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Abstract

This study was conducted to develop and evaluate an appropriate control device for a purge type controlled atmo-
sphere (CA) storage in Korea. To determine ideal performance, oxygen and carbon dioxide control capability and
airtightness were analyzed according to the postharvest management manual of CA storage of Fuji apples. In short-
ened experiments for CA storage, the condition was delayed CA at 0-0.5°C for three days and stored at 0.1-0.5%
carbon dioxide levels for 3 days and then further stored 6 days under 1% carbon dioxide. As a result, the tempera-
ture control range of a developed CA container was 0.0-0.5°C, and the relative humidity was more than 90%, except
for the defrosting step for the freezer during the storage period. The rate of pressure reduction for the CA container
in the negative and positive pressure states was 0.45 and 0.21 mmH,O/min, respectively, and it was twofolds higher
than standard airtightness for CA storage. After nitrogen injection, oxygen concentration was achieved at 2%, and
carbon dioxide concentration was maintained at 0.1-0.5% for 6 days. Afterwards, carbon dioxide levels were tightly
controlled between 0.1-1.0%. These results suggest that a developed purge type CA container could be effective in
commercially maintaining the quality of agricultural products.
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- External dimensions : 6.0x2.4x 2.7m

- Internal dimensions : 5.2 x2.2x2.5m
Specification - Air breather bag : 5.8 x2.2x 0.3 m

- Maximum loading capacity : 5,616 kg

- Compressor output : 2.2 kW

- External dimensions : 2.1 x 1.6 x 2.1 m
- Nitrogen flow rate :6.0 Nm’/h

- Temperature sensor :-25~85 + 0.5C
- Humidity sensor : 0~100 + 4.5%

- Oxygen sensor : 0.1~25.0%

- Carbon dioxide sensor : 0.00~5.00%

- Input power : DC 15~24V

- Sensor output : RS-485

Fig. 1. Schematic diagram (A), picture (B) and specification (C) of CA storage container (O air ventilation valve of air breather bag,
@ air ventilation valve, @ nitrogen ventilation valve, @ air inhale valve, ® nitrogen injection valve, ® discharge off condensation
water loop, @ air breather bag, ® inside heat exchanger; @ outside heat exchanger, @ integrated sensor and control modules, and

@ water tank).

Table 1. The verification of integrated sensor

. Atmospheric gases Mixture gas at 0.0°C
Test Condition Error
General Measured Mixed Measured
Oxygen (%) 20.94 20.50 2.00 2.00 0.22
Carbon dioxide (%) 0.04 0.06 5.00 0.49 0.01
ZAdloly Wieole ¥zs A% & wer] 4 jF S4S Bl HAS5HAE o83 Ae] o] Fojx ok grk(Kweon
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Table 2. Physicochemical qualities of Fuji apples

Instrumental attribute Before CA After CA
value storage storage
Firmness (N) 15.30 15.20
Titratable acidity (%) 0.30 0.29

Total soluble solids (°Brix) 14.90 14.90
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Fig. 2. Change in temperature and humidity inside CA con-
tainer.
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Fig. 3. Change in pressure test inside the CA container.

oz olgd g HAAE =0

7
g9 7oz vy, g 0,52 ﬂ (carbon molecular

sieve; CMS)E o]-&3F NZA7]olA E2E N9 F5+=
8% 7HEFo = HPEX—Q-E T4 A *JEHG

)
N
~

I]:
1=
o= |
% |
X
e
FFI
2
By
o
X
Y
::‘
r;
(@)
>
Sk
o
P
)
o
=

CAXZ ZE0|L1e] 7|LR| AT}

CAAA AElUE 0,0 FES Sl §AsA 4
B A 7122 Adolue] /belo Het 4
o 27 #$Hrk. 1ol FA5A =tk Adlol Wy
$o] 0, %57} A& 0w P53 Hx o2 R3] 9
AME NE AT FFEA Ak ool e NEA]%
719 e FAE AUALIE SN2 A% 82
Bl SAES FAANE AT FAH
JVA2A Lk, CARE Aelele) 1A Hke
12 Fgstel Yol AW Aeish
A9 gl gEuss 245

25.0 1.0
——Oxygen —— Carbon dioxide 0.9
21.1
20.0 0.8
0.7
~ 15.0 0.6 ~
o 2
e 05 o
o o
10.0 04 ©
0.3
5.0 0.2
2.0 2.1 2.2
1004 0.01 o
00 '— - 0.0
0 20 40 60 80
Time (h)

Fig. 4. Change in oxygen and carbon dioxide concentration
inside CA container.
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Table 3. Condition setting of CA storage

Manual® This study
Step" - ;
0, CO, Period 0, CO, Period
Delayed CA - - 21 day - 0.1-0.5% 3 day
Pre CA storage 2% 0.5% 3 month 1.0-3.0% 0.1-0.5% 3 day
CA storage 1-3% 1% shipping date 1-3% 1.0% | 6 day

DEvery CA storage steps were stored by temperature at 0-0.5°C and humidity at 90-95%.

DPostharvest technology manual (Park et al., 2005).
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Fig. 5. Variation of oxygen and carbon dioxide concentration
inside CA chamber.
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