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Reduction of four kinds of pesticide residues in vegetables

TANG Feng' ,DENG Da-peng',LIU Geng-feng’ ,CAO Hai-qun' ,YUE Yong-de’, HUA Ri-mao’
(1. School of Resources & Environment , Anhui Agricultural University , Hefei 230036
2. Chinese Society of Forestry, Beijing 100091 ;3. International Center for Bamboo & Rattan, Beijing 100102)

Abstract : A reduction method of pesticide residues in vegetables was developed. To optimize the method, the
residue reduction factors were measured under different treatments designed by orthogonal array. The results showed
that removal ratios of chlorpyrifos, triadimefon, vinclozolin and chlorothalonil in cucumber were 26. 61% ~
77.98% , 8.10% ~62.86% , 15.26% ~95.25% and 16.45% ~79.45% , respectively. According to the average
percentage of pesticide residues removed, the sequence of 4 factors was adjuvant > soakage time > time of ozone
treatment > rinse times. After optimization, vegetables were treated for 20 min in tap water plus 2% vinegar with o-
zone, followed with soakage for 25 min,and then rinsed with tap water for 2 min. The results indicated that removal
rates of chlorpyrifos , triadimefon , chlorothalonil and vinclozolin in 5 kinds of vegetables were 41. 14% ~75.71% ,
36.98% ~67.08% , 22.59% ~88.72% and 29. 86% ~90. 17% , respectively.
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Table 1 Recoveries and LODs of 4 kinds of pesticides

R RN /mg « kg™ 35 [E R % o
Pesticide Spiked level Average recovery RSD/% LOD/pg - L

HH Chlorothalonil 0.1~5.0 85.24 ~98.73 6.54 ~10.86 0.10

FFEM Chlorpyrifos 0.1~50 100. 47 ~101. 81 11.34 ~ 18, 51 0.40

M Triadimefon 0.1~5.0 89. 06 ~ 102,75 8.12~11.89 0.30

AHR Vinclozolin 0.1~5.0 88.90 ~92. 62 3,56 ~11.83 0.40
e ECDL A, (TF200501\05060222. D) 525 mg- kg™ AT 61.92 mg - kg HIRFIR
35 PR 9.41 mg - kg™’ o ZIAFAEH ERRALTE, 4 FhR
| e semie 2 kg N R RIA AR B, B9 £
20 B & B3Y 26.61% ~77.98% , =R LR Y 8. 10%
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Figure 1 GC chromatogram of 4 kinds of pesticides
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Table 2 Removal effects of 4 kinds of pesticide residues in cucumber

B lems EMEH/% Removal rate
A : c b wEM cwm | GEE RAR
Chlorpyrifos Priadimefon Chiorothalonil Vinclozolin

1 0 5 1 1 44. 06 19.05 87.85 46. 78
2 0 - 10 2 2 58.17 44. 29 90. 92 64. 67
3 0 15 3 3 56.21 8. 10 77.31 17.91
4 0 20 4 4 77.98 62. 86 91.20 64. 27
5 0 25 5 5 75.86 48. 10 92. 83 58.29
6 5 5 2 3 54.23 19. 05 78. 25 16. 84
7 5 '10 3 4 53, 47 40, 32 83.28 16.45
8 5 15 4 5 40. 69 30.32 86. 58 35.44
9 5 20 h] 1 70. 81 51.59 92.58 65.29
10 5 25 1 2 71.73 53.49 83. 65 62. 89
11 10 5 3 5 27.70 24.76 87.35 54,84
12 10 10 4 1 74.78 40. 87 ' 93,63 53, 68
13 10 - 15, 5 2 59. 50 30.95 91. 98 55.63
14 10 20 1 3 70. 65 45,40 75.26 42.61
15 10 25 2 4 76, 63 45.40 75.30 50. 58
16 15 5 2 2 69, 67 57.94 92,18 72.72
17 15 10 3 3 26, 61 26. 67 79. 51 43,81
18 15 15 "4 4 57. 87 33.02 87. 83 56.34
19 15 20 5 5 47. 11 45.40 93,63 70. 86
20 15 25 1 1 78.75 58.10 - 95, 25 79. 45
21 20 5 5. 4 59.83 46. 83 89. 14 -66. 44
22 20 10 1 5 47. 65 25.00 81.73 52. 44
23 20 15 2 1 67.06 14,44 89.61 52.18
- 24 20 20 3 2 65.75 49, 84 © 89,00 70. 95
25 20 25 4 3 54. 88 33.33 85. 36 61.65
CK PR B R/ mg - kg ' Pesticide residues 15.33 5.25 61.92 9.4]

H A N R BT (B min; B Sy BRI IR]/min s BEBCIAC, BIASUCIESE | min D HUSIIFIRSS, BD 1. Ye% .2 &S

W3, 1R 4. REE,S. TR,

Note:A,Time of ozone treatment (min); B, Soaking time (min) ; C, Rinse times; D, Adjuvant, i. e. 1. scour, 2. edible alkali,

3. bamhoo vineger 4. vinegar, 5. strach.
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Table 3 Differences of removal ratio of 4 kinds of pesticide residues
e k¥ LEVTS: § B ] Bk e
Pesticide Level Ozone treatment Soaking time Rinse Adjuvant
TS Chlorpyrifos 1 62.46 51.10 58.39 67.09
2 58.19 52,14 60, 64 64. 96
3 61.85 56.27 56. 38 52.52
4 56. 00 66. 46 63. 60 65. 16
5 59. 03 71.57 58. 52 47. 80
% Range 6. 45 20. 47 " 7.22 19.29
=R Triadimefon 1 36. 48 33,53 35.19 36. 81
2, 38.95 35.43 33.72 47.30
3 | 37.48 23.37 36.22 26. 51
4 44.23 51.02 45, 06 45, 69
5 33.89 47. 68 40. 83 34,72
2 Range 10. 34 27. 65 11.35 20.79
T#E Chlorothalonil 1 88.02 86. 95 83. 66 91.78
2 85. 27 85. 81 85.54 89.95
3 84.70 86. 66 86. 44 79. 14
4 89. 68 - 88.33 89.79 85. 35
5 86.97 86. 88 89,21 88.42
‘ 25 Range 4.98 2.52 6. 13 12, 65
ARF R Vinclozolin 1 50. 38 51.52 52,21 59. 48
2 39.38 46.21 51.03 65. 37
3 51.47 43. 50 47.92 36. 56
4 64. 64 62. 80 57.55 50. 82
5 60. 73 62.57 57. 89 54. 37
2 Range 25.25 19.30 9.97 28.81
£4 RUFENAEANRRRBEREEREQLER
Table 4 Removal effects of pesticide residues in different vegetables
w3 &biﬁﬂ.}ﬁﬁz‘iiﬁﬁgi/mg kg™ &bﬂféﬂkiﬁﬁﬁﬁ/mg kg ERRR %
Vegetables Residue of unrinsed vegetables Residue of rinsed vegetables Removal rates
1 )} )] v 1 | )] hij 1 i I v
%5 Kidney bean 2.98 17.13 35.83 23.37 0.94 564 404 4.67 68.49 67.08 88.72 80.03
% #i Tomato 1.46 3,01 277 627 0.8 129 214 3.10 4114 57.20 22.59 50.53
#3003 Water convoevuneus 11.71 16,74 41.67 17.48 4.15 10.55 21.84 12.26 64.56 36.98 47.58 29.86
H 15 Cabbage 4.99 6.90 27.83 33.39 0.81 2.8 9.08 6.63 7571 58.70 67.37 80.16
/N5 3 Green cabbage 15.53 5.73 81.67 B8l.67 4.48 2.53 14.48 8,03 71.18 55.90 82.28 90.17
. #5448 Chlorpyrifos; 1. ZMHH Triadimefon; l. & 8§ Chlorothalonil; V. F&KFIR Vinclozolin
£5 FAARLBFAMRBERENLR
Table 5 Effects of different treatments on removal ratios %
AL e Z R BEWH - RAR
Treatment Chlorpyrifos Triadimefon Chlorothalonil Vinclozolin
B Opened 65.75 13.49 87. 81 50.19
H#f Sealed 86. 68 69. 37 93.98 66. 91
J A4 No ozone 57. 65 8.57 87.19 28.70
#K Water only 55,48 4. 60 80. 24 15. 68

I RP PR 3 RER N T ERE,

Note; The data in the table are the average removal ratios of three replication.
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