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ABSTRACT

The selection and isolation of photosynthetic bacteria from manufacturing waste and
natural pond were accomplished. The waler samples [rom both sorts were enriched by incubation
under light and anaerobic condition at 30-35°C for 7-10 days. After that, the enriched sample,
which then became red color, were selected and isolated with Ormerod’s medum using 1.0%
acetic acid and 1.0% peptone as carbon and nitrogen sources, respectively. The resulted showed
that 7 isolates were found and studied for the characteristics. All 7 isolates were cocci fo oval
shape with 1.0-2.0 um and Gram-negative. The colony color was bright red to brown-red,
circular shapc with cntirc to undulatc nm. All 7 1solates could be cultivaied by using 0.5% ycast
extract instead of trace €lement, amino acids and proteins that composed in Ormerod’s medium.
The cultivation of 7 isolates was testified in Modified medium composed of acetic acid or glucose
and peplone or monosodium glutamate (as carbon and nitrogen source, respeclively) with 0.5%
yeast extract. 1t was found that 1solate No. 2 presented the maximum growth (4.82 O, nm).
The assimilation of 1.0% glucose gave the highest cell congentration in comparison to 3.0% and
5.0% glucose, respectively. 1.0% and 3.0% acetic acid showed same cell concentration but
higher than 5.0% acetic acid. However, cultivation using glucose as carbon source observed the
higher cell yield than the acetic acid usage. In case of nitrogen source, the monosodium
glutamate, the lower concentration (0.5%) presented the smaller cell yield of isolate No. 2. The

assimilation of polysaccharides, CMC cassava starch and rice starch were examined. The CMC



gave the maximal cell yield than the cassava starch and rice starch, respectively. However,

bubble of gaseous was observed by cultivation of isolated No. 2 in cassava starch and rice starch.
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2.1 HUATNIEET HAIZHA VU (The phototrophic bacteria) (738330, 2549)
(LUATE 07 URTIZWAIONAS (photosynthetic  bacteria; PSB)  Wunszatowaliliu
ST TUTRAIIMENN 18R 1Ry nzanniidy dmzaauitauthe dhiiamdy
G 15111%'911 imeuinutaTanmile wenvnisiwuanumanivde vediminds
(Levett, 1990; Tmhoff, 1992; Brock (IazAME, 1994) ummvauuaiioduns1zialouaii
anuddylunszuaumstbnaaisueulasenlea 11¥ (CO, - assimilation) UazMIAT
Tu'lasinu (itrogen fixation) HozifudiumiliveiaTgems ludaduuiadn dar #s weo
wozy  FaannsmbnuaiGodunseidrouaanififuems1d wanuni iudoen
Ty uaztindonnmsinrdatanns ot iadaonuaiis sduss e danuae 1dedad

V3280301 (Kobayashi, 2000) dataasluzili 2.1
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'’y \
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Co; O -
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HAHRANTINYAT "
. i Ny, CO \ Energy accumulation arca
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\ . 0‘_‘ -, \
\ LI S \ -~ «
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Figure 2.1 The rolc of photosynthetic bactena in natural resource

1111 : Kobayachi (2000)
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2.3 N3RS WUAUUARGET AATISHABUEA (Classification of anoxygenic photosynthetic

bacteria)

as 1 a 1 a o
Taom TeziiwafiFedunsizvdrouaseemilu 2 agu Ae uuaiFoduanen

- o . . A Ty '
Aouasddon {green photosynthetic bacteria) taztuARG o uATIZAIoAIdN (purple

photosynthetic bacteria) (Pfenning a2 Truper, 1989; Kobayashi, 2000) AdUtAAIAATI 1R 2.1

Table 2.1 Classification of photosynthetic bactena in farmly genus and species
Order Farnuly Genus Species
Rhodospirillales Rhodospinillaceae Rhodospirillumn rubrum, tenue, fulvum, inalischianum
photonietricum
Rhodopseudomonas palustris,viridls,acidophilia,
gelatinosa,capsulatus, sphaeroides
Rhodomicrobium vamnielii
Chromatiaceae Chromatium okenii, weissel warmingil, buderi,
minus, Violascens, vinosum,
gracillsimum, minulissium
Thiccystis violace , gelatrnosa
Thiosarcina rosed
Thiospirilium sanguineu , jenens, rosenbergil
Thiccapsa raseopersicin, pfennigil
Lamprocystis roseopersicing
Thiodictyon eleguns. bacillosum
Thiopedia rosea
Amuoebobucter roseus , pendens
Ectothiothodospiraceae | Ectothiorhofospira mobilis, shaposhnikovil , halophila
Chlorobiales Chlorobiaceae Chilorbium limicola,vibrioforme,
phaeobacteroides , phaeovibrivides
Prosthecochloris aestuaril
Choropseudomonas ethvlica
Pelodictyon ciathratifornie , luteolum
Clathrochlorts sulphurica

1 : Anutlasain Pfenning #1212 Truper (1989); Levett (1990); Imhotf (1992); Kobayashi (2000)
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Table 2.2 The compositions of essential amino acids and vitamin from photosynthetic bactena

Rhodopseudomonas capsulatus

Substance Ingredients Quantity

Amino acid Lysine 2.86
(g/100 g-dry cell weight) Histidine 1.25
Arginine 334

Aspartic 4.56

Threonine 2.70

Sertne 1.68

Glutamic acid 534

Proline 2.80

Glycine 241

Alanine 4.65

Valine 3.51

Methionine 1.58

Isoleucine 2.64

Leucine 4.50

Trypsine 1.71

Phenylalamne 2.60

Tryptophan 1.09
Vitamin Vitamin Bl 0.210
{mg/g-dry cell weight) Vitamin B2 0.250
Vitamin B6 0.025

Vitamin B12 0.105
Vitamin C 0.200
Vitamin D 0.100

Vitamin E 0.0312

11 ; Kobayashi 11a2 Kurata (1978)
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Table 2.3 The effect of photosynthetic bactena as a nutntion supplement on the survival rate of

small fancy carp
Treatment Amount of survival after 1 month Surwvival rate
conirol 2,772 693
Food compose 3,860 96.5
with PTB 0.1%

- Kobayash (a2 Kurata (1978)
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Table 2.4 Rice production in agriculture field with and without photosynthetic bacteria

Treatment Rice grain {(kg/10 Acres)
control chemical fertilizer 4251
treatment 1 compose fertilizer 8774
treatment 2 compose fertilizer and 1056.7
photosynthetic bacteria’

* Rhodobactor capsulatus

#iun - Aauilaanin Kobayashi (2000)
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Figure 2.5 Structure of ubiquinone (UQ10)
U1 : Maki (2004)
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Table 3.1 The medium composilion for photosynthetic bacteria isolation and cultivation

Medium formula Carbon source Nitrogen source Other
1 glucose 1.0% peptone 1.0% mineral
2 glucose 1.0% peptone 1.0% yeast extract 0.5%
3 glucose 1.0% monosodium glutamate 1.0% mingral
4 glucose 1.0% | monosodium glutamate 1.0% | yeast extract 0.5%
5 aceuc acid 1.0% peptone 1.0% mineral
6 aceuc acid 1.0% peptone 1.0% yeast extract 0.5%
7 acetc acid 1.0% | monosodium glutamate 1.0% mineral
3 acetic acid 1.0% | monosodium glutamate 1.0% | yeast extract 0.5%
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Table 3.2 The etfect of carbon sources and concentration on the cultivation of

24

photosynthetic bacteria
Medium formula Nitrogen source Carbon source Other

1 monosodium glutamate 1.0% ghucose £.0% | yeast extract 0.5%
2 monosodium glutamate 1.0% glucose 3.0% | yeast extract 0.5%
3 monosodium glutamate 1.0% glucose 5.0% | yeast extract 0.5%
4 monosodium glutamate 1.0% | acetic acid 1.0% | yeast extract 0.5%
5 monosodium glutamate 1.0% | acetic acid 3.0% | yeast extract 0.5%
6 monosodiumn glutamate 1.0% | acetic acid 5.0% | yeast extract 0.5%
7 monosodium glutamate 0.5% | acetic acid 1.0% | yeast extract 0.5%
3 monosodium glutamate 0.5% | aceuc acid 3.0% | yeast extract (0.5%
9 monosodium glutamate 0.5% | acetic acid 5.0% | yeast extract 0.5%
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Table 3.3  The effect of various sorts of polysaccharide on the cuitivation of photosynthetic

bacteria with polysaccharide as carbon source

Medium Carbon source Nitrogen source Other
formula
1 carboxymethyl cellulose | monosodium glutamate 1.0% | yeast extract 0.5%
(CMC) 0.5%
2 cassava starch 1.0% monosodium glutamate 1.0% | yeast extract 0.5%
3 rice starch 1.0% monosodium glutamate 1.0% | yeast extract 0.5%
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Table 4.3 Summary of photosynthetic bacteria growth on various Modified medium formuia

Medium formula

Size of colony

Color of colony

. glucose 1.0% +

peptone 1.0% + mineral

. glucosel.(% +peptone 1.0%

+yeast extract (.5%

. glucose 1.0% +monosodium

glutamate 1.0% + mineral

. glucose 1.0% +

monosodium giutamate 1.0%

+ ycast cxtract 0.5%

. acetic acid 1.0% +

peptonel.0%+ mineral

. acetic acid 1.0% + peptone

1.0%+ yeast extract 0.5%

. acetic acid 1.0%+

monosodium giutamate 1.0%

+ mineral

. acetic acid 1.0% +

monosodium glutamate 1.0%

+ yeast extract 0.5%

++

++

++

Browm-red colony

Bright red colony

Brown-red colony

Bright red colony with pale

white nm

Brown-red colony

Bright red colony

Brown-red colony

Brown-red colony

+

++
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; smali colony size

; large colony size
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Figure 4.2 The time-course of 7 selected isolates photosynthetic bacteria in Maodified medium

that incubated under light and anaerobic condition.

—_— The growth of 1solate 1
—_— The growth of isolate 2
—_— The growth of isolate 3
— The growth of isolate 4
—_— The growth of 1solate 5
—_—

The growth of isolate 6

—_—— The growth of isolate 7
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Figure 4.3 The fermentation time-course of Isolate-2 photosynthetic bacteria in Modificd
medium with monosodium glutamate 1.0% and various glucose concentration

(1.0 3.0 and 5.0%), respectively
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Figure 44 The fermentalion lme-course of Isolate-2 photosynthetic bacteria in Modified
medium with monosodruam glutamate 1.0% and various acetic acid concentration

(1.0 3.0 and 5.0%), respectively

—_— Monosodium glutamate 1.0% Acetic acid 1.0%
- Monosodium glutamate 1.0% Acetic acid 3.0%

—_ Monosodium glutamate 1.0% Acetic acid 5.0%
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Figure 4.5 The fermentation time-course of Isolate-2 photosynthetic bacteria in Moditied
medium with monosodiurn glutamate 0.5% and various acetic acid concentration

(1.0 3.0 and 5.0%), respectively

P — Monosodium glutamate 0.5% Acetic acid 1.0%
— Monosodium glutamate 0.5% Acetic acid 3.0%
—_— Monosodium glutamate 0.5% Acetic acid 5.0%
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Figure 4.6  In Comparison to the maximum growth of Isolate-2 photosynthetic bacteria by
cultivation in various Modified medium formula (carbon and nitrogen source) at

72 hr and 120 hr, respectively
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§ incubated 120 hours
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Figure 4.7 The fermentation time-course of Isolate-2 photosynthetic bacteria n Moditied
medium with 1.0% monosodium glutamate and 1.0% of CMC Cassava starch and

Rice starch, respectively.

— CMC
_——— Cassava starch
—_— Rice starch
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(NH,),S0, 75 mM
D,L malate 30 mM
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CaCl, 0.5 mM
Thiamine-HCl 3 pM
EDTA 61 uM
Potassium phosphate 10 mM

Trace clement  (Mn, Borate, Cu, Zn and Mo)
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