s

ez

av

.mmiiu MNITRAMENITINTYT W

07
oIy

P

A-Q

manng
PR

&

TEM YT gtee M rpn
) € 20 UG

o Dkt
s

me

Woel YN N

¢

£
<

= &
S TR
- =4l

w9

At
e

L

RN a9 S

[
*

4 3




L9 a - -
viaeayAeIUIty dkneamenImInTI Suusied

T

@,vw
‘V}p U )

msuaanaaAngasaaIn laN1aFINNsIaNea (3- l8asondiinnigs)

v
1niee1aY Bacillus megaterium BA-019

uanAsyn uilszay

%mﬁwuﬁﬁﬁ]udauwﬁwmmsﬁnmmm&ﬁﬂqmﬂ'?iyﬂgﬁﬂmmﬁmumﬁmcﬁw
MUVIPIAFIINNNYAAINATIY  MIAIFIYATIING
AUZININTAT PANDINTBUNMIINGIAY
Umsfnu 2553

A A A o a a
AVANDTUNYIWIANINIUNNIINGTAY

I TR
4972608423



PRODUCTION OF BIODEGRADABLE PLASTIC POLY(3-HYDROXYBUTYRATE)

FROM SUGAR CANE LIQUOR BY Bacillus megaterium BA-019

Miss Sarinya Kaewpradub

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science Program in Industrial Microbiology
Department of Microbiology
Faculty of Science
Chulalongkorn University
Academic Year 2010

Copyright of Chulalongkorn University




Fd0IMetinug MsKaaNaIaAnTBsaaIn lANIFINMYTIA

v
woa 3-leasondiinnsa) 1mideulay

Bacillus megaterium BA-019

Tae weanygn udalszau
#1013 0IINIMATINATITY

) a a Jd 4 -
p11soNUTnu Ineniinusndn 59PNAAIIN30 As.dee3 Narlin

a o L4 a o wa v a a d o 4
AUSINVINAAT FEIINTUUNIINYIAY 8uum1ﬁuuimmwumnuﬁ1i‘lu

1 A o =3 o =
duntlsesmsannaumangasiSaanuniuda

a o
Py X T AUVANULINGFAAT

L4 s
(FAAI113Y A9 quli’ NITHUBIN)

AMZNITUMSABVINGITINUTS

(393MAAT19130 AT Bl Tu)

\P lou W ) a = Jd
................. [ s .01915NUS A INONINUTHAD

4 ¥
(309MAAI19138 A3, A9Al3 Na1f5¥)

frooy

4 LNITUMS

L4 S a
(399MANI113Y A3. 17“513 ﬁu“’lu‘l’ﬂ'ﬁ)

.............. ; [%.......[l\l%wmé’i..m.....ﬂsiumsmauaﬂwﬁwma"’u

['4 a a o
(59PN A3, T3 NS¥ 1Y)



asan uMlszdu :  manaanmaAndesaawldmetiamyiianed 3-leasendih
fitsn) 91mirdenlae Bacillus megaterium BA-019. (PRODUCTION OF
BIODEGRADABLE PLASTIC POLY(3-HYDROXYBUTYRATE) FROM SUGAR
CANE LIQUOR BY Bacillus megaterium BA-019) ®. Fnyinmiinugndn : sn.as.
aens farin, 104 win.
2849737
miBSetifunsAnyImswan PGHB) 910 Bacillus megateﬂu}n BA-019 Taeinuiiledoft
finadon1sHAn PGHB) ioiunanaaves PGEB) Taoldunasmiveudisisimigauazmidie
Buhdes  Amnanudiduvenidesildithuumamiveu Anmwaveansiiiasigems
sufluuneriiafiidenisiniy msdunsiziuazazay PGHB) Fuilumsinigyluazilinuga
Anuimssivannududuves TulasisulugdvesySe anududuvewuniiFonluglves
uuniiFoudamimelas lamsauaznasusznine ImmaSouazwemialuglves Inunmoula
TeTasouroain menszdulifinsdunsevuazazay PGHB) Mnnndu  wams3somuh
B.megaterium BA-019 @303 gynioufunsnan PGHB) Ralaolshirdouiiuundemiveu
sazgiSoihuumadlulasiou  samsfnumuh B.megaterium BA-019 @113 0193 YUATHAN
PGHB) 4alunnzmsiniy ddl undimndueu fe 1hdesiitinududuvesiimas iy
30 niudedas unaslulasiou Ae gFeanududuriiiy 08 nfudedas Tmunmoula
leTassudoamlannududuniiy 20 aSudedas uazlidestimsAuuuniiFousammaenl
az'lasa Tagldnnunuuniuveuradiiifu 9.21 niudedns anwduduves PGHB) whny
4.62 nfusedns AndhniSine PGHB) viiy 50.12 nledisuddeihminmaduiaiinm 12 $2Tue
veamsAvade MsaTIMINAANTIAY 038 niudeansAeda Ty Amnmsnan PGHB) Tudmiin
100 B. megaterium BA-019 Tao1¥n 1z I8nnnsidsade luvaawer l@sudelugminuina s
dns iilowda PGHB) Tudaninlaslidenuundmivenldamumununivveuradgega
MY 9.61 nSudedas anududuves PGEB) 1AL 3.07 nudedas AaiuilSu PGHB)
iy 42.52 nledudderiminmaduieinm 6 $2Tuwesms@sude meaTIMIRAAIAY
051 niudedasandaTue wuinlSune PGHB) qaqav"inﬁn‘lé’émini";mﬁ,mB megaterium BA-
019 Tuwialwd uARUMUNNINYBIFAALAZSRIIMINAR P(3HB) wmamwa‘lumnunqmﬂ

Heidoudoluvinve

M Wy mtme‘muﬂﬂ.____.@XD&)___-hm%“ﬂﬁ ___________________
a A"
MUIN_aFINGIN QAT IMAT Y awiledee. lSauInniinuiudn R, ZCW{-WQ‘Z

Umsdnwn 2553



4972608423  : MAJOR INDUSTRIAL MICROBIOLOGY
KEY WORDS  : Bacillus megaterium BA-019/ POLY(3-HYDROXYBUTYRATE)/
SUGAR CANE LIQUOR
SARINYA KAEWPRADUB : PRODUCTION OF BIODEGRADABLE PLASTIC
POLY(3-HYDROXYBUTYRATE) FROM SUGAR CANE LIQUOR BY
Bacillus megaterium BA-019). THESIS ADVISOR : ASSOC. PROF. SONGSRI
KULPREECHA, Ph.D., 104 pp.

207797

This research aimed to study the factors that affected P(3HB) production by Bacillus
megaterium BA-019 in order to increase the production yield of P(3HB) using sugarcane liquor which is
inexpensive and locally available. The effects of initial concentration of sugarcane liquor and certain
nutrients limitation (unbalanced growth condition) on cell growth as well as P(3HB) biosynthesis and
accumulation were investigated. Limited amount of some components in the fermentation medium
including nitrogen (urea), magnesium (MgSO,7H,0) and a cooperation effect of potassium and
phosphate (KH,PO,) was investigated. The results showed that B. megaterium BA-019 could grow and
produce relatively high P(3HB) simultaneously when sugarcane liquor and urea were used as the carbon
and nitrogen sources, respectively. An optimal fermentation medium yielding high P(3HB) produétion
from B. megaterium BA-019 consisted of 30 g/1 of total sugar in sugarcane liquor as a carbon substrate ,
0.8 g/1 of urea as a nitrogen substrate and 2.0 g/l of KH,PO, with no requirement of MgSO,7H,0
addition. Under this condition, the maximum cell density of 9.21 g/l and P(3HB) concentration of 4.62
2/1(50.12% by DCW) were achieved at 12 h of cultivation. At the same time, the highest productivity of
0.38 g/I-h was also reached. Moreover, fermentation in 5 L fermenter was carried out using the same
fermentation medium containing sugarcane liquor. The maximum cell density of 9.61 g/l and P(3HB)
concentration of 3.07 g/l (42.52 % by DCW) were reached at 6 h of cultivation as well as the highest
productivity of 0.51 g/I-h. This results implied that the content of P(3HB) production in 5 L fermenter
was lower than in shaken flask but cell density and P(3HB) productivity were higher than that of shaken

flask cultivation.
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