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Application of Multi-residue Method for
Monitoring Pesticides Residues in Paste and
Sauce containing Hot Pepper

Residue Pesticide Inspection Team

So-young Jung*, Jeong-sook Lee, Kyung-ai Park,
Sung-ae Jo, Nam-hoon Kim, Yun-hee Kim, Hae-won Park,
Hoe-jin Ryu, Jeong-mi Lee and In-sil Yu

Abstract

Residues of five pesticides(chlorpyrifos, chlorfenapyr, cyhalothrin, cypermethrin,
tebuconazole) commonly found in paste and sauce containing hot pepper, were analyzed
by gas chromatograph - electron capture detector(GC-ECD) and gas chromatograph -
nitrogen phosphorous detector(GC-NPD) techniques, using a multi-residue method. LODs
for hot pepper paste and chili sauce were 0.005~0.03 mg/kg and 0.0007~0.009 mg/kg,
respectively. The corresponding LOQs were 0.02~0.07 mg/kg and 0.002~0.03 mg/kg. Of
the 109 commercial samples analyzed, the pesticides chlorfenapyr, cypermethrin, and
chlorpyrifos were present in only 4 of the chili sauces; and their concentrations were
within the range 0.003 to 0.088 mg/kg. Method efficiency was examined by addition of
each pesticide at concentrations of 0.01 mg/kg (0.04 mg/kg for tebuconazole), 0.1 mg/kg,
and 1.0 mg/kg. Recoveries for hot pepper paste and chili sauce were 66.8~139.8% and
65.2~110.0%, respectively.

Key words : multi-residue method, pesticides, hot pepper paste, chili sauce
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Maximum Residue Limits in
pepper powder(mg/kg)
5.0
2.0
1.0
5.0
2.0
3.0

Range of detection
(me/ke)
0.10~3.90
0.08~1.86
0.06~0.56
0.07~0.20
0.14~0.17
0.16
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7(9.6%)
3(4.1%)
1(1.4%)

No. of detection
49(67.1%)
31(42.5%)
23(31.5%)
50(68.5%)

(Detection rate)

provided by SIHE(Seoul Institute of Health and Environments)

Detected pesticide
Tebuconazole
Cypermethrine
Chlorpyrifos
Chlorfenapyr
Cyhalothrine
Pyraclostrobin
Total

Table 1. Occurrence and concentration of pesticides in 73 pepper powder samples in 2014
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Table 2. Analytical conditions of GC-ECD"”, GC-NPD” and GC-MS”
Conditions
Parameter
GC-ECD GC-NPD GC-MS
Column DB-5 DB-5 DB-5 MS
(30m, 0.32mmID, 0.25 pmdf) (30m, 0.32mmlID, 0.25 pumdf) (30m, 0.32 mmID, 0.25 pm df)
Injection Vol. 1 upL 1 uL 1upl
He : 1.2 mL/min He : 1.4 mL/min He : 1.0 mL/min
Gas flow Air : 120 mL/min
H2 : 3.0 mL/min
Innet. 280°C 325 230C
150°C (1 min)—12°C/min 110C (1 min)—15C/min o N e fs
Tomp, OVeD 240 (2min)=-10C/min 200C (10 min)—20°C/min 100 L2(§OI%1?1)5 ril?n()’/ mm
p- 280°C (13.5 min) 280°C (17 min)
Det. 280C 280C 280C

(Interface temperature)

1) Gas Chromatograph - Electron Capture Detector
2) Gas Chromatograph - Nitrogen Phosphorous Detector
3) Gas Chromatograph - Mass Spectrometer
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Fig. 1. GC-ECD chromatograms of hot pepper paste extract (a) and chili sauce extract (b)
fortified with 0.1 mg/kg 4 pesticides.

Table 3. Recoveries of 5 pesticides by multiresidue method(n=5) in hot pepper paste and chili

sauce
o Spiked level Recovery + RSD(%)
(mg/kg) Chlorpyrifos Chlorfenapyr Cyhalothrine Cypermethrine Tebuconazole
0.01" 66.8+4.1 126.0+24.2 106.8+9.8 108.4+4.1 139.8+25.6
Pepper 0.1 73.6+4.3 120.94+17.1 102.0+11.5 79.4+7.0 98.1+£9.1
Paste 1.0 99.4+0.07 106.3+0.68 103.6+0.09 94.3+3.5 86.7+2.3
1.0? 98.8+0.33 104.3+0.78 102.940.41 99.7+£3.5 88.8+1.9
0.01° 68.0£2.1 110.0+9.7 97.2+7.5 90.4+£5.7 90.1+£8.6
Sczillile 0.1 65.2+2.7 92.4+5.2 104.1£3.5 89.7+3.0 83.0£1.9
1.0 99.9+0.07 98.9+0.09 99.8+0.1 103.6+3.3 83.3+4.8

1) Tebuconazole : 0.04 mg/kg
2) Fat removal procedure
3) Tebuconazole : 0.04 mg/kg
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Table 4. Calibration equations, correlation coefficients, LODs(mg/kg) and LOQs(mg/kg) of the
multiresidue method for the determination of pesticides in hot pepper paste and chili

sauce
Regression curve R Method LOD ~ Method LOQ
(mg/kg) (mg/kg)
Chlorpyrifos y = 883999x - 9904 0.9995 0.007 0.02
Hot Chlorfenapyr y = 855142x + 20852 0.9990 0.006 0.02
Pepper Cyhalothrine y = 875931x + 1493 0.9999 0.006 0.02
Faste Cypermethrine = 287994x + 466 0.9997 0.005 0.02
Tebuconazole = 100x + 0.797 0.9989 0.03 0.07
Chlorpyrifos = 889687x + 200 0.9991 0.0007 0.002
Chlorfenapyr = 862043x + 337 0.9990 0.001 0.003
Sca}iliiie Cyhalothrine = 869669x + 502 0.9998 0.002 0.006
Cypermethrine = 368048x + 212 0.9999 0.002 0.006
Tebuconazole = 108x + 0.279 0.9995 0.009 0.03
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Table 5. Monitoring results of pesticides in paste and sauce containing hot pepper
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