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Fig.1 Effects of substrate mass fraction on ethanol

concentration and conversion rate
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Fig.2 Effect of initial substrate mass fraction on glucose and

ethanol content
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Fig.3 Effect of final substrate concentration on glucose
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Table 2 Test designs of orthogonal test of fed—batch process

N,
e IS _ Py
A B C PR /L.

1 1 1 1 1 56.853
2 1 2 2 2 59.432
3 1 3 3 3 53.489
4 2 1 2 3 61.094
5 2 2 3 1 54.982
6 2 3 1 2 60.814
7 3 1 3 2 58.144
8 3 2 1 3 66.121
9 3 3 2 1 69.941

WIE 1 56591 58.697 61263 60.592

B2 58963 60.178 63.489  59.463

PHE3 64735 61415 55538 60.235

2= 8.144 2718  7.951 1.129

®3 SHAMBEZKETEST
Table 2 Variance analysis of Lorthogonal test of
fed—batch process

AR BT AME FE Tk

A 105.267 2 52.634 o

B 11.111 2 5.556

C 100.949 2 50.475 o
R 1.998 2
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Fig.5 The mass balance diagram of ethanol

production from ML
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Fig.6 SEM diagram of ML cellulose raw material and

fermentation residue
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Optimization of ethanol production process and structural
characterization of Miscanthus lutarioriparius cellulose by
fed—batch synchronous saccharification and fermentation

Qi Hui', Peng Zhili*>, Chen Liang', Liu An', Deng Ming', Wang Keqin', Su Xiaojun’, Wu Xiaofen'
(1.Hunan Institute of Nuclear Agricultural Science and Space Breeding, Hunan Academy of Agricultural Sciences,
Changsha 410125, China; 2.Food Science and Technology College, Hunan Agricultural University, Changsha
410125, China)

Abstract; In this paper, Miscanthus lutarioriparius (ML) cellulose was used as the raw material
to produce bioethanol by a fed—batch synchronous saccharification and fermentation process. The
effects of initial substrate concentration, final substrate concentration, and feeding times on
ethanol yield were analyzed. The orthogonal experiments were used to optimize the process, and
the optimal process parameters were obtained as follows: Initial substrate concentration was 17.5%,
and the batch feeding was conducted twice until the final substrate concentration was 32.5% .
Under these conditions, the highest ethanol content could reach to 70.15 g/L., which increased by
23.36% compared to the synchronous saccharification and fermentation process without fed—batch.
The material balance analysis was conducted on the basis of the optimal process. The structure of
ML cellulose before and after fermentation was characterized by scanning electron microscopy,
fourier transform infrared spectroscopy, and X —ray diffraction. The results showed that the
enzymatic saccharification and fermentation process would change the internal structure of ML
cellulose, break the hydrogen bond or covalent bond, and increase the crystallinity of the
substrate.

Keywords: ML cellulose; fed—batch; synchronous saccharification and fermentation for ethanol

production; process optimization; mass balance; structural characterization
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