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ABSTRACT
Received: February 3, 2022 Dissolved organic carbon (DOC) in water discharged from agricultural land is one of the indicators of water
Revised: February 9, 2022 pollution. As aromatic compounds, which is the main component of DOC, absorb light in the UV-visible

region, the intensity of UV-visible absorbance is correlated with DOC concentrations in water. In this study, a
regression equation between DOC concentration of reference samples (n = 12, extracts of manure composts)
and UV-visible absorbance was established. The applicability of the established equation was tested using
water samples (n = 44) collected from a rural watershed in Jeonnam, South Korea. The peak absorbance of

Accepted: February 10, 2022

Edited by DOC in the compost extracts was detected at 275 nm, and was positively correlated (R>=0.99, P < 0.001) with
Jin-Hyeob Kwak, DOC concentrations. Although the DOC concentrations of water samples determined using the equation were
Jeonbuk National University, lower than those measured by TOC analysis by about 15%, the estimated DOC concentrations were strongly
Korea (R*=0.96, RMSE = 0.97, P < 0.001) correlated with measured DOC concentrations. Our study suggests that

the DOC concentrations of watershed can be estimated by measuring the UV-visible absorbance method.
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The peak of UV-visible absorbance of dissolved organic carbon (DOC) in the compost extracts with
different DOC concentrations was detected at 275 nm among the range of 200 - 500 nm.
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Introduction

FL 7] et el 78S B0l OJsl FokA s EEo] olFolA = mE 199 £ 0. Al thgt
9217} 7F5kL Stk (Kang and Lee, 2019). 53], $-2|uete] 5 219 57421, S4k AR, 71 Bt o=
T/=le] Q1o (Jeon, 2015), 739 Al LABHO] & AR E FHol7] AE HIHEY TS 9t LA9E 54
mjeto] Fasitt. £5], At o 2o] FAA| ok gt 7SR A8t 2HE ZhAL 0Bl k2 7] & gt
4 @ 7HFsAo] AERH (Ko et al., 2021; Lee et al., 2021; Park et al., 2021). W2bA, 59 9 & W 857
7242 (dissolved organic carbon, DOC) &% 59l 574 2| 9] 44 @ ¢ 7|5 B7lslal, At 44 @ o e

kS mAeh 4 gl

DOC E4& fJollA+= thEA 0 2 712 A4S (high temperature combustion oxidation, HTC) 2t UV/2kHik
AFSPH (UV persulfate oxidation, UVP)©] '] AR&E] L It (Kim et al., 2016). HTC= 680°C ©/d2] 22004,
UVP+= AR} 21914 (254 nm, 184 nm)e]l ofsl] WA 2t -2 A= o] §sto] f7122 AFetAl7]H, =
i B ARl B8 A (COL)E 76! DOCE 24131t (Byun et al., 2009; Bustillo-Lecompte et al., 2014;
Jung et al., 2016). SFAI9E, 717] 274, f71E 52 &2 A 50] f71E AFekeel 9= 71 4= §lo] (Choi et al.,
2015), A= DOC A4S 915t okt 3 dof] tigh A7 214511 1Tt (Byun et al., 2009; Peacock et al.,
2014). SEAJRE, ofd5] = HH O] Aokt of| tfsf] =7 Fofl Q1o (Yang etal., 2021), 9] F 712 H O 2 DOCE &
2517 YallA= % 77 |8HA: (total organic carbon, TOC) 2 FE] 827 [€k4 (dissolved inorganic carbon)E A7
Sh= A4 8] Bo] ™ Qotrh=THo] Qltt. o]et -2 EAIE s 8otalAt olli= TOC analyzerE ©]-8-51 214
2] 74 glo] DOCE AIskaL QUR[TE, o 5] Ak ARG 913wt 7]7] ARGl iRt 3 H Q 5o wdo] 8l
o} (Morrison et al., 2018). ThA], B} ZHHASEY QPdsHH w7} =2 DOC AT 7iigo] a5k

24 U DOC 2] 58 etAglo|zt thid WiEaid R F41 4 (humic)> th-= HIA (benzene) 7 22
ol A B I A= o] FolA Qlof, AL (150 - 400 nm) =7 FARFAL (400 - 800 nm)& 542t (Schmid,
2001; Jung et al., 2016). 0|2t ZHolA FA] B2 UV-Vis G HolA B33 1 © 2 H2kslstH ASIA| AR 2
=] #g glo] 4L HsH DOCE 43 4= Itk (Fuentes et al., 2006; Peacock et al., 2014). 1l B}
0, OFAZRR] B EAIE o83 DOC AT Hof| et A9l A+t Aapr Rt A ook whehA], 2 AtellA=
715 el &2 BH| JEN-E o]-8ste] UV-Vis 99 8% 5785 o83t DOC 8 ' 7Hsd-& AESIS
o}, E3h AA FE Rl AFR E A mE BESte] 753 DOC A T o] A& Aol FH &
ol o] E = Widlo] Z4-61= UV-Vis Q%] 254 - 400 nm HellA] X|tho] (Peacock et al., 2014), E|H] 1&H
% st 7 ol et ST Sk A 0 2 o sl
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A4 EA7] (Elemental Analyzer, FLAHEA-1112, Thermo, USA)Z 241519911, Q1 (27.2+2.3 g Pke'") 2 4t
ol & A 29t Eef 2t B34 7] (Inductively coupled plasma emission spectrophotometer, IRIS-AP, Thermo
Jarrell Ash Corp., Fanklin, MA, USA)Z 2453t
t}Fet DOC 5 o] E4of| &-gstarzt gagh EjH] 28-S 1295 (25, 50, 75, 100, 150, 200, 250, 500, 750,

1,000, 1,500, 2,0004H) 0.2 5]4519ct. 2|5 514 B[] &N 9] DOC 5= 242}0.34, 0.47, 0.54, 0.66, 1.06, 1.99,
3.31,3.83,6.06,7.51, 10.33, 15.07 mg C L™ I}, B[] HEH 0] 2o F3d= npg-S ZAK1] Y5t F 3671 (127}

2] B x 34k o] EJu] HZ0 A2 of| thaf] £858 % A (OPTIZEN POP, K LAB, Korea) & 200 - 500 nm 2] 183 H]
HoflA] 5 nm T2 E|H] HEH O] S TE =453t IBM SPSS Statistics 26 (IBM Crop., Armonk, New York,
USA)E ol-85}o] EJH] &9 DOC S=ot S35 E 27 24161321, 95% <ol frold< AESISITH

SE Q00| £3 AR AH 2 AT HYFENS B DOC O] IS P Slstol
55 99 578 ARE AT, T 9L HebdE AT B 2 A UHo] SHGAT 9 (35°2301'N,

126°80'88"E; 34.7 km?*)°|H, = (30.7%), AF (16.5%), <Y (12.2%), BF (19.3%), 71EF F71 D A - 5 ]S
(21.3%) 5 F2 sHA 2 o 8= At (Fig. 1). £3], s A G2 = (200 - 250 kg ha™) 7 2 (350 - 450 kg ha™"), 7}
4= (400 - 550 kg ha")ollA] 2H& AJAHd 2 Slall A== 7HEi 2 EHof| osl| 48 @ 7Fs/do]
(Jeong etal., 2022). $8 A== 992 JoHL Q= 370 Al o] wekel 4] SHR-- Aol Fs 713E
(20201 5 - 109) B2 - 35 7HA 0 2 AFot).oH, 749 Al F7H 0 &2 A5 g AFst £ 113] 48 A=
£ AFSIATE (Table 1). A= AHF 717F Bt Ve F99] ot 7123 & A5 242F 21.7°C, 1,759 mm STt
(KMA, 2020).
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Fig. 1. GIS map of the study watershed and dominant land-use types including paddy, upland, orchard, and forest.
Sampling points were indicated with red circles.
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Table 1. Concentrations of dissolved organic carbon (DOC) of water samples collected from the study watershed.

Sampling DOC concentrations (mg C LY’

date Junction Subwatershed 1 Subwatershed 2 Subwatershed 3
5/22 5.64 7.57 7.84 5.21
6/12 6.44 5.30 9.15 7.97
6/25 5.82 4.76 5.74 6.77
7/14 3.18 3.06 3.10 3.14
724 3.20 3.12 3.23 3.06
7/28 2.64 2.75 3.02 2.75
8/13 1.94 1.95 2.30 2.10
8/26 2.63 2.52 2.71 3.12
9/9 2.99 2.90 3.07 3.14
9/24 1.91 1.85 2.12 1.76
10/20 2.11 2.12 2.03 2.07

"The concentrations were determined using a TOC analyzer.
TSampling points including junction and subwatersheds 1, 2, and 3 were described in Fig. 1.

HI
Ol
Ol
H
Ik
mjo
K

85t DOC 2MHO| Mtz AT  F 447 (@) A= AF A1 x 113]9] A= 2HF 815

T4 A 79 DOC 5+ 514 59 M2 ¥4 ¢lo] TOC analyzer (Sievers 531C, GE Analytical Instruments,

Boulder, CO, USA)Z o]&5}o] AT (Table 1). T 230w AR EH] &N 0] 4w} el 275 nm

(Results and Discussion )0l 44 Al =.0] S E 5 S0t S 8= SA &3 274 of st

o] DOC F=5 FAst9.om, g He 283t DOC 4ol Aol A35sh] flste] 43 DOC 5

(578A1)E TOC analyzer= 2418 DOC 5 (A52]) 2} H| W st 37 2] 0] A42hd-2 Ht Al 24 (root mean
Q.

square error, RMSE)2} 24 A5 (RS AR&-51o] AZ5H

Results and Discussion

H AEellA UV-Vis 99 200 - 500 nmellA] EH] &) S35 5743 27 DOC 57 2mg C L' o3
o= o 275 nmoflA S35 FtH2 ™, 2 mg C L ©]5kY W= 210 nmollA S23%=7} H| it (Fig. 2). oF
A5, 200 - 260 nm H9]2] Tl A= ElH] HER ] DOC ot TAglo] SHH S8 o] 27 AFl=T), o]
LAl 271 B 545 wdo] ¥ 9 (254 - 400 nm) S Hlo 7] wiEo]oh (Peacock et al., 2014). WA, DOC
5572 mg C L' o]5td wf GA] 275 nmol|A] =7} e okl The 4= Q1SITt (Fig. 2). ElH] &0 2] DOC
L5 (y)=275 nmoA 9] T3 (x) & SHHLRE 5H=22F 3 (y = -40.0 x>+ 49.8 x - 0.1, R =0.99, P < 0.001)
WAz A= em, 54 DOC W9 (0.34 - 15.07 mg C L) HellM w0l w2857} S71sdet (Fig. 3).

FA AR DOC & A== 1.8-9.2 mg C L2 'Lt (Table 17} Fig. 4). 523912 DOC 5k+= G7]
B4 9 7[5 0] Al-go] 7Eg s o] FofZ]= 5 - 69| 7P 3=t (Table 1), o1& 573412 7HE 0]
A7 52 qoo] 4 @ Fofl 7]ofehS ARSI (Ko et al., 2021). HHH, &3t 3] 741S o] 87t A= 1.2 -

g C Lo 91t ASA] (x) 2t F72] (y)E vl et Ax, 92171 oF 15% 2487} =] SIck (Fig. 4). ©1<}
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T2 Qb= A Ed T30 B vt Ul 21 0 8 W=t Peacock et al. (2014)-> 4] 282 thofRt o
o] Y-S 54517 whizol] e DOC w42 It 7Hg A et mpg-e Aok Zlo] of itk B soict. 3k &
B olgsto] AE5HA DOCE 4517 Slalii= Als AF & o 57 o|djel] S3=5 ST = K4
=49 BEotA =2kl WAdel tE HIskE FAsleh= Zlo] HAET (Wilson et al., 2011; Peacock et al.,
2014). & A= FE A =E QFS 2S¢ B Bgho 2] B4 Z2 0] s S X Astoh 1l L ot iARt,
F2A] Z49] o] g ol mE AlE (systematic) L 9] 22} (random error)7HIAEHAS A 0 2 WEHET IR
L7510, $8 A52] DOC 5o thet A=x]2F 4 2]= RMSE = 0.972 A@Ado] FEsH o™, R = 0.962
et A

Aoz golstrt (Fig. 4). mebA, 2 Aol M m&3 5]714).2 BHgatod UV-Vis 99| T3
o o
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Fig. 2. UV-visible absorbance of compost extracts with different dissolved organic carbon (DOC) concentrations at 200 -
500 nm. The red line indicates the maximum absorbance wavelength.
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Fig. 3. Relationship between UV-visible absorbance at 275 nm and dissolved organic carbon (DOC) concentration of
compost extracts.
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Fig. 4. Relationship between measured and estimated dissolved organic carbon (DOC) concentrations of water samples
collected from the study watershed. DOC concentrations were estimated using a regression equation derived by
correlation between UV-visible absorbance at 275 nm and DOC concentrations of compost extracts.

Conclusions
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