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W E R TS Pichia stipinis)Y- 7124 ERHBEHEF TREEREMPHERHEE
ERFAME A ErEE, BB HEERTE, MABEEEESREZRRNH
£, B TRFED P.osipivis 3L A R B A0 LB A Saccharomyes cerivisiae T LI
WEES VBN SRR AT Y, AR S SREMMER KRR, D=0.1b L EFEER
PN 97.2%, ERIRAE K 46.5¢/ 1, E =¥ H 4. 1g/L-he

RhiE HEEE, WHE, AW BRER, OM

EREARKKBETECEEEE S i AESsLEnEgErEay. U
EHHRLSAPTHEENASER By T AR, MM ERERXEIMSFE
MR AZRE- Y, REFERFE, ~EEREAMIENERTS, FERHERE
A, RSN BT R e —REREAB RN T ERIRE
EREHARES P —SRE, B, FHEAERABESESNA T HERAR, #
KB EEK, EoREMARE EEEREIARAE. THEREHREABESHE. T
FERBE LS WM, Emi Ao BT REBEN R WU RERRE L& FHRE
s AMTERASHEABAENERCABREERNBRIE, MR =
CREREEE B P, stipistis Y-7124 FUIBRK B NBBEK S, cerivisiae, WTEME KB W3
FTEssE BERESHFOTE. NFREREALR), BB FEY, BE
HFRERBEHEREEGER, B S. crivisice BREABHREBEHE, BTHRTE.
PR E A R S, 2 AR 0 R T A R B B SR TR L

1 HHEFE

1.1 #H##

1.1.1 B, HBRIEE B (Pichia stipitis) Y-T124 A KEMED R TERERE
B, BRVEBE S ( Saccharomyces cerivisiae} AS.2.1190 JfEh T # 5 & & R IR,

1.1.2 . Postipiris Y-1724 WP EIERE(YM) HIERBEE R E(CCY)M S,
cerivisiae PRI BIE IS S FH I ERE, T RMEV TR & MEERE . AEBEE,
BE AR 6g, F EIEY 62, T 10g, HAF7K 1.0L, % pHe.2, LI EZ#&EH

TEREBFEESRENA,
FxF 1996 4 11 A 25 B F,
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STE s b A,
1.1.3 EEEREMNRE. WHE . AESR FTRERENR—FRESH. BE
KB BN 19.6/L, KW EE: REXN 3 L, F TR EREEE — S5
FHKER, TEERBHBEAEEPMA S WBESHEY.
1.2 K& '
1.2.1 HFFE:. ONSNEESHE BSREREGS MMM EEFERBATERE
EFEMN =AM, £ 30T, 150r/min 1% 7% 48h, REEARN#HT, OEKEE. 1) ¥
B BESSEN S 200m ZBHSEFREH 500ml ZAMP, pH A EHIES5.5~6.5
Z[H],30C, 150r/min #EEHATRELEE., HE, BHCORR 3ml #£5#17 pH. ZBKEM
BIREN T, 2 E T R CEEEA 200ml CCY 3R EH) 500ml = HMAF,
0T WA (150r/ min) R EE, EOTEUHE 3ml ME pH. ZBEIKEMERE., QLR E.F&
MEWE L BrmR.
HHAFYRERBSBEASAEQI(AE
®43mm X 350mm, #ME &57mm X 550mm) F. [F]
A R R B R4 A B (2) (@51mm X
550mm) P, # 30C T, (D WNERHEANEH T
SUARBEAFE. BREEFERAZEAR(LE
WEwmA, AT ERERMSF, A HB AR &ZET
MER, REWRREBARE AAFZEERAE
()ER, AIRBEESEITRELE, BE™YWL
BEAE (OB HESREoRS. B, SR
3ml U E A B, 3 TR 8 K OH R ORI
B%,
1.2.2 S¥FE. OF#E. SHGEEMNER,
OWFE& & . DNS &S, O#%#E . e
AESER. HERMAEEY  QHUREE. 3K
FEETHED, CBUKE . RBRAESE | SWEERERN
LR REEHESE K EMABEEF (NaCl  Fig.1  Schematic diagram of the muiticar-
0.9%, T3 80 0.5% , EDTA #13k 20mmol/L), 35  bon series connection fermentor
ﬁ’}ﬁ-}ij, B 721 ﬁﬁi‘ﬁfﬁﬁﬂ‘&&{t 660nm 4kl {1 }Air-lift tower, (2}0Overflow tower, {3)Settler
ODH, HM B THETES ODWMIXEH:1.00D LS T 0.921g/L(HETE), ®
ERKRENESR: RAREESED, IEHEENAE NG, OSERER. 7K
o B |

2 HREGAW

2.1 SFEE()ES P.stipiris TEESER
2.1.1 HEESAENRE. —RINY, EEREEEN, M EYE S HH A mRENE
RN BREAWHRERD, R, £ —ERXET, O iusag (s /6 B oL
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BB, Slininger S EFREHB AN _TRETHERESFRBHER, B
EERYREAETERTHR, ARGRERES T Sg/L, WEE M ARFQMEERH T

LAEE SR
R, CENCBABEEREAHTHTN. BREBVMLSESERA AR
R IR S, B RERS, [UEREIULFE B SR R TR, E
BEREF SFEETHESE, BE 30C, pHS.5, P. stipitis BEETE I A AR o —BRIE
B CCY B Bk 5, MU KE&
B ¢ HERR 5.2¢/L. MEHEENR
100g/L, HEFRIME 2 Fim. RE
B 24h, KEEHIE 1/3 kK
B, 2B BEHER
ZEENH, EAKEETE—5
Tl AT S A R A BERR (X
BRERFFRAERE, K
li/hz4 0 1z EMFBRERT AREREYE—F
s, AR T 2B ER. R

60

—

<
h T
=1

—
(o]

-

Cell weight/g *L™!
e -]

Conc. /g~ L

M2 ERRMAWEENYHE BRI EM T, AER AR

Fig.2 Effect of oxygen availability on xylose fermentation HER, AEROARE, HLE
by P stipitis Y-7124 MEBOAE. BRTHEY s

A. No air supplied, B. Air 0.03vvm, C.Air 0.12vvm *ﬁ;%%?ﬁﬁ?ﬁm%%ﬁu&h
Ethanol([]}, Xylose{Q), Xylital( x ), Celi{ &) ﬁ%%ﬁkﬁﬂﬁﬁ%ﬁ&ﬁf’ﬁ%

—FE B EAEA A, A EESEEENKXET, (E 5B), KB REIEH,
AEFHEN 6%, ZBHER 0.45¢/g. HREMNE, 8- ARBERET 1.5/L. AL
PR R R, LR ER RS BRAEN A AR, XEER CEBEN—FHTE.
2.1.2 ERUKBRAHSFE)REE. BEEXFEAIKE 2.5.10 SR KB ERNRE
W FF I, M ES AR () B TESE 15d REARS, HTESE FENHRE
ZEBUTEFNTRER, E¥ENMRBEIBVTESERRT, SIS HARKESE
7.94g/L.

UESE - @SEXN 2B PREEE, AEMEREO R HEN AR MR
TS, BERME 3 TR 4 ESEN0.03vwm i, ZBEE RS, EABRIRER
F2g/L, MIBWEREEE N 32.4¢/L. WERSUEESBTER B,

(b)) B M 7K A0 V¥ 48 (R 60 T 8 0 0 0 S R B e S et R 7 4 A I B O 6
HomMEKEEABYTS4FREF. BFHRWOMEBMNEMN T EREEAETLY, EEN
WER, FER, NERGERGE DA BERAAEREN A, REHEREHLEHK
AE. AEMAEAREFNESESVEREEX MESESHEMLEEX, EXBIRE
FREKXHTREAGAEEHTAERRG L BEET P. stipiris GRS
BRI ER, RRAMHY MW EATREET .
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TEREKBERTEEE SRS

HBEWEITE. P.stipivis BEFE WL - :j:i} 30 ° 0 -
FI PS4, 24 B 0 T 5 S e (6 9 Z&é i 13
MAE—E M BERT, BT ABRE = (|27 103
ERRTFHEEMAS, RNEE T |5 | 13
HS%mﬁﬁﬁmﬁﬁﬁﬁﬁ%ﬁiﬁz_gm: 125
B A AN I B (6 9 7 fL ML AT L 13
THRAE 4). ANB4+T58 0.00" 0.03 0}\0'6/ 0.03 ©.12 0.15

BB 4h SRR RER BT e

SOF EEEFACEE, T ah LUS, WA M3 R
EEEAFAR ABHERRT & Fig.3 The effect of acration rate

wHRFEZHEHER ML, B2Z A A—AEthanol, O--OXylose, @—@Glucose,
BN ZBEREAFEE MWL x— X
£, )‘I‘:ﬁ;%j{ﬁéﬁ FH KT, e Initial sugar concentration{g*L"!) was five time concentrated
&mgﬁ 5 'ﬁ?l: é‘] EEI’K ﬂ?ﬁ %ﬁiﬁﬂo hydrolyzate of bagasse ( glucose 71. 4g- L7, xvlose 23. ig*
()RRE . HRERAE R —Ihi 72 ]!:errjléntarion conditions: 30T , pHS5.0, D =0.1h™"
HaSRERA RGO NK. HFLR o

AEEE -CEENEI MK HEERE

" 100 AEFERE S, FBHE N 2 SR R B R R
" SREEMEE, Ak, XKAAEHEER
3 80 HERE S IR IEIE KB, HER
3 nE 2 .
g 20
‘%n == o #1 HONERBHSA
] 2 4 6 8 10 12 Table 1 Fermentation of column{1)
¢/h Residual  Residual Productive
Conceniration thanol
xylose  glucose rate
times o o, felt o
B4 EREEFNETENHR fgel™! el /g (L-h)
Fig.4 Sugars utilized by P . stipitis ¢ 0.10 0.09 7-26 0.95
2 0.24 0.48 16.77 1.34
Conditicns: 30°C pHS.0 Air:0.03vwm s 1.93 2.4 0.5 2 63
A—4 = Total reducing sugar, O—0O - Glucose, 10 2.2 819 375 3.1l

K — X — Kylose
Condition:D=0.lh_l,3ﬂ°C,pH5.0.Ajr 0. 03vvwm

M2 TR 0.1h T B, B AR B E R, HER A X L EEAE) M
HREERYERKY. B, BEHBEERN A D=0.1h""',
2.2 HQ)RERSHTRSBH

HFREBRABMER SFETHEQ)RERE(OPRENHHELERIN, ik
B X BTERRERANESEN LR, UREEQ)PHWRARKE SESERZEH
XF, FMER:30C,pH4.5, D=0.1h" !, WIHBEHERE X 35¢/L, R WME 3 Frm:
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%2 BEEMERE()HEW

Table 2 Effect of I’ on the fermentation of column (1}

D Residual glucose Residual xylose Ethanol Ethanol yield Productive rate

_/n? /gL? /gL /gL /gg! fgr{L-h)~!
0.05 11.7 0.22 38.2 0.44 1.63
0.08 24.9 0.38 3.7 0.44 1.80
0.1 32.4 1.93 30.5 0.48 2.63
0,12 37.3 5.41 25.4 0.46 3.14
0.15 42.1 10.6 19.9 0.43 3.37
0.20 48.3 16.9 14.2 0.43 3.99

Condition: Air 0.03vvm, 36°C , pHS. 0.

N3 W R AR B 0.5g/L

i Q) RBHERSERREE. EERER

effect on fermentation by S. cerivisiae SHDERABHLAREFAREES L

Tnitial cell Residoal glucose  Yield Fihanol B E RN FEEEHEEIEMELR

/gL~ /g L fgg”! /el ZEE, BUEE GRS R R H 2 BRI,

0.03 32 0.49 159 R, EEMEEKE N 35/L, D =
0.5 1.01 0.50 17.4 A

1.0 0 0.47 6 O 1hTLENEFEEEN 1.91g/Leh, B LLFE

' HTE B=0.42,

#3 RENGVARRENZBERA

Table 3 Difference initial concentration of cells

2.3 FEKRBRENSRERH

BEREBRE TS P. stipiris BHNBELERIS, B% S. cerivisiae B R E LR
HI s MR TR N

BT P.stipiis BEEFERTEEN, MBLL S. cerivisiae KR EENNTHR,
DARR AR B R, T R AR A A

REMEBHVRTE, HE—EE@8RE&N T, EHEEE=EAEREN LB EBE
R, HEESEN RSS2,

HDUARENEXREENES, ¥ - Rod8E - EEt b o8, mEQ N
XBEATHEANBREEHEA BBV ZE, F(ONSARIREENEGRE
B H(2)R KRB AHRIER A E,

HAMR - FREBRE S S BB KR4 (B8 98e/L, H - A8 =3:
L), () FHEMEN 5. 2¢/L, @SXEN 0.03vvm. BEQ)FEREN0.5z/L RHRUHRE
REHTE D=0.1071,30C, 104f pHS.0, HE R WA 5 /R

DA SRR M RIBR R B T T R BEE, 20349 10h @JﬁATﬁ'xﬁ-f’ﬁo
BAEB ROy WIS BB ERKEE. D=0.1h 1 (MM BE Y 7. 242/,
B2 MMEEY 0.67g/L, RFEMER A FIL 97.2%., EHIKERL 46.62/L, EF=FH
4.1g/L+he
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-

T SFE(L) P, stipitis BIIESE

13 Pat]

BB RERLE: BLENY T
0.03vm, FIEREMAMAIRE Y 98/ 3
LERSE (AT MR 7L.40/L, KAE £,

23.1g/L). AR P HKREMR 2¢/L. #
HEBEXRE 2.4%, BREES 1

30.5g/L, £7=# % 2.63g/L h. R TR
ERRIFEEZRERNF, ¢/h

RO R DU T 415 50, % ]

B P. stipitis: 30C, pH5.0, @R B BS FREBHRSHITHA

0.03wme D =0.1h"", BOA 5 fEuk 4 Fig.5 Steady-state kinetics at D=0.1h"!

SRR O TL /L T e

23.4g/L)RS, REEHT 4h MEBEHAEE | iy convroled by adding 0. 2mol/L NaOH and 0. 2mol/L
ERTAE B4 REMHEEEREKX

FTHERE HUSRAARELE Sh AT

kAR, XTEET482 % FEARBEHREH VLR RRA B R, AERH FE T
R, H—BEEEANAJLER M AEETHHE, A TFAEERVCEAHRRER
TR ERERRENIAR, BY 4 /S, HEEKE TR — 8 E, HEEERY
AE BB TR, MARERHGES T RIE A, WEEREK, F—FERER
BAT. RoEShREERERE DG ERERNTESE —EfEf. 7EH
REH#F5 G AR,

ERRBEREERSAFREOAREETELIMEL B=0.42 XEH, % S,
cerivisiae RYVITRAAMIEE X 0.5¢/L BT, D =0.1h "', BRI B EIR B 24 35¢/L. ™
EH1.91g/L Bt ERHKE N 1.74¢/L.

DRI (2) REEREE, B &M K. 5 EREYIE KM 30T, pH5.0, (D
BREY 5.0g/L 8 E 0.03vwm, HE(DEMENX 0.5¢/L, REMTEE D=0.10" ', #
TREREE TEEGAAER97.2%, BEERE R 46.6g/L, £7F N 4.1g/L-h,

& ® X W
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Research on Fermentation Hydrolyzate of Sugarcane Bagasse to Ethanol

Yang Bin™? L Yanping® Gac Kongrong® Deng Zixin'
( Huazhong Agricularure University, Wuhan 430071)}
{ Deperiment of Food Engineering, South Ching University of Technology, Guangzhou 5106413

Abstract During the research of gluccse and xylose utilization by P. stipitis in limited oxygen sup-
ply condition. The rate that glucose was utilized by P. stipitis decreased rapidly while xylose de-
creased slowly until that time that glucose was shown to level out, then the rate of utilizatuion by P. ~
stipitis of xylose increased rapidly. Based on the results, ethanol fermentation technology in continous
connective tower fermentors was advanced, namely fermentation by P. stipitis in air-lift loop tower
focusing on xylose utilization and then residue glucose utilization by 5. cerivisiae in overflow tower.
When the fed hydrolyzate of bagasse was concentrated five folds and the dilution rate was 0. 1h™!,
the toral utilization ratio of reducing sugar was 97.2 % ; the concentration of ethanol was 46. Sg/L

the ethanal productivity was 4.1g/L-h.

Key words Sugarcane bagasse, glucose, xylose, ethanol, fermentation in connective fermentors
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