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Abstract In this study, we aimed to analyze changes in the residual levels of
buprofezin during milling, washing, cooking, and processing of rice to make
and cookies. The pesticide residue levels in rice were
analyzed using high-performance liquid chromatograph with UV detector. The
residual buprofezin level in brown rice was 21.8 mg/kg, and after milling, that in
polished rice was 1.73 mg/kg, with elimination of 92.1% of the pesticide residue.
The rate of reduction in buprofezin levels during brown rice washing was 21.6-

porridge, rice cakes,

57.3%, and the residual level of buprofezin during polished rice washing decreased
by 27.4-67.2%. When brown rice was cooked using an electric cooker and pressure
cooker, buprofezin levels reduced by 51.7 and 55.5%, respectively. When washed
polished rice was cooked using an electric cooker and pressure cooker, buprofezin
levels reduced by 83.6 and 82.3%, respectively. When washed polished rice was
soaked for 30 min and then cooked using an electric cooker and pressure cooker,
buprofezin levels reduced by 87.1 and 88.0%, respectively. After processing
polished rice into porridge, rice cakes, and cookies, the residue level of buprofezin
decreased by 89.7, 82.0, and 79.4%, respectively, compared to the residual level
in polished rice. In conclusion, various rice processing methods decrease the
residue levels of buprofezin.

Keywords rice, processing, buprofezin, pesticide, residual characteristics

1. M2

| S

B fEuEte] 715 SR dute
5. 2011: Yoon 5, 2016). B2

Y9 F8 ZEolH, B2 F4] IE F 2F0|HLee
A2 2A4Y BAS= 11]746}131 An|7t =w, dnjofA 44w}

5 AASH= AL ol sk, gutdo g =AE7}F 92% oAl A5 Wu|gka gt
HJang, 2015; Kum, 2010). & a3t 7154 *é—Lﬂ_—E?—._t &, polyphenols,
flavonoids, vitamins, y-oryzanol ¥ ferulic acid 5°] 121, o]& AEL A Y thof
o 715-% Yerdtka dEA dthKum, 2010; Seo &, 2008). E3t, 20199 SAH S &=

/\10]/‘&;

A% £A0] 2 190 A0 % SHIBE 50.2 keeloh, 201020168 FUAZFL

A0S HiFo R AFERt o] HHF2 214.64 g/day= F7 T 7HE B2 A TS
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UEMIEH(Chung, 2017; Kang, 2020).

B19] Al IgollA =EH, AFFHEE, AAnEE,
FL e, Heody 54 B}, wg, A58, of
T, SEU, ol U Soll 23t ozt 'dAYsy] o
o] %Fo] A&EItHLee &, 2008; RDA, 2019). L&t}

k2 FeFtE ol wet SEdfoF otn, FRs8T]E

(maximum residue limit, MRL)o] A% x|ojofut A28t

4 QITHRDA, 2020).

5] ARE-Hol whet ABAEY 2Rk Aol Higt
S-27F S7FetL o, AAR HAKE YR ko] &
Fote et ¥ ok FH= 7Haohe g Qsto] <F
o] AAHAY EsjHHAn &, 2020; Hwang &, 2013;
Kim &, 1979; Kim &, 2020; Park & 2009 Ro &,
2017). E}EW A2 7% IS AX F AHAE] A
A= HFHH Ehe 59 F2 ujFgolt}. A4 A& 7+
o F 599 i A0 e et At At ik Al

=
=T
u:]
=2
o]
hus
1
<

2 B & 2HRsoF fhaof #it A4S ATEH, Park
5(2009)2 H9] Al&o] 2 U7IF F azinphos-methyl

T 6% 59°] 93-95% AAHE A= YEfglen, Kim
5(1979)& @9 =4 4 F BHC H-Eo] 80% ol
AAEIR 2, Ro 5(2017) HHAE7E9] 28] 5L &
ARslo] dojE Wo)g =A519S 1 hexaconazole
4% 0] 31.2-100% AA= AL HArsHiet. Ald &
ZHt5oF M3t st A2, Hwang 5(2013)2 @]
9} Wu]& M|A3gt & isoprothiolaned} fthalide’} Z}2¢
18.5-59.5, 9.7-41.7% #AEJI, An 5(2020)2 9
AMIA & chlorfenapyr & 7% &2Fo] 2.2-58.0% A|A%
Ak skt 7FEol o3t JbRwet WEto] et 7
T %, Kim 5(1996)2 &9 F48t 3 phenthoate 52|
59% AAEANLH, Handt Jo(1999)= &2 F6H6tAS

=
o

o captan 9] 6% %9F0] 47.5% 0|4} ZASIATHY Bl
sttt Kim 5202002 7HA% A4+E & ;‘Qﬂ—g}.oﬂ% )

azoxystrobin 92 68.0% °]4 AR =
(2019)2 271€ Moo= 7hgol¥S acetamlprld
10% &) 59.8-98.4% AA= Akl Hi1stq]ct. o<}
o] TRt A& diste] 7k W] e woF JART
9] ¥glo] thgt A7t P EHI gloy, fEuete] 34
ol &S A MAH U 719 1A & oF =g Wl

ot of
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= Bol I A T

A= B A A] ARSRL &l ek MRLO] &2
buprofezin 5%& AAsto 7H5 5 &k T4 AFE o
otstalAl o1t Buprofezin® & MRL2 0.5 mg/kgl
E OE 5 H|gte] FoBZ 7o o3t 5o Aa
A7 A4S g A%OITHMEDS, 2021a). whehA &
o] dvkrAel 7k FHQl =4, A, FHu &, #WAE7] 4
AIAE 715 B % buprofezin® AHH HIlE FA}
SkalA}k skl

o

2. Mz % diH

2.1. AISF & H&

E o] AME buprofezin® Dr. Ehrenstorfer
GmbH(Ausgburg, Germany) €& 99.85% A&2 1Y
sto] ARESHRIEE. AA P oAl sodium chloride
(Millipore, Canada), sodium sulfate anhydrous(Junsei
Chemical Co., Japan) A&& AFE5FH.2™, methanol
4 dichloromethane2 48 &3 A|ko|ct. HA| 7
Aol A+ NH; solid phase extraction(SPE) cartridge(1
g, 6 mL, Waters, Ireland)E A3}t £A40) ARgE
acetonitrile= high-performance liquid chromatography
(HPLC)& &i(J. T. Baker, USA)E ©|-&3}3itt.

2.2 EX AlZ

o Q9o r B ok XFAI717] st A
AldS AABIT B2 48 F52 oléshieH, =
ofo] AEHA| & F5oF U= sttt v A

7](DY-5000R, Dongyangcm, Korea)E ©]-85to] &u]

2 245t AlgE ARSI M4 sEw buprofezin®
MRL 408] &0 2 FHEZE 317] Y3t} 400 mg/kg
|AS Al AvlE A & 1027 JA & &
71E AASFIoH, ﬂZ\Jl(KED—BZA Kiturami, Korea)
£ 0]83}a] 30CoA GAIZE B9t AXRS & 713 A|ER
ARG
2.3 49| 717 g
231. &4

Anlt 7|2 34 £0), 5% £0), 78 £0)) 108 &
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;1%

o] 2 #We|(12& =2 =% & RS Blasksih
2.3.2. MA

Aol AlF e F 7R ERollen, £9 &
AlA S5 2esto] Aottt &9 Ble&S 993 Al
2 2 & 300 goll B FAY 593 &(300 ml), &
Ale] 1.5819] E(450 mL), & FA19] 2819] E(600 mL)
A7kete] 152 5 €02 103] AojxH & 3Q Al
T ZRFE vHusigith B AF SieE ek U
& 300 goll & 450 mL(1.580)E 147}6}04 1,2 3,4
1 53] Al Astoict. AlAgt Alme AE o]&sto] &2 A

=
AT T AREHS Al BRFS vEah

< & 300 gofl 1.5819] & 450 mLE &
o] 33] A& & FU3t A &= FH7Islo] 3087 &£
90tk 1 % 429(CRP-HD1010Fl, Cuckoo, Korea)
3 H719FE(SB-56RC, Kitchenart, Korea)& ©]-&5}od
OF 4087t 7okl wWm|o) -, & 300 goll 1.5H1<
& 450 mLE ¥o] 33] AlEet = %oe]?l' FA9 &5 #7t
Stof, 30% E9 7 EYA g2 1= Uiro] e

AME0E oF 4087 FhEslsi

2.3.4. & X2
33] A|lHgE ¥iu] 200 g2 400 mLe] E°f 2417 E9
03 3087 E718 AAS 2t 24 A3k 5 1.6 L&

skl ol 3 WA Aoleot 25 A9
1% ”é% 11027t 55 S ER M A
7+ Ao & A%E =oko] ZHAL-S mholsly] ko
oS B& AFokA] ¥aL 15, 20 9 258 7HFotHA
A A28 Aol S ARYS LA

2.3.5. WMT| HX

W] 1.7 kg 33] AlHSE & & 2.5 LE A7Isto] 124
b B =Y A% 1% 25 AAT BE a7 17
gt A& 170 g& 4 £4)7](Duksan Food Industry,
Korea)& ©l-&sto] 33] ®4fisto] 7[f& v £, 20
mesh A& FHAZ & & 170 mLE F7Fste] H7
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(HY-2009-A, Hyalco, Korea)olAl 20& &< 7145)&
T 1082t = S E3L 7HE ARE Ao ThE A
Sk 5oF9] A2 oolsty| fiste] Wiu|E &= A|&5HA|
%11 10, 15, 20 9 258 7EsHHA DA A8 RFH
sto] w9F 2R w46l

2.3.6. AIX} H=
33] Mgk Wu] 1.2 kgol 22 1.8 LE
5o EYE T BV o|dsto] AVIRE

AN &g 11 g

o] 1247k
Azt
, A" 77 g, Hlo|H=eT 33 g2 A
7Fsto] A& 33 EJ—V\];\’_] =, BHE7]0] B7F, nprH, &
660 mLE o] 9/ttt vk WdarolA 3084 #
I E FGsHA doj 7tEXAIZ 6 cmE Adst
o SIE 180T, ofdE 160C=E 9 <¥9" 2E(Phantom
Flectric Deck Oven, Sam Jung, Korea)oll gl 2087t
7ttt AR 7Hs & Fefo] thEE A|A =] 7}
g AZF Aol whE SR ForY] HasS mofst] ¢
Stof, Wiu|E 2 A|AskA] ool @804 10, 15 ¥ 20&
7tgstlon, dAEE AlRE AFoty] 5o ARFe =
Attt

A5k &

24 MESY £Y Y

Buprofezin®] JFat 42 AF3H 4F 5 &
S5 AEHE 7.1.2.3 AR AEH-AB3ES 42 U WA
Psto] AFRSFITHMEDS, 2021b). A& 25 goll &84

30 mLE A7Fste] 1A1ZF B2 A5t G583t BEE A
Z & acetonitrile 100 mLE do] 387t y&nka)] &5}
of 74t oot} oftolE Bz ]of T2 & NaCl
15 g= M gof 581 g & HA|sto] Fjjsioith
Acetonitrile $& FTSHEE-S o851 &35t & 40
mL E3Joto] 7% 559192, 1 5 dichloromethane:
methanol(99:1, v/v) 10 mLE A-&3f5}3ct ofnj-=2g
ZFEZ] A9 dichloromethane 5 mLE &3 W& & 83
St A5 10 mL 5 8 mLE 7I5tal dichloromethane:
methanol(99:1, v/v) 5 mL& &30 AJgHo] Wit}
SEHL 40CoA A B5=3519 4 mLY acetonitrileZ
A&t T 0.45 pm PTEE filter2 oj¥}sto] £ o]
&5kl
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FF5%2 HPLC Shiseido SI2(Tokyo, Japan)gs A}
, UV A&71& o]&st9] 245 nm ogolA &
A5t g2 Sunfire C18[250 mm(L.)x4.6 mm
(LD.), 5 pym, Waters, Leinster, Ireland]& AM&3}%2
H, o]5A} &= acetonitrile(A)T} water(B)E 083514
on, §42 1.0 mL/min°lgith. &9 24 24U 0%
A 40%, 102 A 57%, 25 A 95%, 33& A 100%, 51&
A 40%°1N e, 49 2=+ 40T, FUTS 20 pl2 &

Aot

2.5, &4

2 A9 AFAT= 33 9HE SAoto] Bt BEHA
2 YehoH, BAAZ= Statistical Analysis System
(SAS version 9.4)2 o]-&sto] EAMEA(ANOVA)S AA]
stglon, fo04 AolE ASSH] flste] Duncan® t%
HAAA(Duncan’s multiple range test, p<0.05)& ©]
&ttt T3 =AY 5or9] AN AAE BAY
o] HHAE A9 JTHEA SR AMESHe] A

of me} o148 ARent

3.zt ¥ 1%

3.1. g+& & FEtH

Buprofezin #5525 0.5, 2.0, 4.0, 6.0 ¥ 8.0 mg/L
& ZAISte] FAFAE AT An, HATAY A
(correlation coefficient)= 0.999 oA}t 2 ¥ 35}
AZSH(limit of detection, LOD)?F A&FHA(limit of
quantification, LOQ)= Z+ZF 0.006, 0.02 mg/kgol}
th 59| AEHA g2 Av|, W], F wWAg7] AR}
BHE 9 ATAEE o]-8sto] 0.02, 0.2 ¥ 1.0 mg/kg &
0= 35g& AFE T 47 0.02 mg/kg FolA
97.1-107.2%, 0.2 mg/kg &M 99.4-107.0%, 1.0
mg/kg FEAA 95.2-106.8%= A4 EFHHAI]
(Codex Alimentarius Commission, Codex)2] 7Fo|&
ZRI(CAC/GL 40)9 0.02 mg/kg A2 FEolA 58
58 ¥9] 70-120%, 0.2 € 1.0 mg/kg FFIA 3=
518 HY 70-110%E T3 tH(Codex, 2003).

https://www.ekosfop.or.kr

32. & IF 7 5% XMFE
X
=

g
o )

3.2.1. =EE0 M2 s T H| 2

F 5% 4488 Yoln] Siete] drls

(]

=74 24

d

Zu], 78 Zu], 102 T, 128 ZujE =
J T B 5 AR B4 AL Table 19 Yeiich
Zh £ 5%
TRT B4 249, 3% =1 6.88 mg/keg, 5% =Y 5.35
mg/kg, 78 =1] 2.86 mg/kg, 10& =7] 1.81 mg/kg
2128 =H|(da]) 1.73 mg/kgl® 27| R div]
68.5, 75.4, 86.9, 91.7 ¥ 92.1% FAst¥ o, 10& =
o]o} 128 =m|(Wu]) Tl 214l Zpo]7F UrehbA] gkt
o} @ujojlA] ¥in| 2 =L} USRS 59k 7HAago]
S7totdeh. EAEE AAE BAY ¢ 3E T 4.9%,
S5E To] 12.1%, 78 E1] 16.4%, 105 Z0] 21.5%, 12
+ =r| 21.7%0191eH, EAES] WE woF] AAERt
AAE BAQ FZ JLTAR 461t 1 23} 4
A= 0.8652 F9 ATTA7L e ATE HIloH,
TAZT} S AAEE EAY ol F7tste] #H
of ZFH o] AAH A= WHHT
Kim 5(1979)& BHCE Aasto] Aujgt dvjE =4
31992 W) 1082 Tu|oflA] 92%, 78 Tu|o)A] 80% AlA=
ATt Bttt Ro 5(2017)9) AolA QFAAREY]
=9 2H] FE=E AX FujE Wu|E THSSE o
hexaconazole 40-50%, 31.2-35.2%,
imidacloprid 66.6-71.4% 743}% 9 M, etofenproxs=

tricyclazole

Table 1. Residual characteristics of buprofezin depending on
the degree of milling

Degree of milling (DOM) Residual level (mg/kg)? % Loss?
Brown rice 21.80£0.59° -

3 6.88t0.94° 68.5

5 5.35+0.66° 75.4

7 2.86:0.07° 86.9

10 1.810.08° 91.7

12 1.73+0.05° 92.1

"Mean of triplication concentrationtstandard deviation.

2[(Raw product residue — processing residue) / Raw product residuel
x 100.

**Values followed by different superscript letters in the same column
are significantly different (p{0.05).
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o2 £ F ARl AEA nRte® 100% A A=
Ack. WA 45 5 BF WujE TG o) wet 5eo]
A A= At

BAS AASHs &9 T4 FARE PO AlZo] Ht
OF ZHA A ATE AHHEY, Park 5200902 ZE Al
SIS W azinphos-methyl 95%, chlorpyrifos 94%,
chlorpyrifos-methyl 95%, fenitrothion 93%, malathion
93% ¥ trichlorfon 94% FASIATHYL H5HAT A&
sk TPEolA 71at West RelEomA Aol B
o] AAE A= wtEm A9 £ & A g &
Aet AIHE YERASITE An 5(2020)2 &9je] A4S AA
5192 9 chlorfenapyre= £7%0|%10
94.0-94.5%, dinotefuran 69.9-80.5%,
81.5-82.2%, fluopyram 60.1-75.9%, propamocarb
96.1-96.6%, thiamethoxam 79.8-80.6% A% Aty
sttt AR B 29 =4 2 1o Al A} A}
o|7} QUAIRE, 9] AA9 AATLE thFE9 FFo] A
Ad BEFE FAHA YET

230l st sorso] 42 A A%

T ofr

o™, dimethomorph

fluopicolide

SEE
Sl A7}, hexaconazole, tricyclazole, imidacloprid,
chlorfenapyr, dimethomorph, fluopicolide, propamocarb
9 thiamethoxam< IEA 5oz YUY ™HTurner,

2015). AEA 5F = tricyclazole®t hexaconazole?]
AAES 31.2-35.2% 4 40-50%2 FFAago] W2 A
o|9lo}, o]Q] IAFEA woFo] A4S 63-96.6%% A&
< 7Hledle EFoHL =2 A4E
< YT wEtd 2 AFolA = g mE

2 68.5-92.1%% HE £3E9 &
AFSHA| LrERETE

buprofezin® Z4&
Ok 71—/\ 7:101:4-

3.2.2. MY HHo mME s ZFH Hw

o] A o] 2 5oF 5 Wl A3k= Table
29 2ok 9 HE&Z 2Eote] 33 AlAS Y A
Al 101 B &2 AHSYS 1 12.97 mg/kg, 1:1.5 H|
27 AF % 12.78 mg/kg, 12 HI&E AlH & 11.73
mg/kgd] AHFFE Uetdo] 42 40.5, 41.4 2 46.2%
Fastict Wiuet B8 1:1, 1:1.5 ¥ 1:2 Hl&2 AZ|st
< o] o] AHL 747 0.84, 0.75 € 0.77 mg/ke
02 51.7, 56.6 ¥ 55.5% TAstAom, AlE wy 7o
F9AQl Zpol7F YA gttt

O] AH Sl wE AR 4 Ax, dvl 13] Al
Al 17.10 mg/kg, 23] A& 16.74 mg/kg, 33 AlA
13.67 mg/keg, 43] A& 11.65 mg/kg, 53] A& 9.31
mg/kgC. &2 du] ZFF gjy] 21.6, 23.2, 37.3, 46.5 &

Table 2. Residual characteristics of buprofezin in the washing stages of rice

Washing method Brown rice Polished rice
Residual level (mg/kg)” % loss? Residual level (mg/kg)"” % loss?
Rice:water ratio Rice 21.80£0.59 - 1.73+0.05° -
1:1 12.97+0.54° 40.5 0.84£0.02° 51.7
115 12.78+0.70% 414 0.75£0.08" 56.6
1:2 11.73+0.39° 46.2 0.77:0.06° 55.5
Washing times Rice 21.80£0.59° - 1.73+0.0%° -
1 17.10£1.00° 21.6 1.26£0.12° 27.4
2 16.74+0.26° 23.2 0.94£0.08° 459
3 13.67+0.46° 37.3 0.810.03° 53.0
4 11.65+0.18" 46.5 0.6110.06° 64.6
5 9.31+0.29° 57.3 0.57£0.04¢ 67.2

"Mean of triplication concentrationtstandard deviation.

Y[(Raw product residue - processing residue) / Raw product residue] x 100.
#Values followed by different superscript letters in the same column are significantly different (p¢0.05).
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57.3%9] ass YEHolth Wujo] AL 13 Al &
1.26 mg/kg, 23] AlE 0.94 mg/kg, 33 AlF 0.81
mg/kg, 48] A4 0.61 mg/kg E 53] Al& 0.57 mg/kg®
2274, 45.9, 53.0, 64.6 ¥ 67.2%2] A& YERS]
ot Aul= AlA Sle7h S71gt] wet 21.6-57.3% HaE
QoL Wu|9] B9 27.4-67.2% FaE|o] HAu|H} win|
AlA Al 2ol B gol AAE AAE Hlrh 1y v
o} win|o] 27] ARFE 247 21.80, 1.73 mg/kgC =, H
]9} ZFgo] H|Po| B2 AH & ofo] A% A|AE:
Hago] A A Y= 208 woEr: oebs @
nje} W] O] AjH Ao ofsto] Foro] A AAEIUL
o, A& Slgof w2 5oFe] A Aol FARSHIT

Hwang 5(2013)2 @v€ 1, 3, 5 4 73] A4 =
isoprothiolane®] Z4AE&2 18.5, 34.7, 45.7 ¥ 46.0%,
fthalidex= 9.7, 17.5, 21.4 ¥ 24.3%0°]%l 2", wu] A
% isoprothiolane 23.0, 43.8, 57.9 % 59.5%,
fthalide= 14, 26.2, 37.5 ¥ 41.7% A|A= 0], ¥ 3l
7t Z71etel wet sofo] ¢ wWol AAHHI st
An 5(2020)2 #9lE +%E& AN ¥ chlorfenapyr
= 2.3-22%, dimethomorph 47-58%, dinotefuran
2.2-16.4%, 12.2-31.0%,
8.4-19.6%, propamocarb 6.5-31.8%, thiamethoxam
7.8-25.6% ZASIATL HAsHTE ME & 2F5F 7
A AT Aiks B AFoA ZS AFS T buprofezin
50| 21.6-46.5%, 27.4-67.2% AAE ATl FAKSH
73 %ol

oA AFGT FL=9 log KowdtZ AT
log Kowe= S8 &9 2ulA4E Uehd AolH, 3
7} 3.5 o3 BF A8 wFer BRokL, 3.5 vvtd
AL $£84 =9kozd EH=SIHKim, 2020; Turner,

2015). Isoprothiolane, dimethomorph, dinofefuran,

fluopicolide fluopyram

fluopicolide, propamocarb ¥ thiamethoxam®| log
Kows 212} 2.8, 2.63(E)-isomer; 2.72(z)-isomer(both
20T), -0.549(25T), 2.9, 0.84 (20T), -0.13(25C)2.2
T84 EAE 7M1 9leH, chlorfenapyr?t & 19
buprofezin® log Kowe 242t 4.83 Y 49307 2|84
o] sfgHt. ArlE AHSIEZ o 84 5ol A&
d FEE Fago] w2 AR st 1y A&

https://www.ekosfop.or.kr

A 5% chlorfenapyr®t buprofezin® AL 2.3-
22%, 12.6-57.3%°1302L, 84 52 isoprothiolane,
dimethomorph, dinofefuran, fluopicolide, propamocarb
2 thiamethoxam?®| #r4& W= 2.2-58%= UEH:t
o 529 log Kowoll we} w9l H|FHor FAastA]
UACEE log Kow} BAGIC] £ SRl AlHow
Alsto] FoF &0l AlAE Aow weE

3.2.3. Ftto ME s TR HlW
=0

o] Fyto] W 5oke] 74 Ak Fig. 10] U9l
o AE F 3087 BY A0S A1 ge Egeow

FHubstdls o soF9 AFPFE 247 1053 2 9.71
mg/kgP 2 51.7 9 55.5% At ow, 7k wiof o
£ F94Q1 zpo|7F vehtA] gkttt

Hulo] AL AHG Wu|E BT ga A7HEeR
FHuhotgl S o 59k RS 0.28 mg/kgl g 27] ¥
o] A o] 83.6% AAstRon, dEHEoR 4t
3 AFHL 0.31 mg/kgC® 82.3%9] 4SS YEHS]
o} Al WS 3087 B & A7HEo R oty
o

o AFFL 0.22 mg/kgl & YERFO T, &)

2

s Residual level of buprofezin (mglkg)

N
@
o
S

—e— % Loss

Pressure cooker

Brown rice Electric cooker

Processing method

o Residual level of buprofezin (mg/kg)

2 ——%Loss 100

Residual level of buprofezin (mg/kg) @

b c ¢

- I I e

Polished rice Electric cooker Pressure cooker Electric cooker Pressure cooker
(soaked for 30 min) (soaked for 30 min)
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Fig. 1. Residual characteristics of buprofezin depending on
cooking rice (A) brown rice (B) polished rice. Values are
meantstandard deviation (n=3).
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3% 0.21 mg/kgoZ 247} 87.1%, 88.0% A|A= Act.
7_-" ;qa] 731,]- X-]7]H1—.4\_‘L]- OJE':}H]-./}__Q_ O].Q.‘B‘]— 7]—5’— 1:‘1._]-1‘3:]4
A Aol o, A = &1 #njet E2A] ¢

< Wul S FURE A9= f™ Zol7t YErgt et
A win) = 7FE I o] 9fsto] woFo] 82.3% ol AAE
Rom, S 3087 B & FulE W 599 das
o] ¥ &

Kim 5(1996)2 2 #4692 o phenthoate &9F
o] 59% AA=EYCH, Hwang 5(2013)2 @n] U ulin]
¥ & isoprothiolane 88.7 ¥ 66.0%, fthalide 92.9
2 79.0% AA=EJAGT 13kt Han¥ Jo(1999)=

captan, carbaryl, fenitrothion, fenthion, phenthoate,

859 S of

b

chlorpyriphos-methyl ¥ pirimiphos-methyl &2Fo]
2|5 Wo|g Futof| ot A|A aIE FARE 43}, 59
2 27} 100.0, 90.9, 54.2, 47.5, 50.7, 61.5 ¥ 53.4%
AA= I Bttt Kim 5(2020)2 7HE A4
5 A7), A T B7]2 7F23 $ azoxystrobin B2k
08.0 9 75.7% Ao, AFE HA7] 7Hset A,
73.6% HAoFRHal HAIstiT

TA A EE LT 9 SR Y (Joint Meeting
FAO/WHO on Pesticides Residues, JMPR)°l A&H
A= E o]gsto] W] Fut A] 59| g ARESIS
wj chlorpyrifos-methylJMPR, 2013), difenoconazole
(MPR, 2015) ¥ fenitrothionMPR, 2007) %9 22
04.7, 40 & 73.3% A4Sk EAE0IA dFe 59
5719 ARRE At 7192 24+ phenthoate 5.3
MPa(40TC), isoprothiolane 0.493 MPa(25C), captan 1.3
MPa(25C), carbaryl 0.041 MPa(23.5C), fenitrothion
1.57 MPa(25TC), fenthion 0.74 MPa(20C) ¥ 1.4 MPa
(257), chlorpyriphos-methyl 3 MPa(25C), pirimiphos-
methyl 2 MPa(20C), azoxystrobin 1.1x107 MPa
(20T), difenoconazole 3.3x10° MPa(25%)o|ich
(Turner, 2015). S719°] &oF th& w0 Hlsto] &
4 =& phenthoate, captan, fenitrothion, fenthion,
chlorpyriphos-methyl ¥ pirimiphos-methyl®] &t
T 59k TGS 47.5-100%°]1%0 . ey Fd/go]
2}2 isoprothiolane, carbaryl ¥ difenoconazole®] H

o] FHH & AAEE 247 66.0, 90.9 2 40%=E F7|9%
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Aol =2 TAAESZ UERRUTE £ A9 buprofezin
Z71%0] 4.2x107* MPa(20C)Q! 3|dhio] o xoF
) g wio] ek & 51.7-55.5%, 82.3-88.0% #4
tol 23 5 vEA soFY] A B fASHA vE
A 5ol S7143 TA Qo] doll ofsto] 5oF

P AARS o 4 Slsic

fo i

N

ol

o]

3.24. % 7t30| e 54 TR HW

= 7F 9AE 599 2 Wet A= Fig. 29 &
o}, o9 2R 1.73 mg/kgolloH, A4 & 0.81
mg/kg, 2A17F & & 0.66 mg/kg, = 0.18 mg/kgl &
%7] Wujo] ZRF oiv] 53.0, 62.1 2 89.7% AAHA
ot 718 A)ZhS EEjoto] o2 7hyeldle uf 5ok &
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Fig. 2. Residual characteristics of buprofezin in the various
processing stages of polished rice (A) porridge (B) rice cake
(C) rice cookies. Values are meantstandard deviation (n=3).
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F= Hlasly] fIsto] AlAstA] 9k &5 o]&sto] 15,
20 @ 258 7ldsto] spEstdon, 1 ATt Table 39
YERIeE. ¥u)E 2417 B & 599 2R 0.80
mg/kg, 152 74 & 0.16 mg/kg, 20% 7I¥ % 0.18
o

mg/kg, 258 74 & 0.21 mg/kgolyon, AAee 7t
7+ 50.2, 90.6, 89.7 ¥ 88.1%= UEFITH &2 719 A

7o) FS7VESE 59 2RTol Sk oy, 724
o7t UeA] et 7H F S WSt
buprofezin® AA| g A3t 23, 15, 20 € 258
714% £9 5% & 54y AA RFE 170.8, 165.6
4 170.7 pgl & oA Apo|7F yEehhA] kit
JMPRO] AlEH AEE o]&slo] ERtE FAS FE2
7ol W 59k FAES AETH A3, chlorfenapyr
335.7%(JMPR, 2012), cycloxydim 334.2%(MPR, 2012),
flubendiamide 367.3%(MPR, 2010), fuopyram 202.8%
(JMPR, 2012), fluxapyroxad 205.6%(JMPR, 2012)%
0] 554 A= UETh o= FHE AT q =
20 G2 7hsto] wFohe oA RSl 0157
2ol B2t ZhRgo] S7HE ACE sttt ofzet
A= & AolA £ 7HE Alzto] F71eol weEk EoF
o] zHFgo] 76k At AR B3 UESith

e ro

19

3.2.5. WH7| 7130 ME % TUFE Hn
WYG719] 7Hs 1 2 7R & 5o AR

Fig. 201 Ut ict. #uje] Wid7] 7k 14 5 528

A5 A1A 0.81 mg/kg, 12417 EH 3 0.56 mg/kg,

Table 3. Residual characteristics of porridge processed with
unwashed polished rice

Processing method Residual level (mg/kg)” % Loss”
Polished rice 1.73+0.049° -
Soaking 0.86£0.091° 50.2
Boiling for 15 min 0.160.002° 90.6
Boiling for 20 min 0.18£0.014° 89.7
Boiling for 25 min 0.21+0.014° 88.1

A7FE 0.50 mg/kg, & A7t ¥ B7FF 0.46 mg/kg, ¥
7] 0.31 mg/kgl =&, 7] Wn] Zh5=F tiH] 53.0, 67.5,
71.3, 73.5 ¥ 82.0% &2 & A5 7HE ATt

£ ZFF2 Hlasty] fJote] AlHstA] gk winjE WA
712 7Fget e, I AFE Table 49 YA 7t
T g F %Y IFFZ 124X £ T 1.09 mg/kg,
A7HE 1.02 mg/kg, & F7F 5 27HF 0.96 mg/kg, 10
+ 714 0.73 mg/kg, 158 7t¥ 0.65 mg/kgl & 27}
37.3, 41.2, 44.3, 57.9 ¥ 62.6% 2402 745190
U, 202 % 258 71E F Y IRFS 0.52, 0.46
mg/kgC 2 FZAQl Zol7} gUieh. webA 7Hd 1o
ofste] Fofo] AAaslon, 7tE Azto] F7HrE 59
TAEE F7FeIRoY, 208 7HE o|FREH+= f93d
2ol 7} UrEhA] 2FotT.

Lee®}t Im(2021)2 HA|gt #u] F etofenprox? A&
FZ 2.13 mg/kgolH], WA= 71 & 2R 0.38
mg/kgQ & Wiu| Zhaef tH] 82.1% ZHAsHttal Ha1ske]
o JMPRO|| AlEE A+ AHE o&sto] RS o=
75 Al &9 TAES ZF7F azoxystrobin 48.0% (JMPR,
2008), bifenthrin 21.0%(JMPR, 2010), chlorpyrifos-
methyl 65.2%(MPR, 2009), deltamethrin 54.8%(MPR,
2002), flupyradifurone 28.1%(JMPR, 2016), fluxapyroxad
25.0%(JMPR, 2012), malathion 77.0% (JMPR, 2008)%

Table 4. Residual characteristics of rice cake processed with
unwashed polished rice

Processing method Residual level (mg/kg)” % Loss?

Polished rice 1.730.05° -

Soaking 1.09£0.08° 37.3
Grinding 1.02+0.03° 41.2
Mixing of rice flour and water 0.96+0.04° 44.3
Heating for 10 min 0.73+0.01¢ 57.9
Heating for 15 min 0.65:0.02° 62.6
Heating for 20 min 0.52+0.02' 69.8
Heating for 25 min 0.46£0.02' 73.3

"Mean of triplication concentrationtstandard deviation.

2[(Raw product residue - processing residue) / Raw product residue]
x 100.

“Values followed by different superscript letters in the same column
are significantly different (p{0.05).

https://www.ekosfop.or.kr

"Mean of triplication concentrationtstandard deviation.

2[(Raw product residue — processing residue) / Raw product residue]
x 100.

*fValues followed by different superscript letters in the same column
are significantly different (p{0.05).
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UeRgth ol89 7192 247 1.1x107 MPa(200),
0.00178 MPa(20T), 3 MPa(25C), 1.24x10 MPa(2
5C), 9.1x107 MPa(20T), 2.7x10° MPa(20C) ¥ 5.3
MPa(30C)Le.& ZAFE A tHTurner, 2015). 3dtAlo] =
2 chlorpyrifos-methyl ¥ malathion®] ZF4&< 65.2
9 77%2 3ol 2 azoxystrobin, bifenthrin,
deltamethrin, flupyradifurone ¥ fluxapyroxad®.th
ZAagol =¥ I3y Lee?t Im(2021)9] A9
etofenprox 57 2 A+9] buprofezin 52 71
o] 8.13x10™ MPa(25C), 4.2x 10 MPa(200)Z 3%
Aol vrou, £ 5o B AHEIL Soke 7 F 42t
82.1, 82.0% AAH & AaeZ AT mEhAl
5714 Aggle] EA | oJste] wofo] AdT AAH
Ao woEc

3.2.6. Wuxt 7130 ME S TR HW

At 7k 3§ 5oF AR Fig. 29+ 2t W]
o] ARFE 1.73 mg/kgeloH, 7k 1Y 5 5
Z5FS M1A 0.81 mg/ke, 12417 £ & 0.56 mg/ke,
A7FE 0.50 mg/kg, ¥ 0.25 mg/kg, &I 0.36
mg/kgC® 27| Wu] IFF ¥l 53.0, 67.5, 71.3,
85.8 € 79.4% Aot 7HE Alto] Wi seko]
o WIS Hlwoly] fIsto] WinE AASHA] Pa ATAtE
7M5etgon, 1 ATE Table 500 YeEIL. 7 74

Table 5. Residual characteristics of rice cookies processed
with unwashed polished rice

Processing method Residual level (mg/kg)” % Loss?
Polished rice 1.73+0.05° -
Soaking 1.09+0.08° 373
Grinding 1.0240.03° 41.2
Dough mixing 0.48+0.02° 72.0
Baking for 10 min 0.63£0.07¢ 63.9
Baking for 15 min 0.790.02° 54.4
Baking for 20 min 1.00£0.08° 42.0

"Mean of triplication concentrationtstandard deviation.

2[(Raw product residue - processing residue) / Raw product residue]
x 100.

@dyalues followed by different superscript letters in the same column
are significantly different (p{0.05).
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= 59 AHFFHL 12417 &9 3 1.09 mg/kg, BT
1.02 mg/kg, ¥ 0.48 mg/kg, 105 # 0.63 mg/kg,
158 & 0.79 mg/kg, 20% & 1.00 mg/kgo &,
u AR i) 244 37.3, 41.2, 72.0, 63.9, 54.4 4
42.0% ZHAstoich. AlAgt Wu|S ARAtE 7hget W
*ﬂf‘qﬁ]'zl e Hﬂuli 7}05 Az gEsto] 7haet W
B W2 7HER & Ao SUkete AoE UEH
ct. ”‘LJ}Z} "] 71 Al % 3o ot FoF A& 9
F2 AT 23, AR &5to] 7hget ARt
= A A5l 5oF J8 o 238.0 ¥ 211.2
pglE F9Al 2to|7t giglom, A|lHSHA] gk wn|&
RIS 7H53E A= 95 251.7 pg, 108 72 237.8
pg, 15% & 224.8 pg 2 208 72 199.7 ugl & =
oFo] A& o] EolE ACE YT wetd TR
Qlste] o] AAEHA A& o] HFasto] ZFFo]
7kt A0 FEn. o]= Kwak 5(2019)9] AellA
@71E HOoR 7M5F¥S W acetamiprid, boscalid,
dinotefuran, flonicamid ¥ fludioxonil &9F9] A=k
o] 11.8-40.2% S7Foh= Ao = Yehgd oy, w9Fo] At
Fo| A AE3t A3t 59.8-67.9%% AAH A+ 2
et FARE A2 YEi e

Uygun 520092 Y/IEE FIIE 7Hot9S o
malathion®] 72 7.20 mg/kgolA 1.95 mg/kgo
2 72.9% #AstEoH, chlorpyrifos-methyl 3.69
mg/kgolA 1.46 mg/kgC& 60.4% 7AsIF Tl B als)
Aot Malathion¥} chlorpyrifos-methyl2 &71%°] 5.3
MPa(30C), 3 MPa25C)= #1#4o] woH, & A+
buprofezing Z71°] 4.2x 1072 MPa(20C)& 3&A4o]
YtHTurner, 2015). 340l &2 seko] Ao o3t

280 =2 A0E Jisiiloy, 7t & 3F 59
&2 247 72.9, 60.4 R 79.4%% BT 4SS
Wit meba soke] oA 9 By ST A
o] Fof 95 thFEE9] Foro] A|A=UAT.
ZEAO0F |u|E Mo =A51YS 1| buprofezin &
= 92.1% #Aastylon, du|et WnlE Al&sile o &
oFo. 717+ 21.6-57. 3%, 27.4-67.2% Zastdet. dojg A
T %9 TIAEE 517,

55.5%, WiWlE Ftelte D'H 52 82.3-88.0% HA3IA

w2 o]

o

g O i ¥ M
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o WIS olgslel 3 W] 9 WA FESE B
% 5% ARY WS Anugton] A3 EU 5
W] 9 A W) R o] 5o BAEE 897,

82.0 % 79.4%0131ck. Wb A =, AH L 7he 1y

glo] ojRRe] sobo] 74 AnE vehis
4, QO

2 A= BY =4, A, 9 = “—1@ 7], &AL 7F
T % buprofezin®| &3 H3
UVDE o]&sto] E4sl3ct. T‘i‘ﬂ] 7&%— 2 21.8 mg/kg
ojglon, =7 & W9 JFFL 1.73 mg/kgl & &F
0] 92.1% AA=AEE. A& B, An| AH Al 52 &
£82 21.6-57.3%019.08, ol A1H 5 27.4-67.2%
g A7dE LS oldsty 7k
ol o 52 51.7 ¥ 55.5% FAstt. o9l A4
Al ZgE Win) S A7IEE, dEHEe R vt & 59k
6 X 82.3%c]3oH, A&7t Wu|E
R %‘iﬂ‘ﬁ*”é‘ﬂr AeEo R FHelS
87.1 5 88.0% #4steich. Wolg 2,

oFo. Win| 2=

iyt
E
_?L
R
|o
91
T
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=
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