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Abstract 

Four different categories (carbohydrates, cheaper fats and vegetable oils, non-protein nitrogenous 

compounds and salts) are used. Amongst the NPN compounds use of urea is most widely reported. 

DMAB test is one of the most commonly used qualitative tests for detection of urea in milk. For 

optimization of qualitative tests, different aspects were selected. Different approaches such as selection 

of medium (milk itself, whey) to perform the test and modification of DMAB reagent by using methanol 

instead of ethanol in performing the tests to get better results. Depending on the nature of the adulterant 

and qualitative test to be performed for its detection, a number of approaches were attempted to bring 

about the improvement in the test. The outcome of the present study suggested a definite improvement in 

the performance of DMAB tests for detection of urea adulterant in milk. Some of the notable outcomes 

are ease in judgement due to better differentiation between results of control and test samples, improved 

sensitivity due to reduction in limit of detection, lowering risk of health hazards as well as environmental 

pollution due to elimination of corrosive/toxic/poisonous chemical and/or to overcome difficulties in 

getting some of the prohibited chemicals due to elimination of their use. Moreover, the LoD of urea in 

whey was 0.06, whereas, in milk was 0.2. 
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Introduction 

Milk plays a crucial role in the diet of humans and is considered as one of the essential food 

commodities. Milk products have high nutritional value and are consumed all around the 

world, playing a fundamental role in international commerce, thus giving milk a great 

economic importance [1]. However, individuals aiming higher profits and flouting ethical 

values renders milk susceptible to several types of adulteration [2]. Recent reports have 

revealed the use of numerous adulterants in milk intended for either raising the quantity (e.g. 

water), increasing the compositional values (e.g. urea, sucrose, starch, etc.) or increasing the 

shelf life (e.g. neutralizers and preservatives) [3]. 

The most widely practiced approach of adulterating milk is to add water in it and subsequently 

adding urea to raise solid not fat (SNF). Urea is a normal constituent of milk and amounts to 

about 55 per cent of the total non-protein-nitrogen in milk [4]. Additionally urea being 

nitrogenous compound, will give false high level of protein if analyzed by Kjeldahl method  [4, 

5]. In India, the addition of external urea to the milk is not permitted legally under the FSSA 

(2006) [4]. However, as per FSSR (2011), the urea content in milk should not be more than 70 

mg/100 ml [6-8]. Urea is one of the major ingredients of synthetic milk along with caustic soda, 

detergent, sugar and foreign fats. Adulteration of natural milk with synthetic milk increases the 

level of urea and it may causes toxicological hazards [8, 9]. An increase in urea concentration 

causes renal failure such as acute or chronic urinary tract obstruction with shock, burns, 

dehydration, and gastrointestinal bleeding [10]. Estimation of urea concentration in milk may 

serve as a tool for checking the menace of adulteration of natural milk with synthetic milk [8]. 

There are several methods reported for urea detection and estimation in milk such as chemical 

method, enzymatic methods, infrared (IR) spectroscopy, etc.  [4] 

The presence of added urea in milk can be detected using qualitative tests like DMAB (p-

dimethyl aminobenzaldehyde) test [8, 11-17]. 

Large number of qualitative test are reported for detection of various adulterants in milk, 

Moreover, very wide variations are found in procedure reported for a particular test of a given 

adulterant. However, it appears from the survey of literature that no attention has been paid on 
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systematic work for improving performance of the qualitative 

tests suggested for detection of adulterants in the milk. There 

is ample scope to improve performance of these qualitative 

tests by optimizing different parameters of the procedures. 

Therefore, the present study was carried out with the objective 

to establish a comparative appraisal between various 

procedures reported for DMAB test for the detection of urea 

in milk. 

 

Materials and methods 

Milk sample 

Raw milk samples were procured from dairy farm of Anand 

Agricultural University, Anand. Milk Samples were prepared 

by spiking the raw milk with urea at the suitable level for a 

particular test.  

 

Chemicals and reagents 

 DMAB (Loba Chemie Pvt. Ltd.), Trichloroacetic acid 

(Loba Chemie Pvt. Ltd.), Ethyl Alcohol (Shree Madhi 

Vibhag Khand Udyog Sahakari Mandli., Madhi, Surat), 

Methanol (S D Fine-Chem Ltd., Mumbai), Lactic acid 

(Loba Chemie Pvt. Ltd., Mumbai), Hydrochloric acid (S 

D Fine-Chem Ltd., Mumbai), Citric acid (S D Fine-Chem 

Ltd., Mumbai), Acetic acid (Spectrochem (P) Ltd., 

Vadodara) and Urea (SD Fine Chemicals Ltd., Mumbai). 

 

Test procedures used for detection of adulterants in milk 

DMAB test 

A) Test reported by Bector et al. (1998) [12] 

In a test tube 5 ml of the suspected milk sample was taken. To 

it, 5 ml of the 1.6% w/v DMAB reagent was added and mixed 

well. In another test tube 5 ml of control milk sample (known 

to be free from added urea) and 5 ml of DMAB reagent were 

taken and mixed. The presence of urea was confirmed by 

appearance of deep yellow colour as compared to control 

sample, which gave a pale yellow colour due to presence of 

natural urea content. Same procedure was also reported by 

various authors [13-18]. 

 

B) Test reported by Sharma et al. (2012) [8] 

Equal quantity of milk and 24% TCA was taken in a glass 

stoppered test tube. Contents were mixed and filtered with 

Whatman No. 42 filter paper. In another test tube 3 ml of 

filtrate was taken and 3 ml of 1.6% DMAB reagent was 

added. The occurrence of distinct yellow colour indicated the 

presence of added urea in milk sample whereas slight 

yellowish colour developed in control sample. 

 

Results and discussion 

The qualitative and/or quantitative variations are reported for 

DMAB test, urease test and phenol test used for detection of 

urea in milk. Therefore, variations within different procedures 

were evaluated to check their effect on the test results. 

From the several test reported for detection of urea in milk 

DMAB test is most widely used method.[19] To perform the 

test, 5ml of samples of milk and its respective control were 

taken and 5ml of DMAB reagent was added and mixed well. 

The presence of urea was confirmed by the formation of a 

deep yellow colour in the sample as compared to the control, 

which gave a pale yellow colour due to presence of natural 

urea. The 1.6% DMAB reagent was prepared by dissolving 

1.6g of DMAB in small amount of ethanol (95%, v/v), 10ml 

of concentrated HCl is added subsequently and volume was 

made up to 100ml with ethanol.[19] Three approaches were 

attempted to modify the test for detection of urea adulteration 

in the milk. Replacement of ethanol with methanol, evaluation 

of whey as a medium to perform the test and selection of acid 

to prepare the whey.  

 

Replacement of ethanol with methanol in preparation of 

reagent 

Since ethanol is costly and prohibited item when compared 

with methanol, which is relatively cheaper and easily 

available as a routine chemical; it was thought as replacement. 

Thus, replacement of ethanol with equivalent amount of 

methanol was tried for the preparation of DMAB reagent. The 

sample of milk was prepared by adding 0.21g urea per 100ml 

of milk. The DMAB test was performed for adulterated 

sample and control sample of milk (known to be free from 

urea adulteration) by taking in test tubes. In the first set, the 

test was performed using DMAB reagent prepared in ethanol. 

Whereas, in second set, methanol was used for the preparation 

of DMAB reagent. The result obtained are presented in 

Plate1. 

 

  
 

Plate 1: Comparison of DMAB test performed using reagent 

prepared in ethanol and methanol 

 

It is evident from the Plate 1 that when ethanol was used in 

preparation of reagent the control sample had light yellow 

colour, whereas, when methanol was used in preparation of 

reagent the control sample was having vary faint yellow 

colour. The adulterated sample of milk in both the cases was 

dark yellow in colour. Thus the distinction between control 

and adulterated sample of milk was better in case of DMAB 

reagent prepared in methanol. Therefore, it was inferred that 

ethanol can be very well replaced by methanol in preparation 

of DMAB reagent for using detection of added urea in milk. 

 

Evaluation of whey as a medium for performance of the 

test 

The possibilities were also explored to evaluate the use of 

whey as a medium for performing the DMAB test for 

detection of urea adulteration in milk. The adulterated sample 

of milk was prepared by adding 0.2g of urea per 100ml of 

milk followed by heating to near boiling and cooling to room 

temperature. The test was performed in whey obtained by 

adding acetic acid solution in the adulterated sample of milk, 

as well as in the whey obtained from the pure sample of milk 

as a control. For comparing the performance of the test in 

whey with that of the milk, simultaneously, the test was also 

performed in the pure sample of milk as well as the 

adulterated sample of milk. The difference in performance of 

test when performed in milk and that in whey is presented in 

Plate 2. 
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Plate 2: Effect of different medium on performance of DMAB test 
 

The results presented in the Plate 2 indicates that the 

performance of the test in case of whey was relatively better 

compare to that in case of milk. There was clear-cut 

distinction in colour between the control and the adulterated 

sample when whey was used as a medium to perform the test. 

Whereas, in case of milk the distinction between control 

sample and adulterated sample was relatively poor. 

The possible reason for better performance of DMAB test in 

whey compare to milk might be attributed to removal of 

possible masking effect of colloidal casein. It appears from 

the literature that no study has been reported so far about 

comparative appraisal of performance of DMAB test in whey 

and milk.  

 

Selection of acid to prepare the whey 

As better results were obtained for detection of urea in whey 

as compared to milk itself; further studies were carried out 

using whey as a medium for detection of urea. Different acids 

were evaluated as coagulating agent to carry out the test. Four 

commonly used acids viz. lactic acid, acetic acid, citric acid 

and hydrochloric acid (HCl) were tried. In case of acetic acid 

and HCl 10% concentration was used; whereas, in case of 

citric and lactic acid 5% concentration was used. In both the 

cases i.e. control and adulterated sample, 20 ml milk was 

taken in a flask and coagulated by adding the aforementioned 

acids drop by drop till visible coagulation. The content was 

filtered using Whatman No. 1 filter paper. The whey thus 

obtained was used as medium for performing the test. The test 

was performed in whey samples and result obtained are 

presented in Plate 3. 

 

 
 

Plate 3: effect of different coagulating acids on performance of 

DMAB test 

 

It is evident from the Plate 3 that the best differentiation 

between control and adulterated sample was obtained, when 

citric acid was used as coagulating agent. The results obtained 

in case of lactic acid and acetic acid were almost similar, 

however, control sample was having slight yellow colour 

when compared with that of the citric acid. The intensity of 

light yellow colour formed in adulterated sample was 

relatively low in case of acetic acid and HCl. Therefore, use 

of citric acid is suggested to obtain whey for performing 

DMAB test for detection of urea adulteration in milk. 

The better performance of citric acid might be attributed to its 

chelating action towards divalent cation like Ca+2, thereby, 

reducing the turbidity of the reaction mixture [20].  

 

LoD of DMAB test to detect urea using in milk and whey 

as a medium 

For comparison of LoD of milk and whey as a medium to 

detect urea by DMAB test, adulterated samples of milk were 

prepared by addition of urea at the rate of 0.00, 0.01, 0.02, 

0.04, 0.06, 0.08, 0.1, 0.2 and 0.3g per 100ml milk. For 

detection in milk urea was added at the rate of 0.00, 0.01, 

0.02, 0.04, 0.06, 0.08, 0.1, 0.2 and 0.3g per 100ml milk. 

Whereas, for detection in whey, the urea was added in milk at 

the rate of 0.00, 0.01, 0.02, 0.04, 0.06, 0.08 and 0.1g per 

100ml milk, followed by coagulation of milk using citric acid 

and filtration to obtain the whey. The prepared samples of 

milk and whey were subjected to DMAB test. Results 

obtained for milk and whey are presented in Plate 4A and 4B, 

respectively. 

 

 
 

Plate 4A: LoD of DMAB test performed in milk 

 

It is evident from the Plate 4A that no noticeable change in 

colour of milk was observed up to 0.08g of urea per 100ml of 

milk, when compared with the colour obtained in control 

sample of milk. Some distinction in colour of control sample 

and that of the adulterated sample of milk started from 0.1g 

urea per 100ml milk, however, the result appeared to be 

doubtful. The clear-cut distinction between colour of control 

sample and that of the adulterated sample of milk appeared 

from 0.2g urea per 100 ml milk. Hence, 0.2g of added urea 

might be considered as a LoD for its detection in milk.  

 

 
 

Plate 4B: LoD of DMAB test performed in whey 



 

~ 1575 ~ 

International Journal of Chemical Studies 

It is evident from the Plate 4B that no noticeable change in 

colour of whey was observed up to 0.02g of urea per 100ml of 

milk, when compared with the colour obtained in control 

sample of whey. Some distinction in colour of control sample 

and that of the adulterated sample of milk started from 0.04g 

urea per 100ml milk, however, the result appeared to be 

doubtful. The clear-cut distinction between colour of control 

sample and that of the adulterated sample of milk appeared 

from 0.06g urea per 100ml milk. Hence, 0.06g of added urea 

might be considered as a LoD for its detection in whey. 

Sharma et al. (2012) [8] reported LoD of 0.2g urea per 100 ml 

of milk by using DMAB test in milk. In present study LoD of 

0.2g urea per 100ml of milk was obtained when applied in 

milk. When DMAB test was applied in whey, LoD of 0.06g 

urea per 100ml of milk was obtained. Therefore, on 

performing the test in milk, LoD of urea obtained in presence 

study was in agreement with that reported in literature. 

However, LoD obtained in whey could not be compared with 

the literature, since no such work is reported in whey. 

The comparison of results presented in the Plate 4A and 4B 

indicates that performance of the test in case of whey was 

relatively better compared to that in case of milk. There was 

clear-cut distinction in colour between the control and the 

adulterated sample when whey was used as a medium to 

perform the test, starting from minimum addition of urea. 

Thus, the test became more sensitive when performed in using 

whey as a medium, which is clearly evident from drastic 

reduction in LoD of the test. 

 

Summary and conclusion 

DMAB test is the most commonly reported method for 

detection of added urea in milk. For performing the test, 5ml 

of DMAB reagent is added to 5ml of samples of milk and 

mixed well. The presence of urea is confirmed by the 

formation of a deep yellow colour in the adulterated sample as 

compared to the control. DMAB reagent is prepared by 

dissolving 1.6g of para-Dimethylaminobenzaldehyde 

(DMAB) in small amount of 95 per cent ethanol, 10 ml of 

concentrated HCl is added and the volume is made up to 100 

ml with the ethanol.  

To modify the test, work was carried out to explore possibility 

for replacing ethanol with methanol, evaluating whey as a 

medium to perform the test and selection of acid to obtain 

whey. The distinction between control and adulterated sample 

of milk was better in case of DMAB reagent prepared in 

methanol, compared to ethanol. Thus, ethanol can be replaced 

by methanol in preparation of DMAB reagent for detection of 

added urea in milk. Similarly, better differentiation was 

obtained when whey was used as a medium to conduct the 

test in place of milk. Amongst four commonly used acids 

(lactic acid, acetic acid, citric acid and HCl) for coagulating 

milk to obtain whey, the best differentiation between control 

and adulterated sample was obtained using citric acid. LoD of 

DMAB test to detect urea using milk and whey as a medium 

was 0.2 and 0.06g per 100 ml of milk respectively. Thus an 

improvement in the limit of detection (LoD) was achieved 

when whey was used as medium. 
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