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Preparation of Nanocrystalline Cellulose from Soybean Dregs by Acid Hydrolysis Followed by
High-Pressure Homogenization

LIU Ling-ling, TIAN Yun-bo, TANG Chu-chu, ZHONG Cheng, LIU Xiong*
(Experiment and Teaching Center of Food Science and Engineering, College of Food Science, Southwest University,
Chongging 400715, China)

Abstract: Nanocrystalline cellulose was prepared from soybean dregs, rich in cellulose, using acid hydrolysis followed by high-
pressure homogenization. The effects of HCI concentration, hydrolysis time, temperature and liquid-to-solid ratio on degree of
hydrolysis of soybean dregs were studied using one-factor-at-a-time combined with orthogonal array design method. The
optimal preparation process involved hydrolysis with 3 mol/L HCI at 100 “C and a liquid-to-solid ratio of 45:1 for 120 min and
subsequent homogenization at 30 MPa. The results of laser particle size analysis and scanning electron microscopic (SEM)
observation showed that the obtained nanocrystalline cellulose was microspheres with a particle size range of 50—2100 nm. In
conclusion, HCI hydrolysis followed by high-pressure homogenization allows the preparation of soybean-derived nanocrystalline
cellulose

Key words: soybean dregs-derived cellulose; hydrochloric acid; hydrolysis; high pressure homogenization; nano-
crystalline cellulose
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Table 1 Coded values and corresponding actual values of optimization
parameters involved in orthogonal array design

IKTF A HCIE U [(mol/L)  BKA# ] /min - CAKARELEE/C D ¥k (mL/g)

1 2.0 80 70 35
2 2.5 100 80 40
3 3.0 120 90 45
4 3.5 140 100 50
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Table 2 Major nutritional composition in defatted soybean dregs
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Fig.1 Effect of HCI concentration on degree of hydrolysis
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Fig.2 Effect of reaction time on degree of hydrolysis
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Table 3 Orthogonal array design and corresponding experimental
results

A HCI# B/  C/KM# DKL E= KR

ot
A W Imol/L) B /min WLE/C O (mlg) AU /%
1 1 2 3 3 2 60.10
2 2 4 1 2 2 6395
3 3 4 3 4 3 7240
4 4 2 1 1 3 4298
5 1 3 1 4 4 67.16
6 2 1 3 1 4 6566
7 3 1 1 3 1 59.35
8 4 3 3 2 1 7144
9 1 1 4 2 3 6887
10 2 3 2 3 3 6844
11 3 3 4 1 2 8117
12 4 1 2 4 2 6384
13 1 4 2 1 1 6791
14 2 2 4 4 1 7443
15 3 2 2 2 4 5067
16 4 4 4 3 4 8192
Ki 2.6404 25772 23344 25772 27313
K- 2.7248 23718 25986  2.6393 2.6906
Ks 2.7259 2.8821 26960 27783 25269
Ka 2.6018 2.8618  3.0639  2.6981 27441
ke 0.6601 06443 05836  0.6443 0.7000
ke 0.6812 05930  0.6497  0.6598 0.6727
ke 0.6815 07205  0.6740  0.6946 0.6317
ke 0.6505 07155 07660  0.6745 0.6860
R 0.0310 01276  0.1824  0.0503 0.0683
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Table 4 Particle size distribution of superfine powder of soybean dregs
and hydrolysates thereof resulting from different degrees of hydrolysis
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Fig.5 Particle size distribution curves of superfine powder of soybean
dregs and hydrolysates thereof resulting from different degrees of
hydrolysis
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Fig.6 SEM images of superfine powder of soybean dregs and
hydrolysates thereof resulting from different degrees of hydrolysis
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