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Fig 1. Schematic of the imaging platform
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Table 1. Analysis of variance for the effect of gamma irradiation dose, type of packaging and storage time on quality indicators of

mushrooms
Ol o (1Sleo
Mean of squares a o
Lrppsly ol Slge PH S b3 O Oyt golo
i i i S Sources of variation
L* index Firmness (TSS) Jsl Cap diameter jpryes
Mass reduction
503.48"* 0.38*" 1 0.017** 0.43* 45.33"* 3 SPOF R 5
Irradiation dose
4320** 16.77° 3.10% 0.084** 0.18** 315.60™* 1 JERCC
Packaging
2492 4% 9.23** 14.74% 0.599** 6.69%* 987.09%* 4 obe;
Time
7.62%° 0.07 ™ 0.116" 0.005* 0.07** 055" 3 Wy x5
dosexpackaging
32210 1.39* 1.06* 0.007** 0.03* 64.43* 4 Olejxatog
timexpackaging
40.71% 011" 0.17** 0.084* 117* 8.25% 12 Slesxs
timexdose
467%° 0.087 ™ 0.089% 0.002°* 0.013" 0.29% 12 Slegraiascss

dosexpackagingxtime

1Y 570 Jlaimt mdaws 1o 051 IS foe 5 (5,10 (gire pas ol 5 4y i g 2 NS
ns, * and ** non-significant and significant at 5% and 1% levels, respectively
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Table 2. Comparison of the average gamma irradiation dose and storage time on quality indicators of mushrooms

e H z o .. S (.-
L* sl Sls Slgo p S’ 4lad = ol 9 30 619 oy
L* index Cap diameter Mass reduction Irradiation Storage time
TSS (%) Jelxo
) J (mm) (%) dose

90.00° 6.05° 6.20 40.00° 0.00° 0

90.83° 6.05° 6.15 40.00° 0.00° 1

90.16° 5.90° 6.17 40.00° 0.00° 2 1

89.50° 5.90° 6.17 40.00° 0.00° 3

78.00°¢ 5.75%® 6.53° 40.26° 3.12% 0

85.50% 6.03° 6.26' 39.92% 2.92% 1

82.66™ 6.00° 6.34%" 39.88% 2.85% 2 5
79.50% 5.93° 6.37 39.88% 3.12% 3

71.66% 5.40° 6.67° 40.67° 8.57% 0

81.00% 5.90° 6.50¢ 39.80° 5.95% 1

77.50%% 5.80° 6.57° 39.47° 5.93% 2 10
74.50%%f 5.41° 6.61™ 39.29" 7.10° 3

61.00" 4.43% 6.30" 38.51' 14.97% 0

75.33%f 5.05° 6.64%® 39.62° 10.22% 1

73,507 5.00° 6.64 39.34" 10.27% 2 15
68.00°%" 4.70% 6.45° 39.20' 12.40% 3

56.00' 355 6.26' 38.18™ 19.24" 0

71.00%% 4.25° 6.52° 39.30" 13.84% 1

67.00%" 4.20° 6.50% 39.00° 13.90% 2 20
62.009" 3.80° 6.39" 38.85% 15.92¢ 3

ol I3 g T Jlain] w53 5SSl g05] ubo Cglie gy (hyls (sl Silio (s Coglis gty o
*Non-consecutive letters in each column indicate a significant difference at the 5% level
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Table 3. Comparison of the average type of packaging and storage time on quality indicators of mushrooms

Lrpasly  (N) ki dols 3lge i SaMS o o Bl Al g 6 b
L* index Firmness Cap diameter Mass reduction Type of Storage time
TSS Jeloo
J (mm) (%) packaging
(%)
89.58% 6.40° 6.05° 6.17 40.00° 0.00° PE
90.66° 6.422 5.80° 6.17° 40.00° 0.00° NC 1
76.50 5.74° 5.93% 6.33° 39.98° 3.34° PE
86.33° 6.23% 5.92% 6.42% 39.99% 2.66° NC 5
69.58 5.09° 5.32° 6.57° 39.75% 7.98¢ PE
82.75° 6.07° 5.93% 6.60° 39.87° 5.80° NC 10
62.00° 453" 4.46° 6.48™ 39.09% 14.91f PE
76.91¢ 5.73° 5.12¢ 6.53% 39.24° 9.02¢ NC 15
53.50¢ 437" 3.65¢ 6.38% 38.77¢ 19.46° PE
74.50 5.40¢ 4.25f 6.46" 38.90% 11.99° NC 20

sl I3 gime 70 Jlass! gaw )3 5SSl oygejl o ciglite g (gl (glaypuSilho o Coglis o ygiar i
*Non-consecutive letters in each column indicate a significant difference at the 5% level
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Fig 2. Effect of gamma irradiation dose, type of packaging and storage time on mass reduction of mushrooms
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Fig 3. Effect of gamma irradiation dose, type of packaging and storage time on cap diameter of mushrooms
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Fig 4. The samples of mushrooms on the 20th day of storage in nanocomposite packaging: a) OkGy b) 3kGy c) 2kGy d) 1kGy
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Abstract
This study was conducted to evaluate the influence of gamma irradiation doses and type of packaging materials
on the shelf life of edible button mushroom (Agaricus bisporus). To do so, the fresh mushrooms were packed in

two different packages: (polyethylene and nanocomposite) and immediately irradiated (0, 1, 2 and 3 kGy) then
stored (2-3°C). The effect of these parameters on some qualitative characteristics of mushrooms (mass
reduction , cap diameter, pH, total soluble solids, firmness, and L" index) during storage (1, 5, 10, 15 and 20
days after irradiation) was evaluated. Our findings showed that the mutual interaction of irradiation dose and
packaging material, also irradiation dose and storage time were significant (p<0.01) in all measured properties
except firmness. It can be concluded that using proper doses of irradiation (1-2 kGy) and appropriate packaging
material (nanocomposite) could significantly increase the shelf life of edible button mushrooms for 20 days.
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