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Abstract 
The present study was carried out to evaluate sensory and microbiological quality of Shrikhand 

sold in and around Hyderabad city, India. The overall sensory score of the Shrikhand samples collected 

from cooperative sector was high (94.5), slightly less in branded private sector (93.65) and least (80.7) in 

the unbranded samples. The total viable counts were 2.65x10
7
CFU/g, 8.85x10

7
CFU/g and 

4.58x10
9
CFU/g, Coliform counts 5.5x10

1
CFU/g, 6.8CFU/g and 2.28CFU/gand Yeast and Mould counts 

5.35x10
2
CFU/g, 7.95x10

2
CFU/g and 3.85x10

4
CFU/g in cooperative, branded private and unbranded 

samples respectively. The incidence was 40%, 45% and 100% for E.coli, 20%, 25% and 30% for 

Salmonella , 60%, 65% and 90% for Staphylococcus, 10%, 10% and 20% for Listeria and 15%, 20% and 

40% for Bacillus and the counts were 2.35x10
2
, 3.86x10

2 
and 4.86x10

4
CFU/g for E.coli, nil, niland 

3x10
1
CFU/g for Salmonella, 3.86x10

3
, 4.89x10

3
 and 8.65x10

4
CFU/g for Staphylococcus, 0.5x10

1
, 0.8x10

1
 

and 3.2x10
1
CFU/g for Listeria and 1.2x10

1
, 2.2x10

1
 and 8.53x10

2
CFU/g for Bacillus in cooperative, 

branded private and unbranded samples respectively. The microbiological incidence and counts were high 

in unbranded, least in cooperative and in between in branded private sectors.  

  

INTRODUCTION  
Fermented milk and milk products have occupied a place of satisfaction in satisfying the palate and 

nutritional requirements of human beings since the time ancient. There are more than 400 types of 

fermented dairy products available in the world. Shrikhand is fermented and sweetened milk product of 

Indian origin popular in western and part of southern peninsula of India (15). Shrikhand is highly 

perishable with an average shelf life of 1 or 2 days at room temperature. Despite so much market size the 

Shrikhand manufacturing is still understandardized process.  

 

Cooperative and established private sector manufacturing in a systematic standardized process. Market 

studies carried have shown a great variation in Shrikhand quality in terms of sensory, chemical and 

microbiological attributes (21,2 and11). Spoilage microorganisms degrade milk components, creating 

negative sensory attributes and decreasing the shelf life. The Shrikhand prepared in the unorganized sector 

have high microbial load due to low quality ingredients, poor processing techniques, poor packing and 

post treatment contamination.  

 

             The microbiological standards for Shrikhand were included under (6) wherein the limit of 50 

CFU/g for Yeast and Moulds count and 10 CFU/g for coliforms.Since much information on 

microbiological quality of Shrikhand is not available, but the market for Shrikhand has increased 

substantially in the last few years, there is a need to study the microbiological quality sold in cities. Hence 

the present study was undertaken to judge the sensory and microbiological quality of Shrikhand sold in 

and around Hyderabad, Telangana, India.  

  

MATERIALS AND METHODS  
             A preliminary survey was conducted in and around Hyderabad city to know the brands of 

Shrikhand. Three sources were selected for Shrikhand quality i.e., cooperative sector, well established 

branded private sector and unbranded prepared by local halwais. A total of 60 samples (20 each from 

3 sources) were collected, packed in polythene bags and sealed. The samples were packed in iceboxes 
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and transported to Department of Veterinary Public Health and Epidemiology and stored in 

refrigerator till the laboratory work was undertaken. The sensory evaluation of Shrikhand samples 

were tested by 5 experienced judges following 100 points scorecard recommended  i.e. flavour-50, 

body and texture-15, color and appearance -30 and container -05. Standard plate count, Total coliform 

count, Yeast and Mould count were estimated (4,5) using nutrient agar, McConkey agar and Potato 

dextrose agar respectively. Various medias like Bismuth sulfite agar[salmonella], Eosin methylene 

blue agar [Escherichia coli], Tryptic soy agar [ staphylococcus], Brain Heart Infusion agar [Listeria] 

and Pemba media [Bacillus] were used for the detection of pathogens.  

  

               All medias were obtained in dehydrated forms and prepared according to manufacturer’s 

instructions. Glassware such as petri dishes, test tubes, pipettes, conical flasks and bottles were sterilized 

in a hot air oven at 160
0
C for 2 hours. Distilledwater and liquid media are sterilized by autoclaving at 

121
0
C for 15 minutes at 15 lbs pressure. One gram of Shrikhand sample was dissolved in 9ml of sterilized 

distilled water to make 1:10 dilution, one ml of this dilution added to 9ml distilled water and so on to get 

1:10
10

 dilution. One ml of selected dilution is transferred into a petri dish and sufficient amount [10-15 ml] 

of respective liquid media was poured into plates. After proper solidification of the culture media, the 

plates were inverted and were incubated at 37
0
C for 24 to 48 hours, except for Yeast and Mould plates 

which were incubated at 25
0
C for 3-5 days. After the incubation period, the plates were observed for 

typical colonies of each microorganism and colonies were counted with the help of colony counter. The 

results were recorded as CFU/g. The specific biochemical tests were conducted like gram staining, 

catalase test, urease test, sugar fermentation test, oxidase test etc. for confirming specific microorganism.  

  
RESULTS AND DISCUSSIONS   

  

SENSORY EVALUATION OF SHRIKHAND SAMPLES: 
             The sensory score of Shrikhand samples from different sources was presented in table-1. The 

sensory score of Shrikhand samples from the cooperative sector was 94.5 and it was slightly less (93.65) 

of the samples from branded private sector. The sensory score was least in the samples collected from 

unbranded source (80.7). The flavor score was slightly higher in cooperative sector samples whereas 

container score was slightly higher in branded private samples. All parameters of sensory quality were less 

in the samples from unbranded sector.  

 

Table:1. Sensory score of Shrikhand samples from different sources.  

 

              Microbiological quality, Standard plate count, Coliform count, Yeast and Mould counts 

of Shrikhand samples from different sources in the present study was presented in table-2.  

  

 

 

 

 

            Characteristics  Cooperative sector  Branded private  Unbranded  

Flavour (50)  47.5  46.5  40.0  

Body & Texture (15)  14.0  14.25  12.5  

Colour & Appearance (30)  28.5  28.0  25.0  

Containers (5)  4.5  4.9  3.2  

Total  94.5  93.65  80.7  
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Table: 2 TPC, Coliform and Yeast &Mould counts of Shrikhand collected from 

different sources  

  

The Standard plate count was less (2.65�10
7
CFU/g) in Shrikhand samples collected from cooperative 

sector, slightly higher (8.85�10
7
CFU/g) in the samples from unbranded private sector and 

highest(4.58�10
9
CFU/g) in the samples from unbranded sector. Standard plate counts of 3.31�10

7
CFU/g 

reported in branded samples in Pakistan (26,22) were almost similar to the counts in the samples from   

cooperative sector and branded private sector in the present study. The counts in the present study from 

cooperative and branded sectors were falling in the range 10
6
-10

8
 CFU/g which was similar to the reports 

from Maharashtra(20). Lower Standard plate counts of 1.6�10
6
, 3.5�10

6
, 1.43�10

4
, 9.8�10

4
CFU/g 

reported from Kolhapur, Akola & certain parts of Maharashtra state respectively (17,7,8,12) compared to 

the counts in the present study. Very low counts of 2.16�10
3
CFU/g   in the Shrikhand samples collected 

from Hyderabad city was reported (23). A range of 2.45�10
4
 - 1.65�10

6
 CFU/g (25) in the samples 

collected from various places in Uttar Pradesh was also less than the counts observed in the present study.  

 

             The Coliforms were less (5.5�10
1
 CFU/g) in Shrikhand samples collected from cooperative 

samples sector, higher (6.8 CFU/g) in the samples from branded private sector and highest (228 CFU/g) in 

sample from unbranded sector. Coliform count of 5.0 and 5.67 CFU/g were reported (23,20) from 

Hyderabad and Maharashtra respectively were almost similar to the counts observed in the samples from 

cooperative and branded sector in the present study. Coliform count of 310 CFU/g in the samples from 

Kolhapur (7) was slightly higher than the counts observed in the sample from unbranded sector (220 

CFU/g) in the present study. A coliform count of 0-57 CFU/g was reported (10,25,21) in the samples 

collected from various places of Uttar Pradesh were almost similar to the counts in the sample from 

cooperative sector in the present study. No coliform count was reported in the samples from Maharashtra 

(12). A count of 8.12 - 2.45 CFU/g in the market samples from Maharashtra was reported (20) was almost 

similar to the counts observed in the present study in the samples from unbranded samples.  

   

            The Yeast and Mould count was low (5.35�10² CFU/g) in Shrikhand samples collected from 

cooperative sector, high (7.95�10² CFU/g) in the samples from branded private sector and highest 

(3.85�10
4
CFU/g) in the samples from unbranded sector. Yeast and Mould count of 2.73�10² CFU/g was 

reported from Akola (8) in the market samples was almost similar to the counts in the present study. 

Slightly higher count of 6.5x10
3
 CFU/g in the Shrikhand samples from Maharashtra was reported (12) 

compared to the counts in the samples from cooperative and branded private sector in the present study. 

Lower counts of 1.59x10
1
 CFU/g and 5.5x10

1
 CFU/g were reported (7) were less than the count observed 

in the present study from all the three sources. A count of 1.8�10
5
 CFU/g was reported (25,19) which 

were higher than the counts observed in the samples from all the three sources in the present study. Higher 

counts of 7.12�10
8
 CFU/g were reported (21) in the samples collected from various places in India.  

 

Sector  TPC 

(per g) 

Coliforms (per g)  Yeast and Mould (per 

g) 

  Count  Range   Count  Range     Count Range  

Cooperative 

sector  

2.65�10
7
  3.5�10

2
  

4.8�10
4
  

5.5�10
1
  nill to 12  5.35�10

2
    

10
2
 to 10

4
  

Branded 

private  

8.85�10
7
  1.6�10

6
  

3.8�10
8
  

6.8  1 to 12  7.95�10
2
    

10
2
 to 10

3
  

Unbranded  4.58�10
9
  6.8�10

8
  

9.8�10
10

  

228  155to 428  3.85�10
4
  3.8�10

3
 to  

5.7�10
5
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The microbial counts (Standard Plate Counts, Coliforms and Yeast and Moulds) were more in 

local unbranded samples may be due to low quality raw materials, unhygienic conditions, post processing 

contamination and poor storage conditions(18)  

  

            The incidence of pathogens in Shrikhand samples collected from different sources was presented in 

table-3.  

  

Table:3 Incidence of pathogens in Shrikhand samples collected from different sources.  

  

The incidence of E.coli in the Shrikhand samples in the present study was high (100%) from unbranded 

sector, least (40%) from cooperative sector and in between (45%) from branded private sector. A low 

incidence (33.3%) of E.coli was reported in the market samples (13). No E.coli incidence in both plain and 

value added Shrikhand (23) which indicated that there was no contamination during preparation process 

and through out the storage period. 

 

 The incidence of Salmonella was 20%, 25%,30% in the samples from cooperative, branded and 

unbranded sectors respectively in the present study. A low incidence (33.3%) of salmonella was reported 

in the market samples (13). A count of 6x10
3 

reported (14) was similar to the count observed in brandless 

samples in the present study. No incidence of Salmonella was reported in the market samples (11).  

             The incidence of staphylococci in the Shrikhand samples in the present study was high (90%) 

from unbranded sector. An incidence of 92% of staphylococcus was reported(16) was almost similar to the 

incidence observed in the unbranded samples in the present study. The incidence of Listeria in the 

Shrikhand samples in the present study was high (20%) from unbranded sector and 20% in the samples 

from cooperative and branded private sectors. An incidence of 15% observed(3) was higher than the 

incidence observed in cooperavtive and branded private sector and less than the incidence observed in 

unbranded samples in the present study. The incidence of Bacillus was 15%, 20%, 40% in the samples 

from cooperative, branded and unbranded sectors respectively in the present study.  

  

              The counts of pathogenic microorganisms in Shrikhandsamples collected from different sources 

was presented in table 4.  

 Table:4 Counts of pathogens in Shrikhand samples collected from different sources  

  

 

  

Organisms  

Co-operative sector  Branded Private  Unbranded  

Count/ g  
Range

  
Count/ g  

Range

  
Count/ g  

Range

  

E.coli   8     40  9     45 20    100 

Salmonella 4     20    5     25     6     30 

Staphylococcus 12 60 13 65 18 90 

Listeria 2 10 2 10 4 20 

Bacillus 3 15 4 20 8 40 

Organisms Co-operative sector  Branded Private  Unbranded  

Count/g Range  Count/ 

g  

Range  Count/ 

g  

Range  

Escherichia 

Coli  

2.35x10
2
 9.5x10

1
 

to 

3.2x10
3
 

3.86x10
2
 8.9x10

1
 

to 

4.8x10
3
 

4.86x10
4
 3.8x10

3
 

to 6.9x10
5
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 The counts of Escherichia coli were 4.86x10
4
, 3.86x10

2
 and 2.35x10

2
 CFU/g from in unbranded, 

cooperative sector and branded samples respectively. No counts of E.coli was reported (23) in the 

Shrikhand sample sold in Hyderabad city. The counts of Salmonella were nil in branded private and 

cooperative sector and 3x10
1
CFU/g in unbranded samples in the present study. A count of 6x10

3 
reported 

(14) was higher than the count observed in brandless samples in the present study. No counts of 

Salmonella was reported in the market samples (11). 

    

The counts of Staphylococcus were highest in unbranded samples (8.65x10
4
), moderate in branded private 

samples (4.89x10
3
) and least in cooperative sector samples (3.86x10

3
) in the present study. Very low 

counts of Staphylococcus 9.4x10
2
cfu/ml in large scale samples (9) was reported. The staphylococcus count 

observed in cooperative samples in the present study (6.3x10
3
cfu/ml) was similar to the counts of 1.7x10

3
 

reported(1).  

 

      The counts of Listeria were 0.5x10
1
, 0.8x10

1
 and 3.2x10

1
CFU/g in cooperative, branded and 

unbranded samplesrespectively. Very low count of 6 cfu/g was reported (3) in the market samples was 

almost similar to the counts observed in cooperative branded private samples in the present study. The 

counts of Bacillus were 8.53x10
2
, 2.2x10

1
 and 1.2x10

1
 CFU/g highest to least in unbranded, cooperative 

sector and branded samples respectively.  
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