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Abstract - Level and distribution of fourteen polycyclic aromatic hydrocarbons (PAHs) in the
agricultural water samples collected in the waterways located in Gyeonggi and Gangwon, Korea
were determined for monitoring and risk assessment. A simplified, fast but effective extraction
and clean-up methods combined with gas chromatography tandem mass spectrometry (GC-MS/
MS) was employed to measure the concentration of the target compounds. The extraction of the
analytes of interest in water sample (10 mL) was performed with acetonitrile (10 mL) and the salt.
To purify the target PAHs, the clean-up procedure was employed with 2 mL tubes of dispersive
solid phase extraction. The optimized method was validated with recoveries, method detection
limit (MDL), accuracy and precision. Good recoveries for each PAHs at 10 and 25 pg L™ were
achieved (60 to 110%, with RSD <20%) with linearity (>0.99). MDL for all the analytes was
achieved with 0.2 pug L. GC-MS/MS results showed that concentration of phenanthrene in the
water samples from Gyeonggi (20 sites) ranged from 0.82 to 2.56 ug L™ and from Gangwon (15
sites) ranged from 0.83 to 1.62 ng L™". Other PAHs were not found in the water samples but the
continuous monitoring for these areas were required.
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persistent organic pollutants)o] PAHsE F7}5l8= 231Y
o] 31912 (Stockholm Convention 2005), UNECE (United
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E 2] PAHsE ©|u] 33} tH(UNECE 2016).
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tH(Moorthy et al. 2015). A & A7) benzo(a)pyene
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Huskar Qo g AdY AFoA= YA W CYP/EH H =
oA, CYP1AL°] 93} benzo(a)pyrene ©] BP-7,8-epoxide=
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MYt 93] 3 QlTh(Anandatheerthavarada et al. 1999).
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Table 1. Grid references of locations of agricultural water samples

collected from Gyeonggi.

Sample No. Date collected Latitude (N) Longitude (E)
1 27.08.2015 37°07'00.4" 127°38'05.9"
2 27.08.2015 37°07'27.9" 127°37'56.1"
3 27.08.2015 37°09'40" 127°37'42"

4 27.08.2015 37°09'40" 127°38'4"

5 27.08.2015 37°05'44" 127°28'35"

6 27.08.2015 37°0622.7" 127°27'49.3"

7 27.08.2015 37°00'06" 127°16'13"

8 27.08.2015 37°0'8" 127°16'33"

9 27.08.2015 37°0'14" 127°16'44"
10 27.08.2015 36°58'49.7" 127°19'54.3"
11 27.08.2015 36°58'59.2" 127°19'57.4"
12 27.08.2015 37°0'9" 127°21'8"

13 27.08.2015 37°1'54" 127°21'8"

14 27.08.2015 37°0324.1" 127°21'48.8"
15 27.08.2015 37°4'15" 127°25'8"

16 09.04.2015 37°16'9" 127°40'3"

17 09.04.2015 36°16'7" 127°40"7"

18 09.04.2015 37°16'9" 127°40'3"
19 09.04.2015 37°15'36" 127°39"28"
20 09.04.2015 37°1523" 127°38'57"

Table 2. Grid references of locations of agricultural water samples

collected from Gangwon.

Sample No. Date collected Latitude (N) Longitude (E)
1 09.04.2015 37°22'59" 127°56'31"
2 09.04.2015 37°22'58" 127°56'58"
3 09.04.2015 37°23'1" 127°5723"
4 09.04.2015 37°23'1" 127°57'33"
5 09.04.2015 37°23'18" 127°56'32"
6 09.04.2015 37°23'43" 127°56'7"
7 09.04.2015 37°24'56" 127°55'32"
8 09.04.2015 37°2427" 127°55'34"
9 09.04.2015 37°24'35" 127°55'14"

10 09.04.2015 37°25'44" 127°5522"
11 09.04.2015 37°24'57" 127°55'58"
12 09.04.2015 37°24'33" 127°56'13"
13 09.04.2015 37°24'38" 127°56'48"
14 09.04.2015 37°24'36" 127°53'32"
15 09.04.2015 37°2429" 127°53'52"
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Fig. 1. Sample Preparation Scheme.
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Fig. 2. GC-MS/MS Chromatogram for phenanthrene and fluoranthene detected in the samples from Gyeonggi.
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Fig. 3. Levels of PAHs determined in the agricultural water samples taken from Gyeonggi and Gangwon.
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