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Abstract: Objective: Using passion fruit, apple and pure milk as
raw materials, the optimum preparation technology and
antioxidant activity of passion fruit apple flavor fermented milk
were studied. Methods: Taking sensory evaluation and protein
content as indicators, the effects of apple juice addition, passion
fermentation time and

fruit juice addition, sucrose addition,
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starter inoculation on sensory quality of passion fruit apple flavor
fermented milk were studied by single factor test using fuzzy
mathematics evaluation method. The fermentation process
conditions of passion fruit apple flavor fermented milk were
optimized by response surface methodology. and the antioxidant
activity and various indexes of fermented milk were tested.
Results: The best formula of passion fruit apple flavor fermented
milk was: pure milk 82.59% , passion fruit juice 2.35% . apple
juice 8. 00% ., sucrose 7. 00%, thickener 0. 06%. strain
0.002 06% , fermentation time 6.50 h. The sensory score was
8.99, and the protein content was 3. 09 g/100 g. The
physicochemical and microbiological tests of the fermented milk
met the requirements of the relevant national standards. The
results of antioxidant activity showed that the scavenging effect of
and OH -

passion fruit apple milk beverage on DPPH - free

radicals after fermentation was higher than that before
fermentation, and both showed a positive correlation with the
DPPH - and

volume concentration. After fermentation, the

OH + were 77.7% and 45.7% respectively, indicating that
passion apple flavor fermented milk had good antioxidant activity.
Conclusion: The fermented milk obtained under the best formula
is light yellow, with good organization state, without whey
precipitation or stratification; the fermented milk also has the
{ragrance of passion fruit and apple with special flavor, and the
proportion of sour and sweet is appropriate.

Keywords: passion fruit; apple; fermented milk; protein; fuzzy
surface method;

mathematical evaluation method; response

antioxidant activity
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Effects of various factors on sensory score and protein content of fermented milk
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Table 3 Response surface test factors and levels
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Table 4 Design and results of response surface experiments

RURE R EABEH/ RURE R EAREH/
iR 55 A B C D JW 8= A B C D

P43 (107 %2g g b P4y (107 %2gg b
1 1 1 0 0 8.158 2.68 16 0 0 0 0 8.917 3.06
2 1 0 1 0 8.602 2.75 17 0 0 —1 1 8.503 3.08
3 0 0 —1 —1 7.126 3.05 18 0 —1 —1 0 7.985 2.98
4 1 0 —1 0 8.629 2.78 19 0 0 0 0 8.909 2.96
) —1 0 —1 0 7.898 3.20 20 0 —1 0 1 8.508 3.07
6 0 0 0 0 8.899 3.08 21 —1 0 0 —1 7.101 3.09
7 0 1 0 —1 8.107 2.95 22 0 1 1 0 8.568 2.89
8 —1 1 0 0 8.668 3.16 23 0 0 1 1 7.788 2.98
9 0 0 0 0 8.968 3.05 24 0 1 —1 0 8.636 3.00
10 0 0 1 —1 8.212 3.01 25 1 0 0 1 7.965 3.05
11 0 1 0 1 8.656 2.99 26 —1 —1 0 0 8.089 3.02
12 —1 0 0 1 8.395 3.11 27 0 —1 1 0 8.679 3.06
13 —1 0 1 0 7.896 3.02 28 0 0 0 0 8.912 3.07
14 0 —1 0 —1 7.803 3.08 29 1 0 0 —1 8.306 2.78

15 1 —1 0 0 8.739 2.96
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Table 5 Analysis of variance results of regression model with sensory score as evaluation index

P/ ¥ior % 19 BB ¥or F {8 PfH M
FELAY 6.98 14 0.62 3 526.39 <0.000 1 * x
A 0.61 1 0.73 3 982.36 <20.000 1 * %
B 0.36 1 0.29 1 288.23 <20.000 1 * %
C 0.28 1 0.22 983.25 <0.000 1 * %
D 1.05 1 0.98 5 987.52 <0.000 1 * %
AB 0.06 1 0.06 286.36 <0.000 1 * x
AC 0.04 1 0.05 169.75 <0.000 1 * x
AD 0.72 1 0.73 4 653.20 <0.000 1 * x
BC 0.29 1 0.25 980.26 <0.000 1 * %
BD 0.02 1 0.02 98.76 <0.000 1 * %
CD 0.78 1 0.69 5023.51 <0.000 1 x %
A? 0.82 1 0.72 5 313.25 <<0.000 1 * %
B? 1.20E—003 1 1.20E—003 8.10 0.021 1 *
C? 1.11 1 1.23 7 521.30 <0.000 1 * %
D2 2.62 1 2.66 17 500.26 <0.000 1 * %

BT 2.15E—003 14 1.63E—004
ES1e 1.78E—003 10 1.78E—004 3.02 0.106 8 ENTES
AR 2 3.06E—004 4 6.33E—005
PN 6.99 28

T FAREFEEH(P<0.05); * » F/RBEFMEFE(P<0.01);R*=0.983 2;R%4=0.995 6;CV=0.82%.
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Figure 2 Response surface and contour map of sensory score
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The results of the analysis of variance of the regression model with protein as the evaluation index
ke Y5 2% EREEp: ¥y F {8 P 1A 35

%] 0.350 14 0.025 79.38 <<0.000 1 wE
A 0.300 1 0.300 960.75 <20.000 1 * %
B 6.075E—003 1 6.075E—003 19.20 0.000 6 * %
C 4.408E—003 1 4.408E—003 13.93 0.002 2 % %
D 8.333E—006 1 8.333E—006 0.03 0.873 4
AB 2.025E—003 1 2.025E—003 6.40 0.024 0 *
AC 6.250E—004 1 6.250E—004 1.98 0.181 7
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BC 0.000 1 0.000 0.00 1.000 0
BD 1.000E—004 1 1.000E—004 0.32 0.582 9
CD 1.600E—003 1 1.600E—003 0.21 0.623 5
A? 0.028 1 0.028 89.29 <20.000 1 * %
B? 6.234E—003 1 6.234E—003 19.70 0.000 6 * %
C? 2.220E—003 1 2.220E—003 7.02 0.019 1 *
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Figure 3 Response surface and contour map of protein content
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Figure 4 Antioxidant activity test results
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