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Table 1- Analysis of variance of studied characteristics of button mushroom during storage

Mean of squares

Source of variation fDrgggg‘“:nOf YVeight Firmness Total microbial Soluble solid oH
0SS count content

Treatment 8 15.57* 0.73 * 9051.92 * 11.59* 0.13 *

Error 72 1.74 0.01 367.56 0.69 0.01

Coefficient of variation 16.68 12.27 18.07 8.98 1.75

* Significant at 0.01 level
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Figure 1- Weight loss of button mushroom samples
during 12 days of storage at 4 °C
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Figure 2- Firmness of the button mushroom samples
during 12 days of storage at 4 °C
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Figure 4- Soluble solids content of button mushroom
samples during 12 days of storage at 4 °C
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during 12 days of storage at 4 °C
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Introduction: White edible button mushroom (Agaricus bisporus) is one of the most sensitive
postharvest agricultural products physiologically. Poor management and high humidity of freshly
harvested horticultural products have reduced their shelf life and thus increased biowastes, so
increasing the shelf life of fruits and vegetables to reduce waste is one of the essential goals of
postharvest management. The shelf life of button mushrooms with minimal processing is between
two and four days at average ambient temperature due to enzymatic browning. A method in increasing
the storage of edible mushrooms is using power ultrasonic washing along with other treatments.
Ultrasonics is one of the practical methods of non-contact washing of vegetables and fruits with
sensitive textures. Ultrasound pretreatment involves immersing the fruit in distilled water or aqueous
solution and applying the ultrasound simultaneously. Ultrasound causes a series of rapid contractions
and intermittent expansions. The objective of this study was to investigate the effects of using power
ultrasound alone and in combination with other treatments such as hydrogen peroxide and ozone on
improving the postharvest characteristics of edible mushrooms.

Material and methods: The mushrooms purchased were relatively the same size without physical
damage or disease symptoms. A 100-W Unident Geneve ultrasonic bath machine with a 20 to 35 kHz
frequency was used to create ultrasonic waves. The application time of ultrasound was 4 and 6 min
at a constant temperature of 20 °C. The ARDA Ozone Plus series ozone generator, with a 200 mg/h
ozone production capacity, was used to produce ozone. The effects of various treatments were
investigated on increasing the storage of edible mushrooms, i.e., weight loss, pH, stiffness, total
soluble solids, and microbial load.

Results and discussion: Weight loss percentage is an essential factor in quality assessment in fruits
and vegetables. During the storage period, the lower the moisture release rate, the smaller this factor
becomes, indicating the moisture retention in the sample and its quality stability. There was an
increasing trend in weight loss of samples so that the amount of weight loss in the control sample was
significantly higher than the samples treated by ultrasound. As the amount of maturation due to cell
disintegration increased, the firmness of the fruit tissue also decreased. Tissue loss is the most
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significant change during the storage period of fruits and vegetables, being dependent on the rate of
metabolic changes and water. The reason for the increase in stiffness again at the final days of storage
was that the samples started to lose their water gradually. Obviously, this leads to an increase in their
stiffness. Changes in the texture of the mushroom cap are an essential criterion for determining the
quality, amount of metabolic changes, and amount of water in its texture. Decreased strength and
softening in the cap tissue are related to the activity of microorganisms and enzyme production.
Bacteria with enzymatic activity on the mushroom cause the interstitial material in the mushroom cap
to break down and lead to cell destruction, resulting in the loss of tissue and shrinkage. At the end of
the twelfth day of storage, the lowest stiffness was related to the ultrasonic treatment for 4 min, while
the highest stiffness was observed for washing with distilled water for 4 min, indicating its remarkable
drought. The reason for the decrease in stiffness during the storage period might be due to either the
breakdown of enzymes, water depletion, or degradation of pectic substances in the fruit. The results
showed that the combination of sonication and hydrogen peroxide had a high performance in terms
of microbial load control compared to the control and other treatments. The microbial load of the
samples undergone the ultrasonic treatment with hydrogen peroxide for 6 min increased from 61
CFU/g on the first day of storage to 87.5 CFU/g on the twelfth day.

Conclusion: Ultrasonic washing of agricultural products increases their shelf life. This study shows
that the mushroom samples washed with sonication and hydrogen peroxide had a high performance
in terms of microbial population control compared to the control and other treatments. According to
the studied treatments and traits, the ultrasonic treatment with hydrogen peroxide for 6 min resulted
in the best performance in increasing the shelf life of the edible mushroom.

Keywords: edible mushrooms, hydrogen peroxide, power ultrasound, storage



