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Abstract: Enoki mushrooms are edible commodities that can support a healthy lifestyle due to their various

Received: beneficial compounds. However, improper post-harvest handling can cause significant damage, leading to
13/09/2024 the loss of nutrients and a short shelf life. To overcome the challenge, post-harvest technologies, such as
nano edible coating and packaging offer various benefits, including slow spoilage, high quality, and extended
Revised: shelf life. Therefore, this study aims to assess the impact of packaging treatments and storage durations on
20/11/2024 the quality of enoki mushrooms with nano edible coating. The experiment was conducted at the Horticulture
Laboratory, Faculty of Agriculture, Universitas Padjadjaran, from April to August 2024 using a completely
randomized design with 6 treatment combinations. These included packaging (vacuum and mica) and
Accepted: storage durations (0, 7, and 14 days). The treatments were replicated 4 times, leading to a total of 24
20/12/2024 experimental units, which each consisted of 2 mushrooms (100 g/mushroom). The results showed that

packaging treatments and storage duration affected moisture content, color (a’, b", and C"), total phenolics,
total flavonoids, antioxidant activity, and antioxidant capacity of enoki mushrooms. The moisture content
was higher in mica packaging after a 14-days storage period. The total phenolic content remained constant
throughout the storage period for enoki mushrooms with vacuum packaging. Antioxidant activity and
capacity remained constant throughout storage period for enoki mushrooms with vacuum packaging. We
suggest that further research be conducted using different packaging methods, storage durations,
temperature, and secondary metabolites.
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Introduction

Enoki mushrooms (Flammulina velutipes) are widespread edible
fungi, containing various nutrients that support a healthy
lifestyle. These fungi are rich in dietary fiber, polysaccharides,
and antioxidants, which help manage blood pressure and
cholesterol levels (Yeh et al., 2014). In addition, several studies
have reported their use in traditional Chinese medicine due to
the residual medicinal properties and bioactive compounds
(Tang et al., 2016). These compounds include vitamins, phenols,
fiber, polysaccharides, and minerals that exhibit biological
activities including antioxidant, immunomodulatory, and
cholesterol-lowering effects (Tang et al., 2016; Yadav and Negi,
2021). Enoki mushrooms have also been reported to serve as a
natural antioxidant and anti-cancer therapy (Ukaegbu et al.,
2018).

According to previous studies, mushrooms are highly perishable,
indicating the need for effective and proper post-harvest
handling. Damage to these fungi can lead to nutrient loss due to
reactions with oxygen. The dominant types of damage
experienced  include physical, mechanical, biological,
microbiological, and chemical. Physical damage is often caused
by environmental factors, such as temperature and sunlight,
while the mechanical type is primarily due to friction or pressure.
Several studies have shown biological damage occurs due to the
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autolysis of materials (Li et al., 2019), while the microbiological
type is due to microbes, such as bacteria and molds, which
exploit the nutrients in mushrooms and produce metabolites
(Parlapani et al., 2017; Kumar et al, 2020). Meanwhile,
respiration is a chemical reaction that contributes to chemical
damage. The respiration process during post-harvest handling
and storage shortens shelf life of mushrooms. Fresh mushrooms
that are not appropriately treated post-harvest are likely to
deteriorate and become unsuitable for consumption (Cahya et
al., 2014).

The application of appropriate post-harvest technology is
essential to reduce damage, maintain quality, and extend shelf-
life of enoki mushrooms. In addition, edible coating technology
helps protect the product from biological and microbiological
damage, preserves phytochemical content and appearance, as
well as slows down respiration (Plesoianu and Nour, 2022).
Several studies have also shown that nano edible coatings are
crucial in reducing water loss, gas diffusion, and the evaporation
of volatile flavors while limiting the transfer of oxygen and
moisture as well as improving product appearance (Mahela et al.,
2020). In this context, nano sodium alginate is a commonly used
edible coating material because it is safe for consumption and
environmentally friendly. A study by Louis et al. (2021) indicates
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that the quality of mushrooms can be improved with the use of
alginate-based edible coatings combined with cinnamaldehyde
nanoemulsions. Apart from edible coatings, packaging also
affects the shelf life of mushrooms.

In line with previous studies, storing mushrooms in packaging is
crucial for maintaining their physical, physiological, and
biochemical changes. It also helps reduce damage that affects
quality in the distribution chain. The volume of packaging space
influences the respiration rate of mushrooms, as the amount of
available gas inside varies with the space volume. In addition, the
type of packaging impacts the stability of quality during storage
(Kumar et al., 2020). A previous study revealed that the choice of
material must be matched with the product's characteristics,
storage temperature, and duration. In this study, mica and
vacuum packaging were studied. Vacuum packaging has a
smaller volume than the mica, leading to different respiration
rates. Therefore, this study aims to evaluate the benefits of post-
harvest technologies, such as edible coating and packaging and
maintaining mushrooms quality during storage.

Results and discussion

Moisture content of mushroom

Analysis of variance (ANOVA) showed that both the type of
packaging and storage duration significantly impacted moisture
content of enoki mushrooms. Moisture content in mica
packaging with a storage duration of 14 days was the highest
(91.35%) compared to other treatments as presented in Table 1.
Vacuum packaging at 0 days of storage displayed a lower
moisture content (88.85%) than other treatments, although it
was not significantly different from the mica packaging at 7 days
of storage.

Moisture content of mushrooms in vacuum packaging increased
from 0 to 7 days of storage but was constant from 7 to 14 days.
In addition, the initial spike in moisture content could be
attributed to the high respiration rate during this period. An
important basic fact in post-harvest handling was that plants
remained living structures after harvest, continuing their
metabolic processes (Kandasamy, 2022), including respiration.
Moisture content in mica packaging at 14 days was the highest
among all treatments. With longer storage duration, the plant's
moisture content tended to increase.

The increase in moisture content was more obvious in mica
packaging compared to vacuum packaging. This difference could
be due to the varying atmospheric conditions in the 2 types of
packaging, which affected respiration, and consequently,
moisture content of mushrooms. CO2 permeability in mica
packaging is 3—6 times higher than O2 (Singh and Singh, 2005).
However, the ratio between CO:2 production and O:
consumption in fresh products reaches 0.7 and 1.3 (Kader et al.,
1989). One of the by-products of respiration was water (H,0),
and its presence around the mushrooms can influence the
moisture content within the enoki mushrooms. Sodium alginate
is a bio-based coating that can prevent water condensation in
packaging, so that the water content of mushrooms can be
maintained. The hydrophilic characteristic of bio-based coating
showed potential in preventing water condensation inside the
packaging (Mahajan and Lee, 2023).

Respiration rates could be reduced by modifying natural
atmospheric conditions as needed (Kandasamy, 2022). Oxygen
and moisture in the air can be isolated by vacuum packaging;
thereby, slowing down the respiration process (Othman et al.,
2021). Furthermore, vacuum packaging for storing fresh fruits
and vegetables was a static form of hypobaric conditions,
inhibiting packaged products' metabolism and respiration by
reducing packaging oxygen content (Manju et al., 2007; You et
al., 2004). Respiration rate can also be influenced by coating.
Respiration rate of mushrooms treated with coating was lower
than those not treated during 16 days of storage (Louis et al.,
2021). This shows that nano sodium alginate can reduce O2
consumption in mushroom.
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Table 1. Moisture content of Enoki mushrooms during storage
periods.

Treatments Moisture Content (%)
Vacuum Packaging + 0 day 88.85+0.17 a
Vacuum Packaging + 7 days 89.52+0.20 b
Vacuum Packaging + 14 days 89.68 £+ 0.29 b
Mica Packaging + 0 days 90.72 £ 0.23 ¢
Mica Packaging + 7 days 89.3+0.51 ab
Mica Packaging + 14 days 91.35+0.56 d

Note: Values with the same letter indicate no significant
difference based on Duncan's Multiple Range Test at a 95%
confidence level.

Color of mushroom

The type of packaging and storage duration predominantly
affected a’, b’, and C", but not affected L" color values, as
indicated by the analysis of variance. L value represents the
brightness of a product. Packaging treatment and storage time
did not provide a significant difference in the L" value. This
shows that both did not experience a significant decrease in
brightness so that vacuum and mica packaging can maintain the
brightness of enoki mushrooms for 14 days. Mushroom color is
a very important quality parameter that can increase consumer’s
purchasing interest (Cetin et al., 2024). Generally, consumers
preferred enoki mushrooms with a bright white color that
appeares fresh.

The a” values for mushrooms in vacuum packaging in all storage
periods were lower compared to mica packaging, showing that
vacuum packaging could effectively slow down the aging
process. The emergence of red coloration (indicated by an
increase in the a’ value) is the main trend that occurs in the color
changes of the fruit body during storage (Cetin et al., 2024).
Lower color changes can also be caused by edible coating which
can inhibit color changes. Mushrooms treated with edible
coating showed significantly less color changes during storage
than controls (Amininasab et al., 2023). In contrast, the b" and C”
values experienced significant changes in both types of
packaging. However, enoki mushrooms with vacuum packaging
experienced slow changes and only occurred from 0 to 7 days of
storage, while from 7 to 14 days of storage the values were
constant. In contrast, the mica packaging treatment showed very
significant changes in the b" and C" values from 0 to 14 days of
storage. The slow color change in enoki mushrooms with vacuum
packaging can be attributed to low oxygen levels in the
packaging and low storage temperatures. Color changes are
associated with high oxygen content in the packaging
environment and high oxygen permeability of the packaging
material (Yu et al., 2023). Vacuum packaging treatment provides
low oxygen environmental conditions and poor oxygen and
moisture permeability. Color changes are closely related to the
barrier material and sealing properties of the packaging material,
where a weaker barrier allows higher oxygen permeability (Yu et
al., 2023). Therefore, vacuum packaging was judged to be
superior packaging treatments for maintaining the color of enoki
mushrooms and slowing down the aging process.

Apart from packaging type, the duration of storage also played a
crucial role in color changes. Notably, significant color changes
occurred during storage (Nakilcioglu-Tas and Otles, 2020). Color
changes during storage are a result of the aging process (Cetin
et al., 2024). Mica packaging treatment at 14 days of storage had
the highest a” and b” color values compared to other treatments,
with values of 3.87 and 25.68, respectively. This may indicate the
presence of reddish tones in fruit bodies with mica packaging
treatments. Vacuum packaging revealed an increase in b values
from 0 to 7 days of storage. The b" values of mushrooms tended
to increase more from the first day of storage (Nakilcioglu-Tas
and Otles, 2020).

In this study, C” value indicated color intensity. Mica packaging
at 14 days of storage provided the highest C* value compared to
other treatments. A low C” value signified lower color intensity
or a paler color with less significant change. The higher the C’
value, the higher the color intensity that humans can see visually



Table 2. Color of Enoki mushrooms during storage periods.

Treatments L a b’ c

Vacuum Packaging + 0 days 83.09 + 0.67 a -0.84 + 0.08 a 12.82+0.39 a 12.85+0.39 a
Vacuum Packaging + 7 days 82.78 +0.91 a -0.95 + 0.07 a 14.37 £ 0.99 ab 14.40 + 0.98 ab
Vacuum Packaging + 14 days 71.89 + 18.62 a -0.99 £ 0.08 a 1516 £ 0.71 b 15.19+0.70 b
Mica Packaging + 0 days 72.24 +1.69 a 2.63+0.24b 2393+1.20 ¢ 24.08 +1.21 ¢
Mica Packaging + 7 days 80.11 +1.55a -0.63+0.18a 1598 +1.34 b 1599 +1.34 b
Mica Packaging + 14 days 70.83+1.13 a 3.87+0.43 ¢ 25.68 +1.33d 2597 +1.35d

Note: Values with the same letter indicate no significant difference

based on Duncan's Multiple Range Test at a 95% confidence level.

Table 3. Total phenolic content of Enoki mushrooms during storage periods.

Treatments

Total Phenolic (mg GAE/100 g dry weight)

Vacuum Packaging + 0 day
Vacuum Packaging + 7 days
Vacuum Packaging + 14 days
Mica Packaging + 0 day
Mica Packaging + 7 days
Mica Packaging + 14 days

504.55+14.70 ¢
55413 +9.18 ¢
521.65 + 34.72 ¢
523.05+24.73 ¢
411.21 +128.84 b
248.79 + 53.52 a

Note: Values with the same letter indicate no significant difference based on Duncan's Multiple Range Test at a 95% confidence level; GAE:

Gallic Acid Equivalent.

Table 4. Total flavonoid content of Enoki mushrooms during storage periods.

Treatments

Total Flavonoid (mg QE/100 g dry weight)

Vacuum Packaging + 0 day
Vacuum Packaging + 7 days
Vacuum Packaging + 14 days
Mica Packaging + 0 day
Mica Packaging + 7 days
Mica Packaging + 14 days

86.24 + 3.01 bc
107.28 +12.31d
89.92 + 6.36 bc
64.48 + 7.07 a
93.74 + 8.29 cd
77.54 + 17.00 ab

Note: Values with the same letter indicate no significant difference based on Duncan's Multiple Range Test at a 95% confidence level; QE:

Quercetin Equivalent.

(Pathare et al., 2013). The visual color of enoki mushrooms was
pale white. Therefore, lower color intensity aligned with
consumer preferences. Vacuum packaging at 14 days revealed a
lower C” value than mica packaging at the same time, suggesting
that vacuum packaging could slow down color changes in
mushrooms.

Total phenolic

Analysis of variance revealed that total phenolic content of enoki
mushrooms was affected by packaging type and storage
duration. Vacuum packaging across all storage times displayed
higher phenolic content in enoki mushrooms compared to other
treatments, although it was not significantly different from mica
packaging at 0 days of storage (Table 3). This indicated that
vacuum packaging could maintain total phenolic content of
enoki mushrooms for up to 14 days. Enoki mushrooms stored in
mica packaging for 14 days exhibited the lowest total phenolic
content.

Changes in phenolic compounds were due to polyphenol oxidase
activity (Salfi et al, 2024). The decrease in total phenolics
observed with mica packaging during storage was attributed to
using phenolic compounds as polyphenol oxidase (PPO)
substrates. Typical substrates for PPO activity included phenolic
substrates derived from catechols (Gul Guven et al., 2017). In
addition, the constant total phenolic content in vacuum-
packaged enoki mushrooms demonstrated that vacuum
packaging could minimize PPO activity over 14 days of storage.
In this study, higher PPO activity led to more obvious browning
(Kim et al., 2023). This indicates that the appearance of enoki
mushrooms with vacuum packaging during storage was better
and more consistent with consumer preferences than mica
packaging. The increase in the loss of total phenolic and
flavonoid content occurs along with the increase in oxygen
permeability and oxygen content in the packaging material.
Therefore, it can be concluded that the loss of these compounds
may be caused by the permeability and oxygen content of the
packaging material (Yu et al., 2023). The total phenolic content
of the product is easily oxidized by chemicals and enzymes
during storage (Christopoulos and Tsantili, 2011). Therefore, the

decrease in total phenolic content in enoki mushrooms may be
due to simultaneous auto oxidation and enzyme oxidation.

Total flavonoid

Packaging type and storage duration significantly affected total
flavonoid content in enoki mushrooms. Both vacuum and mica
packaging at 7 days of storage showed the highest flavonoid
content compared to other storage durations (Table 4). This
result was consistent with the study by Kim et al. (2023),
indicating that total flavonoids increased gradually during the
storage. Yu et al. (2023) also stated that the total flavonoid
content increased during storage. The accumulation of
antioxidants like flavonoid was stimulated by cell membrane
integrity disruption caused by lipid peroxidation, which helped
repair oxidative damage (Kim et al., 2023). This suggested that
by the 7th day of storage, damage to mushrooms began to occur.
Total flavonoid content in mushrooms with vacuum and mica
packaging at 7 days of storage showed values of 107.28 and 93.74
mg QE/100 g, respectively, which are lower values than those
reported by Azieana et al. (2017). They reported that total
flavonoid content in 10 mushroom extracts ranged between 0.025
and 0.131 mg QE/g. The lower in total phenolic and flavonoid
content may be due to the low oxygen content in the packaging
(Yu et al., 2023).

Antioxidant activity and capacity

ICs0 value indicated antioxidant activity, namely a lower ICsp
value corresponded to higher antioxidant activity and vice versa.
Ascorbic Acid Equivalent Antioxidant Capacity (AEAC) reflects
the antioxidant capacity of plants. ICso and AEAC values were
inversely related. This analysis of variance revealed a significant
effect of packaging type and storage duration on antioxidant
activity and capacity of enoki mushrooms. Mica packaging with
a 14-day storage period revealed the highest ICso value compared
to other treatments (Table 5). This result had practical
implications, as it indicates that the antioxidant activity in this
treatment is the lowest, resulting in the lowest antioxidant
capacity.

Antioxidant activity is one of the main indicators used to
evaluate the quality of enoki mushrooms. Antioxidant activity
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Table 5. Antioxidant activity and capacity of Enoki mushrooms during storage periods.

Treatments

ICs0 (mg/L)

AEAC
(mg/100 g dry weight)

Vacuum Packaging + 0 day
Vacuum Packaging + 7 days
Vacuum Packaging + 14 days
Mica Packaging + 0 day
Mica Packaging + 7 days
Mica Packaging + 14 days

2,524.29 + 72.69 a
2,347.57 + 38.20 a
2,152.28 + 85.35 a
2,509.59 + 138.98 a
2,483.94 + 71749 a
7,108.24 + 1,634.86 b

124.18 £ 3.48 b
133.59 £ 1.99 b
145.98 £ 5.54 b
125.47 £6.30 b
138.25+47.17b
49.12+11.13 a

Note: Values with the same letter indicate no significant difference based on Duncan's Multiple Range Test at a 95% confidence level. AEAC:

Antioxidant Equivalent Ascorbic Acid.

and capacity of enoki mushrooms in vacuum packaging did not
show significant differences in the storage periods. This
suggested that vacuum packaging effectively maintained the
antioxidant content of mushrooms for up to 14 days of storage.
Similar results were observed for total phenolic content with
vacuum packaging, as no significant differences were shown
across the storage periods. Several studies have shown that there
is a strong positive correlation between the antioxidant capacity
of mushrooms and the total phenolic content (Cetin et al., 2024).
However, antioxidant properties can also be influenced by other
substances such as flavonoids, tocopherols, B-carotene, and
ascorbic acid (Parcheta et al., 2021). Bioactive compounds
degrade more slowly in vacuum packaging than in other
packaging (Yu et al., 2023). Vacuum packaging showed the
lowest I1Cso value compared to other packaging (Yu et al., 2023).
It indicated higher antioxidant activity. Changes in antioxidant
activity corresponded with changes in total phenolic content
(Salfi et al., 2024). A higher total phenolic content indicated that
more electrons were available to neutralize free radicals; thereby,
enhancing antioxidant activity. The decrease in antioxidant
capacity occurred in enoki mushrooms with vacuum packaging
for 14 days of storage. Several previous studies explained that
this phenomenon is related to the process of proanthocyanidin
polymerization (Del Bubba et al., 2009).

Materials and methods

Mushroom and nano coating materials

Enoki mushrooms (Flammulina velutipes) were purchased from
the local market in Bandung, Indonesia. Nano coating material
was sodium alginate, processed by the Functional Nano Powder
University Center of Excellence (Finder U-CoE) at Universitas
Padjadjaran.

Treatments

Nano coating was applied by brushing, with a dosage of 16.7 mg
per sample in all experimental treatments. After the application
of coating, the mushroom samples (100 g/sample) were packaged
using vacuum and mica packaging and then stored in a cooling
storage unit at a temperature of 10 °C. Antioxidant analysis was
carried out at 3 different storage times, namely 0, 7, and 14 days.

Conduction of study and experimental design

This experiment was conducted at the Horticulture Laboratory,
Faculty of Agriculture, Universitas Padjadjaran, using
Completely Randomized Design (CRD) with treatment
combinations of packaging (vacuum and mica) and storage
durations (0, 7, and 14 days), with each treatment repeated 4
times. Each experimental unit consisted of 2 mushrooms,
resulting in a total of 48 enoki mushrooms.

Traits measured

Quality parameters observed included color and moisture
content in the fresh mushroom form as well as total phenolics,
flavonoids, antioxidant activity, and antioxidant capacity in the
extract.

Sample extraction
Fresh mushrooms were cut into pieces and dried in an oven at 50
°C for 18 hours, then ground into a fine powder. A 0.25 g portion

209

of the powder was weighed and placed into a 10 mL volumetric
flask. Subsequently, 10 mL of methanol was added to the flask.
The solution was sonicated using a sonicator (Hanker BK 2000)
at 50 °C for 30 minutes and then centrifuged using a centrifuge
(Corona 80-2) at 4000 rpm for 10 minutes. The resulting
supernatant was transferred into a vial bottle.

Moisture content of mushroom

Mushrooms were cut into smaller pieces and placed in aluminum
foil dishes, which had been pre-weighed. A total of 4 g mushroom
samples were added to each dish, then placed on a baking tray
in an oven at 105 °C for 3 hours. Before weighing, the dishes were
placed in a desiccator for 10 minutes. The samples were weighed
and returned to the oven for an additional hour at 105 °C.
Subsequently, this process was repeated until a constant dry
weight was achieved. Moisture content calculation formula
referred to SNI 01-2891 (1992):

Fresh Weight - Dry Weight
Fresh Weight

Moisture Content = x 100%

Color of mushroom

Color measurement was performed at 2 points on the
mushroom sample, namely the front and the back. The color was
measured using a CM-600D spectrophotometer (Konica Minolta,
Tokyo, Japan), as referenced in Kusumiyati et al. (2022). The
quantitative data obtained included L*, a*, and b* values. The
chroma (C*) value was calculated using the following formula:

Chroma (C) = (a*)+(b*)

Total phenolic

0.1 mL of enoki mushroom extract was placed into a test tube,
and then 0.4 mL of methanol (analytical grade) and 2.5 mL of 10%
Folin-Ciocalteu reagent (v/v) were added. The solution was
incubated for 5 minutes at room temperature, 2 mL of 7.5%
Na,CO; (w/v) was added, and the mixture was incubated for 60
minutes at room temperature. The phenolic content of the
solution was measured using a Shimadzu UV-VIS
spectrophotometer UV-1601 at a wavelength of 765 nm (Kumla
et al., 2021; Sintuya et al.,, 2019). The results were expressed as
mg gallic acid equivalent (GAE)/100 g, calculated using the
following equation (Sintuya et al., 2019).

GAE CxV
Total phenolic (mgmg) =

x 100

Notes: C = gallic acid concentration (ppm); V = volume of test
solution (L); m = sample weight (g).

Total flavonoid

0.5 mL of the extracted sample was placed into a test tube, then
0.1 mL of 10% aluminum chloride (w/v), 0.1 mL of 1 M sodium
acetate, 2 mL of methanol (analytical grade), and 2.3 mL of
distilled water were added. The mixture was incubated for 30
minutes at room temperature. The flavonoid content was
measured using a Shimadzu UV-VIS spectrophotometer UV-1601
at a wavelength of 435 nm (Sytar et al., 2018). The results were
expressed as mg quercetin equivalent (QE)/100 g, while the

calculation was performed using the following equation:
QE
Total fl id —g) =
otal flavonoi (mg100 g)

x 100



Notes: C = quercetin concentration (ppm); V = volume of test
solution (L); m = sample weight (g).

Antioxidant activity and capacity

With modifications, antioxidant activity and capacity were
evaluated using the DPPH (2,2-diphenyl-1-picrylhydrazyl)
method, as described by Petraglia et al. (2023). The testing
included adding 1.5 mL of enoki mushroom extract at various
concentrations to 1.5 mL of a 0.0085% (w/v) DPPH solution. The
mixture was incubated for 30 minutes at room temperature.
Furthermore, absorbance was measured at 515 nm using a
Shimadzu UV-VIS spectrophotometer UV-1601. The results were
expressed in terms of ascorbic acid equivalent antioxidant
capacity (AEAC) and Trolox equivalent antioxidant capacity
(TEAC) in mg/100 g using the following equation:

mg ICso(Ascorbic acid)
AEAC ( )= x 100,000
100 g 1Cs(sample)
ICs5o(Trolox)
TEAC (mg/100 g) = ————— x 100,000

IC5(sample)
Statistical analysis

Data were assessed using Microsoft Excel and IBM Statistical
Product and Service Solutions (SPSS) version 25 (IBM Corp.,
Armonk, NY, USA). Data distribution was tested for normality,
and data transformation was performed when the distribution
was abnormal. An F-test with a significance level of 5% was
conducted to determine whether the treatments affected the test
parameters. When the treatments had a significant impact, a
post-hoc analysis was performed using the Duncan Multiple
Range Test (DMRT) to compare the means among the
treatments.

Conclusion

In conclusion, packaging type and storage duration significantly
affected the quality of enoki mushrooms, such as moisture
content, color, total phenolic, total flavonoid, as well as
antioxidant activity and capacity. The moisture content was
higher in mica packaging after a 14-days storage period. The
total phenolic content remained constant throughout the
storage period for enoki mushrooms with vacuum packaging.
The total flavonoid content was higher in enoki mushrooms with
vacuum packaging after a 7-days storage periods. Antioxidant
activity and capacity remained constant throughout storage
period for enoki mushrooms with vacuum packaging. Based on
the findings of this study, we suggest that further research be
conducted using different packaging methods, storage
durations, storage temperature, as well as secondary metabolites
in mushrooms.
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