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Simultaneous determination of hexachlorocyclohexane and
dichlorodiphenyltrichloroethane residues in rice by dispersive
solid phase extraction and gas chromatography

SHI Xiao-Mei "%, CHEN Shi-Heng'?, ZHANG Qing "%, YANG Yong-Tan '*"

(1. COFCO Nutrition & Health Research Institute, Beijing 100020, China; 2. Beijing Key Laboratory of Nutrition Health
and Food Safety, Beijing 100020, China)

ABSTRACT: Objective To develop a method for the simultaneous determination of hexachlorocyclohexane
(HCH) and dichlorodiphenyltrichloroethane (DDT) (a-HCH, g-HCH, y-HCH, J-HCH, o,p’-DDD, o,p’-DDE,
o,p’-DDT, p,p’-DDD, p,p’-DDE, p,p’-DDT) residues in rice by gas chromatography with ECD detector using
dispersive solid phase extraction. Methods Rice samples were extracted with acetonitrile assisted by ul-
tra-sonic, and the extracts were purified by dispersive solid phase extraction using PSA as the purification sor-
bent. After high speed centrifugation and concentrated by nitrogen flushing, samples were detected by GC-ECD.
Results The method showed a good linearity in the range of 0.002~0.1 mg/L for HCH and DDT with R*>0.99.
The recoveries were in the range of 84.10%~111.43% at three spiked levels of 0.002, 0.005, 0.01 mg/kg for
HCH and DDT, and the relative standard deviations (RSDs) were less than 9.23%. The limits of detections
were in the range of 0.0001~0.0007 mg/kg. Conclusion The method is suitable for quantitative and qualita-

tive analysis of HCH and DDT in a sufficient number of rice samples with sensitivity and repeatability, and
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which could meet the fast and accurate detection requirements of HCH and DDT residues testing at home and
abroad.
KEY WORDS: hexachlorocyclohexane; dichlorodiphenyltrichloroethane; dispersive solid phase extraction;

gas chromatography; rice
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Table1 Chemical names, formulas and structures of 10 organochlorine pesticides
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Fig. 1 The effect of the usage of salt on the extraction of hexachlorocyclohexane (HCH) and dichlorodiphenyltrichloroethane
(DDT)



4 , - 1121

120.0
- o
100.0 e usgueeeeeBs L g — — = — —®
*| Wt — e T R S R
o 800 s —— —— < —
8 600
=
SRS S — o
Sr-ma - T
.~ -——ema
20.0
0.0
0-666 B-666 v-666 8-666 0,p’-DDE p,p’-DDE o,p’-DDD p,p’-DDD o,p’-DDT p,p’-DDT
—o— IEHERR=20mg - a— {kMk=100mg
........ PSA=50mg --m--PSA=100mg
—x- - 3% HRE+=50mg —o— ¥ Bk +=100mg
2

Fig. 2 The effect of different sorbents on the extraction of hexachlorocyclohexane (HCH) and dichlorodiphenyl-
trichloroethane (DDT)
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Fig. 3 The chromatogram of the 10 organochlorine pesticides matrix-match standard solutions (0.01 mg/kg)
(1-0-HCH; 2-4-HCH; 3-y-HCH; 4-0-HCH; 5- 0,p’-DDE; 6- p,p’-DDE; 7- 0,p’-DDD; 8- p,p’-DDD; 9- 0,p’-DDT; 10- p,p’-DDT)
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Table 2 Linear equations, correlation coefficients, limit of detection (LOD) and limit of quantitation (LOQ) of 10 organo-
chlorine pesticides matrix-match standard solutions

R? LOD (mg/kg) LOQ (mg/kg)
1 0-666 Y =4835.37X +10547.83 0.998 0.0002 0.0007
2 B-666 Y =1473.05X + 3302.65 0.999 0.0007 0.0023
3 7-666 Y = 6814.46X + 22073.60 0.997 0.0001 0.0004
4 3-666 Y =3788.90X + 9175.09 0.999 0.0003 0.0010
5 o0,p>-DDE Y =2824.45X + 8455.49 0.998 0.0003 0.0010
6 p.p’-DDE Y =3360.52X +4421.26 0.999 0.0004 0.0014
7 0,p’-DDD Y =2388.81X+ 6189.10 0.998 0.0004 0.0014
8 p.p’-DDD Y =3099.50X +5955.89 0.999 0.0004 0.0014
9 0,p’-DDT Y=2301.93X +3819.96 0.999 0.0006 0.0019
10 p.p’-DDT Y=1914.10X + 1999.27 0.998 0.0005 0.0018
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Table 3 Average spiked recoveries and relative standard deviations (RSD) of HCH and DDT in rice
0.002 mg/kg 0.005 mg/kg 0.010 mg/kg
(RSD, n=5)% (RSD, n=5)% (RSD, n=5)%
1 0-666 108.75(7.53) 86.08(7.91) 94.61(6.39)
2 B-666 96.93(3.85) 97.30(6.87) 108.37(3.74)
3 7-666 107.25(4.90) 89.61(8.00) 98.19(3.41)
4 5-666 105.21(6.33) 88.52(7.54) 96.03(3.63)
5 o,p’-DDE 94.80(7.44) 94.19(4.61) 84.10(5.18)
6 p.p’-DDE 95.74(6.88) 90.87(8.82) 95.93(3.54)
7 o0,p"-DDD 103.22(5.66) 101.33(7.31) 105.25(3.25)
8 p.p’ -DDD 104.27(5.65) 91.95(9.23) 99.46(6.97)
9 0,p -DDT 98.63(7.58) 86.09(6.09) 90.07(5.25)
10 p.p’-DDT 111.43(5.81) 87.92(4.08) 88.81(3.74)
R4 ERARERENER
Table 4 Determination results of real rice samples
Rice 1 Rice 2 Rice 3 Rice 4 Rice 5 Rice 6 Rice 7 rlr\l/;gf/(lig
M1 M2 Ml M2 M1 M2 M1 M2 M1 M2 Ml M2 Ml M2
a-666 N.D. N.D. N.D. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND.
B-666 N.D. N.D. N.D. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND.
y-666 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 009
3-666 ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND.
o,p"-DDE N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
p.p -DDE N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
o,p’-DDD N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
p.p'-DDD N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 0.03
o,p"-DDT N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
p,p'-DDT N.D. N.D. N.D. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND.
1 1. M1 s M2 sl
2.N.D.
3. MRI( ) GB2763-2012 ta- B- 7- o- ;DD
- op’- pp'- ppr -
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