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Abstract

This study was carried out to indirectly predict the storage time limit, hardness, and acidity of Fuji apples in con-
trolled atmosphere (CA) storage. A sensor installed inside the CA storage measured temperature, relative humidity,
and gas composition data in real time. The respiration rate from five tons of apples in CA storage was calculated
to predict the weight loss rate. As a result, the predicted and actual weight loss rate induced a predictable residual
storage time equation that showed a significantly high correlation. The apple storage period showed a high reliability
(R?=0.9322) because the predicted equation using respiration rate and number of days stored was about nine months
for five tons of apples. Furthermore, the hardness and acidity prediction equation were derived from the quality
analysis. However, there was not enough analysis sample correlation (the coefficient was as low as 0.3506 and
0.3144, respectively), but the tendency could be confirmed by reduced hardness and acidity. As a result, these qual-
ity prediction equations could encourage CA container distribution, effective for agricultural shipment regulation and

increasing the ease of operations.
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Fig. 1. Variation of oxygen and carbon dioxide concentration
inside CA container.
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Fig. 2. Slope of respiration rate inside CA container.
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Fig. 3. Water loss rate inside CA container.
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Fig. 4. Prediction of storage days using respiration rate of apple
inside CA container.
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Table 1. Changes in physicochemical qualities of Fuji apples during storage

Storage time (day)
Value
0 31 73 105 133 164 196 227 254
Hardness (N)  15.3£2.5" 16.5+1.7 16.5+1.7 14.9+1.8 14.4+1.7 16.343.6 13.6+1.3 14.7£2.4 15314
Acidity (%) 0.41£0.08 0.41+0.01  0.39+0.03  0.39+0.01  0.39+0.01  0.39+0.01  0.39+0.01  0.36+0.05  0.30+0.09

DThe values represent mean+SD for sixty experiments.
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. Read transpiration coefficient (TS) of apple

N

. Input amount of apple storage (ton)

w

. Read maximum weight loss (MLOSS) of apple

4. Sensing temperature (T)

o

. Sensing relative humidity (RH)

o

. Read storage time (D)

~

. Calculate vapor pressure of apple (VP,,;)

©

. Calculate vapor pressure of air (VP;,)

9. Calculate vapor pressure deficit (VPD)

10. Calculate water loss of apple (WLOSS)

11. Calculate water loss a day of apple (DLOSS)

12. Calculate final water loss of apple (TLOSS)

13. Calculate maximum life of apple (MSL)

NO CLOSE ALL

VALVES

0.3<C0,<0.4
OR
0.55C0,<0.6

Save CO2 variation/
Save time variation

!

14. Calculate respiration rate (R)

|

15. Calculate storage life of apple (SL)
16. Calculate hardness of apple (HNESS)
17. Calculate acidity of apple (ACID)

Fig. 6. Control algorithm for prediction of storage life of apple
inside CA container.
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