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Abstract using a pocket weather meter. All mean field fortification
recoveries were between 97.3% and 119.6% in the level of
100 LOQ (limit of quantification) while the LOQ for
difenoconazole was 0.025 pg/mL using HPLC-UVD. The
arms exposure to difenoconazole for the mixer/loader
(0.0794 mg) was higher than other body parts (head, hands,
upper body, legs). The exposure to difenoconazole in the
legs for applicator (3.78 mg) was highest in the parts of
body. The dermal exposure for mixer/loader and applicator
were 0.02 and 2.28 mg on a grape orchard, respectively. The
inhalation exposure during application was estimated as
0.02 mg. The ratio of inhalation exposure to dermal
exposure was equivalent to 0.9% of the dermal exposure.

CONCLUSION: The inhalation exposure for applicator
indicated 18.8x10” mg, which was level of 0.9% of the
dermal exposure (2.28 mg). Operator exposure (0.004
mg/kg bw/day) to difenoconazole during treatment for
grape is calculated as 2.5% of the established AOEL (0.16

mg/kg bw/day).

BACKGROUND: 18% of difenoconazole+iminoctadin
triacetate microemulsion (3%+15%) formulation were
mixed and sprayed as closely as possible to normal practice
on the ten of farms located in the Youngju of South Korea.
Patches, cotton gloves, socks, masks and XAD-2 resin were
used to measure the potential exposure for applicators
wearing standardized whole-body outer and inner dosimeter
(WBD). This study has been carried out to determine the
dermal and inhalation exposure to difenoconazole during
preparation of spray suspension and application with a
power sprayer on a grape orchard.

METHODS AND RESULTS: A personal air monitor
equipped with an air pump IOM sampler and cassette and
glass fiber filter were used for inhalation exposure.

The field studies were carried out in a grape orchard. The
temperature and relative humidity were monitored with a
thermometer and a hygrometer . Wind speed was measured

*Corresponding author: 11 Kyu Cho
Phone: +82-61-362-0630; Fax: +82-61-362-0631;
E-mail: ilkyucho@naver.com

Key words: Applicator, Dermal exposure, Difenoconazole,
Inhalation exposure, Mixer/loader, Whole body dosimeter

286



Operator Exposure of Difenoconazole

287

M E

Difenoconazole<> triazole|9] A= 2]&2] A%
HowRE FrEo] A&GaHA o] x|z FFolBAQl oHA
o] Au} AdERl o 231 E| E(ergosterol) 2] B3-S A
dste] AAhg-S veRdTh g3 ZEel gisk okl ¢l
o oy FH2 Fgrell tht XS 9 X 5avE Avlskal Q)
om oju] WhE Aol X8 '3t A1, WS Fl
o we- aAel Zloz 44 Stk Tomlin, 2009).

9] 79 difenoconazole> X%, @41, v, A3} 59
TheFet wpAjFol A s el AAEE, A HY, @
7HF 58] WAIRE 55 o] Stk o]2|§ difenoconazole
& ARAIE XS A Al 9jE|7) Eo| ik wAY, 2
ARE, 7R S5 WAlE] flal gl AR itk
(KCPA, 2016). E%= =59 747217 71520l djst #
AE7} moblel w7t FiEo] Ad 50 BF 2%
S7FE7E oF 10 A= SUkeRl o ofse] A o] of
1691 713 FoiEith(Lee, 2011; A%, 2010). ©]9} o]
X% AZE S7FePEA e ARl Al ek s ARk
o] sokell thgt =% Aol FUkskaL Qlth Egk X
EF ARl QoA ER A F st Fd) 153 F
oFqelE & 4 3lom(Hocking et al, 2007), W=2 0%
Aks A= FH9F X% TRl Aol sk W
W ol gal F2 Akl tisto] soo] :wE:E ThsAol B
ol vlel Frk ofell ARl gt m& oo Qg
B3 @] o7t EH o]F flsto] AIA tidt s =F
Aad 54 9 Ay AxEa JeKim ef al, 2012).

Difenoconazole®] % 941518]-8-%HAcceptable Daily
Intake, ADI)<- 0.01 mg/kg bw/day (Ministry of Food
and Drug Safety, 2007)°]3L E%(H5F E3hollA 2H473]
£71%F (MRL)Z 1.0 mg/kgel™ +s&AA=E3 47|+
(Acceptable Operator Exposure Level, AOEL)<- 0.16
mg/kg bw/day (Korea, EU)(EFSA, 2011)°]t}.

YA ARTE o] &ato] AXNE ZAstal AEs
AL 3 AET) Al 5 sokE TR S #ol gl
= ARRo R AEAQl AAp o whopuel vldEAQl ARS-
A% oo FEATHGao et al, 2014). FAPA= 2
ZAltL sk 5F, 9, AT 59 Be Al
goto] ool wE:E F Qlom Foke] A, A,
AREORA ] 57, AulEE 5] Apolw AP wmETel
2te) 7} W3S Durham and Wolf, 1962; Franklin and
Worgan, 2005; Kim ef al, 2012-a/b; Gao et al, 2014).

2 dATeAE AP soF mEqF S AlolA
WBDH& gHste] 9 eamd S L8311 5297
o] 3ExF ST FeAFo B (glass fiber filter)E
F23k= IOM (Insitute of Occupational Medicine) sampler
£ AHSFSithKatinka ef al, 2004; Grobkopf et al, 2013;
Kim et al, 2015). 35 9729 107] & HA&S AIFEGS
2 A7g3to] difenoconazole 9FAI2] AE N FA| Al F2A

-

o 0

]

r
2
T
do

® o

Table 1. Physico-chemical properties of difenoconazole

Common name Difenoconazole
Molecular formula Ci9H17CIbN30;

Molecular weight 406.3

Form White to light beige crystals
Vapor pressure 3.3 x 10° mPa (25C)
Log Pow 44 (25C)
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Structure

N ™~
Wi
NJ
3-chloro-4-[(2RS 4RS2RS 4SR)-4-meth
y1-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3
-dioxolan-2-yl]phenyl
4-chlorophenyl ether

Aol & g 5F wE

S 01::;] A

= o A—"1, 231 o
799 wE & 55 wRS S5 $AUA 3 9
1Y Bk Aol it 2R BEsas s

AEset & Al

Aol AR A3 Eekl difenoconazole (97.2%) 3%
F¥2 Sigma-Aldrich (MO, USA)IA 731519 AFg-a19]
om, s 93 AHES s> difenoconazole (3%)%}
iminoctadine triacetate (15%)7} X% 7452 A1 ]
EAlE Fdste] ARESIGITE Aok gt a3t o))
&4 54L& Table 10 YehiSIth & 2 AAE 2l
HPLCH 9] acetonitrile (Fisher Scientific, MA, USA), GR#=
9] sodium chloride (Junsei chemical, Tokyo, Japan)E A}
4319121, syringe filter (Agilent technologies, CA, USA)
i 045 um AFo]=ef PFTEAAR! AlF-S AR

HeE 548 AEEE 65% polyester/35% cotton
A ] 2 E(Uniseven), 100% cotton A2 2] WE(TRY),
7}9(Sansei), 10x10 cm AFo]%=] AZA(FAIAD, nitrile &
7 (Sol-vex®237-676, Ansell, Malaysia), =3 3} =&
548 AANLS Aerosol OT-75(A7F3}SANE ARSI L
W $5xE 548OE personal air monitor air pump
(Gillian Model 224-PCXR7, MSA, Dong Ha Trading
Co. Ltd., Seoul, Korea), IOM sampler and cassette
(225.70 A, Eighty Four, PA, USA), glass fiber filter (25
mm, SKC, Eighty Four, PA, USA), H3&§ npihd
(3M-P/N 9322K, MI, USA)E A3t 2] 1l w4,



288

Cho et al.

Table 2. Application information

Grape orchard

Application A B C D E F G H I ]
Type of spray application PS PS PS PS PS PS PS PS PS PS
Nozzle pressure (rpm) 750 700 700 750 750 750 750 750 700 750
Number of nozzles 1 1 1 1 1 1 1 1 1 1
Applied active ingredient (g/L) 0.045 0.045 0.030 0.045 0.045 0030 0.045 0.045 0.030 0.045
Application time (min) 164 190 121 196 107 83 95 102 125 160
Application area (m’) 9900 9900 6,600 9900 9900 9900 9,900 8250 8000 9,900
Application liquid volume (L) 1,500 1,500 1,000 1,500 1,500 1,000 1,500 1,500 1,000 1,500

Az F% 8712+ ARl wet 2,000, 1,000, 125 mL
bottle (Nalgene, USA)& AFE-8I1CH glass fiber filter
%807 50 mL tube (Falcon, USA)S AHE-slQit}. ek
F% Shaker (SR-2w, Taitech, Japan)E ©]&3}3loH

wE3A P AHE 714 $771= Kestrel® 4500 (Nielsen-
kellerman, PA, USA)S A3t

SAEE Y ZTA™

AlgZES 255 AYsiolon ANEE oA dAabd
FRAEe] &3 FA0A 109(A~) 9] 284S AREL
o7 ARt 20159 07€ 02UHE 072 29U AFS
gaiom 7|17k F 25 182~32.5 Cola Atsis

49~89%°1%1th. F4-2 0.0~1.5 m/sol 3tk AlEEG el AFS-
¥ Az 2AE X84 500 L D A v]EA] 500 mL 1
& 3Asto] Akt E, F, G2
HAstaL glo] ss7]el 43 Zﬂld

= deiglon 5571 W g2 B 500 LoIgitk. ZXﬂ
A 7VEEA 57 B AR SA8E S Soakke V1E

HA HESIIT 2ARRE XA} obd 170] F7kelA =
Alsks W ow Faslon 7 st A sk
W23} FA8HAl PS (Power Sprayer)”| & A8t 24 4
Fa3iek. ofefst FeREEY = Table 201 HERSITE

735 PS7] tAl 88715
IAE At £o

O
-

= =X

M ¥ AE A DR Y SE LE SH
ok A 9 AREA AR1%, 1, nitrile 47HS 283}
o6 2q) F A4 w Ee HAAE 2/, Ao
o 3/, Sk 39, S8R B/%, 0] /D A
'5}913}- & 345 951 nitrile A4S 73 2AS 7
Aelglon, 4 2 F A 1L 05 L A 28)2 43

li 3l0] 2A3I9T). Are BeaE & oA A7t =
o2 A Hslglth AN RS Bol 3430
oot AES Wl estan A2% S AN
12 28] sto} 5ol 44 AT, Aol A
e }\]E_‘:_ ;O]oﬂ 7L)y<]. 7L7L Z]:ﬂﬁuoﬂ D]—o]. %Eﬁ'ﬂ]
AN R $ulate] et 20CE RAsdt 35 w5
oea 27| BIES woko] A W AEA] 3)E]o
¥ 5700 1A BAANT & BEE AE
ZAEIATE 52 2 L/minlE 57
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Table 3. Analytical condition for difenoconazole using

HPLC-UVD
Instrument HPLC prominence, Shimadzu, Japan
Column Phenomenex Gemini-NX C18
(250%4.60 mm, 5 um)
Detector UVD 240 nm
<Outer clothes, Inner clothes>
Time Acetonitrile Water
(min) (%) (%)
0 30 70
8 30 70
10 10 920
12 10 90
14 30 70
Mobile 20 30 70
phase <Gloves, Hand, Gauze, Glass fiber filter>
Time Acetonitrile Water
(min) (%) (%)
0 20 80
8 20 80
10 5 95
12 5 95
14 20 80
20 20 80
Flow rate 1 mL/min
Injection 30 Ul
volume

T Addeiglon A4 T2 F de= SnE 87100 gob
Sz APz flsle] et 20C 2 Basginh

A2 M2 & 71718

AR W%g 7 PR AEE AR Y =
A A Het FF 8704 9a 58
mL, 71 £ 300 mL/l acetomtrﬂe—g
o7 1A]7F A& Zgo}oﬂ;} 747\ 1 JEe X A8 T
38710 vl ol Faieh Wend | AR &7]l
7% 100 mL, ¥E 10 mL acetonitriles 7Fske] 300
rpmOE IAZE X8 5 spgieh At & AIF A2 AlH
20 mL¢} acetonitrile 20 mLE- 50 mL tube®] 3. NaCl
5 g= A7ket = A"sto] AXAI F ARt B4 A
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431t} FF0] Ek AR syringe filter (0.45 um, PFTE)
Z desl] B4319th Al 5 difenoconazole] w412
ultraviolet detector (UVD)7} %2hel HPLC (Shimadzu
HPLC prominence, Japan)E AHEaFiom HAEoPES
240 nmZ 3Pk st F-21H matrix &l wel 24
t=7] sl 4813 tHTable 3).
HEAEM 2 3 ZEe 2 HEsHA
Difenoconazole (97.2%) 50.0 mgs 4 &stA 3t
1,000 pg/mL7} ¥%5 acetonitrile 10 mLel| £33t
stock solutions ZAI5}TE. ZAE stock solutions
acetonitrileZ 343} 0.005, 0.05, 0.1, 0.5, 1.0, 5.0, 10.0
pg/mLe] FF80s FAlsto] Z42te] #E 89S HPLC
ol 30 uLA FSlate] Ao Qs Elsiginh HEe
Ak FRAE 24T BFEENES 30 uL® HPLCO +4
sto] AZnETAYY signal %} noise?] H]E(S/N)< 73}
o 3~52 F=E HEMZ A1 ANk o R HESH
o] 3~5H] FEORE AFHAlE AAshsdl, 2 A=
HAESHA 9 5Hl o E A

=M0o| xisy

BE AgAdAM F 459 difenoconazole XT84
(1ILOQ, 10LOQ)= HPLC®l 30 uLA d&H oz A +
dsto] EASH vy ARrRETH AL BF-E AL, ¥
o] AA s v, AESIch

A
295 W Y52 Aol 217 30x30 em A7]E AFE
T EFEYS 1L0Q (0.025 pg/mL), 10LOQ (0.25

Table 5. Recovery of difenoconazole from exposure matrices

pg/mL), 100LOQ (2.5 pg/mL) o] HE% 747} #g]
3F3l acetonitriles H7F8to] 300 rpm O.& 1A X% =
sto] syringe filter (0.45 um, PFTE)Z JEJSI3Ich gt
A AF, & AFRY AZAAY 4 mL H7P), Glass
fiber filter?] 7Z-tol% 77 BFEEdS 1LOQ, 10LOQ,
100LOQ F5=°] HEF 27 Aelstaion] 43 2 & A%
HE AFA 20 mLE FHE $ acetonitrile 20 mLE 50
mL tubedl T3 NaCl 5 g= 37kt § xgsto] YA
5 FT NS F5t syringe filter= FE|SI I AZ(AA
N 4 mL H7hH e} Feld-i-2 8= 27} acetonitrile 100 mL
9} 10 mLE H7tste] 21955 & F syringe filter (0.45
um, PFTE)E ZHsISIt) olelsh slds St 502
HPLCell 30 uLA F9J3te] EA4stgion e 358 AlE
& 3o R 33t

FROT BRGNS AR F AUY 2 Fue vz,
Be ge 219 4480w 9% Yn B 20 v

Table 4. Instrumental repeatability and linearity of the
calibration curve

Instrumental repeatability

Linearity = LOQ

Levels Average (area) CV* (%) R (mg/kg)
1LOQ 327.7 14.1

10LOQ 32696.7 0.9 1.0000 0.025
100LOQ 3172535 0.6

*CV (coefficient of variation, %) = standard deviation /
average < 100

Matrices Fortification 1 replicate 2 replicate 3 replicate Average (%) CV (%)
1LOQ 105.1 109.7 112.3 109.0 3.3
Outer clothes 10LOQ 99.8 99.7 99.5 99.7 0.2
100LOQ 104.3 104.3 104.2 104.3 0.1
1LOQ 711 70.7 72.7 715 15
Inner clothes 10LOQ 101.7 102.4 102.4 102.2 04
100LOQ 107.2 107.0 106.9 107.0 0.1
1LOQ 78.6 75.8 73.1 75.8 3.6
Gloves 10LOQ 113.0 113.6 113.4 113.3 0.3
100LOQ 117.3 119.0 116.3 117.5 12
1LOQ 81.1 772 70.5 76.3 7.0
Hands 10LOQ 115.6 116.7 116.9 116.4 0.6
100LOQ 119.8 118.1 119.7 119.2 0.8
1LOQ 70.1 719 73.6 719 24
Gauze 10LOQ 88.1 88.2 88.5 88.3 0.2
100LOQ 99.2 99.5 99.5 99.4 0.2
1LOQ 739 713 714 722 2.0
Filter 10LOQ 93.9 93.3 93.6 93.6 0.3
100LOQ 103.8 104.2 104.2 104.1 0.2
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A8 AIZF Eot ukx|Etgith A B & A|Rsto] AR ol
<= "=o] ARSI Glass fiber filter air pumps} 912
sto] AN s AEAIX $ FASI T8 &
AlE e, A=A 4 mL 7 A "]7} glo] B& Al
g3} A AFsey BE T3S ABE B8]
A7 YERIH20C) & 99} 22 ‘j“ﬂ_i F= 9 A5
Rom B EgSTE AP 3o R FsSith

Table 6. Exposure of difenoconazole for mixer/loader ( «g)

SEF5E7H 1,270 L/hro]7] wiiel 717] 4oz AEd
EFe 37] BEo fFoE o] Y 38 =E
AR AR O AR SIEER Falol A FE
=32 Telsith
Az o 2%

TEAZM 2Hd o HEs| A HEeHA

A5, WEY FAY ARE 24 e Ax
difenoconazole standard 2} x| A&o] §l%la, BE Al
oA o wE AR Eeee UERey Bl
BAZL S0l ARAE AURCLE, A 217D, UECLE,

=
A A, 55 A% & AReR F e/l A

o

. Operator
Matrices
A B C D E F G H I ]
Fore arm (L) 075 406 9295 075 2118 0.75 0.75 32340 075 25.17
Fore arm (R) 2529 3069 075 075 3281 6270 0.75 0.75 075  1282.85
Upper arm (L) 075 075 075 075 075 0.75 0.75 0.75 075  47.89
Upper arm (R) 075 075 075 075 075 0.75 0.75 0.75 0.75 0.75
Chest 250 250 250 250 @ 250 2.50 2.50 2.50 2.50 2.50
Outer Back 250 250 250 250 250 2.50 2.50 2.50 2.50 2.50
clothes Shin (L) 075 075 075 075 075 0.75 316.96 0.75 0.75 0.75
Shin (R) 075 075 075 075 075 0.75 915.72 0.75 0.75 0.75
Thigh (L) 075 075 075 075 075 0.75 0.75 0.75 0.75 0.75
Thigh (R) 075 075 075 075 075 0.75 0.75 0.75 0.75 0.75
Hip 250 250 250 250 250 2.50 2.50 2.50 2.50 2.50
Total 3554 4425 1032 11 6349 7295 124218  333.65 11 1,364.66
Fore arm (L) 075 075 075 075 075 0.75 0.75 0.75 0.75 0.75
Fore arm (R) 075 075 075 075 075 0.75 0.75 0.75 0.75 0.75
Upper arm (L) 075 075 075 075 075 0.75 0.75 0.75 0.75 0.75
Upper arm (R) 075 075 075 075 075 0.75 0.75 0.75 0.75 0.75
Chest 25 25 2.5 25 25 25 25 25 25 2.5
Inner Back 2.5 2.5 2.5 25 2.5 2.5 2.5 2.5 2.5 2.5
clothes Shin (L) 075 075 075 075 075 0.75 0.75 0.75 0.75 0.75
Shin (R) 075 075 075 075 075 0.75 0.75 0.75 0.75 0.75
Thigh (L) 075 075 075 075 075 0.75 0.75 0.75 0.75 0.75
Thigh (R) 075 075 075 075 075 0.75 0.75 0.75 0.75 0.75
Hip 25 25 2.5 25 25 25 25 25 25 2.5
Total 4654 5525 1142 22 7449 8395 125318  344.65 22 1,375.66
Gloves 69.4 4622 891 806 1793  1350.8 274.8 4226 1084 97.4
Hands 25 25 2.5 25 25 25 25 25 25 2.5
Head (Face/Neck) 05 1.9 05 0.5 05 0.5 05 05 0.5 0.5
gg;j‘ia?fexposure 1239 5269 2113 1106 2618 14428  1536.0 7753 1384  1481.1
Inhalation 0529 0529 0529 0529 0529 0529 0.529 0529 0529 0529
Total 1245 5274 2118 1111 2623 14433 15365 7758 1389 14816

(Dermal+Inhalation)




Operator Exposure of Difenoconazole

291

1600.0
1400.0 —

1200.0 B

1000.0 B

800.0 B

600.0 B

Exposure (ug)

400.0 B

200.0 B

OO || [ | — | | —

A B C D E F G H | J

m Head
m Upper body

m Hands Arms
mlegs ® Inhalation

Fig. 1. Dermal and inhalation exposure on body parts
during preparation of spray suspension.

Ag BA A AREE sk BEEas BAske] dEpde
224498 AR A3 BF R°=1.00000.2 54 Ae] AF
e B30It Table 4). £ Ago|M 9] HAEA= S/N
4.0¢1 0.005 pg/mLE W*o}% et o]9) 5uiQl
0.025 pg/mLE AA3ISIT.
=Mo| xHEH

#7843 74 AEE AR AR T T(IL0Q

]'.L_ 3 11—“1
TE AXKE A3} intra, 1nter°ﬂ/\1
£ Rtk ojzle=w

7 sz‘gM 01_5. E_@'_% z;sgal 2= o1 © o 3o

A 23] BAlsle] Aoie 1l g
= +10% 10}«1 A3}

EN
717} qbg#elaL 2 Slee ]l

3l tHTable 4)

sl+g A8

T 678 =% AR S SRR, A 47, =5, A
=, EAAHY), FHAFN] 1L0Q (0.025 ug/mlL),
10LOQ (0.25 pg/mL), 100LOQ (2.5 pg/mL) 0%
38 AESE Ay Het 70.1~119.8%9) 35E 9 CV
7.0% olstE 7k A|ZAF wiAleM <] ek FE a8 A
2 £ 4345 HSTHTable 5).

ZIHS+E AE

FE3AoA  difenoconazole EFE92 100LOQ
(2.5 pg/mL)7k H 55 7F Aol Aejstal AlPEg st
WASE oy 32, A6 & AlFd, A3t AlF S, A=
= XAZRAANA WA 2 AR FA A W 2ast
o F=, BT —11—78':@]‘/!:% A Ayl it 97.3~
119.6%2] EA3)5& U CVE 22%0)8ke E3AE0] 71
& U AR 9 o] T F A e Sl Ao® #

i

=R Al E5Y 53 Zo

Difenoconazole + Iminoctadine triacetate (3+15%,

NG mEA)E 24 B ) AYE B wEEpg)l
Table 64 Flg 1o Lo} Q= A o] 9 sioghel 3
84S Foto] =itk & 54 difenoconazole?
L& Eo] 00794 mgl®E o F9] = wE(head), &
(hands), $F 5-&(chest, back, pelvis), TF(legs)H.T} =7
UrE]r‘Xb:} 1070 A8 drdeld w292 9% & T
2 0.1106~1.5360 mg F-°]%tHTable 6). ©] AZ= <Fl
ZA Al e s el FE st At wEo]
%ﬂﬁiﬂ 2Q2F GO A5 SS71el &7l Y T oFdo]
o FY Aol EO] ol ¥ AoF s qr}.
TE EEES I 10 jHE = pg)(AFEA: T
xFZE)el 10 W T5E(1,270L/h)S wet &

FE

e 10 HH I 545120 L/hr) 0.2 Wro] HF 35 =
¥ pg) AEsITE 1070 A1F FEdeld w2 &
F mEES BT 71 AEEA vl qly] viEel] o
#HA 0% AEHA w2 1/290 0529 pgd ALk 1%
EEHY SEEEES 99 F 2 0.1111~1.5365 mg
Fol Sl

HE A =% =¥ Z2u
Difenoconazole + Iminoctadine triacetate (3+15%,
ARG RS A S o AE T mEH (pg)>
Table 73} Fig. 20] v} gl A3 ol Fopd Fgkel
‘I‘EOUH motol AbEskgith A=y 545919 1071 ¥
Tl %&?jxm EY 2 face/neck wiping W
= olgsto] AA A= WA 1/2¢] adehs (L=
9 =, wEzkge] Qls e Alel)E ﬁ@&ﬁﬂ jzoll,
A ow wEH 25 Foto] HE mEH(pg) o E I3
o} o] F-9lel difenoconazoled] =EHO] 3.774 mgl®
2 (MY, & w8, vEhEY 7P A deRd
1070 A8 BRRel AL T3 wE FEE 42032
~25.0635 mg 0]t 1070 A1) A ellA %“Z.L%VH
T EEFS 0.529~116.241 pg T ©|3UtHTable 7)
A A el sAdAe] IR Ew) i%.‘z%%‘:—a—

3ot & wEFYS 2.5961~25.0687 mgT0] ATt

Difenoconazole®| = IO SEIGEX &2 Tt
¥% o)A difenoconazole ¥ | F2GA} -

2 Hrlkely] s AR 9Fe 107 E% FdoA
difenoconazole 94| 2] AN Z2A| Wl A A] F2R}0] &
o 7} B9 =29 3F wEFS S A T (/2

A, Eﬂﬁ](%%/i) Az, (AR MA  difenoconazoled]
e Bad ghe =5 VIEHe R stk 5 A
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Table 7. Exposure of difenoconazole for applicator (xg)
Matrices Operator
A B C D E F G H I J
Fore arm (L) 861.99 1336.00 331.02 327.35 57.58 62.38 55.66 819.30 456.95 562.10
Fore arm (R) 993.74 887.99 377.81 166.25 177.43 58.28 491.36 833.76 452.74 39.93
Upper arm (L) 1712.78 1016.42 340.63 205.68 91.00 28.51 23.06 594.31 686.57 969.40
Upper arm (R) 951.26 588.26 229.11 63.97 117.73 24.86 26.99 512.71 542.34 504.29
Chest 4676.91 2182.57  1187.00 217.76 168.51 160.22  387.15  2321.51 2317.10  3295.71
Outer Back 1941.75 1852.83 672.76 727.00 578.79 11072  164.02 1318.11 125190  1469.52
clothes  ghin (L) 3389.45 414717 101792 936.77 803.05 628.86  915.56 1677.99 233598  2623.64
Shin (R) 2875.90 3490.93 950.92 866.95 378.64 668.01  734.99 1676.98 1729.11  2277.89
Thigh (L) 1866.71 2595.60 555.21 262.20 171.80 63.57 84.73 1326.05 603.20 1062.60
Thigh (R) 1560.90 2252.78 470.87 286.35 153.80 43.63 242.22 1174.41 620.66 1046.62
Hip 1751.64 1557.13 452.64 57.94 161.96 100.33  456.36 1588.98 400.24 737.10
Total 20,831.39 20,350.55 6,133.25 4,060.28 2,69833 1,849.04 3,125.74 12,255.13 10,996.55 13,851.7
Fore arm (L) 49.34 13.06 3.24 34.21 2.70 491 3.52 30.84 21.60 39.08
Fore arm (R) 27.26 5.18 9.32 27.61 6.86 3.51 3.61 25.98 22.17 147.44
Upper arm (L) 170.18 35.82 19.38 31.11 3.85 0.75 3.40 6.83 21.02 100.59
Upper arm (R) 4048 2.60 0.75 33.40 0.75 0.75 0.75 8.11 8.39 0.75
Chest 295.02 306.78 135.14 379.64 177.37 239.06  259.81 233.35 367.44 88.64
Inner Back 263.09 27324 432.26 342.30 364.82 20453  284.22 373.75 169.23 576.01
clothes  Ghin (L) 124.76 334.74 8.60 49.29 8.10 7.96 6.25 82.99 6.35 191.44
Shin (R) 44.10 226.08 5.63 68.37 8.74 11.13 6.17 18.21 17.52 19.87
Thigh (L) 534.47 455.10 30.14 14.18 0.75 0.75 0.75 305.00 44.80 42441
Thigh (R) 347.09 262.29 15.78 38.27 0.75 0.75 0.75 254.50 20.48 159.27
Hip 133.98 2.50 2.50 2.50 2.50 2.50 2.50 202.29 2.50 2.50
Total 22,727.18 2226544 6,793.49 5,078.66 3,273.02 2,323.14 3,694.97 13,594.69 11,695.55 15,599.2
Gloves 427.5 327.6 199.1 242 446 148.2 46.4 112.3 247.3 217.6
Hands 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Head (face/neck) 20.72 3.21 1.79 091 0.5 0.5 0.5 13.8 7.58 6.07
Total of dermal exposure 25063.5 24158.4 7452.0 5166.7 3485.1 25772 4203.2 15514.6 12355.7  16565.0
Inhalation 5.195 4.103 2.074 21.475 0.529 18.887 0.529 15.653 3.795 116.241
Total . . 25068.7 24162.5 7454.1 5188.2 3485.6 2596.1  4203.8 15530.2 12359.5  16681.2
(dermal+inhalation)
30000 X% oA difenoconazoles AHE-E W E2¢]Ake]
I =E%L 0.04 mg/kg bw/day(B A5 : 60 kg)©l
25000 o] S B 10%F WP FrE A 3
g 20000 FTEE 0004 mg/kg bw/day°lthEEXEH 1A,
< ok Az} w-EgF 2AAE), o] YF ZT5E8L =
2 15000 ﬁ?jlxl}s ji;’/k(o 16 e /ke b » /c)i ]rs]—;hr o
3 g mg/kg bw/day)(2t=7, EU)EFSA,
& 10000 2011) ©] 2.5% ZF0]glt}. o] Ap= okx] zAE w A1t
I I & 8ot AR wf viaa Hgejo] FYHRRII(PS) A
5000 I l . - . 238 Ao =Rl o]—x%vs]-l:]»‘:‘ 74_0i RHolE Aot}
0 A B c b E F & H 1 I 2 AT E AAER 95 w25 574 4 " (Whole
Body Dosimeter, WBD)< &33to] wFe3 37k 3
:nggr body :[':;: ) l'l:r:;?ation shefalzt SHEi. A Fere s AR A=) gl 7]
H m=E3g7 A5EA patch] A2 EHALS A4 3940
Fig. 2. Dermal and inhalation exposure on body parts 2 9P ellok sby] el gl wet At 52 vk
during application of spray suspension. H7te] $#7} QO MR patchi]S AHgah= o] ok
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