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Pesticide residues in chili pepper seeds and
their transfer into the seed oil

Mi-Gyung Lee* and Jong Seong Kim

Department of Food Science and Biotechnology, Andong National University

Abstract A pesticide mix solution containing difenoconazole, lambda-cyhalothrin, and lufenuron was applied 3 times on
field grown chili pepper at a fivefold overdose dilution concentration of the spray solution at a pre-harvest interval of 7
day. Difenoconazole, lambda-cyhalothrin, and lufenuron were detected at 4.43, 0.334, and 1.56 mg/kg, respectively, in raw
chili pepper. Washing with water reduced the residue levels to 91.4, 94.3, and 85.3%, respectively. In dried chili pepper,
the residues of difenoconazole, lambda-cyhalothrin, and lufenuron were 22.2 mg/kg (processing factor, Pf=5.01), 1.65 mg/
kg (Pf=4.94), and 6.54 mg/kg (Pf=4.19). In the seeds, difenoconazole and lambda-cyhalothrin were not detected, and
lufenuron was detected at 0.0075 mg/kg (n=1) and <0.005 mg/kg (n=2). Thus the pesticide residues in the seeds was
negligible. In the seed oil, difenoconazole and lufenuron residues were 0.0263 and 0.0295 mg/kg, respectively (concentration
factors=5.26 and 4.72). These concentration factors supported the theoretical concentration factor of 6.8, assuming that all
of compound present in the seed are transferred into the oil.
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type 2200 hot plate, Sigma-Aldrich, St. Louis, MO, USA) =%
AR 215°C, #FH2d 8719 FAE 5= 100°C7F HA 8k
8% ot ¥e 3 /Y8 AH71(KB-400B, Feel Green, TR Co.,
Seoul, Korea)Z F=3F3 T} 180-200°C2] L-2ofA & wRao
2 329 7188 Hit 186g (r=3)01geH ol ©e ® A7
YHoil cakey Hat 132 g (n=3)°]ATH(Fig. 1).

i

5 ARgate] A3 ol Ao e A
WS dEl2R FES0th S g Aulek A Zhzte] Alg oF
2gS AEAFA | ©I 105°Ce] AR 2A7F AT &

A0 AME 7180 Alek EREAE(. T. Baker Chemical
Co., Phillipsburg, NJ, USA) =& AloF 5 (reagent grade, Junsei
Chemical Co., Tokyo, Japan)°|2 o™ ¥oF FFF-2 B5F 44
(Chemical Service, Inc., West Chester, PA, USA)°I1th I3 A]
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4,018 g of raw chili pepper, stem removed

l Washing

3,515 g of washed pepper (4015 g)

l Drying

690 g of dried pepper (760 g)

| Separation

|

Chili pepper peel (483 g)

}

160 g of chili pepper seed (207 g)

Oil extraction

!

Qil cake (132 g)

|

Seed o0il (18.6 g)

Fig. 1. Treatment processes of chili pepper samples and changes in sample weights (average of three replicates).
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florisil (60-100 mesh, Sigma-Aldrich) 10 go] Y7 Lol &7
F At n-Hexane/dichloromethane/acetonitrile (49.5/50/0.5), n-hex-
ane/dichloromethane/acetonitrile (45/50/5), dichloromethane/acetoni-
trile (50/50) 50 mLA S <=2 0.2 florisil Z-Hol|] EjFo] e
Z}zto] 8o lambda-cyhalothrin, lufenuron, difenoconazole A3+
o] 747t &ZEAnt. 72t AlEgA e B EET|o vk
2 85 AAS F opHE(acetone)dl] THA] Ealiste] HE Al
8 g9 Bu7} 4 mL7} HES wEQT

A 71816179 ANE 4.0g9 n-hexane 20 mLE 718 &
23] & E%3 ¥ n-hexane® = E3}E acetonitrile 20 mLE 7}
a 33 wAFE arh 5o FEAE Wol GuiE AATH
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g ¥ 7} Fopdo]l FE AR &S dof &ulE AAS &+
ol Ee] tAl Bafste] HE AR o] FVF 2mL7t HE
= TEATH

Al TR 25 gas chromatograph-p electorn capture detec-
tor (GC-LECD, Agilent Technologies, Santa Clara, CA, USA)E
ARSE TRt 22 717184 Z220A] iR o] o] RojRth
= HP-5 (0.25 mmx30 mx0.25 um, Agilent technologies) Z+# <
AR AR FYT % 260°C, AlE FYTF 1 ul (split 30:1),
2 A2 FF 1mlAE, &8 2% 80°ColA 2, 10CAE 35,
280°CellA 10%-FA1, AE7] 2% 280°Ce] ZZeA #A =]t
Difenoconazole, lamda-cyhalothrin, lufenuron®] M&-& A7k 7+
7} 263264%-(F =), 22.1%, 10.65-22 et

TR FF AHFHe FF EFENE 0.01-5.0 mgkg®]
TR ZAS § o]AS GC-pECDY FYste Yehd 9=3H
Aoz FATh FYEe] B4 AGFSHA(LOQ, limit of quan-
tificationy= =o]22] 108] oY FollA] Al TR BT
2 A FolMe] FIATY 23 718 74 0.01 mgkg, L
35 ABOAE 0.005 mgkg oIt TR 3] AP
3 & ANFE, IFEANS 2F71E] 0.1 mgkedt 1.0 mgkg
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2 zZpel7h ATk
=9 ¢ difenoconazole A dTsHAIE 104 7HHo= 48
797kA] 23] AFE | lambda-cyhalothrin+lufenuron f-#l= 104 7+
Ao 75 A 297A 33] AxE ARETIF] AR ATh22).

ole} o] sH] F Tl Fof Adxdor Axg A3,
gkel A 3ol difenoconazole, lambda-cyhalothrin 2 lufenuron
AJ%o] Ztzt 443, 0334, 1.56 mghkg® 2 ZHF-3th(Table 1). =y
QLA 1S WHY e ¥ 23187 (maximum residue
limit, MRL)YS AJ375=el] difenoconazole 1.0 mg/kg 223 lambda-
cyhalothrin (cyhalothrin ©241) 2 lufenuronoll 22+ 0.5 mg/kg ©]
th o5 ¢ FSETIE # B HAPAdHE vus|EdA
difenoconazole Ji-2 SHll =& o] FF AXN AR &
g sle Ao ® Yeldth 28y lambda-cyhalothrin®] z+
FrEe 5 AFse71F gEoh 0358 o 9l lufenurons
SH =& Fo] Al AR-S F-8] REPskH] Xt ol
% o] lambda-cyhalothrin+lufenuron 417} =8 27X
g 4 gloy B AdoAe Ed 77w Al
7] wjFoltt.

Al 93] I3 F difenoconazole, lambda-cyhalothrin 2
lufenuron 2] b5 F== Al Zef vla] z}Zt 914, 943,
853% Fwo® Yoldnh ol#g AlH &a= 1052 #7190
2 AP Ao =A FodEe] FuF FA 3 80.5-100%2]
RS Bavte AT7A3G4e XAk A 9 5
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Table 1. Change of pesticide residue concentration in various matrices of chili pepper

Compound Sample Mean+SD? (mg/kg, n=3) Concentration factor” P
Difenoconazole Chili pepper, raw 4.43+0.53
Chili pepper, washed 4.05+0.35
Chili pepper, dried 22.20+3.40 5.48 5.01
Seed <0.005"
Seed oil 0.0263+0.011 5.26
Lambda-Cyhalothrin Chili pepper, raw 0.334+0.050
Chili pepper, washed 0.315+0.020
Chili pepper, dried 1.65+0.27 5.23 4.94
Seed" <0.005"
Seed oil” <0.01"
Lufenuron Chili pepper, raw 1.56+0.16
Chili pepper, washed 1.33+0.089
Chili pepper, dried 6.54+1.40 492 4.19
Seed <0.005" (n=2), 0.0075 (n=1)
Seed oil 0.0295+0.0017 4.72

USeed separated from dried chili pepper

20il extracted from dried chili pepper seed

Three sample preparations, by which, triplicate analyses
YLimit of quantification (LOQ)

YFor dried chili pepper, concentration ratio of residue compound over washed chili pepper; for seed oil, concentration ratio of residue compound

over chili pepper seed

9Processing factor was calculated by dividing residue concentration in processed commodity (mg/kg) with residue concentration in raw agricultural

commodity (mg/kg).

oF AA axte TS 87 H= ocatanol-water partition
coefficient (Kow log P), F2=2] ], IFIFIUHF = 9
5 98 a9l 9o& &S W=t Difenoconazole, lambda-
cyhalothrin 2 lufenuron®] Kow log P %2 ZHz} 44, 7.0, 5.12
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of Hlall bz} 548, 523, 4.922] &A% (concentration factor)2}
8 FuF vlE] 5.01, 4.94, 4.199] 7}-AS(processing factor)
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3} lufenuron®] ZFZF 0.0263, 0.0295 mgkg &2 HEE o] IFA
BHE 715029 F=A9 difenoconazole 5.26, lufenuron 4.72
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Table 2. Maximum residue limits of pesticide residues for chili
pepper

Maximum residue limit for Ratio of MRLs

Compound .“fith MRI( chili pepper (mg/kg) in dried to raw
for dried chili pepper”
Raw Dried pepper
Acetamiprid 2.0 10 5
Azinphos-methyl 0.3 1.0 33
Azoxystrobin 2.0 7.0 35
Bifenthrin 1.0 3.0 3
Carbendazim 5.0 15 3
Chlorfenapyr 0.7 5.0 7.1
Chlorothalonil 5.0 15 3
Chlorpyrifos 0.5 1.0 2
Clothianidin 2.0 10 5
Cyhalothrin 0.5 2.0 4
Cypermethrin 0.5 2.0 4
Diazinon 0.05 0.3 6
Dichlofluanid 2.0 5.0 2.5
Diethofencarb 1.0 3.0 3
Folpet 5.0 25 5
Imidacloprid 1.0 3.0 3
Indoxacarb 1.0 5.0 5
Iprodione 5.0 15 3
Kresoxim-methyl 2.0 10 5
Lufenuron 0.5 2.0 4
Metalaxyl 1.0 5.0 5
Methomyl 5.0 5.0 1
Methoxyfenozide 1.0 5.0 5
Myclobutanil 1.0 5.0 5
Procymidone 5.0 15 3
Pyraclofos 1.0 5.0 5
Pyraclostrobin 0.5 3.0 6
Tebuconazole 1.0 5.0 5
Tetraconazole 1.0 3.0 3
Trifloxystrobin 2.0 12 6
Range: 1.0-7.1
Mean: 4.1

DPesticide chemicals with maximum residue limits for dried chili
pepper, as of October 29, 2015 in Korea
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off thall FoF RS AT 1 A3 st Al oo
difenoconazole, lambda-cyhalothrin 2 lufenuron “3¥-¢] Z}z} 4.43,
0.334, 1.56 mgkgl & Fdom Sl o) ztzb 914, 943,
85.3% Fwo 2 FFLr} Yolxth x| wE difenoconazole,
lambda-cyhalothrin 2 lufenuron A% Ztzhe] F<F 7IAS+
501, 494, 41984 15 7AZxe] W FA S/} HE 46915
Zirdg . Axg T s Re Aol AE dojur] &
S el I FA oA = difenoconazole?} lambda-cyhalo-
thring 4 #3HA] ©]84(<0.005 mg/kg) 2] lufenurons F A&
oM HFIIA ©]84<0.005 mgkg), T AFAA 0.0075 mgkgS
2 AZEEY 15 A9l Fishs Foo] AFAIA old ==
e A FAEE Y-S BTk 2y 54 715
] difenoconazole} lufenuron®] Z}Z} 0.0263, 0.0295 mgkgl =
AEF] IFH 7150M ] FF F=A57T difenoconazole 5.26,
lufenuron 4.72% UFEFSITE o]2idt A= A8 0] g woF
o] A Higk o]24 AT 6.8uE & At FA
A glo] 42 Ao o3 FEE= AFH e A2 2EFA
oA FepdEe] HEE 7hsAde] o= oz ol sk 4
W A7} slojop & Zloltt
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