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Removal of Two Pesticide Residues on Spinach by Several Home Processing Procedures
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Abstract: The chlorpyrifos and cyhalothrin residues on spinach were determined after home processing procedures. The different processing
methods were compared. The results showed that rinsing with clear water could only remove 19.09% of chlorpyrifos and 9.66% of cyhalothrin,

and waterlogging for 10 min could eliminate 70% of chlorpyrifos but 20% of cyhalothrin. Increasing waterlogging time couldn’t increase the e—
liminating rate for both of the pesticides. Waterlogging with boiling water for I min could get rid of more than 50% of chlorpyrifos and 20% of
cyhalothrin. Three detergents were tested and the removal effects were not satisfying. Cooking is the best way to remove the pesticide residues

on the vegetable with eliminating rate of more than 50% for the two pesticides. The daily intake (ng*kg™*d™) of the pesticides can be estimat—
ed according to the residue levels of pesticides on the vegetables together with the amount of vegetables consumed, and the potential risk con—
suming the polluted vegetables could be assessed. The assessment result showed that the acceptable daily intuke (ADI) of the pesticides in
eastern countries were higher than those in western countries. It’s found that the ADI of chlorpyrifos was higher than that of cyhalothrin.
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FE AR R R], 235908 2 1.3.5 .10 min, 7887 HT F
SRR KT o

LSBT ER CE B EoimE, FH 10 mlL
I 20 g BESEFE MBI 30 s, SRIGTNA 10 mLL 7815
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Table 1  Recoveries of samples fortified with different concentrations of the two pesticides

FREF: WMy - kg [l /% gl %% A5 R HICV Y%
TEHLIG 0.01 95.2 99.4 98.5 97.7 221
05 98.6 103.2 102.4 1014 246
1.0 97.8 100.3 9.5 98.2 1.93
=S 0.01 108.9 102.4 99.8 103.7 4.69
0.2 98.7 9.8 102.7 99.4 301
20 98.6 1011 104.2 101.3 281
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min B AT LERFEIEME 509, =S AT EEHEELF
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Table 2 Effect of different immersion time by water on elimination of the pesticide residues

HRE Aok Eimg - kg’ B R %
Ed =R AT AL RS E S
pagiit 372 3.70 — —
¥ 5 min 1.66 3.30 55.38aA 10.81aA
¥ 10 min 112 2.99 70.00bB 19.19aA
i 15 min 0.93 2.88 75.00cC 22.16bB
¥ 30 min 0.89 2.89 76.08dC 21.89bB
¥ 45 min 0.91 2.88 75.53dC 22.16bB
1230 60 min 0.89 2.87 76.08dC 22.43bB

il LSD 0T, RS AR R ING Bl 5925573 W3, RRIR G 30 19257 B3

Note: Values followed by different small letters are significantly different at 5%, capital letters are significantly different at 1% based on LSD method.
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Table 3 The elimination rates of the two pesticide residues in spinach by flushing after different soaking times
. 2 E/mg - kg ! B SR %
JRE Ty A2 EImg - kg A B RBRRI% _
Edu RS A T Ed RS A SR
pApiist 372 3.70 —
K PYE 3 min 3.01 334 19.092A 9.66aA
it 5 min f5 pivk 3 min 148 3.09 60.220B 16.49bB
Vi 10 min 5Pk 3 min 0.89 2.82 76.08cC 23.78cC
Vit 15 min 5Pk 3 min 091 2.62 75.53cC 29.19dD
¥t 30 min 5Pk 3 min 0.89 2.65 76.08cC 28.38dD
Vit 45 min 5Pk 3 min 091 2.61 75.53cC 29.46dD
Vil 60 min J5 Pk 3min 0.88 2.59 76.34cC 30.00dD

T3 LSD 2T B SRR NG FE Sy 5928 5 W3, R RIS 50 1928 5% 3%

Note: Values followed by different small letters are significantly different at 5%, capital letters are significantly different at 1% based on LSD method.

R4 KREARREX AN A AT BRI EBRIER

Table 4 The elimination effect of two pesticide residues in spinach with different immersion frequency by water

25y o kg Ve R O
AR A AL EImg « kg A BIERREI%
d — G Ed —IREUR A
POl 372 3.70 — —
it LR CRRK 15 min) 0.93 2.88 75.008A 22.168A
Wi 2k (R 15 minD 0.91 2.87 75.53aA 22.43aA
Wil 3% (REK 15 min) 0.59 2.85 84.13bB 22.97aA
=il 4 % CREK 15 min) 0.54 2.84 85.48bcB 23.24aA
Wil 5 IR CRER 15 min) 0.53 2.85 85.75cB 22.97aA

T W3 LSD 20T B S R R ING 5 R 5928 5 W3, R RIS 500 1928 5% .35

Note: Values followed by different small letters are significantly different at 5%, capital letters are significantly different at 1% based on LSD method.
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Table 5 The elimination effect of three kinds of detergent on the two pesticide residues

D . -l < [§4 322 /0,
LRE RZGRIEIMG kg LBRFI%
A R SR du AR A
o} HE 372 3.70 — —
0.2%4: f Sy R 252 3.25 32.26aA 6.59aA
0. 290 AR 254 2.86 31.72aA 22.64bB
4.0%~5.5% K W — AL N BERY 242 2.69 34.958A 38.68cC

W3 LSD 20T, B SRR NG FRE S 59285 W3, R RIS 500 1928 5% 3% .

Note: Values followed by different small letters are significantly different at 5%, capital letters are significantly different at 1% based on LSD method.

Fo RABARDEOERUR
Table 6  Effect of different immersion time by boiling water and fry boils on elimination of two pesticide residues in spinach
NN AP Img -+ kg SREI%
RRE ' ARZHRPEImg « kg : LBE%
REFEI EX kel RESEI Bt
ARAEH 13 3.70 — —
Pk 1 min 0.62 2.89 52.31aA 21.89aA
WK 3 min 0.56 2.45 56.92aAB 33.780B
Ph/KEIL 5 min 0.47 2.38 63.85bBC 35.68cBC
Pk 10 min 0.37 232 71.54¢D 37.30cC
W 0.45 181 65.38bc 51.08dD

T 3l LSD 347, BUP R AR NG TR 5%28 5 35 ARG PR 1922 5% B3

Note: Values followed by different small letters are significantly different at 5%, capital letters are significantly different at 1% based on LSD method.
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FE Bl SR 1 2 A ) BRI, T A 247 14 4 ) B T ]
YEPIASIRTIT 5 o WIS R 3, AE TSRy B AR~ 5 10
K 7~8 d, ZHAFMERAE 2~7 d Z B 7R A= R
I FIVEIRAE S R L 62 7 d Je B 38 AR BR A S
WREAE 0.8 EZEFEH )~3.5 mg kg™ GZERM P12
1], = A FAGBETE 0.02~0.06 mg- kg™ M2 [H] ., HRPEA
IR E I SEL, B EH R WEESRAE K TR 15 min /5,
FEPYE 3 min 26 2B H P A R A0 A — 4 SR U3 TR
H L BR 2570 R B JE W 75.53% . — HCA A R
29.19%; % JEF Kb & 1 B Ve L FRAR A HHE A T
Az 2 AT A A 1 45 TR B A A vh R R N8 A B S A
TR B N B PH s SR AR 1 d5e KA 2

0, AR A ANEERXTR A A R =HEA
Bt b S T AR 2 BR B (1 - T TR R BRR k1 -1
AR AR B A R AR 7,

MFZ 7 AT, EAR = S A TR HL R AU
BB ARG ARG AR 25 AL T 32500 10 15
DA o 3l = U TR e B S L 1% 6 FH 57 o
FBR B A i /N TR0, HAESE 32 LAyl
WAL FR AL , R it REEIS B G, T ik A AR
RRZFRAE RN, WNEPIERAT LA TR 5
FOXTEE S H8 A 5 T A b DX NHE, PR A 24
EOE YNSRI E DO R =T 8l Uiy &) AW LN I N
60 kg 5 ADI {H FL A il AFS H - 7 3% [ A 1 B 45
Farf e G R A B, AR A B T ) KO-
ADIEM 5%, —FATAGHE 5 ADI I 0.25%,
FHELZ T, AR BT AL 24, L,
AT DATA A B AR 245 2 4 (o ) o DU 8 A 2 T o 2 3 68
FHE BB S0t B e .

4 ZEig

TERFEAL B, A 25 RESLIHA = S S S R AE
e A S KR HAR 2 2 e R A, R
Kb =R TR A BRI 2 4 g5 ADI
HRY LR, SR Eb R L RPN A 24 28 0d S0 b
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Table 7 The intake of pesticide residue by human from the diet in different regions
§ o I o i )\ o= ,,/‘,I_L/ .d-l
HERI Ee B HeSRBEU g - o BN IR img

md =R SR A T

bty 191 0.01~0.06 0.001~0.004
RIg 310 0.02~0.09 0.002~0.006
iy 171 0.01~0.05 0.001~0.004
i 400 0.03~0.12 0.003~0.008

JE B IS AR 1) 8 55 P4/ D 5 L 3 SR 52, B 1Y
I R Ay TR RS LAk B E’J?‘J‘/%Z~01‘E%E
ARG TE B[R] B FRAR R, 4 AR 2 A B () LA =7
ﬁ% HES BN T, R #/\AMSE’JZ@E%’%
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