Effect of chitosan coating with different degrees of deacetylation on shelf life of button

mushroom (Agaricus bisporus)

Hoda Ghorbanzadeh?, Jafar Mohammadzadeh Milani* 2, Ali Motamedzadegan?
1. M.Sc. of Food Science and Technology, Sari Agricultural Sciences and Natural Resources University, Sari,
Iran.
2. Professor, Department of Food Science and Technology, Sari Agricultural Sciences and Natural

Resources University, Sari, Iran.

*- Email: jmilany@yahoo.com

Introduction
With the growth of the population and more demand for obtaining
interest in the cultivation and consumption of edible mushrooms has in 990, the world has focused

on the mushroom production industry. In recent years, mushro

and medicinal sources. One of the largest spe&‘edible
which has high nutritional value due to the preser@oft i
minerals, vitamins, etc., and it also has antioxidant, anti-didbetic properties. This food has shown

good health properties for humans. The quality of bu or%&te‘ined by their color, texture, and

loss of mushroom qualitwf& re of mushrooms. One of the most used methods
today is the use of@ble‘atings fo oatings almost prevent the penetration of oxygen,
depending on the typ‘ coatin educe the loss of moisture during storage. Chitosan has functional
characteris ntioxidant properties. The purpose of this research is to find a suitable

Materials and methods
To make chitosan solution
and 100% deacetylated

irst, each type of chitosan (70% deacetylated, 80% deacetylated, 90% deacetylated,
weighed in amounts of 0.5g, 1g, and 2g. then it was dissolved in 100 ml of 0.5%
acetic acid solution and stirred for 12 hours at a speed of 1000 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 moisture 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 moisture 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

\
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on weight loss, color and browning index, enzyme activity, texture, and total phenolic compounds of mushroom

were studied.

Results and discussion

The results of the present research showed that in maintaining the amount of total phenol, controlling the
peroxidase enzyme activity and the degree of firmness of the mushroom during storage, the best treatment was
chitosan coating with 70% deacetylation degree, while in controlling weight loss, chitosan treatment with 100%
deacetylation degree and in polyphenol oxidase activity and sensory test, chitosan treatment with 100% and 90%
deacetylation degree had better results. Also, chitosan coating with 90% deacetylati“degree controlled the
browning index more than the others. This study showed that the use of chitosan coating.can be effective in

maintaining the characteristics of edible mushrooms.

Conclusions
The spoilage of edible mushrooms happens in a short time, and the stora@of mushroo me one of the
most important things in mushroom production. Coating edible mushroom suitable methods to
increase the shelf life of edible mushrooms. In this research, chitosan Wi deacetylation and three
different concentrations was used as a coating for button mushroo

mushroom with chitosan could delay the occurrence of spoilage and change its color or texture. Due to the very

strong antimicrobial properties of chitosan, M‘ggeste i tigate the microbial load of edible button
mushrooms, also other tissue factors of the mushrc‘n, su
can be studied.
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e 2- Percentage of weight loss of treatments

TREATMENT DAY 6 DAY 9 DAY 12

C7-0.5 1.08+0.13Ke 1.70+0.20" 2.69+0.29¢2
C7-1 1.56+0.13F¢ 1.86+0.16P 2.72+0.207
Cr7-2 3.42+1.4%¢ 4.72+1.59%° 6.59+1.70%
C8-0.5 1.12+0.19' 1.52+0.19% 2.31+0.28"
C8-1 2.09+0.69¢¢ 2.51+0.52¢ 3.26+0.47¢
C8-2 . 3.23+1.538¢ 4.06+2.06°° 4.81+2.5852
C9-05 0.73+0.12%d 1.0410.22%¢ 1.36+0.24%° 1.91+0.14Ka
Co-1 0.82+0.25%¢ 1.24+0.334° 1.89+0.44F° 2.74+0.60%2
C9-2 1.09+0.46 1.70+0.75P¢ 2.09+0.64PP 3.12+0.75P2
C10-0.5 0.62+0.074 1.10+0.06% 1.50+0.06® 2.14+0.30™%
C10-1 1.11+0.44Fd 1.44+0.42F 1.96+0.84%° 2.69+1.30%°
C10-2 0.77+0.28' 1.03+0.36M¢ 1.360.45 1.88+0.80%
CT 0.76+0.07™ 1.31+0.116¢ 1.80+0.21HP 2.42+0.20H
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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 3- difference of browning index of treatments

TREATMENT DAY 1 DAY 12
C7-05 87.99+0.1K¢ 115.61+0.1%
C7-1 93.657+0.1" 115.02+0.1%2
C7-2 106.89+0.1F¢ 147.48+0.1%
C8-0.5 87.63+0.1%¢ 93.58+0.1%
C8-1 101.38+0. 138.15+0.1B2
C8-2 84.4410.1§ { 124.33+0.1P=
C9-0.5 79.17+0.1°P 85.47+0.1%
C9-1 69.82+0.1¢ 110.11+0.1%
C9-2 99.39+0.1H¢ 111.84+0.1"e
C10-0.5 71.33£0.1F¢ 2&0 83.80+0.1%2
C10-1 93.21+0.1* 107.99+0.1" 130.34+0.1¢2
C10-2 92.84+0.1KP 104.60+0.1Ka
CT \ 93.79+0.1% 108.86+0.10%
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Small | of averages in each row and capital letters are related to the
comparison 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)

TREATMENT DAY 1 DAY 6 DAY 12
C7-05 0.41+0.008M 0.51+0.0055% 0.45+0.0055°EF
C7-1 0.4410.002°- 0.23+0.002¢0 0.63+0.0015%
Cr-2 0.49+0.0055°¢H 0.82+0.018%8 0.40+0.0115¢
C8-0.5 0.58+0.005°¢ 0.91+0.0532 0.43+0.0045°¢
Cs8-1 0.47+0.0045%K 0.23+0.003°° 0.48+0.003%¢
C8-2 0.51+0.003%¢ 0.23+0.01¢P 0.44+0.0095°EFC
C9-0.5 0.48+0.0015%V 0.17+0.0015°F 0.46+0.007°PE
Co-1 0.53+0.003% 0.16+0.001¢ 0.44+0.0015°EFC
C9-2 0.60+0.0025% 0.084+0.0035" 0.41+0.0025°H!
C10-0.5 0.49+0.0015! 0.11+0.002¢¢ 0.45+0.003EF
C10-1 0.53+0.0025% 0.16+0.0015 0.42+0.0015°¢H
C10-2 0.69+0.004%A 0.18+0.008°E 0.43+0.001°7¢
CT 0.55+0.0055%° 0.11+0.0015°¢ 0.56+0.0005%
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TREATMENT DAY 3 DAY 6 DAY 12

C7-05 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°"
C7-2 0.58+0.0021 1.35+0.011°E 1.90+0.0045%
C8-0.5 0.85+0.0025°P 1.75+0.0105% 1.04+0.024°F
C8-1 0.59+0.019H 1.00+0.0015PH 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+0.0082V 0.84+0.006°H!
Co-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+0.02359
C10-0.5 1.06+0.00958 1.61+0.0045% 1.04+0.0255°
C10-1 1.21+0.0395* 1.60+0.007%¢ 0.95+0.006¢
C10-2 0.82+0.001° 1.38+0.001°° 1.57+0.003%
CT 0.85+0.0035°P 1.15+0.0005%¢ 1.18+0.015%°
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Table 6- Peroxidase enzyme levels during the storage period (U.mg~protein)

TREATMENT DAY 1 DAY 12
C7-0.5 1.03+0.0325%PF 0.80+0.0015""
Cr-1 0.57+0.0065"" 0.87+0.0121
Cr7-2 0.87+0.0435% 0.67+0.0015
C8-0.5 0.65+0.1005°H 1.04+0.0015%
C8-1 0.51+0.001% 0.99+0.0005%¢
C8-2 0.88+0.0015°" 1.23+0.0045%
C9-0.5 1.17+0.049%8 1.25+0.0023°
C9-1 0.70+0.0225°H 1.36+0.002%
C9-2 0.52+0.0095" 0.87+0.001%1
C10-0.5 0.79+0.0435%¢ 1.40+0.0065%
C10-1 1.08+0.05%¢ 1.68+0.011%
C10-2 0.91+0.035°F 1.12+0.008%
CT 1.41+0.002%A 1.39+0.0015%8C
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TabMThe degree of hardness fferent‘/s of the'test (g)
TREATMENT DAY 1 DAY 6 DAY 12
C7-0.5 2092+732H 2390+39FCa 1403+294EFCHD
C7-1 3888.5+605.58¢2 3009.5+1 5B 1759+61PEFC
C7-2 3097+191P¢a 2413+398EFC2 2696+593ABCa
C8-0.5 2890+751PFca 2868+349CER 1165.5+151.57CH?
C8-1 3816.5+662.58¢P2 2960.5+412.5CEF 1217+192FcHe
C8-2 3607.5+78.5CPF2 33644854482 2300+3558¢Pp
C9-0.5 3200+750CPEFa 2550+78CER 87377
Co-1 3315+346CPE2 2438+144FFCb 1193. 5+445 5FCHe
C9-2 3920.5+425.58¢a 3572.5+232.5A82 1654+612PEFGP
C10-0.5 3793.5+73.58¢P2 2556.5+66.5CE 1315.5+45,576Hc
C10-1 45014241782 2815.5+48 5CEFD 2059+44CPEc
C10-2 3714+172CPk 3176414780k 999.5+378.56H0
CT 468037742 2836.5+529.5PF 1294.5+80.5¢He
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Table 8- Sensory evaluation based-on ta! dor af@htotal acceptability
TREATMENT OLOR L TOTAL
. ACCEPTABILITY

C7-0.5 2.6+1.07FP 4.8+0.427 4.9+0.317 3.6+0.695F
C7-1 w 3.120.73RC &, 4, 4.7+0.487 4.1+0.56CPF

C7-2 2+0.81F 4.7+0.487 4.2+1.038 3.3+0.48F
C8-0.5 W A0TmEC A Y 4.9+0.3178 4.940.31~ 4.6+0.518¢

C8-1 3.2+0.63P¢ 4.9+0.317 4.8+0.637 4+0.47PF
(of: g 28T\ SEV 4.8+0.42~ 4.7+0.48* 3.9+0.730F
C9-0.5 3.3+1.15P¢ 4.9+0.317 4.9+0.317 4.2+0.6328CP

Co-1 N\, HeEan 4.9+0.317 4.9+0.317 4.9+0.317
C9-2 3.2+1.130P¢ 4.9+0.317 4.5+0.9778 4.1+0.73CPE
C10-0.5 N, “W¥5:0.697° 4.9+0.314 4.9+0.314 4.7+0.488
C10-1 3.4+1.17°¢ 4.9+0.317 4.9+0.317 4.2+0.638¢P
C10-2 1\3.8+0.638¢ 4.9+0.314 4.7+0.48~ 4.2+0.428CP
CT 3.8+0.918¢ 4.4+0.698 4.9+0.317 4.3+0.678¢P
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