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( )
oa-HCH y-HCH f-HCH &-HCH 4,4'-DDE
4,4-DDD 04'-DDT 44'-DDT 8

1.2
108°27'06" E  30°45"26" N
400 m
1 000 ~ 1 300 mm 18.35 g/kg
1.23 glkg 12.58 mg/kg 50.34 mg/kg
11.34 mg/kg pH 6.5
108°25'38" E  31°1723" N 700 m
1 000 ~ 1 300 mm
27.65 glkg 0.24 g/kg 9.51 mg/kg
76.54 mg/kg 21.91 mg/kg pH 7.0
9
( ) ( )
( )
( ) ( )
( )
( ) ( )
( )
S
20 1 “ +
7 70°C
60
10 ~
15 cm
60
1.3 OCPs
1.000 g( 3 )
100 ml 10 ml 20.0
ml 30 min 6 g
15 ml 15 min
100 ml
3h
1 ml
10 ml (g
58 lg )
10 ml - 85 15,

V/v) 10 ml
10 min 1 ml
1.00 ml
1.4 OCPs
8 OCPs (
60 ~90°C) 400 ~ 500 pg/L
( 60 ~ 90C) 5.0 10.0
25.0 50.0 100.0 200.0 pg/L
1.5
HP-5 (30 m x
0.32 mm 0.25 pm) 230°C
300 C 1 ml/min
90°C 1 min 3°C/min
120°C 3 min 10°C/min
180°C 4 min 5°C/min 220°C
2 min 4 ul
2
2.1 OCPs
200.0 pg/L
4.0 pl
1 a-HCH B-HCH
v-HCH 6-HCH 4,4'-DDE 4,4-DDD 0,4-DDT
4,4'-DDT 1 23 45 6 7 8
5.0 10.0 25.0 50.0 100.0 200.0 pg/L
1
) »)
OCPs n(pg/kg) n=y*V /m
y (ng/L)y V
(ml) m (8
2.2 OCPs
HCHs DDTs 2 2
OCPs DDTs
100% HCHs 72.2%
OCPs DDTs
HCHs (14
DDTs HCHs
137 ~ 172 pg/kg 10 ~ 12 pg/kg!! DDTs
HCHs 64.1 pghkg  13.6 pg/kg!
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Fig. 1 GC chromatogram of 8 standard organochlorine pesticides
F1 8% OCPs iR ER B R EVIFH T2
Table 1 Retention time and regression equations of 8 standard organochlorine pesticides
(min) R (ng/L)
1 a-HCH 17.164 y=10.001318 76 x + 0.299 654 26 0.999 7 5~200
2 B-HCH 18.288 y =10.001 039 28 x — 0.084 422 89 0.999 4 5~200
3 y-HCH 19.102 y =10.001 576 55 x—0.041 073 63 0.999 8 5~200
4 8-HCH 19.212 y=10.00237491 x—0.791 446 81 0.999 7 5~200
5 4,4'-DDE 21.725 y =0.007 454 47 x + 0.355 450 87 0.999 7 5~200
6 4,4'-DDD 24.921 »=0.001 30340 x—-0.214 55573 0.999 6 5~200
7 0,4-DDT 26.366 »=0.00122303x-0.129 785 72 0.999 5 5~200
8 4,4'-DDT 27.641 »=0.002 156 50 x — 0.108 685 02 0.999 6 5~200
2 REEMITIEMAFEFMIREAZR S HCHs F1 DDTs 5% B K5 (ng/kg)
Table 2 Residues of HCHs and DDTs in soils and rhizoma corydalis in experimental bases
HCHs DDTs HCHs DDTs HCHs DDTs HCHs DDTs
1.92 67.63 1.69 131.37 4.46 32.44 14.89 76.81
491 81.37 4.47 76.68 18.24 27.14 13.02 95.43
5.00 56.37 - 69.34 17.37 41.38 10.45 16.47
- 54.94 31.79 215.59 14.78 - 17.08 87.45
1.51 72.02 11.71 136.35 7.83 9.70 15.54 298.33
20.85 53.86 26.80 249.68 17.83 68.84 7.35 23.90
3.86 88.10 - 149.66 4.99 - 3.10 14.42
- 164.10 7.70 91.64 17.87 107.21 16.45 86.28
12.53 181.24 - 130.19 13.01 - 21.36 17.41
7.23 91.08 14.03 138.95 12.93 47.95 13.25 79.61
DDTs HCHs (14l
[14-16] [l ““ DDTs  HCHs
OCPs HCHs 17~1115pg/kg 5.6 ~22 pg/kg!"
DDTs HCHs DDTs HCHs 6.3 ~ 1050 pg/kg

2.7 ~ 130 pg/kg 1>~
HCHs 1.51 ~
20.85 pg/kg  1.69 ~ 31.79 pg/kg DDTs
53.86 ~ 181.24 pg/kg  69.34 ~ 249.68 pg/kg
OCPs OCPs [14]
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OCPs HCHs WM/T—2004 “ HCHs<100 pg/kg
100% DDTs 83.3% DDTs< 100 pg/kg”
OCPs (4] 2.3 OCPs
B (6,101 2.3.1 OCPs
DDTs HCHs o-HCH B-HCH y-HCH §-HCH
OCPs 4,4-DDE 44-DDD 0,4-DDT 4,4-DDT
3 3 o-HCH  B-HCH
DDTs HCHs HCHs 66.7%
DDTs DDTs 33.3% 80.8% 19.2%
HCHs HCHs HCHs a-HCH 1.92 ~ 18.60 pg/kg 1.69 ~
DDTs 11% 27.73 ng/kg
DDTs 100 pg/kg B-HCH 125~225pgkg  1.75~
4.06 pg/kg
#£3 SSWBEMAIED 8 F OCPs 7% B 2 (ng/ke)
Table 3 Residues of organochlorine pesticides in soils in experimental bases
o-HCH B-HCH y-HCH 6-HCH 4.4'-DDE 4,4'-DDD 0,4'-DDT 4,4'-DDT
1.92 - - - 67.63 - - -
491 - - - 81.37 - - -
5.00 - - - 56.37 - - -
- - - - 54.94 - - -
- 1.51 - - 69.62 - 2.40 -
18.60 2.25 - - 49.39 2.71 1.77 -
3.86 - - - 88.10 - - -
- - - - 162.00 - 2.22 -
11.28 1.25 - - 181.24 - - -
7.60 1.67 - - 90.07 2.71 213 -
1.69 - - - 131.37 - - -
4.47 - - - 76.68 - - -
- - - - 69.34 - - -
27.73 4.06 - - 210.74 4.85 - -
9.96 1.75 - - 136.35 - - -
23.30 3.50 - - 249.68 - - -
- - - - 149.66 - - -
7.70 - - - 91.64 - - -
- - - - 130.19 - - -
12.47 3.10 - - 138.41 4.85 - -
DDTs 4,4-DDE
100% 04-DDT  16.7% 4,4-DDD  11.1%
4,4'-DDE 49.39 ~ 181.24 ng/kg DDT
69.34 ~ 249.68 pg/kg DDE DDD
44-DDE  DDTs DDE
(141 44-DDE  50.6%'¥ (16-17] 4,4'-DDT/(4,4'-DDE+
44 -DDE  47%M 44-DDE DDTs 4,4'-DDD) 1 DDTs
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44-DDE  4,4'-DDD DDTs
] a-HCH 4,4-DDE
2.3.2 OCPs 4 o-HCH  4,4'-DDE (bioconcen-
8 OCPs tration factors, BCF & X NPt & 44+
(18] OCPs Yk 5 IR EE PR I LA, BCF=Cy/C,,)!"" 5
4 o-HCH 5 o-HCH 4,4'-DDE
100% 4,4'-DDE 1.8 0.65 o-HCH
100% 67% PB-HCH 4,4'-DDE
67% [15-20] HCHs
33% o-HCH DDTs 1.1 08
HCHs 82.3% 09 04"
44'-DDE DDTs HCHs DDTs 1.95 0.03
70% a-HCH 4.46 ~ 17.87 pg/kg 1.89  0.012"
3.10 ~ 19.24 pg/kg 44-DDE OCPs
7.99 ~107.21 pghkg  14.42 ~298.33 pg/kg
B-HCH 2.4 OCPs
44-DDE  OCPs 61% o-HCH OCPs
10.4% 4,4-DDE OCPs GB15618—1995 (=500 ng/kg)
4,4'-DDE a- HCHs (=50 ng/kg)
HCH a-HCH DDTs (=50 ng/kg)

x4 LWEMTHZR D 8 T OCPs 7% B E (ng/ke)

Table 4 Residue of organochlorine pesticides in rhizoma corydalis in experimental bases

a-HCH B-HCH v-HCH §8-HCH  4,4'-DDE 4,4-DDD 0,4-DDT 4,4-DDT
4.46 - - - 22.07 10.37 - -
16.72 1.52 - - - - - 28.14
14.76 2.61 - - 41.38 - - -
14.78 - - - - - - -
7.83 - - - 9.70 - - -
6.58 - - - 68.84 - - -
4.99 - - - 7.99 - - -
17.87 - - - 107.21 - - -
10.74 2.27 - - - - - -
10.97 2.13 - - 54.86 10.37 - 28.14
12.16 2.73 - - 76.81 - - -
10.50 2.53 - - 77.05 18.38 - -
10.45 - - - 16.47 - - -
15.14 1.95 - - 87.45 - - -
12.10 3.44 - - 298.33 - - -
7.35 - - - 23.90 - - -
3.10 - - - 14.42 - - -
13.09 3.37 - - 86.28 - - -
19.24 2.12 - - 17.41 - - -
11.46 2.69 - - 77.57 18.38 - -
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x5 FUEMARMEEHZNENERETF
Table 5 Bioconcentration factors of organochlorine pesticide in rhizoma corydalis in experimental bases
BCFoncn BCF4.4-ppE BCFoncu BCF4.4.ppE
2.323 0.326 7.201 0.585
3.402 0.674 2.349 1.005
2.951 0.734 0.837 0.238
1.946 0.999 0.546 0.415
1.031 0.139 1.215 2.188
0.354 1.394 0.315 0.096
1.294 0.908 0.248 0.096
2.353 0.662 1.700 0.942
0.952 0.303 1.543 0.134
1.845 0.682 1.773 0.633
OCPs PN (C/Si) ave
GB 15618—1995 (C/S)max
(<500 pg/kg) (PN<0.7)
[21] () (0.7<PN<1.0) ( )
P=C/S, (2)  (1<PN<2.0) (2<PN<3.0)
pP; i G (PN>3)
i pg/kg S; i
ng’kg HCHs DDTs (max)
e (ave) (min) (
PN={ [(C/S) et (C/S) man] 2} 3) ) 6
F6 FNHEEMTIRRAZKESHISREHN
Table 6 Pollution indexes of organochlorine pesticide residue in soils in experimental bases
(nglkg) PN
HCHs DDTs Pucus Poprs
max 20.85 181.24 0.042 0.362 0.293
ave 7.23 91.08 0.014 0.182 0.146
min 1.92 53.86 0.004 0.108 0.086
max 31.79 249.68 0.064 0.499 0.405
ave 14.03 138.95 0.028 0.278 0.224
min 1.69 69.34 0.003 0.139 0.110
6 HCHs DDTs
1 HCHs DDTs
PN 0.7 3
1 OCPs
C ) DDTs 100% HCHs 72.2%
(=500 pgkg) DDTs HCHs OCPs
GB15618—1995 90% 4,4'-DDE 100% o-HCH
- 66.7% 4 4'-DDE
HI/T 332—2006 OCPs 86.8% o-HCH 7.6% OCPs
(=100 pg/kg) OCPs
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2) OCPs HCHs
100% DDTs 83.3% DDTs
HCHs OCPs 83%
a-HCH 100% 4,4-DDE  77.8% B-HCH
55.6% 4,4'-DDE
OCPs 61.1% o-HCH 10.4% PB-HCH
2.2% OCPs
o-HCH 4,4'-DDE
OCPs
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Characteristics and Evaluation of Organochlorine Pesticide Residues
in Rhizoma Corydalis of Different Provenances and Soil

LIU Lei', QI Te', ZHAO Feng', LU Jie', ZHANG Hang', CHEN Huahua',
QI Junsheng®, CHEN Shuhong"

(1 College of Environmental and Chemical Engineering, Chongqing Three Gorges University, Wanzhou, Chongging 404100,
China; 2 Key Laboratory of Water Environment Evolution and Pollution Control in Three Gorges Reservoir, Wanzhou,
Chongqing 404100, China)

Abstract: The residual contents of organochlorine pesticide (OCPs) in rhizoma corydalis of different provenances and in
soils collected from the experimental bases in Wanzhou and Kaixian of Chongqing were determined by gas chromatography with
electron capture detector (GC-ECD), and the residual characteristics and ecological security of OCPs were also analyzed. The
results showed that:1) DDTs and HCHs were detected both in soils and in rhizoma corydalis with the detection rates of 100% and
83.3% for DDTs, and of 72.2% and 100% for HCHs, respectively. The residual quantities of DDTs and HCHs had greater
discreteness and inter-regional differences. 2) In soil samples, 4,4'-DDE and a-HCH had higher detection rates, which were 100%
and 66.7%, respectively. 4,4'-DDE and a-HCH were the main components of OCPs’ residue. 3) In the rhizoma corydalis samples,
a-HCH, 4,4'-DDE and B-HCH were detected, the detection rates were 100%, 77.8% and 55.6%, respectively. The three
components accounted for 73.7% of OCPs’ residue. Rhizoma corydalis had a strong bioconcentration on a-HCH and 4,4'-DDE,
enrichment factors was about 1.8 and 0.65, respectively. 4) OCPs’ residue in experimental base was in line with the requirements
of the 2™ standard of Environmental Quality Standard for Soils, which was in the safe level. OCPs’ residue in rhizoma corydalis
was in line with the requirements of Green Standards of Medicinal Plants and Preparations for Foreign Trade and Economy.

Key words: Rhizoma corydalis; Soil; Organochlorine pesticide residues; Residual characteristics; Risk assessment
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