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Preparation and properties of microcrystalline cellulose from Artemisia
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Abstract: The Micro-Crystalline Cellulose (MCC) was prepared by
acid hydrolysis method from Artemisia. The effects of solid to liquid,
concentration of hydrochloric acid, temperature of acid hydrolysis
and time of acid hydrolysis on the yield and degree of polymerization
of Artemisia MCC were studied by single factor experiment. The
preparation process of MCC was optimized by response surface meth-
odology, and the structure and properties of the microcrystalline cel-
lulose were analyzed. The optimum preparation conditions of MCC
were as followed: ratio of solid to liquid 1 : 30 (g/mL),
concentration of hydrochloric acid 15% , temperature of acid hydroly-
sis 70 “C, and time of acid hydrolysis 60 min. Under the optimum
conditions, the yield of MCC is 85.14%, the degree of polymeriz-
ation is 182. 7, the crystallinity is 72. 85, the swelling power is
12.5 mL/g. and the hydraulic capacity is 13.875 g/g. The obtained
Artemisia MCC has good properties, and is an ideal dietary fiber.
Keywords: artemisia; microcrystalline cellulose; acid hydrolyzation;
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Figure 1  Effect of solid-to-liquid on yield and degree of po-

lymerizationof (DP) of Artemisia
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Figure 2 Effect of acid concentration on yield and degree of

polymerizationof (DP) of Artemisia
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Figure 4 Effect of temperature on yield and degree of poly-

merizationof (DP) of Artemisia
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Table 1 Factors and levels in response surface experiment
KT AR BimukrE/ C Dﬂ"l'lﬂ/ Dz /
(mL/g) % min C
—1 25 12 40 60
0 30 15 60 70
1 35 18 80 80

F 2 MR EIRE IR RIAEER
Table 2 Response surface design arrangement and

experimental results

e A B C D 2%/ %
1 0 1 0 —1 67.50
2 0 0 0 0 86.40
3 —1 0 0 —1 65.88
4 0 0 —1 —1 63.72
5 0 0 0 0 80.40
6 0 —1 0 —1 61.02
7 1 0 —1 0 65.88
8 —1 0 1 0 59.40
9 0 —1 0 1 62.10

10 1 0 0 1 58.32

11 0 0 1 1 62.10

12 0 1 0 1 49.14

13 0 0 0 0 85.70

14 —1 —1 0 0 64.62

15 1 —1 0 0 55.62

16 0 0 0 0 87.40

17 —1 0 —1 0 61.02

18 0 —1 —1 0 62.64

19 0 1 1 0 57.78

20 —1 1 0 0 57.24

21 0 —1 1 0 63.18

22 0 0 —1 1 67.50

23 1 0 1 0 54.54

24 1 0 0 —1 62.10

25 0 0 1 —1 77.22

26 1 1 0 0 64.26

27 0 0 0 0 88.40

28 —1 0 0 1 65.88

29 0 1 —1 0 63.72
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Effect of interaction of various factors on MCC yield of Artemisia
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Table 3 Analysis of variance (ANOVA) for the response

surface quadratic modelof yield

K bR AWE U5 FAi P RN
R 2 791.829 14 199.416 13.397 81 <C0.000 1 % * x
A 14.785 1 14.785 0.993 35 0.335 8
B 7.584 1 7.584 0.509 55 0.487 1
C 8.772 1 8.772  0.589 37  0.455 4
D 87.480 1 87.480 5.877 35 0.029 5 *
AB 64.160 1 64.160 4.310 60  0.056 8
AC 23.619 1 23.619 1.586 89 0.228 4
AD 3.572 1 3.572 0.239 99 0.631 8
BC 10.498 1 10.497 0.705 28  0.415 1
BD 94.478 1 94.478 6.347 54 0.024 5 *
CD 89.302 1 89.302 5.999 80 0.028 1 *

A? 1124.647 1
B 1 255.058 1

1124.647 75.559 52 <C0.000
1 255.058 84.321 21 <€0.000 1 % % *

—
*
*
*

c? 671.550 1  671.550 45.118 16 <C0.000 1 x * x
D2 610.628 1 610.628 41.025 12 <C0.000 1 x = =
CskW 208.380 14 14884  KE%
eI 169.628 10 16.963  1.750 90 0.310 2

iR 2% 38.752 4 9.688
MZ 3000.208 28
R IE &R HL R?=0.9305 R?Adj=0.861 1

Toox s NRERMEE (P<0.00D); x * HERHEEH (P
0.01) 5 * g 24 57 8 3 (P<C0.05) ,
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SEM of Artemisia cellulose and Artemisia MCC

Figure 6
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Figure 7 FTIR spectra of Artemisia cellulose
and Artemisia MCC
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Figure 8 XRD patterns of Artemisia cellulose

and Artemisia MCC
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Figure 9 TG and DTG curves of Artemisia

cellulose and Artemisia MCC
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