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Factors Affecting Production of Aminolevulinic Acid from Mutant Strain of

Halotolerant Photosynthetic Bacteria and the Application in Cultivation of Nile Tilapia
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UNANLS

anmaAsdsuuATGuds WA eRuinat Rhodobacter sphaeroides
N20 lupmnangAnNA-ueA (GM) uituRsufuemnsgamgauma-nglag (GG) 7
anriisnia-lFuss guwnll 37 asmnasiiug nuidafisioluemsnganun-nglag
aunsonannss S-asfilufqftinldganda (43.5 uax 31.06 Wulasiuanf maudadu) uaziile
Anmiladnumncausenisudnnse 5-oziudgdtn (ALA) lugasenns GG wudafies
Gudiu 6.5 upznInBungALA 4 nfuseARTUATNTANNEN 1 nFuReRAT TuBTMIngATE-
nglaa efinznan ALA Hgagauindy 67.81 Tulasluang Sleufpudieunsidelugas
2MNTNTATIATIEWUAZINTANIINTATFN wudnndsslugasa I nnIAn1ansAn
MGSY (Usznaudstnagsa nglaa inde uasfisdann) Aoazan ALA nelumadldgandn
&ndien (2,70 une 2.54 TulesTussanfuitad susiau) uindn ALA novenaad 1K
ndansldgasamansmiiassd GG (entiat (40.94 usz 44.87 lulasTuanf mudns)
Anduduilmnzansessflsznatluemndoaded Ao nglaa 50 Nedtuanf inde
3.0%uazfiafain 1.5% aslsmannindunegra aduaimiegas GSY snnisianzd
23AUsEnaL1BIas R. sphearoides N20 wudn Hilulsiu 46.22 prflulawmsn 41.00 el
0.14 181 11.63 Baln 0.229% (iwiinuie) Fafinisavan ALA neluied 1.26 Lulasnd
senFuted (nwinut) dedszynidiaad R sohaeroides N20 Ainnzazai ALA el
wad Whsudrufunsld ALA menishn lunan@usdsnilauns (Oreochromis niloticus
Linn.) wilaane wudh nmsldiaadiBanm 0.2% Waaksmenszfumasouecgiiduiud
figalanliued Raduasaimingan (60.05%) SAmnisisydnmz (1.12 %A B
Win@damei (4.02 x 10° vissAegnuUIARNadWAT) aandinsld ALA nwnisAn udu
0.0025% (51.18%, 0.98%/7u udx 3.89x10° L1ASsRgNUIANHARIIAT ATNATIAL) "uAL
0.025% (49.39%, 0.96%/3u usT 3.92x10° | IadABYNUATHARINAT MNSIAL) Tuacush
nsl ALA waanisn daudu 0.025% Tinudiafesuns (1.97x10° adsagnuiaf
fisdimn) ganinsldieed 0.2% (1.89x10° adAagNUIATTIARIAT) UAz ALA N9
N3#1 0.0025% (1.78x10° \IadABQNUIARNARINAS) AINAAL lediaszinateinig
nszfugRAufuuLd iz (lamed) wudn grsiléfuad 0.2% uaz ALA m1annskn
0.0025% 1HAnlmmef (log,;) (-3.11 ke -3.16) gandrgasilhiu ALA n1annzén 0.025%
(2.91) gRIRIATLIAS 2.0% (2.26) uazgmsAILAN (-1.61) MM ataTiud Aty
(p <0.05)
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Abstracts

Cultivation of the photosynthetic bacteriat mutant “strain  Rhodobacter
sphaeroides N20 under aerobic-dark at 37°C condition in glutamate-malate (GM)
medium compared with using glutamate-glucose (GG) medium revealed that the strain
cultivated in GG medium gave higher vaiue of ALA (43.5 and 31.06 puM, respectively).
Studies on factors affecting ALA production in GG medium revealed that the initial pH at
6.5 and addition of 4 g/l glutamate and 1 @/l malic acid gave the maximum ALA
production of 67.81 UM. Comparison on cultivation in analytical grade medium and
commercial grade medium revealed that MGSY medium (containing monosodium
glutamate, glucose, NaCl and yeast extract) gave higher intracellular ALA concentration
(2.70 and 2.54 mol/g cell, respectively) but slightly lower extracellular ALA production
than GG medium(40.94 and 44.87 M, respectively). Optimum concentration of MGSY
component were 50 mM glucose, 3% salt and 1.5% yeast extract, salt without
monosodium giutamate addition, so called GSY medium. Cell component of
Rhodobacter spheroides N20 consisted of 46.22% protein, _41_00% carbohydrate,
0.14% fat, 11.63% ash and 0.22% fiber (dry weight basis). The accumulation of

intracellular ALA was 1.26 Hg/g cell {dry weight). Application of the celis of R.
sphaeroides N20 containing intracellular ALA compared with using the commercial ALA
for cultivation of sex-reverse nile tillapia (Oreochromis niloticus Linn.) revealed that using
0.2% cells gave the best results for growth stimulant and inmunostimulant. The weight
gain (60.05%), specific growth rate (1.12%/day) and amount of white blood cell {4.02
x10* cells/mm°) were higher than using commercial ALA at the concentration of 0.0025%
{51.18%, 0.98%day and 3.89x10" cells/mm’, respectively) and 0.025% (49.39%,
0.96%/day and 3.92x10* celis/mma). On the other hand, using commercial ALA at
0.025% gave higher red blood cells (1.97x1 0° cells/mm3) than using 0.2% bacterial cells
(1.89x10° celis/mm’) and 0.0025% commercial ALA (1.78x10° cells/mm’), respectively.
Evaluation on specific immunostimulant (titer) revealed that using 0.2% bacterial cells
and 0.0025% commercial ALA gave significant (p<0.05) higher titer (log,,) (-3.11 and
-3.16, respectively) than using 0.025% commercial ALA (-2.91), 2.0% bacterial cells
(-2.26) and control {-1.61), respectively.
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