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Assessment of the Bacteriological Safety of Seawater and Oysters
Crassostrea gigas in Yongnam-Gwangdo Area, Korea 2014-2016
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This study evaluated the sanitary state of seawater and shellfish in Yongnam-Gwangdo area from January 2014 to
December 2016. The sampling stations for sanitary survey in Yongnam-Gwangdo area were composed of 41 seawater
stations and 5 oyster Crassostrea gigas stations. The samples were collected monthly at each station. Shellfish-borne
disease is associated with bacteria and viruses in the presence of fecal coliforms. Bacteriological pollution levels
of shellfish increase with seawater quality. Therefore, fecal coliforms are very important criteria for evaluating the
safety of fisheries in coastal areas. The geometric mean and the estimated 90th percentile ranges of total and fecal
coliforms for seawater were 1.8-11.7, 2.8-233.6, <1.8-6.7 and 1.8-100.2 MPN/100 mL, respectively. The range of E.
coli levels for oysters was <20-1,300 MPN/100 g. Based on various standards, the sanitary condition in Yongnam-
Gwangdo area was evaluated as follows: clean area (Korean criteria), conditionally approved area (US criteria) and
class B (EU criteria).

Key words: Yongnam-Gwangdo area, Oyster, Total coliform, Fecal coliform, E. coli

N 2 wsto] Hejstar Sk fr Agtel A= 97 59 ti<H(Esh-
erichia coli)®] <=of| k2t A, B, C 3|9 2.2 F-E- ¥ tH(European
2L oolsl|ddof AAlstoa AL 2 HE Qolr|l oy Commission, 2004; FDA, 2018).

S AEA N GA FEFE S 4 ok B3t wj 7= o5 Adol A FevEtel A S 7E =l +E317] 1ste] 77t Eol
9] 3z, oI o] BE3 Bl HolE AFIstH R sfj4= Foll & YA = Al o] Thste] Y RARE AR S A7l
Ash= A<, vrol A 9 B v ES Aol F4 51 = ook 429& 58 WFA A s o= A sto] e
of, olggt L AH HF AFHE <3l A5 Azt R sHA B alar )i Kwon et al., 2007; Ha et al., 2009; Park et al., 2010).
2% 37 QITtH(Grimes, 1991; Feldhusen, 2000; Shin et al.,2014). LYy F 2 5 1 HE A W 410HE AL gl o

72 A5 S-S Sl A= 77 AAE = sl ™, 71 F =(Crassostrea gigas)- B+t 299 E(F- o+ A4k

o SJeel/l tiets] Fashel, v, EU SolAt Gleh iR 9] 70 %) 2 3kat SIEMOF, 2018a). §'- 3 sl %
AARee] SR ek S ofstel BelskT ek, e Ashek ARl XI5k lom, BaL 1A AR

)= sl 5] ATt (fecal coliform) 9] <=of| w2} 7 I FoH, AR EE T IA BT S, 55 AA
AL E 2 SN, AR L FANG SO T A Abswat sk glek. 5 9109 QfAlojelY % B o]
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Fig. 1. Sampling stations of seawater (®) and oyster Crassostrea
gigas (0) in the Yongnam-Gwangdo area.
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Table 1. Bacteriological water quality at the sampling station in Yongnam-Gwangdo area (2014-2106)
Coliform group (MPN'/100 mL) Fecal coliform (MPN/100 mL) No. of

. 0.0
Station Range ~ GM2  90th® NO.>230% Range GM  9th NO.>43 —  Samples
1 <1.8-79 5.7 254 0 0.0 <1.8-49 31 9.5 1 2.8 36
2 <1.8-240 5.1 291 1 2.8 <1.8-170 3.5 13.9 1 2.8 36
4 <1.8-1,600 1.1 135.4 3 8.3 <1.8-1,100 6.2 54.7 6 16.7 36
8 <1.8-49 3.2 13.0 0 0.0 <1.8-49 2.8 8.7 1 2.8 36
9 <1.8-49 3.8 13.0 0 0.0 <1.8-23 2.7 71 0 0.0 36
10 <1.8-79 2.7 8.1 0 0.0 <1.8-49 22 5.0 1 2.8 36
1 <1.8-540 6.9 62 3 8.3 <1.8-49 34 13.3 1 2.8 36
12 <1.8-130 35 15.8 0 0.0 <1.8-79 2.6 8.2 1 2.8 36
14 <1.8-23 25 5.8 0 0.0 <1.8-23 2.0 3.8 0 0.0 36
15 <1.8-540 24 9.1 1 2.8 <1.8-240 21 6.3 1 2.8 36
17 <1.8-130 25 8.8 0 0.0 <1.8-49 21 5.1 1 2.8 36
18 <1.8-240 47 30.9 1 2.8 <1.8-240 29 13.5 2 5.6 36
19 <1.8-130 22 6.1 0 0.0 <1.8-7.8 1.8 25 0 0.0 36
20 <1.8-17 22 42 0 0.0 <1.8-4.5 1.8 2.5 0 0.0 36
21 <1.8-49 21 4.8 0 0.0 <1.8-11 1.9 3.1 0 0.0 36
22 <1.8-34 1.9 35 0 0.0 <1.8-9.3 1.8 2.6 0 0.0 36
24 <1.8-21 1.8 3.1 0 0.0 <1.8-7.8 1.8 25 0 0.0 36
26 <1.8-79 20 4.8 0 0.0 <1.8-4.5 1.8 22 0 0.0 36
27 <1.8-79 21 54 0 0.0 <1.8-2.0 <1.8 1.8 0 0.0 36
28 <1.8-11 1.9 3.0 0 0.0 <1.8-7.8 1.8 26 0 0.0 36
29 <1.8-17 21 4.1 0 0.0 <1.8-7.8 1.9 29 0 0.0 36
31 <1.8-79 2.3 6.3 0 0.0 <1.8-11 1.9 35 0 0.0 36
32 <1.8-170 25 8.4 0 0.0 <1.8-49 21 47 1 2.8 36
33 <1.8-79 21 52 0 0.0 <1.8-13 1.8 2.8 0 0.0 36
35 <1.8-17 2.0 3.6 0 0.0 <1.8-4.5 1.8 24 0 0.0 36
36 <1.8-13 1.8 2.8 0 0.0 <1.8-13 1.8 2.8 0 0.0 36
37 <1.8-170 3.0 12.4 0 0.0 <1.8-33 22 5.3 0 0.0 36
38 <1.8-790 4.2 37.5 2 5.6 <1.8-490 31 17.3 2 5.6 36
39 <1.8-540 3.1 19.6 1 2.8 <1.8-49 21 5.1 1 2.8 36
41 <1.8-240 5.2 29.2 1 2.8 <1.8-33 31 10.4 0 0.0 36
42 <1.8-17 2.3 4.6 0 0.0 <1.8-6.8 1.9 29 0 0.0 36
43 <1.8-22 25 6.3 0 0.0 <1.8-4.5 1.8 25 0 0.0 36
44 <1.8-540 25 104 1 2.8 <1.8-79 21 5.3 1 2.8 36
45 <1.8-490 2.6 1.7 1 2.8 <1.8-140 2.0 5.0 1 2.8 36
46 <1.8-240 2.6 1.1 1 2.8 <1.8-130 22 8.0 2 5.6 36
48 <1.8-130 24 7.6 0 0.0 <1.8-33 2.1 4.4 0 0.0 36
49 <1.8-540 4.2 31.1 2 5.6 <1.8-350 3.3 20.2 3 8.3 36
53 <1.8-2,400 1.7 2336 5 13.9 <1.8-2,400 6.7 100.2 8 22.2 36
54 <1.8-49 22 52 0 0.0 <1.8-33 2.0 4.3 0 0.0 36
55 <1.8-7.8 1.9 31 0 0.0 <1.8-4.5 1.8 22 0 0.0 36
57 <1.8-540 2.3 8.8 1 2.8 <1.8-49 2.0 4.2 1 2.8 36
Total <1.8-2,400 3.1 19.6 24 1.6 <1.8-2,400 2.1 5.1 36 24 1,476

'MPN, Most probable number. ’GM, Geometric mean.’90th, Estimated 90th percentile.
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Fig. 2. Changes in monthly fecal coliform levels, average temperature of seawater for all sampling stations and average rainfall in Yongnam-
Gwangdo Area. (A) the standard line (<14 MPN/100 mL) of Geometric Mean from the fecal coliform levels for the sanitary survey at total
thirty-six times. (B) the standard line (<43 MPN/100 mL) of estimated 90th percentile from the fecal coliform levels for the sanitary survey

at total thirty-six times. MPN, Most probable number.
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Fig. 3. Changes in monthly Escherichia colilevels for shellfishes oyster Crassostrea gigas harvested from Yongnam-Gwangdo Area. Thresh-
olds indicate the standard (<230 MPN/100 g and >700 MPN/100 g) which correspond with EU A class for sanitary quality of shellfishes.

MPN, Most probable number.
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Table 2. Bacteriological examinations results of oyster Crassostrea gigas in Yongnam-Gwangdo area (2014-2016)

MPN'/100 g Plate count/g,
_ Coliform group Fecal coliform E. coli at 35C No. of
Station >2,300 >230 >230 >50,000  Samples.
Range ———— Range —— — Range ——— Range —— —
% No. % No. % No. %

01 <18-790 0 0.0 <18-490 1 45 <20-490 1 45 50-1,800 0 00 22
0-2 <18-16,000 2 6.5 <18-330 1 3.2 <20-330 1 32 <30-1,900 0 00 31
0-3 <18-790 0 0.0 <18-330 1 3.3 <20-230 0 0.0 <30-1,500 0 00 30
04 <18-790 0 0.0 <1893 0 0.0 <20-90 0 0.0 <30-920 0 00 25
0-5 <18-5,400 1 42 <18-1,300 1 42 <20-1,300 1 42 <30-2,900 0 00 24
Total <18-16,000 3 23 <18-1,300 4 30 <20-1,300 3 23 <30-2,900 0 00 132

'MPN, Most probable number.
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