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Preparation and Quality Evaluation of Processed Cheese Made from Different
Cheeses and Paneer

UPENDRA  POKHAREL1*and  DIPENDRA  KHANAL

Himalayan College of Agricultural Sciences and Technology (HICAST), Nepal

Processed cheese (PC), a modified form of natural cheese was prepared mixing with different proportions of Cheese and
Paneer; Yak cheese and Kanchan cheese (70:30), Yak and Kanchan (30:70), Kanchan and Mozzarella (75:25), Yak, Kanchan,
Mozzarella and Paneer (30:45:15:10) and Kanchan and Paneer (85:15) with PC made in DDC, Nepal as a control. Five
experimental products were subjected for sensory and physico-chemical analysis. The physico-chemical parameters of processed
cheeses were significantly (p<0.05) varied among each other products due to different combination of natural cheeses. The PC
made from Yak and Kanchan cheese (30:70) was found to be superior (p<0.05) in terms overall sensory attributes. From the
results of physico-chemicals and sensory analysis it was concluded that PC made from Yak and Kanchan (30:70) was the best
formulation among all.
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Introduction
Processed cheese (PC) is prepared with the aid of heat by
comminuting and blending one or more lots of shredded
natural cheese with water, salt, color and suitable emulsifying
agents into a homogeneous plastic mass, followed by heating
the blend under a partial vacuum with a constant agitation
until a homogeneous mass is obtained and then air cooling. If
processing is performed discontinuously, i.e. in a double-
jacketed kettle, the temperature reached is 71�95°C for a period
of 4�15min, depending on various parameters (Piska et al.,
2004). It is made by further processing of finished cheese,
usually a blend of hard rennet varieties with different aromas
and degree of maturity for uniformity, safety, longer keeping
quality and effective merchandising (NDRI, 2006). PC means
the  product obtained by heating cheese with permitted
emulsifiers/stabilizers namely sodium citrate, sodium salts of
orthophosphoric acid and polyphosphoric acid with or with
out added condiments and acidifying agents, namely lactic
acid, vinegar, phosphoric acid and citric acid, acetic acid
(Fox,1996). PC shall contain not more than 4.0% of permitted
emulsifiers, and/or stabilizers. Similarly moisture should be
not more than 47.0% and milk fat content should be not less
than 40.0% of the dry matter. PC may contain 0.1% sorbic
acid, or its sodium, potassium or calcium salts or 0.1% of
nicin (NDRI, 2006).

The important varieties of cheese produced in Nepal are Yak
cheese, Kanchan cheese and Mozzarella. Those cheese with
possible defects during storage, ripening and transportation
regarding surface, color, texture, size and shape as well as
cheese with limited shelf-life can also be used for further
processing. A PC with desirable characteristics can be made

by blending together 55% non aged cheese, 35 % medium
aged cheese and 10 % fully aged cheese (Kosikowski, 1977).
The keeping quality of PC is better than those of ordinary
cheese because enzymes and micro-organisms could be
destroyed in the melting process. PC can be packaged in air
tight and light proof materials such as cups and tubes or
small aluminum foils or plastic parcels.

Therefore, this study aims to find out the optimum combination
of different process cheeses to prepare a high quality
processed cheese from easily available natural raw cheeses
in Nepal.

Materials and Methods

The research was carried out at Dairy Development
Corporation (DDC) Kathmandu, HICAST lab and in Livestock
quality control lab, Hariharbhawan.

Raw materials: The raw materials used in making PC were all
natural cheeses having matured more than 6 months for Yak
cheese, 4 -5 months for Kanchan, below 1 month for
Mozzarella  and 15 days for Paneer. The raw cheeses were
purchased by DDC. Disodium hydrogen phosphate and
trisodium hydrogen phosphate were used as emulsifier. Sorbic
acid and other ingredients e.g. water, salt, butter was locally
purchased. All the chemicals were of analytical grade. The
natural paneer was prepared by Paneer Utpadan Kendra,
Nagarkot under DDC.

Product formulation: Five batches of processed cheeses
were prepared in laboratory namely; PC1= Kanchan and paneer
(85:15), PC2= Kanchan and Mozzarella (75:25), PC3=Yak cheese
and Kanchan (70: 30), PC4= Yak cheese, Kanchan, Mozzarella
and Paneer (30:45: 15: 10), PC5= Yak cheese and Kanchan (30:
70) and a control was taken from the regular manufacturing
processed cheese of DDC, Nepal. The formulation for each
type of processed cheese is given in Table 1.





86

Table 3. Analysis of sensory evaluation of various product processed cheese 

Test 
Parameters*

Products 

Control PC1 PC2 PC3 PC4 PC5 

Flavor 3.50±1.51a 3.50±1.28b 6.36±0.75c 5.43±1.74bc
5.57±1.79b 7.07±1.07c

Taste 2.79±1.31a 7.00±1.18d 6.43±1.40d 5.50±1.65bc
5.07±1.82bc 7.07±1.07d

Color 5.79±1.67a 7.21±1.12b 6.29±1.64ab 6.36±1.69ab
6.21±1.85ab 6.86±1.29ab

Overall 
acceptance 

3.93±1.49a 7.07±1.33c 6.29±1.07bc 5.43±1.70b 5.57±1.79bc 6.57±1.40c

*Mean ± S.D., values with different superscript letters (a-d) in the same rows are significantly different (p<0.05) 

The average fat content in samples were significantly varied
(p<0.05) in the range of 42.50 (PC5) to 52.38% (PC3), while
48.71% in control (Figure 2). The ANOVA showed that the
protein content of prepared samples and control PC were sig.
(p<0.05) difference (Figure 2) within the products. The average
protein content of samples ranged from 31.21% (PC2) to
38.36% (PC3), while 37.64% for control (Figure 2). The protein
content was found to be higher in PC3. The ranking of the
product Crude protein were PC3< Control < PC5< PC1 < PC4 <
PC2. Protein content in PC should be above 44 % (Fox, 1996).
According to DDC standard for cheese, it should contain at
least 22.80% protein in dry basis. But all prepared and control
products were below the standards observed by Fox (1996),
however the all samples complied the DDC standard.

Titrable acidity, pH and salt analysis result has been shown
in (Table 2). The slight variation of acidity in processed cheese
might be due to the different proportion of natural cheeses
mixed in formula as well as due to lactic acid formed as a result
of bacterial action on lactose of milk (De, 1996). The obtained
results are in line with the finding of Krofa et al., (2004), as
0.17 to 0.25 %.

The pH for PC mentioned by Fox (1996) is 5.6-5.8. In control,
PC1 and PC5 were little bit higher than the standard prescribed
by Fox (1996), while the pH for PC2, PC3 and PC4 were within
the range. The ANOVA revealed that the products were
significantly (p<0.05) different within the groups (Table 2).

According to National standard for common salt in processed
cheese has been mentioned as 3%. PC5 and control products
showed slightly higher value than the National standard
(Table2). Control sample and PC5were not significantly (p<0.05)
difference but all remaining samples were significantly (p<0.05)
difference with those two samples. Salt content of all products

were significantly (p<0.05) different within the products except
PC5 and control. Salt inhibits the growth of certain micro-
organisms (Mathur et al., 2005).

Sensory evaluation: PC5 of Yak cheese and Kanchan (30:70)
were better in terms of texture, flavor and taste whereas the
color and overall acceptance was higher in PC1 of Kanchan
and paneer (85:15). The control product had lowest score in
all sensory parameters (Table 3).

The texture, flavor, taste and overall acceptance were sig.
different in various proportions products except color (Table
3 and Figure 3). It showed that the effects of treatments
occurred in the variation of the proportion ingredients in
texture, flavor, taste and overall attributes, but there was no
effect of treatment in color. All the experimental products were
significantly differed with control in term of texture, flavor,
taste and overall acceptance except color.  The off-flavor
observed in milk fat was due to long time storage might cause
oxidative rancidity on fat leading to the production of
saturated and un-saturated aldehydes and also unsaturated
ketenes and alcohols (Rao, 1996).

Preferences for texture was ranked as PC5 < PC1 < PC3 < PC2 <
PC4 < control (Figure 3). The texture was significantly higher
(p<0.5) for control as compare to others. Flavor is an
identifiable and distinctive quality of cheese perceived with
the combined senses of taste or smell.  The panels preferences
was found as PC5 < PC2 < PC4 < PC3 < PC1<control (Table 3) for
flavor.  Result for flavor score showed that the various
processed cheese were significantly (p<0.05) different among
the products. But between the products the control product
was significantly (p< 0.05) scored least as compared to all
other products. PC5 with PC2 showed no significant (p<0.05)
difference (Table 3) and having the higher preference in term
of flavor among all.

Table 2. Chemical analysis of various product processed cheese 

Parameters*
Products

Control PC1 PC2 PC3 PC4 PC5 

Acidity (%) 0.27±0.06
c

0.25±0.71
c

0.25±0.71
c

0.28±0.00
bc

 0.27± 0.09
bc

 0.31 ± 0.71
a

pH 6.14±0.06
a

6.04±0.5
ab

 5.65±0.71
ac

 5.79±0.13
bc

 5.70±0.14
bc

 5.90± 0.14
c

Salt (%) 4.15±0.07
a

2.53±0.04
c

2.85±0.07
b

2.37±0.42
d

2.63± 0.09
c

4.10± 0.14
a

*Mean ± S.D., different lowercase letters in superscripts (a-d) in the same row denotes the values are 

significantly different (p<0.05) 
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Figure 3. Bars showing texture of different processed cheese

Mean ± SD, Bars having different letters show significantly
different (p<0.05)

For the taste, the highest score was for sample PC5 followed
by PC1, where as control product was least preferred (Table
3). The recipe did not influenced on the color of products
significantly (p>0.05); however all were found significantly
different than control one. The overall acceptability was found
to be significant different (p< 0.05) among the products but
within the groups PC1 and PC5 obtained the highest
insignificant score (p< 0.05), while control was lest preferred.
Considering all other attributes product PC5 could be
recommended as the best product based on sensory qualities.

Conclusion
Based on the results, it has been concluded that the product
PC5 [the combination of Yak cheese and Kanchan (30:70)]
was found to be superior in physico-chemicals as well as
sensory quality.  The overall result revealed that still the best
product has the various shortcomings to fully satisfy the
consumer�s needs; however, the product could meet the
national and international standard for processed cheeses.
Nevertheless, it is very important to consider the high quality
of processed cheese could be produced only from high quality
raw materials. Apparently, microbiological study as well as
other flavor and natural toxin study on such product before
commercialization seems to be beneficial for risk analysis.
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