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Effects of Various Thermal Treatments on Physicochemical and
Nutritional Properties of Shiitake Mushrooms

Jung-Gyu Leel, Kwang-11 Kiml, In-Guk Hwangz, Seon-Mi Yooz,
Sang-Gi Min®, and Mi-Jung Choi'
!Department of Bioresources and Food Science and ’Department of Bioresource and Food Sciences, Konkuk University
“National Academy of Agricultural Science, Rural Development Administration

ABSTRACT In the food industry, thermal treatment is an important process for extending shelf-life of foods. However,
heating process affects the physicochemical, nutritional, and microbial properties of foodstuff such as color, texture,
pH, and proximate compositions. This study was conducted to select an optimal thermal treatment by observing phys-
icochemical, nutritional, and microbial effects of shiitake mushrooms with different thermal treatment methods. Shiitake
mushrooms were washed and sliced equally (5 cmX0.5 cmX0.5 cm) and then heat-treated by three methods. Samples
were heated in 100°C boiling water, steamed for 10 min, or pan fried at 130°C for 4 min. Total color difference
values showed significantly increasing tendency with treatment time. For pH values, boiling water-treated mushrooms
showed increasing tendency according to increased thermal treatment. For the results of hardness, boiling water or
pan frying-treated mushrooms showed reduced tendency within 1 min. In the case of steam-treated mushrooms, hardness
values were maintained for 1 min. Organic acid contents of steam-treated sample showed the lowest value among
treatments. For microbial counts, steam-treated samples for 3 min showed the lowest value. Consequently, the results
of this study suggest that steam treatment could be the optimal thermal treatment to minimize quality loss of shiitake

mushrooms.
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Table 2. Changes in the general composition of shiitake mushrooms depending on thermal treatments and time

Treatments Time (s) Moisture (%) Crude protein (%) Crude fat (%) Crude ash (%)
Raw 87.4240.01° 2.90+0.01° 0.24+0.03° 0.81+0.01°
Boiline water 60 91.50+0.01° 2.21£0.01¢ 0.24+0.07° 0.42+0.01°
orlmg wate 120 90.88+0.01° 1.96+0.00° 0.20+0.01° 0.36:+0.021
Steam 60 91.39+0.01° 1.96+0.00° 0.22:0.04° 0.51+0.01°
ca 180 88.93+0.01° 2.4140.00° 0.22+0.04° 0.47+0.01¢
Pan frvin 30 86.76+0.00" 2.19+0.00° 0.90£0.03 0.54+0.02°
fymg 90 85.14:+0.02° 2.43+0.01° 0.86+0.02° 0.55+0.01"

Each value is expressed as meantstandard deviation of multiple determinations (n=3).
“®Means with different letters within the same column are significantly different (P<0.05).
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Table 3. Changes in the mineral contents of shiitake mushrooms depending on thermal treatments and time
Treatments Time (s) Na (mg/kg) Mg (mg/kg) Fe (mg/kg) Ca (mg/kg)
Raw 49.8+2.7° 138.3+0.5" 4.0+0.3" 31.8+2.1°
Boiling water 60 293.4:&3.1': 86.6i1.3: 2.6£0.5" 23.3io.7';z
120 320.3£8.9 81.2+1.4 3.6+0.3 22.4+0.9
Steam 60 48.1:4.9° 90.511.02“‘ 2.4+0.0° 22.610.122
180 55.3+1.1 95.3+£2.2 2.6+0.1 22.84+0.8
Pan frying 30 515+0.8° 93.244.5° 3.120.1° 24.110.9‘:
90 50.5+0.5 105.7+0.6 3.1+0.7 21.24+0.3
Each value is expressed as meantstandard deviation of multiple determinations (n=3).
“*Means with different letters within the same column are significantly different (P<0.05).
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Table 4. Changes in the organic acid contents of shiitake mushrooms depending on thermal treatments and time

Treatments Time (s) Malic acid (mg/kg) Succinic acid (mg/kg) Fumaric acid (mg/kg)
Raw 2,168.4+5.8" 18,961.8+837.0° 312.942.9°
Boiline water 60 1,001.1£5.2° 2,091.1420.8° 261.8+1.1°¢
orlmg wate 120 808.8+2.3" 1,600.3+55.3" 188.0+0.4°
Steam 60 1,439.6£19.2° 11,690.6+321.2° 257.8+4.7°
ca 180 1,238.62.0° 2,568.6+156.4° 331.62£0.4°
Pan fivin 30 1,370.3+88.8° 10,886.3+£382.2° 258.5+15.3°
an Irymg 90 1,213.136.6° 6,545.1+142.3° 340.9+9.0°"

Each value is expressed as meantstandard deviation of multiple determinations (n=3).
“"Means with different letters within the same column are significantly different (P<0.05).
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Table 5. Changes in the microorganism of shiitake mushrooms depending on thermal treatments and time

Microorganisms (log CFU/g)

Treatments Time (s) Thermophilic bacteria Mesophilic bacteria Coliform Mold Yeast
Raw NDV 3.62+0.07" ND ND ND
Boiling water 60 ND 2.55i0.06';c ND ND ND
120 ND 2.08+0.07 ND ND ND
Steam 60 ND 2.37ﬂ:0,12: ND ND ND
180 ND 1.98+0.05 ND ND ND
Pan frying 30 ND 2.2210.1122 ND ND ND
90 ND 2.24+0.09 ND ND ND

Each value is expressed as meantstandard deviation of multiple determinations (n=3).
“*Means with different letters within the same column are significantly different (P<0.05).
ND: not detected.
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