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nTH'lmflff1111::b 'UJ'ilU 'YI b 'Vl111::ff11".llel·'1nTHHl'il bLn ff11 b 'YJU-,i1n~11 b'il1'Yl1111 1::'Vl11...1 

11 a LL w:: n 11r.11...,"li11 t 'ii £Jn ~ 11-,i au 'YI 1mi'a1n1 fl 111 £J 1iff1111:: n 11 'VI 37 n LL 1111 n:: <batch 
~ . . 
fermentation) aamL1111n11'YJ~aa...1 t~£J1n'ileJ11ffUeJ\lvfu~~1 (Response Surface 

Methodology) sH\ILifhn11~m~n 2 if-,i,)£.1 ~a e1~11«1w1.1eJ...1flTf11au~ai.ut~1L-,iu (C/N 

Ratio) Lrn::~1fl1111Lilun-rn-~1\I (pH) w11i1e1'i111«1uflTfuau~ai.ut'il1L-,iu~L'Vl111::ff11lun11 
~a'ilLLnffiiL 'YJUff\lff~L 'Yi1n11 25.59 LLG:i::~1fl1111LUUn1~-~1...1L 'Yi1n11 7.19 li~ai.i"lleJ\ILLnff 

~ . 
iiL 'YIUL 'Yi1n11 80. 12 iia~a'il1~ani'11~ta~ (mUg-COD) Lrlail1ffn11::~i.i11Trhn11'YJ~aa\lai1 
w11i1~ ff1111::~L V1111::L'rn-,i1nff11n11m1·thu1r..1 l i~a i.i"ll a\ILLnaih 'YIUL 'Yi1n11 eo.68 iiaaa'i11 

~ani'11~ta~~a~a\I sH\lii~1fl1111LL'iln~1\11::V1i1\1~1~i.i-,,1nn11'Yl1u1r..1 LLa::~1~i.i-,,1n11 
'Yl'ilaa\l-,i7\IL W£J\I 0.04 L 'Y11tf u LLff~\l L iL ~uii'1fl1111u1 L ~atia"l.la\ILL1111n11'YJ~aa\l~lit un11 

~ ,¥ 
'Yl~G:iel\lfl1\IU 

5.2 aii1h1ull-.la 

el'il11«1uflTfuau~ai.ut'il1L-,iu (C/N ratio) LLa::~1fl111.1Lilun1~-~1\I (pH) ,.f\I 2 

if-,,,) E.Jii~a~ a ~a li"lleJ\ILLnffii L 'Y!u-,i1nn1::111un11V13Jn LL1111i. i'a1n1fl -,i1mrnn11'YJ~a a\lw11i1 

Lrlmi1V1u~~1".lla\le1'il11«1umf11au~a i. u 1'il1L-,,uL 'Yi1n11 20.00 ai1.111TI l i~a i.i"l.la\ILLnaiiL 'YIU 

L 'Yi1n11 20.98 iiaaa'il1~ani'1.1~ta~~a~a\I LLa::Ldm ~1.1e1'i111«1ufl1f11au~a i. u 1'il1L-,iu-,i1n 

20.00 ii'1 25.59 w11i1~ai.i"11a...1LLnffiiL'YIUL~1.1ff\lifuL'Yi1n11 80.68 iiaaa'i119iani'1.1~ta~tf 
~ 

A ""°" ' ' I ,. t "" oJI 'I ...... I a~ G:i\I L Ua\l-,i1n'Yl el'il11 ff1Ufl1111 e!U'il a Lu 'il1L -,iu 'YIL 'Vl1.11::ff1.I ITT 1.111{1111 L 'VI el'ilTin11£.I a £.I ffG:i1 £.I 
A lilde' A A I/Ide'~ ~ ~ .... I 

ITT1eJU'Yl1£J LLa::n-,in111.1"11a\l-,iau'YJ1m w11a\l"l.IU (Yokoi et al., 2001) LLa::uan-,i1nuua'i111a1u . ~ 

mf11au~ai.ut'il1L-,iu~ii~1~1-,i::rhli-,iau'YJ1~u1ITT1e11V111i.t1litun11ai'1\IL'lfaa (Sreela-or, • 
2011) LL~ Ldm ~1.1e1'i111«1ufl1f11au~a i. u 1'il1L-,,uff...1ni1 25 ~a i.i"l.la\ILLnaiiL 'Ylua~a\I 

~ 

Lila\l-,i1n"l.l1~li1~i.ut'il1L-,iu~litun11L-,i1tyL~11t'il"l.la\l~au'Yl1~ (Lin and Lay, 2004) n11~a'il 
LLn aii L 'Ylu-,i1nr.l1...1"li11i111n1111a LL w:: t~ £Jn1::111un11mTn Lm11i.1il-ia an~L -,iu w11i1~1fl111.1 

~ 

Lilun1~-~1\IL~1.1~u~ 6.oo ITT1111TI li~ai.i"11a\ILLnaiiL'YIUL 'Yi1n11 20.98 iiaaa'i119iani'1.1~ta~ 
~a~a\I LLa::Ldm ~11~1fl11milun1~-~1\IL~11iu-,i1n 6.oo ii'1 7.19 w11i1~a i.~"1.leJ\ILLnaiiL 'YIU 

a\lif uL 'Yi1n11 80.68 iiaaa'i11~ani'1.1~fa~~a'ila\I L ita\l-,i1n~~1fl111.1Lilun1~-~1...,fiL V11.11::a11 
~ 

-,i::'Yi1 L in-,in1111".ll eJ...1-,iau 'Yl1~L n'ilif u Li~ ~1fl111.I LUUn1~-~1\1~1-,i::~\I ~a L i1::£J::L 1a1n11 • 
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.1 .... ._, A .Cil l"'.ci ~ 
u1U'il1 (Lag time) "lltl.J~a'U.'Yl1£J3J1::£J::L1a1u1u (Van Ginkel et al., 2001) LLa::ut1n~1nuu 

q 

Tl1fl11mtlun1'il-~1"~~1 t11~~::5u ~.Jn11L~1ty L~u 1<il"ll t1.J~au'Y1~6 (Reungsang and 
R ~" l:;.f,,j..,: • :'I ' 'I" .J' 0 '1" Sreela-or, 2013) ~::L Vl'U. L'il~1nnTrn'ila tl.Jfl1.J'U.L3Jm ~3Jmfl113JLu'U.n1'il-'il1.J LVlti.J"ll'U.~::'Yl1 L VI 

'II 

~a li"ll t1.J5j L 'Yl'U.L ~ 3.1if u<i113Jll.Ji1 £J LL~l u 'Yl1.J'il1.Jnwn13JV11n L ~3Jm3J1 n1.Tl1fl113J Lllun1'il-~1" 
ti.Jn-h 7.19 ~a li"llt1.JLLfia5jL 'Yl'U.5jLLu11 u3Ja'ila.J L rtt1.J~1nTl1fl113JLllun1'il-~1"~ti"~::a-"~a't11 
'II 'II 

1i~U.JL'liaa"lltl.J~a'U.'YJ16d1<ilfl113JLi£JV11£J (Khanal et al., 2004) 
q 

~ 

5.3 'llEILi>'f'M>EILL'M>~ 

5.3.1 L ~ti l in11'YJ'ilat1.J ITT3JTrn l-tti~1"~"fl11i.i.1n11'YJ'ilat1.JLl.J1.inu1::uumTmLuu 
~1" 'J L ~ti 1 i'Yl11ufl113JLL<ilrnh.J"ll t1.J~a li"llt1.JLLfia5jL 'YluLdt11. i1::uuV13Tn~LL'iln~1.Jnu 

5.3.2 1un11i.i.1W1.J"li11~5jfl113Jti'il LLi.J ~LL~n~1.Jnu ihrn~t18~11a-1uflTfut1u~t1 
~ t .... ::: ... .... .... 'I 0 •• 1 ... ..1... ' .... 0 ... 

m ~7L ~'" 'il.J u 'U.~.Jfl111::3J 'il1::1.J L um1u 1n1.J"ll11'Yl3J fl113J LL\tln ~1.J nu3J1'Yl1n11'YJ'il a tl.J'lJ.J~:: 

ahrn~mfl3J1nl.LLntii'.iL'YluLi 

5.3.3 L ~t1a'ilmmmm11.Ja<i1l.Jat1 £JITT1wMa-i.JLL1'ilat13J t un1::u1um11.Ji'u Tl1fl113.1 
'II 

L tlun1'il-~1" L rtt1.J~1n 1 ia11Lfliin1'il LLa::~1"~5jfl113.1Lii3J°liua.Jfl11L ~3Jfl113.11::3T<i11::1.J 1. u 
'II 

m1'Yl~at1.JL ~t1a'iln111.Ja t1 £Jffi.JLn'ilat13J 
'II 


