The Egyptian Journal of Hospital Medicine Vol., 4 : 114 -119 September 2001

I.S.S.N: 12084

Bacterial Number, Heterotrophy and Extra Cellular Enzyme
Activity in the Sea Water of Alexandria Harbour, Egypt

Eman I. Siam
Assistant Professor in Marine Environmental Protection Programme
Arab Academy for Science and Technology and Maritime Transport

Abstract

To study the structure and function of bacterial population in Alexandria harbour
which is located between 29° 50" - 29° 53" longitude E and 13° 9* - 31° 12" latitude N.
Eight sampling station were chosen. Samples were collected from surface and bottom
sea water during 2001-2002.

The number of total bacterial in sea water was between 2.3 x 10* cells / ml and 1.4
x 10° cells / ml and the total saprophytic bacteria was significantly law with regard to
the total bacterial number. Turnover times of glucose and leucine were extremely
variable depending on the sampling station and the water depth.

In deep sea water the enzyme activity of a a-glycosidase N-acetyl, B-
glucosaminidase and amino peptidase of the slow growing bacterial population were
higher then those of the fast growing bacterial population, B- glycosidase activities,
however, were higher in the fast6 growing bacterial population.

Introduction

Bacterial heterotrophy was consid -
ered negligible in sea water, but now, it
is starting to appear an important
pathway of secondary food chain
production. Detrital material particu -
larly that are derived from tiny
crustaceans appears to enter the food
chain at different trophic levels
(Vincent 1998). Bacteria in seawater
exhibit a number of interesting prope -
rties and additionally play an essential
role in the cycling of nutrient (Nessim
1990). The Mediterranean Sea is an area
of outstanding scientific interest and the
bacterial load in its water varies
according to factors like sewage dispo -
sal and maritime activities.

From this view, this study was
carried out to show the structure and
function of bacterial population in the
Egyptian Mediterranean waters.

Area of Investigation

The western harbour lies between

29° 50" - 29° 53" longitude E and 13° 9
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- 31° 12" latitude N and occupies an
area of about 1862 ha., the harbour is
shallow (water max. depth of about 16
m.) and opens to the sea by a narrow
canal called "El-Boughaz" (Figure 1).

Waryut Lake

(B)
Figure (1): Western harbour of Alexandria
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In addition to the pollution which
can result from different shipping
activities, e.g. cargo, tankers and passé -
ngers ships the marine environment and
biota of the harbour could also be
subjected to other different types of
pollutants, i.e. industrial, agricultural
and domestic effluents from the
following sources:

1. El-Noubaria Canal, which passes
across lake Maryout discharges
9000 cubic meters daily of fresh
waters, loaded with suspended subs
-tances (Shriadah & Taijel 1992);

2. Several outfalls, at El-mahmoudia
Canal which introduces remarkable
amounts of untreated domestic
wastes; and

3. El-Mex pumping station which
discharges 6 million cubic meters
daily of polluted brackish waters
(Abdel Aziz 1997).

Materials and Methods

Surface and bottom sea water
samples were collected during day time
at one meter depth and at (about ten
meters depth) water layer from eight
stations in the western harbour (Figure
1) seasonally during 2001-2002 in
sterile two liter screw capped bottles.

To estimate total bacterial cell
number's epifluorescent microscopic
method was used (Zimmer Mann 1977,
Pomroy 1984).

To enumerate total saprophytic
bacterial number, the membrane filter
method (pore size: 0.45 m®) and plate
count method with Zobell 2216 E Agar
meridian was used.
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Zobell Agar plates were incubated
at 8°C for 15 days. The extra cellular
enzyme activities of X and B-
glucosidease, N-acetyl, B-gluco-sami -
nidase and amino peptidase were
determinated by the method described
by KIM and Hoppe (1986). For the
assessment of microbial activity,
turnover time was measured by the
method described by Gocke, et.al
(1990) using '*C-glucose and C"
leucine as substrates.

Results & Discussion

Table (1) and Figure (1) show the
number of total bacterial and total
saprophytes in each station of
Alexandria western harbour at both
surface and bottom seawater. The num -
ber of total bacterial cells varied from
2.3x10* cells/ml to 1.4x10° cells/ml. In
most stations the total cell number in
the surface water layer was higher than
that in the near bottom layer. This
difference may be due to the high
amount of nutrients in the surface sea
water which support bacterial growth

The total cell number obtained in
the present investigation was found to
be similar to that reported by Hanson
et.al (1993) for the Antarctic waters
with values ranging between 1x10* and
2x10° cells/ml.

Table (1) and Figure (2) show the
fluctuation of total saprophytic bacteria
number between 0.5 x 10* and 1.5 x 10°
CFU/l during the sampling period.
These counts are similar to that reported
for the eastern harbour in 1995 by Siam
(1998). When compared with the total
bacterial number the saprophyte number
was extremely low.
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Table (1): Number of total and saprophyte bacteria in Mediterranean Sea Water
collected from eight stations of western harbour in Alexandria

Station Sampling Total bacteria number x10* Total saprophyte bacteria number
No. Depth cells/ml x10° CFU/
1 S 13.6 — 31
B 8.3 11
2 S 7.5 24
B 11.3 29
3 S 6.1 15
B 2.3- 0.5-
4 S 8.0 24
B 5.8 8.5
5 S 5.6 29
B 6.6 21
6 S 9.8 11
B 8.2 1.5-
7 S 7.0 30
B 4.9 3.5
8 S 10.5 25
B 8.1 30
S: surface water sample CFU: colony forming unit
B: bottom water sample
35
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Figure (2)

The turnover times for glucose
and leucine in seawater samples from
the Alexandria harbour are given in
table (2). These values were in the range
of 41.3 — 2093.7 hours and 55.8 — 979.9
hours, respectively and varied depend -
ing on the sampling station and depth.

Figure (3) shows that the turnover
time of glucose in surface sea water in

station 4, 6, 7 and 8 were higher then
the turnover times of the near bottom
water samples, it also shows that the
turnover times of leucine were signify -
cantly shorter than those of glucose
indication that leucine could be taken up
and remineralized faster than glucose in
the water column of the Alexandria
western harbour.
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Table (2): Turnover time of glucose and leucine in seawater samples from the

Alexandria western harbour

Station No. Sampling Depth Glucose (h) Leucine (h)
1 S 1121 92.3
B 170.1 235.5
2 S 88.9 62.3
B 664.6 495.1
3 S 90.7 62.3
B 2121 192.8
4 S 2145 82.6
B 167.6 110.2
5 S 178.2 84.2
B 530.9 294.6
6 S 1291.8 816.6
B 1168.2 979.9
7 S 2093.7 687.7
B 41.3 55.8
8 S 138.2 713
B 105.6 522

Water temperature is not likely to
play an important role for the spatial
distribution of heterotrophic bacteria
potential as long as it remains unflactu -
ated in Alexandria western harbour
(Tayel, 1997). Under this circumstance,
the effect of total bacterial cell number
and its metabolic activity (active or
dormant) together with the concentrati -
on of organic nutrients on total heterot -
rophic potential may become dominant.
Table (3) shows the percentage of
colonies which specified enzyme activ -
ities to total colonies during different
incubation periods of water samples
collected at eight stations in Alexandria
western harbour. The bacteria forming
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colonies within 5 days were classified
as the fast growing population and those
growing to colonies after 6 days of inc -
ubation as the slow growing population.

The enzyme activities of a-glyco -
sidase, N-acetyl, B-glucosaminidase and
aminopeptidase in the fast growing
population were higher compared with
those in the slow growing population.

In case of B-glycosidase activities,
however, a reverse result was obtained
with an implication that the slow
growing bacterial population can play a
major role for cellulose decomposition
in the deep water environment of
Alexandria western harbour.
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Table (3): Percentage of positive bacterial colonies showing enzyme activities to total
colonies during different incubation periods from near bottom (about10
meters depth) seawater samples in the western harbour

Station a-glucosidase B-glucosidase N-acetyl, B- Aminopeptidase
glucosaminidase
Within | Within | Total | Within | Within | Total | Within | Within | Total | Within | Within | Total
0-5 6-15 | period 0-5 6-15 | period 0-5 6-15 | period 0-5 6-15 | period
days days days days days days days days
1 59 64 62 0 47 25 17 5 11 96 79 86
2 96 50 78 0 25 7 0 0 0 100 63 90
3 86 70 82 0 33 16 5 0 4 100 87 94
4 71 63 69 0 30 8 0 0 0 100 7 93
5 96 78 91 2 5 3 0 0 0 62 64 63
6 100 0 98 0 0 0 5 0 4 75 0 67
7 21 10 17 2 7 3 68 32 56 76 50 66
8 100 63 83 0 14 5 55 17 49 63 33 56
Average | 78.62 | 49.75 | 72.5 0.5 20.13 8.4 18.8 6.75 15.5 84 56.6 76.9
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