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Abstract

&
= o The Korean Society of Food Preservation

Based on the pesticide standards of the Codex Alimentarius Commission (Codex), the processing factors (PFs) of
61 pesticides were investigated following processing of wheat, com, and cottonseed. In case of wheat processing,
33 pesticides exhibited PFs of <0.07-0.39 in white flour and 0.25-2.7 (approximately 2.5-18 times higher) in whole
meal flour. Of the 19 pesticides analyzed after corn processing, four pesticides (cyantraniliprole, dicamba,
prothioconazole, and dichlorvos) exhibited PFs of 0.27-0.58 in com flour. The PFs of six pesticides, including
cyantraniliprole, were between <0.0058 and <0.28 after refined com oil processing, indicating that =72% of the
pesticides were removed. The PFs of 34 pesticides after cottonseed processing were 0.08-6.1 and <0.0038-3.0 in
crude and refined oils, respectively. Most pesticides were removed during refining stages, such as alkali refining,
bleaching, and deodorization. In conclusion, the amounts of residual pesticide were considerably low when flour,
oils, and other products were produced after processing. In some cases, however, either only small amounts of pesticides
were removed or the pesticides were concentrated after wheat, com, and cottonseeds were processed for white and
whole meal flour; flour and refined oil; and refined oil, respectively.

Key words : joint meeting of the FAO panel of experts on pesticide (JMPR), processing factor, wheat, comn, cottonseed
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S AL A 0 0 7Y 5o A8l 5o A%
F QHHRE fIoto] SAAEAA L1 (Codex Alimentarius
Commission, Codex)St S-elLfe} 5 A4 215 42718
& 597E5]-8 75 (maximum residue limit, MRL)& A%
5}l QItH(Chung -5, 2011; FAO, 2015; Leext Woo, 2010).
MRLS ke o] 12 5oRbaA87|20] et 4ua
5o%0] A1ES Bolol BAEL HFl)E PHT Sos
Az oo whah 4456k QITHMEDS, 2020a; RDA, 2020).

T8 sAREl R w2 AR 28 2 7R 5 TR
= AasAY, 45 5550 et =4 RHErkIm
=, 2006; Im <, 2007; Im3} Ji, 2016; Kim <, 2009; Lee
5, 2009; Noh 5, 2012; Park 5, 2009). <, A= A4
= MRLS 3l0] SoRualo] et gufar] Ao
AE AT SEolER, 2NAEE el 49 A%
& Fajo] 7Rl ok ARE A8 P=rHima}
Ji, 2016; Kim¥} Im, 2019).

Codex?] &F 7% 44& A% A&7t AYS](Joint
meeting FAO/WHO on Pesticides Residues, JMPR)o]|A+=
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MRL A7 A] A& &3 =&%710 22 9 715 § &<
o Wl gt 7FEASE 85kl UTHFAO, 2009). -2
vkl A9, A0 28 9 7R F 52k #igto] et &
T A=t o] YAREA] ghobA] Bk 7 eEH T
7F5AS2] &80l oj#f A7g°ltHMFDS, 2020b). IMPR
o= Codex?] 5 715 H8S fIote] AIA Zt=ollAf Al
SH AEE FUohHA A9 dA, 29 9 7+ 2
% 5 Aol A Ee I AEE BA FHE
S7Wskar Qltk. 1993dRE F70E IMPR B Aoz I3,
5 A5 TR, A4 SR QLR T TR A
z28 9 715 F 59 2] Halo] gt At At 9l
THIMPR, 2006¢c; JMPR, 2007a; JMPR, 2008a; JMPR,
2009a; JMPR, 2012d). o] A&E A|AZo]l1 G807 11
3 A, fEuetolA AE F w27 72 ARR &
40l 7+sd Aolrh. £ AollA= Codex MRL 4788
IMPRY] ¢I4At= F 9, S5, WA digt =2 € 7+
% & RO ¥l 59 4R =1 - 3ok B/
£ 7RAISE AR B9 ARk dAAQl el
&84 5 U=F sl gtk

ERRT

59 MR wsh A2

JMPR EVALUATION 2002-20164 A8 & A& 712 =
350} 17 S0 Tt 2S Falelglon, ko] 712
Z(processing factor, PF)= A1Z71g & =oF Zk=eks 9
35412 0] 35oF RO e S Lhehl Zlolck. 2, 7
SAE AES 7S F ool AaEAY SV v

22 Ve gholch

Table 1. Lists of pesticides for wheat, com, and cottonseed

Processing factor (PF) =

Residue level in processed commodity (mg/kg)

Residue level in RAC or commodity
to be processed (mg/kg)

Atz Hli L 2o

Table 1-= A1EE 5°F w2 YeRd ook doj| ot
aminopyralid 5 383, £4429] azoxystrobin 5 1953} ™
9] abamectin 5 34F Ffo tidt] FARSIA.

Table 2= =2l 7Fe-&ol ARSH &1 H 247171 &
&°F Ao diste] 7hes] AE]shal e, Table 32 I,
S 9 WAl dfg 7k el distel elsiet
(JMPR, 2002-2016).

Table 4= &, 9% 9 WAlS) 73 % 50 Ao
of e BAE Bote] B2 - sj5kY S4L o}galo]
Agstr] fiste] A AA 52 A&l tigt B4 &
Pesticide Manual& &5t0] 58] =841} 28449 E4
2 Uehiis SuHgal B BilALog Kow), 5o%0] 2
g9l AEQ F71U¥(vapor pressure), 20| A= Aol
Fol=A], FHO| MFEHEA RS dwdsks T4
(systemic) & H|ZEA(non-systemic)2] 2 EA(route of
action)S ZAFSFTH Turner, 2015).

[

A=

=
b Rl

)

Q.

o s
2t o %

M

AR 24

Table 2= JMPRO] 7+ 2s0k3|A1E0] W, &2 walo] =
ofo] S25 Wlol 7k 7MEBR F O A5 Wt AT
ANE A& A7 F 58%F B JRdEE 9, L54 d
Wi gt 1% WY F 5 24 817°] hdtel &

EH
=]

Hr

Commodity

Pesticide

Aminopyralid, Azoxystrobin, Boscalid, Bifenthrin, Bixafen, Benzovindiflupyr, Chlorantraniliprole, Chlorpyrifos-methyl,
Cypermethrin, Cyhalothrin, Dicamba, Dichlorvos, Deltamethrin, Ethephon, Fenitrothion, Flumioxazin, Fluopyram,

Wheat Flupyradifurone, Flusilazole, Flutriafol, Fluxapyroxad, Isopyrazam, Imazamox, Malathion, MCPA, Metrafenone,
Pyraclostrobin, Propiconazole, Prothioconazole, Penthiopyrad, Picoxystrobin, Pinoxaden, Quinclorac, Saflufenacil,
Sulfoxaflor, Spiromesifen, Thiamethoxam, Trinexapac-ethyl

Azoxystrobin, Boscalid, Bifenthrin, Cyantraniliprole, Dicamba, Dichlorvos, Deltamethrin, Flubendiamide, Fluopyram,
Corn Fluxapyroxad, Flupyradifurone, Glyphosate, Imazapyr, Imazethapyr, Propiconazole, Prothioconazole, Penthiopyrad,

Picoxystrobin, Teflubenzuron

Abamectin, Acetamiprid, Acetochlor, Bifenazate, Boscalid, Bifenthrin, Chlorantraniliprole, Clothianidin, Cyantraniliprole,

Cottonseed

Cyfluthrin, Cyhalothrin, Dicamba, Dichlorvos, Dinotefuran, Emamectin benzoate, Ethephon, Fenpropathrin, Flonicamid,

Fluazifop-P-butyl, Flubendiamide, Fluopyram, Flutriafol, Fluxapyroxad, Flupyradifurone, Glufosinate, Hexythiazox,
Pyraclostrobin, Profenofos, Spirotetramat, Sulfoxaflor, Spiromesifen, Tebuconazole, Thiamethoxam, Tolfenpyrad
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Table 2. Analytical methods used for pesticide analysis on wheat, com and cottonseed
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. D)
Analysis Pesticide Commodity Extraction solvents Year of JMPR
instrument report and evaluation
Abamectin cottonseed acetonitrile : 0.1% phosphoric acid (25:75) 2015a
Acetochlor cottonseed acetonitrile : water (80:20) 2015b
Aminopyralid wheat 0.1 N NaOH 2006a
Azoxystrobin wheat acetonitrile : water (9:1) 2008a
Benzovindiflupyr wheat acetonitrile : water (80:20) 2016a
Bixafen wheat acetonitrile : water (4:1), 2016b
wheat acetonitrile : water 2016¢c
Chlorantraniliprole
cottonseed acetonitrile : water 2008b
Clothianidin cottonseed acetonitrile : water : formic acid (20:80:0.1) 2010b
corn Aqueous acetonitrile 2015¢
Cyantraniliprole
cottonseed acetonitrile 2013a
Dinotefuran cottonseed acetonitrile : water (8:2) 2012¢
Flonicamid cottonseed acetonitrile : water (1:1) 2015¢
corn 2010d
Flubendiamide acetonitrile : 0.01% HCI
cottonseed 2010d
wheat acetonitrile : water (80:20) 2010e
Fluopyram com acetonitrile : water (80:20) 2010e
LC-MS/MS cottonseed acetonitrile : water (80:20) 2010e
wheat acetonitrile : water (4:1), 2.2 mL/L formic acid 2016e
Flupyradifurone corn acetonitrile : water (4:1), 2.2 mL/L formic acid 2016e
cottonseed acetonitrile : water (4:1), 2.2 mL/L formic acid 2016e
Flutriafol wheat acetonitrile 2011c
wheat methanol : water (50:50) 2012d
Fluxapyroxad
corn methanol : water (50:50) 2012d
Fluxapyroxad cottonseed methanol : water (50:50) 2015h
aqueous acid (0.1% formic acid or 0.25 N
Glyphosate com hydrochloric acid) : methanol (96:4) 2011d
Isopyrazam wheat acetonitrile : water (80:20) 2011e
Malathion wheat acetonitrile 2008d
Metrafenone wheat methanol : water 2016g
Penthiopyrad wheat acetonitrile : water (4:1) 2012¢g
wheat acetonitrile : water (9:1) 2012h
Picoxystrobin
corn acetonitrile : water (9:1) 2012h
Pinoxaden wheat 1 N HCI or 1 M HCI : acetonitrile (90:10) 2016h
Prothioconazole wheat methanol : 30% hydrogen peroxide : 2008f

sodium bicarbonate
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(continued)
. D)
Analysis Pesticide Commodity Extraction solvents Year of JMPR
instrument report and evaluation
Prothioconazole com methanol : 30% hydrogen peroxide : aqueous 2014¢
sodium bicarbonate
wheat methanol : water : 2 N HCI (70:25:5) 2011f
Pyraclostrobin
cottonseed methanol : water : 2 N HCI (70:25:5) 2011f
Saflufenacil wheat methanol : water (70:30) 20161
wheat acetonitrile : water (4:1) 2016j
Spiromesifen
LC-MS/MS cottonseed acetonitrile : water (4:1) 2016
Spirotetramat cottonseed acidic acetonitrile : water (4:1) 2011g
Sulfoxaflor wheat acetonitrile : water (80:20) 2011h
Teflubenzuron corn acetone 2016k
Tolfenpyrad cottonseed methanol 2013c
Trinexapac-ethyl wheat acetonitrile : 1 N hydrochloric acid (80:20) 2013d
wheat acetonitrile : water (80:20) 2010f
HPLC-UVD Thiamethoxam
cottonseed acetonitrile : water (80:20) 2010f
HPLC-FLD Emamectin benzoate cottonseed acetonitrile 2011b
Flusilazole wheat ethyl acetate or hexane 2007¢
GC-NPD
Imazethapyr corn 1 M HCI : water : methanol (1:39:60) 2016f
Boscalid wheat acetone : water (2:1) 2006¢
Chlorpyrifos-methyl wheat acetone : water (80:20) 2009a
Fluazifop-P-butyl cottonseed 0.2 M NaOH in methanol 2016d
GC-MS
Flumioxazin wheat acetone : water 2015fF
Imazapyr corn acidic acetone : water (1:3) 2013b
MCPA wheat methanol 2012f
wheat acetonitrile : water (4:1) 2012b
Dichlorvos corn acetonitrile : water (4:1) 2012b
cottonseed acetonitrile : water (4:1) 2012b
GC-FPD
wheat methanol 2015d
Ethephon
cottonseed methanol 2015d
Glufosinate cottonseed 2012e
Acetamiprid cottonseed methanol 2011a
wheat acetone 2010a
Bifenthrin corn acetonitrile : water (1:1) 2010a
GC-ECD
cottonseed acetone 2010a
Cyfluthrin cottonseed methanol : water (4:1) 2007a

Cyhalothrin wheat acetone : hexane (1:1) 2008c
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(continued)
. D
Analysis Pesticide Commodity Extraction solvents Year of JMPR
instrument report and evaluation
Cypermethrin wheat n-hexane : acetone 2009b
wheat n-hexane : acetone 2002
Deltamethrin
corn n-hexane : acetone 2002
wheat 1 N HCl 2010c
Dicamba corn 1 N HCl 2010c
cottonseed 1 N HCl 2010c
GC-ECD
Fenitrothion wheat methanol 2007b
Fenpropathrin cottonseed n-hexane : acetone 2014a
Profenofos cottonseed methanol : water 2008f
wheat 2007d
Propiconazole
cormn 2007d
Quinclorac wheat acetone : 0.1 M NaOH 2015i
CE-UV Imazamox wheat acidic water : methanol 2014b

DJoint meeting FAO/WHO on pesticides residues.

A A A 22 goleh BA171el distel Beistoi

Abamectin, acetochlor, aminopyralid 5 32%9] 522 25
59F 24 A] liquid chromatography-tandem mass spectrometry
(LC-MS/MS)E o|8sfo] EA51990H, thiamethoxam}
emamectin benzoates= high performance liquid chromatography
UV detector(HPLC-UVD)@} high performance liquid chromatography
fluorescence detector(HPLC-FLD)E AR&olo] FEA5}9ic}
Boscalid?} fluzifop-P-butyl 5 6520] 59k gas chromatography-
mass spectrometry(GC-MS)S- 0|-85}0] 445139t} Flusilazole
9l imazethapyr+= gas chromatography nitrogen phosphorus
detector(GC-NPD), dichlorvos, ethephon & glufosinate:= gas
chromatography flame photometric detector(GC-FPD), acetamiprid,
bifenthrin 2 cyfluthrin 5 12 59F2 gas chromatography
electron capture detector(GC-ECD)& AR&o}o] HA451%tt
Imazamox “52F2 capillary electrophoresis UV detector(CE-
UVD)E o|g3lo] £4slsict

AN AAZE 3t & 89 A% AA| 58T 5% 5
20Z-2 acetonitrile”} waterS &35t |05 0]-85}% 0
0]9]9] =9F=-2 methanol, acetone, n-hexane S-2] -8-7]-8f]
£ A& Dicamba= Al 3% Al HCIZ ARESHo] A
A2l FgolA Eefiels A Ao H, o] 52k Kow
#hol 1.872 4840 77k 5o th(Lee %, 2013; Turner,
2015).

T ARk B2 L C-MS/MS}F GC-MS/MSE ARS-
Sh= Hle7}F =2 Holth. GCF HPLC HA40lA= Frj3k&
A1) 9ot A IF9] AE ARE F3 & 8=
52 Al matrices®] EE A|At 5F 4R 552 FIst
of HARL FATES Aok HARE, MSMS= &0
2 =7t 9<6lE 2 QUEChERS A Ha} 22 o
gt APRE FujsF BAo] gosithCho 5, 2019; Kong
= 2016, Li 5, 2015; Yang S, 2013). & A79] A} A3},
LC-MS/MS £4 457, HPLC 37, GC-MS 67, GCZ 2674,
CE-UVZE 14 B49 7108 FAREQ0H, o] 5 LC-MS/MS
2 EAS HlE2 817 F 4570 = 55.6%F AHA|stth.

715 4y

Table 3> JMPRY| 4, &= 9 HAS AF 0= 7156}
WA Q5F Walo] et B8 U 2 5obd 71
o] diste] Aefsiint. W2 W71(white flour), HEE
(whole meal flour)a} #}, Al 0]&F= HAMEQ] bran,
germ, shortsO]] T5to] RARSIITE. S5429] Bl &=
4 718, Z8(crude oil) I AA|-S(refined oil), ZE, bran,
germ, grits, WAL 25 L A, meals?} hulls 5-2] 71
ol tisto] RAFSIATE

o] ekl VgL Ax, Ad, 2E, 24, AR,
B4, &A4d0= FEETHNoh 5, 2015). 4808 WIS S8
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Table 3. General processing methods of wheat, corn and cottonseed

Year of IMPRY
Commodity Product Processing method report and
evaluation
White fl Drying (43-57C, 10-13%) - aspiration-screening (separating the germ) - 2012f, 2015d,
O milling(separating the bran) - reduction-seiving 20151, 2016b
Whole meal -y 0 (43-570, 10-13%) - aspiration - screening - milling - reduction - sciving 2008, 2016b
Wheat flour
White bread Flour - kneading (adding water, yeast, salt, sugar, dry milk and margarine) - first ~ 2007b, 2008e,
Whole meal fermentation (27-32C, 30 min, 80%) - division - shaping - 2009a, 2016b,
bread second fermentation (30-32C, 30-65 min) - baking (207-230C, 50-60 min) 2016g
Flour Grain (20-22%) - milling — drying (54-70C) - screening (separating the bran, grits 2008a, 2012h
and germ)
Steeping (0.1%-0.2% sulfurdioxide at 49-54C, 24-46 h) - milling - centrifuging 2012d. 2012h
Starch (separating the germ and hulls) - screening - centrifuging (separated gluten) - drying 20160
(£15%)
Com Drv millin Germ - heating (71-90C) ﬂakmg - extraction with n-hexane 2010e, 2012d,
Ty € (50-60T) - heating (73-90C) 2012h, 2016¢
Crude oil
Wet millin Germ - conditioning (12%) - heating (88-104C) - flaking - 2010e, 2012d,
€ extraction with n-hexane (49-60C, 3 times) - heating (73-90C) 2012h, 2016e
Crude oil - degumming (adding water) - alkali refining (adding NaOH) - bleaching 2010e. 2012d
Refined oil (85-100T, with activated bleaching earth) - deodorization (heated under vaccum at 201211’ 201 6e’
220-230C, 10-15 min) >
Cotton - ginning - delinting - cracking - screening (separation the hull) - steam 2008b. 2014a
Crude oil expanding - extraction with hexane (separation the meal) - evaporation of hexane 2015d. 2016d
Cotton (73-90T) ’
seed

Refined ol 70,7537 Fullers earth, 90T) -

Crude oil - degumming (adding water) - alkali refining (adding NaOH) - bleaching
deodorization (240T,

2008b, 2014a.

1 h, 1% steam/h) 2015d, 2016d

DJoint meeting FAO/WHO on pesticides residues.

o] 10-13%7} E|EE 43-57CoA ARt 7S E4E

& A71517] $15}oq aspiration Tk, A(sieve)E osted T
ALt § gL oBAL AAG 1 thee 24 gHoR
SR RS 1517.5% Z7HIAN BT wie7t E 22

HEE 7]——,—0]-h tempering} EH P =GA|717] {15t
o] 24-48A17HAL) Bt BA|5H= conditioning© 2 A
o AR WLt WSS ok 3= i
oot A% BRE AZA de 24382 A F A=
A YAke] FZ7]0]| whet 5} bran, germ, break flour7}
MAHELE o] 71RE AE o] ’slo] UAF 7)o webA] e
O}L A7 2 71 Al E4fsto] white flourS AFARE

T SIS AZITE AHES FANES EEohA] 9o A
AS ARG WrlEo]ch(IMPR, 2008a; JMPR, 2016b). o]
QulA Q] JlupHe Hyl=o) Hg A A9 g &

Hi =2 20, -1
5o ujglslo] HFEL 3 3 27-32C0)A 3087t 13} Was
z}u}. 0% =g B3 Adele] 30320014 306587

22 WHEE A3 ) 207-230C04 50-6087F F=rh

(JMPR, 2007b; JMPR, 2008¢; JMPR, 2009a; JMPR, 2016b;
JMPR, 2016g; Noh S, 2015).

Erge 7 F FEEEO] 10-13%7F HES ARsk,
o|E&Z& AASE] #I5t] aspiration gt L= flour 7+5
= fIsto] dry milling BFe AR&Sh=H], 20] 21% H&
£ condition, 25t & X0 AXSH UhE A= 0|85
o] bran, germ, gritsE floure} EZ|sic}. L4 AR 2
HS wet milling HOZ 7HEEEY), 24544 422 0.1-
0.2% AE B0 49-54T oA 1297 AR B, disc
mill2 225t & JAEE5t0] germ¥}t hull EE|sith
Germ} hull& £2]3F H-& AT 450 Q= FES
w2l o] ol YyEelslel AR FFHOR Bt
AR AR 5 15% oJstE AXstal, 55 12%
olfke. 2t 2§ 78 e e 719, 224

n-hexane @ & F&5}11 n-hexaneS A A5t 7155k= v
0 719, ol BT 5 7 W] 2 295
AL 2, g39] AAISAHS AXA AARE 7%—%5}

O



(JMPR, 2010e; JMPR, 2012d; JMPR, 2012h; JMPR, 2016¢).

WAL BEES AAT ke P Erio] 49AE A

Astct. 1 the 45t & n-hexane O 2 94

7HE, YAl 272 ARt 2/E 24, 24

=2 ==
= T =

e, g

spAY

2 24 A% & ARG FFZTTHIMPR, 2008b; IMPR,

Table 4. Physicochemical properties and applications of pesticides
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2014a; JMPR, 2015d; JMPR, 2016d).

g, et wAdel giste] 7k g B w2l 7
A7t 3 61 g0l tigt 543 Table 40 UERAR]

Characteristics
Pesticide
Vapor pressure (mPa) Log kow Field of use Route of action
Abamectin <0.0037 (25C) 44 (pH 72) Insecticide, acaricide, Systemic
Acetamiprid <0.001 (25C) 0.8 Insecticide Systemic
Acetochlor (())(())3126 ((22(;"CC)), 4.14 Herbicide allajsyortl;;d Sﬁl:(i)?sly
Aminopyralid 35529111%65 ((2220%))’ 3367) ggg 2;2 Herbicide Systemic
-1.75 (pH 5)
Azoxystrobin 1.1x107 (200) 25 Fungicide Systemic
Benzovindiflupyr 3.2x10° (25C) 43 Fungicide
Bifenazate 0.00038 (25C) 34 (pH 7) Acaricide Non-systemic
Bifenthrin 0.00178 (20T) >6.0 Insecticide
Bixafen 4.6x10° (200) 33 Fungicide Systemic
Boscalid 0.00072 (20C) 2.96 Fungicide foliar absorption,
Chlorantraniliprole 6.3x10” (20C) 2.76 (pH 7) Insecticide
Chlorpyrifos-methyl 3 (250) 424 Insecticide Non-systemic
Clothianidin 38a0. ((22(;%)) 0.7 Insecticide Systemic
Cyantraniliprole 5.13x10°" 1.94 Insecticide
2.1x10% (20C), 6.0,
Cyfluthrin (1)28(1)(9)65 ggg%” gg: Insecticide Non-systemic
8.5x10” (207) 5.9
Cyhalothrin 0.0012 (20T) 6.9 Insecticide Non-systemic
Cypermethrin 0.0002 (20T) 6.6 Insecticide Non-systemic
Deltamethrin 1.24x10° (25T) 4.6 Insecticide Non-systemic
Dicamba 1.67 (25C) 1.87 Herbicide Systemic
Dichlorvos 2,100 (257) 142, 1.9 Insecticide
Dinotefuran <0.0017 (30T) -0.549 Insecticide Systemic
Emamectin benzoate 0.004 (217) 5.0 (pH 7) Insecticide Non-systemic
Ethephon <0.01 (207) <22 Plant growth regulator Systemic
Fenitrothion 1.57 (2507) 3.43 Insecticide Non-systemic
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(continued)
Characteristics
Pesticide
Vapor pressure (mPa) Log kow Field of use Route of action
Fenpropathrin 0.73 (20T) 6.0 Insecticide Non-systemic
Flonicamid 0.00255 (250) 0.3 Insecticide Systemic
Fluazifop-P-butyl 0.414 (25C) 45 Herbicide
Flubendiamide 0.0001 (25T) 4.2 Insecticide Non-systemic
Flumioxazin 0.32 (220) 2.55 Herbicide
Fluopyram 0.0012 3.3 (pH 6.5) Fungicide
Flupyradifurone 9.1x107 (20T) 1.2 (pH 7) Insecticide Systemic
Flusilazole 0.039 (257) 3.74 (pH 7) Fungicide Systemic
Flutriafol 7.1x10° (20C) 23 Fungicide Systemic
Fluxapyroxad %71111%66 ((22(;%)), 3.08 Fungicide Systemic
Glyphosate 0.0131 (257) <-3.2 (pH 5-9) Herbicide Systemic
Glufosinate <0.1 (200) <0.1 (pH 7) Herbicide Systemic
Hexythiazox 0.001333 (207) 2.75 Acaricide Non-systemic
Imazamox <0.013 (25C) 0.73 Herbicide absf‘(’)rl‘i’aege through both
Imazapyr <0.013 (60T) 0.11 Herbicide Systemic
1.04 (pH 5),
Imazethapyr <0.013 (60T) 1.2 (pH 9), Herbicide Systemic
1.49 (pH 7)
Isopyrazam 2527111%77 ((22%%))’ 44, 4.1 Fungicide
Malathion 5.3 (300) 2.75 Insecticide Non-systemic
0.023 (200), -0.71 (pH 7),
MCPA 0.4 (320), 0.59 (pH 5), Herbicide Systemic
4 (457) 275 (pH 1)
Metrafenone (())125536 ((22%%))’ 43 (pH 4.0) Fungicide Systemic
Penthiopyrad 0.00643 (25C) 3.2 (240) Fungicide
Picoxystrobin 0.0055 (20C) 3.6 Fungicide Systemic
Pinoxaden 8 (())(())(())4%6 (%é) ;CC) ’) 32 Herbicide Systemic
Profenofos 0.124 (25C) 4.44 Insecticide Non-systemic
Propiconazole 0.56 (25C) 3.72 (pH 6.6) Fungicide Systemic
. 2.0 (pH 9),
Prothioconazole <0.0004 (20C) 3.82 (pH 7), Fungicide Systemic
4.16 (pH 4)
Pyraclostrobin 2.6x10° (207) 3.99 Fungicide
Quinclorac <0.01 (20C) -0.74 (pH 7) Herbicide Absorbed through

the foliage
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(continued)
Characteristics
Pesticide
Vapor pressure (mPa) Log kow Field of use Route of action

Saflufenacil 4.5x10™ (207) 2.6 Herbicide Absorbed by foliage

and roots

Spiromesifen 0.007 (20T) 4.55 Insecticide Non-systemic

6 1~ 2.5 (pH 9),
Spirotetramat 5165111(())5 ((22%%))’ 2.51 (pH 4), Insecticide Systemic
: 2.51 (pH 7)

Sulfoxaflor <1.4x10° 0.802 (pH 7) Insecticide Systemic
Tebuconazole 0.0017 (20C) 3.7 Fungicide Systemic
Teflubenzuron 1.3x10° (25C) 43 Insecticide Systemic
Thiamethoxam 6.6x10° (25C) -0.13 Insecticide Systemic

B Insecticide,

Tolfenpyrad 0.0005 (25C) 5.61 fungicide

1.5 (pH 5),
Trinexapac-ethyl 2.16 (25C) -2.1 (pH 8.9), Plant growth regulator
-0.29 (pH 6.9)

o}, ok0] B4 3 Z7]%kvapor pressure) 7|7} A5
olelz WeiztsE MREAol, B4 Z71e 42 T
Aol EAES UEhlth  Azoxystrobin®] FHL 70|
1.1x107(20C)& 8|3]ehdo]n, dichlorvos= 2,100(25C)&
F 59folth Kowis 4171 3.5 olAtol 184 50t
0% BRI, 44} F74S A 849) B4 7%t
Sfolt. A7} 35HLH AeRE 584 SHL ekt
(Kim &, 2020; Turner, 2015). Cyhalothrin> Kow”} 6.9%
A8 5o, glyphosate= <-3.2(pH 5-9)= 84 5F
olt}. 529F9] systemic(ZFA]) E+= non- systemic(H]|ZEA)
542 A5 5 AR $ AEAYE JFES=A, 2HO
WA offo] digt 54e uWeRdth Abamectin}
acetamiprid 5 33%2 HAEA FHFol|A|ql, bifenazate@}
chlorpyrifos-methyl 5 1332 BT so|th. o5 &
oo B4L A% /1% % Boe] hao] BE YL Fi
QUAEOIT, of2fit 5te] E4S Bgalol AE 1T F 5

oFo] F3A%S} Bl LIk

Ol

Y g & URSY Het

1 7hs 5 52l digt 7 59ke] PFE AR
A3= Table 59 2t W71€-5 AA 59 AR 378 A
20 A 38% 9k 3t white W7F29] PFE= <0.07-1.29
o, 155 9] thet HHPEL] PFE 0.25-2.72 RAFE Q]
t}. White W7}52 A 23} #Ho] 125 50F PR 0.02-<0.91,
AgEoz Axet Bl 165 5 PR 0.12-0.82019ck

A= O|-§5E= bran HiFE WO AAZ /= 0] 3l
A PF7} 0.29-4.52 A1 F0& o] &&= FEHT} 50| 5
Z5= H3o| o, germe 0.19-3.2F bran®] PFHET} Y
< AFOIATE AFET = 2Rl w2 AT Bt o]
A= AR 5oF AR thFEE EHol| XRE7] g
bran} germ®| 7FgA7E WFRET 22 BFOE UE
et

White @7159] PF = imazomox”} 1.22 9F AHo] AgF
B=5%1.0H, quinclorac 0.66, MCPA 0.48, flupyradifurone
0.445, trinexapac-ethyl 0.432 A& 9] 5oF 714-80] 34-
ST gt o] BOREE A0 Wk o] 5
ofo] 2R o] QlojA] AR Fol= ko] AAE0] Y2 4
s Helck

0]Q] 33% %9k9] white W7} PF= 0.39-<0.072 61-
93%92] oo AL Ao RAFEo] W] WL}
FH Ao 2R woo] o] AAE HoE wetd
t}. o] Aik= gH(UEhE dnlet Win2 =45 & 9T
9] 52ko] AA=| U= A7} FARRE B3| rHKong 5,
2012). ‘52F0] 60% oA AAE = 26 AE 5 aminopyralid
T 1159 JFo|Pd EZ 71 weo] 2= o] 9oL,
o] JEEL Aol H I FFE7] o] A& &
3 & AdEel AAE AR wdH

AYE2] AFoll= azoxystrobing A|L|3t 14F 552
PF7} white "7FFHET 2.5-188) =2 73S Ueiar Sk
Azoxystrobin®] white @71+ low grade flourZ YUY ¥
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Table 5. Pesticide processing factors during wheat processing

Processing factors

Year of JMPR"
Pesticide Flour Bread report and
Germ Bran evaluation
White Whole meal White Whole meal

Aminopyralid 0.2 0.36 24 2006a
Azoxystrobin 0.25” 0.25 0.13 <0.13 0.38 2008a
Benzovindiflupyr <0.14 0.67 0.50 0.74 0.62 2016a
Bifenthrin 0.31 0.765 0.245 0.75 3.15 2010a
Bixafen 0.37 0.91 <0.37 0.63 1.1 2.6 2016b
Boscalid 0.34 1.22 0.82 4.26 2006¢
Chlorantraniliprole 0.38 1.13 1.04 2016¢
Chlorpyrifos-methyl 0.23 1 0.08 0.48 1.9 3 2009a
Cyhalothrin 0.5? 1.5 45 2008¢c
Cypermethrin 0.35 2.5 2009b
Deltamethrin 0.31 0.14 0.42 1.2 33 2002
Dicamba <0.07 0.56 1 2010c
Dichlorvos 0.1 0.4 1.02 1.73 2012b
Ethephon 0.15 2.7 2 3.1 2015d
Fenitrothion 0.235 0.1 0.38 3.95 2007b
Flumioxazin 0.14 1.03 0.94 2015¢f
Fluopyram 0.12 24 2.7 2010e
Flupyradifurone 0.445 1.25 0.32 0.795 1.25 1.55 2016e
Flusilazole <0917 <0.91 0.59 0.29 2007¢
Flutriafol 0.33 2.8 2.1 2011c
Fluxapyroxad 0.16 0.96 0.12 0.64 1.22 2.9 2012d
Imazamox 1.2 22 3.4 2014b
Isopyrazam 0.2 0.73 0.5 0.19 4.07 2011e
Malathion 0.087 0.75 0.02 0.12 0.93 2.5 2008e
MCPA <0.48 <0.48 <0.48 2012f
Metrafenone 0.19 1.4 0.675 42 2016g
Penthiopyrad 0.39 2.1 1.8 2012¢g
Picoxystrobin 0.24 0.97 0.73 32 2.7 2012h
Pinoxaden 0.16 1.08 0.58 0.35 4.38 2016h
Propiconazole 0.46% 33 2007d
Prothioconazole <0.4 2 24 2008g
Pyraclostrobin <0.535 0.535 0.91 2011f

Quinclorac 0.66 2.8 1.83 2015i
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(continued)
Processing factors
Year of JMPR"
Pesticide Flour Bread report and
Germ Bran evaluation
‘White Whole meal White Whole meal

Saflufenacil 0.16 04 20161
Spiromesifen 0.37 0.42 2.1 2016j
Sulfoxaflor 0.2 <0.2 0.2 04 2011h
Thiamethoxam <0.7 <0.7 1 2010f
Trinexapac-ethyl 0.43 1.1 1.9 2013d

DJoint meeting FAO/WHO on pesticides residues.
ILow grade flour.

A o] A 23 Aolng MY wkRe 59
gt PFE Yl ZCo s s

Park 5{(2009)°f] wk2 ™ Y = azinphos-methyl, chlorpyrifos-
methyl, chlorpyrifos, trichlorfon, fenitrothion, malathion®]
A A T white Y7F2] PF= 0.05-0.070]H, bran2] PF
L 1.40-1.58. EZF Uygun 5(2005)014 L& white U715
2 7123 o] malathion} fenitrithion®] PF= 0.07, 0.10°02
1=0ko] 7}k 93%, 90% ZHAE]ZLO™, bran®] PFE= 1.11, 1.4
|tk & Aol A FARRE bran®] PF7} white D7 }Fof| H]
3 &2 2o} Aol FAIE 1HEE AR 3 F
WFRoll= R 52 2ol AA=Y, 4 Aio| v
THE Aol ool BHEE Aoz WeE,

White W7F20l4 902 AZ3 F Z7]%k0] w2 v]7]
g =2 PF His}E A, azoxystrobin®] 0.250]4]
0.13, bifenthrinZ 0.319]A4] 0.245, deltamethrinZ 0.310{A4]
0.14, flupyradifuron< 0.4459|4] 0.32, fluxapyroxad= 0.16
ofA 0.122 Z+Z} 48, 21, 54.8, 28.1 W 25%9] =9Fo] Z}A
Si9lt}. 12t 2710] B2 T BokEo] PR W,
chlorpyrifos-methyl-> 0.23°f4] 0.08, fenitrothion< 0.2359]|
A 0.1, malathion 0087914 0.028 LR}, ZH2F 652,
574 9 TI%E AAEU o] Aik= o] 2 5%
o] W} Az T 2£9] Hojl s EsliE A o= et
%It} Sharma 5(2005)0] w29 o g 713 & endosulfan
T 4% T 47-89% HAEG 0™, Uygun 5(2009)0]4]
98 E7|2 715 $ malathion ¥ chlorpyrifos-methyl-> 2+
ZF 97%, 2% FAAE o] & ApoA] ZARE ¥ 7hs & woF
o] T4 73t FARE ACE YEyiTh

ESH bixafen, flusilazole, surfoxaflor 2 thiamethoxam<
7oA Wo= 7k A - & 5 PR <0.37, <0.91,
<028} <072 FARE =T, o] B DR B AR &

O] ZHFgo] AR 2] FUTE FA]o]7] wizolH. A
YEo|A wog A|Z3t T benzovindiflupyr, bifenthrin,
bixafen, boscalid, flupyradifuron, fluxapyroxad, isopyrazam,
picoxystrobin & pinoxaden?] 74AE-L2 53.7-98%F FAME]
QJ o1}, chlorpyrifos-methyl, malathion & metrafenon Zt
7} 16, 48 A 48.2%= UEREH: o] 2IE2 EA 0 Qljt
S AasS 57199 £/l webA benzovindiflupyr 5
852 3ol 9Fdlal, chlorpyrifos-methyl 5 352 3
o] et Ao WE Atz et Uygun 5(2005)0]
A white D755 wlo 2 7428t ] malathion®] PF:= 0.07
oA 0.01, fenitrithion®] PF= 0.109]]4] 0.01°& =9Fo| Z}+
ZF 81.4%, 88% AAH A ofHet Aik= 2 dtollM 1F
% Uol w A T ol ofgt 5oF g AU AT
Aoz vt

244 713 & ¥R M

Table 62 S50 et 19% 5| S5 718, £,
AT, A2, grits, germ¥t bran O = 71 F 52F 7HSA
e Akt 4 7= dry milling 718 5 24
T A= ARSI grits, germ, brand} 3] AARET: PF=
cyantraniliprole©] 0.27, dicamba 0.28, prothioconazole 0.57,
dichlorvos7} 0.58% 59Fo] 42% oA AAEJA|TE, o]<]
azoxystrobin 5 15% FolA= 4% AAHAY 47 &
SHU. o] A= S5 7R AR F AE o8t
2T 7] ofsto] of Aol thig EAshs BHFEo] ¢
ok AAAY 59 JE-2 AL AARA g Zo= &
e

255 AR 7 Y S 5 12F 522 wet millingt
dry milling® PFE H|W3gt A7}, azoxystrobin 6.1, 0.64,
boscalid 6.0, <1, bifenthrin 2.3, 0.77, cyantraniliprole 0.33,
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Table 6. Pesticide processing factors during com processing

Processing factors

Year of JMPRY
Pesticide 0il oil report and
Flour (crude) (refined) Starch Grits Germ Bran evaluation
2)
Azoxystrobin 0.73 oLy <0.09 0.27 20082
2)
Boscalid 1.0 69, 1.0 1.0 2006¢
. . 1 92) 2 32)
Bifenthrin 1.1 L08Y 0779 <0.15 <0.15 0.52 2.9 2010a
ili 0.33%
Cyantraniliprole 0.27 <022Y <0.22 0.22 2015¢
Dicamba 0.28 <0.029% <0.058" <0.029 0.22 2010c
Dichlorvos 0.58 12 0.14 2012b
2)
Deltamethrin T2 0.32 2002
2)
Flubendiamide 2.1 0 0.07 2010d
0.58%
Fluopyram 0.85 036" 0.36 0.51 2.7 2010e
2)
Fluxapyroxad 0.9 o 0.1 03 2012d
Flupyradifurone <0.89 <0.89" <0.89 1.035 1.55 2016
Glyphosate 0.93 <0.2% 0.84 2011d
Imazapyr 12 <0.5Y 2013b
Imazethapyr 0.93 <0.85% 2016f
2)
Penthiopyrad 1.4 .t <0.67 <0.67 2012¢
2)
Picoxystrobin 1.1 P 0.047 0.43 2012h
2)
Propiconazole <081 By <081 <081 2007d
Prothioconazole 0.57 <0.28" <0.28 <0.28 13 2014c
2)
Teflubenzuron I Y <0.5 <05 2016k
DJoint meeting FAO/WHO on pesticides residues.
Wet milling.
dly milling.

wet and dry milling.

<0.22, flubendiamide 0.45, 0.12, fluopyram 0.58, <0.36,
fluxapyroxad 4.1, 0.4, penthiopyrad 2.7, 2.3, picoxystrobin
6.9, 6.6°% LJEFEOLY, deltamethrinS 1.3, 18, propiconazole
<0.8, 1.6, teflubenzuron 1.0, 1.52 FAF=9T) Deltamethrin
5 35& A9t azoxystrobin 5 95 5-2Fof| A= wet milling
o] dry milling2th PF7} =& ZH3kS X Yl Wet millingS

SIS A B0 MR/t & germt FEOE BEfgt &
SRS 2231, dry millingS BaJslo] germT} 7JRE B
23t & {FA5 FEok= Zo|7} . Wet milling® 2 7}
El ry milling BPHHETH §2] 22 FIb} 94610
—Er O F2E= ZA0E goE

7t £E F 178 5 5 wet milling®]
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PFE A E ™, cyantraniliprole2 <0.22, dicamba+= <0.0058,
dichlorvos= 0.14 2 glyphosatex= <0.2, prothioconazole
<028 ZAEISC, o] HUASS 284 EHL 71T 9
ong HA| T FAIRE olFEA] gobA 72% ofde] A|AH
o7 met=Eth 8 0]9] azoxystrobin 5 12% 59k
A & 5 R0l FFEAY 64% ol ZRE U o]
BEES UFE A8 B4 7ML gleng A
T 5] F5EHAY A FE Ik Flubendiamide=
Kow7} 4291 R84 HFYJo| = Bk dry milling 715
ot & GARE 7A419] PF= 0.122 E/g0] REg=R] b= 2
38 B3k Van Duijn008)0] S5k Sfuteb] ool
dichlorvosi= -84 59k ] 14 % @4 3740] ofo}
o] thFEE A|AEAOH, fenitrothion?] 7-F- Kowglo] 3.43
02 284 sA|A|N DF o oJsto] AAE ] FF
QA o]sK(<0.01)= AEEUH o] AFETE 2 Aof|A]
AR &g 20 AA| TN Ysto] w2l AAEE A
Fo] AR el

S5 AR 7R A9 E F 14% 5% T 115
50% o)/Fe] s2fo] AAL Ut YHA] 3% 5 boscalid= ¥
2o} AR 71y T AFsHA 5222 PF= 1, flupyradifurone
3 propiconazole A& 71 § HHIA $ECR PR 2
7} <0.89, <0.81=2 AA| 5o R thF-2 AAE ZAxjolth
HY I8 & URSY HE

Table 7-= WAO] i3t 34F 5k 24, AR, meal,
hull 7+8 & 7FsAlS 23eld. 1% 59l tisto] 275
HAGZ ARt & PFE vlwet A3, cyfluthrin®] 25 1.9,
A+ 1.2, fenpropathrine -5 2.3, AA|F 3, fluazifop-
p-butylZ £/ 1.6, AR 1.008 FAEQICE o] 3% 5k
ek BA, e I O] A IR o] 9of| e w2t A9 AA
=J7) oAt} S2E01 Kowglo] 3.5 olakel X184 5okg
EAJS Hkodst Aoz tEct Boscalid, flupyradifuroned}
pyraclosrobin® 239 FARH ko] HereiA o]
AESEAY AESEA] L9k H, cyantraniliprole, cyhalothrin,
dichlorvos, flubendiamide®} profenofost= FAF-= 7153k
the- 59Fo] 80% oA AAE AT I3 flubendiamide ]
BARoE 247 7 T PFV} 6.12 5=E o, HAGE
7R t2 072 88% o9 w0l AAEUAE, 2F
AAGol= Y7 F 599 70%7F AFE o] X84 59Fo)
£/3< UETh

Al tigt 7FsAlS AHollA cypermethrin®] Z-1-0]
A9] PF= 1.6, AAIG 122 UEY 555« 235 HER
om, sfutetr|Hof thgt 7FsAlg AtellAl= cyfluthrin
B £/ 75 & PF= 23, BAR 112 555= 2%

o

O

£ YEMQTHIMPR, 2008d; JMPR, 2012a). & 59F X%
A8/ o= HA F flubendiamide®] 74| A & 5F
9] ZFFol 2 ATl FARE B3RS HEth

Aol oA T PE7F AFeE 23% 52l tigh 2=
H| w3t A3}, abamectin 5 2182 2F 87% o 52| A|A

Atk Sodium hydroxideE A 2|ol= BAE TS o8
A, 11H9] F7|E o8t RIS ARl o= A
d T 8/ T glo] 9] soRso] AA=SIH 1
HU 284 EAJQl emamectin benzoate= PF7} 0.38, &
A EAJ9] flonicamid= 0.329] Z3}= X t}h Emamectin
benzoate®] HA UFo] 0.015 mg/kg, FA| 3 0.0058 mgkg
u]=F 25130, flonicamid= A=O)A 0.025-0.071 mg/kg,
BARE FAl0 <0.02= EFEE I AAF 5 PF 4ol =
<2 o= v HEH FA gl Y& AR e
A3} v d =2 PF #2 YEUL7] TZo|tHIMPR,
2015¢). AARE BA & fA] 59 54 WL AA=
A3E Bk

Lee®} Shin(1996)0]] 9oJsbH &Ao|A+= cypermethrin,
diazinon, dichlofuanid”} 0.01-0.122 mg/kg A& AL, 07
Lol A= cypermethrin, diazinon, dimethoate, dichlofluanid,
etrimfos, flucythrinate®] 0.015-0.654 mgkg AET O
=, 4L g, g3, g 38 AR = 25 FARl
M ool HE AA= Ak skt BA AR
542 ZRE 7HES F 590 s5E9eH, URE 2
Y F Lol et S22 34 F a2 9t d
o= Qlsto] wofo] w3l d AdE= AoE HiESIth
o] A= WA FAF 7 & w9 AT HIkE 2ARE
= A et fARE A UERISL

AEH o= E AFoA AN 7H A AR T F
Faeto] AAEAY Sl F= UEdls 8408
2, AE T AFs] dAAR a2 s BG4 Ut o]
Ame Feustol] SA=AY AAkEe] f-80] He A&
% ARt Ysimgrtel &8 7 Aotk

2 o

2 AFoMs IAAEAA US| (Codex  Alimentarius
Commission, Codex)?] 5%F 7| 4742 912 Ao
4, & 9 HAY 7R F T 61F 5 WRE Bl
olol ST W 1 F 38% B0k 1A
(processing factor, PF)E vt A3}, white W72 715
gt & 33F 52| PF= <0.07-0.39= thE-E AA= 3 oH,
Agr o7 7}g35 3 PFE 0.25-2.78 white 'U7}50] 2.5-
18] 52 AL Uehioleh 84 718 5 195 5o
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Table 7. Pesticide processing factors during cottonseed processing

Processing factors

Year of IMPR" report

Pesticide Oil Meals Hulls and evaluation
Crude Refined

Abamectin <0.028 <0.028 2015a
Acetamiprid <0.04 0.38 0.79 2011a
Acetochlor 0.08 0.44 0.29 2015b
Bifenazate <0.0038 <0.0038 0.23 2006b
Boscalid 0.08 <0.08 0.07 0.07 2006¢
Bifenthrin 0.1 <0.06 0.34 2010a
Chlorantraniliprole <0.25 0.75 2.1 2008b
Clothianidin <0.077 0.1 0.76 2010b
Cyantraniliprole 0.25 0.04 0.05 0.34 2013a
Cyfluthrin 1.9 12 0.08 1.9 e
Cyhalothrin 0.5 0.1 <0.1 0.1 2008¢c
Dicamba <0.01 0.92 2010c
Dichlorvos 0.25 0.02 0.007 0.46 2012b
Dinotefuran <0.07 0.37 0.51 2012c
Emamectin benzoate 0.38 <0.1 0.28 2011b
Ethephon <0.02 0.03 2015d
Fenpropathrin 23 3 0.5 2014a
Flonicamid 0.32 23 22 2015e
Fluazifop-P-butyl 1.6 1.0 0.29 0.49 2016d
Flubendiamide 6.1 0.7 0.22 2010d
Fluopyram <0.01 0.022 2010e
Flupyradifurone 0.2 0.2 0.83 0.99 2016e
Flutriafol 0.08 0.08 0.33 2015g
Fluxapyroxad 0.045 0.055 0.185 2015h
Glufosinate <0.02 1.25 1.16 2012¢
Hexythiazox 0.13 0.01 0.19 2009¢
Profenofos 2.2 0.4 0.54 1.4 2008f
Pyraclostrobin <0.18 <0.18 <0.18 <0.18 2011f
Spiromesifen 0.034 0.14 0.34 2016j
Spirotetramat <0.11 2.28 0.55 2011g
Sulfoxaflor <0.1 0.8 1.8 2011h
Tebuconazole 0.01 0.01 0.01 20111
Thiamethoxam <0.02 0.27 2010f
Tolfenpyrad 0.048 <0.01 0.029 2013c

DJoint meeting FAO/WHO on pesticides residues.
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PFE B3t 23}, 7152 7153 3 cyantraniliprole, dicamba,
prothioconazole, dichlorvos2] PF= 0.27-0.580]3itt. AA-S
2 7 W cyantraniliprole 5 6% 52F2] PF= <0.0058-
<0288 72% o4} 500 AAHGT WA} 7 % 4%
59F°] PFE Y3t A3}, 2HE 7F53t 3 PF= 0.08-6.1,
AR 7138 ) PF= <0.0038-30]9101, EhAL, €AY g
F9 BA S AAHA thER9 sorEo] AAH 2
Z YeRfilch 28408 1, 244 9 WAS 1R, §4]
‘a‘i 7]__10_9_]_. ;(]-E l.—_ohO A(J—T:J—Ek 7} 5]1-— 7zloc]:__ EO:I
O} 99| white W7}E 9 AHE S220] 712 °l A
. A0 HAS 5 U 5O 4% FATAL FohEe

7él4~e— LHERA 1T
A =

o] =H2 2019 thtthehm SheeiH]
Oq —-,—_35:4 M‘El’]r/]'.
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