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Introduction

With the growth of the population and increasing demand for obtaining food and supplying the required food,
the interest in the cultivation and consumption of edible mushrooms has increased. Since 1990, the world has
focused on the mushroom production industry. In recent years, mushrooms have become one of the most important
food and medicinal sources. One of the largest species of edible mushroom is button mushroom (Agaricus
bisporus), which has high nutritional value due to the presence of fiber, carbohydrates, protein, amino acids,
minerals, vitamins, etc., and also its antioxidant, anti-cancer, and anti-diabetic properties. This commodity has
shown good health benefit for humans. The quality of button mushrooms is determined by their color, texture, and
taste. Color is the first characteristic that is perceived by consumers. Browning is one of the main reasons for the
loss of mushroom quality, which reduces the commercial value of mushrooms. Edible coating is considered as the
best method for maintaining quality of perishable foods, these coatings almost prevent the penetration of oxygen,
depending on the type of coating used, and reduce the loss of moisture during storage. Chitosan has functional
characteristics such as antimicrobial and antioxidant properties. The purpose of this research was to find a suitable
chitosan coating for button mushrooms that can maintain its characteristics such as color, texture hardness, and
moisture during the storage period and increase the shelf life of mushroom.

Materials and Methods

To make chitosan solutions, first, each type of chitosan (70% deacetylated, 80% deacetylated, 90%
deacetylated, and 100% deacetylated) was weighed in amounts of 0.5g, 1g, and 2g., then it was dissolved in 100
ml of 0.5% acetic acid and stirred for 12 hours at a speed of 2000 rpm at room temperature to dissolve uniformly.
After 12 hours, each sample was centrifuged for 15 minutes at 6000 rpm at 25°C to separate undissolved materials.
Mushrooms were prepared freshly harvested, washed with water, and then excess water was removed. After sorting
and screening in terms of size and approximate weight, the mushrooms were added to 0.5%, 1%, and 2% chitosan
solutions without being sliced and were immersed in the solution for one minute. The control sample was immersed
in 0.5% acetic acid solution for one minute. After that, the mushrooms were air-dried at room temperature for one
hour, and at the end, their excess water was removed with a tissue. The mushrooms were placed in 18*14 size
polyethylene zip lock bags and stored in a refrigerator at 4°C. The effects of chitosan coating on weight loss, color
and browning index, enzyme activity, texture, and total phenolic compounds of mushroom were studied.

Results and Discussion
The spoilage of edible mushrooms happens in a short time, and the storage of mushrooms has become one of
the most important challenges in mushroom marketing. Coating edible mushrooms is one of the suitable methods
to increase the shelf life of edible mushrooms. In this research, chitosan with four degrees of deacetylation and
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three different concentrations was used as a coating for button mushroom. The results indicated that coating the
mushroom with chitosan could delay the occurrence of spoilage and change its color or texture. Due to the very
strong antimicrobial properties of chitosan, it is suggested to investigate the microbial load of edible button
mushrooms ans other tissue factors of the mushroom, such as gumminess, adhesive properties and cohesieveness.

Conclusion

The spoilage of edible mushrooms happens in a short time, and the storage of mushrooms has become one of
the most important things in mushroom production. Coating edible mushrooms is one of the suitable methods to
increase the shelf life of edible mushrooms. In this research, chitosan with four degrees of deacetylation and three
different concentrations was used as a coating for button mushroom. The results indicated that coating the
mushroom with chitosan could delay the occurrence of spoilage and change its color or texture. Due to the very
strong antimicrobial properties of chitosan, it is suggested to investigate the microbial load of edible button
mushrooms, also other tissue factors of the mushroom, such as gumminess, adhesive properties and cohesieveness
can be studied.
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Table 2- Percentage of weight loss of treatments

B lowd PP 395
Treatments Day 3

ool 395 e 395

23193 59,
Day 9 Day 12

C7-0.5 0.78+0.11"¢  1.08+0.13K¢  1.70+£0.20"  2.69+0.29%2
C7-1 1.34+0.16P¢  1.56+0.135¢ 1.86+0.16%° 2.72+0.207
C7-2 2.90+1.11A9  3.42+1.4%°  4.72+159%° 6.59+1.70%

C8-0.5 0.76£0.15%  1.12+#0.19'¢ 1.52+0.19® 2.31+0.28"
C8-1 1.64+0.53%  2,09+0.69% 2,51+0.52%>  3.26+0.47¢2
C8-2 2.74+1.06%¢  3.23+1.53B¢  4.06+2.06%° 4.81+2.5852

C9-0.5 0.73+0.12%¢  1.04+0.22'¢  1.36+0.24'° 1.91+0.14Ka
Co-1 0.82+0.256¢  1.24+0.33"°  1.89+0.447  2.74+0.60%2
C9-2 1.09+0.46F¢  1.70£0.75P° 2.09+0.64P° 3.12+0.75P2

C10-0.5

0.62+0.07"¢  1.10+0.06 1.50+0.06¥*  2.14+0.30%

C10-1 1.1140.44%¢  1.44+0.427  1.96+0.845° 2.69+1.30¢2
C10-2 0.77+0.28'  1.03+0.36M°  1.36+0.45° 1.88+0.80%-2
CT 0.76x0.07  1.31+0.116° 1.80+0.21H° 2.42+0.20"a

g g iy ya 0 GluSG e By > rized g Wbl oo (ot y2 )0 Sk duslie 4 by S5 g g slaw ja ) b pSSle duslie 4 bgsje Ko g8 By >
ol Iy gime glas glize 4
= Small letters are related to the comparison of averages in each row and capital letters are related to the comparison of averages in
each column, and different letters in each row and column mean a significant difference.
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Table 3- difference of browning index of treatments

;Lo Jol 39 ot 39, 23193 59,
Treatments Day 1 Day 6 Day 12
C7-0.5 87.99+0.1K¢ 112.94+0.15° 115.61+0.1"
C7-1 93.657+0.1' 104.02+0.16P 115.02+0.162
C7-2 106.89+0.1%¢ 124.35+0.14 147.48+0.1%
C8-0.5 87.6310.14¢ 92.32+0.1%° 93.58+0.14%
C8-1 101.38+0.16¢ 116.19+0.18° 138.15+0.1B2
C8-2 84.44+0.1¢ 100.15+0.08" 124.33+0.1P2
C9-0.5 79.17+0.1Pb 78.7240.1%¢ 85.4740.1%
C9-1 69.82+0.17¢ 87.89+0.1Mp 110.11+0.1"
C9-2 99.39+0.1M¢ 102.61+0.1H° 111.84+0.14a
C10-0.5 71.33+0.15¢ 79.25+0.1¢P 83.80+0.1%2
C10-1 93.21+0.1% 107.99+0.1F 130.34+0.1¢2
C10-2 86.05+0.15¢ 92.84+0.1%® 104.60+0.1Ka
CT 87.81+0.1-¢ 93.79+0.1% 108.86+0.10%

OF 9 dy yp yd sy By ek g bl ge (gt o 5 lapSilhe duslie 4 bgje 55 By > g jlaw ya 0 lapSike duslie 4 byyje So S By
Gl Hlo gme glas glize &
= Small letters are related to the comparison of averages in each row and capital letters are related to the comparison of averages in

each column, and different letters in each row and column mean a significant difference.
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Table 4- Amounts of total phenol on different days of storage (U.g~?1)

) Lows Js! 595 i 59 m235193 39,
Treatments Day 1 Day 6 Day 12
C7-0.5 0.41+0.008M 0.51+0.0055%¢  0.45+0.0055%F
C7-1 0.44+0.002°- 0.23+0.002¢P 0.63+0.0015%
C7-2 0.49+0.0055°¢H  0.82+0.018%E 0.40+0.0115¢
C8-0.5 0.58+0.005C 0.91+0.053*  0.43+0.0045°FC
C8-1 0.47+0.0045¥%  0.23+0.003°P 0.48+0.003%¢
C8-2 0.51+0.0032F¢ 0.23+0.01°P 0.44+0.00950EFC
C9-0.5 0.48+0.0015%*Y  0.17+0.0015%F  0.46+0.007°°F
Co-1 0.53+0.003% 0.16+0.001F  0.44+0.0015PEFC
C9-2 0.60+0.0025%®  0.084+0.0035"  0.41+0.0025!
C10-0.5 0.49+0.0015%! 0.11+0.002¢¢ 0.45+0.003°F
C10-1 0.53+0.0025%  0.16+0.0015F  0.42+0.0015°CH
C10-2 0.69+0.004%A 0.18+0.008°¢ 0.43+0.001°F¢
CT 0.55+0.0055%°  0.11+0.0015°¢  0.56+0.0005%

4 g 9 dy 0 50 OlaSy el Bg o iz en g LBl (g 8 3 BSile duslie 4 bgrye S5 B9 g ol 0 50 1 Sile dunlie 4 by e So g8 By
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* Small letters are related to the comparison of averages in each row and capital letters are related to the comparison of averages in
each column, and different letters in each row and column mean a significant difference.
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Table 5- The amount of polyphenol oxidase enzyme during the storage period (U.mg~1protein)

) Lows PP 39, 39, 235193 39,
Treatments Day 3 Day 6 Day 12
C7-0.5 0.65+0.0155°¢  1.64+0.0025°%  1.05+0.001°F
C7-1 0.81+0.028°¢ 0.92+0.002% 0.84+0.009°H
C7-2 0.58+0.002¢H 1.35+0.011°F  1.90+0.0045*
C8-0.5 0.85+0.0025°°  1.75+0.0105*A  1.04+0.024°F
C8-1 0.59+0.019"  1.00+0.0015°H  1.25+0.002%
C8-2 0.46+0.001¢ 1.17+0.0035*  1.10+0.0095°
C9-0.5 0.66+0.0115°¢  0.93+0.008%”  0.84+0.006°!
C9-1 0.89+0.001¢¢ 1.14+0.004°¢  1.18+0.0015%
C9-2 0.74+0.001°F 1.18+0.026%  0.67+0.0235%
C10-0.5 1.06+0.0095°8  1.61+0.0045%C  1.04+0.0255%F
C10-1 1.21+0.0395"*  1.60+0.007%C 0.95+0.006°C
C10-2 0.82+0.001° 1.38+0.001°P 1.57+0.003%
CT 0.85+0.0035°°  1.15+0.0005*¢  1.18+0.015%°

O 9 udy pp pd Sy yf By e g Wbl oo (g b )3 i pSile duglie 4 byyje S5 By g s j2 50 b Sike duslie 4 byyje SpS By
Gl Hly gme glas glize 4
* Small letters are related to the comparison of averages in each row and capital letters are related to the comparison of averages in

each column, and different letters in each row and column mean a significant difference.
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Table 6- Peroxidase enzyme levels during the storage period (U.mg~protein)

W)lowd Js! 395 235193 59,
Treatments Day 1 Day 12
C7-0.5 1.03+0.0325%°  (.80+0.0015"
C7-1 0.57+0.0065"' 0.87+0.013"
C7-2 0.87+0.0435%  0.67+0.0015%
C8-0.5 0.65+0.1005°"  1.04+0.0015%
C8-1 0.51+0.001% 0.99+0.0005%¢
C8-2 0.88+0.0015°F  1.23+0.0045%°
C9-0.5 1.17+0.049°8 1.25+0.0023°
C9-1 0.70+0.0225bH 1.36+0.0022¢
C9-2 0.52+0.0095" 0.87+0.0013
C10-0.5 0.79+0.0435"¢  1.40+0.0065%
C10-1 1.08+0.05°C 1.68+0.011%
C10-2 0.91+0.035%F 1.12+0.008%
CT 1.41+0.002*4  1.39+0.0015%8¢
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* Small letters are related to the comparison of averages in each row and capital letters are related to the comparison of averages in
each column, and different letters in each row and column mean a significant difference.
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Table 7- The degree of hardness on different days of the test (g)

W, Lo Js! 39, s 39, 23193 59,
Treatments Day 1 Day 6 Day 12
C7-0.5 2092+732H® 2390+39"¢a 1403+294FFCHD
C7-1 3888.5+605.55¢2 3009.5+1.5B5 1759+61PEFC
C7-2 3097+191P¢? 2413+398EFCa 2696+593ABCa
C8-0.5 2890+751PFca 2868+349CEFa 1165.5+151,5FCHD
C8-1 3816.5+662.58°02  2960.5+412.5CE® 1217+192FCHe
C8-2 3607.5+78.5CPE? 33641854482 2300+3558¢€0b
C9-0.5 3200+750CPEFa 2550+78CEFa 873+77HP
C9-1 3315+346CPEa 2438+144FFCh 1193. 5+445 5FCHe
C9-2 3920.5+425.58C2 3572 54232 5A8a 1654161 2PEFGh
C10-0.5 3793.5+73.58Pa 2556 5+66,5CEF 1315.5+45 5FCHe
C10-1 4501+241A8a 2815.5+48 5CFF 2059+44CDEc
C10-2 3714+172CPEa 3176+147B0Ea 999.5+378.56H0
CT 468037742 2836.5+529.5PEF0  1294,5+80.57CHe

Op 9 ) 2 g Gl By Guzen g Mdlge gy ) Sile dunlie 4 bgrpe S5 By g sl 8 0 lapSile dulie &) bgype So g8 By
Gl Yo gxe glas glize 4
# Small letters are related to the comparison of averages in each row and capital letters are related to the comparison of averages in
each column, and different letters in each row and column mean a significant difference.
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Table 8- Sensory evaluation based on taste, color, odor and total acceptability

s Lows ) 030 ? e
Treatments Color Flavor Smell Total Acceptability
C7-0.5 2.6£1.07F°  4.8+0.42%  4.9+0.317 3.6+0.695F
C7-1 3.1+0.73P¢  4.9+0.31"  4.7+0.487 4.1+0.56CPE
C7-2 2+0.81F 4.7+0.48"  4.2+1.038 3.3+0.48F
C8-0.5 4+0.47%C  4.9+0.3178  4,9+0.317 4.6+0.51ABC
C8-1 3.2+0.63°¢  4.9+0.31°  4.8+0.63~ 4+0.47PF
C8-2 2.8+1.13F°  4.8+0.42%  4.7+0.48°A 3.9+0.73PE
C9-0.5 3.3+1.15P¢  4.9+0.31"  4.9+0.31~ 4.2+0.6328¢P
C9-1 4.9+0.314  4.9+0.31*  4.9+0.31~ 4.9+0.31~
C9-2 3.2+1.13°¢  4.9+0.31" 4.5+0.97AB 4.1+0.73C0E
C10-0.5 4.6+0.69°%  4.9+0.31%  4.9+0.317 4.7+0.4878
C10-1 3.4+1.17°¢  4.9+0.317  4.9+0.317 4.2+0.638CP
C10-2 3.8+0.635C  4.9+0.31"  4.7+0.48~ 4.2+0.428¢D
CT 3.840.918C  4.4+0.698  4.9+0.317 4.3+0.678CP

bl oo jholine @oles glize 4y (gt 2 3 LSy s By i
* Different letters in each column mean a significant difference.
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