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Fig. 1 Single factor experiment of additive concentration
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Table 1 Orthogonal analysis of saccharification conditions
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(4) (B) (0) (D) (g- L")
1 5 10 15 1 76.3
2 5 20 20 2 75.0
3 5 30 25 3 79.7
4 10 10 20 3 84.0
5 10 20 25 1 81.3
6 10 30 15 2 79.3
7 15 10 25 2 81.0
8 15 20 15 3 80.7
9 15 30 20 1 79.7
K- 1 77 80.44 78.78 79.11
IK2 81.56 79 79.56 78.44
IKF-3 80.44 79.56 80.67 81.44
HEBE 1 4 3 2

o3 A A BT .3 A S B0 kI A AL e R
N HERRIBLT < 45 '8 R (Tween 20 \BSA, 4l &
N A,D,C,B, ,Bl.10 mg/g TR R E 25 mg/g T It
Tween 20 10 mg/g 15 BSA . S5 KW FEM KT
i fi% 60 h I 7 4 W ot it vk S 3K 95.0 ¢/ L
2.2 HBIBRRYIREE
2.2.1 EHBERIERE N HE

A SCHRARE T A 2F 2 2K A 5 AR oD 0
VoS TR il T LA AR SR 18 TG R B s T R A
PRI, AR S 56 1 il i T 46 i 75 10,20 .30 .40 mg/g
L B TR T, 7B 4K T T TS 0 X R A BOR 1 52
Wi S5 SRANIEN 2 B, U INAS [ e S5 %) 1 Il , % it A
FEBAT AL RS, 25 52 90 2H 15 XoF 18 2 ) 2 0 A 88 e A
RV PR, AR S5 AN SR e T it Ay 80 91 0 1

30 40

RIS 10 20
VR (mg g™
P2 i AT AR X A ) 2 D
Fig.2 The influence of lysozyme on hydrolysis
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Fig.3 The influence of xylanase on hydrolysis
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Fig.4 The selection of initial substrate concentration
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Table 2 The selection of feeding time

B WEIR (b, %) MABERE/ (¢~ L) R/ %
12 h 36 h 48 h 60 h 12 h 36 h 48 h 60 h
1 12, 8 20, 8 - - 86.3 120.3 151.3 154.7 41.1 57.3 72.1 73.7
2 12, 8 22,8 - - 85.7 120.3 148.7 153.7 40.8 57.3 70.8 73.2
3 12, 8 20, 4 22,4 - 85.7 123.7 159.0 164.0 40.8 58.9 75.7 78.1
4 12, 8 20, 4 22,2 24,2 85.3 123.3 148.0 152.0 40.6 58.7 70.5 72.4
5 12, 4 20, 4 22,4 24, 4 86.3 119.3 152.0 157.0 41.1 56.8 72.4 74.8
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Table 3 The influence of feeding method on hydrolysis

A ﬁﬂ b/ A T 2./
it 1]/ h % (g- L") %
7 6 76.9 36.6
10 5 87.1 41.5
13 5 94.4 45.0
! 24 - 123.8 58.9
36 - 142.5 67.9
48 - 160.7 76.5
12 8 86.3 41.1
18 4 97.3 46.3
2 21 4 109.0 51.9
36 - 131.8 62.8
48 - 147.8 70.4
10 7 79.3 37.8
17 5 91.0 43.3
3 20 4 100.9 48.0
36 - 120.7 57.5
48 - 141.3 67.3
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2 12% (HJETE 48 h I 4 40 0% BT B ik 2 (1478
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Fig.5 The change of glucose concentrations during the

high concentration hydrolysis
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Thick-mash enzymatic hydrolysis of sugarcane bagasse with additives

and accessory enzymes
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ABSTRACT The high cost of cellulose hydrolysis is the bottleneck problem of industrialization of cellulosic ethanol
production. Therefore, it is worthwhile to study the hydrolysis and saccharification of substrate under low enzyme us-
age. This study focused on obtaining high-titer fermentable sugars from fed-batch thick-mash enzymatic hydrolysis by
using additives and accessory enzymes. Sugarcane bagasse treated by alkali-catalyzed atmospheric glycerol organosolv
(al-AGO) was used as substrate. The optimized amounts of additives were as below: 10 mg/g dry substrate tea sapo-
nin, 25 mg/g dry substrate Tween 20, 10 mg/g dry substrate bull serum albumin ( BSA), and 0.6 mg/g dry sub-
strate endo-xylanase. In order to reach 350 g/L total solid content during thick-mash enzymatic hydrolysis of al-AGO
pretreated lignocellulosic substrate, 190 g/L initial solid content was applied, followed by feeding 60, 50 and 50 g/L
substrate at 7, 10 and 13 h, respectively. After 48 h enzymatic hydrolysis with 6 FPU/g dry substrate, the hydrolysis
process achieved 220 g/L fermentable sugars, in which, the titers of glucose and xylose were as high as 160.7 g/L
and 58.7 g/L, respectively. Therefore, fed-batch strategy is still desirable for thick-mash enzymatic hydrolysis of lig-
nocellulosic substrate, and using reasonable additives and accessory enzymes is evidently conducive for improving the
process.
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