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Table i-a Operation condition of GC-MS for
yolatile organic chemicals in fishes

trapped GO tube

Sampling by cold | _

Sampimg by
Ténax tube

Coiumn

Temperature
Column
Injection port
Separator
Ion source

Carrier gas
Trap current

Accelerating
voltage

Scan speed
Electron energy
Apparatus

PEG 1000 25%+
QV-17 2% (2. 7m
+0. 3m1) X3mme

on _chremosorbW
AW, DMCS
60~80 mesh

30°C—95°C, 6°C/min
216°C
210°C
200°C
He 20ml/min
60 A -
3.5 KV
9

7 eV
Shimadzu LKB-

Apiezon L.20% +
OV-17 15%(4.8m
+0. 2m) x 3mmp

on _chromosorbW
AW, DMCS
60~8( mesh

30°C—>19 °C 8°C/m1n
260°C
280 °C
310°C

He SOmI/mi_n
CoGOHA
5KV
9

70 eV
Shimadzu LXB~

9000,
PAC-300 DG

9000,
PAC-300 DG

. Tablel b Operanon condmon of GC MS for h1gh ]
’ hoiling ofganic’ chem:ca!s in flshes

gye&l;tri%}i ant basic 1 .cidic constit_uent
Column OV-17-2% on | Thermon 1000 2%
: chromosorb W on chromosorb W
- AW, DMCS - "AW, DMCS
60~80mesh, - 80~100 mesh,.
Smx Smm ¢ © 3mX3mm$
Temperature . S
Column 50 °C—270°C, 50.°C—200 °C,
: 10°C/min’ - © 10 °C/min
- Injection port | 280°C. 280 °C.
Separator 300 °C 300°C. ... -
Ton. source .8l °C B L
Carrier gas He, 3Gm1/mm He, 30ml/min
Trap current 80 pA . BOpA
Accelerating 3.5 KV 5KV
voltage - ) ) ‘.
Scan speed 9 9
E]tecro_n energy 70 eV 70 eV
Apparatus Sh]maézu LEB- ggﬁignadzu LKB-
o PAC-s()O DG. PAC-300DC
T 2 AT B
22 3
HAZ e b ST EEANE B LEB-8000, =

P 2 F - A5 5, PAC-300 DG
1-b s

le l-a,

Siskit & Tab

7’?/277.&%&.&45? PR /"ﬂ'//’%ﬁio X O GC-
MS 0¥ A5k Fig. 1Fd. 200°C TN#EWH
Lﬁ’{:ﬁ. ;‘:"fT’J ﬂ.« .

Ne. 7. 1980

1. Precolumn
2. Heater
'3. Thermoragulator
3. ac-M8
- B, Three way, cack

3
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3 atrAEE

MBS X UEHE R A YT B M Haid,
%%ﬂs) n ‘“c‘:ﬂﬁ&‘?ﬁ:%’)

RICHHRIERR A D 2 ) — v F o THEL LTOF L
#F LB OWTHETS. Fig. 1ioRT L i, OV-
17 (JE#k chromosorb W, AW DMCS) #RTA LAY
S A% (FE3mm, £& 60mm) Hi, Feedrh
BoOBRRE 20 gl 2EFEAL, F7AFIELER
200°C CHBGEN M LGT £1T - . 2R, MEoOR,
HAPRENDDER Cledie, Y- AF—FTH TG
EHOERRSEL 22D BNTE . & T'L;‘:I‘E'H’ﬁ“m‘f\

BRI, PRI Ev S P ui T Pl D,
FuH T ARBEAS, MESEE500ml fil, B

LT, HicEBoRE T > Tal L.
A b ;7:?& 7 w:—,-A%} co%ﬁ“‘r

ﬁg}%ﬁc?}ai"w) nm,n”:z 7 /hx)tz\“f? v F A %
FTAHE LT OV-17 2B, SEG L5 ot o 5
LIATES R 5T LT, 200°0 THEGEW H L 9
BTV R R HE s TR, Table? itk
5ic, EURERETSTOWRE BRIFAERBE 5
fr. : : :

5 MC F}&@#ﬁ”‘f

; —«A&n—« bﬁ 5O — ﬁfﬁf'f”ﬁéﬁlj MC q‘*z‘ﬁ
BEBRSNEREOERILOWT, e DMP, -DEP,
DRP, DHP, DOP »7 Z A= AF A8 L NBHT @
6 A DWW TR 21T © 7o R CR, EEESRS L
LTE# B CRESNESEWED 5 b, BERR
{brksl, REMARERR{LAGR, »~w v dEBRibAkSE &b
“ m—rwi«ﬁﬁiyﬂuov\'cmf%ﬁo n, HHEER
WIRA A, : : '
ﬁ%ﬁ%&%#2M»74&nv)/vkkﬁ,&l
EHECUREALCEERB L L, BEUVREDE




BB e B & . Neoo 7. 1980 93

Table2 Recovery by precolumn method

Chemicals, ~ ROC9UIY | Chemicals ~ [Roeq¥ery
n-Nonane 100 n-Octadecane - 96.3
n-Decane 96.8 | n~Nonadecane 95. 9
n-Undecane 98.8 | n-Eicosan 93.3
n-Dodecane ) 99.4 | n-Heneicosan 93.1
n-Tridecane 95.2 |l n-Docosane | 102
n-Tetradecane 99.0 [ n-Tetracosane 94,6
n-Pentadecane 97.9 | n-Hexacosane 100
n-Hexadecane 95.7 || n-Octacosane 94,4
n-Heptadecane 94,7

’_i‘élbles Réprodﬂcibil_ity of volatile organic chemicals
from standard sample by MC
Scan interval: 4 sec

o Average oft Coefficient
Sample m/e | peak arealof variation
' (% 10% (%)
Dichleromethane 84 3.142 . 4.16
C86 12041 4.16
Chloroferm ST 837 1.200 5.72
. 85 7.793 4.39
Tetrachloromethane 117 10.92 5.58
‘ 119 10. 66 5.81
1, 2-Dichloroethane o620 ). 07.982 3.11
o) 64 2. 659 8.11
1,1, 1-Trichloroethane 97 9.024 2.81
S99 | 5708 2.73
Trichlorcethylene 130 5.118 4.13
. N 132 4.968 4.18
Tetrachloroethyiene 120 4.931 3.64
’ S &) A 4. 827 3.80
Chlorobenzene 112 6.122 4.05
114 1.978 3.93
Benzene . 78 -7.853 3. 60
52 1.283 8.29
~ Toluene 91 |- 7.723 6.12
a2 4. 798 3.75
Ethylbenzene 105 0- 4657 4,09
i . . ' 106 2.534 3.83
m-Xylene ) 105 1.402 6.08
. 106 2.871 2,90
o-Xylene 105 1.504 4.08
; : 106 2.794 821 -
Ethyltoluene o108 4. 595 2.19
©o120 1.11% .2:03..
Styrene 103 2. 987 6. 87
104 4, 284 6.59
Acetone 43 0. 3818 13.2
58 0.06912 9.28
. Methyl ethyl ketone 72 0. 3407 3.97
Etyl eter . 31 4.039 2.34
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Table4 Fishes and sampling point

Sample Sampling ; “Body | edy
number | point Fishes - Een(%tzg} we.zglé)
1 A Lateolabrazx 515 3.5
japenics (seigo) i
2 S 370 | 29.5
3 p 640 | 33.0
4 B T 570 | 34.0
5 # : 580 | 320
8 'z; 550 | 342
7 C s 348 |7 5.4
8 y 840 | 282
9 ” 355 27.4
10 D Mugzl cephals 53¢ | 364
~. (bora)i~. .:.
11 ” .. 735 35.0
12 E Flat fish 104 1.4
ke — (karei)
13 o ) #” 156 7.0
14 : o 120 16.0
15 F Lateolabrax | 440 | 32,4
i japorics (seigo) S
15 # 420 32.2
17 _ : #oo- - 610 | 36.4
18 G Trikolodon L :
hekonensis (ugui)
19 H Lateolabrax 643 35.4
L japonies (seigo}
20 _ 4 650 32.0
21 1 Carqssins CoEsc 230
euieri(herabuna)
22 # 338 20.2
23 1 Lateolabrax - K[17‘9() : {56.0
: japonics (seigo)|F 1670 53.0
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Table5-a Quantitative analysis of volatile organic chemicals in fishes unit : ng/g
Sampling  Point
Chemicals .
A B Cc b B F G 31 1 |
Cw ﬁiéﬁ%orom&than_&_ - 0.34 1-0.28 | 2.8 ' : : :
'§ Chioroform R _ 0.60 : B 0.56 | 6.6 0.90 | 0.30
2 Tetrachloromethane 0.26 5.6 0.34 0. 067
g 1, 2-Dichloroethane i ' ‘ 2.3
‘o | 11,1 Trichioroethane 16 |- | 036 0.14 0.14
& “Trichloroethylene : 1.9 |01z | 087 . . 0. 42 0.20 | 0.30
£ | Tetrachloroethylene 1.5 0.27 | 1.2 1.2 019 | 014 | 026 | 032
.EO Dichlorebenzene (1) -1 6.4 | 0.16 | 0.63 80 0. 47
9 o @ _ _ 18
Isopenthane o 0.68 " 13 ' ) 034
“-Penthane . 20 | 21 | 28 R . 0.7 | 0.73
Methyleyclepenthane B . . Lo 0.62 0. 43
n-Hexane 8.0 24 27 | b ‘ - 2.0 1.1
n-Octane 2.6 Lr | 20 .50
n-Nonane 0.83 1.8 n - '
n-Decane 26 |17
n-Undecane j 12 |70 s
g n-Dodecane G : : .5 | 5.3
EE Octene (1} . 2.2 | 15 >
g v A8y 1.3
v’é‘” Lo & | )28
Lol Aromatic compourids e -
Benzene 2.2 0.78.-}. 1.2 0.18 0.20 1.2 L5 0.28 0.42
Toluens - - - : 9.3 3.1 . 2.2 1.9 0.58 4.4 8.5 0.84 0. 50
Ethyl benzene = - ) 1.6 2.2~ 0.51 11 }1.7 5.7 0. 27 0.20 0,20 1.0
m, p-Xylene s 30 31 -} 11 8.9 8.3 C. 38 0.34 0.45 1.1
o-Xylene L1 | 1.3 .-0.37 3.5 .32 3.0 .16 Tr. 0.17 .41
Cresol . 0.83 2.1
- Styrepe 0.3 [ 09 |20 |17 | LS |70
‘Tsopropylbenzene . . . 1
& |- Methyl aicohol. R A 2.5 L
§ Ethyl alcohol - 2 00.32 .79 0.94 : 9.8. 4.3 Q.29
@ é Acetone 6.5 0.13 63 4.1 | 39 3.0 0.91 0.68
Eg Acetaldehyde 34 44 14 12 14 | e |84 | 88 13
gl”g" Propionaldehyde 5.8 A 43
gg Benzaldehyde 0.64 | 0.34 | 0.59 | 0.21 | 0.87
1 Acetophenocne - . I 0.31 _ . 0,39 0.97
: S o ' Tr. :0.0Zng/g
Table5-b Quantitative analysis of high boiling organic chemicals in fishes © unit ng/g
S o Sampling - point i
Chemicals ™ - e - -
_ A B | C D | E |.F | ¢ | 1 |1
DM P o | s4 56 | a0t Tl ss | 100 25 b
DB P 3800 | 30 | 190 | 410} 280 | 340 13 | 280 | 230 | 280
DIHP e 120 19 | Ty 81 Te. | Tro |
DOHP Chenofoo4a0 | 130 | 520,40 89 | 140 | 250 | s 17 48 | 94
DEHP S T - 850 490 1400 170 250 670 150 |- 294 240
1w D QP L ot 44| 180 - 120 R
T BE. T .l om i 5m i & w5 54T 8 1. 1i0

Tr. ¢ 8, Ong/
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Samgling point B

Fig. 4-a TIC chromatogram of volatile organic -
chemicals in fish

n-Butane 16 CgHye (1) 31 Dimethyldisulfide
Freon 11 17 CaHpe () 32 n-Nonane
Isopenthane 18 2-Methylhexane 33 Ethylbenzene
Propionaldehyde 19 Tetrachloromethane 34m, p-Xyiene
n-Penthane 20 Benzenie 35 o-Xylene
Dichioromethane 21 3-Methylhexane 36 e-Pinene .
n-Butylaldshyde 22 n-Heptane 37 Benzaldehyde -
Gy (1) 23 Trichlorcethylene 38 n-Decane
2-Methylpentane 24 CgHie (1) 39 Co-Benzene(l)
10 CoHiyo (2) 25 CHy 40 Cy~Benzene(2).
11 3-Methylpentane 26 Toluene 41 Ci-Benzene(3) ~
12 an-Hexane 27 n-Octane 42 Limonene
13 Chloroform 28 CeHys (2) 43 Dichlorobenzene
14 1, 2-Dichioroethane 29 CiHye (3) 44 Ci-Benzene
i5 1,1,1-Trichioroethane 30 Tetrachloroethylene

WO~ oyt oy

b

-

. . L !
9 3 15 20 25 MIN

Samplmg point B

Fig. 4-b TIC chrumatogram of hxgh boshng
organic chemicals in fish

I-B H T .12 P CB {Ci=5
2D M P 13 Eicosancic acid methyl ester
3 Methy! myristate 4D B E
4 Diisopropylnaphthalene 15 N-{2-hydroxyethyl)

.  Octaamid
5 1-Phenyi~{(3,4-xylyDethane ‘16 P C B(Cl=8)
6" Pentadecylic acid methyl ester 17 DDT or DDD
7 Methyl palmitate .. 18 DiHP
38 P CB{Ci=3 19 DHP
9 Methyl stearate 20 DEHP
16 P C B(Cl=4) © 21’ DnOP

11 N-(2-hydroxyethyl) Octaamid

BHT D:Qp DEHP oL
A A s . 230
© DBP R iR
ﬁM}k - 150
P e 194
T - ————— 279
. _ i — 163
e 7 167
—nr 149
L} [] T [ L] T L 1 1
-0 80 160 240 . 320

Samplmg pesnt B SCAN.NO

- L ™ | - 292
CE .

284

- Mﬂ'\&w 286

P W A 258

At 260

Mudh o

. D24

o 226
i ¥ T T

80 160

Sampling point g . SCANNCG
Fig. 4-¢ Mass chromatogram of high boiling
organic chemicals in fish
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Summary -

The experiments for evaluating the application

Cent. No. 7. 1980

of a gas chromatograph-mass spectrometer (GC-
MS) to the identification of chemicals contained
in fish were aiready reported by Nakayama et al
(1978, 1977) and Kawabe et al (1978). This paper
describes the clean up method for chloroform ex-
tract and the application of mass-chromatography
(MC) to quantitative analysis of the chemicals in
fishes. The extract was injected to a glass tube
packed with OV-17 by means of a microsyringe.

Then it was introduced inte GC-MS and heated
at 200 °C, then analyzed by MC. As results of
reproducibility of quantitative analysis examined
by MC, the coefficient of variation was zbout 5
percent on average and 10 percent at a maximum.
This method was applied to analysis of fish sam-
pled at 10 different sites throughout Japan.

As the results, more than 120 chem'ig:als were
detected as follows ! parafins, olefins, chlorinated
hydrocarbon, aromatics; phthalates, compounds
including nitrogen and PCB. And some of them
quantified and some patterns were established.




