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Determination of 18 Polychlorinated Biphenyls in Traditional Chinese Medicine with GC-MS/MS

TAN Chunmei, CHEN Qiaoyuan, MA Linke, ZHAO Weiliang*(Zhejiang Institute for Food and Drug Control,
Hangzhou 310052, China)

ABSTRACT: OBJECTIVE To develop a method for the determination of polychlorinated biphenyls (PCBs) in traditional
Chinese medicine by GC-MS/MS. METHODS PCBs in traditional Chinese medicine were extracted by ultrasonic and purified
by sulfuric acid, internal standard method for quantification; and then determined in multiple reaction monitoring (MRM) mode
with EI source. RESULTS The method showed good linearity when the concentration of 18 PCBs were within 0.5-50.0 ng-L™",
with the correlation coefficient (#) within 0.999 8—1.000 0. The limits of detection were within 0.013—-0.080 ug'kgfl. The limits
of quantification were 0.054—0.328 pg-kg™'. The average recoveries were within 106.7 %—118.7 % at the spiked levels of
2 ug-L™", within 93.5%—114.7% at the spiked levels of 5 pg-L™" and within 89.9 %—115.6 % at the spiked levels of 10 pg-L™".
The relative standard derivations were within 1.6%-8.0%, 2.7%—-4.6% and 1.0%-3.1%, respectively. CONCLUSION The
method for determination of PCBs in traditional Chinese medicine was rapid, simple, sensitive and accurate. It is suitable for
determination of 18 PCBs in traditional Chinese medicine.

KEY WORDS: polychlorinated biphenyls; Gas chromatography triple quadrupole mass spectrometry; traditional Chinese medicine
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Tab.1 Sample information
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Note: *— sample of methodology test.
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Tab. 2 Retention time, quantitative ions, qualitative ions and collision energy of the selected target compounds for GC-MS/MS

analysis

Ry TR {5 B I} ] /min EEET i RE =V EVER T Tlf B B/ V
PCB28 2575 8.900 256—186 25 258186 25
PCB52 292 9.683 290—-220 10 2555220 25
PCB77 326.5 11.825 290—220 35 2925222 30
PCBS81 326.5 12.536 290—220 30 2925220 30
PCB101 326.5 12.788 326256 25 254184 25
PCB105 326.5 13.421 326256 25 326254 25
PCBI114 326.5 13.421 326256 30 326254 30
PCBI118 326.5 13.728 326—256 25 326—254 25
PCB123 326.5 13.974 326—256 40 326—254 25
PCB126 326.5 14.122 326—256 30 326—254 30
PCBI138 361 14.706 360—290 40 288218 30
PCBI153 361 14.930 360—290 25 288218 25
PCBI156 361 15.398 360—290 25 362290 25
PCB157 361 15.995 360—290 25 362—290 25
PCB167 361 16.142 360—290 30 362—290 30
PCB169 361 16.396 360—290 30 362—290 15
PCBI180 395.5 16.923 394324 30 394359 30

PCB198(ISTD) 430 17.278 430—428 15 393395 15
PCBI189 395.5 17.844 394324 30 396326 30
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1 18 f PCBs F7 o % 18, 1%

1-PCB28; 2-PCB52; 3-PCB101; 4-PCB77; 5-PCB81; 6-PCB118; 7-PCB105; 8-PCB153; 9-PCB123; 10-PCBI114; 11-PCB138;

t/min

12-PCB126;

13-PCB167; 14-PCB157; 15-PCBI156; 16-PCB180; 17-PCB169; 18-PCBI198(ISTD); 19-PCB189),

Fig. 1 Chromatogram of the standard solution of 18 polychlorinated biphenyl(PCBs)

1-PCB28; 2-PCBS52; 3-PCB101; 4-PCB77; 5-PCB81; 6-PCB118; 7-PCB105; 8-PCB153; 9-PCB123; 10-PCB114; 11-PCB138; 12-PCB126;
13-PCB167; 14-PCB157; 15-PCB156; 16-PCBI180; 17-PCB169; 18-PCBI198(ISTD); 19-PCBI189).
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Tab.3 Linear relationship, limits of detection and quantification

oty a b Kby e bR
ng-kg ng-kg
PCB28 73531 -0.0781 0.9999 0.017 0.078
PCB52 75526 -0.1430 0.999 8 0.021 0.076
PCB101 59681 -0.0693 0.999 8 0.022 0.062
PCB81 303562 -04751 09998 0.013 0.073
PCB77 7.6566 —-0.1648 0.9999 0.043 0.302
PCB123 10.786 8 —0.1028 0.999 8 0.023 0.096
PCBI118 9.0380 —-0.0653 0.9999 0.035 0.110
PCB114 8.1510 -0.1028 0.999 8 0.030 0.127
PCBI153 32608 -0.0832 0.9998 0.061 0.054
PCB105 8.2462 -0.0653 0.9999 0.038 0.120
PCB138 6.9255 -0.1026 0.999 8 0.033 0.078
PCBI126 2.7523 0.0060 0.9999 0.043 0.244
PCB167 58526 -0.0416 0.9999 0.035 0.101
PCB156 5.8001 -0.0196 1.0000 0.030 0.122
PCB157 63899 -0.0416 0.9999 0.032 0.093
PCB180 2.009 8 0.0036 1.000 0 0.080 0.160
PCB169 2.3942 0.0107  0.9999 0.074 0.328
PCB189 2.0753 0.0200 0.9998 0.047 0.234
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Tab. 4 Results of recovery test %

SFE R RSD
e I

AT FKT  BAT KT HAT AT

PCB28  106.70 95.50 91.90 2.90 3.50 2.10
PCB52  108.50 93.50 89.90 4.10 4.60 2.10
PCB101 109.30 98.50 96.60 3.50 4.40 1.20
PCB81 117.50 106.30  104.00 3.40 3.50 2.60
PCB77 114.10 106.20  105.60 5.00 3.90 2.00
PCB123 118.70  109.30  107.10 2.90 3.90 2.60
PCB118 11550 107.80  106.50 4.80 3.90 2.20
PCB114 118.70  109.30  107.10 2.90 3.90 2.60
PCB153 11690 103.80 101.00 3.10 4.00 2.30
PCB105 11550 107.80  106.50 4.80 3.90 2.20
PCB138 11290 105.20 102.70 3.80 3.20 1.90
PCB126 109.90 111.50 111.40 3.00 3.20 1.20
PCB167 117.70  111.10  110.10 4.80 2.70 2.10
PCB156 115.10 111.00  110.10 1.60 3.60 2.50
PCB157 117.70  111.10  110.10 4.80 2.70 2.10
PCB180 109.10 108.20  107.30 8.00 3.10 1.70
PCB169 111.00 113.60 115.60 4.20 3.40 3.10
PCB189 109.80 114.70  115.50 6.50 4.60 1.00

®5 ERURMER

Tab.5 Result of matrix effect %
&M B~ ik &M R
PCB28 85 PCB105 111
PCBS52 87 PCB138 110
PCB101 99 PCB126 112
PCBS81 108 PCB167 117
PCB77 110 PCB156 115
PCB123 114 PCB157 86
PCBI118 111 PCB180 114
PCB114 114 PCB169 115
PCBI153 107 PCB189 111
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