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LIU Bao-tian

The Study about Enzymatic Hydrolysis of Bagasse Sulfite Pulp and the
Assistant Effect of Additives

LIU Bao-tian, CAI Cong, FENG Meng, LI Xin, OUYANG Jia
(College of Chemical Engineering, Nanjing Forestry University, Nanjing 210037, China )

Abstract : In order to optimize the hydrolysis conditions of bagasse sulfite pulp, the influences of substrate concentration, species
and concentration of exogenous additives on hydrolysis were investigated in present study. The results showed that the sample with
72.51 g/L glucose concentration, 81.58% glucose yield, 86.79% hydrolysis yield and 84.23% total sugar yield were obtained
by using 15 FPIU/g cellulase and 30 CBU/g B-glucosidase with 80 g/L cellulose after 48h hydrolysis. Addition of PEG6000
could enhance the hydrolysis process remarkably. The glucose concentration reached 78.54 ¢/L. after 48 h of hydrolysis in pres-
ence of 2 g/L. PEG6000. Meanwhile, glucose yield, hydrolysis yield and total sugar yield increased to 88.36% , 95.02% and
92.54% , respectively. In addition, 117.33% increase in enzyme activity and 38. 99% in stability of Celluclast 1. 5L were
observed when 2g/1. PEG6000 was applied.

Key words : bagasse sulfite pulp;enzymatic hydrolysis ; additive ; PEG6000
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1.1 ##

WRRFRER BRI, AR H AT 40 R A T 5 5k i NREL 53k A Mg SR . 47 4
#69.54% £0.20% LR 17.07% +0.20% , KK 12.86% +0.50% , ¥ LA+t SC5 57
FHAF M B Sigma A Al £F4EZE B Celluclast 1.5 L 24 Novozymes B i fiff , LG R %E ATCC 26921
72 UEAREEG 4 130. 11 FPIU/mL ; B-55 % WE 7B Novozyme 188 A Novozymes [ i it , 22 gl 2 4E 7, B4
A BETTBEEETE A 574. 82 CBU/mL,

1.2 EBfEEIe

PRI 7 5 P 2 32k FE 2K T 100 mL HEJE R, ITA 1 mol/L AF #5222 vhvis Wi (pH {H 4. 5)
2.5 mL Je—E Y 2 FEEAIK 2 EAFL 50 mL J5 BT 50 °C KIRHER, 554 150 o/ min FFAGEEAR SN, S
AR R AT A Z B A 15 FPIU/g( M T 2R 4E %, TR |, B-Hi4gH i~ 30 CBU/ g,

IKAFLE R G T 5 000 r/min BL> 10 min , BEE R K 7S K S min, 05 L35 WP AR 4y, #2283 5K
IR RAER, SRR ARXIT .,

¥, =(Co. x1.05+C.)/(Ce/0.9) x100 %
y, =Co/(C/0.9) x100 %
y, =Cy/(Cs/0.88) x100 %
v, = (Co. x1.05+C, +Cy)/(Ce/0.9 +C./0.88) x100 %
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Table 1 Effects of substrate concentration on the enzymatic hydrolysis of sulfite bagasse pulp

. LYk K/ ikl VN7 e YR g N
wem ey (R BEERC s AL it THRMW ki A
substrate concentration cellubiose dlucose ylose glucose yield hydrolysis yield xylose yield  total sugar yield
50 3.15 52.83 10.59 95.11 101.05 68.96 99. 64
60 3.15 60. 06 11.02 90. 11 95.07 59.82 91.71
70 3.61 64.45 11.49 82.87 87.74 53.45 85.03
80 4.41 72.51 13.11 81.58 86.79 53.37 84.23
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153 A A F 0 353 81.58 % . 86.79 % F184.23 % , N T #RE ek I TR R T2,
IR EPELT 4E 2 80 o/ L NIk .
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J
5. 5 3 2 5 T AU B v 00 8 16 24 2 40 4
HSH I R e S B Bl 1958 yiekd o ST R hydrlyis
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ST RV S S O R K P4 PRI mass conen.: — @— P4 celobiose
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UL B2 4 — A 2" 5, 7 5K R 2T 4 1 =SB i) 3 T R 7 S B R SR B

A Ig_%%yﬁ;ﬁﬁ fifi 52 B0 T e 0 A 2 Btk Fig. 1 Effects of reaction time on the enzymatic hydrolysis
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Table 2 Effects of different additives on the enzymatic hydrolysis of sulfite bagasse pulp

o — prpaey -y i : B4 i FEL 27
S Rt W AW e TR g SIHEE/%
contents (g-L70) (gL (g"L70) glucose yield f4/% xylose yield total sugar

cellubiose glucose xylose hydrolysis yield yield
M peptone 5.28 76.02 13.76 85.52 91.75 56.01 88.96
FEREFY yeast 4.90 74.49 13.45 83.80 89.59 54.73 86.87
5 £, — B PEG6000 5.64 78.54 14.69 88.36 95.02 59.80 92.54
135 80 Tween80 4.48 73.82 13.49 83.05 88.33 54.91 85.87
FeCl, 0 7.1 1.17 8.00 8.00 4.75 7.73
CuCl, 0.46 20.56 3.91 23.13 23.67 15.93 23.29
CaCl, 4.18 72.47 13.07 81.52 86. 46 53.17 83.92
%5 XTI contral 4.14 72.57 13.36 81.64 86. 54 54.37 84.26
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