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Table 5 Characteristics of wastewater from different sources

34

Parameter Mean * SD.
Tuna condensate

pH 6.5
COD (mg/l) 34,240 £ 856
Total nitrogen (mg/l) 1,278.716.6

Total solid (mg/l)

Latex concentrate effluent
pH

COD (mg/l)

Total nitrogen (mg/l)

Total solid (mg/l)

Shrimp farm Wastewater
pH

COD (mg/l)

Total nitrogen (mg/l)

Total solid (mg/l)

33,270+ 163.3

7.2
10,752 * 153.6
5227 £13.2

753+ 22

7.0
1352+ 4.4
299 27

184 +13

'Mean = standard deviation of three replications.
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Fig. 3 Comparison on growth and treatment of tuna condensate (pH 7) of 5 strains of photosynthetic

bacteria cultivation under anaerobic-light (3,000 lux) at room temperature.
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Fig. 4 Comparison on growth and treatment of tuna condensate (pH 7) of 5 strains of photosynthetic

bacteria cultivation under aerobic-dark (200 rpm) at room temperature.
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Fig. 5 Comparison on growth and treatment of latex concentrate effluent (pH 7) of 5 strains of

photosynthetic bacteria cultivation under anaerobic-light (3,000 lux) at room temperature.
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Fig. 6 Comparison on growth and treatment of latex concentrate effluent (pH 7) of 5 strains of

photosynthetic bacteria cultivation under aerobic-dark (200 rpm) at room temperature.
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Fig. 7 Comparison on growth and treatment of shrimp farm wastewater (pH 7) of 5 strains of

photosynthetic bacteria cultivation under anaerobic-light (3,000 lux) at room temperature.
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Fig. 8 Comparison on growth and treatment of shrimp farm wastewater (pH 7) of 5 strains of

photosynthetic bacteria cultivation under aerobic-dark (200 rpm) at room temperature.
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Table 6 Effect of wastewater sources (pH 7) on growth and treatment by five strains of halotolerant photosynthetic bacteria under anaerobic-light

(3,000 lux) condition at room temperature for120 hours.

Sources strains Final pH DCW (g/l) COD( mg/l) %COD removal TKN (mg/l) %TKN removal

Tuna SS3 9.26 4.48° 11,984+856° 65 788.6746.6 38.32°

SS4 9.20° 4.20° 15,408+856° 55° 886.67+13.2° 30.66"

condensate  SH5  9.20° 4.10° 17,1204856° 50° 896:+11.43" 29.93

FS3 9.10° 4.10° 17.120+856¢ 50° 868439 .6° 32.12°

a a ’ - b - a

ES16 9.20 4.28 13.696+856" 60 201 33+13.0° 35.77

Latex SS3 8.80° 0.92° 7,987.2+153.6¢ 25¢ 183.87+1.32* 64.82°
SS4 8.62° 1.28° 7,065.6£307.2° 34.29¢ 182.93+5.28° 65°

concentrate  SH5 8.50" 2.86" 4.608+217.2% 57.14* 149 .33+6.6° 71.43%
a b > i c : : b
Effluent ~ FS3 8.54 1.78 6,758.44217.2° 37.14/ 182.93+1.32° 65

ES16 8.26" 1.90° 5.836.84217.2° 45.71 151.243.96" 71.07°

Shrimp farm ~ SS3 9.15° 0.74* 92.16+4.34° 31.82° 24.23+0.52° 18.89°

SS4 9.20* 0.70* 08.30+4.34° 27.28° 24.454+0.26% 18.15°

wastewater  gH5 9.14° 0.60° 98 30+4 34 27.28° 24734013 17.21°

FS3 9.16° 0.68% 92.16+4.34° 31.82° 24.83+0.13% 16.87°

ES16 9.24° 0.74" 26.02 +8.69° 36.36" 23 .89+0.26" 20.02°

'Mean = standard deviation of three replications

abcd

. Different superscripts in column indicate significant differences between values (P<0.05).
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Table 7 Effect of wastewater sources (pH 7) on growth and treatment by five strains of halotolerant photosynthetic bacteria under aerobic-dark

(200 rpm) condition at room temperature for 120 hours.

Sources strains Final pH DCW (g/) COD( mg/l) %COD removal TKN (mg/l) %TKN removal
Tuna SS3 9.26° 4.58* 10,752+627.1° 68.9° 836+33.94° 33.84°
SS4 9.20° 438 13,824+627.1° 60 877.3346.6" 31.39"
condensate  SH5  9.22° 4.20° 13,8244627.1° 60° 849.33%13.2° 33.58°
FS3 9.8 4.25° 13,8244627.1° 60° 830.67+13.2" 35.04°
Latex SS3 8.98° 1.20° 6,144+125.4° 42 .86° 177.346.6° 66.07°
SS4 8.90° 1.38° 6,144+125 .4 42.86° 180.13+1.32° 65.54°
concentrate  SH5 9.04* 2.84° 4.608+125.4° 57.14* 149.33+6.6 71.43*
a b i o i a e b
efflient ~ FS3 — 9.01 2.00/ 5,222.4+125.4° >1.43 176.4+3.96° 66.25
ES16 884 200 5,2224i1254a 51.43 14653i575b 71.97
SS4 8.53% 1.20* 08.30+5.02¢ 27.27¢ 24.08+0.46° 19.39?
wastewater  QH35 8.50° 1.24 73 73+5.02° 45.46° 22 7740.26" 23.77*
FS3 8.52°% 1.20% 86.02+5.02° 36.37° 23.89+0.26" 20.02%
ES16 8.60° 1.27° 61.44+5.00° 54.55° 22 2140 26° 25.64"

'Mean = standard deviation of three replications

. ®*Different superscripts in column indicate significant differences between values (P<0.05).
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Growth (a) and Treatment (b) of Rhodobacter sphaeroides ES16 immobilized on different
materials during treatment of tuna condensate under aerobic-dark (200 rpm) condition at

room temperature.



;19797 8 AnuANERzEe LA ieuwazuaINIsintialag Rhodobacter sphaeroides ES16

Table 8 Characteristics of tuna condensate before and after treatment by

Rhodobacter sphaeroides ES16

53

Parameter Nylon scourers

Polyurethane sponge  Charcoal carbon

Influent COD (mg/l) 30544 1084.31

30544 1084.31 30544 £1084.31

Effluent COD (mg/l) 9960%542.15 10200%555.22 10624154215
%COD removal 67.39 66.60 65.22
Influent total nitrogen 1274+11.43 1274+11.43 1274111.43
(mg/1)

Effluent total nitrogen 681.33+13.2 704.6716.6 706.5315.75
removal (mg/l)

% Total N removal 46.52 44.69 44.54

'Mean = standard deviation of three replications.
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Fig. 10 Growth (a) and Treatment (b) of Rhodobacter sphaeroides ES16 immobilized on different
materials during treatment of latex concentrate effluent under aerobic-dark (200 rpm)

condition at room temperature.
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Table 9 Characteristics of Latex concentrate effluent before and after treatment by

Rhodobacter sphaeroides ES16
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Parameter Nylon scourers  Polyurethane sponge  Charcoal carbon
Influent COD (mg/l) 11155.24108.43 11155.24108.43 11155.24108.43
Effluent COD (mg/l) 50321222.02 53041222.02 53121+216.86
% COD removal 54.89 52.45 52.38
Influent total nitrogen 513.3316.60 513.3316.60 513.3316.60
(mg/l)

Effluent total nitrogen 118.5311.32 126.9311.32 127.8711.32

removal (mg/l)

% Total N removal 76.91 75.27 75.10

"Mean = standard deviation of three replications.
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Table 10 Characteristics of Shrimp farm wastewater before and after treatment by Rhodobacter

Sphaeroides ES16

Parameter Nylon scourers  Polyurethane sponge  Charcoal carbon
Influent COD (mg/l) 132.8112.12 132.8112.12 132.8112.12
Effluent COD (mg/l) 69.0616.50 74.3714.34 74.3714.34
% COD removal 47.98 44.00 44.00
Influent total nitrogen 31.7312.64 31.7312.64 31.7312.64
(mg/l)

Effluent total nitrogen 20.5310..26 20.8430.17 20.93%0.15

removal (mg/l)

% Total N removal 35.30 34.32 34.04

"Mean = standard deviation of three replications.
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Fig.12 Comparison of COD removal of Rhodobacter sphaeroides ES16 strain immobilized and non-
immobilized with nylon scourers in various effluents under aerobic-dark (200 rpm) condition

at room temperature for 120 hours.
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Table 11 Immobilization effciency with various materials of Rhodobacter sphaeroides ES16 strain
immobilized with materials in various effluents under aerobic-dark (200 rpm) condition at

room temperature for 120 hours.

Materials / Effluents Tuna condensate Latex concentrate effluent Shrimp farm wastewater
Nylon scourers 17.02° 25.48° 44.95°
Polyurethane sponge 11.49° 20.92° 52.45°
Charcoal carbon 6.25° 10.75° 19.43°

"Mean = standard deviation of three replications. *IDifferent superscripts in column indicate

significant differences between values (P<0.05).
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Table 12 Comparison on immobilization of Rhodobacter sphaeroides ES16 on three supporters by
cultivating in three effluents under aerobic-dark (200 rpm) condition at room temperature

for 120 hours.

Sources material pH DCW COD (mg/l) %COD TKN (mg/l) % TKN

(g/) removal removal

Tuna Nylon scourers ~ 9.28 0.687" 9960+542.15° 67.39° 681.33+13.2° 46.52°

condensate  Polyurethane  9.04 0448°  102004555.22°  66.60° 704.6716.6° 44.69°

sponge

Charcoal 868 0.287° 10624154215 65.22° 706.53+5.75° 44.54°

carbon

Latex Nylon scourers ~ 9.22° 0.776" 50324222 02° 54.89° 118.53+1.32° 76.91°

concentrate  Polyurethane  9.18 0.582° 53041222 02° 52.45° 126.93+1.32° 75.27°

effluent SPonge
Charcoal 9.20° 0.324° 53124+216.86° 52.38° 127.87+1.32° 75.10°
carbon
Shrimp farm ~ Nylon scourers ~ 9.14° 0.294° 69.0616.50° 47.98° 20.5330..26" 35.30°
wastewater  Polyurethane  9.05° 0.320° 74.37+4.34° 44.00° 20.84+0.17° 34.32°
sponge
Charcoal 900"  0.164° 74.37+4.34° 44.00° 20.9310.15° 34.04°

carbon

'Mean = standard deviation of three replications. *Different superscripts in column indicate

significant differences between values (P<0.05).
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Fig. 13 Comparison treatment in tuna condensate under aerobic-dark condition pH7 by Rhodobacter
sphaeroides ES16 strain immobilized with nylon scourers and non immobilized at room

temperature (a) at 120 first, (b) the last 120 hours.
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Fig. 14 Comparison treatment in latex concentrate effluent under aerobic-dark condition pH7 by
Rhodobacter sphaeroides ES16 strain immobilized with nylon scourers and non immobilized

at room temperature (a) at 120 first, (b) the last 120 hours.
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Fig. 15 Comparison treatment in effluent from shrimp farm wastewater under aerobic-dark condition
pH7 by Rhodobacter sphaeroides ES16 strain immobilized with nylon scourers and non

immobilized at room temperature (a) at 120 first, (b) the last 120 hours.
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Table 13  Comparison on using immobilized and non immobilized in cells of Rhodobacter
sphaeroides ES16 for treatment of three effluents under aerobic-dark (200 rpm)
condition at room temperature at 120 hours.

effluents parameters Final COD (mg/l) %COD TKN(mg/l) %TKN

pH removal removal

Tuna Immobilized 9.86°  10933.33+754.25° 68.46" 681.33+13.2° 46.52°
condensate

Non-Immobilized ~ 9.84"  11466.671754.25° 66.92" 685.07146.23°  45.79°

Latex Immobilized 9.24°  5226.671+150.85° 51° 115.73%2.64° 77.46°
concentrate

effluent Non-Immobilized ~ 9.20°  5333.331+150.85 50° 130.67%10.56" 74 .54°

Shrimp farm Immobilized 8.46° 68.2713.02° 48.39° 20.63+0.13° 30.93°
wastewater

Non-Immobilized ~ 8.62° 72.531+3.02° 4517° 20.63+0.13° 30.93"

'Mean = standard deviation of three replications.

abc

significant differences between values (P<0.05).

“‘Different superscripts in column indicate

66



67

FN31aT 14 nnstinTatni@evia 3 uisslngld Rhodobacter sphaeroides ES16 iriamaduaslusiamas
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Table 14  Treatment of three sources of wastewater using immobilized and non immobilized in
cells of Rhodobacter sphaeroides ES16 from the previous 120 hours treatment as starter

culture under aerobic-dark (200 rpm) condition at room temperature for 120 hours.

effluents parameters Final COD (mg/l) %COD TKN(mg/l) %TKN

pH removal removal

Tuna Immobilized 9.89°  8266.671+754.25° 76.15° 673.87+2.64° 50.18°
condensate

Non-Immobilized  9.86°  10666.67+377.12° 69.23"° 683.21+12.01° 45.93"

Latex Immobilized 9.26 4266.671150.85" 60 102.6712.64° 80
concentrate
effluent Non-Immobilized ~ 9.22° 5013.331+150.85" 53° 126.931+2.64° 75.27°
Shrimp farm Immobilized 8.62° 64+5.03° 51.6° 20.25+0.13° 32.21°
wastewater
Non-Immobilized ~ 8.58° 71.47+3.99° 45.97° 20.53+0.13° 31.27°

'Mean = standard deviation of three replications. *IDifferent superscripts in column indicate

significant differences between values (P<0.05).





