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Upo Wetland, in Changnyeong-gun, Gyeongsangnam-do, is the largest inland wetland in Korea and a habitat
for various species. However, due to agricultural activities in the surrounding area, diverse organic pollutants
such as pesticides have flowed into the wetland ecosystem. This study analyzed the exposure of Upo wetland
to organic pollutants (e.g., pesticides and pharmaceuticals) using LC-HRMS (Liquid Chromatography-High
Resolution Mass Spectrometry). Twenty-six pesticides and pharmaceuticals were selected and quantitatively
analyzed for target screening. As a result, eight pharmaceuticals (e.g., fluconazole, lincomycin, metformin, val-
sartan) and eight pesticides (e.g., tebuconazole, metalaxyl) were quantitatively identified. The major pesticides
were tebuconazole (230-3,900 ng/L) and metalaxyl (53-980 ng/L), whereas metformin (20-220 ng/L) was the
pharmaceutical with the widest concentration range. Metabolites of the two major pesticides TEBM324c and
metalaxyl acid were identified tentatively via suspect and nontarget screening which also identified several other
substances including benzotriazole, carbendazim, diazinon, hexaconazole, methabenzthiazuron, tricyclazole,
niflumic acid, 2-aminobenzimidazole, 2-isopropyl-6-methyl-4-pyrimidinol, valsartan acid, and retrorsine.

Key words: Upo wetland, LC-HRMS, Suspect and nontarget screening
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23} 34 2 W] E3Z 7] (suspect and non-

<9 95+, 5?—4 I 2 F ol A48 HeF target screening method)ye A-8-3t3iTh. 58 B B|E
gt AAEAS] HIA 715S 7RIt $EES 19989 3 A 7Y sl FFEAE olgste] 2FE EF
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Aol BE FAR AAHJeE T3 201655 H B A vk BEEA R HEES A 5
Table 1. QAQC
2 LOD LOQ Rel. Rec RSD
Compound name R (ng/L) (ng/L) %) %) ISTD
4-formylaminoantipyrine ~ 0.9993 0.1 5 108.10 1.79 Lidocaine-(diethyl-D,)
Antipyrine 0.9923 0.5 0.5 101.07 227 Tramadol-*C,Ds
Atenolol 0.9915 101.81 2.47 Atenolol-D,
Caffeine 0.9976 1 1 99.18 1.24 Caffeine-'3C3
Carbamazepine 0.9919 0.1 0.1 104.15 0.91 Pyrimethanil-Dy
Fluconazole 0.9985 0.1 0.1 99.33 2.49 Metribuzin-(S-methyl-D5)
Fluoxetine 0.9943 0.1 0.1 88.71 2.73 Fluoxetine-Ds
Lamotrigine 0.9995 1 1 89.49 2.04 Tram21dol-13C,D3
Lidocaine 0.9901 1 1 98.83 1.56 Antipyrine-D,
Lincomycin 0.9999 0.5 0.5 99.61 - Caffeine-°C3
Metformin 0.9924 2 2 99.29 1.03 Acetaminophen-D,
Paraxanthine 0.9998 2 2 81.76 0.78 Theophylline-Dg
Ranitidine 0.9911 2 2 100.74 1.81 Ranitidine-Dyg
Sulfamerazine 0.9994 0.1 0.5 73.79 1.38 Sulfamerazine-(phenyl-13C6)
Sulfamethoxazole 0.9997 0.1 0.1 100.14 1.47 Sulfamethoxazole-(phenyl-*C6)
Tramadol 0.9993 0.5 0.5 98.98 2.50 Tramadol-"*C3,Ds
Valsartan 0.9989 0.5 0.5 102.15 1.57 (+)-Naproxen-(methoxy-ISC,DB)
Atrazine 0.9904 0.5 0.5 134.49 43.97 Diuron-Dg
Azoxystrobin 0.9999 0.1 0.1 101.00 1.09 Azoxystrobin-(cyanophenoxy-D )
Carbofuran 0.9981 0.5 0.5 84.53 3.32 Carbofuran-Dy
Difenoconazole 0.9992 0.5 0.5 94.78 19.82 Simazine-D,,
Hexazinone 0.9999 1 1 112.07 0.54 Metribuzin-(S-methyl-Ds)
Metalaxyl 0.9993 123.12 1.25 Cetirizine-Dg
Myclobutanil 0.9999 1 1 - 0.87 Myclobutanil-(phenyl-D,)
Simazine 0.9969 0.5 0.5 103.63 0.57 Simazine-D;,
Tebuconazole 0.9997 0.5 0.5 99.37 1.12 Tebuconazole-(trimethyl-°C3)




2 AT FARA FEES T 2659 ookE
sofo] AElem, o= Table 20 YeRfT 2 <
TFoll Aked 552 £ 4formylaminoantipyrine, anti-
pyrine, atenolol, atrazine, azoxystrobin, caffeine, car-
bamazepine, carbofuran, difenoconazole, fluconazole,
fluoxetine hydrochloride, hexazinone, lamotrigine,
lidocaine, lincomycin, metalaxyl, myclobutanil, sima-
zine, sulfamerazine, sulfamethoxazole, tramadol, tebu-
conazole, valsartan< Sigma-aldrich*HSt. Louis, USA)

ol FYP3I 3 metformin hydrochloride, paraxan-

Table 2. Target compounds

C AFES

thine, ranitidine hydrochloride Toronto Research
Chemicals*H(Tronto, Canada)ollx] T35k ARE-= STt
ARgE WEEFEE 5 (+)-naproxen-(methoxy-1C,
D,), acetaminophen-D, solution, atenolol-D,, azoxy-
strobin-(cyanophenoxy-D,), carbofuran-Ds, diuron-D,
fluoxetine-Ds, lidocaine-(diethyl-D;,), metribuzin-(S-
methyl-Ds), myclobutanil-(phenyl-D,), prochloraz-(ethy-
lene-D,), simazine-Dy, sulfamerazine-(phenyl-'°C6),
sulfamethoxazole-(phenyl-13C6, tebuconazole-(trime-
thyl'*C3), terbutryn-(S-methyl-D,), tramadol-**C,D,,
thiacloprid-(thiazolidin ring-D,)& Sigma-aldrichAH(St.
Louis, USA)IA TFHEAL ™ antipyrine-D,, caffeine-
3C3, cetirizine-Dg dihydrochloride, pyrimethanil-Dj,
theophylline-Dy ,ranitidine-Dg hydrochloride~= Toronto
Research ChemicalsAH(Tronto, Canada)ollA] ++%33}ed
A= AT

2.2. A|E2xF XH
AE AFHE 20173 119 21990 AAEReH, 2

Compound name Cas No. Formula [M+H] RT(min) Logk,w Class
4-formylaminoantipyrine 1672-58-8 C12H13N302 232.1080 2.87 -0.41 Drug
Antipyrine 60-80-0 C11H12N20 189.1022 3.60 0.38 Drug
Atenolol 29122-68-7 C14H22N203 267.1703 1.83 0.16 Drug
Caffeine 58-08-2 C8H10N402 195.0876 2.98 -0.07 Drug
Carbamazepine 298-46-4 C15H12N20 237.1022 6.05 2.45 Drug
Fluconazole 86386-73-4 C13H12F2N60 307.1113 4.15 0.40 Drug
Fluoxetine 54910-89-3 C17H18F3NO 310.1413 7.13 4.05 Drug
Lamotrigine 84057-84-1 C9H7CI2N5 256.0151 4.02 2.50 Drug
Lidocaine 137-58-6 C14H22N20 235.1804 3.07 2.44 Drug
Lincomycin 154-21-2 C18H34N206S 407.2210 2.82 0.56 Drug
Metformin 657-24-9 C4H11N5 130.1087 0.79 -0.50 Drug
Paraxanthine 611-59-6 C7H8N402 181.0720 2.45 - Drug
Ranitidine 66357-35-5 C13H22N403S 315.1485 1.77 0.27 Drug
Sulfamerazine 127-79-7 C11H12N402S 265.0753 2.49 0.14 Drug
Sulfamethoxazole 723-46-6 C10H11IN303S 254.0593 3.48 0.89 Drug
Tramadol 27203-92-5 C16H25N02 264.1958 3.71 2.40 Drug
Valsartan 137862-53-4 C24H29N503 436.2343 8.87 5.80 Drug
Atrazine 1912-24-9 C8H14CIN5 216.1010 6.57 2.61 Pesticide
Azoxystrohin 131860-33-8 C22H17N305 404.1240 7.88 2.50 Pesticide
Carbofuran 1563-66-2 C12H15N03 222.1124 5.64 2.32 Pesticide
Difenoconazole 119446-68-3  C19H17CI2N303 406.0719 11.69 4.40 Pesticide
Hexazinone 51235-04-2 C12H20N402 253.1659 5.58 1.85 Pesticide
Metalaxyl 57837-19-1 C15H21NO4 280.1543 6.87 1.65 Pesticide
Myclobutanil 88671-89-0 C15H17CIN4 289.1214 9.02 2.94 Pesticide
Simazine 122-34-9 C7H12CIN5 202.0853 5.52 2.18 Pesticide
Tebuconazole 107534-96-3 C16H22CIN30 308.1524 10.65 3.70 Pesticide




vvvvv

Upbwgnd
|, CHANG-NYEONG

NAK-

7S 883 s A Ul mRedEd B4 115

. Chlogok— cheon

L M2 N

Topyeong-cheon

O Ade Sx502 FY=HE F AR B, &
IS UdoE F 8- AASISITHFiE. 1). AlE
AFH= 1L 24 AA5eHS o8-8 grab samplinge] 4

AlEeH, AFE AEE W BaEo] dddE &
ARLeH, Axe] 3 A7 4°C 9 HAE AT

2.3. Al TX2|

AFe] HAE HH A AFH F, 1Y ool AA|
HA WA, AlEE g Hart 949 72 AR o
A (Glass microfiber filter; 0.7 pm)E ©]&-&le] ojz}
HAh o738 AlE= 1L W2AHHE o] 831 1L
|0 24HAnh I AEld e Algddl= buffer
(H 7)¢} 3159 WHEFEZo] ZHzte] eV} gs¥
AlEe] 100 ng¥ H7FERACE ARl MAe] WHoR
= 24 F=%(Solid phase extraction; SPE)S #-8-3}

Atk AREE FEAo gk AAgE W-8-2 Huntscha
et al?(2012)ell A=) irk. AP A AzE SPE
ZHEGA = 12cc& 2] SPEZFEZ A o] 200 mg2]
OASIS HLB (Water, Milford, USAYE A=l XA
o 150mg®] Isolute ENV+ (Biotage; Uppsala, Swe-

den)¢} Z}2F 100 mg®] Strata-XCW (Phenomenex; To-
rrance, USA)2} Strata-XAW (Phenomenex; Torrance,
USA) EFES siekie] SAAT A%e Flea)
= 2% manifoldere] ZAHEQT FFEF A A EE
loading3l7] 0 5mLe] Wek&t 10mLe] S/FFE o
gato] 7FERAE conditioningshe S AFTh 1L
o] NEE B o 10mLe] £52 7EHRE S3s)
o A& loadinge] BY 7IEAE Y FAE o]
sl W7 B AxEAT Az SEE 7ERA
£ 555 9135 6mLe alkaline solution (ethyl ace-
tate/methanol 50:50 + 0.5% ammonia)2} 3mL®] aci-
dic solution (ethyl acetate/methanol 50:50 + 1.7%
formic acidyg R4H 0% el falae] 221 &
g wor} wolzl 2 8ole Ak 3712 o] 83)
o 35C el FEHUL. $HE FHES FRT
g olgsle] HEHOE 1mle] §F02 Sk 1ml
9] AFE glass cellulose acetate filter (045 um)E ©|
£3to] o3E & 2mL vialll Hol 7]7] £ A7
4°C ¥R A=A

24. B4 Wy
Mgl Sk EAUEEES Aes] BAs]



116 2E. -

sl B Ao A= LC-HRMS(LC/ESI-MSMS)7F A8
=tk #2490 AMg-E 7]7]= Ultimate 3000 ultra high
performance liquid chromatography$} Q Exactive+
quadrupole-Orbitrap mass spectrometry (Thermo
Fisher scientific; Waltham, USA)o|t}. E2 2] o=
Xbridge C18 column (2.1x100 mm, 3.5 um; Waters,
Milford, USAYS A3t} 2 £2] 73l pure water
+ 0.1% formic acid (A)2} methanol + 0.1% formic
acid By} ol 5302 o] &H Ut Al (A):(B)
7} 90:10¢] Hl&= &2 A4S AFel] 42714 ol
FB)9] BIES 50%7H] S7HAI7IM 177 95%=
ST F 258714 frAlg) 258 § olsd By
10%7HA 5438] HeAZ) 5 5L FAAZIT 71719
TUEE AlES] 2 10 plel™ ols/de] f4-2 200
pL/min® 2 A EAT FA e Y] RS 9
o HH FAL 149AE FAEENC™ 0.1 ng/LolA
2,000 ng/L M2 2Hdsted A= Aol o]§=H AT

25. 2N 9 FEMo| gk QAQC
Ao 24t 22 tig QAQC AE2k 4
F Al AR W EEEES Table 10 53131

t}. &3 (Limit of detection; LOD) % A &3k (Li-
mit of Quantification; LOQ)2] Z4H-S AZw[ET
Aol YR 329 S/N ratio (signal to noise ratio)
= sholsjed =gsielon LoD A9 9N ratio 7t 3
o], LOQ= 10 oo 3t 7H Af Z47te] sl
o2 33 E3k ZHE AlE ol A9 matrix effect
of W& EAEHY IJFES 7] skl Moschet
et al.l92014)l AAEo} Sl Wl ulE) s AR
oA tiidEZRe] 398 (relative recovery)S T8I
o, Bao] FUr 39le check standards ©]&-3h
M =29 FNEFZHZHRSD)YE T8t ALkt
A FFHAE & 539 check standard ¥-41& 53}
o T3 area®] FFHAR} Htprel HIE Fato] ALt
= AT},

o

EK|

|EX 2k

4 A2 3 Wl SA7E A AR FEEH 0]
oJ20A] % =49 A4S 7FssiA gtk 1 &

3=l B2l tisle] ol2s) #g& AX & 4

A= o)L Hel9}l exact mass, fragment, isotope pat-

tern 59 AHZE 3 suspect listS 245, HRMS

scan # = 94 intensity o) TAE AS

[\
(=7}
i
%
[= o}

HAES

MS/MS HEE 314 B} B A72] suspect list
2+ Thermo scientificrfollA] g8 1,72952] &2
gt ARE ¥31sk EFS HRAM compound database
E ARSI WHAE, HIEA B2 dqAER] &5 S,
suspect listoll |0} Q)A] QiA|uE A5 Ulof] &35}
= 229 ¥48 7FsshA gl Full scan 5 973
intensity ©]42 UERiE o]0 gl Ao
MSMS Ax7} AoiXAl =, software (e.g., com-
pound discoverer 2.0)7} &4 ¥ ©]29] accurate mass
E HEo R SEFAR WHoE fEe 4 $HLS
AABHA ®}h AojA isotope pattern X MS/MS A
HE 7]1E golBay] 2 dlo|eH]o]2(e.g., mzCloud,
massBank 5)9} Hlwate] Aol groj Xy,

2]
2 Jepton A&del A #3A= atenolol?t me-
talaxyl (LOD; 5ng/l, LOQ; 5ng/L)yS A3+ 2459
RE EdoA 2ngl o|8lE YElstth 3B A8 Yo
A thAEA ] 3])4-& (relative recovery)S sulfamera-
zine (73.79%)& A3 thE 28 E42 75~125% ¥
9] <t 358 JERITE B49] HEx 98] ALt
H ANEFHAHRSD)= atrazine(43.97%)= A2 &
E E4o] 20% <] F5e AIE YR

ABEAF ARl ek F7 B4 43 & 2659
B T ookE 8%, w9 8%l HA 18] o A
At AEE 1659 i 2S5 AQg vHA =
Z9 o= IR F7FA ooz
oJokEe] Axwirte] FAF Lol /3]
Fig. 3o et} L 5 7P =2 =8 Y
222 Z#AQl tebuconazole (230~3,900 ng/L)
3} metalaxyl (53~980 ng/L)°I2.o™, Fxrg X FA
metformin (20~220ng/L)°] = HE uw}EchFig. 2).
HEAE] 79 mhse] 92 9¥ollx] 109 Alelo] Al
Zkw] 51, o] Al7]e) WFE] WAE S8l Foke] AEE=
o], T2 XA L] FEe] AMEE Ao=E o
A ok g SRS 5e] Ak mEw 2017
Ux FoRAY 198488 F HvtAl AR Bk
584580 % °F 30%E AFAIstaL Ao, Eate wgh
AR Hl&S YERA QlT). 2 A7) S AFH A7
7119 2 ARl AS aHedE W, 1Al (tebuco-

H’1 and
e
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Fig. 2. Average concentration of target compounds detected above the limit of quantification (The upper error bar is the
maximum concentration and the lower bar is the minimum concentration).

nazole?} metalaxyl)e] 25 %7t =4 UERE AL
el sz skt o2 FeRR<2] azoxystrobin
(16~179ng/L)#} hexazinone (20~90 ng/L)}= =& A
Am=8)IA A&=UTE L 99 =A== difen-
oconazole 33ng/L (n=1), myclobutanil 1.02~9.04 ng/
L (=7), carbofuran <LOQ (n=4), 4-formylamino-
antlpyrme <L0OQ (m=3) 5°] A==} Tebucona-
zole®] 7% AEFE=HL skl R
31%’3}74‘4'12) TR E=A e, vk azoxyst-
robin, hexazinone, metalaxyl> B} A-72] 31 Ujol|A
o] & Az} v ¥ =S JeRNYI?, difenoc-
onazole, myclobutanit® T UERAQTHS,

o]ekEo] 73¢9 fluconazole, lincomycin, metformin,
valsartan®] &71¢] =& A 8A1FH AN HEE AL
M I FE=H$+= fluconazole (1.1~92 ng/L), linco-
mycin (1.9~26 ng/L), metformin (20~220 ng/L), val-

1o -t =
AT o=

=

sartan (2.6~89ng/L)yS YERNUTE #4E o4 &
metformino] 71 & SEE GehiRe), o a7
9] 3G Fxo Hlgle] W FEE Yepano.
Fluconazole, lincomycin, & valsartan®] 7% 3
oA BT £ S VR AT, o] 9]
o= caffeine 3.9~41ng/L (n=5), lamotrigine 0.71
~5.3ng/L. (n=6), sulfamethoxazole <LOQ~97 ng/L
@=7)] A=A, 1 F caffeine E} T3 3 £
A} FAE B2 YeRH 329 lamotrigines}

1}o

=
=

sulfamethoxazoleS ¢-E50A A3 Fe FLE
ERRQITI). o8]t BAEAS B3l o] A
5 5ol 93] 29 9)\2‘31 Agslgrol| o5l I+

«1 o Y FA4 HE YL )lse] &

A=A

32 #% 2 ulEx £ U
$oEo] o 24 0 NEH 24 2, F 1359
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Fig. 3. Cumulative concentration and ratio for drug compounds (A) and pesticides (B) at each sampling site. Carbofuran
and 4-formylaminoantipyrine are excluded; their levels were below the limit of quantification.

o] A oR ASHAY 1 Ade AZvETH
oA B4 At £ARE niRo g Alkste] dojxl
exact mass®} ¥ accurate mass®} ©]o i3l mass
error 'H¥|, isotope pattern®] FRE F &35t Table 3
of FE3lth. AEH A=rEIY T3] g iso-
tope pattern?t MSMSAH K= 71 golHazlg] 2 fo]
EfHlo]2(e.g., mzCloud, massBank &)= &&-sled H]
o @A, ool gk BlaL ¢JAlE Fig. 50 VERN
Atk mzCloudi= ¢F 8,000%5-<] slshEdo| st JHE
AFst 9™, massBanks 2F 5971 o)Akl MS/
MS spectrag AlFatar ok g 34 2 H|FF F
Al AiollA I tAFEA Y BalghEe] HES H]
wat7] flate] A=mETR ol vehd 7H7te] 9=
intensityS Hlwslth 2 5 FAEAM A 7P &
=5 HER tebuconazoled FA A ol gl
OAE-S 71 202 odEn, 1 tAEES] FA

we) &4 T3k 3] AEATt FaEa %20 u}
ZM tebuconazole®] AEZAR= teFst =2o] EA)
SHA|TF FH AZE triazole ring cleavages}t Akslol wh
£ hydroxylationo]t}. = % ¥kA X0l hydroxyla-
tiono] A== fIx]o w=} TEB M324a, TEB_M324b
2 TEB _M324c7} AR, 2 pe] 34 9 W|E
2 B Ao MSMS FEE vigo=z e
tebuconazole®] tIAFEZES TEB M324col™ ZE X4
oM AEHALt. BE XA 23l5HE2] tebucona-
zole2] 3|2 intensity’} =A UYERARE, Exss) X
=9 R 295 72 AFrit TEB_M324ce] 3=
intensity Hl-&o] A S7lhs AES Btk ol &
ste] tebuconazole F4 A& #X|H TEB M324c
o AR Bk SHRHEe 2 s I v
o] 7tk AS=E FEh X3t vl BAE A
A Fe] F AECZ AM-EE methabenzthia-
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= Fluconazole

= Hexazinone
Metalaxyl

= Metformin

31 157

: = Sulfamethoxazole
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= Drug ETC

Upo-wetland = Pesticide ETC

Fig. 4. Partial ratio of target compounds in Mokpo_wetland. Drug ETC; caffeine, lamotrigine, lincomycin, paraxanthine

valsartan. Pesticide ETC; azoxystrobin, myclobutanil.

zuron®] BE AR AFH AR &LolA A2 E e
t}. SFATE database Wo| methabenzthiazuron®] MS/
MS A H7} )54 &0} methabenzthiazuron gl 7F
of FuEPe PRE Fxse] FHHOE AES
9135}31t}h. Methabenzthiazuron 53+ A8 43 =3
I3 intensity’} FEZAME SHFE M3RHo=R) &
TE, xR = UsAR 7kelx wolRle ks
1ol Lanyi et al??(2016)°] wW=9 methabenzthi-
azuron®| T8 tA} AZ2E AESHH Fal|e} Fslo|H,
o] Iz A% $¥% 44 HolM methabenzthia-
zuron®] gt Al o] o) B nls Foll
ek Aol FEE2L AE §F ARol= methabenz-
thiazuron®] F= $HrE o] AR L 217] W]
methabenzthiazurond] £ &8 W=E $X5 &F
A ] F8 AES AR AFH AVIE IEPE 9
Bl Axtz ol 3 TEEe] A AEAR
AM2-%= carbendazim¥} tricyclazole’s 8312 RE A&
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Table 3. Suspect and nontarget screening compounds
Compound name Cas No. Formula [M+H] RT Frequelqcy (%) Class
(min) (n=8)
Benzotriazole* 95-14-7 C6H5N3 120.0556 3.37 62.5 Corrosion inhibitor
Carbendazim* 10605-21-7  C9HIN302  192.0767 2.58 100.0 Pesticide
Diazinone* 333-41-5 C12H21N203PS 305.1083 10.66 12,5 Pesticide
Hexaconazole* 79983-71-4 C14H17CI2N30 314.0821 11.15 75.0 Pesticide
Metalaxyl acid* 87764-37-2 C14HI9NO4 266.1386 6.21 100.0 TP of metalaxyl
Methabenzthiazuron*® 18691-97-9 C10HIIN30S 222.0695 6.49 100.0 Pesticide
Tricyclazole*® 41814-78-2 C9H7N3S 190.0433 4.63 100.0 Pesticide
TEB_M324c* - C16H22CIN302 324.1473 10.06 100.0 TP of tebuconazole
Niflumic acid 4394-00-7 C13H9F3N202 283.0688 10.50 100.0 Drug
2-Aminobenzimidazole 934-32-7 C7H7N3 134.0712 2.13 100.0 TP of carbendazim
2-Isopropyl-6-methyl-4-pyrimidinol 2814-20-2 C8HI2N20  153.1022 2.71 100.0 TP of diazinone
Valsartan acid - C14H10N402 267.0876 5.32 100.0 TP of valsartan
Retrorsine 480-54-6 C18H25NO6  352.1754 3.66 50.0 Plant toxin
*suspect screening.
isopropyl-6-methyl-4-pyrimidinol®] 3= RE A5 1,900 ng/LEth ¢ 144] 7HF 52 ¥4 252 vl
F AN HAEEA o] ol 38 9 HFA 74t} ol we} HxRel vXe JEF 2R 4d)
o2 IRIE B2 9o9kEel niflumic acid’t ZE A AMDOZRES] Jgo] v & Z o= Ak, gt
oA 4 &tk Niflumic acide 250184 22 EA4¥ QA EZ] AR T UFES 5 E2o
o] = AEoZ ARSHET ES AE 54 AJEQ ret- W 2 H[E2 HA 823%014 FHUl 9B.7%= tiFES
rorsine®] AESEJEH], ol FE=ol A= AEo XA|EAL Atk I T tebuconazole, metalaxyl 2
A 71R1gE o2 ket AH oz 38 9 H|EE hexazinone®| AR F2 S-S ARA|SAL Q). E
3 BAS Bajo] $EE FU Fa 48 visd F ko] 4R A4 91N T ol kel Age o)
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2 52y 3o EXgog §Yd Q9EHLS |
33. 28N BT U HS 74 SR mEA B ole o@EAe] $7) 4
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°F 300me] £ 7EAm oF 15kme] Zel9t 053km*  wEA EE FA| A WellAe] HEAS] T 14
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