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Fig. 1. Change of Hunter L-value of shiitake mushroom during
storage at 1TC.
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Fig. 2. Change of Hunter L-value of shiitake mushroom during
storage at 13T.
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Fig. 3. Change of Hunter L-value of shiitake mushroom during
storage at room temperature.
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Fig. 4. Change of Polyphenoloxidase(PPO) activity of shiitake mu-
shroom during storage at 1.
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Fig. 5. Change of Polyphenoloxidase(PPO) activity of shiitake mu-
shroom during storage at 13C.
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Fig. 6. Change of Hunter L-value of shiitake mushroom during
storage at room temperature.
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Table 1. Changes of free amino acid content of shiitake mushroom packed in carton box during storage at 1°C. (unit: mg%)
Storage period (day)

Free amino acid After harvest 4 16

Precooling Conventional Precooling Conventional
Aspartic acid 5794 17.83 2494 35.70 2643
Glutamic acid 338.86 194.74 186.99 60.50 3194
Serine 136.75 4654 3395 7221 38.98
Glycine 88.90 3187 2316 34.37 19.32
Histidine 60.32 62.33 45.74 2368 1597
Arginine 22794 179.58 175.74 14871 133.19
Threonine 12322 44.16 36.94 4398 36.73
Alanine 201.38 11364 107.54 107.84 101.74
Proline 11535 18.34 20.15 1325 1865
Tyrosin 8217 197.65 39.88 65.53 20.88
Valine 192.33 2298 3367 45.02 2251
Methionine 44.68 6.81 15.89 749 1024
Cystine - - 111 - -
Isoleucine 157.84 15.77 15.82 2369 10.29
Leucine 28424 2592 2501 46.28 1794
Phenylalanine 147.64 2768 2117 4831 26.01
Lysine 141.82 54.80 4160 5362 34.70
Total AA 2,401.38 1,060.64 849.30 830.18 565.52
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Table 2. Changes of free amino acid content of PVC-wrapped shiitake mushroom in polystyrene tray during storage at 1°C.
(unit: mg%)
Storage period (day)
Free amino acid After harvest 4
Precooling Conventional Precooling Conventional

Aspartic acid 57.94 156.21 961 8.69 5.62
Glutamic acid 338.86 270.33 122.07 12378 53.09
Serine 136.75 84.74 105.83 47.02 1840
Glycine 88.90 56.13 28.17 3198 17.58
Histidine 60.32 69.73 17.10 16.19 1364
Arginine 22794 176.63 130.20 60.06 121.60
Threonine 12322 76.54 3791 4040 2257
Alanine 201.38 134.52 7778 8542 57.76
Proline 11535 43.66 23.35 2245 12.05
Tyrosin 8217 61.46 3114 1747 16.38
Valine 192.33 54.21 22.55 14.25 540
Methionine 4468 27.13 18.62 446 1522
Cystine — — - - -
Isoleucine 157.84 30.30 863 15.98 115
Leucine 284.24 69.18 12.86 2890 467
Phenylalanine 147.64 55.37 20.58 29.96 794
Lysine 141.82 79.55 3345 47.72 22.26
Total AA 2,401.38 1,304.69 699.85 593.73 39533
Table 3. Changes of free amino acid content of shiitake mushroom packed in carton box during storage at 13°C. (unit: mg%)

Storage period (day)

Free amino acid After harvest 4
Precooling Conventional Precooling Conventional

Aspartic acid 57.94 20.66 4352 15.86 13.83
Glutamic acid 338.86 400.97 341.67 4947 39.84
Serine 136.75 182.64 117.00 84.90 79.34
Glycine 88.90 156.45 145.50 75.90 74.24
Histidine 60.32 128.94 116.21 56.09 3697
Arginine 22794 514.18 37943 13794 142.84
Threonine 123.22 114.17 107.21 83.25 58.24
Alanine 201.38 388.38 175.64 128.96 63.98
Proline 115.35 93.14 4162 19.34 8.87
Tyrosin 82.17 85.03 21.22 13.87 9.86
Valine 192.33 97.25 101.33 40.64 19.65
Methionine 4468 5749 74.50 42.27 35.65
Cystine - - - - -
Isoleucine 157.84 4436 40.88 924 598
Leucine 284.24 99.31 92.72 15.24 1297
Phenylalanine 147.64 79.04 68.54 1743 698
Lysine 141.82 135.79 109.16 2953 23.14
Total AA 2,401.38 2,597.80 1,976.15 819.93 632.38

lanine, serine , proline =2 2 o] YE}GO B cystine2)
AEe A FHHA gsith F 57 1094 AFHF
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Table 4. Changes of free amino acid content of PVC-wrapped shiitake mushroom in polystyrene tray during storage at 13°C.
(unit: mg%)
Storage period (day)
Free amino acid After harvest 4 10
Precooling Conventional - Precooling Conventional
Aspartic acid 5794 66.19 2346 1428 5.79
Glutamic acid 338.86 382.13 388.11 3764 64.02
Serine 136.75 150.23 14793 70.25 37.60
Glycine 88.90 89.92 123.03 6491 68.08
Histidine 60.32 66.32 110.63 50.63 3142
Arginine 22794 246.55 313.86 158.96 17193
Threonine 12322 130.69 11744 7117 4192
Alanine 201.38 22734 217.77 148.65 3720
Proline 11535 12744 116.00 20.64 6.23
Tyrosin 8217 91.26 64.13 1649 952
Valine 192.33 238.65 122.96 39.21 18.87
Methionine 44.68 57.75 47.18 8846 59.72
Cystine - — - — -
Isoleucine 157.84 180.89 96.58 10.69 567
Leucine 284.24 338.90 18942 22.74 15.19
Phenylalanine 147.64 166.71 120.05 25.50 523
Lysine 141.82 16143 152.86 42.68 39.54
Total AA 240138 2,722.90 2,35141 882.90 61793

Table 5. Changes of free

amino acid content of shiitake mushroom packed in carton box during storage at room temperatue

(unit: mg%)
Storage period (day)
Free amino acid After harvest 2 4
Precooling Conventional Precooling Conventional
Aspartic acid 57.94 21.87 27.81 7949 3159
Glutamic acid 338.86 203.22 130.83 189.24 159.02
Serine 136.75 101.75 104.31 76.14 54.66
Glycine 88.90 63.60 67.78 73.05 63.59
Histidine 60.32 4823 27.66 4590 16.80
Arginine 22794 193.32 176.28 156.38 122.97
Threonine 123.22 7455 7185 7837 55.74
Alanine 201.38 134.22 129.32 8340 40.75
Proline 11535 4547 51.24 3342 16.84
Tyrosin 82.17 56.69 55.00 16.30 20.22
Valine 192.33 86.89 87.20 68.87 3047
Methionine 4468 1190 17.15 86.00 284
Cystine - - - - -
Isoleucine 157.84 69.77 74.52 44.86 27.03
Leucine 284.24 120.71 12648 65.85 3338
Phenylalanine 147.64 7297 76.64 4549 2454
Lysine 141.82 58.78 72.70 9.20 351
Total AA 2,401.38 1,363.95 1,296.77 1,151.96 703.95
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Table 6. Changes of free amino acid content of PVC-wrapped shiitake mushroom in polystyrene tray during storage at room tempera-

tue

(unit: mg%)

Storage period (day)

Free amino acid After harvest 2 4
Precooling Conventional Precooling Conventional

Aspartic acid 5794 2047 14.18 1901 1142
Glutamic acid 338.86 21348 12754 115.02 97.20
Serine 136.75 13340 61.87 53.16 5722
Glycine 88.90 124.02 58.16 93.36 49.38
Histidine 60.32 8345 40.65 52.05 92.96
Arginine 22794 331.54 216.81 196.86 143.19
Threonine 123.22 121.40 59.82 75.13 4363
Alanine 201.38 137.05 86.27 75.34 3331
Proline 115.35 67.01 59.05 4861 4442
Tyrosin 8217 64.62 18.22 39.15 24,16
Valine 192.33 95.83 7333 40.21 23.55
Methionine 4468 18.45 4757 7741 4850
Cystine - - - - -
Isoleucine 157.84 53.87 32.79 14.58 1448
Leucine 284.24 100.51 90.30 44.37 24.76
Phenylalanine 147.64 88.19 4540 2875 24.86
Lysine 141.82 103.00 56.42 56.13 30.95
Total AA 2,401.38 1,756.29 1,088.38 1,034.14 768.99
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Influence of Vacuum Cooling on Browning, PPO activity and Free Amino Acid of Shiitake Mush-

room

Bae Nahmgung*, Byeong-Sam Kim, Oui-Woung Kim, Jin-Woung Chung, Dong-Chul Kim (Korea Food Research Institute)

Abstract : The influence of vacuum cooling and modified atmospheric packaging was investigated about browning
degree, polyphenoloxidase(PPO) activity and free amino acid of shiitake mushroom. During storage, surface browning
was inhibited by precooling. PPO activities of shiitake mushroom was increased during storage. Especially, PPO activity
was rapidly increased as surface browning was proceeded. And PVC-wrapped mushroom was lower than carton box-
packed mushroom in the changes of surface browning and PPO activity. Total free amino acid contents of shiitake
mushroom was 2,510 mg% at harvest, but free amino acid content of shiitake mushroom decreased consistantly during
storage. Precooled mushroom had more free amino acid content than non-precooled and their contents were fluctuated
by storage temperature, packaging methods and storage periods.
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