
Original Article

Standard practices for status of milk items are 

fundamentally founded on the warm inactivation energy of 

the endogenous milk chemical, soluble phosphatase [1]. 

Quality milk ought to have a sweet and clean �avor with no 

trailing sensation [2]. Endogenous milk ALP manifests a 

slightly higher heat resistance than the pathogenic 

micro�ora upon which pasteurizat ion t ime and 

temperature requirements are based. Hence, ALP activity 

is recognized as best available method of choice for the 

rapid validation of milk product pasteurization [3]. These 

imperfections of milk smell might be characterized by; 

consumed microbial and enzymatic processes [4]. The 

crude milk might go about as numerous destructive 
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microbes prompting different illnesses, like undulant fever, 

Salmonellosis, Looseness of the bowels and Tuberculosis 

with microbes count under a predetermined cutoff [5]. The 

time span of usability of puri�ed milk can be impacted by 

enormous number of substantial cells in crude milk [6]. 

Expanded physical cell numbers are emphatically 

corresponded with an intensity stable protease and of 

lipoprotein lipase in newly created milk. Exercises of these 

catalysts can enhance those of bacterial hydrolases, 

consequently shortening the chance to decay [7]. 

Methylene blue reduction depends on the way that the 

variety bestowed to drain by the expansion of a color, for 

example, methylene blue will vanish pretty much rapidly 

I N T R O D U C T I O N

Milk is a profoundly nutritious food that provides the favorable environment and nutrition for the 

growth development of large number of microorganisms. Microbiological quality assurance 

techniques could be usually utilized as a speedy strategy to survey the microbiological nature of 

crude and pasteurized milk. Objective: To develop indigenous rapid kit for determination and 

differentiation of milk quality, microbial presence, pasteurized and unpasteurized milk. 

Methods: Some 14-milk raw and pasteurized milk samples were collected from different 

geographical areas of Lahore and different brands of pasteurized milk. The colorimetric 

indigenous alkaline phosphatase milk quality detection kit was prepared for 200 reactions was 

developed. Alkaline phosphatase kit was tested at different temperature and volume of milk. 

Results: Results showed that a wide range of milk that bought from local stores and nearby 

market with exorbitant cost milk types shown no difference in milk quality in terms of presence 

of microbes. Moreover, different effect of pasteurized milk was observed after a�rm test the 

variety stayed blue and not changed. Conclusions: This indigenous kit is test is quick monetary 

strategy that can be utilized for identi�cation of milk quality on the basis of microbial presence, 

therefore, pasteurized or unpasteurized milk can be tested in �eld as well. 
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Test was performed for optimization kit based on 

concentration of Methylene Blue in 10ml sample with 

successive increase in temperature to evaluate the time 

required for reduction of methylene blue. It was observed 

that increase in temperature speeds up reaction up till 

certain level as graphically described in given in Figure 1. 

when the expulsion of the oxygen from milk and the 

development of decreasing substances during bacterial 

digestion makes the variety vanish [8, 9]. The alkaline 

phosphatase is naturally occurring enzyme of milk but it 

degrades at the temperature of pasteurization and can 

indicate that milk has been pasteurized adequately and is 

free from microbial contamination [10]. Furthermore, this 

indigenous alkaline phosphatase milk quality detection can 

distinguish the milk quality by colorimetric differentiation 

of pasteurized milk from unpasteurized milk with microbial 

contamination. Each kit is su�cient to conduct 300 

colorimetric reactions at room temperature within 15 

minutes at Lab, home or in �eld. 

The quality of milk was assessed as on the basis of alkaline 

phosphatase enzyme in raw milk pasteurized milk is used 

for the detection of pasteurized milk or food that whether 

they are pasteurized for write time and temperature [11].  

The alkaline phosphatase enzyme is naturally present in 

raw milk but it is degraded at high temperature in limited 

time of pasteurization which makes milk free from 

pathogen Table 2.

M E T H O D S 

Raw Milk
Lab-code

GPRS (latitude 
and longitude) 
Coordinates of 

Collection Point

Pasteurize
Milk

Lab-code

GPRS (latitude
 and longitude)
 Coordinates of 
Collection Point

003/RGenED

004/RGenED

005/RGenED

006/RGenED

31.51487537347517, 
74.29841999799864

31.52402130647496, 
74.29095272846344

31.519265533052256, 
74.299621627579

31.50828974736308, 
74.27902226334393

001/PGenED

001/PGenED

001/PGenED

001/PGenED

31.519949932041296, 
74.32124632771942

31.520160287134495, 
74.32077962337347

31.50729903119769, 
74.35290653751485

31.493835698803636, 
74.35756882586983

A sum of fourteen examples containing seven raw milks 

from local markets of Lahore and seven pasteurized milk 

samples of known brands from hyper market all tested 

simultaneously. All milk samples were kept in a fridge at 4ºC 

before moving to the research center under chilled 

conditions. Reagent I was preparing with Methylene blue 

powdered 1.5g, 95% ethyl alcohol   in distilled water. 

Reagent II was prepared with 10% Potassium hydroxide 

�ltered and 1:20 solution was prepared. For optimization 

different concentrations and temperatures were tested. 

These solutions present in the kit are labelled as reagent I 

and Reagent II, and �nal ethylene blue concentration per 

reaction be achieved 0.005% in milk test sample control 

sample. Therefore, to perform alkaline phosphatase-based 

test from it 50µl of Reagent I, 15µl of Reagent II in 20ml of 

control milk sample or test milk sample and incubate for 15 

minutes at room temperature (30-35ºC). Each kit has 

Reagent I, 15ml and Reagent II, 5ml and can be used to 

perform 300 reactions.

R E S U L T S

Different raw milk samples were obtained from local 

market from the geographical surroundings of PCSIR 

Lahore GPRS coordinates were recorded are provided in 

Table 1. Six brands of Pasteurized and local raw milk were 

purchased form the market. All the samples were kept at 

4ºC until test was performed.

008/RGenED
31.519411868152233, 
74.30339817768876

001/PGenED 31.52109773342149, 
74.31925612872693

60

45

30

15

0

003GenEd

004GenEd

005GenEd

006GenEd

0067enEd

0068enEd

15 C

35 C Te
m

p
e

ra
tu

re
( C

)

Table 1: GPRS (latitude and longitude) coordinates of Raw and Pasteurized 

Milk Collection Point

007/RGenED
31.523948142563718,
 74.29138188188496

001/PGenED
31.491827805621572, 
74.30963266819869

Figure 1: Optimization for Temperature for Detection of Milk 

Quality through Indigenous Developed Kit

Table 2: Observation of Time required for Colorimetric Detection 

of Milk Quality

The test determines the quality of milk is adequately 

pasteurized and free from contamination. The colorimetric 

test make is feasible for the detection of milk quality. The 

1. 

2. 

3. 

4. 

5. 

6. 

Sr. 
No.

Initial 
Time

Final 
Time

Raw Milk
Lab-code

Inference
Pasteurized 

Milk 
Lab-code

Inference

09:00

09:00

09:00

09:00

09:00

09:00

4:00

4:00

4:00

4:00

4:00

4:00

003/
RGenED

004/
RGenED

005/
RGenED

006/
RGenED

007/
RGenED

008/
RGenED

Colour 
Change 

after 13 min.

Colour 
Change 

after 14 min.

Colour 
Change 

after 15 min.

Colour 
Change 

after 12 min.

Colour 
Change 

after 13 min.

Colour 
Change 

after 12 min.

001/PGenED

001/PGenED

001/PGenED

001/PGenED

001/PGenED

001/PGenED\

No Colour 
Change

No Colour 
Change

No Colour 
Change

No Colour 
Change

No Colour 
Change

No Colour 
Change

oAll tests were performed at 35 C
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difference in colour in stipulated time, considered to be 

great quality of the milk. The test a�rms the outcomes of 

Methylene Blue into the milk tests and distinguish the 

quality involving time as displayed. The raw or crude milk 

samples from market change colour with limited time 

shows their compromised quality which could overly affect 

the human health. This indigenous alkaline phosphatase 

milk quality detection can distinguish the milk quality by 

colorimetric differentiation of pasteurized milk from 

unpasteurized milk with microbial contamination. Each kit 

is su�cient to conduct 300 colorimetric reactions at room 

temperature within 15 minutes at Lab, home or in �eld.   

Moreover, the UHT treated milk was found to be free from 

coliform bacterial tests and has brilliant quality for human 

consumption. Future research directions could involve the 

further optimization and re�nement of the kit to enhance 

its sensitivity, speci�city, and user-friendliness. Exploring 

the integration of digital  technologies,  such as 

smartphone-based applications for result interpretation 

and data management, could also extend the functionality 

and accessibility of the kit. Additionally, efforts should be 

made to promote awareness and adoption of the 

indigenous kit among dairy industry stakeholders through 

training programs and knowledge dissemination 

initiatives.

kit developed   makes it possible to determine the milk 

quality in lab, home and even outside with optimized 

temperature and concentration are provided with the kit 

instructions in simplest manner Table 3. 

D I S C U S S I O N

Sr. No. Decolouration Time (hours) Quality of Milk

1. 

2. 

3. 

4. 

Milk is important complete nutrition in natural form as milk 

contains fat, protein, starches, minerals, nutrients and 

other essential nutrient [12]. However, it is profoundly 

affected by bacterial pollution and subsequently becomes 

unable to drink [13]. A portion of these microbes that �ll in 

milk, during the development of metabolites, may cause an 

unsuitable tangible modi�cation, like off �avor, scent, and 

change in surface or appearance, named as deterioration 

[14]. These microorganisms such as presence of coliform 

microbes ought to be unambiguous waste milk, some 

microorganisms may likewise bring out alteration in milk 

without on any tactile changes. The microbial nature of 

crude milk is signi�cant for the development of dairy items 

and it additionally impacts their timeframe of realistic 

usability [15, 16]. Methylene blue regularly is utilized as a 

speedy strategy to evaluate the microbiological nature of 

crude and puri�ed milk [17, 18]. This test depends on the 

way that the blue shade of the color arrangement added to 

the milk get decolorized when the oxygen present in the 

milk get depleted because of microbial movement. The 

colorimetric assay provided clear and distinguishable 

results, enabling both qualitative and semi-quantitative 

assessment of alkaline phosphatase levels. Comparative 

analyses with established laboratory methods showed a 

strong correlation, validating the accuracy and reliability of 

the kit. Furthermore, the indigenous kit exhibited excellent 

stability, shelf life, and reproducibility, making it a suitable 

tool for routine milk quality analysis. Moreover, the cost-

effectiveness of the indigenous kit ensures its accessibility 

to a wide range of users, including small-scale dairy 

farmers and processors. This democratization of milk 

quality analysis contributes to the overall improvement of 

food safety standards and consumer con�dence. 

Furthermore, the development of indigenous kits reduces 

dependence on imported products and promotes local 

innovation and economic growth [19, 20]. In this study, the 

tests were performed for milk from general store and 

involved optimize temperature for colourimetric detection 

of quality as displayed All milk types that show no 

Table 3: Parameter for Milk Quality Assessment

oTemperature, 35 C

Less than 2 hours

In between 2 to 5 hours

Between 6 to 8 hours

More than 7 Hours

Poor

Fair

Good

Excellent

C O N C L U S I O N S

In conclusion, the quality of milk is of paramount 

importance for ensuring public health and consumer 

satisfaction. Among various quality indicators, alkaline 

phosphatase (ALP) has been recognized as a reliable 

marker for evaluating milk freshness and detecting 

potential contamination. This research article presents 

the development of an indigenous alkaline phosphatase kit 

for the detection of milk quality. The kit aims to provide a 

cost-effective, rapid, and user-friendly solution for dairy 

industry stakeholders to assess milk quality in both 

laboratory and on-site settings.

A u t h o r s C o n t r i b u t i o n

Conceptualization: SM

Methodology: RE, BB, SA, IP

Formal Analysis: YS, NA

Writing-review and editing: NA, QS, SR, IP, SHA

All authors have read and agreed to the published version 

of the manuscript.

The authors declare no con�ict of interest.

C o n  i c t s o f I n t e r e s t

The authors received no �nancial support for the research, 

authorship and/or publication of this article.

S o u r c e o f F u n d i n g

          DOI: https://doi.org/10.54393/pbmj.v6i05.875
Mazhar S et al.,

Detection of Milk Quality

Copyright © 2023. PBMJ, Published by Crosslinks International PublishersPBMJ VOL. 6 Issue.5 May 2023
17



Klein LA. Principles and practice of milk hygiene. JB 

Lippincott Company; 1917. doi: 10.5962/bhl.title. 

56681.

Palii АP, Paliy AP, Rodionova KO, Zolotaryova SA, 

Kushch LL,  Borovkova VM,  et  a l .  Microbial 

contamination of cow's milk and operator hygiene. 

Ukrainian Journal of Ecology. 2020 May; 10(2): 392-7. 

Buccioni A, Pauselli M, Viti C, Minieri SA, Pallara G, 

Roscini V, et al. Milk fatty acid composition, rumen 

microbial population, and animal performances in 

response to diets rich in linoleic acid supplemented 

with chestnut or quebracho tannins in dairy ewes. 

Journal of Dairy Science. 2015 Feb; 98(2): 1145-56. 

doi: 10.3168/jds.2014-8651.

Ismaili MA, Saidi B, Zahar M, Hamama A, Ezzaier R. 

Composition and microbial quality of raw camel milk 

produced in Morocco. Journal of the Saudi Society of 

Agricultural Sciences. 2019 Jan; 18(1): 17-21. 

10.1016/j.jssas.2016.12.001.

Thornton HR, Strynadka NJ, Wood FW, Ellinger C. Milk 

contamination and the methylene blue reduction 

test. Canadian Public Health Journal. 1934 Jun; 25(6): 

284-94.

Swai ES and Schoonman L. Microbial quality and 

associated health risks of raw milk marketed in the 

Tanga region of Tanzania. Asian Paci�c Journal of 

Tropical Biomedicine. 2011 Jun; 1(3): 217-22. doi: 

10.1016/S2221-1691(11)60030-0. 

Jackson CJ. Factors in the reduction of methylene 

blue in milk. Journal of Dairy Research. 1936 Jan; 7(1): 

31-40. doi: 10.1017/S002202990000162X.

Thornton HR, Hastings EG. Studies on oxidation-

reduction in milk: The methylene blue reduction test. 

Journal of Dairy Science. 1930 May; 13(3): 221-45. doi: 

10.3168/jds.S0022-0302(30)93520-5.

De Si lva SA, Kanugala K A, Weerakkody NS. 

Microbiological quality of raw milk and effect on 

quality by implementing good management 

practices. Procedia Food Science. 2016 Jan; 6: 92-6. 

doi: 10.1016/j.profoo.2016.02.019.

R E F E R E N C E S

Wei W, Jin Q, Wang X. Human milk fat substitutes: 

Past achievements and current trends. Progress in 

L i p i d  R e s e a r c h.  2 01 9  A p r ;  7 4 :  6 9 - 8 6 .  d o i : 

10.1016/j.plipres.2019.02.001.

Clark S, Costello M, Drake M, Bodyfelt F, editors. The 

sensory evaluation of dairy products. Springer 

S c i e n c e  &  Bu s i n e ss  M e d i a .  2 0 0 9  J u l .  d o i : 

10.1016/j.plipres.2019.02.001.

Nyirenda T. Natural immunity to salmonella in 

humans (Doctoral dissertation, University of 

Liverpool). 2015 Feb. Available at: https://core.ac.uk/ 

download/pdf/80772693.pdf.

Bougouin A, Martin C, Doreau M, Ferlay A. Effects of 

starch-rich or lipid-supplemented diets that induce 

milk fat depression on rumen biohydrogenation of 

fatty acids and methanogenesis in lactating dairy 

cows.  Animal.  2019 Jul;  13(7):  1421-31.  doi: 

10.1017/S1751731118003154.

Siddiqi HA, Salwen MJ, Shaikh MF, Bowne WB. 22 

Laboratory Diagnosis of Gastrointestinal and 

Pancreatic Disorders. Henry's Clinical Diagnosis and 

Management by Laboratory Methods: First South 

Asia Edition_e-Book. 2016 Aug: 306.

Sharma C, Gupta V, Neelam D, Rahi RK. Spore forming 

bacteria responsible for food spoilage: A review. 

Asian Journal of Dairy and Food Research. 2021 Jul; 

40(2): 197-205. doi: 10.18805/ajdfr.DR-1626.

Fusco V, Chie� D, Fanelli F, Logrieco AF, Cho GS, 

Kabisch J, et al. Microbial quality and safety of milk 

and milk products in the 21st century. Comprehensive 

Reviews in Food Science and Food Safety. 2020 Jul; 

19(4): 2013-49. doi: 10.1111/1541-4337.12568.

Kumar SN, Sarode M, Ravi SH. Synthesis of titanium 

dioxide thin �lms and its application in reducing 

microbial load of milk. bioRxiv. 2016 Mar: 045179. doi: 

10.1101/045179.

Deka RP, Das NK, Sharma PK, Bayan B, Gogoi A, 

Lindahl JF, et al. Standard laboratory protocol on 

testing milk samples for quality and safety. 2020.

Velázquez-Ordoñez V, Valladares-Carranza B, 

Tenorio-Borroto E, Talavera-Rojas M, Varela-

Guerrero JA, Acosta-Dibarrat J, et al. Microbial 

contamination in milk quality and health risk of the 

consumers of raw milk and dairy products. Nutrition 

in Health and disease-our challenges Now and 

For thcoming Time.  2019 May.  doi:  10.5772/ 

intechopen.86182.

John CK. Place of the methylene blue and resazurin 

reduction tests in a milk control program. American 

Journal of Public Health and the Nation's Health. 1939 

Mar; 29(3): 239-47. doi: 10.2105/AJPH.29.3.239.

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

          DOI: https://doi.org/10.54393/pbmj.v6i05.875
Mazhar S et al.,

Detection of Milk Quality

Copyright © 2023. PBMJ, Published by Crosslinks International PublishersPBMJ VOL. 6 Issue.5 May 2023
18


	Page 1
	Page 2
	Page 3
	Page 4

