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Freshness Prolongation of ‘Tsugaru’ Apple by Pressure Cooling

Byeong-Sam Kim, Woi-Oong Kim and Dong-Chul Kim
Korea Food Research Institute

Abstract

This study was conducted to investigate the effect of precooling on the prolongation of freshness of Tsugaru apple.
Tsugaru apple was precooled to 1°C by the pressure cooler and stored at 1°C and 25°C. Precooling time was required
about 5 to 6 hours for Tsugaru apple that filled in the plastic container and faster than that in the carton. The
respiration rate was decreased with the reduction of the product temperature by precooling. Tsugaru apple could store
about 9 days and 35 days at room temperature and 17T, respectively.
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Fig. 1. Schematic diagram of carton for precooling.
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Table 1. Operating conditions of GC for analysis of
respiratory gas of Tsugaru apple

Column Carbosieve S- I (80-100mesh)
Operation 35C/6min - 32°C/min - 225C/6min
Carrier gas Helium

Detector TCD

Injector temp.  230T

Detector temp.  250C
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Fig. 4. Comparision of cooling curve profiles of Tsugaru
apple for different packing and plenum pressure
condition at the same position(box No.2-1).
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Fig. 5. Changes in respiration rate of Tsugaru apple at
different temperatures.
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Fig. 6. Changes in respiration rate of Tsugaru apple during
storage at 1C.
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Fig. 7. Changes in weight of Tsugaru apple packed in carton
during storage at room temperatures.
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Fig. 8. Changes in weight of Tsugaru apple during storage at
1T.
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Table 6. Organoleptic properties of Tsugaru apple during
storage at room temperature

Stroage period(day)
0 3 6 9 12 15

Characteristics Pretreatment

Precooling” 90 86 79 64 56 54

Appearance oo ovonal® 90 78 63 59 53 46

Precooling 90 82 72 65 53 46
Texture Conventional 90 7.1 59 48 44 39
T Procooling 90 78 69 54 46 41

Conventional 9.0 69 53 44 39 33
Overall Precooling 90 8.1° 69 56' 43 40
acoeptance Conventional 90 73° 54° 44° 39" 34

1) vented carton, 2) non-vented carton.
Means not followed by the same letter in the same column
are significantly different from one another(p  0.05).

Table 7. Organoleptic properties of Tsugaru apple during
storage at 1C

Stroage period(day)
o 7 14 21 28 35

Precooling” 90 87 84 75 72 6.1
Conventional” 9.0 83 78 68 58 54
Precocling” 90 86 83 72 71 61
Conventional® 90 86 82 70 58 58

Precooling” 90 85 81 7.1 69 60
Conventional” 90 81 76 64 55 52
Precooling® 9.0 83 80 71 64 59
Conventional® 90 82 77 66 59 55

Precooling” 9.0 83 80 69 66 58
Conventional® 90 7.9 73 59 47 4.1
Precooling” 90 82 77 64 62 51
Conventional® 9.0 80 7.6 62 53 48

Precooling’” 90 84" 81" 72 68 59°
Conventional® 9.0 80° 7.4° 60° 4.8 42°
Precooling” 9.0 83® 79 7.I° 66 5.6
Conventional® 9.0 8.1% 75% 63" 5.1° 4.5°

Characteristics Pretreatment

Appearance

Texture

Taste

Overall
acceptance

1) vented carton, 2) non-vented carton, 3).4) plastic container
Means not followed by the same letter in the same column
are significantly different from one another(p ¢ 0.05).
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