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Abstract:  Objective:  This  study focus on  preparing
microcrystalline cellulose with high adsorption capacityfromcoffee
shells. Methods: Acid hydrolysis method was employed to

prepare microcrystalline cellulose and the effects of acid
hydrolysis time, acid hydrolysis temperature, percentage of acid
and the ratio of material to solvent on the yield and adsorption ca-
pacity of microcrystalline cellulose were investigated. Further-
more, orthogonal experiment was taken to optimize the process
parameters. Results: The optimum preparation conditions of
coffee shell microcrystalline cellulose were as follows: acid hy-
drolysis time of 95 min. hydrochloric acid mass fraction of 16% .
material to solvent ratio of 1 ¢ 22 (g/mL) and acid hydrolysis
temperature of 60 ‘C. Under the control of these conditions, the
yield of coffee shell microcrystalline cellulose was 80.08% ., and
the flavor adsorption capacity of which was 0.89 g/g. Conclusion:

The material to solvent ratio had the greatest influence on the
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yield of coffee shell microcrystalline cellulose, and the acidolys
temperature had the greatest influence on its adsorption capacity.
Coffee shell microcrystalline cellulose with highest yield and ad-
sorption was obtained under the optimized process.
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Figure 1 Effect of acidolysis time on yield and
adsorption capacity of microcrystalline cel-
lulose from coffee shell
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Figure 2 Effect of hydrochloric acid content on yield and
adsorption capacity of microcrystalline cellulose

from coffee shell
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Figure 3 Effect of feed liquid ratio on yield and
adsorption capacity of microcrystalline cellu-
lose from coffee shell
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Figure 4  Effect of acidolysis temperature on yield and

adsorption  capacity  of  microcrystalline

cellulose from coffee shell
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Table 1 Orthogonal experimental factors and levels
KT ATRfRI BILMBiE  CHREIMIL D R fifk if
[8] /min E Y% (g/mL) B/ °C
1 95 12 1:19 50
2 110 14 1:22 60
3 125 16 1:25 70
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Table 2  Orthogonal experimental results with yield as evaluation index
WS A B C D MmARERERE/ % WBES /(g gD
1 1 1 1 1 73.2941.22 0.540.06
2 1 2 2 2 83.7843.19 0.8840.06
3 1 3 3 3 79.9043.28 0.61£0.00
4 2 1 2 3 80.8142.82 0.65-0.02
5 2 2 3 1 79.8343.34 0.460.05
6 2 3 1 2 73.9143.18 0.73+0.04
7 3 1 3 2 74.63+2.68 0.64+0.03
8 3 2 1 3 68.76+0.97 0.57+0.01
9 3 3 2 1 81.3043.91 0.60+0.01
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Figure 5 The microcapsule cellulose of coffee nut shell be-

fore and after adsorption by electron microscope
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