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Hydrolysate by Bio-oxidation to Produce Alkali
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Abstract: Pichia galeiforms B-10 has a good ability to degrade organic acid in hemicellulose hydrolysate,
and this depickling activity of the strain is mainly affected by the initial pH value of hydrolysate. If the
initial pH value of hemicellulose hydrolysate was adjusted above 5.0, Pichia galeiforms B-10 would ex-
hibit an excellent capability of depickling fermentation without any other treatment. During the metabo-
lism of organic acid salt by Pichia galeiforms B-10, alkali products were generated and this caused the
raising of pH value. Therefore, under the condition of pH > 5.0, if only the acid supplying speed (by add-
ing hydrolysate with low pH value) was adjusted to be in balance with the acid metabolizing speed, the
fermentation system would always be kept in a high pH circumstance which was advantageous to the me-
tabolism of organic acid by yeast. This mode, by using bio—oxidation to produce alkali for the continuous
depickling fermentation, effectively reduced the addition of alkali during the neutralization of hemicellu-

lose hydrolysate, and finally lowered the processing cost and generated less pollutant.

Keywords: Hemicellulose hydrolysate, Bio-oxidation to produce alkali, Organic acid

BEWA: EHEARPFEIEETHNo. 20666002); I~ P4 F AR5 4 T H (No. 2010GXNSFB013043, 0731033)

*JBITIEH: Tel: 86-773-3550103; D<: zh-hr@hotmail.com © thERIEE A MR P EATIEES 5858 http://journals. im. ac. on
Yris HEA: 2010-03-01; #SHHA: 2010-06-28



1422 wehGEHR

2010, Vol.37, No.10

AR 2R 2Bk L F & AR, F
HHAgR . PAREREGRRERAM. FAERN
di S 20%-30%, BARZS Z) B R K i A
DL BE (LM ) o 32 2 0057 19 47 4E = OK i ),
AT R A 72 AR L R O B S — R A T
m 2 (B R T R K i 2 2T o R A i nT K M Y
AR, 23 fERiA i — RFNAPLRR, Hrh LIBS R &
TSy, SO ENTIR . NIR. TR, AR
05 5 R B 9 X Bk AR A R,
SO PR A o B RS A £ Yk K R 1 K PR RE,
WAL X B HLIR 7Y Bk 2% 20 41 4 K ik g
DABE R N A PLRR, © 2 m A i
W B AR B el B st R
FHERUAEE . R, 2o 4 KoK i W i AL I R
T AR e B PR A A s G i BRI T RS B v
R AN

VI 22 WERE AT DL S R 0 i — Bk I A= 4G, ALk
I A 0 T P2 1) T B W LA 52 30 > 1 A 2 K g P it
i . Henry Schneider" /%5 {4 | i — W BRI JE BERE 28
Fr R B 2 A8 A Bk 25 0 1 R A A T 0 W v Y
2, ABJAth e HI 0 e bk B B S PRy Bk i . AR 22
YV, IV Y AR BERE (Pichia galeiforms)w]
ZFE PR, AN 2 £F 4k 2 K fifk 1y 2 A AR 5k 19 it
Mg, HASREH A AR . A SO — 205 L
Pichia galeiforms B-10 N'EYIERFE KR, WY T 52
e 2 21 4E K i AR W ) BRI R, R HGE
AR S5, AR 27 4 R K S ) A= ) i
PR T 20 gy AR AT 52 43 i B E AR
1 AR5
1.1 X E

PR RR Pichia galeiforms B-10, ASSZLHG 2
LK ) B4 B, B AR [ S A B SR ) I
UL R 5 CCTCC M 209245, i 2 2 7t
BRI 57, 4°C TRAFo
1.2 #FiEs

B R 5L 5 (g/L): WA BE S0, BEREE S,
MgS0,47H,0 1, KH,PO,4 1, NH4,NO; 3, CaCl, 0.2,
KM B R JF KB, 1x10° Pa, K
20 min, 250 mL = AR A IR 50 mL, $HEfh—
AR R4, 200 r/min, 30°C $E KK 3% 24 h,

http://journals.im.ac.cn/wswxtbcn

1.3 FAERKEYGE

THEARER T - W =1:3.55 1% HCIR A,
ZEVE J7 0.18 MPa/cm? K fi# 40 min, JE JEUCHE K fi#
W, 1 10% KOH ##75 & pH 3.0, g EkyiiE, B
PR LR Y ZOK R o SRR R 0 T TR 4
N 8.5%, HH ARSI 78.9% (WIW)., 4°C ¥,
i e SR ik — 2 Ab B
1.4 IKERHITRALTE

B K KPR R-200 Jiekhs 26 KX (Hi -,
Buchi) 75°C HLASZERWAEZE 1/2 KR, DIBR K
WIHE R DI . e ik 07K Ff 0 P 25 B8 1K A RS,
DA JRAAF

TR B R $% 100 mL 7K 40 Im AR A5 P
& 0.19 g (GA-TI1, VLVEPRF 1l =3k 3% P A R
), 50°C fH S5 0F N it 60 min, Fliis LBRIE M
WA, A5 18 T e W B Ak K )

pH{ETEAY: HI 41 pH 3.0 FK Y, B4 H
28R MR I A B B K fE B, L 10%
KOH 43 51 R (1) pHAH, 8 2B 187 pH i
ERUTTE, HTFEEARBAAREYS pH EHIHTEKA
BN
1.5 SRR AEEH

WA 250 mL = AR [R5 R B A R v
IKSE, ¥ 2% (VIV) R AR -3, 30°C
200 r/min FEHEGFE 60 h, 3 A R B RO DA 8
A P O R ) 5 )

L IRIR K W 250 mL = A . W50 mL,
KW IR pH 5.0, R E2% (V/V), 30°C,
200 r/min $ER¥EFE . FERBEWR pH 2 —EH)5,
AR AR FL10% 0 & B, DUTE B O I 4E
A, I FARERER pH 3,00 5T S /K A 1 18 A0 Wi 5
MU M, — iR R At i . R R R
BT YERE R B AL TR 1Y pH
1.6 #MNAE

UM B0 RBERCEREAR, L IR T
TERE LB TKUES 3 W, Ik ZIFAR, Kk
Bi, 2, 3,4, smLIKEARZE 11 mL, 53 5IH
1 mL # B 100 £, F T6 4] WG/ e 6 i
SO I AR A PR 2 WA He kil E - 600 nm
AW OGAE - Fl4x 10 mL AR EC, T 85°C B4R T
MREEE, EART I AR, DIRERR 100 ff

© PEMERMEMFRTEATIBRSHEER http://journals. im. ac. cn



XUMESS A5 A=W A 0k 25 R~ 21 2 20K R b i A LR

1423

W YEAB (ODgoo) J HE A i, 22 HH 200 Jf 1 T s o il 28
52 KW OD (H, 38 3 br o i 2640053 Hh 40 e+

BiZS: HPLC 3%, 510 (354, 410 /m 2= 4640
24, Waters), BC-100 Ca*' /Kb & WE (3£,
BENSON). Kl &fF: #4liK 0.5 mL/min, ¥R
85°C, HFFfELE 20 uL.

BAMLER: pHS-2C RURE % R B T (18 55 A%
), HAHRIRE o W K pH, LIHAR L
TR S LR 281k, pH LT RR A LR
LI AE

it 2 . Agilent 1100 HPLC (351X, oA,
Symmetry 5 um CI18 £, #HiE-MER, WM N
HEE ©0.2%B%MR =1:3, WHA 1.0 mL/min, —
WA PRSI AME I 2 . PEREREE: 10 pL, KK
198 nm,

mAU 2
700 F

600 F
500 F
400 f 1
300 f
200 f
100 |

Peak height

2 5R5H5W

2.1 A[ETFRALIE XS A ) B BR RO (R HE1E B

211 BEZFEE: AZZARKOREGN T 2 i L
(V8 BE R T 5 R AP AR, LA S/ BB 3 T
MKl 1), i ARSHAZZERKRY), &R A
23 28 2 J B AR D e 22 A AT AR AR ) 2 i b BHRK
Y, $EEPILG pH B Pichia galeiforms B-10 3R
R A K ORI R R . BARTENIL pH
{H 3.0, 4.0 MM, 28K Ab B K A4 1) 240 e 2%
W 1 T AN 28 L 25 2 K A 0 1 240 L % R, B i 1)
TREE <10%. ¥4 pH (HHE R 2 5.0, WM Z [H]
M AR R FE L TC 22 5% AR, RSN /KA W 00 b
pH {H T 2 5.0 2247, BUATIEAH BRI h ¥ & A
TN} Pichia galeiforms B-10 41 M A= K A0 4E
FH(EL 2), TIAS SRR IK i ) 3647 25 AR AR A 3

t (min)

1 FEKBYE LR IR HPLC E%
Fig. 1 HPLC analysis of bagasse hydrolysate evaporation condensate

1 AR 20 BRME.
Note: 1: Acetic acid; 2: Furfural.

—o— Evaporation, pH 3.0 —¢ No evaporation, pH 3.0
12 = Evaporation, pH 4.0 —%- No evaporation, pH 4.0

—— Evanoration, pH 5.0 -e— No evapnoration, nH 5.0
AeTmpYARMMEH P Y r > r

Dry cell weight (g/L)

0 12 24 36 48
1 (h)

2 FEARAEREKERESMMEE KRG
Fig. 2 The effect of evaporation of bagasse hydrolysate on
the growth of yeast cells
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Fig. 3 The effect of evaporation on the pH change of hy-
drolysate fermentation broth
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Fig. 4 The effect of active carbon adsorption of bagasse
hydrolysate on the growth of yeast cells
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Fig. 5 The effect of active carbon adsorption of bagasse
hydrolysate on the pH change of fermentation broth
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Fig. 6 The content variation of acetic acid in bagasse hy-
drolysate before and after fermentation
A KRG B: KR 1 BSR.

Note: A: Before fermentation; B: After fermentation; 1: Acetic acide.
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Fig. 7 The content variation of sugar components in ba-
gasse hydrolysate before and after fermentation
W Ar KEERT; B: KBRS, 1 HIAINE; 20 ABE; 30 BThiA 4.
Note: A: Before fermentation; B: After fermentation; 1: D-glucose;
2: D-xylose; 3: L-arabinose.
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Fig. 8 The relationship between the medium loading of

shake-flask and the pH change of bagasse hydrolysate fer-
mentation broth
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Fig. 9 The relationship between the fed-batch of recycle
cell fermentation and the efficiency of acid removal
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