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ABSTRACT  
Milk consumption has increased constantly, with milk being 

part of the diet of a large proportion of the global population. 

As a result of this growing demand, the increased competition 

in the dairy market, and the increasing complexity of the supply 

chain, the producers in the sector of milk and dairy products 

resort to technological fraud, which is considered as 

predominant problem in various countries.[30] Therefore, 

further research is required to educate the public about fraud or 

carelessness in milk production. Over time, as counterfeiting 

methods have become more complex, detection techniques 

have had to be developed in the same sequence. This paper aims 

to review the main adulterants, detection techniques, and 

various methods of detecting defilements in milk. 
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1. INTRODUCTION  
Milk is undoubtedly a ubiquitous food in the human diet. This 

is the first food of mammals and, as such, provides all the 

energy and nutrients needed for proper growth and 

development. Adulteration of milk and dairy products has 

become a worldwide concern; however, the history of milk 

counterfeiting is very old. In the old German Empire, milk was 

diluted, and then its consistency was restored by adding sugar, 

flour, or calcium carbonate [30]. Unfortunately, milk and dairy 

products are among the most counterfeited foods worldwide. 

The reasons behind this fraud are mainly the perishable nature 

of milk, the shortage of supply and demand to meet urban 

demand, and the lack of adequate detection methods. Although 

consumers have a right to believe that the milk they purchase 

will be pure and unadulterated, this is regrettably not always the 

case. Adulteration is normally carried out either for financial 

gain or because of a lack of proper hygiene during processing, 

storage, transport, and marketing. Eventually, it reaches the 

stage where the consumer is either deceived or becomes a 

victim of disease. Milk is produced throughout the year. 

However, heat stress during the summer months significantly 

lowers milk production. 

The Internet of Things (IoT) allows for more intuitive and 

remotely diagnosed active communication. The use of IOT is 

advantageous because of its effectiveness in results with 

accuracy, financial ascendancy in reckoning to compact human 

being involvement. Milk is destructible, for this reason it is hard 

to manage it for a longer period of time. 

The global consumption of milk and dairy products is rising 

steadily. Dairy products, in addition to milk, are significant 

sources of nutrition for people. Additionally, it gives dairy 

farmers, processors, store owners, and other participants in the 

dairy value chain a means of subsisting. Commercially 

available milks include dairy milk, plant-based milks, infant 

formula, etc. and currently, cow’s milk is more frequently 

consumed than plant-based milks. India consumes about 77.68 

million tons of milk annually. 

2. LITERATURE SURVEY  
N. Sowmya et. al [1], made a low-cost and portable 

multispectral spectroscopic sensor system which uses machine 

learning techniques to differentiate adulterants. Three different 

wavelength bands ranging from 410 nm to 940 nm were used 

in the prototype, to increase the accuracy of detection. The 

system provides real-time publication of results through a web 

interface. To solve the problem of detecting adulterants, the 

study formulated it as a classification issue and employed 

machine learning algorithms to solve it. An algorithm was used 

to fine-tune the neural network model, which achieved a 100 

percent accuracy rate for the system. 

Fanelli V et al. [2] have aimed to provide details on adulteration 

of milk. That is the different detection techniques and also the 

detailed information about the adulterants presents in it also the 

evaluation of adulterants commonly found in milk samples. 

Avula, V et.al [3] Paper-based microfluidic techniques could be 

the potential alternative for addressing the disadvantages 

mentioned above in the context of adulterants detection in milk. 

It is reported that the paper-based microfluidic approaches have 

used to detect heavy metals, antibodies, sulfur dioxide, benzoic 

acid, D-glucose, formaldehyde, and other compounds in 

various liquid food samples based on colorimetric detection. 

Yang, Y., Y. [4] et al created a paper-based device for detecting 

glucose and protein in samples. To give a proper direction to the 

flow, the authors coated the chromatography papers with 

hydrophobic agents (SU-8 2010), followed by the exposure to 

the UV light to make the channels hydrophilic. However, the 

photo-lithography technique adopted in their study is costly and 
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complicated. Hence, researchers have developed more simpler 

methods for creating hydrophobic barriers. 

Shrikrishna, N. S et.al [5] have shown that milk quality can be 

evaluated based on two main aspects. One approach is to 

measure the quality of milk based on its nutritional content, 

such as its fat, protein, and lactose levels. Another approach 

focuses on determining the presence of bacteria in milk, such 

as mastitis or bacterial contamination. Both aspects are 

important for ensuring the safety and quality of milk for 

consumption. 

Dhoble et al. [6] implemented an electronic sensor-based 

system which was used to detect infections in raw and 

unprocessed milk. A pH sensor and infrared signal receiver and 

transmitter modules made up the electronic sensor system. 

Singh, M et al. [7] Milk is one of the most consumed food 

products in India. And it is one of the utterly fine dairy products 

which have higher chances of getting destroyed by any 

corruption in milk. Milk is considered as the natural and pure 

product; nowadays it is hard to consider milk identical as pure 

and natural. Because the corruption in milk increased day by 

day such as the use of chemical constituents and 

decontaminants. 

Shalileh, F. et.al [8] The previously proposed methods were fine 

for calculating adulteration in milk. The technology that is 

being proposed in this paper is using some factors to identify 

the corruption in milk. A study was performed to check the 

significance of numerous bacterial counts (CC, LPC, TAC and 

PIC), all indicating the hygiene factors for dairy farms and all 

these factors are further cross-checked with the earlier case 

study. 

Bastan, N et.al [9]A narrative and important tools were 

developed for the inspection of contemplative organic 

constituents in the dairy products. The demonstration method 

works with the reaction based on DNA, and these DNA can be 

formed with the processing of dairy products, that was the 

initial screening tool which gives the advantage of quick 

inspection for the adulteration of milk. 

Momtaz, Bubli et.al [10] To inspect the addition of water in the 

milk a model has been proposed already which is able to detect 

the amount of water being used in coarse milk. Because milk is 

a perishable product which is easy to destroy. 

Yang, Y et.al [11] In many of the cases, consumers are often 

suspected with diseases only by consuming the corrupted milk. 

This may cause skin, eye, cancer or other heart diseases. [6] 

Sheep milk and goat milk is also found adulterated by mixing 

that with cow milk; this adulteration is found in a case study 

where the examination takes place with respect to yak milk 

where it contains 1-100 percent of cow milk which can be 

inspected with the help of heat treatment. 

Shrikrishna, N. S.,[12] The addition of certain substances such 

as detergents, salt, and glucose to milk increases its thickness 

and viscosity, while starch prevents curdling. However, these 

adulterants can have negative health consequences, such as 

detergent causing food poisoning and gastrointestinal issues, 

and other additives leading to organ dysfunction, heart 

problems, cancer, and even death. These harmful effects 

highlight the importance of developing straightforward and 

efficient methods to monitor milk adulteration. 

The work by D. Kourtiet.al [13] proposes an IoT system for 

milk adulteration detection with real-time monitoring. The 

system uses a pH sensor, color sensor, and viscosity sensor to 

monitor milk quality, the values are compared with a set 

threshold. The system does not use any machine learning model 

to predict the adulterants in milk but only detects if the milk has 

been adulterated based on a comparison with the set threshold 

values. The data is then stored in the cloud. 

A. Sarkar et.al [14] proposed a system based on sensing and 

quantifying the adulterants in milk by using laser diffraction 

principles and processing this data with a multilayered 

perceptron (MLP) neural network, which could classify the two 

adulterants – urea and water. The authors used a Raspberry Pi 

for processing the data and suggested using non-linear 

regression models to quantify the adulterants. 

Near Infrared Spectroscopy employed to detect the fraudulent 

added in the goat milk [15]. Cow’s milk, whey, water and urea 

are mixed at various concentrations from 0 (control), 20, 15, 

10,5 and 1 percent volume/Volume with the goat milk. The 

Partial Least Square Discriminant Analysis (PLS-DA) methods 

applied along with K- Nearest Neighbor (K-NN) algorithm 

achieves 100 percent of sensitivity in validation, prediction and 

calibration. 

Mid Infrared Spectroscopic (MIR) analysis is proposed to 

identify the blending effect of adulterated milk powder [16]. 

The adulterants are mixed by wet blending and dry blending 

methods. Semi-carbazide, Ammonium Sulphate and corn starch 

are the adulterants mixed in the milk Powder samples.  

The objectives of this project are to rapidly detect and identify 

contaminants (urea, water content.) in milk and its products. To 

minimize the risk of food illnesses by preventing contaminated 

milk from reaching consumers. To develop and implement 

algorithms that accurately classify contaminated milk samples. 

To replace slow, manual testing methods with automated, 

continuous monitoring systems. 

3. PROBLEM STATEMENT  
Traditional methods for detecting contaminants in milk rely on 

laboratory-based chemical and microbiological analyses, which 

are often time-consuming, costly, and require skilled personnel. 

These limitations hinder the ability to perform large-scale, real-

time monitoring in dairy supply chains, leading to potential 

public health hazards and economic losses. Therefore, there is 

a critical need for an automated system capable of rapid, 

accurate, and cost-effective detection of contaminants in milk 

and its products. 

4. PROPOSED METHODLOGY 
The block diagram includes mainly 4 blocks and they are:  

i. Milk and its products sample block 

ii. Sensors block 

iii. Arduino UNO 

iv. Power supply 

v. LCD block 

The main advantages of the proposed system are, in smaller 

industries available space will be limited, so this digital device 

for the estimation of the constituents of milk can be used. 

i) Milk and Milk Product Sample Block: 

This block represents the collection and preparation of samples 

for testing. Milk and egg product samples are first collected in 

a clean, sterile container to avoid external contamination. These 

samples are then introduced to the sensor system, which detects 

specific contaminants such as bacteria, adulterants, or spoilage 

indicators. The quality of sample preparation is crucial to 



International Journal of Computer Applications (0975 – 8887)  

Volume 187 – No.66, December 2025 

25 

ensure accurate detection and reliable results 

 

Fig3.1 Block Diagram of Proposed Methodology 

ii)Sensor Block: This block includes- 

(a)A pH sensor is a device that measures the hydrogen ion 

concentration (pH) of a solution, indicating how acidic or basic 

(alkaline) it is. The pH scale ranges from 0 (very acidic) to 14 

(very basic), with 7 being neutral (e.g., pure water).  

(b)A temperature sensor detects and measures the thermal 

energy (heat) of an object or environment and converts this into 

a readable signal (analog or digital). It’s critical in processes 

where maintaining a specific temperature is vital — such as 

milk processing, storage, and transport. 

(c)A gas sensor detects the presence and concentration of gases 

in an environment. In milk quality analysis, gas sensors are used 

to identify volatile compounds produced during spoilage.  

iii)Arduino UNO: 

The Arduino UNO acts as the central processing unit of the 

system. It receives electrical signals from the sensor block, 

processes the data, and determines whether contaminants are 

present above safe limits. The Arduino is programmed to 

Interpret sensor signals, Compare them with preset thresholds 

for safe consumption, Trigger outputs accordingly. This ensures 

that the system can operate in an automated and efficient 

manner, reducing the need for manual testing 

iv)Power Supply Block: 

A stable power supply is essential for consistent operation of 

the sensors, Arduino UNO, and the output display. This block 

ensures that the system components receive the required 

voltage and current, thereby maintaining accuracy and 

reliability throughout the detection process. Battery or DC 

power sources are commonly used to make the system portable 

and convenient for on-site testing. 

v)LCD Display Block: 

The LCD block serves as the user interface, displaying the 

results of the analysis in a clear and readable format. Once the 

Arduino processes the sensor data, the LCD shows whether the 

sample is safe or contaminated. Advanced systems may also 

provide quantitative readings of contaminant concentration, 

giving users detailed information about the quality of the milk 

or its product. 

 

 

 

 

 

5. RESULT  

 

Fig4.1 Bar Graph w.r.t Sensor Readings 

The bar graph illustrates the comparative readings of pH, gas, 

and temperature sensors for three samples — pure milk (S1), 

adulterated milk (S2), and curd (S3). Each sensor response 

helps in analysing the quality and purity of the samples. 

i) pH Sensor: Pure milk shows a pH value of around 6.7, which 

lies within the normal fresh milk range. 

Adulterated milk displays a higher pH of 8.1, indicating the 

presence of alkaline substances such as detergents or other 

impurities. 

Curd records a low pH of 4.3 due to lactic acid formation during 

fermentation. 

Observation: The pH level increases in adulterated samples and 

decreases in fermented products like curd, making it a key 

factor in purity detection. 

ii) Gas Sensor: Pure milk shows a low gas value (0.3), 

confirming freshness and no chemical reactions. 

Adulterated milk gives a high gas value (0.8), which may result 

from reactions between contaminants and natural milk 

compounds. 

Curd has a moderate value (0.4), caused by natural fermentation 

gases. 

Observation: The gas sensor effectively identifies chemical 

adulteration or spoilage based on abnormal gas emissions. 

iii)Temperature Sensor: The temperature readings for pure 

and adulterated milk are nearly 27°C, while curd records 25°C. 

These small variations indicate that temperature remains mostly 

constant and does not directly affect adulteration detection but 

helps maintain consistent test conditions. 

Table1: Sample Sensor Readings for Pure Cow Milk 

Parameter Sensor Used Sample 

Reading 

Normal 

Range 

PH Value PH Sensor 6.7 6.6-6.8 

Gas 

Concentration 

MQ135  120ppm <150 

Temperature DS18B20 27℃ 25℃-30℃ 
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Table2: Sample Sensor Readings for Adulterated Milk 

Parameter Sensor Used Sample 

Reading 

Normal 

Range 

PH Value PH Sensor 5.8 6.6-6.8 

Gas 

Concentration 

MQ135  230ppm <150 

Temperature DS18B20 31℃ 25℃ -

30℃ 

 

Table3: Sample Sensor Readings for curd 

Sensor Used Sample 

Reading 

Normal Range 

PH Sensor 4.5 4.4-4.6 

Gas Sensor 160ppm <180ppm 

Temperature 

Sensor 

29 ℃ 25 ℃-30 ℃ 

 

 

Fig 4.2 Bar Graph w.r.t Comparison of Sensor Readings 

The bar graph compares pH, gas, and temperature readings of 

pure cow milk, adulterated milk, and curd. Pure milk shows 

normal values — pH 6.7, gas 120 ppm, and temperature 27°C, 

indicating freshness. Adulterated milk has a lower pH (5.8) and 

higher gas (230 ppm), showing contamination and spoilage. 

Curd naturally has a low pH (4.5) due to fermentation, with 

moderate gas (160 ppm) Sensor and temperature (29°C) 

within normal range. 

6. CONCLUSION 
As milk is consumed everywhere in the world, its adulteration 

represents a global concern. People are concerned about the 

quality and purity of milk due to the increasing fraudulent 

practice of adulterating milk. As a consequence, the consumers’ 

health may be harmed by milk adulterants such as water, 

vegetable and animal fat, extraneous proteins, and chemical 

additives such as melamine, urea, ammonium sulphate, 

formalin, acids (e.g., boric acid, benzoic acid, salicylic acid), 

caustic soda, hydrogen peroxide, detergents, and sugars that are 

knowingly added. Various techniques have been developed 

over time to identify adulterants in milk, but the most accurate 

are instrumental. Therefore, there is an increasing need for the 

development of reliable, affordable, and non-expensive 

methods and technologies that could detect and stop the 

practices of adulteration. This review provides an 

understanding of the many types of additional adulterants as 

well as the most effective qualitative and quantitative 

approaches for their identification in order to preserve the 

nutritional character of milk. 

7. FUTURE SCOPE  
The future scope of the automated system for detecting 

contaminants in milk and its products is quite promising, 

especially with the growing need for safe and high-quality 

dairy. The system can be enhanced by integrating IoT and cloud 

technology for real-time monitoring, enabling instant detection 

of contamination at farms, processing units, or retail outlets. 

Adding AI and machine learning can improve accuracy in 

detecting contaminants, predict trends, and identify potential 

issues before they become serious. The system can also be 

extended to test various dairy products like cheese, yogurt, and 

butter, ensuring quality across the supply chain. 
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