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Characterization of degradation of fish wastes using mixed microorganisms
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Abstract

Fifteen species of microorganisms were isolated from the intestines of fishes, fish feed, and ferment. Eleven
microorganisms except HY4, HY8, HY12, and TI¥13 were Gram-positive, and HY1, HY2, HY3, HY5 HY4, and HY7
produced lactic acid. The species of HY1, HY2, HY3, HY4, HY3, HY6, HY13, and HY14 showed some growth in the
medium containing 1% of NaCl. Except HY6, HY7, HY8, HY12 and HY5, 10 isolates had proteclytic activity, whereas
only HY13 and HY14 had lipase activity. From all the results four isolates (HY3, HY4, HY13 and HY14) were chosen
for the degradation of fish wastes. There was no mmtual inhibition among the microorganisms, and the optimum
temperature and pH for the growth of the mixed culture were found to be 32T and 7, respectively. Under the
optimum growth conditions the maximum optical density and the maximum specific growth rate were estimated to
be 2.35 and 046h", respectively. Major microorganisms in the mixed culture at the log-phase were HY3 and HY4,
which occupied 70%. The degrading efficlency of fish waste by the mixed microorganisms was 2.3 times higher,
compared to control. The total amount of free amino acids in the degraded products from fish wastes was 39g/100g
protein and little odor was produced by the mixed microorganisms after 48 hours.
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Table 1. Characteristics of isolated microorganisms
Characteristics . Lactate Growth at Proteolytic , . .
Catalase  Gram reaction . . Lipelytic activity
Isolates production 1% NaCl activity - :
HY1 + + + + +—+ -
HY2 - + + + ++ - -
HY3 + + + + R -
HY4 - - - + 4+t -
HY5 - - + + ++ = —
HY®6 - + + + - -
HY7 - + + - - -
HYS8 - — - - — —
HY¢9 -+ + - - + -
HY10 + + - - 4+t -
HY11 - -+ - - + -
HY12 - — — - — -
HY13 + — - + -+ + +
HY14 + + - + ++ +
HY15 + + — - - _

"The degree of proteclytic activity was: +, 0~20%; ++, 20~40%; +++, 40~60%; ++++, 60~80%; +++++, 50-~100%.
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Fig. 1. Photo of clear zone formed on the skim milk agar
medium by proteolytic activity of HY 13 (a) and
blue colonies formed on the spirit blue agar
medium by lipokytic activity of HY 15 {b).
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Fig. 2. Maximum ODep and Pme. of mixed microorgan-
isms at varions pHs in shaken fasks.
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Tig. 4. Growth curve of mixed microorganisms cultivated
in a shaken flask at 32°C and pH 7.
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Table 2. Changes in mass and pH of fish wastes during the
period of treatment by mixed microorganisms

Condition
Time Control Trea’fment by . mixed
(h} microorganisms

Dry weight (g) pH  Dry weight {(g) pH

0 63108 7 61x12 7
6 6.0=1.0 6.9 55+1.0 0.8
12 56+11.2 6.7 42305 6.2
24 5008 64 13101 52
36 42105 6.3 0.5£0.1 48
48 38205 6.2 03461 45

of wlete] oF 23n) wE RS dehlRlew, o
g7 B9 Hu Hs) 2Ag/hgith o zpelA]
R 097183 ol 2492 olF9 AFdx Fod
Fxee @A Balas g 98 213 [13,14], F444)7)
& W) EAac 47 —4 vl Age] mA H7bE s 4
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Table 3. The comparison of amounts of free amino acids
between the treated fish waste and control

Treatment
(g/100g protein)

Control

Free ami id
ree amino aci (/100 protein)

Arginine 0.008 (.005
Aspartic acid 0.028 0.045
Glutamic acid 0.019 0.037
Isoleucing 0.015 0.028
Leucine 0.024 0.044
NH; (.005 0.010
Phenylalanine 0.013 0.023
Methionine 0.007 0.012
Serine 0.024 0.051
Threonine 0.026 0.048
Tyrosine 0.008 0.026
Taurine 0.027 0.061
Total 0.204 0.390
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