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Abstract 

Melamine is a nitrogenous compound often illicitly added to  artificially inflate protein content, posing health risks. 
This fraudulent practice poses severe health risks, as melamine is non-digestible and can cause serious health issues, 
such as renal failure, kidney stones, and other complications, when consumed in large quantities. The study aims in 
the detection of melamine in protein powders using FTIR spectroscopy. 5 different brands of protein powders were 
subjected to the FTIR analysis and spectra were obtained for each sample. 80% of the samples tested positive for 
melamine. Rigorous quality control measures and regular testing are preferred to avoid melamine contamination 
and to ensure consumer safety. 
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INTRODUCTION  
 
Protein powders are nutritional supplements that help to build muscle, repair tissue, make enzymes,hormones 
and also it aids in weight loss. Whey protein is a powdered form taken from whey, the liquid left over when 
cheese is made from cow's milk and whey protein is used to increase the protein in the diet. Isoleucine, leucine, 
valine, lysine, methionine, phenylalanine, threonine, tryptophan, histidine, arginine, cystine, glycine, proline, 
tyrosine, serine, alamine, aspartic acid and glutamic acid are the main components in protein powders. Melamine 
(C3H6N6) is a nitrogen rich white crystalline powder used in the manufacturing of plastics, coatings, adhesives, 
filters and containers. As melamine is not natural, it is not approved for direct addition to food or feed. By 
artificially inflating the nitrogen content, melamine has been used to falsely elevate the apparent protein levels 
in various food items including milk, milk powder and infant formula. This poses severe health risks such as renal 
failure, kidney stones and other complications.The aim of the study is to detect melamine from whey protein 
powders using Fourier transform infrared (FTIR) spectroscopy. 
 

MATERIALS AND METHOD  
 
Five protein powder samples of different brands were collected. No sample preparation was required prior to 
analysis. The detection of melamine in these samples was carried out using Fourier Transform Infrared 
Spectroscopy(FTIR). The spectral profiles of all the samples were obtained and the resulting spectral peaks were 
then matched against the standard spectral peaks of melamine to confirm its presence. The FTIR used was Perkin 
Elmer Spectrum Two, Model LI6000 A. The wavelength ranges from 8300 cm-¹ to 350 cm-¹ with the use of KBr 
beam splitter for better performance. The spectral resolution is 0.5 cm-¹. 
  

RESULTS 
 
Upon analysis, the spectral peaks of samples were compared with the standard spectral peaks of melamine. In 
sample 1, 2, 4 and 5, characteristic peaks of melamine were observed. Also in samples 2, 4 and 5 additional peaks 
indicate the impurities present. Sample 3 showed no significant melamine peaks, indicating little to no presence 
of melamine. The results indicate that melamine contamination is present in the majority of samples.  
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                    (i) overlay of spectra of samples                        (ii) standard spectra of melamine 
 
Standard IR absorption bands of melamine  

wavelength (cm-¹) functional group type of vibration  

     3450 - 3100      N-H      Stretching  

     1650 - 1550      C=N      Stretching  

     1550 - 1350   Triazine ring       Deformation  

     1350 - 1100      C=N      Stretching  

       810 - 820  Triazine core       Ring vibration 

 
IR absorption bands of samples 

Sample N-H(cm-¹) C=N(cm-¹) Triazine C-N(cm-¹) N-H(cm-¹) Melamine  

1 3278.6 1631.2 1520.4 1333, 
1266.5 

- Present  

2 3270.9 1626 1519.6 1332.8 - Present  

3 - - 1631.2 1003.0 - Absent 

4 3277.5 1630 - 1529 812.7 Present  

5 3278.3 1631.0 - 1532 - Present  

 
1. OBSERVATION  
● In sample 1, the peaks at 3278.6 cm-¹ (N-H), 1631.2 cm-¹(C=N), 1520.4 cm-¹(triazine) and 1333 cm-¹ 
strongly indicate the presence of melamine.  
●  In sample 2, the peaks 3270.9 cm-¹(N-H), 1626.0(C=N), 1519.6 cm-¹(triazine ring) and 1332.8 cm-¹ (C-
N) indicates the presence of melamine but the presence of the peak 1737.5 cm-¹ indicates the presence of other 
impurities. 
●  In sample 3, the absence of strong 3270-3300 cm-¹(N-H) peak and the missing 1330-1260 cm-¹(C-N) 
peak suggests little to no melamine content. 
●  In sample 4, the peaks around 3277 cm-¹(N-H), 1630 cm-¹(C=N), 1529 cm-¹(C-N) and 812 cm-¹ ( N-H 
bending) strongly indicate that melamine is present. The additional peaks at 2924.7 cm-¹ and 1740.8 cm-1 
indicate the presence of impurities. 
●  In sample 5, the peaks 3278.3 cm-¹(N-H), 1631 cm-¹(C=N), 1532cm-¹ indicates that melamine is likely 
present but the absence of a clear N-H bending peak (~810 cm-¹) suggests either a low concentration or 
interference with other compounds. Also additional peaks 2925.1 cm-¹ and 1741.2 cm-¹ indicate the presence of 
impurities. 
 

DISCUSSION AND CONCLUSION  
 
Melamine is a nitrogenous compound often illicitly added to food products to  artificially inflate the protein 
content. Since melamine is not natural, it is not approved for direct addition to food. Melamine cause serious 
health issues like renal failure, kidney stones and other complications. As it is concerning, a comprehensive study 
was undertaken to investigate the presence of melamine in whey protein powder. Five protein powder samples 
from distinct brands were randomly selected and subjected to Fourier Transform Infrared Spectroscopy 
analysis. The FTIR spectra of the samples were carefully examined and compared with standard melamine 
spectral peaks to ascertain the presence of melamine. The results revealed that four out of the five samples tested 
positive for melamine, indicating a significant concern for consumer safety. While this study focused on 
detection, future research can prioritize quantification of melamine concentrations using advanced 
chromatographic techniques. 
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