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Table 1. ANOVA results of the effects of calcium lactate, sodium alginate and storage time, and their interaction on studied
parameters of button mushrooms (Agaricus bisporus)

Mean of square

Source of variance Bacterial Browning Marketability Weight loss Firmness Total soluble Ca Na
population index solid
Storage Time (ST) * wk wk ok * ok *ok - -
Calcium Lactate (CaL) ok ok ok ok ns * *ok ns
Alginate (Al) sk skk skk ns kK % kok kk
ST X CaL skk ns skk % % sk . .
ST x Al *% *% *% k% %k * . .
CaL x Al Hk ok ok Hk * ns #k ns
ST x CalL x Al %k ok ok ok ns ns . .
CV% 7.8 13.76 12.1 23.26 10.42 7.08 4.9 15.02

##% ,%and ns represent significance at the 0.01 and 0.05 levels and non-significance respectively
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Fig 1. Effect of sodium alginate (Al) and calcium lactate (CaL) on weight loss of button mushrooms
during 21 days of cold storage. Means (+ standard error) with the same letter are not significantly
different by duncan’s test (p <0.05).
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Fig 2. Effect of sodium alginate (Al) and calcium lactate (CaL) on browning index of button
mushrooms during 21 days of cold storage. Means (+ standard error) with the same letter are not
significantly different by duncan’s test (p <0.05).
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Fig 3. Effect of sodium alginate (Al) and calcium lactate (CaL) on marketability of button mushrooms
during 21 days of cold storage. Means (+ standard error) with the same letter are not significantly

Bacterial population (logCFU/gr)

different by duncan’s test (p <0.05).

3.5

mLCa-0% mLCa-0.5%

2.5

Al-0% Al-0.5% Al-1% Al-0% Al-0.5% Al-1% | Al-0% Al-0.5% Al-1%
0 7 14

Storage time (day)

a a aa
ab a a2
C
. T C
C Tc

2 d d
1.5 c

1
0.5

ff ff ff
0

Al-0% Al-0.5% Al-1%

21

Fig 4. Effect of sodium alginate (Al) and calcium lactate (CaL) on bacterial population of button
mushrooms during 21 days of cold storage. Means (+ standard error) with the same letter are not

significantly different by duncan’s test (p <0.05)..
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Image 1. Samples showing the effect of calcium lactate (CaL) and sodium alginate (Al) treatments on the appearance quality of button mushrooms.
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(£ standard error) with the same letter are not significantly different by duncan’s test (p <0.05).
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Fig 7. Interaction effect between calcium lactate (Cal) and sodium alginate (Al) on the calcium
content of button mushrooms. Means (+ standard error) with the same letter are not significantly
different by duncan’s test (p < 0.05).
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Fig 8. The effect of sodium alginate (Al) on the Na content of button mushrooms. Means (+ standard
(error) with the same letter are not significantly different by duncan’s test (p <0.05).
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This study aimed to improve the shelf life and maintain the quality of
edible button mushrooms (4garicus bisporus) through edible coating
treatments. A factorial experiment was conducted in a completely
randomized design with three replications, involving sodium alginate
(0, 0.5, and 1%), calcium lactate (0 and 0.5%), and storage durations
(0,7, 14, and 21 days). After applying the treatments, the mushrooms
were packaged in cellophane and stored at 4°C. Microbiological,
physicochemical, and sensory parameters were evaluated. The results
showed that the combined treatment of 0.5% sodium alginate and
0.5% calcium lactate significantly maintained the quality of the
mushrooms, reducing weight loss by 50%, inhibiting browning by
38%, decreasing bacterial growth by 38%, preserving optimal texture
firmness, and reducing fluctuations in soluble solids compared to the
control. Additionally, this treatment significantly preserved the
sensory characteristics of the mushrooms. In contrast, the treatment
with 1% sodium alginate and 0.5% calcium lactate, despite increasing
calcium content to 0.76 mg/g dry weight, showed weaker
performance in controlling browning and maintaining sensory
attributes. Single treatments were also effective in some parameters
but were less effective than the combined treatment in preventing
quality deterioration. In conclusion, the simultaneous use of 0.5%
sodium alginate and 0.5% calcium lactate is recommended as an
effective method to extend the shelf life and preserve the quality of
edible button mushroom.
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