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Fig 1 Changes in the weight loss of various mushroom samples during the storage period at 4 °C.
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Table 1 Changes in the total soluble solid of various mushroom samples during the storage period at

4°C.
Treatment Day 0 Day 4 Day 8 Day 12
Control 5.72+0.03* 4.12+0.04% 3.56+0.03% 2.960.05%
1 5.70+0.05* 4.67+0.02® 4.36+0.01 3.9240.04™
2 5.71+0.03* 4.95+0.038 4.53+0.05% 4.14+0.05%°
3 5.70+0.04* 5.36+0.048 5.08+0.06"C 4.72+0.07°°
4 5.72+0.04* 4.76+0.05%® 4.51+0.04% 4.02+0.04%®°
5 5.70+0.03* 5.06+0.06°2 4.69+0.07C 4.26+0.05°°
6 5.71+0.04* 5.49+0.04%8 5.17+0.05% 4.86+0.06%°

*Small letters indicate significant differences at a confidence level of 95% (p<0.05) in each column and capital
letters indicate significant differences at a confidence level of 95% (p<0.05) are in each row.
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Table 2 Changes in the color parameters (L*, a and b)of various mushroom samples during the
storage period at 4 °C.

Treatment Day 0 Day 4 Day 8 Day 12
L*
Control 89.43 + 0.03* 84.12 + 0.03® 77.56 + 0.06% 69.96 + 0.07%°
1 87.62 + 0.06™* 85.29 + 0.04%® 81.61 +0.01°¢ 74.59 + 0.06%°
2 85.26 + 0.02°* 82.72 + 0.03%® 79.64 + 0.06%¢ 76.93 + 0.08%°
3 82.47 £ 0.03% 79.46 + 0.05% 78.68 + 0.07 77.55 + 0.02°°
4 87.48 + 0.04** 84.98 + 0.038 82.06 + 0.05% 73.99 +0.07" ©
5 86.59 + 0.07%* 83.11 + 0.02% 80.23 + 0.04¢ 77.89 + 0.05°°
6 82.36 + 0.04% 80.28 + 0.06™ 79.43 + 0.05%¢ 78.19 + 0.04%°
A
Control 0.21 +0.01® 1.29 + 0.03% 2.97 £ 0.02% 4.09 +0.04#
1 0.02 +0.03"° 0.96 + 0.01°¢ 1.32 +0.02°8 2.68 +0.04%4
2 -1.11 + 0.02°° -1.01 +0.02% -0.86 + 0.01°® 0.83 +0.01%
3 -1.65 + 0.04° -1.14 £ 0.01*¢ -0.98 + 0.03™® 0.55 + 0.03%4
4 0.08 +0.05° 0.75 + 0.03° 1.21 +0.04%® 2.61 +0.02°4
5 -1.24 +0.02°° -1.09 + 0.02°¢ -0.84 + 0.05°® 0.92 +0.03*
6 -1.54 +0.03%° -0.99 + 0.01%¢ -0.16 + 0.03¢ 0.18 +0.04™
B
Control 5.73 +0.08°° 9.73 +0.05 18.73 + 0.05%® 29.73 +0.03*
1 7.37 £ 0.06%° 9.42 + 0.08% 15.86 + 0.09°® 24.68 + 0.06™*
2 8.69 + 0.07°° 10.12 + 0.04¢ 13.78 + 0.06"8 21.55 + 0.05%
3 10.11 + 0.09%° 10.92 + 0.05% 12.49 + 0.07™® 18.93 + 0.09™
4 7.29 + 0.05%° 9.51 +0.07%¢ 16.02 + 0.088 23.87 +0.03%
5 8.42 +0.08° 10.04 + 0.06° 13.02 + 0.06°® 20.63 + 0.06%*
6 8.73 £ 0.10°° 9.45 + 0.04¢ 11.85 + 0.05% 15.79 + 0.07%*

*Small letters indicate significant differences at a confidence level of 95% (p<0.05) in each column and capital
letters indicate significant differences at a confidence level of 95% (p<0.05) are in each row.
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Fig 2 Changes in the hardness of various mushroom samples during the storage period at 4 °C.
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Table 3 Changes in the total count and pseudomonas bacteriaof various mushroom samples during
the storage period at 4 °C.

Treatment Day 0 Day 4 Day 8 Day 12
Total Count (log CFU/qg)
Control 3.480.06™ 6.05+0.02% 7.74+0.03%® 8.38+0.05"
1 3.51+0.05%° 5.7240.03" 6.69+0.05"8 7.47+0.03**
2 3.49+0.04%° 4.92+0.02%C 5.59+0.02%8 6.19+0.05%
3 3.44+0.08%° 4.39+0.06 4.83+0.04™® 5.24+0.04™
4 3.45+0.07%° 5.51+0.05% 6.42+0.04 7.1840.02%4
5 3.50+0.06%° 4.81+0.04% 5.31+0.05% 6.01+0.05%*
6 3.47+0.07%° 4.21+0.02% 4.560.02% 4.92+0.03%
Pseudomonas bacteria (log CFU/g)
Control 2.29+0.07%° 4.97+0.03% 6.86+0.01% 7.37+0.04%
1 2.31+0.05%° 3.68+0.04 4.54+0.03" 5.49+0.05"*
2 2.3240.04%° 3.41+0.05% 4.22+0.06"8 5.18+0.03%
3 2.30+0.06%° 2.81+0.03 3.69+0.05% 4.52+0.02%
4 2.29+0.07%° 3.22+0.02%¢ 4.38+0.04% 5.42+0.02°*
5 2.33+0.05%° 3.86+0.01°C 4.16+0.02%8 5.09+0.03%
6 2.31+0.06%° 2.5640.01% 3.34+0.03® 4.11+0.01™

*Small letters indicate significant differences at a confidence level of 95% (p<0.05) in each column and capital
letters indicate significant differences at a confidence level of 95% (p<0.05) are in each row.
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Table 4 Changes in the sensory parameters of various mushroom samples in the end of the storage
period at 4 °C.

Treatment Odor Color Texture Acceptability
Control 1.00+0.00° 1.00+0.00° 1.00+0.00° 1.00+0.00°
1 2.00+0.00" 2.50+0.04 2.00+0.00" 2.00+0.00"
2 3.00+0.00¢ 3.50+0.06" 2.50+0.04° 2.50+0.05¢
3 4.00+0.00° 4.50+0.05 4.50+0.05 4.00+0.00°
4 2.50+0.06° 3.00+0.00° 3.00+0.00 3.00+0.00¢
5 3.50+0.05° 4.00+0.00° 3.50+0.06° 3.50+0.05°
6 5.00+0.00? 5.00+0.00° 5.00+0.00? 5.00+0.00°

*Small letters indicate significant differences at a confidence level of 95% (p<0.05) in each column.
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1. beta-Pinene

2. gamma-Terpinene

3. Linalool

4. Hydroxycinnamic acid
5. Hydroxybenzoic acid
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In this research, the effects of carboxymethyl cellulose (CMC) contains lemon
peel and walnut shell essential oils as edible coatings on the shelf life and
postharvest losses of mushrooms were studied. Mushrooms were stored at 4 °C
for 12 days and physicochemical characteristics were analyzed after 0, 4, 8 and
12 days of storage. During cold storage, the uncoated mushrooms showed rapid
weight loss and total soluble solid changes while mushrooms treated with CMC
coating containing lemon peel and walnut shell essential oils significantly
(p<0.05) delayed these phenomena. Although firmness of both coated and
control samples decreased throughout storage, the use of CMC-essential oils
coating significantly (p<0.05) reduced the loss of firmness in mushroom
samples. The L* value changes of the mushrooms coated with CMC-essential
oils was lower than that of others. A significant (p<0.05) decrease in L* value
and a significant (p<0.05) increase in a and b values occurred in all mushrooms
during the maintenance period. The use of edible coating led to significant
(p<0.05) decrease in number of microorganisms of the mushrooms during all
days of storage. Incorporation of the essential oils into CMC coating solution
caused increase in microbial quality of the coated samples. Using the CMC
coating containing 3% lemon peel essential oil led to significantly increasing
(p<0.05) of sensory parameter scores, so that the treatment containing 3% lemon
peel essential oil had the highest acceptability score compared to control and
other treatments.
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