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Exploration on stability kinetics model of juice soysour soup beverage
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ABSTRACT: Objective To explore the stability kinetics model of juice soysour soup beverage and establish rapid
prediction method on stability for juice soysour soup beverage. Methods Based on the basic principles of chemical
reaction kinetics and thermodynamics, the juice soysour soup beverage was used as the research object, and the
accelerated precipitation method was used to detect the physical index including centrifugal sedimentation rate,
particle size, absorbance and sensory evaluation value during the storage period of the juice soysour soup beverage.
Results Regression equations between the Gibbs free energy and the centrifugal sediment rate (+’=0.9743), the
regression equation between the sensory value and the centrifugal sedimentation rate (=0.9846), and the kinetic
model between the sensory value and the centrifugal sedimentation rate and temperature were established. The
average model error coefficient CV of the prediction model was 12.40%, which was less than 15%. Conclusion The

model can accurately predict the stability of the product, providing a scientific and rapid method for predicting the
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stability of the juice soysour soup beverage.

KEY WORDS: juice soysour soup beverage; fast test; kinetics; thermodynamics; stability
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Table 1 Storage of fast test for storage conditions and test items
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Table 2 Standard for evaluation of sensory value during storage
of juice soysour soup beverage
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Fig.1 Centrifugal sediment rate of juice soysour soup beverage
during storage (n=3)
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Fig.2 Absorbance of juice soysour soup beverage during
storage(n=3)
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Fig.3 Particle size of juice soysour soup beverage during
storage(n=3)
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storage (n=3)
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Table 3 Kinetics and thermodynamics parameters for juice soysour soup beverage during storage

LI i Mg K Kid™! E,/(KJ/mol) AH'/(KI/mol) AS’/(J/mol°K) AG"/(KJ/mol)

298.15 0.1124 22.73 20.26 -195.14 78.44

B UTTER 308.15 0.1872 22.73 20.17 ~193.65 79.85
318.15 0.1992 22.73 20.09 -195.72 82.36

298.15 0.1167 40.44 37.96 ~135.45 78.34

oD i 308.15 0.2560 40.44 37.87 ~133.60 79.04
318.15 0.3238 40.44 37.79 ~136.04 81.07

298.15 0.0515 24.85 2237 ~194.54 80.37

Rife 308.15 0.0767 24.85 22.29 —194.21 82.13
318.15 0.0966 24.85 22.20 -195.09 84.27
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Table 4 Regression equation of Gibbs free energy and temperature for physicochemical parameters for juice soysour soup beverage
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Table S Regression equation and correlativity on physicochemical parameters and sensory evaluation for juice soysour soup beverage

R G R oR B =iy AHCREL r AXF5
B S B O UTHERZ A R SS =0.2388CSR + 0.0985 0.9846 15
EEY OD HZ KR SS = 0.2708A + 0.1052 0.949 16
B SRR Z IR Y E 7R SS =1.0032d + 1.1539 0.9521 17
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Table 6 Residual coefficient of variation on stability prediction model for juice soysour soup beverage

R TR/ K T i AL R A /d T i ) U /d TR v 22 R 2
298.15 120 135.27
SRRk 308.15 90 90.91 11.1609 12.40%
318.15 60 63.89
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