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Extraction and antioxidant activity of ursolic acid from

Amygdalus communis L. peel
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65% FEI iR A 80 CL ik 10 20 (g/mL) ., 42 B a4
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Abstract: Based on the results of single-factor experiments, orthogo-
nal test of ursolic acid from Amygdalus communis L. peel were car-
ried out to determine the optimum process parameters. The
antioxidant activities were evaluated by the reducing power, DPPH
free radical, hydroxyl free radical and hemolysis of mice red blood
cells. The optimum extraction parameters were determined as
follows: alcohol concentration 65% , extraction temperature 80 °C;
solid-to-solvent ratio 1 : 20 (g/mL); extraction time 1.5 h. Under
these conditions, the experimental yield of ursolic acid was 2.89%.
The concentration of ursolic acid was 0.1 mg/ml, ursolic acid of
Amygdalus communis 1.. peel displayed a strong antioxidant

activity, the percentage scavenging of DPPH free radical and « OH
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were 87.87% and 62.11%, respectively. The concentration of ursolic
acid was 0.6 mg/mL ,the oxidation of mice red blood cell hemolysis
inhibition rate was 97.83%.

Keywords: amygdalus communis; ursolic acid; extraction; antioxi-

dant activity
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KD T H R B SRR P AR R RS

Y = % X 100% , D
K
Y — BRI R, Vs
C P 8 R R 0T Wk B . mg/mL;
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1.3.6  BUESHT SR Al Microsoft Excel 2010, SPSS 19.0 %k
PEXT B AT AT BT A IR AT I E 3 KRB H RO
LB (ANOVA) ,P<<0.05 £REFBH.
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Figure 3 Effects of extraction temperature on the yield of

ursolic acid from Amygdalus communis L. peel
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Figure 1 Effects of ethanol concentration on the yield of ur-

solic acid from Amygdalus communis 1. peel
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Figure 4  Effects of extraction time on the yield of ursolic

acid from Amygdalus communis L. peel
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2 AB,C.Dy B B i 652 IR 4R IR JE 80 °C R EL
1:20 (g/mL) JE4&MFE] 1.5 h, £ 4 1 T 3k 52 56 I 45
MK RE R BRI %R 2.89% ., 3R 3 AT, VR L R
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Figure 2 Effects of solid-liquid ratio on the yield of ursolic
acid from Amygdalus communis 1. peel
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Table 1 Factors and levels of orthogonal array design
A CEIREE/ BARBGREE/ CHREUNE/ D EHRLL
KF o .
% C min (g/mL)
1 65 75 1.0 1:15
2 70 80 1.5 1:20
3 75 85 2.0 1:25
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Table 2 Results and analysis of orthogonal array design

e A B C D BRI/ /6
1 1 1 1 1 2.59
2 1 2 2 2 2.64
3 1 3 3 3 2.45
1 2 1 2 3 2.33
5 2 2 3 1 2.41
6 2 3 1 2 2.46
7 3 1 3 2 2.55
8 3 2 1 3 2.49
9 3 3 2 1 2.60
T 256 249 251 253

ks 240 251 252 2.55

ks 2.55  2.50 248 2.44

R 0.16  0.02  0.05  0.11
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Table 3 Variance analysis of orthogonal test
J5EKPE W25 Al F B F{H B
A 0.133 2 5.614 *
B 0.003 2 0.134
C 0.012 2 0.510
D 0.083 2 3.522 *
w021z >

T o FREHEE,P<0.05,

2.3 RHMREERBRELEE

2.3.1 i BEAR B AEA R R AE T I E W) BTk I RE ) 2
TN HHU A AE PR AR AR . i 5 W] DUE B 2R
AERER TN V ASA LR BE f1. 0.06 mg/mL 1 i B 5 1z Ak
B ¥ 38 J5URE J1 W) 0.02 mg/mL ) Ve A0 24, (H 7E K & 4
0.10 mg/mL I VWG 0.80 , 1ii i Mk R S A8 R 1R W O B2
N 0.26,

2.3.2 Jm MR & BESLER X} DPPH - 5 Fk#gJs DPPH - Z
P P 20 FE 517 nm P AL A RRAE W W . ani&l 6 BT
N s Bk R R RE IR R RN Ve #B8 A W Br DPPH - B 4E H L 7E
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Figure 5 Reducing powers of ursolic acid from

Amygdalus communis L. peel
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Figure 6 Scavenging effects of ursolic acid from Amygdalus

communis L. peel on DPPH

0.01~0.03 mg/mL I, b % Ji Bk S Jiz AE L R o & Wk 35 11 3%
i, DPPH « 1R B Wi KL, 7E 0.04~0.10 mg/mL i, ji@
BRI R RE SRR T DPPH I BRAUR S VoML,
2.3.3  mBRR K AR R B - OH V& B fiE « OH % Bk %
RHUEALAE 1 9 B E 5 R, R Fenton S5 6 1 i Bk 5 B
FERFRTE R - OH B8y, H, O, 5 Fe* ™ S i A i 6 1k AR 0 11
« OH, - OH 5/K# =4 A @Y i, %Y B e 510 nm
Kb A REAE W, d 7 R] D e Bk SR B BE SRR AN Ve
A EBR - OH BAEH. 78 0.01~0.10 mg/mL Bt , b %
BE S B BE SR AR AN Ve e BE A4, OH 8 BR 3R 3% i 3 K &%
e TFESE 2 Bk SR RE SRR vk B 0.10 mg/mL A,
HBRERR R 62.11%.,
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Scavenging effects of ursolic acid from Amygdalus

Figure 7

communis L. peel on hydroxyl

2.3.4  J Bk R R AE R MR X 4T 40 M AR Ak v i A I BE 1
P8 ] 1 Mk SR B AR SR R R Ve A AT I 1 2T 40 i AR R VA M
WIVEF . fE 0.1~0.6 mg/mL B}, £1 41§ 5 £k 3 1 3 il 2% f
& e Wb Rz RE ALER R Ve e B (V8 T B KL 24 e Ak R R R
RER MRSy 0.6 mg/mL B, 9§l 5 K 97.83% , 404
it AP i A R B T Ve
3 &k

ARIREBT T Rk RERRIBI T2, B R
B I AR R T 20 4% 1 - vk 3 65 00 (R IR 80 °C R
Fo 1020 (g/mL) 4RI 1.5 h, 7811 5518 45 i Ak S
R SRR PR IRAR % 2.89 0%,
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Figure 8 Inhibitions effect of ursolic acid on from Amygda-

lus communis L. peel hemolysis of erythrocytes

AT AR IR IR 45 R F BT Jm Ak 2R B B SRR 3R R A
MIPL A AR P 0.06 mg/mL 1% it Bk 2R B A8 L W2 1Y i4 I Ak )
[f] 0.02 mg/mL ) Vet % 7€ 0.04~0.10 mg/mL B, J& Bk
KRR Vet DPPH B i 56 1 BRBOR I 5 24 i Bk 2R
BRERB MW E R 0.1 mg/mL B, X - OH &R & H
62.11% AR F R e BE Ve (95 24 i Ak 2R 2 AE 1L 8 1 vk B SR
0.6 mg/mL s, X £ 41 Jif 48 A6 7 1 90 ) 2R 55 3k 97.83 %, B i
TR Ve,
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