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Optimization of Microwave-assisted Extraction Process of
Anthraquinones from Aloe vera by Response Surface Method and
Analysis of Its Antioxidant Activity

SHI Youhang, LU Qingyao, JIAO Shirong”

(College of Food and Bioengineering, Xihua University, Chengdu 610039, China)

Abstract: In order to improve the extraction amount of anthraquinones from Aloe vera peel, this study used microwave-
assisted extraction method to extract anthraquinones from Aloe vera, and investigated the effects of different ethanol
concentrations, extraction time, microwave power, and material-to-liquid ratio on the extraction, and carried out response
surface optimization of the extraction process based on single-factor experiments, and studied the in vitro antioxidant
properties of Aloe vera anthraquinones by its effects on DPPH radical scavenging ability, ABTS" radical scavenging ability,
superoxide anion radical scavenging ability, iron ion reducing ability and lipid peroxidation inhibiting activity. The results
showed that the optimal conditions for the extraction of Aloe vera anthraquinones by microwave were: Ethanol
concentration of 80%, extraction time of 60 s, microwave power of 406 W, and material-to-liquid ratio of 1:19 g/mL. The
extracted amount of Aloe vera anthraquinones was 12.29 mg/g, and the in vitro antioxidant ICs, values were 0.431+0.003,
0.400+0.005, 0.443+0.012, 0.417+0.007 and 0.441+0.008 mg/mL, respectively.
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Table 1 Factor level of Box-Behnken design test
(SES K
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BT A] (5) 50 60 70
CHHR I (g/mL) 1:15 1:20 1:25
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Table 2 Experimental design and results of response surface
analysis for microwave extraction of anthraquinones from aloe

e BT s 1] RHE L BRI o & i
(%) (s) (g/mL) (mg/mL)
1 90 50 1:20 0.436+0.012
2 80 60 1:20 0.653+0.007
3 70 60 1:25 0.348+0.014
4 70 50 1:20 0.484+0.009
5 80 60 1:20 0.648+0.021
6 70 70 1:20 0.467+£0.014
7 80 70 1:15 0.417+0.004
8 80 70 1:25 0.334+0.011
9 70 60 1:15 0.476+0.016
10 80 50 1:15 0.443+0.005
11 90 70 1:20 0.408+0.009
12 80 60 1:20 0.642+0.012
13 80 50 1:25 0.342+0.015
14 80 60 1:20 0.632+0.008
15 80 60 1:20 0.667+0.013
16 90 60 1:25 0.369+0.008
17 90 60 1:15 0.483+0.016

®3 BT 220 b

Table 3  Analysis of variance of regression model

b3 Rl HimE B FlE P WEMHE
AT 0.22 9 0.025  50.78 0.0001 %
A 7.801E-004 1 7.801E-004 1.61 0.0024

B 7.801E-004 1 7.801E-004 1.61 0.0024

C 0.023 1 0.023  46.83 0.0002

AB 3.025E-005 1 3.025E-005 0.062 0.8098

AC 4.900E-005 1 4900E-005 0.10 0.7597

BC 8.100E-005 1 8100E-005 0.17 0.6948

A? 0.029 1 0.029 5891 0.0001

B? 0.058 1 0.058  119.64 0.0001

c? 0.091 1 0.091  188.01 0.0001

B2z 3.391E-003 7 4.844E-004
KAUT 2.714E-003 3 9.046E-004 534 0.0696 N
4liiR%  6.772E-004 4 1.693E-004

JEvil| 0.22 16

R (Y 750 0.9949
C.V.% (SRR 454

P e 22 ET R?=0.9949, i8] T iZAR 54L&
FREE BT, AP SR R C.V.%=4.54%, il 1 iz R
AIEEE AT, RV LU ZAST R A A P ™ 25 i
IR T. 2.

222 FHEEZWWZEAAEH RIS EEZ
FAIRE B AE R A ma) 7 i g N ] 2~ 4 .

P 2 A1, YR ECET RN AR, 2 R B Ry
80% B, MRSy ot & i B s MU ANAR, B[R] 2k
60 s B}, Frigfe k. HIE 3 A, 2R tbASES, 210
HRBER 80% B, & EEiw s Y CBEH AR, B
bR 1:20 g/mL B, ErEfk. BBl 4 ATHL 2B
LEANAE, BFAI2A 60 s B, 9 i R 3R IAT W] AN
B, B FEA 1:20 g/mL B, S8,
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AR HA A4S 3 BRI 114 S5 114 H BS54 R0 i) )37 (L
WIF . ZEEHE R 79.4%, % FREBUAT 8] A 59.6 s,
BRI EE A 1:19.1 g/mL, 725 BERZE Y T & &2 20

0.654 mg/mL. NHEECT a1k, ¥ ik o1&
MR SRR R 80%, Tk FEE AT [R] A 60 s, FHK
Lt 1:19 g/mL, FFRLHCSRIGIE ., 3ok =K )5, 153
PR BIERISY B -4)5 & 2 0.647+0.003 mg/mL,
FXFIR2ZZ A 1.07%, /NT 10%. TIE I i o7 T A5 58] 4
HP 25 RS ) o i B L S 3 SR A2 P A T AT HE Y
23 AEEIRAVIRMNINE RS

2.3.1 DPPH [F HEIFEREEIME  HIE 5 A5,
14 RO S B 0T A e B B s, %F DPPH | 5k
7 R RALRE E BN, B E N 0.8 mg/mL B, XF
DPPH [ Hi 3L 7 BRFRIA 5] 58.13%, Ul 7 25 R
Y o BAT B B DPPH H HHBERE ), H IC,=
0.431+0.003 mg/mL, V. 1Y 1C5,=0.028+0.002 mg/mL,
PEEE RIS R DPPH [ i L i B AE S vk T
Vo WFFEREAD, P25 32 U4 K 451 DPPH [
FH LB SRAE T, 138 Ak R OB (2 3 - FRL S 55 BT S I
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ABTS" [ H 11 77 B 58 Bt TR S 47 SO PR v S 34 vy
Whn, H#E M 0.8 mg/mL B, X ABTS" 4 i 3LA97E
5538 5] 84.35%, 1hiIH 25 BRI IO HAT U110
B ABTS' [ HJ&HE /7, H 1C5,=0.400+0.005 mg/mL,
Ve 19 1C5,=0.026+0.006 mg/mL, /75 BRI 5 14
ABTS" [ HILIEFRAESTFEES T Voo WFFERIHBY,
ZERBERIEY R X ABTS H LA 75 BREE S AR 3, 3X
i BRI 0 b ) B 2 R8s Iy A5 o 1)
AR -

2.3.3 FRAP 7GR JFEK B ) P is 14 i il
R &L 7 AT, BOBR IS 0T i M B B I, FRAP 346 i
St pEE N, HH)E R 0.8 mg/mL I}, FeSO,
JE A 0.812 mg/mL, Ui HH P25 SRR SS9 i 2L ety
FRAP ifJ5 /7. % JH OriginPro #4347 ML 4,
T4 2] FRAP 351058 (57 25 EIER IS T ) 1C5,=
0.44340.012 mg/mL, V. 1 1C5,=0.052+0.007 mg/mL,
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