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Abstract 

Blood is a vital liquid tissue, representing approximately 7–8% of total body weight, and performs essential transport, defense, 

and regulatory functions. Its composition consists of two main parts: plasma and formed elements. Plasma, which constitutes 

approximately 55% of blood volume, is a straw-yellow liquid composed of ~90% water, 7–8% proteins (albumins, globulins, 

fibrinogen), and 2% other constituents (electrolytes, nutrients, hormones, waste products). Formed elements, which represent 

approximately 45% of the volume, include erythrocytes (red blood cells, responsible for transporting oxygen and carbon 

dioxide), leukocytes (white blood cells, involved in immune defense), and platelets (essential for hemostasis and coagulation). 

Normal values vary depending on sex, age, and physiological state, but maintaining a balance between these components is 

crucial for the body's homeostasis. 
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Introduction 

FTIR (Fourier-transform infrared spectroscopy) is a 

technique used to identify and analyze the chemical 

composition of samples by measuring the absorption of 

infrared light. When applied to human blood, FTIR 

spectroscopy can provide valuable information about the 

molecular composition of blood components, including 

proteins, lipids, nucleic acids, and other biomolecules. It 

works by measuring the vibrational frequencies of chemical 

bonds in the sample. 

In the context of human blood, FTIR can be used for several 

purposes, such as: 

▪ FTIR spectra can help identify biomarkers related to 

certain diseases (like cancer or diabetes) by detecting 

changes in blood composition. 

▪ FTIR can assess alterations in blood composition due to 

metabolic disorders. 

▪ It can be used to analyze the different constituents of 

blood (e.g., plasma, red blood cells, white blood cells, 

platelets) and their molecular properties. 

 

Drug Interaction: FTIR can also be used to study how drugs 

or treatments affect the molecular composition of blood [1-5]. 

The FTIR spectrum of human blood is complex because it 

contains many different components, but certain features 

can be identified, such as: 

Proteins is peaks around 1600 cm⁻¹ (amide I) and 1540 cm⁻¹ 

(amide II) correspond to protein-related vibrations. 

Lipids is peaks around 1740 cm⁻¹ typically correspond to 

the C=O stretching of lipids. 

Carbohydrates is peaks in the range of 1000-1200 cm⁻¹ are 

associated with C-O and C-C vibrations in carbohydrates. 

FTIR can provide non-invasive, rapid, and sensitive analysis 

of blood samples, making it a promising tool in medical 

diagnostics and research [6-12]. 

 

Materials and methods 

Here the terminologies and concepts associated with FTIR 

spectroscopy, namely the IR region, IR radiation and 

molecular vibrations in human blood, FTIR techniques and 

Michelson interferometer, are presented. 

 
 

Fig 1: Michelson interferometer 

 

Result and discussion 

In the FTIR spectra of the whole blood,without irradiation 

to laser presented Fig. 2 and Table 1 shows the groups O-H, 

C=O, N=O, C – H, NH, and C–O in the region between the 

wave numbers 4000 to 500 cm-1 In the spectral region 

2800–3700 cm-1, the band with λmax = 3444.63 cm-1 is O–

H bond peak. Amide-I is mainly associated with C-O, C=O, 

and C-H stretching vibrations and also related to the 
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backbone conformation. The wave numbers 1650.95 cm-1, 

1548.73cm-1 1452.30cm-1 indicate C = O, N=O and C-H 

peaks respectively. The absorption peak in the 1317.29 cm-1 

and 1168.78 cm-1 arises due to the N-H stretching vibrations 

of the proteins methylene group of the proteins, and gives 

rise to the existence of glucose due to C-O symmetric 

stretching, The prominent absorption peak 3444.63 cm-1 is 

due to the N – H stretching mode (amide - A) of proteins. 

The most intense absorption band in proteins is the amide I 

peak, which is observed at 1650.95 cm-1. Amide I is mainly 

associated with C=O symmetric stretching and or C-O 

stretching vibrations. There are another very strong 

prominent amide absorptions one at 1545 cm-1 due to strong 

N-H in-plane bending and termed as an Amide II band [20, 

21]. 

 

 
 

Fig 1: FTIR spectrum for normal blood samples 

 
Table 1: Show the FTIR spectral data (wave number, function 

group and transmission) for blood sample 
 

Wave number cm-1 Group % T 

3444.63 O-H 0.48 

1650.95 C=O 1.19 

1548.73 N=O 6.36 

1452.30 C-H 14.26 

1317.29 N-H 15.3 

1168.78 C-O 17.12 

 

Conclusion 

Blood is a complex liquid tissue, indispensable for life, 

which ensures the transport of substances, the defense of the 

body and the maintenance of internal balance. Its normal 

composition includes plasma (approximately 55%) and 

figured elements (approximately 45%), proportions that 

must be maintained for the optimal functioning of the body. 

Erythrocytes, leukocytes and platelets have well-

differentiated but interdependent roles: transport, immunity 

and coagulation. Any significant change in the normal 

composition of blood may indicate a physiological or 

pathological disorder. Maintaining blood composition 

within normal limits is essential for health and survival. 
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