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Marine Bacteriological Quality and Dynamics
in Tongyeong Coastal Area, Gyung-nam, Korea

Jong-Duck Choi'
Department of Marine Food Science and Technology, and nstute of Marine science, Gyeongsang
National University, Tong-yeong 650-160, Korea

ABSTRACT - A bacteriological study of sea water and oyster in Tongyeong coastal area was
conducted to evaluate sanitary conditions of the bay and compliance of waters with the recom-
mended bacteriological criteria for the designated area of shellfish cultivation. The Samples were
collected at 5 zone, 34 sampling stations(Fig. 1) established once a month from September 1997
to August 1998. During the study period, temperature ranged from 6.9 to 23.6°C, transparency
ranged from 2.6 to 6.2 m, chemical oxygen demand ranged from 1.35 to 1.82 mg/l, dissolved oxy-
gen ranged from 5.0 to 9.9 mg/, dissolved nitrogen ranged from 1.60 to 8.17 ug-at//, phosphate
ranged from 0.14 to 1.21 ug-at/l, Chlorophyll-a ranged from 2.03 to 69.9 mg/m®, respectively. The
coliform group and fecal coliform MPN’s of sea water were ranged from <3.0~1,600 and
<3.0~540, respectively. The coliform group and fecal coliform MPN's of oysters were ranged from
<18~16,000 and <18~2,200, respectively. The viable cell counts in oyster ranged from 1.5X10? to
8.2X10°. The coliform group, fecal coliform, classification of coliform group with IMViC reactions
and pathogenic vibrios were analyzed. 437 strains that were obtained from Tongyeoung coastal
area seawater samples represented E. coli group 47.5%, C. freundii group 14.8%, K. aerogenes
10.9%, unknown 26.8%, respectively. During the study period, infectious bacteria such as Vibrio
cholerae, Salmonelle sp. and Shigella sp. were not detected from the samples, but detection
ratios of Vibrio parahaemolyticus and Vibrio vulnificus were 12~21% in summer months.
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Fig. 1. Location of Tongyeoug coastal area, Gyung-nam, Korea.
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Table 1. Mean values of water quality in Tongyeoug coastal area, Gyung-Nam, 1997~1998, Korea

Nutrients(ug-at/l)

Date  Temp.(°C) Trans.(m) SS(mg/l) COD(mg/l) DO(mg/) Sal.(%) NO,N NO-N NH-N POP Chl.-a(mg/m’)
Sep. 26 21.8 39 27.6 1.82 6.9 3231 0.64 1.51 2.86 0.78 135
Oct. 31 152 6.2 182 1.49 87 3342 0.18 1.18 3.74 1.21 991
Nov. 22 13.7 4.1 19.5 1.35 9.7 33.10 0.37 0.96 6.84 0.14 4.76
Dec. 20 9.6 4.0 229 1.54 8.8 32.78 0.69 2.17 1.92 1.02 822
Jan. 20 6.9 37 234 1.43 99 33.13 0.28 0.77 2.39 0.28 2.03
Feb. 19 74 57 21.6 1.71 9.9 33.56 031 031 098 043 7.30
Mar. 28 10.6 4.6 21.0 1.65 7.0 33.12 0.13 0.64 313 0.30 6.71
Apr. 25 15.2 3.5 235 1.68 7.1 31.26 0.65 0.85 391 046 127
May. 30 194 25 28.3 1.38 50 31.12 0.29 0.36 4.58 0.28 69.9
Jun. 29 215 34 26.7 1.67 7.9 29.13 0.43 273 0.36 0.56 5.75
Jul. 30 235 3.8 42,6 1.54 5.6 2892 0.20 0.68 2.02 0.59 9.13
Aug. 27 23.6 6.0 20.6 1.60 6.5 27.76 0.50 1.56 1.01 0.77 7.43

Trans : Transparency, COD : Chemical Oxygen Demand
DO : Dissolved Oxygen, Chl.-a : Chlorophyll-a

Table 2. COD, sulfide and ignition loss in the sediment of
Tongyeoug coastal area, Gyung-Nam, 1997~1998,

Korea
Date COD H,S Ignition loss
(mg/l) (mg/l) (%)
1997 Oct. 14.80 0.15 7.7
1998 Apr. 13.45 0.17 8.2
Means 14.13 0.16 8.0

2] Recommended Procedures for the Bacteriological Ex-
amination of Sea Water and Shellfish(1962)°1 whsit},

2 jl_'.
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Table 3. MPN's of total coliform and fecal coliform of sea water in Tongyeoug coastal area, Gyung-Nam, 1997~1998, Korea

Date Coliform group MPN/100 ml Fecal coliform MPN/100 ml Log No. of No. of
Median Range %, >230 Median Range %,>43  Viablecellcount  Samples

Sep. 26 <3.0 <3.0~240 2.8 <3.0 <3.0~15 - 33 36
Oct. 31 <3.0 <3.0~150 - <3.0 <3.0~24 - 2.8 36
Nov. 22 <3.0 <3.0~240 2.8 <3.0 <3.0~24 - 35 36
Dec. 20 21 <3.0~150 - <3.0 <3.0~43 28 39 36
Jan. 20 3.6 <3.0~240 28 <3.0 <3.0~15 - 35 36
Feb. 19 3.0 <3.0~150 . - <3.0 <3.0~15 - 43 36
Mar. 28 <3.0 <3.0~460 1.1 <30 <3.0~150 5.6 41 36
Apr. 25 9.3 <3.0~1,600 13.9 <3.0 <3.0~210 5.6 4.8 36
May. 30 3.0 <3.0~1,100 111 <3.0 <3.0~540 8.3 4.0 36
Jun. 29 91 9.1~1,100 11.1 <3.0 <3.0~210 5.6 32 36
Jul. 30 3.0 9.1~1,100 16.7 <3.0 <3.0~460 8.3 35 36
Aug. 27 3.0 3.0~1,100 13.9 <3.0 <3.0~240 8.3 43 36
Over all 3.0 <3.0~1,600 7.2 <3.0 <3.0~540 37 3.8 432

Table 4. MPN's of total coliform and fecal coliform of sea water in Tongyeoug coastal area each Zone, Gyung-Nam, 1997~1998,

Korea
Coliform group MPN/100 ml Fecal coliform MPN/100 ml Log No. of Viable
Zone - - No. of Samples
Median Range %, >230 Median Range %, >43 cell count
Zone | 3.6 <3.0~1,100 25.0 <3.0 <3.0~460 194 4.3 72
Zone I 3.6 <3.0~1,100 6.9 <3.0 <3.0~93 5.6 3.8 72

Zone 1T 3.6 <3.0~460 33 <3.0 <3.0~240 43 39 92

Zone IV <30 <3.0~460 135 <3.0 <3.0~93 6.3 39 96
Zone V 3.6 <3.0~1,100 12.0 <3.0 <3.0~93 9.0 41 100
Over all 36 <3.0~1,600 7.2 <3.0 <3.0~460 37 3.8 432

107miyE 91l Hat 3.6 8 dFo] v Bt Yd=e 4¢} Ztt.
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L7FEAE A& 5 Ud
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59} zt
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Table 5. Classification of Coliform bacteria isolated from sea
water at Tongyeoug coastal area by IMViC reaction

Coliform types Cf)mposi- No. of strains/.
tion(%) No. of tested strains
Escherichia coli group
variety i 38.0 164/432
variety ii 5.8 25/432
variety iil 37 16/432
Citrobacter freundii group
variety i 14.8 64/432
Klebsiella acrogenes group
variety i 49 21/432
variety ii 35 15/432
variety iii 25 11/432
etc. 26.8 116/432

el 2¥8FE ALFI:FQU IMVIC reaction ++—<]
Escherichia coli type I°] AAL] 380%2 2AE A&
UFe] &g ERiodo] FFS XL USS & F U
o}

HHY Mo &

SEvEl At El B vEejere] AFHd
WS HEHR IS o2 BieA #HAILE ok
(Chang et al., 1986; Chang et al, 1996; Kim et al,
1997a; 1997b). ©] A= 19959 69, 749, 84 &5
A5EE AR Y vEeF H oE WA Al
o EXE AL, 2 Z23= Fg 49 2t

SAgAZNG ol UM Salmonella spoVt Shigella
sp2 HAEER] ko (data not shown), Vibrio cholerae
=3 AEHX @shth 238Y Vo parahaemolyticus, V.

vz |
A
Dvm
.
Rk

Fatici%

AE. AL, BEP. 41944
manth

Fig. 2. Detection ratio of pathogenic vibrios from sea water
in Tongyeoug coastal area, Gyung-Nam, 1997~1998,
Korea.
Vv : Vibrio vulnificus V.c : Vibrio cholerae
V.p : Vibrio parahaemolyticus V.m : Vibrio mimicus
N.c : NAG vibrio

vulnificus, V. mimicus 5 9~22%%} Z&&& eI S
, 53] Hd= B o# V wvulnificuss 899 AE
&0l 17%°] &3l F4& Q3.

=
£

=9 472t I

S9dzsgel FHEL e F Fo) 98 A 2
7S Table 63 74T},

g9 MPNE Ha <1894 FHoh 16,000, U
472 JERES, A S 34 <1894 1,4002
2 U7t <182 e EEES 1, 2, 3, 4Y0] ¥
A JeEREAL, 6, 7, 880] A Uehdth o)A s
259} FHo] e Aoz AGEHAU

Table 6. Bacteriological examination of oyster in Tongyeoug coastal area, Gyung-Nam, 1997~1998, Korea

Coliform group MPN/100 ml Fecal coliform MPN/100 ml Colony forming
Data - - : 4 No. of Samples
Range Median Range Median unit (ml™)
Sep.26 20~230 78 <18~20 <18 410 6
Nov. 3 20~130 33 <18~20 <18 300 8
Nov.22 40~130 45 <18~78 <18 350 8
Dec.20 45~78 62 <18~20 <18 320 6
Jan.20 <18~<18 <18 <18~<18 <18 160 8
Feb.19 <18~45 19 <18~18 <18 150 8
Mar.28 <18~<18 <18 <18~<18 <18 480 6
Apr.25 <18~<18 <18 <18~<18 <18 320 4
May.30 20~68 45 <18~18 <18 310 6
Jun.20 3,500~16,000 5,400 <18-<18 <18 620 6
Jul.30 2,400~16,000 3,500 330~2,200 1,400 8,200 8
Aug.27 330~3,500 330 130~1,700 170 3,900 8
Over all <18~16,000 47 <18~2,200 <18 330 82
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choleraex= AEHA ¥R\ V. parahaemolyticus, V.
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vulnificus, V. mimicus 52 9~21%2] A&88 VERAC} Al 2
E5] HE8E v22 279 V vulnificusd = 880l A&
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