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Bacteriological and Physicochemical Character of Sea Water and
Sediments in South Western Part of Jinhae Bay, Korea

Jong-Duck CHOI" and Jeong-Gyun KM

Department of Marine Food Science and Technology / Instute of Marine Science,
Gyeongsang National University, Tongyeong 650-160, Korea

The bacteriological and physicochemical analysis of sea water and sediments in south western part of Jinhae Bay was conducted.
The samples were collected from 40 stations, which were established once a month from January to December, 2000. During the
study period, the range of temperature was from 5.5 to 23.7C, the concentration of chemical oxygen demand ranged from 1.20 to
1.55 mg/L, dissolved oxygen ranged from 3.7 to 9.1 mg/L, dissolved inorganic nitrogen ranged from 2.79 to 7.09 ug-at/L, phosphate
phosphorus ranged from 0.39 to 0.57 ug-at/L, and chlorophyll-a ranged from 4.28 to 9.66 mg/m’. The chemical oxygen demand, acid
volatile sulfide and ignition loss of sediments in south western part of Jinhae Bay ranged from 0.04 to 0.40, from 24.23 to 35.52 mg/L
and from 10.49 to 11.09% respectively. The coliform group and fecal coliform MPN’s of sea water in south western part of Jinhae
Bay ranged from <3.0 to 1,600 MPN/100 mL (means <3.0 MPN/100 mL) and from <3.0 to 93 MPN/100 mL (means <3.0 MPN/
100 mL), respectively. The coliform group was classified with IMViC reactions were analyzed. Two hundred eighteen strains that were
obtained from sea water samples in south westen of Jinhae Bay represented Escherichia coli group, 61.9%; Citrobacter freundii

group, 12.1%; Enterobacter aerogenes, 14.1%; and unknown, 11.9%.
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Fig. 1. Location of sampling stations in south western of Jin-

hae Bay, Korea.
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Table 1. Mean values of physiochemical water quality in south western of Jinhae Bay in 2000
Date Temp.  Trans. sS COD DO Sal. Nutrients (pg-at/L) Chl-a
. (©) (m)  (mgL) (mgL) (mg/L) (k) NO~N NOsN NHN POP (mgm?)
Jan. 18 8.0 9.6 163 1.52 7.6 31.26 0.25 0.77 6.07 0.53 7.26
Feb. 17 55 9.0 183 1.42 79 31.31 0.77 029 485 0.54 9.66
Mar. 24 8.0 74 11.7 1.38 9.1 31.09 0.53 0.25 593 040 5.81
Apr. 8 13.0 14 18.1 1.52 8.5 30.11 0.55 0.67 3.07 0.39 525
May § 14.8 7.5 14.6 1.41 77 30.15 0.63 048 1.88 042 7.87
Jun. 21 19.2 6.8 282 1.31 43 30.08 0.54 0.50 1.75 042 732
Jul. 26 20.2 4.0 19.5 1.26 58 30.29 0.85 1.71 1.84 0.57 6.22
Aug. 22 23.7 3.0 29.8 1.20 37 3046 0.87 1.13 1.87 0.51 575
Sep. 29 212 3.6 20.5 1.53 43 30.78 142 0.36 241 047 428
Oct. 7 21.1 2.8 21.5 1.26 5.1 31.64 1.54 0.34 225 0.55 9.30
Nov. 18 14.2 9.2 247 1.39 8.5 3175 0.72 0.72 3.18 045 4.56
Dec. 20 9.5 15 22.1 1.55 8.8 31.48 0.68 0.68 347 042 7.65
Median 149 6.5 204 1.40 6.8 30.87 0.78 0.66 321 047 4

Trans., transparency; SS, suspended solid; COD, chemical oxygen demand; DO, dissolved oxygen; Sal., salinity; Chl.-a, chlorophyll-a.
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Table 2. COD, acid volatile sulfide and ignition loss mean values of the sediment in south western of Jinhae Bay in 2000

COD (mg/g * dry) AVS (mg/g - dry) IL (%)
0~5cm 5~10cm  10~15cm 0~5¢cm  5~10cm 10~15cm 0~5cm 5~10cm 10~15c¢m
Zone I 34.17 2740 24.50 0.34 0.11 0.04 11.22 10.82 10.64
Zone 11 35.88 2720 2433 0.26 0.08 0.03 10.10 10.07 9.84
Zone 1lI 38.40 29.17 2409 0.28 0.09 0.06 11.75 11.22 10.90
Zone NV 32.50 26.35 2374 0.26 0.14 0.06 10.69 10.32 10.13
Minimum 24.77 21.11 1595 0.14 0.04 0.01 9.29 9.20 9.14
Maximum 49,67 40.06 35.94 0.51 0.23 0.08 1348 12.67 12.45
Means 3552 2172 2423 0.30 0.10 0.04 11.09 10.72 1049
COD, chemical oxygen demand; AVS, acid volatile sulfide; IL., ignition loss.
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Fig. 2. Chemical oxygen demand contents in sediments of
south western of Jinhae Bay at each station and depth
in 2000.
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Fig. 3. Acid volatile sulfide contents in sediments of south wes-
tern of Jinhae Bay at each station and depth in 2000
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Fig. 4. Ignition loss contents in sediments of south western of
Jinhae Bay at each station and depth in 2000,

A9 2= Zone 1] 1090%, Zone 117} 10.00%, Zone 19|
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297FF 2 619% 8 AAIFAL, T F type I°] 502%2 A
Bkt Citrobacter freundii group 587452 12.1%, Enterobac-
ter acrogenes group® 68TF 2 141%, 718t 573 FE 11.93% )
getdct, 2dd HEAHA 2HFEY FARATY E coli
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Table 3. The result of bacteriological examination of sea water in south western of Jinhae bay at each month in 2000

Coliform group (MPN/100 mL)

Fecal coliform (MPN/100 mL)

Date - - No. of Samples
Median Range %, >0 Median Range ¢, >43
Jan. 18 <30 <3.0~93 - <3.0 <30~15 - 40
Feb. 17 <3.0 <3.0~150 - <3.0 <3.0~15 - 40
Mar. 24 <3.0 <3.0~240 50 <3.0 <3.0~15 - 40
Apr. 8 9.1 <3.0~240 50 <3.0 <3.0~23 - 40
May 5 9.1 <3.0~460 10.0 <30 <3.0~43 50 40
Jun. 21 43 9.1~460 10.0 <3.0 <3.0~93 50 40
Jul. 26 91 9.1~1,100 12.5 <3.0 <3.0~75 10.0 40
Aug. 22 43 23~1,600 15.0 <30 <3.0~93 150 40
Sep. 29 23 3.6~460 100 <3.0 <3.0~75 100 40
Oct. 7 9.1 <3.0~240 5.0 <30 <3.0~23 - 40
Nov. 18 <30 <3.0~240 5.0 <30 <3.0~23 - 40
Dec. 20 <30 <3.0~150 - <3.0 <3.0~15 - 40
Over all <30 <3.0~1,600 6.5 <3.0 <3.0~93 38 480

Table 4. The result of bacteriological examination of sea water in south western of Jinhae bay at each zone in 2000

Coliform group (MPN/100 mL)

Fecal coliform (MPN/100 mL)

Zone - - No. of Samples
Median Range %, >230 Median Range %, >43
r 23 <3.0~11,000 48 <30 <3.0~75 30 168
I , <30 <3.0~460 24 <30 <3.0~75 24 84
JIl} 91 <3.0~16,000 11.1 <30 <3.0~93 56 144
N <30 <3.0~460 6.0 <30 <3.0~175 36 84
over all <30 <3.0~16,000 6.5 <30 <3.0~93 38 480
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Table 5. Classification of coliform group bacteria isolated
from sea weater in south western of Jinhae Bay by
IMViC reaction in 2000

Composition

No. of strains/

Coliform types %) No. of tested strains

Escherichia coli group

variety I 502 241/480

variety II 7.1 34/480

variety 1l 46 22/480
Citrobacter freundii group

variety I 121 58/480
Enterobacter aerogenes group

variety I 56 27/480

variety 1I 46 22/480

variety Il 39 19/480
Etc. 11.9 57/480
Ao &g AR JFE ¢ F AU

il &

A et Faete] F5o) X wog F, {2, AFFH
2 oy ge] FAHIL e HFelrt. Aty GAE RE
&3te AT nEDL FAA F2of A ojFolA o
U, S U229 FRoERE fYHe 2AEs R HF F
o2 it Rojors Aol xyFo] HzFPgo] HINE LA
371E §u

o] ZAM7L o)Foj Hawt GA R HYL F40 R x5
8 A%o] QWA Y Todd - A LEAole
AgHole A9 oY, dEHEZ HFEUA 3~4C o4
Aolg HAT £&2ALE 57~101 myLE o2 g vy
ga @A e,

RIY FEE 039~057 yg-at/LE ¥ T FET 047 pg-at/L
o|RY, FYFMET] e ghs By €8 & Aoyt §idle
g o)Re AEEFIAES] BAo] RolA Wz} gle Ao
Ak FRYo}AL, obdA AL, ANELY o2 Ve §&
FlAce A ZATE F8A 279~7.09, BT 465 pg-at/LE
e, o) AL £EF 7| A4 o] Tt A 0.30~197 ug-at/L
(7 083 pgayL)2 BHaE R Bod 43 SwdA 008~
19.65 pg-at/L (BT 4.68 pg-at/L)E B3 (Choi et al, 1997; Choi
and Jeong, 1998)€ 2T} W3y en, At A Ba (Kim,
1994 € 0.64~107.05 (HT 13.03) pgat/LETH ¥otoy) vz
B2 @ JeEhAT. AAY SFATLITEFL 1595~49.67
mg/g * dry, BT 29.16 mg/g * dry2 $9% (1862~4892, BF
3292 mg/g * dry, Choi and Jeong, 2001) E.tte RFtARE Choi
et al. (1997)0] @4t - AAG ZA)M Hg 1537~4348 (BT
2447 mg/g - dry) mg/g - dry B0 gten] JEFEz £ o 2
FF371EY 20my/gE 2AS}T 281 AEE ATIAA G
gtoy o2 A HEde 1 T o|RAN YA & ofnl

Eo] HAE 93Y ¥9 #HaEH 227} YAYNA Fo) ¥
AP £oz HdsY

o9 FDAYAE HF F239 A4%d #2 ot &7}
A9, =48 g, AgdAY, FAAY Fo2 Yred (US
FDA, 1995), $elued A= 8718194 sgate A4S 334
Qo2 AF £24 AFAYA AFHgeoz FIn dgG (&
ABEAARARTY, HFFIEE A138F, 19999.1).

o] ZAZAT ¢4 2 Y 5 dFTTE <3.03~1,600
MPN/100 mL (F%3 <30MPN/100 mL) 93, ¥¥A d3a2
<3.0~93 MPN/100 mL (F%3 <30MPN/100mL)Z2 %48 H
FANAGEHGY 72 dWATEH FEANEET 230
MPN/100 mL$} 43 MPN/100 mLol H]2 812 o, 71&& 293
T HEL 47 65% 9 38% 2 Vet =3 HF5o Aol
<3OMPN/100mLE 37}g e A7E #4712 HAFEA
gt oS fAIE] Y3t £ABYd BAL TAr & Aoz
wes Ao

A9 GAR ol A Salmonella sp.olYt Shigella sp.& 7
29A ggod WAFTIL E£YP #FFNA Escherichia
coli group® 619%, 1 Fo A AFH LYFE FAFATY
Escherichia coli type I (IMViC reaction +t--)o] A <] 50.2%
g AT AL AT AR 50} A5 Ewle) A
S NT YSE ¢ F YU WM FE A TR S
F98 A AY ol 8dl dF FH A/t LFHAG

(@) [e]3
L =

At FAEHY 5 £ AL g8 3433 HIFEE 54
I AAAEA TS ZAEHA o] %9 FAMNET HE 7| 2AE
g AFHaA A4,

Z2A10E AF R YT 59 FE 55~237C, B 149T,
ML THLS 120~155 HTE 140mg/L - dry, EE4LE
37~91, BF 68 mg/L, REF/1 AL 279~7.09, BT 465 pg-at/
L, 24HR1-& 039~0.57, B& 047 pg-at/L, chlorophyll-at 428~
9.66, B¢ 674mg/m® BAULH HEFEE 3008~3175 HH
308711

2D AR 99 A 59 0~15cmA FEHANLQTF
& 1595~3552 mg/g * dry, 3T &< 29.16 mg/g * dry°l A2, &3}
F4E 001~0.51 mg/g * dry, BT 0.15my/g - dry, ZEZFE
9.14~1348, BTFL 1077% 2 AU

At MR g 59 65%9 38%7F HF £EHY £
A 712 % total coliform group® fecal coliform group?] 7€ &
47 2389,

AT 8L Escherichia coli group®] 61.9% & J}A3 1L, 1
% type 1¢] 502%, Citrobacter freundii group®] 12.1%, Entero-
bacter aerogenes group®| 14.1%, 718 11.9% 9 si23tsicth. A3
TF FoAAM AEHYA 28559 FHRFUWEQ] Escherichia coli
type Lol A9 502%& AABA.
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