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Change of the Concentration of Pesticide Residues in Pepper Powder by

Storage Temperature and Storage Period
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e i Abstract | ™y
The purpose of this study is to examine changes in the pesticides residues in pepper powder by storage
conditions. Analysis of pesticide residues was performed using multiresidue analytical methods and the number
of pesticides detected from 60 pepper powders was 7 pesticides such as cypermethrin, fenvalerate, kresoxim-methyl,
chlorpyrifos, chlorfenapyr azoxystrobin, tebuconazole. The concentrations of cypermethrin and tebuconazole
were exceeded their maximum residue limits (MRLs). The degradation patterns of pesticides at -5C were
compared to those at 20T and 4C. Without reference to storage temperature, degradation rates of azoxystrobin
and fenvalerate were above 80%. Degradation rate of chlorpyrifos was 47% at storage 4C, 20C and 34% at
storage -5C. During each storage peroid, the degradation patterns were more lower at -5C than at 20C and
47C.
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Table 1. Analytical conditions of GC-ECD and GC-NPD for the analysis of pesticide residues in pepper powder

Instrument GC-ECD GC-NPD
Column HP-1701 HP-1701
(30 mx0.32 mmx0.25 m) (30 mx0.32 mmx0.25 /m)
HP-5 HP-5
(30 mx0.32 mmx0.25 (m) (30 mx0.32 mmx=0.25 fm)
Gas flow Nz (1 mL/min) N; (1.4 mL/min)
Air (60 mlL/min)
H, (3.5 mL/min)
Injection temp. 230C 210C
Detector temp. 280C 270C
Oven temp. 150C(1 min)-12C/min-240C(2min)- 110C(1 min)-15C/min-200C(8 min)-

10C/min-280C(11 min)

10C/min-260C(7 min)
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Table 2. Analytical conditions of GC-MSD for the analysis of
pesticide residues in pepper powder

Instrument GC-MSD
Column HP-5MS (30 mx0.32 mmx0.25 (m)
Gas flow He(1 mL/min)
Injection temp. 230C

280 C(Interface temperature)
100°C(2 min)-10C/min-280°C(15 min)
Electron impact at 70 eV

Detector temp.
Oven temp.
Tonization method

Ton source temp. 230C
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Table 3. Recoveries and limits of detection of residual pesticides in the pepper powder

Pesticide Instrument Recoveryl) (%) LoD? (mg/kg)
Azoxystrobin GC-ECD 98.2045.15 0.001
Chlorfenapyr GC-ECD 102.0742.02 0.01
Chlorpyrifos GC-NPD 93.3343.61 0.003
Cypermethrin GC-ECD 81.82+£9.79 0.02
Fenvalerate GC-ECD 122.9742.34 0.0003
Kresoxim-methyl GC-NPD 103.14+3.47 0.01
Tebuconazole GC-NPD 93.99+5.25 0.5

D Mean+S.D(n=3)
? LOD: Limit of detection.

Table 4. Detection ranges of pesticides in pepper powder

Pesticides No. of detection Range of detection (mg/kg) MRLs" (mg/kg) No. of violation
Azoxystrobin 3 1.573-4.808 7.0 -
Chlorfenapyr 1 5.0 -
Chlorpyrifos 6 0.554-1.472 1.8 -
Cypermethrin 8 1.788-4.265 1.0 8
Fenvalerate 8 1.438-2.499 3.5 -
Krexosim-methyl 1 7.1 1
Tebuconazole 10 3.150-7.437 35 4

Y MRLs : Maximum Residue Limit
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Table 5. Change of pesticide concentration in pepper powder by the storage temperature

Residues during storage (mg/kg)

Storage temperature. Pesticide

0 day 20 day 40 day 60 day

Room temperature(20C)  Azoxystrobin 4.808 2416 1.213 0.748
Cypermethrin 4.265 2.943 2.740 1.003

Fenvalerate 2.499 1.675 1.080 0.403

Chloropryifos 1.472 1.215 0.917 0.773

Kresoxim-methyl 8.201 5.997 2.676 1.894

Tebuconazole 3.150 2.009 0.858 0.841

Chlorfenapyr 0.865 0.668 0.532 0.354

A refrigerator(4C) Azoxystrobin 4.808 2.854 1.374 0.790
Cypermethrin 4.265 3.409 2.266 1.370

Fenvalerate 2.499 1.727 0.933 0.382

Chloropryifos 1.472 1.289 0.909 0.784

Kresoxim-methyl 8.201 6.921 2918 1.896

Tebuconazole 3.150 2.121 0.777 0.890

Chlorfenapyr 0.865 0.765 0.553 0410

A freezer(-57) Azoxystrobin 4.808 3.084 1.452 0.865
Cypermethrin 4.265 3.830 2.252 1.320

Fenvalerate 2.499 1.822 0.752 0.356

Chloropryifos 1.472 1.383 0.966 0.975

Kresoxim-methyl 8.201 6.921 3.073 2.828

Tebuconazole 3.150 2.162 1.220 0.975

Chlorfenapyr 0.865 0.687 0.553 0.374
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Degradation

0 day 20day 40day 60day
Days

—il—azoxystrobin —A— cypermethrin —B—fenvalerate

—A— Chloropryifos —@— kresoxim-methyl —6—tebuconazole

—&— chlorfenapyr

Fig. 1. Degradation patterns of pesticides in pepper powder at 20T of storage temperature.
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Fig. 2. Degradation patterns of pesticides in pepper powder at 4°C of storage temperature.
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Fig. 3. Degradation patterns of pesticides in pepper powder at -5C of storage temperature.
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