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Optimization of Determination for Pesticide Residues in Vegetables
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(1. Shandong University of Technology 2. Binzhou Institute of Agricultural Machinery)
Abstract

The optimization of determination for organophosphate pesticide residues in vegetables was
studied. In the promise of higher sensitivity, a new low cost reagent components, whose dosage of
acetylcholinesterase ( AChE ), substrate and chromogenic reagent were 3/4, 3/4 and 1/2 that of
original components respectively, thus saved cost of reagent. The result was achieved through
contrastive test. F-test proved that there was no significant difference between adjusted components
and original components. The lower limit of determination of adjusted components to three pesticides is
omethoate 0.37 mg/L, trichlorphon 0.09 mg/L, dichlorvos 0.035 mg/L, which is consistent with
those of national standard rapid determination method.
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R BE < K A OOk 7R oA 510 mL
UMK TV, AP A 32 mL $2 UK, B
WA 2.6 mL $2HUE, IR INA 2.6 mL 251
Ko 25 EHEAE 2.5 mL 2 BOK T IMA 0.1 mL
A 0.1 mL & @7, 30C 55 4% 15 min, 2R J5 i
0.1 mLEY), TP 412 nm b He o, B EAE
2.5 mL RFEWFINA 0.1 mL AN 0.1 mL
A, 30 8555 15 min, K50 0.1 mL EW, T
Pk 412 nm b,
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AR R T, A AN TR) pH {8 /9 5 2 R 7%
WAEER, 250 1.04 mg/L AR BRIFIK ., X5
SRR 1 R o IR A R R, IR
MR ZRTE pHAE A 8 B 11 il 58 Jge /5y , AH ] 5 3 vk FE
PR 247 5 VRORT T P 4110 o) 25 18y, T30 D A R 19 S o
R, Bk, DR ay 55k pH (8 8 By #E IR
LG AR PR B
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Tab.1 Effect of pH on inhibition rate(» =2)
pH {H

4.8 5.9 6.9 8.0 9.0
FTHRE K, 0.0714 0.0320 0.1267 0.1540 0.056 1
REFPFE K, 0.0691 0.0287 0.0684 0.0512 0.0920
MHE Y/ /% 3.2 10.3 46.1 66.8 30.1

*2 EBRAEXFMHEZNE(2=2)
Tab.2 Effect of enzyme dosage on inhibition rate( 7 =2)
‘: N Q/
2% B0 R /2 /mL
0.10 0.15 0.20 0.25 0.30

FTHFE K, 0.0297 0.0451 0.0871 0.1250 0.1431
RAPFE K, 0.0145 0.0223 0.0420 0.0615 0.071 4
kR Y /% 51.2 50.6 51.7 50.8 50.1

IS SRR, B BT BRI, 25 VA
SRR ETHE S HM G R BCA W 8
A, RPRRIG AT LIS 0 R AR (AR B 7 2
RN il
2.1.3 JEYH=

15 DR IC 7 BRI RS e e, Tk R 2 O e
T 40% , S A5 AAS s A2 0 0.926 mg/L HY
SRR, AR BOBAE R o I IRE R ANEE 3 s .

x3 EVHAENMEIRIIE(n =2)
Tab.3 Effect of substrate dosage on inhibition rate(» =2)

JRA4 I /mL
0.10  0.15 020  0.25  0.30  0.40
ZHME Ky 0.0754 0.0991 0.1235 0.1368 0.1410 0.145 1
RERFE K, 0.0395 0.0461 0.0653 0.0681 0.0699 0.0711
MHE Y/% 476 534 4.1 5.2 504 50.9
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JECTT B SR ) RS e R, T R R 2 O i
B J7 1 40% ;4250 0.926 mg/L AR, 42
WA o EEA R IR 4 PR

x4 REFNASHMERZM(n=2)
Tab.4 Effect of chromogenic reagent dosage
on inhibition rate(» =2)
250 A /mL
0.10 0.15 0.20 0.25 0.30
ZHAME K, 0.1013 0.1069 0.1035 0.0998 0.108 3

KRR K, 0.0510 0.0524 0.0517 0.0488 0.054 1
MK Y/%  49.6 51.0 50.0 51.0 50.0
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BRI RSN IEE T 12, R4 05 b AR
3 5T VA B ) SRR R TR (43 51 1.856 mg /L.
0.926 mg/L 1 0.463 mg/L). REF17# 2 41
(n=2), IECIRIGHZEKFEMWZE S P,
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Tab.5 Table of factors and levels of orthogonal experiment

KV BHEHIE MO RPIEE D SRR R RRE N /mg-L !

1 SR BT TR 0.5

2 JREy 34 JRAy 3/4 1.04

3 FREF 120 JRECT 12 1.856
FVETT RS ETA R IR R UNER 6 s

IR AR R, X T [l — Bk A 2, AN JR] I
FIRCTT HAM ] A AR AT, PRI, 72 I 2 %
T 2 BIRT B T, 58 42l LR AR 3 ARl 70] A4 T 4 o %
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x6 ARBERMEYASELLAIILE(n=2)
Tab.6 Comparison of chromogenic reagent dosages(n =2)
F5 —M D% N Ky K, Y /%
1 1 1 1 0.1251 0.081 6 33.8
2 1 2 2 0.0816 0.0405 50.4
3 1 3 3 0.077 1 0.021 5 72.1
4 2 1 2 0.0663  0.028 5 57.0
5 2 2 3 0.0595 0.0196 67.0
6 2 3 1 0.042 1 0.030 6 27.4
7 3 1 3 0.040 1 0.014 6 63.6
8 3 2 1 0.0352  0.0255 27.6
9 3 3 2 0.0363 0.0179 50.7

TARZER B PO A A 2R, 3 Y = 50% B
HE Y BAIXT R ZE/NT 10% BieT, R4 Ky >
0.062 Bpyh 22k, Frlh, IECIE P50 1.2.3
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Tab.7 Precision contrast between adjusted components and original components

SURA PR /mg- L

Ko
0.463 0.926 1.856
UG EES) SIS JHEERT Y /% ARSE Y/ % VAFERT Y /% TG Y /% PHEERT Y /% JARSE Y/ %
0.126 8 0.087 9 33.4 32.7 49.3 51.3 71.7 73.1
35.3 28.9 52.6 54.4 74.4 74.2
30.3 34.2 51.6 53.9 72.7 75.0
29.2 29.8 52.9 55.2 75.3 72.5
36.4 27.7 48.6 50.8 73.6 75.7
35.4 28.8 53.3 54.3 74.2 73.6
32.6 30.1 53.0 53.6 75.0 76.2
34.0 34.9 49.6 54.0 72.0 73.7
36.8 34.3 52.3 50.9 73.8 74.9
37.3 33.6 51.7 54.2 72.2 75.6
BIfE 34.1 31.5 51.5 53.3 73.5 74.5
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Tab.8 Lower limit of determination of adjusted components
% 1 2 3 4 5 6 7 8 Bk
B K, 0.089 2 0.0855 0.084 7 0.0859 0.087 8 0.084 1 0.089 8 0.083 5 0.086 3
THIZE Y /% -2.20 -0.93 1.85 0.46 -1.74 2.55 4.06 3.24 0.91

AT AR SA A b 24 s T B
2.4.1  ZURFARI R

2272 ,0.5 mg/L AR HIE K 31.6% ,
KT 23.0%, 1 0.125 mg/L B4 AR 51 301 2y
16.3% L E AR LR e &l e TR N
0.37 mg/L,
2.4.2  FE RARRINRR

el — R AN EE AR 2R MERS I, DU 15 min
PRIKT 2 T RELA T T P 0 1 238, AT 2 (e =2)
RIGLE AN 9 Fis,

*9 FAEREREREHRBRAMEIE(n=2)
Tab.9 Inhibition rate of different concentrations

of trichlorphon (7 =2)

B HUR R /mg - 1! RAGFE K, WHR Y /%
0.018 0.040 3 10.4
0.036 0.039 9 16.0
0.072 0.038 7 19.4
0.108 0.2330 37.8
0.117 0.0227 52.8
0.414 0.014 0 70.8

37.8% >23.0% >19.4% , fir L& i Ha A i
ERRTE 0.072~0.108 mg/L Z[a], {4 K24 N
0.090 mg/L,

2.4.3 TR A AG I R
el — RN EECL AR 25 PR MERS IR, DU 15 min

AR T JIEL T Tl 1 40 1) 238, S AT 2 2 (e = 2)
I LSRN 10 Pis
F10 AEREREFHRBRIIMGEZE(n=2)
Tab.10 Inhibition rate of different concentrations

of dichlorvos

FURL BRI /mg- L' RAFHR K, MR Y/ %
0.032 0.0313 18.9
0.048 0.0237 38.8
0.096 0.016 3 57.7
0.136 0.0150 61.2
0.176 0.0113 70.7

H12E 10 AT LA Y, SR i e & e R PR AE
0.032~0.048 mg/L Z[A] 5214 0.035 mg/L.
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