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Introduction

The white button mushroom (Agaricus bisporus) is one of the most widely consumed edible fungi worldwide
due to its high nutritional value, pleasant flavor, and rich of bioactive compounds such as proteins, essential amino
acids, vitamins, minerals, and phenolic substances. However, because of its soft texture, high water activity, and
lack of a natural protective cuticle, it is extremely perishable and exhibits a short postharvest shelf life. Therefore,
developing effective strategies to maintain quality and extend its storage life is essential. In recent years, the
application of natural biopolymer-based edible coatings has emerged as a novel, safe, and biodegradable approach
for controlling physiological and oxidative changes in fresh produce.

Materials and Methods

This study aimed to evaluate the effects of edible coatings formulated from gum Arabic (GA), corn starch (CS),
and their combinations with ascorbic acid (AS) on the quality attributes, antioxidant activity, and phenolic content
of button mushrooms during 14 days of storage at 4 + 1 °C. Fresh mushrooms were procured, washed, and air-
dried before being divided into six treatments: control (uncoated), GA, CS, AS, GA + AS (GAAS), and CS + AS
(CSAS). Coatings were applied by immersion, and samples were stored in polyethylene containers under
refrigeration. Quality indices including weight loss, color parameters (L* and Browning Index), firmness, total
soluble solids (TSS), total phenolic content (TPC), antioxidant activity (DPPH assay), and sensory analysis were
determined on days 1, 4, 7, 11, and 14. Statistical analysis was performed using ANOV A and Duncan’s multiple
range test at a 95% confidence level (p < 0.05).

Results and Discussion
The results revealed that all coating treatments significantly reduced weight loss and delayed browning
compared to the control. After 14 days, the highest weight loss occurred in the control (33.06%), while the lowest
was observed in GAAS-coated mushrooms (16.47%), indicating the superior ability of this combined coating to
minimize moisture evaporation. Regarding textural changes, firmness decreased in all samples during storage, but
the GAAS treatment maintained the highest firmness (17.43 N), demonstrating its synergistic effect in preserving
cell structure and reducing tissue degradation.

Color measurements showed a gradual decrease in lightness (L*) for all samples; however, GAAS and CSAS
treatments retained significantly higher lightness and exhibited the lowest Browning Index values (25.70 and
26.73, respectively). This outcome can be attributed to the antioxidative role of ascorbic acid, which inhibits
polyphenol oxidase activity, and the physical barrier effect of the coatings, which limits oxygen diffusion. The
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TSS values increased during storage, but the increase was less pronounced in coated samples particularly GAAS
most likely related to reduced metabolic respiration due to the semi-permeable nature of the coatings.

Antioxidant activity (DPPH radical scavenging) decreased progressively during cold storage, yet the decline

was markedly slower in combined coatings. At the end of storage, GAAS maintained the highest antioxidant
activity (~36%), whereas the control sample dropped to ~22%. A similar pattern was found in total phenolic
content: GAAS-coated mushrooms retained the highest phenolic level (0.52 mg GAE/g fw) compared with the
control (0.32 mg GAE/g fw). These findings highlight the synergistic effects of gum Arabic and ascorbic acid in
reducing oxidative degradation and preserving phenolic compounds, which are essential contributors to
antioxidant potential.

Overall, all sensory attributes including color, flavor, texture, and overall acceptability decreased during the
storage period, but the decline was less pronounced in treatments containing antioxidant compounds, especially
the GAAS coating. The results demonstrated that the addition of antioxidants and natural coatings such as Arabic
gum significantly preserved the sensory quality and extended the shelf life of button mushrooms. Similar findings
have reported that coatings with Arabic gum combined with ascorbic acid reduce browning, maintain fresh taste,
and improve overall product acceptability.

Conclusion

Overall, this research demonstrates that natural edible coatings, especially the GA + AS formulation,
effectively maintained the physicochemical, antioxidant, and visual qualities of button mushrooms during
refrigerated storage. The mechanism involves reducing respiration rate, limiting water vapor and gas exchange,
and inhibiting oxidative enzyme activity. Owing to its biodegradability, safety, affordability, and high efficacy,
the GAAS coating can serve as an environmentally friendly alternative to synthetic packaging or chemical
preservatives. Hence, the combined use of gum Arabic and starch with ascorbic acid represents a promising, low-
cost, and sustainable strategy for extending the shelf life of button mushrooms and potentially other perishable
horticultural products in the fresh food supply chain. Sensory evaluation results showed that important sensory
attributes including color, flavor, texture, and overall acceptability of button mushrooms decreased during 14 days
of storage. However, this decline was significantly less in samples treated with composite antioxidant-containing
coatings, particularly the GAAS coating. These findings indicate that coatings based on Arabic gum and
antioxidant additives effectively protect sensory quality, preventing undesirable changes during storage.
Additionally, better retention of texture and overall acceptability confirms the positive impact of these coatings on
freshness and consumer satisfaction. Therefore, designing natural composite coatings offers an efficient strategy
for improving the shelf-life and sensory quality of button mushrooms in the food industry.
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Table 2- Results of the analysis of variance (ANOVA) test for the moisture loss test of coated sample

Olapo ggoze  g3ljlarys Oluye (nSibe Fo,bl s
Sum of squares df Mean square F ‘5’;‘5
ig.
Between groups
lbos S - 1533.589 4 383.397 1763.936 .000
295 O
cs Within groups 2174 10 217
beog,S" (49,9 ’ ’
Total 1535.763 14
N .
Between groups
lhos S - 1651.066 4 412.767 5009.303 .000
095 O
Within groups
CSAS oo S .824 10 .082
09,5 (190
Total 1651.890 14
N5 .
Between groups
lboesS - 2004.138 4 501.035 680.575 .000
295 O
C Within groups 7.362 10 736
bog)S' (49,2 ' '
Total 2011.500 14
N .
Between groups
< 515.552 4 128.888 285.297 .000
Wrog ) oy
Within groups
GA < 4518 10 452
boog)S (1950
Total 520.069 14
N5 .
Between groups
lbos 5 - 586.036 4 146.509 564.727 .000
095 O
Within groups
GAAS c 2.594 10 259
boog)S (195
Total 588.631 14
N .
Between groups
lboesS - 382.230 4 95.557 595.621 .000
095 O
AS Within groups 1.604 10 160
beog,S (59,9 ' ’
Total 383.834 14
N .

S ygSal Aol b olyo dolis yiudgs :CAAS S5l Al
Control: without coating; CS: starch coating alone; GA: gum arabic coating alone; AS: ascorbic acid coating alone; GAAS: gum
arabic combined with ascorbic acid; CAAS: starch combined with ascorbic acid.
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Fig. 1. Effects of treatments on the weight loss (%) of button mushrooms during storage for 14 days at 4 + 1 °C
Different letters in each day indicate significant difference between the data (p<0.05).

Control: without coating; CS: starch coating alone; GA: gum arabic coating alone; AS: ascorbic acid coating alone; GAAS: gum
arabic combined with ascorbic acid; CAAS: starch combined with ascorbic acid.
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Fig. 2. Effects of treatments on the firmness (N) of button mushrooms during storage for 14 days at4 +1 °C
Different letters in each day indicate significant difference between the data (p<0.05).

Control: without coating; CS: starch coating alone; GA: gum arabic coating alone; AS: ascorbic acid coating alone; GAAS: gum
arabic combined with ascorbic acid; CAAS: starch combined with ascorbic acid.
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Table 3- Effect of treatments on L* value, browning index (BI) of samples stored at 4 °C for 14 days

Day GA AS C CSAS GAAS CS
L
1 9343 £0.154  93.39+£0.334 9249 +0.454% 92.83£0.37A% 93,04 £0.184% 9243 £(.15%°
4 92.41+£0.965  91.41+£0.495  91.58+£0.324 9234+0.30% 92.25+1.07BA* 91.34 +0.305
7 89.44 £ 044 8998 £0.94%° 87.35+0.38%¢  89.77+£0.438°  91.31+0.308  88.77 +£0.43%
11 87.11£020°* 89.07+0.45% 86.46+0.32% 89.07+0.12°*  89.65+0.40%  87.74 £0.63P°
14  86.49+0.23F¢ 87.50+£0.32P> 85.35+0.09°¢ 87.59+0.17°*  88.84 £0.63“*  86.59 £0.17F¢
BI
GA AS C CSAS GAAS CS
1 1498 +0.01%¢  16.98 £0.01% 1642 £0.11%¢  14.98 £0.01F¢ 14.97 £0. 01%  16.64 + 0.08%°
4 17.94+£0.02P°  21.23£0.06* 19.80 +£0.22P*  16.67 £0.05P¢  16.67 £0.04>¢  19.72 +0.05P°
7 2048 £0.11¢  26.90 £0.18>  27.94 £0.05*  21.62+021¢  21.87+049% 27.83 +0.15
11 24.18 £0.538¢  32.37+£0.68% 41.67+0.518  23.09+0.858  23.38+£0.358% 3543 +(.385°
14 32.13£0.53%  42.62+£0.404° 52374£0.32A% 2673 £0414¢ 2570 +0.30°¢  42.52 £0.36%°

(P10 (5S> yg05]) Ll g0 rdiges s I gxo iglds onimd L5 Caliste Loy y>
bolyan o0 oo sy GAAS ¢ oles & SapygSil doasl Jhbgy 1AS £ e & (e dowo by CA {2l & sl Jibgy ©CS ¢ty (94 - Control
SaysSan] Lyl b ol yon atlis jidey :CAAS Sy 58l dul
«Different letters the indicator Significant difference It is between samples (Duncan's test, p<0.05).

Control: without coating; CS: starch coating alone; GA: gum arabic coating alone; AS: ascorbic acid coating alone; GAAS: gum
arabic combined with ascorbic acid; CAAS: starch combined with ascorbic acid.
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Fig. 3. Effects of treatments on the total soluble solid (%) of button mushrooms during storage for 14 days at 4 +1 °C
Different letters in each day indicate significant difference between the data (p<0.05).

Control: without coating; CS: starch coating alone; GA: gum arabic coating alone; AS: ascorbic acid coating alone; GAAS: gum
arabic combined with ascorbic acid; CAAS: starch combined with ascorbic acid.
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Fig. 4. Effects of treatments on the DPPH antioxidant activity (%) of button mushrooms during storage for 14 days at4 = 1

Different letters in each day indicate significant difference between the data (p<0.05).
Control: without coating; CS: starch coating alone; GA: gum Arabic coating alone; AS: Ascorbic acid coating alone; GAAS: gum
Arabic combined with ascorbic acid; CAAS: starch combined with ascorbic acid.
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Fig. 5. Effects of treatments on the total phenolic content (mg GAE/gfw) of button mushrooms during storage for 14 days at4 +1 °C
Different letters in each day indicate significant difference between the data (p<0.05).

Control: without coating; CS: starch coating alone; GA: gum Arabic coating alone; AS: ascorbic acid coating alone; GAAS: gum
Arabic combined with ascorbic acid; CAAS: starch combined with ascorbic acid.
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Fig. 6. Effects of treatments on sensory evaluation (color (a), flavor (b), overall acceptability (c), texture (d)) of button
mushrooms during storage for 14 days at4 + 1 °C

Control: without coating; CS: starch coating alone; GA: gum arabic coating alone; AS: ascorbic acid coating alone; GAAS: gum
arabic combined with ascorbic acid; CAAS: starch combined with ascorbic acid.
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