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Prediction model for the shelf-life of ponkan fruit wine based on

sensory and physic-chemical indexes
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Abstract: According to the analysis of sensory, physic-chemical char-
acteristics( VFA) and microbiological characteristics (total bacterial)
for Ponkan fruit wine, using Weibull Hazard Analysis (WHA),
chemical reaction kinetic model and Arrhenius equation, the shelf-life
prediction models were established under two different kinds of inde-
xes, respectively. The results showed that the shelf-life end point un-
der different storage temperature of 25,30,35 and 40 °C by the pre-
diction model of sensory evaluation were 620, 436, 310 and 222 d,
respectively, and the relative error was in the range of —5.48% to
5.52%. The predicted end points of the shelf-life under the evaluation
index of volatile acid were 633, 450, 319, and 227 d, respectively,
and the relative error was in the range of —2.74% to 8.96%. The

E4TB:- WA ERREAS ™ LAESTE (BT
2013CK1010) 5 # & K % & & F #F B H (4 5
JGY201657)

EEB N 2 0h, B35 1 RS Lo A

BISEH KN4 (1963, B 5 H R¥EHZ . B+

E-mail: machengjin368(@126.com

KR E 20170603

correlation between the changes of the total number of bacteria and
the storage temperature were not obvious, and this was not suitable
for the establishment of shelf-life prediction model. The verification
results showed that the prediction model based on the sensory evalu-
ation index was better. Thus, this could provide the further basis
data for the early warning of the quality and storage of Ponkan fruit
wine.
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Table 1 Rating scale for assessing sensory quality of
Ponkan fruit wine
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Table 2 The data of CFU for Ponkan fruit wine at

different storage temperature

T 9 i/ M M/ (CFU « mL~1)
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Table 3 The results of Ponkan fruit wine storage at 25 C
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Table 4 The results of Ponkan fruit wine storage at 30 ‘C
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Table 5 The results of Ponkan fruit wine storage at 35 C
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Table 6 The results of Ponkan fruit wine storage at 40 ‘C
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Sensory hazard analysis of Ponkan fruit wine at different storage temperature(logarithmic coordinate)
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Table 7

Results of Ponkan fruit wine for sensory hazard a-

nalysis at different storage temperature

RIERE/  WRMEN RES% BRSK
C (H=69.3%) (a) €2}
25 655 224.54 3.95
30 393 76.00 2.58
35 323 61.43 2.55
40 224 46.20 2.68
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Table 8 Predicted and observed values of shelf life of

Ponkan fruit wine at different storage tempera-

ture
e e i B/ °C B/ d SEPE/d R 522/ %%
25 620.42 655 —5.28
30 435.80 413 5.52
35 310.00 328 —5.48
40 222.42 217 2.49
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Table 9  Kinetic models for volatile acid of Ponkan fruit
wine as a function of storage time at different
storage temperatures

T S B/ °C EYEpR R?
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Table 10  Parameters of kinetic models for volatile acid of Pon-

kan fruit wine at different storage temperatures

WHGELEE /C BAIIRIE/ (g« L71)  AfLiE R K

25 0.23 0.001 8
30 0.23 0.002 7
35 0.23 0.004 3
40 0.23 0.006 6
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Relationships between volatile acid of Ponkan fruit wine and storage time at different storage temperatures
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Table 11  Predicted shelf life of Ponkan fruit wine using de-
veloped kinetic models for volatile acid at different
storage temperatures
R/ C 25 30 35 40
54 /d 646 412 359 216
700
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Figure 5 Curve of shelf-life prediction model of Ponkan fruit

wine at different storage temperatures
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Table 12 Predicted and observed values of shelf-life of Pon-

kan fruit wine at different storage temperatures

WCREE/°C o B E/d S /A AR/ %
25 633 655 —3.36
30 450 413 8.96
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40 227 217 4.61
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