-x3h #9) A4

L1 2 R

=

Korean J. Malacol. 38(3): 147-156 2022
https://doi.org/10.9710/kjm.2022.38.3.147

(Haliotis discus

w7

hannai) °| 93 AldsHA ¢4 HAA Hr)

SR

B
0

=]
o, 'RE A

=10y
e, x|

rlo

k Al

A SIS

[0

it
o

(i)

Assessment of Bacteriological Safety of the Seawater and
Abalone (Haliotis discus hannai) in Bogil-Nohwa area, Korea

Soon Bum Shin, Woo Suk Choi, Ji Hee Lee, Min Jin Kim and Chi won Lim'

South Sea Fisheries Research Institute, NIF'S, Yeosu 59780, Republic of Korea
!'Food Safety and Processing Research Division, NIFS, Busan 46083, Republic of Korea

ABSTRACT

In this study, we evaluated the bacteriological safety of seawater and abalone in Bogil-Nohwa area from August
2020 to July 2022 and calculated the effect of inland pollution sources on seawater and abalone in this area. We
analyzed the indicator bacteria of fecal contamination such as coliform group, Fecal coliform and Escherichia coli
(E. coli) in the seawater, abalone and discharge water of major inland pollutants. In 726 seawater samples, the
range of coliform group and Fecal coliform was all < 1.8-920 MPN/100 mL, and the calculated geometric mean
and the estimated 90th percentile ranges of coliform group and Fecal coliform were < 1.8-5.6, < 1.8-32 and <
1.8-.0, < 1.8-13 MPN/100 mL, respectively. The range of coliform group, Fecal coliform and E. coli levels for 87
abalones was < 18-3,500, < 18-45 and < 18-20 MPN/100 g respectively, and the range of plate count was <
30-3,600 CFU/100 g. The range of Fecal coliform and radius in impacted area of 7 contaminants was < 1.8-35,000

MPN/100 mL and 2-2,202 m, respectively.
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S2-ba Ao G W m=

2 AL A2 424t} (Wando-gun, 2021).

SET-9] gL gk e] Aol fiAska glow, il
s E3E L AT Es 2
EEHAEY Al freElshe, A%

 SA-0o] Wol A& =] 7S oF
$173S 7FA L 9t} (Cho and Youn, 2012;
Ham et al., 2021).

AN H S E E3e Aepdrela FAEE A5
FrHro] Skt Qlem o= Az Aoy w3} 22 A}
Aol FeAsold FAY HAE 54 5o 373
5 thekslk dgle) r)elittia E’_,J"_’.ﬂ.ﬂ_ it} (NIFS, 2016
and 2017; Shin et al., 2017). E3t, | EEAL} A 22
AES 23 dFel gt %*3?5.“—1 &Zﬂ_/‘éﬂ] gk #Alol 5
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Fig. 1. Sampling stations of seawater, shellfish (Abalone) and
major inland pollution source in Bogil-Nohwa area; &,
Seawater; HH, Shellfish (Abalone); 4, Major inland pollution
source,
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2. 315 2 Aol A BE Y

4= & S5l g A (Coliform group), ¥ A
A (Fecal coliform) X UHkAlF4 (Standard plate
count) 42 Recommended Procedures for the
Examination of Sea water and Shellfish (APHA, 1970)
o 5] ajslsich

T3t SFoll gt A (Escherichia coliy ¥ A=z}
(Salmonella) ¥4 Most probable number technique
using 5-bromo-4-chloro-3-indolyl- 5 -D-glucuronide (ISO
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Table 1, Medium and culture condition for microbiological analysis

38(3):

147-156 2022

Ttems Procedure Medium and Culture Reference
. Lauryl Tryptose Broth (BD, USA),
Coliform L resumptive test 050 6 5)C, (24 + 2) and (48 + 3) hr
group Confirmed test Brilliant Green Bile Lactose broth (BD, USA),
(35 £ 0.5)T, (24 + 2) and (48 = 3) hr
Presumptive test Lauryl Tryptose Broth (BD, USA), APHA,
Fecal P (35 + 0.5)C, (24 + 2) and (48 = 3) hr 1970
coliform Confirmed test EC broth (BD, USA),
ontirmed tes (44.5 = 0.2)C, (24 + 2) hr
Standard Standard plate count agar (BD, USA),

plate count Pour plating

(35 + 0.5)C, (48 = 3) hr

Presumptive test

Mineral modified glutamate medium (Oxoid, US),

E coli (37 + 1)C, (24 = 2) hr IS0,
’ Confirmed test Tryptone bile glucuronide agar (Oxoid, US), 16649-3:2015
(44 + DT, 22 + 2) hr
Non selective Buffered peptone water (BD, USA),
pre-enrichment (86 + 2)C, (18 + 2) hr
Rappaport Vassiliadis medium (Merck, USA),
Selective (415 £+ DC, (24 = 3) hr
. Muller Kauffmann tetrathionate novobiocin broth
enrichment . .
Salmonella (Blomerloeux, France) IS0,
Spp. (87 £ 1T, (24 + 3) hr 6579-1:9017
Xylose Lysine Deoxycholate and Hektoen Enteric
Plating out agar (Merck and BD, USA),
(87 + 1T, (24 £ 3) hr
Triple sugar/iron agar (Merck, USA),
Confirmed test (37 + DT, (24 + 3) hr
Vitek 2 compact system (Biomerieux, France)
3.3 2 A5 dld SR 8] Conversion (Liter to milliliter; 1,000 mI/L) X

127.%x3} 319 s A e SEve 2 v sy
5 71l wet 4 =AY 2AEARERE  Fecal
coliform®] 713}ka HF %W 90th percentile (Est. 90th =
Antilog [(Slog)1.28 + Xlog, Slog = 7+ A& T1Se]A¢] 7}
Zke] MPN2| di=3ke] 3% Hah, 7 A5 25149 472
MPNe] df=3ke] ] o F25 Allete Hrlsiaic
(MOF, 2022, US FDA 2016). &3, A& tfgt )443
B7ke edel w9 EUY A7 F3bo] EH A
A, WA, QA 2 Alrdele] AE )EeE 3o}
3}t (MOF, 2018; European Commission, 2015).

4.7 ZA0499 Hg 43 97

F& FAe o] sl e S Hrel] flsliA
EHANETE] dFEE ARt 4, 24 W=
FolA Az HHANETY] sxe}t FE A% o
d B3l [Determine loading (MPN/day) =
Concentration of Fecal coliform (MPN/100 mL) X

Conversion (Min per day; 1,440 min/day) X Flow
Wmin)] = AXRE 3 o] AAd FA7EQl 14
MPN/100 mL ©]3}2 3|AAZ 4 9= <] o [Dilution
water required = Determine loading (MPN/day) /
{Standard (14 MPN/100 mL) X Conversion (Milliliter to
m’; 100,000 mL/m’)}]& AAergle) 3, 21199 4]
< Hu3le] F92] WA [Area required = Dilution water
required (m%day) / Average depth (m)] % <3337
[Radius of half-circle = Area required (m%day) x 2 /
3.14] & AEsislen AR Al Eelste 2EA
oz o5ddde] g wHe dFE F7IsHh

3 R nF
1. 3 5ol N 914 A A 97}

20204 993E 20224 7L7HA] Bk 3} sdol| AA=
34> 3370 AR 7 223] A} A, F 726709 S AlE
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Fig. 2. Horizontal distribution of Fecal coliform for seawater in Bogil-Nohwa area; A, 90th percentile (2020, 9, - 2022, 7);

B, October 2020; C, November 2020; D, January 2021,

A AEH AFT @ BHANETY E HeE BF <
1.8-920 MPN/100 mL% &elsglon] oiag7a £47)
Ao 7|88 9 90th percentiles < 1.8-5.69 <
1.8-32 ¥ < 1.8-3.09} < 1.8-13 MPN/100 mL= A4k
ok FEvels #d sielA AEEs AT 5
o we} 3o SRR ERIP (RAHNY, EAANY,
7ARE), ZE FAPACAM A" J)sEFe] 14
MPN/100 mL #|9td 495 A9 554 ARG 502
H71ektt (MOF, 2022). & 9727, B7.%x3} sfjdeoA A
3 BAAFe] 718 F2 < 1.8-3.0 MPN/100 mLZ
Sejuete] AAs S Fo 2 HrlE ek vse] A, s
AN AEEHE AT EE PHANGEY VT ¢
90th percentile®] F=el w2} sjS 570 5 (317130,
2753719, Algkeld, 2A5-A Y, FAEY) o7 &

T oo 718k o] 70 MPN/100 mLe Z3}3}%]
o3 90th percentile®] 230 MPN/100 mL= Z3}3}#] 947
y S AT 713l 14 MPN/100 mLE %33}
ok 90th percentile©] 43 MPN/100 mLS Z33}A] o4&
A 7Y (299l FEgs e e 2R EY)
o7 FHsle] A T A s &g (US.
FDA, 2017). & 723, A 3ol AEd Hdd+
3} B A ] 718l 2 90th percentile> < 1.8-5.6,
< 1.8-3.0 ¥ < 1.8-32, < 1.8-13 MPN/100 mLZ w]=Z2] 3
7l Tl Fiehe Fed A E Uedle Ao

ol gle} ARk F el Axrt wHe FaANETES
AR AZE 1 glen, 43 MPN/100 mLE 2378 A 87}
20204 10€¥} 114 ¥ 20219 199 =el=l nf glow o]
T dge] AR o g S e AL Yei= 2
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Table 2, Bacteriological water quality in Bogil-Nohwa area (2020, 9. - 2022, 7))

Coliform group (MPN"/100 mL) Fecal coliform (MPN/100 mL)
Station . >230 > 14 > 43 >gg Moo
Range GM? 90thY ————— Range GM  90th samples
No % No % No % No %
S-01 < 1.8-49 2.5 7.2 0 0 <1840 <138 2.2 0 0 0 0 0 0 22
S-02 < 1.8-13 2.1 4.3 0 0 <1820 <138 1.8 0 0 0 0 0 0 22
S-03 <1820 <18 1.9 0 0 <1820 <138 1.8 0 0 0 0 0 0 22
S-04 < 1.8-33 2.8 9.5 0 0 <1.84.0 1.8 2.3 0 0 0 0 0 0 22
S-05 < 1.8-79 5.6 32 0 0 < 1.8-79 3 10 1 45 1 45 O 0 22
S-06 < 1.8-49 3.8 15 0 0 < 1.8-17 2.1 4.6 1 45 0 0 0 0 22
S-07 < 1.8-13 2.1 3.9 0 0 <18<18 <18 <18 O 0 0 0 0 0 22
S-08 < 1.8-170 2.8 11 0 0 <1845 1.9 2.7 0 0 0 0 0 0 22
S-09 < 1.8-33 3 8.4 0 0 < 1.8-17 2.2 4.5 1 45 O 0 0 0 22
S-10 < 1.8-79 2.3 8 0 0 <1849 2 5 1 45 1 45 0 0 22
S-11 < 1.8-49 2.7 8.1 0 0 <1820 <138 1.9 0 0 0 0 0 0 22
S-12 < 1.8-130 2.4 8.5 0 0 < 1.8-130 2.1 6.8 1 45 1 45 1 4.5 22
S-13 < 1.8-79 2.7 8.7 0 0 < 1.879 2.1 5.8 1 45 1 45 O 0 22
S-14 < 1.8-49 2.8 8.5 0 0 <1893 2 3.6 0 0 0 0 0 0 22
S-15 < 1.8-23 2.7 8.2 0 0 < 1.8-13 2.3 4.9 0 0 0 0 0 0 22
S-16 < 1.8-23 3.3 9.8 0 0 < 1.8-13 2.2 5.2 0 0 0 0 0 0 22
S-17 < 1.8-11 3 7.2 0 0 <1.845 1.8 2.4 0 0 0 0 0 0 22
S-18 < 1.8-23 2.7 7.2 0 0 <1845 <138 2.3 0 0 0 0 0 0 22
S-19 < 1.8-46 2.2 5.9 0 0 <1845 1.9 2.7 0 0 0 0 0 0 22
S-20 < 1.84.5 1.9 2.7 0 0 <1845 <138 2.3 0 0 0 0 0 0 22
S-21 < 1.8-4.0 1.9 2.6 0 0 <1818 <18 <18 ©0 0 0 0 0 0 22
S-22 < 1.8-920 2.4 14 1 45 < 1.8920 2.3 13 1 45 1 45 1 45 22
S-23 <1845 <18 2.3 0 0 <1818 <18 <18 O 0 0 0 0 0 22
S-24 < 1.8-14 2 3.7 0 0 <1820 <18 1.8 0 0 0 0 0 0 22
S-25 < 1.8-7.8 2 3.4 0 0 <1820 <18 <18 O 0 0 0 0 0 22
S-26 < 1.8-6.8 1.8 2.7 0 0 <18<18 <18 <18 O 0 0 0 0 0 22
S-27 < 1.8-7.8 2 3.1 0 0 <1878 1.8 2.8 0 0 0 0 0 0 22
S-28 <1820 <18 1.8 0 0 <1820 <18 <18 O 0 0 0 0 0 22
S-29 < 1.8-4.5 1.9 2.7 0 0 <1820 <18 <18 O 0 0 0 0 0 22
S-30 <1820 <18 1.8 0 0 <18<18 <18 <18 O 0 0 0 0 0 22
S-31 < 1.8-22 2.2 4.8 0 0 <1893 1.9 3 0 0 0 0 0 0 22
S-32 < 1.8-22 2.3 5.8 0 0 <1845 1.9 2.7 0 0 0 0 0 0 22
S-33 < 1.8-22 3.5 11 0 0 < 1.8-14 2.3 5 1 45 O 0 0 0 22
Total < 1.8-920 <_;é8 <_312'8 1 01 < 18920 <3%(')8' <11?;8' 8 11 5 07 2 03 726

MPN, Most probable number, ?GM, Geometric mean, ¥90th, The estimated 90th percentile
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Table 3. Results of the bacteriological examination of Abalone in Bogil-Nohwa area (2020, 9. - 2022 7))

Results
Stati No. of
tation Coliform group Fecal coliform E. coli Plate count samples
(MPN"/100 g) (MPN/100 g) (MPN/100 g) (CFU?/100 g)
A-1 < 18-1,300 < 18-20 < 18-20 < 30-1,400 22
A-2 < 18-3,500 < 1845 < 18 < 30-3,600 21
A-3 < 18-3,500 < 18-20 < 18-20 < 30-1,700 22
A-4 < 18-270 < 18-20 < 18-20 < 30-650 22
Total < 18-3,500 < 18-45 < 18-20 < 30-3,600 87

MPN, Most probable number, ?CFU, Colony forming unit

se} ¢ 4 9l (Fig. 2). webd 5 Al AgHE
ul=re] 7)ol Agst AL v s SEE A
gk Al7le] el 2.d9e] s W glem R o)F 2%

w7} ks ojo sk 271787 o] 7)ol F-gkatt
7}k 4= it} (US FDA, 2017). |2 A3e} #2844
ko] Zhauk, yrx, ARt 5o A sl s
v} 9 ware] v)Ee] Fieke 23S e AR
el 2ddo] o EAste] JFgE v ¢ glomz o
A He)7) ks ojof gk B gt vl ¢lot (Shin et al.,
2021; Choi et al., 2021; Lee et al., 2020). webr 27
3} #l| 3} Zro] f2ute] siFot AakE e g2 544
Hoj| 91 mle Eo] ¢ dglo] th ZAStT Qo rm R A|AA
1 Bel7} abslolol se] ol SlshAE 714 el 4
A shet 2 e ddol gk o] JIF Hrp) ks ofof

17et.

rlru—L R

Ru)

4

2. A5 g3 1A A H7}

T Aol A AatEls AEL] A kA s
9ste] 20209 99H-E 20229 7L7HA] AE- kA 474
FHE T 223 ARE AFHIGeH vAE A A
Table 39l Yelfiglel. 2=A7|17F 5 AFHE F 87/ Ao
et o 2 EHANEE] AEHS)E < 18-3,500 2
< 1845 MPN/100 go|glen tid# @ dubdlgas <
18-20 MPN/100 g ¥ < 30-3,600 CFU/100 g© & 21=g)
oh. fejvele] AlEo kgt Aol A gakEel gk Al
A FF 71Fe wEH AF At adE AHE 5
PEE o) FAoz H st &) - T Y
TEA YEgatEe g8l dukAli4 10,000 CFU/g ©]3},
JAFL 10 MPN/g ©|8t2 FA3stz gt} (MFDS, 2022).

v5o] A 7 F AR AAe| we} BiA AT £ o
A9 5%7F 230 MPN/100 g& 293 A, &35 24
sl glth (NFI, 1998). £3F EUCAE sllFolx A&s=
e Fro et s SH5E TR, 2 AR
80% ©]Ao] 230 MPN/100 g& Z¥slA] ¢k ZE Ao
A 700 MPN/100 g& Z33}A] dkotok 71 9552l A
THoE R 2 AL Al el 7lsEtEE =
23k it} (European Commission, 2015). ¥ xAA7}
AN AR 4l AN AEH BANSE, W L L
Hbl = $2uel, v)2 2 EU FA 6 2% B3l %
g EE Jel= ZeE FrkE i

Sejuebe] oka] AEe] AL E3] SRl glov
FEFL 202149 7)F 2,135 Eo & A A 9% +F
o WEL gtk dA o $ETTs 48, AEY, v, A
7122, ot Soln o] F Ao AA| &3] 82%7} +F
L glok (KATI, 2022). 3% -f-elvete] A8 k4o A
& s SsiMe 27 dekel 283w EUS| 4
SA A e] $AH R Fodl) o]F SJsiAl 2 =AY
7} o] o] AAtE]= sl et 58 AN Ao
Zosle] Axel digt WAF 2AAAE v EU &Y
TR F3elE Hrlstelof gt (MOF, 2021b). &
FAAR, 87 %3} s 0] AReM AEEE TS B
20 MPN/100 g ©]3}Z EU9 A S50l g3l 54 A
Aoz 2Ao] 7Fsd Ao g Hrier) o)A K] w2
o A ] AN 7L 25 EUS A class® 71
ul glow, A el Ade] otz £ Aol
27.x3}0 sgoe] FUshA 7k vl 9l (MOF, 2021b;
Lee et al., 2020).
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Fig. 3. Evaluation of major pollution sources impact in Bogil-Nohwa area,

ol Amdlels AEE A skt ARdes AEFS AR A
TE= douE Fag 3N A F R elA] oFA
= AFelA AEE Al obd BauEA] kARl EU &
ofg] vgtell A sl wh glom g A&Ao|n A7)l 2y
E]go] B3 o7 Fudr} (Lee et al., 2018; Mudadu
et al., 2022). F7HAC R T A A FAE= AEL]
A kA grel EU 5 $3A8 SHE $J3te] A%
Aol g, Arde) RUeEy 4 diR54 Y 5 5
o] SsEAe] digt RUeE fukE]ojof splch

3. 54249 4247 Qe vl X &= 9% 37}
7.3} #99] wlefdel] X3 A dY T4 v
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o~

b AR A
A AF 2 Ak J3mbde Fig 3 2 Fig. 49 Ye}t
Uick 24717 5 299 T2 ESedM EAE 5
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Fig. 4. Evaluation of radius of influence of major pollution sources
impact in Bogil-Nohwa area,
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