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_ Abstract

For the measurement of the change of respiration rate caused by the gas content of storage atmo-

sphere which furnishes important data for the interpretation of ULO storage, GC was used.

It has been shown that the respiration rate and respiratory heat generation rate of Fuji apple is

more than doubled in normal low temperature storage when compared with ULO storage, and that in

ULO storage the respiration rate and respiratory heat generation rate directly proportional to the con-

centration of Q, in storage atmosphere as well as inversely proportional to that of CO, It was possible

to establish a functional formula for the respiratory heat generation rate of Fuji apple in all the stor-
age conditions in terms of u=—0.7638+0.0003 0,—0.0007 log(CQO.) +0.1369 log(T,) concerning tem-

perature and the concentration of O, and CO,
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Fig. 1. Dimensional diagram of CA storage chamber.
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Tabel 1. The operating coditions of GC for CO,

analysis
Items Conditions
Instrument Pye Unicam 304
Colurnn 4mm % 2.7m glass column
with 80~100 mesh of Porapak Q
Detector T.C.D.
Column temperatuie 115°C
Injector temperature  120°C
Detector temperature 152°C
Carrier gas He, 30m{ /min

BT ATkl Re) 6wl eHs HO% CO
2 EEEYY Z1AQsla GC= 337 Alae) CO, %
293 oo AwAY BFA0T RE Tt

CSHIZOli -+ 602 —d COZ + 6Hgo + 2817.7kJ
X
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SAS(Statistical Analysis System)& Al &8le] AR

& 2asar.
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Table 2. Respiration rates of Fuji apple at various
ULO storage conditions.

Gas content Respiration rate(kgCO,/kgs)
0:(%) |COA%) 0C 5C

1 1 4.237x107" 8.190x 107"
1 2 3.347 %1070 7.651 %10~
1 3 2.944 x 10" 6.565 x 10710
2 1 5.709x 10710 6.608 x 10~1°
2 2 4,103 %107 5.683x107'°
2 3 4,006 x1071° 7.548x1071°
3 1 5.281 x 10~ 7.161x 1071
3 2 5,531 x10°'° 7.292x 1071
3 | 3 5.049x 107" 6.590x 1071

21 03 1.256 x 10~% 1.514 x10""
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Table 3. Respiratory heat generation rates of the Fuji apple at various ULQ storage conditions

Storage
temp. .
Atmosphere 0C
composition
Respiratory  |Predicted respiratory| Respiratory  |Predicted respiratory
0:(%) CO(%) heat generation heat generation heat generation heat generation
rate(kJ/ms) rate(kJ/mes) rate(kJ/ms) rate(kJ/ms)
1 1 4.146x107? 4.398x107? 8.014 %1072 6.881 %1073
1 2 3.247x 1073 3.392x1073 7.486x107? 6.405 % 10"?
1 3 2.881x107? 3.643x107? 6.423 %107 6.127 %1073
2 1 5.587x10~? 4.670x107? 6.466x107* 7.153%10"?
2 2 4.014x107? 4.193x 10" 5.561x10? 6.677 x107*
2 3 3.920x107* 3.915x10°* 7.199x107* 6.398 %1073
3 1 5.168x 1073 4..941 %1073 7.007 x107® 7.425 x 1073
3 2 5.412x10"? 4.465 %1072 7.135 x107* 6.949%10™?
3 3 4.941x107° 4.187x1073 6.448 x107* 6.670% 103
21 .03 1.230x 1072 1.224x10™* 1.481 %102 1.472%1072

Table 4. SAS correlation analysis for modelling of u.

Pearson Correlation Coefficients / Prob >

J]R| under Ho : Rho = 0/ N = 20

0, LQ," EQ? 50,2
U r 0.8581 0.7785 0.8538 0.8432
P 0.0001 0.0001 0.0001 0.0001

CO, LCO, ECO, 5Co,
U r —0.6035 —0.8427 —0.3992 —0.7396
p 0.0048 0.0001 0.0813 0.0002

TE LTE ETE STE
U r 0.4447 0.4447 0.4447 0.4447
p 0.0494 0.0494 0.0494 0.0494

1) LO; means log(0;)
2) EO, means exp(0,)
3) S0, means sqrt(0;)
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Table 5. SAS analysis of variance for modelling of u.
M
Source DF Sum of ean F Value Prob>F
Squares Squares
Model 3 0.0002 0.0001 95.202 0.0001
Error ' 16 0.0000 0.0000 ‘
C Total 19 0.0002
Root MSE 0.0007 R-square 0.9470
Dep Mean 0.0064 Adj R-sq 0.9370
C.V. 11.2232
Parameter estimates
' ; t Stal T for HO:
Variable DF Paramenter ndard or Prob> | T |
Estimate Error Parameter=0
BO(INTE) 1 —0,7638 0.0998 —17.669 0.0001
B1(02) 1 0.0003 0.0001 3.433 0.0034
B2(L.C0O2) 1 —0.0007 0.0003 —1.964 0.0672
B3(LTEMP) 1 0.1369 0.0177 7.724 0.0001
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Fig. 4. Changes of relative respiratory activity
with storage temperature.
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