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Optimizationon extraction of polyphenols and its antioxidant activity
in Vitro from Gracilaria lemaneiformis
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Abstract; Optimization of the ultrasonic-assisted extraction of poly-
phenols and its antioxidant activity in Vitro from Gracilaria lemane-
iformis were studied. The effects of liquid-material ratio, extract
temperature, ultrasonic times on the contents of polyphenols from
Gracilaria lemaneiformis were investigated. Based on this, the re-
sponse surface analysis method was applied to determine the optimi-
zation of the extraction. Results showed that the optimum condition
for the ultrasonic-assisted extraction of polyphenols weres as
followed: ratio of liquid-material 40 : 1 (mL/g), extraction temper-
ature 60 “C, ultrasonic times 40 min. Under the optimum condition,
the contents of polyphenols from Gracilaria lemaneiformis was
1.62 mg GAE/g. Research of its antioxidant activity in wvitro shows
that the polyphenols from Gracilaria lemaneiformis have scavenging

capabilities of DPPH free radical and hydroxyl free radical, and their
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ICs50 are 56. 67 and 18. 78 pg/mL, equivalent to 15. 89 and
536.4 pg/mL of ascorbic acid.
Keywords: Gracilaria lemaneiformis; polyphenols; ultrasonic-assis-

ted; antioxidant activity
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Figure 1  Effects of liquid-material ratio on the contents of

polyphenols from Gracilaria lemaneiformis
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polyphenols from Gracilaria lemaneiformis
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Figure 3 Effects of ultrasonic times on the contents of poly-

phenols from Gracilaria lemaneiformis
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WBOT AR Ik 2.

Xt W) O TR 4 6 ) 245 R 2 AT 0T AT AR DUJB 25 SR 22 I 7

QY Sy wig g o 090y 7

Y=—3.074 03+0.125 4A+0.085 22B+0.076 52C +
2.883 6 X107 *AB—9.994 X 10° AC —2.197 2 X 10™* BC —
2.86X10 *A?—6.808 1X10 *B%—6.759 5X10 'C%, (1)

Xt 2 ep A 5 AT 2240 T A5 R I 3. i 3
Al ] AR P<0.000 1, 4% 8 2, R PLI P=0.294 5>
0.05 AN i 2, U W2 111 05 J A8 A 200, WT LA A 32 48 28 f i
AR AR Z WM& AR R C.V.0=1.73<
10, K59 B S 16,583 >4, Ut B 3 56 28 &2 1 #5475 HH ¢ &R 4K
R*=0.999 5, IEHE R E Rig =0.947 7, B Z R Bl &
B o R A R AR AR A T R T R 7S S B 4 R 2
ZZEAATHY .

HE— AT, ALBLC LAY (BRI CY 3N 45 3K £

x1 BEAEMAER

Table 1 Factors and levels in response surface design
KT AWCEE  BIRBGREZ/  C#A )/
(mL/g) C min
—1 3001 50 30
0 40 01 60 40
1 5001 70 50

2 EMEEHRERMEEREETRER
Table 2 Response surface design arrangement and

experimental results

e A B ZW &/
(mg GAE« g 1)

1 0 0 0 1.58

2 —1 1 1 1.49

3 1 —1 —1 1.34

4 0 0 0 1.64

5 0 —1.682 0 1.31

6 0 0 0 1.63

7 0 0 0 1.62

8 1.682 0 0 1.57

9 —1.682 0 0 1.49
10 —1 —1 1 1.46

11 0 0 1.682 1.54
12 1 1 1 1.58
13 0 0 —1.682 1.30
14 —1 —1 —1 1.32
15 0 1.682 0 1.52
16 1 1 —1 1.58
17 —1 1 —1 1.42
18 1 —1 1 1.46
19 0 0 0 1.62

x3 HESH
Table 3 ANOVA of the constructed regression model

TiH - SForA AdE 07 FAH PE  BFNE

AR 0.226 12 9 0.025 12 37.270 18 < 0.000 1  x x
A 001200 1  0.01200 17.80749  0.002 2 = x
B 0.05366 1  0.05366 79.604 35 << 0.000 1 % %

C 0.037 80 1 0.037 80 56.074 52 <C 0.000 1  * *

AB  0.006 65 1 0.006 65 9.868 02 0.011 9 *
AC 0.000 80 1 0.000 80  1.185 32 0.304 6

BC 0.003 86 1 0.003 86  5.729 26 0.040 3 *
A? 0.011 17 1 0.011 17 16.563 04 0.002 8 * x

B? 0.063 27 1 0.063 27 93.855 27 <C 0.000 1 = =*
C? 0.062 37 1 0.062 37 92.521 65 <C 0.000 1 = =

2% 0.006 07 9 0.000 67

ST 0.004 20 5 0.000 84
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I
©
©
-
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0.294 5 A3
iR 0.001 87 4 0.000 47

Bfn 0.23218 18

tox RARERBE, P<0.05; x x Rk 5HF R E,P<0.01,
R?2=0.999 5,R34=0.947 7,C.V.%=1.73 A& %} 16.583.

BRI 2 (P<<0.01) , AB 1 BC T %t i 438 £ W i
B 35 (P<C0.05) s AC 500 0 20132 22 B 1) 5% W A Wk 35 (P>
0.05),
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Bt g 60 °C LA A A] 40 min,
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Interaction effects of liquid-material ratio and extract temperature on the contents of polyphenols
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SEFHEAT 00 MR L4 7 BB 1C 0 i LA OF i
BRI 7 26 e 4, ph 9 4 T R AT 2 Y
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Figure 6 Effects of scavenging DPPH free radical and hydroxy free radical on the concentration
of polyphenols preparing by Gracilaria lemaneiformis
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Table 4 IC;,values of polyphenols from Gracilaria lemaneiformis and ascorbic acid
for DPPH free radical, hydroxy free radical
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