
IJBPAS, April, Special Issue, 2021, 10(4): 381-388 
ISSN: 2277–4998 

 
 

 
381 

IJBPAS, April, Special Issue, 2021, 10(4) 

A REVIEW ON MILK ADULTERATION AND LACTIC ACID BACTERIA 

FROM MILK SAMPLES 

RAICHANDANI M1, UPADHAYAY D2, ANDHARE P2 AND PRAJAPATI P2* 

1: PG student M.sc (Microbiology), Department of Microbiology, Parul Institute of Applied 

Science, Parul University, Po-Limda 391760, Ta- Waghodia, Dis- Vadodara 

2: Assistant Professor, Department of Microbiology, Parul Institute of Applied Science, Parul 

University, Po-Limda 391760, Ta- Waghodia, Dis- Vadodara 

*Corresponding Author: Dr. Priyanka Prajapati; E Mail: priyanka.mistry82141@paruluniversity.ac.in; Tel: 

+919913562946 

 

https://doi.org/10.31032/IJBPAS/2021/10.4.1043  

ABSTRACT 

Milk is the major sources of Lactic acid bacteria. Mainly Lactobacillus is found in milk. Milk 

becomes important sources for diet for newborn and mammals. Mainly raw cow milk is good 

sources of lactic acid bacteria. They are gram positive, non-sporulating, facultative anaerobe and 

varied from cocci to rod. They are naturally found in dairy products and fermented products. It is 

also used in bakery products. Many lactic acid species are used for increasing shelf life of 

products. Milk adulteration is one of the techniques from which the quality of the milk can be 

verified. Qualitative adulteration is the simplest and rapid detection of adulterants such as 

hydroden peroxide, ammonium sulphate, detergents, sugar and glucose. 
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INTRODUCTION 

Milk is important nutritious part in our daily 

diet. Major components in milk are namely 

water, fat, lactose, proteins, minerals etc. The 

composition of these components differs on 

the basis of types of milk. The major reason 

of this differentiation could be the 

physiological, genetical and nutritional factor 

condition. Environmental conditions also 

play crucial role in this differentiation [1]. 
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Apart from minerals and main components 

milk also contains adulterants such as boric 

acid, formaldehyde, starch, sodium chloride, 

nitrates, nutilizers etc. Not only just 

chemicals and components, milk also 

contains naturally occurring bacteria mostly 

lactic acid bacteria (LAB) [1]. Generally 

lactic acid bacteria are present in habitat rich 

in nutrients like milk, cheese, meat, 

beverages and vegetables [2]. In addition, it 

is also shown that LAB can also be isolated 

from soil, lakes and also from human and 

animal intestine. LAB is used for food 

fermentation since ancient times and 

nowadays it is more likely used as starter 

culture in food and feed factories [3]. LAB is 

also being answerable for fermentation of 

bread, also used to ferment milk, beverages 

and fermented vegetables [4]. It also plays 

major role in glucose fermentation process. 

Based on the type of fermentation LAB is 

classified into two types namely 

homofermenters and heterofermenter. 

Homofermenter produce lactic acid bacteria 

as major product of glucose fermentation 

while heterofermenter lactic acid, carbon 

dioxide, acetic acid as the products of 

glucose fermentation [5]. 

The very first known and studied bacteria 

were LAB. It was first isolated by Joseph 

Lister in 1873 from bacterial pure culture and 

was named as Bacterium Lactis but 

nowadays they are known as Lactococcus. 

There were seven genera of LAB found by 

Orla Jensen in 1919 from which only one of 

them is valid till now which is Streptococcus 

[6]. 

According to the classification done in 2018 

LAB comes under phylum Firmicutes, class 

Bacilli, and order Lactobacillales. It consist 

of various different genera but the major 

genera includes Lactobacillus, Lactococcus, 

Weissella, Pediococcus, Enterococcus, 

Streptococcus etc . Till now LAB consist of 

16 genera and among them 12 genera have 

remarkable consideration with food 

fermentation [7]. Lactic acid bacteria (LAB) 

are a group of Gram- positive, non-

sporulating, anaerobic or facultative aerobic 

cocci or rods, and produce lactic acid as 

major fermentation products of the 

metabolism of carbohydrates. They are 

naturally produces in milk and milk products. 

Most of the species are non-motile [7]. 

MILK ADULTERATION 

Adulteration of milk is also important to 

know the quality of milk and milk products. 

It is used to cover the quality parameters and 

rise the product shelf life. In order to 

guarantee the food safety and escape health 

risks to consumers, novel analytical 

procedures have been planned for finding of 
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these additives. Qualitative adulteration of 

milk was done and quality of milk samples 

was detected [8]. They are the color based 

chemical reaction of milk and milk products. 

However, the advantages of qualitative 

adulteration is that they are simple, easy and 

rapid. Few edible elements are also added to 

improve the flavor of milk. Milk and 

foodstuff adulteration came into international 

concern when breakthrough of base 

contamination in Chinese child milk product 

in 2008. However, olden times of milk infection 

is extraordinarily recent. Swill milk repute has 

been informed in 1850 that killed 8000 infants. 

Milk is taken under consideration to be the ‘ideal 

food’ owing to its well-endowed nutrients needed 

by each infants and adults. It is one in all the only 

sources for supermolecule, fat, saccharide, 

vitamin and minerals[9].Adulterants in milk 

chiefly embody addition of vegetable protein, 

milk from fully completely different species, 

addition of whey and watering that unit of 

measurement known as economically driven 

adulteration [10]. 

Mostly known parameters that are clarified and 

can determine the milk value are fat percentage, 

solid-Not-Fat, protein content and freezing point. 

The proportion of adulterants are increased to 

upsurge the milk quality which is not the right 

way. Like sugar, salts, starch are additional 

to increase the SNF value. Uric acid is 

supplementary to rise the value of non-

protein nitrogen content. Preservatives such 

as formalin is added to increase the shelf life 

of milk [11]. 

Based on type of adulterants they are 

categorized into two types: Qualitative 

adulteration and Quantitative adulteration. 

Quantitative adulteration are time taking and 

used to regulate the total SNF and protein 

contented of the milk. Qualitative 

adulteration is color-based reaction and easy 

to carry out [12]. It is used to define the 

presence and absence of adulterants which 

can be useful and also be harmful when 

increase its amount. Adulterants such as 

ammonium sulphate, hydrogen peroxide, 

formalin, boric acid can be detected from this 

method [13]. 

MBRT can also be can also be one of the test to 

check the superiority of milk. MBRT is east and 

quick test and it is done to check the quality of 

milk. MBRT stands for Methylene Blue Dye 

Reduction test. This test is based on 

decolorization of milk when oxygen in milk get 

exhausted due to microbial activity [14]. 

Methylene blue dye is auxiliary to milk and 

decolorization time is recorded to check the 

quality of milk samples. Sooner the 

decolorization bad is the quality of milk which 

means more infectious is be the milk. Here is the 

tabale which shows the time taken by diverse 

milk samples to get decolorization [15]. 
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Table 1: Milk quality through MBRT test [15]
S. No. Milk quality Time of reduction 

1 Very poor 30 mins 
2 poor 30 mins-2 hrs. 
3 good 2-6 hrs. 
4 Very good 6-8 hrs. 
5 excellent More than 8 hrs. 

 

ADVANTAGES OF LACTIC ACID 

BACTERIA 

There are many potential health or organic 

advantages attainable from some classes of 

acid bacterium. Among these are: improved 

organic process worth of food, management 

of internal infections, improved digestion of 

disaccharide, management of some varieties 

of cancer, and management of bodily fluid 

steroid alcohol levels [16, 17]. Some 

potential advantages might produce from 

growth and action of the bacterium 

throughout the production of civilized foods. 

Some might result from growth and action of 

some species of the acid bacterium inside the 

enteral tract following intake of foods 

comprising them. In choosing a culture to 

yield a selected profit it's necessary to believe 

not solely the extensive deviation amongst 

species of the acid bacterium however 

additionally that among strains inside a 

particular species [18]. 

DISADVANTAGES LACTIC ACID 

BACTERIA 

Anaerobic respiration generates solely 2 

ATPs and produces carboxylic acid. Most 

carboxylic acid diffuses out from the cell and 

into the blood and is afterwards absorbed by 

the liver [19]. A number of the carboxylic 

acid remains within the muscle fibers, 

wherever it contributes to muscle fatigue. 

While exercise, the liver and muscles ought 

to convert the carboxylic acid back to acid. 

This can be called “repaying the debt,” 

thence the term “oxygen debt.”[20] 

DIFFERENT USES OF LACTIC ACID 

BACTERIA 

They ferment food carbohydrates and 

produce carboxylic acid as the main product 

of fermentation. Furthermore previously, for 

degradation of proteins and lipids and 

production of varied alcohols, aldehydes, 

acids, esters and sulphur compounds are used 

for flavor development in several fermented 

food products. Fermented foods are produced 

by fermentation of sugars by LAB and so the 

origins of them are lost in antiquity. The 

majorly LAB used as starter cultures in food 

fermentation industry. The majority of them 

belong to the category of dairy products, like 

cheese, yoghurt, fermented milks, while 

fermented meat products, fish products, 

pickled vegetables and olives and an 

excellent sort of cereal products are 
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manufactured, nowadays, using starter 

cultures [21]. They were produced within the 

past through back slopping and resulting 

product characteristics trusted the best-

adapted strains dominance, whereas, the 

earliest productions of them were supported 

the spontaneous fermentation, resulting from 

the event of the micro flora naturally present 

within the staple and its environment [22]. 

Today, the bulk of fermented foods are 

manufactured with the addition of selected, 

well defined, starter cultures with well 

characterized traits, specific for every 

individual product [23].  

Certain LAB has been found to produce 

bacteriocins, namely, polypeptides 

synthesized ribosomally by bacteria. Useful 

bacteriocins produced by LAB are lactic in 

from Lactococci, macedovicin and 

Streptococcus macedonicus [24]. The above 

bacteriocins have proved effective in many 

food systems for the control of food spoilage 

or in addition; LAB strains also have the 

ability to reduce fungal mycotoxins, through 

producing anti-fungal metabolites, or by 

absorbing the pathogenic bacteria [25]. LAB 

have very important role in agriculture as 

well. LAB have very effective response at 

improving pore space in soil/soil ventilation. 

They increase the solubility of fertilizers [26, 

27].  

CONCLUSION 

From this review it can concluded that the 

abundant population of lactic acid bacteria is 

observed not only in fermented foods but 

also in dairy products. It can be concluded 

that the lactic acid bacteria not fermented 

food but also in dairy. The involved LAB is 

Lactococci, Lactococcus and Streptococcus. 

It can be concluded from the review that the 

lactic acid bacteria play both positive and 

negative role as there are certain 

disadvantages and some of the advantages 

for which they are highly used for various 

purpose. Adulteration of milk is important to 

know the quality of milk.  
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