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Identification’ of chemical by GC-MS analysis in ﬁsh
collected in both Tokyo and Sendai Bay
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Fig. 1 Sampling point in Tokyo Bay
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Fig. 2 Sampling point in Sendai Bay
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Fig., 4 Typical masschromatogram of high
boiling organic chemicals
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‘Tabie 1 Fishes and localities collected
. : Localities Body Body -~
) Fishes . collected tength {cm) weight (g)_
fgena schlegelii . i - . o |
S%gmchi 74 .~ Sendai i5 o 80
. 18 158
s Sendai 17.6 131
"o iy Kanazawa :
H egagram s ofaki Bk 185 . 150
; ; Kanazawa 12.6 .70
Sefggtay inormis Ko i B
Loteolabrax : Kanazawa ' ' '
i ; : 23 210
Jahonicus Hakicei AT
Giobefish - - : . Kanazawa ’ o
Fagu - s Hakket 7 7
Flatfish e T Kanazawa .
Kacel . Hakket 85 86
ﬁfgg;fffifm Daishi 65103 |° - 4—16
Haze ) ) : .
Acanthogobius _ Kawasaki S - :
f"‘;’{’gz’ﬁ‘_’”“_ harbor 5—10 IS 9:-__15 .
Acan thogobins Kawasaki SRS
flag;zng anus varbor 5—7 3—1L5
Mzﬁz‘l cephalus ' Morigasaki 315 o
Ta . o
%ﬁ;ﬂﬁi@“ - Morigasaki 27 260
Seigo | : R
Flatfish : Urayasa 85105 1240

Table 2 Chemicals detected from fishes by head-space method of GC-MS analysis

Fishes Sendai Bay Tokye Bay
Flatfish Lateolgbrax | Globefish | Acenthogobiuns | Lateolabrax Mugi!
Chemicals _ jap?m CHs Slavimanus Jeponicus c_ep alus
Karei Seigo Pugu Haze Seigo Bora
* Tetrachloromethane O A O A O A QO A O A
* Chlorofolm O Q A A Q A Pl PAY
.§ * Trichioroethylene Pl Pay FaY A FaN
§ 1*1, 1, 1 -trichloroet hane O O A O A o A
g * Tetrachlorcethylene O Ay Fay A fa)
o | Dicklorobenzene A A Py A O
B |* Dichlorcethylene P
B | Monochlorobénzene Fay
Cn HZn-—4 .
*CgHy ' . C A
CnHZn:wz. . .
*CgHy Fal AN A AN
CyHap A A ' FaN
+ CipHag FAN AN Ay O
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Fishes

Chemicals

Sendai Bay

Tokye Bay

Flat fish

" Kirei

Lateolabrax
Japonicus

“Seigo’

Globefish

Fugu

Acanthogobius
Flavimanus

Haze

Lateglabrax
Jjabonicus

Seigo

Mugil
cephalus
Bora

hydrocarbon

CiaHlpg -
CraHx
Cn HZn
CyHjo
* Cyolohexane
* Methyleyclopent hane
*CgHy
*CeHyy
*CyHy
*CoHpg
CoHy
CuHep
CipHzy
CizHzg
CyqHog
CiHag
Cn HZM-Z
* - Penthane
* n- Hexanse
2- Methylpenthane
3- Methylpedthane
* 1~ Hepthane
*CgHyy
*n-CrHy
*CeHp
*Crg Haop
CuHyy
CraHgs
Aromatic compounds
* Benzene .
* Toﬁ:ene
* Xyiene
* Naphthalene
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Table 3 Chemicals detected from - fishes - by - chioroform- methanol

Fishes | - Sendai  Bay

Toktyo:  Bay

" Seigena
) : schlegelid
Chemicals . Ishimocki

Flatfish | Flatfish Sebastes | Hexagrammos .

tnermis | ofakit

T Kared . Karei Meharu - Ainame

CnH2n—‘-2
CipHaz
Ci3Hay
Ci4Hze
CisHag
CisHap

ConHoan
Ci4Hzp

CnHEn +2
Cistsz

Aromatic compounds

" Naphthatene

hydrocarbon

C

C O

-Cresol

» DBP'

* DOP

| Methy! Palmitate
CH,OH
OC3Hy
OC3H

compound including
o 0000

OXygen

COO0

0000
0000
oo coco00

Siticon compounds | - o]

others

*:chemicals assameéd not to be component of fishes

FeiZl, ZvnkAAEiizerUa b abRino
T, BOOHRITh AR o7,
4-1 BE _
IEER, AKERES U v b IR
Fuuadh, SEAKET NI YA 32LER
4-2 G
(1) GC #fi&kd (B HWEEDTEE)
BTk :OV-IT 2% 384k chromosorb W AW
DMCS 60~802 v 3=, 2Zm, 3mmé .
HIRADH T A

b HRLER

- 5-1 BRBHEERIE & :
%ﬁ%%;a%ﬁ%rﬁ@b%ﬁw%ﬁ,ﬁm%ﬁ&
#1, @1, 25T
52 fikiz &haé@%%ﬁ&i%%@%ﬁ
R ERBM LA =, 75, #9, HvA, 74

N, TAFR, wisFE IABTERLEYV

BT AEEE 1 50°C~250°C,10°C/min £

F V¥ H R N, 60ml/min
BBEE  200°C
S TID
@ GOMS ffideft
3-8 L [FlHE

A4, A ¥EFE GC, GC-MS ¥, &IRARTEERLE
F L4 % GC-MS-CPU 1y {b3sls BELEE
B, R2~5RTE K 00 RANRI SR, &

7, TAIWE PTIAERI~5 R, MpPO
ﬁﬁbt%ﬁkwﬁbfxﬁf%uﬁﬁént%ﬁub
UrmusdyrEy, pUR bFimdTaedrEy,
RETVY, TY IR VENNECh ok, BIES

Che R0 RA O 5 BT, BRMICERE SR ENDY

BEARTCEENIEGEESTP, Eiid, T08
WITHEET2WET, AENENED hEfE b0 T
B BTTREMEA R &N, ‘

COXSBEAPE, FRWEAeE CEas) T




LN —BREET S PEMIEL R ED iﬁii%’%%:t“c'
Ehwn,

H:B .+ B # . No 5. 1978 81
extraction . method of GC-MS analysis
Tokyo Bay
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Table
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4 Chemicals detected from fishes by chloroform-acid method of GC- MS analysis

Fishes

Chemicals

Sendai Bay

Tokyo B:;ty

Seiaens
schlegelii
Ishimochi

Fiatfish

Karei

Globefish | Acanthogobius

- |- Aavimanus
Fagu Haze

Acanthogobius
flavimanus
Haze

Acanthogobius

. Flavimanus

Haze

Aromatic
compounds '

*CgHya O
* Toluene O

Faty acid methylester
Met hylmilistiate
Cis
Methylpaimitate o]
Cir
Cry
Met hylstearate

Phthatic acid ester
*pEE O C
*DOP

Cthers
Benza]dehy&&?
Cresal O
Di- igso- propylketone
* Antragquinone

Low faty acid =
Acetic acid
Propionic. acid .

(0RO}

Butylic acid

(OB’ COC
C O0CCO0O0
O ©OC 000000

cCo0 . O ©

* : chemicals assumed not to be component of fishes

BEE ER HRADO D b TREB L GO
BAMKE, TEHCHEREN 3 7 & AB= ATV
mm?DHPImHm %@mkmmen%ZSVy_
S ) —FFNT = ), FLT, DeEE R
BRET VIR VETHALELLRL, Ll
Wb, AR =N, 2B )=, TPV, TERTL
Fe R, PAFAPIT 74 RE2WTRAERTH
SERNSTIRERETHEOT, b CRENE v
2 ¥ DREBRRIE L) MU CE L FRRETH
3, ﬁk,%ﬁﬁ,EWEX%meTwmﬁﬁ$C%
BRICHIEL, 7 UAT v b&H, URICTEET S
DT, ThbDPERAKERYHE L E LEbRS,
# 7z, Qﬁhmﬂvz?ﬁ—W#E%ﬁLt%ﬁfw
B EBhha, ﬁm,&ﬁ%%ﬁafzgm5%ﬁkﬂ
W2~ 5 IEREIRA LA

53 ﬁ%¢mﬁih%%ﬁ®ﬁ%ﬁ

Xﬁ%kgum VIR Ui AR e 2 H s
% GC-MS oL Ra0—MeERLE 20

WREL®G, 7L,ﬁﬁ%@ﬁxﬁm?hﬁﬁﬁz@6
i oy DR :
iﬁ%%ﬁ&%z%%é%)ﬁnnﬁﬁx Fjﬁﬂ
rnEF L, FhIEFenzSd i b, oflh
Sy VERNFR LB SR SRRSO D SRE
AE, 2oPtd, o, m, R LY, AV
edcsiv=d BOAD B WS Wmvpf_ DBP =g 4
FHEEENS. 43mg/100g T, FMRO Ak fsﬂbﬁiﬂ ERTH
D, BEPEEHERATWS EELBRS, 2OL)
R bbb, WHERE 7 v BRERRIERTS &,
EFMITEEEOE 5 PREREWEM 2R L TN,
PLESZ X ik, HUHEE &AM OEYREBEHET T 5
Ux?—0®$%f~§ktéf%69

'ffs i a » ﬂ;_

N ﬁﬁ%k%“%fﬁﬁthﬁ@ﬁkxowT
GC, GC-MS BEU GCMS =z v e — -tk DA
RROEEMEERBE LR, 25—, 20—

[ PN

GC sampling tube |

l Tenax samoling tube suetieo E



BB o+ PP % . No. 5. 1978 83
Table & Chemicals identified by GC-MS-CPU from. fishes collected at Kanzzawa Hakkei.
Ho chemicals Na chemicals o chemicals-~~ - | Na- |- -chemicals-~ |- N chemicals
1 i*Trifluerct ri — 18 |*Xyviene { m,p) 33 {*Trimethylnaph- | 48 | 2, 6~ diter tiary- 63| - Coresterol
chloroet hane 19 |* Xylenel o) thalene . gggir §o- Imetyl- 64 Methylmilstiate
2 | * Pentachjerom- ) 34 |* Ethylcyclohexane
ethane 2 1* Trimethyiben- : 49 | Cresol 65 | Methylpentadecyl-
) » zene 35 | o~ Nonane < ate
- . L )
8 Manoc}é-nﬁ;‘:ﬂm a 21 |* Trimethylben~ 36 |*Ethylenecyelo- 0 Meth:y %palm.xtaw, 66 | p—Dimethexydi-
zene hexane 51 [ Palmitic acid bromobenzene
4 Chlorofor@ 22 1% Trimet hylben-‘ 37 i- Nonene 52 | Methylstearate |. 87 Methylpalmitate
5 Af:eta]dehy de zene 38 | - Octene—3—pl| 83 | Stearic acid 68 | Methylischeptade-
& Dlmethg’;a(;ge— T 23 4% Tetramze::glben» 39 | Amiipropionate 54 [#Dsp cylate
= 69 | Methylheptadecy~
7] Aceton, 24 [+ Pentamethyiben- 40 | Cresol - 95 | Ne2- hydroxy-  late.
41 | Methylsaltirate ethyloctamide
8 Met hanot zene : 56 N— 2— hydroxy 76 | 3~ Methyldibre
. & — Tev e, ANm= L =
g Eihanal | 25 | * Stylene 42 1,131; }f] ph;f;:’;ine et hyldecam ide rn.opheno}
10 |* Benzede - 26 [* Methylstylene | 5 | Acetooh 57 |#pup 71 ] Methylstearate
‘ cetophenene. . :
11 |* Toliene 21 p* Dibydroindene: . | Nicotiie 58 |*DEHP 72 |*DBP .
127 |* Xylerie RIS 28 | * Dimethylstylene |- ; 59 | CyrH, 73 {+DEHP
29 |- Msthyldihyd 45 HE iy 74 | Methylpalmitate
13 [+ ’I‘etrach]omethy- . baethyldihyerg- | . @J 60 | Sgualene =
N E lene s . indene : .75 | Methylstearate
* 46 3 methyl- 1w 61 Cor Hyg
14 |* Chicrobenzene 30 [* Naphthalene. j: 3—methyl-1— | o | o 76 [*DBP
15 |*Dichlorobenzere | 51 [*Methylnaphtha- thiabutytbenzene o B 77 [*DEHP
' fene :
. 3 . . . 47 .
ik
16 Trichlorobenzene 32 | Bt methyl n aphth o Ojﬁz
17 }* Toluene - Co lene -
Nol—12: chemicals’ detected by GC ‘sampling tube method
Fo13—43: chemicals detected by ‘Tenax sampling tube method
No.44—63; chemicals® detected by chldroform- methanol extraction method
No64—73: chemicals detected by ¢hleroform-acid extraction method
No74-- 77: chemicals detectsd by chioroform- basic extraction method
¢ %1 chemicals assumed not to be component of fish
Table 6 Quantitative anglysis of volatile organic chemicals in fishes by _ga_schrou_zatcgraphy, unit: Lg/i00g
. Hishes Sengf:; Tokyo Bay - . -
R ' Flatfish | Leteolabrax Lateolabrox. |- potoatabros | . Mugil
 Chemieals . .1 Japonicus Jjaponious jabonicus | ceph al us
emicals Karei Seigo Séigo Seigo Bora’
o . |- Dimethylsulfide 0.56 155 046 1.55
3| Acetaldehyde o 0.54 139 o 0EE 0.77
& ,g Acetone. 0.33 121 .97 185 0.08
a5 Benzene.. . 6.38 0.03 053 CeED T 0,60
§ & | Ethanol 112 | 044 6.99 486 - 3.31
2 Trichloromethane - . 0.30 . 0.93 : :
Toluene .o s < 0.G8 .01
5 | Pentane 0.16 - 0.4 . 053 0.97 .
& | Hejane 0.34 0.60 14.2 249 12.¢
k1 . ; .
& Trichlorom éthans 0,29 0.52 7.95 3.04 £.47
é Benzene TGz 4,13 216 9.08 Q.74
:_‘ Toluene (.18 0.97 7.75 .99 2.72
8 Tetrachiorcet hylene G.08 0.36 475 2.64 1.48
% Ethylbenzene+ m, p ~ Xylene 0.67 9,33 1.91 2.31
; o ~Xylene (.29 0.15 1.31 0.88
o Trichloroet hylene 0.17 0.88 0,40 0.46
& Acetons 0.61 G50 0.33
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Tabie 7  Quantitative analysis of high belling organic
chemicals in fishes by gaschromatography. ..

Chemicals :
. DBP DEHE - :
_ Pishes IR
§ Fiatfish . 1.83 | L2g -
Karei co
2| Scigena schlegelit - - 0.39 Tr
u&; ~ Ishimochi . B
Flatfish R (.38 0.06
Karei ) ] L
Sebastes inermis 0.09 0.06... -
Mebaru o
Hexagrammos otakiz' . 6.21 Tr
Alname ) o :
> | Acanthogobius flavimurus 0.20 Tr
& Haze . ’ RRRPRN
g Acanthogabz'ms ﬂam‘mamcs 2.56 Te-
X Haze o :
& Lafeo!abrax Japonicus 0.22 | 0.24
Seigo - o
Mugil éephalus ) 3.43 Tr
Bora : : T )
Fiatfish ' ; o 092 1 el
Karei :
unit; mg/](}t)g'

M 0.02mg/100g

W,%/ﬁna&yﬁy,&yﬁyum}ﬁy,n&&

By, ey, Aoy, FLrl, Z":rl// s
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Summary

I oder to clarify the impact of environmental

. pollutants on fish, organic chemicals in fish col-

lected in Tokyo and Sendal Bay were analised
by the gas chromatography-mass spectrometry me-
thod (GC-MS). :

As the results, approximately one hun&red
organic chemicals were detected including natural-
born components of fish and others. Organic
chemicals assumed not to be natural-born compo*
nents of fish were about fifty, such as, tetrachlo-
roethane, 1,1,1,~trichloroethane, cyclohexane, me-
thyleyclopenthane, xylene, naphthalene, stylene,
DBP, DHP, DEHP, antragquinone and 1,3,5-tri-
methylphenol,




