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Research of washing effect of five pesticide residues
in vegetables by different detergents
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Abstract: In order to make out a simple and feasible way to remove residual pesticide in vegetable, the effects of
different washing detergents on levels of five pesticide residues and vitamin C damage rate in vegetables were
studied in the simulation system.By washing five kinds of pesticides in romaine lettuce and spinach with tap water,
2% salt water and 2% NaHCO, aqueous solution respectively, the pesticide residues content in vegetables was
measured by gas chromatography and the vitamin C content was measured by ultraviolet spectrophotometry.The
results showed that the average elution rates of avermectin by tap water,2% salt water and 2% NaHCO, aqueous
solution were 26% ,51% and 42% respectively. The average elution rates of chlorothalonil by tap water,2% salt
water and 2% NaHCO, aqueous solution were 54% ,68% and 64% respectively. The average removal rates of
trichlorfon were 13% ,23% and 25% respectively.The average elution rates of chlorpyrifos were 26% ,35% and 43 %
respectively.The average elution rates of beta-cypemethrin were 15% ,24% and 29% respectively. The average
damage rate of vitamin C were 15% ,19% and 20% respectively. The effects of salt water and NaHCO, aqueous
solution were better than tap water alone and the damage rate of vitamin C were low.So salt and NaHCO, these
two detergents could be used as effective methods to remove the pesticide residues in leafy vegetables in daily
life.
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Table 1  Avermectin residues in vegetable samples
after washing and elution rate
FEHh \ Xxs ph S
b3 77 5
AR (ng/'g) (%)
ANk 2.99 +0.05* -
; K 1.75 +0.08" 41.47
2% K 1.38 £0.06 53.85
2% NaHCO, K 1.34 +0.04" 55.18
ANk 2.74 +0.04" -
. K 245 £0.02" 10.58
2% kK 1.44 £0.03 47.45
2% NaHCO, KW 1.95 £0.07° 28.83

T - EAR A [R]— b Al [ Ak 817 202 [ ) S 25 1k 0BT, AN TR 5
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S PR B G T 3 55.18% 28.83% , P-4
VEILASAE 42% iAo =i U 70 Y4 B8 o 35 AR AR 5
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AN it ol S v Bl 44 TR 238 BRI O 22 5% o
23 ARBRFINERFHIEHRE

T B ( Chlorothalonil ) J& — R BE 81 ) ™ 1% % B
BRAR LY, iz B T B3 R AR Z AR
I T I BTG, 298000 1K W) B TR R iR S — PR
Bl AR R GE , IO T K, AN T SR e, JC I8 kv,
fiE i S YL (o (AR IR 28 A1 DNA W24 0 SR R 819 6
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Table 2 Chlorothalonil residues in vegetable samples

after washing and elution rate

T . XEs RS
wp PRI (ne/e) (%)
ANk 270.41 £5.77° -
. K 145.93 +2.84" 46.03
R 2% kK 104.89 +2.98° 61.21
2% NaHCO, /KW 111.01 =1.60° 58.95
Ak 347.86 +4.44° -
- HK 133.58 +2.90" 61.60
R 2% itk 84.51 191" 7571
2% NaHCO, /KiFW  106.68 +2.24° 69.33
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e SR AR B Y H T TE 46.03% .61.60% , ST HJ e
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e R EE 1Y H T 61.21% [75.71% , 7 Y44 I Z A
68% 747 ;2% NaHCO, /KM GRE T 43 R LA 38 .
WA FR B E S 58.95% .69.33% , SF- Uk i
TE 64% JoAy o Bdn i 3 MRS T 2R W, = A el
g i 2 BRI S T AR B B R, 2% B ER K
Xob T BT BRI R e fd: . Zhang 25V BFFE R, 4
WK 2% 6% 10% (1) NaCl %:%¢ 10min 7] D) 2545
I 27.7% (48.2% .68.8% [T H I, X W
7T PR TR R B T B2 R i 2 W5 R R
2.4 XEAHAYERBE

HCE W1 ( Trichlorfon ) J&—FIREE T35 B A MLk
L 21| I L R = B2 A T N by e IR B o 2
ZW R Al BRI TR, PR E , IR R 2% A4
T Gy K, s 0 il A0 B T T, 0 PR 28 2R B T B 3R
HLP o SRHAS R 9 v 0 Ve 4 e, A R S v B
5% B B AIVE I 2R AN SR 3 FroR .

R Sz se s S m] A, W K B v BT LA B 2 A
e EFRTPERE ECH B 9.21% .16.05% , P YU
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Table 3 Trichlorfon residues in vegetable samples

after washing and elution rate

FE i . s Pe
AR 5
4k * (pe/g) (%)
ANk 8.36 +0.21" -
. K 7.59 +0.23" 9.21
2% Bk 6.77 £0.22 19.02
2% NaHCO, /KR 6.27 +0.18¢ 25.00
Ak 18.75 +0.86* -
e HK 15.74 £0.74" 16.05
2% Bk 13.87 £0.58 26.03
2% NaHCO, KW 14.22 £0.56° 24.16

2.5 XHFEEHEHIR

FESLWL( Chlorpyrifos ) J& R AFREVEA AL B,
HA BT oS 2R AR, XA N R AE
AR BRESE ASR L 22 A L g R ) e 2 1 g T Ly
BHARGFBI . YR T3 PR e, Bk
W, o3 A TR LR ODE L OBRUIE AF AR E, o AR E R
PEP S SRIHAS R30I UE 4 i, AN [H) 3 v 75 6 it
B 5% B R RNPE B R a3k 4 P

4 UEURAL IR SRR SR TR ALY 5k B IR A
Table 4  Chlorpyrifos residues in vegetable samples

after washing and elution rate

B - X*s e
spg R (ne/e) (%)
AV 20.93 +0.77* -
e Tk 18.65 +0.44" 10.89
ER 29 frEhok 16.87 +0.54° 19.40
2% NaHCO, /K¥H 14.48 +0.26" 30.82
AV 16.98 +0.58* -
I K 9.9 £0.16" 41.70
R 29% frihk 8.28 +0.41° 51.24
2% NaHCO; JKiE 7.53 +0.24" 55.65

Fh SEB6 &8 S AT g0, A W K Pk BT A SR 2 A
3 PSRRI 10.89% (41.70% BEAEWE, SE PRI
FRIE 26% FeAv ;2% B E KPR U] 43 9 I 22 A= 3%
S ER B 1Y 19.40% (51.24% BEFEMR, S AP0 I R A
35% 2247 ;2% NaHCO, 7K % M8 6 4 v1 43 5 Bk 2= A
TR ER R 1Y 30.82% 55.65% BB, I BET
B 43% Lot o B e W T R I, SR T
FiilBe T o U R S R YU R o i = D i
LRk U ORI e = e AR (B GE= A U iR
YV R AR T BT 4 56 M E s, MRSk, 2%
NaHCO, 7K Wi X il 25 i B B8 W92 1) 1k 74 50 SR I 2 o
WFE Y BRI R L 3 K A 5% NaHCO, /K=
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9 10min JEPEH, X0 H W o 2 6 WG Pk I A 0 5
31.6% F1 33.8% , iX F2 B[R] Fh i e 7 X0 A W] i 32 vh 8
SEWR PRI 28 AN [R] , 355 1R 700 A% vk B2 UL AT BB 23 52 e vk
WRCR .
26 WEHEEFEERIR

e RS B 1R ( Beta— cypermethrin) J2&—Fh LU oy
BHTRZIE A HOGR, A 0 P Es v, HA il S AN S BEAE
FHE) T R R P, S TR VA AR AL (B SE R AR
FAAEZ A L a0 FE B Y B EAA R, AZE
A2 5 R BRI SRR G, R IR 2
B4 GHE AR T IR R AE v B R Pk A
BHASsE o RAASRNE VEFRIBE TS , A RS A s 28
SUEBENR R B R RN R 5 Fs .

£S5 RIS
PR ACARATRR 7% B BRI
Table 5  Beta—cypermeihrin residues in

vegetable samples after washing and elution rate

B , Xts I AES
I (ne/e) (%)
ANk 4.07 £0.06* -
. K 3.71 £0.12" 8.85
R 2% FrhK 3.12 +0.11° 23.34
2% NaHCO; /K # 2.84 +0.12° 30.22
Ak 4.62 £0.17° -
- THK 3.61 £0.16" 21.86
R 2% frihk 3.45 £0.16" 25.32
2% NalCO, KM 3.350.14° 27.49

Fh ST 45 SR T 0, R K P RT LA 43 S s 25 4k
S DS B B Y i SRS A6 TR 8.85% \21.86% , oF
WJURIEAAE 15% ZoA752% B EL K Ve H AT 43 0 Bk 2 4
S SR AR B ) i RS 28 B 23.34% .25.32% ,F
YU AR AE 24% Fi45 32% NaHCO, /KW B 1% 7T 47
SR J< A 32 T 3 A Ak BE B0 T B AU A8 TR 30.22%
27.49% , IV B AE 29% 4G . —APIEvE AE
SEREAR T2 P B B A0 T R S A 1 L (B X e s AU
B T B4 T 247 10 A 2R R T ) 44 1 2R L PR O RN B AR
SR, = Fh 7 T 70 % S v v i R 2 TR 1
VERIRJE 2% NaHCO, 7KIE W > 2% EEK > K,
i 2% ErEh /K 5 2% NaHCO, 7K 1% X 357 352 1 P 43K
RIwEMEES.

2.7 AEFBEFIXIHELESE C B9HIF

YeA 3 C ) AL T 8RR R FEE e i, Jg oK
e R 2R, AR D S AR RGO T P TR
EALEE, Rk AR 4 A 3 C 192 FR TR it
SR TR ER TR YA 2R C W B RS FE PR R T
AR R R D i Z C R g, (AN [R5 v
B S 4R 2R C IR g RN 6 iR,

PR S48 S nT g, F W K e xT A2 38 R R Y
A2 C S 3539 h 13.95% 15.77% , -1 45
RFAE 15% ZE47 ;2% B ER K BRI A2 TSR T Y
A3 C BRI 43518 8.35% 30.53% , K-tk
HRIE 19% Je 47 32% NaHCO, sK 96 A 3 3 25
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4= 2R C I R 555128 28.14% (11.26% , -1
WRHRAE 20% oAy o BRI UL, —Fh i e 77 X it 352
i 2 C SRS 2% NaHCO, /KIEWK >2% £
FhoK > WK, BLXT T AN [ 09 88 32 3047 A4H [A] i 16 4 Ab
B, HAE A R C iR R WA E]

#6 VRIFAFEH RS TPYELER C S ESIAR
Table 6

Loss rate of V. in vegetable samples after washing

FE i . Xt iR
A HE T 2 ;
V3 > (mg/100g) (%)
Ak 17.41 +3.00* -
e Bk 14.98 +3.03" 13.95
2% ik 15.95 £2.10 8.35
2% NaHCO, /KIEW  12.51 £3.21° 28.14
AWk 18.84 +2.81° -
. K 15.87 +1.97* 15.77
2% BEK 13.09 £1.03 30.53
2% NaHCO, /KA 1671 +1.79" 11.26
3 #ig

SCGE R L B, AT Ve T A R R R SR Ty
ARLGFREH o AT PR P B9 AR 250 i vh FLam R Y Y
AL B B 0 F AT B TR R R Y, (EE TR R R A 2
At A5, =i YR X i SE i 5 Rk 24 i S Xk
WA HE D0 0 R > BT4ER 3R > BEALIf > @ 2050
AGTE > W LI /K (2% B K AN 2% NaHCO; /K
ORI 25 v 5% BR A 24 1Y 7 24 U I % 45 ) 0 27 % |
40% H1 41 % WS 4E 2R 38 C Y7452k 3 5 51
F 15% 19% 1 20% o X B IR 2% 13Kk s #
2% NaHCO; 7KW BE & B 25 i 358 vh AR 5% 19 35O 22
T R FVE RS0, BXT S 4i 4= 3R C iRk
WAEHEN . B S5 NaHCO, J& H H AR I 5 & i, 13
YERIME 2317, 2 Lk, SR H 2% fr kel 2%
NaHCO, /KIFWPETR , 7T 1E LR BE 161 552 8 77 i3 i R i)
AL BI 5L B, S — Fh S35 1 Ve b = 1 B Uf
7o
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