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Extrusion assisted alkaline-enzyme extraction process optimization of

protein hydrolysate from Tie Guanyin tea residue and its functionalities
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Abstract; Taking Tie Guanyin residues as the research object,
through single factor experiment and response surface methodolo-
gy, the effects of extrusion water content, sleeve temperature
and screw {requency on its assisted alkaline-enzyme combined ex-
traction of tea residue protein hydrolysates ( TPH) were dis-
cussed, and the functionalities of TPH was then investigated.
The optimal extrusion assisted extractions were water content of
tea residue material 15% . sleeve temperature 97 “C, screw fre-

quency 40 Hz. Under the conditions the extraction rate of TPH
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was improved to (71.3740.09) % . which was close to the predic-
ted result. The results of TPH antioxidant activity showed the
IC;5, values of DPPH « and ABTS' « were 23.4 lig/mL and
111.4 pg/mL, respectively, which were 18% and 32% lower
than those of directly extracted sample; and except the decrease
of emulsion stathe, the solubility, emulsifying activity index and
foaming properties of TPH were all significantly improved (P<C
0.05). The results indicated that the extrusion assisted extraction
process could well improve the functionalities of TPH, which
makes its application in food system valuable and possible.

Keywords: Tie Guanyin; tea residues; protein hydrolysate; ex-
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Figure 1  Effect of water content, sleeve temperature and screw frequency on the extraction rate of

Tie Guanyin tea residue protein hydrolates (TPH)
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Table 1 Factors and levels of response surface

methodology experiment
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Table 2 Results of response surface methodology
experiment
A Tass A B C PR/ %
1 0 0 0 71.97
2 0 1 —1 67.15
3 1 1 0 67.54
4 0 —1 —1 68.02
5 —1 —1 0 69.23
6 0 0 0 71.03
7 —1 1 0 68.23
8 —1 0 1 69.32
9 0 0 0 70.92
10 1 0 —1 67.67
11 0 —1 1 69.12
12 1 —1 0 68.87
13 1 0 1 69.21
14 0 0 0 71.87
15 0 1 1 67.56
16 0 0 0 71.32
17 —1 0 —1 69.87
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Figure 2 Response surface and contour plots for the effect of cross interactions among the factors

on the extraction rate of Tie Guanyin tea residue protein hydrolates (TPH)
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Figure 3 Effect of extrusion pretreatment on the DPPH ¢ scavenging activity and ABTS" + scavenging activity of

Tie Guanyin residue protein hydrolates (TPH)
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Figure 4 Effect of extrusion pretreatment on the solubil-

ity of Tie Guanyin residue protein hydrolates
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Figure 5 Effect of extrusion pretreatment on the emulsifying activity index (EAI) and emulsion stability index
(ESD of Tie Guanyin residue protein hydrolates (TPH)
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Figure 6 Effect of extrusion pretreatment on the foaming capacity (FC) and foam stability (FS)

of Tie Guanyin residue protein hydrolates (TPH)
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