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Composition Change and Shelf Life Prediction Model
of Probiotic Fermented Cloudy Apple Juice
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Abstract; As the cloudy apple juice fermented by probiotics is prone to browning, precipitation and
decrease in the number of viable bacteria during storage, the quality of cloudy apple juice fermented by
probiotics is reduced and the shelf life is difficult to predict. Changes in various indicators during food
storage are important factors in controlling product quality. In order to clarify the effect of different
temperatures on the quality of fermented cloudy apple juice and predict the shelf life of fermented cloudy
apple juice, the L" value, a” value, b" value and AE value, suspension stability, viable count, sensory
score, organic acid, sugar and aroma components were measured at 4°C and 25°C. According to
Arrhenius equation, various quality index prediction models were constructed. The results showed that
the b” value and AE value of the fermented cloudy apple juice were in accordance with the zero-order
reaction at 4°C and 25°C , and other indexes were consistent with the first-order kinetic reaction. The
shelf life prediction model was established by single index. The test results showed that the error of each
model was less than 10% , the degree of deviation and accuracy was no more than 1. 04, which indicated
that the model can predict the indexes of the storage period of fermented cloudy apple juice well; the
number of viable counts was significantly correlated with other quality indicators. The relative error
between the predicted value and the measured value of the shelf life model at 4°C and 25°C was less than
10% , which indicated that the model was reliable and reasonable, and can quickly and accurately
predict the shelf life of fermented cloudy apple juice.
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Tab.1 Quality indicators at different storage temperatures
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Fig. 1 Histogram of total concentration change of aroma species at different storage temperatures
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Tab.2 Changes in organic acid and sugar content during storage at 4°C mg/mL
i Ji] / AL L
d R PN ] 2 R LR A Frigm 5 TR v A HENE
0  0.33%0.01 0.05+0.01 0.12+0.01 0.17+0.01 0.04+0.01 0.09£0.01 0.290.02 61.07 £1.17 37.65+0.15 23.45+0.06
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auaty a :ao'exp(lll.SSexp(i)t) (9)
different storage temperatures T
P Y A — b BB
e f - . . -2210.6
1 b7 © b L b L b* =b; —1525.22exp (7) (10)
4 0.381  0.7878 0097 0.8553 T
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Fig.2  Arrhenius curves of different quality indicators at 4°C and 25°C
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Tab.4 Predicted and measured values of different quality indicators prediction models
o0 {55 55 DL .
i T A PR R A X 15 25/ % i 22 B B, HEWBE A,
1 TRy 2Rk Ty
L y=1.253 1x - 10. 338 0.969 6 <10 1. 00 1.02
a” y=1.072 1x -0.306 9 0.960 1 <10 1.00 1. 00
b* y=0.7305x +5.403 4 0.934 4 <10 0.99 1.01
AE y=0.9315x+0.017 1 0.9914 <10 1.02 1.04
BERB y=1.0419x -0.0297 0.997 1 <10 1.04 1.03
I B R y=0.9732x +0.0367 0.998 6 <10 1.01 1.02
TR S y=0.9519x +0.026 9 0.9736 <10 1.01 1.01
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Tab.5 Person correlation coefficient among various indicators and viable counts
AL/ C L* a” b* AE FaE R BE VR
4 0.980 ™ -0.967 ™" 0.932 ™ -0.980 " 0.950 ** 0.967 ™
25 0.913 ™ -0.952" 0.982 ™ -0.917 ™ 0.994 ™ 0.942
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Tab.6 Predicted and observed shelf life of cloudy

apple juice at different storage temperatures

b S Bt 435 T B 4 4 S5 AR iR 22/
C {i/d fE/d %
4 21.76 21 3.49
25 14. 43 14 2.98
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