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Residual Levels and Chiral Signatures of Organochlorine Pesticides in Soil and Plants in Tianjin, China
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(College of Urban and Environmental Sciences, Peking University, Beijing 100871, China)

Abstract; Residual level and enantiomeric composition of organochlorine pesticides( OCPs ), including Hexachlorobenzene, Heptachlor,
Aldrin, Isodrin, trans—chlordane, cis—Chlordane, Dieldrin, Endrin, Dichlorodiphenyl trichloroethane (DDT ) and Hexachlorocyclohexane
(HCH) in soil and plant samples from Tanggu and Ninghe in Tianjin, China were analyzed by GC/ECD. The results showed most of the OCPs
were detectable in these samples. Mean levels of 3 HCHs in soil were 88.76 pg-kg™ in Tanggu and 98.46 ug-kg™ in Ninghe, respectively.
The composition of B—HCH was in strongly dominated, accounting for 91.9%~99.9% of HCHs, and y-HCH was undetected in soil samples,
which suggested that source of HCHs was from historic residue but not recent input of technical HCHs or lindane. Average concentrations of
Y. DDTs in soil were 30.87 pg-kg™ in Tanggu and 1.30 pg-kg™ in Ninghe. Metabolites of DDT(DDE+DDD) accounted more than 50% in all
the samples and the ratio of 0,p’~DDT and p,p’-DDT was higher than that in technical DDTs in samples from Tanggu, which implied that the
residue of DDTs originated from historical usage of both dicofol-type DDT and technical DDT rather than new input. Besides isomer ratios,
enantiomer ratio(ER ) of chiral compounds could also provide helpful information about whether it was being currently applied or residue
from past application. ER=1 meaned new input of parent chiral compound, and no metabolism had occurred. « —HCH displayed the non—
racemic signatures in all samples, also indicating the old source with the usage of technical HCHs, suggesting the effectively management for
restricting the application of HCHs and DDTs. Accumulation by plants was an important step for OCPs into the food chains. In this study, the
accumulative abilities, expressed as logarithmic transformed bioconcentration factor(lg BCF) ranged from 0.24 to 0.73 for HCH and 2.02
to 2.90 for DDT, respectively. It was noticeable that the concentration of Dieldrin in Tanggu was obviously higher, that needed additional work
to find its source. The levels of other organochlorine pesticides were within the ranges reported in other literatures.
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Table 1 Mean residual levels of OCPs in soil sampled from Tanggu
and Ninghe(g-kg™)
YEIE , n=2 T ,n=8
miE  BWE rE KRlE WE hE
ANEE  100% 1.58 0.36 100% 0.88 0.52
+& 100% 248 1.09 88% 0.57 0.73
TEH  100% 448 1.84 88% 1.05 1.40
FIEF  100% 6.20 291 88% 0.46 0.31
RREST 100% 6.13 1.74 100% 2.00 1.84
JRRES  100% 3.38 3.48 63% 0.19 0.07
KEEH 100% 26.80 3.12 75% 0.93 1.22
ST 100% 3.14 2.64 100% 0.47 0.43
WEEE  100% 30.87 24.87 100% 1.30 1.02
RSN 100% 88.76 24.24 100% 98.46 35.01
BE 173.82 106.31
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Table 2 Mean residual levels of OCPs in plants sampled from
Tanggu and Ninghe(jLg-kg™ DW)
I T
EX O OEARB OEkRk O EARE KE HE
ANEE  162.88 1551 7897  107.88  52.96 62.40
+& 11822  10.59 25.10 43.48 88.18 59.85
FEHF 1051 3.63 54.98 39.08 15.16 2.83
RIEKH  53.97 0.54 3.63 55.65  381.56 6.35
RAEST 569 125 7.84 8.62 23.62 12.42
JRREST 13.53 51.02 1.76 15.48 93.64 42.86
K 5.16 9.50 2.03 9.21 12523 3097
SR 1191 1.74 4.12 7.95 77.84 6.55
WEEE 51574 66.76  114.13 41635  829.24  459.39
N7/ 82374 1064 18152 561.57 26691  200.94
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Figure 1 Variation range of BCF(bioconcentration factor)

of plant samples
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