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Optimization of Cellulase Extraction Process of Crude Polysaccharide
from Semen Cassiae and Study on Its Antioxidant Activity
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CHEN Xiaobai
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Yulin Normal University, Yulin 537000, China)

Abstract: Objective: To optimize the cellulase extraction process of crude polysaccharide from Semen Cassiae and study its
antioxidant activity in vitro. Methods: On the basis of single factor test results, Box-Behnken response surface methodology
was used to optimize the extraction process of crude polysaccharide from Semen Cassiae with enzymolysis time,
enzymolysis temperature, enzyme dosage, liquid-to-material ratio and enzymolysis pH as independent variables, and the
yield of polysaccharide as response value. DPPH radical and hydroxyl radical scavenging rates were used to investigate the
antioxidant activities of crude polysaccharides from Semen Cassiae in vitro. Results: The optimal cellulase extraction
conditions of crude polysaccharide from Semen Cassiae were as follows: Enzyme dosage was 1.4%, enzymolysis time was
50 min, liquid-to-material ratio was 24:1 mL/g, enzymolysis pH was 5.4, and enzymolysis temperature was 48 °C. Under
these conditions, the yield of polysaccharide from Semen Cassiae was 11.67%, and the theoretical prediction value of

regression model was 11.91%, the error between the two conditions was less than 5%. Crude polysaccharide from Semen

g = b
HEWAB:

TEEEN:

2022-06-28
EARTHZHFREHAFLARARB (ETA4E 20194302) 578 A AXAF A4 EH EAB (2021GXNSFAA220001 ) ; B REAK 5 A4 374]
2RI A (202210606028 )

iz (1986—) , B, W4, #3%, AR 7 @ AR F B o F 454 A, E-mail: jlangdq8@sina.com

*EIEIEE: Hmak (1986-) , 4, AH, BIRFFE R, AR @1 RS P& ARS T A, E-mail: jianglilin55@126.com.,


https://doi.org/10.13386/j.issn1002-0306.2022060262
https://doi.org/10.13386/j.issn1002-0306.2022060262
mailto:jiangdq8@sina.com

- 184 - £ Tl B4

2023 4F 5 A

Cassiae had strong scavenging effects on DPPH free radical and hydroxyl free radical, with median inhibitory

concentrations of 1.025 mg/mL and 0.894 mg/mL, respectively. Conclusion: Cellulase enzymatic method can significantly

improve the yield of crude polysaccharide from Semen Cassiae, the process is simple and feasible, and the crude

polysaccharide obtained from Semen Cassiae has antioxidant activity in vitro.

Key words: Semen Cassia; crude polysaccharide; cellulose; antioxidant activity; response surface methodology
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Table 1 Experimental design factors and levels of response
surface methodology
= S
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1 110 1.6 24:1 54
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Fig.1 Effects of enzyme addition on polysaccharide yield

of Semen Cassia
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Fig.2 Effects of enzymolysis temperature on polysaccharide
yield of Semen Cassia
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Fig.4 Effects of enzymolysis time on polysaccharide yield
of Semen Cassia
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Fig.5 Effects of liquid to material ratio on polysaccharide
yield of Semen Cassia
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Table 2 Design and results of response surface test

R oasd A B C D ZHERF(%)
1 ~1 0 0 1 11.2
2 0 1 0 -1 9.4
3 0 0 1 1 11.2
4 0 -1 1 0 10.1
5 0 0 0 0 10.3
6 -1 0 0 -1 9.2
7 -1 1 0 0 10.8
8 1 0 1 0 9.9
9 0 1 -1 0 10.2
10 0 -1 -1 0 9.9
11 0 1 1 0 10.9
12 0 0 0 0 10.7
13 0 -1 0 -1 8.8
14 0 1 0 1 10.7
15 0 0 0 0 11.1
16 0 0 -1 1 9.9
17 0 0 0 0 10.9
18 1 0 0 -1 9.7
19 1 -1 0 0 103
20 -1 0 -1 0 10.2
21 1 1 0 0 10.9
22 -1 -1 0 0 11.0
23 0 0 0 0 10.4
24 0 0 -1 -1 8.9
25 1 0 -1 0 9.9
26 1 0 0 1 10.0
27 0 -1 0 1 10.2
28 0 0 1 -1 9.3
29 -1 0 1 0 11.3

—0.29AC—0.42AD+0.12BC—0.04BD+0.19CD+0.05A>
—0.11B?-0.30C*—0.68D?, [ JH J5 B2 AL P<0.0001,
2% IR 22 (P=0.8009) , B AU 5 pe 5 R R>=
0.9216, AE5F+ 2REL C.V.% {H >l 2.70, LA LS55
AR S g H IR SRR B AT, iR 22/, AT T
AN[EAS B A5 B S (B T o D B ZE X P B
K WRET 4 AP IR i ) B 55 (P<0.05), Hor
fiffi: pH (D) 520 S R L kL (C) RN Al (A ) IR
Z. BgHEB) a3 3 FK 6 4553, AD
[H] 38 B AR FIXT £F 4 2R A SR I e B TR Z iR i sz )
e f 2% (P<0.01), AB. AC. BC. BD. CD [H]3Z H.AE
FANXT Z W5 2R 052N i 25 (P>0.05) 5
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2.3 mEMIEM
2.3.1 P THL BT DPPH-BUVEISVEN 4554
& 7 Frs, YeB TR Z2 M5 DPPH e ¥ 55 25 fil 25 R
M T R RO 3 N T BH S G, SOk bR N

2.0 mg/mL -}, DPPHIE RN 80.91%, Tk Z bk
FEHEE A 2.4 mg/mL B, 3EERRIAE] 82.51%., B
THLZHERLEE SR C X DPPHR2EECMHIME BE 4351
7 1.025. 0.136 mg/mL . %5530 g B 1 2208
DPPH~A3 35 I8 A EH, (H AR M A s a5
HeHZ C.

232 PBTHH ZBEXT-OH MU ERTE 45580

(& 8 JIras, Yl Tk ZMHXT<OH MIE IR R b5 kL 2
VR e A JRE 0 95 0 T A R, R 22 ek Oy

2.4 mg/mL B}, «OH 15 FR 3 1AF 80.64%. T
RN YR A 2 C XF~OH [ 216 B8 il o B2 43 391 A

0.894. 0.207 mg/mL. 5RIFRIIPEH]FHH ZHxT-OH
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Table 3 Results of ANOVA analysis

KIE - SFTE ARE S ¥r FE PlE M
HY 12.62 14 090 11.76  <0.0001 o
A 0.83 1 0.83 1079  0.0054 o
B 0.53 1 053 685  0.0203 *
C 1.22 1 122 1587  0.0014 o
D 5.12 1 512 66.86  <0.0001 o
AB 0.16 1 0.16 209  0.1704
AC 0.32 1 032 424  0.0586
AD 0.71 1 071 932 0.0086 o
BC 0.06 1 0.06 075  0.4005
BD 0.01 1 0.01 009  0.7633
CD 0.14 1 0.14 188  0.1914
A? 0.01 1 0.01 0.19 0.6660
B? 0.08 1 008 1.06 03199
c? 0.59 1 059  7.66  0.0151 *
D’ 3.03 1 3.03  39.54  <0.0001 o
BR2E 1.07 14 0.08
SRAUTI 0.62 10 0.06 055  0.8009
aliiR 2 0.45 4 0.11
eyl 13.69 28
1 *P<0.058 %, **P<0.0 18 3% .
100 4
80
5 60 4
% 40 4 - ?J‘%E)%?z*ﬁ?
g e itk EC
20
0 T r T

0.4 018 1I.2 176 20 24
R (mg/mL)
7 UeBIFHLZ B DPPH [ LA EREH
Fig.7 Scavenging effects of crude polysaccharide from Semen
Cassia on DPPH free radical
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