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Effects of simulated processing on pesticide residues in spinach

and its dietary exposure assessment
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Abstract: The effect of processing of spinach sprayed pesticides in field processing stimulated in lab and
detection by GC on the residues of chlorpyrifos cypermethrin and fenvalerate and its dietary exposure
assessment in spinach were studied. The results showed that washing and blanching step could reduce 22.
6% 53.8% and 50.8% respectively for the pesticides mentioned above with recommended dose used in
field( which was 0.0388 g/m’ for chlorpyrifos 0.001 g/m’ for cpermethrin and 0.01 g/m’ for fenvalerate)

and with double dose which was 8. 5% 61. 4% and 40. 2% respectively. The air dry step could

eliminate the residue above 50% for chlorpyrifos however about 10% for cypermethrin and fenvalerate.
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The dietary exposure assessment was carried out for the residue in the fresh spinach and the dry spinach

respectively and the processing factor could reduce the dietary intake with the range from 62.1% to 76.

7% . The conclusion is that the loss of pesticide is less affected by washing and blanching and more

affected by dry for chlorpyrifos however it is on the contrary for cypermethrin and fenvalerate. The dietary

intake assessed with processing factor would be greatly reduced near to the real intake.
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Table 1  Physical and chemical character of experiment pesticide and its ADI & MRL
() -
— Water solubility/ Vapour pressure / n-Octanol / ADI/ MRL/
(mg/L) (mPa) water( log kow) (mg/kg) (mg/kg)
chlorpyrifos 2 (35%C) 2.52 5.27 0.01 0.1
cypermethrin ~0.2 1.9x10°* 6.11 0.05 2
fenvalerate <0.02(20 C) 3.7x102 6.20 0.02 0.5
1.2
Varian GC3800 1.5m x2.4 m, 2
( NPD) ( ECD) ( ) 3
HP4 (30 m x0.32 mm x 2006 9 7 ( ) 9 15
0.25 wm) HPS5 (30 m x0.53 mm x .10 13
0.88 wm); ( Philips HR2864/00/ .
BC) ; ( Anke TDL40B) ; 0.038 8.0.001  0.01 g/m’ 3
( KQ-500DE ) 1.0.2  0.55 mL 1.5 L
(101A )« 1 2.0.4
(650°C  6h 5% ) 1.1 mL 1.5 L 1
° 1.4
1.3
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: 6 L
2 95 C
30 s 20 C
; 105 C 2 h
70 C 8 ho
100 ~ 105 °C
1.5
1.5.1 GB/T 5009. 145 -
2003 ’
10.0 g
100 mL 20 mL
15 min (3 600 r/min) 5 min
30.15.15 mL
N,
10 mL
: 230 C
300 °C; N, (99.999%) 1.5 mL/min;
180 C 1 min 15 °C/min
170 C 1 min 10 °C /min 235 C
5 min.
1.5.2 GB/
T5009. 146 —2008 ’
10.0 g 100 mL
10 mL 15 min
(3 600 r/min) 5 min
10 mL 2 2%
100 mlL 30.20.20 mL
60 °C N,
1 mlL; ( 5¢g
) 50 mL - (95:5 )
50 C
N, 10 mL
: 250 C
300 C 250 C; N,
(99.999% ) 6.0 mL/min; HP-5
(30 m x0.53 mm x0.88 wm)
1.6

( Processing Factor PF)
( mg/kg)

( mg/kg) >
( Theoretical Maximum
Daily Intake TMDI) TMDI = SMRLi x Fi
MRLi MRL ( mg/kg)
Fi (kg) -
( National Estimated Daily

Intake NEDI) NEDI = 3STMRi x Ei x Pi x Fi

STMRi-Ei.Pi  Fi .
9
STMRi Ei 1P 1 Fi
10 335 g.
( Risk Quotient RQ/%) = NEDI/( ADI
x 60) x 100 ADI
( mg/kg) o 60 kg
112
63 kg
1.7
SPSS —
(LSD )
2
2.1
2.1.1
( 2 3) .
0.26.0.18  0.20 mg/kg;
1.08.0.99  0.94 mg/kgo
22. 6%
8. 5% (P>0.05),
3
0.26 mg/kg 1.07 mg/kg 1.08 mg/kg
6. 58 mg/kg (P <
0.05)
1 1
1
1. 07
5.68 mg/kg 4.11  5.26,
76.7% 71.3%



No.?2 : 139

2 ( )
Table 2 Effect of processing on the pesticide residue and its PF in spinach ( recommended dose)
chlorpyrifos cypermethrin fenvareate
Treatment sidue/( mg/k esidue/( mg/k sidue/( mg/k
B e S
Raw 0.26 £0.10 b 1 0.026 £0.011 b 1 0.36 £0.15 b 1
Washing 0.18 £0.03 b 0.68 0.020 +£0.004 b 0.77 0.30+0.08 b 0.83
Blanching 0.20+£0.06 b 0.78 0.012 £0.005 b 0.47 0.18 £0.06 b 0.50
Drying 1.07 £0.40 a 4.11 0.174 £0.077 a 6.70 2.01+£0.70 a 5.58
3 - (1SD) (P<0.05) .

Note: Pesticide residue is the average of three repliactions means followed by different letters in the same column indicated significantly different at P

<0.05 using ANOVA followed by the least significant difference ( LSD) test.

3 ( )
Table 3  Effect of processing on the pesticide residue and its PF in spinach ( doubling dose)
chlorpyrifos cypermethrin fenvareate
Treatment : : o :
B A
Raw 1.08 £0.29 b 1 0.033 £0.019 b 1 0.38+0.24 b 1
Washing 0.99 £0.08 b 0.92 0.015 £0.012 b 0.45 0.17£0.18 b 0.44
Blanching 0.94+0.20 b 0.87 0.027 £0.007 b 0.82 0.44 £0.08 b 1.13
Drying 5.68+1.32 a 5.26 0.214 £0.011 a 6.48 3.51+0.71 a 9.20
3 - (1SD) (P<0.05) .

Note: Pesticide residue is the average of three repliactions means followed by different letters in the same column indicated significantly different at P

<0.05 using ANOVA followed by the least significant difference ( LSD) test.

62.8% -
( 50%) 2.2
2.1.2 2.1 3
( 2 3) N 7d
® MRL
(P<0.05)
53.8% 61.4% 2 3; ( % ADI) 100
0.174  0.214 mg/kg 6.70 4 T™MDI
6. 48 . ADI
61.2% 71.9% . 5.58%.22.3% 14.2% .
2.1.3 MRL TMDI
( 2 3) o GB2763
(P<0.05), MRL 1 mg/kg T™MDI
MRL 0.1 mg/kg
0 ; MRL
5.58 (0.01 mg/kg) o
9.20. 7d 3

67. 8% ADI  14.1%.0.28% 9.62%
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61.02% .0.47% 16.0%; o
ADI  3.45% . C
0.11% 3. 24% 18. 4%. 77.16%  99.39%
0.14%  6.25% - 3.24% 27.73% " .
4
Table 4  Dietary exposure assessment of chlorpyrifos cypermethrin and fenvalerate in spinach
( / )
TMDI
NEDI( recommended /doubling dose )

RQ revised/( % ADI)

Pesticides
Dietary intake/mg RQ/( % ADI) Dietary intake/mg RQ/( % ADI)
chlorpyrifos 0.03 5.31 0.059/0.258 14.1/61.0 3.28/17.5
cypermethrin 0.67 21.22 0.006/0.01 0.28/0.47 0.10/0.13
fenvalerate 0.17 13.52 0.081/0.135 9.62/16.0 3.08/5.95
3.2
3
92. 4%
3.1 5% 18.5
18.5 4.03 ~9.19
14
1920 DDT MRL
o 0.2 mg/kg 0. 05 mg/kg MRL
0.1 mg/kg 2 o
; MRL 0.01.2.0
0.5 mg/kg
o Chen "
3.3
o Dhiman 0
78.6% 65.1%
84.6% 92.7% . Holland " . .
N N 76.7% +62.1%  67.9%;
o Chavarri '
21

71.3% 71. 4%  62. 8% . Byrne

N
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