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Optimization Conditions of Purple Sweet Potato Fermented Wine by Response Surface Methodology
YU Cong', LI Yan'*"
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Abstract: Ji zi no. 2 purple sweet potato was used as materialin and the sugar solution was prepared by double
enzymatic hydrolysis of starch, and then fermented by yeast. The color of red wine was bright purple and tasting
rich. Single factor and box—behnken response surface experiment were used to design and optimize the ferm—
entation conditions of purple sweet potato red wine. The best fermentation condition was adding 2x10° cells/mL
Angqi yeast into the must, and fermented at 24 °C for 10 days with pH 4.0. In the purple sweet potato fermented
red wine, the alcohol content was 12.2 % vol, the color was bright purple rose, transparency, with purple sweet
potato flavor, with moderate acidity, harmonious body and long aftertaste. It laid a theoretical foundation for the

expansion and deep processing of new purple sweet potato varieties.
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Table 1 Table of experimental equipments
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Table 2 Table of purple sweet potato fermentation response

surface factor level
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Table 3 Purple sweet potato wine sensory evaluation score sheet
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Table 4 Table of ji zi no. 2 purple sweet potato’s physical and chemical indicators test data
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Fig.1 Selected yeast strains

AL 1 AT L PEARTRIE H] P, 2B BE Y CO, BT
i LL SC A F15 BERFA G 2, R R B . CO, BT
KR TERIRI =1, SR AR A o R R PR 1]
P B TR 1) & TR AN EURHEG (L RE T3, 7E 28 “CARMF 42l
FER): 2 d 2R B30 T%, ) SNBIARBERE B
REFARIEOLE 20 224/, FRAR e IR ) R e s/
SR A TR 1RO | H AT D i Y R A R
JE | JER T ) XU B 1 A
2.2.2 PEERRE ARG A ) R0

DL RS 2 T 58 H S, 5 AN Rl Fp it 1)
BRI 25 AN 2, 2 i3k 5.

FIH spss #A4:, LA 5 AR A2 3 S FAT4E N

A
13.57
b a
12.01 7
?— c c c
3 1057 7/
S
w90
&
= 7.5
6.0
451
1x10° 2x10° 3x10° 4x10° 5x10°
FERIR/ (A/mLL)
127 N
§y=—3=4
10} /
& gl -& 1x10° > /mL
) -8-2x10° 4>/mL
=S —A-3%10°4>/mL
& -w-4x10° 4~/mL
S 4l - 5%10° 4~/mL
2,
0

0 2 4 6 8 10 12
ST ]/ d

rading v
RRANEF R ERER B,
2 BEEMEXNEEHERLENN
Fig.2 Effect of yeast inoculum on fermentation of purple sweet

potato wine
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Table 5 Variance analysis of yeast inoculation amount
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Fig.3 Effect of temperature on fermentation of purple sweet potato
wine
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Table 6 Results of variance analysis of fermentation temperature
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Fig.4 Effect of time on fermentation of purple sweet potato wine
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Table 7 Results of variance analysis of fermentation time
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Table 8 Design and results of response surface for fermentation

purple sweet potato

AR A B C WIAE /% vol
1 1x10° 20 10 9.77
2 2x10° 24 10 12.45
3 1x10° 24 8 10.67
4 2x10° 24 10 12.34
5 2x10° 20 12 10.79
6 2x10° 28 12 10.80
7 3x10° 24 8 11.38
8 2x10° 24 10 12.34
9 2x10° 20 8 9.65
10 2x10° 28 8 11.13
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Continue table 8 Design and results of response surface for

fermentation purple sweet potato

2HEL A B C RS FE/% vol
11 2x10° 24 10 12.34
12 1x10° 24 12 9.62
13 2x10° 24 10 12.34
14 3x10° 24 12 1033
15 3x10° 20 10 10.77
16 1x10° 28 10 10.77
17 3x10° 28 10 9.58
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Table 9 Analysis of variance of regression model
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Fig.5 The influence of the interaction of two factors on the quality

of purple sweet potato wine
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