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ABSTRACT

Oyster mushroom (Pleurotus ostreatus) is a highly nutritious edible fungus with

excellent therapeutic properties, widely consumed across the globe. However,

due to its high moisture content (85-90%), it is highly perishable and requires

effective preservation techniques. Among these, dehydration is widely recognized

for extending shelf life by reducing microbial and enzymatic activity. The present

study aimed to optimize the dehydration process of oyster mushrooms using

different pretreatments like salt solution, sugar solution, vinegar, citric acid and

potassium metabisulphite (KMS) were applied at varying concentrations (0.1%, 0.25%

and 0.5%). Pretreated samples were dehydrated in a hot air oven at three temperatures

(50°C, 55°C and 60°C) for corresponding durations (6.5, 5.5 and 4.5 hours).

The dried samples were analyzed for weight reduction and color parameters (L*, a*,

b*, hue and chroma) using a reflectance colorimeter. The total polyphenols and

flavonoid contents were also assessed using standard curves. Statistical analysis

was conducted using ANOVA and Design Expert software. The results indicated

significant differences (p < 0.05) in weight loss among the pretreatments and

drying conditions. Pretreatment of KMS optimized with 0.3 per cent concentration

at 55°C for 5.5 hrs yielded the highest final weight, suggesting better moisture

retention. Conversely, sugar and salt solutions led to substantial weight loss due to

osmotic dehydration. Vinegar and citric acid pretreatments also showed marked

effects on sample texture and color. Color analysis confirmed pretreatment efficacy

in preserving visual quality, with KMS-treated samples exhibiting superior

lightness and chroma values. Among the treatments, KMS consistently yielded

the highest TPC (ranged from 21.727 ± 0.54 to 22.670 ± 0.11) and TFC values

(ranged from 18.410 ± 0.73 to 20.173 ± 1.07). The study highlights the importance

of selecting optimal pretreatment and drying conditions for producing high-quality

dehydrated mushrooms, which can be further utilized in the development

of functional food products.
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MUSHROOMS are edible fungi and a saprophyte
with a fleshy and spore-bearing nutritive organ.

It’s a member of a group of living beings that are
very diverse from animals and blooming plants
(Kumar et al., 2021). As it lacks chlorophyll, it is

unable to synthesize its own sustenance and instead
feeds on dead and decomposing organic matters.

Nikolaus Joseph Freiherr Von Jacquin the Dutch
naturalist (1727-1817) originally described the
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(Pleurotus ostreatus) oyster mushroom in 1775. It is
currently the second largest mushroom grown
commercially worldwide. Paul Kummer, a German
mycologist, moved the oyster mushroom with the
genus Pleurotus in 1871. Kummer himself defined a
new genus in 1971, which is now known as Pleurotus
ostreatus. It has been grown for a long time in China
and Japan (Assemie and Abaya, 2022).

Oyster mushroom’s fleshy, spore-bearing fruiting
body, these are regularly grown above ground on soil
or its feeding supply. Greeks and Romans have been
eating it since ancient times. The Chinese called
them the ‘Elixir of life,’ while the Romans considered
them the ‘Food of God’ (Bashir et al., 2014). Its
amazing anti-inflammatory, anti-tumor and antioxid
ant qualities have made it appealing to the pharma
ceutical industry for the creation of medications and
nutraceuticals. According to ethnomycology,
P. ostreatus is eaten as food, either fresh through
grilling, frying or sauteing, or preserved through
cooling, freezing and drying. It is also marketed
both fresh and processed in both domestic and foreign
markets.

Since it has 90 per cent of moisture content, it is
highly perishable. Among the various preservation
methods available, dehydration is one of the most
commonly employed and economically feasible
techniques. It reduces the moisture content to levels
that inhibit microbial growth and enzymatic activity,
thus extending shelf life and reducing storage and
transportation costs. Dehydrated mushrooms are
easier to package and distribute and they can be
rehydrated for use in culinary applications (Shigihalli
and Vijayalakshmi, 2018). However, dehydration may
cause undesirable changes such as browning, loss of
nutrients, textural deterioration and shrinkage. These
changes are often exacerbated during prolonged
drying or under high temperature conditions.

To minimize quality degradation during dehydration,
pretreatment of the raw product prior to drying has
emerged as a critical strategy. Pretreatments are
designed to enhance the drying kinetics, preserve
color, texture, nutrient content and bioactive

compounds (total polyphenols and flavonoids) and
also reduce microbial load. They can also reduce
enzymatic browning and oxidation, which are
common in mushroom dehydration. The use of
chemical or natural pretreatments facilitates a
more uniform and faster drying process, which
ultimately leads to improved product quality.

The process of optimization is essential in identifying
the ideal combination of pretreatment type,
concentration and dehydration parameters (such as
temperature and time) to yield the best product
quality (Abu et al., 2012). Where dehydrated samples
can be used development of functional foods which
are currently the most talked-about foods because of
their nutritional value and supports human health at
its best and lowers the risk of numerous illnesses like
heart disease, cancer, high blood pressure, diabetes,
arthritis, osteoporosis and hyperlipidemia (Dicks and
Ellinger, 2020). Hence, the main aim of the study is
to optimize the dehydration process using different
pretreatments in oyster mushroom (Pleurotus
ostreatus).

Procurement of Raw Materials

The oyster mushrooms were procured from Advance
Centre for Skill Development in Mushroom
Production Technology, Department of Agricultural
Microbiology, UAS, GKVK, Bengaluru. The
chemicals and natural preservatives like salt, sugar,
vinegar, citric acid and potassium metabisulphate
which were of food grade were procured from local
market of Bengaluru.

Process Optimization of Drying

Freshly cleaned oyster mushroom samples underwent
five distinct treatments: brine solution (BS), sugar
solution (SS), vinegar (VG), citric acid (CA), and
potassium metabisulphite (KMS), each applied in
three different concentrations (0.1, 0.25 and 0.5%).
Samples were blanched at 85°C for 1 minute. They
were then soaked for 1 hour the brine solution same
procedure was followed for sugar solution. The
samples were pretreated with potassium
metabisulphite (KMS) during the blanching process
and same procedure was repeated for vinegar and

Mysore J. Agric. Sci., 59 (4) : 106-121 (2025) A. BHAVANA et al.
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citric acid treatments. After pretreatment, the samples
were dried in a hot air oven at three temperatures:
50°C for 6.5 hours, 55°C for 5.5 hours and 60°C
for 4.5 hours (Table 1). The dried mushrooms were
ground using kitchen blender, passed through a
BSS-72 mesh sieve (210 microns) and stored in
airtight pouches at -20°C until further analysis.

Colour Analysis

The colour of powdered oyster mushroom was
estimated using reflecting colorimeter (Konica
Minolta/CM-5). The samples were kept in colori
meter cuvettes and readings were taken in triplicates.
The instrument was calibrated using a white reference
standard tile (Laikhuram & Vijayalaxmi, 2022). The
L* value is a measure of lightness /brightness, ranging
from 0 (black) to 100 (white). The a* value is a
measure of greenness /redness, ranging from-60
(green) to +60 (red) and the b* values is a measure of
bluishness /yellowness, ranging from -60 (blue) to
+60 (yellow). Hue (H) and chroma (C) were also

identified. The C value, also known as chroma or
saturation, represents the purity or intensity of the
colour. It indicates how much the colour of the
sample deviates from a neutralgrey of the same
lightness. A higher C value indicates a more intense
or saturated colour, while a lower C value indicates
a less saturated or more muted colour. The H value,
also known as hue, represents the dominant
wavelength of the colour. It indicates the position of
the colour on the colour wheel.

Estimation of Total Polyphenolic Content (TPC)

Total phenolic content was determined by
Folin - Ciocalteu (FC) reagent method (Harika et al.,
2017). To 0.1 - 1 mL of sample extract (50 mg/ mL),
0.5 mL of FC reagent and 2 mL of 20 per cent
sodium carbonate was added and diluted to 10 mL
with distilled water. After 30 minutes of incubation
at room temperature, the absorbance against blank was
determined at 760 nm. Gallic acid (20-100 µg/ mL)
was used for the preparation of standard curve

Salt solution/Brine solution (BS) 0.1 0.25 0.5 50 55 60 6.5 5.5 4.5
Sugar solution (SS) 0.1 0.25 0.5 50 55 60 6.5 5.5 4.5
Vinegar (VG) 0.1 0.25 0.5 50 55 60 6.5 5.5 4.5
Citric acid (CA) 0.1 0.25 0.5 50 55 60 6.5 5.5 4.5
Potassium metabisulphate (KMS) 0.1 0.25 0.5 50 55 60 6.5 5.5 4.5

TABLE 1

Pretreatments for oyster mushroom

Pretreatments Concentration (%) Temperature (C) Time (hrs)

Mysore J. Agric. Sci., 59 (4) : 106-121 (2025) A. BHAVANA et al.

Fig. 1 : Standard curve of gallic acid
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Standardization of Drying of Oyster Mushroom

Dehydration is a widely used preservation technique
for extending the shelf life of perishable products
such as oyster mushrooms (Pleurotus ostreatus).
Oyster mushrooms are a highly nutritious and
versatile food, rich in protein, fiber, vitamins and
minerals. However, due to their high moisture
content (approximately 85-90%), they are highly
perishable, with a short post-harvest life of only
a few days under normal storage conditions.
Dehydration involves the removal of moisture from
the mushrooms, which inhibits microbial growth
and enzymatic activity, thus preventing spoilage.
This process also reduces the weight and volume of
the mushrooms, making them easier to store and
transport.

Several methods are employed for dehydrating oyster
mushrooms, including sun drying, hot air drying,
freeze drying and microwave drying. Among these,
hot air drying is the most commonly used due to its
cost-effectiveness and efficiency. The quality of the
dehydrated mushrooms depends on factors such as
the drying method, temperature and time, which must
be optimized to preserve the nutritional, sensory and
textural properties of the product.

Dehydrated oyster mushrooms can be rehydrated
for use in various culinary applications, retaining
much of their flavor and nutritional value. The
results depicted in Table 2 show that the weight of

Fig. 2 : Standard curve of rutin

Mysore J. Agric. Sci., 59 (4) : 106-121 (2025) A. BHAVANA et al.

(y = 0.0086x + 0.0804; R
2
 = 0.9976) (Fig. 1). The

results were expressed as gallic acid equivalent
(GAE)/g of sample.

=

Value from standard graph x
total volume of extract obtained (ml)

Value of aliquot (ml) x weight of the sample
taken for extraction (mg)

Standard
equivalents

Estimation of Total Flavonoid Content (TFC)

Total flavonoid content was determined by
Aluminium Chloride colorimetric method as
described by Thaiwong and Chaiwong (2020). To
0.1 - 1 mL of sample extract (50 mg/ mL), 1 mL of
10 per cent Aluminium chloride and 1 M Potassium
acetate was added and the volume was made up to
5 mL with 80 per cent ethanol. After 30 minutes of
incubation at room temperature the absorbance
against the blank was determined at 415 nm. Rutin
(20, 40, 60, 80 and 100 µg/ mL) was used for the
preparation of standard curve and the amount of
total flavonoid compound in the sample extract
was determined from the equation y = 0.0037x +
0.0378; R˛ = 0.9959 (Fig. 2). The results were
expressed as rutin equivalent (RE)/g of sample using
the equation (x).

Statistical Analysis

The experiments were carried out in triplicates.
The data were analysed statistically using SPSS
software (IBM, SPSS Statistics 16.0) following
Design expert and ANOVA were employed for
analysis.
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Unblanched 13.60 ± 0.11 j 13.53 ± 0.13 j 13.61 ± 0.05 k

KMS (0.1%) 26.83 ± 0.10 a 25.77 ± 0.15 c 26.79 ± 0.04 bc

KMS (0.25%) 26.53 ± 0.08 c 26.94 ± 0.14 a 26.84 ± 0.13 b

KMS (0.5%) 26.77 ± 0.27 ab 26.58 ± 0.06 b 26.91 ± 0.27 a

F-value ** ** **

SE(m) 0.04 0.01 0.06

CD at 5% 0.16 0.01 0.18

Salt Solution (0.1%) 19.08 ± 0.13 d 18.99 ± 0.08 d 18.76 ± 0.07 e

Salt Solution (0.25%) 18.82 ± 0.07 de 18.78 ± 0.10 e 18.71 ± 0.13 f

Salt Solution (0.5%) 18.72 ± 0.07 e 18.88 ± 0.06 e 18.69 ± 0.09 f

F-value * * *

SE(m) 0.43 0.13 0.34

CD at 5% 0.71 0.19 0.27

Vinegar (0.1%) 18.84 ± 0.07 de 18.77 ± 0.10 e 18.83 ± 0.07 d

Vinegar (0.25%) 18.65 ± 0.07 e 18.84 ± 0.12 f 18.76 ± 0.06 e

Vinegar (0.5%) 18.96 ± 0.04 de 18.64 ± 0.40 fg 18.80 ± 0.05 de

F-value ** * *

SE(m) 0.62 0.05 0.54

CD at 5% 0.83 0.05 0.27

Citric Acid (0.1%) 18.19 ± 0.08 f 17.89 ± 0.12 h 18.11 ± 0.07 h

Citric Acid (0.25%) 17.84 ± 0.09 fg 18.11 ± 0.06 g 18.32 ± 0.62 g

Citric Acid (0.5%) 17.78 ± 0.08 g 18.02 ± 0.06 g 18.26 ± 1.19 gh

F-value * * *

SE(m) 0.58 0.031 0.23

CD at 5% 0.89 0.112 0.39

Sugar Solution (0.1%) 16.37 ± 0.131h 16.43 ± 0.13 i 16.37 ± 0.07 ij

Sugar Solution (0.25%) 16.20 ± 0.1 h 16.32 ± 0.04 i 16.41 ± 0.05 i

Sugar Solution (0.5%) 16.14 ± 0.05 hi 16.24 ± 0.06 ij 16.27 ± 0.05 j

F-value * * *

SE(m) 0.46 0.03 0.24

CD at 5% 0.74 0.05 0.43

TABLE 2

Dehydration yield of pretreated oyster mushroom (g/250g)

Results are expressed as Mean ± SD. Values with different alphabetical superscripts within the same column
differed significantly, *Significant at 5%, **Significant at 1%

Treatments

Temperature and Time

50C, 6.5 hrs 55C, 5.5 hrs 60C, 4.5 hrs

Weight (gms) Weight (gms) Weight (gms)

Mysore J. Agric. Sci., 59 (4) : 106-121 (2025) A. BHAVANA et al.
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the mushroom samples varied significantly (p < 0.05)
across different treatments, temperatures and times
where the fresh mushroom sample weight was 238.15
± 0.12g for 250g after cleaning and washing. The
highest weight was observed in the samples treated
with KMS (0.5%) at 60°C, with a mean weight of
26.913 ± 0.27g. In contrast, the lowest weight was
observed in the samples treated with sugar solution
(0.5%) at 60°C, with a mean weight of 16.148 ± 0.05g.
This suggested that the sugar solution treatment had
a significant effect on weight reduction, possibly due
to dehydration and moisture loss. The KMS treatment
resulted in significant weight gain across all
concentrations (0.1, 0.25 and 0.5%) and temperatures
(50°C, 55°C and 60°C) (Plate 1a, 1b and 1c). This
attributed to the ability of KMS to retain moisture
and modify the texture of the samples.

The salt solution treatment resulted in significant
weight loss across all concentrations (0.1, 0.25 and
0.5%) and temperatures (50°C, 55°C and 60°C). This
phenomenon accredited to the osmotic effect of the
salt solution, which disrupts the equilibrium of solutes
and water within the sample. When a sample is
immersed in a salt solution, the concentration of
solutes in the solution is higher than that in the
sample. As a result, water molecules from the sample
diffuse out into the solution through the process of
osmosis. This leads to a net loss of moisture from
the sample, resulting in dehydration and weight
loss. The extent of weight loss depends on the
concentration of the salt solution and the duration of
treatment. Higher concentrations of salt solution and

longer treatment times result in greater weight loss
due to increased osmotic pressure and moisture loss.

The vinegar treatment also induced significant weight
loss across all concentrations (0.1, 0.25 and 0.5%)
and temperatures (50°C, 55°C and 60°C). The acidic
pH of the vinegar is believed to be the primary cause
of this effect. When a sample is exposed to an acidic
environment, the proteins within the sample undergo
denaturation. Denaturation is the process by which
proteins lose their native structure and function,
leading to changes in texture and moisture content.
The acidic pH of the vinegar disrupts the hydrogen
bonds and other weak interactions that maintain the
native structure of proteins. As a result, the proteins
unfold and become more hydrophobic, leading to
increased moisture loss and weight reduction.

The citric acid treatment yielded comparable results
to the vinegar treatment, with significant weight loss
observed across all concentrations (0.1, 0.25 and
0.5%) and temperatures (50°C, 55°C and 60°C).
Again, the acidic pH of the citric acid is thought to be
responsible for this effect. Similar to the vinegar
treatment, the citric acid treatment disrupts the native
structure of proteins, leading to denaturation and
increased moisture loss. The acidic pH of the citric
acid also contributes to the breakdown of cellular
structures, resulting in weight loss.

The sugar solution treatment resulted in significant
weight loss due to its osmotic effect. The sugar
solution disrupts the equilibrium of solutes and water

Plate 1 : KMS pretreatment for dehydration of oyster mushroom (Pleurotus ostreatus)

KMS (0.1%) KMS (0.25%) KMS (0.5%)

Mysore J. Agric. Sci., 59 (4) : 106-121 (2025) A. BHAVANA et al.
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within the sample, leading to moisture loss and
dehydration. Similar to the salt solution treatment, the
sugar solution treatment induces an osmotic effect,
causing water molecules to diffuse out of the sample
and into the solution. This results in a net loss of
moisture from the sample, leading to dehydration
and weight loss. The results also highlight the
importance of temperature and time in determining
the weight of the samples. For instance, the weight of
the samples treated with KMS (0.5%) at 60°C was
significantly higher than those treated at 50°C
and 55°C.

The unblanched samples served as a control group,
for a comparison of the effects of different treatments
on weight loss. The unblanched samples showed a
relatively stable weight across all temperatures
(50°C, 55°C and 60°C), with mean weights ranging
from 13.531 ± 0.13g to 13.612 ± 0.05g. Unblanched
samples lost moisture due to evaporation, leading to
weight loss, it also contained enzymes like poly
phenol oxidase (PPO) that break down the
sample’s cellular components leading to browning.
Temperature, treatment and time play a crucial role
in determining the extent of weight loss during
treatment. The parallel study investigated by Devi
et al. (2020) on the impact of different pretreatments
on the quality and sensory acceptability of dehydrated
oyster mushrooms. Five samples were prepared with
the following pretreatments: no treatment (Control),
0.5 per cent citric acid, 0.5 per cent potassium
metabisulfite (KMS), a combination of 0.5 per cent
citric acid and 0.5 per cent KMS and 0.1 per cent
citric acid with 0.1 per cent KMS. Results indicated
that the 0.5 per cent KMS pretreatment, provided the
highest recovery rate, lower moisture content and
superior sensory score compared to the other
treatments. Additionally, the samples dried within 4
days, while the other samples required 5 days for
complete drying.

Similar findings are reported by Pataiya et al. (2023)
the effects of various drying methods on the
functional and nutritional evaluation of dried oyster
mushroom (Pleurotus ostreatus) powder. Fresh
mushrooms were dried using sun drying, vacuum
drying at 70°C, freeze drying at -40°C, hot air

drying at 55°C and tray drying at 50°C. Hot air
drying yielded the highest values for oil-holding
capacity (2.47 g/g), hydration capacity (4.36 g/g), total
soluble solids (3.40 °Brix) and total sugars (10.04%).
Protein content was also highest in mushrooms
dried by hot air (17.10 g/100 g), followed by those
dried by vacuum at 70°C and freeze drying at
-40°C. Sun drying recorded the highest energy
content (333.02 kcal/100 g), followed by tray drying
at 50°C and freeze drying at -40°C. Hot air drying
was found to retain the highest levels of minerals,
including calcium, sodium, potassium and
magnesium. Overall, hot air drying was significantly
superior among the drying methods, yielded the
highest mineral and physico-chemical properties,
while sun drying had the lowest values across most
parameters. This confirmed that KMS pretreatment
is the best amongst all the pretreatments because
it retained moisture within the sample, leading to
weight gain, altered the texture of the sample,
making it more resistant to moisture loss and weight
reduction and also it formed a protective coating on
the surface of the sample, preventing moisture loss
and weight reduction.

The ANOVA conducted on the oyster mushroom
dehydration process using KMS pretreatment
provides insights into the factors influencing the
dehydration response in Table 3. The model as a
whole is significant (p-value = 0.0440), indicating
that the factors tested (KMS concentration, time
and temperature) and their interactions contribute
meaningfully to the dehydration process.

Looking at individual factors, KMS concentration (A)
had a highly significant effect on the dehydration
process, with a p-value of 0.0019, suggesting that
variations in KMS concentration lead to substantial
differences in dehydration. Temperature (C) also
showed a significant effect (p-value = 0.0239),
implying that temperature adjustments during
dehydration can influence the process. On the other
hand, Time (B) did not have a significant effect
(p-value = 0.5187), indicating that the duration of
dehydration does not substantially alter the response
under the given conditions.

Mysore J. Agric. Sci., 59 (4) : 106-121 (2025) A. BHAVANA et al.
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Model 8.70 9 0.96 3.87 0.04 Significant

A-KMS 5.81 1 5.81 23.30 0.00

B-TIME 0.11 1 0.11 0.46 0.51

C-TEMPERATURE 2.06 1 2.06 8.26 0.02

AB 0.39 1 0.39 1.57 0.25

AC 0.11 1 0.11 0.47 0.51

BC 0.00 1 0.00 0.00 0.94

A² 0.00 1 0.00 0.00 0.93

B² 0.00 1 0.00 0.00 0.93

C² 0.19 1 0.19 0.78 0.40

Residual 1.75 7 0.24

Lack of Fit 0.57 3 0.19 0.66 0.61 Not significant

Pure Error 1.17 4 0.29

Cor Total 10.44 16

Std. Dev. 0.25 R² 0.89

Mean 26.70 Adjusted R² 0.82

C.V. % 1.24 Predicted R² 0.64

Adequate Precision 9.90

TABLE 3

ANOVA for the effect of response of oyster mushroom dehydration using KMS in pretreatment

Source
Sum of
squares

df
Mean
square

F
value

P
value

The interaction terms (AB, AC, BC) and quadratic
terms (A2, B2, C2) were not significant, as their
p-values were relatively high, suggesting that these
factors do not interact in ways that significantly
impact the dehydration process. Additionally, the
residual sum of squares is relatively low and the
lack of fit test showed no significant issues with the
model (p-value = 0.6175), indicating that the model
is appropriate and fits the data well.

The model’s predictive performance is strong, with
an R2 value of 0.8980, meaning it explains nearly
90 per cent of the variability in the dehydration
response. The adjusted R2 value of 0.8252 indicates
that even after accounting for the number of predictors,
the model remains robust. The adequacy of the model
is further supported by an adequate precision value
of 9.905, confirming that it is reliable for making
predictions about the dehydration process (0.3%,

55 C for 5.5 hrs) can be optimized. Comparable
study on the effect of pretreatments on dehydration
characteristics of oyster mushroom was carried out
by Raut, 2019. Oyster mushroom (Pleurotous
sajorcaju) purchased from Simadia of Sunsari district
was dried in a hot air oven at 60C with different
pre-treatments like blanching, sulfiting, blanching +
sulfiting and untreated. After dehydration product
was analyzed for sensory quality and drying rate.
Blanching was done in water of 85C for 3 min while
sulfitation was done in 0.3% KMS for 10 minutes.
The effects of pretreatments on yield of final product
were significant at 5 per cent level of significance.
Effect of pretreatments varied the yield from 82.55
to 84.02g/kg while color and overall acceptability
score varied from 7 to 7.4 and 7.12 to 7.8 respectively.
Therefore, the product which was blanched and
sulfited was found to be superior.

Mysore J. Agric. Sci., 59 (4) : 106-121 (2025) A. BHAVANA et al.
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Fig. 3 : Process optimization of oyster mushroom dehydration

The ANOVA analysis confirms that KMS
concentration and temperature are the most influential
factors in the oyster mushroom dehydration process,
while time and the interaction of these factors have
minimal impact.

The response surface methodology (RSM) graph
Fig. 3 illustrated the relationship between two
independent variables, KMS (A) and TIME (B), with
the dependent variable, WEIGHT (g). The 3D surface
demonstrates how changes in KMS and time
influenced the weight response which helped in the
optimization of dehydration of oyster mushroom.
The colour gradient across the surface signifies
variations in weight, with cooler colours (blue/green)
representing lower weight values and warmer colors
(yellow/orange) indicating higher values. Contour
lines at the graph’s base provide a 2D projection of
the surface, offering insights into response trends for
various combinations of KMS and time.

The effect of KMS (A) on weight appears minimal at
lower time levels, as the surface remains relatively
flat in this region. However, as time increased,
KMS showed a slightly positive effect on weight.
This interaction suggests that KMS alone may not
significantly impact weight but can have a more
pronounced effect when combined with higher
levels of time. The flatter regions of the response
surface at specific ranges indicated areas of
minimal sensitivity to KMS changes.

TIME (B) exerts a more dominant influence on
weight compared to KMS. At lower time values,
weight remains relatively small, but as time
increases, the weight tends to rise, particularly in
combination with higher KMS values. This
demonstrated that time is a critical factor in
driving the response. The interaction between
KMS and TIME is evident, as the slope of the
response surface changed depending on the

Mysore J. Agric. Sci., 59 (4) : 106-121 (2025) A. BHAVANA et al.
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combination of these two factors. For instance,
the surface steepens in regions with low KMS
and high time, indicating a stronger interaction
effect.

The experimental data points (red dots) closely
align with the response surface, validating the
model’s accuracy in predicting weight. The pink
dot, potentially representing an optimal or central
point, highlighted a critical region of interest.
This visualization allowed for identifying optimal
KMS and TIME combinations to achieve a
desired weight (0.3% of KMS at 55C for 5.5 hrs).
The concentration variation was optimized to 0.1, 0.2
and 0.3% with similar time and temperature for
further analysis.

Colour Analysis

Colour is a critical quality attribute in food
processing, especially in dehydration, where visual
appearance significantly influences consumer
acceptance. In the context of oyster mushroom
dehydration in a hot air oven, the CIE Lab color
space* is commonly used for color analysis. This
standardized color model evaluated the changes in
appearance during dehydration, providing a
quantitative understanding of the process’s impact
on mushroom quality.

The L value* represents lightness, ranging from 0
(black) to 100 (white). During dehydration, the
L* value typically decreases, indicating darkening
due to moisture loss, enzymatic browning and
non-enzymatic reactions such as the Maillard reaction.
Monitoring L* values help determine the extent of
discoloration and assess the quality of the dried
product.

a value* quantifies the red-green spectrum, where
positive values indicate redness and negative values
signify greenness. Changes in a* values during
dehydration can reflect alterations in pigment content
or chemical reactions, such as oxidation. For oyster
mushrooms, an increase in a* may signify the
development of brownish tones due to enzymatic
browning.

The b value* measures the yellow-blue spectrum,
with positive values indicating yellowness and
negative values representing blueness. During hot air
drying, b* values often increase as yellowness
develops, influenced by thermal degradation of
natural pigments or caramelization. Together,
these parameters (L*, a*, b*) provide a
comprehensive assessment of color changes in oyster
mushrooms, aiding in the optimization of dehydration
conditions for minimal quality loss.

The results in Table 4 depicted that the L* values
(lightness) of the samples varied significantly
(p < 0.05) across different treatments. The highest L*
value was observed in the KMS (0.3%) treatment,
with a mean value of 92.380 ± 1.05. In contrast,
the lowest L* value was observed in the salt solution
(0.3%) treatment, with a mean value of 22.330 ± 0.47.
The a* values (redness) of the samples also varied
significantly (p < 0.05) across different treatments.
The highest a* value was observed in the KMS
(0.1%) treatment, with a mean value of 6.120 ± 0.20.
In contrast, the lowest a* value was observed in the
citric acid (0.3%) treatment, with a mean value of
1.49 ± 0.21.

The b* values (yellowness) of the samples varied
significantly (p < 0.05) across different treatments.
The highest b* value was observed in the samples,
with a mean value of 26.43 ± 1.49. In contrast, the
lowest b* value was observed in the sugar solution
(0.3%) treatment, with a mean value of 11.98 ± 0.50.
The results suggested that the KMS treatment had a
significant effect on the color parameters of the
samples, resulting in higher L* and a* values. This
was due to the ability of KMS to inhibit the activity
of polyphenol oxidase (PPO), an enzyme that causes
browning and discoloration. In contrast, the salt
solution, sugar solution, vinegar and citric acid
treatments resulted in lower L* and a* values,
indicating a loss of color intensity. This owed to the
ability of these treatments to denature proteins and
disrupt cellular structures, leading to a loss of color
pigments. The unblanched samples showed a
relatively high b* value, indicating a higher
yellowness. This owed to the natural pigments present
in the samples, which were not affected by the
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Unblanched 64.08 ± 0.28 d 4.71 ± 0.13 c 26.43 ± 1.49 a

Sugar Solution (0.1%) 33.06 ± 0.82 g 2.19 ± 0.04 g 12.07 ± 0.28 e

Sugar Solution (0.2%) 31.71 ± 1.68 l 2.40 ± 0.09 f 11.16 ± 0.21 g

Sugar Solution (0.3%) 28.40 ± 0.74 m 1.99 ± 0.11 i 11.98 ± 0.50 d

F-value * * *

SE(m) 0.59 0.04 0.21

CD at 5% 0.84 0.06 0.45

Salt Solution (0.1%) 26.55 ± 1.17 n 2.10 ± 0.40 h 10.12 ± 0.16 i

Salt Solution (0.2%) 23.06 ± 1.87 o 2.39 ± 0.23 fg 11.56 ± 0.69 ef

Salt Solution (0.3%) 22.33 ± 0.47 p 1.98 ± 0.04 i 11.01 ± 0.20 g

F-value * * *

SE(m) 0.56 0.14 0.35

CD at 5% 0.80 0.20 0.28

Vinegar (0.1%) 32.93 ± 0.74 h 2.54 ± 0.36 d 11.29 ± 0.34 f

Vinegar (0.2%) 32.42 ± 1.99 i 2.48 ± 0.20 e 10.16 ± 0.15 i

Vinegar (0.3%) 36.32 ± 1.36 e 2.15 ± 0.12 h 10.45 ± 0.02 h

F-value 2.34 NS *

SE(m) 0.66 0.04 0.44

CD at 5% 0.93 0.06 0.29

Citric Acid (0.1%) 32.29 ± 1.88 j 1.71 ± 0.05 j 9.78 ± 0.52 j

Citric Acid (0.2%) 32.03 ± 0.70 k 1.65 ± 0.02 k 10.1 ± 0.55 i

Citric Acid (0.3%) 36.15 ± 0.85 f 1.49 ± 0.21 l 9.11 ± 0.72 k

F-value * * *

SE(m) 0.63 0.02 0.24

CD at 5% 0.90 0.12 0.41

KMS (0.1%) 88.09 ± 1.06 c 6.12 ± 0.20 a 21.04 ± 0.02 b

KMS (0.2%) 89.24 ± 0.42 b 5.45 ± 0.14 b 20.55 ± 0.78 d

KMS (0.3%) 92.38 ± 1.05 a 6.13 ± 0.35 a 21.28 ± 0.08 bc

F-value * NS NS

SE(m) 0.05 0.01 0.08

CD at 5% 0.14 0.02 0.19

TABLE 4

Effect of drying condition on colour parameters of oyster mushroom powder

Results are expressed as Mean ± SD. Values with different alphabetical superscripts within the same column
differed significantly, *Significant at 5%, **Significant at 1%

Treatments L* a* b*

blanching process. A parallel study focused on creating
fresh oyster mushroom chips using various
pretreatments. Fresh mushrooms were fried in oil with

different pretreatments, including 1 per cent salt, 0.5
per cent potassium metabisulfite (KMS), 0.5 per cent
citric acid, and combinations of these, each applied
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for five minutes, followed by partial dehydration for
two minutes. Partially dehydrated mushrooms without
any pretreatment were used as a control. Among the
treatments, chips prepared by soaking oyster
mushrooms in 1% KMS for five minutes, followed
by two minutes of partial dehydration, achieved the
highest organoleptic scores for attributes like color
and appearance, flavor, crispness, taste and overall
acceptability (Desayi, 2012).

The results also suggested that the concentration of
the treatment had a significant effect on the color
parameters of the samples. The temperature and time
of treatment also played a role in the color changes
observed in the samples. Overall, the results suggest
that the KMS treatment had a significant effect on
the color parameters of the samples, resulting in higher
L* and a* values. In contrast, the other treatments
resulted in lower L* and a* values, indicated a loss of
color intensity.

Oyster mushrooms (Pleurotus ostreatus) are a popular
edible fungus known for their nutritional and
nutraceutical properties. They are rich in bioactive
compounds, including polyphenols and flavonoids,
which have been recognized for their antioxidant,
anti-inflammatory and antimicrobial activities. These
compounds contribute significantly to the health
benefits of mushrooms.

Polyphenols are a group of naturally occurring
compounds widely present in plant-based foods,
including mushrooms. The total polyphenolic content
refers to the overall concentration of these bioactive
compounds, which are responsible for many of the
health-promoting effects attributed to mushrooms.
Polyphenols are powerful antioxidants that help
neutralize free radicals in the body, potentially
reducing the risk of chronic diseases such as cancer
and heart disease.

Assessing the total polyphenol content in oyster
mushrooms subjected to various pretreatments and
dried using hot air oven method is essential for
determining the impact of these processes on the
mushrooms’ bioactive properties. Gaining this insight
helps in refining preservation methods to maintain the
valuable health-promoting compounds in dried oyster
mushrooms

The evaluation of total polyphenolic content (TPC)
in oyster mushrooms pretreated with different
solutions at varying concentrations reveals significant
variation influenced by both the type of pretreatment
and its concentration. Among the tested pretreatments
like sugar solution, salt solution, vinegar, citric acid
and potassium metabisulphite (KMS). The highest

Sugar solution 16.50 ± 0.29 d 17.62 ± 0.22 d 16.28 ± 0.22 d

Salt solution 13.66 ± 0.18 e 14.37 ± 0.22 e 15.25 ± 0.69 e

Vinegar 17.51 ± 0.39 c 17.99 ± 0.10 c 17.61 ± 0.37 c

Citric acid 19.65 ± 0.18 b 19.38 ± 0.23 b 19.75 ± 0.12 b

KMS 21.72 ± 0.54 a 22.23 ± 0.58 a 22.67 ± 0.11 a

Factors C.D. F value SE (m)

Factor (A) 0.32 * 0.11

Factor (B) 0.25 * 0.08

Factor (AXB) 0.56 * 0.19

TABLE 5

Total polyphenolic content of oyster mushroom powder

Results are expressed as Mean ± SD. Values with different alphabetical superscripts within
the same column differed significantly, *Significant at 5%, **Significant at 1%

Samples concentration
Total polyphenolic content

0.1% 0.2% 0.3%

Mysore J. Agric. Sci., 59 (4) : 106-121 (2025) A. BHAVANA et al.



118

M
ys

or
e 

Jo
ur

na
l o

f A
gr

ic
ul

tu
ra

l S
ci

en
ce

s

TPC values were consistently observed in mushrooms
treated with KMS across all concentrations, ranging
from 21.72 to 22.67 mg GAE/g. This suggests that
KMS is highly effective in preserving or enhancing
polyphenol content, likely due to its antioxidant and
anti-browning properties which may minimize
oxidative degradation during hot air oven drying.

Citric acid also demonstrated a strong polyphenol-
retaining effect, with TPC values ranging from
19.38 to 19.75 mg GAE/g. The acidity and chelating
ability of citric acid likely help in stabilizing
polyphenolic compounds during processing. In
contrast, salt and sugar treatments showed
comparatively lower TPC levels. Salt-treated samples
had the lowest values, possibly due to the osmotic
effect leading to leaching of water-soluble polyphenols
or their degradation during drying. Sugar-treated
samples, although slightly higher than salt, exhibited
inconsistent results with no clear trend in TPC across
increasing concentrations, indicating limited
effectiveness in polyphenol preservation.

Optimization of pre-treatment was conducted by
Anjaly et al. (2022) in two stages, examining both
the individual and combined effects of blanching
(from 70 to 90 °C) and chemical treatments on oyster

mushroom (Pleurotus ostreatus) was a comparable
study. Where the following drying was performed
using a newly developed multi-mode drying system
under both hot air and vacuum drying conditions
(at 50-70 °C). Pre-treatment with citric acid and
blanching at 80 °C for 2 minutes yielded the lowest
residual polyphenol oxidase activity. Hot air drying
led to higher retention of phenolics, flavonoids,
ascorbic acid and antioxidants in the samples.
However, increasing the vacuum drying temperature
from 50 to 70 °C significantly reduced the levels of
bioactive compounds and affected the color of the
samples. Among hot air-dried samples, bioactive
compounds and color were best preserved at 60 °C,
compared to drying at 70 °C or 50 °C.

The statistical analysis confirms that both the type
of pretreatment (Factor A), the concentration
(Factor B) and their interaction (A×B) significantly
influence the TPC in treated oyster mushrooms, as
indicated by the significant F values and critical
difference (C.D.) values. These findings highlight
the importance of selecting appropriate pre-treatment
strategies to maximize the retention of bioactive
compounds in dried mushrooms, with KMS and citric
acid emerging as the most promising agents for
preserving polyphenolic integrity during dehydration.

Sugar solution 15.50 ± 0.27 c 15.92 ± 0.59 d 16.78 ± 0.48 c

Salt solution 13.36 ± 0.15 e 14.87 ± 0.29 e 14.85 ± 1.16 e

Vinegar 16.21 ± 1.52 b 17.07 ± 0.73 b 17.96 ± 0.35 b

Citric acid 15.40 ± 0.16 cd 16.25 ± 0.02 c 16.69 ± 0.23 cd

KMS 18.41 ± 0.73 a 19.20 ± 0.49 a 20.17 ± 1.07 a

Factors C.D. F value SE (m)

Factor (A) 0.68 * 0.23

Factor (B) 0.53 * 0.18

Factor (AXB) 0.01 * 0.40

TABLE 6

Total flavonoid content of oyster mushroom powder

Results are expressed as Mean ± SD. Values with different alphabetical superscripts within the same column differed
significantly, *Significant at 5%, **Significant at 1%

Samples concentration
Total flavonoid content

0.1% 0.2% 0.3%
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Flavonoids are a subclass of polyphenolic compounds
known for their antioxidant, anti-inflammatory and
anticancer properties. These compounds are abundant
in many fruits, vegetables and fungi like oyster
mushrooms. The total flavonoid content represents
the combined number of flavonoids present in the
mushrooms. In addition to their health benefits,
flavonoids play a key role in the sensory qualities of
mushrooms, such as flavor and color.

Evaluating the total flavonoid content in oyster
mushrooms treated with different pretreatments
and dried using hot air oven methods is crucial
for understanding how these treatments affect
the bioactive properties of the mushrooms. This
knowledge is important for optimizing preservation
techniques and ensuring the retention of beneficial
compounds in dried oyster mushrooms.

The total flavonoid content (TFC) in oyster
mushrooms treated with different pretreatments
and concentrations demonstrates significant
variability, as shown in the table. Among all
treatments, potassium metabisulphite (KMS)
exhibited the highest TFC at every concentration
level, increasing progressively from 18.41 mg/g at
0.1 per cent to 20.17 mg/g at 0.3 per cent. This
suggests that KMS is particularly effective at
preserving or enhancing flavonoid compounds, likely
due to its strong antioxidant properties, which inhibit
enzymatic browning and oxidative degradation of
flavonoids during hot air drying. The consistent
increase in TFC with concentration in KMS-treated
samples further supports the concentration-dependent
protective effect of this preservative.

Vinegar-treated samples also showed relatively high
TFC values, ranging from 16.21 to 17.96 mg/g,
indicating vinegar’s potential to preserve flavonoids.
Its acidic nature might contribute to the stabilization
of flavonoid structures, thereby reducing their
breakdown during thermal processing. On the other
hand, salt solution treatments showed the lowest
TFC values across all concentrations, possibly due to
the ionic strength and osmotic effect of salt, which
can lead to cellular damage and leakage of water-
soluble flavonoids. Sugar solution and citric acid

treatments showed moderate effects, with citric acid
performing slightly better than sugar in most cases.
The variation in these treatments could be attributed
to differences in pH, permeability of cell walls and
ability to chelate metal ions that catalyze flavonoid
oxidation.

A study conducted by Rahimah et al. (2019) conducted
a comparative phytochemical analysis of fresh, dried
and ethanolic extracts of Pleurotus ostreatus to
measure the total phenolic content and In-vitro
antioxidant activity in ethanolic extracts. The fresh
plant materials (FPM), dried plant materials (DPM)
and ethanolic extracts macerated with 70 per cent
(EE70) and 96 per cent ethanol (EE96) were used
for phytochemical assessment, with EE96 specifically
used for antioxidant testing. Total phenol content
was measured using the Folin-Ciocalteu method,
while antioxidant activity was evaluated through
ABTS and H

2
O

2
 assays. Phytochemical screening

revealed the presence of flavonoids, phenolic
compounds, in FPM, DPM, EE70 and EE96
samples, though alkaloids were undetected by the
Meyer Reagent in FPM and DPM. Notably, steroids
and flavonoids showed higher levels in EE96,
indicated by more intense color. In the total phenol
assay, 1 mg of extract contained 6.67µg of phenol,
equivalent to 1 mg of gallic acid. The EE96
exhibited an IC

50
 of 108.07µg/mL in the ABTS

assay and an IC
50

 reduction of 229.17µg/mL. Drying
Pleurotus ostreatus did not reduce its active
compound content and the ethanolic extract
demonstrated a significant phenolic content and
strong antioxidant activity.

The statistical data confirms that both the type of
pretreatment (Factor A), the concentration (Factor B),
and their interaction (A×B) significantly affect the
TFC in oyster mushrooms. The low C.D. and
significant F values indicate a clear treatment
effect, reinforcing the conclusion that selecting
the right pretreatment,. Particularly KMS and vinegar,
is critical for maximizing flavonoid retention during
dehydration. This has important implications for the
development of functional dried mushroom products
with enhanced nutritional and antioxidant properties.
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Future Scope of Work

The present research lays a strong foundation for
enhancing the dehydration process of oyster
mushrooms; however, future work can further expand
its scope by focusing on nutritional profiling and
retention of bioactive compounds post-dehydration,
as well as conducting comprehensive sensory
evaluations and consumer acceptability studies.
Additionally, integrating the dehydrated mushroom
powder into functional food formulations and
assessing their stability, bioavailability and health
benefits can broaden commercial applications.
Shelf life studies, suitable packaging solutions and
are also essential for industrial scale-up.

In conclusion, the study successfully demonstrated
that pretreatment and controlled drying parameters
that significantly influence the quality and shelf life
of dehydrated oyster mushrooms (Pleurotus
ostreatus). Among the various pretreatments tested,
potassium metabisulphite (KMS) at 0.3 per cent
concentration combined with drying at 55°C yielded
the best results in terms of moisture retention,
minimal weight loss, superior color attributes and
also the retained total polyphenols and flavonoid
contents. Conversely, treatments with sugar and salt
solutions led to higher weight loss due to osmotic
dehydration effects. These findings highlight the
importance of selecting appropriate pretreatment
methods and drying conditions to preserve the
nutritional and sensory qualities of mushrooms. The
optimized dehydration process not only enhances
product stability and shelf life but also enables the

development of value-added functional food
products, contributing to reduced post-harvest losses
and improved utilization of oyster mushrooms in the
food industry.
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