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Table 1 - Operation condition of gas Table 3 Effect of carrier gas flow
chromatograph rate on recovery
Column ovV-17 2% Sample 60ml/min | 60ml/min 40m}/min
: on chromosorb W AW, DMCS DMD o ” pos
60~80mesh 3m X3mme
Temperature | Column : 50°C—280°C DEP 59 7 83
’ . DBP 58 78 103
10°C/min, '
.. o DHP 63 79 82
Injection port: 280°C DO P 65 %0 73
Detector 1 280°C
Carrier gas Ny 60m¥/min. (%)
Air 60ml/min.
g:f;iiin éOEEI/mm. Table 4 Effect of inject rate on recovery
. ] Sample Iml/3min | Iml/fmir | Im!/10min
Table 2 Operation condition of GC-MS DMP - 77 a7
Column OV-17 2% on chromosorh W DEP: 81 65 83
AW, DMCS DBP 99 95 163
Temperature 60~80mesh, 3mX3mmg DHP 60 47 82
Column : 220°C{for DEP, DBP, DOP 52 52 73
DHP, DOP) ' ”
180°C (for DMP, BHT) :
BO°C—260°C, 10°C/min{for MC)
“Tnjection port: 980°C Table 5 Reproducibility of phthalic acid
-Separator . 200°C ester from standard 'sample by
Yon soures ¢ 310°C- vaporizing method
Carrier gas He 3€}m1/mm. DMPIDEPIDBP DHPIHOP
- Trap current 7| 60pA
. “Accelerating 7 | 8.5V 87 | 8 | 9] 80 | 78
voltage 86 94 941 95 80
Scan speed . 8 : Recovery (%) 78 8 761 70 69
Electron energy | 30eV (for MF) s 80 | 75 741 62 65
ol 706V {for MC} 87 | 83 | 103 8 | 738
* Apparatus | Shimadzu LKB-9000, MID P, Avernge (0 | 8 | | 57| 78 | 73
oo N PAC~3OODG -
Coslsentsly | 52) 85| 14| 16| 88

FAE Fexy haxy (BHT) it o v € 3 L
BB CER UeEREHC > W T SFEfFo g,
BHT, DBP, DHP, DOP it oW TRE+ 32 L BTE
fo. EUFaRéd 5.
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. . b:4
. -Fig. 1 Clean up apparatus of vaporizing 2-1 W
- method o VERT VY N L“Cﬁﬁv\‘é
. a : Carrier gas cleaner b : Syringe(1ml) B M 2 EEEE LT,
c: Thermoregulator d : Glass wool
e : Heater " f : Test tube. EATBRT PV A Y med a2 F - (L
. &.: Chloroform . : L D 2Hw, Yer2 vf;ﬁtﬁ%ﬁf%wﬂ%@f;ﬁswc KS
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Table 6 Recovery of standard sample by

100
" 163 vaporizing method

BMP

RI %

Recovery of standard sample

71 ' Nonane 100 | Heptadecane 84

761{ 9? 164 134 Decane 100 Octadecane 82
Oprrreeperty “""‘15;“""“* T Undecane 97 | Nonadecane | 82
Deodecane 94 Eicosane 83

(a)
Tridecane 99 Docosane 81

Tetradecane 91 Tetracosane 82

104 149 Pentadecane 99 Hexacosane 82

DEP

R %

Hexadecane 90 Qctacosane a3

50 o-Dichlorobenzene 100
Nitrotoluene a3
A e NS S f-Methylnaphthalene R 160
100 200 m/e BHET 98
{b) ' 2,4-Dinitrochrolobenzene 100

65 105 150 177

G[ I RARA |L1 T

100 143 2R 5.
o bB# 22 B
— 30 HRZww b7 F 7 RFRA A ICBRHEE LR
57 150 223 Bsr063% Bviiz, it Teble 1iifd.
Ottty P FrRz w77 7B EAFE: Bk LKB-900O,
1m}( c) o MID-PM ff, =¥ ta—H 255 PACIODG, &
: Wdefbd Table 2 i
1ag . jLae o SfHc kB 7V rry PRl Fig. 1edi &
(R 77 5 2 0 - A 0wh, 200°C iThidh LT vz,

RI %

58
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m“””%ﬁ“my%{”“”w“wy” DEEREEED, FADED05HMTTEAT 5.
e : WAHS AMIBR S ETRE, BT O 2 nl

R ok BERHARID B, A2 53] P10l
REERRE R G, GOMS ~EA LSRR,

Ri %
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Fig. 4 Typical mass fragmentgram of ph-
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Fig. 5. Calibration curves
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Table 7 Reproducibility of phthailc acid ester and BHT from standard Sdmpie by MC
(a) . Scan mterval 6 sec. .

Sample DMP | DEP ! DBP | DHP DOP BHT
/e 163 149 149 149 149 167 205 290
0.951 | 0.990 1.65 | 0.505 Lol | 0.206 | 0.610 | 0.119
. : 112 | 0.887 | - 1.65 | 0.574 104 | 0273 | 0,498 | 0.111
Area  (X105) 1.28 116 | 1.87 | 0.6% 1.23 | 0371 | 0.608 | 0.129
1.15 102 |. 1.88 | 0.631 1.08 | 0271 | 0.654 | 0.133
117 | 1.09 1.90 | 0.666 1.00 | 0.306 | 0.5¢0 | 0.109
Average (X105 1.13 1.0 179 | 0.600 1.07 | 0.0 | o0.582 | o0.120
Coefficient of ' i
efficient o ) | 105 105 | 7.2 | 104 8.6 | 13.4 10.7 8.8

{b)Scan interval: 5 sgec.

Sample .| DMP DEP DBP DHP DOP BHT
mfe 163 149 149 149 149 167 205 220

1.14 - 1.28 2.04 0.725 1.29 0.405 0.758 0.164

1.17 1.18 | 2.10 0.697 1.50 .399 0.774 0.14_0

Area {x10%) 1.03 1.22 1.99 0.723 1.31 0.378 0.770 0.148

©1.26 1.09 2.17 0.643 1.44 (.438 (.666 0.128

1.22 1.24 - 2.19 0,660 1.47 0.366 0.753 (.163

Average (X105 1.16 1.26 2.10 0.630 1,40 0.397 0.730 0.149
Coefficient of e ;

variation (%) 7.6 6.1 4.0 5.4 6.8 7.0 6.2 10.3
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min
(c) o
. Fig. 7 Mass fragmentgram of phthalic acid -
ester and BHT in fish
(a) : Mebaru, (b)), (¢} : Sappa

" Table 8 Phthalic acid ester and BHT in fishes

DBP | DEP | DOP | BHT

Mebarn 052 N~ |- 0,35 | ..

Sappa 0.77 0.015 | 0.18 0.029

* tr: 5<pgfg {ng/e)

7‘:._&7‘:, W Ui &858, Rk Uicf
PO LA L 25, DBP, DHP, DOP, BHT ZiHE
Bf5ledTal. R0 XK, o AR :

EHLTO MF BX0 MC OBHRESTH 57
a1 A > i '
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Summary

The experiments for evaluating the application

‘of a gas chromatograph-mass spectrometer (GC-
" 'MS) to the identification of chemicals contained
" -in fish had been reported in this Bulletin No. 4

(1976} and No. 5 (1977). This paper describes

the new clean up method, vaporizing method, -

and the application of mass-fragmentgraphy (MEF)

" and mass-chromatography (MC) to quantitative

analysis. The extract of fish by chloroform was

- injected to -a glass tube heated at 200° C by me-

ans of a-syringe and vapérized chemicals were
absorbed by chloroform solution in a test tube.
Ther, the treated extract was injected to GC-MS
by means of a microsyringe, then analyzed by

MF or MC. The used fragment jons were mfe= -
1205, 220 for BHT, m/e=163 for DMP, mfe=149
- for DEP, DBP, DHP, and m/e=149, 167 for

DOP. Detection limits of these chemicals by
MF was a picogram order. This method was
applied to some fish samples and BHT, DBP,
DHP and DOP were. detected in the zange of
15-770 pgla.
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