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Abstract:

The present study was carried out to evaluate sensory and microbiological quality of khoa sold in and
aroundHyderabad city, India. The overall sensory score of the khoa samples collected from organized,
semi-organized and unorganized sector was 95.25,88.8 and 79.5 respectively under 100point score card.
The standard plate counts were 8.82x 103CFU/g,1.73><104 and 4.81x10° CFU/g,the coliform count
werel.51x10' CFU/g,5.25><102 CFU/g and6.21x10° and the Yeast and mould counts
were3.53x10°CFU/g, 6.85x10°CFU/g and5.35x10*CFU/g,for the samples from organized,semi-
organized and unorganized sectors respectively.The incidence of E.coli was 10%,25% and
100%,staphylococcus was 10%,35% and 90%,salmonella was 55%, 40% and 5%and thelisteriawas
50%,25%and 5% and counts of E. coli were 3.52x10'CFU/g,8.51x10°CFU/g and 8.68x10*CFU/g,
staphylococcus were 5.23x102CFU/g, 3.68x 103CFU/g and8.68x104CFU/g counts of salmonella
werel.52x10'CFU/g,5.65x10°CFU/g and 8.36x10°CFU/g and the listeria were 0.31x10'CFU/g,
2.86x10'CFU/g and 3.86x10 for the samples from organized,semi-organized and unorganized sectors
respectively. The microbiological incidence and counts were high in unorganized sector, least in
organized sector and in between in semi-organized sector.
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INTRODUCTION:

Themilk production in India is 221.1 million tonnes out of which 45 % is used as a liquid milk and
remaining as different milk products.Approximately 6.5% of milk is converted into khoa (27).Khoa is
partially desiccated traditional indigenous milk product which is used in the preparation of variety of
indigenous sweets like peda,burfi,gulabjamun,pantoa etc.Khoa has high commercial significance because
of its usages in several types of sweets preparation.As the milk is boiled for long time in khoa preparation
most of vegetative bacteria destroyed.The keeping quality of khoa is adverselyeffected by thermoduric
organisms acquired during post preparation and storage.In India larger share of khoa is prepared under
unorganized sector, wherein hygienic conditions are poor, poor storage conditions and selling openly
without packing (15).Even though the khoa prepared under hygienic conditions in organized sector, the
product is prone for microbial contamination at different stages after post processing till reaches
consumer.Since mould spores are transmitted through air their contamination is quite natural. Khoa is a
perishable product with limited shelf life and so the initial quality of khoa effects the quality of final khoa
based sweets wherein it is used.

Certain pathogens like Staphylococcus aures,Escherichia coli,Salmonella,Listeria are the regular
contaminants through handlers,equipments and environment during post processing and selling without
packing. The khoa and khoa based milk sweets provide a good means of conserving and preserving
surplus milk solids during flush season. The high nutritive value,the water activity of khoa is conductive
to growth of microorganisms (29).
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Microbiological quality of market khoa samples testing relatively high and alarming figures(24).The
microbial contamination producesundesirable effects in color,odor,taste and texture of the product
besides pathogens causing food borne disease outbreaks.Many studies carried out in India reported
presence of pathogens such asStaphylococcus, Bacillus,Escherichia coli,Salmonella etc.(6,24,7).Keeping
in view the high microbial contamination and public health issue,the present study was undertaken to
evaluate the sensory and microbiological quality of khoa sold in and around Hyderabad by local Vanders
as well as organized sectors.

MATERIALS AND METHODS:

Khoa samples were collected from three sourcesi.e.organized,semi-organized and unorganized sectors.
Twenty each khoa samples from three sources were collected from the markets in and around the
Hyderabad.The samples were packed in polythene bags kept in ice box to maintain low
temperature,transported to the laboratory of department of veterinary public health and epidemiology and
stored in the refrigerator till samples are analyzed.

Sensory evaluation:

The sensory evaluation of the khoa samples arecarried out using(100) point score cardi.e. flavour-
45,body and texture-35,colour and apperence-15 and package-5(9). A panel of 5 selected judges who are
experienced were selected for sensory evaluation.

Microbial analysis:

The standard plate count was done as per method cited (12) using nutrient agar,coliform count as per the
method (4)using Mac Conkey’s agar broth medium and yeast and mould(13)by using potato dextrose
agar medium.

Various pathogenic microorganisms were estimated i.e.,staphylococcus usingBaird parker agar and
mannitol salt agar, Escherichia coli using Macconkey’sagar, salmonella using xylose lysine deoxycholate
agar,listeria using listeria agar purchased from high media following standard procedures.

Serial dilutions were prepared by mixing 1 gram of product (khoa)in 10 ml of sterilized distilled water
and mixing thoroughly that makes 1:10 dilution, 1ml of this was transferred into 9ml of distilled water
and so on to make further dilution upto 10”. One ml of diluted sampleswere transferred into sterilized
petridish and enough quantity of respective liquid media was poured on the dispersed sample. After
proper solidification of the media, petridishes were incubated at 37°C for 24 to 48 hours for
SPC,coliform and pathogens and 5to7 days for yeast and mould.The number of colonies in each plate
were counted using colony counter and multiplied by dilution factor to get microbial count.

Results and discussion:

Sensory evaluation

Sensory evaluation of khoa samples from different sources was presented in table:1
Table:1 Sensory scores of khoa samples collected from different sources.

Parameter Organized sector Semi-Organized sector | Unorganized sector
Flavour(45) 43.75 40.25 38.50

Body and | 32.5 30.75 28.75

texture(35)

Colour and | 14.5 13.8 11.75
appearance(15)

Package(5) 4.5 4.0 0.5

Total 95.25 88.8 79.5

The overall sensory score was 95.25 for the khoa samples from organized sector,88.8 for the samples
from semi-organized sector and 79.5 for the samples from unorganized sector. All the sensory parameters
had high score with organized sector, least with unorganized sector and moderate with the samples from
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semi-organized.The overall acceptability of khoa in the present study was 88.8 in the sample from semi-
organized sector which,was almost similar to the acceptability score in the khoa sample from Bhandara
district, Maharashtra(32). The overall acceptability in the samples from organized sector in the present
study was similar to the samples collected from Nagpur(17) and Washim districts (23)of Maharashtra.
The overall acceptability of khoa samples from unorganized sector in the present study was 79.5, which
was similar to the reports for the Risod khoa from Washim district (23).The overall acceptability was 8.0-
8.1 on 9point hedonic scale for khoa samples from kamareddy,Telangana state (19).

The flavour of the khoa samples was pleasant for the samples from organized sector and semi-organized
sectors, whereas it was little smoky and sour with the samples from unorganized sector.The body and
texture was smooth and soft for the samples from organized and semiorganized sectors,whereas it was
little hard,coarse and girty texture for theunorganized sector.The body and texture of the khoa samples
collected from organized and semi-organized sector in the present study was in close agreement (20). The
body and texture score in the present study for the khoa samples from organized sector was 32.5, which
was almost similar to the score for Washim khoa(23).

The colour and appearance was slightly brown and normal from organized and semi-organized
sector,where as it was dark brown and leaky surface for the samples from unorganized sector. The colour
and appearance scores from the organized and semi-organized sector in the present study was almost
similar to the findings (1). The package was good for the organized and semi-organized samples,whereas
was no packaging or simple paper for the samples from unorganized sector.

Microbiological counts:
The standard plate count, coliform, yeast and mould counts of khoa samples presented in table:2
Table:2 microbiological counts of khoa samples 7.3x10"collected from different sources.

Parameter Organized sector Semi-Organized sector Unorganized sector
count Range count Range count Range
SPC 8.82x10 | 4.1x10°t07.3x10 | 1.73x10 | 8.4x10°t04.2x10 | 4.81x10 | 5.5x10°
3 4 4 > 6 t08.1x10’
COLIFOR 1.51x10 | 0 to 3.5%x10° 5.25%10 | 3.5%10't07.3%10 | 6.21x10 | 2.8x10”
M ! 2 3 3 t08.9x10"
Y& M 3.53x10 ;t.leolto3.8x10 6.85x10 ;4.3x102t06.8x10 5.35%10 53.5><1o3to 6.8x10

The standard plate counts were 8.82x103CFU/g in the samples from organized sector,1.73x10" from
semi-organized sector and 4.81x10°CFU/g from unorganized sector. Counts of 2x10*CFU/g from Kanpur
city (33)and 1.3x10*CFU/ g from Madhya Pradesh (3)were almost similar to the counts observed in the
present study from organized sector. Very low counts of 4.65CFU/g (5) was reported from Kanpur city in
the samples from organized sector. A count of 1x 10'to 2x10°CFU/g (16)in the samples from organized
sector were also less than the counts in the present study. High count of 1.87x10*CFU/g in the samples
from organized sector was reported from Kamareddy(19). A count of 2x10*o 5x10°CFU/g in the
samples from semi-organized sector(16)was less than the counts (1.73><104CFU/g) observed in the
present study,whereas higher count of 69x10°CFU/g was also reported (26). The SPC count of
1.67><105CFU/g t02.25x10’CFU/g in the samples from unorganized sector from Marathwada region (18)
was almost similar to the counts of 5.5x10° to 8.1x107in the present study from unorganized sector. A
count of 3x10° to 1.7x10°CFU/g in the samples from local vendors reported (16) was less than the count
observed in the present study from semi-organized sector (1.73x10*CFU/g).The counts from the samples
from semi-organized sector in the present study was almost similar to the counts reported from
Maharastra(28)and Madhya Pradesh (3). Higher counts of 23x10°CFU/g in the samples from semi
organized sector reported from Bhokar region (26)was higher than the counts observed in the present
study.
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The coliform count was least ( 1.51><101CFU/g) in the samples from organized sector, the highest
6.21x10* CFU/g from unorganized sector and moderate 5.25x10*CFU/g from semi organized sector. The
counts from the organized sector samples in the present study were almost similar to the counts of 3.5
t08.5CFU/g (18)from Marathwada and 9.6CFU/g(5)from Kanpur city.Higher counts of 1x10%(25)and
2x10°CFU/g (16)than the present study from organized sector were reported from different places in
India.No counts from organized sector was reported (19).The coliformcount(6.21x10°CFU/g)observed in
the unorganized sector in the present study was almost similar to the counts of 2.9x10°CFU/g(16)and
0.7x10°CFU/g(1).Very low counts of 1x10°CFU/g(25)and (19)were also reported. Very high counts in
the khoa samples from unorganized sector of 10*CFU/ g (28) from Maharashtra.The counts in the samples
from semi-organized sector in the present study(5.25x10°CFU/g) was higher than the counts of
1.1><103CFU/g(16)and low counts of 1.93CFU/g (19)and 3.5CFU/g(18)were reported for the samples
from semiorganized sector. The difference in the coliform count of khoa among the different sources
could be due to uncleaned hands workers, poor quality of milk,unhygienic conditions of manufacturing
unit, inferior quality of materials used water supplied for washing the utensils and post processing
contamination(21).

The Yeast and mouldcounts in khoa samples was 3.53x10*CFU/ g from organized sectors 6.85x10°CFU/ g
in the samples from semiorganized sector and 5.35x10°CFU/g in the samples from unorganized sector.
Almost similar counts from organized sector in the present study were reported from
Maharashtra(28),Allahabad city (22) and Kanpur city (5).Low counts of 60CFU/g from Bhokar region
was reported (26). Counts of 5.3><103CFU/g from Nanded(1)and 2.8x10’ CFU/g from kamareddy(19)
were reported from semiorganized sector were almost similar to the counts observed in the present study.
Low counts of 10.5 CFU/g(18) Marathwada region and 1.1x10°CFU/g(16)were reported from
unorganized sector.The high count (5.35x10*CFU/g)observed in the samples from unorganized sector in
the present study were less than the counts of 4x10°CFU/g(33)from Kanpur city.Almost similar counts
from the unorganized sector in the present study were reported (19)from kamareddy. Less counts of
1.9x10°CFU/g(16)and  3.46CFU/g (5)from Kanpur city were observed from unorganized
sector.Occurrence of yeast and mould in dairy products in India is due to the prevailing tropical climate
and high humidity and they are transmitted through air (16).

The unhygienic conditions of preparations of khoa, water used for washing of utensils and the handling
persons cleanliness enhances the bacterial contamination of khoa (14), however eventhough the
microbiological quality of khoa maybe satisfactory at the time of production, it deteriorated by the time it
is available for sale in the market (2).

Pathogenic microorganisms:

The incidence of pathogenic microorganisms in khoa samples presented in table:3

Table :3 Incidence of pathogenic microorganisms in khoa samples.

Parameter Organized sector Semi Organized Unorganized sector
sector

Escherichia coli | 2(10%) 5(25%) 20(100%)

Staphylococcus 2(10%) 7(35%) 18(90%)

Salmonella 1(5%) 8(40%) 11(55%)

Listeria 1(5%) 5(25%) 10(50%)

The incidence of Escherichia coli was 10%,25% and 100% in the samples from organized,semi-organized
and unorganized sectors respectively in the present study.Higher incidence of Escherichia coli (60%) was
observed in the samples from Nagpur city from organized sector (8)than the incidence in the present
study (10%). The incidence of 55% Escherichia colireported in the semi-organized sector samples (8)was
higher than the incidence (25%) observed in the present study.All the samples in the present study from
unorganized sector were positive for Escherichia coli,which was higher than the incidence observed in
Maharashtra (28),Kanpur city (5)and Kamareddy(19).Escherichia coli is frequently occurring organism
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in milk products like khoa and mawa(hageral., 1995). Higher incidence of Escherichia coli was reported
from Tandojam,pakistan(30).

The incidence of staphylococcus was 10%,35% and 90% in the samples from organized,semi-
organized,unorganized sectors respectively in the present study. An incidence of 90% (8)from
unorganized sector was similar to the counts in the present study. Higher incidence of 94% was reported
in the khoa sold in Gwalior and Morena in India. Staphylococcus is frequently occurring organism in
milk products(10).

The incidence of salmonella was higher (55%) in the samples from unorganized sector, followed by
(40%) in the samples from semi-organized sector and least (5%) from organized sector in the present
study.The incidence of 65% of salmonella was reported (8)in the unorganized sector was slightly
higherthan the incidence in the present study (55%).Salmonella absence was also reported(24).

The incidence of listeria was higher 50% in the samples from unorganized sector, followed by 25% in
the samples from semi-organized sector and least 5% from organized sector.

The counts of pathogenic microorganisms in the khoa samples were presented in table:4

Table :4 Counts of pathogenic microorganisms in khoa samples.

Parameter Organized sector semi- organized sector Unorganized sector

Count Range Count Range Count Range
Escherichia 175 5 10 | 1.8x10'2.5x10° | 8.51x10 | 4.6x107 to 8.68x10 | 4.5x10°103.8x10
coli 1 2 3.8x10° 4 5

Staphylococcu | 5.23x10 | 8.6x10't03.8x10 | 3.68x10 | 5.2x10%09.3x10 | 8.68x10 | 3.5x10’to4.6x10
2 3 3 4 4 5
S

Salmonella 1.52x10 | 0t02.8x10' 5.65%10 | 3.6x10"t06.8%10 | 8.36x10 | 1.8x10%*t03.8x10
1 2 3 3 4

Listeria 0.31x10 | 0to 2.5x10" 2.86x10 | 0.3x10't05.6x10 | 3.86x10 | 5.6x10't03.8x10
1 1 1 2 3

The counts of Escherichia coliwere least (3.52x10'CFU/g) in the samples from organized sector,
moderate(8.51x10*CFU/g) from semi-organized sector and high (8.68x10°CFU/g) in the samples of
unorganized sector in the present study.The Escherichia colicount of 10CFU/g reported (25)from
organized sector samples was less than the counts of 3.52x10'CFU/g observed in the present study.

The staphylococcus count was highest (8.68x10*CFU/g) in the samples from unorganized sector,least
5.23x10°CFU/g from organized sector and in between 3.68x10°CFU/g in the samples from semi-
organized sectors in the present study.The count of 8.74 to 26.82CFU/g in the khoa samples
fromdifferent regions of Maharashtra from organized sectors was less than the counts observed in the
present study.Almost similar to the counts in the samples from semi-organized sector in the present study
was reported from Maharashtra(28). Regulatory authorities proposed the maximum acceptable limit
1x10°CFU/g of khoa.

The salmonella counts in the present study was 1.52x10'CFU/g,5.65x10°CFU/g and 8.36x10°CFU/g in
the samples of organized,semi-organized and unorganized sectors respectively. No salmonella was
reported in the samples of khoa sold in Maharashtra(28).

The listeria count was least (0.31><101CFU/g) in the samples from organized sector, highest (3.86x
102CFU/g) in the unorganized sector and in between (2.86><101CFU/g) from semi-organized sector. No
listeria was reported in the samples of khoa sold in Maharashtra (28).

The sample contamination can be attributed to the practice of preparing large bulk of product in advance
prior to the requirement and storage of the product at room temperature for long duration(31).Observing
proper hygienic conditions by food handlers,using clean utensils,application of HACCP,adequate
education,awareness programmes,and extension programmes on the subject to the food handlers will
decrease microbial risk (8).

ISSN : 2581-7175 ©IJSRED:AIll Rights are Reserved Page 30



International Journal of Scientific Research and Engineering Development-— Volume 7 Issue 1, Jan-Feb 2024

Available at www.ijsred.com

REFERENCES:

1.Bajaj, S. J., Y. D. Deshmukh, A. L. Shirfule, K. P. Deshmukh, P. D. Satav. 2013.Quality assessment of
khoa marketed in Nanded city. International J.Green and Herbal Chem.2 (3): 660-664

2.Bhat R.V., Rao V.S., Lingerkar K.2000.Application of hazard analysis and critical control point for
improvement of quality of processed foods. ICMRbulletin. 30(5).

3.Bhatnagar, Preeti, KhanA. A., Manisha Jain, Shuchi Kaushik and Jai S.K. 2007. Microbiological
study of khoa sold in Chambal region (Madhya Pradesh): A case study.lndian J. Microbiol. 47: 263-266.
4.Chalmers, C. H.1955. Bacteria in Relation to Milk Supply (Edward Arnold,publisherLtd. London) 4th
edition

5.Chaudhary, A, Singh, R, Singh, V, Kumari, S, and Upadhyay, R. 2020. Assessment of Microbial
Quality of Khoa, Ind. J. Pure App. Biosci., 8(2), 104-107.

6.Gill J.P.S. Joshi D.V. and Kwatra M.S. 1994. Qualitative bacteriological survey of milk and milk
products with special reference to Staphylococcus aureus. Ind. J. ofDairy Sci. 47:680

7.Gilmour A. and Marvey J.1990. Staphylococci in milk and milk products. Symp. Seriessoc. In applied
bacteriology. 1475-1665

8.Godbole, Suchitra, Pranoti Dabholkar, and Shyamashri Mallik. 2013. Evaluation of bacteriological
quality of khoa samples sold in Nagpur city (Maharashtra)-A case study.J. Global Biosci. 2.2: 49-52

9. Haiper, games. W. 1976. Dairy technology and engineering, Avi publishing co.in

10.Hamama A and Tatini SR. 1991.Enterotoxigenicity of Staphylococcus aureus isolated from Moroccan
raw milk and traditional dairy products. Microbiology Aliments and Nutrition 9:263-267

11.Haq I, Mahmod F, Qadeer MA, Mukhtar H and Igbal. 1995. A microbial examination of khoa.
Biologia 41: 127-132

12. ISI (1969) IS: 5402, IndianStandard Method for Plate Count of Bacteria in Food Stuffs (Manak
Bhavan, New Delhi-1).

13. ISI (1969) IS: 5403, Indian Standard Method for Yeast and Mould Count in Food Stuffs (Manak
Bhavan, New Delhi-1)

14.Johnson JE. 1961 Studies on the pathogenesis of Staphylococcal infection. J. Exp. Med.113:249-259
15. Khan, A. Q. (2006). Milk and milk products: An entrepreneurial approach. All India dairy business
directory, 115-117.

16.Karthikeyan, N., and Pandiyan, C.2013. Microbial quality of Khoa and Khoa based milk sweets from
different sources.International food res.J.20.3.

17.Kakade, N. B., Atkare, V.G., Kute, S.R., Humane, N.N, and Ingle,P.N. 2013. Physico chemical study
of khoa sold in Nagpur city. J. Soilsand Crops. 23 (1): 111-115.

18.Kamble, N. S., Londhe, G. K. and Narwade, S. G.2018. Studies on microbiological properties of khoa
prepared in major Khoa producing areas of Marathwada region. International J. of Chem. Studies, 6(5),
3426-3429

19.Keerthi, Srikanth, Vyshnavi Manthani, and Swarnalatha,G. 2018. Assessment of quality of Peda
samples sold in Kamareddy district-A case study. Int. J. Curr. Microbiol. App. Sci. 7.2: 1427-1434.
20.Kulkarni R.V and Hembade, A.S.2010. Sensory quality of traditionally prepared khoa in Beed district
(M.S). International Res. J. 1 (7): 10-11.

21.Kumar, V., and Sinha, R. N.1989. Incidence of coliforms in indigenous milk products. Indian J. Dairy
Sci, 42(3), 579-580.

22 Kumar, R, Shrivastava, S. L. and Mishra, H. N. 2012. Optimization of khoa and tikhur mix for
preparation of khoa-jalebi sweet.Scientific Reports.469.

23.Kurand,M. S., Shelke, R.R, Gubbawar,S.G., and Nage, S.P.2011. Quality of khoa sold in washim
district. Food sci. research J. 2 (2): 200- 204.

24 Mandokhot VV and Garg SR. 1986.Market quality of Khoa Burfi and Pera: A critical review. J Food
Sci. Technol. 22:299

25.Misra KA and Kulia KR.1988. Microbiological quality of Burfi and Sandesh. Asian J. DairyRes. 7(1):
51-55

26.Pratiksha, Hajare, Landge Suresh, and Bhusare Deepak. 2022.Microbiological assessment of
milkbasedproduct Khoa marketed from Bhokar region.

ISSN : 2581-7175 ©IJSRED:AIll Rights are Reserved Page 31



International Journal of Scientific Research and Engineering Development-— Volume 7 Issue 1, Jan-Feb 2024

Available at www.ijsred.com

27. Prasad, Rasane and Alok Jha.Textural and sensory characteristics of market samples of peda
manufactured in Varanasi city of India.Asian J. of Dairying & Foods Res. 31.4 (2012): 239-243.
28.Ranjan, B. Yedatkar, Vasant V. Niras, Anand R. Sarode, Shital S. Deosarkar, Shrikant D. Kalyankar
and Chandrapakash D. Khedkar. 2023. Studies on Microbiological Quality of Khoa Sold in Maharashtra.
Biological Forum — An International J. 15(3), 242-246.

29.Sawhney IK, Patil GR, Kumar B and Rao KJ. 1994. Evaluation of glycerol as a water activity
modifier in Khoa. J Food Sci. Technol.31:252

30.Soomoro AH, Arain MA, Khaskheli M and Bhutto B. 2002. Isolation of E. coli from raw milk and
milk products in relation to public health sold under market conditions at Tandojam. Pak J. ofNutrition
1:151-152

31.Vaishnavi C, Singh S, Grover R and Singh K 2001. Bacteriological study of Indian cheese (paneer)
sold in Chandigarh. Indian J. Med. Microbiology 19(4):224-226

32. Wanjari B.S, Sardare S.S, Asekar S.S and Jadhav G.N, 2016. Sensory evaluation of khoa sold in
bhandara district. International j.reseachersin biosci, agril andtechnol.4(2)14-15

33.Yogesh, Yadav, Kumar Aditya, and Shankar Hari, 2012. Study of microbiological quality of Khoa
based Kalajam.Research J. Animal Husbandry and Dairy Science 3.2: 91-93.

ISSN : 2581-7175 ©IJSRED:AIll Rights are Reserved Page 32



