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Abstract: In order to determine the optimal conditions for the extrac-
tion of polyphenols from Dendrobium huoshanense by ultrasonic-as-
sisted cellulase, response surface methodology was used to optimize
the extraction process. Antioxidant activity of Dendrobium huos-
hanense polyphenols was evaluated. The results showed that the opti-
mal conditions for the extraction of polyphenols were as follows: ul-
trasonic power 180 W, ultrasonic time 20 min, cellulase concentra-
tion 2.1 mg/mL, enzymolysis temperature 57 “C, enzymolysis time
71 min, and enzymolysis pH 5. Under these conditions, the average
yield of polyphenols was 13.74 mg/g. Antioxidant assays revealed
that Dendrobium huoshanense polyphenols had significant antioxidant
activity. DPPH and ABTS radical scavenging activities had a stronger
relationship with the content of polyphenols, and their hemi-
inhibitory concentrations (IC5,) were 0.057 and 0.027 mg/mlL, re-

spectively.
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Figure 1 The changes of polyphenol yield with different

ultrasonic power
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Figure 3 The changes of polyphenol yield with different

enzyme concentrations

141
ENEL -
.m / .\.
. B —~
= °
igyiEll*
ISy 5107
= L
=0,
£ sl
7 1 1 1 1 ]

10 30 60 90 1‘20 1‘50
it fige 16} i)
Enzymolysis time/min
B4 REBELRETSHAELR
Figure 4 The changes of polyphenol yield with different

enzyme treatment time

138

H & 5 W7 Ak R BEAE 30~50 “C i, B 3 IR A T
. Z WA R B W R R IR 50 CRY, Z g R
BB R Bl SO B AR — 7 Y PN 4 4 R
Wt 5 2L B2 ) T T B L A 50 °C IRy G T A L AR SR T
I FE o i A R A R Y R D 0 2 B AR R R B
PRI 2 4 PR UL O 50 CROMTE H

141

<
/

S8}

Ju—
S

EQREE
Polyphone yield/(mg - g™

—

o\

1 1

30 40 50 60 70
it e Ut 22
Enzymolysis temperature/ °C

B5 AREMAEIETSIHHFELIN
The changes of polyphenol yield with different

el

Figure 5

enzyme treatment temperature

2.6 BEALIE pH X & EHRENEY 0

HiIE 6 AT AL BE pH 72 3~5 I LB pH WY THR . £
By 19 2B Wi H2 (2 pH Ry 5 B, Z S Rk B mok. 4
WG TEREAE pH A9 Th i TS 3R L A pH O 5 I, IS A i
iR AR TR pHL R RS S . TR L R AR pH A S

ST

mg * g”)
>
T

—_
(=}
T

EQEEES
Polyphone yield/(
- S
T T

N}

BH6 FFpHTZoAELL
Figure 6 The changes of polyphenol yield with different

enzyme treatment pH

2.7 WA REUE G

2.7.1 wp B T BT AR R DR B R L 0 A T R

R JEE o P A FEE R R A IR ) Sy AR R KR (AR D LT

[E % 48 A5 Dy 3 180 WL A5 I [A] 20 min B9 25 4F T . KL 2 B 15

H8 D Wi W7 AR 5 AT O N TR 23 A L R B R AR L 2,
HI ] Design-expert 8.0.6 H {3 14 56 ¥4 47 2 56 [0 1

LA Ao 00 W) O 006 A 7288 ik B — 9 2 0[] R



RIS E N

2016 5% 74

Y = 13.07 + 0. 75A + 0.56B + 0. 094C — 0. 05AB —
0.57ACH+0.7BC—1.23A* —0.52B* —0.67C"*, 4
X T RS R AT T 22 3 Mt (3D 5 T At [l U 4 Y 92 S A

®1 BEHRKFR

Table 1 Factors and levels
e A Tl g/ B 7 i i C Jitg fige 1
(mg * mL™1) BE/°C [] /min
—1 1.5 40 30
0 2.0 50 60
1 2.5 60 90
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Table 2 Results of response surface test

e 2 A B . Z 15 %/

(mg+g™H
1 —1 —1 0 9.91
2 0 0 0 13.69
3 —1 1 0 11.02
4 1 —1 0 11.71
5 1 1 0 12.62
6 0 0 0 12.95
7 1 0 1 11.33
8 0 1 1 13.28
9 —1 0 1 11.17
10 0 1 —1 11.68
11 0 —1 1 10.67
12 1 0 —1 12.29
13 0 —1 —1 11.86
14 —1 0 —1 9.86
15 0 0 0 13.45
16 0 0 0 12.69
17 0 0 0 12.58
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Table 3 Analysis of variance for the fitted regression model

kW CPHAM HBE By F {8 P BFEH

LT 20.68 9 2.30 15.72  0.000 7 ® %
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Figure 7 Surface layer of the mutual-affection of two

factors on polyphenols yield
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Figure 8 Scavenging ability of polyphenols on DPPH
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