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Abstract

Paneer an indigenous milk product prepared by acid and heat coagulation of milk is most popular in
India. Paneer quality are based on the scores for flavour, body and texture, color and appearance. Buffalo
milk is considered most suitable than cow milk for making paneer. Mint leaves and extracts are natural
sources of antioxidant and biologically active. The present investigation was undertaken with object of
studying the standard procedure of preparation of paneer by using buffalo milk and mint and studied for
its sensory properties. In the present study To, T1, T2, Ts and T4 were formulated in which paneer was
prepared by using buffalo milk and mint was in the ratio of (100:00, 98:2, 96:4, 94:6 and 92:8)
respectively. The sensory score for overall acceptability of mint paneer of treatments To, T1, T2, Tzand T4
was found to be 7.73, 7.93, 8.06, 7.66 and 7.42 respectively. Overall acceptability score of paneer by
using buffalo milk and mint and control milk, highest mean score of overall acceptability was recorded in
T2 (8.06) followed by T1(7.93), To (7.73), T3 (7.66) and T4 (7.42). It was found that among all treatments
T2 (8.06) higher score in sensory evaluation and considered as optimized product of mint paneer.

Keywords: paneer, buffalo milk, mint, body and texture, overall acceptability

Introduction

Paneer an indigenous milk product prepared by acid and heat coagulation of milk is most
popular in India. It is obtained from cow or buffalo milk or a combination there of by
precipitation with sour milk, lactic or citric acid at high temperature (Sachdeva and Singh,
1987) 171, Paneer is an important indigenous milk product which is obtained by heating the
milk followed by acid coagulation by using suitable coagulant such as citric acid, lactic acid,
tartaric acid, sour whey. The whey is removed to some extent through filtration and pressing.
Paneer represents one of the soft varieties of cheese family and is used in culinary dishes and
snacks. About 5% of milk produced in India is converted into paneer (Chandan 2007) [,
Precipitation of paneer involves the formation of large structural aggregates of proteins in
which milk at other colloidal and soluble solids and entrapped with whey. Texture is an
important fundamental sensory property of all foods. It is an important quality attribute as it
affects processing, handling and influence shelf life as well as consumer acceptance. In the
Paneer, texture is an important property as the points of consumer’s acceptance and
satisfaction. (Bourne et al., 1981) I, Paneer contains all the milk constituents except for loss
of some soluble whey proteins, lactose and minerals (Singh and Kanawjia 1988) 2%, Paneer
have a desirable sensory attribute. It must have a characteristic pleasant flavour, mildly acidic
and sweet (nutty). Its body and texture must be compact and smooth, its colour and appearance
must be uniform, pleasing white, with a greenish tinge in the case of buffalo milk paneer and
light yellow in the case of cow milk paneer (Desai 2007) 1. Quality of paneer are based on the
scores for flavour, body and texture, color and appearance and packaging (Patil and Gupta
1986) 141, Paneer prepared from goat milk, which was of unacceptable quality due to lack in
compactness (Shukla et al., 1988) [91. Sensory score of paneer decreased with an increase in
the strength of citric acid solution for heat treatment meted to milk (Rao et al., 1984) [26],

Milk is an almost ideal food having high nutritive value. It supplies body building proteins,
bone forming minerals and energy giving lactose and fat. Besides supplying certain essential
fatty acids, it contains the above nutrients in an easily digestible and assimilable form
(Vishweshwar and Krishnaiah, 2005) %2, Milk is the most versatile of all the animals desired
food commaodities and is a basic source for many of its physical forms like ghee, cheese,
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yoghurt, ice cream, powder milk and many other forms of
fluid milk (Khan et al, 2007) (19, Buffalo milk is better suited
for making paneer compared to cow because latter it produces
soft, weak and fragile product that is considered unsuitable for
cooking purposes. The superior quality of paneer from buffalo
milk is due to its physico-chemical properties as compared to
those of cow milk. Buffalo milk has larger fat globules and
casein micelles, higher concentrations of solid fat, casein,
calcium, phosphorus and salvation properties of casein
micelles compared to cow milk (Sindhu 1996) 23, Cow milk
paneer has a soft and spongy body and a relatively open
texture whereas, buffalo milk paneer has firm and spongy
body and a close texture. Buffalo milk is considered most
suitable than cow milk for making paneer (Masud et al. 1992)
(111 due to fat globules and casein micelles of bigger size and
higher concentration of fat in buffalo milk as compared to
cow milk. higher fat content in milk helps in making a paneer
which is soft, mellow, spongy and rich in flavor (Singh el al.,
1984) and also allows the product to withstand the cooking
rigorous while lowering of fat content makes the product
hard, elastic and dry (Emmons et al., 1980; Chawla et al.,
1985) 71,

Mint (peppermint) is a perennial aromatic herb belonging to
the family Labiatae and it is an important culinary plant.
Peppermint commonly used as medicinal herb because benefit
in building the immune system and fighting infections.
Peppermint essential oil has antibacterial activities because it
was contained menthol (Schuhmacher et al., 2003) 8. The
aroma of peppermint has been found to enhance memory
(Moss et al, 2008) 12, Mint leaves have anti-bacterial. Chew
mint leaves to fight harmful bacteria in the mouth, teeth and
tongue. The mint leaves are useful in the treatment of
diabetes, diarrhea, fevers, hypertension, jaundice, nausea,
pain, respiratory and urinary tract infections (Anonymous,
1999; Anonymous 2004) 2, Peppermint are commonly used
as a local anesthetic agent in cold and cough preparations and
in liniments for insect bites, eczema, poison ivy, toothaches,
and musculoskeletal pain (Murray, 1995; Peirce, 1999) 13 151,
One animal study has suggested that peppermint may have
radio protective effects in patients undergoing cancer
treatment.

Materials and Methods

The experiment “Sensory attributes for preparation of Paneer
by using Buffalo Milk and Mint” was carried out in food
research lab, Warner College of Dairy Technology, Sam
Higginbottom University of Agriculture Technology and
Sciences, Allahabad-211007, U.P. (India).

Procurement of ingredients

Milk was purchase from Aggies Dairy, SHUATS, Allahabad.
Mint was purchase from local market of Allahabad. Citric
acid was procured from Dairy Technology Lab, WCDT,
SHUATS.

Standardization of milk
Milk was standardized to 4.5% Fat and 9% solid not fat.

Treatment Combination of buffalo milk and mint
To-Control prepared from buffalo milk and mint (100:00)
T,—Experimental sample prepared from buffalo milk and mint
(98:2)

To—Experimental sample prepared from buffalo milk and mint
(96:4)

Ts—Experimental sample prepared from buffalo milk and mint
(94:6)
T.—Experimental sample prepared from buffalo milk and mint
(92:8)

Buffalo milk

'

Standardization (4.5% fat, 9% SNF)

Heating 85 °C (No holding)
'
Cooling (72 °C)
v
Coagulation (Citric acid @ 1-2%)

'

Filtration

'

Addition of mint

v
Pressing the curd

'

Dipping in chilled water (5 °C)

Paneer

'

Packaging

'

Storage (5 °C)

Fig 1: Flow diagram for manufacturing of Paneer by using buffalo
milk and mint

Organoleptic quality
Sensory characteristics was using by 9 point hedonic scale by
trained panelist.

Statistical Analysis
The data was analyzed statistically by WASP software and
Excel software and Analysis of variance at 5% level of

significance.

Number of treatments - 5
Number of replications - 5
Total number of samples - 25

Results and Discussion

Sensory Evaluation of Paneer by using Buffalo Milk and
Mint

The sensory evaluation of Paneer samples was done by a
panel of judge using a 9 point hedonic scale. Five experienced
members of the Warner college of Dairy Technology
department have served as a judging team and evaluated the
samples of different treatments of Paneer by using Buffalo
Milk and mint. Numerical score was allocated for colour and
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appearances, body and texture, flavour, and taste & overall
acceptability of Paneer by using Buffalo Milk and Mint. The
numerical score was as an indication of the quality. The
present study was undertaken for development of paneer by
using Buffalo Milk and mint consumed in India. The results
obtained from the analysis are presented on the basis of
Organoleptic characteristics of paneer by using Buffalo Milk
and mint.

Table 1: The different parameters of control and experimental
paneer by using Buffalo Milk and mint

Parameter [ T [T [T Ts | T,
2. Organoleptic scores (9 point hedonic scale)

Colour and Apparence 7.88|7.92(8.13|7.72 7.13
Body and Texture 7.79|7.84|8.11|7.66 7.43
Flavour and Taste 7.63|7.98|8.21|7.58 7.16

Overall Acceptability 7.73|7.90|8.06 | 7.66 7.42

Colour and Appearance

The data pertaining to Colour and Appearance in control and
experimental paneer by using buffalo milk and mint sample of
different treatments are presented in table 1(a). The table
reveals that the mean value of treatment To, T1, T2, Tz and Ta
was found to be 7.88, 7.92, 8.13, 7.72 and 7.13 respectively.
Colour and Appearance of paneer by using buffalo milk and
mint and control milk, highest mean value of Colour and
Appearance score was recorded in T, (8.13) followed by
T1(7.92), To(7.88), T3(7.72) and T4(7.13), further the data was
subjected to statistically analysis and the same is presented in
table.

Table 1(a): Colour and Appearance count in control and
experimental paneer by using Buffalo Milk and mint

Replication Treatment
To Ty | To | Ts | Ty
R1 8.17 7.80|8.10|7.60|7.10
R2 8.00 7.63|7.88(7.70|7.03
R3 7.87 8.17(8.33|7.83|7.10
R4 7.35 8.00(8.20(7.90|7.20
Rs 8.00 8.00|8.14|7.58|7.20
Mean 7.88 7.9218.13|7.72|7.13
Range Minimum 7.35 7.63|7.88|7.58|7.03
Maximum 8.17 8.17(8.33(7.90|7.20
F-test S
C.D. at 5% level 0.27
S. Ed. () 0.13

It was observed from ANOVA, the F (Cal) value (17.65) was
greater than the table value of F (3.01) at 5% level of
significance. Therefore, the difference was significant,
indicating significant effect of treatments on colour and
appearance score. The significant difference obtained from
further analyzed statistically to find out the C.D. value
between and within the different treatment combinations. The
difference between the mean values of To-T4 (0.75), Ti-T4
(0.79), T,-T3 (0.41), T»-T4 (1.00) and T3-T4 (0.59) was greater
than the C.D. value, 0.27. Therefore, the difference was
significant and the difference between the mean values of To-
T, (0.04), To-T2 (0.25), To-T3 (0.16), T.,-T, (021) and T,-Ts
(0.20) was lesser than the C.D. value, 0.27. Therefore, the
difference was non- significant

Body and texture

The data pertaining to body and texture in control and
experimental paneer by using buffalo milk and mint sample of
different treatments are presented in table 2 (a). The table

reveals that the mean value of treatment To, T1, T2, Tz and Ta4
was found to be 7.79, 7.84, 8.11, 7.66 and 7.43 respectively.
Body and texture of paneer by using buffalo milk and mint
and control milk, highest mean body and texture percent was
recorded in T, (8.11) followed by T; (7.84), TO (7.79), T3
(7.66) and T4 (7.43), further the data was subjected to
statistically analysis and the same is presented in table.

Table 2(a): Body and texture score in control and experimental
paneer by using Buffalo Milk and mint

Replication Treatment

To | To | To | T3 | T4

R1 8.00|7.80|7.80]|7.10(7.10

R2 7.80|7.60|8.20 | 7.67 | 7.33

Rs3 7.67|7.80|8.00|7.83|7.67

R4 7.86 | 8.00 | 8.10 | 8.00 | 7.60

Rs 7.608.00|8.43|7.71]|7.43

Mean 7.797.8418.11|7.66]|7.43

Range Minimum |7.60|7.60|7.80|7.10|7.10

Maximum | 8.00 | 8.00 | 8.43 | 8.00 | 7.67
F-test S
C.D. at 5% level 0.29
S. Ed. () 0.14

It was observed from the result of ANOVA, the F (Cal) value
(6.70) was greater than the table value of F (3.01) at 5% level
of significance. Therefore, the difference was significant,
indicating significant effect of treatments on body and texture
score. The significant difference obtained further analyzed
statistically to find out the C.D between and within the
different treatment combinations. The difference between the
mean values of To-T» (0.32), To-T4 (0.36), T1-T4 (0.41), To-T3
(0.45) and T,-T, (0.68) was greater than the C.D. value, 0.29.
Therefore, the difference was significant and the difference
between the mean values of To-T1 (0.05), T1-T2 (0.27), T1-Ts
(0.18) and T3-T4 (0.23) was lesser than the C.D. value, 0.29.
Therefore, the difference was non- significant.

Flavour and taste score in control and experimental
paneer by using Buffalo Milk and mint

The data regarding flavour and taste score in control and
experimental paneer by using Buffalo Milk and mint sample
of different treatments are presented in table 3(a). The table
reveals that the mean value of treatment To, T1, T2, Tz and T4
was found to be 7.63, 7.98, 8.21, 7.58 and 7.16 respectively.
Flavour and taste of paneer by using buffalo milk and mint
and control milk, highest mean score of flavour and taste
score was recorded in T, (8.21) followed by Ti (7.98), To
(7.63), T3(7.58) and T4 (7.16), further the data was subjected
to statistically analysis and the same is presented in table. The
flavor score of paneer decreased with decrease in the fat
content of original milk (Bhattacharya et al., 1971) 4],

Table 3(a): Flavour and taste percent in control and experimental
paneer by using Buffalo Milk and mint

Replication Treatment
To T T, T3 Ta

Ry 8.05|7.40|7.60 |7.10] 7.30

R, 7.30 | 8.00 | 8.50 | 7.65 | 7.00

R3 7.8318.17 | 8.33 | 8.00 | 7.50

R, 7.40]8.20 | 8.20 | 7.60 | 7.00

Rs 7.57 | 8.14 | 8.42 | 7.57 | 7.00

Mean 7.63 798 |8.21|758|7.16

Range Minimum | 7.30 | 7.40| 7.60 | 7.10 | 7.00

Maximum 8.05 | 8.20 | 8.50 | 8.00 | 7.50

F-test S

C.D. at 5% level 0.39
S. Ed. (%) 0.19
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It was observed from the result of ANOVA, the F (Cal) value
(9.35) was greater than the table value of F (3.01) at 5% level
of significance. Therefore, the difference was significant,
indicating significant effect of treatments on flavour and taste
score. The significant difference thus obtained further
analyzed statistically to find out the C.D between and within
the different treatment combinations. The difference between
the mean values of To-T, (0.58), To-T4 (0.47), T1-T3 (0.40),
T1-T4 (082), To-T3 (063), To-Ts (1.05) and T3-Ts (042) was
greater than the C.D. value, 0.39. Therefore, the difference
was significant and the difference between the mean values of
To-T1 (0.35) and T1-T» (0.23) was lesser than the C.D. value,
0.39. Therefore, the difference was non- significant

Overall acceptability score in control and experimental
paneer by using buffalo milk and mint

The data regarding Overall Acceptability score in control and
experimental paneer by using Buffalo Milk and mint leaf
sample of different treatments are presented in table 4 (a). The
table reveals that the mean value of treatment To, T1, To, Ts
and T4 was found to be 7.73, 7.93, 8.06, 7.66 and 7.42
respectively. Overall acceptability score of paneer by using
buffalo milk and mint and control milk, highest mean score of
overall acceptability was recorded in T, (8.06) followed by T
(7.93), To (7.73), T3 (7.66) and T4 (7.42), further the data was
subjected to statistically analysis and the same is presented in
table.

Table 4: (a) Overall Acceptability percent in control and
experimental paneer by using Buffalo Milk and mint

Replication Treatment

To | T1 | T2 | Tz | Ta

Ri1 7.87(7.90|8.00|7.60|7.70

R2 7.81|7.77|7.90|7.07]|7.12

Rs 7.80]7.89|8.11|7.90|7.61

R4 7.50]8.00|8.08|7.80|7.33

Rs 7.67(7.95|8.20(7.91]|7.33

Mean 7.73|7.93|8.06|7.66|7.42

Range Minimum |7.50|7.77]|7.90|7.07|7.12

Maximum |7.87|8.00|8.20(7.91|7.70
F-test S
C.D. at 5% level 0.25
S. Ed. (#) 0.12

It was observed from the result of ANOVA, the F (Cal) value
(8.72) was greater than the table value of F (3.01) at 5% level
of significance. Therefore, the difference was significant,
indicating significant effect of treatments on Overall
acceptability. 1t was further observed from significant
difference analyzed statistically to find out the C.D between
and within the different treatment combinations. The
difference between the mean values of To-T, (0.33), To-T4
(0.31), T:-T3 (0.24), T1-Ts (0.48), To-Ts (040) and To-Ts
(0.64) was greater than the C.D. value, 0.25. Therefore, the
difference was significant and the difference between the
mean values of To-T1 (0.17), T1-T2 (0.16) and T5-T4 (0.24)
was lesser than the C.D. value, 0.25. Therefore, the difference
was non- significant.

8.4
8.2

7.8
7.6
7.4
7.2

Mean Value

6.8
6.6
6.4

Sensory Characteristics

o

TO T1 T2 T3 T4
Treatment

m Colour & Appearance mBody & Texture mFlavour & Taste m Overall Acceptability

Fig 2: Graphical representation of Sensory characteristics of mean value for paneer by using buffalo milk and mint

Conclusion

The highest mean Colour and Appearance score for paneer by
using buffalo milk and mint was recorded in the sample of T,
(8.13) and lowest value was recorded in the sample of T,
(7.13). It is therefore, concluded that there was significant
difference between treatment To-Ts T1-T4 T2-Ts, To-T4 and
Ts-T4. Similarly, the highest mean Body and Texture score
was recorded in the sample T, (8.11) and lowest value was
recorded in the sample of T4 (7.43). It is therefore, concluded
that there was significant difference between To-T2 To-Ta, T1-
Ta T2-Ts and T2-Ta4, The highest mean Flavor and Taste score
was recorded in the sample of T, (8.21) and lowest score was
recorded in the sample T4 (7.16). It is therefore concluded that

there was significant difference between To-To, To-T4, T1-Ts
T1-Ta, T2-Ts, To-T4 and Ts-T4 Similarly, the highest mean
highest overall acceptability score for paneer by using buffalo
milk and mint was recorded in the sample of T, (8.06) and
lowest score was recorded in the sample followed by T,
(7.42). 1t is therefore, concluded that there was significant
difference between To-Tz, To-T4, T1-T3, T1-T4 To-T3 and To-Ts
and all treatment was significant which may be ascribed to
addition of different level of mint leaf in treatments. It was
concluded that highest score was observed in T, among the all
sensory characteristics of colour and appearance, body and
texture, flavour and taste and overall acceptability.
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