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(Bioconversion of Cassava Starch to Nutrient Sources for Rhizobium)

4 o
ABCH Y

¥ Y
Hanininsams
9y d o d
famansasd as. g3anual seanes
AT ING)
dnindyInemaas

v Ingdemalulaggsuis
Y1 ~ s
{33339
4 & a9,
1. 5097181R1 919158 13, ¥ 1A8B159

2. MAN$19138 A5, HUNNT YsyYine

S

1¢Funuganyumsidsnnuminendumaluladgsns Yavdlszano na. 2541

wasddudunnuiuAaveuvesrininlnsinisidoudifieaifn

FUIAY 2545



UnAaLe

= ﬂ A A v W - o ' < v
Ts TndounihuuniiGeinwuegswiusnvesiivassgaiinaztaeass Ty Tasnunnussenis
& o L4 s as LY &S W - 4
gathvlszTembnadwgwe s lulasoudufiverds  Hvgiiudinindatude 1s Tmdouiens
A o da o o a 4 =t o Iy = A
Ugnitvaszgatilianwddgmaassgis s TadisunaemeRuidesnisniiweseanse
o~ 1 L3 1 Q‘)I’ é 3’ 3 Q'/ Q
uwuiineafuundsemsndn  uaz hiaunsaldisng TnadauihniwanuuaiiseTaeia i
1 4 L A o 1 é Q’/’
WIIRhe wazglnsa  TuemnsdedlsTudisndrulungfiunuiimeadiudiuszney et
naweseanazunuimenlyaagendinglaailszana 12-20 w1 M idldunugalunsnia
v & = & Ao S A o ' A4 A A -
Ve msfnyasiliiaglszasdifeontaunasemsniinfieseanay/mIouuuiinennin

o/ o L ‘é -2 ~ 1 ; = \ 4 -] J
uifaiudulyndsFaiiuiagiuyasd Tasgdunsdlunguiad et luides)sTedioy  Tas

n ¥

1 a‘ =% U d' a 9 & L] 9) Y as &' QA
mmz@mam"lﬂcmmuﬂqwmnym “]5\3?]1%‘])”381’(1@]@1!131111!ﬂﬁNﬁﬁ‘Vn!‘B@ la  onmsaaien

a  do

~ 1 = o d v dw ) o
gaNVIUIU 147 llﬂi“lﬂﬁ'ﬂ ﬂ!!ﬂﬂ‘lﬁﬂ1ﬂtlﬂﬁﬂ‘ﬁiiu‘m¢l nae 19 MyWUE NNUNAUFONUFIOUNTY

EY

muanumnsalunswiandireseauazuuuiineannng Inauazuthdudulewds aunsaidon
A 2 Y 1 Qo -] o/
tad loTman KAY] Fuennnwanszneuan’ld gad 1o Isanilaunsodesutlaiudilendalda
3/ ¥
uazmdauuuiineaazaumelumadlufSinugegede 1.23-148 nSudednsvesemisoaie
A dw G c’qgul P = o VR K 2 )
Wemssdadtiuluomsiazanzimugaumunansdny i 1d lussaudealfiidms - @lSinas
A a v o A mes A A A ' o o v
amslFlunskiageganiiu 500 Jadaas) Ae omnsilifesd sz nouves uflaiudulzvaslu
ey J o
Usuar 2.0 nJesIFUA Yeast extract 0.3 WosiFud uouTniloudama 0.5 wosidud uunihdeu-
s ¢ I o { U a
Famla 0.05 wWesiwud vaz TuTuTdsunmGsusmva 0.1 nlofidud Naudunsa-ar1a5uduy
9 1 }
w1t 6.0 Teelddaisudu (106 wadaeiadaas Tasdszanm) TudSinm 2 WesiFud uaiaes
] [ =1 v 1 - [ v
HaduunToauiwnga 200 souden il Neungi 30%. Wunar 4 fu msldanudeude
] 9
isasoaAngungl 45°. Muna 20 i dewh lidesluemisnils sroduasunmmannse
Tunswdauuiinea T ldSunaimudusn 105 wesidud uazldnaudsuierive W ldnantags
qarios 3 Ju e lsTdlennguiniay$ fe Bradyrhizobium japonicum USDA 110 uay
e Ao a & v o a
Bradyrhizobium sp. THA 5 annealuomsiliunuiineadusion ldonwaduesoad 1o lasan
v =) 3 o o a Yt A o o = ] v oA aa
KAY1 nudlsTsdeuisaesesiusannsoniy1da ddnnumwadgede 108 iraddeiiadias
H & ° @ y @ v 1 a {
(Jauman)  Feldmavineadmfums@eauaiiFedsnanluemsieion Taslduuuiinean
paadumsdr  wozanmsAnyuiedaduunsiiavesdad nuddad loTman KAY1 Saagly
d’lw v 9/ o Y4 o dA o o vl
ana Rhodotorula  wanvnildsddeyanazinussmmeiuivedasonmmpmeiug (loTman)

H <y :}l QU o Q
Mo lumanaanfiseseanas/mSounuiineaniannngInasazulaiudlznds 9in

o Y ¥ ) Vv
msfademdsluiosdu iHensinyide 1



Abstract

Rhizobia are effective nitrogen-fixing bacteria in symbiosis with legumes. Rhizobial
inoculants are currently produced for growing several economic legumes. The utilization of carbon
compounds by rhizobia varied with their species and strains. Most slow-growing rhizobia cannot
usc the simple sugar, glucose, as well as sucrose. Glycerol and mannitol, particularly mannitol, are
mainly used for the cultivation of these slow-growing rhizobia. Prices of these carbohydrate
compounds are about 12-20 times more expensive than glucose. Consequently, the production of
these legume inoculants is costly. This study aims to produce nutrient sources containing glycerol
and/or mannitol by the microbial conversion of cassava starch, a cheap raw material, for Rhizobium
cultivation. The rhizobial inoculant production cost might be reduced. A total of 147 yeast isolates
from natural habitat and 19 yeast strains from culture collections were screened for their glycerol
and mannitol production capabilities using both glucose and cassava starch as carbon sources. The
yeast isolate KAY 1 isolated from rozelle fruit was selected. It could efficiently utilize cassava starch
and accumulate mannitol in its cell. The maximum yield of mannitol was 1.23-1.48 grams per litre
of cultured medium in the laboratory scale (500-mililitre working volume) when the yeast was
cultivated in its suitable medium (at the initial pH of 6.0) on the rotary shaker (200 rpm) at 30°C for
4 days. And two percents of inoculum size containing approximate 109 cells per millilitre were
applied. The suitable production medium composed of 2.0, 0.3, 0.5, 0.05, and 0.1% of cassava
starch, yeast extract, ammonium sulphate, magnesium sulphate, and monopotassium phosphate
respectively. When KAY1 cells were heated at 45°C for 20 minutes prior to inoculating into the
starch production medium, the mannitol accumulation in yeast cells increased 10.5% higher than
untreated cells within 3 days of cultivation. When cultured two slow-growing rhizobium strains,
Bradyrhizobium japonicum USDA 110 and Bradyrhizobium sp. THA 5, in the medium containing
mannitol prepared from crude KAY1 cell lysate, both Bradyrhizobium strains gave their good
growth of about 108 cells per mililitre. The similar result was achieved when the same composition
of rhizobial medium was prepared using commercial grade mannitol. Yeast isolate KAY1 was
identified as belonging to the genus Rhodotorula. Several yeast strains (isolates) basically tested and
selected according to their starch utilization and glycerol and/or mannitol production are also kept

for further investigation.



