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Ultrasonic-assisted two-phase aqueous extraction and antioxidant activity of

polyphenols from the seed of Synespalum dulcificum
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Abstract: The seed of Synespalum dulcificum was untrasonified in
the acetone-(NH, )2 SO, aqueous two-phase syetem to extract total
polyphenils and different conditions for extraction of polyphenols an-
tioxidant activity was investigated. Acetone was chosen as the best
extraction solvent for this research. The acetone concentration, a-
mount of the (NH,),SO,, the ultrasonic time, extraction tempera-
ture, ratio of water to solid were discussed by the single factor exper-

iment. The optimal extraction conditions were found to be: the con-
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centration of acetone solution 50% , ultrasonic time 100 min and ex-
traction temperature 60 ‘C,ratio of water to solid 20 + 1(V : m).
The maximum extraction yield of total polyphenils was 11. 54% in
the optimum conditions. Under the optimum conditions, through du-
plicated experiment the yield of polyphenols was 11.56% , it indica-
ted that the extraction rate of polyphenols was extremely stable. The
purity of polyphenols extracted with this system is 87. 85% , superior
to only use ultrasonic, preliminary purification can be realized. The
results of the experiment on different conditions for extraction of
polyphenols antioxidant activity showed that it has strong ability of
removing DPPH f{ree radical and reducing power and to the polyphe-
nol content, The maximum DPPH scavenging rate by polyphenols
was up to 62% , higher then that by ascorbic acid.

Keywords: Synsepalum dulci ficum seed; polyphenol; ultrasound ex-

traction; two-phase aqueous; antioxidant activity
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Effects of acetone concentration and amount of

(NH,), SO, on extraction yield
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Figure 2 Effects of ultrasonic temperature on
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Figure 3 Effects of ultrasonic time on extraction yield
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Figure 4 Effect of ratio of material to liquid on

extraction yield
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2.4.1 MR EEM AL RIS IR SR R E RIS
R REBE L e v e K B IR AR AL R B . B O oK L R
FENL:200m V), HERKESKFERITRE L
24,2 W R i TSR A9 ST 5 40 i 0 Design expert ¢
RN 2 2 Bl ST 22 MR A o 8 ST 4 B SR R T 22 1 R L
2R 5 D9 R v BE LR BCHR B B8 A I ) 3 A DR 36 vk £ 0 Jal
VA A8 R

Y=11. 498 004-0. 262 50X, —0. 035 00X, —0. 032 50X; +
0.072 50 X, X, — 0. 032 50X, X, + 0. 082 50X, X, —
0.412 75X? —1.277 75X} —0. 297 75X? (4)
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Table 1 Levels of factors in response surface methodology

KT XA/ XoBGREE/C Xo# R /min
—1 40 50 80

0 50 60 100

1 60 70 120

¢ 3 AT, AR AR B 3 (P<C0. 000 1), 2k L300 R
% (P>0.05),R*=0.995 6,Ra; =0. 989 9, i, B 1z #5411 &
FERE ] LA 2 A O el g 45 2R . B, AT DR A =
W F B B E BB SRR T 2 W R AR I L

% 2 Box-Behnken X iZItFE RS

Table 2 Design of experiment of Box-Behnken and results

%5 X X, Xs ES
1 1 1 0 10. 09
2 1 0 —1 11.19
3 0 1 —1 9.78
4 0 0 0 11.54
5 0 0 0 11.45
6 0 0 0 11.56
7 0 0 0 11. 48
8 0 —1 —1 10. 01
9 1 0 1 10. 94

10 —1 0 —1 10. 57
11 —1 1 0 9.45
12 1 —1 0 10. 02

13 0 0 0 11. 46

14 —1 —1 0 9.67
15 0 —1 1 9.90
16 0 1 1 10. 00

17 —1 0 1 10. 45

®3 TRMEEEIRER T ES

Table 3 Analysis of mean square

FERE M admE By F1ii P BEH
1Y 9.120 9 1.010 175.86 <C0.000 1 = *
X; 0. 550 1 0. 550 95.68 <C0.000 1 »
X, 9.8%107% 1 9.8X1073 1.70  0.233 4
X3 8.45X107% 1  8.45X1073 1.47  0.2652
X Xz 0.021 1 0. 021 3.65  0.097 7
XiXs 4.225%X107% 1 4.225X107%  0.73  0.420 2
X X3 0.027 1 0. 027 4.73  0.066 2
Xt 0.720 1 0. 720 124.50 <C0.000 1 »

3 6. 870 1 6.870  1193.16 <C0.000 1 » =
X3 0.370 1 0. 370 64.79 <C0.000 1 x x

C®% 9.es0x10° 7 s.761x10°0

RKPIE 0,031 3 3 0.010 4.22 0.098 9 AEE

4R 9.680Xx107° 4 2,420X1073

tox % R 0.01 KB,
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W, EERIPPETH.X X, X X 1 X X A58 1 1E
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99.93 min, SLHF AT ERECRN 11,5400, Ry RifGHRAE . %
PR BE 50 %4, 48 B B 60 °C 875 15 ] 100 min, SF-47 92 5
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Extraction rates

1%

PR

Extraction rates
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Extraction rates
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Response surface plots for operating parameters

Figure 5

on total yield from Synespalum dulci ficum seed
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N Z WA R 74, 43% . DRI, SR FH SUK A 4 2 1) 52 B4
A afifl , HRCR AR B R S AR I
2.6 ARAEREGTHREMFSHAELELR
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1 50 % 1 60 Y0 I, X DPPH « 35 Bk 38 43 35 51 59 %6 F1 55 %,
23855, Ve Xt DPPH « 20 B0 il e B2k 0. 23 mg/g (AP
B3Ry 50 % TR Ve ik B o H s B 15 34 LA e ok 8 22 1
RES . UL Y PIARA M B 50 % F1 60 % I, M A SR A T £ W
&Y DPPH « 36 bR R AL THOR M AR . [ B H T 42 B
W BE ) IS ] 5 BOHR O b 45 5 A0 A Y A B 22 R ke
DPPH - {35 B A8 1 (9 5w AR KT 0 AR AR 5 8 2 W & &
K.
2.6.2 A[FHEEGE BRI Z B DPPH - 35 bR SR ALK S
M Ebde 7RI MR E Y 60 C B, DPPH - W BRAE
AR 7 TR A 3 ) B 0 . 3R R A v I T R 4R T i B
DPPH - [ HE 7 Fl & SR RE AR 25 . 3% /2 R o il B A1, M 28
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Figure 6 DPPH ¢ scavenging rate and reducing power

for different acetone concentration
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Figure 7 DPPH « scavenging rate and reducing power for

different extraction temperature
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A YIARESE 20 . B2 B & 8RR R RETE 7 & 5
¥k DPPH - G Fak iy, Wi B i & 3800 2 By Ak & ) %
A iR A0 22 B R R AR W) I3 B DPPH -+ B fE 1
Sy WA RN (i ey N 2 Y

2.6.3  A[al{REUR B 2 2 By DPPH - 5 B R FE i)
WL A 8 AT Bl I E) B SE L DPPH « BEBR R 2
SEIG NS W A B #e 7R 100 min B 3 BR AR K B R ORCN
6295 » R o 38 J50 7t % B TRV R i 3. 0k — 25 LI ol Bk
R T 2B B — 2 #ERR DPPH - R MR i /Y,

70 1.0
a0
g 0.9
e ép 60
T 08 _
SR S
St 06 £ 3
gi =30 —— 5 A 0.5
E 20 0.4
= 10 0.3
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]
Time/min
B8 FF B ERRM % B DPPH « Ak &4
TR AE S 6 AR
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for different extraction time
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