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Optimization of polysaccharide extraction process from Aralia elata (Miq.)

Seem by complex enzymes and the research of its antioxidant activity
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Abstract: Objective: This study aimed to optimization of polysac-
charide extraction process from Aralia elata (Miq.) Seem by
complex enzymes and research of its antioxidant activity.
Methods: The cellulase, pectinase and papain were combined as
the compound enzymes and used to extract the polysaccharide
from A. elata ( AEPS). Enzymolysis temperature, enzymolysis
duration, and solid-liquid ratio as the independent variables, a

three-level-three-factor scheme was designed using the Box-Be-

hnken method. After that, the antioxidant activity of AEPS was
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determined by the free radical scavenging ability experiments. Re-
sults: The optimal process conditions for the extraction process of
AEPS using complex enzymes were as follows: enzymolysis at
54 °C for 160 min, with a ratio of solid-liquid 1 * 31 (g/mL).
Under the control of these conditions, the average AEPS extrac-
tion rate was (10.68+0.05) %, closing to 10.78% predicted by
the model. According to the DPPH assay, the half-maximal in-
hibitory concentrations (IC;50) of AEPS concerning the free radi-
cals and hydroxyl radicals were 2.00 mg/mlL and 3.05 mg/mlL.,
respectively. With the increasing polysaccharide concentration,
the scavenging rate increased, with the maximum scavenging of
78.10% and 70.10%. Conclusion: The extraction rate of polysac-
charides of Aralia elata was improved by the compound enzyme
method, and AEPS had higher antioxidant activity.
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Figure 1 The effects of material liquid ratio on

polysaccharide extraction yield
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Figure 2 The effects of enzymatic hydrolysis time on

polysaccharide extraction yield

2.1.3  WRARIELEZ R A3 AT, 22 b £ IR T A 0L
BT R S S0 e AR L 224 Al A R O 50 °C I 2 4R R
A re RAR 1l W] A2 T W I A 3L 2 1) T 8 95 0k
T 22 W B YRR T ¢ — S L R DT
Wi SR IBUCR AR o IR0 i AR W L 50 °C L

2.1.4 Zohig pHAH  (RIE 4 ATONLBEH pH (H AT
ZBEPEICR BT FEAL . 2 pH {H2 3.5~ 4.0 B, 2 R i
195 o T RE S SR T T A AL T B 2 W o R o T S A
SFUAE i 1 1 2% 1 T I A A5 T 58 o 7 B T F REOR 4R I o
O B R £ A R B IR 8RR I 22 W R R UK
fife TG BR T 0 e T TR Ay R A B LA L B 4t
oK Ry 3R i pH (B Ry 5.96 B I 2RI 5 pH (H

7.01
L38
§ £Z 60F
-
= g3
N £ =S 50F
28
4.5+
4.0 1 1 1 ]
40 45 50 55 60
AR
Enzyme solution temperature/ °C
B3 B fRREA SABRIE N YR
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on polysaccharide extraction yield
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Figure 4 The effects of buffer pH on the extraction rate

of polysaccharides
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Table 1 Orthogonal test factor level table
KT A LYK il B 2R ity (O )\ =]
wwhndt/ % Wit/ % Bt/ %
1 1.0 1.0 0.5
2 1.5 1.5 1.0
3 2.0 2.0 1.5

T2 EAHMEBERIEERKEZEITEER
Table 2 Design and results of orthogonal experiment of

compound enzyme dosage ratio

R A B C D Z R IR/ %
1 1 1 1 1 9.20
2 1 2 2 2 9.64
3 1 3 3 3 8.41
4 2 1 2 3 8.96
5 2 2 3 1 9.13
6 2 3 1 2 9.12
7 3 1 3 2 8.65
8 3 2 1 3 10.40
9 3 3 2 1 9.30
7777 ky 9.082 8931 9573 9.208
ko 9.067 9.723  9.299 9.137
ks 9.452  8.944  8.728 9.255
R 0.385 0.789 0.845 0.118
x3 HEHWFK
Table 3 Variance analysis table
ZERE EETVM g WrEE FE E
A 0.095 2 0.048 13.571
B 0.410 2 0.205 58.571 *
C 0.371 2 0.186 53.000 *
S 0007 2 o004
sl 0.883 8

Toox 22F B FE(P<T0.05) ;5 F05(2,2)=19.00;5 F, (2,2) =
99.00,
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Table 4 Box-Behnken experimental design factor

level table

KV X AR /C O X EEAR IR ] /min X BHE HE (2/mL)
—1 45 120 1:25
0 50 150 1:30
1 55 180 1:35
X 5 Box-Behnken iXI&iZit 54 R
Table 5 Box-Behnken experimental design and result
for response surface
A iass X, X Xs Y ZHHRICR/ %
1 0 1 1 10.20
2 0 —1 1 8.79
3 1 0 1 10.45
it 0 0 0 10.71
5 0 0 0 10.32
6 —1 0 1 9.20
7 1 —1 0 9.18
8 0 0 0 10.68
9 1 0 —1 9.46
10 —1 —1 0 9.15
11 0 —1 —1 8.58
12 —1 0 —1 8.84
13 0 0 0 10.13
14 0 1 —1 8.98
15 0 0 0 10.44
16 1 1 0 10.40
17 —1 1 0 9.32
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Table 6 Analysis of variance table

KUE PR HBmE B F P BEME
(% 8.43 9 0.94  19.59  0.000 4 % x
X, 1.11 1 1,11 23.21  0.0019 % =
X, 1.28 1 1.28  26.76  0.001 3  x x
Xs 0.97 1 0.97  20.20 0.0028 % *
X; X» 0.28 1 0.28 5.76  0.047 4 *
X; X 0.10 1 0.10 2.07  0.192 9
X, Xs 0.26 1 0.26 5.33  0.054 2
X# 0.37 1 0.37 7.75  0.027 1 *
X3 1.76 1 1.76  36.83  0.0005  x =
X3 1.90 1 1.90  39.73  0.0004  x =
wE 03 7 005
e DL I 0.09 3 0.03 0.53  0.686 2
HriR 22 0.24 A 0.06
BB E 8.77 16
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Figure 5 The effects of interaction from extraction temperature and extraction time on the extraction rate
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Figure 7 The effects of interaction from extraction time and liquid-solid ratio on the extraction rate
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Figure 8 The effect of three polysaccharides on DPPH
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