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Abstract

In this study, a controlled atmosphere (CA) storage system is proposed as a storage method for prolonging process-
ing period. Persimmon was placed in CA storage at 0.5°C£0.5 for 92 d. The qualities of the stored persimmons
were compared to determine the possibility of extending shelf life. ‘Sangjudungsi,” which was harvested on October
26, 2017, was applied to the persimmons. In order to compare differences according to size, the persimmons were
classified into Size No. 2 (170 g) and Size No. 3 (145 g). In the result, the yellowness of CA-stored persimmons
was 26.3% lower than that of cold-stored ones, confirming that after-ripening was delayed. The firmness of CA-
stored and Size No. 3 persimmon was higher than that of cold-stored and Size No. 2 persimmon. Tannin decreased
significantly in cold storage, but it tended to increase in CA storage. The sugar content of Size No. 3 was lower
than that of Size No. 2, but there was no difference in tendencies according to the storage method. Weight loss in
CA storage was lower than that in cold storage. A comparison of color difference, firmness, sugar content, tannin,
and weight loss ratio showed that CA storage was more effective in improving shelf life than cold storage.
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Table 1. Characteristic of CA storage and sensor

Cold storage CA storage
Temperature (°C) 0.5°C£0.5 0.5°C+0.5
Humidity (%RH) 9543 95+3
0, (%) 21 4
CO, (%) 0.05 6+1
C,H, (ppm) 0.2-0.8 0.2-0.8

Persimmon size No. 2(170 g), No. 3(145 g)
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Fig. 1. Schematic and images of Apparatus for controlled atmosphere storage system (N, generator, CO, scrubber, C,H, scrubber,

refrigerant, air bag, air tightness storehouse).
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Table 2. Device specific of controlled atmosphere storage system

Device Type

Specification

N, generator PSA

Compressor : 3HP, 2.2 kW
Adsorbent : CMS, 17 kg

Supply flow-rate : 3 Nm*/h
N2 concentration: N, 99%

CO, scrubber ~ PSA

Compressor : 3HP, 2.2 kW
Adsorbent : CMS, 24 kg
Removal amount : 2.04 g/h

C,H, scrubber  Catalyst

Compressor : 3HP, 2.2 kW
Catalyst : Pd, 3 kg
Removal amount : 0.09 g/h

Direct

Cooling system expansion

Compressor : 7.5 hp, 5.5 kW
Condenser : 10HP, 30,500 kcal/h
Evaporator : sp-7.5 HP

Storage size : 6,750x6,150%3,475 mm
Air tightness" : 30 min

DAir tightness, the decrease time of pressure drop from 25 mmAq to 12.5

mmA(q (Yahia, 2008).

Measurement
(0,. CO,, C,Hy)

Judgment of
concentration range
Set value + Deviation

Control of gas
concentration
(05, CO,, C,H)

Judgment of C,H,
concentration range
(Set value + Deviation)

If C,H, concentration = H
C,H, scrubber on
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Judgment of O,
concentration range
Set value + Deviation

If O, concentration = H
N2 generator on
— Suppling O, contentrationl%

If O, concentration =L

N, generator on
— Suppling O, contentration : Set value+1%

Judgment of CO,
concentration range
Set value + Deviation

If CO, concentration = H
N, generator on
CO, scruber on
— Suppling O, contentration : Set value

If CO, concentration =L

N, generator stop
CO, scruber stop

Fig. 2. Algorithm flow chart for controlled atmosphere. H or L means higher or Lower than set value of O,, CO, and C,H,.
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Table 3. Change in L, a, b values of persimmons stored during 92 d at 0.5°C in cold and CA storage system

CA storage Cold storage

Size No. 2 Size No. 3 Size No. 2 Size No. 3
0 60.01%1.0214 58.2+1.58% 60.95+1.68** 60.87+1.444

L 46 57.20+14 55.0342.09%° 56.09+1.94AP° 54.66+1.6%°
92 54.58+1.034¢ 52.42+1.728¢ 41.9441.75% 41.8943.43¢
0 34.56+2.99% 38.5+1.56™ 34.1+£3.04" 32.22+4.18%
a 46 36.76+2.674% 39.18+1.9% 35.8+2.555 33.09+3.77%
92 35.47+2.92% 38.19+1.08* 22.61+3.18% 21.47+6.07%
0 59.81+2.065 57.05+2.16%* 60.85+2.7682 62.46+3.1342
b 46 56.67+2.42%° 52.89+2.788° 53.88+3.67% 53.71£2.928°
92 51.32+1.534¢ 48.4242 617 27.95+4.035¢ 30.58+5.898¢

YEach value is mean=SD
YMean value in the same row (A-C) or column (a-c) followed by different letters are significantly different according to Duncan’s multiple range test
(p<0.05)
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Fig. 3. Comparison of firmness of persimmon stored during 92
d at 0.5°C in cold and CA storage system. Mean value in the
same storage day (A-C) or same test condition (a-c) followed by
different letters are significantly different according to Duncan’s
multiple range test (p<0.05).
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Fig. 4. Changes of sugar content of persimmons stored during
92 d at 0.5°C in cold and CA storage system. Mean value in the
same storage day (A-C) or same test condition (a-c) followed by
different letters are significantly different according to Duncan’s
multiple range test (p<0.05).
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Fig. 5. Changes of tannin of persimmons stored during 92 d at
0.5°C in cold and CA storage system. Mean value in the same
storage day (A-C) or same test condition (a-c) followed by different
letters are significantly different according to Duncan’s multiple
range test (p<0.05).
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significantly different according to Duncan’s multiple range test
(p<0.05).
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