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Freshness Keeping of Shiitake Mushroom by Vacuum Cooling

Byeong-Sam Kim, Bae Nahmgung, Oui-Woung Kim and Dong-Chul Kim

Korea Food Research Institute

Abstract

Vacuum cooling were carried out for freshness keeping of shiitake mushroom. Shiitake mushroom
was cooled within 30 minutes from 20.5C to 0.5C by vacuum cooling, and then temperature drop
of 6.6C per weight loss of 1% was taken place during precooling. Weight loss, surface discoloration
and softening were reduced by precooling. Judging from organoleptic properties such as cap opening,
discoloration, texture and off-flavor, shelf-life of precooled mushroom was lengthed by 20% than that
of non-treated mushrooms. Considering effect of packing material on freshness of shiitake mushroom
after precooling, weight retention, hardness and organoleptic properties of mushroom packed with
PVC wrap were superior to those packed in carton box.
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Fig. 1. Change of pressure in vacuum chamber during
vacuum cooling of shiitake mushroom
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Fig. 2. Cooling curve of shitake mushroom during va-
cuum cooling
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Fig. 3. Change of respiration rate of shiitake mush-
room ar different temperatures
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Fig. 4. Relationship between temperature drop and
weight loss during vacuum of shiitake mushroom
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Fig. 5. Change of weight of shiitake mushroom during
storage at 1°C
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Fig. 6. Change of weight of shiitake mushroom during
storage at 13°C
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Fig. 7. Change of weight of shiitake mushroom during
storage at room temperature
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Fig. 8. Change of hardness of shiitake mushroom du-
ring storage at 1°C
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Fig. 9. Change of hardness of shiitake mushroom du-
ring storage at 1°C
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Fig. 10. Change of hardness of shiitake mushroom du-
ring storage at room temperature
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Table 1. Organoleptic properties of shiitake mushroom during storage at 1°C

Storage period (day)

Characteristics Pretreatment 5
Discoloration Conventional/Carton 9.0
Precooloing/Carton 9.0
Conventional/PVC 9.0
Precooling/PVC 9.0
Texture Conventional/Carton 9.0
Precooloing/Carton 9.0
Conventional/PVC 9.0
Precooling/PVC 9.0
Ofi-flavor Conventional/Carton 9.0
Precooloing/Carton 9.0
Conventional/PVC 9.0
Precooling/PVC 9.0
Cap opening Conventional/Carton 9.0
Precooloing/Carton 9.0
Conventional/PVC 9.0
Precooling/PVC 9.0
Overall Acceptance Conventional/Carton 9.0
Precooloing/Carton 9.0
Conventional/PVC 9.0
Precooling/PVC 9.0

4 8 12 16 20 24 28

7.1 6.2 5.9 54 4.8 41 3.8
6.5 6.4 6.1 5.5 49 45 4.0
73 6.4 6.3 6.2 5.7 51 4.6
8.0 76 6.9 6.5 58 54 51
7.3 7.2 64 5.5 5.0 4.6 39
75 74 6.7 5.7 5.2 4.9 4.2
76 74 7.0 6.7 55 49 4.9
8.0 7.6 7.3 6.9 6.3 6.0 54
7.4 6.4 6.3 5.3 50 44 4.0
7.0 74 6.5 55 53 4.6 44
8.3 74 7.0 64 59 5.2 4.6
7.8 74 7.1 6.7 6.4 59 52
6.5 6.3 56 5.2 4.7 4.0 37
6.7 6.3 6.0 54 50 4.4 41
7.0 6.5 6.2 5.3 5.1 4.4 39
7.5 6.6 6.3 5.9 5.5 5.0 4.6
7.2° 6.4* 6.1 5.3 4.9 4.3¢ 4.1°
73 6.5 6.1 5.7 5.2° 4.7 4.3
7.5° 7.2 7.0 6.5¢ 5.7 5.0° 4.6
8.0 7.6° 7.1 6.8¢ 6.1 5.6° 53

Means not followed by the same letter in the same column are significantly different from one another(p<0.05)
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Table 2. Organoleptic properties of shiitake mushroom during storage at 13°C

Storage period (day)

Characteristics Pretreatment
0 2 4 6 8 10
Discoloration Conventional/Carton 9.0 8.0 5.0 44 38 25
Precooloing/Carton 9.0 84 7.3 5.1 44 2.9
Conventional/PVC 9.0 8.2 6.3 42 32 1.2
Precooling/PVC 9.0 84 6.8 49 36 21
Texture Conventional/Carton 9.0 8.3 4.8 44 4.2 15
Precooloing/Carton 9.0 84 6.0 54 4.2 2.3
Conventional/PVC 9.0 83 5.8 46 38 29
Precooling/PVC 9.0 8.5 6.0 55 46 31
Off-flavor Conventional/Carton 9.0 8.2 5.0 46 3.2 13
Precooloing/Carton 9.0 84 6.8 55 46 2.5
Conventional/PVC 9.0 83 6.5 48 42 2.8
Precooling/PVC 9.0 83 6.5 55 46 31
Cap opening Conventional/Carton 9.0 79 4.3 39 3.0 12
Precooloing/Carton 9.0 8.1 58 51 40 2.1
Conventional/PVC 9.0 85 6.5 44 40 3.0
Precooling/PVC 9.0 8.4 6.5 5.3 45 3.2
Overall acceptance Conventional/Carton 9.0 8.0 5.0° 4.3° 2.6 1.3
Precooloing/Carton 9.0 8.2 6.5 5.1¢ 36° 2.2
Conventional/PVC 9.0 8.3 6.3 4.7% 4.1% 2.8
Precooling/PVC 9.0 8.4 6.7 5.2¢ 4.4¢ 3.1¢

Means not followed by the same letter in the same column are significantly different from one another(p<0.05)

Table 3. Organoleptic properties of shiitake mushroom during storage at room temperature

Storage period (day)

Characteristics Pretreatment
0 2 4 6 . 8 10
Discoloration Conventional/Carton 9.0 73 5.7 2.7 13 -
Precooloing/Carton 9.0 81 7.6 44 2.8 -
Conventional/PVC 9.0 8.1 73 53 35 1.0
Precooling/PVC 9.0 81 84 58 37 18
Texture Conventional/Carton 9.0 8.1 6.6 31 15 -
Precooloing/Carton 9.0 84 79 53 18 -
Conventional/PVC 9.0 89 8.7 48 30 1.0
Precooling/PVC 9.0 8.6 83 58 45 2.3
Off-flavor Conventional/Carton 9.0 87 79 40 13 -
Precooloing/Carton 9.0 89 87 5.7 15 -
Conventional/PVC 9.0 8.7 83 51 33 1.0
Precooling/PVC 9.0 89 86 6.0 35 25
Cap opening Conventional/Carton 9.0 8.3 71 37 2.3 -
Precooloing/Carton 9.0 8.6 7.7 4.6 20 -
Conventional/PVC 9.0 85 79 43 30 1.8
Precooling/PVC 9.0 8.7 83 6.0 35 2.8
Overall acceptance Conventional/Carton 9.0 7.7 6.3° 248 1.0¢ -
Precooloing/Carton 9.0 8.5 7.6° 43 1.5¢ -
Conventional/PVC 9.0 8.3 7.4° 49° 2.5° 1.00
Precooling/PVC 9.0 8.7 8.3 5.8° 3.3 2.5

Means not followed by the same letter in the same column are significantly different from one another(p<0.05)
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