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AT - SO - AR - BBk HIEIRFRE R EOR % RAsHR 2 B REEIR - MDA AR AR B AR A
BTG ERREE R E Y — - ARCESNIEE ~ A RAE - BRIEEAEY - NMEtE AR
TR R KA L S EERE - (EHEAMEE RVEIE RSB R A BN < A B 5k - A
FEPRETVCEE Chlorella sp. Y8-1 2 i /K e KA FH /K AR TS A B RS RS 1 518 - 45 SR S5 B A0
TK R L 2 B M R (R B 20 o/L S A 0.1 N IRBRAR » NS BERES (121°C ) #(Tl
Kfi# 60 min » 21T pH 5 > JIALELERE (1% > wiw) 2 50 C ~ 100 rpm FZJfE 12 /N - i
SKE TSR R NEER R 259 % (ER 519 g/lL) » FFUMEAEZR Ky 8.3 % (1.65 g/L) » GR4ESENE
EEFFy 10.4 % (2,08 g/L) - EBGIAE/KARIF BB » AERA 2 /L Yeast extract » LA 2 (L
BT AAE30°C AFERTE 48/ NG DUAR A - SR ER S5 FR A0S /K R0 M FE BEE B 8T 7.35 g/L
EA 3.50 g/lL JFKE - B LRE 93 % o AbTZEE A RN I R 2 /K U7 B E
Saccharomyces cerevisiae Wu-Y 2 S50 /KR A1 A3 LTS Chlorella sp. Y8-1 A4 "E E R 2k
EEAEER > TAERRBRAAHEEKIVES -
BRSEEE  AEEUINS o (0% 0 BEEOKE  BERIE - S

Fermentation of Microalgae Hydrolysate for Bioethanol

Production by Saccharomyces cerevisiae
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!Department of Bioindustry Technology , Da-Yeh University
%Department of Environmental Engineering, Da-Yeh University
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ABSTRACT
Increasing global energy demands alongside concerns over the depletion of fossil energy

resources and significant climate change have compelled people to actively seek alternative fuels that
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are sustainable, environmentally friendly, and cost efficient. Bioethanol produced from various

renewable feedstocks is considered a clean and renewable energy source that ranks among the best

options for renewable energy sources. The utilization of microalgal biomass as feedstock for

bioethanol production is promising, owing to its numerous advantages such as fast growth rate, low

land usage, high carbon uptake rate, nonfood usage, and the ability to accumulate substantial amounts

of carbohydrates. The aim of the present study was to investigate the sequential acid/enzymatic

hydrolysis of microalgae Chlorella sp. Y8-1 and the fermentation of the hydrolysate by

Saccharomyces cerevisiae Wu-Y2, a newly isolated yeast strain, for bioethanol production. The

results revealed that the optimal saccharification process was derived when 20 g/L of Chlorella sp.

powder was hydrolyzed by 0.1 N H,SO, and autoclaved (131 °C) for 60 min, followed by

adjustment to pH 5, with an addition of 1% cellulase and incubation at 50 °C for 12 h. The main

sugars in the hydrolysate for Chlorella sp. were glucose (5.19 g/L; 25.9%, w/w, dry base ) , galactose

(1.65 g/L; 8.3%, w/w, dry base ), and cellobiose ( 2.08 g/L; 10.4%, w/w ) . The strain of S. cerevisiae

Wu-Y2 was observed to effectively utilize the glucose and galactose in the hydrolysate. When the

obtained hydrolysates were supplemented with 2 g/L yeast extract, inoculated with 10% of

immobilized S. cerevisiae Wu-Y2, and then incubated at 30 °C for 48 h, 7.35 g/L of mono sugars was

consumed and 3.50 g/L (93% ) of bioethanol was produced from the Chlorella sp. hydrolysate.

Key Words: Bioethanol, Chlorell sp. Y8-1, enzymatic hydrolysis, algal hydrolysate, fermentation
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AT AR EEREAL - LAkl BRI 2 B (E S H
WO R M B A 2 BB T A A
FEEARFHA A ~ &7 « AR fe k828 RaeTR BLENE

B RO 2 RS Z HR [17] o AR E S B A T S 2 Wi e
BAF R T) 2 A ERER - AR T S o /A4
R AEIFRAT AR - iR E A A AR SRR TR IEY) - B0
SHISZHF (rapeseed ) ~ 327 (canola) ~ fE4E (peanut) ~ 3
£ Coil palm) ~ fifafal (jatropha) FrA:fE - ZAMMIsE—AEE
REJR £ LB YIERMEYIE Ry A AR B S LA T 2
TR RIS AR S R e e 2 2 7 5E -
EFIEEERHEY RS A E R IR 54 [16]
P S B S P IE AR B i 2 R IR - KB iR
IR RS BT HARR  KEFERHER LryEA
ARATEI - IR &S - A ELEM Y 2 | - 33
EIARESMEZFR S AEYE (100 {E-~500 fE0E ) Y
50 %< Bt 28 H AT A i 22 4 7 AR IS 2 oA R — 1R
B  NBHNHES - FORMEREE BF S
s FILDH B A EEEEFE T ERE R - it
BT HHERE S DURSE - HRIsE — B 6 - B
BHmEl 8-

an>

B DAACES i 22 s JRORI B 88 2 55 — ARG 2 2R
b e (B8 AT O R R A RN » B A AR
B FEE [14, 20, 22-23] - {F R A A G 2 EEA
BIFkL RN BB R AT B R RE R
o G TERREELI6~8 % » mREEMEYHTL18~2.2% 2
FEHAREENICOEEH (CO, fixers) [10] - JHAFAEHlH
JE COL 7 HE I LA i I AR (MU Ry Bk 3 BB MR FTHEIBUBE SR,
HHCOHYTTE » HENMIR = 5AHE (green house gas, GHG )
HIHRICE DUz kbR H 1Y [13] - R RS 5 e RIR
5 AT RPSROKEGEKREY » AR E R A el
TREEYs R AR (4] M EMREEDA =02 —2H
KEEN > AR BREER TR HH - S e R A
SIS A BRI Y — « BT S R A ARt

Bzt REEER T CRLIL60(E R R MEHES) /I
AR e T (4936021, 0001 & Al s4s ) » H

EH B Z FEER ONEREGSE ) T RS
AAEVIREHL > IRLRERR D SRR S T ~ AEY - KRB
(E38) &AERNZEER (50~90%DL 1) - #iEt%
TR o2 ffE ol B Y B % o] A T S 2P [14] -
PRIV S % > EAIHYREDEE3,0000E - D ARfES
BRI > R TR ERIGAYEE ST - fSCR A - Al
FOCHE R - HE2~6RETATERUL - APAH RN - 42
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FEMIR Y R R R » A E R s = -
AR EESIHES R - BARER25~-200
5 > NEFIARCER S A B E M EER [5, 12] -
Prera gl - A SIEMCESED R (BEARE) FT R
B EESNE > BRCEAER A S A S - it S ]
DU ERmey 28 77 72 /K A 5 P i b Ry ks 2 BRI - IR BE DTS
Ry BB R A AE A B P RE Tl 2 B4R - e ELWCEE 2 4l oy
G BRI PSR S R B i
—EERCRE RRRE 2 IR - E 2 EE65 % [8, 11] ) NItEA
Wt DA Ry B R AR EE A B RS [15, 18-19]- A
P9 R 0 2 KR S M P RS S BTSSR,

=~ MR
(—) *#
RSP 2 (%% (Chlorella sp. Y8-1) % Effi 2 i
S [2] 0 SRETE R ORREERS DL 60°CHtRZ - MR K E
REDR MR - @ RREZ (Cellulase) BEEFZEE
(EEMARRAE (28N - JEiE 4 FE R Saccharomyces
cerevisiae Wu-Y2 - & 5 A 7K S TRAVIVE [21] - BkkEE
BAR Y Z BREWY - FREDRYERKE DIFCO
(Michigan, USA.) » HAth &2l E HA R (I8N E] -
(Z) BRSO
fyCs (Chlorella sp. Y8-1) Z/K{7y ~ #HEH ~ #HAEHS ~
MR ~ KA L&Y RS & 8 2 53T AitiE Fan 5
N6l AOAC FEE R 1774 2 (EIERR 772 - flfiitt > - B8
% (Chlorellasp. Y8-1) £ (2 9) f£ 105 °C ftiERZIE 21
LIRS > MR AR R E 550 °C Jrh#EtseiTe » Hl
EAHLFLIRE (micro-Kjeldahl) s3#73f L= 6.25
B MHRENI AL Z RIS (Soxhlet) ZEH » &Rl IEEH
SyEbEt o MABAE R o7 £ L 1.25 % H,SO, K 1.25 % NaOH
ZEUCHEAE S R 2 B8 AE 105 °C HEREHZRE 5 /IR > FEA 550
°C JEPIREIRE - 12 KRR W 2 B R Rt ARk
o1 - KL EPZ st AR BRKIEEY) (%) =[100 % -
ClHZES - RN ~ R 2 BotEhngE) 1 -
(Z) DlEERs R KERELf%R (Chlorellasp. Y8-1)
TEA GBS T S Ra T K R LD B ffRas: - 4 2
TafY{CE (Chlorella sp. Y8-1) FyoR A 100mL f7 B /&K T

WFHE 2 121°C P TROKAR > E{E A FIRTRLRE (0.05N

0.1IN~0.3N~0.5N ) & R [E)EE /K 25 5 10min~20min~30min -

40min ~ 50min ~ 60min ) » 7K fiFBARTEES 7 80 (10,000 X g
10 min) » HY_ESEIRAGLL il HPLC B TRESEERE > 347 -
B2 K R4 W /K AT AL NaOH 2578 HoSO, i Sse &8
RE pH ZE (pH 2-8) » ZIAIHIIAA [EI EHIERAE K Rl 22

(WIV; 1%~ 2%~ 4%~ 6%} 8 %) RIRARER 8
[& 50°C #&78 100 rpm [ 6-12 /NI » A E R EUCRG » RFERLHY
ZBEERLL 100°C Hk/K#E 10 min EEEZRLIER - DA O
10000 rpm > 10 min ECaE FIEE > FEACHT 0.47 pm A
R - &8 HPLC i BoKERI s LR - /K
MLT% > KE S (300 mesh) 18 R 2SR B L
HUEJHIR » # ETEIRIIA 2 o/L EEREZEHIY) (yeast extract »
YE) BREFE (121°C ~ 20 min ) DUFIf& 4 TG 38 -

() DEF AR KR E BT R

FCEY 100 mL EfeEFEEL (Glucose 10 g/L » Yeast extract
10 g/L » Agar 15 g/L) 250 mL =it - JE%
B Al I (50 HC RS 1R 17 F - 1 5 < S5 S R ER AT
PR EAE TP EINCE AV E S - R S R R E R E m b
 fE 30°C TAFEREE 48 /N - fECUEE 48 /NRHRAVEIRE
B b DA e BRI S B E R E A SH 100
mL JE{EEEER: (Glucose 10 g/L » Yeast extract 10 g/L) *
250 mL =it > 18 30°C MAFETE 24 /N -
10 %( wiv )JE(EE B A & 300 mL b7t 8K i#k 2 500 mL
=R o 1Y S0CHFEREE 48 /NI - Y - B
{EEIRLL Ttz HPLC J575 554 -
(F) DB LE SRR KRR DA B AR R T
1. BEEACERE 2 S5

1 S. cerevisiae Wu-Y2 fix_Laltis 77 A T8 — XA b
BrE 48 /NIFR 0 RS —JOE(LHIEFEIRLEL 10 % (viv) %
A LL guksEs - TR G E FIE R E 2R e 5L -
F£ 4CHEC (6000 rpm) 10 Sr##t% » R EIEIRENRIZ T
T ERR ORI SR E LS A E 0RO % B
fig (polyvinyl alcohol » PVA) B 1 % (1g > 425&F% 100 mL)
VBN ( Sodium Alginate )R E & 1% TS AREZ (50 g/L)
EAE(E$5 (50 o/L) JREVER T BUFECRERL - [E]E (LB e
DL AC 2 mE/KE % > B AKF AN — S8R 24 /)
I > (R FILL 4°C 2 SRE/KEE -
2. [EE AL B KR

KRB & < EE LR - AR EE: (10 g/L

S
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yeast extract - 10 g/L peptone > 20 g/L glucose ) iliifF 30C *
B2 48 h 1% [EE (L BN 10% (wiv) B A& 300 mL |k
MR /K AR 2 500 mL =i - it 30C APERTE
48 /N P ~ BEE 2 BB LU N iz HPLC J57A 554 -
3. 3t iiA

AWTFELL = RURAHE AT R (High Performance Liquid
Chromatograph » HPLC ) 43#fr » & ¥ & Transgenomic 1CSep
ICE-ORH-801( 6.5 mmx300 mm )> I\ RI {&:}|25( BISCHOFF )
£ 65°C NHETT oMY » MERIR Ay 0.0025N Wil /AR - itk
K5 0.6 mL/min > £ dmE ABGTR 20 pL o REKARR SR
Mo S MR R E A HPLC » BRI B S e L i 2
& BT A 35 3 e LI 7 DR B A A RS

= ERERER
(—) WCRHIELTEHAR

Dz A B EMCENR G (R 1) REFHES
9.70% #HAEH 6.57%  AELIK (5 18.26% ik /KL &%) 65.47% »

B K (b S = A 3.00%  SHETRGENT B S B
By 6247% » BRI £ TR B - 5]
B A PO - AP M R K e 2 P B
T K BTG » DR 2 e S A B TR
() BRI S

PSSR, 3.6 N HCL» 121 °C » TS HE/KfiR 50 438t »
40195 2 JET » GH B 200 (S AETTI RO/ K R B o 15 s
S RATHRRETUR AR By 0.8%( AT 25 0.04
O/ L) LB R 35.4% G R 18 of L) ~ [olfir e
7y 106% (AR 053 gf L) - BEAARIMKMEER(E - (8
P K L LA pH (EACTES - BE DL P %
A T A T 220 pH SR A b Ry pH
T BTSSR NaOH AeA ol s S pH »
I A A TR R IO RA » B R
Rz KBRITR » HE(T SR KR -

x 1 BRETERGTRESRBNSE
- ¥ i He A W g " TR
b BED | fEE | KR | EEdE | Bokbam | iR
Sample Crude protein | Crude fat Crude ash Crude fiber Carbohydrate polysaccharide
TVORETEERG 9.70% 6.57 % 18.26 % 3.00 % 65.47 % 62.47 %
R 2. BRERBKENE- R ERIEREE
womt mm | wemer | wemes | cpwmer | RS g e | PHIGRES
Mi.croalgae powder | Glucose Con Glucgse production | Galactose Con. production yield Arabinose Con. production yield
T HCI (wiv) (g/L) yield (%) (g/L) (%) (g/L) (%)
1:10 144 1.4 4.87 49 1.27 1.3
1:20 174 35 2.53 5.1 0.95 1.9
1:40 0.80 3.2 2.15 8.6 0.75 3.0
1:60 0.37 2.2 1.96 11.8 0.62 37
1:80 0.22 1.8 1.90 15.2 0.62 49
1:100 0.10 1.0 1.84 18.4 0.56 5.6
1:200 0.04 0.8 1.77 35.4 0.53 10.6

FKAgARA ¢ H8 2 SEATfcsE (Chlorella sp. Y8-1) iy RINARIEEEHE (20 mI-400 ml) 2 3.6 N HCUZA R H - WA KBS 121 °C i

TTHKAR 50 518  FERBIREZRE (/L) FRUMCEZIREE (g/L) 1x100% ; fcsERy; - BERELER] 1:10 ~ 1:20 ~ 1:40 »
1:60 ~ 1:80 ~ 1:100 ~ 1:200 » HHE HMYEEIERE K 100g/L ~ 50g/L ~ 25g/L ~ 16.7 g/L ~ 12.5/L ~ 10g/L ~ 5g/L ¢
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(Z) DAEeEns B 2K Lk
1. Ml B s K AR LY R
KREBYRS A EREMIEAE SRS OREZT) 7Kg
1005 2 28 - A7 5 T A S RE e A 1 T S B A
RREE » DURTHEE S REAEHER « &55R40%% 3 Fn » BURI
SELLOIN ~ 0.3 N ~ 0.5 N FHlEAE i =i = B 5 A HU S
SEEZNE 30 itk RGN E S 0 MEAAMERIS R ER
IR > {5 0.3 N ~ 0.5 N Ffig AR EL 0.1 N BRBEAIR
FrifiE BRI RS AEEL 2 T 3 £ 5 % {R R TRE R KR
BOEE R IR S0 - &2 0.1 N IRk Ry fE » WDALE
REETIRE TS -
2. =f e A B T S B /K AR (LY 2 2
WCER B 0.1 N il - FRASH s e BA R B[R ]
(10 min ~ 20 min ~ 30 min ~ 40 min ~ 50 min ~ 60 min ) » X
KR LA HPLC 7347 B DA S 4R TR L H i 2 B
J&E o M DA R T R (s R FEE HE B L B A o (O A
FAFR A For > &8 EE 60 min 1% - #&HE (glucose) AR
75 0.90% (RER 0189/ L) > FFLE (galactose) FEFRFy

9.07% CRfER 1.81 9/ L) » HABAERNZ CTHIF] -
3. B R /KIR s K R LAY 2

FITA TREREL 774 2 1 PR TR R T R R A 58 LS B T 40
& Z ISR » Wit B R B FE T A R DA M iy B
W (PTREORE ~ E3U0E - A&RE - HEarE - A - M
SNt i (1] o B bl DARERR B A T R R B e T
TS ELMEAE SRR 9.97% » (HIRIE A (VCSERTRD 4H B S T 3
Bifcs (Chlorellasp. Y8-1) hig/K(b&%) CHHAEESLE
2l ) F5 65.47% » [RIEARIEETHIZ HE 155N 8 LUK B ST o8
o BERETAR IR (1% ~ 2% ~ 4% ~ 6% 8% ) LIS
INEAREREH - A0 1 s - B/KAR RN R AE 50°C »
100 rpm BT NI TEEZOKAR /KRR 12 /NIFHZ 35 TR %
FAE R EZAET IR 2 A - SR R L FUREAT D
IYRTIAIINN - REINERE B RS RN 8%RE R - HoEE
/5 3.30/L (16.5%)  {HELRAN 1% B ESE (159/L
7.5%) MHEL RS T 22 % - (HEF R BEAEZ 8 0 #uk
AEEFRED 1% BZRE FoKfi# Chlorella sp. Y8-1 1y
TEARIEEZE -

% 3. FRIMRRE SR RCRRIR

LR wEERE wEEER FAIERE A bEER
H,SO, (N) Glucose Con. (g/L) Glucose yield (%) Galactose Con. (g/L) | Galactose yield (% )
0.05 0.11 0.56 0.36 1.78
0.1 0.14 0.68 1.09 5.45
0.3 0.15 0.77 0.96 4.80
0.5 0.30 1.48 1.40 7.10
TKERIGEE © 1 2 SEAI6CE (Chlorellasp. Y8-1) Hi A 100ml 2 R [ERGREEEEE (0.05N ~ 0.IN ~ 0.3N ~ 0.5N) &R »

AWFEEE 121 C o THEOKAR 30 min » EER BT (9/L) FREACE 2R (20 /L) ]x100% -

R A ARG R RS KRR E

5 AEERE wEEER AR FA bEER
Time (min) Glucose Con. (g/L) Glucose yield (%) Galactose Con. (g/L) | Galactose yield (% )

10 0.17 0.84 1.10 5.562

20 0.14 0.70 1.07 5.38

30 0.15 0.75 1.19 5.97

40 0.15 0.74 1.24 6.19

50 0.16 0.78 154 7.69

60 0.18 0.90 1.81 9.07

TKEREEAE 12 2 SEHYERGE (Chlorella sp. Y8-1) ¥yZRAMA 100ml 0.1N BRESAR T » WHNKESE 121 C TR ERE RS

(10min ~ 20min ~ 30min ~ 40min ~ 50min ~ 60min) ZEE/Kf# - FEERAIIE B (g/L) ERUAGICE 2 JERE (20 g/L)]
x100% -

S
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310»
~ 8t
(@)
~ 6l
(D]
3 4t
S 2 ettt tti—t—t——t
_ 10}
-
!
2
2 O
o 4
o]
o 2 S
T ot ——————y |
@)
10}
~
T gl
S~
S 6;
(D]
3 4r . - o
- o
g ol ‘3/ ?v;;/x\z
G AT
0 20 40 60 80 100
Time(h)

B 1 REEREHUCE Chlorella sp. Y8-1 /K2 &
Enzyme (%) : (m) 1:(e)2;(A)4;(V)6;
(®)8

4. pH LI K AR L s

e KRR IR P > pH (B B KR
EEEE Y — » A AT K RS 2 I TE pH (e
W5 4-5 [7] - AEFBRIEST pH TR 2 KRB 4
PCHAY AR EE LT TR (4 PR %5 R ] pH (blank - 2 -
3-4-45-5-6-7~8)> EHrh blank B[ pH 7% TERE
P fNILAES » pH S/ A 19822 » £ 50°C » 100 rpm
PR T HE T KR TE 12 /1N » S5 A5 5 B0 2 Fors
BRI R R I R R
B P BB MR R B B KR URAE pH 5 -
AR R 262% (R 5.23gIL) » LILMEERS 95 %

(190 g/L) » G iz 2 5.8% (116 g/L) -

-
— 10
S~
2 gl
S 4l
= 2 _—
8 Het—=—==
T 10f
S~
2 8§
% 6
= ZZ_é@%@;@g
O 9
f_'I\lOf
Gl
Q 6
3 4l Y
(@]
= 2
O £  u .
0o 2 4 6 8 10 12

Time(hr)

& 2. pH B EEE/KEERCE Chlorella sp. Y8-1 Z g8
pH: (M) Blank; (@) 2;(A)3:(V¥V)4;(@®)45;
(O)5:(0)6:(A)T:(V) 8

5. firdk 2 EE B DA 2K BRI R

REFRIRET IR [E Bz fiesty (29 ~ 49 ~ 69
89~ 109 ) I 22 /KA EAYZ 28 fi03R(20 g/L~ 40 gL -~
60 g/L - 80 g/L ~ 100 g/L) &y EAliFRlATHpR BRI FT R 2
PH 5 IRANA 1%EF 2N E 12 /1NEFf > SEERAIFR 6 AR - &3
Ry BRI ISR &0 - (HR AR > 40
10g k7 (RIE 100 g/l ) SER REMRIEIRAR FE AR By 9.23 %( i
AR 9.29/L) > 29 % CRE 209/L) SERERIERALE
FEAR 44.6% (NEENEE 892 /L) FIBRERME 485>
WER B RREL 20 HYBERY CRE 20 9/L) - [EREL 1:50 Ry
i o

HH DL E BB SR R B s K E (LR MR (s %
SRR ACHENREE 1:50 £y 0.1 N Wil/A R i BR(121°C
2atm) HEFTRKIRE—/ N} - LA EERIZHHTEE pH 5 > Al
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A 1% (viv) BEZIRER 50°C » 100 rpm I 12 {&/ N -
AR R Ry 25.9% CRE Ry 5.19 g/L) - FFUMEER
8.3% CRFER 1.659/L) BIGEMEEAERE 104% CRER
2.08 g/L) ° AT TR E B = L E DDA IR i 2R
KA KR L (BESREE) » SERBURRES AR AR
FIEEHEE (0.1 N H,SO, > 121°C ~ 2atm ~ 60min) 7% > FiIA 1

YA /KR ZX (pH 4.5~ 50 C ~ 100 rpm) FZJE 6 /NEf H]
S E %M 6.30 g/L (7= 31.5%) Bi-F[ff 5.60 g/L (&
22 27.8% ) EEGEUE S. cerevisiae Wu-Y2 o] FI|FH L EESE 52K
f R AR FERS [21] - R ABHIE /RS UGS ( Chiorella sp.
Y8-1) Z /KR Rt 5ol ARG B[ 72 L . cerevisiae
Wu-Y 2 SRR K g DA E AR IS -

*® 5. AR p HHBFKEME S

Glucose Glucose production Galactose Galactose production Cellobiose Cellobiose Production
pH (g/L) yield (%) (g/L) yield (%) (g/L) yield (%)
Blank 0.57 2.9 2.01 10.5 1.50 75
2 1.68 8.4 1.90 9.5 1.94 9.6
3 4.73 23.7 1.65 8.3 147 74
4 4.59 23.0 1.98 9.9 124 6.2
45 4.66 233 2.27 114 121 6.0
5 5.23 26.2 1.90 9.5 1.16 5.8
6 5.20 25.8 1.65 8.3 1.25 6.2
7 4.84 24.1 1.70 8.5 122 6.1
8 3.60 18.3 1.65 8.2 1.62 8.1
[ R © 2 7ErREEE (Chlorellasp. Y8-1) #5oRAIA 100ml 0.1N BRE&/EIR - R EEERE S (121°C) #EfTH/K#E 60 min » 2 f&5H%E

ZARTE pH I AGERAEEEZE( 1 %> wiw )» J7> 50°C ~100 rpm [Z [ 12 /[N« 7 22 oy [ 2 i o/ L BR DATYCSE 2 % ( 20 g/L )]x100% -

6. FRICEREN B HBRKERR B

S Glucose Glucose production Galactose Galactose production Cellobiose Cellobiose Production
(g/L) (g/L) yield (%) (g/L) yield (%) (g/L) yield (%)
20 5.19 25.9 1.65 8.3 2.08 104
40 5.27 13.2 2.10 5.3 2.20 55
60 5.30 8.8 1.30 2.2 1.8 3.0
80 4.10 5.1 1.30 1.6 18 2.3
100 6.24 6.2 0.83 0.8 2.16 2.2
K REMR{: - REIRAYMCE (Chlorellasp. Y8-1) #37K (2g-10g) hi A 100ml 0.IN BiEEAR » FAEERRE S (121°C ) #EfTHE/KA% 60 min »

ZIRFEEZE pH S > IIAMAEREZR (1% > wiw) > 1250 C ~ 100 rpm K2 12 /NFf » EER B[HEZ RS (o/L) BRUADICE 2

(g/L) 1x100% -

ul



32

MR TERMET $t+=6

F-H RE—OAE

(PY)BL S. cerevisiae Wu-Y2 S8R B RS B SRR /K R DALE
EEBTE
DABSGEE /K fi BEE FsBhe - S7RM0 2 9/ L Yeast extract i
BB FERF LR - % S. cerevisiae WU-Y2 AR E LR EA
(20 g/L 5 ~ 10 g/L Yeast extract ) jE{L 48 /[NI%7% » B 10%
(viv) #2100 mL A EBsEid > FFENE 48 /N - 4551
4@ 3 Fi7 0 S. cerevisiae Wu-Y2 T i 58 o M FE & A1 -
=P FUNE OB FER RS - H AR A i e mt s
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