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Abstract- The rise of functional foods in our daily diet reflects a global shift towards nutrition that not only
sustains but also enhances health and well-being. Functional foods, though lacking a uniform definition, are
recognized for their ability to provide health benefits beyond basic nutrition. Among these, probiotic foods
stand out for their role in promoting gut health and overall wellness. Probiotics, defined as live microbial
supplements that improve intestinal microbial balance, have demonstrated efficacy in modulating the immune
system, lowering cholesterol, and alleviating conditions such as diarrhea, constipation, and urinary tract
infections. Despite the widespread availability of probiotic products, their incorporation into processed cheese
and cheese spreads remains underexplored, particularly in the Indian market. Processed cheese, a staple in
direct consumption and sandwich preparation, offers a promising platform for enhancing functionality through
probiotic fortification. This study focuses on the development of a probiotic processed cheese spread,
optimizing probiotic inoculum levels and characterizing the final product to meet consumer demand for
health-oriented functional foods. The findings aim to contribute to the growing market potential of probiotic-
enriched processed cheese, providing a novel approach to combining convenience with health benefits.

1. INTRODUCTION

Recently, functional foods have become part of our daily diet and, increasingly, part of our life. Functional
foods are the fastest growing section in the world food market. ‘Functional Foods’ are currently lacking a
uniform definition and comprise of any food which has a positive impact on an individual’s health apart from
its nutritive value’ (Siro et al., 2008). Functional foods should be part of the daily diet and are obtained from
naturally occurring ingredients. When ingested, they should provide specific health beneficial effects like
prevention and recovery from a certain disease, management and control of physical and mental health and
slow down ageing progression. Probiotic foods are the leading components in the “functional food” sector,
where food-containing probiotic organisms is providing not only basic nutrition but also promote health (Khan
and Ansari, 2007). As indicated by research, excessive usage of antibiotics by an individual result in an
imbalance of gut microbiota and lowers the bacterial diversity of gut. Therefore, it is also essential to replenish
friendly bacteria in the body, by probiotic consumption. A large section of the population relying on antibiotic
drugs have understood the importance of probiotic supplementation, and have started consuming them.

The word probiotic means ‘for life’ in Greek. The early concept of probiotics was the organisms that can
improve intestinal microbial balance. However, the revised definition of probiotic as given by Fuller (1989)
was ‘a live microbial feed supplement which beneficially affects the host animal by improving its intestinal
microbial balance’. Probiotic organisms have been used to therapeutically modulate the immune system, lower
cholesterol level, treatment of rheumatoid arthritis, prevention of cancer, improved lactose intolerance, and
reduced effects of diarrhoea, constipation and urinary tract infections (UTI) etc. (Hill et al., 2014). The
required effective dose of probiotic bacteria is varied between 106 CFU/g to 109 CFU/g of a product for
assured health benefits (Ganguly et al., 2019). Probiotics can be bacteria, molds or yeasts, though the most
common probiotic organisms are bacteria, particularly the lactic acid bacteria (LAB). Some commonly used
probiotics are Lactobacilli and Bifidobacteria spp like L.acidophilus, L. casei, L. plantrum, Bifidobacterium
bifidum, B. breve, B. longum, and the yeast Saccharomyces bourladi etc. (Alard et al., 2018). They are
available in the market in various forms like capsules, powders or fermented dairy or food products. Probiotic
organisms and probiotic foods are recognized as a safe agent by World Health Organization (WHO) and Food
and Agriculture Organization (FAO).

Processed cheese and processed cheese spread are popular variety of cheese and generally devoid of probiotic
organisms. These products are having huge market potential in India. Processed cheese and processed cheese
spread generally used as direct consumption or sandwich preparation. Incorporation of probiotic organism in
processed cheese spread will incorporate functionality and health beneficial property to the product with an
increased market demand. Till now less work had been done in the area of probiotic processed cheese spread.
Hence, in the current study the work had been carried out on ‘Development of Probiotic Processed Cheese
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Spread’ and in this study the probiotic inoculum level had been optimized together with characterization of
the final product.

2. REVIEW OF LITERATURE
2.1 Probiotic
2.1.1 Health benefits of probiotic

Probiotic may be defined as, “live micro organisms which when administered in adequate amounts confer a
health benefit to a host”. Probiotics are known for their multiple health benificial properties like modulate
immunity, lower cholesterol, treat rheumatoid arthritis, prevent cancer, improve lactose intolerance and
prevent or reduce the effects of atopic dermatitis, Crohn’s disease, diarrhoea, etc. The required suggestive
concentration of probiotic bateria is 108 CFU/g of a product to provide health benificial effect to host.
Probiotics can be bacteria, molds or yeast, though the most common probiotics are bacteria, particularly the
lactic acid bacteria (LAB). Some commonly used probiotics are Lactobacillus acidophillus, L.casei,
L.helveticus. L.plantrum, L.bulgaricus, L.rhamnosus. Probiotic are known for stimulation of host’s immune
system by improving innate and adaptive immunity, down regulation of pro-inflamatory cytokines, up-
regulation of phagocytic activity and regulation Th1 / Th2 balance.

A number of health benefits are claimed in favour of products containing probiotic organisms including
antimicrobial activity and gastrointestinal infections, improvement in lactose metabolism, antimutagenic
properties, anticarcinogenic properties, reduction in serum cholesterol, anti-diarrhoeal properties, immune
system stimulation, improvement in inflammatory bowel disease and suppression of Helicobacter pylori
infection (Kurmann and Rasic, 1991; Shah, 2004). Some of the health benefits are well established, while
other benefits have shown promising results in animal models. However, additional studies are required in
humans to substantiate these claims. Health benefits imparted by probiotic bacteria are strain specific. It is
important to note that no strain will provide all proposed benefits, not even strains of the same species, and
not all strains of the same species will be effective against defined health conditions. The strains L. rhamnosus
GG (Valio), S. cerevisiae Boulardii (Biocodex), L. casei Shirota (Yakult), and B. animalis Bb-12 (Chr.
Hansen) have the strongest human health efficacy data with respect to management of lactose malabsorption,
rotaviral diarrhoea, antibiotic-associated diarrhoea, and Clostridium difficile diarrhoea (Playne et al., 2003;
Shah, 20064, b). There is sufficient evidence to support the view that oral administration of lactobacilli and
bifidobacteria is able to restore the normal balance of microbial populations in the intestine (Shah, 2006b).
Use of probiotics in diseases has described in Fig 2.1.

PRI ERICE T TN Antibiotic- e ]
Lactose metabolism Immune response & |
as<ouated

& food digestion hea Parasitic infections

Coronary hean
dxsease

‘ Oral health ‘ - ( Prob1ot1cs ‘ B vitamins

m‘ / Cholesterol
l \ normalization
Antioxidative -
activity Urinary tract & upper
- respiratory tract

infection

Consnpatmn
| &ulcers |

Reduction in
blood pressure

Fig 2.1 Health beneficial property of probiotic organism
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2.1.2 Lactobacillus rhamnosus

Lactobacillus rhamnosus is a bacterium that originally was considered to be a subspecies of L.casei, but
genetic research found it to be a species of its own. It is a short Gram-positive heterofermentative facultative
anaerobic non-spore-forming rod that often appears in chains. Some strains of L. rhamnosus bacteria are being
used as probiotics, and are particularly useful in treating female-related infections, most particularly very
difficult to treat cases of bacterial vaginosis (or "BV"). The Lactobacillus rhamnosus and L. reuteri species
are most commonly found in the healthy female genito-urinary tract and are most helpful to supplement in
order to regain control over dysbiotic bacterial overgrowth during an active infection. L. rhamnosus sometimes
is used in yogurt and dairy products such as fermented and unpasteurized milk and semi-hard cheese.

2.2 Processed cheese
Processed cheese is produced by blending shredded natural cheeses of different types and degrees of maturity
with emulsifing agents and by heating the blend under partial vaccum with constant agitation until a
homogeneous mass is obtained. In addition to the natural cheese, other dairy and non dairy ingredients may
be include in the blend.
The principle advantage of processed cheese compared to natural cheese are:

e Reduced refrigeration cost during storage and transport.

e Better keeping quality, with less apparent changes during prolonged storage.

e Great diversity of type and intensity of flavour.

e Adjustable packaging for various usage, economical and imaginative.
According to FSSAI, Processed Cheese means the product obtained by grinding, mixing, melting and
emulsifying one or more varieties of cheeses with the aid of heat and emulsifying agents and may contain
cream, butter, butter oil and other milk products. It may also contain non-dairy ingredients not exceeding one
sixth of the weight of the total solids of the final product on dry matter basis (Table 2.1).

Parameter Percentage
Moisture, maximum, % (m/m) 47
Fat, minimum, % (dry basis) 40
Lactose, maximum, % (m/m) 5

Table 2.1 FSSAI standard of processed cheese

Processed Cheese Spread means the product obtained by grinding, mixing, melting and emulsifying one or
more varieties of cheese with emulsifying agents with the aid of heat and may contain cream, butter oil and
other dairy products. It may also contain natural carbohydrate sweetening agents and other non-dairy
ingredients not exceeding one sixth of the weight of total solids of the final product on dry weight basis as
given in Table 2.2,

Parameter Percentage
Moisture maximum, % 60
(m/m)

Fat minimum, % (dry basis) 40
Lactose maximum, % (m/m) 5

Table 2.2 FSSAI standard of processed cheese spread

3. MATERIALS AND METHODS

This section deals with the materials and methodologies adopted during the present investigation. The
methodologies pertaining to technological and analytical (physical, chemical, microbiological, nutritional and
statistical) aspects are described hereunder.
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3.1 Materials
Various ingredients used during the study are delineated hereunder.

3.1.1 Cheddar cheese
Old and young cheddar cheese was collected from the Experimental Dairy, National Dairy Research Institute,
Karnal.

3.1.2 Salt and emulsifying salt
Commercial grade refined iodized salt was procured from the local market of Karnal.

3.1.3 Packaging material
PET tubs were procured from market in Karnal city.

3.1.4 Chemicals
All chemicals used during investigation were of AR grade and obtained from standard suppliers.

3.1.5 Probiotic cultures

Probiotic strain was collected from National Collection of Dairy Cultures (NCDC), NDRI, Karnal, India
namely L. rhamnosus (NCDC-610). The freeze-dried cultures were activated in MRS broth (proteose peptone
5 g/l, beef extract 10 g/l, yeast extract 5 g/l, dextrose 20 g/l, polysorbate 80 g/l, ammonium citrate 2 g/I, sodium
acetate 5 g/l, magnesium sulphate 0.10 g/l, manganese sulfate 0.05 g/l, di-potassium phosphate 2 g/l, pH at 25
°C 6.5+0.2) at 37°C for 24. Subsequently, the organisms were grown in at least two sub-culturing, before they
were used to prepare the 16 h old inocula (with ~ 8 log CFU/ mL) used in further experiments and product
preparation. Stock cultures of lactobacilli were maintained at -20°C in MRS containing 20% glycerol.

3.1.5.2 Purity and confirmation of cultures
Gram’s stained smears of all cultures were examined microscopically to observe their morphology and
staining properties to check the purity.

3.1.6 Microbiological media
Microbiological media e.g. MRS broth, MRS agar and other materials were obtained from M/s HiMedia,
Mumbai.

3.1.8 Glasswares
Glasswares (Borosil, Mumbai) were used during the study. They were cleaned using laboratory soap solution,
washed thoroughly with water and then rinsed with distilled water and dried before use.

3.2 Methodology
3.2.1. Analysis of cheddar cheese for processing
3.2.1.1 Determination of acidity of Cheese

Apparatus and glasswares required: Conical flask (100 mL),Pipette,Whatman no.1 filter paper,padstle and
mortar,water bath.

Reagents: 0.1N standard Sodium hydroxide, Phenolphthalein (1% solution in 95% ethanol)

Procedure:
e 10 g grated cheese sample is weighed accurately.
e To this distilled water at 40°C is added to make up volume of 100 mL.
e The content is shaken vigorously and filtered through Whatman No.l filter paper.
e 25 mL filtrate representing 2.5 g sample is titrated against 0.1 N Sodium hydroxide using
phenolphthalein as indicator.
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Calculation: Acidity can be calculated by formula as given below:

9VN
Acidity (%Lactic Acid) = A

Where,

V= Volume, in mL of standard sodium hydroxide solution used in titration,
N= Normality of standard sodium hydroxide solution,

W= weight of sample.

3.2.1.2 Determination of Sodium Chloride in Cheese
Apparatus and glassware required: Burette, conical flask, heater.

Reagents Required: 0.05N standard silver nitrate, 0.05N potassium Thiocyanate, Saturated iron alum
solution (in 10% HNO3)

Procedure:

e About 2g of sample is taken in a 300ml conical flask.

e 10 ml of distilled water and 25 ml of 0.05N standard silver nitrate solution is added.

e The contents of flask are warmed at 75-80 °C to facilitate the dispersion of cheese on vigorous
swirling.

e 10 ml of concentrated nitric acid is added and the contents of flask are boiled gently until curd is
digested.

e This operation takes from 7-10 min. The finishing of the stage may be detected when silver chloride
is granular, the liquid is of clear lemon yellow colour and the fat layer is free from solid material.

e Then 2ml of iron alum solution and about 50 ml of distilled water is added to flask.

e Excess silver nitrate is determined by titration with 0.05N potassium Thiocyanate until the
appearance of orange tint that present for 15 sec.

e Similarly, equivalent of 25ml of silver nitrate solution as Thiocyanate to be determined using same
volumes of reagents and water and treated as blank.

Calculations:

, 0.0054 x (V1 — V2)
Salt (% by weight) = " X 100

V1 = volume of Potassium thiocyanate used for titration of bank.
V2 = volume of Potassium thiocyanate used for titration of sample.
W = weight of sample in g.

3.2.3 Preparation of processed cheese spread (Control)
Materials required: Raw cheese, Tri-sodium citrate, water, salt.
Process: Control processed cheese spread was prepared using standard protocol as given below.

i) Selection of natural cheese: Cheddar cheese with different age group was selected and used for proceed
cheese spread preparation. The ratio of young and old cheese was kept as 75:25. Very old cheese (bitter, rancid
and gassy) was kept at 2%. Natural cheeses with microbial defects was not be selected for processing.

i) Computation of ingredients: Computation of the ingredients was concluded on the basis of established
fat and dry matter contents of natural cheese components. General formulation of processed cheese spread is
47% moisture and emulsifying salt content maximum 3%. Formulation of material, balance of fat and dry
matter including all ingredients, water and moisture loss during heating was made in a way to yield the finished
product with desired composition.
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iii) Shredding and blending: All types of cheese were shredded and either pre-mixed with other ingredients
or mixed in the processed cheese cooker before processing.

iv) Thermal processing and addition of emulsifier: The blend was transferred to the cooker for further
processing. The ingredients were added in order of ground cheese a dry blend of emulsifier and other dry
optional ingredients, water and flavours. Emulsifying salt may also be added with a portion of water at the
begining of cooking process and remaining water was added later in the processing stage. The temperature of
processing was applied

at 70-95 oC for 4-15 min.

v) Hot Packaging and Cooling: Hot processed cheese spread blend was transferred to PET tubs directly from
cooker. The processed spread was subjected to fast cooling.

vi) Storage: The finished product was stored at less than 10°C. It should not be stored under frozen conditions
as low temperature may induce crystal formation.

3.2.4 Manufacturing steps for probiotic processed cheese spread

Materials Required: Raw cheese, Tri-sodium citrate, water, salt, Probiotic culture.

Process: Probiotic processed cheese spread was prepared using similar process of control processed cheese
spread as per the protocol explained in section 3.2.1. Probiotic organism L. rhamnosus (NCDC-610)
previously grown in sterilized skim milk was added @ 10, 20, 30 and 40% w/w and mixed thoroughly during

cooling stage. The product was packed in PET tub and stored at refrigerated temperature and subjected to
various analysis. The level of probiotic curd was optimized on the basis of satisfactory probiotic count.

3.2.5 Determination of moisture content in processed cheese spread:
Materials Required: Aluminium dish, glass rod, hot air oven, desiccators, weighing balance.

Procedure: The procedure has been described below:

e The dishes for moisture content analysis and glass rods are cleaned and dried before use.
e The weight of empty dish along with glass rod is represented by W1.
e Then about 2.0g of sample is directly taken into aluminium dish. Weight is noted as W2.
e Then 5ml of hot distilled water is added and is dispersed in to fine paste to solution like consistency.
e Transfer the dish in hot air oven maintained at 1020 C for 2h.
e Cool it in a desiccators and weigh it. Note it down as W3.
e The process of heating the dish in the oven for 3 min and cooling till difference between two successive
weighing is less than 1 mg is repeated.
Calculation:
! Soid (W3 -w1)
Total Soids = WZ-WwD X 100

W1 = weight of empty dish.
W2 = weight of dish with sample
W3 = weight of dish with sample after heating.

3.2.6 Microbial Analysis of processed cheese spread

Preparation of diluent:
Saline solution (0.85% Nacl) was prepared using distilled water. 9ml of diluents was filled in to test tubes and
plugged by using cotton. The plugged saline test tubes were autoclaved.
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Preparation of samples:

The probiotic cheese samples were homogenously mixed using a sterile glass rod. 25g of sample was
aseptically transferred to 225 mL sterile dilution blank. The sample was mixed thoroughly by shaking
vigorosuly. This served as 1:10 dilution, further dilutions were prepared by transfering 1ml of sample from
this dilution to 9 mL sterile diluents. The dillutions were utilized for plating. The preparation and mainteinance
of microbiological media used during the entire investigation was done following the method sugessted by
Marshall (1993). All enumeration was done by pour plate method described by Haughty et al., (1993) and
results were expressed as log CFU/qg.

Probiotic Count:

The enumeration of probiotic organism was done using salicin(0.5%) modified MRS medium (Dave and
shah, 1996) and plates were incubated at 37°C for 48-72 hrs.

3.2.8 Texture analysis:
The sample of functional Processed cheese was evaluated for its textural attributes, using Texture Analyzer
TAXT2i (Stable Micro system, Godlming, surrey, UK) fitted with a 25 kg load cell. The product was subjected
to a typical two bite compression test using P-75 platen compression probe attached to the texture analyser.
Four replicates were made for each sample. The cheese samples were kept at a temperature 15 °C prior testing.
Parameters measured consisted of hardness, adhesiveness, springiness, cohesiveness, gumminess, chewiness
and resilience by using the Texture Expert for Windows software version 1.20 (Stable Micro System).
The test conditions maintained were as under:

e Mode: Measure force in compression.
Option: Return to start
Pre-test speed: 2.0mm/s
Test speed: 1.0mm/s
Post-test speed: 2.0mm/s
Trigger type: Auto
Data acquisition rate: 200.00 PPS.

3.2.8.1 Hardness:
During penetration, the force was found to increase upto the point of maximum penetration depth and this
value was referred to as firmness. The maximum positive peak force expressed in newton.

3.2.8.2 Adhesiveness:
Area of negative peak force during first bite in the force distance curve represented the amount of energy
required to remove the probe from the surface of platform which is also referred as ‘work of adhesion’ (N.s).

3.2.8.3 Springiness:
Springiness is how well a product physically springs back after it has been deformed during the first
compression.

3.2.8.4 Cohesiveness:

Cohesiveness is how well the product withstands a second deformation relative to how it behaved under the
first deformation. It is measured as the area of work during the second compression divided by the area of
work during the first compression.

3.2.8.5 Gumminess:
Energy needed to disintegrate a semisolid food until it is ready for swallowing. It is measured as multiplication
of hardness and cohesiveness.

3.2.8.6 Chewiness:
Energy needed to chew a solid food until it is ready for swallowing. It is calculated as multiplication of
gumminess and springiness.
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3.2.8.7 Resilience:
Resilience is defined as a measure of how well a product fights to regain its original shape and size. It is
calculated by dividing the upstroke energy of the first compression.

3.2.9 Sensory evaluation of cheese:

The experimental Edible coated processed cheese at different stages of development and during storage was
evaluated by the panel of trained judges selected from the faculty of Dairy Technology Division, NDRI,
Karnal, for sensory characteristics using processed cheese score card (Total score-100).

4.0 RESULTS AND DISCUSSIONS:

4.1 Analysis of raw materials:

The initial raw material cheddar cheese collected from Experimental Dairy, NDRI, Karnal, were analysed for
chemical composition. The proximate composition of cheddar cheese is given in Table 4.1. The average
moisture, total solids and salt contents in Cheddar cheese were observed as 38.28%, 61.752, and 2.53%,
respectively. The acidity of Cheddar cheese was 0.22% LA.

Parameter s1 52 53 Mear_l i§td.
S Deviation
Moisture 38.25 38.66 37.94 38.28 + 0.36
Total solids | 61.75 61.36 62.06 61.72 + 0.35
Salt 2.592 2.52 2.498 2.53+0.04
Acidity 0.28 0.19 0.21 0.22 +£0.04

Table 4.1 Analysis of Cheddar cheese

4.2 Preparation of control and probiotic processed cheese spread

The control (CP) and probiotic processed cheese (PP) spread were prepared as per protocol described in
section 3.2.3 and 3.2.4, respectively. Probiotic organism L. rhamnosus (NCDC-610) previously grown in
sterilized skim milk was added during cooling stage in processed cheese spread @10, 20, 30 and 40% w/w
and mixed thoroughly (Fig 4.1). The product was packed in PET tub and stored at refrigerated temperature
and subjected to various analysis. The probiotic curd level @40% w/w was optimized on the basis of
satisfactory probiotic count (8 Log CFU/qg).

4.3 Analysis of control and probiotic processed cheese spread:

4.3.1 Moisture analysis

Control and probiotic processed cheese spread were subjected to moisture analysis and moisture content for
CP and PP were 48.15% and 50.33%, respectively (Table 4.2). The composition of Cheddar cheese was in
close agreement with results reported by various works.

Sample No Sample Moisture %
Control Processed
CP1 Cheese Spread 47.99
CP2 Control Processed 48.23 48.15 + 0.14*
Cheese Spread
Control Processed
CP3 Cheese Spread 48.25
Probiotic Processed
PP1 Cheese Spread 49.89 50.33 £ 0.50*
PP2 Probiotic Processed 50.89
Cheese Spread
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PP3 Probiotic Processed 50.23
Cheese Spread
Table 4.2 Moisture content of Control and Probiotic Processed Cheese Spread

*n=3; Data represented in Mean + SD

4.3.2 Textural profile of control and probiotic processed cheese spread:

Texture profile analysis (TPA) involves placing of a food sample of standard size and shape on the base plate
of a universal testing machine followed by compressing and decompressing it two times by a platen attached
to the driving system. It involves a high compression to imitate the chewing action of the teeth (Bourne, 2002).
The hardness, adhesiveness, springiness, cohesiveness, gumminess, chewiness and resilience of control and
probiotic processed cheese spread were 7.79 N, -2.70Ns, 0.20, 0.164, 0.891N, 0.867N and 3.43 N, -1.07 N.s,
0.12, 0.18, 0.61 N, 0.07 N, 0.024, respectively. The textural properties of CP and PP are represented in Fig
4.2.

Textural Properties of CP &PP
7.79
Hardness ——— 3.4
. -1
Adhesiveness -1 N
I 0.2
Springiness N 0.12
. 0.164
Cohesiveness M 0.18
. 0.891
Gumminess BN 0.61
.867
Chewiness I 0.07 086
- 0.02
Resilience | 0.024
Control ®Sample

Fig 4.2 Textural properties of control and probiotic processed cheese spread

4.3.3 Colour profile of control and probiotic processed cheese spread:

Colour is considered as an important parameter for sensory acceptability of product (Ramos et al., 2013). In
color measurement “L*” value represents lightness (100) and blackness (0); “a” represents red (+ve) to green
(-ve) hues, whereas “b” represents yellow (+ve) to blue (-ve) hues (Sanz et al., 2008). The L* value for CP
and PP were 64.93 and 73.31, respectively. The respective a* values for CP and PP were 3.79 and 2.33,
respectively. The b* values for control and probiotic processed cheese spread were 32.29 and 26.54,
respectively. Fig. 4.3 represents the color profile of the control and probiotic processed cheese spread in terms
of L*, a* and b* values. Probiotic processed cheese spread was softer as compared to control one, as observed
by lower hardness value.
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Colour Profile of CP &PP

L*
73.31

32.29

b*
26.54

H Control B Sample

Fig 4.3 Colour profile of control and probiotic processed cheese spread

4.3.3 Sensory quality of control and probiotic processed cheese spread

In any product development process, sensory quality plays a key role in determining the acceptance. In the
present investigation, score card of 100 marks has been used for evaluation of the sensory attributes of
processed cheese spread. The sensory characteristics were judged including flavour, body and texture,
colour, appearance and overall acceptability. Probiotic processed cheese spread got higher flavor score (39)
as compared to control product (38.83). This might be due to incorporation of probiotic curd provided better
flavor to the product. However, PP got lower score in body and texture as compared to control. This might
be due to softness observed due to incorporation of probiotic curd to the product. This might be corelated
with lower hardness parameter of probiotic product as compared to control. The colour score was similar for
control and probiotic product. This is because incorporation of probiotic curd did not contribute towards
colour of product. Similar trend was observed for finished appearance also. A slightly higher overall
acceptability score was observed for probiotic product interms of overall acceptability (CP-81.48: PP-
84.49). This might be attributed to enhanced flavor profile of probiotic product. The sensory attributes of
control and probiotic processed cheese have been expressed in table 4.3.

Sensory Attributes CP PP
Flavour 38.83+4.4 39+27
Body and Texture 25.16 + 2.6 22.25+ 3.8
Colour 8.08 +0.4 8.12+ 0.6
Finish Appearance 1241124 1212 +3.1
Overall Acceptability 81.48+24 84.49+25

Table 4.3 Sensory attributes of control and probiotic processed cheese spread

*n=b5; Data represented in Mean = SD
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4.3.5 Probiotic count of probiotic processed cheese spread
The probiotic count of Probiotic processed cheese spread was 7.6 x 109 CFU/g, which indicate suitability to
consider the product as probiotic (Table 4.4).

Sr. No. Curd Level (w/;/\rl)g;g)rocessed cheese Probiotic count (CFU/q) Interpretation
1 10% 23x103 Unsatisfactory
2 20% 43x104 Unsatisfactory
3 30% 58x105 Low

4 40% 76x108 Satisfactory

Table 4.4 Probiotic count of processed cheese spread at various inoculum level

5. CONCLUSIONS

Probiotic processed cheese spread was prepared by incorporation of 40% w/w probiotic curd in control
processed cheese spread. The product had satisfactory probiotic count (7.6 x 109 CFU/g) and high overall
acceptability score (84.49) due to better flavor as compared to control product.
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