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ABSTRACT ARTICLE INFO  

This study aimed to improve the shelf life and maintain the 

quality of edible button mushrooms (Agaricus 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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1- Introduction 
The button mushroom (Agaricus bisporus 

L.) is one of the major sources of plant-based 

protein worldwide and has been commercially 

cultivated and consumed for centuries due to its 

high nutritional quality and unique functional 

properties [1]. This mushroom contains 

numerous bioactive compounds with 

anti-inflammatory, anticancer, antimicrobial, 

antidiabetic, antioxidant, and antiviral activities 

[2]. Additionally, mushrooms are rich in 

secondary metabolites such as phenolic 

compounds, terpenes, steroids, and bioactive 

polysaccharides such as β-glucans, dietary 

fibers, ergosterol, and various vitamins 

including B1, B2, C, and folate [3, 4]. 

Postharvest visual quality of mushrooms is 

a primary determinant of their marketability 

and pricing. Unlike many vegetables, 

mushrooms lack a thick protective cuticle, 

which makes them highly susceptible to 

physical damage, microbial contamination, 

moisture loss, and intense metabolic activity. 

These characteristics lead to high perishability, 

enzymatic browning, moisture loss, and 

accelerated senescence of the mushrooms [5]. 

The browning mechanism is largely attributed 

to enzymatic and bacterial activity [6]. 

Mushrooms are easily contaminated by 

microorganisms such as Pseudomonas 

mesophilic, Campylobacter jejuni, Listeria 

monocytogenes, Escherichia coli, and 

Salmonella species [7, 8]. Therefore, 

developing effective methods to extend the 

shelf life of mushrooms, with an emphasis on 

controlling enzymatic browning and 

suppressing bacterial factors, is of great 

importance in the mushroom production 

industry. 

Various techniques have been investigated 

to maintain postharvest quality of mushrooms, 

including nanocomposite packaging [9], 

bioactive and edible coatings [10, 11], 

application of hydrogen peroxide [12], citric 

acid [5], methyl jasmonate [13], 

4-methoxycinnamic acid [14], modified 

atmosphere packaging [15, 16], cold storage 

[17, 18], and high carbon dioxide environments 

in packaging [19]. Despite relative successes, 

these methods may result in drawbacks such as 

reduced nutritional value, undesirable color 

changes, textural degradation, secondary 

contamination, and sensory quality 

deterioration, and may not be economically 

feasible for small-scale producers [20]. 

Edible coatings and films, as cost-effective 

and more practical approaches, have been 

widely applied in food packaging and typically 

contain antimicrobial agents to prevent 

bacterial and fungal spoilage. These coatings 

are considered part of the product and 

contribute to preserving visual quality and 

enhancing consumer appeal [21, 22]. Sodium 

alginate, a linear polysaccharide extracted from 

brown algae of the Phaeophyceae family, is 

recognized as a promising candidate for food 

coating due to its favorable cost, 

biodegradability, non-toxicity, and ability to 

form stable gels in the presence of divalent 

metal cations such as calcium [23, 24, 25, 26]. 

Calcium plays a vital role in regulating 

physiological processes and maintaining 

postharvest quality of fruits and vegetables. 

This element can delay cell wall degradation, 

increase tissue firmness, and enhance resistance 

against pathogens by inactivating degradative 

enzymes and preserving cell membrane 

integrity [27, 28, 29]. Various calcium salts 

including calcium lactate, calcium chloride, and 

calcium gluconate have been applied in 

postharvest studies [30, 31, 32]. Although 

calcium chloride is widely used, its undesirable 

bitter taste limits its application, whereas 

calcium lactate, due to its lack of unfavorable 

taste and improvement of textural properties, is 

considered a suitable alternative [31, 33]. 

In this study, the combined effect of an 

edible sodium alginate coating and calcium 

lactate on extending shelf life and maintaining 

the visual quality of button mushrooms after 

harvest was investigated. 

 

2- Materials and Methods 

2.1. Mushroom Samples and Treatment 

Applications 

This study was conducted in 2021 in the 

Postharvest Physiology and Technology 

Laboratory, Faculty of Agriculture, Shahed 

University. Button mushroom samples with 

closed caps and uniform diameters of 40 mm 

were obtained from a commercial producer 

located in Eslamshahr and transported to the 

laboratory at approximately 10 °C. The 



Iranian journal of food science and industry                                Number 172, Volume 23, July2026 

 

180 
 

mushrooms were divided into six treatment 

groups (each group containing 144 mushrooms) 

and treated as follows: 

Group 1: Distilled water as the control. 

Group 2: Sodium alginate at 0.5% (Al‑0.5). 

Group 3: Sodium alginate at 1% (Al‑1). 

Group 4: Calcium lactate at 0.5% (CaL‑0.5). 

Group 5: Sodium alginate 0.5% + Calcium 

lactate 0.5% (Al‑0.5 + CaL‑0.5). 

Group 6: Sodium alginate 1% + Calcium lactate 

0.5% (Al‑1 + CaL‑0.5). 

To prepare the solutions, the required 

amounts of sodium alginate (10 g and 20 g for 

the 0.5% and 1% w/v solutions, respectively) 

and calcium lactate (10 g for the 0.5% w/v 

solution) were weighed and dissolved in two 

liters of distilled water. For the combined 

treatments, the sodium alginate solution was 

prepared first and then the calcium lactate 

solution was added to it. Mushrooms in each 

treatment were immersed in the prepared 

solutions for two minutes and then dried at 

room temperature. 

The treated samples were packaged in 

polyethylene containers (each containing 12 

mushrooms) and covered with cling film. They 

were then stored at 4 °C, and on days 0, 7, 14, 

and 21 of storage, three packages from each 

treatment group were evaluated as three 

replicates. 

2.2. Evaluated Traits 

To calculate the percentage of weight loss, 

packages were weighed before storage as the 

initial weight and after the storage period on 

days 7, 14, and 21 as the final weight using a 

digital balance (AND, Japan) with an accuracy 

of 0.01 g. The percentage of weight loss was 

calculated using the following formula: 

Weight Loss (%) = (Initial Weight - Final Weight) / 

Initial Weight × 100 

Color attributes L*, a*, and b* were 

measured at three random points on the cap of 

each mushroom using a colorimeter (TEST 

model, Taiwan). The browning index (BI) was 

calculated using the following formula based on 

L*, a*, b* values: 

BI=
𝟏𝟎𝟎(𝐗−𝟎.𝟑𝟏)

𝐎.𝟏𝟕
 

X=
(𝟏.𝟕𝟓 ×𝑳∗)+𝒂∗

(𝟓.𝟔𝟒𝟓×𝑳∗)+𝒂∗−(𝟎.𝟑𝟎𝟏𝟐×𝒃∗)
 

The mushrooms’ marketability was 

evaluated visually by three trained panelists on 

a scale from 0 to 3 (0 = lowest marketability; 

3 = highest marketability). The marketability 

index was calculated using the following 

formula: 

Marketability = (∑(Marketability Score × 

Number of Samples at Each Score)) / (3 × Total 

Number of Samples per Package)) 

Four mushrooms from each package were 

randomly selected, and cap firmness was 

measured using a handheld texture analyzer (FT

‑011) with a 4 mm diameter probe. Total 

soluble solids were measured using a 

refractometer (VBR80, Italy) [34]. 

The bacterial population was evaluated 

following the method described by Guan [35] 

using nutrient agar (2.8%). One gram of sample 

was aseptically taken from the surface of 

mushrooms in each package with a sterile 

scalpel and homogenized in 100 mL of sterile 

distilled water using an electric homogenizer. 

Serial dilutions of the homogenate were 

prepared from 10⁻¹ to 10⁻⁴. A volume of 

100 µL from each dilution was spread onto 

nutrient agar plates, which were then incubated 

at 25 °C in a growth chamber for 24 hours. 

After incubation, colonies were counted using a 

colony counter, and bacterial counts were 

expressed as log CFU per gram of fresh weight. 

To determine calcium and sodium content, 

several mushrooms were randomly selected 

from each package, dried in an oven at 65 °C, 

ground, and finally passed through a 40‑mesh 

sieve. Two grams of the ground samples were 

placed in an electric furnace at 550 °C until 

ashing. The ashes were dissolved in 2 M HCl, 

then filtered and brought to a final volume of 

50 mL with distilled water. Calcium and 

sodium contents were determined using a flame 

photometer (Flame Photometer model: PTFP‑
5), and the amounts of sodium and calcium 

were expressed as milligrams per gram of dry 

weight [36]. 

2.3 Experimental Design and Statistical 

Analysis 

The experiment was conducted as a 

three-factor factorial in a completely 

randomized design with three replications. The 

first factor was the sodium alginate edible 

coating treatment (at three concentrations: 0, 

0.5, and 1%), the second factor was the calcium 
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lactate treatment (at two concentrations: 0 and 

0.5%), and the third factor was the evaluation 

times (at three times: 7, 14, and 21 days). 

Collected data were checked for normality, and 

analysis of variance (ANOVA) was performed 

using SAS software (version 9.4). Duncan’s 

multiple range test at a 5% probability level was 

used to compare differences between means. 

 

3- Results 

The results of the analysis of variance of the 

experiment on the effect of combining sodium 

alginate edible coating with calcium lactate on 

the shelf life of button mushrooms during 

21 days of cold storage are presented in Table 1 . 
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studied parameters of  Table 1. ANOVA results of the effects of calcium lactate, sodium alginate and storage time, and their interaction on

button mushrooms (Agaricus bisporus) 

 

 Mean of square  

Na Ca 
Total soluble 

solid 
Firmness Weight loss Marketability 

Browning 

index 

Bacterial 

population 
Source of variance 

-- -- ** ** ** ** ** * Storage Time (ST) 

ns ** * ns ** ** ** ** Calcium Lactate (CaL) 

** ** * ** ns ** ** ** Alginate (Al) 

-- -- ** * * ** ns ** ST × CaL 

-- -- * ** ** ** ** ** ST × Al 

ns ** ns * ** ** ** ** CaL × Al 

-- -- ns ns ** ** ** ** ST × CaL × Al 

15.02 4.9 7.08 10.42 23.26 12.1 13.76 7.8 CV% 

 ** ,*and ns represent significance at the 0.01 and 0.05 levels and non-significance respectively 
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3.1. Weight Loss 

The results showed that in all treatments, the 

percentage of weight loss increased over time. 

The highest weight loss throughout the 

experimental period was observed in the control 

treatment (water). The calcium lactate 

treatment alone (without sodium alginate) 

significantly controlled weight loss compared 

to the control samples. Also, the use of sodium 

alginate without calcium lactate effectively 

prevented weight loss. However, the 

combination of sodium alginate and calcium 

lactate was the most effective treatment in 

controlling weight loss; the lowest percentage 

of weight loss was observed in the Al‑

0.5 + CaL‑0.5 and Al‑1 + CaL‑0.5 treatments. 

These treatments had approximately 50 % less 

weight loss compared to the control samples 

(Figure 1).  

3.2. Browning Index 

The study of changes in the browning index 

(Figure 2) showed that this process began on the 

seventh day of the experiment in all samples 

and continued to increase until the end of the 21

‑day period. Among them, the control samples 

(treated with distilled water) showed the highest 

degree of browning throughout the 

experimental period. Both the calcium lactate 

and the sodium alginate treatments alone were 

able to reduce the severity of browning 

compared to the control 

In the end, on day 21, the combined 

treatment (Al‑0.5 + CaL‑0.5) had the lowest 

browning index, which was 38 % lower than the 

control. However, this combined treatment did 

not show a statistically significant difference 

compared with the Al‑0.5 treatment . 
3.3. Marketability 

The results of the marketability evaluation 

showed that on the seventh day of the 

experiment, none of the treatments containing 

Al, CaL, or the combination of the two showed 

a significant decrease in marketability 

compared with the beginning of the experiment, 

whereas the control samples experienced a 

noticeable decrease. Over time, all treated 

samples showed a gradual but significant 

decrease in marketability, with the lowest 

marketability observed in the control samples. 

Among these, the CaL‑0.5, Al‑0.5, and their 

combined treatments effectively prevented the 

reduction in marketability, with the greatest 

protective effect observed for the combined 

Al‑0.5 + CaL‑0.5 treatment. Although the 

Al‑1 treatment alone did not show a 

statistically significant difference from the 

control on day 21, when combined with 

CaL‑0.5 it demonstrated a notable protective 

effect in maintaining the marketability of the 

mushrooms (Figure 3 and Image 1). 
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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). 

 
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). 

3.4. Bacterial Population 

The results of this study showed that in 

mushrooms treated with distilled water (control 

group), the bacterial population remained at a 

high level from the beginning of the experiment 

and this trend was maintained until the end of 

the 21‑day period. In the groups treated with 

sodium alginate alone (Al‑0.5 and Al‑1), 

although a relative decrease in bacterial 

population was observed in the early stages of 

the experiment, no significant difference was 

seen compared to the control group at the end 

of the period. The calcium lactate treatment 

alone (CaL‑0.5) also initially caused a 

noticeable reduction in bacterial population, but 

this effect decreased over time and ultimately 

did not show a statistically significant 

difference compared to the control group. In 

contrast, the combined treatment 

Al‑0.5 + CaL‑0.5 consistently maintained the 

lowest bacterial population throughout the 

experiment and on the final day of the study 

showed a 38 % reduction compared to the 

control group. Notably, the combined treatment 

with the higher sodium alginate concentration 

(Al‑1 + CaL‑0.5), although effective, was not 

as effective as the combined treatment with the 

lower sodium alginate concentration (Figure 4). 

3.5. Firmness 

The results of the interaction between 

sodium alginate treatments and time, and also 

between calcium lactate treatments and time, 

showed that on the seventh day, tissue firmness 

increased compared to day zero and then 

decreased as the experiment continued, such 

that mushrooms treated with CaL‑0.5 on the 

seventh day showed higher firmness than 

samples without calcium, but no significant 

differences were observed at other times. The 

Al‑0.5 treatment showed the least changes in 

firmness throughout the experiment and at the 

end of the period retained higher tissue firmness 

compared to the control and the Al‑1 treatment, 

while the greatest fluctuations in firmness were 

observed in the control group. The investigation 

of the interaction effects of sodium alginate and 

calcium lactate treatments showed that the 

combined Al‑0.5 + CaL‑0.5 treatment 

produced the highest firmness, whereas the 

lowest firmness belonged to the Al‑1 + CaL‑
0.5 treatment (Figure 5). 
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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 

different by duncan’s test (p ≤ 0.05). 

 

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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Fig 5. Interaction effects between calcium lactate (CaL) and storage time (5-A), between 

sodium alginate (Al) and storage time (5-B), and between sodium alginate and calcium lactate (5-

C) on the firmness 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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3.6. Total Soluble Solids (TSS) 

The results showed that the interaction 

between sodium alginate treatment and 

evaluation time, and also between calcium 

lactate treatment and evaluation time, led to a 

gradual decrease in TSS during the 

experiment. Samples treated with CaL‑0.5 

had higher TSS compared to samples without 

calcium. Additionally, samples treated with 

Al‑0.5 showed smaller fluctuations in TSS, 

whereas the Al‑1 and control samples showed 

greater decreases, which were not statistically 

different from each other (Figure 6). 

 

 

 
 

Fig 6. Interaction effects between calcium lactate (CaL) and storage time (6-A), and between 

sodium alginate (Al) and storage time (6-B) on the total soluble solids 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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The results of the study showed that the 
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with sodium alginate had a notable synergistic 

effect, such that the combination 

CaL‑0.5 + Al‑1 resulted in the greatest 

increase in calcium (with a value of 

0.76 mg g⁻¹ dry weight) and performed better 

than the combination CaL‑0.5 + Al‑0.5 

(Figure 7). The results showed that the highest 

sodium content in mushrooms was observed 

in the samples treated with Al‑1 (0.12 mg g⁻¹ 

dry weight). The Al‑0.5 samples also had 

higher sodium content compared with the 

samples without sodium alginate treatment 

(Figure 8) . 

 

 

 
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). 

 

 
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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leads to significant weight loss after harvest 

[5, 23]. This phenomenon, which is part of the 

natural senescence process, directly affects 

product quality and marketability [20]. In this 

regard, the use of edible coatings, particularly 

formulations containing calcium and sodium 

alginate, has been proposed as an effective 

strategy to improve quality and extend shelf 

life. 

Calcium, by playing a role in strengthening 

the structure of the cell wall and membrane, 

prevents the leakage of ions and cellular 

materials and, by reducing the rates of 

respiration and transpiration, delays the 

senescence process [28, 31]. In addition, 

various studies have shown that these positive 

effects are not limited to button mushrooms 

but have also been observed in other 

horticultural products such as strawberries and 

peaches [37, 38]. On the other hand, alginate 

coatings, despite lacking lipids, are able to 

partially prevent product weight loss. 

However, due to the hydrophilic and 

hygroscopic nature of alginates, their 

performance as a moisture barrier in products 

with high water activity, such as mushrooms, 

is limited [26, 39]. Therefore, the combined 

use of sodium alginate and calcium can 

improve the protective performance of these 

coatings as a synergistic approach. 

One of the important quality indices in 

button mushrooms is the white color of the 

cap, the loss of which due to browning greatly 

reduces product marketability [20, 34, 36]. 

Browning occurs as a result of the activity of 

polyphenol oxidase (PPO) family enzymes, 

especially tyrosinase, which leads to the 

oxidation of phenolic compounds and the 

production of melanin pigments [40]. 

Calcium, by maintaining cell membrane 

integrity and preventing the efflux of phenolic 

compounds, and also by inhibiting PPO 

activity, plays an effective role in reducing 

browning [41]. In addition, sodium alginate 

coating, by reducing oxygen permeability into 

the tissue, limits the activity of oxidative 

enzymes [39]. 

Compared with fruits, button mushrooms 

lack a pectic layer and their tissue is exposed 

to more rapid softening. This process is 

particularly influenced by the activity of 

microbial and endogenous autolytic enzymes 

that degrade the cell wall and lead to a 

reduction in turgidity due to water loss [20]. 

Calcium treatment, by creating cross-links 

between carboxyl groups in the cell wall, 

increases tissue firmness and resistance to 

destructive enzymes [29]. Alginate coating 

also helps delay senescence and maintain 

tissue firmness by reducing the rate of cellular 

metabolism [25]. 

From a microbial perspective, button 

mushrooms are strongly affected by bacterial 

pathogens, especially Pseudomonas tolaasii, 

which secretes the toxin tolaasin causing 

membrane disruption and enzymatic 

browning [5]. The use of calcium, particularly 

in the form of calcium lactate, can inhibit the 

growth of these bacteria by strengthening the 

cell wall and also through the antibacterial 

properties of organic acids; these acids, after 

entering the bacterial cell, change the internal 

pH, cause damage to DNA and RNA, disrupt 

energy metabolism, and degrade bacterial 

protein structures [36, 42]. 

In addition, alginate coatings can be used 

as carriers of active substances including 

antibacterial and antioxidant compounds [39]. 

The effectiveness of these coatings can 

depend on the concentration used, such that in 

some studies higher concentrations (e.g., 2 %) 

and in others lower concentrations (0.5 % to 

1 %) have shown more favorable results, a 

difference that is likely related to the tissue 

type and physiological characteristics of the 

product under study. 

The combination of calcium and sodium 

alginate has been introduced as the most 

effective treatment for controlling weight loss, 

browning, softening, and microbial growth in 

button mushrooms. These effects are due to 

the synergy between the physical and 

chemical properties of alginate as a protective 

barrier and the biological and antibacterial 



Hadi Zarini et al                              Combined use of sodium alginate and … 

191 
 

role of calcium in the cellular structure of the 

mushrooms. 

On the other hand, the senescence process 

and cellular breakdown lead to the 

degradation of cell wall polysaccharides and 

an increase in total soluble solids in mushroom 

tissue [34]. By reducing the rate of cell wall 

degradation through coating treatments, this 

increase can be prevented and internal quality 

can be preserved [40]. Additionally, the 

application of calcium lactate leads to a 

significant increase in the calcium content in 

mushroom tissue, which is due to the gradual 

penetration of calcium and its binding to the 

cell wall structure and, in products containing 

pectin, pectic compounds [30]. 

In summary, scientific evidence indicates 

that the use of combined calcium and sodium 

alginate coatings can be an effective strategy 

for maintaining the physical, chemical, and 

microbial quality of button mushrooms during 

the postharvest period. 

5-Conclusion 

The results of this research showed that the 

use of edible coatings containing calcium 

lactate and sodium alginate, especially in 

combination, had a significant effect on 

preserving the quality of button mushrooms 

after harvest. These treatments enhanced shelf 

life and marketability by reducing weight loss, 

browning, tissue softening, and microbial 

growth. The positive effects of these 

compounds were achieved through 

mechanisms such as strengthening the cell 

wall, reducing oxygen penetration, decreasing 

enzymatic activity, and increasing tissue 

integrity. Based on these findings, the use of a 

combined calcium and sodium alginate 

coating can be recommended as a practical 

and effective approach in postharvest quality 

management of button mushrooms. 

6- Recommendations 

Considering the findings of this study, it is 

recommended that future research investigate 

the effect of the combined sodium alginate and 

calcium lactate treatment at the optimal 

concentration obtained from this study in 

combination with physical methods such as 

ultraviolet light, ultrasonic waves, or modified 

atmosphere packaging, and biological 

compounds such as plant essential oils or 

antimicrobial peptides, to assess the potential 

synergistic effects in controlling browning of 

edible mushrooms. In addition, examining the 

physiological mechanisms underlying the 

performance of these coatings, including their 

impact on the activity of enzymes involved in 

decay such as polyphenol oxidase and 

peroxidase, regulation of respiration, and 

ethylene metabolism, could lead to a deeper 

understanding of the role of these compounds 

in quality preservation. 
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  ایتکمهخوراکی  قارچ ماندگاری افزایش به منظور کلسیم لاکتات و سدیم آلژینات از تلفیقی استفاده 
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بهبود    نی ا با هدف  انبارمانی  مطالعه  کعمر    ق ی از طرای  تکمه  ی قارچ خوراک  تیفیو حفظ 

و در قالب طرح    لی انجام گرفت. پژوهش به صورت فاکتور  یخوراک  باتیبا ترک  یدهپوشش

  م ی(، لاکتات کلس% 1و    5/0،  0)  می سد  ناتی آلژ  یبا سه تکرار شامل فاکتورها  یکاملاً تصادف

  مارها، یو اجرا شد. پس از اعمال ت  یروز( طراح  21و    14،  7،  0)  ی( و زمان نگهدار%5/0و    0)

  ی شده و پارامترها  ینگهدار  گرادیدرجه سانت  4  یسلوفان و در دما  یبندها در بستهقارچ

 ی بیترک  مارینشان داد که ت  جی قرار گرفتند. نتا  یابی مورد ارز  یو حس  ییایمیکوشی زیف  ،یکروبیم

ها مؤثر  قارچ تیفیدر حفظ ک یداریبه طور معن %5/0 م یلسلاکتات ک و %5/0  می سد ناتی آلژ

شدن، کاهش    یاشاخص قهوه  یدرصد  3۸افت وزن، مهار    ی درصد  50بوده و موجب کاهش  

بافت و کاهش نوسانات مواد جامد محلول    یحفظ مطلوب سفت  ،ی رشد باکتر  یدرصد  3۸

  ی طور قابل توجه قارچ را به   ی حس  یهایژگی و  ماریت  نی ا  ن،ی. همچندی نسبت به شاهد گرد

 ش ی افزا  رغمیعل  %5/0  میهمراه با لاکتات کلس  %1  می سد  ناتی آلژ  ماریحفظ نمود. در مقابل، ت

شدن    یابر گرم وزن خشک(، در کنترل قهوه   گرمیلیم  76/0)  میکلس  یقابل ملاحظه محتوا

ت  یترفیعملکرد ضع  یحس  یهایژگی و حفظ و داد.  در   زین  فردمن  یمارهایاز خود نشان 

 ی ریجلوگ  تیفیاز کاهش ک  یبیترک  ماریها مؤثر بودند، اما نتوانستند به اندازه تشاخص   یبرخ

هر دو    میو لاکتات کلس  می سد  ناتی مطالعه استفاده همزمان از آلژ  نی ا  جی نتا   ت،ی . در نهاندی نما

غلظت   روش  %5/0در  عنوان  به  افزا  ی را  جهت  ماندگار  شی مؤثر  ک  ی عمر  حفظ   تیفیو 
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