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Optimization of Ultrasonic—assisted Extraction of Total Flavonoids
in Lithocarpus polystachyus Rehd by Response
Surface Methodology and Their Antioxidant Activities
LI Hong-an, LI Xia-jia—long, DENG Ze-yuan, JIANG He-dong, LI Hong—yan "
(State Key Laboratory of Food Science and Technology ,Nanchang University, Nanchang 330047 , China)

Abstract ; The flavonoids of Lithocarpus polystachyus Rehd were extracted by ultrasound assisted method.The effects of liquid—
material ratio, ethanol concentration , ultrasonic power, and ultrasonic time on the extraction yield were studied , and the response
surface methodology was used to optimize the extraction process conditions. ADS—7 macroporous resin was utilized to separate
the phlorizin,and the antioxidant activities of total flavonoids, phlorizin,and flavonoid R( the remaining flavones after phlorizin
removal ) were analyzed. The results indicated that the order of factors affecting the total flavonoid extraction yield was the
ultrasonic time > ethanol concentration > ultrasonic power > liquid— material ratio. The optimized parameters were as follows:
Liquid—material ratio 40: 1, ethanol concentration 80% , ultrasound power of 540 W, and ultrasound time of 60 min.Under these
conditions, the total flavonoid yield was 8.82% +0.09% .The ICs, values of DPPH free radical scavenging by total flavonoids,
phlorizin, and flavonoids R were 0.0205,0.0222 ,and 0.0261 mg/mL, respectively.The IC,, values of total flavonoids, phlorizin,
and flavonoids R scavenging ABTS free radicals were 0.0220,0.0233, and 0.0266 mg/mL.The antioxidant capacity of total
flavonoids was the strongest , followed by phlorizin and then by flavonoid R, all of which showed great DPPH and ABTS free
radical scavenging ability.
Key words: response surface methodology; ultrasound — assisted extraction; Lithocarpus polystachyus Rehd; flavonoids;
antioxidant activity
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Table 1  Factors and levels of response surface design
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Fig2 Effects of liquid—material ratios on total flavonoids yield
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Fig.3 Effects of ultrasonic power on yield of total flavonoids
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Fig4 Effects of ultrasonic time on yield of total flavonoids
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222 J52ESr AT M W EFERD KA Design—
Expert.8.05 XJ LI &l #b A7 BI04, g5 SR an=k 3 fr
TNo XA HFLE, WA A BT 4 S8 0 R 45 R

22 Box-Benhnken SZHG 1% T AN14%

Table 2 The experimental design and results for Box—Benhnken

LS A B c D WIS R(%) S A B C D TSR (%)
1 40 80 500 50 8.830 £0.009 16 30 70 500 50 8.530 +0.005
2 30 90 500 50 8.770 +0.008 17 30 80 500 40 8.270 £0.008
3 50 80 600 50 8.650 £0.010 18 50 90 500 50 8.780 +0.003
4 40 80 500 50 8.790 +0.004 19 30 80 500 60 8.700 +0.007
5 50 80 500 40 8.270 £0.008 20 40 80 400 60 8.490 +0.002
6 30 80 400 50 8.460 +0.006 21 50 80 500 60 8.770 +0.008
7 40 70 500 60 8.680 +0.009 22 40 80 600 60 8.680 +0.006
8 40 80 500 50 8.810 £0.002 23 30 80 600 50 8.530 +0.005
9 40 90 600 50 8.680 +0.009 24 40 80 500 50 8.810 £0.002
10 40 80 500 50 8.830 £0.009 25 50 70 500 50 8.490 +0.002
11 40 70 600 50 8.460 +0.006 26 40 90 500 60 8.860 +0.004
12 40 70 500 40 8.130 £0.005 27 40 90 400 50 8.520 £0.003
13 40 70 400 50 8.310 £0.008 28 50 80 400 50 8.430 £0.004
14 40 80 600 40 8.190 +0.002 29 40 90 500 40 8.350 +0.006
15 40 80 400 40 8.050 £0.004
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Table 3 Variance analysis for regression model

TrEAW PR AHE ¥r FE P fH

AL 1.517975 14 0.108427 159.3117  <0.0001
A 0.001408 1 0.001408 2.069267  0.1723
B 0.154133 1 0.154133 226.4684  <0.0001
C 0.072075 1 0.072075 105.8999  <0.0001
D 0.710533 1 0.710533 1043.988  <0.0001
A? 0.039295 1 0.039295 57.73669  <0.0001
B 0.051476 1 0.051476 75.63338  <0.0001
c’ 0.336701 1 0.336701 494.7151  <0.0001
D’ 0.340405 1 0.340405 500.1584  <0.0001
AB 0.000625 1 0.000625 0.918314  0.3542
AC 0.005625 1 0.005625 8.264824  0.0122
AD 0.001225 1 0.001225 1.799895  0.2011
BC 0.000025 1 0.000025 0.036733  0.8508
BD 0.0004 1 0.0004 0.587721  0.4560
CD 0.000625 1 0.000625 0918314  0.3542
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Fig.5 Effects of liquid—solid ratio( A) ,ethanol concentration(B) ,ultrasonic power( C)and ultrasonic time( D) on total flavonoids yield
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