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Optimization of ultrasonic-assisted extraction of total flavonoids
from pomegranate root bark and thear nitrosation inhibition activity

WANG Zhan-yi' ,BI Hai-dan' ,WANG Yu-hai' ,ZHENG Dan-dan' ,DAI Bo’ ,LI Zhuo-wa'

(1.College of Life Science,Zaozhuang University , Zaozhuang 277160, China;
2.Department of Pharmacy, Air Force General Hospital ,PLA , Beijing 100142 , China)

Abstract ;: The ultrasonic—assisted extraction conditions of total flavonoids from pomegranate root bark were studied.Single factor
test and Box—Behnken experimental design were used to optimize the extraction process employing total flavonoids yield as the
response, and ethanol concentration, solid/liquid ratio, ultrasonic power and ultrasonic time were used as independent
variables,and the nitrite scavenging activity and nitrosamine synthesis inhibiting activity were tested. Results showed that under
the following conditions: Ethanol concentration of 63% , solid/liquid ratio of 1:22 g/mL, ultrasonic power of 270 W and
ultrasonic time of 34 min, the yield of total flavonoids was 2.81%, close to predicted value. The total flavonoids from
pomegranate root bark had a strong nitrite scavenging activity and nitrosamine synthesis inhibiting activity.At the concentration
of 3.6 pg/mL, the total flavonoids exhibited a maximum sodium nitrite scavenging rate of 64.5% and the effect of ICy, =
2.408 pg/mL. At the same time, the total flavonoids exhibited a maximum nitrosamine synthesis inhibiting rate of 71.9% at the
effect of IC5y =2.345 pg/mL.There was a dose—response relationship between the total flavonoids from pomegranate root bark
and the nitrite scavenging activity and nitrosamine synthesis inhibiting activity in the range of 0.12 ~ 3.6 wg/mL of
concentration. This method could provide a scientific basis for the extraction and application of total flavonoids from pomegranate
root bark.
Key words : pomegranate root bark ;total flavonoids ;ultrasonic ; nitrosation inhibition activity
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Table 1  Level and factors of
response surface experimental design
K
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Fig.1 Effects of ethanol concentration

on the extraction yield of total flavonoids
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Fig.3 Effects of ultrasonic power

on the extraction yield of total flavonoids
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on the extraction yield of total flavonoids
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Table 2 Arrangement and corresponding results of

Box-Behnken experimental design

s E Y S
SEE X X, X, Xy R (%)
1 -1 1 0 0 1.97
2 0 0 0 2.77
3 1 0 -1 1.78
4 -1 0 0 -1 1.93
5 -1 0 -1 0 2.27
6 0 1 0 -1 2.38
7 0 0 1 -1 2.32
8 1 -1 0 0 1.74
9 0 -1 0 1 1.93
10 0 -1 0 -1 1.89
11 0 0 -1 -1 2.68
12 0 0 0 0 2.72
13 1 0 0 1 1.82
14 0 0 0 0 2.81
15 0 1 -1 0 2.20
16 0 1 1 0 2.63
17 0 0 1 1 2.58
18 1 0 1 0 2.37
19 0 0 0 0 2.76
20 -1 -1 0 0 1.24
21 -1 0 1 0 1.88
22 0 0 0 0 2.63
23 1 1 0 0 2.39
24 0 0 -1 1 1.77
25 -1 0 0 1 1.75
26 0 -1 1 0 1.83
27 0 -1 -1 0 2.08
28 1 0 0 -1 2.59
29 0 1 0 1 1.95

mE 7R — I X, (X, Fi X, , 22 B I X, X, Fl X,
X, PA K kI X2 X, ORI X, Mk B 3 K
(p <0.01) ;32 H.IG X, X, Al I X, 35 %) i &K
oo £ RZR X R AR R A s K IR R X, > X, >
X, > X,

2.1.3 PIREZHRN M K5 W R #E S AR
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Table 3 Analysis of variance of regression equation

=3 7 S Yo7 F1E i T

Y 4.45 14 0.32 15.30 <0.000 1 .
X, 0.23 1 0.23 10.91 0.005 2 -
X, 0.66 1 0.66 31.64 <0.000 1 e
X, 0.057 1 0.057 2.76 0.118 8
X, 0.33 1 0.33 15.87 0.001 4 -
X, X, 0.001 6 1 0.001 6 0.077 0.785 6

X, X, 0.24 1 0.24 11.54 0.004 3 e
X, X, 0.087 1 0.087 4.18 0.060 1

X, X, 0.12 1 0.12 5.56 0.033 5 *
X,X, 0.055 1 0.055 2.66 0.125 5

X, X, 0.34 1 0.34 16.46 0.001 2 *
X,’ 1.52 1 1.52 73.31 <0.000 1 *
X,’ 1.16 1 1.16 55.63 <0.000 1 e
X,’ 0.15 1 0.15 7.24 0.017 6 *
X,” 0.41 1 0.41 19.86 0.000 5 -
L 0.29 14 0.021

He ) 75 0.27 10 0.027 5.83 0.051 9

TR TG 0.019 4 0.004 7

R 475 28

T e FRORZERMFE (p <0.01) 5 # FoRZERF (p <0.05) .

55 60 65
X, BRI B(%)

1:15 1:17.5 1:20 1:22.5
X b (g/mL)

40<% P 300
- 250 275\}1\
X 72
Bty 325 225 g 25 250 275
Wiy 307200 7y ¥ X, W)

o LS )y 5 P B )
Pl 5 2% PR R A ELARE FH Ao i 7 15 45 fe £ ]

Fig.5 Response surface and contour plots
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Fig.6 The sodium nitrite scavenging rates of

total flavonoids from pomegranate root bark and V.

rh & 6 AT, 7F 0.12~3.6 we/mL 3t Bl N |, B 35 1k
FEE RGN, A AR AR By 5 o SIV Y 1R R 1) v B SR A
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o7 R AR 7 B FE TR B 5 0 I T IR B 0 R I SR 2 (A AF
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Fig.7 The nitrosamine synthesis inhibiting rates of

total flavonoids from pomegranate root bark and V.
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