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e 1 Abstract | ™

Processing factors of pesticides in milling process of wheat grain, which are consumed and imported at large
quantity were examined to establish reasonable MRL of the processed food. Azinphos-methyl, chlorpyrifos,
chiorpyrifos-methyl, fenitrothion, malathion, and trichlorfon were selected for the study according to annual
usage and the previous detection record in wheat grain. Dipping process for pesticide application was
performed in laboratory, while milling process was conducted under pilot plant system. Processing factors were
calculated by analyzing residual pesticides on wheat grain and processing products as wheat flour, bran and
red dog. Processing factors were 0.05 for azinphos-methyl, 0.06 for chlorpyrifos, 0.05 for chlorpyrifos-methyl,
0.07 for fenitrothion, 0.07 for malathion, 0.06 for trichlorfon, respectively. Recovery test was also performed
to establish extraction efficiency of analytical procedure. The recovery value ranged from 93.2% to 98.6% with
standard deviation of 0.1~0.9%.
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Table 2. MRL and the concentrations of dipping solutions

MRL for Concentration of
Pesticides wheat grain  Dipping solution
(ppm) (ppm)

Trichlorfon 0.1 12
Chlorpyrifos 0.1 6
Chlorpyrifos-methyl 6 17
Fenitrothion 6 32
Azinphbos-methyl 02 6
Malathion 8 75
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A& 5 gol acetone 100 mL-& 73t & 287 uh3ied
500 mL §2 ZatAgo] £7]31 BARE acetone 50 mL&
2 AH F geto], 1% 5539 w58 oog Bzt
7ol &713L ofof 23t Ad4: 10 mL, 74 100 mLE

5247 0leT - 827 ARl - 4TS

2t} ethyl acetate 50 mL H2.2 33 Hu} &35
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=23817 HEES dichlormethane 5 mLZ £3)8H3ich Glass
column(70 cm x 1.4 em)o] florisil (0.150~0.250 mm) 10

S hexane Q.2 &4 27 &, AR 89-g A78)T acetone
9 dichloromethane®] E3F98(3:7) 200 mLE &&A/H 7+
ot %33}11 ethyl acetate | mLE 343t & GC-NPDE A}
£3}o] Table 39 A0 BAFHc)

Malathion
A& 5 gol acetone 100 mL-& 713t & 287k vhajske] 500
mL F A T0) $7)3 ZARE acetone 50 mL 02 A|F
3t 3 glo], 2 wE3lqrh BHE A4S Rz
£7 &, 5% NaCl 200 mLE 7}5}3, n-Hexane 100 mL$}
0 mLE 23] Bujsl & %23} acetone L | mLE A&
T GC-NPDE ARS8} Table 59] 27408 BAsAT)

%4

rek

Trichiorfon
A& 5 gof acetone 100 mL 718+ 3 287} ubalsle] 500

Fig. 1. Pilot milling machine.

Table 3. GC condition for analysis of pesticides in wheat

Pesticide Chlorpyrifos, Chirpyrifos-methyl, Fenitrothion, Azinphos-methyl
GC System Agilent 5890 GC
Detector Nitrogen-phosphorus detector
Column DB-5 capillary colummn, (0.53 mm id x 30 m)
Detector : 300C
Temperature Injetor  : 250C
Column : 50°C (5 min) — 20 C/min — 160 T (5 min) — 30 C/min —> 280 T (5 min)
Carrier @ Nz 10 mL/min
Gas flow rate Makeup : N, 20 mL/min
Fuel : Hx 3.5 mL, Air 105 mL/min

Splitless  injection Mode
Sample size 1.0l




Table 4. GC condition for analysis of trichlorfon in wheat

5% THAL B 9T 73

Pesticide Trichlorfon
GC System Agilent 6890 GC
Detector Nitrogen-phosphorus detector
Column Ultra-1II capillary column, (0.25 mm id x 60 m)
Detector : 300C
Temperature Injetor  : 250C
Column : 90°C(5 min) — 15 T/min — 200 C(5 min) 20 C/min — 280 C(5 min)
Carrier  : N» 1 mL/min
Gas tlow rate Makeup : N; 59 mi/min
Anode purge : Nz 6.5 mL

Splitless  injection Mode
Sample size 1.0

Table 5. GC condition for analysis of malathion in wheat

Pesticide Malathion
GC System Agilent 5890 GC
Detector Nitrogen-phosphorus detector
Column DB-5 capillary column, (0.25 mm id x 30 m)
Detector : 300C
Temperature Injetor : 250C
Column  : 150C(2 min) — 10 C/min — 220 TG min) — 50 C/min ~> 280 C(7 min)
Carrier  : N» 1 mL/min
Makeup : N; 29 mL/min
Gas flow rate Rl 35 ml

Air 105 mL/min

Splitless injection Mode
Sample size 1.0
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Table 6. Recovery and LOQ of pesticide in wheat

.. Recovery Quantitative limit
Pesticides %) (mg/kg)
Azinphos-methyl 932 £ 0.8 0.05
Chlorpyrifos 955 + 0.9 0.03
Chlorpyrifos-methyl 96.6 £ 0.5 0.01
Fenitrothion 974 + 0.1 0.03
Malathion 98.6 £ 0.5 0.02
Trichlorfon 94.5 + 0.8 0.02
71o1M ] FaFeFe Il ol F U matixE T3t
AEWALOD)E + % o7]d] 38 Fsiolch
RSO
o] 2} wo] wek AR 5 azinphos-methyl, chlorpyrifos,
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Fg, 2. Chromatogram of 5 pesticide standards analyzed by GC-NPD with DB-5 column (trichlorfon,chlorpyrifos-methyl, fenitrothion,

chlorpyrifos, azinphos-methyl).
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Fig. 3. Chromatogram of control sample of wheat.
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Fig. 6. Chromatogram of dipped wheat after milling.
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Fig. 7. Chromatogram of wheat dipped in malathion after milling.
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Fig. 8. Distribution of pesticide residues in wheat grain abd the processed wheat products after milling of dipped wheat grain.

Table 7. Pesticide concentrations in wheat grain, dipped in

pesticide solution

75 ppm, trichlorfon 12 ppm F%£2] 3 Hx Mol 2417t A
Aal, FeolA 29 Az F 4 5o ARFE HHY

Pesticides
Azinphos-methyl
Chlorpyrifos
Chlorpyrifos-methyl
Fenitrothion
Malathion
Trichlorfon

Concentration (ppm)

4.03 = 0.90
1.23 + 041
991 + 0.38
62.16 + 0.11
11.05 + 1.24
2.10 + 0.36

Ait= Table 73 29Tl Y 2 wopniare
methyl 4.03 ppm, chlorpyrifos 1.23 ppm, chlorpyrifos-methyl

azinphos-

9.91 ppm, fenitrothion 62.16 ppm, malathion 11.05 ppm,
trichlorfon 2.1 ppm ©]3ith

aj
&

Wi A HESY RME 32 EAURY

x| Yol sATRY

%34S azinphos-methyl 6 ppm, chiorpyrifos 6 ppm,
chlorpyrifos-methyl 17 ppm, fenitrothion 32 ppm, malathion Azl

Yo ARFH s ibEE A7l 94, TES AT
AEQ WIS 5 SARBLE Table 87 20 FANA 5
oplE 1.87~87.31 ppmo| FEE|g o] hEo A 168~
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9] 22 HAE 7999 FA FEof ARH
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Table 8. Pesticide concentrations in wheat bran, red dog and flour

Concentration (ppm)

Pesticides

Wheat bran Red dog ‘Wheat Flour
Azinphos-methyl 6.31 £ 0.85 5.07 + 0.89 0.20 = 0.03
Chlorpyrifos 1.89 + 0.16 1.63 + 032 0.08 + 0.03
Chlorpyrifos-methyl 1544 + 1.44 13.35 + 2.60 0.49 + 0.00
Fenitrothion 87.31 = 3.67 81.26 = 8.84 421 £ 0.05
Malathion 1748 + 1.54 16.04 + 3.77 0.76 + 0.22
Trichlorfon 328 £ 029 143 + 0.14 0.13 + 0.00

Table 9. Pesticide processing factors for wheat flour

Concentration (ppm)

Pesticides - Processing factors
Dipped wheat grain Wheat Flour
Azinphos-methyl 403 £ 090 0.20 £ 0.03 0.05
Chlorpyrifos 1.23 + 041 0.08 + 0.03 0.06
Chlorpyrifos-methyl 991 + 0.38 0.49 £ 0.00 0.05
Fenitrothion 62.16 + 0.11 421 + 0.05 0.07
Malathion 11.05 £ 1.24 0.76 £ 0.22 0.07
Trichlorfon 210 £ 0.36 0.13 + 0.00 0.06
of AAEE AR e, L

HF A WRN=
chlorpyrifos 0.08 ppm, chlorpyrifos-methyl 0.49 ppm,

azinphos-methyl 0,2 ppm,

fenitrothion 4.21 ppm, malathion 0.76 ppm, trichlorfon
0.13 ppme} A& 9k

HiZol 2t LRl zof 7183AS
Azinphos-methyl % 63 5oF% L4 59 5%
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stel 92 WA 3 SORIRFS Hastel, WiRol o}
Z}»Ealz—O. E0]0] oS0 2 Vo] ASa UrlEo)
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5o50) 7FgAL
o] 0.05, chlorpyrifos, trichlorfono] 0.06, fenitrothion,
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AEE Bl YR 7RE AR 5~T%7F A=rt dotb 9
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ol BHo) B=shA YEEo] Lt 558712 104
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