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Dynamic Studies on the Process of the Biological Denitrification

1. Variation of Bacterial Flora in the Waste Water Treatment of Fish Meat Paste Plant

Suk U SHIN

Department of Food Science, National Fisheries Technical College
Yeosu, Korea

This study was attempted to investigate variation of the bacterial flora in waste water treatment

of fish meat paste plant by batch and continuous culture.

The results of the experiment are as follows:

1. The removal rate of BOD in waste water treatment by activated sludge of continuous culture
was above 90%.

2. In the .process of nitric acidification of protein waste water, NH,~N and NO,-N increased untill
the lapse of 48 hours from culture, but NO;-N showed little change.

3. In activated sludge obtained from acclimation by batch culture for 10 days, bacteria good in
capacity of nitric acidification were not appeared.

4. Among 120 strains of isolated bacteria, the most predominantly appeared bacterial flora were

Enterobacteriaceae (28%) and Psewdomonas spp.(25%).

which ammonia originates in abundance, Psexdomonas spp. was decreased but Enterobacteriaceae

In the latter term of aeration during

was increased. v
5. Fifty percent of the isolated strains were able to grow in 0%, 3% NaCl and 75% artificial
sea water, Therefore, it is suggested that sea water can be used as dilution water instead of tap

water during the treatment of waste water.
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Fig. 1. Diagram of aeration tank (A) and sediment tank (B) used for experiment

a: aeration equipment
b: water temperature guage
c: chemical pump

d, e, f and g: acril plates for precipitating effectively or preventing over flow blowhole

— 399 —



[ 55

Gram negative rods

| | |
Motile or

Motile Motile or Nonmotile Nonmotile
nonmotile Nonmotile
Kovacs oxidase Kovacs oxidase
positive negative
No pigment No pigment  Yellow or orange Short rod or
. | pigment pear shaped
Catalase positive Catalase positive |
| ]
Reaction in High Fermentative in High Reproduce by
& Leifson’s & Leifson’s medium budding
medium Acid and gas from glucose l
Nitrate reduction Kovacs oxidase
positive positive
Enterobacteriaceae
. Oxidize nitrite
Penicillin sensitivity to nitrate
Oxidative on Fermentative (31.U/mib)
no acid Kovacs oxidase
_— L » I
Acid but no gas Acid and gas Positive Negative
from glcose from glucose
|
Pseudomonas Vibrio Aeromonas  Moraxella Acinetobacter Flavobacterium- Nitrobacter

cytophage

Fig. 2. A scheme for the identification of gram negative rod bacteria isolated from waste water

treatment of fish meat paste
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Table 1. Analytical values of fish meat

paste waste water (unit: ppm)
Analytical values
Assay Hairtail Filefish
COD 540 1,600
BOD 1,380 3,840
SS 1,528 24,216
NH;—N 24 56
NO,—N 1.4 16.0
NO;—N 1.2 7.5
n-Hexane 147 1,985
Cl- 60 620
Protein 1,100 14,100
Fat 147 7
Reducing sugar 67 85
Alkalinity 60 198
FEARSe #Axld 114 BOD7} 3,840 ppm,

SS 7} 24,216 ppm, BEEo] 14,000ppm &2 2z
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Fig. 3. Time course of BOD, COD and nitrogen
compounds according to waste water
treatment of fish meat paste used hairtail
in batch culture
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Fig. 4. Time course of BOD, COD and nitrogen
compounds according to waste water
treatment of fish meat paste used filefish
in bacth culture
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Table 2. Bacterial and coliform counts according to aeration time in waste water treatment
of fish meat paste plant by activated sludge

compounds according to waste water tre-
atment of fish meat paste used file fish
in continuous culture

Fenmentation Bacterial Aeration time (hour)
type sp. 0 12 21 36 48 72

Batch culture Hairtail bacterial count/m! 7.2X10* 6.0X10% 2.4X107 2.0X107 2.7X107 4.4X10°8
coliform count/m! 1.2X102 1.0X10* 7.9X10%5 1.2X10° 1.8X10* 2.4X103
Filefish bacterial count/m! 8.0X105 3.2X105 1.1X107 3.0X107 2.4X107 4.2X103
coliform count/m/ 1.5X10%2 2.1X10* 8.2X10° 2.0X10° 1.6X105 3.5X10°
Coutinuous Filefish bacterial count/m! 1.9X105 2.2X10® 2.5X107 3.6X107 3. SX 107 1.3X107
culture coliform count/m! 2.0X102 4.3X10* 3.8X105 2.7X10° 2.8X10° 4.4X10°
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3. Distribution of organisms isolated from waste water treatment of fish meat paste

Fermentation type Batch culture Continuous
Sample Hairtail Filefish _ouure
Filefish Total Percentage
Genus Aeration time 0 24 36 48 0 24 160 240 0 79
Pseudomonas 6 7 i 4 8 4 0 0 3 1 34 28
Vibrio 0 0 1 2 0 1 0 0 0 1 5 4
Acinetobacter 1 2 1 0 0 0 0 2 3 0 9 7
Morazxella 2 1 2 0 0 0 0 0 1 0 6 5
Aeromonas 0 0 0 1 0 0 0 0 1 9 11 9
Enterobacteriaceae 1 0 3 3 0 4 7 5 1 6 30 23
Flavobacterium cytophage 0 0 0 0 0 0 0 0 6 2 8 3
Nitrobacter 0 0 0 0 0 0 0 0 0 6 6 5
Not determined 0 0 2 0 2 1 0 3 3 0 11 9
No. of strains 40 37 43 120 100

Table 4
paste plant

. Salt tolerance of 12) strains isolated from waste water treatment of fish meat

Concentration of NaCl(%) 0 3 75*% grown at 0 & 3,

not at 75
No. of strains 91 74 82 2
Ratio to 120 strains(%) 75 62 68 0.2

grown at 0 & 75, grown at 3 & 75, grown at 0,

not at 3 not at 0 3&75
4 8 60
0.3 0.6 50

*concentration (9) of artificial sea water
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