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Starting with the paneer as a base material, paneer nugget was prepared by the
addition of food additives such as spices mix, condiments, refined wheat flour, skim
milk powder and sodium caseinate by steam cooking method. Keeping in view of the
health benefits, the steam cooking method was used for preparation of paneer nuggets
as compared to deep fat frying.The present study was envisaged to evaluate the
changes occurred in sensory and microbiological parameters of paneer nugget under
storage conditions. The shelf-life of paneer nuggets with aerobic packaging was found
to be 2 and 9 days respectively at ambient and refrigeration temperature. Nine-point
hedonic scale was employed to carry out the evaluation of samples for sensory
attributes such as colour and appearance, texture, sweetness, flavour and overall
acceptability.
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Introduction

The ever-increasing demand for the ready to
eat snack foods leads to the emergence of
innovative dairy products like paneer nuggets
which was prepared by steam cooking
method. The main reasons for the demand of
ready to eat snack foods are due to increase in
disposable incomes, changes in consumer
concerns, perceptions on nutritional quality
and safety of food. With the status of largest
milk producer in the world, it is expected that
the India’s milk production will reach 185
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million tonnes by the year 2020 (NDDB
2018).

Milk is considered to be complete food and
about half the milk produced is consumed in
the liquid form and the remaining half is used
to prepare dairy products. Keeping in view of
the importance of value addition of milk and
milk products, the variety of traditional and
value-added dairy products has been
manufactured by converting the surplus milk
during the flush season of milk production as
a means of preservation with longer shelf life
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which adds value to milk and also creates
employment opportunities to large number of
small producers especially women and poor,
milk vendors and milk processors (Chandel
and Chauhan, 2010; Patil, 2011). These
traditional dairy products have made a great
impact in the social, cultural and economic
prospects of Indian heritage and are gradually
becoming popular all over the world
(Bandyopadhyay et al., 2006).

Paneer nugget can be prepared by paneer as a
base material along with addition of food
additives such as spices mix (black pepper,
chilli powder, coriander powder and turmeric
powder), condiments (ginger and garlic
paste), refined wheat flour, skim milk powder
and sodium caseinate for preparation of
paneer nuggets by steam cooking method.
Different methods can be employed for
cooking of paneer nuggets such as deep fat
frying and battering. Based on the health
benefits and economic aspect, steam cooking
method was used for preparation of paneer
nuggets, further this method not only improve
the parameters such as vyield, sensory
characteristics, shelf life and also reduces the
cost of production. Quality of the Indian dairy
products deteriorates due to post manufacture
contamination and also during storage. The
appropriate packaging method enhances the
shelf life of food products by protecting them
from different deteriorative changes such as
sensory and microbiological etc. Keeping in
view of this background, the present study
was carried out with the objective of to study
the changes in sensory and microbiological
parameters of paneer nuggets packed with
aerobic packaging under storage conditions.

Materials and Methods

The samples of investigation were
manufactured in the Experimental Dairy plant
and analyses of samples were conducted in
the Dairy Technology laboratory of the
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College. Good quality raw materials like
spices, condiments, and skim milk powder,
refined wheat flour and sodium caseinate
were procured from reputed brands. The
packaging material LDPE was procured from
local market Ludhiana. Toned milk obtained
was converted into paneer using method
followed by Bhattacharya et al (1971). The
paneer nugget was prepared by steam cooking
method using autoclave as per the procedure
followed by Kumar et al., (2018).

To evaluate the shelf life of paneer nuggets
product was cooled immediately after
manufacturing and converted into small
cuboidal pieces and sample sufficient for
storage study was packed in LDPE and stored
at controlled ambient (25 + 1°C) and
refrigeration (4+1°C) temperature in aerobic
packaging till spoilage. The product was
analysed for its sensory attributes and
microbiological parameter (I1S: 1981) at the
regular interval of 1 day at controlled ambient
(25+1°C) and 3 days at refrigeration (4+1°C)
temperature conditions. Sensory profile of
stored product was evaluated by a panel of
seven semi-trained panellists with the help of
9 point hedonic scale.

Results and Discussion

Effect of storage on sensory properties of
paneer nuggets stored at refrigeration
(4+1°C) and controlled ambient (25 + 1°C)
temperature under aerobic packaging

A gradual decrease in the sensory scores of
paneer nuggets was observed during storage
due to the different changes occurring with
increase in period of storage i.e. oxidation of
fat, loss of moisture, increase in acidity along
with the textural changes. All the sensory
parameters decreased slowly at refrigeration
(4+1°C) temperature as compared to
controlled ambient (25 + 1°C) temperature
(Figure 1 and 2) in aerobic packaging. The
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flavour, colour and appearance, texture,
chewiness and overall acceptability scores of
fresh paneer nuggets at initial day were 8.06,
8.08, 8.10, 8.25 and 8.12, respectively.

The colour and appearance scores decreased
from 8.08 to 6.55 and 8.08 to 6.84 after 2
days of storage at controlled ambient (25 +
1°C) temperature and 9 days storage at
refrigeration (4+1°C) temperature,
respectively in aerobic packaging. The
decrease in colour and appearance score was
may be due to evaporation of moisture from
the surface of the paneer nuggets. The
decrease in colour scores was statistically
significant (p<0.05).

Similarly the texture scores decreased from
8.10 to 6.39 and 8.10 to 6.35 after 2 days of

storage at controlled ambient (25+1°C)
temperature and 9 days storage at
refrigeration (4+1°C) temperature,

respectively in aerobic packaging. Texture
became hard due to loss of moisture during
storage and this could be the reason for
decrease in texture scores.

Flavour scores decreased from initial value of
8.06 to 6.04 and 6.54 after 2 and 9 days
storage at controlled ambient (25+1°C) and
refrigeration (4+1°C) temperature,
respectively in aerobic packaging. Chewiness
scores also decreased at both the
temperatures, decreasing from initial value of
8.25 to 6.08 and 6.82 after 2 and 9 days
storage at controlled ambient (25 + 1°C) and
refrigeration (4+1°C) temperature,
respectively in aerobic packaging Overall
acceptability score, which is the average value
of all other sensory parameters shown a
decreasing trend with the progression of
storage period. Overall acceptability score
decreased from initial value of 8.12 to 6.13
and 6.66 after 2 and 9 days storage at
controlled ambient (25 + 1°C) and
refrigeration (4+1°C) temperature,
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respectively in aerobic packaging The effect
of storage period was significant on sensory
scores and multiple comparison test indicated
the mean values for different storage
parameters differs significantly (p< 0.05) on
different days of storage. Similar trend of
decrease in sensory scores was observed by
Singh et al., (2014).

The product was acceptable for 2 and 9 days
when stored at controlled ambient (25 +1°C)
and refrigeration  (4+1°C) temperature,
respectively in aerobic packaging. The effect
of storage period was significant on sensory
parameters and multiple comparison tests
indicated the mean values for different
sensory parameters differ significantly
(p<0.05) on different days of storage.

Effect of storage on microbiological
properties of paneer nuggets stored at
refrigeration  (4£1°C) and controlled
ambient (25 1°C) temperature under
aerobic packaging

+

Various types of microorganisms produce
decay in the perishable food products leading
to the substantial losses of nutrients and
considerable changes in properties takes place
in the food material. The microbiological
stability of heat processed food is affected by
temperature and duration of the thermal
process. The products which are under
processed are liable to microbial spoilage and
over processed are inferior in nutritional
aspects. Microbiological changes in paneer
nuggets during storage are given in Figure 3
and 4. The increase in SPC could be attributed
to favourable environmental factors like
temperature, relative humidity, storage
conditions and food factors like pH, water
activity, moisture and nutrients present.

The standard plate count of paneer nuggets
increased  significantly  (p<0.05) during
storage at refrigeration (4+1°C) temperature
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in aerobic packaging. The standard plate
count increased from 0 log cfu/g on initial day
to 2.47 log cfu/g on 9™ day at refrigeration
(4+1°C) temperature in aerobic packaging,
coliform count increased from 0 log cfu/g on
initial day to 1.59 log cfu/g on 9" day at
refrigeration (4+1°C) temperature in aerobic
packaging whereas the yeast and mold count
increased from 0 log cfu/g on initial day to
1.69 log cfu/g on 9™ day at refrigeration
(4+1°C) temperature in aerobic packaging.

Although most of the microorganism present
were destroyed by the steam cooking but the
increase in count with increase in storage
period may be due to post production
contamination. The effect of storage period
was significant on microbiological parameters
and multiple comparison tests indicated the
mean Vvalues for different microbiological
parameters differ significantly (p<0.05) on
different days of storage.

Fig.1 Effect of storage period on sensory properties of paneer nuggets stored at controlled
ambient (25+1°C) temperature (Aerobic Packaging)for 2 days
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Fig.2 Effect of storage period on sensory properties of paneer nuggets stored at refrigeration
(4+1°C) temperature (Aerobic Packaging)for 9 days
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Fig.3 Effect of storage period on microbiological properties of paneer nuggets stored at
controlled ambient (25+1°C) temperature (Aerobic Packaging) for 2 days
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Fig.4 Effect of storage period on microbiological properties of paneer nuggets stored at
refrigeration (4+1°C) temperature (Aerobic Packaging) for 9 days
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At refrigeration  (4+1°C)  temperature  life was increased as compared to ambient

psychrophiles might have predominated in
their growth and multiplication. The yeast and
mold count in fresh product was not detected.
The increase in acidity during storage leads to
favourable environment for the growth and
multiplication of yeast and mold. Coliform
count increased significantly during entire
storage period at either temperature
conditions.  This  refrigeration  (4+1°C)
temperature significantly reduces the growth
of spoilage organisms, thus the product shelf
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temperature. Similar trends were observed by
Kumar and Bector (1991): Kumar et al (2007)
and Lamdande et al (2012).

It was concluded that the shelf-life of paneer
nuggets with aerobic packaging was found to
be 2 and 9 days respectively at ambient and
refrigeration temperature. The product can be
further utilized as a ready to eat healthy snack
food for the benefit of the consumers.
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