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Abstract This study summarized processing factor (PF) by the
stage of rice and barley processing based on JMPR reports from
2006 to 2016. We compared PF of 17 pesticides in rice products
during the processing of rice grain, husked rice, polished rice,
hulls, bran and cooked rice. Among the 17 pesticides, 12 pesticides
except for 5 pesticides such as acephate, methamidophos, glufosinate,
quinclorac and sulfoxaflor mostly decreased in pesticides when
rice grain processed into brown rice. Pesticides tended to be
partially reduced when processed from husked rice to polished
rice. However, hulls and bran produced during the milling process
were concentrated. Acephate and others, 5 pesticides are systemic
pesticides, and pesticides are penetrated into foods, and a large
amount of pesticides was not removed during the milling process.
The remaining pesticide residues in polished rice were mostly
removed after processing into cooked rice, and trace amounts of
pesticide residues remained. In the comparison of 23 pesticides PF
during the processing of barley products (pearl barley, flour, short,
malt, beer, hulls and bran). Most of the pesticide except for 4
pesticide (ethephon, pyraclostrobin, penthiopyrad, sulfoxaflor),
which are systemic pesticides, decreased during the process of
pearl barley production out of the barley grain. The pesticide in
the malt, which was made by steeping pearl barley was concentrated
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but when processed into beer, pesticide was remained only in trace
amounts.
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AL FHT-17). AF T 5% MRL A% Al tif2e] 3¢
7FeAEe] obd HAssiHEe) tiste Xﬂ%% T ARAER
HE AN 71 HW Het AFEFTFE ol8sie]l ADI
E 23 REF FH/IEAE o|EHQ AAF Bt
(Theoretical Maximum Daily Intake, TMDD)E &3l A3}
ATH24]. FAANFFAALE FAFAE7HIL 3 Joint
meetmg FAO/WHO on Pesticides Residues, JMPR)?IX+= <
8 w5 AL evErel 2ol 7ledds itk ey sk
AES] MRLE A8 Afele 7Ie@ha AFH8HZFS Fdt

= TMDI #7} ofd ZA53le] ZARAIE 57 273k (Supervised
Trial Medium Residue, STMR)Z} 41% AHFH S o83 4
41% % (Estimated Daily Intake, EDI) ¥ 02 ]6]] 371 s

o $EvElRs Foke] MRL A% Al AE7H 5 $%e] 7
AEAY F7kEE HRATE ARSER] flsE ﬁh‘lo i
AR Zor}, IMPROM = 7VEAIFE o &
7t WS E8skal QITHI8).

Zt=t A5 543 AL S+ Codex Alimentarius
Commission (CODEX)ll &5F 7|5 A4S ¢5te] 241 A
g, 7k - 28 59 H F Tl BAIAY FEHEE F
Aol gk A+E s 914[18-19]. CODEX®| 5 71%
A AT srolEeRlolle AlEe s9e] AxH XA ¥
ellA] AjF = ook s, 7k $ol tixEEo] AFETA o]
S Uizt ye= dastd, 4 rheEak AR A B &
o diz] e AT AFE e FETSE A
go] 7F53E= HoJUTH18]. IMPR BEiA & FFo| tish
A+ As F A e, wu], w A A Sl dig woF
7t AT, BEe BRE, B, A, do}, UE T g F
EF A AT AATH34-71].

¥ A7oXE CODEX &% 7I1E 44< fl5te] IMPRY
AEdE A5 F T HAFH7 B2 A ir‘ﬂ«l 217t
%ﬂr 7FLH”:”°1] w2 Foke] A W 3 ¥, sk

E**Oﬂ 2 7}~L7ﬂ$ T2 A5l FE wept

=
EE

HE 7 5 5% /HAs AE € FE P

H¥F 7K ¥ ¥ A7AEE CODEX FoFfsl87|E A
AL FlEte] IMPRAIM H71ek Az IA Z 200620169 A}
55 &8tk AF F AF5FY 7 AT (Processing
Factor, PFy= €18 F4b=e] &oF IRl et 7k & 4%
o] F¢F R H&S e Zlojth

l

Processing Factor (PF) =
Residue level in processed commodity (mg/kg)
Residue level in RAC or commodity to be processed (mg/kg)

Table 1 Lists of rice and barley treated pesticides evaluated by JMPR

Table 1> JMPR BUAMo|N ZARE Foke] £FHES 7zt 54
HZ UepRd 3oloh IMPRAA H71E 29| acephate, azoxystrobin,
chlorantraniliprole 5 17% &3 22]<] benzovindiflupyr,
ethephon, fenitrothion & 23%F &l thst 7lgAGs ATE
ZAFSIGATE. Table 29F 32 23 Hzlo] ARS-E FoFe] Ak
t”# =4 9 7t 5o 7ol diste] etk 7F A
T HE AFe REeF B4 Al o)gH FE8ue #4717
o EHO}"% Table 29} o] ZAISFITHIMPR Evaluation 2006-
2016]. 7FHHE F2E A T %"91% st "]EE °]
gt 7tEdT A AT A & 3 ¥ Az
AZE &v|, 9A, un], A e} %“%‘J&E 7]—6‘51911’%. sk
e g9, 2784, £, A, Shorts, Wole} WFZ 7l
+4 F %“%91 7}—“74]—14 A5E AR

FE WRE w4 R F w9 sl A
HAE Yol 9&ll, IMPR HaMolA H7HE FoF 355
BTl B4 AR woke] A8 8498 YE
e Seea 2 A EKow), ST T vSdAgdS
@& 4= Qe 71U (vapor pressure), FAE FHO| FFEA
U AR A5 e AdE & 9= spectrum and

AR TH20].
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A3 ne JFNEFEY FREF B4 ¥

ZHRsek BAHE Ax) HEol 7t wofF MR ARSSE B
WS 2otk Table 2= JMPROIA 3718 A3pn A e &
AE HE Ve AF 5 AREeF B4 A dA ol&
g &89t GC 2 GC-MS, LC-MS/MS 5¢] 47]7]d
vsle] aoksigict.

Boscalid, fluxapyroxad, isopyrazam, sulfoxaflor & 1159
F%e LC-MSMSE o83l #43181tH34-71]. Beldl
F quinoxyfens} picoxystrobin> GC-MSE ©]&sld EA51%
t}. Fenitrothion, propiconazole, glufosinate®} quinclorac 5 7
] T GCE ol&ste] A 3HTH36-64].

CODEX 71 A4S flgte] IMPRO Al&d 23} He|e]
TVEAT AT AR F FRE T 2050190 F 227101
o] & LC-MSMSZ 1271, GC-MS& 271, GCZ 81 4%
Aoz ZAEAYE LC-MS/MSE #4138 Hlgo] & 227 F
127102 54.5%% A3t

Zhigiang F[22]2 &9 7tF¥ A7) wE acephate$}
methamidophos®] ol tist A& Fs1H oM, AES
acetonitrile®  FZ3}¢] GC-FPDE o] &3l E4313th
Zhigiang S[23]2] Hz|e} wSo XP-rrﬂ triadimefon, malathion
3 dichlorvos?] #2442 acetonitrile® &3 & LC-MS/MSE
o]-&-3l FA351A ) Uygun 5[24] malathlonJJr fenitrothion
< Mg BElo] A%, Holgd T MRS ethyl acetate

12

= =

Commodity Pesticide
Ri Acephate, Azoxystrobin, Bentazone, Chlorantraniliprole, Chlorpyrifos-methyl, Cyhalothrin, Difenoconazole, Dichlorvos,
ce Dinotefuran, Fenitrothion, Fluxapyroxad, Glufosinate, Methamidophos, Propiconazole, Quinclorac, Sulfoxaflor, Triazophos
Azoxystrobin, Boscalid, Bixafen, Benzovindiflupyr, Chlorpyrifos-methyl, Cypermethrin, Ethephon, Fenitrothion, Flusilazole,
Barley Fluxapyroxad, Flupyradifurone, Isopyrazam, Metrafenone, Pyraclostrobin, Penthiopyrad, Picoxystrobin, Pinoxaden, Quinoxyfen,

Saflufenacil, Sulfoxaflor, Tebuconazole, Thiamethoxam, Trinexapac-ethyl
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Table 2 Summary of analytical methods used for the determination of pesticides in barley, rice

Pesticide Commodity Extraction solvents Analysis Instrument Reference
Boscalid Barley methanol : water : hydrochloric acid LC-MS/MS 34
Quinoxyfen Barley acidic acetone GC-MS 35

. . Barley ethyl acetate GC-FPD
Fenitrothion 36
Rice ethyl acetate GC-FPD
Propiconazole Rice GC-ECD 38
Acephate, Methamidophos Rice acetonitrile : water (70:5) GC-FPD 44
Lsopyrazam Barley S, acetonile - watr (020, oher erope)  LCMIMS 4
Sulfoxaflor Barley LC-MS/MS 47
Pyraclostrobin Barley methanol : water (70:30) LC-MS/MS 46
Dinotefuran Rice acetonitrile : water (8:2) LC-MS/MS 50
Barley methanol : water (50:50) LC-MS/MS
Fluxapyroxad . 51
Rice methanol : water (50:50) LC-MS/MS
Glufosinate Rice GC-FPD 52
Picoxystrobin Barley acetonitrile : water (9:1) GC-MS 53
Bixafen Barley acetonitrile : water (4:1, using microwaves) LC-MS/MS 56
Triazophos Rice acetone GC-FPD 60
Trinexapac-ethyl Barley acetonitrile : 1 N hydrochloric acid (80:20) LC-MS/MS 61
Ethephon Barley methanol GC-FPD 63
Quinclorac Rice acetone : 0.1 M NaOH (10:15) GC-ECD 64
Flupyradifurone Barley acetonitrile : water (4:1) LC-MS/MS 66
Pinoxaden Barley 1 N HCI : acetonitrile (90:10) LC-MS/MS 68
Saflufenacil Barley LC-MS/MS 69

ol anhydrous sodium sulphateE #7}sle] F&¢F & GC-NPD

2 $4F Aow AT RS 13 4F F o)
BAe pore] Beslet 540 met ol 7172 A

Ao ZAEAT

A3 nEe AF 7k 3

Table 32 JMPRS] &3} Rzl tgt Fofe] 7RgAIG Aol
A 71E el tisle] aoksidtt. Aol rHEe Fx, ||, %
7, Wu], A, drlgt, Ayt tisle], Hele] s e, A
A4, B, A, short, Ho}, WFof tjsje] FPE Fo= A
= ATk

o] UukARl 7 HER)ERE olES AASE
A3HE AN & gZE o83l YAE AAsI dnl
& T drE =4l AAEE gAYe] WrE vkET
[25]. JIMPR HaA F @Av]e] 7S 85k HE 7134
713, &2, AEAH S AX 4 BYE 59 AAVE AA
slar @S AR SAE BIAWCHIMPR 2007]. #w|e] 7}
T2 AAL FFo]l dn BAY [1-17%7} HES drjE W
v 2 EFHSTHIMPR 2008, 2012]. AA= du|E wWn)g £
Fgo A 2YSITHIMPR 2008]. IMPRY AEE 2e] 7}
H[IMPR 2007, 2008, 2012]2} LRbAQl o] 7k 3gS
gk thgl WA [25]9] 7hHE fARE AoR AR
glo] Akl b2 g A9 ARAA F, A
el & guiA AE AAT Zolth26]. Wol= HEE 12

o

L

A E =l IAAN F 48U = oA A HHjo} FEi R
Azt o] mHolE 50~90 °C7HA] @FARE AlA S

th26]. IMPRY A&d Hele] 7iaHHe Hlg A, A9,
Folsld A W7l AM[49-5318 Aale] HAA7] 5k
oAIZILE 1 F wjFe AL wWolZ 18I TH49-53]. HElE o]
43k wlpeo] UANkHQl kg WhHE Bl gAlsie] Aue &
As FUsH 3 F o, wo} wjxe] GAS A wolE
HEL wols F& Esle] B3 Y88 EFslY €,

olzsle] BHE wWolge] X5 Hrlsle] dAPE 3 F aw
2 Arlslel wES A3 vlSAHF(young been)E
&, 97sle] BFE AzGTH26]. IMPR HA A AL
W= slzue wols ozjy B ArEle] wolEL whe=
t}. o] WolFS lauteringS E34 FE AAVE AASIL &
ZZ2 FA7NE 3 1hE gy ARE Frlsle] wE A7
F AFste] WEE Ak AOE ZAEATH42,49-53].

29 W3R F AFEY 7MEAS 1F
Codex?ll FF81871E AAS St AEd A5 F 2ol
gk PF ATARE 7R R Alste] Blagt 4345
Table 40 YePNATE. skt 7zt 7Hgag o] AAAAE Lot
w7] 918, JMPR RaAollA 7k soF 1759 Al
(Kow), 57191, spectrum and route of actionS ZA}SISIT].
HE Feolo] 71xg A2 7HATFE 12 AT v, 3
Zo] A& AAS @vle] PFE 0.06-1, 9719 PF= 2.1-10
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Table 3 General processing methods of Cereals

Commodity product processing method Reference
Husked rice  Drying (43-60 °C, 11-14%)-aspirating-screening-dehulling-separating hulls 36-38
. Polished rice Ergiksvi ;1Tclz-r1n71ll)2nogf :}(i;e:tr;l;i ;?f:ﬁg%igéavt ;1;1; )process was repeated until the total amount of 39-41,49-53
Bran Husked rifze-mi11ing-screening-separatiqg polished ri.ce (The process was repeated until the total 39-41. 49-53
amount of bran was 11-17% of the starting husked rice weight.) ’
Hulls Drying (43-60 °C, 11-14%)-aspirating-screening-dehulling-separating husked rice 36-38
Beer Malt-.crushing.-mashing (add water)-lautering-boiling (add hop)-whirlpool-fermentation (add yeast)- 42, 49-53
filtering-bottling
Pearly barley Drying-screening-aspirating-dehulling-separating from hulls 49-61
Flour Pearly barley-milling 49-53
Barley Shorts Pearly barley-milling-screening-sifting 49-61
Malt Pearly barley-screening-steeping-germinating-kilning 49-53
Hulls Drying-screening-aspirating-dehulling-separating from grains 49-53
Bran Pearly barley-milling-screening-sifting 49-53

A= . £ =3 Wule] PFE= 0.01-0.63Z tiE-E
o] A B2 & s Aol AAES & & AUk 9]

=AY T wAE FARER] 2AC] PR 0.15-7.28 5oF
o] e ZAFeldrt. WHE 71gg 2ite] PF= 0.006-0.04
2 R FoF o] fare Zo®E ZAMEHUTHIMPR
2007, 2008, 2011, 2012, 2013, 2015, 2016]. 2] 7z
uz} FF ¥ PFE H|w3k A3} acephate, glufosinate, metha-
midophos, quinclorac, sulfoxaflor 5% &% ALg 5 12
< % chlorpyrifos-methyl, difenoconazole, dichlorvos, fluxapyroxad,
triazophos 552 JZXE AVE 7Rl or, o] ZgoA PF
7v 247} 022, 0.06, 0.16, 0.133% 0242 ZARERAL, 5]
g 717 78, 94, 84, 87 H 76%= Wit 83.8% FAE

=

o] by AHzol B Fofo] 7P Bo] FREY Jovd
AL Gujsle JHAAM Fo] FE AASE Aoz
g o5 12%9 e dvE wnE =5 TN
Eu) PF7F 0.06-1914 @Wn)E =43 & 0.005-0.198 75 o]
66.7-99%<] ¥k 7+A8S ESTHIMPR 2008, 2013, 2015,
2012, 2007]. AujoA] Wn2 E-sk= oA Hit 85.4%
o] T Aol AAFAN RE T IR wu2
Ve A EE AAES & F Iddok

JMPR BH74¢] & th3t 175 %<k = difenoconazole &
ore] Aol th3t FATE AZ, Anl, 4A, Wn), 2A, A
&0] parboiled rice, W7] parboiled riced] A FHS S}
o Ao 7HFATE HEY & dS Aoz dAdEA
Difenoconazole®] PF= % 1, dv] 0.06, $A+ 4.05, ¥n]
0.01, AL 0.15, 22 0.006, parboiled rice2] ErE 041,
parboiled rice2] Wul= 02302 ZAMEATHIMPR 2015]. &
22 #u)Z 71Esle] PR 1914 0.062F 09471 A|AE o]
Foo] 94%E B2 o] #AAEHGeH, dulE WuE =43}
= FFoF 0.06214 0.01= 0.059 PF7} A|AES] 83.3%2
g Bt 9WuE Ao g 73 3 PF= 0.01914]
0.0062F 40% 7+AE Tt Parboiled rices &l 4~6X7F 3
AAZL T 100 °ColA 7HE3led 18~35°CollA] AZRAIA <]

seraleE 30%0IM parboiled rice= HE 12-14%FER A%
ot ZAZ¥ parboiled rice= FAE AW 9= 7R,
o] #rE =43l Wez 7kgeth(25, JMPR 2015). ol 3
A A1 HE & 252 #r AZXAZ parboiled rice?]
Fe= @nlellAl 041, Wuler] 02302 AR o] Unk Fu]o]
PF 0.06, &ut =] 0010 HIgiA FoFe] 7R AIG7E =& A
o2 ZAERA Parboiled rices WE Re Il LA}
Aol e FFEH] & YR FFatar 1A% &8
wetro] ZHashal gdite] FSETH30]. o] ol FE
T AEE Ao UYHZ o]F3sl7] Wil parboiled rice”t
1A gl g o] FtERLol s Esl dut $n), winje] PF
Ho =2 Aoz AL Difenoconazole®] 57142
3.3x107° mPa (25°C), Kow 4.4% 3|@Ajo] Y31 x|-8Adon,
Wi-E AFse I5AY sdelx Esty =4 7HEaA
oA ek AdHo] 94, 83.3 E 40% FAES] UiFE H3)E] o
AasE Aske HATH0]. Zhibo So] T3]3 FHFo)
difenoconazole 7oA 100 °CollA 387F EA2]et A3,
PF= 0245 H8Sith o] A3=, IMPR el vepd 2
o 7}eAlG Aot fAksE A2 difenoconazole SR 71E
of ot Fhhe AT BT

kel tgk 715<AF= chlorpyrifos-methyl, difenoconazole,
fenitrothion 3%2] <ol thalA ZATE SITHIMPR 2013,
2015, 2007]. WS Agto g 7133k PE7} chlorpyrifos-methyl
0.034°14 0.012, difenoconazole 0.01°114] 0.006, fenitrothion
0.15014 0.042 Z}z} 64.7, 40 2 73.3%2] FoFo] 7haiE
Atk FeHde] wWumloA FFEolx ARt vk A F E
o3| o] zHREero] alEe] mE FHREE A
T AATh. Leese] Wy 7158 53 chlorpyrifos H+
St gk A1l WHE Ao =R JhEeS o 3t
FaFo] 456 ppboll Al 130.5 ppb2E ks AFE BT o)F
PFE Zr&Este] WSS W 02862% 714% st
JMPROIA gt Atel] gk 7gAet fARE A5 e
RIb=4

Zeo tijgt 7FEAE " w7 F

N, O i

o

e~}

32 rlo rlo

ol o

U e 2
o

17°& % acephate,
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methamidophos, glufosinate, quinclorac, sulfoxaflor 5% &<k
ARHHQ] FoF 7hg A AR A Adolsisitt. AnlelA
wn g2 7y AT A3}, acephate?} tIAHEZE Q! methamidophos
o] 2R gt PF= ZHz 1914 0.63, 1914 0.852 37%%}
15%% A=At Acephate®] 57132 0.226 mPa (24 °C),
Kows —0.89]3Z, methamidophos®] 57142 23 mPa (20°C),
4.7mPa (25°C), Kowe -0.8% 3F@Ao] = 840y Ul
2 JAFske TN FolEE b Fol HisiA T &
5 ago]l W Aog AETH20]. Xiao 5 A&
o], W) A AR 7S] acephate] ZHFE-S W] wdh
ATFE FHENeH, X 371 mgkgl AWE 7Hsste]
0.92 mgkgs YERNAT, Enjolx wug 72t 0.51 mg/
kgl B 7HAdle AdE BH3UH22]. 18 PFE 4M&EsP, A=
1, &v] 0.24, Wm] 0.142 FxolA vz 7S w 76%, &
HE WuE 73 o 41.7% 7AEith JIMPR B4 F
dojoA wnZ 7}g-3sk o] acephate®} methamidophos®] 74
&3 vls=gk AgS JEpIT

Glufosinate &°Fe] A4 AFoA= A=A Bu|= gt
71ttt &2] PF 1914 win]= 082 AL, woF 7
28 20%E EAY. Glufosinate?] 57142 <0.01 mPa
(20°C)°]L Kows= pH 7, 22°ColA <0.12 484 Ffo|H
AT soelth20]. AXE 29 =AAYS AAH wu=
7FE3IAIRE glufosinate= FF FofO|BR Ao FAFE
AEE Zlo= yddth YRE wnE 7ReE & 5] 20%
ZA3IIAIRY, 80% = Wmle] ZHFE] AAEA] e Fo=
ZAEE AT

Quinclorace AZXE dv|E2 7I5E W PR/} 1914 1.022
AR OH, s WuE =AIA fn] 1.029014 0.76
02 255% ZASFSITHIMPR 2015]. Quinclorace <0.1 mPa
20°C)2] =713, pH 7914 —0.742] Kow=z, FutAdo] vtz
T8 IR o R AMEJTH20]. o] s WFE
TR AuelBRE wWuE £ Al 255%°] W AAasS
A=

Sulfoxaflore AZNA dr|2 7158 o PF7F 1914 052
50% #asiient, dnlE e =i S PE7F 0.5% WSkt
e Aoz ZAEJATHIMPR 2016]. Sulfoxaflors 57]1%°]
<1.4x10° mPa, Kow?} pH 7041 0.802% 3|ubdo] vt <
$9010] A% FHNPINE Welz Y FolE Fofe) 7
ago] v ZleR dAdkEt 20119 JMPR H2A 9] ZhApo]
st 7Fe Al Aol sulfoxaflors HAHS ¥l9jsh wf PF7b
o4 1602 F5EHe 445 vehldeh Ao A4S A
ASIARE FopEol FaHA o2 Zlo] A fAket A
£ YeEMIATHIMPR 2011].

ol gisiA 7R | e F 178 5 azoxystrobin,
bentazone, chlorantraniliprole, chlorpyrifos-methyl, cyhalothrin
12%2 = Tl Az JRE TR Aol
Zdtke Aotk Azl AvE 7R o tiie] F
o] ZrAsIRlaL, Arloll wmg vy & wf dF Fase
FS BTk 23U J5A5 acephate, methamidophos,
glufosinate, quinclorac, sulfoxaflor 5% &9k FoF A&o]
2 AREY AT Tl B go] AAHA Fe o=
Helsith debAQl Ag IR wek el RE 3

oX 12 oy ol

wo] =Y Foll HhTe] W A0R o4 dE, HIRFE
Foe W FHRE] AgEke] fadhe ZoR o dd
. 28U JMPR RIME AR A3 2 17E = 154
59k acephate, azoxystrobin, bentazone, difenoconazole, dinotefirran,
glufosinate, methamidophos, propiconazole, quinclorac, sulfoxaflor,
triazophos 1150|121}, ©] % acephate, methamidophos, glufosinate,
quinclorac, sulfoxaflor®] 5%:-¢] 7Fa-d+ Ad= o] UH=
AFE o] Fofo] e A g AE vehlo] T4 5ok
dutAl AHEgFS HHTh 23} azoxystrobin, bentazone,
difenoconazole, dinotefuran, propiconazole, triazophos 6% &
ok TR AWl o] ol F 7hAEo A}
2 AL olefst A woke] dwkHl Esle &
doll whet Feke] o]l folHl AHAAE HolA] ke
Aog zAtElo] Im3t Jio] HLFel et kAl A7
Argh A3E VFERAATH28].

JIMPRO| A|EH Aol gt F 1759 ¥ 5 Ayl oigt
7T 3%l E7BISEIMPR 2007, 2013, 2015]. JMPR
Baxolle= fejuake] F21Q1 Ayt digk A-AlErt 753
o T gyt Ao tigk PF A Al At oigk 7t
TAT7E s sd Favt g AeE AokHETh

AL

oo

w9 7y F AR /1A E

Table 5= Hzlo tist 23% weke] BrRe, AW, 242, &
2 A, short, Mo}, W3] PF ApAEE 7Ry EE AT
3l Table 5= 23% 2] Kow, 371%, HFolaA o
o] E4S AR Aol B E sl Axd FHE|9
PF 15 702 &lo] 7Ry W PFE ALK FHE]e]
S AAS Fwel PFE 1914 0.12-122 €opgo=
T Foo] TAEUN, o] A A HRH] AHS
1.6-2% 59F ARo| F=EQrh. AW 0.12-1.2004] Eajste] A
Z3 Baro] PR 0.097-0.82 AZ 7Hadle AFE By,
o] FgollA FakEz wAE A PF= 0.39-7.82 5 AR
o] F=HACE F 0.12-1.20014] FR|5le] WolrjZ] wole] PR
= 0.01-1.382 A=Y Hols waAlzl WA= 0.001-
0.67= T-E2] Fofo] Hal= AL S|4 =o] mjgke] AJEnto]
ZHF 5 THIMPR 2013, 2006, 2016, 2009, 2008, 2015,
2007, 2012, 2011, 2010]. ®ale] 7kl we}l Fete] PFE
v]w sk A3}, ethephon, pyraclostrobin, penthiopyrad, sulfoxaflor,
trinexapac-ethylS A&t 1159 e FRIEE 7Ax, A,
FRlate] Artolu} miERE HE Q] AFo] A|As] FHom
= FHOZ PF7) 1914 0.092-048% FAlRo] Ak
250, FoF 7HA890] 54-90.8%F Hd 73.5%= TR

ko] ZHAEATH2006, 2013, 2016, 2012, 2011, 2010]. ©]
] Aujll AR ool Frelel YA FoF vl 7t
2 Bol #FEY dorz AZFE AASkE A iR
AAEE Aoz AETh IMPR A ErfEd thEk 7}
FAF AFoIA  fluxapyroxads BH S Sate] zhRFko)
92% ZEA M [IMPR 2012], H]9] @3HgellA  fluxa-
pyroxade= PF7} 164 0.162% 84%°] &ofo] A= ith
JMPR Bxje]] Z2ALE EnpEel Beje] 7Hgad F fluxapyroxad
ZHFES vadt A3, FAEe SRV 9Eke ¥y Ee )

¥ el sofo] it AlAEE AR d¥e eI

fAr off oy 2
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A i) 7kt el thek A= benzovindiflupyr,
flusilazole, fluxapyroxad, pinoxaden, saflufenacil, sulfoxaflor,
thiamethoxam, trinexapac-ethyl®] 8%¢] FoFolA 3=t
[JMPR 2016, 2007, 2012, 2011, 2010, 2013]. = =
flusilazole, thiamethoxam, trinexapac-ethyl®] ®#] ¥=re] PF=
1914 2z} 045, 0.08 2 0432 734ske] 55, 92 2 57%9]
2AagS YEP . Benzovindiflupyr, fluxapyroxad, pinoxaden
o] ®E &=Fe] PFe= 1, 9] PFe= 046, 0.16 2 048%
Yeh} a8 54, 84, 52%E RANENOH, BuE Ty &
ol= PF7F ZH} 04, 0.15 2 0462 ZAFEIUTE Benzovindiflupyr,
fluxapyroxad, pinoxaden= Awollx Uz A Folle &
ofo] A9l ZamA e ROE EAEIUTH20L

Saflufenacik> PF= ¥ 4= 1, A9 0.092, &% 0.097=
o Aol AARE gl the] ool A7
Hou, sulfoxaflor® Hel &= 1, B9 0.7, 2% 080F
Ak A AABEAA 30% BE AA=UCE. Park 5
o] AR g W F FF TR AREATF33]e4
azinphos-methyl, chlorpyrifos-methyl®] 0.05, chlorpyrifos, trichlorfon
©] 0.06, fenitrothion, malathion®] 0.072 2tE=o] A &
o] ZRE Tk AES 3 WIER 7RE B 5%
7} A=7 dot e Zo® YERTh JMPR HAofA HeE]
AR FA F  benzovindiflupyr, flusilazole, fluxapyroxad,
pinoxaden, saflufenacil, sulfoxaflor, thiamethoxam, trinexapac-
ethyl®] PF= 0.4, 0.15, 0.45, 0.46, 0.097, 0.8, 0.08, 0.43°.%
HE] g3 zRE Foke ARe B LR e Ay
e &l FoF gito] Tasle Hse AdS B

9% Tl tiste] AHulg WolE A3t PFE A= 4
3}, boscalid= 033914 0.93, bixafen 0.22°14] 0.86, flupy-
radifurone 0.129114 0.49, isopyrazam 0.37°14] 0.55, metrafenone
0.165°141 0.4, pyraclostrobin <0.67°14] 1.17, pinoxaden 0.48
oA 1.17, sulfoxaflor 0.7914] 1.3, tebuconazole 0.2794 1=
ZAEATE T ¥ 27 2860, 3.4, 4.190, 1.54, 2.4u,
1790, 2.4, 1990, 3. 7902 st 279 S7Hekdnh 9] 5
ok 3go] Bl 284wk, iR Fopdwe] iR
AFEE 5oz Aug HANA oAl & ES AA, A
ZEo] Az Holo|X FoHIRo] FEHEE AR ATEL)
Helo tiEF]] 7HEE]] WEE Wols o]gsle] wa, ofx)
HE& AA Axdr. Hols WEE 7R § 17% sl
gk PF= ot 0.1-1.3°14 0.001-0.67= ZF4A3sFom™, 42.7-
99.9%2] ZAE&S EYT{JMPR 2013, 2006, 2009, 2008,
2012, 2016, 2011]. Wolo|A WMEZ 7gsh= ZJollA PF=
Ha 82%2] TAES Jeldoh W] dayg T i
SO Aol A walEAY s Es AoR AdEUT
Im 5 A7[28]914 IMPROIA H7kRl #HAF 7hgo] dig
ok TlEAG A A%, =T 7FROIA 12F ko] PF
7t B 03622, 64% #aso], T3 wady ¥ sk
ol Falge & 5 Uk

Zhigiang 52| AT-[29]eXE= BeElE 7H3l triadimefons}
triadimenol®] ZHFES FA38I T BHEEE 14,830, 1,586 ug/
kgo = EAMEQL, Wolg MF2 e o AREFS 12,950
22154 ng/keellA 254 = 376 ng/kgl 2 74313tk o] A&
£ o]&slo] PFE AFEaPH, Woke] PF= 0.873 1.36, W5<]

PFE 00173 0240]9, oo w2 7153 o 983}
82.4%°] 7Hads HTh AR IMPRS] 7haAt Aot &
AbstA wolg Wi Thel 5 miEke] Foko] IFEe AES
UFERA AT

ERgE AWog vk== o)A ethephon, pyraclostrobin,
penthiopyrad, sulfoxaflor 4% 59k F#o| g PF= BX
gl 104 e FoF ¥ 72 0.1, <0.67, 0.68, 0.72 10,
33, 32 2 30% ZAHACE. Ethephon® <0.01 mPa (20 °C)$}
Kow7l <2281 H|3dHg, 84 Fofo 2 RS 77 5
ofo 2 Fodio] YRR FEo] BuE St 10%] W
< UES HolH FoF] Aol AAHA e sleE
E}SETE Pyraclostrobin, penthiopyrad, sulfoxaflore 2.6x107
(20°C), 0.00643 (25°C), <1.4x10° mPa, Kow 3.99, 0.802%
o] B R84 EAS T ARG wofe R 99
FAANA F 31% B= FAEUT

Trinexapac-ethyl> FHZ] S Aoz wt== oA PF7}
1914 122 =of F¢fo] AL AAFRA] &t} Trinexapac-
ethyl® Z7]%0] 2.16 mPa (25°C)°]2 Kow’} 2.1 (pH 8.9),
-0.29 (pH 6.9), 1.5 (pH 522 3by, 484 Fekoz A}
HRou, FFolgAd o= AR ULk o] F A
Ao W2 JFH A AA Folx o] HaHA|
e 7oz Azt

% 23% % boscalid, bixafen, benzovindiflupyr, fluxapyroxad

1FE RIS s gHos vet A B
Fopgio] aEglon, YUS HAANA WE ol

o
o
s

o] FEHT}. Teht, Hols WRE N1FE
ofo] 7rawlo] vlee] Quul el AF
591 ethephon, pyraclostrobin, penthiopyrad,
sulfoxaflor 4% 2 FeFdRo] Hel YREZ o|g=o] A
o7 7hgste A Fol B2 ol AAHA &Iskth
Trinexapac-ethyl &F Tt o2 73 & Fofo| THE=
AoR Uehgth. Tev o5 sofe] AEdE HUE olF o
B 7k 3R e wEREe] iR hdke AFeR 2
AFE AT

AEZ o7 A3 Helo AXH 35% T 5 85 (Acephate,
methamidophos, glufosinate, guinclorac, sulfoxaflor, ethephon,
pyraclostrobin, penthiopyrad) = X840 =2 o & =2 &=
S/dolH, o rtdAdl o8 & HAawal, IFEe
2 24 Sl 7 AGTE WoAlA] e ikl A B
oA}, 8F S A9 27%F T F(azoxystrobin, bentazone,
benzovindiflupyr, bixafen, boscalid, chlorantraniliprole, chlor-
pyrifos-methyl, cyhalothrin, cypermethrin, dichlorvos, difenoconazole,
dinotefuran, fenitrothion, flupyradifurone, flusilazole, fluxapyroxad,
isopyrazam, metrafenone, picoxystrobin, pinoxaden, propiconazole,
quinoxyfen, saflufenacil, tebuconazole, thiamethoxam, triazophos,
trinexapac-ethyl}> E2]3}5H4 S| we} 7HAIG7 wsts
= dRbAQl S Holx| gt

tlo 2, o ML oft
ar 4o o
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T
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HElo] e JHEAS ARE LESINLE A HXE dr,
win] bAoA gl Anto g yige u 17% se] VAT
£ BRI 175 5 acephate, methamidophos, glufosinate,
quinclorac} sulfoxaflor 5% &S A|Qgk 125 HY=E &
2 7hEE ) giFEe] Foko] AEIaL, dnjoA] winE
7k o wofo] Ui Fadle AES EioH, =Ry S

WY sk BAE Sl SEHAL. Acephate 5 55 5

ke ATA TR Fool HF Rz AT £33

Fol B o) AARA B o Uit wnle] 17
) Xe)

o

H ok =3 3 Tidste] Ao g JEet 3 i Al
Axlo] FoF Aol Wi MRHUTH Kl R, AW, &
2 short, Wo}, WF, ARA % AR A1F F 23% w7}
AFE HAsATE. AFA F21 ethephon, pyraclostrobin,
penthiopyrad, sulfoxaflor 452 #|9|gt 5 FHEE 233}
o] Aoz mie= Jqu%oﬂ}q TR ,] ok MHE o] 431
th AuS IAAA vhE o] e FeHdRe] FFEHALS
w, g 7k Aedle tiiat weliEo] mike] ekt
Frole A Bk

Keywords 717l « /718 - A1 E149193] - wof

#1871 - AREY

A 2 o] =R 20159 % thr i a Sl x| glol] ojste] 3
HAFUTH
References

1. Chung HW, Ha YG Im MH, Shin JE, Do JA, Oh JH, Cho JH, Kwon
KS, Park SH (2011) Establishment of 22 pesticide MRLs in agricultural
products based on risk assessment. Korean J Environ Agric 30: 166—172

2. Lee JK, Woo HD (2010) Current status for management of pesticide
maximum residue limits in foods. Korean J Food Sci Technol 43: 2-23

3. FAO, WHO (2015) CODEX alimentarius commission procedural
manual. Food and Agriculture Organization, World Health Organization,
Rome

4. MFDS (2018) Food standard and specification. Ministry of Food and
Drug Safety, Cheongju, Korea 35-36: 494-503

5. Im MH, Ji YJ (2016) A review on processing factors of pesticide
residues during fruits processing. J Appl Biol Chem 53(3): 189-201

6. Park SY, Park KS, Im MH, Choi H, Chang MI, Kwon CH, Kim SG, Lee
HK, Hong MK, Shim JH, Kim JH (2009) Studies for the processing
factors of pesticides during the milling of wheat grain. Korean J Pest Sci
13: 70-78

7. Park SY, Kang HR, Ko KY, Gil KH, Im MH, Lee KS (2009) On the
processing and reduction factors of several pesticides with welsh onion.
Korean J Pest Sci 13: 249-255

8. Noh HH, Lee JY, Park SH, Lee KH, Oh JH, Im MH, Kyung KS (2012)
Residual characteristics of azoxystrobin and difenoconazole in ginseng.
Korean J Pest Sci 16: 131-136

9. Kim JG, Kim SS, Park HR, Ji KY, Lee KH, Ham HJ, Im MH, Hur JH
(2009) Residues of azoxystrobin during cultivation and processing of
ginseng. Korean J Pest Sci 13: 232-240

10. Noh HH, Lee KH, Lee JY, Lee EY, Park YS, Park HK, Oh JH, Im MH,
Lee YJ, Baeg IH, Kyung KS (2012) Residual characteristics and
processing factors of difenoconazole in Fresh ginseng and processed
ginseng products. Korean J Pest Sci 16: 35-42

11. Lee JY, Noh HH, Lee KH, Park HK, Oh JH, Im MH, Kwon CH, Lee
JK, Woo HD, Kwon KS, Kyung KS (2012) Processing factors of

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

azoxystrobin in processed ginseng products. Korean J Pest Sci 16: 222—
229

Lee EY, Noh HH, Park YS, Kang KW, Lee KH, Park HK, Kwon CH,
Im MH, Kyung KS (2009) Processing and reduction factors of pesticide
residues in chinese matrimony vine and jujube by drying. Korean J Pest
Sci 13: 159-164

Im MH, Kwon KI, Park KS, Choi DM, Chang MI, Jeong JY, Lee KJ,
Yun MK, Hong MK, Woo GJ (2006) Study on reduction factors of
residual pesticides in processing of ginseng. Korean J Pest Sci 10: 22-27
Im MH, Kwon KI, Park KS, Lee KJ, Chang MI, Yun WK, Choi W],
Yoo KS, Hong MK (2007) Reduction rate of azoxystrobin, fenhexamid
and cyprodinil during ginseng processing. Korean J Food Sci Technol
39: 575-579

Park KS, Choi JH, Suh JH, Kim SG, Lee HK, Shim JH (2009) Studies
on the Processing Factors of Pesticides in Dried Carrot from Field Trial
and Dipping Test. Korean J Pest Sci 13(4): 209-215

Noh HH, Kang KW, Park HK, Lee KH, Lee JY, Lee EY, Park YS,
Kyung KS (2010) Processing and Reduction Factors of Azoxystrobin
and Flutolanil in Garlic by Freeze-Drying. Korean J Pest Sci 14(3): 235—
240

MFDS (2018) Korean Food Standards Codex. Pesticide MRLs. Ministry
of Food and Drug Safety, http://www.foodsafetykorea.go.kr/foodcode/
index.jsp

FAO (2009) Submission and evaluation of pesticide residues data for the
estimation of maximum residue levels in food and feed. Food and
Agriculture Organization of The United Nations, Rome

FAO (2016) Submission and evaluation of pesticide residues data for the
estimation of maximum residue levels in food and feed. Food and
Agriculture Organization of The United Nations, Rome

Turner JA (2015) The Pesticidle Manual A World Compendium
Seventeenth Edition. BCPC, Alton, Hampshire UK

Umran Uygun, Hamit Koksel, Ayhan Ati (2005) Residue levels of
malathion and its metabolites and fenitrothion in post-harvest treated
wheat during storage, milling and baking. Food Chemistry 92, 643—-647
Zhigiang Kong, Fengshou Dong, Jun Xu, Xingang Liu, Jing Li, Yuanbo
Li et al. (2012) Degradation of acephate and its metabolite
methamidophos in rice during processing and storage. Food Control 23,
149-153

Zhigiang Kong, Minmin Li, Jieying Chen, Yuejing Gui, Yuming Bao,
Bei Fan et al. (2016) Behavior of field-applied triadimefon, malathion,
dichlorvos, and their main metabolites during barley storage and beer
processing. Food Chemistry 211, 679-686

Umran Uygun, Recep Ozkara, Ayse Ozbey, Hamit Koksel (2007)
Residue levels of malathion and fenitrothion and their metabolites in
postharvest treated barley during storage and malting. Food Chemistry
100, 1165-1169

Park WJ, Lee SK, Kang YH, Kim JK, Yoon KS, Lee JM et al. (2015)
FOOD PROCESSING. In Rice processing, pp. 129-134, Soohaksa,
Seoul, Korea

Oh MIJ, Son JR, Jung JH, Geum JH, Lee GS, Oh JS et al. (2007)
Agricultural Food Processing. In Barley, pp. 85-93, SunJinMunhwasa,
Goyang, Korea

Yang Mi Ok, Cho Eun Ja (1995) The Effect of Milling on the Nutrients
Raw and Parboiled Rices. Korean J Soc Food Sci 11(1): 51-57

Im MH, Ji YJ (2016) A review on processing factors of pesticide
residues during fruits processing. J Appl Biol Chem 59(3), 189-201
Zhigiang Kong, Minmin Li, Jieying Chen, Yuming Bao, Bei Fan,
Frederic Francis et al. (2016) Processing factors of triadimefon and
triadimenol in barley brewing based on response surface methodology.
Food Control 64, 81-86

‘Parboiled rice enhances rice processing industry’s competitiveness’,
Food news, 2014.11.13, www.foodnesw.co.kr/news/article View.html?
idxn0=52875.(2019.02.20)

. Su-Rae Lee, Charles R. Mourer, Takayuki Shibamoto (1991) Analysis

before and after Cooking Processes of a Trace Chlorpyrifos Spiked in



228

J Appl Biol Chem (2019) 62(3), 219-228

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

Polished Rice. J Agric Food Chem. 39: 906-908

Zhibo Huan, Zhi Xu, Wayne Jiang, Zhigiang Chen, Jinhui Luo (2015)
Effect of Chinese traditional cooking on eight pesiticides residue during
cowpea processing. Food Chemistry 170: 118-122

Park SY, Park KS, Im MH, Choi Hoon, Chang MI, Kwon CH et al.
(2009) Studies for the Processing Factors of Pesticides during the Miling
of Wheat Grain. Korean J Pest Sci 13(2): 70-78

JMPR (2006) Evaluation 2006-Pesticide residues in food 2006: 159-299
(boscalid). Joint Meeting of the FAO Panel of Experts on Pesticide
Residues, Rome

JMPR (2006) Evaluation 2006-Pesticide residues in food 2006: 867-974
(quinoxyfen). Joint Meeting of the FAO Panel of Experts on Pesticide
Residues, Rome

JMPR (2007) Evaluation 2007-Pesticide residues in food 2007: 607—617
(fenitrothion). Joint Meeting of the FAO Panel of Experts on Pesticide
Residues, Rome

JMPR (2007) Evaluation 2007-Pesticide residues in food 2007: 619-772
(flusilazole). Joint Meeting of the FAO Panel of Experts on Pesticide
Residues, Rome

JMPR (2007) Evaluation 2007-Pesticide residues in food 2007: 787-918
(propiconazole). Joint Meeting of the FAO Panel of Experts on Pesticide
Residues, Rome

JMPR (2008) Evaluation 2008-Pesticide residues in food 2008: 1-202
(azoxystrobin). Joint Meeting of the FAO Panel of Experts on Pesticide
Residues, Rome

JMPR (2008) Evaluation 2008-Pesticide residues in food 2008: 549—783
(cyhalothrin). Joint Meeting of the FAO Panel of Experts on Pesticide
Residues, Rome

JMPR (2008) Evaluation 2008-Pesticide residues in food 2008: 785—-890
(cypermethrin). Joint Meeting of the FAO Panel of Experts on Pesticide
Residues, Rome

JMPR (2009) Evaluation 2009-Pesticide residues in food 2009: 147-262
(chlorpyrifos-methyl). Joint Meeting of the FAO Panel of Experts on
Pesticide Residues, Rome

JMPR (2010) Evaluation 2010-Pesticide residues in food 2010: 1787—
2021 (thiamethoxam). Joint Meeting of the FAO Panel of Experts on
Pesticide Residues, Rome

JMPR (2011) Evaluation 2011-Pesticide residues in food 2011: 1-26
(acephate, methamidophos). Joint Meeting of the FAO Panel of Experts
on Pesticide Residues, Rome

JMPR (2011) Evaluation 2011-Pesticide residues in food 2011: 727-871
(isopyrazam). Joint Meeting of the FAO Panel of Experts on Pesticide
Residues, Rome

JMPR (2011) Evaluation 2011-Pesticide residues in food 2011: 905—
1088 (pyraclostrobin). Joint Meeting of the FAO Panel of Experts on
Pesticide Residues, Rome

JMPR (2011) Evaluation 2011-Pesticide residues in food 2011: 1271-
1417 (sulfoxaflor). Joint Meeting of the FAO Panel of Experts on
Pesticide Residues, Rome

JMPR (2011) Evaluation 2011-Pesticide residues in food 2011: 1419-
1613 (tebuconazole). Joint Meeting of the FAO Panel of Experts on
Pesticide Residues, Rome

JMPR (2012) Evaluation 2012-Pesticide residues in food 2012: 413—464
(dichlorvos). Joint Meeting of the FAO Panel of Experts on Pesticide
Residues, Rome

JMPR (2012) Evaluation 2012-Pesticide residues in food 2012: 477-590
(dinotefuran). Joint Meeting of the FAO Panel of Experts on Pesticide
Residues, Rome

JMPR (2012) Evaluation 2012-Pesticide residues in food 2012: 659-935
(fluxapyroxad). Joint Meeting of the FAO Panel of Experts on Pesticide
Residues, Rome

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

JMPR (2012) Evaluation 2012-Pesticide residues in food 2012: 937-
1182 (glufosinate). Joint Meeting of the FAO Panel of Experts on
Pesticide Residues, Rome

JMPR (2012) Evaluation 2012-Pesticide residues in food 2012: 1659—
1825 (picoxystrobin). Joint Meeting of the FAO Panel of Experts on
Pesticide Residues, Rome

JMPR (2013) Evaluation 2013-Pesticide residues in food 2013: 1-36
(azoxystrobin). Joint Meeting of the FAO Panel of Experts on Pesticide
Residues, Rome

JMPR (2013) Evaluation 2013-Pesticide residues in food 2013: 37-196
(bentazone). Joint Meeting of the FAO Panel of Experts on Pesticide
Residues, Rome

JMPR (2013) Evaluation 2013-Pesticide residues in food 2013: 197-330
(bixafen). Joint Meeting of the FAO Panel of Experts on Pesticide
Residues, Rome

JMPR (2013) Evaluation 2013-Pesticide residues in food 2013: 331-356
(chlorantraniliprole). Joint Meeting of the FAO Panel of Experts on
Pesticide Residues, Rome

JMPR (2013) Evaluation 2013-Pesticide residues in food 2013: 357-360
(chlorpyrifos-methyl). Joint Meeting of the FAO Panel of Experts on
Pesticide Residues, Rome

JMPR (2013) Evaluation 2013-Pesticide residues in food 2013: 1343—
1360 (penthiopyrad). Joint Meeting of the FAO Panel of Experts on
Pesticide Residues, Rome

JMPR (2013) Evaluation 2013-Pesticide residues in food 2013: 1499—
1506 (triazophos). Joint Meeting of the FAO Panel of Experts on
Pesticide Residues, Rome

JMPR (2013) Evaluation 2013-Pesticide residues in food 2013: 1595-
1716 (trinexapac-ethyl). Joint Meeting of the FAO Panel of Experts on
Pesticide Residues, Rome

JMPR (2015) Evaluation 2015-Pesticide residues in food 2015: 547-580
(difenoconazole). Joint Meeting of the FAO Panel of Experts on
Pesticide Residues, Rome

JMPR (2015) Evaluation 2015-Pesticide residues in food 2015: 581-730
(ethephon). Joint Meeting of the FAO Panel of Experts on Pesticide
Residues, Rome

JMPR (2015) Evaluation 2015-Pesticide residues in food 2015: 1441—
1530 (quinclorac). Joint Meeting of the FAO Panel of Experts on
Pesticide Residues, Rome

JMPR (2016) Evaluation 2016-Pesticide residues in food 2016: 145-256
(benzovindiflupyr). Joint Meeting of the FAO Panel of Experts on
Pesticide Residues, Rome

JMPR (2016) Evaluation 2016-Pesticide residues in food 2016: 1055—
1416 (flupyradifurone). Joint Meeting of the FAO Panel of Experts on
Pesticide Residues, Rome

JMPR (2016) Evaluation 2016-Pesticide residues in food 2016: 1623—
1648 (metrafenone). Joint Meeting of the FAO Panel of Experts on
Pesticide Residues, Rome

JMPR (2016) Evaluation 2016-Pesticide residues in food 2016: 1901—
2036 (pinoxaden). Joint Meeting of the FAO Panel of Experts on
Pesticide Residues, Rome

JMPR (2016) Evaluation 2016-Pesticide residues in food 2016: 2037—
2082 (saflufenacil). Joint Meeting of the FAO Panel of Experts on
Pesticide Residues, Rome

JMPR (2016) Evaluation 2016-Pesticide residues in food 2016: 2261—
2292 (sulfoxaflor). Joint Meeting of the FAO Panel of Experts on
Pesticide Residues, Rome

Buggenhout J, Brijs K, Celus I, Delcour JA (2013) The breakage
susceptibility of raw and parboiled rice: A review. Journal of Food
Engineering 117: 304-315



