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Enzymatic Preparation and Physicochemical Properties of Microcrystalline Cellulose from Soybean Husks
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Abstract: Microcrystalline cellulose (MCC) was prepared from soybean husks via cellulase hydrolysis. The effects of

enzyme dosage, pH, time, temperature and solid-to-liquid ratio on the content of MCC in soybean husk hydrolysate were

studied. The optimal conditions for MCC preparation were found to be hydrolysis at pH 4.8 and 47 °C for 1 h with an

enzyme dosage of 1% and a solid-to-liquid ratio of 1:20 (g/mL). The prepared MCC had similar physiochemical properties

such as average degree of polymerization (DP), water-holding capacity and apparent viscosity as a commercial MCC

product, and showed a loose structure and a large specific surface area as shown by SEM observation. Microstructure

analysis showed that the MCC obtained from soybean husks had a large swelling volume after water absorption, resulting

in a good filling effect in the intestinal tract. Based on this, we speculated that MCC derived from soybean husks is more

effective in enhancing peristalsis and promoting defecation.
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Table1l Factors and levels for orthogonal array design
AP AMNEEE%  BEEARIRESC  CHESFRI)/min DHifikpH
1 0.8 47 50 4.6
2 1.0 50 60 4.8
3 1.2 53 70 5.0

R2 FEREKEHEREEMBTERELRBER

Table 2  Orthogonal design array and results
W0y AN BESRREE CEEERT]  DE§fpH  MCCE /%

1 1 1 1 1 73.75
2 1 2 2 2 82.92
3 1 3 3 3 75.87
4 2 1 2 3 92.55
5 2 2 3 1 81.52
6 2 3 1 2 89.65
7 3 1 3 2 89.56
8 3 2 1 3 90.46
9 3 3 2 1 81.48
ky 77.51 85.29 84.62 78.92

k, 87.91 84.97 85.65 87.38

ks 87.17 82.3 82.32 86.29

R 10.4 2.99 3.33 8.46
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Table3  Comparison of physicochemical properties between the prepared MCC and a commercial MCC
K MCC & /% TR K 11% WIRAEBLE WA PEGHEIEAA)/ WA I(MPa - s)
BEVEH EMCC(M101) 98.04 231 271 1.45 55.72 3.60
K EMCC 93.10 221 248 211 60.60 3.50
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