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FI1G. 1. Microbial changes during tiie decomposing process of organic
materials under submerged natwal condirion.

Tablel. Purification of polluted water, including organic materials. under natural biological process

Ammonia B.O.D.
ppm ppm
Heterotlophs growing stage Qver 5, 000 over 5, 000
After growih of photosynthetic bacteria 200~500 200~600
photoautotrophs growing stage 10~50 10~60
Table 2. Example of purification of waste solution from bean cake factory
Original Subernatant in Discharged
preciptation water
tank after PSB*
treatment
BOD (ppm) 11300 340 15
COD (ppm) 9800 270 17
Ss (ppm) 3930 23 5
Kjeldahl nitrogen (as N) (ppm) 3850 280 11
pH 6.4 7.8 7.2

*PSB: Photosynthetic bacteria
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Table 3. Source of waste materials purified by photosynthetic bacteria

Various kinds of microbial industry (beer, antibiotics, amino acids, nucleic acids, etc. fermentations)
Various kinds of chemical synthesizing industry (synthetic fibers, synthetic resins, chemical fertilizers,

chemicals, etc.)
Various kinds of food industry (canned, food, bottled food. cakes, miso, tofu, : bean cake, etc. )
petroleum industry

starch and wool industry

others: activated sludge, excrement, other organic materials

Table 4. Effect of photosynthetic bacteria on survival of young fry of crucian carps*

Survival numbers Survival ratio

after 1 month (%)
Control 2772 69.3
Treatment (with0.19% PSB cells)** 3860 96.5

*The experiment is carried out in a tank of 2 tons capacity with an initial number of 4000 fry.

**The PSB cells were obtained from waste treatment

plant of fish meat industy. The bacterial powder

contains only 50 per cont of PSB cells, the other half is made up of heterotrophic pactia (cont-

aminants).

Table 5. Effect of photosynthetic bacteria, on egg laying by hen

Total weight Average Average
Total number of  of eggs/6 number weight
eggs/6 months months (Kg) of eggs of egg
laid by (g)
200 birds
Control 24,408 1486.5 136+15 60.9£1.5
Treatment (+0.019%PSB*) 28,116 1729.1 15647 61.5£0.3

*photosynthetic bacteria

Table 6. Composition of general component of photosynthetic bacteria, chlorella, and

(g/100g dry weight)

Photosynthetic
bacteria Chlorella Yeast
Crude protein 60. 95 55.52 50.5
Crude fat 9.91 8.07 1.1
Soluble carbohydrates 20. 83 21.04 39.3
Crude fibre 2.92 12. 09 2.1
Ash 5.39 3.28 7.0

Photosynthetic bacteria: Rhodopseludmonas capsulata
Chlcrella: Chlorella vulgaris

Yeast: Saccharomyces anomalus
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FIG. 2.

Tabe 7. Amino acid composition of the cell hydrolysates of photosynthetic bacteria, chlorella and yeast
(g/100g dry weight)

photosynthetic*

bacteria Chlorella* Yeast*
Lysine 2.86 2.71 3.76
Histidine 1.25 1.06 0.90
Arginine 3.34 3.24 2.50
Aspartic acid 4.56 4.74 311
Threonine 2.70 2.28 2.65
Serine 1.68 2.12 2.75
Glutamic acid 5.34 4.62 6.21
Proline 2.80 2.12 1.77
Glycine 2.41 2.28 2.18
Alanine 4.65 2.98 2. 86
Valine 3.51 3.02 3.20
Methionine 1.58 0.27 0.51
Isoleucine '2.64 2. 44 2.63
Leucine 4.50 4.46 3.54
Tyrosine 1.71 0.96 1.30
Phenylalanine 2.60 2.65 2.20
Tryptophan 1.09 0.64 0.66
NH; 4.01 2.58 5.30

*Photosynthetic bacteria: Rhodopseudomonas capsulata

Chlorella vulagris
Yeast: Saccharomyces anomalus
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Table 8. Vitamins, pigments. and other elements
contents in photosynthetic bacterial cells
per 100g dry weight

Vitamin l ’ Element

%
| w1008 |

B, 3600 | N | 9.75
Be 3, 000 P 2.49
Folic acid 2, 000 K 0.21
B2 200-2, 000 Si0; 0.82
C 20, 000 Ca 0.87
D 10, 000L U. Na 0.31
E 31, 200 Fe 0.13

Mg 5.0
RNA 4.99% Mn 0.00
DNA 1.0% Cu 0.0021
Bacteriochle- 5.619% Zn 0.11
rophyll
C_arotenoid 4.17%
pigments
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