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ABSTRACT: Objective To optimize the extraction process of Gynura bicoloi protein, prepare active peptides, and
then modify the peptides, explore the antioxidant properties of the products, and further develop its protein resources.
Methods Combined with ultrasonic and high shear technology, response surface methodology was used to optimize
the extraction of protein from Gynura bicolor. Peptides were prepared by enzymatic hydrolysis, and then was

modified by glycosylation, and the antioxidant properties of the products were studied. Results The protein
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extraction rate was the highest when the solid-liquid ratio was 1:47 (g:mL), ultrasonic 300 W treatment for 20 min,

high shear treatment for 6 times, the extraction temperature was 46.7°C, the extraction time was 2.5 h, and the pH of

extraction solution was 8.40. Under the optimum conditions, the protein extraction rate was 79.64%, which was close

to the predicted value of response surface experiment. The active peptides were prepared by hydrolyzing Gynura

bicolor protein with protease. Taking antioxidant activity as index, the appropriate enzymes were screened and the

enzymatic hydrolysis conditions were optimized. The hydrolysates were graded by pressure filtration with ultrafiltration

membrane. Among the graded products, the polypeptide with Mw<1 kDa had the best antioxidant performance. After

Maillard reaction of polypeptide with xylose, the clearance and 2,2-azo-bis-3-ethylbenzothiazoline 6-sulfonic acid

radical were 87.65% and 80.65%, respectively, which were 7.99% and 11.37% higher than those before modification.

Conclusion This method has high protein extraction rate and good antioxidant effect of glycosylated products.

KEY WORDS: Gynura bicolor; protein; enzymolysis; polypeptide; antioxidant; Maillard reaction
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spe A BHR  BIEEUR  CHRMGREE  HREGE
(g:mL) pH /°C /%

1 1:30 7.5 40.0 56.18
2 1:50 8.0 30.0 77.95
3 1:40 7.5 50.0 67.92
4 1:30 8.0 50.0 61.80
5 1:40 8.0 40.0 79.36
6 1:40 8.0 40.0 78.59
7 1:30 8.5 40.0 66.85
8 1:40 8.5 30.0 71.53
9 1:50 8.0 50.0 70.10
10 1:40 8.0 40.0 80.88
11 1:30 8.0 30.0 58.69
12 1:40 8.0 40.0 78.92
13 1:50 7.5 40.0 76.44
14 1:40 8.0 40.0 79.59
15 1:40 8.5 50.0 70.96
16 1:40 7.5 30.0 68.77
17 1:50 8.5 40.0 70.84
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Table 3 Analysis of variance for the fitted regression model

LE= 3 A AR ¥y F P B
LAY 918.10 9 102.01 120.92 <0.0001 ok
A 335.53 1 335.53 397.73 <0.0001 ok
B 14.77 1 14.77 17.51 0.0041 ok
c 4.74 1 4.74 5.62 0.0495 *
AB 66.18 1 66.18 78.44 <0.0001 ok
AC 30.03 1 30.03 35.60 0.0006 ok
BC 0.02 1 0.02 0.02 0.8832
A 222.86 1 222.86 264.17 <0.0001 ok
B? 89.69 1 89.69 106.31 <0.0001 ok
c? 107.71 1 107.71 127.67 <0.0001 ok
k2 5.91 7 0.84
KA 2.81 3 0.94 1.21 0.4128
B 3.09 4 0.77
iRz 924.01 16
RN 2 LR 2 (P<0.01), *FR 22 5 B35 (P<0.05),
8.5
8.3
8.1
o)
a
7.9
7.7
75 -
1:30 1:35 1:40 1:45 1:50
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BT 25 PR LT RS A R B3 i i 1T % 268 i

Fig.1 Response surface and contour lines of various factors on Gynura bicolor protein extraction rate
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Fig.3 Effects of enzymatic hydrolysis factors on free radical scavenging rate (n=5)
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