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Fig.2 Changes of respiration rate of pomegranate grains at different temperatures
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Fig.3 Changes of gas content in packaging boxes of fruits and vegetables in different breathing stages
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Table 1 The empirical models of pomegranate grain respiration
. AR A Ak
= JZ/C
ao @ @ a ay as R?
R, 4 -272.57 2 782.21 172493 -7 060.49 -3 068.96 -8 569.99 0.900
8 -806.62 8 077.74 6853.19 2031942 -15086.40 -32813.47 0.943
15 -221.13 1 413.79 2 184.08 -174920 -5216.17 -6 808.90 0.996
R, 4 -455.70 3990.18 3913.20 -8356.24 -8011.36 -17 833.71 0.900
8 -1 140.17 10 742.02 9949.92  -25226.54 -22281.97 -4528091 0.968
15 -663.08 5 610.66 5951.55  -11440.85 -13 21577 -24763.49 0.999
x2 ARRMIFRNEFHHFER
Table 2 The chemical kinetic model of pomegranate grain respiration
B C HEA A4
K « B R?
Ry, 4 77.83 2.50 -0.29 0.929
89.30 1.06 0.02 0.945
15 72.50 0.48 0.45 0.913
R, 4 14 999.04 4.31 0.15 0.935
12 690.99 2.40 0.79 0.957
15 31.44 0.41 0.01 0.950

#x 3 AWBEMMR Langmuir IR I 2 i & E

Table 3 The Langmuir absorption theory model of pomegranate grain respiration

2 2 /C .
a b/mL-kg™'-h! i R?

R, 4 9.61x10* 27.71005 246.44295 0.906
6.39427 1.61295 -18.17667 0.937

15 47.67481 8.71107 -2.17750 0.803

R, 4 -1.82x10" 72.79461 341.09317 0.776
3.78573 5.32386 -24.13501 0.846

15 37.64609 22.50609 5.54677 0.960
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R4 ABREMBIFZTHEEIHFER

Table 4 The non—competitive enzyme kinetic model of pomegranate grain respiration

B C HE A A R
V,/mL-kg™"-h™ K, K; R?
R, 4 10.71485 0.03632 0.01612 0.952
11.64304 0.02061 3.04125 0.904
15 58.70115 0.57646 0.12407 0.963
R, 4 20.32110 0.10323 0.01052 0.926
22.50729 0.02656 0.18026 0.960
15 79.59898 0.40632 0.04461 0.830
x5 ARRNTRZESHIEBmIHFRE
Table 5 The competitive enzyme kinetic model of pomegranate grain respiration
2L/ kb
V,/mL-kg?-h”! K., K, R?
R, 4 10.86615 0.21801 0.03190 0.984
8 11.01926 0.01481 0.53072 0.943
15 81.61158 0.86176 0.81202 0.945
R, 4 17.35599 0.29980 0.03461 0.953
8 62.21861 0.72573 -0.29014 0.921
15 276.89128 0.57630 0.03557 0.991
*6 ABRAMMERZHEMmINFER
Table 6 The anticompetitive enzyme kinetic model of pomegranate grain respiration
B/ AR
V., /mL-kg™-h™ K, K, R?
Ry, 4 5.59548 0.0048 0.04163 0.961
12.9257 0.0086 0.44080 0.958
15 82.5946 0.8792 0.91530 0.944
R, 4 20.1054 0.1090 0.01845 0.953
8 21.1787 0.0109 0.18860 0.959
15 108.4432 0.7348 0.42370 0.954
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R - 10.86615%[0, | ) RIZAEARLAE 4 CAAE T T DL SR T A 458 S0 1
%70.21801x(1+[CO, 1/0.0319)+[0, ] I, 3k %
Reo = 17.35599x]0, | (10)

0.2998x (1+[CO, x0.03461)+[0, |
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BERLH ST . X 4 CAAF T W58 4 UG 3l ) 2
AL AT B Ul H S (5 BT (B 1 P Il AT
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PR TR, S A N 2 R ) 28 0 R 22
7 0.03~0.14 mL/ (kg-h) Z [i] , FHX IR 22 1E 1.19%~

3 Hig
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Table 7 Respiration model of fresh—cut pomegranate
i S AL/ TR AL/ ®atig £/ .
T 58 B 18] /h A8 #t % £ /% L%
mL-kg"-h™ mL-kg”-h™ mL-kg”-h™
Ry, 24 2.622 2.682 0.06 2.29 P=0.72>0.05
48 2.435 2.406 0.03 1.19
72 2.248 2.125 0.12 5.45
96 2.060 2.020 0.04 1.96
120 2.098 1.906 0.10 5.05
R, 24 3.371 3.467 0.10 2.85 P=0.93>0.05
48 3.184 3.100 0.08 2.65
72 2.872 2.729 0.14 4.96
96 2.622 2.591 0.03 1.19
120 2.397 2.441 0.04 1.84
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Fig.4 The measured and predicted respiration rates

of pomegranate grains
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Establishment of Respiration Rate Models of Pomegranate Granules and a Method
for Inducing Dormancy with Low Temperature Gas Regulation

Cheng Zuxin, Wu Yuanyue, Zhu Liang, Xiao Kaijun", Xu Rongxiong
(College of Food Science and Engineering, South China University of Technology, Guangzhou 510641)

Abstract In this study, six different types of respiration rate models, including the empirical model, chemical kinetic
model, Langmuir model, and non-competitive, competitive, and anti—competitive enzyme kinetic models, were developed
by monitoring the variation in the intensity of pomegranate fruit respiration throughout the dormant phase at various tem-
peratures. Based on the basic theory of controlled atmosphere dormancy preservation, the respiration process of fruits and
vegetables was divided into three stages: induction, dormancy and decay. The beginning and conclusion of the dormant
period were determined by measuring changes in the oxygen and carbon dioxide gas contents in the storage environment.
The results showed that the respiration intensity of pomegranate grains increased with the increase in temperature, and
the correlation coefficient of the competitive enzyme kinetic model equation was the largest under the storage condition of
4 °C. The relative error between the measured value and the predicted value was 1.19%-5.45%, and the i—test results
showed no significant difference between the measured value and the predicted value.

Keywords respiratory rate model; low temperature induced dormancy; breathing properties; modified atmosphere preser-

vation



