HSLC-FP,

SERERL L UER
1. HSLC fief#-oRE 1080 PAH EIEFKIC

* LT TR B L S B AT BT R

160 FEREFIRERX E AR3—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24—1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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Table 1. Conditions of High Speed Liquid Chromatography

s Columns

Condition 1 9 3 3 5 5 6
Mobile n-Hexane n-Hexane n-Hexane CH;OH : H,O CHOH : H;0 n#-Hexane CH;0H : H,0 CH;0H : H;0O

phase (1:1) (6:4) (4:86) (6 :4)
Column

pressure 80 30 35 120 50 30 80 80
(Kg/cm?) _
Flow rate 0.5 1.0 1.0 1.0 1.0 1.0 1.0 0.8
(m!/min)
Column ° o o o o o o o
temperature 20+2 2042 2042 50 50 2042 20+2 60

Columns : 1. Zorbax SIL. 25cm.,
4. Zipax HCP. 50cm., 5. Zipax ANI. 50cm.,

oW HSLC #f\, #74, #5s8E, BEH
#, T, BB L oBEI R T - .

1-1. ASLFETAHORIR Table 1 1R 3 5
W, YAHSEELD 6 O N T 2FTAFEZHWTC PAH
© HSLC %f37x\, Bbhicy o< b 77 sOFRFE
B, fYHEEE, ©— 2B S oW TG L7l
Permaphase ODS 35 J OSMAESERILE UCHER Ll
4 ® Permaphase ETH o 2 FEEE TIZHMRETE 53
H—vHERLE. Fig. Lo 2FEON 5 2% Fic
BEDIZa< b7 T 2 BRUKRD, e dLvoikss
BELTWSZ Ebhhd, PAH OSEICE LT Per-
maphase ODS Z AWz #ED 118 AbRBN,
ETH ZHWIXGEA EABRT. L LESED
EHTHEO N RO 2FOI 7 2 vH kT u~< 7
S AdD, 3,4-_y R Ly OEBRERAEH Lk
THL%ETHD ETH OFB LSRR RL T3
ZERBBONLDOT, SEHF 2K CAKIE LT Per-
maphase ETH Wbz b &L,

1-2. BEMRICOWT 7 LEEDS0°, FEl 1mi/
min & EE LGt T CREEER A & - b kD
a3t T T 3RE(MI ¥ DL PAH Off
ROV TR L, chbo 5 bEgEfmfomiEL
Tiew 5 TEEHD PAH 0% Fig. 2 RoRL7:, &
LTCHABNB LI, BEMED AL ) —AEBEEHEL
XD LA PAH OFREHHIL, Withd AECEmn
L, PAH HEOHZHER Lk osTn5b, Tz i,
Boden!® 533 ¢ Bondapac C 184 5 % f\C PAH
DHHERBRE LB AiROBRKERDO T 5. 22
T& PAH RER T2 RIFRGMERT % /) —
EARDBEEHEOWTHRE LicE o A, 1 1 ORI
BOWCHETE S Z EBRFD BN THEMEL 2 & /
—NVEKOFERBYHAVWSZ L L.

2. Zipax PAM. 50cm., 3. Permaphase ETH. 100cm.,
6. Permaphase ODS. 100cm.

. (a)

Retention Time ( min )

Fig. 1. Separation of Polynuclear Aromatic Hydro-
carbons by High Speed Liquid Chromato-
graphy
(A) : Permaphase ODS,

(B) : Permaphase ETH

1 : Fluorescein, 2 : Naphthacene,

3 : Phenanthrene, 4 : Anthracene,

5 : Pyrene, 6 : Triphenylene,

7 : Benz(a)anthracene, 8 : 3,4-Benzpyrene,
9 : 2,3-Benztriphenylene,

10 : Didbenz(a,h)anthracene
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Fig. 2. Relation between Mobile Phase ana weten-
tion Time on Permaphase ETH Column
®—0 : Anthracene (O—Q : Pyrene
[[J—{: Triphenylene X—X : 3,4-Benzpyrenc
A—A : 2,3-Benztriphenylene

1-3. ATLBECOWT FE 1mi/min, BEHE
AR =k (1) REELTH T AEEY 40°
M 70° FTER Ik & DL PAH OERFRMICD
WUREL 1-2. D& & R 5 D PAH DR
% Fig. 3 WiRL¥, 22 TABhBLIK, X7 L8
B L& PAH O & oM EHEEFSBOb N
BERE T3 LEFBHNEL LD, Tokdaie
€~ 7 OSMMREL B, F O CERM T, B
BUBBS NAREEI DOWTHRE L A, 7T
LAEE50C LB WTHETE S Z LR bk,

-4, FEICDOWT JEE & AR O BRI DT
LEHRD 1-2. L 1-3. DL L AR TE
o Tehy, FUROBEC X B HREEEH A~ O F BB EEC
7T AEEBICHART, ERnWC EBEZ D bReD
T, PEE 1ml/min ERE L.

1-5. BREHBICOWT SEER LICBRHEBIRRRD
X5 BRI A < 7 PR L BFWIEART b AD
2FEECH D, BHRIRIRA 2T b ATDU TR
£ 254nm ZEE LIRS AWy, Buvlkasy
N AW T3 PAH O, TVWoltRAEhTh
Brbicd, 2¥ 0L 5 kFETE PAH OffE, Fv
JErRD. Thbb, WHEHOSFHCHRE L &
HSLC 2% PAH ®BHTHEAL, UV BHETr~
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Fig. 3. Relation between Column Temperature
and Retention Time on Permaphase ETH
Column
@—& : Anthracene (O—Q : Pyrene
[J~[]: Triphenylene X —X : 3,4-Benzpyrene
A—A : 2,3-Benztriphenylene '

IHEREER LI EBEEOTHNEZIED, DNTID
UV RSO DI 6 S 872 2D PAH
TS FER RIREL T, B, vtk
EvFhEnReic. 22 TRHLNIE PAH O
g, TWIEEEY Table 2 iwiRkT., B ORI
TH v aNOBHEE, TIaEREThEbb LD D
ThHD. —IRFVEART PABRITERAPRIIA =7
AL CEBETH Y, Thi RRRChiEE
ERVWEBEEYRET L e L o CHMO LA LR
FREIRIHCE DB/ ENRZ. 22T PAH ZLEHh
% 10ppmEET 5 A % J — MBI O\WT HSLC-UV
& HSLC-FP ®#liEl Fig. 4 RLTA,  ZoflE
WELX LT UV 12 254nm, FP 3GEEE 384nm,
TSR 405nm AV, ZZlkAbhB X,
UV CIEEIELDH - Th, 10208 -7 3 kHEh
Fe DI LT, FP Tk 3,4~y A Ly DHHEVE
EcllE i,

2. BES LIE10FED PAH oW T HSLC &k
DEFERERS L, % PAH OSMRZEREE LT
RBT&DCLEROIH, THELOERMECONTD
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Table 2. Spectral Maxima of PAH with HSLC-FP
Compound Excitation maxima (nm) Er(nﬁftlﬁ)n O?al;{lig;aql(g’r)m
1. Fluorene 454, 469, 483 512
2. Naphtacene 285, 395, 416, 442 (473, 5())6
2:1
3. Phenanthrene 326, 340, 357, 376 377, 399, 423
(3:3:1)
4. Anthracene 332, 348, 367, 382 383, 399, 423
(1:3:1)
5. Triphenylene 304 352, 362, 371
(5:1:2)
6. Pyrene 311, 327, 344 373, 383, 39
(4:1+2)
7. Benz(a)anthracene 321, 336, 354, 365 (387, 409, ;133
: 7:5:1
8. 3,4-Benzpyrenc 298, 365, 384 405, 427, 455
(20: 8 : 1)
9. 2,3-Benztriphenylene 363, 381 395, 417, 442
(12: 7 : 1)
10. Dibenz(a, h)anthracene 327, 342, 352, 372 394, 403, 316, 440
(26:1:12: 2)
100 7
80 I
E
. 60 [
a3
£
2
[
40 |
g
o
Q
A
20 —{ﬁ
Retention Time ( min ) 0 \ \ . . . .
Fig. 4. Comparison between the Chromatograms 0.2 0.4 0.6 0.8 1.0 HSLC-FP

of HSLC-UV and HSLC-FP

—— : HSLC-UV (Range 2x10-2AUFS)

------ : HSLC-FP (Ex. 2=384 nm, slit 7,
Em. 2=405 nm, Slit 4)

BEt R T -7, Tishb PAH & LTC3,4-Ny A’V
VERV, CREDOWTHE HSLC RERECHE - T
BleR T RBIRZER L, Fig bieprd. kL

HSLC-FP DfE&ORHBER 384nm, FWItEEX
405nm & U7z, Fig. 5 ®abhd X 32 UV Tixlo—
100ng, FP Ci0.1—1.0ng OMET, W hd Eigis
ERLTWA, EhEFhHORHBRIXS/N=3 & LT

20 40 60 80 100 HSLC~UV
Concentration of 3,4-Benzpyrene (ng)

Fig. 5. Calibration Curves of 3,4-Benzpyrene
O~—C : HSLC-FP (Ex. 1=384nm, Slit 7,
Em. 21=405nm, Slit 4)
®—@ : HSLC-UV (Range 2x1072AUFS)

FNEN0.6ng, 0.06ng T, FP 13 UV O 100{ZD
BEZELTWLZ EREDDNE.

4 EEEH D RERFEEROKBORBES AR
WTKET LI BHIE, TS 4- RV A LV REET S
EOHBTHBEL - TWB I ~FY Ty 705K R
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Frd bl o THEREDLB WK TOKA
EXORLDBH—~FY 7T v 7 3RCONTOEDER
Bl ot., Thbbi~Rv 75y 740g kL H, V
7 AL —HHEE R EWT, vy TI0RRIHM LD
B, Ny EVHIHEEY Iml CYEEL, ZOWIDOWT
HSLC %fjlcwic. ¥0yu< 5 s% Fig 61TR
1

34, 4~Benzpyrene

0 10 20 30
Retention Time ( min )
Fis. 6. High Speed Liquid Chromatogram of
Carbon Black
—— : HSLC-UV (Range 2x10°? AUFS)
------ : HSLC-FP (Ex. A=384nm, Slit 7,
Em. A1=405 nm. Slit 4)

T35, ChnbiTs, 4Ry AL vYDY—2ikAbhi
V. F S CHRMEIRERETTe S BT, ARV T
vy 7408 %YV 7 AL —fHBE D, Zhigs,4-~v X
¥lry 100ng #PBONYVEVIZENLTHRMLED
+, v Ey CIORHM L, oY iEkE L CHSLC
Bl ot TAh, T OREMREENDD3,4-Nv ALY
IR A RS hih w e, £ CHHKE LRl
AFLY, AR =), i-~FHYV, TPV, YUY
v W CRMRC B E R TT I - Tohd, Thhb b3,
4Ry A VYRR E R oTe, COZ LA —F
VTG ORISR B THEEELBN,
41877 OB DWW TRET A FETH 5.
= B
1. HSLC k5 SBFERRKBRIC 3,4-~

A vy OSEHE, HF AR TAHKE LT Permaphase
ETH, BaifEA &/ —n K 1 11), #F »BE50°T
W~ & REAES R,

2. 3,4-_vAELVIE, PuwitkiEE (Ex. 1 384
nm, Em. 2 405 nm) #fFv5 L BERETHRHEh, %
OBEEIS, -~ v X L v E 0.1—Ing KW THEG
WD BN, TORHBAL 0.05ng ThH o 7e.

3., H-FYTFy THRHDSA-RY AV ESHT
Biew, ¥ 7 AV YA CRINERERZ 1T 7
ofel A, 1IREA LB ERWZ ERDRD, O
RIEDWTREHRBRET 5 FETHS.
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The Atomic Absorption Determination of Tin

KIYOHIDE EBATO* and HIROFUMI HARADA#*

A simple method for the determination of tin by atomic absorption spectrophotometry with an air-

hydrogen flame after extracting tin (II) iodide with benzene is described. The outline of the procedure

is as follows : Twenty m/ of sample solution adjusted acidity to 10 N-H,SO, was taken into a separa-

tory funnel. Two ml of HCIO, and 2m! of 75%XKI solution were added. Then tin iodide was extracted
with 10 m/ of benzene, shaked with 10 m! of 0.5 N-HCI for reextraction of tin, and the tin .in the

aqueous phase was determined by atomic absorption spectrophotometry.

The limit of detection was

0.05 ppm of tin, the average recovery of tin added to canned and foods was 99.09,and the coefficient

of variation was 1.99. The presence of more than hundred times as much heavy metals, except Cu,

did not interfere the detection of tin by this method.
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Table 1. Analytical Conditions of Tin
Wave length 224.6nm
Lamp current 8mA
Hydrogen flow rate 8.0 liter/min
Hydrogen gas pressure 0.4Kg/cm?
Air flow rate 6.0 liter/min
Air gas pressure 1.5Kg/cm?

Burner slit burner

Instrument : Nippon Jarrell-Ash Model A-A 8500
Type
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Fig. 1. Effects of Concentration of Sulfuric Acid

and Potassium Iodide on Tin Absorbance
Prepared Solution : 10 ppm of Tin
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Fig. 2. Extraction -of Tin by Hydrochloric Acid
from Benzene Layer
Prepared Solution : 10 ppm of Tin
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Fig. 3. Effect of Nitric Acid Concentration in
Prepared Solution of 10 N Sulfuric Acid
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Table 2. Recovery of Tin Added to Canned Foods by the Presented Method

Weight of Tin

Sample samples Blank value Added Found Recovery

(8 (8) (g) (rg) %)
Grape drink 5 5.0 30 34.0 - 971
Grape drink 5 2.7 30 32.4 991
Orange drink 5 2.7 30 _ 32.4 99.1
Orange drink 5 43.0 30 74.3 : 101.8
Apple drink 5 36.0 30 62.0 94.0
Tomato juice 5 38.7 30 67.8 ' 98.7
Tomato juice 5 19.5 30 50.0 101.0
Salted shrimp 5 52.4 20 81.5 98.9
Corn beaf 5 4.0 30 33.0 97.1
Tuna flake 5 7.0 30 37.0 100.0
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Fig. 4. Calibration Curve for Tin
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Survey of Pollution with Mercury in Tokyo (IV)
Mercury Content of Fish and Shellfish

TAKASHI AMEMIYA*, MASAHIRO TAKEUCHI* KOICHI ITO%,
KIYOHIDE EBATO* and HIROFUMI HARADA*

Fifty samples of fish and shellfish obtained at the Tokyo central wholesale market were analysed for

both total and methyl mercury, in order to monitor mercurial pollution of the sea food. The heighest

levels detected were 1.79ppm of total mercury and 1.55ppm of methyl mercury in a Kinmedai(Beryz

splendens). The fish species in which relatively high levels of total mercury were present were Aka-

amadai(Branchiostegus japonicus), 0.20ppm; XKamasu(Barracuda, Sphyraena japonica),

0.32ppm;

Kinki (Sebastolobus macrochir), 0.35 ppm; and Mutsu(Scombrop boops), 0.46ppm respectively. Deep-sea

fishes had contained more amount of mercury than the fishes of continental shelf. In average most of

fishes, other than the ones mentioned above, contained some around 0.10ppm of total mercury.
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Table 1. Mercury Contentof Muscle in Fish and Shellfish
Sample Name T—Hg(ppm)  Me—Hg(ppm) Me—Hg/T—Hg(%)

Range Mean Range Mean Range Mean

1 Akaamadai Branchiostegus japonicus 10 0.12—0.32 0.20 0.09—0.27 0.16 68.4—91.7 80.0

2 Aji (Horse-mackerel) Trachurus trachurus 2 0.04—0.08 0.05 0.03—0.04 0.04 50.0—75.0 62.5
3 Isaki Parapriatipoma trilineatum 1 0.08 0.04 50.0

4 Iwashi (Sardine) Sardinops melanostic'ta 5 0.02—0.03 0.03 0.01—0.03 0.02 33.3—100 63.3

5 Kamasu (Barracuda) Sphyraena japonica 2 0.29—0.34 0.32 0.21—0.27 0.24 72.4—79.4 75.9
6 Karei (Flatfish) Limanda herzensteini 1 0.08 0.07 87.5
7 Kinki Sebastolobus macrochir 1 0.35 0.27 77.1
8 Kinmedai Beryx splendens 1 1.79 1.55 86.6
9 Konoshiro Clupanodon punctatus 1 0.02 0.01 50.0

10 Saba (Mackerel) Pneumatophorus japonicus 3 0.13—0.17 0.1‘5 0.10—0.12 0.11 62.5—92.3 73.2
11 Sawara Scomberomorus niphonius 1 0.08 0.06 75.0
12 Sanma (Mackerel -pike) Cololabis saira 1 0.06 0.05 83.3

13 Suketoudara Theragra chalcogramma 3 0.03—0.17 0.09 0.02—0.14 0.07 66.7—82.4" 71.9
14 Suzuki (Perch) Lateolabrax japonicus 1 0.09 0.07 77.8
15 Takabe Labracoglossa argentiventris 2 0.13 0.10 76.9
16 Hamachi Seriola quinqueradiata 1 0.08 0.06 75.0
17 Hamo (Sea eel) Muraenesox cinereus 1 0.14 0.10 71.4
18 Hirame (Flounder) Paralichthys olivaceus 1 0.09 0.07 77.8

19 Hokke Pleurogrammus azonus 2 0.08—0.11 0.10 0.07 63.6—87.5 75.6

20 Houbou (Gurnard) Chelidonichthys kumu 2 0.06—0.13 0.10 0.04—0.12 0.08 66.7—92.3 79.5
21 Mutsu Scombrop boops 1 0.46 0.40 87.0
22 Makogarei Limanda yokohamae 1 0.04 0.01 25.0

23 Kaki (Oyster) 2 0.03 0.01—0.03 0.02 33.3—100 66.7

24 Surumeika Todarodes Pacificus 3 0.06—0.09 0.07 0.04—0.05 0.05 44.4—83.3 61.6
25 Shijimi (Corbicula) 1 0.03 0.01 33.3

N : number of samples
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Survey of Pollution with Polychlorinated Biphenyls in Tokyo (V)

Polychlorinated Biphenyl Content of Foods

KIYOKO YAMAZAKI* HIDEO YAMANOBE* SUKE]JI SUZUKI¥,
SEITARO KOIZUMI* and HIROFUMI HARADA*

Polychlorinated biphenyls (PCBs) concentrations were determined by gas chromatography in 244

samples including 150 fish, 10 shellfish, 19 meats, 15 dairy products, 10 eggs, 10 food wrappers and 20

human milk collected in Tokyo area. The level of PCBs in fish meat and shellfish was determined to

be 0.04 ppm in average with a range of (.00 to 0.74 ppm. In human milk, 0.019 ppm of PCBs in

average with a range of 0.008 to 0.034 ppm was detected, however, the other samples contained only

quite a small amount of PCBs. The PCBs level in fish meat was confirmed to have progressively

decreased since the beginning of this surveilance in 1973.
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Table 1. Concentrations of PCB in Fishes

PCB concentration in fish PCB concentration in inter-

Sample meat (ppm wet wt.) nal organ (ppm wet wt.)
N Range Mean N Range Mean
Ainame (rock trout, Hexagrammos otakii) 1 0.04 1 0.11
Aji (horse-mackerel, Trachrus trachrus) 8 0.00—0.18  0.04 8 0.00—1.08 0.17
Anago (conger, Asiroconger myriaster) 3 0.01—0.24 0.09 3 0.00—0.34 0.11
Anko (angler, Lophius litulon) 2 0.00 2 0.02—0.42 0.22
Bora (gray mullet, Mugil cephalus) 2 0.24—0.35 0.30 2 0.24—0.82 0.53
Buri (yellow tail, Seriola quingueradiata) 6 0.02—0.13 0.07 6 0.07—0.50 0.22
Gatora (Fugu rubripes chinensis) 1 0.00
Hamo (sea eel, Muraenesox cinereus) 5 0.00—0.01 0.01
Hatahata (sandfish, Arctoscopus japonicas) 2 0.02 2 0.00—0.02 0.01
Hirame (flounder, Paralichthys olivaceus) 2 0.00 1 0.02
Hokke (atka mackerel, Pleurogrammus azonus) 3 0.00—0.04 0.02 3 0.00—0.04  0.02
Houbou (gurnard, Chelidonichthys kumu) 1 0.01 1 0.02
Isaki (grunt, Parapristipoma trilineatum) 2 0.01 2 0.01
Ishimochi (croaker, Argyrosomus argentatus) 2 0.00 2 0.01
Iwashi (sardine, Sardinos melanosticta) 7 0.02—0.08 0.04 7 0.03—0.10 0.06
Kamasu (barracuda, Sphyraena japonicus) 2 0.03—0.31 0.17 2 0.32—0.41 0.37
Katsuo(bonito, Katsuwonus pelamis) 8 0.00—0.03 0.01 8 0.00—0.07 0.02
Kisu (sillaginoid, Sillago sihama) 2 0.02 2 0.12—0.28 0.20
Koi (carp, Cyprinus carpio) 4 0.00—0.01 0.01 4 0.00—0.08 0.04
Konoshiro (gizzard shad, Clupanodon punctatus) 1 0.08 1 0.08
Kuruma-ebi (prawn, Peraeus japonicus) 1 0.06
Madai (red sea bream, Chrysophrys major) 9 0.00—0.01 0.00 9 0.00—0.29 0.05
Madara (Pacific cod, Gadus macrocephalus) 1 0.01 1 0.16
Mafugu (fugu, Fugu vermicularis porphyreus) 2 0.01
Magarei (flat fish, Limanda herzensteini) 7 0.00—0.01 0.01 7 0.01—0.05 0.03
Maguro (tuna, Thunnus thynnus) 4 0.02—0.33  0.11 1 0.03
Makajiki (spearfish, Tetrapturus mitsukurii) 1 0.17
Masu (trout, Oncorhnchus masou) 1 0.09
Mebaru (gopher, Sebastes inermis) 3  0.02—0.03 0.02 3  0.19—0.50 0.33
Megochi (Callionymus valenciennesi) 1 0.01 1 0.15
Mejina (opaleye, Girella punctata) 1 0.01 1 0.10
Menuke (rockfish, Sebastes matsubaras) 1 0.01 1 0.24
Murasoi (Sebastes pachycephalus pachycephalus) 1 0.02 1 0.10
Mutsu. (Japanese bluefish, Scombrops boops) 3 0.02—0.04  0.03 3 0.09—0.24 0.15
Saba (mackerel, Prneumatophorus Japonicus) 10 0.02—0.74 0.13 10 0.01—0.90 0.18
Sake (salmon, Oncorhynchus kete) 3 0.00 3 0.00
Sanma (mackerel pike, Cololabis saira) 4 0.01—0.02 0.02 4 0.02—0.04 0.03
Shiira (dorado, Coryphana hippurus) 2 0.01—0.04 0.03 2 0.02—0.14 0.08
Suketo-dara (walleye pollack, Theragra chalcogramma) 7  0.00—0.01  0.00 6  0.02—0.12  0.06
Surume-ika (sagittated calamary, Todarades pacificus) 6 0.00—0.01 0.00 6 0.06—0.21 0.12
Suzuki (perch, Lataolabrax japonicus) 3 0.10—0.29 0.20 3 2.06—4.52 3.44
Taisho-ebi (prawn, Penaeus orientalis) 1 0.00 1 0.04
Tobiuo (fying fish, Prognichthys agoo) 2 0.00—0.01 0.01 2 0.01—0.02 0.02
Unagi (eel, Anguilla japonica) 2 0.04 2 0.00—0.01 0.01
Watarigani (Portunus trituberculatus) 2 0.00—0.01 0.01 1 0.02
Yari-ika (squid, Doryteuthis bleekeri) 2 0.00 2 0.00
Yoroiitachivo (Hoplobrotula armata) 1 0.00 1 0.00

N i number of samples
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Table 2. PCB Concentrations by Year (Mean Value, ppm)

Year 1973 1974 1975 1976

Sample f.m. i.o. f.m. i.o0. f.m. i.0. fom, i.o.
Aji 0.03 0.37 0.03 0.20 0.05 . 0.11 0.04 0.04
Bora 0.40 0.33 0.53 2.23 0.44 0.83 0.30 0.53
Konoshiro 0.44 0.50 0.41 0.29 0.39 0.27 0.08 0.08
‘Saba 0.20 0.42 0.27 0.75 0.05 0.05 0.13 0.18
Iwashi 0.08 0.10 0.08 0.11 0.03 0.02 0.04 0.06
Suzuki 0.44 0.50 — — 0.40 8.80 0.20 3.44

f.m. : fish meat, i.0. : internal organ

Table 3. PCB Concentrations in Fish by Year

Year 1973 1974 1975 1976

Number of Samples 130 86 70 150

Fish Meat Mean (ppm) 0.15 0.09 0.06 0.04
Percentage of Samples (<0.05ppm) 60 74 80 85

Number of Samples 108 78 63 128

Internal Organ Mean (ppm) 0.68 0.25 0.37 0.18
Percentage of Samples (<0.5ppm) 83 88 92 95

Table 4. PCB Concentrations in Dairy Products

PCB concentration in PCB concentration in
Sample N wet material (ppm) extractable fat (ppm)
Range Mean Range Mean
Butter 6 0.00—0.03 0.01
Process cheese 4 . 0.00 0.00—0.01 0.00
Modified milk powder 5 0.00 0.00
Milk 10 0.00 0.00—0.06 0.03

N : number of samples

Table 5. PCB Concentrations in Meats

PCB concentration
(ppm wet wt.)

Sample N
Range Mean
Pork 5 0.00—0.02 0.01
Pig liver 2 0.00
Beef 3 0.01—0.02 0.01
Cow liver 2 0.00—0.03 0.02
Chicken 5 0.01—0.03 0.02
Chicken liver 2 0.01
Hen’s egg 10 0.00—0.01 0.00

N : number of samples
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Survey of Chlorinated Pesticides in Cigarettes

KUNIHIRO KAMATA* RITSUKO YAMAZOE* and HIROFUMI HARADA#*

Twenty two brands of domestic cigarette, 30 brands of foreign cigarctte and 3 brands of cigar were

investigated by means of gaschromatography on residue levels of organochlorinated pesticides, Each

brand was analysed per unit of 20 pieces. It was found that all samples examined contained

chlorinated pesticides such as DDT compounds and BHC isomers. The means of residue level of p, p/'-

DDT and total DDT in domestic cigarette, foreign cigarette, and cigar were 6.79 pg and 8.95 pg,
9.27 pg and 20.47 pg, and 198.2 pg and 278.8 #g, while in the case of y~BHC and total BHC, the
means were 0.44pg and 0.90zg, 0.51 #g and 1.11xg, and 0.41 pg and 0.81 pg, respectively.
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Table 1. Contents of BHC and DDT in Various Domestic Cigarettes?

Name Weight(g) 7-BHC(pg) Total BHC(ug) #,p"-DDT(ug) Total DDT (ng)
(A) Cigarettes
1. Peace 18.4 0.16 0.45 1.90 2.92
2. SHINSEI 14.8 0.50 1.79 9.42 13.14
3. GOLDEN BAT 13.2 0.49 1.59 10.90 14.52
Average (cigarettes) 0.38 1.28 7.41 10.19
(B) Filter Cigarettes

4. Peace (Long) 17.2 0.23 0.25 0.70 1.66
5. Ran 14.8 0.73 1.26 11.34 14.16
6. echo 13.2 0.35 0.88 3.92 5.62
7. Hope 14.4 0.21 0.50 7.96 9.74
8. Hope (Long) 16.0 0.44 0.92 14.20 18.04
9. CHERRY 14.8 1.03 1.46 4.80 10.22
10. Luna 13.2 0.70 1.28 5.94 7.54
11. Current 13.6 1.33 1.85 7.86 10.14
12. marina 15.2 0.38 0.64 3.94 5.10
13. Mine 16.4 0.29 0.54 3.84 5.10
14. Wakaba 14.8 0.20 0.47 7.32 8.84
15. hi-lite 15.2 0.44 0.98 6.60 8.16
16. HI-LITE (EXPORT) 15.6 0.19 0.48 4.16 6.30
17. Seven Stars 15.2 0.30 0.80 5.84 7.92
18. mini-star 11.6 0.07 0.25 2.46 3.50
19. JUST 14.4 1.07 1.54 16.40 19.20
20. MR, SLIM 16.4 0.18 0.43 6.60 8.34
21. MR, SLIM (Menthol) 15.6 0.16 0.37 8.16 10.50
22. mf 15.2 0.29 0.98 5.02 6.14
Average (Filter Cigarettes) 0.45 0.84 6.69 8.75
Average 0.44 0.90 6.79 8.95

1) Each brand was analysed per unit of 20 pieces.
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Table 2. Contents of BHC and DDT in Various Foreign Cigarettes?

Name Weight 7-BHC Total BHC p,p’-DDT Total DDT

(® (rg) () (re) (1g)
(A) Cigarettes
1. PALL MALL USA  18.4 0.11 0.28 4.24 27.24
2. LUCKY STRIKE US.A 14.7 0.10 0.26 6.48 18.54
3. CAMEL US.A  13.6 0.27 0.43 10.56 28.42
4. GAULOISES FRANCE  17.2 1.72 1.99 10.60 14.90
Average (Cigarcttes) 0.55 0.74 7.97 22.28
(B) Filter Cigarettes

5. MULTIFILTER USA  13.2 0.34 0.74 10.00 27.44
6. Marlboro US.A 16.5 ' 0.38 0.91 6.00 7.94
7. Marlboro 100’s USA  17.0 0.19 0.55 - 14.00 34.56
8. Winston USA  15.2 0.29 0.57 17.10 40.14
9. Winston (SUPER KINGS) US.A  17.6 0.88 1.18 17.00 37.18
10. VIRGINIA SLIMS USA 14.0 0.19 0.51 12.00 35.86
11. HALF AND HALF USA  19.6 0.26 1.15 2.74 5.54
12. eVe USA  16.7 0.32 0.78 5.28 9.78
13. LARK USA 15.2 0.24 0.64 5.00 8.68
14. PALIAMENT 100’s US.A  16.4 0.40 0.83 14.80 35.54
15. SILVA THINS 100’s USA  14.0 0.33 0.65 3.76 7.80
16. KENT USA 13.6 0.18 0.66 4.54 9.64
17. KENT (DELUXE LENGTH) TUSA  16.0 0.27 0.80 3.04 7.94
18. Salem US.A  14.8 0.32 0.53 12.00 33.00
19. Salem (PREMIUM LENGTH) U.SA 17.6 0.38 0.68 9.20 27.64
20. TRUE USA 13.2 0.21 0.47 22.40 65.14
2l. Land M USA  12.8 0.22 0.54 12.12 23.42
22. KOOL USA  14.4 0.08 0.19 4.86 18.04
23. SILK CUT (KING SIZE) ENGLAND  16.9 0.26 0.81 3.86 5.96
24. Rothmans (KING SIZE) ENGLAND  18.8 1.20 4.27 14.10 16.84

25. ROTHMANS INTERNATIONAL
ENGLAND  18.5 1.06 3.85 8.50 11.26
26. Perilly’s ENGLAND 18.7 1.01 2.93 5.52 7.08
27. Benson and Hedges ENGLAND 16.1 0.07 0.27 10.08 12.70
28. OLD SPLENDOR ENGLAND  16.6 1.28 2.35 11.64 14.04
29. MILDE SORTE AUSTRIA 16.3 1.15 1.38 9.60 12.06
30. ATIKA HAMBURG  18.0 1.57 2.00 7.16 9.68
Average (Filter Cigarettes) 0.50 1.16 9.47 20.19
: Average 0.51 1.11 9.27 20.47

1) Each brand was analysed per unit of 20 pieces.

Table 3. Contents of BHC and DDT in Various Cigars?

Name Weight(g) 7-BHC(pg) Total BHC(ug) p,p'-DDT(gg) Total DDT (ug)
1) ROI TAN TIPS U.S.A 52.2 0.58 1.10 75.6 134.2
2) Tiparillo U.S.A 46.1 0.30 0.30 285.0 382.4
3) KING EDWARD U.S.A 48.7 0.34 1.04 234.0 319.8
Average 0.41 0.81 198.2 278.8

1) Each brand was analysed per unit of 20 pieces.
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BAER Lick C ARFAEREEZR L. T, B/MER HALF and HALF ©2.74pg, ¥ 9.27
2 BB R HE THotn BRI SamB\n T, EH198.2ug b i

B 7e b VA EREIR S S S LS F ok B S aDEEL OBWER R L.

5 BRERRBREREOSTER L Table 1 ~3 1R A DDT OBFEEIZOWTAHS &, EHEMRES <20
L. BEMEIIY » A D 19.20pg, BMEIw Y /Y —20D

EERRBEEE L LTCBHCR & DDTHRIZOWT 1.66¢g, Ti98.95ugTh »T=. S EERKE X <o T,
gt Uicas, BHCR r-BHC &% BHC, DDTHIL p, TRUE © 65.14pg HEEET, #/ME HALF and
2-DDT 2 DDT oW TS DI & i § o5 HALFD5.54pg, T4#920.4848Ch o ke, & i s o
20457 DPE[EZ g TH LD L. . BV p, p-DDT & RS 278. 80ug & B

BLHBHC I, o 8, 1, 0-BHCOZhEnofleik fH&ER LTz,

%, #%7i-, ¥3DDT I, »,2-DDT, 0, p’-DDT, p, p'~ = =

DDD, o,’-DDD, p, p’-DDE @ #h 2 hOf|EE 40 SEME LiciRg g oca, L2 sa0TTORE
HLETHS. TPl hboOEBERREEDORER 2HFRIN LB HEERRBEN R h.
RATGTAVITFT 4~k »THHiE -t WL a5 5EOHFEEER L 6 EReTin-

1. BHCREBRORER & alEFELTWSr- RS DL & D MfA Table 4 iR L7z, Table 4 2»
BHC &%, HEREY ~=208f, 7Ly Mhikks BERINCN 2B 2 1Y, F o hOBREEREEEN
B 1.33pg %R, BAMEIZI =A% —D0.07¢g, i 6 R & il U CH B LTI Y, ZomboFE
0.44pgCh o, —JFHEERS S v 2Tk, GAUL- BIIBHCRZ &K DDTREHE T AERENADND
OISES®D1.70pg MEEME T, F/MEl: BENSON and ZETHB. Tickh BHCRIL 6 FHjD 2/3~1/21RE
HEDGES®DO0.07¢g, F490.51pgCh iz, Fic, Bk DBEESRLTHS0IE LT, DDTRIT1/10~1/15
B RTINS TIRFEE0. 41 pgTh - 7o ERIBIZBA LT B, g4 EiE b EiE & & & i

MBHC oBR¥EEX, EEHES SaTEHIvv IO % EBHCHRY DDTHRD TRCAIEDBHAENRL S, &

Table 4. Chlorinated Pesticide Residue Contents in Cigarettes in 1971,‘ 1977

Content (ug)

(Range) (Range) (Range) (Range)
Domestic Cigarette 17 0.61 2.06 79.2 131.1
1971 (0.00—1.55) (0.00—6.98)  (42.3—175.7)  (67.2—138.5)
Foreign Cigarette 20 0.75 1.09 104.3 305.1
(0.00—2.13) (0.00—3.83)  (73.0—224.0) (150.9—593.4)
Domestic Cigarett 22 0.44 0.90 6.79 8.95
1977 (0.07—1.33) (0.25—1.85)  (0.70—16.40)  (1.66—19.20)
Foreign Cigarette 30 0.51 1.11 9.27 20.47
(0.07—1.72) 0.19—4.27)  (2.74—22.40)  (5.54—65.14)

N : number of samples.
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Studies on Hydrocarbons from Petroleum in Foods (II)

Detection of n-Paraffins in Marine Products

MOTOHIRO NISHIJIMA* AKIHIRO IBE*, KAZUO SAITO*,
SHOKO TAKAHASHI* HISASHI KAMIMURA¥*, SETSUKO OCHIAI*,
YASUTA NAOI*¥ and YASUO KIMURA*
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Scheme 1. Analytical Procedure for Extract
of n~Paraffins in Marine Products
Sample 50g
extract with n-Hexane 200m/
blend
filtered
n-Hexane 100m/

Evaporate

Residual oil

! saponify with 1096 KOH in EtOH 50m! for 1 hr.
Hydrolysate
add 100m/ distil water
extract with z-Hexane 80m! x 3
n-Hexane layer
wash with H;0 20m/ X 2
dehydrate over Na,SO, (anh.)
conc. to ca. 5ml
Column chromatography (Kieselgel 60)
elute by n-Hexane 100m{

conc. to dryness and add iso-Octane 10m/

Molecular Sieve Adsorption (5A 500mg)
reflux for 3hr.

Molecular Sieve

wash iso-Octane 10m/ X 5

add H,0 5m/ and conc. HC! 5m/

add MeOH sat. n-Hexane 20m/

shake for 5min.

add 5%Na,S0, 30mi

extract with z-Hexane 50m! X 3
n-Hexane layer

wash with H,0 20m/ x 2
dehydrate over Na,SO. (anh.)
conc. to dryness
Residue
dissolve in n-Hexane included 30ppm Pyrene
GLC

tion time 35 n-Co—n-Cos DFEZHERE LS, 4
MR AVEL DT, 2D ORI Al E
L—&& A,

2. REOKI WEHY KBTBEZ Y-V Ty ik
VVALANCLDHF LI u< s T T T 4~ LD
HEMRIAE R BN, T DJFEE T iso-paraffin 353 [
R lmE T A AR B o T, F T THRHBIT I T,
iso-paraffin JH& ORI s 5 BHTTEHREY & DR

o 28-1, 1977 117

Table 1. Relative Retention Time of n-Paraffins

carbon number tr*
Ca 0.98
Pyrene 1.00
Coez 1.04
Cas 1.10
Caa 1.16
Cos 1.21
Css 1.28
Cor 1.35
Cu 1.45
Cag 1.57
Cio 1.71

* tr is retention time relative to Pyrenc.

Table 2. Percent Recovery of a-Paraffins
added to “Hokke”

carbon number 9% carbon number %
Ciz 55 Caz 102
Cis 75 Cos 107
Cu 86 (OP 105
Cis 92 Cos 108
Cis 94 C 102
Cir 97 Car 100
Cis 97 Cas 98
Cuo 98 Cse 96
Coo 100 Cso 96

Ca 100 .

EGZLicELrH® 25— — T L B n-paraffin & iso-
parafin FOSMEY = 2 A LT, CEEBLVA<FI
DWCEVF 2 F—¥— T BUEDE A LTS
& Fig. 2 3L U Fig. 3 IWRLAEB DD NT T —
v o R{ERED S, #2 T Scheme 1 12 3% Lk
MrEDZ YA M5 HHY Tk v 7 iC n-parafinfHD % 1
ppm ERMIL, EIRER % B 2ok, 2OBRIE
Table 2 T RLTcE B D Th Y n-Crald55%, n-Ciald75
96 & EURERIT DS, n-Cia 1286%6TH D, n-Crs—n-Cso
119096 P LD IR AR B R ie.

3. favFbon-parafinffisFR  HHA2SELHES
SBNT DN T DORERIL, Table 3 (7-Cyg, n-Crale o\ C
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Cis C8 Gir (g S
Ci3 ?14 ) 18 Cio C Pyrene

Cr é c
| 20,077 G Cas
Cos
Car Cag
Coo (g
\Jugg L_J U LU gl bJ J \A/ .

10 ' 20 | 30 L0 min,

Fig. 1. Gas Chromatogram of n-Paraffin Standard

kﬂ Pyrene

( b) Cﬁ C16 CW C]g C]g C(Z;L\)m

Co2(p o Cs O Pyrene
Cus

Cia

10 15 20 25 30 min.

Fig. 2. Gas Chromatogram of Grade C Fuel Oil

Extract ) i
(a) non treated with Molecular Sieve ll
(b) treated with Molecular Sieve Lol L Wt
e k__,/ Lot b
ERERECC L, BEOHHED TR Sk < Rer o B 20 25 30 min.

tention timeZEE)L 23 [{5E LAV o2 &b Al
Lic) RRLERBD THoTo, COENSLIDL LR “Hamachi®

D #IER O n-paraffiniBik #n-Cis 8 X On-CuiB &4 (a) non treated with Molecular Sieve
TNABEAAADNHFEED S5OHELL NS AJGd (b) treated with Molecular Sieve

Fig. 3. Gas Chromatogram of Extract from
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Table 3. Contents of n-paraffins in Marine Products (ppm, wet basis)
Landing or Carbon number

Sample (Cﬁtefg}fgﬁ@ 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 O
1. Suzuki (Tokyo bay) _ = - T —0.1 T — — — — — = — — — — 0.1
2. Suzuki (Tokyo bay) — T T0.20.201 T — — — — — — — — — — 0.5
3. Suzuki (Tokyo bay) — T T0.10.10.2 TO0]l] — — — — — — — — — 0.5
4. Suzuki (Tokyo bay) — T — T T T T01 — — — — — — — — — 0.1
5. Suzuki (Tokyo bay) — 0.1 7010101 TO01 — — — — — — — — — 0.5
6. Suzuki (Tokyo bay) 0.1 — — 0.1 — 0.1 — — — — — — — — — — — 0.3
7. Suzuki (Tokyobay) — T — T T T — — — — — — — — — — — T
8. Suzuki (Tokyo bay) T —0.1 TO0.1 — — — — — — — — — — — — 0.2
9. Suzuki (Tokyo bay) - T — T TO01 T — — T — — — — — — — 0.1
10. Suzuki (Tokyo bay) — T — 01 T T T — — — — — — — — — — 0.1
11. Suzuki (Tokyo bay) — = — T T T01 T T — — — — — — — — 0.1
12. Suzuki (Tokyo bay) — T T01 T T — — — T — — — — — — — 0.1
13. Suzuki (Tokyo bay) —_ = 01T — — — — T T — — — — — — 0.1
14. Suzuki Osaka T TO1 TO0.101 — — —0.1 — — — — — — — 0.4
15. Karei (Tokyo bay) — T — — — T T T — — — — — — — — — T
16. Karei (Tokyobay) — T T T0.101 T T — T — — — — — — — 0.2
17. Iwashi Chiba — 3.4 —15.70.40.2 — — — — — — — — — — — 19.7
18. Shiira Chiba -099011.20.101 — — — T — — — — — — — 24
19. Asari (Tokyo bay) —_— e e e e — —_
20. Hamaguri Kankoku - —010101 — — — —0101 — — — — — — 0.5
21. Gazami Fukuoka - - - T — — — — — T02 — — — — — — 0.2
22. Aji Fukuoka — -01 — T06 — T010201 — — — — — 1.1
23. Hamo Fukuoka —90.1 TO01 T — — — — T — — — — — — — 0.2
24. Aodai Kagoshima — T T ——07 — — T — — — — — — — 0.7
25. Mutsu Kochi _ — T0.1 T — — — —90.10.1 — — — — — — 0.3
26. Fugu Shimonoseki —_ —_ — T T — — — — T — = — — — — - T
27. Ika Toyama — - —901 T — — — —0.10.2 — — — — — — 0.4
28. Saba Niigata — 3.70.10.70.10.2 —0.20.10.1 T T — — — — — 5.2
29. Mebaru Niigata - T T TT — ~— — =TT — — — — — — T
30. Hokke Niigata — T TO0l — T — — — — — — e — — — 0.1
31. Mejina Oshima - — T010l — — — —0202 — — — — — — 0.6
32. Katsuo Kamaishi 0.10.30.10.1 T — — — — — — — — — — — — 0.6
33. Menuke Miyako 6.1 7T0.1 T0.1 — — TO0l — — — — — — — — 05
34. Sanma Ofunato —-10 —01 — —0309 — — — — — — — — — 2.3
35, Sanma Ibaragi 0.2 —0.10.90.20.2 T4.7 — T — — — — — — — 6.3
36. Sake Hokkaido 01t - TO0l — —0201 — TO0Ol — — — — — — 0.6
37. Asabagarei Wakkanai - — T0l T — — — = T0l — — — — — — 0.2
38. Hamachi Ehime’ — 4.4 —7.70.50.70.10.10.10.20.1 — — — — — — 139

e No Detected

Below 0.1ppm

BT Bn-Cas 35X On-Ca3 B\ &\ I SR D
B0 —viBmbhte, AL 3n-Ci—n-Cs @
Total&HEILA 7 v 0353 % < 19.7ppm, DT
F0D13.9ppm, Vv ~OD 6.3ppm, H/3D5,2ppm,
4 5D2.4ppm, 7D 1. 1ppm DJETH -7, FD{l

¥

DHDOENTIRB1.0ppm PITFTHY, HaFEe bHEkE
BD CHIEIRTER WA, SHERBCHLNRENLD
Nz, BERVECIREE L 7o A 2 % 13RI DV C Rl L e
e, EEITEVY LY <A TH - feditrace—0. 5ppm &
ENRABND Z &L, FRBED R OWTHEEZERD
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Table 4. The Relation between Contents of n-Paraffins and Habitat

Inshore Fishes

Migratory Fishes
(Wandering Fishes)

Deep sea Fishes

ppm ppm ppm

Suzuki T—0.5 Iwashi 19.7 Menuke 0.5

Karei T—0.2 Hamachi 13.9 Aodai 0.7

Asabagarei 0.2 Sanma 2.3—6.3 Mutsu 0.3

Hamo 0.2 Shiira 2.4 Hokke 0.1
Mejina 0.6 Saba 5.2
Mebaru T Aji 1.1
Fugu T Katsuo 0.6
Sake 0.6

B EAHEIND, ChbEFEEOFRNARELE
Fe it BB B B L IINTE CE I, #HES? Ho
W|ECLLND X I, GHERALLKYCHE L
Y F ECRERS BT B 2 LRI TWA L L
REMD, A LPOEEE OHEEERE LD L BE
z2bNb. FESI LB EMRY X b EL
€, n-paraffingHE & i L icksE% Table 4 1w kL
fo. TOENSDONRBEBD, 2RPBECEE CKEE K200
mpITF) RS 5 Al L ORI O —E e
BEET % AL n-parafinf i O EEBIMES, EfkED
FECBEVWEEENADNL. TOZ Eik—ie A
BEINBEICRECENWEEZONTWA L L EFE
LCwh. £ ChbaEEkOAEOKBREE L
g, —EHRCEET 5 AR L GEEERS
b, BUHSOBCHFEDOSDORE N &, HERMIEN
FHEETHHLEHAELONDY, TNbO/EL
n-paraffin OHRBHEECH S O U EBEE 1SS
AL BEEN, 5B OCEFRREZRL LThRETT
50% HThH5.

PlEDRERND, O BEREEL %8,
n-paraffin 2. X 248D 4Tl <, iso-paraffin /g H T
I 3, 4Ry VL VERARIATI LY, EHRED
By R o LB L E2 5.

e )

GUWEC Y B BB RLOBEO—DLLT, -
parafin % & O R RNEFHSOSMELYRETT 5 L
&bz, TR 23 ESsE R DT n-paraffinF D&
FBOEBRHAEL - T

1. iso-paraffin i§ ZQET 2D ELVH 0 T~
—~ TR EDIFTEREZZABICEIATATIu< NI T A
FTEBCEF R B RENE DN Tk Y-

paraffin &R (& 1ppm) L %o & & OEIRET,
n-C13l 35696 TH o 7ehin-Cisl186%6THh ¥ , a-Cis—n~Csg
TU909G 1 1 & BATF /s EUNER AR & I ie.

2. TERAK W Tn-Cis—n-Cy DEBRBBEX BT
TnollER, BRAMECL - TEE BT ERTEDBN
Voo ATV, AT, FuU=, FO8, VA SRIOTY
SR BN S BHI N, oo mETEEA T
HY, FLRBORTHZ LMD, BREBLTS
DOEFRbHLIELONSD.

LR DFEA S 51X n-paraffinff &5 & & 55 & DOBIRE
EIRIIE S Nisds - 1edd, S L UCHREBEDO R
MECOWTEERER L, ol BE gD, n-
paraffin O 4 T/ <, iso-paraffin 5L 3, 4wV
Ly, AMRSERENCEET LR Y, A
MR AMER L OBIE 2T 52 FETH 5.
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Study on Amounts of Trace Elements in Marine Fishes (III)
Distribution of Arsenic and Heavy Metals in Seabass Tissue

KAZUO YASUDA*, YASUTAKA KATSUKI* KOU UEDA* and YASUTA NAOI*

Thirty nine seabasses with 42—70 cm in their body length caught at a coastal water of Japan
were investigated, their normal level of arsenic and heavy metal (Pb, Cd, Zn, Cu, Co, Cr, Mn and
total and methyl mercury) concentrations in their organs, such as muscle, liver, digestive organs,
pyloric caecum, kidney, ovary, testis, gill, heart, spleen and gall bladder. Concentrations of arsenic
and heavy metals were measured by an atomic absorption spectrophotometry and a gas liquid
chromatography. Result obtained are as follows: 1) Concentration of Cd in the specimens was
extremely low and that of Pb was very high in comparison with that of bonito, which appeared in
this journal 26—1, 196, 1975. 2) Total mercury was tended to be accumulated in muscle than in other
viscera and about 829§ of them were found to be present in the form of methyl mercury, Concen-
tration of total mercury in muscle increased according to the increase of the body length. 3) Concentration
of As in each specimens kept constant levels (0.4 ppm in average) regardless of the body length.
4) Content in liver was 7 times greater than that of bonito, 5) No significant differences were

observed on the concentration of As and heavy metals in seabass (body length of 42—70 cm), regardless

of the place where they had been caught.
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Table 1. Concentration of Arsenic and Heavy Metal in Viscera and Muscle of Seabass

unit : ppm  wet base
n Me-Hg T-Hg As Cb Pb Zn Cu Co Cr Mn
0.23 0.28 0.41 <0.01 0.04 4.5 0.25 0.02 0.02 0.04
muscle 39 (0.05~0.57) (0.07~0.70) (0.12~1.96) (ND~0.03) (ND~0.09) (1.3~7.8) (0.03~0.65) (ND~0.07) (ND~0.07) (ND~0.1D)
0.06 0.10 0.40 0.08 0.21 59 108 0.14 0.01 0.38
liver 26 (0.01~0.14) (0.02~0.33) (0.11~1.0) (0.02~0.32) (0.02~0.80) (18~185) (16~308) (0.04~0.46) (ND~0.05) (ND~1.5)
0.03 0.06 0.45 0.02 0.20 18 2.4 0.02 0.23 0.30
digestive organs 33 (ND~0.04) (0.03~0.11) (0.16~0.98) (ND~0.04) (0.02~0.53) 14~24) 0.6~7.5) (ND~0.05) (ND~0.92) (0.17~0.67)
0.08 0.14 0.78 0.02 0.10 19 2.7 0.02 0.02 0.42
pyloric caecum 28(0.02~0.19) (0.05~0.46) (0.11~1.82) (ND~0.08) (ND~0.40)  (10~27) 0.2~9.2) (ND~0.07) (ND~0.10) (0.11~0.87)
0.07 0.37 0.38 0.04 0.05 18 3.9 0.04 0.03 0.24
kidney 13 (0.05~0.10) (0.07~0.60) (0.09~1.3) (0.01~0.08) (ND~0.16) (5~36) 1.7~11) (ND~0.12) (0.01~0.09) (0.01~0.62)
<0.01 0.03 0.26 <0.01 0.37 85 3.8 0.02 0.08 0.04
ovary 12 (ND~0.02) (0.01~0.09) (0.13~0.42) (ND~0.02) (0.07~0.75) (48~150) (0.88~8.5) (ND~0.03) (ND~0.25) (0.03~0.05)
0.03 0.05 0.51 ND 0.28 63 1.2 0.03 0.04 0.07
testis 8 (0.01~0.07) (0.02~0.12) (0.15~0.67) (0.02~0.63)  (16~125) (0.28~3.6) (0.01~0.09) (0.01~0.20) (0.01~0.16)
0.02 0.03 0.21 <0.01 0.01 4.0 0.10 0.04 0.35 0.20
gill 33 (0.01~0.04) (0.02~0.09) (0.06~0.56) (ND~0.01) (ND~0.05) (1.3~10) (0.02~0.73) (ND~0.12) (0.01~0.99) (0.06~0.50)
0.05 0.17 0.33 0.04 ND 21 5.0 0.03 0.03 0.37
heart 10 (0.01~0.07) (0.05~0.29) (0.12~0.63) (ND~0.07) (ND~0.04) (16~26) (1.4~9.8) (ND~0.05)(0.01~0.11) (0.15~0.58)
0.17 0.13
spleen 12 (0.03~0.45) (0.02~0.35)
0.01 0.27

gall bladder

15 (0.01~0.02) (0.04~0.90)

gel
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Table 2. Concentration of Arsenic and Heavy Metals in Viscera and Muscle of

Young Seabass in Tokyo Bay

wet base unit : ppm

Lengih Me-Hg T-Hg As C Pb  Zn Cu Co Cr Mn
5— 9 36 Muscle 0.01 0.02 0.52 <0.01 0.08 7.2 0.28 0.04 0.05 0.04
Viscera ND 0.02 0.30 0.02 0.06 19 1.5 0.03 0.38 0.76

10—15 10 Muscle 0.01 0.05 0.38 ND 0.10 7.2 0.33 ND 0.04 0.01
Viscera — — — 0.03 0.09 17 1.6 <0.01 0.15 0.39

16—20 5 Muscle 0.03 0.04 0.43 <0.01 0.06 6.9 0.31 ND 0.05 0.04
Viscera —_ — — 0.06 0.13 21 2.5 0.15 0.05 0.36

25 1 Muscle 0.05 0.07 0.77 <0.01 0.04 4.8 0.32 ND 0.07 0.04
Viscera ND 0.04 — 0.10 0.16 24 13 0.22 — 0.35

34 1 Muscle 0.03 0.04 0.66 <0.01 0.07 5.4 0.2 ND 0.04 0.06
Viscera - 0.04 0.30 0.02 0.17 51 3.3 0.10 0.21 0.15
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Studies on Modifying Factors of Methylmercury Toxicity (I)
Influence of Dietary Selenium in Tuna on the Organ Accumulation of
Mercury under Low Dose Methylmercury Administration in Rat

SUSUMU NISHIGAKI*, YUKIHIRO TAMURA®*, TOSHIO MAKI*,
YASUHIRO SHIMAMURA®#, GEN OHI*), HIRONOBU SEKI*,
HIROKO KONNO#*, KEIKO MINOWA*, KUNIO YUNOME*?

and YASUTA NAOI*

We studied the effect of selenium in tuna on the organ accumulation of mercury under the low
dose methylmercury administration schedule, Five groups of male Wistar rats were fed the following
regimen for 10 months: (A) 1 ppm methylmercury +0.8 ppm selenium (selenium was added as dried
tuna meat) : (B) 2 ppm methylmercury +0.8 ppm selenium : (C) 4 ppm methylmercury +0.8 ppm
selenium : (D) 4 ppm methylmercury : (E) Basal diet. The basal diet was resumed for further 2
months after termination on the experimental diets. Blood, brain, liver, kidney, spleen, muscle
and hair of the sacrificed animals were analysed for total- and methyl-mercury and selenium at month
0, 1, 3, 5, 7, 10, 11 and 12. None of the animals developed neurological signs. Thus in the low dose
methylmercury administration schedule contrast to the high dose schedule (Obi et al, 1975), one
notable action of selenium toward methylmercury appears the suppression of mercurial accumulation
in these organs through enhancement of elimination. Possible mechanisms for the findings were
discussed.
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Table 1. Concentration on Methylmercury and Selenium in Experimental Diets

Group Methylmercury (as Hg)  Selenium occurring in tuna meat Protein source
ppm ppm
A 1 0.8 Dried tuna meat
B 2 0.8 Dried tuna meat
C 4 0.8 Dried tuna meat
D 4 0 Casein
E 0 0 Casein
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5, 7,10, 11, 12F 580 8 W CTHEEDEM 4 IT3°0
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I, &, M, ik X Ok e S Uk, HBIpiksH
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5. EBHEBRCRERSPENEE 10y FEE LR
MBI EEHOBON, &4 IF, & Bweo
WU L D R ISR 21T - e

= 3]

1. EEBEAR L oBRaRmRE (Table 2) &
BEEL 1Rl HYON20g DBEERE CHECEEEISR
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BRETRROBREICHAI LT 5.,

2. #EHMR (Fig.l) ARRCUIEROER L KL
THENEBEARESNTWBHAL0N F F TEEZER
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fo. LosLZ OB T 5L 5 74 A BIClikic L
D 2MEMET L TWBDT, —REIMmERGE X 5k
ExTeo LdELONS, ¥k, ¥—-YOMECH
KmOECRESWHEE N Hofolcdh b N ik
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Table 2. Consumption of Diets and Total Body Burden of Methylmercury and Selenium

Daily intake

Total body burden

Group of diets
: (av.) g/Animal

Methylmercury

Selenium in tuna

mg/Animal (as Hg) mg/Animal
A 19.7£2.5 5.8 4.6
B 21.642.9 12.7 . 5.1
C 21.5£2.3 25.3 5.1
D 20.5£2.3 24.1 0
E 19.241.9 0 0
g
0.01).
600+ < )

5007

4007

300 ¢

200t)

1 3 5 7 9 kil
[ VA Vil
Period of administration

Fig. 1. Weight Gain of Rats

month

0.9, 1.3ppm ‘CxFAKEFHEEED 5 —10ppm!"” %
XA TR - CThie. ThElsM: 1 EORELRDHH
nish o7,

5. BHSBRSE~0KBLEL Y ERE LV OB
(Fig.2) 4 ppm s 7 A/KEAREIC OWTAD L, EV
VERIND CENLKREIMODEE L b BRI OB I W
CiakdE, AFAKBEED B BECEESEDON: (P

T, =V VMO A, B, C3EAL, Bai sl
DI IRILE DB EVRL R D 4 7 LK BIE I il L C,
T L0 2 1 4 DHERRLTHS, LavkiEEMOD
AL, ABEDINS f5%RL 7 (Table 3),

BREBEOKAKSUL, SR OKREEC AL TAR
D 2L > TnB, LLC, DETI4EERX
T, SIELIT CEROEEKIMEL o T, ¥, =
D 2BEOEH A FKEE, KRPFERLBFENTVBIZD
PoHbT T HAENLITEL T & EBEE R,
fhofges & B 2 ERERHIBD B L.
| EBREDHOEBATIIER I N T 5 KEED—90
RBLEN A FAIREDOTETH B DI, BTIR40—60%6 &
FEEIOEE T, BRI ERKEOB THRETS LEL
b,

ROMKRIRER, BEEEZRLI-DETLENSD
12ppm CIEERICHEE TS £ 2.4ppm ki, AFak
ShBEBEYTE > TV, _

—F el Vi, BEBRGEEMCELT, w2 YR
DA, B, C3IMLIKBEHMODEL v EWBITELHR
B, 3EHMCEEEREL (p>0.10) 3I2FREEY
AL

IR LT, BTIKEREMODEIC I\ BEE
IEHT 5 BESED SN T 5B, _

MR ABARKEL T ENn50. Ippm OFRREY
HfeL Y BRARL, XEFIAHESY 17k EmEE
A FNKBREDGE & AR, 4 FAKRGHERICE D
Too THEAEHEINLLDOTHIAKE « w1 v DEHEE
FEF2ENT 2HB Wb, ¥%, A, B, C 38X
AR L VBERZELWELA2DLT, Bfery
BECESAON, LrbFdo s 7 k@gREsneE
W EBITERARE KEERFEENRE N

COEFIIME D BN, BEEILEND, KOR
BRBWTHER X F AKBBREORVEIZEEWE
BOEALNTHWS.
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Table 3. Ratio of Concentration of Total Mercury in Rat Tissues of Group

B, C, D to that of Group A

Methylmercury
concentration
Group in diets Brain Liver Kidney Spleen Blood Hair
ppm (T-Hg ppm)
P A 1 (2.3)1 9.01 781 (5.1 491 —
g B}-I{g—kSe 2 (5.4)2.3 (19.5)2.1 (149)1.9 (33.9)2.2 (107)2.2 —
g C 4 (9.1)4.0 (35.7)3.9  (230)2.9 (64.9)4.3 (183)3.7 -
w D Hg 4 (12)5.1 (46.8)5.1 (234)3.0 (85.5)5.9  (270)5.5 —
= A 1 (2.6)1  (10.5)1 (921 (1481 (56)1 (70)1
g B}-I{gﬂ-Se 2 (5.001.9 (21.5)2.0 (187)2.0 (40.5)2.7 (118)2.1 (130)1.9
E o 4 (8.8)3.4 (44.2(4.2 (262)2.8 (69.6)4.7 (217)3.9 (259)3.7
— D Hg 4 (11)4.2 (53.6)5.1 (230)2.5 (95.6)6.5 (283)5.1 (369)5.3
WNTa Y b w~ VAR D X THLRKEOWE  (Dry Base)
HEpiv, C, D2BR KI5 L v YIRINOCEILEY bpm
EFIATD BRI, A FAKBEE &L VIRBNTIRE 150 ¢
DEMMR SN inh o,
6. AEEEPENEE RERRPTHHIMTITE
OBEELRBCRERYHEDONNL 53 THY, ZOEER
OWTIEFRE B TG T 5. 100},
# %=
SHOEBRTES NIH L WERIR, fEkoBEeK
LT~ v {lg e L v IR O BIEES /s & OKEE
BAEDSNIC ETHE. BlRE A 7 LREREO% 50}
Szl VLAY X D A 7 AKBEENER E e
EES, 2 F KBRS CIHEEIRO R L 1t
B0 D X D EVKBERSTED DL, v AT D
BECIIBFEILEE 2125 28 R[5 58ppm™® &\ 5 ZKER

DEEL T TLEBMREREREL fnv & & 2%
ENTwB. FLTZhDDOBREBMIR LRI B O
i, Iy bORE, KEEMEL VLSRRV Y
OBITHTD LD, TOREIIHTHIC0.64ppm®
WV S EEEIBE R,

0L 3 IAPETEE < oo THABREL o0
2, Filz, 0L EBEOEL v OBITHMIREEY
T 500, BED L AWEEET DWW Tikse < B
ENTWinw. B COKBBERCIIBIRES, 2v v D
HEBRT OBV L T PRESR LRI TS EH L
LTEbzbhT&r.

0L ElEENS, SEOEROEE, ® Vv vIRM
KOS ER Y ET S o kw1 v KIEBME X
DEHLBITLTNWBDT, BIEE 27 AKERETHT
DA L VARGIER L ThB L ni 5.

DERE OIS~ DOKBEBELET X2V D

- 3 > 7 10 llMonth

VI 7 I 777 7777777727227
Period of
administration

Fig 3. Inorganic Mercury Concentration in
Kidney

BEND oW TELTARE S,

B ABERCBRENRDbh, OBoKKkEN
b AFANKBEELFIN DR EEKEL L TFOER
{EHE%E A TAHB EFig. 3IRLEEBDTHY, LY
WD CEOFIKBEMODE L » ZOEBEIE L,
O 2HMOZIRABOBHE L D WL AL AZ .
NG 2BE A FAKBANENALTHEDT, 20O
I S ERKIREERNE VLW T e v v R R
NB & ABERCH A FAMBER N, ZiERLE:
RO BN S Y, Mt U T—B R0 E
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WBICEEI sl b EL b,
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B U IR DR E ERO TSV & 24
TE<, P THERL AR O R KR
EELUCELLEHEES N, rKRARENR B
SOOI AFPERMET LI RBh 5,

—H, AFNKEOHBERIRPHEIN DL RS
LB TEDD, BEREENR U0 THIUE, 3L
A & DR CAEERIET L T 5 DB A
FOEMUKRBEENEES L\ I L 5 FE U BRI
HLRWETHD. SORREE TV Y7k
IGET B LR T HEEOR, KIROMAFHED 2
HbB EWIHEORLLNTHBE, BERKEHEE
T5EWIMERMES. P o ThH A F A LMBE I Wiz
BR, Sl ED Sl v 2 ENTHFINS.

A, B 2B DUWTCHIKBEMO WEBEREV TEY
25, Table 3Rk 5 ELS OB TR, ThE
NCEDL/4, 1/20%/KEERNE S NEPRFD 45
AEBBET AL B ennd, CEELFRRCE ~ 7
MMEPMBE I N T OSBRSS DB & X D T ER
MEDBN TS EELbNS,

Fte, BT A FAKBRMEDOSNC, D2BILT
AR A VKB EEMIIRL T B, 2Dk dE
UL, 7THALKE, B4 URENH S, TS
ZERWEE S Tnh., FLTZOR 2 Faliier vy O
5L, BomBKEBECEELTHDERLN
5. Tibb, DELBEOTI v vREMIZFEAL
THHOTBETIIZO L 5 MBIIED LN,
7z, FFRMETHA, B, C3BD L v REREEEILE
, TnBEEReLr YOS EL DR, EbKK
DEETIE, FFEBORKER 4 FARBREN3—5H
AE 7 AOBELIHTZELWORED 4 FAKRETR
RS DEENDIRE » T, fEo TZhD O
BRD7K SRR % BEE AL .

CDX 5 RENTNG, C, D2ROBIRKITS AT
WKEOWBHRGIIRD L HHPTED. Tiobb,
B HARC L TWBRLA FALBER BT, =LY
kb o NAMBEEIND Z LR X D AR I N EEKER
BB EED, TORBER—FEVRARETSE, B2
BiEE LTl VRS B WO RTF A SIS
dh, LB F AR TTET S.

Norseth 523, »FAKBEBREDOEE, Bis -
MERIF TR b B LHELTHBER, 0k 5
RSB TORA FALLERATERWEEL DS,

KRR R MR, ERIEOIFCIIRAER AR5

LEAAEFELER (BE300ppm) RSN DD, T
MR X 0 EERZRL CThie. UL, 4E0
F v TR, RBESFAREE <~ B EL YO
FRER 5 DIFE S FRERERR L ik, BoRERE
BEE - URECRBEREERTAMEIL LD Z0MD
AL TIARBRERIMET 5.

FEiz, LHPOBICH TS~ 7 v SRR TIIFFO
RE|EBPE—FE L, ZOFO—fL T 65ppm 3 D
AR ERL Qe i0% ik Mk & UTIFEL T
Wiz, B OIFITEEVKB L =T ¢ 1IHE
YT EEEOw L vHIEREh, BHEELEOBESY
LR 2EDEBMETHZ LRI - THEL T
B AN AL .

AERCHEELLS v  OEFE, FEEE L0
DA FAKPOTTHAEL, BTREENERKETH
2T, 2LV BOANEL, BTy PTERTEREL
BoDkEE « L v OEREMANIEL TWA. Ll
BHBR BT AEEAEE 2L v OBAMMLITL ¢ 112
o Tindl, Table 4R/ Lzk 5122 + 1RITAMRE
TehTnT (v vIRINED, Zo—MERESE L T
FTELIhTWwBEbELDNS, LA, BEET
13Fig. 3ADNS X I, BomErksEiic, D
B oEL GEELTWADIRFDOREPNTHHLERD
na. :

—ELRAOEEE RV VARECEELITHIEED
AF KGR b OERIL Y B & LITAERD BHyD—2
T otedt, YHFH Uic 4 ppm D # FKERBMEE
A BRRERES NI o o OB MR EED T
EWETER o7, LLBERRTERL S, C,
DFEATE O EISKSDIAA, BRI VHE LW
LT, SRR L EBREATEAZ e VY ETRELTY
BEBELONB L e, EREAMENL 1 THE
BEEZ Tkl v OESRERNID - b DERL TL
v, REBY OF v MeXT H30ppmE v I EERE A 7
AKBEREOHE T 1 1 OERE VLRI R
HMEIRIN TS,

Table 4. Molar Ratio of Inorganic Mercury
to Selenium in Kidney

Group 1 3 5 7 10
A 0.9 1.1 1.8 1.7 2.1
B 1.1 1.7 2.0 2.2 2.0
Cc 1.8 1.4 2.1 2.1 1.9
D 3.8 1.8 2.3 3.5 2.3
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3. BoEBKREER—ELLEBLBE, €L
vOBE U Te\EE 2 B O 4 F ALTREN D B,
BB BB A F LIRS X ke

4, <ZupgfRer iy, A FARERRREC L
VIEBITAEE D, BLNTE A # ARKEERIE N
2L ZOBTEIFDLNS.

5. LIRS <7 v SEBRIC L 5 N NER A Fu
AEITIE, FRCHEET S L v OEARE D BelE
DEN LB TESD.

BiRE AWE s, FEEBRERRET R - T
5 B2 A BRI A T g L 37

(ABT9Rr L RS0 & B X T e P R BT e s [ 4 7
BB IEBTET BT ARl L L TERLELDT
H5.)

3Z [N
1) Ganther, H. E., C. Guodie, M. L. Sunde, et al. :

Science, 15, 1122, 1972

2) Ganther, H. E. and M. L. Sunde : J. Food Sci.,
39, 1, 1974

3) Stillings, B. R., H. Lagally, P. Bauerfeld, and J.
Soars : Toxicol. Appl. Pharmacol., 30, 243, 1974

4) Stoewsand, G. 8., C. A. Bache, and D. J. Lisk :
Bull. Environ. Contami. Toxicol., 11, 152, 1974

5) Potter, S. and G. Matrone : J. Nutr., 104, 638,
1974

6) Ohi, G., S. Nishigaki, H. Seki, et al. : Toxicol.
Appl. Pharmacol., 32, 527, 1975

7 EHE— fFaL, BE LR BERLEy
2, 90(1), 15, 1975

8) Koeman, J. H., W. H. M. Peeters, et al. : Nature,
245, 385, 1973

9) Koeman, J. H, W. 8. M. Ven, J. J. M. Goeij,
et al. : Sci. Total Environ., 3, 279, 1975

10) Smith, T. G. and F.A, J. Armstrong : J. Fish.
Res. Board of Canada, 32, 795, 1975

11) Ohi, G., S. Nishigaki, H. Seki, et al. : Environ.
Res., 12, 49, 1976

12) AH = fb: REEHAR, BRSIEEKRENE
GBI B MEE, 1977

13) EMES : RRAEFE, 4G, 141, 1960

14) BEE & BENTTIL, BERERE i ERHFER,
25, 235, 1974

15) BY LB, BEIPHE, RREE - Ibid, 2741,
295, 1976

16) HIRFTEL b : [KERE 2 v ] 64, 1977, BIRHAR

17) Federal Register, 39(236), Part LL, 42738, 1974

18) Ganther H.E. : Comment regarding on The Action
Level of Mercury in Fish for FDA, 1, 1975

19) REFFSE, <HEH, LRGN : 1851, FAEREA
SHEES, 151, 1976(ZHEB)

20) Iwata, H., H. Okamoto, and Y. Ohsawa : Res.
Commun. Pathol. Pharmacol., 21, 717, 1970

21) Norseth, T.and T. W.Clarkson : Arch. Environ.
Health, 21, 717, 1970

22) :HFEEE : RME, 1976 (BIIEX)



RV ER  Ann. Rep. Tokyo Metr.Res.Lab. P.H., 28-1, 134—139, 1977
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Studies on Modifying Factors of Methylmercury Toxicity (II)
Influence of Selenium in Tuna on the Transplacental Transition
under Low Dose Methylmercury Administration in Rat

YUKIHIRO TAMURA*, SUSUMU NISHIGAKI*, TOSHIO MAKI*
YASUHIRO SHIMAMURA®*, GEN OHI*?, HIRONOBU SEKI*?,
HIROKO KONNO#, KEIKO MINOWA®*, KUNIO YUNOME*?
and YASUTA NAOI*

The accumulation patterns of mercury and selenium in the organs were investigated as regards
gesting and nonpregnant rats and the fetuses, The female rats were fed low doses of methylmercury
for four months as in the following regimen: A) 1 ppm methylmercury + 1 ppm selenium (tuna)
(Hg+Se group), B) 4 ppm methylmercury + 1 ppm selenium (tuna) (Hg-+Se group), C) 4 ppm
methylmercury  (Hg group), D) basal diet, At the end of the third months three fourth of the
animals were mated and the gestation was terminated at day 20 for analytical procedure on both
mother and fetus, The administration of methylmercury did not result in either the development of
neurological sign manifestation or fetal death, Mercury levels in the Hg 4 Se group were lower by
ca 30% than the Hg group while selenium levels were higher by 50%§. The ratio of metylmercury to
total mercury in the Kidney was significantly reduced in Hg + Se group compared to Hg group in
both pregnant and nonpregnant rats, Total mercury in maternal and fetal blood was in Hg group
100 : 115, while in Hg -+ Se group 100:80. Thus simultaneous administration at tuna selenium
appears to reduce the passage of mercury through the placenta, Our observation suggests that selenium
originating in tuna depresses the mercurial accumulation in both maternal and fetal organs though not
well clarified mechanism (enhancement of demethylation),

® 1= Thi.
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HEED 2L VI ENTWA L £k, Ganther® 27
HSD X » THLMEENTE D, FEKRE 2V
v ONEEERE, chbRORLMIED 5 2 THEE
N3, LHLERETCINOABREL VA, A7
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* Tokyo Metropolitan Research Laboratory of Public Health
24—1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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ke v LTClppm & 70 B X5 mMLA. Fi
C, DEI~7mlahe 3 e v vERINEE L L.
FAKERIE, LY IRFLT, AR, BEAJEX
4 QWTRLBENE) i3 k9k, Fh¥h~sah
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Fig. 1. Growth Rate in Groups A, B, C and D

Table 1. Comparison of Mercury and Selenium in Diets and Intake of Diets

Protein source

Analyzed data

l\?ﬁg‘iy Intake
Group Tuna Casein as MeHgCl T—Hg MeHg Se g/rat/day
% % ppm ppm ppm ppm
A 18 2 0.59 1.0 1.0 0.85 15.44:2.0
B 18 2 3.59 4.1 4.0 1.05 16.24£2.1
c 20 4.0 4.0 3.7 0.13 14.3£2.2
D 20 0 0.05 - 0.15 19.94£3.7
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Table 2. Reproduction and Neuroloical Sign

No of No of  Average weight Immature Pregnant Weight Neurological
Group litter Placenta of pups pups rate gain* sign**
(& (%)
A 70,5 71./5 4.1+0.8 1/70 100 (15,15) 1.740.03 —
B 71,/5 7175 3.54£0.3 5/71 100 (15,715) 1.640.11 —
C 68,75 69,5 3.940.5 2,68 93 (14,/15) 1.540.03 —
D 55,4 55,4 3.610.4 4,55 100 ( 8 8) 1.6+0.05 —

* Ratio of body weight of mating time to gestation,

** Maternal and nonpregnant rats,

OEITABE UTERLUE. BRBER T3 — a2
L UCHimm SRS, BERSEATRRL Y v —a
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NeEHE L DBl L. R AROSHEZTRT dry
weight TR L 7o,

b 7
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w52 DEREKRE, A, B, CIBEIENKL,
Z0 3 Bl o ¥ EEREE, 15.340.9g/day TH -
fo.

ER AR S EASE 3 » RMoRR#ERE, Fig. LR
Lz, WENOBRMe s Wb EEAZZITDOON
hote. EhTable 2R Uik S, BBIRE, BRI
Iz, REVRE, fEER X OCMTEDE» HOHERRM £ T
OHEERIERO T b BFECENRL, A ER
HIRI, MRERORBEIXNTHOBORRT » MTd
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FOBRECHTIMBERL D SR TEN KL, ¥
EDBORR LI RETREE S L OFEEA DN L) -
7.

Table 3 Z&[HES & EREHORAKE, 2 FrKER L
Cev v OPEHRR LI RES » T3 RoFSH
%, FRBRRE-BES oS, 20ZES 0T EE
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1. Sy MAROKRKBRE

<~ BBV E X FANKBRBREDOAB 28
DOIEES IS X ONEIE, A FAKEEIBEEDCREL D,
MUKEB, A FAKBL SIWERENIEL, AB 2RI
BT v P CCHOTRLUT, JRRTHORLUTLEEELR
L, HiEs L OBHO—HLBRWTEEENTD K
(P<0.01). ¥7-AB2EHOKBIRER, RHF v b
BIOCHRR L b, EREFORBRERLL + 4 LA
LT, BEEAABLIINAGEE % LhLervo

BISL7sWCRAE, Cnb I IVBVWEELRLARDN
6 {%T% ot

FER OIS & A~ DKEOR D AT, D
AREBBECHAL CHELBEAELR L. ¥ BFED
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fo. L LBRROBMIMbOMS L Bich, BDI13~22
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Teble 3. Totalmercury, Methylmercury and Selenium Concentrations in the Tissues

(bry weight : ppm)

Group

Brain Kidney Liver Spleen Blood Muscle Fur
o A 2.2+0,2 40.0t 0.9 5.320.2 7.520.9 31.0+ 3.1  4,1:0.1 37.8: 3.0
= B 7.8:0.4 192 22 20,3+1.8 27,1:k,8 125 =+ 7 14.2%1.7 155 13
B¢ 13,0+1.3 226 #£30 31.6%9.2 51.5:7.4 196 18 21.0+1.k 197 =11
E ) A 2.040.2 15.7% 1.7 3.9#0.4 7.02z1.1 29.7+ 3.5 3.820.4 31.9% 2.2
- & B 6.8:0,7 70.4x 8,0 1L4.9xl.7 25.9%3.,7 125 =12 14.0:2,1 120 £ 9
gz C  11.1#1.3 110 #18  27.0:8.8 45.6:6.2 161 21  21.7+¢1.5 154 =213
%
= A 0.6020.07 9.420.5 3.920.1  2,4:0.1 2,4:0.1 0.85:0.08 0.66:0.07
o B~ 0.60:0.04 27.3:k.9 4.530.2 2.60.1 2.2:0.1 0.86:0.06 0,76%0.20
® ¢ 0.38%0.03 20.6%4.6 2.210.1 1.7#0.1 40,1  0.50:0.03 0.55:0,11
D 0.42+0.04 k.320.2 2.820.2 1,6:0.1 1.6:0.1 0.60%0,06 0.74:0.06
w A 1.7%0.2 48.7+ 7.2 5.1:0.9 8.1+1.2 3.5+ 2.6  3.4:0.3 35.6% 3.8
E B 7.3+0.5 196 =+ 6 21.0£0,7 27.621.2 142 # 7.1 12.kx1.3 159 =z 3
C 10,4k:0.1 228 = 2 31.6:2,9 44.923.8 198 = 8 22.7+5.3 196 1k
5
o o A 1.820.3 24.9% 3.6  Lk.3:x1.0 o 33.0% 4.9 — 29.7% 3.3
§ f.’ B 6.4:0.4 98,0 9.5 19.440.8 — 119 £ 5 _ 136 =z &
% = C 9.9x0.5 146 19 27.,1%3.1 — 166 14 — 1510 % 5
;."
P A  0.56:0.06 8.2:z0.4 5.4:0.2 2.5+0.1 2,6+0.2 0.69%0.07 0.43:0.07
8 B 0.65:0.01 22.1:2,1 5e520.2 2.650,54 2.4x0.1  0.70£0.05 0.47:0.07
C  0.k4r0.02 12.6%3.1 3e7+0.1  1.9%0.2 1.820.2 0.44:0,05 0.26+0.02
D 0.4530.,01 3.0+0.% 4,2+0,1 1.7+0.2 2,1+0.1 0.52%0.05 0.30£0.03
Ammotic
Group Brain Kidney Liver Spleen Blood Carcas Placenta L1%i¢
(pool) {pool) -
w A 5.0:0.8 5.8#0.4 7.7+ 1.2 8.6 22.5z 0.8 6.2:0.6 1l.4* 1.0 0.9
E B 24.6+0.8 25.6x1.6 30.4+ 2,0 37.3 105 = 2 25.140.5 52.2% 6.8 2.1
¢ 49.2:0.8 51.44.3 70.2#14,2 83.3 223 35 43,521.6 79.3%+10.3 6.0
n g A 4,620.3 5.620.h 6.6% 0.9 22.8+ 0.6 5.8:20.,6 11l.7% 1.0 —
§ 2-'» B 19.9:l.3 23.4%0.7 27.9% 1.7 -~ 10L * 2 26.5+0.4 50.5% 4.6 1.9
= “‘C 37.hth,7 48,4+0,1 61.3%#11.,6 ~- 186 39 15,9x3.2 80.12_‘11(_53 —_
i
A 1.3#0.1  2.5%#0.2 2.220.1 1.1 2.6£0.1 1.5¥0.1  2,9:0.1 —_
o B 1.240.1  3.0£0.2 2,3%0.2 1.9 2,5%0,2 1.5#0.,1 2.520.2 2.9
? ¢ 0.8:0.1 2.,0%0.6 1.4:0.3 1.0 1,720, % 0.8£0.1  1.5%0.3 2.4
D 1.0£0,1 1.6:0.1  1.5%0.2 0.8 1.2(3 ) 1.0£0.1  1.6$0.1 1.9
neel
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Table 4. Concentration Ratio of Totalmercury in Tissues vs. in Blood

Brain/Blood
Group Fetus blood /Maternal blood
Maternal Nonpregnant Fetus
A 7.1+0.1% 4.9£0.5% 22.0:2.7% 73.15.4%%
B 6.2+0.4 5.01+0.4 23.440.45 83.9+£3.5
C 6.6+0.1 5.24+0.3 22.5£3.21 113.5+13.3
* Significantly different (p<{0.05) from C group by the t test,

Table 5. Concentration Ratio of Methyl-vs. Total-Mercury in Kidney

Group Maternal Fetus Nonpregnant
A 38.7-43.6%% 96.6% 51.2£0.5%%
B 37.94:3.0* 91.4 50.24-4.0*
C 48.94-4.1 94.2 63.84+7.4

* Significantly different (p<{0.05) from C group by the t test.

Table 3 RLIceED, CEHOBET v FOBEHE
BT, AB2BNLE LY ERINOCD 2BICHS, W
THhoWEs, it erviili~2E L EE
CEWEREE R L P<0.01). EmBT » P OB
X, IZOOREEOERE R, BLIBVEED L
VOBRTHRED DN, BT CBEOE I AR
DBy (0.12ppm) 2%, KEEOERITLE ST, »
7o OPREF THAEREIN TN,

BFHC 1 AR L RO v VIR, A
BC 3B ELMFTIHRANZOROW 2B LEECE
{ (P<0.01), =IO, FDORE RV ~ah
BBV 2T EEWEER L

# =
~ZulEger VLY, Ty MR IUIETE
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BT WA, RRERSY Tl E < i b Hmas
HAb Nt A FAKBEEIE S OBRE, BE LA Fu
RBOPEDEND G, P FA{LENBEE& 2 2B

L, BRERSOHFVEOEREVYIN TS, —FH A
FAIKBE FRFCEE LicE e L VERT, A7 akic
BISLTwhE, RELWAREL TWS, Zhbor
b, < upifRke Ly SEEBE A FAKBITH L
T Ffba B L, LT SHKkeRA Target
organTH 2EMIC L EHL, M/THiEd» Zeicd
DEELZBND, FLTZRAEUESKET, 47
NkERE D HEER B o, ERREFEI B LY
HtE N5, ZOBER, X7 AABOENBEIMEL v
b, %L OWRETKFEEBRIMED DL HL T L,
W TASBOHHIZBIS LT % B I oW ThSD
&, ABC 3L bR 88 © #980%603 4 7 vAKERTH
D, SEECEBEN o, THIREE A~ O B
N, BELTAFAKBETH DI, BV VRE - TH
A F AACHMEHE & T U @Bk, AR ofl
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B EIRERY, <~/ aplEME3hicEsiiildns o
i, BnU kL2 F KR SRR T, SRk
BORBAENTNBEELOND, FLAHIOMESL X
CHEZ ST L T B0 T, T LIS OEATIC KRS
BEICEBRINDWEEEIIED Th . 2oz &hb
S ATER R OPE R B T A, RS & MRk DK
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TlE, AEOETWECTRRLD ZENESM LT, £
ZTCE, L v 2 FAKBOHEERR YR T 5
DI, A FNVKGERELERTELERDD LR
DTRBTBELDTH 5.

—75, KEOIIEE MY, BT ISR KERE
LHETS L, vy, KEFRGRSDOAB2BL, 73
9%, 819 TH Y, KEBHMBED 1149 K HRT, BER
BEERR L. ¥leMRoOBRE LT, REOREST
H ZOEEMHBELN TS, TDX 5L vk bk
SBOREERINER T, RRAVNBEINDKBEORE
DR BIEL edd, BRI SEMERAL T
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ZELUTHRRBRNORE~BITL, BNIZOmLD
BB TAEARADN, 'L YA F ARSI
HRESIREREOE VI HAND, BRCHLTLER
THHEZELBNSD.

SEIDERIL, A FAKBHEMPETLHRE LT 2
— AN L CEDEERIRA DN »foledd, <7
%L Y ORERTEEREADC L LT Ein
ofc. L L7edih, <7 alyidfer v 3 s LU
JEEET v b OEILEE 2 F A KBEREBTX LTI, Bix
FALREE T AEANEE I, HERR L CHERAK
BOBERE R LD BEMERALCEEL LS.

4%, RNEOREMEOIMIT VLTI, # 7k
BT ABRERTR L Y DL TR, ¥ IV
E®, e HOXBLEAEREORTIHD LWEZI
TWBZ e, TRHRFIEDTHRIFL TTILE
D5,

b 3% _

T v b OREMR L OEEREELC, BE5INk
1B8XT4ppm A4 FAKBIHTH~ T wpgERE L
v 1ppm O g BT OWT, BB IOIETESy + O
T8 5 & OSERR R OISR, # FAKBE 0L VO,
BAFNY — v BIRBEMEIE SR L L UBRET 217 - 7.

1) 85 UcEEE A FAKEE, TRTOBORE
JOERIES v PR LTD, # F KB EOMERRE
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Studies on Behaviour of Accumulation of Trace Elements in Fish (IV)
Accumnulation of Selenium and Some Other Elements in Freshwater Fish

SUSUMU NISHIGAKI*, YUKIHIRO TAMURA*, TOSHIO MAKI*,
YASUHIRO SHIMAMURA* and YASUTA NAOI*

The muscle and viscera of freshwater fish (sweet smelt, trout, rainbow trout, pond smelt, catfish,
carp and crucian carp) was analyzed for Se, Hg, As, Cd, Pb, Cu and Zn. Selenium concentrations did
not appear to be related to the size or species of fish and the location from which fish were collected
with the exception of dependence on the size in catfish liver. No difference was observed in the
selenium concentration between white and dark muscle. The constant level of selenium in muscle
were obtained as 0.16 4= 0.04 ppm. This level is lower by 1/3 — 1/4 than that of seafish. The con-
centration of mercury in the both muscle and liver of catfish increased with the growth and those of
trout, pond smelt have obviousely distant values among the area of captured even in the same size.

No significant behaviour of accumulation of the other elements has been observed and those levels

were in the same range as general cbservation by the others.
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Table 1. Concentration of Elements (ppm) in Muscle or Viscera of Fish
Area of Weight Length Se Hg As cd Pb Cu Zn
Species n .
capture (g) (em) Mus. Vis. Mus. Vis. Mus. Vis. Mus. Vis. Mus. Vis. Mus. Vis. Mus. Vis.
Mean 60.1 17.8 0.16 0.52 0.012 0.016 0.04 0.88 0.02 0.06 0.07 0.07 0.7 3.7 0.9 1.5
Chikumagawa 13 Min. 45.0 17.0 0.11 0.36 0.010 0.007 0.02 0.60 tr. tr. tr. tr. 0.6 3.0 0.8 1.1
Max. 74.5 19.0 0.20 0.61 0.018 0.024 0.06 1.07 0.03 0.09 0.11 0.16 0.8 4.1 1.0 2.2
Mean 72.8 20.1 0.17 0.57 0.013 0.015 0.10 1.34 0.02 0.10 0.04 0.25 0.7 3.6 0.6 .0
Sweet smelt
Hitoyoshi 10 Min. 67.0 18.5 0.16 0.39 0.011 0.013 0.06 1.28 0.02 0.09 tr.  tr. 0.3 2.5 0.3 25
(Ayu) Max. 83.5 21.0 0.19 0.70 0.018 0.016 0.13 1.41 0.02 0.11 0.06 0.44 1.2 5.0 0.7 3.7
Mean 83.1 20.6 0.15 0.65 0.014 0.015 0.14 1.03 0.02 0.06 0.06 0.58 0.6 2.3 0.6 2.0
Shikoku 11 Min. 73.0 19.5 0.14 0.49 0.012 0.012 0.06 0.93 tr. 0.05 tr. 0.51 0.6 1.8 0.3 1.7
Max. 107.5 23.0 0.18 0.72 0.020 0.020 0.20 1.13 0.03 0.67 0.13 0.65 0.6 2.9 0.9 2.3
Mean 54.8 17.8 0.22 0.92 0.12 0.080 0.26 0.39 0.02 0.03 0.26 0.24 0.8 5.7 3.7 47.6
Shimonida 9 Min. 46.0 17.0 0.16 0.76 0.11 0.065 0.22 0.01 0.24 0.7 3.6
Trout Max. 64.5 19.0 0.29 1.16 0.15 0.091 0.30 0.02 0.28 0.8 3.8
(Yamabe) Mean  65.1  18.2 0.17 1.11 0.016 0.010 0.13 0.16 0.02 0.03 0.27 0.32 0.8 5.4 4.1 17.4
Gifu 9 Min. 56.0 17.0 0.15 0.80 0.014 0.008 0.08 0.01 0.23 0.7 3.7
. Max. 81.5 20.0 0.20 1.56 0.020 0.011 0.17 0.02 0.30 0.9 4.4
. Mean  145.0 22.2 0.15 0.47 0.015 0.009 0.10 0.19 0.02 0.03 0.16 0.21 0.9 4.6 3.3 32.7
Rainbow trout
. Shimizu 10 Min. 124.0 21.0 0.12 0.31 0.013 0.008 0.07 0.16 0.01 0.03 0.13 0.07 0.8 4.2 2.2 22.0
(Nizimasu) Max. 154.0 23.0 0.16 0.80 0.017 0.011 0.12 0.21 0.02 0.03 0.19 0.35 1.0 5.0 4.3 43.4
@8 14—-18 12—13 0.16 0.43 0.027 0.009 0.12 0.21 0.01 0.01 0.12 0.18 0.6 3.5 8.5 14.8
- Kasumigaura -
Pond smelt (15 23—28 14—15 0.16 0.39 0.035 0.012
(Wakasagi) (€1)) 9—14 11—13 0.15 0.46 0.059 0.019 0.20 0.02 0.36 0.8 7.4
Ishikari
20) 19—25 14—16 0.14 0.40 0.065 0.018 1.03 0.05 ©0.14 3.5 13.8
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Table 2.

Distribution of Elements (ppm) in Catfish, Carp and Crucian carp

2208 22cm
Catfish 5058 d4em Carp 9608 36cm Crucian carp 220 24
( 645 45 (Koi) 1040 38 (Funa) 245 21.5
Namazu) oi una 285 25
758 49 1045 39 300 24
Se Hg As Cd Pb Cu Zn Se Hg As Cd Pd Cu Zn Se Hg As Cd Pb Cu Zn
0.09 0.048 0.22 0.02 1tr. 1.3 4.3
0.15 0.21 0.08 tr. 0.19 0.3 3.1 0.11 0.025 0.03 0.02 0.05 O. 0.4 0.11 0.042 0.12 tir. 0.04 0.7 9.6
White muscle 0.14 0.33 0.08 tr. 0.06 1.9 2.4 0.11 0.021 0.10 0.02 0.02 0.2 0.5 0.11 0.032 0.11 0.01 0402 O.Aé 6.3
; 0.12 0.028 0.12 tr. 0.04 0. 6.0
0.11 0.44 0.12 0.01 0.14 0.2 3.6 0.14 0.024 0.15 +tr. 0.06 0.6 0.6 0.11 0.074 0.11 tr. 0.06 0.4 4.2
0.11 0.22 0.13 0.019 0.05 . 0.05 1.5 1.0 J-10 0.058
Dark muscle 0.11 0.43 0.14 0.016 0.10 0.03 0.02 1.2 1.4 0.16 0.029 0.16 +tr. 0.04 0.7 9.6
0.13 0.067
0.19 0.020 0.07 0.02 tr. 2.2 1.6 0.14 0.037
b 0.39 0.11 0.05 0.03 0.08 1.2 10 6 .
igestive tract 0.44 0.12 0.09 0.08 0.20 1.0 9.
0.37 0.11 0.07 0.07 0.03 1.1 8.2 0.31 -0.032 0.07 0.05 0.17 4.4 11.2
0.30 0.30 0.09 0.05 tr. .1 9.6
0.93 0.18 0.14 0.51 0.033 0.26 tr. 0.11 2.8 65
Liver 1.56 0.23 0.08 0.30 0.035 0.06 0.04 tr. 3.2 5.6
2.23 0.40 0.16 0.35 0.07 3.7 12
0.37
Spleen 0.58 0.10 0.54 0.067
0.53
0.86 0.17 0.10 0.59 0.091
Kidney 0.74 0.14 0.11 0.56 0.030 ' 0.41 0.086
0.74 0.16 0.13 0.50 0.044 0.12 0.15 1.09 3.1 45.8
0.21 0.051
Heart 0.47 0.13 0.10 0.24 0.048 0.32 0.100
0.25 0.035 tr. tr. 1.39 0.8 7.1
0.33 0.046
Gall bladder 0.56 0.095 0.38 0.27 0.110
0.23
0.14 0.34 tr. 0.81 1.4 11.9 i
Bladder 0.11 0.032 0.17 0.15 0.022
0.19
Roe 0.75 0.090 0.07 tr. 0.04 1.1 33 0.38 0.019 0.07 tr. 1.14 1.5 12.3 0.46 0.019 0.11 0.02 0.07 2.4 17
0.59 0.059 0.09 0.09 0.03 1.7 39

(440
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L, BFREETHITL .

DD  ERKLE, DDTC—MIBK k3

M, FFEEECHHTL .
BRHLUEE

A TRED MRV 2 ERBUTOARE (T=, v~
N, =P~=A, THVF) LONWT Table 1 C&TH
DPEHRRUI. ¥z, Table 2 KEHAT2ERSD
LoFr<X, a4, 7rHOERFOREELRLI. &
B, RBOSHHEILTRT Wet Base THLDHLTH
%.

1. 2L

1) FilF v vEBRFENC L b5 ERME
LA ERBLNT, e ABEOMIRIC R EEIRE
MEINTOR. & DEWERL 0,160, 04ppm (n =87)
T, WRAVPELIBR, 7w« AOFEDL/4L, BEA
D1/3 DEETH -7e. T DRRICHKBIEERICL D
RETREBIMEVWE WS S 2IE, eV VIZREATETH
D, WERC HAEBNERENP RN DTHD &
EZHN5. Vit L BKBEOBHEERIREEL S
&, FEYMEEOKNERLED - 1cifty, BRIk A
DFHEI, T, Charbonneau H® DIt -
Fo X 2T B EE T 2 UK ER B (25008 /ke/
day) 858 Yok (northern pike) misirkfE (250
rg/kg/day) $5EE ORICRE R, REREFCE
BHSNIh ol 20k 5, 1A KRBRIES
RHTHORL, ~7 o HEROKBER S OFEIX
177pg/kg/day e L, 15 CTHLALBERER S BT
WD, iR AaFRO 2L Y BOEWT, northern pike
poeL VBEMELS, RESRYHODLTERELT
Wit ok Bbhs,

I & OSHTEIL Pakkala 52 OHEI { HAEWE
FRLB A, ORI ARIIFEEDOL OTHER
HIZE - TELEIRELRL, BEACERT S
0.5~1ppm DL DL LBND, HEHITNTEH PIEEE
EBFeF L ALTNT, BONBLEEEIZTLT
Wh LS ThHD., FxOFEOFHE Y CHBEATILD
B8, EOHD L VIEHEHI L BRTHEL, ASFT
A, AVE e AV=TuTLI3EBTH T, DL
RELD, EHOENFHCDIXFHOBAILLS DL
WEIND. (o THRABTIERLDOTFEL Iz <A
BfEobhb o ti’ErLbh5S.

EFIC BROGEEELSBVWEED LV Vv EEE
THRERAVLIIRRD, F<X, 24, 7FOKALH
LA E DB TREBEROENRA L NIch » .

2) Al e VBB —RANCHIRN L D S, B

Table 3. Weights and Amounts of Mercury

and Selenium (ppm) in Tissues of

Catfish
Body weight (g) 504 645 758
Se 0.15 0.14 0.11
White muscle
' Hg 0.21 0.33 0.44
Se 0.11 0.11
Dark muscle
Hg 0.22 0.43
Se 0.93 1.56 2.23
Liver
: Hg 0.18 0.23 0.40

< AT EWERBRA BNz, AV~ aDff
e v VBB L A ECHEERES b e, <X
DB AL - T 2 v v IBEOERE AN S
bR, Ebter v EKBOERCECHBERAL N
(Table 3). LL, &V VIEEAHTKED 10 5L
Ld Db, Koeman 51V 0OHET S @HIHALE & 1GE
ST, B 1 OBIEREEIh o (E-T
Rk er v EARRCEEIRObN B, HHED
HEEREN D D7D T, HBEOKES DOIERELMEL-.

FOMOEBEONETIL 0.14—1.56ppm L2375 h D
HErabhic®, HEBEEEENRDD 7=, Fw
EONWCHEEREIRDbNEh o, SO/
T, XDHRBECAEFLHEEOSZREBCONT, &
BHRETDTETHS.

2. k&R

1) v==, VH3XOKBRECHBER L DR
fo. T ~NNTEH, KEEL DITEELFERLIZIER
UThsr, TLEEDHHEHE, PlEL T8 Es
ote. Fh, VAVXIEIE, ARELDERNE
R2DDI N~ TEFF, T—=ALTHH LI, 220
Tn— 7S BETCRIRREDOT NI b
59, KEEEILEE, A SICRENEDOHFN2 G
Ehot., TOX 5 RAKBIIBERENRRE N TS
ZERIhBbhi.

F = AR ATE TR 0.2ppm RHEZ B & DILR
L BEHEBEIRAD NI o . BEAL 0.2ppm &4y
SEVKEY A TREBEER LW EWIBREPL D
D, & ERREAEZR - Qb bt Lt

2) F =AD& HEFT BT A KRREINFE
DR 2 #HEE2 A S iz (Table 3), HHH® 0%
NE < v OFHECE UEMEED b b O THK

HESGH T KEOMINRHZ RN E L b h
5.
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3. EHE, AFIVL H

LHEOBHBCOWTAD L, b FiX0.02—0.30
ppm THYL.5fE L 237 b DIEALZ BRI, F FIva
13 Tr—0.03 ppm, $31% Tr—0.06 ppm TWFNLEH
BRELWER D oo Tinbhd, 75 EBRWT
R, A v ACBiE L c—E O HERITA

b olc, VATEIARELE S BEDORDLY

BT s L, Bl B SCAREDH R, HF
IV s, SBROBENFIN2—5FDOERHD, KED
Tl ERROEmS A BN, —FLETHATHHHE, &
PIEER N &2 D, AR OBEEFR BB
LIDOEEERIFL TWBZ NI abhiz

MIECIE, 72@Bil 5 e BB bRTE
TEL, EiEllppm ThHote, COBRELT7T20EAE
P& DEFEIROWTIE, 4EIOFEE CIBEETE s
7Tz,

4. #@, EH

EaRICIS W TCIISE, ER e D Wi X b AERIC
EHEIEL, =V <A TIREOEINIGDS Y, EF
CHRIECER TS BN T o v= Rt ThLS
b, SHEABERICE T OREND - T, T _DHFRE
B, BRI TERITEA EEN R, F R ERITHEET
5—10fF LW ninh DERSBBH, FhLdhEFLTH
FEERTIRANB0E & S RE RIS R A DN, T ORER
HEMEDOHRRI L B b Ok B\ ik ¥ Rl [Fik o ZE
HET b OOt 4 EOBE TR T i
Y

Fi, HIRE A FI Y AERRCHEETS 0%
WIERTH D2, FERIOFEECLE, N HITFEACHEEL
BB » 2.

A &

1. WKEFO=L vIBEIIEELAERTLD, ARE
MEHDOHEEERRS, il s 1 XS
1875 < BHIEIL 0.160.04ppm TH - =

2. WARACKTHREO =L v BEIIHEL D HE
B o, R, Mk s A REERA DN,
ste, LU RMEEDF ~ At v v S BB DR
CAEBE A B .

3. F~ XDOFFIEE X OIS\ THRE L RBOW

ELoMciEEN L b, fiosfE T, A—E0H
THHIRENTD Hh, ZOREPBEEIR0.2ppm LT T
HRE L OEBEEXA DN o7,

4. evFR, HFFIva, A 8, BEHROEEXMHRL
b B2, BRI R AT E TR A D e
27z,

5. BERHETHBLHE 7 FIvas, HBOBERS
 OB|EFCALNDEECHEE ), BHRCHTHNE
BERARED Sy 77T v FEEEZ BB,

3z [N
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3) Potter, S. and G. Matrone : J. Nutr., 104, 638,
1974

4) Ganther, H. E., C. Goudie, M.L. Sunde, et al.:
Science, 115, 1122, 1972

5) Stillings, B. : Nutr. Reviews, 31, 27, 1973

6 ) Charbonneau, S. M., I. C. Munro, E. A. Nera,
et al.: Toxicol. Appl. Pharmacol. 21, 569, 1974

7) Ganther, H. E, M. L. Sunde, A. W. Dudley ]Jr.,
and L. W. Chang : Report to FRI, October 9,
1974

8) Pakkala, I. S.,, W. H. Gutenmann, D. J. Lisk,
G. E. Burdick, and E. J. Harris : Pestic. Monit.
J., 6, 107, 1972

9) WIE & BRI, EARRKIE  REHITER,
25, 235, 1974

10) EFTTEA, EABRRK, INEEE) ¢ ibid., 28-1, 200,
1975

11) Koeman, J. H., W. S. M. van de Ven, J. J. M.
de Goeij, and P. S. Jjioe : The Science of the
Total Environment, 3, 279, 1975

12) Lofroth, G.: B2, 39, 658, 1969

13) FHHHBIE - BR49ERKEOEFEEICET 5P
e, 1, 1975, HEHEHTER



W MBIESR  Ann. Rep. Tokyo Meir. Res. Lab. P.H., 28-1, 145—148, 1977

N-= bn ViEaWICE Y 3 BEXNTE GB1H)
BN LUVARMIRRTOEREN-= o VLW OETERE
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Hygienic Studies on the N-Nitroso Compounds (I)
Survey of Meat and Fish Meat Products for Volatile N-Nitroso Compounds

TOSHIO MAKI* YUKIHIRO TAMURA* YASUHIRO SHIMAMURAX,
SUSUMU NISHIGAKI* and YASUTA NAOI*

A survey was undertaken to determine the levels of volatile N-nitrosamines in 64 samples of meat
and fish meat products which were obtained from retailers in Tokyo, during the period of May and
August in 1976.
(DMNA) and diethylnitrosamine (DENA) with an Alkaline Flame lIonization Detector-Gaschromato-
graphy.
from foods by the above method was 509. None of the samples contained any detectable of DMNA
and DENA (I1ppb). In 8 among 64 samples, however, a trace of DMNA and DENA was confirmed
by Thermal Energy Detector 502 type. The levels of DMNA ranged from n.d. to 0.60ppb, but none
contained detectable DENA. Trace amounts of DMNA were identified in fish meal, though the two

The samples were analyzed by the method of Kawabata for dimethylnitrosamine

Sixteen among 64 samples were determined for nitrite. The recovery of DMNA and DENA

samples. were not prserved with nitrite.

These results indicate that DMNA levels in the food tested

would not cause any harmful effect on human health.

& £}

DRERBNTL, ESEDS XSRS~ A, Y
— e~ PEERNIIAFT XN, T, FEH, BE@e
L THRAC B A bR T 5.

WOV X8 7 i ERBEE RN LBE s A 7 v
=btwV7 v (UIFTDMNA LI5F) BERTHE &
B EBToh, DMNA 2330\ Feifiik 2 4 Diic = OHE
HRIEE D, DR S a~OmEMEEOHERITE LW
HRRAEER L DRB L S - T

B,
Cancer £E{CH]RYD ki b= b= VL&MW BT 5
BLEEALAEEL 1) N-= b o V{LERSIEOREST
2) FOFEDZER  3) TOeRMEORETH .
BRTOEEERLTILL) OFDFERRETZE NS
R B AREE FEERMNC i - T 5.

T O TR L OKERERBO/ERE N-
=buvitgdl (BT N-NA LI9) BT 26568

International Agency for Research on

PWEEERNPE-D ShTHD, WTRLEEED N-
NA OHBTEH TS, Loz Lieh b, #E Lol
RED IR, BRAMCTHRORAELZ L T/ 5 BE
BHBC L RRDIDOT, FEMBE, MREORMAE
ENTWBEEINTEES L OREMTRCE T, B
N-NA OEREZERL, FEREMECES TIRE» DD
B EELb D L E L.

—J7 N-NA O, 7638k b5 EREIKERIME
WEDOREND 27D T, BEDLY XEH S L VBB
ENTWB 7 s VRIREES - » TREA & v LR
LB HATa~ 757 4 (BT AFID-GCHE) TR
wimz .

AEBIHARTEOGTR A & » Y —— VI L URE
Nt e Vg~ P HFODMNAB LY =7 = ba Y
7 3v (LT DENA LI83) &4 L, HTOmAEYR
BB ENTEIe, b, DWHEREIEE 02T,
Fine” 1L & » C#HE I i N-NO {L&¥a B RNE

* R AL M TR RT AR R R A R AT e R

160 FTAHERX ' AM3—24—1

* Tokyo Metropolitan Research Laboratory of Public Health
24—1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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H, & C&% Thermal Energy Detector 5028 (1)
T TED 502 ) i@ X » CE—2BREZH LD T, %
DIERD Db THET 5.

2 B A B

1. B BRALEHTBE, V- MR,
~—avIE5 Bk, RE~SEERE, ARV —-e—-P
2Bt 64 R TV S THIRR T H 5.

2. BE-BRR OKBILAYV Vs, REFFY YA
B, #HIEF r U T s (O TRORERFR) @ o
A8y BERALE GR)RFR, F o 400 {SUEIRRIC T A 7
2= b7 7 s BT N-NA L EA—RZEEMLRTHES
—IRBEbhinnwz E2 ERLI. @+ F 4 F545:
700°, 24FfHFEMEAL, A5 6 gic 6 N-HCI 14m! %Ef0,
B 5 A (25X300mm) THETALE, @OPAFr=rh
vy 7 3 VIBRERE(GC FH, 95%LLE, FYeshsE (k)
YrFr=tuy 7 IVERRR (4 -2 by,
959 BlE), B=1rwV7 IvEBRRIY /un ¥
VCHER, 1, 3, X 5 ppm JEEOEMEFRK 2 /Fil
LA BERT /AR L.

3. EEE

1) PR VRHFAZa~<  IF57 4 (AFID-GC)
BE: HAIu~< 7Ty (BE) GC-5AP, KR :
FAH YA A v (s Y FiL KBr MiEg
BHEEY), ARHIEFOME™MY Fig. 1 Wil FT
AF20% Versamid 900, Chromosorb W (AW, 60
—80mesh), #F & : HFAHTF s (3m, NE 3mm),
AT ARE, :140°, HADEE 1200°, ¥+ Vv —4
At A Y Y s60ml/min, Hy 20m!/min, air 0.8//min.

Fig. 1. Schematic of the Situation of KBr
crystal on the AFID-GC
A : KBr crystal, B : Chip,
C : Glass jet, D : Air,
E : Glass column, F :Hydrogen gas

2) Thermal Energy Detector-Gaschromatogra-
phy (TED-GC) ¥ : Thermal Energy Detector-502
T(EE), FTAA: 15% Free Fatty Acid Polyester

(FFAP), Chromosorb W (60-80 mesh), % J & : #
S AH T s (2.5m, NEE 3mm), » T HEEL80°, i
ALEE 1 270°, TED Zf8JF : 450°, &+ Vv —H A
7Ty 50ml/min, TED-GC gL Fig. 21
L7 73, AFID-GCEIZ & 5 DMNA, DENA ©
BHBRIENZEN 20g ¢, TED-GC @i% 0.05ng
TH%B.

H

[

C

Fig. 2. Schematic of TED-GC System
A : GC, B :Pyrolyser, C :Cold trap,
D : Reaction room, E : Detector,

F : Chromatogram, G : Sample,

H : Carrier gas, I :Ozone

3) EpMocE FHY OFEZBW.

4. N-NA ofBHHE s OFERETH
BUTERBL -

LD L 7o2ts) 100g % 500ml DkE P F A - F v
SICBY, 6N-ZKBERLAy V@ A30ml, fEAkRES b Y Y
2302 B Y raw 22y 300ml % Nz BF b

B k2@ DEL, AREXABRLTE DY

(BEEEIATAT~ATAR) 7 Fat— X—
=y ¥ RS (UT KD L) kb 40° O
B CEEYBET S, BoiliRipE, #Eks Y
v 2308 RN R T AL, FIC IN- KEE
{b U ¥ s 20ml THRESLHEGAALD D, EHIRAR
FHEEIT S, B 200ml e D, KBS PV M
R0E&INL, Yrua ¥y 200ml T2EHFHHL,
vraw i VEIEhEEARES )Y & TR K
#%, Hot KD &°H 5ml ¥ CHEL, ThieiA
545 4 5 AR BT D, 4T sEn-_y 4y 200ml
THEL, Ry rZuwx gy 150ml T=praV 73
VR, EHEREKDEI L D 40° DAY T 0.5ml
ECEEET, CheERRAORRERETS. &0
SRR OWT, 3.01) BIU2) OEHERHE-T
FERFTET - 1.

AEBEOEINE L DMNA, DENA #£50% T, &
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W Om M OB & 281, 1077
Table 1. DMNA, DENA and Nitrite in Commercial Foods \
No. of samples DMNA DENA DMNA DENA NO: (ppm)
Samples
tested AFID-GC (ppb) TED (pph)
Pressed ham 4 below 1ppb  below 1ppb
Roasted ham 3 ” ” 0.06—0.10(2) n.d.
Frankfurt sausage 2 ” ”
Wiener sausage 21 ” ”
Salami sausage 1 ” ”
Other sausage 10 ” ” 1—2(2)
Fish sausage 10 ” ” 0.06(2) nd. 1—36)
Hamburg sausge 1 : " ” n.d.(1) n.d. IO
Sausage containing 1 ” ”
kamaboko
Ham fish sausage 6 ” “ 0.06—0.60(3) nd. 3—10(6)
Bacon 2 ” ”
" Hamburg 2 ” ” : 1)
Marckburger 1 ” ”

n.d. : not detected, ( ) showed number of samples tested

SHELENER CHEY L.
: BRLEE

EER T ER 1. 1258 L Aciiil64iatkic o C DMNA &
U DENA SHaBOER L, —BI6RET N TiT»
TS ROERER RS Table 1 @R L%, AFID-
GC Btk b, St Uicd T O Bk DMNA,
DENA : I hd, WIFhLRHBRY T TH -
fo. FEiC TED 502 BUSGHTES% VT 8 BulE oD —IH
W o ERELIE A n. d 2D 0.60ppb © DMNA
ERELL 8RED S bAKE L OFRRPLHWEER
BESNE. CIAETEEETLISAFAT I v
DMNA D&RIBEELTHBEREbRSE. L L,
DENA I 3_CHHEI N -k, ZO8KEDS &
Y — & — YRk O ERNEISIE R TN S s
H 53 0.06ppb ©» DMNA MHIhic., o %
BEY —=~Yif, BARKERENS DMNA B &
zbhs.

IELEMNC ST 5 N-NA OlERE Rk E SN T
Wisu, FEHHEY LB &BE ORE Y —BIERL i,
MMEFCcE &5 DMNA % 2ppb BBEL BbR,
ZOVSAVEIAMRICE L TREBLBRTHABZ &b
4EE 57 DMNA, DENA O3Bt miiimd~
& LTI,

Terracini i3 2ppm © DMNA T3F» MIF
2TV, REERO B R 2 RELTW32, Z0oER
NEAEE TIfThh - DMNA DBV B L 55 — & —
T, SEHOEELDOERERL Fine' 5%, FHEL o —

av, FYVYESEPHAELLD b H DMNA,
DENA %Ly 1ppb LBV H LB KT S L
MY DERDY, Fl, REDOHE LV —2—
BRI L ADh FE3g0 THBZ &b
HATIEFEIN TN b o YV — e~ DB X O
bV — = PHERAHEHOF — & DS EL L E
z2L5.

EHEDOBIBERBEDRED LHIT 5 & HlE
BERSEEDENLD B, EHSOBENETENE
TU10—1/30 I Ch iz, FOHEE LT, TS
HBRIER BRI L b N-NA &RE»nBDT 5%
BB - IfficBbhs, &, FBO £ & 3 v CH
N-NA DR T3 L3819 hbed 3 v C
WNMOEE, AL ) RISV e Vg,
E¥ v CHEEE N-NA D4:Rics L CTGInE 55
T, BERMIECERNFTIN T BEME
BEAMMEIEC R R L m itk b £ 2 b .

N-NA DEREE HLAETER LT3 EEgEER L
DRREIRTL S L ATy, RER 7 b By
DL UTIEARNEOEGE LT THA 5 BLHET
&S, N—avZBITHMSEEELCEE tD N-NA
ERTOMBELH D, i, bAEOKEATE TR
WL V27 I v OERMSL, B, LFE
FO0 IR EOWMBIESERL, AN TARKE
WECZE D FEL TWB Z b Bd% to N-NA
DEFI~OBERE, ZOEEYSENCEET S
ZERDIEALL, B OFEOMEREE I NES
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BEbhs.
= o

1. WATIEFENT W s « Ve k=P, FEAN
&Y — 2~ DEEHMEEC D&, AFID-GCikIZ X
Y DMNA, DENA OS5Hii%To7 £ TOREE,
DMNA, DENA r 3 1ppb BT TH 7.

2. —I% 8 ko E F—hhiHipa TED 502 W4 F
WCHFETF ozl 2 A, n.d 285 0.60ppb OFEED
DMNA %#H L. DENA 11Fhnbd s i
Tehsote, EREEBIBRMERIILCS hhb b, 2
FefEn: > DMNA 0.06ppb 23R & hic.

3. 16RO EENBEORERToicl oA, 1
—10ppm OHMECHRMH Lics, BEEBEEBREEOR
YeR L B BRIRILTIC D o T,

4 [

1) ARG, ERGEE, BEsE— 5 HKE 39,
883, 1973

2) PR4&R, EfEER: s 14, 264, 1973

3 JEHEET, SRTHEE : ibid, 12, 485, 1971
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Surveys on the Cause of a Large Number of Death of Grey Starling
(Sturnus Cineraceus Jemminck) found at Koganei Park in Tokyo (D)

SUSUMU NISHIGAKI* YUKIHIRO TAMURA* TOSHIO MAKI¥*
YASUHIRO SHIMAMURA¥*, KOU UEDA* YASUTAKA KATSUKI*
KAZUO YASUDA#* YASUTA NAOI* MASAO BENOKI?
NAOSHI SASAKI*¥, SAKAE MURAMATSU** MASAHIKO YAMAGUCHI**
JIROH HIRATA**, NOBUO WADA** and ATSUSHI TOMIZAW A***

L o® I

BEFGHSETIEHAETLY FYDANWIELRER
DML, BI4TEMBEITI0T O KEBENL SR,
SO REE AR, HOFEAR T BI4SEEN D BiL
DL IR TEI, ZOL I BEY, BERKIE
PIHS S AEBR R Tk EREDEROTE S
DD BT,

22T, BRSERRNEHEEBITOEA Kb X
b, TOsT FYREEDORERED 2gbhic. £
DIER, ~IEIL 6 B EF LIEEDEIITE DN EH:
M, REFAEREEAHLET203FTLEL, &
HAB TR D 53 H170%6, 136 P X HD Tk~
FEDBFTIROARDTIERL, FORL o7 FUR
FA TERDBOEDBBMIN Y — 7 1in - Tl &
72, FEBOWMILENDIZI0ppmIEEDOEBRS R EN,
WOE A F N5 ERENERIT L 2 TREER LI,
X, WEMAEMC LD L BENRBRIELN
T e b B S OEREOTEEESEH I LT
7z,

Z o, WBRSIEERINGHEMERT, FEMERERT
L HFTEMEARE, WHFORE, #EHLVITE
AR EIAWEFIC e - THEYERTS - &
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Polynuclear Aromatic Hydrocarbons in Food Additives(1I1)
Analysis of Benzo(a)pyrene in Caramel

MASAKO HIROKADO*, IWAO NAKAJIMA*, HIROYUKI USAMI*
and FUSAYOSHI ENDO*

Benzo(a)pyrene (BaP) in 21 commercial caramels was determined by applying the method described

in previous paper.

Results were as follows : Recoveries of BaP added to 25g of caramel samples at a

level of 1 ppb ranged from 88.30 to 99.28%. None of the caramels contained greater than 0.1 ppb

(minimum detection level) of BaP.
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BBOERE L.
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Table 1. Recovery of Benzo(a)pyrene
added to Caramel

Sample Benzo (a) pyrene

Weight Added Found Recovery
25(g) 25(ng) 24.68(ng) 98.72(%)
” ” 24.57 98.28
” ” 21.82 87.28
” " 24.82 99.28
" p 22.08 88.30
Mean 23.59(ng) 94.37(%)
S.D. 1.35
CV. 5.71(%)
ERERS L UER
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LU o ln. n-~FHVILE BOEHE O, BEt
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0.9986)  EigkEZRL I,
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Contents of Trace Elements in Shells of Short-Necked Clam in Tokyo Bay

TETSUKO YASUNO¥*, SHUZO OGINO* AYAKO ONO*,
TOSHIKO OHATA* and FUSAYOSHI ENDO*

The determination of the amounts of trace elements in shells of short-necked clam was made, by

atomic absorption spectrophotometry method, for the monitoring of ocean pollution, Twenty two

samples were collected from five places in Tokyo Bay (Ohi, Sanmaijzu, Chiba, Kisarazu and Futtsu)

during the period from May to September, 1976. All of the samples tested contained strontium,

magnesium, iron, manganese, zinc and copper at a level of 10% 10% 10, 10, 1 and 1 ppm, respectively.

It was also found that they have contained less than 0.6 ppm of lead, 0.2 ppm of arsenic and 0.2

ppm of total mercury, 0.1 ppm of chromium, and 0.03 ppm of cadmium. Significant differences were

noted as regards levels of lead, copper, zinc, iron, magnesium and strontium among the places where

the sampling was made,
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25, WEDORFNIANELEEHECH D, BB SEN

{, ELFEBBECSWILRIIENTWinn & Z 55
B, SEOHEETHRICEZERET, 7V e LT
YL L 72®,

Bk 50%MEE~ /3y v AR 5 NERS. 3N
. 20962 v{bh VU AT, 2096 LE— R XIEEE
. EEELORSER - FEEASR25g 1ok 3.5mi% g TR — R
MR E L, SEFIRBERNIC Y DA A, #980° T20—3053 fdE
U7, 1 NREER. 5 9GEE Y v &= » 15, Bl
EERE MV U AR ¢ 1 MORERS5.9ml e 1 MBS
b Y Y AR 14.1m iz T, pHA —4% ~TpH5
LI 2B FADFAAANI VRS YT A
ODTC)BEHK. ARgfa A 4V FF 44 b v (MIBK).
BTEOERIE UT, FORFE ) MR TS
FRREVIE Qo3 YEREIE 1, 000¢8/ml THB) & F
BARLS O Ve, BFRREIERO SRR
TEAHRZ LR LT BERRKEERY v~ Ty
Ve O v X ~REEHREER L. ¥, DD
TC & MIBRITFEHEE (b MIRF RIS A E, £0
kT TR RHRS R R L

BB BHEEDRERPAE  FLTI-50%, & v 7
AFvH =34+ F N pHA—~& — 1 HiL « M
—5, FEFENSTER : BAY v~ Ty va

* R ESLAT A T A TR R IR AL R AR 160 BFAHTEX E ARI3—24—1
* Tokyo Metropolitan Research Laboratory of Public Health
24—1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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AA-IMARK- I, #@e SAEEE ASD-1A% L &6
RNy 7759y FIEEEDL- 1, KBSHER : &
INTEEZEIRNE - 7 <7 &« RPEAIRC X B kR
By AF A ‘

o &

1. HBoBE MRULARLIWESS 2RI KE
RRIKEE L Db BRI Lie, SIRSERRD LI
BR, B, ;DI TA~TEHF, 1 E»LOYHRE
231008 L78B X3, BT~ T FORBICHAIL
TBEERED, Thedbe TRl BRCSWLT
BRI 2 v OISR E LT
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W, 1004 v e @ 5B WEE T AEFTERED I LY
e Ut

2. bEFE FBNY L g RNEES0mI OB S DITIE
BRI D, IS0~ 7 % > v A YRR 6 RN
2 TCHIMET v 7T CHIR LD B, 400°T 1 REREKILL
fo. BOSH s NEBTHIIL, he 3NERTREY
VIETELAATLEH 25ml » L. D¥I20% = vik
AY U AEWKIml Bz, 25%Ic20%EE—R X
EMBYEWE 0. 5mi BNz T 10—20 SERE L. BEHR
WEe FAEEBTC vy ML, BEHRER 1YL T
efbKBEREXYE, TNETATVEE L Y —HA
LLTTATY « RFRCEAL, Table 1 ol
TEGE 2R LY. rd, A 1gi v HIEHERK
(As1 pg/ml) 0.1—0.4m! BBREERITHINL T2 b DD
TH ACBRELTT v, BEEER M CllE L.

3. mk3Iva, @ A sos BN 5EERNE
B100ml DA v vy 7 A E —~F RN,
400° TIOFRKIL L oo T HICRYER 5 m! Tk CKE
ETIREAPREXE, EBRFy b — b RTEHRA
Xdje. FUM00° T 1 FHEREL, 1 NA§EE 10m! % fn
2 TKIB ECIERE Ui, BOS125 WBHM T v Ee=
v AR 1 ml By, 7 ve=7KERMNSR CpH4
I, EHIREEHL TS % L CI55 Mk kil
BT, BER100ml O A% ~ TSR LT
B - BERE - bV ¥ A RER S ml 2ink, K C2E%®
60mlz. L. 2 %DDTCHAK 5 mi%w Nz T 5 SHikE
#%, AKMFIMIBK 10.0m/ % ik T 3 SHE L SHHL,
HEHEMIBRKE Y S8 L CRFIEEARKE LD, &
Bo.5glml, #FIva, 8 f 7 sEEREEK
(1 mifCd 1 pg, PblOug, Cudpg, Crl pgi &8

Table 1. Conditions for Measurement by Atomic Absorption Spectrophotometry Method

Element Wave Length Lamp Current Burner Height Fuel Gas Support Gas
(nm) (mA) (cm) (kg/cm?-//min) (kg/cm?®~L/min-{/min)
As 193.7 18 2.9 H,, 0.4—3.0 Ar, 1.5—6.75—0
cd 228.8 8 3.0 C.Hs, 0.4—0.7 Air, 1.5—6.75—5.0
Pb 283 . 3 ” 7 ” ” ” ”
Cu 324.8 6 ” ” ” ” ”
Cr 357.9 10 ” ” 0.4—1.0 ” //
Zn 213.9 12 3.1 ” 0.4—1.5 “ 1.5—6.75—38.0
Fe 248.3 15 ” ” ” ” ”
Mn 279.5 ” ” ” ” ” ”
Mg 285.2 ” ” ” ” ” ”
Sr 460.7 10 ” ” ” ” ”
T-Hg 253.7 Burning Temperature : 800°, Burning Time : 4min, O, : 1//min
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%) 0.5ml,1.0mIZ ¥R L fcd Dic-ouT b [FRRCiT 7
U, B INR TR L.

4. R, 8% <Ar EH92.5%100mlD <4
Vo 7 AL~ =~ TS, 3 IHE AUHRTK
6L, 1 NA§EE 10m! % Tk 1 CImE AR U .
BSi%50ml O A A7 5 AL COKTERLEL, =
NEFERTFEIHBRE Ule, B 2.5g103gL, &5
BR A TROBERRIRML b 2wy R T
W, BRI CllE U

ERSREHEYAWE (Zn 10pg/ml) : 0.5mi,1.0ml

ShEEEEE (Fe  1,000pg/ml) : 0.15mi,0.25ml

< v A VIR Mn  100p#g/ml) : 0.5ml,1.0m]

5, RROIL, AbO>FIL A IETHEIL:
WD 5ml ke, KCHFRLTI00m, & L, &5
2 ZDI0mI%AKCHRLT2ml & URFIESCRHR &
Lic, 1ml @ s&§L, ~7xyvn, Abayvdgafl
HEEWE (Im/ e Mgl0pg, Sr100pg %4743 5) 0.256m/,
0.5mlZRMmL, ZNENARTHRLC2mIE Lich D
EOWTHIERELRIEL, EMRINEC Tk - .

6. kR HPHY0.5g AR K — MBI
D, KBESTEBOMEEFCAN, BHESITHThns L
THRRBEZ e, BFAL LR BERN ECE T~ H

Table 2. Contents of Trace Elements in Shells of Short-Necked Clam (ppm)

Station Month As cd Pb Cu Cr Zn Fe Mn Mg Sr T-Hg
Ohi M 0.060 0.016 0.22 1.30 ND 6.27 42.4 13.6 166 1,500 0.012
J 0.090 0.026 0.18 1.70 ND 5.08 30.6 12.9 173 1,720 0.001
Jy 0.210 0.014 0.30 2.06 ND 6.30 36.0 13.8 162 1,660 0.005
A 0.080 ND 0.12 1.20 ND 6.80 32.8 40.6 154 1,660 0.011
S 0.070 0.010 0.20 1.36 ND 3.10 42.8 18.9 185 1,860 0.003
% 0.102 0.013 0.20 1.52 ND 5.51 36.9 20.0 168 1,680 0.006
Sanmaizu A 0.110 0.016 0.22 1.44 0.076 3.59 40.8 11.2 149 1,600 0.005
S 0.090 0.014 0.16 1.08 ND 1.92 12.5 29.1 154 1,680 0.038
X 0.100 0.015 0.19 1.26 0.038 2.76 26.7 20.2 152 1,640 0.022
Chiba M 0.030 0.008 0.60 1.75 0.052 6.64 16.5 19.2 155 1,350 0.023
J 0.025 0.004 0.64 1.03 0.110 5.30 16.4 19.9 140 1,350 0.002
Jy  0.050 0.012 0.54 1.26 0.076 3.29 17.2 16.0 135 1,300 0.005
A 0.037 0.004 0.32 2.01 0.016 2.10 11.7 19.3 139 1,370 0.004
S 0.025 ND 0.38 1.64 0.048 3.31 12.7 16.4 151 1,320 0.002
x 0.033 0.006 0.50 1.54 0.060 4.13 14.9 18.2 144 1,340 0.007
Kisarazu M 0.180 0.008 ND 0.98 ND 6.54 57.9 22.1 161 1,360 0.131
J 0.160 0.008 ND 1.35 ND 6.15 62.2 21.6 159 1,400 0.005
Jy 0.105 0.014 ND 1.34 ND 2.83 36.2 22.6 144 1,430 0.040
A 0.080 0.012 ND 0.71 ND 2.04 45.0 6.5 172 1,550 0.023
S 0.095 ND ND 0.91 0.020 0.86 64.4 8.1 178 1,520 ND
% 0.124 0.008 ND 1.06 0.004 3.68 53.1 16.2 163 1,450 0.040
Futtsu M 0.150 0.012 ND 0.94 0.088 1.83 39.1 11.9 148 1,490 0.175
‘ J 0.080 0.002 0.06 0.87 ND 4.10 27.3 7.7 160 1,490 ND
Jy  0.070 0.024 ND 0.84 ND 1.67 24.6 7.1 144 1,460 0.037
A 0.030 ND 0.06 0.72 ND 1.47 22.0 8.0 168 1,480 0.223
S 0.040 ND 0.04 0.74 ND 0.90 24.5 9.0 166 1,370 ND
x 0.074 0.008 0.03 0.82 0.018 1.99 27.5 8.7 157 1,460 0.087
Range 0.025 ND ND 0.71 ND 0.86 11.7 6.5 135 1,300 ND
/ e / / / / / / / / /
0.210 0.026 0.64 2.06 0.110 6.80 64.4 40.6 185 1,860 0.223
Total- % 0.085 0.009 0.18 1.24 0.022 3.73 32.5 16.2 157 1,496 0.034
M:May, J:June, Jy:July, A:August, S:September
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Al LTHREL, ¥k - oERY 2 insL <,
W U R SRR R R PR B ORE & v 1T 2

D, BIEAE L. KEBMEEE (1 pg/ml) 0.01
—0.1ml % — ML b, FRNCEOLERILE L R
B L 7o, -

1. AEgE#H BLROMELL I Table 1R L
BYTh 5.

BRELEE

74 Y BEd 0115V CO SRS EIL Table 2
Rl Atevysysd EARBbE <, 10°ppm O
VARVTH ooy, ZOBEERKHEGY ORET X 5L
FEBHBORA buvsysBLHBELTAD &, Mk
OB PEEN e 5 1T &b IS FFORKEN
BonTEh, R CEBARCEECFET EE
DETHHEWETES, UTF~Txvva, $ ~v
v, HER, RO EOEBERIELL, < TRy
&1L 10°ppm, ik 1 —10ppm @ LV NATH oz, —
588, v, WKE rea, 2 FIVaARVTRY 1
ppm BITFD Vv~ Thw iz,

Table 2 DFERNSEFEOMBIAERIE 75 71C
#bl, Fig.2lR LI b bhrd ki,
#oHFIva, 4, ENE8—9 Bl THS oM
FERLI. Fl~dryvabAbuyvs sl
A L DZEEPUORFCHIE LT E D o fe, —F
R L CETROEERRLRLTAB L, Ly m
ANTFTHRC, HERMAASIE, S$AKREFEHCBWT, R
ZNEOMIRL » FWEER LI, <Ry v ab A
P VY AR OREDEBN NI ol i, &
KERHARTEH & B TR E M ERRL Tv 5,
BREIBL D T iis o TSP ERRE, MREE DWW T -8
BRI ole b 5, $CIRTEE AH ARE . E

T, FlokFtEEEEE, TR EARERMC,
T A L BRI, ST TOMSEE, <~
2T ATIRTFEL M« REEME, Aoy va
TIETIELARER « BHME, FhokHekEE. Ea
McEBENRD SN (P<0.05).

Table 2 %3 LT, BETADEEEMOIEEEIFEH
Rfck b, Table 3 DfERAE. Thickb v
Lg%k (r=0.652), $ak 7 v s (r=0.616), /L ¢k (r=
—0.589) D X S oD TEHEMTh - TiE, B
LADHERBERI D B e (P<0.05).

¥, 7YY ERERUCHMROEE FORETHEY Y
PR LB AR LEEETHT Lt B R
(Table 4) & Table 255, BEit: EEMOETRCS
A EBEBREHN L T A, MTOERE.

As cd Pb Cr Cu Zn T-Hg
r:0.234 -0.129 -0.080 -0.150 0.262 0.209 -0.236

BELXHEL D, BREEEMCITERERERR S L 138D
Bhirisw e (P<0.05).
= 4

WBHOESEFROBEAME LTIV 2L I B
¥, AR ORBEAREERD v 7 79y v FERE
BT ENT, SEETTEET % 20RE oV
B, IV, B W 7 s, BEA OB <V A
vV, 7Ry Ls, AbvYFUa, BIORKELE
FIESHET X b ER L.

1. RAbruevedFrysOERELEL, 10°ppm D X
NMCHELL. <273y Y s1310%ppm, %, ~vAY,
WsR, S 1—10ppm O L~ Thote, Fi, D
FFIATFRD 1ppm BTV ~%RL, #1%0.6,
e RS 0.2, 7 aiR 0.1, & FIwalz0.03

Table 3. Coefficient of Correlation between Contents of Each Element
in Shells of Short-Necked Clam

Cd Pb Cu Cr Zn Fe Mn Mg Sr T-Hg

As:  0.307 —0.442 0.122 —0.205 0.305 0.652 0.081 0.138 0.276 0.164
Cd: —0.062 0.209 —0.070 0.100 0.067 —0.151 —0.061 0.350 —0.081

Pb: 0.519 0.616 0.351 —0.589 0.187 —0.406 —0.261 —0.344

Cu: 0.066 0.448 —0.207 0.279 -0.179 0.098 —0.401

Cr: 0.006 —0.271 —0.047 —0.548 —0.374 0.028

Zn: 0.166 0.478 —0.029 0.021 —0.204

Fe: —0.101 0.522 0.229 0.062.

Mn: —0.260 0.130 —0.120

Mg: 0.577 0.013

Sr: —0.104
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Table 4. Contents of Trace Elements in Sediment (dry base ppm)

Station Month As Ccd Pb Cu Cr Zn T-Hg

Ohi M 5.09 0.02 5.57 7.1 16.9 71.1 0.010

J 3.72 0.01 4.38 5.2 16.6 40.9 0.020

Jy 4.14 0.01 4.93 5.4 13.4 39.5 0.017

A 4.21 0.01 4.99 5.7 14.1 50.0 0.020

S 3.67 ND 4.99 6.7 13.1 44.0 0.017

% 4,17 0.01 4.97 6.0 14.8 49.1 0.017

Sanmaizu A 3.57 ND 3.55 5.4 17.5 55.6 0.011

S 3.30 ND 4.50 5.8 13.8 57.0 0.009

% 3.44 ND 4.03 5.6 15.7 56.3 0.010

Chiba M 3.51 ND 2.99 3.1 9.6 50.2 0.005

J 2.17 ND 2.63 2.4 7.2 40.5 0.007

Jy 4.38 0.01 4,30 2.9 7.0 78.9 0.007

A 2.61 ND 3.15 2.9 8.3 48.4 0.007

S 2.93 ND 3.13 2.9 8.5 61.3 0.003

% 3.12 ND 3.24 2.8 8.1 55.9 0.006

Kisarazu M 3.75 0.03 3.47 3.1 9.2 52.1 0.009

J 4.16 0.06 4.01 4.2 9.3 60.5 0.023

Jy 4.09 0.05 4.08 3.2 8.7 69.2 0.014

A 3.64 0.05 4.89 4.9 10.3 57.0 0.014

S 3.53 0.03 3.63 3.9 9.2 40.9 0.011

% 3.83 0.04 4,02 3.9 9.3 55.9 0.014

Futtsu M 2.42 ND 2.15 2.2 7.1 20.9 0.009

J 2.35 ND 2.63 3.4 4.8 23.7 0.011

Jy 2.48 ND 3.90 2.5 5.8 30.9 0.010

A 2.36 ND 3.20 4.4 6.6 31.2 0.005

S 2.88 0.05 3.63 3.6 6.4 37.2 0.010

% 2.50 0.01 3.10 3.2 6.1 28.8 0.009

Range 2.17 ND 2.15 2.2 4.8 20.9 0.003

7 / /s / / /

5.09 0.06 5.57 7.1 17.5 78.9 0.023

Total- % 3.41 0.02 3.85 4.1 10.2 48.2 0.011
M:May, J:June, Jy: July, A : August, S: September

ppm BN TH e, DEELZLN, CORRSELTSHIDTHELED

2. BRBZOEEEOMIEEIT OWT i 7 2177k
STAER, 85, 6, EEER, Bk <Ry va, Abwyv
F U LAEBNTHERENRRED I

3. W ONDOTHMCH - T, FOEEHCEE
TR AR b, ’

& E3

SEOHEEL, ERBETV Y ARb0E4REEY
FELCHELLDOTHY, HEUMSMOBEZEOR
FIoT, ¥ etk BRSO EE TR K & DFFREM:,
& BEOEBEEL Lo oW Tk e SR v E T

BFETHB.

AP B 1 ) BRERBUC A 1\ e i T AR T
BRSBTS PRI SR S O ERESRO s £, BE
CRT A EE R IRIL TT & & 7o ML Fige Rl &
YT b R M oo 1 s s g R R L 9

3z B
1) —#=RAEIEWEHS  AEERL ARG
(ERBREHED, 1972, 1973,1974
2) PEEEFT, FEHARE, LAKHE, e 5
AErEaEeik, BHES, 91, 1975
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K, Pt JEMETE 5 ml, 10%KIAW 45m! 35 X O Y
7k 100m! 2BE&T 5.

4 AZ 7 =K ) Y AW KOH 3 g%
Fk 2ml @S LIcDB A )~ Tloml L35,

3. BUEEMEDTR

WD TELFEER &2 L.

1) ¥999rsdoseetr—+ (LT DLTDP
T @ BELRR (Bk) B

2) YIYRFAFAD T vt E— (U TDMTD
PLigd)  SEREGOH

3) YRFTYAFAY Fatir— b+ (LITDSTD
PLugd) « BRtAuRR () 3

4 TereFexy by (UTFBHT LI3) ¢
R (k) 4

5) n-A7FFva-f- {4 Fuax -3, 5-o-1-
TFANT =) Tuedr— 1 (LU TFIrganox 1076 &
183 : BEF A A £~ R

6) FrI*R (AFvv-3- (3 ,5-Vi-TFr-4
—pFexvTa=n) Tudir—r) 2&xv (LT
Irganox 1010 LE&3) : BAF <41 £ — (HF)

N 4,4-T7FVFvera-(6-t-TFr-m-7 vV ~
) (BUF Antage & 53 = BELAR (bk) 4

8) 1,1,3-t Y A-(2-AFr-d-v FaFy-5-t-TF
N7 ==0) Ty (BT Topanol £I8T) 1 £ v Y
FhReTIAV v A VEFAP)—-R)IF v

FRALES I RS RS T 1,098 7 v v L s R
SUCEESREE L, UTAERBECHEESERL TR
LT,

4. XE

HAZw~ kI 57 BHirl63Y, 02353 X 04 G
8078 (Y FIDBRHEBENE) s ¥ A7 u~x 777~
BESHTE : B LKB000Z.

5. PRTNOB{EMN R ORER

1) BRAROBE AP vAiLEERTTIES
THAELEDL gL T2, ChieY v 7 Ar—H#
HESIC AR, 7' b v120ml BRVTKYS 8 Wik
5. THHEK 45° DU CRUERME Lo b, BB

Zwas Ak CER, ElEceml & T5. =0
WEHBRERE Ui,

2) BEoovbsS74— (TLC) Ick3EE =
BRYAT IS 1 000, 196 ML W40l % FEHR (A A7 B3 Y
157 HF254) WA L, 2HEOEFAE a. Hif= 7
W RME—~F(1:9), b. RyEy s Filz—F
(7 + 3B)AWVTH 15cm BT 5. B Fadl
a. AV YV A~FFEIRTTF 5~ MERA £ O R
{LERIERIFD) 71 b.2,6-Y 7wk ) v md L F
ER(7 = 7 — VREBACREIERIFD 2 HE L, RELLA
#y b R {His L OERLEHERFIERO AR v b
& Bl U Lie. BOHIREE 5 pg/spot.

TR LS LRI ORIE Iz Table 1 D& 3D TH S,

3) HRzOv T 74— (GO ICKZER 2
BRI W TROEMIT L 5 GC 21TV, FRCEREL
TELNFBEEOFINFRORTY — 7 Eh ik
BRI L VRBRE2FRL, ChEBAvWTERLL.
BRBERTLC TR I NI DLW TD AT » 1.

(1) DLTDP, DMTDP, Irganox 1076, Antage ¥
X U Topanol DGC ¥ T4 : 477 A%k2mX 3
mn; FTAE : 109 Silicone E-301,/Chromosorb W
(AW-DMCS, 60—80mesh) ; & : # 5 AHj290°, &
AT1320° 5 % « U ¥ —#H A : Ny 38ml/min ; {iRrET ¢
DLTDP 154y, DMTDP 334y, Irganox 1076 1547,
Antage 2.74y, Topanol 18.24F (Fig.1).

fods & DT DLTDP & Irganox 1076({%F—D
REFFHLRTZ b, MEFIRLINZHERT
HOEMIC L H5GCEITS.

AT s AF YL AR 2.25mX 3mm; FTAK: 5
9% Dexsil 410GC/Chromosorb W (AW-DMCS,
60—80mesh) ; BEE : & F aili302°, HAO335°; F+
Y —74 A N; 52ml/min; {f##EH : DLTDP 13.5
4y, Irganox 1076 11.5% (Fig.1).

(2) BHTDOGCEE #Fa4:t AFvI A 1ImX S
mm; FTAK : 10% Silicone SE-30/Chromosorb
W (AW, 60—80mesh); &F5 : 7 T »H180°, HAD
220°; %+ U ¥ — A A N; 25m//min; % i :

Table 1. Rf Values of Antioxidants

DLTDP DMTDP DSTDP BHT Irg.1076 Irg.1010 Antage Topanol
Solvent a 0.59 0.60 0.63 0.88 0.85 0.34 0.10 0.05
# b 0.16 0.19 0.23 0.91 0.75 0.09 0.15 0.00

Solvent a : Ethyl acetate « Petroleum ether (1 : 9)

b : Benzene » Petroleum ether (7 : 3)
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Fig. 1. Gas Chromatograms of Antioxidants

Table 2. Recovery of Antioxidants from Solvents

DLTDP DMTDP DSTDP BHT Irg.1076 Irg.1010 Antage Topanol
Water 94% 9296 90% 999% — 949 959§
n-Heptane 100 99 95 98 — 98 99

The recovery was tested at (.5ppm of antioxidants in solvents.

2.8%y (Fig.1).

(3) DSTDPD & vt L UGCEH: vkl CiE
BNBAFFTIATAT—LE GCRREIVERL, Zh
%#DSTDP i faf U, 7o3stBUEEIIT D T h FiED
BERITS. 7 v EBER 1 ml RIEfE L D, K
BETI/vads a2 BERIELOD, A8 7 — i
KOHMEW 1 ml &jn%., 80° DKEH T30 RIE I
2O T L CIT 5. %k 10ml #HWTr v ik
Wk Swe — ML, Zwwsias3ml POTIH
THERDE L DD, HHEEEbEI g adL AT

EfEl0ml &%, ZOWREGCHRRERKE L.

GCOEM: HF2BIUHRTAK: () CAL; BE
T R 230°, JEAO260°; F4Uvr—HR N335
ml/min; fREEA @ 2,34 (Fig. D).

(4) Irganox 1010DGCEE: 45 2B LUK TAH]
() REL; @ AT .0 230°, EAMA250%; * -
Y v — # & : N, 25ml/min; {E&HEERM : 3.6 5 (Fig.
.

6. BITHERR

RHEA T ARORE, A5 L RSO A



Table 3. Amount of Antioxidants in the School Lunch Wares (ppm)

Table 4. Amount of Antioxidants migrated into n-Heptane (ppm)

Specimen DLTDP DMTDP DSTDP BHT %‘% {Bgib Antage Topanol  Specimen DLTDP DMTDP DSTDP BHT {B%‘G I1Bg1b Antage Topanol
1 20 80 1 ND ND
2 370 60 2 1.25 0.30
3 520 110 3 0.23 0.25
4 420 40 4 0.73 0.28
5 220 20 5 0.20 0.23
6 260 50 6 0.05 N.D
7 80 10 7 0.33 N.D
8 350 40 8 1.38 0.33
9 200 20 50 9 3.15 0.07 0.33
10 350 10 10 1.48 0.30
11 470 10 60 11 0.25 N.D N.D
12 120 150 12 0.15 ND
13 370 13 N.D
14 240 14 N.D
15 690 90 15 N.D 0.08
16 16
17 50 17 N.D
18 30 100 18 0.38 0.18
19 660 380 19 3.70 0.70
20 440 330 20 2.05 3.30
21 250 21 0.47
22 390 22 2.13
23 460 40 23 1.18 0.38
24 340 10 24 0.65 0.25
25 220 20 95 0.55 0.23
2 270 30 26 0.08 0.23
27 400 - 30 27 0.03 0.25
28 250 20 28 0.35 0.30
29 350 30 29 1.93 0.43
30 490 20 20 30 0.55 N.D 0.23
31 380 10 70 31 1.63 0.03 0.38
32 210 230 39 0.42  0.54
33 490 430 33 0.70 0.18
34 450 34 0.32
35 50 180 35 N.D 1.65
36 200 210 36 0.43  0.64
37 200 250 37 2.42  3.95
38 200 260 38 1.07  0.90
39 150 20 40 39 0.48 0.08 ND
40 20 170 40 0.47 1.1
41 340 4 4.75
42 200 - 42 0.85

Note Specimen No.1—22 : Plate, No. 23—34 : Bowl, No. 35—42 : Server

Note Specimen No.1—22 : Plate, No. 23—34 : Bowl, No.35—42 : Server
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1) HBRKRORHM (1)EEN80 DA L,80°
DIEFEAGA T 1 RERIHGE U OB e s RE R & L.

(2) Bpen-~T& v B, B (1925°) T1
PR L CB R A BRI L L

2) BRBAROHEH 1) 1. oREER200m %
S — Ml D, 1096 Bk 5 mil iz TEEEE Lic
Db, 7 uwadlabiml $0T3 BT, fHH K
ZEDYE, MKHEF b v i@ e i g Bk Lo
BAHETD. AEBLOTWREEHE, 46°INTO0.5
ml ¥ CHTEEE LD B Y v v L a%ing EHET 2
ml &L, ShERBRERE L.

(2) 1). (2) DEBEIEA200m % & b, 45° L FCHK0.5
ml ¥ CHERHEL = Ob 7 v w ks Bk EREC 2
ml e L, ThERBHERE L.

3) EE HRBBKCOWT, §. 3) OMEROEB
{LR5 IEFI D EBOEICHE U CiTy, Bl R iRfE LT
BOh SRR ORERY AV CER L.

4 BEIRER REOBRETSE B EIREL Table 2 D
LEBHTHS.
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BERLEE

1. EHRARc®T 3 REpEs osmERE

SEHE R BRI D & F OB A DR LRl
BEI-RIOTEE) L 02 O ik Table 3 DL I T,
chakloseTable 5 DZE Icins. 424l
Wethn & 8 FEOBHEFLES LD 5 b 6 AR H S hie
(Table 5). 7o bt L i-E{bE51E %l 1% DLTDP,
DMTDP, DSTDP, BHT, Irganox 10763 1 % Antage
T, Irganox 101035 J:Of Topanol (kg < BEH X N 7nhs
Stz ZhBD 5 bEWIRHIERER Lz OIXDLTDP,
BHT, 35 L 0% Antage G, %&£ 64.7%, 50.096, 47.6%
BlHEh, BTd DLTDPE Antage (30, BHZ <
B Nnie. ¥ DLTDPLBHT i+ — v — 4 4
D 5% 3HCHEE LT\, DT Irganox 10764317. 6
%R LB s h, DMTDP 3 & 0t DSTDP34.8
YDOBHMHE CIMED AL TH » . 1 RFFEEG I T
BEUBEIERNE, Table 3 X v BFEIBTHHH, 28F
T4 4%69.8% % » v, DLTDPE Antage DEATREA
FUHRET = ) —~AROBE (61.9%) DB LD
2wtz

T ABRLEE IR Ol B3 Table 5 D2 350 C, &
#690ppm (DLTDP) # X hicsd, MHETI&THY
Z 17 2 VEHERHS O AERHEY BHT b L
Irganox 1076 1% 0.5% 1 °F, E Dk 1.0%LLT) 2T
WoTHh, 1ZEAEPHEIED 1 /20T THS. %
7o 1 ke k813 100—1,040ppm T, 200—500
ppm®D DT L L\ (68.3%).

Table 5. Results of Antioxidants in the School Lunch Wares and those Migrated

into n-Heptane

Specimen DLTDP DMTDP DSTDP BHT Irg.1076  Irg.1010  Antage  Topanol
A 15,722 2.,/22 2.,/22 8,22 2.,/22 0,22 10,722 0,22
30—690 440,660 240,250 10—380 80,150 — 10~—110 —
Plate ppm ppm ppm ppm ppm ppm
B 12,715 2/2 1,/2 6,8 02 — 7.,/10 —
0.05—3.15 3.70,2.05 0.47 0.07—3.30 N.D — 0.23—0.33 —
A 10712 012 0,12 5 /12 1,12 0,12 9 /12 0,12
220—490 — — 10—450 230 — 10—70 —
Bowl
B 10,710 - — 4/5 1/1 — 9,/9 —
0.03—1.93 - — 0.03—0.42 0.54 - 0.20—0.43 —
A 2/8 0,8 0,8 8,8 4/8 0,8 1/8 0,8
S 50,150 — — 20—200  170—260 — 40 —
crver
1/2 — — 8,8 44 — 0,1 —
0.48 — — 0.08—4.75 0.64—3.95 — N.D —

A : Contained antioxidants in the material

B : Migrated antioxidants into n-heptane (25°, 1hr)
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ppm). ZhxElwsl Table 5 DZE{inD, n-
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DEHLTECHSD, FOE0.03—4. 75ppm D
BHCE <M 1ppm BL T Ch o, KifiHORERE bbb
BCELD L ZOBEOHEHE TIIEAINDERIA
WEBT LT BB TIEB Th 5 LBl h 5.
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1) DLTDP¥ Irganox 1076% FIRHC IR L 7= 86l
i ¢, & &2 Silicone R O BT CAF (B~
301, SE-30, OV-1%) AL EREERRI Thh
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Nz LR L, UL LEEOESE, WEitihl
HIZAINTHRBEBEIERITH B - LB LT -
Ter b, 75 AF v 7 BORELESHEBLE EXID
HBEETIHE, LRORTAREZH W GC DR TE
HEEITILRABRTHY, HOMLDHTLCIK L
LSHEREITI L PRBECH D, ¥ LAEETIITEY
BRALTHB S0kl o 7cdd, MEELHMTBHTA
OB EIT 7ok 25, Fig.1 @& 3 L 51 Dexsil
410GCHETH D Z Ll oo,

2) Irganox 10100%4, EEROEIIITS GC TH
B35 ¢ —~ 7% Irganox 1010 & T 5D 23k 325,
Irganox 1010 o &3F& (1,178) »MisDEELEE LR e
RCEBEARE NI O TRESENMES Ty
—~ 70BN b L & RRHBESIERHICENT &g
B, TDE—~IDRAARY b RE oIb TS, m/e
122N FAAVE~TBRb, ¥l OBk
HB IO oY -7 DS FEE GC OFEREOMR

ARSI 7T ey F LIt ZAEBEN A B N
Jo. Ml &hnd, oY — 2711 Irganox 1010 DR
BChBAFN-4- Faxy-3, 5-P~-TF V7 =
=r7aedr—b (3FE292) oboLiEflZhi.
rds GC DRERMIER350° L iz i Chihic e — 7 ik
BHbhhd, Zol&wmitosTENSATY GCIRE
T ULABREEY v < b 7T 7 4~ L BEBEN
BREBRHhNS.
¥ & B

R®Y P e VEERARBROMBERCRMEN T

BELEEROFE A ERS L0 ENS OER~OBITE
COWTHERIT -7, FORBER, 420 EF4lREot
B b 6 EOMLHEFPI I E N, & eBIRRICR
Wik (80°, 1ERRIRHD ©REHET, T
v (B, 1EMERH) © &F4.75ppm FHL TS
CEHHEB L. MTHERORHE, BHElSLIUE
OBTE FFMM) %RTe, DLTDP: 64.7%, 30—
690 (0.03—3.15) ppm; DMTDP : 4.8%, 440, 660
(2.05, 3.70) ppm; DSTDP : 4.89¢, 240, 250 (0.47)
ppm; BHT : 50.09, 10—450 (0.03 —4.75) ppm;
Irganox 1076 : 17.69, 80—260 (0.54 — 3.95) ppm;
Antage : 47.69%, 10—110 (0.23—0.43) ppmTH - 7c.
sime AETCHD, EEEORET S oMmEh Y
WieliWie® ) A v 7 4 VEREG#RS S L ORI E
oo LET.
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D ®0A4v 7« vEEEGRER « BPEk, No.s,
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97, 710, 1972
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Investigation on Antioxidants in Polypropylene Food Container-Packages (II)
Survey of the Products on the Market

YUJI WATANABE*, KENICHI SATO*, REIKO YOSHIDA*
and FUSAYOSHI ENDO*

A total of 50 polypropylene food container-packages in the market was subjected for the presence
of antioxidants in the material, and migration test of antioxidants into food simulating solvents were
conducted. The detection and identification of antioxidants were made by the same techniques
described in the first report. Consequently, 6 kinds of antioxidants in the material were detected;
8 of them had contained 20—1,360 ppm of DLTDP, 12 of them 20—1,650 ppm of DMTDP, 5 of
them 380—1,750 ppm of DSTDP, 46 of them 10—770 ppm of BHT, 25 of them 10—410 ppm of
Irganox 1076, 1 of them 70 ppm of Antage respectively. By the migration test, no migration occurred
by the immersion to distilled water and 4 94 acetic acid at 80° for 1 hour, but most of them migrated
0.15—2.84 ppm of
DMTDP in 7 specimens, 0.46—1.16 ppm of DSTDP in 5 specimens, 0.03—4.00 ppm of BHT in 42

specimens, 0.05—1.94 ppm of Irganox 1076 in 22 specimens and 0.16 ppm of Antage in one specimen

to n-heptane at 25° for 1 hour, i. e, 1.04—5.65 ppm of DLTDP in 4 specimens,

migrated respectively.

fi ]

R e RS AR AR OWWT, SHEHD
MALRE IERIDEF R X O B b RE~OBITD
BMEAEL, FOBREHHRY @S Lk,

CORBCEE L CHRAEER L Y, WAy Fwe
Ly B R OB I RIO REMC BT B RERRITE
Niz. 2L C—RFECHEBINAARERY Tur L
VBRI X OVE RS AT B B LG IR RO KR
BLOZDEFADOBITHCOWTITE L 7D T DR
BEET 5. RBAREEIR R ERIT A A=At
L HFETEREL .

2 R o 3

1. B

bR TG G, R EAPGARHEY, §&
JE, A—otmw—dry PIRIOUNEESD, BRISIET
— 8 A DM SRl AR0BELYHA L. T0oR
FixTable 1D LIy C, —REAF IOERE21HE, 7
SHIRARIOE, v b PAESENEEMISE TS S,
F—HIo% 5 —10EREA L 72,

2. B -HE-ZE

WENRLE L EROWM2 B L LOF I HE U e
A, EEE LCIFoftic BAZ N IR-G BRI 564
S5 B L OMIARL-1030EHR A7 v < b 75 0 (R,
UV &) EA L.

3. BAEEm(bRIERE

1 & FRRC 8 FREH oML LRI oEre L AR L
fo.

) ¥5viarAvTurdir~+ (MU TFDLTDP
LD

2) ¥INAFAFAPTIudr~ b (LITFDMT
DP W53 '

3) VRFTIYAFFSIuFr~+ (LITFDSTD
PLIET)

4 JFare Fuxybirzy (UWTFBHTEIET)

5) n-AZFZFY-f- (4'~¢ Faxv-3,5-0-¢
—7‘%/1/7 ==) Tudir—b (B TFlrganox 1076
L3

6) FIrIFA (AFL -3 (8,5 -V-f-TFN~

* RGBT T AT E R R IR A RS I e R 160 IR ANHIERE E AR 3—24—1
* Tokyo Metropolitan Research Laboratory of Public Health
24—1, Hyakunincho 3 chome, Shinjuku~ku, Tokyo, 160 Japan



170 Ann, Rep. Tokyo Metr. Res, Lab. P.H., 28-1, 1977

Table 1. Items of Specimens

No. Specimen Material No. Specimen Material
1 Scaled container pp 26 Plate pp
2 ” pPp 27 Spoon PP
3 ” PP 28 Fork PP
4 ” pp 29 Spoon PP
5 Butter case PP 30 Fork PP
6 Lunch box pp 31 Glass pp
7 Canteen PP 32 7 PP
8 Cup pp 33 Plate PP
9 Lunch basket PP 34 ” bp

10 Lunch box PP 35 Cup PP

1 Strainer for teapot pp 36 Egg cup PP

12 Canteen ‘ PP 37 Tray pp

13 Basket PP 38 Curry PP

14 Straw PP 39 ” pp

15 Thermos bottle pp 40 ” PP

16 Canteen pp 41 Meat sauce PE
17 Cup jaJe] 42 Hanburg PE

18 Ice tray pp 43 Rice PP
19 Sealed container PP 44 " pp

20 " pp 45 ” pp

21 ” pp 46 Gyoza PP

22 Baby bottle PP 47 Kabayak? PE

23 Cup PP 48 Sack Pp

24 ” pp 49 ” pp

25 ” pp 50 Rice cake PP

Note Specimen No. 1—21 : General container, No. 22—37 : Infant tableware, No. 38—50 : Retort pouch

A-e FuxyTa=0) Tudr—r) 23y (B
TF Irganox 1010 & Ig3)

D 4,4'-FTFVFVER (6-t- TFA-m-T VY —
A) (BT Antage & W53

8) 1,1,3-+ Y A-(2-AF-4-v Faxv-5-1-TF
A7 =) 7E v (LT Topanol& g3

YRR OFEIE 1R - EROH 3 DFHE U,

4. PEFOBLERORER

B - FROI 5 DI FRRCAT » fed B gk
& LCEHEWES v~ 75 7 4 — (LIFTHPLC E#ET)
DORBEEIT o7,

HPLCIZ X 5 BECRE L <Ch28BERB L O
TR OWT, ROEHE L 5HPLCETT, %0
{2 DR RT - T

HPLCO%MH # 7 4 : Yanaco Gel 5510, 500mm X

dmm; A7 AHPRE =EBEE: A4/~ 7
v wda (7:3); 8T aF: 8lkg/cm?; i 5 :
1.2ml/min ; ¥xH8% : RY, UV (280nm) ; {545 KFRY

DLTDP9.3455, DMTDP 11.247, DSTDP 16,85 (1
LRI Hi 28, BHT 64y, Irganox 1076 9.5,
Irganox 1010 8.153 (BLEUVigHES) (Fig. 1).

5. BITER

BHEHIRO L SCBEELL. BHEBE K, 4%
BEER s L On-~ T 2 v ; B ¢ 1M BHEE :
KIS LT 4 WEHRDYE80°, n-~T X v DYE25°.

1) HuEEOBEE (1) KBLUn-~7&viEBH
BWIE LTV %6 « 8 13- RO 6. DOBFHE
FRRC AT - 7.

(2) 4%EEERABHERE UCHWB5E « #hizeo’
D 4 WEERE T L, 80° O [EEMAMNK 1 ’RRE L T
BICEREER L Lz,

2) BRBROBH (1) KLUn-~7& vEHK
DY 81 - REROH 6. 2) DL FARCAT - 7=

(2) 4 %EEERMEDOEHE  ABYAKR200m % 37K v
—~Feekbh, Zuvsrs 50ml FOC3EHEHULT
KRBHEBEDOGE & AT -,
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Fig. 1. High rertormance Liquid Chromatograms
of Antioxidants

3) BE F1 - EROE 6. 3) ©IF & EkFT
w i,

4) BEIFER 4 CERRHEO%A, RROBIETH
> TeFEEORIRFIIR © 350 THA. DLTDP 68%
DMTDP 69%, DSTDP 66%, BHT 73%, Irganox
1076 1009, Antage 999, Topanol 98%.
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BeEOHE R BRI U BB X O o E
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Q5. Tlebbo0MREF 49 dn b8 1 o2 RE
BEOEE L H UDLTDP, DMTDP, DSTDP, BHT,
Irganox 1076 35 1 O° Antage D 6 XA HI WA, =
D 3% BHT ZRIBWEHESRL, 13LALORE
HEBHEN (92.0%), T HAHRARE I TH
bR E NIz, DWW Irganox 1076, DMTDP, DLT
DP,DSTDPONFICE {, &450.0%, 24.0%, 16.09%,
10,096, 2.09% D RIHETH 7. kL b b A,
BEHHOINTEA ERHENied o0, e Lk
B&E IR TV ABLEFERNE, Table 2 WAabNB &k
DEEIT AT, 1/26.0%, 27/%48.09%, 3L
18.0%, 4FE4.0%THY, 2MEWENELEH -7z,
BV % 4 4 v % (DLTDP, DMTDP, DST
DP) &7 =/ —n% (BHT, Irganox 1076, Antage)
ol eWdEhoRHEesbe, 1 2vHR5, 7=
J =NVRI2T, A X VRTCHART =/ BRI 355
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V. ChEFRBICLS L, —fRERTERA 4 T RIS,
7= 7 —%29, R ARCIXFEG, 29, v b
o, AEciEL, AldEh, —BRERTRAA
URET =) -~ VROPANE L, AGRER IO
M AL, GEMTIRT = ) ~ARHBER IR TS
zEbhhh, Bisoagdhbyiidt, BHT.
Irganox 1076 : 48.0%, BHT . DMTDP : 24.0%,
BHT . DLTDP : 14.0%, BHT « DSTDP : 10.0% &
7Y, WIRETIHEEA ER BHT L 20D HDED
HAMIbNRTWBZ EERLTWS. L, Vi
b, AT BHT REMTHERA I Chie. ¥
TSR ARG E BB AR LR TAD L, AIHETIX
BHT - Irganox 1076, ##% Ti¥DLTDP - AntageDff
FANRE L, kELBEVREDONS. BRIV IL T 4
VMR EO BREHMETR Y T v v EANR
BONTWBEEDE, AAVHREE, 7=/ —-VRI16E
DR TH DD 5, ERCHEFINTUNBDIX T
ML L SIEED I Lo T 6 BT ERhol
W REACEEEHOMMHE L Table 4 D& FD T, B
71, 750ppm (DSTDP) & i, MHERETH

VAL o EEREO BERMED (BHTH X O

Irganox 10761%0.5%6LIF, oMLl 0% TF) % T8
S TED, BEAERED L /IWLITTHS, Ficlik
RO HEIE10—2,420 ppm T, 200—500 ppm D
L DOBEH N (40.8%).
2. BEBLEEIoBITIE
BITRROME, KX U4 WEHRC L2 B HRR
(80°, 1EFMIRH) Tik, & TOTIRS SR ER
DEHIZEDD N wTe, LinLn-~T3vD 4
(5098, 1WEIRH) Table 3 R Lick 5 fn i Hy 23

S FHbhic (BHEE 0.03ppm). Tk ¥ LB E
“Tabled D8 ik B, Finbba-~7 & VIZi30.03

—5. 65ppm DOFEFE TERUBFLERIAE H LT& T3,
F M BRI N BYERFIEHRID 5 H DLTDP 50.0
9, DMTDP 58.3%, DSTDP 1009, BHT 91.39%,
Irganox 1076 88.09%, Antage 100%53& 2 i LT&
T3,

Moz b, FERAROES L AKX 4
YEEERTAIIEH ST, -~ T VIRBHLT B o en
¥l o, o Tk E B AR T LR LRS L AR
TS, HESRCRBITT52RBhNS2 o &M
EEND.

FZTWHOD 1 HESERGTER (LI FADIZIET)
BHER, n-~TH v OREHESD BHT O L
BB E, ADI 0—0.5mg/kg, b BHEDZ\ No,
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Table 2. Amount of Antioxdants in the Products on the Market (ppm)

DLTDP DMTDP DSTDP BHT Irg. 1076 Irg. 1016 Antage Topanol

1 50 330

2 500 170

3 40 20 1,750 40

4 210 30

5 300 20

6 230

7 1,360 110 130

8 30 20 700 70

9 140 20

10 70 230 60

11 830 390

12 20 310

13 840 270

14 30 480 10

15 20 20 30

16 410

17 140 120

18 310 240

19 350

20 880 390

21 1,650 770

22 110 140 180

23 440 380 180

24 200

25 440

26 750 350 180

27 810 350 270

28 890 270 320

29 230 280

30 130 190

31 130 180

32 280 260

33 240 340

34 140 190

35 230 290

36 200 240

37 260 240

38 30

39 30

40 70

41 140

42 120

43 220 80

44 320 60

45 110

46 260 380

47

48 260

49 300

50 10
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Table 3. Amount of Antioxidants Migrated into n-Heptane (ppm)
DLTDP DMTDP DSTDP BHT Irg. 1076 Irg. 1010 Antage Topanol
1 N.D 0.09
2 1.06 0.21
3 N.D N.D 0.46 0.05
4 0.43 N.D
5 1.04 0.10
6 2.40
7 5.65 0.55 1.94
8 N.D N.D 0.84 0.16
9 2.80 1.36
10 0.84 0.93 0.31
11 0.85 0.46
12 N.D 1.50
13 2.84 0.88
14 N.D 1.10 N.D
15 N.D N.D 0.03
16 1.31
17 N.D N.D
18 0.44 0.95
19 0.10
20 0.24 0.36
21 0.15 0.36
22 N.D 0.11 0.57
23 3.58 1.16 4.00
24 0.59
25 0.08
26 0.27 0.37 0.62
27 1.07 0.56 0.39
28 0.97 0.25 0.45
29 0.68 0.41
30 0.59 0.46
31 0.16 0.18
32 0.60 0.16
33 1.25 0.13
34 0.90 0.15
35 0.60 0.16
36 0.71 0.40
37 0.93 0.44
38 N.D
39 0.45
40 0.70
41 0.57
42 0.03 0.31
43 2.77 0.05
44 3.25 1.33
45 3.00
46 2.13 1.88
47
48 .75
49 2,88
50 N.D
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Table 4. Results of Antioxidants in the Products and those Migrated into n-eptane
Specimen DLTDP DMTDP DSTDP BHT Irg. 1076 Irg. 1010 Antage Topanol
A 6,21 8,21 4 /21 19721 9,21 0,21 1,21 0,21
General 20—1,360 20—1,650 500—1,750 20770 10—410 — 70 —
container ppm ppm ppm ppm ppm pPpm
B 2./6 4/8 4,/4 17,719 6,9 — 1./1 —
1.04,5.65 0.15—2.84 0.46—1.06 0.03—2.80 0.31—1.94 — 0.16 —
A 1/16 4./16 1/16 16,16 13,716 0,16 0,/16 0,16
Infant 440 110—890 380 130—440 180—340 — — —
tablewareg 1 /1 3,/4 1/1 16,16 13,/13 - — —
3.58 0.27—1.07 1.16 0.08—4.00 0.13—0.62 — — —
A 1/13 0,/13 0,13 11,713 3/13 0,13 0,13 0,713
Retort 320 — — 10—770 80—380 — — —
pouch g 4 /g — - 10,711 3/3 — - —
3.25 — — 0.03—3.75 0.05—1.88 — — —_

A : Contained antioxidants in the material
B : Migrated antioxidants into n-heptane (25°, 1hr)

28D 5y 7 BCLD, HHEO0ppm, REEAEE 150
ml, HF DS 4%, Hih RofkEeke, 1HSME
EH, Bin-~7 4% v OBEHEBEEIRCHA T 3. 964
FWEw ) Z ERERAITHBI LT (G 1SR
Z L BIERET 0.003mg/kg/day L7 h, #4 Rk
11678725, ZOfumisAs L BT 5 L B ok
HEDONT, BBCSIERDORZEREFTH L oL & A
1,/325—1,789,000C%H - 7z,

RBY TevrvElGofFEHEo ZB2Ikieownt, BHT ©
BN BRET AL TIERD L S CEHTE 5. B
BT I\ TIHRZERME DR 3D 5 & 5 iR
Wi &h, ZoENBHT FHOME/RL &ENB L DT
H5. L LWHOR I BADI X b i35 iEo
BHT @ ARA~OBITHHE LOMBEL D E 5k
STROBEMEOBR LG O L, ¥l i BHT
DM EMECT 50 CHE, AR E LT
THLLORBOHBIVEETHS BB,

3. BWEHoEmERE OV ST T 4~

75 AF v 7 RS RIS TEDO K& WD
D%, FEEEE Licthicly, #1HTRi~Ths
X 5% Irganox 1010 ©» Z & & FEFIEHAE L
(1,178), MEEFM: D= GC IR DHRH DD
T, HPLCIC L 5 BHEOREI BT - 1z, £D#H, 8
FEDREHERR (LR k3@ 5 %, DLTDP, DMTDP, DST
DP,BHT,Irganox 1076 3 X U* Irganox 10100 6 FED
R DWW T Fig. 1 O X 3 ST 5 2 L A8 CH
fo. L LERIBKOES, TOFEBEALLLLAD
QR DfEe — 7 PHBE L CEERBOH & e o e T
SR RRERORAE, e Y-y Ty 7, BTA

Fe B EOBETETT S FETH 5.
¥ L B

WEEERDI D, TREY Te L vEBEER PO
PR AR DR RO R MBI T AE 2+ FEE X
h, TBRIBIE 7 A X b BB RO ERERS L O 2D
BT O W CHRERT - . ZOME, 508449
Pt 6 EORCTFIEHIDBBH &N, ¥ eBTRRC s
TR IS LU0 4 S6EREE (80°, 1RFRERHD Wik BH
B, -~ F v (25°, 1HERHE) TS 5. 65ppm
BHLTS B eI L. Lavl, ZhHEHLT
< DELBFIEFID 1 BEEREXADIOBE S DO —h B
FHO—ThHarLBbhb.

UTHESOBRHE, RHERICZ0BITE G5
M) % k3%, DLTDP : 16.09%, 20—1,360 (1.04—
5.65)ppm; DMTDP : 24,09, 20—1,650(0.15—2.84)
ppm; DSTDP : 10.09, 380—1,750(0.46—1.16) ppm;
BHT : 92.0%, 10—770 (0.03—4.00) ppm; Irganox
1076 : 50.0%, 10—410 (0.05—1.94) ppm; Antage :
2.0%, 70 (0.16) ppmTH -7z,

R AFEETOICDED, BHREGEEWEER
WMEHIMEHEARTHE BEBRE O v
TE P ES B A TR R TS T A TR NP R B 2 R D A AL B
=LET.
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Survey of Residual Volatile Components in Polystyrene Food Containers

YUJI WATANABE*, KENICHI SATO* REIKO YOSHIDA*
and FUSAYOSHI ENDO*

A total of 132 polystyrene food containers was subjected for the presence of volatile components in

the material, and migration test of styrene monomer into food simulating solvents was conducted.

The detection of volatile components was made by the use of the gas chromatography.

Consequently, it was found that residual total volatile component in all of the specimens was less

than 5, 000ppm.

Of them, 29 convenience food containers contained 370—1,700 (in average 923.1):

ppm, 25 trays 340—2,080 (956.7) ppm, 43 lactic beverage containers 220—3,440 (932.3) ppm, 35 others

340—2,140 (1,230.2) ppm respectively.

By the migration test of styrene monomer, 19 convenience

food containers immersed into boiling water and left at room temperature for 30 minutes showed

0.01—0.12ppm of the migration, and those immersed into n-heptane at room temperature: for 1 hour

showed 0.20—1.74 ppm of the migration, and those at 40° for 1 hour showed 0.20—4.60 ppm of the

migration respetively.
¥ AN &

RYAF VLV VITARARSRE L TEHENTNETZ
AF v 7D 12T, LY bIFHEDARE AEEYR
TP BB ERIN TS, - OR/IRR S Ofifd
B & LCik, BAEREBERE 434 510 X % BB
HERINEA XN TV, & OB E ORIk
HEL HNB LR TR D LTVv2 T, FETHES
AF Ly i ¥ OBRFE MRS LI O B e £ 23
BEEIh T3,

EELPEOERFENIERENCTcbhs i b
b, HELY = VBRI DV I BRI BRI494E BT L
WIREIDEF I N TV BB, ®Y AF Ly REEDNT
R T inbhCninu,

—FERBETHBRY 27 1 VEMERHEIIE
CHERGEERL Tl D, MEFORERERSD
WCEDBRER5,000ppm BT, HEEASARESRY
AF L VI H o CIIRERMER S5 %2,000ppm BT, &
Bt ASF L YV, E=FNRVEVEEZL000ppm DI &
#HLTHBY,

% TRIEOTIRE SR OERER S OBREER LT
BB EREREL, DV TERBERSD 5 HD R

FLVE )= DEGENOBITEC DT, FED A
BEERAWCHELCOTRETS.
2 B 0 B

1. HEPOERERS OER

D Bl A—rne=—rv b, NFEERENBDIX
FMR12878 R X OH iR 9 O &5H13288 (R B
FEDA FHAEE 29T, b v —JH 2570, FLERBIAOBIAES 43
W, Foftd v s &35%).

2) BE HFAZu~bIF7 IR G8OTLR L O
B4 AR QTR L FIDERMAER).

3 BRE ®RUAFLYPOREERERSELT
Zhrey, ZFARYELY, nEFliliso- Tar X
VEVEBLIORFLYDSHESBHD, by TRER
MHRTEBRLTnD, ThbDRY Av Ly hOERE
E LT EAREESH R OMERRENR S D, SEX
CORBEEREER LT - . ‘

2. RFLUE)T—-OBITEER

BIOBENE I OEREEDOE T LVWEIE S A
DEBBEHNT, AF LV E J < —DBITRRET - .

D RE HERRET - B ARA0ED 5
+ 197,

* R EBIL AT A g AR R S A A A I B e R

160 BRATHERE ART3—24—1
* Tokyo Metropolitan Research Laboratory of Public Health
24—1, Hyakunincho 3 chome, Shinjuku-ku, Tokyo, 160 Japan
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Table 1. Amount of Residual Volatile Components in Polystyrene Food Containers

Specimen T-V T EB i-P.B n-P.B SM Specimen T-V T EB i-P.B n-P.B SM
1 600 0 100 20 0 480 1 610 50 80 40 0 440
2 370 0 260 80 30 0 2 600 0 100 60 40 400
3 1,000 20 420 100 40 420 3 900 0 220 80 40 560
4 580 0 200 200 80 100 4 1,230 20 180 80 30 920
5 900 0 400 80 0 420 5 1,270 30 220 120 60 840
6 1,280 0 340 60 20 860 6 940 10 440 80 20 390
7 680 0 140 40 20 480 7 1,320 160 500 120 80 460
8 800 0 180 60 20 540 8 920 0 140 300 100 380
9 460 0 320 80 20 40 9 1,470 10 20 20 0 1,420
10 1,290 0 700 140 90 360 10 1,200 140 380 200 80 400
. 11 720 0 200 40 0 480 11 1,310 140 140 90 60 880
g 12 660 0 140 20 0 500 12 900 10 190 90 30 580
‘; 13 760 0 300 280 100 80 5‘ 13 1,440 55 90 70 75 1,150
% izé %g g 1;8 68 20 340 H 14 950 0 100 50 30 770
8 16 1,640 40 260 gO Z(()) lgég . o . 0 o o o
> ’ ’ 16 540 0 200 100 40 200
g 17 1,700 0 360 100 60 1,180 17 560 0 40 40 0 480
18 840 60 200 80 0 500 18 410 0 30 0 0 380
19 1,240 0 180 100 0 960 19 340 0 100 80 0 160
20 1,280 120 520 120 80 440 20 2,030 0 180 120 30 1,700
21 . 730 0 140 30 40 520 21 900 0 220 80 40 560
22 760 0 130 30 40 560 22 900 0 320 280 100 200
23 620 0 140 40 50 390 23 640 0 40 i} 0 600
24 1,260 0 460 © 380 220 200 24 780 0 140 60 1} 580
25 860 0 280 100 0 480 25 800 60 140 60 0 540
26 1,120 0 500 120 0 500 Average 956.7 27.4 172.4 92.8 36.6 627.6
27 1,220 0 460 80 0 680
28 920 0 400 120 0 400
29 1,120 0 360 100 120 540
Average 923.1 8.3 289.3 96.6 39.0 488.6
1 1,700 0 360 40 20 1,280 23 760 20 . 200 100 80 360
2 1,010 0 180 20 0 810 24 380 0 60 40 40 240
3 1,570 0 470 50 0 1,050 25 360 0 60 60 40 200
4 1,810 0 370 50 10 1,380 26 250 0 60 0 0 19
5 220 0 0 0 0 220 27 270 0 70 0 0 200
6 780 10 180 100 30 460 28 240 0 0 0 0 240
7 790 10 180 80 40 480 29 370 0 80 40 60 190
o 8 780 20 230 90 50 390 30 220 0 0 0 0 220
b9 720 10 220 90 50 350 31 820 0 160 90 60 510
§ 10 920 0 140 160 40 580 32 370 0 80 40 60 190
2 1 1,050 0 170 40 0 840 33 360 0 90 40 40 190
9 12 1,080 0 180 0 0 900 3 1,020 0 120 20 0 880
:‘_g' 13 850 0 100 100 50 600 35 260 0 60 0 0 200
Ll 1,320 0 500 60 0 760 36 1,110 0 180 30 0 900
15 1,010 0 180 20 0 810 37 840 0 240 80 40 480
16 980 0 180 20 0 780 38 1,640 0 460 60 20 1,100
17 790 10 110 50 50 570 39 1,100 0 140 100 60 800
18 880 10 100 30 60 680 40 980 0 220 120 80 560
19 970 10 130 70 60 700 41 940 0 260 20 0 660
20 2,080 0 420 70 20 1,570 42 1,140 0 20 0 0 1,120
21 1,090 30 280 160 100 520 43 3,440 0 40 0 0 3,400
22 820 10 230 100 70 410 Average 932.3 3.3 174.7 52.1 28.6 673.2
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680 240 100 50 290 0 19 1,470 20 170 80 20 180
2 1,580 20 180 100 40 1,240 20 1,670 0 440 20 0 1,210
3 630 20 70 20 20 500 21 2,960 0 540 80 0 2,340
4 1,110 0 320 220 70 500 22 1,220 380 80 0 0 760
5 510 0 40 30 0 470 23 1,280 0 500 80 0 700
6 620 0 140 120 30 330 24 1,520 0 460 260 80 720
7 1,180 360 80 20 0 720 25 1,430 0 380 200 80 770
8 1,080 340 60 20 0 660 26 970 30 340 320 80 200
% 9 1,080 0 250 160 70 600 27 800 0 0 0 0 800
"g 10 1,390 0 480 140 40 730 28 1,220 100 120 60 20 920
11 1,890 0 380 100 40 1,370 29 970 0 30 0 0 940
12 1,600 0 540 80 60 920 30 2,000 0 120 40 0 1,840
13 700 20 120 20 0 540 31 430 0 30 0 0 400
14 2,100 0 820 60 40 1,180 32 430 10 50 0 0 370
15 1,980 0 430 260 80 1,210 33 340 0 20 0 0 320
16 2,060 70 310 230 70 1,380 34 400 0 40 0 0 360
17 2,140 0 320 240 40 1,540 35 480 0 60 40 0 380
18 1,110 10 240 80 20 760 Average 1,230.2 46.3 236.0 89.4 34.0 824.6
Note T-V : Total volatile component, T : Toluene, E.B : Ethyl benzene, (ppm)

i-P.B : iso-Propyl benzene, n-P.B : n-Propyl benzene, SM : Styrene monomer

2) B a-~FxVV, a-~TEVIWTRLTRY
ua< b5 7 4~ (LUTFGCEIET) THEY — 7 Dl
HD.

3) RFLIE/R—FERBEORY A710.10
gRIHL, -~V ERIE AT I VICENLEE
100m & L, HBEEKE TS, o FEBRES 1lml %
EDn-~F PV EREI-~TE VEAWTEA100m] &
Lictt, &1, 2, 8, 4ml &L bn-~&v v Eiciin-
AT EYEBWTEEIm, &L, ZORYIEEERE
L.

4) BHBERoHEHM (1) KkcXsEH : RpEHSc
Wl KB USTek Uicfs, =R TOSHELTE
To BN & L.

2) -~TE itk DRI BRERICER (25°) ¥
Fol3 40° Dn-~TF & Vil LsTek Liclk, Z|EEk
13 40° DIERATPNC 1 ReRE U ORI IREERIER &
L.

5) BERBERORM (1) ABHEOHE : SBEK
200ml oW e —~ FiTE D, n-~F®9 v 10ml #hnz 30
SEHBLIEE 5T%. REIBEBEL, -~y vE
BOWTS. COWEBRBRARE L, Bz o
3513 B IR0 2ppm GRRHAR & L C) DA TILSG
BTHh5B.

2) n-~7 2 vEHKEDOEHE
BRI L Ui,

6) AFLE/R—-OER RRBEZOWTRD
ZAC GC 29770\, [ARRITEE U B R OR
FTE~TEPLREREERL, CheAVWCEERT

RESR DL ER

ol RPBRHREIIKBHEDOEE0. Olppm, n-~ 7
X vBHKDEE0.20ppmTH 5.

GCogf: 54 :10% FFAP/Chromosorb W-
AW 60—80mesh, A5 v L A3 mmX 2m; J& & :
715 ~FE85°, WAM225°; % v U — AR : Ny 18ml/
min; {EEEA ¢ 4,758 Fig. 1).

BRLEER

£y AL VAR ME HORWER R S
Table 1Tl ThHote, TOF—4%FE L DB E
Table 20Tk {iich. ¥ AIFOABRIBCITS
WIE~DAF LV v E ) < —DB{TEIX Table3 DI &
TH -7,

1. HEPOERERS OZBRE

HEBHOBREARERERSBELETLS L, Table 2
X b 500ppm BIF : 20,7182 (15.2%), 500—1,000ppm
1 55,/132(41.69), 1,000—2,000ppm : 49,7132 (37.1
9%), 2,000—3,000ppm : 7,/132 (5.3%), 3,000ppmL]
1 :1,7132(0.8%) &7nb, £7T4,000ppmBl T THD,
13 E A EH2,000ppmBl T TH w7z

TNEERINC LS L, Table 1 X b QEIEDAEE
BOBYEIL370—1,700 (F5923.1) ppmT£T2,000
ppmLIFTHY, 1,000ppmilTA18,29 (62.1%) T
Hot. P A OB H 1T 340—2,030 (H
956.7) ppmTIZ & A ¥7232,000ppmPl T T, 1,000ppm
BIRAMT,/25 (68.09%6) Tholc. OABMBEGEERD
B EI1220—3,440 ([F932.3) ppmTiT & A £252,000
ppm BTG, 1,000 ppm BT 27,743 (62.7%) TH
wic. @F DA v TG0 FK 8 OBRERIT 340—2,140
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Table 2. Distribution of Residual Total Volatile Component in Polystyrene Food Containers

Number of specimens <500 <1,000 <2,000 <3,000 <4,000

Convenience food 29 2 16 11

Lactic beverage 43 11 16 14 1 1

Tray 25 15 7 1

Others 35 5 8 17 .5

Total 132 20 55 49 7 1
(ppm)

(7 1230.2) ppm C, 2,000 ppm BLFD % D3 30,735

(85.7%)CH BHA, 1,000—2,000ppm D % DAH17,/35

(45.0%) b pot. (b TEBOFRPEL LD
L, TR h DI U TREEN D . L LE
RoETRENEDS,000ppm 2 2 5 dDikig <, KiE
T8 & Thie,

WL SERER SOV TABD L, Table 1 1H Dt
Ay OREEIT24,7132 (18.2%) ThHbh, FOBREHE
1% 10—380 (SF1521.3) ppm C kL —, ZOMMDOEEHC
Hinole, @zFy ¥y OBHER129,7132 (97.7
%) THD, FOBREEIL20—820 ([F218.1) ppmTHI
FEDAFRRICR L B oo, @iso-TuEn Xy EY
ORHEIT115,/132 (87.1%) ThHY, FOBRFEEIX20
—380 ([f182.7) ppm TIFE & A E2 100ppm LI FTH -
fo. @n-T a2 vevORHEXe0,7132 (60.6%)
THY, FOBRBEITI0—290 ([F134.6) ppm T HA L
DRIELE 4T 100ppm BT ThH oo, @AFL Y
DREHERIE130,7132 (98.5%) TH, FORFGEITL0
—3,400 ([F663.5) ppm'T, {BMOERMER ST ~KIE
CEHWBERTH 7. %L TL1,000ppm M LD S DM
B A, br - ABBEIRESR TIURYTT
HHY, Tofh (b y 7E) OFEFTE69DH 7.
BRERTIRESBRSARERY A5V v pORERE
B4 2,000ppm BI AF vy, =FARVEY BE
1,000ppm DA &35 B o A SEAEE O B =M %17 -
TwY, 0, A7V vyOREEYZ 225002 Kk
% oic.

WA ERMERS OBRBEDESEE LD L, Table 1
IhEDEB THAE RFLY, ZFARVEY,
iso- TuvAryvEy, n-TuvrRrvEy, bz v
DIECE M ole. AFVYBRELZBVDIIAF L VYRR
BE ) <—THAHZ LDBBYRTH DD, RWTZFu
RYBVYRZNDIE, =FARVEYRAF L v OFE
THBIDAF VY REARHIE UTEEL, B £
AF L VA BETHE LR LIDEDER bR S,

2. RFLIVE)T—OBTEICDONT

WD AFERERANC, ZOMERZREL TSR
F VYV B <~ DFFEANDBITHE B IR, Table 3
X0 Q) kEBHEKE UBE © M2 (RHEE
0.0lppm) {114,719 (73.9%) THOME L —IkI L Ot
RIGEY AF LY RGPTaB e, AU Ickiihn
TW5b, ¥l 2OBHER0.01—0.12 (3F10.03) ppm
TR LA ED0. 0dppm Bl FTh ot Q) n-~TH v
BRUEK E LIoGaORHSE (RHEREO. 20ppm) 115
BOEETS, /19 (42.1%), =D I Hb—fEE) 251
VT T /11 (63.6%) THORREMERY AF L v Tk
L8 (12.5%) THote. FheFOBIHEL0. 20
—1.74 (F330.84) ppmThH »7z. YT 40° D& E DM
313,719 (68.4%) T, TD5b—RY 271 v
TRETHH X e, BERY 270 v T133,/8
(37.59%6) TH ot EFheZOBHEL0.20~4.60 (F
¥91.55) ppm T H B4, FARY A7y (F150.37
ppm) IR T—fE3# Y A5y (FHl.86ppm) (1%

|~

] L]

5 10min

Fig. 1. Gas Chromatogram of Styrene Monomer
in n-Heptane
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Table 3. Migration of Styrene Monomer from
Convenience Food Container into Food

Simulating Solvents (ppm)
No. of In Simulating solvent

specimen  material Water n~Heptane
25° 40°
5 420 N.D 1.74 3.75
6 860 0.02 N.D 1.28
8 540 N.D 0.88 1.12
10 360 0.12 N.D 0.96
11 480 0.01 N.D 0.44
A 17 1,180 0.02 0.40 4.860
19 960 0.03 N.D 0.44
23 390 0.01 0.64 0.80
26 500 0.01 1.55 3.56
27 680 0.01 0.20 0.70
28 400 N.D 1.12 2.89
1 480 0.01 0.20 0.56
9 40 0.01 N.D N.D
12 500 0.04 N.D N.D
B 18 500 N.D N.D 0.34
21 520 0.02 N.D N.D
22 560 0.02 N.D N.D
24 200 N.D N.D N.D
25 480 0.03 N.D 0.20

Note Specimen A : General polystyrene
” B : Foamed polystyrene

5EOBITHE R U, Ll 40° TER—®Y 251

VOBE~HILER, FREERRDONIT b, 40°
LW I EHEEEERTEYCH D LEhNS.
PLEDFERMD, EREORESHETBITL TSRS
VYE=—13%LTCH Ippm T ChB ERbNS.
HREDOHWHIRE TOHAER B 13 50ppm THH>, 10
ppm TR EEELTELUBNITWEvwbRTnaZ &
B BHEY, COBEEOBRTBTCRELNBEULAS
ERREDONT, ERERTIREIE LI o
F T TR D A AR RER ) AF L Vil
SHAVWHRTED, ZOBRERTFLVE) ~—DORBITE
IREBREENS A THHMETH h B3 X Ot EORY
BXESRwbOoLEEbhS.

L BBITRBRTT 310 hic » TRIPHEOET Oty
fFolte. FTlebbn-~T 2 VBRI OWTEE E 2k
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BHEAS ADRE DT BT Xk BYE A ME Lt
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BRENTE e o le, ERBEEDAF L YE <~—%
FRTAIL, ATV v~ T T ORESEER T
RO, FRIEANCH B R OERER S O EEIT
Buwbnhs PEG 20M ZFWiEs, AL vE/)~
—En-~F T VIIDUET B, n-~T X v IS LT
W BB ot L CHRBHOBRNET - - & T
%, FFAPREMTH BT L3 st
¥ & B

BREARY A9 v v BASROMEFOBERER T OB
BEBBLIORAF VYV E) ~—OBITHEOWTHEEL
fo. FORE, MEPORERERSBIEEORET
T & A ED32,000ppm TR Thole. 2 L THEEDH
B IR ABHITNER L & DR AT VERIC B - Fe.
oL OBRERINER © B EHRHIES, 000ppm & KIE
TS TW55, BEAEBRERY A7 vy DEER
#H (AFrvEe) ~—1,000ppm) % @Bz TWBHDH
2BED o7, WCAF VY E) ~—OBTFEY LI L
A, ¥E F1,000ppm B FCRKBHE © 54 T
0.08ppm T, n-~T & vRHEOKAETS 1 ppm 1Y
TThh, COEBEOBTRAERIRBELWHDER
bhb.

BIEE ARIEECI N T iE T, R R R A
RHERRS L O BMARSEIEO Sz B L E
7.

CRBTYRLFERIS 1 B MFRSRFT DTSR [+ U A5 L
v AR OB A LEERZE] O—Ee L TEB LD O
ThD.)

3 [

D RV Av 7 vEEERRER Ry Av T vR
BLORY 27 v vy RERBRRAS AR aES
B35 B MM, 1974

2) BAMEZER - AfERIRTEEAR, 518, 1973

3) HARBEEMASEAR RS, 18, 342, 1976

4) BH B EEWEEORDHOREE EE.,
137, 1970, SHERISERRZERAT
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Chemical Evalution of Orange Juice in Commercial Soft Drinks

FUSAO USHIO* SHUNICHI FUKANO*, KOUKO NISHIDA*
and MASAO DOGUCHI*

® =
BAE, HARBRMERLY T b i REGREIIERE
Frtgorl, ReygoRl, BHADERGKEO TETHY,

B ERC e v —-EFRC L VI EEENTE .

D, ThREhOFRICH UCTBEERIESEER, K
EER, 7TI/REHRLEEFE, MeER vrIveEy
BB I UCTHEERDEERR EOEEENRIT BN
T, LhrLIhboERERCIIe 4 2 v C, EH5
W, 7 BEORMC L BRHAEEROTEN LT
gRmLENIDEEZ Hb. BERBOERIIOW
T, BAEE CH L DRIBIEN R Z TR RESh
TB, BIZET I VA —y EliI A as /4 Fos
F—vhrbOBY, BT =) —LEPORER LT
BH5.
AFECTREFR O THEEREIE L, FEIXR
EvavE VRHRESY 2 50, BARBMREBORBE
Boslicissy I JBaER, Ibyvr VECER
WisBETH B 4 4 v OREET, ThdRigEs
L'Cﬁﬁl]’i'ﬁof:
2R F =

1. B S Licr ve vEESBIIETSIE A
AL BEERIDC X D SNEE, DINE STy v
* v RERBTRESIRETH D, £ DOWFITKRRET27
TH30RfA, 10096 FRLA b BFEFR L iafk, 5096 Fiak
B 3TE 5 Buld, S0%6HRPIAKEL 1 B, BHA b ERARE
SEsHRIETH B, TosHckR L RN B &
T HREDDIREY, FRUTEHBALTIRE O
ERFREBC AR LB L, ToEES
g L,

2. EEET I/ BBRURS/UEORRE AOACY
DFHRCEER L TET » %, Rp40gm BB L, 0.1NHCI

wH pH3. 0 1E84% L, Amberlite IR-120HZ% F537
Liz# 2 a (BR10mm, #iEE 2400mm) 2%y 3 mi/min.
DOFECHRE X1, 200mID K CRIEE &Pt Uiz,
2N7 v E=T7EHIE200m CRE L7 I /B L O
~_E A VEEREHEE, RTL00ml DX TR R i
L. WSHIW, #Ediad, 50° WETCBEL, 50m!
WHEE, TI/BBLO~I A4 vESITOREE L L
fe.

7 R BRI CIE C DB 15ml HE OS50 RE T T
Ry Uicts, pH2.20 7 = VERRIIRICIAER ¥, 15
mlEEL, 73 /BaNE Rl e Lie, oSkl
TR T LD THB.

73 BETSE : HAETFIJLC-6 AH, ffE : H
AEBTFLC-R2, #5 4 @ hiiEF500X 8 gmm, HHkk:
FI150% 8 pmm, FEHUE : SoEsMfIpHS. 25, pH4.257
= v R, EENER pH5.28 7 = v HEER, AT
APRPE ¢ 55°, FE ¢ IBEK 60ml/hr, =ve NV v IEK
30ml/hr, 3EAE : 1.5ml,

~_F A VST CILER25mI 220, IN HCL% F Vv pH7
L, Amberlite IRA-4000H7%, IRC-50HZY (2
P1) XA BREBIELYRE Licr 54 (10mm,
BifE® 400mm) 1 ml/minD @ CEEI . &K
50m! CRIIERPRE Lictk, HHK LKL EE, 50°8
FETFT20ml iciB¥E L, IN HCl & B\ pHL. 0ic388 L
fo. 0E3°IHIHIL, EHELAEND BT vE=T « 5
A4 v FiE20mli% iz, HOpHL 0L, 0+3°K
ot 3FERIEER, WHURIED & %Wk & Uitk
BEATAT and —ffe— P EBL, BEFELL.
o lotbBidokiEr & ) — v 5ml C3EE & LS,
709%7 & b VICEIRL, 25ml T Ly 525mmiT s\
CTHEER L, BRI 7V Yy _Z 4 v 0.3—2
mg/m! DR CIER L.
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* Tokyo Metropolitan Research Laboratory of Public Health
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3. TFIREERW, KS, TI/REE B 43
> CORAE hbd 5 EERDWTILEASHIERY ©
ERMENTOBRBRAERCIENT » .

O FIREERD ERETEEEY, 20° 2 835
REZS - THBEEEEDEREE Li.

@ RS RERRM, BmA D Bk, Brgokis
S ORI TIR20g, FHA D BB TIR40g B8R
Btl, 550°CHRILL7z.

® TI/EEZR HE2miv AV, 37esvA
SAVEEr L HE LR, BE SEILE S THS.

® B P 10gZERL, 7=/ —NVI7FVLVEE
TREEE LTOIN KBS P Y v B ClEE L. &
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F1.WH R EHKHE
No i R B % & wem km SEE B %8 000 G0 gag
' €9} (g) (mg) (mg) (mg) Asp Gl

RIRFT

1 A 1 1.050 11.2  0.91 0.26 33 41.2 27.2  23.9  20.4
2 Bk 1 1.044 10.8 0.90 0.35 29 74.6 359 15.4 5.0
3 BbA 1 1.052 1.2 0.81 0.33 30 50.0 23.3 15.0 7.7
4 BhA 4 1.056 11.0 0.93 0.37 31 53.6  26.5  20.0 7.9
5 LA 4 1.052 12.3 0.83 0.32. 24 62.4 29.0 16.1 7.7
6 Hhnh 1 1.050 13.5 0.80 0.36 25 61.1 30.3 15.2 7.0
7 BDA 1 1.062 13.8 1.02 0.33 40 62.4 27.8 15.5 7.2
8 HbA 1 1.048 13.4 1.01 0.26 40 7.2 27.2  24.7 9.7
9 AdA 1 1.046 110 0.78 0.26 28 40.0 29.1 24.2 17.0
10 AdAi 1 1.051 13.0 0.79 0.25 24 48.7 245 17.3 9.0
11 ZdvA 1 1.048 11.6 0.78 0.25 33 47.9 24,2 159 1.8
12 AdA 2 1.051 12.0 0.8 0.32 28 54.3 28.8 16.0 7.7
13 AbA 1 1.052 10.2 0.94 0.33 23 51.0 30.5 20.4 14.2
14 AbAi 1 1.052 12.0 1.06 0.36 33 47.8 29.9 27.2  19.2
15 AdA 1 1.050 11.4 0.80 0.31 41 52.6 26.4 23.6 16.6
16 ZdvA 3 1.051 13.0 0.95 0.34 45 46.8  26.2  18.7 8.5
17 ZA 1 1.048 11.4 0.81 0.26 28 42,6 27.2 19.2  10.2
18 A 1 1.048 12.5 0.83 0.28 30 43.7 245 18.9  10.1
19 Bdi 1 1050 1l.2 0.50 0.30 30 44.5 26.8 25.0 11.3
20 HMA 1 1.050 11.5 0.80 0.35 43 5.7 28.2 20.1 11.9
21 \BMADA 2 1.049 11.4 0.89 0.39 28 56,4 29.2  12.7 7.5
22 BMADA 2 1.048 11.9 0.94 0.30 25 51.4 24,0 17.2 7.9
23 BHADA 1 1.050 11.5 0.82 0.35 25 46.9 23.9 21.5  10.4
2% Bk, SUVITFFLYY 1 1.050 12,4 0.87  0.42 41 74.4  32.2  28.4  14.4
% AA, SLYYFFLYS 2 1.047 107 0.87  0.37 27 66.3 31.2  20.3 9.8
2% AHvA, SLvyTALYY 1 1,08 12.8  0.75  0.32 30 68.0 26.0 15.7 9.3
27 AdA, SLvyTiLvyy 1 1.054 12,8 0.9 0.32 23 60.9 28.2  20.7 9.1

BRLA D B
98 AbA, SLvYTALYY 1 1,026 12.0 0.8 0.26 25  36.5 24.3 24.0  14.0

Htfost
29 BMA 1 1.053 13.0 0.65 0.20 29 30.5 15.2 7.6 3.6
30 AMA 1 1.058 12.6 0.54 0.14 12 20.9 11.9 15.5 6.9
31 BhA, BEEDA 3 1.057 13.3 0.62 0.15 27 2.4 13.2 11.8 7.7

B
32 BdA 1 1.050 15.0 0.46 0.14 12 261 12.8 10.1 4.8

B A D o
33 AMA 1 1.051 12.6 0.32 0.04 4+ 4.9 2.6 2.7 1.1
34 BbA 1 1.062 14.4  0.23  0.03 8 3.0 2.0 2.2 1.1
35 BhA, BADA 1 1050 13.6 0.33 0.04 20 10.8 3.7 2.8 1.2
36 B, BEADA 1 1.052 145 0.39  0.07 -+ 4.4 2.0 2.8 0.66
37 Hdnh, EBbA 1 1.052 13.6 0.32 0.04 6 16.5 2.1 3.4 1.4

() 1. HELSNRSTEREI00 g 18T 5ETH 5. No. 8, 34, 36 3 IR SNIATIRHIC L D AR LIcaRE

2. No. 4, 5,12, 16, 21, 22, 25, B1DVEEIHGUHOTEGE LR L.
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DG E M E R
WwoW 7 N J mo& B (mg
Pro Gly Ala Cys Val Met Ileu Leu Tyr Phe Lys His Arg Total
29.5 15.3 10.3 0.24 0.95 0.24 0.44 0.47 0.94 1.2 13.5 1.0 23.8 155.7
67.3 1.3 17.1 0.29 2.1 0.53 0.86 1.1 3.9 2.7 14.4 1.7 40.2 173.9
35.7  0.86 2.3 0.24 1.5 0.36 0.69 0.79 1.7 1.7 5.8 1.2 31.1 116.6
32.1 0.80 13.4 0.42 1.1 0.29 0.43 0.50 1.0 1.3 6.6 0.81 31.8 118.8
51.8 1.0 14.6 0.41 1.7 0.47 0.66 0.91 2.0 1.9 9.2 0.81 27.8 136.6
53.0 1.0 13.7  0.43 1.7 0.44 0.68 1.0 2.2 2.2 9.8 0.64 24.0 133.0
55.8 0.96 15.8 0.56 1.5 0.54 0.59 0.77 2.0 1.8 9.3 0.57  31.6 144.5
114.7 1.3 9.7  0.67 1.6 0.35 0.64 0.61 0.57 1.6 4.7 1.4 55.8  228.0
21.4 0.71 11.5 0.76 3.6 0.84 0.43 0.48 0.84 1.4 4.2~ 0.59 32.4 120.4
36.4 0.74 11.9  0.24 1.1 0.34 0.41 0.46 0.91 1.1 5.9 0.50  25.0 111.3
64.7 0.81 13.8 0.33 1.6 0.23 0.56 0.64 1.4 1.7 8.5 0.75  26.1 148.8
55.6 0.93 12.8 0.54 1.9  0.51 0.63 0.83 2.2 1.8 9.7 1.0 25.2 137.3
36.7 8.5 17.6 0.53 1.4 0.37 0.52 0.62 1.3 1.5 10.0  0.60  28.0 142.3
46.5 6.5 13.6 0.29 1.3 0.20 0.45 0.49 0.95 1.3 9.6 0.52 27.4 155.3
64.6 1.1 19.3 0.39 2.0 0.38 0.72 0.78 1.8 2.1 12.3 0.86  29.5 176.0
40.2 0.86 13.6 0.37 1.4 0.28 0.49  0.56 1.4 1.6 6.8 0.49 27.7 123.0
30.1 0.79 12.9 0.40 1.3 0.25 0.47 0.52 1.0 1.4 5.2  0.52  28.9 113.2
26.5 0.75 11.5 0.36 1.3 0.36 0.50 0.64 1.2 1.4 6.4 0.48 27.9 108.2
26.0 6.1 10.5 0.34 1.0 0.30 0.38 0.41 0.74 1.2 10.7 0.39  27.0 121.4
38.1 0.77 12.8 0.46 1.1 0.44 0.47 0.57 0.93 1.4 7.0 0.55  34.3 130.9
58.5 1.0 12.8 0.26 1.9 0.33 0.56 0.68 2.2 2.1 9.0 0.76 28.9 139.2
36.6 0.91 12.2 0.47 1.4 0.36 0.53 0.64 1.3 1.7 6.0 0.77  26.6 114.6
29.1 0.85 12.7 0.01 1.4 0.31 0.52 0.56 1.5 1.4 6.9 1.1 23.1 111.2
104.4 1.7 11.3 0.31 1.8 0.41 0.87 0.80 1.3 2.4 4.8 0.92 70.5 242.1
65.1 1.3 14.6 0.38 1.8 0.40 0.72 0.79 1.7 2.2 7.9 1.2 50.7 178.9
61.0 1.2 16.1 0.32 2.1 0.42 0.75 0.94 2.0 2.2 9.3 0.93 30.0 152.3
59.5 1.2 13.4 0.36 1.8 0.42 0.62 0.75 1.7 2.3 7.1 0.73  42.7 162.4
26.9 12.9 8.0 0.19 0.82 0.37 0.31 0.33 0.46 0.85 9.3 0.29 23.3 122.0
25.6 0.51 .2 0.15 0.79. 0.22 0.30 0.37 1.1 1.1 4.8 0.39 16.7 70.4
10.6 0.43 .9 0.15 0.67 0.06 0.22 0.24 0.38 0.77 1.6 0.22 14.6 58.2
16.3 3.8 .1 0.14 0.52  0.07 0.22 0.26 0.42  0.66 6.8 0.33 18.6 72.7
27.4 0.44 6.1 0.17 0.70 0.09 0.24 0.32 0.68 0.7 6.8 0.67 28.9 83.2
4.1 0.08 1.0 0.01 0.10 0.01 0.06 0.12  0.09 0.09 0.37 0.03 2.4 12.2
1.3 0.80 1.0 0.03 0.09 0.04 0.05 0.21 0.08 0.11 0.55 0.12 2.5 10.2
4.4 0.10 2.4 0.01 0.12  0.01 0.07 0.07 0.08 0.15 0.66 0.04 2.7 14.8
5.0 0.11 1.2 0.01 0.12 0.07 0.08 0.11 0.14 0.16 0.84 0.03 2.6 13.9
3.1 0.36 1.0 0.01 0.14 0.01 0.04 0.05 0.14 0.13 0.60 0.04 2.0 12.4

100 g 1O TH 5.
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Studies on Minerals in Foods (I)
Surveys of Analytical Method on Potassium and Sodium

TOSHIO TOMOMATSU* and MASAO DOGUCHI*
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7 DTHY, BREZORIUBP TR AVIDOEH D
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FRl X ORET HRRIRE OB A IR I B D
HEOFELMRUC, BRRKEERAVS L EL,
FDEBEITRD LBV THB.

BREORE WUBOKMELIFERL, &y P r— |
LETHEL, ARREOEATIIBRRILERD. KIT
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Table 1. Effects of Ashing Temperatures and Vessels on Recovery

Instrument

EKO—N Jarrell-Ash MARK II ORION Ionalyzer 801

Temp. Vessel K add, Found(gg) Recov.(9%4) Found(zg) Recov.(%) Found(pg) Recov.(%)
300 Pt 200 193.0 96.5 195.0 97.0 160.2 80.1
PYL 200 190.0 95.0 195.2 97.6 159.2 79.6
400 Pt 200 192.0 96.0 193.0 96.5 158.6 79.3
PYL 200 193.4 96.7 189.2 94.6 156.0 78.0
550 Pt 200 198.8 99.4 198.4 99.2 162.6 81.3
PYL 200 132.8 66.4 139.6 69.8 121.8 60.9
600 Pt 200 173.4 86.7 182.0 91.0 165.2 82.6
PYL 200 91.0 45.5 113.6 56.8 96.4 48.2

Temp. Vessel Na add. Found(pg) Recov.(9%) Found(pg) Recov.(%) Found(pg) Recov.(%)

400 Pt 1000 944 94.4 990 99.0 1012 101.2
PYL 1000 942 94.2 976 97.6 1008 100.8
500 Pt 1000 . 962 96.2 947 94.7 1007 100.7
PYL 1000 963 96.3 944 94.4 997 99.7
550 Pt 1000 929 92.9 903 90.3 975 97.5
PYL 1000 945 94.5 915 91.5 990 99.0
600 Pt 1000 943 94.3 925 92.5 1037 103.7
PYL 1000 924 92.4 922 92.2 1054 105.4
Pt : Platinum vessel

PYL : PYLEX glass beaker

Table 2—1. Effect of Sodium Concentration on the Accuracy of Potassium Analysis

Instrument
EKO—N Jarrell-Ash MARK II = ORION Ionalyzer 801
Na add. K add. Found(ppm) Recov.(%) Found(ppm) Recov.(%) Found(ppm) Recov.(%)

5 50 49.5 99 51.5 103 48.0 96

25 50 48.0 96 52.5 105 49.0 98

50 50 47.5 95 52.0 104 42.0 84
250 50 48.0 96 52.5 105 38.5 77
500 50 48.0 96 54.0 108 30.0 60

Table 2—2. Effect of Potassium Concentration on the Accuracy of Sodium Analysis

Instrument
EKO—N Jarrell-Ash MARK II ORION Ionalyzer 801
K add. Na add. Found(ppm) Recov.(%) Found(ppm) Recov.(%) Found(ppm) Recov.(%)
5 50 50.0 100 50.0 100 51.0 102
25 50 50.0 100 50.5 101 59.0 118
50 50 50.0 100 50.5 101 64.0 128
250 50 50.5 101 53.0 106 66.0 132

500 50 50.5 101 54.0 108 75.0 150
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WEP R 588.9nm, 7 w51 ¥ 0.4kg/cm?, 22 %% 1.5
kg/em?, A Ay A —4 — : LREEINHL, KElE O
%6 0.25% Na,S0,, NaflliZz DA% 25%NH.Cl 4
AL o ' |
‘ BRELUEE
FACGRHTONT, RALESEIEL, EEME ALy

LAY~ ~EERA L, Kik200¢g, Na i 1000¢g 2 FHv

T, FBDFD300°, 400°, 550°, 600°F L T8400°, 500°,

- 550°, 600°CIK{LL, STRED SR CHIE LIz = 5,
- KL O Na B EIT 52 1 OERAE.

ZhE TORHRIKRL B DREWDWTIE, 500° 2 5
"550°% ¥ F2iX550° 22 5600 TRALT HFD Wik 25 B

Table 3—1. Effects of Diverse Minerals

. Instrument
EKO—N Jarrell-Ash MARK 1I ORION Jonalyzer 801

D.M.(ppm) K add. Found(ppm) Recov.(%) Found(ppm) Recov.(%) Found(ppm) Recov.(%)
Al 5 50 50.0 100 52.0 104 23.0 46
50 50 49.5 99 51.0. 102 9.2 18
Ca 300 50 49.0 98 - 54.4 109 22.0 44
3000 50 45.0 930 65.5 131 27.0 54
Cu 5 - 50 52.0 104 52.0 104 37.5 75
- 50 50 50.5 101 52.0 104 37.0 74
Fe 100 50 52.0 104 52.0 104 26.0 52
1000 50 49.0 98 51.5 103 22.0 44
Mg 50 50 53.0 106 52.0 104 26.0 52
. 500 50 49.5 99 53.0 106 28.0 56
Mn 10 50 49.5 99 52.5 105 19.0 38
100 50 44.5 89 50.5 101 5.1 10
Zn 10 50 52.0 104 51.5 103 30.0 60
100 50 52.0 104 52.0 104 23.5 47

D.M. : Divers Minerals

Table 3—2. Effects of Diverse Minerals

Instrument
EKO~—N Jarrell-Ash MARK II ORION Icnalyzer 801

D.M.(ppm) Na add. Found(ppm) Recov.(%) Found(ppm) Recov.(%) Found(ppm) Recov.(%)
Al 5 50 51.5 103 50.0 100 70.0 140
50 50 50.0 100 50.5 101 76.5 153
Ca 300 50 51.5 103 54.0 108 63.0 126
3000 50 55.5 111 84.0 168 72.5 145
Cu 5 50 51.5 103 50.5 101 50.5 101
50 50 51.0 102 51.0 102 - 55.0 110
Fe 100 50 50.5 101 52.0 104 73.0 146
1000 50 51.0 102 54.5 109 79.0 158
Mg 50 50 50.5 101 49.5 99 62.0 124
500 50 51.0 102 50.0 _ 100 72.0 144
Mn 10 50 50.5 101 50.0 100 74.0 148
100 50 47.5 95 49.5 99 79.0 158
Zn 10 50 51.5 103 5b.0 100 56.0 112
100 50 50.5 101 50.0 100 61.0 122

D.M. : Divers Minerals
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Investigations and Biochemical Studies on the Porphyrin Metabolites (IV)
Relationship between Appearance of Abnormal Urinary Components
and Urinary Coproporphyrin
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Biochemical Studies on the Porphyrins (VIII)
Variation of Urinary 6-ALA and Cp Induced by Haemolysis on the
Rabbit with and without Administration of Lead

KUNIO BUSHIMATA*®*

The effects of decomposed erythrocytes on the levels of d-aminolevulinic acid (3-ALA) and copro-
porphyrin (Cp) in the urine were studied on the two groups of rabbits, the health and the lead
poisoned groups. The blood taken from each animals were haemolysed aseptically and put back to
the circulation of respective animals by injection.

The urine specimens were collected via catheter at various intervals before and after injection of
haemolysate and subjected to the analyses of ~ALA and Cp. The excretion of Cp and J-ALA /h.
béfore haemolysate injection was increased by lead administration to 12 times and 2—4 times respectively.
This shows that level of Cp in the urine is more sensitive to lead poisoning than that of §-ALA.
The level of 3-ALA in the urine of two groups and that of Cp of the lead poisoned group increased
rapidly after injection and then decreased gradually to the original level with the elapse of time.

However, the level of Cp of the healthy group showed different figure of ‘variation : it increased

gradually over the periods of testing. It was recognized that the rise of the level of Cp in urine

induced by haemolysis was significantly lower than that by administration of lead.

These results

suggest that the level of urinary Cp can be used as an indicator to screening of lead poisoning.
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