a 7

[ Y 3,' g’J 4 a a &
2N gaTTUE. 2554, mIvirmihdeanuuunzienan lulewedies laauuniiSe
v dJd a Qd d'cu Y Aa a d (A a o a
maRugUsgnBsazinauenla. InoinusiUTyg inemasuniiag
11735 UNA 11 TagFININ VaNAINGIad UHIINGIASUDULAY.

r-’d' a a J = Y o
mmwﬂﬂ%nm’mamwuﬁ: WA.AT. WN1IA UDINUIUAT

UNAALD

4 4

Aav v A g = % :’ 9 3 A a a 4
ﬂ’lﬁ'ﬁ]ﬂﬂi\iulﬂuﬂ15ﬁﬂ‘}:l1ﬂi3TJﬂuﬂ1§ﬂﬂﬂu1@ﬂﬂﬂuLlUUﬂ$!W@Na@]]’lﬂi'ﬁ]‘waﬁlll@i

a

a A o ~ 9 Ao v Jd a = o I v Y
wod lensondoan1 luen (fitewe) Insldyaunidaewuiusgnitazmonugnaauon

Q

Y
o 9 J

v Y Y
nndunedon MNAMIANEIRMENYALYeehdee nunllSinanhmanualszuna 200-
o 1A s A g’ o ] 3 3
300 nSusedasuazlilsuanhmananldunylasd ngladuazigaTaa minmiveziny
o (] a 2’ Y A o a A A 9 :’ I 1 4 [
Areg1eanLaz1ioey ledautengaunssnansaldiihmag lasaiuurainsuey Wy
@ 9 == @ ~ o =
fauen’ld 36 loTaaauaiiios 4 lolawan (5378 SVI3, SV19, SC114, SC126) MindAnwN
msazaviemeonaznuNlelaan  sSvI3 azaulagegan 177 lulasniudedadans
o dy o A a = <3 v A 1A
NAIDINWIZIALA 20 52 T3 NN 37 oarsaIad AISITOU 200 TOUADUIN ANIDY
Yo & A 9 9 a Y J 2y o o
7 Tagldiawsasuaniesas 10 laslsuiasuazanududuuositmasuauIny 10 NSNAD
a Y o [ v Y A 1A Y A
das uaz laile Taan Svi3 lldaduunmeiugaremaiia 16S rDNA wuniianulndife
AULUANISY Bacillus cereus (99% identity) VUAGINULUATNITY Alcaligenes latus TISTR 1403
= ~ @ 1. A Aaa 9 = o A 9
aunsnazauitemogegan 138 lulasnsuaeiadans meldanzi@ernuinldlule Txea
d‘ = = J o 4 A o
SV13 iwenfSeufisunanuainioszrinaesdionus mwzloTmaa svi3 gideniiilil
= d' d‘ % 9 an d‘ dy d‘
ANHUNOMFTANITNHNIANVBINTLUIUMTHEN Tasl¥nTeonuuuN1edDaiiamInuf
09/1 [ s [ % o M Y]
aoudueInd luszauraranuaz ludavin Tasiimsnaunsesiledeainununisnaaeauuy
4 A o A 4 4 L
Plackett & Burman Banunmeyas lulasnuiinanensnaniitowensauanuyoty
v A (a J A v 3 ' ~
fovaz 70 uaz 65 Tuvazi YSanihasudu anuisisevlumswawas lulasou ina
v v 1 ' A
api i nraduianIzaUANUFRIUIINNINToEa: 80 1MUY 1FINUNIINAADY central

v l
A A

composite design (CCD) Lﬁamﬁ?uﬁmuaummmq@mﬂﬂﬂﬁa 2 ytianemiitovay
TuTasinu wuhalusumsnaassiinnuuandemeadfediisdidy fszduanuderi
$ouay 95 (p<0.05) Taeiadulszansmsdadula (R%) 0.9818 mﬂmimﬁaugﬂuuuﬁyuﬁ
ApUAUBIAZANMIANNAWITLS nuIAmInmMInaassdin ndifesiusminauns Tae

YSinamseaaiiemegagelunaraduasludwmdnoiiiy  1.546 uay 0.034 nfuseans fa

I Y a = 1 Z’ @ Y o w
Wusesay 38.31 tag 2.98 ¥oIUSMUNOWOADUIHINLA MNEIAY



Waranya Suwannasing. 2011. Batch Fermentation of Sugarcane Juice for
Production of Biopolymer by Pure and Isolated Bacterial Strains. Master
of Science Thesis in Biotechnology, Graduate School, Khon Kaen University.

Thesis Advisor: Asst. Prof. Dr. Pakawadee Kaewkannetra

ABSTRACT

This research work is to study batch fermentation of sugarcane juice for
production of polyhydroxyalkanoates (PHASs) biopolymer by pure and isolated
bacterial strains. Firstly, the juice was characterized and consisted of total sugar
concentration in range of 200-300 gL™ and three kinds of sugar as sucrose, glucose
and fructose. Soil and sugarcane samples were collected to screen PHAs producing
microbes. It was found that 36 isolates can be utilized sucrose as a carbon source
although only 4 isolates coded as SV13, SV19, SC114 and SC126 were picked and
the strain SV13 showed maximum PHAs accumulation at about 177 ugmL™ after 20
hr cultivation under temperature at 37°C, 200 rpm, pH 7 with 10% (v/v) inoculums
and 10 gL™ total sugar concentration. In addition, the S\V13 was further identified by
16S rDNA technique and found closely to Bacillus cereus (99% identity). While, pure
strain of Alcaligenes latus TISTR 1403 was reached to accumulate maximum PHAs at
138 ugmL™ under the same condition that was used for isolate S\V13. Comparing
their ability, only SV13 was chosen to further study the process optimization in both
flask scale and fermentor by using statistic response surface methodology (RSM).
Preliminary screening was employed by Plackett and Burman design. It was found
that 2 factors of pH and nitrogen were affected for PHAs production with 70% and
65% confidence levels while 3 factors as initial total sugar, agitation rate and nitrogen
were impacted to dry cell weight (DCW) at more than 80% confidence level. Then,
central composite design (CCD) was carried out by 2 factors (pH and nitrogen) to
model equation. The results revealed the significant model (p<0.05) with
determinating coefficient (R?) was 0.9818. Verification and validation of the response
surface model were obtained that the actual value showed nearly to the predict value
from the equation model. Maximum PHAs production obtained in flask and the
fermentor were 1.546 gL™ and 0.034 gL™ that equivalent to 38.31% and 2.98% (w/w)
of PHAs to DCW, respectively.



