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Abstract coliform, and E. coli was 1.9+0.58, 1.4+0.37, and 1.0+0.33
log CFU/ 100mL, respectively, showing no significant
BACKGROUND: Agricultural water is known to be one of difference between sampling time. The survival of E. coli

the major routes in bacterial contamination of fresh 0157:H7 were prolonged in water with higher organic matter
vegetable. However, there is a lack of fundamental data on contents such as total nitrogen (TN), and nitrate-nitrogen
the microbial safety of agricultural water in Korea. (NO;-N). The reduction rates of E. coli O157:H7 in the water

METHODS AND RESULTS: We investigated the density showed greater in order of 25, 35, 5, and 15°C.

of indicator bacteria in the surface water samples from 31 CONCLUSION: These results can be utilized as
sites collected in April, July, and October 2018, while the fundamental data for prediction the microbiological
groundwater samples were collected from 20 sites within contamination of agricultural water and the development of
Jeollabuk-do in April and July 2018. In surface water, the microbial prevention technology.

mean density of coliform, fecal coliform, and Escherichia

coliwas 2.7+0.55, 1.9+0.71, and 1.4+0.58 log CFU/100 mL, Key words: Groundwater, Human pathogenic bacteria,
respectively, showing the highest bacterial density in July. Reduction rate of E. coli O157:H, Surface water, Water
For groundwater, the mean density of coliform, fecal quality
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Fig. 1. Geographical location of sampling sites at the
North jeolla province of south korea.
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Table 1. Density and detection rates of total coliform in agricultural water

Apr. Jul. Oct.
Stream water (log CFU/100 mL) 29 + 0.63 3.0 + 0.64 2.3 + 0.65
No. of positive sites/Total No. of sites (detection rate, %) 31 / 31 (100) 31 / 31 (100) 31 / 31 (100)
Groundwater (log CFU/100 mL) 2.1 + 085 1.7 + 0.58 -*
No. of positive sites/Total No. of sites (detection rate, %) 12 / 20 (60) 15 / 20 (75) -

* not analyzed.

Table 2. Density and detection rates of fecal coliform in agricultural water

Apr. Jul. Oct.
Stream water (log CFU/100 mL) 1.7 + 0.67 25 + 0.68 1.1 + 0.39
No. of positive sites/Total No. of sites (detection rate, %) 20 / 31 (65) 25 / 31 (81) 17 / 31 (55)
Groundwater (log CFU/100 mL) 1.5 + 0.01 14 + 049 -
No. of positive sites/Total No. of sites (detection rate, %) 2 / 20 (10) 9 / 20 (45) -

* not analyzed.

Table 3. Density and detection rates of Escherichia coli in agricultural water

Apr. Jul. Oct.
Stream water (log CFU/100 mL) 1.6 + 0.57 19 + 0.78 0.8 £ 0.29
No. of positive sites/Total No. of sites (detection rate, %) 21 / 31 (68) 15 / 31 (48) 17 / 31 (55)
Groundwater (log CFU/100 mL) 1.1 + 0.14 1.0 + 047 -
No. of positive sites/Total No. of sites (detection rate, %) 3 /20 (15) 5/ 20 (25) -

* not analyzed.
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Table 4. Percentage of fecal coliform and Escherichia coli within the total coliform

Apr. Jul. Oct.
Fecal coliform / Total coliform*100 in Stream Water 58.6% 83.3% 47.8%
Fecal coliform / Total coliform*100 in Groundwater 71.4% 82.4% -
Escherichia coli |/ Total coliform*100 in Stream Water 55.2% 63.3% 34.8%
Escherichia coli | Total coliform*100 in Groundwater 52.4% 58.8% -

$Ee) die] 43ke 9% 271 491 selo] ok w
e e edE F AL solel ea e FHa)
7] $IAE #7189 BUEPel Bestn et 540
Bt olEE AE AFE Saslolof dtk

sHE42| o|ztstd EMunt =0 2 £ coli 0157:

Agle] o] g3t FALF(HEF 344, A8 3214) 9
o]3}8M4 A} A= Table 50 tERITE Aol 5w
(pH)&= AES2] 749 6.63 ~ 6.82 WS, At 6.09 ~
6.68 WZ UEREa, FEAAHDO)S AHSF 711 ~
8.67 W2, Aekr 7.79 ~ 8.9 HHIE pH} DO B A%F
o}, Askr, A Z Apolrh VERA] skt =gt Ak
Q7% (BOD) S} 3 QFEHCOD)S A %S9 45
717479 ~ 111, 11 ~ 20.5 WS, Asee] 44 247 2.8 ~
3.9, 3 ~ 54 W9Z A %52 A9 A35Hrt BOD, COD
7} =A SAEALY F QUT-P)S BE Aol 033 ~
0.10 M2 AEF8} Askr 7F Apol7p A4 ok9kar, A
A(NO-N)E A FEFo)A 047 ~ 1.08 S, A8lrolA
4.67 ~ 26.71 HIIE A3krela H w2 Ado] HITh 4
S}=(Chloride)> SW3 A3 A9kl 22.16 ~ 36.57 ¥
92 H)5EIAAI R SW3 A1 ollA 20002 =41 S =T
TOCE AZFoIA 6.3 ~ 11.3 WS, AskrolA 0.2 ~ 0.7
HZ A Egoll ] =2 A Yeprh FE4 2= BOD,
COD, TOC @5°] A% Ax57t o =2 AF¢FS B3,
T-N, NOs>-N &59] A Ask7} o] 5 A3 Hlrh

Y

Table 5. Characteristics of water in North jeolla province

* not analyzed.

Chloride®] 7% SW3 3§t A|HelA =2 Aes Hela o

& A9 el & Ael7t §lslek vA pH, DO, T-P &

B2 At Ak 1L AR ZF Afel7b A4 ATk
NBFRA G wE Hagudst U 2AME Y= Fig.

20| YeRith AlgegdAdlel weE 3]9449 71878 vl
W3 SW2>SW3>GW1>GW3>SWI>GW2 07 &
Hags BYTh SW2 ARl Azjet g didro] 71
= AAES Ha, GW2ollA 7P W AAES HS
th AlEH olgkehy A Ao} vlws] B NOs-N 35
I 7B Aado] =itk AlEE NO;-N9 ke GW2>

GW3>GW1>5W1>SW3>SW2 % NOs-N7} 4] 49 A
Fol A oAt ZAafo] Wil NOs-N7F @ =49 A 5o
A i gl & A3E HSith olE P AT
A A g Ah 5] f71EC] FHS BAA vAE
o] Qo] QYFet A&t Hast AR ARE el
Wi Korhonen and Martikalnon, 1991; Henis et al.,
1989). ©]3}el#] dlolE] & SW3 AlZold Eojxow &
Chloride”} HEHIAIT o AftolM:s vAE A3}
Chloride 7+ E°]29l HFS-2 & A] okt

ASE Ao}t AR Uro] A4S A, A[skrellA
AR 7] THago] W v e AEsRE Zo7 Y
WTHFig. 3). A% Aakre] o]gletd] IAMA S vl
w A E43= #]k5el| H]8] BOD, COD, TOC &-=o] =11,
T-N, NOs-N &H5o] 5| ugit}. o] A= 9P Al Sl
nE AEE Aolo} B2 oS Mt AdiFo®E TN,
NOs>-N 59| f714d50] W2 AFZel| e E coli O157:H79]

Parameters (Units) SW*1 SW2 SW3 GW*1 GW2 GW3
pH (pH unit) 6.73 6.63 6.82 6.68 6.09 6.23
DO (mg/L) 8.67 7.11 7.89 8.9 8.84 7.79
BOD (mg/L) 7.9 11.1 9.2 2.8 3.9 3.9
COD (mg/L) 11 20.5 16.9 3 32 54
T-P (mg/L) 0.039 0.101 0.118 0.038 0.033 0.038
T-N (mg/L) 1.64 2.16 1.74 5.11 14.05 9.69
NOs-N (mg/L) 1.08 0.47 0.75 4.67 26.71 12.53
Chloride (mg/L) 22.64 36.57 200 22.16 25.37 30.37
TOC (mg/L) 6.3 11.3 6.6 0.6 0.2 0.7

*SW= Stream water, GW= Groundwater
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log CFU/100 mLE YEFIL 2AA7] 2EE] fr28t 2fo] 7}
YehA] ekokt), F442HT-N), A AA(NOs-N) 5 F
71E d&ko] w2 §olM E coli O157:H72] A=o] <%
e Aoz et BollXe] B coli O157:H7 s
25C>35C>5C>15C o= A Yepsth o]zid Azt
v AR A 4T et et} 7Y 25
7} E. coli O157:H72] Ao v|X= J&FE HofFoh ol
o Aite sYETY RS QYRS A5t vAE
Ao 71 e 7zAtgEA &84 5 9k
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