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 ABSTRACT 

Milk is the most appropriate source of food required for growth of infants 

and Children and for preservation of health in adults, It supplies nutrients 

like proteins, carbohydrates, fat, vitamins and minerals in moderate amounts 

in an easily digestible form. Improving milk quality; in addition to 

maintaining the health satisfaction of milk and its products consumer, is 

really important. Milk adulteration is a very common food fraud and is a big 

social problem both in the backward and advanced countries. Apart from the 

ethical and economical issue, it also causes serious health problems. So, 

given the importance of above facts, this study aims to detect the some of 

common adulteration was conducted in raw cow milk collected from Qazvin 

province. A total 61 raw milk samples were collected from 15 collection 

center of raw milk during the different seasons (2015-2016). The results 

showed that, 4.9% of the milk samples were adulterated with water. 

Formalin, hydrogen peroxide and salt were detected as 16.4, 11.5 and 34.4 % 

in the milk samples, respectively. None of the samples were contaminated 

with bicarbonate. The number of samples positive containing salt, formalin, 

hydrogen peroxide, added water and bicarbonate were as 21, 10, 7, 3 and 0, 

respectively. Positive cases of formalin, salt and hydrogen peroxide in the 

first six months were higher than the second six months. However, the only 

positive cases of formalin was significant between warm and cold seasons 

(P<0.05). Milk used for human consumption can be adulterated with cheaper 

materials or hazardous chemicals. Thus, more analysis is essential to create 

awareness among the consumers regarding malpractices and negligence in 

milk production, especially in the warm seasons. 

 

1.Introduction 

Milk is a complex compound  made up of 

protein in colloidal suspension form, fat 

emulsion  and a lactose in a actual solution, it 

also contains vitamins, enzymes minerals and 

organic compounds such as lactic and citric 

acids. Therefore, milk is almost a complete 

food that can be providing lots of human 

nutritional needs (Harding, 2003; Karim, 

2008). 

 Milk is one of the most consumed dairy 

products, with high nutritional value. Thus, its 

use is recommended for all age groups  

 

 

(Harding, 2003; Karim, 2008). Milk is needed 

for growth and maintenance of health, However 

it can be used as a vehicle for the transmission 

of chemicals and other impurities (Nirwal et al., 

2013). According to definition provided by the 

International Milk Commission, raw milk 

delivered to the factory must be fresh, pure, 

clean, and free of colostrum and with natural 

taste and smell. Also Milk should be nothing 

added or taken from it (including extracting fat, 

adding water, salt, sugar, dried  milk, baking 

soda, hydrogen peroxide and formalin 

http://chimie-biologie.ubm.ro/carpathian_journal/index.html
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(Barbano et al., 2006). Milk can primarily 

contaminate with microbial or chemical 

agents(drugs, mycotoxins, preservatives, 

insecticide, and etc.). It can also contaminate 

secondarily with milking equipment, 

employees, and various processes and at the 

stage of transition to the factory. On the other 

hand, there is a variety of adulterations in milk 

that their recognition is also useful for 

consumer (Tipu et al., 2007). 

 Milk adulteration is a very common food 

fraud and is a big social problem both in the 

backward and advanced countries. Apart from 

the ethical and economical issue, it also causes 

serious health problems associated with the 

milk health, subsequently health of consumers 

which are added to milk in order to lower 

microbial load and hide defects (Barbano et al., 

2006; Das et al., 2016). Sometimes milk is 

adulterated with low value Ingredient like 

water or whey for the purpose of increasing the 

profits and reducing the cost of its production. 

Adding water or ‘liquid-whey’ to milk is a very 

common practice by the milk supplier to 

increase its volume. Diluted milk reduces its 

nutritional value. Also, if the water is 

contaminated, for example, with chemicals or 

pathogens, it causes serious health problems in 

consumers. In addition to, added water changes 

specific gravity of the milk and its natural color 

gets destroyed. To compensate specific gravity 

by the milk supplier's different types of salt and 

sugar is added to milk which in turn can be 

dangerous for the consumer. Sometimes to 

maintain the natural color of milk a small 

amount of coloring matter is added (Das et al., 

2016). Other the common adulteration include 

in starch, chlorine, hydrated lime, sodium 

carbonate, formalin, hydrogen peroxide, 

ammonium sulfate, urea, boric acid and various 

antibiotics which are used for different 

purposes (Das et al., 2016; Tipu et al., 

2007).For example, neutralizers like sodium 

hydroxide, sodium carbonate or sodium 

bicarbonate to neutralize the acidity of the milk 

are added so that the consistency and shelf life 

of the milk is increased. Hydrogen peroxide is 

added to milk to lengthen its freshness. It can 

damage the digestive system cells and lead to 

gastritis and inflammation of the intestine. Urea 

is added to adjust the solids-non- fat of milk, to 

provide whiteness and giving actual appearance 

to milk.it causes pain in lower abdomen, 

muscle cramps, irregular heartbeat, numbness 

and weakness in hands and feet, chills and 

shivering fever (Singuluri  and Sukumaran 

2014). Some of the common adulteration, the 

aim of adding them and their effects on human 

health is shown in table1 (Afzal et al., 2011; 

Ramya et al., 2015). Keeping in view the above 

facts, determination of milk adulteration is very 

important. 

Therefore, the present study was conducted 

to detect some of the common adulteration 

using standard methods in raw cow milk 

samples collected from raw milk collection 

centers in Qazvin province of Iran.

 

Table1.  Some of the common adulteration, the aim of adding them and their effects  

on human health (Barbano et al., 2006; Das et al., 2016; Tipu et al., 2007) 

Types of 

adulteration 

 

Goal of addition 

 

Effects on human health 

Hydrogen 

peroxide 

Slow down microbial growth 

and delay spoilage of milk 

The effect on the digestive system cells and 

creating gastroenteritis 

 

Formalin 

 

As microbial growth inhibitor is 

added to the milk 

Causes diarrhea, vomiting and abdominal pain.   

in high doses may cause decreased the body 

temperature, weak irregular pulse, shallow 

respiration, ,unconscious and blindness 

Bicarbonate neutralize the high acidity of 

milk 

Cause disruption in the activity of growth 

hormones and reproduction 
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2. Materials and methods 

2.1. Samples Collection 

A total of 61 samples of raw milk from raw 

milk collection centers mainly on Qazvin city 

during four seasons (The number of samples in 

each of the season’s autumn, winter and 

summer 15 and in spring 16) were collected. 

The samples transported under appropriate 

conditions to Health and Food Safety 

Laboratory of Qazvin University of Medical 

Sciences and Some common Adulteration 

(including added water, salt, bicarbonate, 

formalin and hydrogen peroxide) were 

analyzed in the samples collected. 

 

2.2. Detection of Adulterations 

2.2.1. Water detection 
Added water Adulterations was determined 

through specific gravity using Thermolac-

densimete (Mahmoudi and Norian, 2015). 

 

2.2.2. Sodium chloride detection 

To detect salt, 5 ml of silver nitrate 34.1 g/ 

l was mixed with a few drops of 5% potassium 

dichromate and then 1 ml of milk were added 

to it.  Appearance of yellow color indicates 

presence of sodium chloride (Tipu et al., 2007). 

 

2.2.3. Hydrogen peroxide detection 

For determining Hydrogen peroxide 5 ml 

of milk were poured in a test tube and 5 drops 

of a solution of 2% para-phenylenediamine 

were added to it, then was stirred well. The 

blue color indicates the presence of hydrogen 

peroxide in milk (Tipu et al., 2007). 

 

2.2.4. Bicarbonate detection 

For bicarbonate 10 ml milk samples were 

taken in test tube and 10 ml 95 % ethyl alcohol 

were added. Five drops of rosolic acid (1% 

ethanol) were added and mixed well. Pink color 

indicates presence of carbonate (Tipu et al., 

2007). 

 

2.2.5. Formalin detection 

Formalin was detected by the method 

hehner's test (Tipu et al., 2007). 

 

2.3. Statistical Analysis 
All the experiments were performed in 

triplicate. Statistical analysis was analyzed in 

SPSS-19 using Chi-square test at significance 

level P<0.05. 

 

3. Results and discussions 
The results of this study (Table 2) showed 

that respectively 34.4% and 4.9% of the milk 

samples had salt and extra water. Formalin and 

hydrogen peroxide adulteration was present in 

16.4% and 11.5% samples. No sample was 

found to be adulterated with bicarbonate. 

Positive cases of salt and hydrogen peroxide in 

the first six months were higher than the second 

six months (Figure 1). However, only positive 

cases of formalin were significant between 

warm and cold seasons (P<0.05).  

Milk in its natural form is one of the most 

important and completes natural food that is 

consumed by people of all ages as various dairy 

products. Given the properties of milk, control 

of this valuable product and measuring its 

Salt Hiding added water to the milk, 

set the density and freezing 

point of milk 

Taking  too much salt increases the risk of 

cardiovascular diseases 

 

Added water 

 

Increase the volume of milk 
Decrease the nutritive value of milk and 

following that nutritional disorders in humans. 

If contaminated poses a health risk especially 

for sensitive people. 

 

Urea 
To adjust the solids-non- fat of 

milk, to provide whiteness and 

giving actual appearance to milk 

causes pain in lower abdomen, muscle cramps, 

irregular heart beat, numbness and weakness in 

hands and feet, chills and shivering fever 

Starch To adjust the density of diluted 

milk 

It can cause diarrhea. Can be dangerous for 

diabetic patients. 
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ingredients are completely essential for milk 

producers and the dairy industry. Because, milk 

quality has effect directly on milk processing 

and quality of dairy products (Nirwal et al., 

2013). 

 

 

 
Figure 1. Comparing the Adulteration in milk samples during difference seasons 

 

 

Table 2.  Presence of adulterant (% positive sample) in the raw cow milk collected from Qazvin 

province (2015-2016) 

                                         Various Adulteration 

seasons Sample 

size (n) 

Formalin 

(%)* 

   hydrogen   

peroxide (%) 

salt (%) Bicarbonate 

(%) 

Added 

water (%) 

Autumn 

 
15 0(0%) 0(0%) 4(26.7%) 0(0%) 1(6.7%) 

Winter 

 
15 4(26.7%) 1(6.7%) 2(13.3%) 0(0%) 2(13.3%) 

spring 16 0(0%) 4(25%) 8(50%) 0(0%) 0(0%) 

summer 15 6(40%) 2(13.3%) 7(46.7%) 0(0%) 0(0%) 

Total 61 10(16.4%) 7(11.5%) 21(34.4%) 0(0%) 3(4.9%) 

*There was significant difference between cold and warm seasons (P<0.05). 

 

Table 3.   The percentage of some adulteration in several countries 

 

 

Country 

 

 

 

 

Type of 

sample 

Various Adulteration 

 

(N) 

Formalin H2O2 salt Neutralizing water urea Reference 

India Raw milk 50 6(12%) 13(26%) 27(54%) _ _ 12(24%) (Ramya et 

al., 2015) 

India Raw milk 50 16(32%) 16(32%) 41(82%) 13(26%) _ 30(60%) (Singuluri  

and 

Sukumaran 

2014) 

Iran Raw milk 60 0(0%) 0(0%) 6(10%) 7(11.6%) 24(40%) _ (Mahmoudi 

et al., 2015) 
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Iran Raw milk 112 0(0%) 2(1.74%) 0(0%) 0(0%) 18(16.6%) _ (Mahmoudi 

and Norian, 

2015) 

Sudan Raw milk 240 5(2.08%) 1(0.41%) _ _ _ _ (El Zubeir 

and El 

Owni, 2009) 

Pakistan Pasteurized 60 (27%) (3%) _ _ (96%) (86%) (Faraz et al., 

2013) 

Pakistan Milk 100 11(11%) 9(9%) 8(8%) 11(11%) 74(74%) 7(7%) (Barham et 

al., 2015) 

Bangladesh Raw milk 50 5(10%) 0(0%) _ 10(20%) 50(100%) _ (Chanda et 

al., 2013) 

Brazil UHT milk 100 (44%) (30%) _ _ _ _ (Souza et 

al., 2011) 

On the other hand, environmental factors 

and livestock characteristics affect the quality 

of raw milk. Thus, maintaining quality of raw 

milk in order to maintain its competitive place 

in the market is critical and any change on its 

composition is serious threat to producers of 

milk (price cuts), dairy industry (production 

costs), and consumers (dietary and health 

aspects (Smit et al., 2000). At the time of 

buying milk, consumers have right to receive 

healthy and adulteration -free milk. 

Adulteration of milk may be intentional or 

unintentional occur in the process of 

production. The first type is intended to 

increase the margin of profit and second type of 

adulteration may be incidental contamination 

which is usually due to ignorance, negligence 

or lack of proper facilities (Kamthania et al., 

2014; Nirwal et al., 2013). Consumers are often 

become victim of diseases by consuming 

adulterated milk. Diseases of the kidneys, skin, 

eye, heart problems and even cancer are some 

of the common disease caused by consuming 

adulterated milk (Das et al., 2016). For 

example, adding of carbonate in milk causes 

digestive problems such as stomach ulcer, 

diarrhea, colon cancer and Impaired in the 

balance of body fluids. Hydrogen peroxide with 

disruption in the operation of body's natural 

antioxidant system causes early aging. 

Chlorides in milk also causes imbalance in 

blood acid, base, and pH (Mahmoudi and 

Norian, 2015). So, the aim of this study was to 

determine and assess adulteration in raw cow 

milk supplied in the Qazvin province. Results 

obtained from this study showed that numbers 

of positive raw milk samples for formalin, 

hydrogen peroxide and salt in the warm seasons 

(Spring and summer)is higher in compared to 

the cold seasons) autumn and winter). In the 

warm seasons, due to high temperature and 

difficulties in Maintenance of milk under 

standard conditions the possibility addition of 

neutralizing materials and microbial growth 

inhibitors to hide the acidity and spoilage of 

milk is more. Assessment of raw milk 

adulteration in Bangladesh showed that 100% 

of the milk samples had added water and 20% 

and 10% of milk samples was adulterated with 

sodium bicarbonate and formalin, respectively. 

The results of the study above showed that, 

there is a positive relationship between 

temperature and the amount of adulteration. So 

that, the numbers of positive cases containing 

formalin and bicarbonate were more in the 

warm months compared to cold months that its 

consistent with our results (Chanda et al., 

2013). 

The results of the assessment of 

physicochemical properties and adulteration in 

the samples of raw cow milk collected from 14 

semi-industrial dairy farms across Province in 

Qazvin, Iran during 2011 showed that 

respectively 1.78% and 0.89%of milk samples 

were contaminated with hydrogen peroxide and 

hypochloride. Added water was also16.7%. In 

mentioned study all samples in terms of 

formalin, carbonate and salt were negative 

(Mahmoudi and Norian, 2015). Density of raw 

milk is in the range of 1.028- 1.034 kg/m3 at 
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15°C. This means that weight of a liter of milk 

at 15°C is between 1028 to 1034 grams. Taking 

fat of milk increases the specific gravity of 

milk. Conversely, added water reduces the 

specific gravity of milk. In this study specific 

gravity 4.9% of the samples were lower than 

the normal range that was being related to the 

cold seasons. But, the specific gravity of milk 

was no significant difference in cold and warm 

seasons (Karim, 2008).The survey of 240 raw 

cow milk samples in Sudan (2009) showed that 

5 samples were contaminated with 

formaldehyde and 1 sample was contaminated 

with hydrogen peroxide (El Zubeir and El 

Owni, 2009). Results of a study by Singuluri 

and Sukumaran (2014) in India on 50 raw cow 

milk samples showed that 41(82%), 16(32%) 

and 13(26%) of samples were contaminated 

with salt, hydrogen peroxide and neutralizing, 

respectively (Singuluri  and Sukumaran 2014). 

Investigation of adulteration in raw cow 

milk samples collected from East Azerbaijan 

Province of Iran showed that of the 60 samples 

collected, 7(11.6%) and 6(10%) of samples 

were contaminated with Carbonate and salt 

respectively. Also, 24(40) % of samples had 

Added water. But formalin and hydrogen 

peroxide was negative in all samples 

(Mahmoudi et al., 2015). 

A study conducted by Ramya et al (2015) 

showed that 12 percent of the samples were 

contaminated with formalin and 26 percent 

with hydrogen peroxide. Also 5% of the 

samples were containing sodium chloride 

(Ramya et al., 2015). In the present study the 

extent of adulteration with formalin is 16.4%, 

which was close to the results mentioned study. 

Results of a study by Faraz et al. in 

Pakistan on 60 milk samples collected from 

canteens of educational institutes and public 

places showed that 97% of samples had added 

water. Urea, formalin and hydrogen peroxide 

were detected as 87%, 27% and 3% of samples, 

respectively (Faraz et al., 2013). The 

percentage of some adulteration in several 

countries is shown in table 3. 

 In comparison with the above mentioned 

studies, water adulteration in this study was 

lower. In contrast, adulteration percent of 

formalin in the current study was more than 

aforementioned studies.  However, the case of 

contamination with hydrogen peroxide (11.5%) 

was also remarkable. 

 

4. Conclusions 

The obtained data from this study and 

previous studies indicate that milk adulterations 

are quite common in many regions worldwide 

developing countries or backward countries. 

Adulteration of milk may be intentional or 

unintentional occur in the process of 

production. To prevent milk adulteration, 

providing training and necessary instructions is 

essential for the distributors of milk and animal 

breeders.  Milk is an essential food for humans, 

especially for children, pregnant women and 

patients. Therefore, consumption of lower 

quality milk can create serious health problems 

in human. At the time of buying milk, 

consumers have right to receive healthy and 

adulteration -free milk.so, it seems that the only 

remedy to this problem is to create awareness 

among consumers about their rights. 

 

5. References 

Afzal, A., Mahmood, M., Hussain, I., and 

Akhtar, M. (2011). Adulteration and 

microbiological quality of milk (a review). 

Pakistan Journal of Nutrition, 10, 1195-

1202. 

Barbano, D., Ma, Y., and Santos, M. (2006). 

Influence of Raw Milk Quality on Fluid 

Milk Shelf Life 1, 2. Journal of dairy 

science, 89, E15-E19. 

Barham, G. S., Khaskheli, M., Soomro, A. H., 

and Nizamani, Z. A. (2015). Risk of 

adulteration in milk consumed at Shaheed 

Benazirabad District of Sindh. 

International Journal of Adulteration, 1, 

31-7. 

Chanda, T., Debnath, G., Hossain, M., Islam, 

M., and Begum, M. (2013). Adulteration of 

raw milk in the rural areas of Barisal 

district of Bangladesh. Bangladesh Journal 

of Animal Science, 41, 112-115. 

http://connection.ebscohost.com/c/articles/72954092/adulteration-microbiological-quality-milk-review
http://www.sciencedirect.com/science/article/pii/S0022030206723608
http://www.sciencedirect.com/science/article/pii/S0022030206723608
https://www.researchgate.net/publication/274071009_Risk_of_adulteration_in_milk_consumed_at_Shaheed_Benazirabad_District_of_Sindh
http://www.banglajol.info/index.php/BJAS/article/view/14126
http://www.banglajol.info/index.php/BJAS/article/view/14126


 Panahzadeh et al. Carpathian Journal of Food Science and Technology 2016, 8(4), 26-32 

32 

 

Das, S., Goswami, B., and Biswas, K. (2016). 

Milk Adulteration and Detection: A 

Review. Sensor Letters, 14, 4-18. 

El Zubeir, I. E., and El Owni, O. (2009). 

Antimicrobial resistance of bacteria 

associated with raw milk contaminated by 

chemical preservatives. World Journal 

Dairy Food Science, 4, 65-69. 

Faraz, A., Lateef, M., Mustafa, M., Akhtar, P., 

Yaqoob, M., and Rehman, S. (2013). 

Detection of adulteration, chemical 

composition and hygienic status of milk 

supplied to various canteens of educational 

institutes and public places in Faisalabad. 

Journal Animal Plant Science, 23, 119-24. 

Harding, F. (2003). "Milk and milk quality," 

Tehran university press, Tehran. 

Kamthania, M., Saxena, J., Saxena, K., and 

Sharma, D. (2014). Milk Adultration: 

Methods of Detection &Remedial 

Measures. International Journal 

Enggnering and Technical Research, 1, 

2321-0869. 

Karim, G. (2008). "Hygiene and Technology of 

Milk," Tehran university press, Tehran. 

Mahmoudi, R., Khayyati Kohneh Shahri, M., 

Moosavy, M.-H., and Norian, R. (2015). 

Analysis of Adulteration in Raw Cow Milk 

Samples Collected  From East Azerbaijan 

Province of IRAN 

International Journal of Food Nutrition and 

Safety, 6, 150-156. 

Mahmoudi, R., and Norian, R. (2015). 

Physicochemical properties and frauds in 

the samples of raw cow milk produced in 

Qazvin, Iran. Journal of Research & 

Health, 5, 340-346. 

Nirwal, S., Pant, R., and Rai, N. (2013). 

Analysis of milk quality, adulteration and 

mastitis in milk samples collected from 

different regions of Dehradun. 

International Journal of PharmTech 

Research, 5, 359-364. 

Ramya, P., Swetha, C. S., Venkateswara Rao, 

L., Tirupathi Reddy, E., and 

Jagadeeshbabu, A. (2015). detection of 

adulterations in retail milk samples 

procured in Proddatur town, YSR. 

International Journal of Agricultural 

Sciences and Veterinary Medicine, 3, 104-

109. 

Singuluri , H., and Sukumaran , M. (2014). 

Milk Adulteration in Hyderabad, India–A 

Comparative Study on the Levels of 

Different Adulterants Present in Milk. 

Journal of Chromatography & Separation 

Techniques, 2014. 

Smit, L. E., Schönfeldt, H. C., de Beer, W. H., 

and Smith, M. F. (2000). The effect of 

locality and season on the composition of 

South African whole milk. Journal of Food 

Composition and Analysis, 13, 345-367. 

Souza, S. S., Cruz, A. G., Walter, E. H., Faria, 

J. A., Celeghini, R. M., Ferreira, M. M., 

Granato, D., and Sant’Ana, A. d. S. (2011). 

Monitoring the authenticity of Brazilian 

UHT milk: A chemometric approach. Food 

Chemistry, 124, 692-695. 

Tipu, M., Altaf, I., Ashfaq , M., and Siddique, 

S. (2007). Monitoring of chemical 

adulterants and hygienic status of market 

milk. Handbook published by Quality 

Control Laboratory, Univ. Vet. Animal 

Science, Lahore, Pakistan. pp 7. 

Acknowledgement 

 This work was financially supported by 

Qazvin University of Medical Sciences, 

Qazvin,Iran.

  

 

 

https://www.researchgate.net/publication/292943630_Milk_Adulteration_and_Detection_A_Review
https://www.researchgate.net/publication/265192183_Antimicrobial_Resistance_of_Bacteria_Associated_with_Raw_Milk_Contaminated_by_Chemical_Preservatives
https://www.researchgate.net/publication/265192183_Antimicrobial_Resistance_of_Bacteria_Associated_with_Raw_Milk_Contaminated_by_Chemical_Preservatives
https://www.researchgate.net/publication/298226885_DETECTION_OF_ADULTERATION_CHEMICAL_COMPOSITION_AND_HYGIENIC_STATUS_OF_MILK_SUPPLIED_TO_VARIOUS_CANTEENS_OF_EDUCATIONAL_INSTITUTES_AND_PUBLIC_PLACES_IN_FAISALABAD
https://www.researchgate.net/publication/264278576_Milk_Adultration_Methods_of_Detection_Remedial_Measures
https://www.researchgate.net/publication/264278576_Milk_Adultration_Methods_of_Detection_Remedial_Measures
http://modernscientificpress.com/Journals/IJFNS.aspx
http://modernscientificpress.com/Journals/IJFNS.aspx
http://jrh.gmu.ac.ir/article-1-552-en.html
http://jrh.gmu.ac.ir/article-1-552-en.html
file:///D:/analysis-milk-quality-adulteration-mastitis-milk-samples-collected-from-different-regions-dehradun
file:///D:/analysis-milk-quality-adulteration-mastitis-milk-samples-collected-from-different-regions-dehradun
http://www.ijasvm.com/viewresult.php
http://www.ijasvm.com/viewresult.php
https://www.omicsonline.org/open-access/milk-adulteration-in-hyderabad-india-a-comparative-study-on-the-levels-of-different-adulterants-present-in-milk-2157-7064.1000212.php?aid=24324
https://www.omicsonline.org/open-access/milk-adulteration-in-hyderabad-india-a-comparative-study-on-the-levels-of-different-adulterants-present-in-milk-2157-7064.1000212.php?aid=24324
http://www.sciencedirect.com/science/article/pii/S0889157500909037
http://www.sciencedirect.com/science/article/pii/S0889157500909037
http://www.sciencedirect.com/science/article/pii/S0308814610007855
http://www.sciencedirect.com/science/article/pii/S0308814610007855
http://scholar.google.com/scholar?lookup=0&q=Tipu,+M.,+Altaf,+I.,+Ashfaq+,+M.,+and+Siddique,+S.+(2007).+Monitoring+of+chemical+adulterants+and+hygienic+status+of+market+milk.+Handbook+published+by+Quality+Control+Laboratory,+Univ.+Vet.+Anim.+Sci.,+Lahore,+Pakistan.+pp+7&hl=en&as_sdt=0,5
http://scholar.google.com/scholar?lookup=0&q=Tipu,+M.,+Altaf,+I.,+Ashfaq+,+M.,+and+Siddique,+S.+(2007).+Monitoring+of+chemical+adulterants+and+hygienic+status+of+market+milk.+Handbook+published+by+Quality+Control+Laboratory,+Univ.+Vet.+Anim.+Sci.,+Lahore,+Pakistan.+pp+7&hl=en&as_sdt=0,5
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwig1Menr6zOAhUHWxoKHQ3xBPoQFghbMAE&url=http%3A%2F%2Fgrammarist.com%2Fspelling%2Facknowledgment-acknowledgement%2F&usg=AFQjCNHdX0uU-UMzWsChqqBzosKEHunVdA&bvm=bv.129391328,d.bGs

	Primele pagini
	CONTENT
	1.Oktay Yerilkaya (Proof) Revision
	2.Final Mauscript Mahmoudi
	3.Final proof
	4.Final proof
	5.Final proof
	6.Final proof
	7.Final proof
	8.Final proof
	9.Final proof
	10.Final proof
	11.Final proof
	12.Final proof
	13.Final proof
	14.Final proof
	15.Final proof
	16.Final proof
	17.Final proof
	18.Final proof
	19.Final proof
	20.Final proof
	21.Final proof
	22.Final proof
	23.Final proof
	Final proof 24



