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Preparation of Tea Polyphenol-rich Energy Gel and

its Antioxidant Activity

LI Guo-sheng, MA Jie, ZHAO Yu-hong
(College of Forestry, Northeast Forestry University, Harbin 150040, China)

Abstract: This study aimed to develop an energy gel with antioxidation properties. The product formulation was optimized by single
factor test and response surface methodology, based on indicators such as sensory score, energy density, and DPPH- scavenging activity. The
obtained results revealed the optimal formula for energy gel products: On the basis of the mass of gelatin solution, the concentration of the
gelatin aqueous solution, 25% total sugar content (sucrose : maltose-oligosaccharide = 1:1, m/m), 62.43%; protein content (whey protein:
soybean protein isolate = 3:1, m/m), 25.4%; vegetable oil, 24.92%; cocoa butter, 25%; multi-vitamins, 1.07%; tea polyphenols, 0.19%. Such a
product had a sensory score of 9.13, with the energy density as 3.37 Kcal/g and DPPH- scavenging rate as 83.05%. Comparisons on the in vitro
antioxidant capacity of present energy gel, commercial energy gels, and tea polyphenols-free energy gels revealed that the ICs, values (against
ABTS") of the tea polyphenols-rich, commercial and tea polyphenols-free energy gels were 1.747 mg/mL, 3.215 mg/mL, and 5.855 mg/mL,
respectively; the ICs, values (against -OH) were 0.015 g/mL, 0.034 g/mL, 0.095 g/mL, respectively; Total reducing power decreased in this order:
tea polyphenols-rich energy gel > commercial energy gel > tea polyphenols-free energy gel. The energy gel product developed in this study
possessed a strong antioxidant capacity and high energy density.

Key words: energy gel; sensory score; energy density; antioxidant function
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Fig.1 Effect of gelatin aqueous solution on energy gel
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Fig.5 Effect the total amount of protein addition on energy gel
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Table 3 Analysis of variance for response surface experimental results

RIR al:2p4 -7 Aa #h F{& P14
AR 14 1.54 0.11 13.91 <0.0001%*
A 1 0.06 0.06 6.89 0.0200*

B 1 0.01 0.01 1.77 0.2051
C 1 0.02 0.02 2.13 0.1667
D 1 0.08 0.08 10.30 0.0063*
AB 1 2.500E-005 2.500E-005 3.152E 0.9560
AC 1 0.18 0.18 22.24 0.0003*
AD 1 0.05 0.05 6.67 0.0217*
BC 1 3.600E-003 3.600E-003 0.45 0.5115
BD 1 0.07 0.07 8.52 0.0112*
CD 1 0.03 0.03 431 0.0567
A? 1 0.71 0.71 88.92 <0.0001%**
B’ 1 0.35 0.35 44.11 <0.0001%**
C? 1 0.20 0.20 25.69 0.0002
D’ 1 0.30 0.30 37.71 <0.0001%**

KRE 14 0.11 7.932E

% IR £ 10 0.09 8.697E-003 1.44
Wiz £ 4 0.02 6.020E-003
Aeit 1.66 28

E: p<0.05 ARE, AET; p<0.01 AMBE, A kR,

R LA SRR EIR TG, 13RI R

Y=5.72+0.07A-0.03B-0.04C-0.08D-2.500E-003
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Fig.10 Response surface diagram and contour plot interacting
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Fig.13 Differences of the total reduction ability among the three
products
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