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Sanitary Control of Aquarium Tank Water with U.V. Light

Seung-Tae CHOI, Mi-Yeon PARK and Dong-Suck CHANG
Department of Food Science and Technology, National Fisheries University of Pusan,
Nam-gu, Pusan 608, Korea

The purpose of this study is to develop a sanitary aquarium for the safety slices of raw fish by using
U.V. light. Water re-circulating system was composed of two tanks. One of the tanks (90X45X45cm
in size% was used for rearing fish and the other (90X45X45cm in size) with 37 pieces of corrugated
plastic plates was used for the growth of Nitrosomonas and Nitrobacter to remove ammonia from the
water. Consequently, bactericidal effects of U.V. light were examined under the controlled condition of
water with flow rate 730ml/sec (water flow thickness: 10mm), the width 41cm of water flow route, and
the distance 4.75 cm from the lamp to its water bottom, and U.V. light 75W (5 lamps). The water of
the aquarium tank will be theoretically circulated 1 cycle per 18 min.

In these conditions the bactericidal effect was 85 % just after passing through U.V. light and 3 log
cycle in aquarium tank water. The count of Vibrio parahaemolyticus just after irradiation was decreased
by about over than 3 log cycle.

Under the irradiation for 72 hours, viable cell counts in both skin and glll of fish reared were
decreased into about 2 log cycle, but there was no significant decrease in viscera. When the
temperature of the tank was controlled at about 20~23C under the same condition, viable cell counts
were reduced about 2 log cycle, and fecal coliforms were reduced about 1 log cycle and 3 log cycle
in Crassostrea gigas and Mytilus edulis, respectively.
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Fig. 1. View of re-circulating system for the
experiment.
A: Water tank for fish rearing,
B: Water tank for depuration.
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Table 1. Sterilization effect on bacterial count by U.V. light
. . Viable cell count/ml
Experimental Irradiation Reduced
condition dosage(W) trgggr(;lr:nt trfé{trﬁgnt &S
It 30 330 220 330
45 400 100 75.0
60 330 70 790
75 410 60 85.0
112 30 310 220 290
45 260 80 69.0
60 230 60 74.0
75 370 70 810

" Flow rate: 730 ml/sec
Thickness of water flow: 10 mm

2 Flow reat: 850

ml/sec

Thickness of water flow: 3.3 mm
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Fig. 2. Change of bacterial count in a re-circula-

tion system by U.V. light treatment (water
flow thickness: 10 mm, lamp: 75 W).
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Fig. 3. Change of bacterial count of Vibrio para-
haemolyticus in a re-circulating system by
U.V. light treatment (water flow thickness:
10 mm, lamp: 75 W).
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Fig. 4. Change of bacterial count of the viscera,
skin and gill of Stephanolepis cirrhiter and
Oplegnathus fasciatus reared in a re-cir-
culation system by U.V. light treatment
(w)ater flow thickness: 10 mm, lamp: 75
wW).
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Fig. 5a. Change of viable cell count of Mytilus
edulis and Crassostrea gigas reared in a
re-circulation system with U.V. light trea-
tment (water flow thickness: 10 mm,
lamp: 75 W).
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Fig. 5b. Change of fecal coliform MPNs of Myti-
lus edulis and Crassostrea gigas reared
in a re-circulation system with U.V. light
treatment (water flow thickness: 10 mm,
lamp: 75 W).
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Table 2. Change of water quality in a re-circulation system (Fig. 1) with biofilter

Days .. Desolved - NH:-N
Foowmow Umeow MR o o
trail PP (ppm) PP (ppm) PP PP
1 30 82 8.6 168.1 0.07 0.01 0.12
11 31 80 8.0 161.1 112 0.16 226
22 31 7.8 7.6 140.1 2.16 0.28 4.68
33 32 74 7.2 142.1 142 0.69 1426
42 33 7.2 7.1 140.1 0.28 0.09 21.68
54 34 7.1 7.0 138.1 0.26 0.62 22.62
64 4 7.0 7.1 130.0 0.28 0.68 25.68

Added fishes to the water tank were about 30 fishes whose individual weight were ranged from 20 to 41 g.
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