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Diurnal Fluctuations of Saprophytic Bacterial Distribution and
Their Extracellular Enzyme Activities in the Overlying Waters
of Sediment of the Yellow Sea near Daesan, Korea
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ABSTRACT

As a part of studying the function and structure of the mudflat environment of the Yellow Sea,
seawater samples in the overlying waters of sediment near Daesan were collected every hour on
March 29 (spring tides) and on April 5 (neap tides), 1995 to study the diurnal distribution of
aerobic saprophytic bacteria and their extracellular enzyme activities. The diurnal distribution of
aerobic saprophytic bacteria ranged from 1.0 X 102 to 7.07 X 10° cfu /ml at spring tides and from
1.0 X 10% to 8.3 X 10° cfu /ml at neap tides. The diurnal variations of aerobic saprophytes at the
surface waters were greater than those of middle and bottom waters, However, the diurnal fluctu-
ation of saprophyte numbers at spring tides showed no significant difference compared with that
at neap tides. The numbers of three physiological groups of aerobic bacteria (proteolytic, lipolytic
and amylolytic bacteria) at the surface waters during spring and neap tides were lower than those
at the middle and bottom waters. The diurnal variations of five extracellular enzyme activities at
the surface waters during the survey period showed lower values than those at the middle and
bottom waters, Among the measured extracellular enzyme activities, phosphatase showed the
highest. However, the activities of amylase, chitinase and cellulase showed a similar tendency.
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Fig. 1. A map showing the sampling site.

Table 1. Sampling times during spring tides
(March 29, 1994) and neap tides (April

5, 1994)

Sample No. Spring tide Neap tide
1 09:05 07:45
2 10:10 08:45
3 11:10 09:45
4 12:10 10:45
5 13:10 11:45
6 14:10 12:45
7 16:40 13:45
8 17:40 14:45
9 18:40 15:45

10 19:40 16:45
11 NM* 17:45
12 NM 18:45
13 NM 19:45

* NM: Not measured.
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Table 2. Fluorogenic substrates used in this study
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Substrate

Tested enzyme

4-methylumbelliferyl-N-acetyl-£#-D-glucosaminide
4-methylumbelliferyl-butyrate
4-methylumbelliferyl-phosphate
4-methylumbelliferyl-a-D-glucoside
4-methylumbelliferyl-8-D-cellobiopyranoside

N-acetyl-8-D-glucosaminidase (chitinase)
lipase

phosphatase

amylase

cellulase
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Fig. 2. A standard curve for the detemination of extracellular enzyme activities.
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Fig. 3. A diurnal fluctuation of heterotrophic marine bacterial population densities near Daesan of the
Yellow Sea. A : the spring tide (March 29, 1995). B : the neap tide (April 5, 1995).
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Fig. 4. A diurnal fluctuation of proteolytic (A), lipolytic (B), amylolytic (C) bacterial population
densities during spring tide on March and neap tide on April near Daesan of the Yellow Sea.
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Fig. 5. A diurnal fluctuation of glucosidase (A), chitinase (B), and cellulase (C) during spring tide on
March and neap tide on April near Daesan of the Yellow Sea.
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Fig. 6. A diurnal fluctuation of phosphatase (A) and lipase (B) during spring tide on March and neap
tide on April near Daesan of the Yellow Sea.
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