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Abstract: 
As a good source of natural anti-oxidants, oyster mushroom flour can be incorporated in dairy products. However, very 
few scientific publications provide formulations for dairy products fortified with oyster mushroom flour. This research 
featured the physicochemical and antioxidant properties of oyster mushroom flour pretreated with 0.5% citric acid 
solution. Three samples of mozzarella cheese were incorporated with 1, 2, and 3% oyster mushroom flour and tested for 
physicochemical properties, total phenolic content, total flavonoid content, and 2, 2-diphenyl-1-picrylhydrazyl (DPPH). 
The mushroom flour had 11.09 ± 0.88% moisture content, 20.70 ± 0.74% protein, 3.25 ± 0.13% ash, 7.43 ± 0.35% crude fiber,  
3.31 ± 0.51% fat, and 54.20 ± 0.81% carbohydrate. The DPPH was 87.00 ± 0.15 mg GAE/g DM, the total phenolic content 
was 2.09 ± 0.68 mg GAE/g DM, and the total flavonoid content was 1.67 ± 0.27 mg QE/g DM. The texture and water holding 
capacity of the mozzarella cheese samples fortified with oyster mushroom flour decreased as the proportion of mushroom flour 
increased. The color (L* lightness, b* redness, and a* yellowness) was significantly lower than in the control (cheese without 
oyster mushroom flour). The test samples contained significantly (p ≤ 0.05) higher amount of DPPH and phenolic compounds 
than the control. The sensory attributes were assessed by 30 semi-trained panelists, who gave the highest score to the sample 
fortified with 1% oyster mushroom flour. As a natural antioxidant, oyster mushroom flour proved to be an excellent component 
for functional cheese products.
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INTRODUCTION
The food industry produces bio-functional foods 

supplemented with plant ingredients to meet consumer’s 
high demand for healthy lifestyle [1]. Novel cheese pro- 
ducts are an important part of this strategy because 
cheese is extremely rich in bio-active compounds. 
Natural cheeses can be fortified with both dairy and 
non-dairy ingredients, e.g., mushrooms, wheat fiber, 
vegetables, meat, egg protein, fruit juices and pulp, oats, 
nuts, etc. [2].

Mushrooms are classified as healthy food because 
they are low in fat but rich in proteins and dietary 
fibers [3]. They are often included in highly nutri- 
tive soups or mixed with herbs as a strengthening agent. 

Mushrooms are also a good source of energy: 454 g of 
fresh mushrooms provide 120 kcal. They are rich in iron, 
copper, calcium, potassium, vitamin D, folic acid, zing, 
etc., which makes it possible to use them as capsules or 
extracts [4]. 

In fact, researchers compare mushrooms with milk 
and non-vegetarian foods such as eggs and meat [5]. 
Most edible mushrooms belong to the Agaricaceae 
family of the basidiomycetes class [6]. This group inclu- 
des about 14 000 different species of mushrooms, of 
which at least 1450 species are edible and 25 species are 
included in daily diets worldwide [7]. 

Unfortunately, mushrooms have a very short shelf 
life, which can be extended by various processing 
methods, e.g., freezing, drying, canning, sterilization, 
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pickling, etc. As a result, the market value of mush- 
rooms is rising every year due to their monetary 
potential, nutritional constituents, and the growing de- 
mand for a healthy life style.

Cheese is a fermented milk-based food product 
obtained by milk coagulation and draining. It is a con- 
solidated curd of milk solids in which milk fat is 
entrapped by coagulated casein [8]. Cheese is one of the 
oldest fermented foods in human history. Nowadays, it 
exists in thousands of varieties. This diversity is a result 
of multiple factors, one of which is the type of milk (cow, 
buffalo, goat, sheep, etc.). 

Mozzarella cheese gained a worldwide popularity as 
a salad ingredient or as a ready-to-eat meal. Mozzarella 
cheese has a wide application in the food industry due 
to its nutritional value and diversity [9]. For instance, 
mozzarella cheese contains a lot of calcium, which 
contributes to weight loss, as well as protects from  
breast cancer and metabolic disorders associated with 
cardiovascular diseases [10]. Mozzarella cheese is a  
rich source of proteins, short-chain fatty-acids, vitamins, 
e.g., riboflavin, thiamin, vitamin B12, etc., and minerals, 
e.g., calcium and phosphorus [11]. Milk is an important 
source of such macro-nutrients as fat, proteins, and 
sugar (lactose), as well as micro-nutrients, represented 
mostly by various minerals [12]. The textural properties 
of cheese depend on the composition and pretreatment of 
milk, fortification of cheese, etc. 

Various studies report better textural properties 
and nutritional functionality of processed cheese by 
fortification with spice extracts, vegetable oil, and oat 
flour [13–15]. However, very few publications feature 
mozzarella cheese fortified with mushroom powder. 
The present work aims at utilizing oyster mushroom 
powder as a source of additional nutrients for functional 
cheese. We tested the effect of different concentrations 
of mushroom flour on the textural and nutritional 
properties of mozzarella cheese. 

STUDY OBJECTS AND METHODS
Collecting the raw materials. The instant full-

cream milk powder was purchased from the local mar- 
ket in the vicinity of the Hajee Mohammad Danesh 
Science and Technology University (Bangladesh). The 
oyster mushrooms (Pleurotus ostreatus L.) came from the 
Horticulture Center in the city of Dinajpur (Bangladesh). 
The chemicals and the starter culture were purcha- 
sed from Chr. Hansen (Hoersholm, Denmark). The 
experiments were conducted on the premises of the 
Department of Food Engineering and Technology, Hajee 
Mohammad Danesh Science and Technology University.

Preparing the mushroom flour. Fresh oyster mush- 
rooms were rinsed under running water and sliced 
into 3-mm pieces. After that, we soaked 250 g of mush- 
room in 1 L of 0.2% citric acid solution for 30 min. 
Subsequently, the slices were spread over plastic trays 
and allowed draining. Then, they were dried in a cabinet 
dryer at 60°C with hot air at a flow rate of 0.305 m/s. 
The dry mass was grounded into fine flour in a  

CM/L-7360065 blender (Japan). The resulting oyster 
mushroom flour was sieved and packed in airtight high-
density polyethylene (HDPE) bags. The flour remained 
in desiccators at room temperature until further use.

Compositional analysis of mushroom flour. The 
contents of moisture, ash, protein, fat, and fiber were 
determined as recommended by the Association of 
Official Analytical Chemists for mushroom flour [16]. 
The carbohydrate content was expressed by subtracting 
the resulting protein, fat, ash, moisture, and fiber  
from 100.

Preparing sample extracts from mushroom flour. 
The extraction of all samples followed the procedure 
described in [17]. We mixed 5 g of sample with 50 mL of 
80% methanol at a solid to liquid ratio of 1:10, extracted 
it at room temperature, and kept it in a hot plate, shaking 
it for 3 h. The procedure was followed by centrifugation 
using an MF 300 General Centrifuge at 4000 rpm for 
15 min. The supernatant extraction was filtered using 
Whatman No. 1 filter paper. The remaining residue was 
extracted again in the same procedure to collect the 
supernatant. This procedure was repeated twice. The 
supernatants were combined and made up to 30 mL 
by adding methanol. All the samples underwent the 
same procedure. The supernatants served as extract to 
determine the total phenolic content, the total flavonoid 
content, and the antioxidant properties. All the tests 
were done in triplicates in immediate succession, and 
the samples were stored at 5°C until further use.

Antioxidant analysis via DPPH assay. The anti- 
oxidant profile was investigated using the 1,1-diphenyl-
2-picrylhydrazyl (DPPH) radical as a free radical sca- 
venging model. The free radical scavenging ability was 
measured using a modified version of the DPPH assay 
described by Islam et al. [18]. We combined 100 µL 
of extract and 1.9 mL of 0.30 mM of DPPH solution 
in a test tube. The resulting mix was stored at room 
temperature for 30 min. A spectrophotometer (UV/VIS, 
UV1800) was used to measure the absorbance at 520 nm.  
Methanol served as control. The antioxidant activity, %, 
was calculated as a percentage suppression of the DPPH 
radical by the following Eq. (1):

        Antioxidant activity = 1 – (As/Ao) × 100           (1)

where As is the absorbance of the sample and DPPH 
solution and Ao is the absorbance of the control.

Determining the total phenolic content. The total 
phenolic content of each sample was evaluated using the 
Folin-Ciocalteu assay, which was modified slightly from 
the standard described by Kabir et al. [17]. After mixing 
0.5 mL of the sample extract with 0.5 Folin-Ciocalteu 
solutions, we added 1 mL of sodium bicarbonate (7.5% 
solution) to the mix, which was diluted with distilled 
water to obtain 10 mL of solution. The mix was vortexed 
for a few seconds. The solutions were centrifuged 
for 10 min at 4000 rpm after spending 35 min at room 
temperature in the dark. After that, the absorbance 
was detected using a spectrophotometer (UV–VIS,  
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UV-1800) at 725 nm. The standard curve was calibrated 
with gallic acid (0–200 L M). The results were presented 
as milligrams of Gallic acid equivalent per gram of dry 
solids (mg GAE/g DM).

Determining the total flavonoid content. The 
colorimetric approach reported by Islam et al., with a 
few adjustments, helped to determine the total flavonoid 
content [18]. We mixed 1 mL of the extracts with 4 mL 
of distilled water and 0.3 mL of a 5% NaNO2 solution 
in 15-mL falcon tubes. The tubes were then allowed 
standing for 5 min before adding 0.3 mL of 10% AlCl3 
to the mix and left to stand for 1 min. After that, 2 mL 
of 1 M NaOH and 2.4 mL of distilled water were pou- 
red together and mixed thoroughly. The tubes were main- 
tained in a dark place at room temperature for 15 min 
following 10 min of centrifugation at 4000 rpm. The  
absorbance was measured at 510 nm against a blank 
made in the same way but with methanol instead of 
water. A standard curve of quercetin was used to 
quantify the total flavonoid content. From a quercetin 
standard curve, the total flavonoid content was deter- 
mined, and the results were represented as milligrams 
of quercetin equivalent per gram of dry sample  
(mg QE/g DM).

Preparing mozzarella cheese with mushroom 
flour. Four mozzarella cheese samples were prepared 
by the method described by Shams et al.: control cheese 
(without mushroom flour), cheese with 1% mushroom 
flour, cheese with 2% mushroom flour, and cheese with  
3% mushroom flour [19]. Table 1 illustrates the formu- 
lations.

Physical properties analysis of mozzarella cheese. 
We defined the physical properties of the mozzarella 
cheese fortified with mushroom flour. Its textural profile 
included such parameters as hardness, adhesiveness, 
cohesiveness, resilience, chewiness, and springiness. 
The analysis involved a penetration test using a texture 
analyzer equipped with a 2-kg load cell. The viscosity 
was calculated after mixing the sample at 4°C for 60 s 
using a viscometer (Brookfield, USA). The samples 
were analyzed using a number 2 spindle at 12 rpm. The 
resulting viscosity was recorded in centipoise (Cp).

Guzman et al. developed a centrifuge technique to 
assess the water holding capacity of cheese [20]. We 
centrifuged 5 g of cheese (C) for 30 min at 1250×g. The 
precipitant was weighed after removing the ejected 
whey (WE). The water holding capacity (WHC, %) was 
determined as follows:

                            100C WEWHC
C
−

= ×  

weight of supernatant
Syneresis

weight of cheese
100= ×  

                 (2)

The syneresis of the mozzarella cheese was assessed 
through the curd drainage test at room temperature 
based on a modified version of the procedure developed 
by Harwalkar et al. and Mahomud et al. [21, 22]. We cut 
the cheese in a beaker with a steel knife and transferred 
it into a funnel fitted with a stainless-steel screen. After 
that, the whey was drained into a graduated cylinder. 
The syneresis, %, percentage was calculated as the 
weight of the expelled water divided by the weight of the 
initial sample multiplied by 100:

       

100C WEWHC
C
−

= ×  

weight of supernatant
Syneresis

weight of cheese
100= ×          (3)

The color of the mozzarella cheese was analyzed 
using a BIOBASE Colorimeter (BC-110/200, China). 
The color attribute was determined by the L*, a*, and 
b* system, where L* indicated lightness (100 – white, 
0 – black), a* denoted redness (+)/greenness (–), and b* 
indicated yellowness (+)/blueness (–) [23].

Sensory evaluation of mozzarella cheese. The sen- 
sory properties of the mozzarella cheese were valued 
according to the hedonic rating test as recommen- 
ded by Roessler et al. [24]. Randomly coded samples  
were presented to 30 semi-trained panelists, who were 
asked to rate the color, flavor, texture, taste, mouthfeel, 
and overall acceptability on a 9-point scale, where  
1 = dislike extremely, 2 = dislike very much, 3 = dislike 
moderately, 4 = dislike slightly, 5 = neither like nor 
dislike, 6 = like slightly, 7 = like moderately, 8 = like 
very much, 9 = like extremely. 

Statistical analysis. All experiments were done 
in triplicates, and the results were provided as the  
mean ± SD.  Statistical software (SPSS for Windows 
Version 26.0) was used to calculate all the experimental 
data. The Duncan’s Multiple Range Test was employed 
to determine the significant differences between the 
means of textural, sensory, and antioxidant properties  
of the mozzarella cheese at p ≤ 0.05.

RESULTS AND DISCUSSION
Table 2 shows the proximate composition of the 

oyster mushroom flour. In this experiment, the moisture 
content of the mushroom flour equaled 11.09%. This 
value was lower than the value reported by Das et al., 
which was 12.33% [25]. This value was consistent with  
11% moisture content of the mushroom flour. The 
amount of ash in the mushroom flour was 3.25%.  
This result was also lower than the 5.54% reported by 
Prodhan et al. [26]. In the present study, the protein 

Table 1 Mozzarella cheese with oyster mushroom flour: 
formulations

Ingredients, g Samples
Control With oyster mushroom flour

1% 2% 3%
Milk 100 99 98 97
Oyster mushroom 
flour

0 1 2 3

Starter culture 0.1 0.1 0.1 0.1
CaCl2 0.62 0.62 0.62 0.62
NaCl 1 1 1 1
Rennet 0.0025 0.0025 0.0025 0.0025

NB: The optimal proportions were obtained by trial and error
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content of the oyster mushroom flour was determined 
as 20.70%. This value was similar to the 20.0% repor- 
ted by Charles et al. [27]. As for the protein content,  
Maray et al. and Farooq et al. obtained higher results: 
21.9 and 28.69%, respectively [28, 29]. 

In our research, the fat content of the mushroom flour 
proved to be 3.31%, which was similar to the findings 
reported by Ozturk et al., who detected 3.05% of fat in 
mushroom flour [30]. We determined 7.43% of crude fi- 
ber, which approximated the value of 7.90% published by 
Salehi et al. [31]. However, our result for crude fiber was 
higher than the 5.6% reported by Gonzalez et al. [32]. 
The carbohydrate of the mushroom flour appeared  
to be 54.20%, which exceeded the result published by  
Painuli et al., i.e., 52.74% [33].

In this research, the experimental value of the mush- 
room flour was lower than that obtained by Maray et al., 
who reported 58.76% [28]. Finally, the proximate com- 
position analysis of the mushroom flour revealed much 
protein and little ash. Proteins are essential for life: 
every cell in the body is made up of protein. The basic 
structure of protein is an amino acid chain. A protein-
rich diet helps human body repair and replace cells. 
Protein is especially important for children, adolescents, 
and pregnant women.

Antioxidant properties of mushroom flour. The 
antioxidant properties of the mushroom flour were 
examined by extracting the oyster mushroom flour with 
an 80% methanol solution. The total phenolic content 
of the mushroom flour was estimated by the Folin-
Ciocalteu method (Table 3). The methanol extracts obtai- 
ned from the mushroom flour had the total phenolic 
content of 2.09 mgGAE/g DM. A similar total phenolic 
content was reported by Rashidi et al. as 2.21 mg/g [34]. 
Zalewska et al. obtained a greater total phenolic content 
of mushroom flour of 9.48 mg/g [35]. Radzki et al. 
claimed that hot-air drying can significantly reduce the 
total phenolic compounds in mushrooms [36]. 

As for the total flavonoid content in this research, 
it was 1.67 mg/g, which approximated the 1.16 mg/g 
obtained by Mutukwa et al. [37]. However, Nguyen et al. 
reported a much higher value of 3.28 mg/g [38]. 

The effect of heat on the cell wall released the cell 
bound flavonoids, which affected the total flavonoid 

content [39]. According to the DPPH radical scavenging 
assay, the DPPH of the mushroom flour was 75.96% 
in this experiment. Much lower DPPH values were 
reported as 57% by Chirinang et al. and 58.13% by 
Reis et al., while Tsai et al. obtained an even greater 
DPPH of 77.37% [40–42]. The difference in DPPH 
might be attributed to different factors, e.g., extraction 
methods, species peculiarities, blanching conditions, 
etc. Nevertheless, oyster mushrooms could serve as a 
prospective source of natural antioxidants.

Physical properties of mozzarella cheese fortified 
with oyster mushroom flour. Table 4 summarizes the 
physical properties of mozzarella cheese. The textural 
properties of the mozzarella cheese were determined as 
0.37 ± 0.02 kg for the control sample without mushroom 
flour and 0.42 ± 0.05 kg for the cheese sample with 3% 
mushroom flour. The texture of S1 was the lowest and 
that of S4 was the highest. The texture increased slightly 
together with the mushroom flour amount. The hardness 
correlated with the texture of cheese according to 
Ozturk et al. [30].  

The viscosity of mozzarella cheese ranged from  
2.317 ± 5.56 to 2.479 ± 9.53 Cp. The experimental values 

Table 2 Proximate composition of mushroom flour

Components, % Mushroom flour
Moisture 11.09 ± 0.88
Ash 3.25 ± 0.13
Protein 20.70 ± 0.74
Fat 3.31 ± 0.51
Fiber 7.43.00 ± 0.35
Carbohydrate 54.20 ± 0.83

All data is the mean standard deviation of three replicates

Table 3 Antioxidant properties of mushroom flour

Properties Mushroom flour
Total phenolic content, mg GAE/g DM 2.09 ± 0.68
Total flavonoid content, mg QE/g DM 1.67 ± 0.27
DPPH, % 75.96 ± 3.00

All values are mean ± standard deviation of at least three replicates 
(n = 3)

Table 4 Physical properties of mozzarella cheese fortified with oyster mushroom flour

Parameter Control Samples with oyster mushroom flour
1% 2% 3%

Texture, kg 0.37 ± 0.02b 0.38 ± 0.10b 0.39 ± 0.01b 0.42 ± 0.05a

Viscosity, Cp 2379.66 ± 67.68b 2317.00 ± 5.56b 2448.00 ± 33.80a 2479.00 ± 9.53a

Water holding capacity, % 98.42 ± 0.07a 98.43 ± 0.25a 98.46 ± 0.56a 98.90 ± 0.10a

Syneresis, % 2.03 ± 0.06c 2.20 ± 0.10b 2.26 ± 0.15b 2.50 ± 0.10a

L* 40.46 ± 3.01a 39.72 ± 1.80a 38.65 ± 0.14a 38.04 ± 0.53a

a* 2.84 ± 0.24a 2.58 ± 0.35ab 2.39 ± 0.09ab 2.24 ± 0.13b

b* 9.77 ± 0.85a 8.93 ± 0.27a 7.74 ± 0.31b 6.70 ± 0.44c

All values are the mean ± SD of three replicates. The test values in the same row have different superscripts for each parameter that is significantly 
different (p ≤ 0.05)
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of the control sample and the one with 1% mushroom 
flour were significantly similar (p ≤ 0.05) whereas 
those of the samples with 1 and 3% mushroom flour 
were significantly different. The viscosity increased mo- 
derately with the incorporation of mushroom flour. 

The water holding capacity of the mozzarella che- 
ese increased slightly with increasing in an oyster 
mushroom amount (Table 4). The test values were 
significantly similar (p ≤ 0.05) in all the samples. The 
water holding capacity increased slightly with the oyster 
mushroom flour proportion. 

The physical values of mozzarella cheese varied 
significantly (p ≤ 0.05) in the control, the sample with 
1% mushroom flour, and the sample with 3% mushroom 
flour. The syneresis was at its highest in the sample with 
3% mushroom flour and equaled 2.50 ± 0.10% compa- 
red to the control sample, which was 2.03 ± 0.06%. The 
syneresis of the control mozzarella cheese was lower 
than that of the other samples. This property increased 
together with the percentage of the oyster mushroom 
flour.

The color characteristics of the cheese samples 
are presented in Table 4. The test values of L* were 
significantly similar (p ≤ 0.05) in all the samples. Howe- 
ver, the a* and b* values were significantly different  
(p ≤ 0.05) in all the samples. The control and the 
sample with 1% mushroom flour showed higher L*, a*, 
and b* values. The extra mushroom flour affected the 
color of the cheese, which decreased slightly in the 
sample with 2% and the sample with 3% mushroom 
flour. The semi-dark color of the experimental cheese 
might have been caused by the enzymatic brow- 

ning during the mushroom flour processing (Fig. 1). 
Enzymatic browning is known to deteriorate the color 
because ambient oxygen oxidates the mono-phenolic 
substances and polyphenol oxidase in mushroom  
matter [43].

Antioxidant properties of mozzarella cheese 
fortified with oyster mushroom flour. Figure 2  
illustrates the total phenolic compounds of the moz- 
zarella cheese fortified with various amounts of oyster 
mushroom flour. The total phenolic content varied from 
0.16 to 1.08 mg GAE/g DM. The experimental values 
were significantly different (p ≤ 0.05) in every sample. 
The highest total phenolic content was found in the 
sample with 3% of mushroom flour. The results were 
expressed as milligram of gallic acid equivalents per 
gram (mg GAE/g DM) of mozzarella cheese. Phenolic 
compounds are important for fruit because they have 
antioxidant properties to prevent the breakdown of 
hydro peroxides into free radicals or inactivate lipid free 
radicals [44]. 

The DPPH of the mozzarella cheese ranged from 
9.97 to 30.25 mg GAE/g DM (Fig. 3). The DPPH was 
the highest in the sample with 3% mushroom flour and 
the lowest in the control. The DPPH of the mozzarella 
cheese increased gradually as the percentage of the 
mushroom flour increased. The results for the control 
and the test samples were significantly different. The 
values were significantly different (p ≤ 0.05) in all 
the samples. Higher DPPH levels indicated a higher 
antioxidant activity. On the other hand, lower DPPH 
values indicated a lower antioxidant activity [45]. The 
total flavonoid content was measured three times for 

Figure 1 Physical appearance of mozzarella cheese fortified with oyster mushroom flour

Figure 3 DPPH of mozzarella cheese fortified with oyster 
mushroom flour
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with oyster mushroom flour
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each sample, but the values were so low that they could 
be neglected. The absence of flavonoids in the fortified 
mozzarella cheese might be attributed to the very 
small amount of total flavonoids detected in the oyster 
mushroom flour.

Sensory evaluation of mozzarella cheese fortified 
with mushroom flour. Table 5 demonstrates the effect 
of mushroom flour on the properties of mozzarella 
cheese. The sample with 1% mushroom flour was 
well accepted by the panelists due to its superior color, 
flavor, texture, taste, and mouthfeel compared to those 
of other mozzarella cheese. The sample with 1% oyster 
mushroom flour increased the hedonic acceptability of 
the mozzarella cheese because it had a more appealing 
appearance and texture. The samples with 2 and 3% of 
mushroom flour received a lower score because of their 
texture, flavor, and color. Therefore, oyster mushroom 
flour can be fortified with skim milk powder to produce 
mozzarella cheese with good sensory attributes.

CONCLUSION
The research revealed the physicochemical and 

antioxidant properties of dehydrated oyster mushroom 
flour, as well as the effect of its different proportions 
on the textural, nutritional, antioxidant, and sensory 
properties of mozzarella cheese. The total antioxidant 
activity was 75.96 ± 3.00%, the total phenolic content 
was 2.09 ± 0.68 mg GAE/g DM, and the total flavonoid 
content was 1.67 ± 0.27 mg QE/g DM. The antioxidant 
properties and the total phenolic content of the ex- 
perimental mozzarella cheese fortified with oyster mush- 
room flour were superior compared to the control. The 

best sensory evaluation score belonged to the sample 
fortified with 1% oyster mushroom flour. This amount 
can be recommended for functional mozzarella cheese 
since this percentage had no negative effect on the sen- 
sory properties of the mozzarella cheese. The samples 
with 2 and 3% mushroom flour demonstrated better an- 
tioxidant properties and a greater phenolic content, but 
the extra percentage of mushroom flour reduced the  
consumer acceptability. The new functional cheese pro- 
ved safe and beneficial for health. Oyster mushroom 
flour possesses properties that can be used in the food 
industry. The obtained results reinforce the importance 
of investments in the development of innovative pro- 
ducts with oyster mushroom flour. Economically, these 
attempts may result in gains for both agricultural prac- 
tice and the food industry.
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Table 5 Sensory attributes of mozzarella cheese fortified with oyster mushroom flour in different amounts

Sample Color Flavor Texture Taste Mouth feel Overall acceptability
Control 7.90 ± 0.44a 8.00 ± 0.32a 7.75 ± 0.44a 7.80 ± 0.52a 8.10 ± 0.55a 7.85 ± 0.48a

1% 7.75 ± 0.55a 7.65 ± 0.48b 7.35 ± 0.58b 7.30 ± 0.47b 7.50 ± 0.60b 7.50 ± 0.60a

2% 6.85 ± 0.36b 7.00 ± 0.56c 6.50 ± 0.51c 6.40 ± 0.50c 6.55 ± 0.51c 6.75 ± 0.44b

3% 6.40 ± 0.50c 6.30 ± 0.65d 6.05 ± 0.60d 5.85 ± 0.58d 6.05 ± 0.68d 6.05 ± 0.68c

All values are the mean ± SD of three replicates. The test values in the same column carry different superscripts for each parameter that  
is significantly different (p ≤ 0.05)
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