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Simultaneous deter mination of 12 kinds of polychlorinated biphenylsin
salmon by gas chromatogr aphy-mass spectrometry

XU Zhi-Bin', LI Qiao-Qi', QU Shuo-Jun'", LI Ting', HE Li-Ping’

(1. Guangzhou Quality Supervision and Testing Institute, National Centre for Quality Supervision and Testing of
Processed Food, Guangzhou 511447, China; 2. South China Agricultural University, Guangzhou 510642, China)

ABSTRACT: Objective To establish a method for simultaneous determination of 12 kinds of polychlorinated
biphenyls (PCBs) in salmon by gas chromatography-mass spectrometry (GC-MS). Methods The salmon samples
were extracted with petroleum ether, then purified by concentrated sulfuric acid and chromatographic column,
followed by elution with n-hexane. After being separated by DB-5MS chromatographic column (30 mx250 pum, 0.25
um) with helium as carrier gas, the flow rate of 1.5 mL/min, and the temperature of 270 ‘C, the extractive was
detected by mass spectrometry with electron impact ion source. The data were collected by full scan mode. Results
The calibration curves of 12 kinds of PCBs showed good linearities when the concentrations range from 10.0 pg/L to
1000 pg/L, and the correlation coefficients (r) were all larger than 0.9989. The limits of detection (LODs) of the
method were 0.3 pg/kg to 1.2 ng/kg, the average recoveries of PCBs at 3 different standard addition levels were
85.5% to 99.6%, and the intra-day relative standard deviations (RSDs) were 3.56% to 8.12%. Conclusion This
method is sensitive, accurate and repeatable, which is suitable for the rapid determination of 12 kin

ds of PCBs in salmon.
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Tablel Qualitative and quantitative ions of 12 kinds of PCBs
(min) (m'2) (m'2)
PCB138 10.0~18.0 150,186,221 186
PCB33 10.0~18.0 186,256,258 258
PCB44 10.0~18.0 220,257,292 292
PCB70 10.0~18.0 110,220,292 292
PCB105 18.0~28.0 254,326 326
PCB128 18.0~28.0 145,290,360 360
PCB170 18.0~28.0 324,394 394
PCB187 18.0~28.0 324,396 396
PCB19%4 18.0~28.0 358,430 430
PCB195 18.0~28.0 358,430 430
PCB199 18.0~28.0 358,430 430
PCB206 18.0~28.0 429,464 464
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Fig. 1 Total ion chromatogram of 12 kinds of PCBs
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Fig. 2 Effect of ultrasonic time on the recovery of PCBs (n=6)
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Table2 Thelinear equations, correlation coefficients and detection limits of 12 kinds of PCBs

(ng/L) () (ng/kg)
PCBI8 10~1000 Y=156.0X+373.2 0.9999 1.5
PCB33 10~1000 Y=231.6X-1609 0.9993 3.0
PCB44 10~1000 Y=146.2X-794.3 0.9998 2.0
PCB70 10~1000 Y=199.9X+1544 0.9997 3.0
PCB105 10~1000 Y=181.1X-1003 0.9999 2.0
PCB128 10~1000 Y=104.7X-327.6 0.9999 2.5
PCB170 10~1000 Y=105.7X-327.6 0.9999 2.5
PCB187 10~1000 Y=108.4X-1413 0.9995 25
PCB194 10~1000 Y=107.9X-255.9 0.9999 2.0
PCB195 10~1000 Y=128.2X+1182 0.9989 1.5
PCB199 10~1000 Y=55.99X-622.3 0.9996 6.0
PCB206 10~1000 Y=47.60X+457.3 0.9992 6.0
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Table3 Resultsof recovery and precision of the method (n=6)
(ng/kg) PCBs (ng’kg)  PCBs (ng/kg) (%) RSD(%)
2.5 7.51 92.4 3.67
PCBIS 52 5.0 9.93 94.6 4.82
10.0 14.50 93.0 5.23
2.5 2.21 88.4 4.42
PCB33 0.0 5.0 4.62 92.4 5.56
10.0 9.53 95.3 4.77
2.5 2.32 92.8 5.56
PCB44 0.0 5.0 4.44 88.8 6.58
10.0 9.81 98.1 7.62
2.5 2.32 92.8 5.80
PCB70 0.0 5.0 4.39 87.8 6.01
10.0 9.08 90.8 6.99
2.0 5.97 88.5 8.12
PCB105 4.2 4.0 7.85 91.3 5.46
8.0 11.40 90.0 4.57
2.5 2.16 86.4 6.49
PCB128 0.0 5.0 4.78 95.6 5.14
10.0 8.99 89.9 3.56
2.5 2.17 86.8 4.64
PCB170 0.0 5.0 4.55 91.0 391
10.0 9.71 97.1 3.96
2.0 6.35 87.5 4.18
PCB187 4.6 4.0 8.02 85.5 5.76
8.0 12.10 93.8 7.55
2.5 2.14 85.6 6.05
PCB194 0.0 5.0 4.98 99.6 6.12
10.0 8.98 89.8 4.86
2.5 2.22 88.8 3.74
PCB195 0.0 5.0 4.56 91.2 7.01
10.0 9.65 96.5 6.90
2.5 2.32 92.8 5.00
PCB199 0.0 5.0 4.74 94.8 6.29
10.0 9.45 94.5 3.74
2.5 2.30 92.0 6.29
PCB206 0.0 5.0 4.77 95.4 6.25
10.0 9.21 92.1 4.58
34 EWEREHERE Pebs 53.3%m99.6%
6 (relative standard deviation, RSD)  3.56%~8.12%
, 3 PCBs , '
3 6 12
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