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Bacteriological Study of Sea Water and Oyster in Charan Bay, Korea
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A bacteriological study of sea water and oyster in Charan Bay was conducted to evaluate sanitary conditions
of the bay and compliance of waters with the recommended bacteriological criteria for the designated area of
shellfish cultivation. The Samples were collected at 23 sampling stations (Fig. 1 and Fig. 2) established once 2
month from January 1997 to December 1997. X

During the study period, temperature ranged from 4.7 to 25.6C, transparency ranged from 3.3 to 6.2m, chemical
oxygen demand ranged from 1.67 to 2.18 mg/¢, dissolved oxygen demand ranged from 5.4 to 10.0 mg/¢, dissolved
nitrogen ranged from 1.65 to 7.88 ug-at/¢, phosphate ranged from 0.15 to 1.16 ug-at/£, Chlorophyll-a ranged from
0.95 to 12.69 mg/?, respectively.

The coliform group and fecal coliform MPN’s of sea water were ranged from <1.8~1,600 and <1.8~540,
respectively. The coliform group and fecal coliform MPN’s of oysters were ranged from <18~16,000 and <18~
1,400, respectively. The viable cell counts in oyster ranged from 1.5X10* to 7.5X 10",

The bacteriological criteria of sea water in shellfish growing area should be less than 70 per 100 m{ of sea water
for median value of coliform MPN, and below 109 of the samples which contain over than 230 for coliform MPN
or over than 43 for fecal coliform MPN. The sea water from 432 samples were complied water coliform criteria
recommended for designated shellfish growing area.

The coliform group, fecal coliform, classification of coliform group with IMViC reactions and pathogenic vibrios
were analyzed.

During the study period, infectious bacteria such as Vibrio cholerae, Salmonella sp. and Shigella sp. were not
detected from the samples, but detection ratios of Vibrio parahaemolyticus and Vibrio vulnificus were 7~17% in
summer months.
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Fig. 2. Sampling stations in Charan Bay, Gyung-nam,
Korea.
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Table 1. Mean values of water quality in Charan Bay, Gyung-Nam, 1997, Korea
Dae  Temp. Tpans. SS  COD DO Sal Nutrients (ug-at/%) Chl-a
(€ (m) (mg/®) (mg/) (mg/®) (%) NO,N NO~N NHeN PO.P (mg/m?)
Feb. 5 47 5.1 17.5 1.88 10.0 33.74 031 1.56 n 0.62 095
Mar. 22 10.5 40 235 207 9.0 33.03 0.78 231 3.38 0.76 2.56
Apr. 24 153 36 228 1.76 7.6 3248 096 202 341 041 191
May. 21 17.8 6.2 225 2.08 6.8 32.53 0.34 0.44 7.10 0.83 12.83
Jun. 23 22.1 58 26.6 1.67 6.1 3233 0.05 0.17 3.09 0.68 12.69
Jul. 28 226 5.0 222 1.84 54 3264 0.13 049 1.03 0.36 10.15
Aug. 21 25.6 42 23.0 1.70 6.6 3232 0.14 0.20 1.83 0.72 6.01
Sep. 26 220 35 252 1.75 6.6 3178 0.68 141 345 1.03 575
Oct. 31 153 4.1 182 2.18 9.6 33.18 022 1.13 357 1.16 495
Nov. 22 13.7 33 19.8 1.7 99 32.84 0.27 0.59 5.87 0.15 492
Dec 20 94 4.2 21.8 1.82 84 32.74 0.51 1.81 1.30 0.87 4.00

Trans : Transparency, COD : Chemical Oxygen Demand

DO : Dissolved Oxygen, Chl-a : Chlorophyll-a
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Fig. 3. Monthly variations of mean values of water
Quality in Chran Bay, 1997, Gyung-Nam, Ko-
rea.

O, surface layer ; @, Bottom layer.
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Table 2. COD, sulfide and ignition loss in the sedi-
ment of Charan Bay, Gyung-Nam, Korea

Dat COD HS Ignition loss
ate
(mg/#) (mg/¢) (%)
1997 Apr. 13.80 0.14 1.7
1997 Oct. 14.00 0.13 7.1
Means 13.91 0.14 74
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Table 4. Classification of Coliform bacteria isolated
from sea water at Charan Bay by IMViC
reaction

Coliform types Composition No. of strains/

(%) No. of tested sirains
Escherichia coli group
variety i 346 18/52
variety ii 38 2/52
variety iii 19 1/52
Citrobacter freundii group
variety 1 154 8/52
Klebsiella aerogenes group
variety i 58 3/52
variety ii 38 2/52
variety iii 19 1/52
etc. 32.8 17/52

Table 3. MPN’s of total coliform and fecal coliform of sea water in Charan Bay, Gyung-Nam, 1997, Korea

Coliform group MPN/100 mé Fecal coliform MPN/100 mé Log No.  No. of
Date - 5 of Viable  gamples
Median Range %, >230 Median Range %, >43 cell count

Jan. 13 <18 <1.8~ 20 - <18 <18~<1.8 - 33 36
Feb. 12 <18 <18~<18 - <1.8 <18~ 18 - 28 36
Mar. 10 <1.8 <1.8~< 14 - <18 <18~ 20 - 35 36
Apr. 14 <18 <1.8~ 45 - <18 <18~<18 - 3.9 36
May.19 <18 <18~ 18 - <18 <18~<18 - 35 36
Jun. 16 <18 <1.8~<18 - <18 <1.8~<18 - 43 36
Jul. 14 <18 <18~ 40 - <1.8 <1.8~ 20 - 4.1 36
Aug. 11 <18 <1.8~1600  36.] <18 <18~ 540 222 438 36
Sep. 8 <18 <18~ 20 - <18 <18~ 20 - 40 36
Oct. 14 <18 <1.8~ 68 - <18 <18~ 20 - 3.2 36
Nov. 17 <18 <18~ 78 - <18 <18~ 20 - 35 36
Dec. 8 <18 <l1.8~ 240 8.3 <18 <L§~ 1l - 3.6 36
Over all <l1.8 <1.8~1.600 3.7 <18 <1.8~ 540 1.9 3.7 432

* Stations are same as indicated in Fig. 2.
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Detection ratio of pathogenic vibrios from sea
water in Charan Bay, Gyung-Nam, 1997, Ko-
rea.

V.v . Vibrio vulnificus V.c . Vibrio cholerae
V.p : Vibrio parahaemolyticus V.m : Vibrio
mimicus
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Table 5. Bacteriological examination of oyster in Charan Bay, Gyung-Nam, 1997, Korea

Coliform group MPN/100 mé Fecal coliform MPN/100 mé Colony No. of
Date - - forming unit Samples
Range Median Range Median (X10¢/me)

Jan. 13 <18~<18 <18 <18~<18 <18 1.5 4
Feb. 12 <18~ 45 19 <18~ 18 <18 14 4
Mar. 10 <18~<18 <18 <18~<18 <18 54 3
Apr. 14 <18~<18 <18 <18~<18 <18 25 2
May.19 20~ 68 45 <18~ 18 <18 2.7 3
Jun. 16 5,400~ 16,000 9,200 <18~<18 <18 58 3
Jul. 14 3,500~16,000 9,700 330~2,400 1,400 75 2
Aug. 11 330~ 3,500 330 130~2,400 170 37 3
Sep. 8 20~ 230 78 <18~ 20 <18 37 3
Oct. 14 20~ 130 33 <18~ 20 <18 31 4
Nov. 17 40~ 130 45 <18~ 18 <18 94 4
Dec. 8 45~ 178 62 <18~ 20 <18 34 3
Over all <18~16,000 47 <18 ~2400 <18 34 38
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