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Located in Gimhae, Hwapo is the biggest riverine wetland in the province of Gyeongsangsam-do, Korea, and
is a major habitat for various species. However, it is suspected that various pollutants enter the wetlands from
agricultural and industrial areas. This study identifies major organic pollutants in this wetland and their sources
using high performance liquid chromatography-high resolution mass spectrometry during one summer season.
Forty-five substances were selected for quantitative analysis using target screening, and other non-selected
compounds were screened using suspect and non-target screening methods. The results were that 21 and 17
targeted substances were detected in July and August, respectively. Major pollutants in July and August were
oxadiazon (July: 17-220 ng/L, August: 66-460 ng/L), carbendazim (July: 10-110 ng/L, August: 64-520 ng/L),
caffeine (July: 33-1,100 ng/L, August: 56-580 ng/L), and niflumic acid (July: 23-75 ng/L, August: 42-290 ng/
L). Sampling sites S4 in July and S2 in August were the major inflow points. Ten substances (tricyclazole, hex-
aconazole, diuron, fexofenadine, irbesartan, simetryn, cimetidine, valsartan, tebuconazole, and benzotriazole)
and four metabolites (valsartan acid, azoxystrobin acid, TEB_M324c, and 2-aminobenzimidazole) were ten-
tatively identified through suspect and non-target screening, respectively.

Key words: Hwapo wetland, Suspect/non-target screening, Transformation product, Metabolites, LC-HRMS
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Table 1. Target compound list with information on instrumental analysis and relevant QA/QC

Rel.
Compound ISTD R? RT CAS No. Formula  [M+H] LOD LOQ recov- RSD
(min) ery (%)
dformylamino- oy dasimD, 09965 2.8  1672-58-8 CI2HI3N302 2321081 01 5 11139 0.4
antipyrine
5,6-dimethyl Antipyrine-D; 09980 3.4  582-60-5  COHION2 147.0917 0.1 5 109.99 0.8
benzimidazole
Acetaminophen  Acetaminophen-D, 0.9943 1.8 103-90-2 C8H9NO2 152.0706 0.1 2 114.01 1.8
Acetamiprid Acetamiprid-D; 09966 4.0 135410-20-7 C10H11CIN4 223.0745 0.1 5 103.98 15
Ampicillin Bentazon-D, 09984 44  69-53-4 C16H159N3O4 350.1169 0.1 1 9668 0.3
Antipyrine Antipyrine-D;  0.9989 35  60-80-0  CI1HI2N20 189.1023 0.1 2 11394 0.9
Azoxystrobin Azoxystrobin- = 0911 79 131860.33-8 C22HI7N305 4041241 0.1 5 9742 0.5
(Cyanophenoxy-D,)
Bisoprolol Pyrimethanil-D; 09998 4.8 66722-44-9 CISH3INO4 3262326 0.1 2 11020 1.1
Boscalid Fenbendazole-D;  0.9994 8.3 188425-85-6 C18H1§C12N2 343.0400 10 20 11871 0.2
Caffeine Caffeine-°C3 09959 3.0  58-08-2  C8HION402 195.0877 0.1 10 10155 0.7
Carbendazim Carbendazim-D, 09992 2.6 10605-21-7 CYHIN302 193.0768 0.1 2 122.72 0.4
. Atenolol Acid C16H17N305
Cofadroxil (\roio ol Acid.Dy 9978 47 66592878 S 364.0962 5 10 11652 2.3
Climbazole Pyrimethanil-D;  0.9984 63 38083-17-9 C15H01;C1N2 2931051 0.1 5 9873 11
Cycloate Diclofenac-13C6 0.9943 11  1134-23-2 C11H2INOS 216.1417 0.5 2 10755 0.4
Dimethomorph Myclobutanil- ) 5907 g6 110488705 “PTHZZCINO 001210 01 2 8742 13
(Phenyl-D,) 4
Edifenphos Prochloraz- 09987 10 17109-49-8 HHISOZPS 516 006 10 10 106.04 1.0
ethylene-D,) 2
Ethylparaben Carbamazepine- 9906 6 120.47.8  COH1003 153.0546 2 100 11625 35
C6 Solution
Fenbendazole Fenbendazole-D;  0.9940 7.5 43210-67-9 C15H153N302 300.0801 0.1 5 119.20 0.8
Fluconazole Pyrimethanil-D; ~ 0.9996 4.1 86386-73-4 C13HgF2N6 307.1113 0.1 1 11138 0.8
Fluoxetine Fluoxetine-D;, 09992 7.3 54910-89-3 C17HISF3NO 3101413 0.1 5 11531 14
. Tramadol-*C, D,
Lamotrigine 1 o 0 oride Solution 09995 41 84057841 COHTCINS 2560151 0.1 1 9182 03
Sulfamethazine-
Lincomycin (Phenyl-3C6)  0.9901 2.8  154-21-2 C18H3S4N206 4072210 0.1 5 9599 1.1
Hemihydrate
Losartan Losartan-D, 0.9960 7.1 114798-26-4 CZZH%?’CING 4231695 0.1 5 10694 2.1
Methoxyfenozide Alchlor-D13 0.9986 8.7 161050-58-4 C22H28N203 369.2173 0.1 2 10126 5.6
Myclobutanil Mydlobutanil- 59901 g 88671-89-0 CISHIZCINA 289.1215 0.1 5 10269 L1
(Phenyl-D,)
(+-)-naproxen-
Naproxen (Methory ¢, D,y 09983 80 22204531 CI4HI03 2311016 0.1 2 87.92 22
Niflumic Acid  Niflumic Acid-3C6 09999 11  4394-00-7 C13H92F SN20 9e30689 0.1 2 10956 11
. Mefenamic Acid- C15H18CI2N2
Oxadizzon o o eing.licg) 09916 13 19666309 03 3450767 1 5 89.80 13
Oxcarbazepine Carbofuran-Ds 0.9982 53 28721-07-5 C15HI12N202 253.0972 0.1 2 101.14 1.2
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Table 1. Continued

Rel.
Compound ISTD R? RT CAS No. Formula  [M+H] LOD LOQ recov- RSD
(min) ery (%)
Pindone Mefenamic Aféd' 09951 12 83261  C14H1403 231.1016 0.1 5 9130 04
(Benzoic Ring-~C6)
Prochloraz Prochloraz- 09952 10 67747-09-5 TOHIBCBNS 5o hog1 01 10 10420 07
ethylene-D,) 02
Propachlor Diuron-Dy 0.9906 6.8 1918167 CIIHI4CINO 212.0837 0.1 5 11598 0.7
Propanil Fenbendazole-D;  0.9983 8.0  709-98-8 COHICIZNO 2180134 0.1 5 10835 0.3
Ranitidine Ranitidine-Ds - go75 18 ga357.35.5 CLBHZ2NA0B 915 1405 01 5 11662 11
Hydrochloride S
Simazine Simazine-D,, 09990 55 122-349 C7HI2CIN5 202.0854 0.1 5 10939 15
Sulfachloro- Sulfamethoxazole- C10H9CIN40O
yridazing (PhemyliCe) 09938 33 80320 ’S 285.0208 0.1 2 103.05 1.1
.. Sulfadiazine- C10H10N402
Sulfadiazine (PhemyliCg) 0991 19 68359 S 2510597 0.1 5 11560 0.2
. Sulfapyridine- C11H12N402
Sulfamerazine (Phenyl-13C6) 0.9986 2.4  127-79-7 S 265.0754 0.1 2 11898 0.4
Sulfamethoxazole  Suiamethoxazole- . gqq) gy 793 466 CIOHLINSO3 ooy 0504 01 5 11299 03
(Phenyl-~C6) S
Sulfathiazole Sulfathiazole- ) gg05 99 72140  COHON302S2 256.0209 0.1 5 112.04 1.0
(Phenyl-13C6)
Sulpiride Sulpiride-D;  0.9992 1.6 15676-16-1 C15H253N304 3421482 01 2 11589 15
Theophylline Theophylline-D, 09981 25 58550  C7H8N402 181.0720 0.1 5 11655 13
. . Thiacloprid-
Thizcloptid y . L Ring Dy 9995 44 111988499 CLOHOCINAS 2530309 01 2 10474 12
Venlafaxine Venlafaxine-Dg 0.9978 5.0 93413-69-5 C17H27NO2 2782115 0.1 2 115.15 0.6
Venl%i’i((‘i“ee N VenlafaineD, 09968 52 1004598-37-4 C17H27NO3 2042064 0.1 5 118.16 0.6
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Fig. 1. Geographical location of the Hwapo wetland and sampling sites.
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Table 2. Tentatively identified compounds through suspect and non-target screening

Sg:f}?égg Compound Cas.No Formula [M+H] (51?;1) Class
Tricyclazole 41814-78-2 C9HBN3S 190.0433 4.7 fungicide
Hexaconazole 79983-71-4  C14H17CI2N30  314.0821 11 fungicide
Diuron 330-54-1 C9H10CI2N20  233.0243 7.1 herbicide
Fexofenadine 83799-24-0 C32H39NO4 502.2952 6.5 antihistamine
Suspect Irbesartan 138402-11-6 C25H28N60 429.2397 7.5  angiotensin II receptor
Simetryn 1014-70-6 C8H15N5S 214.1121 5.1 herbicide
Cimetidine 51481-61-9 C10H16N6S 253.1230 19 antacid
Valsartan 137862-53-4  C24H29N503  436.2343 9.0  hypertension treatment
Tebuconazole 107534-96-3 C16H22CIN3O  308.1524 11 fungicide
Benzotriazole 95-14-7 C6H5N3 120.0556 3.5 corrosion inhibitor
Valsartan acid - C14H10N402  267.0876 5.4 TP of valsartan
Non Azoxystrobin acid - C21H15N305  390.1085 7.0 TP of azoxystrobin
target TEB_M324c - C16H22CIN302 324.1473 10 TP of tebuconazole
2-aminobenzimidazole 934-32-7 C7H7N3 134.0712 4.7 TP of carbendazim
3. 3} 9 D o JeRith Edo) st AUsE golslr] ¢35

XA & Ale] quality control standardE ©]-&3}ed 7j
E4o| digt RSDE F3t5eH, BE £4°] 10%
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Fig. 2. Median concentration of detected target compounds in July (left), and August (right). The error bar indicates the
standard deviation.
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(C and D, respectively).
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