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A View of Soil Microbial Contamination on the Three Sandy
Beaches in Busan
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Abstract - Bacterial contamination of beach sand was examined in April, June, July, and August.
Twenty four topsoil and subsoil samplesweretaken from the 1 m and 5m points from the coastline
in three Busan beaches(Haeundae, Gwanganli, and Songjeong). The 5m points from the coastline
showed higher coliform contamination than 1 m points. July showed the highest bacterial contami-
nation on beaches among surveyed months. Coliform contamination in the subsoil was higher than
that of the topsoil. The bacterial contamination of 5m points of topsoil and subsoil in June except
the Songjeong Beach was higher than those of July and August. We investigated Staphylococcus
aureus, Vibrio parahaemolyticus, Vibrio vulnificus, Vibrio cholerae, and Bacillus cereus. Only B.
cereus was detected at the beach in August. Although microbiological pollution of the Gwanganli
Beach was the highest among three Busan beaches, the degree of contamination was not high
compared to those of other countries. However, sandy soil management in public beach for patho-
genic microorganismsis needed.
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Table 1. The collection sites and depths of soil
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Codes Collection sites

Plot (depth)

Gwangan-1
(in front of WHO)

Gwangan-2 Left side of sea bathing at Gwangan-dong
(in front of Hotel Homerous)

Haeundae-1 Right side of sea bathing at Haeundae
(in front of Harbor Town)

Haeundae-2 Left side of seabathing at Haeundae
(in front of Hotel Novotel)

Songjeong-1 Right side of sea bathing at Songjeong-dong
(infront of KT Submarine)

Songjeong-2 Left side of sea bathing at Songjeong-dong

Right side of sea bathing at Gwangan-dong

1 m from coastline (topsoil, subsoil) and
5m from coastline (topsoil, subsoil)

(in front of the School with experiencing wind-surfing)
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I (Vibrio parahaemolyticus), v] ¥ 2] ¢ 3| & =4 (Vibrio
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Table 2. Coliform assessment of sedimentsin three beachesin Busan
(unit: X 10CFU g%).

Summer

Area Plot  Soil  April
June July August

Topsoil 68 758 5920 135 1720

1M Subsoil 43 145 1955 80 556
Gwangan-1
5m Topsoil 5,26 1250 56582 355 14678
Subsoil - 315 1720 325 590
im Top 72 845 4605 135 1414
Subsoil 36 227 1662 80 501
Gwangan-2
5m Top 4,58 1380 35064 422 9331
Subsoil 1,95 527 11215 368 3076
im Topsoil 4 69 800 95 242
Subsoil - 50 120 160 83
Haeundae-1 -
5m Topsoil 34 3560 5417 1196 2552
Subsoil — 615 3150 669 1109
1m Top 6 55 800 95 239
Subsoil 3 27 120 160 77
Haeundae-2
5m Top 30 2250 33612 1056 9237
Subsoil 8 743 16230 550 4383
im Topsoil 3 32 180 141 89
. Subsoil - 13 180 160 89
Songjeong-1
5m Topsoil 38 2800 47500 248 12646
Subsoil 35 175 1308 595 528
im Top 2 29 260 258 137
. Subsoil 1 12 150 170 83
Songjeong-2
5m Top 356 265 28900 387 7477
Subsoil 288 145 898 265 399
1m Top 25 297 2094 143 6, 40
Subsoil 14 79 698 135 231
Mean

Top 240 1918 34513 610 9320

5M oibsoil 88 420 5754 462 1680
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Table 3. Microbiological assessment of sediments in three beaches
in Busan (unit: x 10MPN 100 mL-1).

Summer

Area Plot  Soil  April
June July August

1im Topsoil 12 120 - - 40
Subsoil 2 4 - - 1
Gwangan-1
5m Topsoil 5 8000 38 43 2694
Subsoil - 2 1 - 1
m Top 9 57 2 - 20
Subsoil 3 12 4 - 4
Gwangan-2
5m Top 26 36 4 200 20
Subsoil 1 4 4 0.3 3
1m Topsoil  — 4 8 75 7
Subsoil - 2 - - 0.7
Haeundae-1
5m Topsoil 5 L - 8
Subsoil 19 22 27 27 25
Top - 4 8 8 7
M Sbsoil - 2 - - 1
Haeundae-2
5m Top 3 16 14 12 14
Subsoil 2 5 - - 12
Topsoil - - - - -
_ M Sbsoil - S - -
Songjeong-1
5m Topsoil  — - 04 - 0.1
Subsoil 22 - - - -
Top - - - - -
_ M Shbsoil - - - - -
Songjeong-2
5m Top 1 - 2 - 0.1
Subsoil - - - - -
1m Top 17 30 30 30 12
Subsoil 1 3 1 0.0 1
Mean
5m Top 7 1346 90 120 456
Subsoil 8 5 50 50 7
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Staphylococcus  Vibrio Vibrio Bacillus Vibrio
Spp. vulnificus  cholerae cereus parahaemolyticus

Fig. 1. Median values 100 mL 2 of the bacterial densities in samples
of beach sands.
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njHe] e Fuk dubH o g

AEHA &gt ovt S 2= TS
Saphylococcus spp.= HlFE-
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et al. 2005; Kleinheinz et al. 2006; Bonilla et al. 2007;
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