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Simultaneous Determination of Pentachloronitrobenzene Residue and Its Metabolites Pentachloroaniline and
Pentachlorothioanisole in Ginseng Based on Matrix Solid Phase Dispersion and Gas Chromatography
LI Jing, DONG Feng—-shou, LIU Xin—gang, YAO Jian—ren, ZHENG Yong—quan

Institute of Plant Protection, Chinese Academy of Agricultural Science, Key Laboratory of Pesticied Chemistry & Application Technol -
ogy, Ministry of Agriculture, Beijing 100094, China
Abstract An effective and simple method for simultaneous determination of pentachloronitrobenzene PCNB residue and its metabolites
pentachloroaniline PCA , pentachlorothioanisole PCTA in ginseng was developed based on matrix solid—phase dispersion and gas chro—
matography. Dry ground ginseng samples and florisil sorbent 1:2 were homogenized in a mortar for 5 min and then packed into a 10 mL of
glass syringe. Eluted with hexane/acetone=5:5 V/V solution, pentachloronitrobenzene and its metabolites were simultaneously extracted and
cleaned up. The qualitative and the quantitative analysis of samples was accomplished using gas chromatography with ECD electronic cap—
ture detector . The average recovery and relative standard deviation of PCNB, PCA and PCTA in ginseng at the spiked levels of 0.01, 0.05
and 0.1 mg-kg™ was within 89.41%~104.42% and 3.73%~7.43% respectively. The limits of detection LOD of the method were 1.88, 1.50,
1.25 pg-kg™ for PCNB, PCA and PCTA respectively. The proposed method was successfully applied to the determination of PCNB and its
metabolites PCA and PCTA in ginseng with satisfactory results.
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5 mL-min~'
N o 50 mL
N N 40 C I mL
N 1.2.2
N =1 He 99.999% 250 C
300 C 2 mL-min™
—_— 2 pL. SE-54 70 C 1
min 20 C-min™ 200 C 1 min
o 5 °C+min™ 250 C 1 min 10
C -min™ 280 °C 2.5 min
I 25 min,
1.1 1.3
Variain—3400 ECD- .
SE-54
250 mmx4.6 mm i.d. 0.25 pm , SHZ-C o
KQ-500B
DSY- 2
2.1
RE-2000 2.1.1
10 mL o
1/10 g.1/10 000 ¢ N o
. . MSPD . Cis.
. [0-11]
0.150~0.250 mm 130C 8 h N Cigs
5% 1
0.150~0.250 mm 130 C 8
h 8% 90% PCNB.
0.045~0.150 mm Cyg 0.040~0.060 mm Supelco PCA 80% PCTA
o Cis
PCNB.PCA .PCTA
99% 100 mg-kg™
=20 C o 1 n=3
R Table 1 Recoveries of pesticides from different sorbents 3 replicates
1.2 1%
1.2.1
1 g 2 g (O 20.25+£0.08 ¢ 19.85+0.17 b 21.70£0.09 ¢
) 5 min 89.55+0.02 a  91.15+0.04 a 90.95+0.02 a
81.70+0.03 b 85.95+0.03 a 62.20+0.06 b
10 mL 10.16+0.13 d 9.56+0.19 ¢ 8.43+0.22 d
g 03¢ ! x n=3 DUNCAN
2 o o
20 mL ViV 1:1 P<0.05
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Figure 1 Percent recoveries of pesticides using different
2 n=3

Table 2 Recoveries of pesticides from different combinations of

florisil and ginseng 3 replicates

1%
glg
1:1 66.27+£0.12 ¢ 71.43+0.13 b 66.97+0.15 be
2:1 98.73£0.05 a  94.60+0.08 a 95.50+0.09 a
3:1 80.67+0.11 be  70.07+0.07 b 61.73+0.06 ¢
4:1 94.73+0.09 ab  80.27+0.06 b 78.83+£0.07 b
2.1.3
° MSPD
297 m*-g™!
o MSPD
+ VIV 416 | + VIV 5/5
20 mL
o 3

N + VIV 4/6
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3
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Figure 2 Cumulative recoveries of pesticides eluted by
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3 PCNB.PCA  PCTA 3 .21 1.3
3. 5 4,
200 89.41%~104.42%
mV
o0 A 3.73%~7.43%.
400
200 4 PCNB PCA  PCTA n=5
o I Table 4 Average recovery and relative standard deviation RSD in
min fortified ginseng samples 5 replicates
2200 . . R . . ;
0 36 72 108 _154.4 18 21.6 252 /mg kg™ 1% 1%
]
S35
200 £ 2 0.01 103.96 541
. 100.4 .
600 0.05 00.48 6.85
400 0.1 100.75 5.75
200 0.01 104.42 3.73
0 0.05 97.36 5.54
min
200 e 0.1 92.50 522
0 36 7.2 108 144 18 216 252 0.01 102.68 5.63
g 0.05 96.25 7.43
800 1 C
mV - 0.1 89.41 6.36
600 F gz
[s%i=N
400
200
N 24
0 .
min
o A, B
0 36 72 108 144 18 216 252 C 121
A B 0.1 mg-L" 5 PCNB.PCA  PCTA
C.0.1 mg-L™"
mg 5, C 3
A.ginseng sample B.ginseng sample spiked at 0.1 mg+ L™ C.standard 1
) A 0.1 mg-kg 4,
mixture solution in hexane at 0.1 mg- L
3 GC-ECD 3 3
Figure 3 Matrix effect observed in the GC-ECD analysis
of PCNB PCA and PCTA MSPD
5 n=5

0.005.0.01.0.05.0.1.0.5 mg kg™

Table 5 Quantity of 3 pesticides residues detected in

samples 5 replicates

/mg-kg™!
PCNB.PCA  PCTA
3. 0.062+0.11 <0.002 <0.002
0.996 o 0.058+0.07 0.027+0.13 <0.002
23 0.071+0.08 0.063+0.09 0.026+0.13
0.01.0.05 0.10 mg-kg™ + n=5.
3 N N
Table 3 Linear range regression equation correlative coefficient and LOD
/mg-kg™ Y=bx+a R’ /pg-ke™

0.005~0.5 Y=8.498x10%-8.415x10* 0.998 2 1.88

0.005~0.5 Y=9.308x10%-1.027x10° 0.996 3 1.50

0.005~0.5 Y=1.186x10"x-5.825x10" 0.999 1 1.25
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