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ABSTRACT - The bacteriological and physiochemical analysis of sea water and sediments in Tongyeong harbor
was conducted to evaluate sanitary conditions. The samples were collected at 8 stations established once a month from
June, 2008 to May, 2009. During the study period, the range of temperature was from 6.7 to 25.2°C, transparency
ranged from 1.2 t0 2.6 m, chemical oxygen demand ranged from 1.90 to 2.92 mg/L, dissolved oxygen ranged from 6.2
to 10.5 mg/L, dissolved nitrogen ranged from 0.052 to 0.098 mg/L, phosphate ranged from 0.044 to 0.065 mg/L,
respectively. Seafood, if eaten raw, carries the risk of food poisoning. Seafood poisoning is ofien cause by pathogenic
microorganism originating from fecal contamination, such as Salmonella sp., Shigella sp. and norovirus. Fecal
coliforms are an important indicator of fecal contamination. Therefore, data on fecal coliform are very important for
evaluating the safety of fisheries in coastal areas. So, we investigated the sanitary indicate bacteria. The coliform
group and fecal coliform MPN's of sea water in Tongyeong harbor were ranged from < 1.8~22,000/100 mL (GM
164.9 MPN/100 mL) and < 1.8~7,900 MPN/100 mL (GM 33.7 MPN/100 mL), respectively. Total coliform were
detected 97.0% in 96 of samples and 68.9% of total coliforms were fecal coliforms. These results similar to another
seawater detection ratio of total coloforms and fecal coliforms. The Vibrios was isolated and identified with VITEK
system. Four hundred eighty strains that were obtained from sea water samples in Tongyeong harbor Detection ratio
Vibrio alginolyticus, 34.2%, Vibrio parahaemolyticus, 13.8%, Vibrio vulnificus 10.0%, and V. mimicus 12.5% respec-
tively. Vibrio cholerae O1, was not detected. During the study period, the ranges of water content, ignition loss, COD,
and acid volatile sulfates in sediments in Tongyeoung harbor were 41.0~57.4%, 7.8~10.5%, 6.51~9.30 mg/g,
0.04~0.09 mg/g, respectively. Heavy metals in sediment of Tongyeoung harbor were Cd, 0.10 = 0.05; Cu, 4.79 + 8.20;
As, 1.95+0.17; Hg, 0.10 £ 0.07; Cr*, 0.34 £ 0.12; Zn, 125.33 + 16.40; Ni, 16.43 = 1.93 mg/ke.
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Fig. 1. Location of sampling stations in Tongyeoung harbor, Gyeong-Nam, Korea.
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Table 1. The mean values of physiochemical water quality in Tongyeong harbor each month, Gyeong-Nam, Korea, June 2008 - May

2009

Date Temp. (°C) pH Trans. (m) SS(mg/L) COD(mgL) DO (mgL) Sal. (%)

08'Jun. 20.7 7.36 1.2 415 2.16 436 318
Jul. 23.7 7.50 1.6 416 248 8.28 323
Aug. 243 7.30 2.0 39.4 2.54 4.86 32.0
Sep. 252 7.56 2.0 38.2 2.22 7.56 322
Oct. 19.6 7.89 1.8 3738 2.92 4.62 322
Nov. 17.8 7.71 1.8 35.7 2.44 7.13 31.8
Dec. 114 7.90 2.6 33.3 2.84 7.41 316

09'7an. 6.7 8.29 2.6 30.9 2.34 8.27 33.1
Feb. 9.9 7.94 2.6 31.1 1.90 8.46 32.7
Mar. 14.2 8.35 1.6 376 2.36 5.63 32.8
Apl. 13.8 8.32 1.5 36.6 249 6.48 324
May. 17.2 8.35 2.0 34.9 2.92 7.04 324

Over all 174+577  7.87+041 1.9+ 0.46 367+500  236+080  6.67+154  322:0.64
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Table 2. The mean values of physiochemical water quality in Tongyeong harbor each stations, Gyeong-Nam, Korea, 2008-2009

Date Temp. (°C) pH Trans. (m) SS (mg/l.) COD(mg/L) DO (mg/L) Sal. (%e) TBT
St. 1 17.4 7.75 23 38.4 2.46 6.54 31.8 N.D.
St.2 17.2 7.83 2.0 354 2.25 6.51 32.1 N.D.
St. 3 16.9 7.85 1.9 37.5 2.85 6.74 324 N.D.
St. 4 17.0 7.85 1.6 38.0 241 6.93 322 N.D.
St. 5 17.0 7.88 1.6 38.0 2.80 6.61 32.5 N.D.
St. 6 17.0 7.93 1.6 350 237 6.47 323 N.D.
St. 7 17.1 7.95 21 352 2.56 6.70 325 ND.
St. 8 17.0 7.94 2.1 35.1 2.23 6.90 323 N.D.
Over all 17.0+5.77 7.87+041 1.9+027 366+500 249+0.80 6.67+1.54 323+0.64 N.D.

Table 3. The result of bacteriological examination of seawater in Tongyeong harbor, Gyeong-Nam, Korea, 2008-2009

Coliform group (MPN/100 mL) Fecal coliform (MPN/100 mL)
Date No. of Samples
Range GM! %, > 230 Range GM %, > 43

'08 Jun. 4.5-7,900 169.5 37.5 4.5-7,900 101.6 62.5 8
Jul. 14-3,300 184.6 50.0 2.0-1,100 511 50.0 8
Aug. 220-4,900 890.4 875 17-1,700 182.8 87.5 8
Sep. 23-3,300 173.8 250 2.0-220 41.0 62.5 8
Oct. 40-1,300 420.3 75.0 11-490 94.7 87.5 8
Nov. <1.8-490 69.4 12.5 <1.8-79 4.6 12.5 8
Dec. <1.8-79 14.6 0.0 <1.8-49 7.1 12.5 8
'09 Jan. 13-700 186.0 50.0 < 1.8-280 24.3 37.5 8
Feb. 130-7,900 1,402.8 87.5 22-1,300 2799 87.5 8
Mar. 6.1-22,000 54.2 12.5 < 1.8-26 6.1 0.0 8
Apl. 4.5-1,300 95.7 12.5 <1.8-130 12.8 12.5 8
May. 33-790 1448 250 4.5-130 338 62.5 8
Over all < 1.8-22,000 164.9 39.6 <1.8-7,900 33.7 479 96

'GM:Geometric mean
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Table 4. The result of bacteriological examination of seawater in Tongyeong harbor, Gyeong-Nam, Korea, June 2008 - May 2009

Coliform group (MPN/100 mL)

Fecal coliform (MPN/100 mL)

Station No. of Samples
Range GM' %, > 230 Range GM %, > 43

St. 1 14.0-7,900 2384 41.7 6.8-7,900 90.1 66.7 12
St. 2 9.3-2,300 168.7 25.0 2.0-790 444 58.3 12
St. 3 <1.8-22,000 184.9 41.7 <1.8-280 334 50.0 12
St. 4 6.1-1,300 95.4 333 <1.8-280 179 25.0 12
St. 5 4.5-2,300 132.8 41.7 < 1.8-490 25.0 50.0 12
St. 6 < 1.8-7,900 302.2 50.0 <1.8-1,100 443 50.0 12
St. 7 4.5-1,300 80.4 333 < 1.8-130 134 333 12
St. 8 13-4,900 238.0 50.0 < 1.8-1,700 47.6 50.0 12

Over all <1.8-22,000 164.9 39.6 < 1.8-7,900 33.75 479 96

'GM:Geometric mean
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Table 6. The mean value of chemical oxygen demand (COD), acid
volatile sulfide (AVS) and ignition loss (IL) in the sediment in
Tongyeong harbor, Gyeong-Nam, Korea, June 2008 - May 2009

Water IL (%) COD AVS
Station content (%) (mg/g) (mg/g)
means means means means
St 1 57.40 9.61 6.51 0.08
St.2 50.97 8.63 7.88 0.04
St. 3 49.11 7.76 9.30 0.05
St. 4 41.04 6.76 8.26 0.09
St. 5 56.31 1023 7.75 0.09
St. 6 55.09 1046 6.26 0.08
St.7 54.23 10.43 8.71 0.07
St. 8 56.86 9.70 6.48 0.08
Means 56.63+551 920+1.36 7.64+1.13 0.07+0.02
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Table 5. Monthly variation of detection ratio of pathogenic vibrios from seawater in Tongyeong harbor, Gyeong-Nam, Korea, 2008

L Jun. Jul. Avug. Sep. Oct. Now. Total(%)
Vibrios
P/N! P/N P/N P/N P/N P/N P/N

V. parahaemolyticus 5/40 8/40 11/40 6/40 3/40 0/40 33(13.8)
V. vulnificus 2/40 6/40 8/40 6/40 2/46 0/40 24(10.0)
V. cholerae non-O1 0/40 0/40 0/40 0/40 0/40 0/40 0(0.0)
V. mimicus 11/40 5/40 6/40 5/40 2/40 1/40 30(12.5)
V. alginolyticus 21/40 18/40 15/40 16/40 10/40 2/40 82(34.2)

P/T': Number of positive strains/Number of tested strains
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Table 7. The content of heavy metal in the sediment at Tongyeong harbor, Gyeong-Nam, Korea, 2008-2009 for each statons

. Heavy metal (mg/kg)
Station -
Cd Cu As Hg Ccr™ Zn Ni
St. 1 0.11 24.69 1.84 0.10 0.26 121.95 15.33
St.2 0.16 2.13 1.89 0.07 0.29 121.00 13.49
St. 3 0.09 3.08 1.72 0.08 0.32 130.25 14.29
St. 4 0.12 1.36 2.16 0.06 0.43 127.45 16.57
St. 5 0.07 0.72 1.84 0.09 0.68 118.15 17.44
St. 6 0.19 5.29 2.21 0.28 0.14 162.10 18.90
St. 7 0.03 0.62 1.93 0.06 0.52 110.60 18.47
St. 8 0.06 0.45 2.01 0.06 0.41 111.10 16.94
Min 0.03 0.45 1.72 0.06 0.14 110.60 13.49
Max 0.19 24.69 221 0.28 0.68 162.10 18.50
Means 0.10+£0.05 479+ 8.20 1.95+0.17 0.10 £ 0.07 034+0.12 12533+1640 1643+1.93

Table 8. The result of bacteriological examination in seawater tank at restaurant specializing in sliced raw fish around Tongyeong harbor,

Gyeong-Nam, Korea, 2008-2009 for each month

Date A B C D E
TC! FC? TC FC TC FC TC FC TC 'FC
'08 Jun. 27 7.8 21 17 33 14 490 130 6.8 4.5
Jul. 49 23 110 79 130 79 350 79 240 49
Aug. 170 26 220 78 330 110 790 110 110 70
Sep. 49 7.8 33 9.2 11 93 17 6.8 14 <1.8
Oct. 45 <1.8 6.8 <18 9.3 <1.8 6.8 <18 <1.8 <1.8
Now. 2.0 <1.8 4.0 <18 6.8 <1.8 7.8 <1.8 <1.8 <1.8
Dec. 2.0 <18 <1.8 <1.8 2.0 <18 4.5 <18 <18 <1.8
'09 Jan. <1.8 <1.8 <1.8 <1.8 <18 <1.8 <1.8 <1.8 <1.8 <1.8
Feb. <1.8 <1.8 <1.8 <1.8 <18 <1.8 <1.8 <1.8 <1.8 <18
Mar. 6.8 2.0 2.0 <1.8 2.0 <18 21 2.0 <1.8 <1.8
Apl. 6.8 4.0 14 11 14 4.0 110 64 <1.8 <1.8
May. 11 7.8 23 11 17 6.8 21 9.3 4.0 2.0
Mean 27.6 7.2 36.6 18.0 46.5 194 151.8 34.1 322 11.6

TC': Total coliform ; FC?: Fecal coliform
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