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Fig. 2. Improvement of F118 strain by
genomic adaptation and mutation, resulted in
the creation of F118S88 strain (*) that can
produce ethanol from BSL (glucose 45-50
g/l) at 35 °C at around 20 g/I.
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F118S88 strain, resulted in high yield

production of ethanol at more than 50 g/l

from glucose (150 g/1). Symbol: O,
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Fig. 4. Construction of xylose—assimilation pathway for Saccharomyces cerevisiae
F118 strain. The strainF118 bearing the xylose—assimilating genes (F118X)
was evaluated in the medium containing xylose only (YPX) and
glucose/xylose (YNGX) under microaerobic condition at 30 °C.
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—a—xylose —— 0D600NnM —e—xylitol acetic acid ethanal

w
(=]
T
[ R e L I 5 S & I o b |

Fermentation of BTCC3X in YPDGX medium

50 25
45
= 40 20
235
E 30 15
© 25
= 20 10
3 15
§ 10 = F 5
5
0 Ot \... E 0
0 3 6 9 12 15 18 21 24 27
Hour
—e—¢glucose —e—xylose —e—0D600nm
xylitol acetic acid —e— ethanol

Fig. 5. Xylose fermentation by Saccharomyces cerevisiae
BTCC3X in the medium containing xylose only (YPX)
and in the medium containing glucose/xylose

(YPDGX).

AR &Y b ERBEIEICAGH S DA R, 73— R L RIRFICHERE L2856 Cld, 7L
A= ANFERIIHE SR, T — AR R RoTe, FEINDTT Y ) —
NTHEBRLSF VY F=AThHoDZ R brolz, Z95 LT, BICCXIZELTIEL Ry 7 &
MERAE T TSI, ZARFERIZ/ZR o723, RERAYIC BTCC3X DOIHHERE D ik /e &3
VEEEEDbNS, Ll FISXARICEH L TEF v u—2Anbx 2 U h—L &2 A,

TH ) =L DFREREDIEF T

WTHDHZ ENbinoTz, FERIYIZ F118S88 HRIC AR /2B

GFEEAL TCHWEETHL /L a—2BLIU0F g —AnbxH ) — )LRERENTRETH

5 EHIWLTWD,
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3. REWRTEEROER

Output3 TIX Output2 DN T —EBEZER CORBIRREIT I LOOEMERE LIz, %
DI, FEEA NV AMMNEE O FLS BERED T o — X LX) ke a—TF 1 73 i85
TO7a—=V T ETO, BERRTH1-OOBGEFRIROMES LT- (Fig. 6), £&E
PR FTREM: 2 B3 5 72 0O #OE EGFP & 2 /R 7 G+ % 3 7' — L ELSI (SS) & Flox ODfH]
(2Rl S ST SS-EGFP-Flox DFHLR T F118 Bk, FEER=EFER: YPH499 #Rds L UF BTCC3 #R D

@E Li’%)g ?IET L/ T %‘ 7:_.0
® goodT 70007 80007 90007 10,0007 11,0001 cee
AURL-C B> Wf-mﬂ‘__l:

TDH3 termina tor

F118 YPH499 BTCC3 (with confocal)

Fig. 6. Displaying EGFP on the cell surface of Saccharomyces cerevisiae F118, YPH499,
BTCC3 strains as a model for anchoring the cellulase enzymes. In case of BTCC3,

the display was observed by confocal microscope.

Fig. 6 (/" & 91T, EGFP (UkGl # > X27) [ F118 35 L UF YPH499 N T O RIETRRH
FHARREEIC CHERR T D Z LN TE 2, &51T, Frx X BICC3 Bk CTORKE R R BLA R &
Z A, IEREIC EGFP Z MR EIC @B T 5 Z EPMR TE o, &9 T & T, ERERR:
TR, AFe Yoy FCHEELZ F118 (HAM) & BTCC3 (> K37l TH
FRR B R OFENLIZHPY LTz, AlEl, 7 rm—=2 7 LIERERROT o — 5 %
7 (Flox) |3%BEFERIMME FLIS kD 7 m—=2 7 SRt 0T, A b L AR S
THH NI ThHDHI EbERESNTZ, 25 LT, Flox D7 > I —H2 "7 ZRH$T5Z
LIZE S TA MV AHEF TS EGFP O X 9 ITHERERIICHERF LTV AR o /37 DR &R
NA[BETH D, Output? THEONZEER X /37 Bl 21X BGL, XYL(GH10, GHI1), AXE %%
S. cerevisiae [EREHIZ codon usage Z i l L7242, F118S88 EERERE IS L OVBTCC3 D
JE TR T DT b LETH D,
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4. FLERFERERER: DHELE

FLEAFBEBAGR TIX 9 CTIZ Bos
taurus(Bt) HiK L B PLEAFEMAR S T 5
&I IR O 15> -, R on
felc, ERERTHD S
cerevisiae BYATA3 BRIZEA L, 7L
O — R &G AT YPD BEH RS A AT
S>Thlz, ZOREK, 7V —2 20
g/1 026 LRI A 2g/1 FEEEAEE
CED S EEME LT AR Fig. 7. Expression system of LDH gene
J—VER) 8g/I BREAFELTZIZH T in the PDCI cassete of Candida boidinii
bbb, BREOAs Y —=2rizky, K212strain
e P D FEIRERE E AIFAE T CHIFE T
& LBk} Candida sonorensis (A7 VU —=1 7%= K189 ¥k) I L OBERE Candida
boidinii(A 7 ) —=2 735 K212 KR) R T & 1o, MR IERYE YPD (7L 21— 2 50 ¢/1,
pH1.5) THiEH D pHb. 5 & FIARIC mHICHIIE T E 5 O T I EHEE L L THETH D,
WMH), KIBIKRD T ) A ) — VAR BRI D851, 72 & 1L PDCL 35 L OY PDCS
DI a—=2 T EATSTN, 7 AMERBDLAHINTORNWZD, 7 r—=2 7 0NIERIC
FEL D EHIBT L7z, RIS ABI S CWD € boidinii K212 Bk 5 PDC1 8 L OVPDC5 @
sa—= T E{To7, LA L., PDCl OFEBRIHER TEX 7= DD, PDC5 D4 TR TE
TRV, & 2 TH AL PDCL AT % 7212, PDC1 OFEIZ FLERREEE R - 2 AT 5
Z & aRABRT,

C. sonorensis K189 ¥RD 5" ) LIHAIA L CIHIBEEZ MERE LT, FLBFEEIX, 7 1=
— A 100 g/L Z & ATZ YPD BEHLTITUN, HME p H ZAHERF 32 726018 20D IR V2 D L%
Mz, 30 COBKIRRE TIT o 72, TOFER, 24 BT/ L a—2AR7< 720 K 40g/L O
FLENARR ST, =& ) — /i3 13g/L AR S iz i= ., FEEIERITH 0. 4(g/g) TH
STz, WERMEWDIZ=F ) — VAEENE TR > TR Y | AREERHNIEGES L < T, %
BEL D IZ7 N 3 — ANEEEIEICE O D alRetEd @, A7y =27 hTid50g/L OE
PEZHIELTWDON, FEolex s ) —VAEEZ R T2 LITMA T, BEREHEMA 5 K
DRI MBI L b b,

A ¥ R T BICCTI MR DOIBHFFIE N TH 5, 2 OBHBILS /7 AMERB DY
STWRNDTH D, 5. 7/ MEREHTILERSH S, TRV IZ, BICC3 IZHLEE
TR T2 EANT D2 LRk ATz, M), PDCl DA ZAEEE U CHEEWEE 2 A T= 05,

PDC1p(-253..0)
B ‘ pHK135-PDC1p-LpDLDH

7559 bp

GAL1,10p

~ 14 —



lg/LDxT% ) — )L b S
AN Rl % b S el 3
TWAHEIRTH-7=, Lv L7
M5, PDCL, 5, BLU6D 3
DDOBIRFAWIEST HZ & T,
Za—2A 100 g/L bk
72g/L DI E AR T D Z &
MWTET (Fig. 7). T OFEHE,
FEWEIFIR] 24 RFRILAN T, @il
JEDHIERIEL fHEL Lz,
DEIT & | MHEEEREOFREME 2 Of

—&-Glucose —+—Lactic acid ——Glycerol ——Acetic acid -#-Ethanol

120 80

70

Glucose (g/L)
2
2 s 3 2
Lactic acid (g/L), glycerol (g/L),
acetic acid (g/L), ethanol (g/L)

2
=3

=

1] 6 12 18 24
Time (h)

Fig. 7 L-Lactic acid production by recombinant
BTCC3 strain

HDH LT, Ak, BIREDOIBEIER: 2 ENA I~ AL EMT DFENRE L D &Ik

Do

5. WARIEERS ) A E~OBIETEABNEROMBME

RIFRF T, A A~ A5 U732 2 BERE IO RS 1C5m L TR 2 729
BRI & LT, NUBERE (S cerevisiae) DFEBRERTHIEE > TWD
FEfR ) 70 MERLT L7 brR b—y 3 UIETOBR HE AR KN 26k - EH
TOBBFEAFNREINTNDT I a7 Y o LEYYE (Agrobacterium
tumefaciens—mediated transformation; ATMT) ZJSH L7c7'mE—X— 7 v 7EIC
K DEETIRERE T ) B OB AR FE AL AR OME 21T - 72, BARRIZIT, fam i
WZBAZE S 47z pBI121 NA F VU —7"F X3 ROAR—F —fdim (LB, RB) ORFIZEEREH DI

RB

ymUkG1 T2A KanMX Terminator LB

l Transcription

Chimeric mRNA (ymUkG1-T2A-KanMX)

‘ Translation

Chimera ymUkG1 T2A KanMX

A Self-cleavage

Chimera ymUkG1

(G418 resistance)

Fig. 1. 7u®—F— T v FEIC L D KanMX Z > /3 7 B D A FEERRG
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pBI121-ymUkG1-T2A-KanMX Expression strategy of KanMX
‘ Electroporation

ymUKG1

> Em S EDEm, | Recombinant Transcription
1 tumefaciens . )
Chimeric mRNA (ymUKG1-T2A-KanMX)
Randonf introduction ‘Translation
of T-DNA into host + Co-culture
A Self-cleavage
WT W. anomalus

Chimera ymUKG1

‘ (G418 resistance)

) : Recombinant W. anomalus
/ ‘ ( Resistant to G418 )

®
NG OK

6
— (a)AO006 &AO013--- 1,047 bp

FHMX  (b)AO006 &AO014+ - * 396 bp
1 2
KanMX

G418 resistance clones

Fig. 2. 7u®—¥— b7 v 7% AW 6418 e #R 2 R ERL

FMttE~— 7 — & 72 DHUEME G418 It 2T 54 5 7 rE—4% — L 2D KanMX 7 &
v N EfREEE S X7 B ymUKGL & T2A BBl &4t LRG L CrE EER0 7 7 A BI2E
AL, Ty FENTE RO ) A EOWNEE T 0 —2 —HE T CRET 52 &
IZE D NEMEGFOTX Y VES EA T L— DX AT IR LTz ymUKGL % T2A
FLFERALCH COIlrd 5 2 & TWIEMEE 7 & O F X TIRRIC K 2 8L Pk L72Ig
PERLD KanMX ZZAEPET HHENE & L7z (Fig. 1),

AW TIL, BARENTAFAGEZR NBRC RO a7 v a v OfnbA v RRTTH
kD2 T 7Y =R MO EMEERE & LT, MIERERCRERRER S LTHH b
D Wickerhamomyces anomalus \Z43¥ES 1% NBRCO130 #i&HWHZ LIz, £ L
T. 27 bRl —va ARCKOBELIEANAS T =T TAI REHEALLET 71
NI T VT A(A tumefaciens LBA4404 #E & ONEHAL05 ¥k % /) % W, anomalus NBRCO130
KRICEG S, 7o — 4 — LV ADINKRBIn F 27/ L BT o MIEATLH T & T,
W. anomalus NBRCO130 #£%" / L EOWIENEY 1 & — & — D[l T THRELR T & LT

- 16 —



KanMk ~— 71 —BIn T 2R SE5H 2 LN TEDLDMGEEIT 72 (Fig. 2), TORER,
B OFEREEH FCEHERLD F. anomalus NBRCO130 £k (WT) 73 0. 05 mg/L @ G418 j&
JECABHELR LEOICR L, 0. 1mg/L @ G418 5 5 F Tl & =9 ## 2 #k D
BACREh L. (Fig. 2), & U T, KanMk ~—7 —&f5 ¥ % & T DNA fE 2 Hr B
RS 252774 ~—y b (7T —=RT T4 ~—A0006 &V N—RAT T ~—
A0013/14) Z&XEH L., 3O/ 2 BR Dl - BRI L7~ A DNA 28l & L7z
J I PCRIEIZE Y . G418 Mtk 7R L7c kR Bk D &/ b BRI Kanllk ~— 71 — 85173
BASNTWD Z LR L7z (Fig. 2),

X DHIT, WRIARE I C OB T COMBZFED 6418 i 2 FEHIC A L7
B RIS o CEFAERIRR S 0. 01 mg/L D G418 I THEBIHEA R LIZDITK L,
FHHLZ BRI 0.5 mg/L @ G418 JREESAF T CHIEIHTE HBAE R G418 MittEZ R L7z
(Fig.3), HFl, ZEREM ETlx, 727 a7 7 U v KRGS t5 ORI 2 MRS IR 2 pE
BERECd D W, anomalus NBRCO130 KR0D =1 1 = —NEEVMELR IC 2 L4 5 2 & 1TFEV G418
REMED N SAL D T L AVURME S UM IRIRRE L THE3E U 7 S T3ty — 7 R B
EIREBPRTZND 2 & TREMINT G418 A " 2 LAVRES Tz, & o TUREIL,
T aRy T 0 LR O/ Z R O—UOREMITIE, 0. 1mg/L @ G418 ZIRINL 7=
iRt A 2 2 &ic L,

E LA TR, BROWNEE T 1T — 2 —2EH L7IARE G RIS AT L%
RRESE, 1 DONEET BT —F —Z W T KanllX ~—H — & FI2INZ T, A4
~ AJEERD B DAL AR PEIC A F e R A T 2 LR BT 2 L ER A AR O R
T LOWEEAT > T, FROARMIFETIE, FLRAEPERE 2T 5 L 7o X B RR OERICA
7 LDHEAR T % W C, Fig. 1 TR LTz Kank ~—h —i@ o ORBEHO & v k
D TR T2ABSN I U C LOHBIGFH G LTe A TV =77 A FEMEL TEE

NBRC 0130-WT KanMX-A%%
G418 (mg/L ) G418 (mg/L )

Fig. 3. BPARIRRIZR L CH# X BRD 6418 THESEEZEIZ M ELT-
NBRCO130-WT : #. anomalus NBRCO130 % Bp/ERUkK & U Cfif H KanMX-A ¥K : KanMX i&
fEF%EAN LT W anomalus ¥z ¥k (Fig. 2 DDA KE)
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BERED 7 ) A FIEAL, N7 v T ENTEERRENO S ) A EONTENE T 7T — & —f
BT CTERRTHZLICED, WEMNBEGFOZX Y VES LA T L—L2DF AT 2T
% L 7= ymUKG1 & KanMX %Tﬁ)\ L7= 2 T D T2A BAFALC H U 2% 2 & CHTENE

BART & DOF A TR X 28 Z PERR U72IEMR D KanMX & LDH % [F]RFIZ A2 pE 5 2 Bk
& L7z (Fig.4),

RE @ /mUKG1 T2A & KanMX T2A

‘ Transcription

Chimeric mRNAl ymUkG1-T2A-KanMX-T2A-Bt-L-LDHI
l Translation

Chimera ymUKG1 T2A KanMX T2A @ Bt-L-LC

A A Self-cleavage

(G418 resistance)

Fig. 4. 7RE—%— 1T v BT K D KanMX,LDH ¥ o /37 B A FERE D 1EBLERRE.

INFETIC, AT L7 vt —%— N7 v 7 ELEIGH LI- S HEiEG 1R
B AT LDIZEY | KanVB{sF & LDHE S T2 IE AN LTSI 2 SR B HRS 5 2 &
(ZE LTce & LT, Kanllk ~ — 7 — 8+ Z & Te DNA fEEZ Fr A IR 35 77 4
~—tv bk (74T —=FK7 T4 ~—00006 &V =TT A~—N00l4) & LDH 5T
ZEte DNA SEI 2 FF BRAUICHEIR 5 7 94 ~—F v b (74T — 7T A ~—A0016 &
UR—=RAT T4 ~—A0017) Z A\, 1550712 R0 DAl - KR L7257 2 DNA
gL L7 ) 5 PCRIEIZK Y | G418 A R LIAHIA R R D & 7 I BT KanlX ~

AUUOG AOo 16
ymUkG1 KanMXx
AOG 14 A0017

GFP-D-1®
LDH-C-2D
LDH-E-2(D
LDH-E-2B)

Marker
LDH-B
LDH-A
Marker

(kb)

1.0
0.7 KanMX
0.4 AO006&A0014 -+ 396 bp

(kb)

1.0
0.7 LDH
0.4 AO016&A0017 ==+ 703 bp

Fig. 5. 4 A LI KanMX BT & LDHEIG T % 338 A U 7= k0¥ 2 ¥k D fERL
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— N —8ETF L IDHBEEFPIBEASN TS Z L 2R L7z (Fig.5),

EHIT, GAI8 TN X TIREE A Lo D NN L 7 2 KEsH B¢, LDH {EMEIC X 0 $LEg
WAERTHZ L TRV T ABEM LTRSS e —%2EEE LT, T v
L7=NTENE 7 v e — % —2 XY KanMX~ — 71 —T8f5 1 & LDHE G103 588 U 7= SLEg 2k
PERAHA Z KR Z 8K T 5 Z LIS L7- (Fig. 6), R7C LOHEIGFEARRTIE, hT v
LTeNFESE 7 BB — X —OE W LY | iR THAR 8 H#0> b R4 RIZ X 0 [REEH L
T LANEMR LTRSS N —DRE SITEVDPHER S NTZOICR LT, X TT «
T ay ha—Ld GFPEGFEAE ((D-10) Tik., % 13 BEICB W ThH o —Z
RSz no7z (Fig. 6),

8 days 13 days
Fig. 6. FLEBRARRIC L B/ v —RL & HE45 & U7 LDH A PEAE#A X ¥R DK
Lot AWFFE TR LT NEE Y B B — % — 215 LT 2 EB IR T RFRELY 2T A
A RRTT TR SN InaCCHRIISHT 5 Z LIk 7 A EOWNER T 1 E
— X —HEENICIEA L TR EETEX 2EMAN MR THOBRBICHEERTX
D

@ A7 B == ESOEIBHER DI

2015 AR, BTN 2016 4EFEIC, &% 1 A OEBREFEZA, MEMOFR, BLO 1 47
B 2D FHICALE T DR 7 7 2 A LTI T 72, 2D 956, 2015 A
WCANF LT AE, 2018 4F 9 ARICH LS 2 BGTETH 2,

BAPEAICB LTI, A & RR TN b KRR E O L AR Y vy —7 7 A v
H—%5B AN LTz, 2017 FFREEIT 10L DR v —T 7 A Z—DEAGET Lz, Z O
DA LY | KRIHEE T O FEEERFERRNT 23 i rTRE IR RE & 22 o 72,

® HHIFHE TITAE S 7TV RDN > T8 72 70 J B

BRIRFHEE Y IZHE T L TWD, BICIE, M2 EET 2B b Eii TE 7=,
ZHUCEE L TIL, 5%, BIEOFEE HEtET 2B TH 5,
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(5) Output 4: NAF=ANHNNAFR—AR) v —%FAH

2017 FEE TIIAA F_X—AR) ~v— (RUAWE) OEEMfiEEthaERTH &
WTETZ, ZHICBELTE, 20844 ALV A2 FRUT LV ELRBROFRAE 1 AZTA
NDHEHETHATL T D (BIREE T, FAETMTRPCANFTAIRH 0L, KRR
IZRVRADBHSRTW W),

(6) Output 5: 74 —PEIT 4 RET 4 EMANAZT) 774 ) —F 0B RADHEE
O 7avzsZ FoRBW

HEOX, BAROIFREL AV RR T ONA I~ ABEEEOHE L ATV, A
~YRAaLEF— b BLONAFN T AT —FEE A RV T THET 222 ThH
%, LT, HER, 4V RRUT OMGOMRIERIZE T Win-Win OBREMHERETHZ &
TH D,

@ WFoEIFEs Ik

2017 - 9 HIZ, A Y FRUTIZBW T ZINETOERII—T 4 V7 OfRREEHE X, A
A A~ AN 77 AF Y —OFEBAFRMEIZ AT T, #FRT, LIPI, BXOHEARLE AV R
T DD 4t TO LRI O R EE R L1,

@ HNOFHE (RAFHE) (26T 2 YEFE DR DERIRILE A /37 B
HFEFFRIZAT CTOREBOME T, SH%OMREEIAT TORE AL 72D L HF
LTWb, ZOHFEDOT, "fMay hTI7 U hOEAE~yF U 7RI TERL, A7
BY=Z METLThH, A ¥ RRYTICBT 5104 ) 774 F ) —DERE RT3
HTHD,

@ B s h~OHHR ORI

BOMIEH R L, L LARG, HFBEOREIERE S Noob 5, MR
FHA, BARD D OHERBEG L . AR TR SH I S OWE~ORHIZ R E K TH D |
Bk 2SO BT 5 T LA T B, MEORRE DL TIEHTRIO ) 22 BB |
BRI E VR AT T L OBk E REED T, EVRA L LCORSIO N &4l 5 %
EREDHEEZD,

B YWHE TIIEE SN TWRD o 7287 70 BB
MIEHZE L
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0. ERERMFEER EOREL ENEZRRTH7ODOITR, HileE (AF)
(1) 7eY=r hak

HrxoTarcrs "OBEEEE L, b X — — |k EORFERIT, BTl
ICHEREL TV D LT 2, Ledo T, REREEFEIENESICEX D, L, %
BROT T Ny MIXHTHE@MAE LV EO LTI, dEimO Ciast M ostm £ cA
RAJICE S 2 MERE D & FRK LTz, A2 md TE, BRSO B RO R 7
59, BEVRRAEITo TV D REOEME DB R Z BRICHA L2 Z ENEETH D
EFEE LT, BAPEoTWDLHELITRRDIIT, EVRRICOBNLE L b (Fhadadk
~OYIY A) ZEETEOT, ZHBICEZDLERD DKL,

(2) Output 1-4 (2B LT
THETICEA L7 BRSSO B ERRERESHR D 08 ) NSRS FIETH D, A
BIZIINA A~ ARTALEREEE . GC-TOF-MS, HPLC, GCP 72 EDERRE M & h w2 Z—X
— bk TREBERIICHE 2 D D7, Fe#& ICC (2018 4F 7 A EMiT7E) IS CTHER L7V, £z, 11
e LTHERALTHS, 9THAOD 7 AOZHBER iR TE 500, B0 2
IZBALTH JCC CTHERNBMUETH D,

Q) Output5: 7 4 —Y BV T 4 AZT 4 EAENA TN 77 ATV —T7 1t RO
FHFENIRFFEREEE & D ILFRINFZEFRIRDL & IR, £ ORISR Z kT 2720 DK, 4
B~OIEH - ELRPFZEICIT 2R BICHEICE 2 F TR, < OfFamei %2 2 L7203,
Tl Eamr LR LTEEW I TRV EEZE X TS, Bk X 5z, fa523Eizmi) Tk
EURAETNVETEEBE L T, MERGE GRS LETHD LT 5,
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II. #R%E HRRROLET) (KFF)
(1) Bl I B 451

M EIE L

(2) & T AT T2 B Y HHL A

2017 £ 9 HIZ, A V' RRUTIZBW T ZINETOARRI I —T 4 7 OfREE B E 2. A
AF~A) T 7 AF Y —OFEBRAGEMEICHT T, MRS, LIPI, BXOBEAE AV Fx
T DEED 4 (L TORFEORELGE LT, 5%, Ex 2iffseEeRiEz2m LT,
FL[RIFSE D Fhiti & fkfe L TV FHlTH B,

IV. BAOFLEL Z20mE E (AFH)

V. BRERRE [FEEB~BEOLHAM] (AF)

VI. #AEE [HERBE~REOLEIE] GEAR)

VI. Zoft (FELARH)

Uk
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In this study, lignin was isolated from alkaline
pretreatment black liquor of oil palm empty fruit
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Isolation and characterization of lignin from alkaline pretreatment precipitation with hydrochloric acid. The isolated
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Proceeding ASEAN COSAT 2014, Bogor 18-19 Agustus 2014. pp. such chemical compositions, UV absorbances, and
483-491, ISBN 978-979-799-812-7 FT-IR spectra. The lignin from alkaline
pretreatment of OPEFB and SB has similar
properties.
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2015. Characteristics and bond performance of wood adhesive made
from natural rubber latex and alkaline pretreatment lignin. Procedia
Chemistry 16: 376—383. International Symposium on Applied
Chemistry 2015, Bandung, 5—7 Oktober 2015. ISSN: 1876—-6196.

10.1016/j.p
roche.2015.
12.067

EFREE

BRF

The aim of this study was to characterize an
aqueous polymer isocyanate (API) type adhesive
made from natural rubber latex (NRL) and lignin
from alkaline pretreatment of OPEFB and
sugarcane bagasse as base polymers, and to
evaluate bond performance of the adhesive as
laminated wood adhesive. The addition of lignin in
the base polymer blends caused significant
decrease in bond performance of the adhesive
applied in glue laminated wood
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Fitria, Yanto DHY, Anita SH, Risanto L, Solihat NN, Sari FP. 2016.
Influence of Solid Loading on Physical Changes and Hydrolysis of Qil
Palm

Empty Fruit Bunch Fiber Pretreated by Microwave and Oxalic Acid.
Proceedings of 2 nd International Symposium on Innovative
Bioproduction Indonesia (ISIBio 2015). pp. 40-44.

EIRREE

RERE

In this study, the influence of solid loading in the
pretreatment of oil palm empty fruit bunch
(OPEFB) fiber using oxalic acid and microwave on
the physical changes and hydrolysis were
investigated. Three solid loadings in the
pretreatment process with solid to liquid ratios
(SLR) of 1:10, 1:20, and 1:30 were used. The result
showed that the pretreated OPEFB fiber with SLR
1:10 gave the highest pulp recovery of 54.17% and
sugar yield of 5.96%.

2016

M. Ghozali, Doni, Shella, Elvi. Reactive Blending of PE-PLA. AIP
Confrence Proceedings 1712, 0500101-5 (2016)
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AIP Confrence Proceedings 1712, 0500101-5
(2016).

2018

Risanto L, Fitria, Fajriutami T, Hermiati E. 2018. Enzymatic
saccharification of hot water and sulfuric acid pretreated oil palm
empty fruit bunch (OPEFB) and sugarcane bagasse (SB). Proceedings
of 2nd International Conference on Biomass, 6 pages

doi
:10.1088/1
755-
1315/141/
1/012025
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In this study OPEFB and SB were pretreated by
liquid hot water and dilute sulfuric acid (3%
H2S04), and continued with enzymatic
saccharification. Heating treatment for both
methods was conducted in an autoclave at 121°
C for 1 hr. The saccharification was conducted
up to 72 hours with cellulase enzyme loading of
10, 20, and 30 FPU per g biomass.The highest
total reducing sugars (50.48 g/100 g biomass) was
obtained from OPEFB pretreated with 3% H2S04
at enzyme loading of 30 FPU per g biomass.

2016

Filemon Putra, Ahmad Thontowi, Tutik Murniasih and Yopi. Isolation
and Screening Marine Yeast Producing Bioethanol from Bali Sea
Water. Proceeding 2nd ISIBIO 2015

ERNEE

RRF

important to find alternative energy resources
after fuel. The aim of our research was focused
on isolation, screening, andcharacterization of
metabolite change during fermentationas well as
to identification of potential marine yeast for
bioethanol production. Isolation of ethanol
producing yeast was conducted by repeated
streaking on medium yeast extract with 50 g/L
glucose. Ethanol producing yeast were screened
by single sugar glucose fermentation on deepwell
scale. Research of isolation and screening marine
yeast was obtained 2 candidate isolates potential
for bioethanol production. 2 candidates
considerable potential is C12 which produces
ethanol was 6.23 g/L with ethanol yield was is
0.25 g/L. S6 with ethanol production was 2.729
g/L with ethanol yield is 0.109 g/L.

2017

Ahmad Thontowi, Filemon Jalu N Putra, Ario Betha Juanssilfero,
Fahrurrozi, Yopi, and Bambang Prasetya. Metabolites Change of
Bioethanol-producing Yeasts Saccharomyces cerevisiae under
Inhibitors Stress Fermentation. Proceeding ISIBIO 2016

E RS

RRF

The toxic fermentation inhibitors in lignocellulosic
hydrolysates pose significant problems for
bioethanol production. In this paper, we
characterized the inhibitors tolerance of yeasts.
Saccharomyces cerevisiae BTCC-5 and BTCC-12
were evaluated the ability for the cell growth,
sugars consumption and ethanol production on
several concentrations of medium containing 5—
hydroxymethyl-2—furaldehyde (5— HMF), furfural,
acetic acid, formic acid and levulinic acid. These
isolates could grow under inhibitors stress using
50 g/L concentration of glucose and xylose in
0.2YS medium. In this medium, the strains of
yeast could produce ethanol at 14 and 13 g/L for
BTCC-5 and BTCC—-12 respectively. Base on their
character, the isolates have a potential for
lignocellulosicbiorefinery application.




Lactic acid is an organic acid and has been widely
applied in industries. Lactic acid can be produced
by fermentation using bacteria. Currently, many
studies attempt to use yeast as host cell for
producing lactic acid. Cell of yeasts should have
the tolerance toward acid and inhibitors. This
preliminary study was purposed to screen host
Lutfi Nia Kholida, Ahmad Thontowi, Fahrurrozi, Yopi, and Bambang _Ce” for producing lactic acid fro.m 72 BTCQ yeast
2017 Prasetya. Preliminary Screening of BTCC (Biotechnology Culture E it R isolates. 72. BTCC yeasts were |nocglated in 20%
Collection) Isolates as Host Cell for Producing Lactic Acid Al - YS pH medium and YPD pH 3.0 medium. All of
yeasts could grow and survive at those medium in
various rapidity. The yeast which had optical
density more than 60 in 20% YS pH 4.8 medium
and more than 40 in YPD pH 3.0 medium was
chosen as host cell candidate to be transformed
L-lactate dehydrogenase gene to produce lactic
acid. As much of 32 isolates were chosen to carry
on the next step of screening processes
Athanasia Amanda Septevani, Pratheep K Annamalai, Darren J Martin.
2017 Synthesis and characterization of cellulose nanocrystals as reinforcing sk s AIP Conference Proceedings, vol 1904 page
agent in solely palm based polyurethane foam. AIP Conference T E - 020042, 27 November 2017.
Proceedings, vol 1904 page 020042, 27 November 2017.
Athanasia Amanda Septevani, Samsul Bhakri. Plasticization of poly
2017 (lactic acid) using different molecular weight of Poly (ethylene glycol). Epe HEE AIP Conference Proceedings, vol 1904 page
AIP Conference Proceedings, vol 1904 page 020038, 27 November T B - 020038, 27 November 2017.
2017.
The response surface method (RSM) was used to
investigate the effects of bioethanol fermentation
parameters, including sugarcane bagasse
concentration (0-5 % (w/v), the type of enzyme
(cellulase and hemicellulose), the concentration of
enzyme (0-1 FPU/g biomass), pH of medium, and
Ahmad Thontowi, Urip Perwitasari, Lutfi Nia Kholida, Fahrurrozi, Yopi, duration o,f incubation. Bloetha.nlol plroductlon was
and Bambang Prasetya. Optimization of Simultaneous Saccharification ?:fr:eiiaili::l(tggigu; Zi;;b:;i:igzgsasned
and Fermentation in Bioethanol Production from Sugarcane Bagasse =t s : . <
2018 Hydrolisate by Saccharomyces cerevisiae BTCC 3 using Response et RERF hydro!lsate by using S. cerevisiae BTC.C3' The
Surface Methodology experlm.ent resul.ts showed maximum bioethanol
production by using SSF method was the same
with RSM prediction. The optimal condition were
5% (w/v) of sugarcane bagasse, using cocktail of
cellulase and hemicellulose at 1 FPU/g of
sugarcane bagasse for each enzyme, pH 6.0, and
after 72 hours fermentation. The bioethanol yield
of 2.43 g/L was obtained under these conditions.
Ahmad Thontowi, U Perwitasari, L N Kholida, Fahrurrozi, Yopi and B INTERNATIONAL BIOTECHNOLOGY
Prasetya. Optimization of simultaneous fermentation in bioethanol 80";F§RENCE O': ESJQTE CROPS 7081 7 IoP
. onf. Series: Earth and Environmental Science
2018 prodgc.tlon from sugércane bagasse hydrolyse by Saccharomyces Ep EH 183 (2018) 011003 doi :10.1088/1755-
cerevisiae BTCC 3 using response surface methodology. 1315,/183/1,/011003
INTERNATIONAL BIOTECHNOLOGY CONFERENCE ON ESTATE CROPS
2017. 10P Conf. Series: Earth and Environmental Science 183 (2018)
Maulida Oktaviani, Euis Hermiati, Ahmad Thontowi, Raden Permana The Open Access IOP Conference Series: Earth
Budi Laksana, Ade Andriani, Yopi, Wibowo Mangunwardoyo. and Environmental Science (EES), part of IOP
2018 Production of Xylose, Glucose, and Other Products from Tropical s P Conference Series indexed in Scopus
Lignocellulose Biomass by Using Maleic Acid Pretreatment. The 2nd T RE “
International Conference on Natural Products and Bioresource Science
2018] Proceedings.
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