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Microbiological Status of Indigenous Milk Products
Since the production of various indigenous milk products is in the 

hands of sweet makers and rural areas, where unhygienic 
processing conditions are prevalent, the products are grossly 
contaminated. The contamination results into increase in the 

population of spoilage organisms, thereby, lowering the keeping 
quality of the products. The entry of pathogens from the public 

concern is a major issue as the products are consumed by different 
sections of society. Dairy scientists have made efforts to bring sections of society. Dairy scientists have made efforts to bring 

improvement in maintaining standards of these products through 
technological modifications during their production.



Concentrated Milk Products…….
Khoa and Khoa Based Sweets

Khoa is a concentrated whole milk product 

obtained by open pan condensing of milk 
under atmospheric pressure. According to 

Food Safety and Standard Regulations 2011, 
Khoya is sold as Pindi, Danedar, Dhap, 

Mawa or Kava. The milk fat content shall Mawa or Kava. The milk fat content shall 
not be less than 30% on dry weight basis of 
finished product. It may contain citric acid 
not more than 0.1% by weight (danedar
khoa) and free from added starch, added 

sugar and added colouring matter. 



Outlines of Khoa based Sweets…….

 Burfi (From Pindi): Prepared by mixing hot khoa and sugar in 
karahi. After sugar is completely dissolved, the product is spread as a 
thick layer over a tray. The pieces of desirable sizes are cut.

Peda (From Pindi): Contains mainly khoa, sugar, dry fruits, silver 
paper and cardamom. Khoa and sugar are mixed and cooked over a 
slow fire. The cooked sweetened product is manually moulded into a 
round shape by manipulating the mass with palm.

Gulabjamun (From Dhap): Prepared from mixing khoa and Gulabjamun (From Dhap): Prepared from mixing khoa and 
maida (1:3) followed by the addition of baking powder. A uniform 
dough is now obtained by kneading the mixture with water. After 
forming uniform size balls, they are fried in fat to give uniform brown 
colour and subsequently immersing in sugar syrup.

Kalakand (From Danedar): After boiling milk, citric acid solution 
is added to partially coagulate the hot milk. Sugar is added by stirring 
at a stage when the product obtains semi-solid consistency. The 
product is now removed from the fire, set in tray and cut into pieces.



Microbiological Quality of Khoa, Burfi and Peda….

Khoa can serve as a favourable medium for the growth of a variety of
microorganisms due to its high moisture content and good nutritive 

value. The market khoa usually keeps well for 48 h under usual Indian 
conditions beyond which it deteriorates due to microbial action. These 

organisms gain access as contaminants from different sources in to 
product. The rapid spoilage of khoa is due to contamination with 

molds from external sources.

1. Acid producers, proteolytic, chromogenic, lipolytic, 1. Acid producers, proteolytic, chromogenic, lipolytic, 
aerobic sporeformers, psychrotrophs, thermophiles, 
pathogens), yeasts and molds occur in khoa.

2. Psychrotrophs (Pseudomonas, Achromobacter, 
Flavobacterium and Alcaligenes) have been isolated from 
peda. 

3. In market burfi and peda, Gram-positive mainly cocci, yeasts 
and molds were isolated where proportion of yeasts and molds is 
extremely low as compared to bacteria. 



Organisms Source of contamination

Micrococcus flavus
Soil, improperly cleaned utensils

Micrococcus luteus

Sarcina Soil, improperly cleaned utensils

Staphylococcus aureus Handlers

Bacillus subtilis Survival during khoa making and 
multiplication during storageBacillus cereus multiplication during storageBacillus cereus

E. coli Faecal contamination directly or 
through packaging

Candida lipolytica

Atmosphere

Rhodotorula sp.

Saccharomyces cerevisiae

Aspergillus niger

Penicillium expansum



Pathogenic organisms from khoa, burfi and peda…….

Pathogens like Salmonella typhi, Shigella dysenteriae, 
Vibrio cholerae and E. coli survive for long periods during 
storage of khoa. 

Heat stable, coagulase positive, enterotoxin producing 
staphylococci in khoa, burfi and peda is also present.

Drug resistant coliforms and enteropathogenic E. coli have 
also been isolated from khoa. The presence of coliforms in the also been isolated from khoa. The presence of coliforms in the 
products indicates post-processing contamination. 

Contamination of products with Salmonella schottmuelleri
and Shigella flexneri is correlated with faecal contamination. 
S. aureus, a potent food poisoning organism, can multiply in 
khoa, peda and burfi at ambient storage temperature as well as 
at 37C. 



Common microbiological defects in khoa…….

Defects Control measures

Rancidity: On storing khoa under ambient 

conditions, the fat component is degraded by 
the action of microbial lipases (produced by 
certain lipolytic bacteria, yeasts and molds). 

Storage of khoa below 10 C 
coupled with general hygienic 
measures during
production.

Stale and Sour flavour: Produced mainly 

due to the activity of proteolytic and acid 
producing organisms at relatively lower storage 

Post-processing contamination 
(unclean utensils, water supply) 
should be minimized.producing organisms at relatively lower storage 

temperatures.

should be minimized.

Mold growth: Storage at ambient and at

relatively lower temperatures might favour the 
growth of molds which impart off-flavours and 
produce certain mycotoxins. Growth is
favoured by the presence of high moisture 
content in the product, air leakage in the 
package, high humidity and sufficient aeration 
in storage room.

Proper sanitation through 
cleaning and fumigation of the 
dairy environment. Control of 
humidity and aeration in the 
processing and packaging room.
Khoa storage in air-tight 
packages. Treatment of 
wrapping paper with antifungal 
agents (potassium sorbate). 



Microbiological Quality of Gulabjamun and Kalakand….

1. Kalakand can be contaminated with thermophiles, 
mesophiles, yeasts and molds. Food poisoning organisms 
(enterobacteria, staphylococci, salmonellae) is rare.

2. Gulabjamun is relatively safer from microbiological point 
of view due to its spongy and juicy nature as a result of 
soaking in sugar syrup.soaking in sugar syrup.



Regulatory Microbiological Standards…….

Products SPC Coliforms S. aureus Yeasts and 
Molds

Khoa and 
Khoa
based 
sweets

25x103/g 50/g 10/g 10/g

sweets

Products E. coli Salmonella/
Shigella

L. 
monocytogen
es

Khoa and Khoa
based sweets

Absent/ 
0.1 g

Absent/ g Absent/ g



Coagulated Milk Products…….
Paneer

Milk  is heated to 80-82 C for 5 min and cooled to 70 C 
followed by addition of coagulant (citric acid at the rate of 
2 g per litre). After allowing the coagulated mass to settle 

for 15 min, the whey is removed by muslin cloth. The mass 
is now pressed in a hoop followed by cooling at 4-6 C in 
chilled water. The product is cut into desired size pieces, chilled water. The product is cut into desired size pieces, 

packed in polythene bags and stored in refrigerator. 

Shall not contain 
>70% moisture and 
milk fat shall not be 

<50% of the dry 
matter



The microbiological quality of paneer
depends on the conditions of 

manufacture, subsequent handling, 
storage and sale of the product. The 

possible sources of contamination might 
be air, water, utensils, cutting knife, 

muslin cloth as well as persons handling 
the product. Hence, the number and 

Microbiological Quality of Paneer….

the product. Hence, the number and 
types of microorganisms and their 

distribution in the product may vary 
depending on the location of the halwai
shop, extent of exposure of the product 

to the atmosphere, temperature and 
period of storage etc.



The spoilage of the product can be chiefly due to thermoduric
bacteria. Among the bacterial types isolated from chhana, 
micrococci predominated and constituted 45 % of the total 
microflora, followed by sporeformers (34%). The remaining 

portion (about 27%) constituted non-sporeforming rod shaped 
bacteria. The most commonly occurring molds in chhana are 

Penicillium, Aspergillus, Mucor, Rhizopus, Fusarium etc. 

Microbiological Quality of Chhana….

Penicillium, Aspergillus, Mucor, Rhizopus, Fusarium etc. 

Due to high fat and moisture content, 
chhana/paneer are prone to 

microbiological spoilage leading to 
rancidity and moldy surface. Storage 

at low temperature can check the 
defect.



Regulatory Microbiological Standards…….

Products SPC Coliforms S. aureus Yeasts and 
Molds

Paneer/
Chhana

15x104/g 10/g 10/g 50/g

Products E. coli Salmonella/
Shigella

L. 
monocytogenes

Paneer/
Chhana

Absent/ 0.1 g Absent/ g Absent/ g



Rosogolla is a syrup based sweet dish made from Chhana
and cooked in syrup made of sugar.  A study in 2017 

showed the presence of E. coli, Staphylococcus spp. and 
Bacillus spp. The unhygienic environment in preparation, 
processing, packaging and storage are often so poor that 

the foodstuff on reaching the customers have an 
enormous microbial load, which may comprise of 

Microbiological Quality of Rosogolla….

enormous microbial load, which may comprise of 
different pathogens that cause the serious health hazards. 

Klebsiella spp. (7%), Pseudomonas spp. (4.6%), 
Salmonella spp. (13%) and Shigella spp. (7.4%) has been 
obtained from the syrup samples, inferring the cause of 
alimentary intoxications by consumers. Staphylococcus

spp. contamination has been presumably from the 
rosogolla syrup handlers. 



Dahi
Dahi or curd is a popular, 

fermented, semi solid product, 
obtained from pasteurized or 
boiled milk by souring, using 
harmless lactic acid or other harmless lactic acid or other 

bacterial cultures. It should have 
the same minimum percentage of 
fat and solids-not-fat as the milk 

from which it is prepared. 



Microflora of Dahi…..Added microflora

1. Sweet dahi: Single or mixed 
starters with known 
composition are used for 
preparation of sweet dahi. 
S. lactis, S. cremoris, S. 
diacetylactisdiacetylactis

2. Sour dahi: Same culture as 
for sweet dahi added with 
L. bulgaricus or S. 
thermophilus or both.



Yeasts appear to be common contaminants in dahi. These organisms 

get entry into the product from the atmosphere, utensils and 
human hands. Due to their ability to tolerate acidic environment, 
yeasts can multiply producing gassiness and flavour defects 
associated with lipolysis of milk fat, if the product is held too long 
at warm ambient temperatures. Incorporation of CO2 into 
inoculated milk prolongs the shelf-life of dahi. This may be due to 
reduced oxygen content which will not favour the surface growth 

Contamination of dahi

reduced oxygen content which will not favour the surface growth 

of yeasts and molds. Other contaminants eg., coliforms, 
sporeformers, pathogens and toxin producers may 

occasionally be encountered but these organisms are generally 
suppressed by the acidic environment created by the starter 
activity.



Different pathogens such as E. coli, S. aureus, 
S. paratyphi and Shigella dysentriae exhibit 
survivability in dahi. Survival periods of S. 

paratyphi and Shigella dysentriae are much 
shorter in comparison to E. coli and S. 

Predominance of pathogens in dahi

shorter in comparison to E. coli and S. 
aureus.



Shrikhand is a sweeetish fermented milk product where whole 
milk, pasteurized and is fermented with lactic starter cultures 

to get curd which is then partially strained by hanging in a 
muslin cloth for 8-10 h to obtain the intermediary product, 
chakka and whey. The solid mass of chakka is then mixed 

with sugar at desired level to obtain the final product. 
Shrikhandwadi can be obtained by desiccating Shrikhand in 

Shrikhand

Shrikhandwadi can be obtained by desiccating Shrikhand in 
an open pan. 



Analysis of market samples and laboratory made 
samples indicated that the product was free from 

coliforms. Quality control test of shrikhand

showed not more than 85 x 105 cfu/g for yeast 
and mold count and absence of coliforms in 0.1 

g of shrikhand. The contaminants may enter the 

Microbiological Quality of Shrikhand….

g of shrikhand. The contaminants may enter the 
product during centrifuging / straining or 

subsequent conversion of chakka to shrikhand or 
through sugar. However, no food poisoning 
outbreak has been reported so far due to 

consumption of shrikhand.



i. Popular frozen dessert produced by freezing reduced 
milk, sweetened, tined and flavoured with saffron and 
enriched with nuts in a metal cone, sealed with a plaster 
of wheat dough.

ii. The microorganisms present can be Staphylococcus spp., 
Streptococcus spp., Bacillus spp., Micrococcus luteus, 
Klebsiella aerogenes, Enterobacter aerogenes, Proteus

Microbiological Quality of Kulfi….

Klebsiella aerogenes, Enterobacter aerogenes, Proteus
spp., E. coli, Shigella spp, Aspergillus spp., Penicillium
spp., Mucor spp., Rhizopus spp., Saccharomyces spp. and 
Rhodotorula.




