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ABSTRACT 

Peda, a heat desiccated traditional dairy product popular in northern India suffers from poor shelf life due 

loss of moisture from the surface, mold growth, rancidity etc. Packaging plays important role in controlling 

microbial growth as well as biochemical changes and the shelf life can be increased by changing the 

packaging system. In the present study the role of packaging materials on the storage stability of peda 

was evaluated at ambient (30±1⁰C) and refrigerated (7±1⁰C) conditions. Peda was prepared in the 

laboratory from standardized cow milk (4.5% fat and 8.5% SNF) with addition of 8% sugar on the basis of 

milk and kept without packaging (P0) as well as packaged in two most suitable packaging materials viz. 

paper box (P1) and polypropylene pouches (P2). During storage the sensory quality, physico-chemical 

properties, texture profile and microbiological quality was carried out at regular interval. It was found that 

the rate of most of the quality deteriorative parameters was rapid in P0 followed by P1 and P2 at both 

storage temperatures.  Based on the results obtained in this study it can be concluded that at ambient 

temperature peda samples could be best preserved up to 4 days without packaging, 8 days in paper box 

and 14 days in polypropylene pouches whereas refrigerated samples kept well up to 20, 30 and 50 days 

in P0, P1 and P2 respectively.  
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1. Introduction 

As per the statistics of the Department of Animal Husbandry, Ministry of Agriculture, India is the largest 

milk producing country in the World with 176.35 million tonnes milk production during the year 2017-18 of 

which 50 – 55% is converted into various traditional milk products [1, 2, 3]. The indigenous milk products 

are developed at household and farm levels to preserve surplus milk using some traditional techniques. 

These traditional dairy products have commercial importance as they account for over 90% of all the milk 

products consumed in the country [4]. Milk based sweet delicacies are an integral part of social, religious 

and cultural heritage in Indian society and have great social, economic significance [5]. Peda is mostly 

consumed in India as religious ‘prasad’ in temples. Khoa, prepared by heat desiccation of whole milk in 

an open iron pan into a thick concentrated mass, is used as base material for manufacturing of peda [6]. 

It is made by admixture of khoa with 30 – 35% sugar, with or without addition of natural or artificial color 



 

 

and flavor and heated until the desired characteristic texture, brown color and caramelized flavor 

develops [7]. The physico-chemical, rheological and sensory properties of peda depends on the 

manufacturing techniques, type and quality of raw materials used, additives, individual skills, trade 

practices and consumers choices. However, being prepared at small scale in unorganized sectors, proper 

hygienic conditions are not maintained and thus inferior quality product is often marketed [8]. 

Milk based sweets undergo several physical, biochemical and microbiological changes during storage 

making them unfit for human consumption and reducing their market value [9]. Peda is expected to have 

good shelf life due to combined effect of low moisture and high sugar percentage which are sufficient to 

prevent microbial growth [9]. However, improper handling and packaging result in limited shelf life of this 

popular sweetmeat through loss of moisture, development of rancidity and surface mold growth during 

storage making it unfit for consumption [10, 11]. Because of its intermediate moisture range and non-

acidic nature bacterial growth is not common in peda and the spoilage occurs mainly due to growth of 

surface yeasts and molds [12]. Packaging plays an important role in both handling and storage of peda 

and the shelf life can be increased by changing the packaging system. Varieties of packaging material 

had been used by early researchers for packaging of peda. Some researchers packed peda in three 

types of polythene bags viz. low density transparent, medium density blue and low density opaque 

polythene pouches [13]. Packaging of peda in 100 and 300 gauge low density polyethylene pouches 

followed by heat sealing was done by [14]. Peda can be packed in paper boards/ boxes having a 

parchment paper liner or grease proof paper liner [15], in multilayer transparent laminates with oxygen 

scavenger [16], in low density polyethylene (LDPE) materials [17]. Many researchers worked on modified 

atmosphere packaging (MAP) of khoa based sweets for extension of shelf life [2, 9, 18, 19, 20]. However, 

the high cost of MAP may restrict its application in these popular traditional sweetmeats which are still 

dominated by unorganized sectors. 

Therefore, with a view to determine the shelf life of peda prepared in laboratory and packaged in various 

packaging materials for characterizing this traditional sweetmeat of India as well as generating valuable 

database on the basis of their sensory, chemical and microbiological changes during storage the present 

work has been under taken. 

 

2. MATERIALS AND METHODS 

The study was carried out in the laboratory of Department of Dairy Chemistry, Faculty of Dairy 

Technology, West Bengal University of Animal & Fishery Sciences, Kolkata, India. 

2.1 Raw Materials 

Standardized cow milk (4.5% fat and 8.5% SNF) and sugar used for manufacturing of peda were 

procured from the local market. Paper board boxes and polypropylene pouches for packaging of peda 

were purchased from market of Kolkata, India. All the chemicals used were of analytical grade and 

purchased from HIMEDIA
®
. 



 

 

2.2 Preparation of peda 

In the laboratory peda was manufactured following the method described by [21]. Standardized cow milk 

was concentrated in open pan with continuous stirring. When heat coagulation of milk solids started sugar 

(8% of milk) was added and heated for desiccation with continuous stirring till the product attained 

characteristic colour and texture. Peda was cooled to room temperature , shaped  and packaged in paper 

board boxes and polypropelene pouches of dimensions 17cm × 15cm × 0.022cm.  

2.3 Storage stability of peda  

The peda samples were analyzed every alternate day during ambient storage (30±1ºC) and at 5 days 

interval during refrigerated storage (7±1ºC) for sensory, physico-chemical textural and microbiological 

changes.  

2.3.1 Changes in sensory attributes 

 The sensory quality of peda was analyzed on the basis of colour, flavour, body & texture and overall 

acceptability throughout the storage by a semi-trained panel of judges consisting of seven members by 

using a nine point hedonic scale [22]. 

2.3.2 Changes in physico-chemical parameters 

 The changes in moisture content during storage were determined by oven drying method [23]. The 

titratable acidity was measured in terms of percent lactic acid [24] and the free fatty acid (FFA) content in 

terms of percent oleic acid [25]. The extent of lipid oxidation was measured in terms of peroxide value 

and determined by iodometric titration method [26]. The changes in HMF content in peda during storage 

indicated the degree of Maillard browning reaction and was determined using Spectrophotometer [27]. 

Tyrosine value was measured to determine the extent of protein degradation [28].  

2.3.3 Changes in texture profile 

A Texture Analyzer (Model: TAHDi, Stable Micro System, UK) fitted with a 250 kg load cell was used for 

two bites linear compression of peda samples. A cross head pretest speed of 2 mm/s, test speed of 5 

mm/s, post-test speed of 5 mm/s and interval of 5 s between two successive bites were employed for 

50% compression of the samples. A cylindrical probe of 75 mm diameter was used for textural study. The 

texture analyzer having separate software (Texture Expert) for its operation was run under Windows 

environment to get the Texture Profile Analysis (TPA) data from the measurements. The hardness, 

fracturability and adhesiveness were directly calculated from Force—Time curve while other parameters 

like springiness, cohesiveness, gumminess and chewiness were obtained directly from the 

Microprocessor. 

2.3.4 Changes in microbiological quality 



 

 

Microbiological analysis of peda samples during storage was examined for total viable count as well as 

yeast and mould counts as per the standard methods [29]. The data on microbiological quality is 

presented in log10 values. 

 

3. RESULTS AND DISCUSSIONS 

For any dairy product, the physico-chemical behavior during storage is one of the prime interests of the 

producers and the consumers since it leads towards the termination of the shelf life of the product. In the 

present study two types of most suitable package viz. paper box and polypropylene pouches were used 

for packaging of peda to observe their effectiveness. It was noted that peda samples kept under ambient 

temperature (30±1ºC) were acceptable up to 4 days without packaging (P0), 8 days in paper box (P1) and 

14 days in polypropylene pouches (P2) whereas refrigerated samples (stored at 7±1ºC) kept well up to 20, 

30 and 50 days in P0, P1 and P2 respectively.  

3.1 Changes in sensory properties during storage 

The changes in sensory profile of peda during storage at 30±1ºC and 7±1ºC were represented in graph 1 

and 2 respectively. From these figures it was clear that irrespective of packaging materials all samples 

showed a decreasing trend in sensory scores during storage. The changes were faster in ambient 

temperature as compared to refrigerated storage and more prominent during the later stage of storage. It 

was also found that the product degrade rapidly when stored unpackaged followed by paper box and 

polypropylene pouches. The decrease in the scores caused due to loss of freshness, loss of moisture, 

releasing of free fat on the product surface and changes in various physico-chemical parameters during 

storage.  

 

  Graph 1(a)      Graph 1(b) 

0 

2 

4 

6 

8 

10 

0 2 4 6 8 10 12 14 

P0 

P1 

P2 

Days of storage 

B
o

d
y
 &

 t
ex

tu
re

  

sc
o
re

 

0 

2 

4 

6 

8 

10 

0 2 4 6 8 10 12 14 

P0 

P1 

P2 

Days of storage 

F
la

v
o

u
r 

sc
o

re
 



 

 

 

  Graph 1(c)      Graph 1(d) 

Fig. 1: Changes in sensory profile of peda during storage at 30±1⁰C 

 

 

 

 

 

 

  Graph 2(a)      Graph 2(b) 
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  Graph 2(c)      Graph 2(d) 

Fig. 2: Changes in sensory profile of peda during storage at 7±1⁰C 

3.2 Changes in physico-chemical properties during storage 

Graph 3 and 4 illustrated the changes in physico-chemical properties of peda samples under various 

packaging conditions during storage at 30±1ºC and 7±1ºC respectively. Moisture content had profound 

role on acceptability of the product during storage as far as browning reaction, release of free fatty acids, 

protein degradation and other biochemical changes are concerned. The moisture content decreases from 

an initial value of 19.37% during storage which was rapid in the product without packaging at 30±1ºC 

(Graph 3(a)). Earlier researchers had also reported considerable loss of moisture during storage making 

the product dry, hard and unacceptable on sensory evaluation [15, 17]. Due to conversion of lactose into 

lactic acid by the microorganisms the titratable acidity of peda samples rapidly increased during storage 

which attained a maximum value of 0.88% from an initial lactic acid content of 0.58% on 50
th
 day of 

storage at 7±1ºC and packaged in P2. The lipid breakdown was represented in terms of free fatty acids 

and peroxide value which reached to maximum value of 0.112 from 0.063% of oleic acid and 1.98 from 

1.12 m. eq. of O2 per kg samples respectively in P2 stored under refrigeration. The free fat released 

during preparation of peda and high moisture content of the product could be responsible for lipolysis 

during storage [19]. Free fat present in peda is also susceptible to oxidation leading to the increase in 

peroxide value and development of off-flavour. The protein degradation and browning index were 

reported as tyrosine value (mg/ 100 gm) and HMF (micromoles/ 100 gm) respectively which also showed 

similar trends during storage. The -SH groups were converted to S-S group in presence of oxygen 

leading to increase in browning and HMF value during storage [30].  
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  Graph 3(a)      Graph 3(b) 

 

  Graph 3(c)      Graph 3(d) 

 

  Graph 3(e)      Graph 3(f) 

Fig. 3: Changes in physico-chemical properties of peda during storage at 30±1⁰C 
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  Graph 4(a)      Graph 4(b) 

 

  Graph 4(c)      Graph 4(d) 

 

  Graph 4(e)      Graph 4(f) 

Fig. 4: Changes in physico-chemical properties of peda during storage at 7±1⁰C 

3.3 Changes in texture profile during storage 

Texture is the attribute which determine ultimate acceptance of the product by consumers. Table 1 

showed the texture profile of peda samples stored under various conditions. In the table texture profile 

was represented initially and the day up to which the product was acceptable on the basis of sensory 

quality. The table clearly depicted significant increase in all the textural parameters of peda samples 

except springiness and cohesiveness which showed decreasing trend during storage under various 
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conditions. Increase in hardness was responsible for lowering of body and texture score of the samples 

during storage. The hardness was increased from an initial value of 55.247 to 250.63 kg in P2 after 50 

days of storage at 7±1⁰C. The fracturability value was increased to 0.086 from 0.037 kg in P0 at 30±1⁰C. 

The springiness value decreased from 0.368 to 0.257, 0.239 and 0.225 mm in P0, P1 and P2 respectively 

during storage at 30±1⁰C whereas at 7±1⁰C the values were 0.213, 0.195 and 0.181 mm respectively in 

P0, P1 and P2 at the end of storage period. For cohesiveness highest decrease was 0.0227 – 0.139 mm in 

P0 at 30±1⁰C after 4 days of storage. The gumminess was increased from 11.244 to 21.273 kg in P2 at 

7±1⁰C after 50 days of storage and chewiness from 0.003 to 0.014 kg-mm in P0 at 7±1⁰C after 20 days of 

storage. Almost similar observations were reported by other researchers [9, 17, 19, 31]. 

 

Table 1: Effect of packaging material on texture profile of peda during storage 

Textural 

properties 

Initial 

value 

Storage at 30±1⁰C Storage at 7±1⁰C 

P0 P1 P2 P0 P1 P2 

Hardness 

(kg) 

55.247 

± 1.733 

218.375 

± 4.898 

205.861 

± 11.137 

221.463 

± 4.978 

237.596 

± 25.017 

238.453 

± 11.545 

250.630 

± 13.345 

Fracturability 

(kg) 

0.037 

± 0.005 

0.086 

± 0.008 

0.082 

± 0.005 

0.081 

± 0.001 

0.085 

± 0.003 

0.082 

± 0.002 

0.084 

± 0.007 

Springiness 

(mm) 

0.368 

± 0.012 

0.257 

± 0.013 

0.239 

± 0.010 

0.225 

± 0.007 

0.213 

± 0.011 

0.195 

± 0.004 

0.181 

± 0.008 

Cohesiveness 

(mm) 

0.227 

± 0.006 

0.139 

± 0.007 

0.142 

± 0.012 

0.154 

± 0.007 

0.145 

± 0.005 

0.147 

± 0.002 

0.155 

± 0.007 

Gumminess 

(kg) 

11.244 

± 1.077 

18.732 

± 1.243 

20.407 

± 1.33 

19.716 

± 2.962 

18.205 

± 1.195 

19.284 

± 2.437 

21. 273 

± 1.958 

Chewiness 

(kg-mm) 

0.003 

± 0.001 

0.008 

± 0.001 

0.008 

± 0.002 

0.009 

± 0.001 

0.014 

± 0.003 

0.013 

± 0.003 

0.012 

± 0.002 

*Average of three trials ± standard deviation 

3.4 Changes in microbial quality during storage 

The initial and final microbial count of peda samples packaged in different packaging materials during 

storage was represented in table 2. The average initial total bacterial count (log10 cfu/ gm) in the peda 

samples was found to be 5.28 which were increased to 7.11, 6.75 and 6.83 in P0, P1 and P2 after 4, 8 and 

14 days of storage at 30±1⁰C respectively. A similar trend in increase in total bacterial count was also 

noticed during storage of peda samples at 7±1⁰C. Yeast and mold counts were also increased 

significantly during storage under various packaging conditions and temperature and the highest increase 



 

 

was noticed in the product without packaging and stored at7±1⁰C where the count was reported as 3.04 

log10 cfu/ gm. Earlier workers also reported increase in microbial counts during storage of various khoa 

based sweets [2, 9, 32, 33, 34]. From the trend of increase in microbial count it was clear that packaging 

materials offered some protection towards the growth of microorganisms by preventing ingress of 

moisture, light and air.  

Table 2: Effect of packaging material on microbial count of peda during storage  

Parameters Initial 

value 

Storage at 30±1⁰C Storage at 7±1⁰C 

P0 P1 P2 P0 P1 P2 

Total bacterial count 

(log10 cfu/ gm) 

5.28  

± 0.18 

7.11  

± 0.35 

6.75  

± 0.36 

6.83  

± 0.32 

6.96  

± 0.57 

6.27  

± 0.36 

6.86  

± 0.57 

Yeast & mold count 

(log10 cfu/ gm)  

1.34  

± 0.23 

2.45  

± 0.18 

2.50  

± 0.24 

2.47  

± 0.25 

3.04  

± 0.22 

2.68  

± 0.15 

2.91  

± 0.27 

*Average of three trials ± standard deviation 

4. CONCLUSION 

With a view to improve the shelf life of peda, a popular Indian traditional sweet delicacy, the present study 

was undertaken where the storage stability of peda prepared in the laboratory from standardized cow milk 

was determined by packaging interventions. From the results of sensory, physico-chemical textural and 

microbial properties the shelf life of the product was found to differ considerably with different packaging 

techniques. During storage in all samples there was gradual decrease in the sensory parameter making 

the product unfit for consumption. Among physico-chemical parameters the moisture content decreased 

significantly whereas titratable acidity, free fatty acids, peroxide value, tyrosine value and HMF content 

gradually increased during storage as a result of lactose, lipid and protein breakdown. In the texture 

profile analysis it was found that all the textural parameters increased significantly throughout storage. 

The microbial counts were also rapidly increased in all samples during storage and the growth of yeast 

and molds was the major factor limiting the shelf life. It was noticed that the changes were rapid at 

ambient condition (30±1⁰C) than refrigerated storage (7±1⁰C) and the product degraded rapidly without 

packaging followed by paper box and polypropylene pouches respectively. From the results it can be 

concluded that peda samples were kept well up to 4 days without packaging (P0), 8 days in paper box 

(P1) and 14 days in polypropylene pouches (P2) stored at 30±1⁰C whereas refrigerated samples were 

acceptable up to 20, 30 and 50 days in P0, P1 and P2 respectively. The study was useful as it will provide 

sufficient data for characterization as well as shelf life enhancement of this popular Indian sweetmeat and 

will help to undertake newer studies pertaining to improving the shelf life of various indigenous dairy 

products of India. 
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