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Effects of tea polysaccharide on the properties of sodium

alginate/starch/tea powder composite membrane
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Abstract: Objective:

B, Y% %
/ﬁﬁ&éﬁi]%&'&ﬁhm

This study aimed to develop a green and
alginate/starch/tea powder

Tea

environment-friendly  sodium

composite membrane. Methods: polysaccharides  with

different mass fractions were added to the sodium alginate/
starch/tea powder composite film to investigate the influence of
tea polysaccharides on the properties of sodium alginate/starch/

tea powder composite film. Therefore, full infrared barrier, color
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difference, water solubility, water vapor permeability, tensile
strength, elongation at break, thickness, water content, free
radical clearance and bacteriostasis were measured. Results: A
strong interaction between tea polysaccharides and sodium
alginate were found. The composite film with tea polysaccharide
content of 5% exhibited the best comprehensive performance.
The best bacteriostatic performance was observed when the
tensile strength, elongation at break, water vapor permeability
were 9.71 MPa, 25.42%, and 2.38X10? g * mm/(cm? * d * Pa),
respectively. The antioxidant activity of the composite membrane

increased with the increase of the amount of tea polysaccharide

added, with a maximum of 85. 49%. Conclusion: Tea
polysaccharides can improve physicochemical properties,
antibacterial and antioxidant properties of the composite

membrane. When the mass fraction of tea polysaccharides was
5.00%, the composite membrane had the best mechanical,
moisture, and antibacterial properties.

sodium alginate; starch; tea
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Figure 1 Tea polysaccharide of Fourier transform

infrared spectroscopy
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Figure 2 Fourier transform infrared spectra of tea

polysaccharide composite films with different

mass fractions
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Table 1 Effects of tea polysaccharide on color difference and total infrared barrier of composite film
LW R HE % L8 a8 b {H AE LLLANERR R/ %
0.00 21.2940.02° 18.09£0.03" 13.80£0.03¢ 81.5240.02¢ 86.5+£0.26"
1.25 20.7140.29° 18.894-0.04° 15.73+0.19¢ 82.6040.32¢ 92.34+0.47°
2.50 15.0540.02¢ 17.9440.02¢ 22.39+0.02¢ 89.24+0.02¢ 90.6+0.26°
5.00 13.5940.02¢ 15.5740.03¢ 25.3640.03° 90.9840.02" 90.5+0.23%
7.50 8.65+0.02¢ 16.7240.02¢ 31.4540.02° 97.62+0.02° 86.640.21"
T NG PR KR 22 573 B3 (P<<0.05),
R2 FEMRENBNESCHEEE KB KESELRZH . GKRHNEMW

Table 2 Effects of tea polysaccharides on thickness, water solublhty, water vapor permeability and
water content and of composite film

e oy e et 2

%fﬁ’i% WO R gfki:fffi/ﬂ o, R
0.00 306.6+1.82¢ 47.674+0.394 2.7240.03* 21.1040.604
1.25 312.841.484 50.4640.25¢ 2.67+0.01° 23.6040.36¢
2.50 316.4+£2.19¢ 50.92+0.32° 2.61+0.02¢ 25.7340.63°
5.00 324.6+1.52" 55.16+0.75" 2.384+0.01¢ 26.00+0.81°
7.50 332.6+0.89% 57.42+0.60% 2.7140.01% 27.1240.74*

T FAS/NG TR R RN 22 53 W35 (P <C0.05).,
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Table 3 Effects of tea polysaccharides of different mass
fractions  on  structural properties of
composite membranes
WRENEDR TR/ % BIARSREE/MPa WA/ %
0.00 3.4740.3174 12.71+0.279¢
1.25 6.56+0.322" 22.95+0.318"
2.50 9.45+0.170% 22.6540.657"
5.00 9.71+0.262° 25.4240.709*
7.50 6.96+0.191°¢ 19.534+0.477¢
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Table 4  Effects of tea polysaccharides with different

mass fractions on free radical scavenging rate

of composite membrane

KEWFENE/ % AWEERR/ Y
0.00 7.4540.243¢
1.25 13.5442.093¢
2.50 36.30+4.643¢
5.00 64.7341.990"
7.50 85.49+3.938¢

T RFING TR R R 22 57 11 3 (P <C0.05)
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