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Figl. Schematic diagram of image capturing

Table 1 Camera settings for photography

Variables Value

Operation mode Manual
Flash Off

White balance Fluorescence H

Iso velocity 100
Aperture 4.5
Shutter speed Lﬂ
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Fig 3 Effect of coating on soluble solid content
during storage
(TL1:CMC1%+AAL, T2:CMC1%+AA2%,
T3:CMC1%+ AA3%, T4:CMC1,5%+AA1%,
T5:CMC1,5%+AA2%, T6:CMC1,5%+AA3%,
T7:CMC2%+AA1%, T8:CMC2%+AA2%,
T9:CMC2%+AA3%)

Vertical bars represent standard errors of means.
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Fig 2 Effect of coating on weight loss during storage
(TL1:CMC1%+AAL, T2:CMC1%+AA2%,
T3:CMC1%+ AA3%, T4:CMC1,5%+AA1%,
T5:CMC1,5%+AA2%, T6:CMC1,5%+AA3%,
T7:CMC2%+AA1%, T§:CMC2%+AA2%,
T9:CMC2%+AA3%)

Vertical bars represent standard errors of means.
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Fig 4 Effect of coating on firmness during storage
(T1:CMC1%+AA1, T2:CMC1%+AA2%,
T3:CMC1%+ AA3%, T4:CMC1,5%+AA1%,
T5:CMC1,5%+AA2%, T6:CMC1,5%+AA3%,
T7:CMC2%+AA1%, T8:CMC2%+AA2%,
T9:CMC2%+AA3%)

Vertical bars represent standard errors of means.
------- : Firmness of control sample at the end of
storage in this study (5.42N)
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Fig 5 Effect of coating on L*(brightness) during
storage
(T1:CMC1%+AA1, T2:CMC1%+AA2%,
T3:CMC1%+ AA3%, T4:CMC1,5%+AA1%,
T5:CMC1,5%+AA2%, T6:CMC1,5%+AA3%,
T7:CMC2%+AA1%, T8:CMC2%+AA2%,
T9:CMC2%+AA3%)
Vertical bars represent standard errors of means.
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Fig 6 Effect of coating on AE during storage
(T1:CMC1%+AA1, T2:CMC1%+AA2%,
T3:CMC1%+ AA3%, T4:CMC1,5%+AA1%,
T5:CMC1,5%+AA2%, T6:CMC1,5%+AA3%,
T7:CMC2%+AA1%, T8:CMC2%+AA2%,
T9:CMC2%+AA3%)

Vertical bars represent standard errors of means.
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Fig 7 Effect of coating on total bacteria count during
storage
(T1:CMC1%+AA1, T2:CMC1%+AA2%,
T3:CMC1%+ AA3%, T4:CMC1,5%+AA1%,
T5:CMC1,5%+AA2%, T6:CMC1,5%+AA3%,
T7:CMC2%+AA1%, T8:CMC2%+AA2%,
T9:CMC2%+AA3%)
Vertical bars represent standard errors of means.
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Fig 8 Effect of coating on yeast and mold count
during storage
(T1:CMC1%+AA1, T2:CMC1%+AA2%,
T3:CMC1%+ AA3%, T4:CMC1,5%+AA1%,
T5:CMC1,5%+AA2%, T6:CMC1,5%+AA3%,
T7:CMC2%+AA1%, T8:CMC2%+AA2%,
T9:CMC2%+AA3%)

Vertical bars represent standard errors of means.
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Fig 10 Effect of coating on texture during storage
(T1:CMC1%+AAl, T2:CMC1%+AA2%,
T3:CMC1%+ AA3%, T4:CMC1,5%+AA1%,
T5:CMC1,5%+AA2%, T6:CMC1,5%+AA3%,
T7:CMC2%+AA1%, T8:CMC2%+AA2%,
T9:CMC2%+AA3%)

Vertical bars represent standard errors of means.
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Fig 11 Effect of coating on overall acceptability
during storage
(T1:CMC1%+AAl, T2:CMC1%+AA2%,
T3:CMC1%+ AA3%, T4:CMC1,5%+AA1%,
T5:CMC1,5%+AA2%, T6:CMC1,5%+AA3%,
T7:CMC2%+AA1%, T8:CMC2%+AA2%,
T9:CMC2%+AA3%)
Vertical bars represent standard errors of means.
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Fig 9 Effect of coating on colour during storage
(T1:CMC1%+AAl1, T2:CMC1%+AA2%,
T3:CMC1%+ AA3%, T4:CMC1,5%+AA 1%,
T5:CMC1,5%+AA2%, T6:CMC1,5%+AA3%,
T7:CMC2%+AA1%, T8:CMC2%+AA2%,
T9:CMC2%+AA3%)
Vertical bars represent standard errors of means.
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Table 2 Effect of coating on sensory analyze during storage

Treatment Dy ! 4 8 12 15
Colour
Control 4.40£0.54  4.60£0.54™  2.60£0.54°  1.80+£0.44° 1.20+0.44¢
TI(CMC1%+AA1%) 420083  4.00£0.70°  3.40+£0.54™™  4.00+0.70™  2.40+0.89°
T2(CMC1%+AA2%)  4.20£0.83"  4.00£0.70°  320+0.44%  3.20£0.83%  2.40+0.89°
T3(CMC1%+AA3%)  3.80+£0.44°  400£0.70°  2.60£0.54°  2.80+044°  2.60+0.89™
T4(CMC1.5%+AA1%) 4.00+£0.00"  420+0.44™  3.60+0.89"  3.60+0.54*!  3.60+0.54°
T5(CMC1.5%+AA2%) 4.40£0.89™  4.40+£0.54™  420£0.44"  420:044™  3.60+£0.54"
T6(CMC1 5%+AA3%)  4.60£0.54  4.60£0.54"  3.80+0.44™  4.00+1.00™  3.60+0.54°
T7(CMC2%+AA1%)  480£0.44°  500£0.00° 420044  4.80+044"  3.40+0.54"
T8(CMC2%+AA2%)  4.80+£0.44"  500£0.00°  420+0.83"  4.00+0.70™  3.80+0.44°
TY(CMC2%+AA3%)  4.80+£0.44"  4.80+£0.44™  400£1.00°  4.60+0.54°  4.00+0.00
Texture
Control 420+0.83"  480+0.44°  3.80:044°  260+089°  2.60+0.54°
TI(CMC1%+AA1%)  4.60£0.54*  4.60+0.89°  440+0.54™ 4204044  3.40+0.54
T2(CMC1%+AA2%)  440+£0.89"  4.60+0.89"°  4.80+0.44>  3.80+0.83  3.80+1.09°
T3(CMC1%+AA3%)  3.60+1.14*  4.60+0.89"°  4.40+0.54™  3.00£0.70  4.00+0.70°
T4(CMC1.5%+AA1%)  420£0.83*  440+0.54°  440+0.54®  3.80+0.83  4.00+0.00°
T5(CMC1.5%+AA2%) 420£0.83°  4.80+044°  420+044™  400£0.70®  3.80+0.44"
T6(CMC1.5%+AA3%) 440£0.89°  4.80+044°  400+0.70®  4.40+0.89°  3.40+0.54"
T7(CMC2%+AA1%)  420£1.09°  5.00£0.00°  4.40+0.54®  4.60+089°  4.00+0.70°
T8(CMC2%+AA2%)  420£1.09"  5.00+0.00°  4.00+0.70®  4.20+0.44° 3.80+0.44°
TY(CMC2%+AA3%)  440£0.89°  5.00£0.00°  4.00£0.70®  4.00£0.00®  4.00+0.70°
Overall acceptability
Control 4.40+0.54"  4.60£0.54"  320+044°  2.00+0.70° 1.60+£0.54°
TI(CMC1%+AA1%)  4.40£0.89"  440+0.89°  3.80£0.44"  420£0.44  3.00+0.70%
T2(CMC1%+AA2%)  420£1.09®  420+0.83"  3.60+0.54™™  3.60:+0.89" 2.80+0.83¢
T3(CMC1%+AA3%)  3.20+1.30°  420+0.83*  340+0.54*  320+0.44™  3.20+0.83"
T4(CMC1.5%+AA1%) 3.80+1.09"°  420+044*  3.80+0.83"™  4.00£0.70®  3.60+0.54*"¢
T5(CMC1.5%+AA2%) 3.80£1.09"  4.60+0.54°  4.00£0.00®  4.00+0.70°  3.80+0.44"™
T6(CMC1.5%+AA3%) 4.20+0.83%"  4.60+0.54*  3.80+0.44™™  420+0.83%"  3.80+0.44™™
T7(CMC2%+AA1%)  480+£0.44°  4.80+044°  420£044°  4.40+089°  3.60+0.54"
T8(CMC2%+AA2%)  4.40+0.89™  4.80+0.44°  400£0.70  420£0.44™  4.00+0.70®
TY(CMC2%+AA3%)  4.40+0.54™  500£0.00°  3.80£0.44™™  4.60+0.54°  4.20+0.44°

Means in the same column with different letters are significantly different (p<0.05)
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In recent years, edible coatings have been extensively used for extension shelf life of fruits and
vegetables. In this research, the effect of washing with citric acid (1%w/v) followed by coating with
different concentrations of carboxymethyl cellulose (CMC;1, 1.5 and 2% (w/v)) in combination with
ascorbic acid (AA; 1, 2 and 3% (w/v)) on postharvest quality of button mushrooms when stored at 4°C for
up to 15 days was studied. After treatment, mushrooms weight loss, soluble solid content, firmness, color,
microbial and sensory quality were evaluated at 1, 4, 8, 12 and 15 days of storage. The result indicated
that coating reduced weight loss and delayed changes of soluble solid content and color compared to
uncoated control mushroom. Coatings had not remarkable effect on firmness of mushrooms. Sensory
evaluation showed that the shelf life of mushrooms increased from 8 to 15 days. Washing with citric acid
reduced total bacteria, yeast and mold counts. Among different coatings the combination of CMC 2% and
AA 3% was more effective.

Key words: Button mushroom, Edible coating, Carboxymethyl cellulose, Shelf life, Natural polymers
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