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Table 2 Comparison on growth, pH and ALA production from five isolates of
halotolerant photosynthetic bacteria cultivated in GM medium
containing 3% NaCl at 24 h under microaerobic-light (3,000 lux)
condition at

Isolate no. Initial Final Highest DCW Highest ALA

pH pH (g/) (UMm)

SS3 7.0 8.71 2.08 26

SS4 7.0 8.75 2.05 22

FS3 7.0 8.72 2.02 20

SH5 7.0 8.78 2.00 21

ES16 7.0 8.85 1.98 19
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Fig. 5 Growth and pH during cultivation of the isolate SS3 in GM medium containing

3% NaCl under microaerobic-light (3,000 lux) condition at 37°C
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Fig. 6 5-Aminolevulinic acid (ALA) production, activity of enzyme ALA synthetase
(ALAS) and ALA dehydratase (ALAD) during cultivation of the isolate SS3 in GM

medium containing 3% NaCl under microaerobic-light (3,000 lux) condition at

37°C
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Table 3 Taxonomic characteristics and requirement of vitamins of the

selected halotolerant photosynthetic bacterial isolate SS3

Gram

Cell shape

Cell size

Cell motility

Slime formation
Hydrolyzed gelatin
Vitamin Requirement*
- biotin

- vitamin B,

- nicotinic acid
-P-aminobenzoic acid
-thiamin
Photopigment
Spectrum absorption
Anaerobic growth in the light

Aerobic growth in the dark

Negative
Ovoid

0.9 x 1.42 Um

+

-+

+

Bacteriochlorophyll a

378, 478, 515, 590, 805 and 860 nm
+ (brownish red)

+ (red)

*+ = no growth when no addition vitamin after incubation for 96 h

+ = slight growth (0.1<0D<0.2)

— = good growth (0D=0.2)
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Fig. 7 Absorption spectrum of whole cell suspention of the halotolerant

photosynthetic bacterial isolate SS3
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Table 4 Comparison on utilization of various compounds as carbon sources or
electron donor of the halotolerant photosynthetic bacterial isolate SS3

cultivated under anaerobic-light condition and Rhodobacter capsulatus

Carbon source or electron Isolate SS3 Rhodobacter capsu/an‘us1
donor (Staley et al., 1989)
Pyruvate +++ +

Acetate ++ +

Glycerol - -

Glucose ++ +

Sorbitol - *
Fructose ++ +
Propionate ++ +

Lactate ++ +
Benzoate - -
Succinate ++ +

Citrate - +

Malate ++ +
Glutamate ++ +
Mannose - -
Methanol - -

Ethanol ++ +
Mannitol - +

Tartrate - -

(+++) = OD>0.2 after incubation for 24 h, (++) = OD>0.2 after incubation for 72 h

() =nogrowth, (+) = substrate utilized by some strains
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Fig. 13 Effect of glycine concentration on growth, pH and ALA production from Rhodobacter capsulatus SS3

cultivated in GM medium containing 3% NaCl under microaerobic-light (3,000 lux) condition at 37°
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Fig. 14 Effect of succinate on growth, pH and ALA production from Rhodobacter capsulatus SS3 cultivated in

GM medium containing 3% under microaerobic-light (3,000 lux) condition at 37°c



[ %

Qll £ £ 1 a d’l :ill dll = o QI a
NAITNEUN AU \‘lﬂ@’]']llﬂmeiu@’]ﬁ’]?mﬂﬂL‘ﬂ@L‘W@ﬂﬂi&f"lﬁ@@ﬂluﬂ’]‘j‘mﬂﬂ’]ﬁ‘m@ff]ﬂ?ﬂ

5-avRlualannsalil

k1)

3.5 NAUDNTUABAZAMNLTNTUARINTA LUNUTE LA

ANN9ALNIEE Rhodobacter capsulatus SS3 lWa1MINgaNA-11LaR VX

aa

INAD 3% WBHNNATLW 10 RAAINANT, FATIUA 40 RAAINANT, NIAAALN 15 HARINANST

a

2 A% 7 24 uay 48 Tqlid waviANna luIsMsLAAZIRA (NTAaEsn, NInlwah

Talin wazn?adin?ian) NANNENTY 0.5-3 NFUARAMNT ANINZNANNALANTaL-RLLA

a

(3,000 and) (3UN 15) WLINKATBINTIABLTANNAMNIENGL 0.5-3 nfuAaans 1Tl

U

o

Nt W lluaNsNeiuaNelitd Aty (p>0.05) 1.2-1.3 niuAaanT WilATaaNIn

OPILAN (1.4 NFNs0aRs) dounisinnsatnsiletiniaoududu 0.5 uaz 1.0 N3y

o

aldunadan wiviniy 1.21 uag 1.27 nfusedns auasu Inalduansing
1 = o o o o 1 Aa |dl al U Y [~ o
uatallpd1AtyugaAILAN (1.3 nFNFeans) wikamnaAMNdndwily 2-3 nfu
1A dal/ = a = < 2 ] ?/ % = = o A
FRAMT ImaNnITRTNeLAntasintulnaliNaTan WNes 0.1-0.2 niusadAms
1 a [ a aa 1 QII Y v o 1Aa d” % =
wuatafungadansninawudinAdNdy 0.5 war 1.0 niusaansmaliNIaTn
nnlsiupnsinsiugaatuaniaafAWNAY 1.17, 1.16 uaz 1.3 nFNseAMT ANANAL
wazillaiuaududuaesnsadaien 2 uay 3 nfuAaanT WUdITENNTATLNES
< t4 | Z’/ % = [ % a Z: dy dl dgj
wwntatyintiulaa Winaadioniwwindy 0.15 war 0.22 niuseans yeliliasainiaa
anunanldnsadarsniduinasanfuaninasdnides  udidanaududugeasinasa
nisfiudenisasnyaeade Amdunsalnsfilelindanuidndugeiinasonisiasgyuas

% (2 ]

X = P = - | o Y
L%@Iﬂﬂiﬂﬁ‘ﬂﬂquﬂqi‘u@ﬂLﬂ@ﬂuﬂﬁ‘tﬂmmﬂﬂﬁ\l AN R HNARDNITUIA1TIUNTLILNG

9 U

FAALAZNTNAURATNNY TULAzAuanEas NNTANNIa TN latin luaniasa

dgj a a 1 o 1 o dl 1 o = 17

e nanTnsfiletinavatlugluansauazldunngs Tneluginliusandaaunsnaudng
wlauerasuazdn b lulalananadunevie douluginuansnazlillsnauinlimia
anuliannaraslszanislumasuaznauenmas AuaLAAnIsLanilauuLsea

lﬂl s o‘dJ o [~1 v k7% o k74
e Auannarenad TeRndusesldnawnugalngld



=
=
@)
o
X
' .
0 36 48 60 p1ime (h)

DCW (g/1)

0.0 L} L} ) ) ]
Time (h)

1.4
1.2
1.0
0.8 4
0.6 4
0.4 4
0.2 1
007 ' ' ' " Time (h)
0 36 48 60 72
——0gl ®05g1 4 1gl —e2gl1 —*3gl

DCW (g/)

o —¥

si# 15 wavasnsmazd@sn (A) nsmlwsilalin (B) waznsaiiaisn (C) ﬁi@mﬂ@mﬂmﬁ@ Rhodobacter

capsulatus  $S3 Masluanmnsngauaa-uaniiinga 3% melagmaziiamaanias-uss

(3,000 an<) aauund 37
Fig. 15  Effect of acetic acid (A) propionic acid (B) and butyric acid (C) on growth of Rhodobacter capsulatus SS3

cultivated in GM medium containing 3% NaCl under microaerobic-light (3,000 lux) condition at 37°Cc



H" - ATPase iiawndaudnetlsvqaanliueniad deiundsnulugd ATP 94l
a =R A % = de” = a
NITLIUNTNANLBATHIDUTAFALUAA DY (Gu et al, 1998) HualMiTaiN191A30Y

ARNAN

1
A

o o - - . X X o - aa o
Anvsunindasundasivied lussninenisiagama (3UN 16) WamNnIaasdAny

a

% 1

a a

ANNENTY 0.5-3 NFUARART WUINLETURIRNMNTIALTaTANNTARLTANYNAYNM

q

1 1
a a

Y Y al o 1 = al g QI 49{ v Y aa
WinduilAgandtgamuan  InsieaiAANIuaNANNIdNduIa9NsAa LB ANAW
é’ 1 d” £ aa 1 6 a |2// d” dl
TunansIIaa N linsnasEanidulasafuanluninasy  weRsiiasannly
dgj dgl al a a aa «9:/ 1 dl a Z// dl = a
AIMNIALNTANNTANNIARGAUN 2 AT TpenudNaANATIN 2 WeTHANAAAY
[ dJ =l 1 dyd 1 dgl al a I's a
(AN 7.5 11U 6.5) BNeT g il eNUuITa LU AN FUAUATIZ A LASANNNTDIATEY
v o 9:/ =S 1 d” = a % U %3 aa 1
16 Aeiuainuaniamaseaswusmainis@syldynandudusesnsaazdsin usl
TunrsiRunsalwsn latinuazdafisnNANd gL 0.5-3 NfuARARAT WUINNLRTNAA
NANTAAILIAN
NATRINNRNNTA LT UTEIY 0.5, 1, 2 LAy 3 NSUFARART AANITNARNNTA 5-Bxi
a aa dl 1 a a a o 1 a d” a a =
aqalin (3UN 17) wudinamnnsalnsilalin 0.5 nfuseans \manaANIA 5-aviluag

1% J

ann legandngapaunuetneltadnAty (0<0.05) Tnananldwingu 514 Tulasiuans

a q Q

wazddnsinsuaawiniy 7.14 TulasTuanfsadalus TnenacuAuEn INaANTA 5-02

a [

ATuAatnwnTL 348 TulasTuans waziananisuanwingy 4.83 lulasluanssadn

a

al

Tn9 douarndindu 1-3 nfusednsmaiinisuannsa 5-axiiuagatin lis1eiuagneg
e dATY (p<0.05) lnau@nliinty 254, 74 waz 46 lulasluand muansy Twa
N1INARBIRDAARBITLINENNUIBY Sasaki WAYATMY (1993) 978 Rhodobacter

sphaeroides aunsnldnaatnsiledniluuvasnfuauuaziiunianaanin 5-axily
agatnTaeenuN 93D methylmalonyl-CoA il propionic acid —> propionyl-CoA
— methylmalonyl-CoA —> succinyl-CoA —» ALA (Maruyama, 1979) uﬂﬂmn‘ﬁﬁq
fis1897189 Tanaka wAzARE 1995 41 nsatwsilafinanunsadudaenlel ALA

dehydrataseanniia Rhodobacter sphaeroides 83ua N4z aN18nIA 5-a2 N1



gll"?i 16 HAwRINTARLTAN (A) NsAlWSALaLN (B) waznsmiiavan (C) rﬁiamimﬁﬂuuﬂmﬁLﬂ%mmmﬁngm
LA-NLARTLNAD 3% Anida Rhodobacter capsulatus SS3 meldaniaziiannidinias-Suga (3,000
and) quugd 37

Fig. 16 Effect of acetic acid (A) propionic acid (B) and butyric acid (C) on pH of Rhodobacter capsulatus SS3

cultivated in GM medium containing 3% NaCl under microaerobic-light (3,000 lux) condition at 37°C
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condition at 37°C
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Fig. 18 Effect of MgCl, on growth, pH and ALA production from Rhodobacter capsulatus SS3 cultivated in GM

medium containing 3% NaCl under microaerobic-light (3,000 lux) condition at 37°C
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condition at 37°C
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