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Abstract 

 

Aspirin is an important for reduce the risk of heart attack and stroke. Human serum 

albumin is the major soluble protein constituent of the circulatory system and has 

many physiological functions including transport of a variety of compounds. In this 

work, interaction between Aspirin with human serum albumin was investigated by 

using fluorescence spectroscopy and UV absorption spectrum. From spectral analysis, 

Aspirin showed a strong ability to quench the intrinsic fluorescence of human serum 

albumin through a static quenching procedure. The binding constant (k) is estimated 

as k=2.02×10
4
 M

-1
 for HSA-Aspirin. In addition The Stern-Volmer constant is 

calculated at room temperature for Aspirin.FT-IR spectroscopy was used to determine 

the protein secondary structure. The observed spectral changes indicates an increase 

of intensity for HSA-Aspirin  interaction.. This variation of intensity is related 

indirectly to the formation of H-bonding in the complex molecules. 
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Chapter One 

Introduction   
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1.1 Introduction 

 

 A technique used for the vibration of the atoms of a molecule is called Infrared 

(IR) spectroscopy. To obtain an infrared spectrum, determine what fraction of the 

incident radiation is absorbed at a particular energy when infrared radiation is 

passed through a sample. The appearance of any energy peak in an absorption 

spectrum corresponds to the frequency of a part of a sample molecule [Banwell, 

1972].   

 

Infrared Spectroscopy is an absorption method pertaining to wavelengths in the 

region of 1 to 100 μm, extending the region of visible light to longer wavelengths 

and shorter frequencies (or energies). The IR light does not have sufficient energy 

to induce transitions of valence electrons, but can excite vibrational and rotational 

motions in molecules. Noted that the principle of IR spectroscopy are similar to 

ultra violet (VIS-UV) spectroscopy or other spectroscopic techniques except the 

differences in energy transfer from radiation to the molecules[Wilson et al., 

1955]. 

 

The length of a bond will vary in length when atoms move relatively to each other 

causing the bonds to stretch, or bend when atoms move out of plane relatively to 

one another. Reported linear frequencies to have a resonance frequency of 3N-5 

and non-linear molecules have a frequency of 3N-6, where N is the degree of 

freedom, and some of these will interact with incident infrared radiation 

[Hollowood and Miramontos, 2011].  

 

Serum albumin, also known as blood albumin, is a type of globular protein found 

in vertebrate‟s blood. The albumin gene (ALB gene) is used to encode Human 

serum albumin and is similar to other mammalian forms such as bovine serum. 

They are all chemically similar [Hawkins, 1982].  
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1.2 Proteins 

Proteins are complex macromolecules. They are made up of successive amino acids, 

are covalently bonded together in a head-to-tail arrangement with substituted amide 

linkages called peptide bonds. The building blocks of proteins include 20 amino acids, 

which differ in the structure of their R-groups, and may be hydrophilic or 

hydrophobic, acidic, basic, or neutral. Proteins have the same basic structure, which is 

an amine group (NH2), central carbon atom (alpha-carbon) and a carboxyl group 

(COOH), with the only difference on the side chain labeled R in the figure 1.1. 

[Rosenberg, 2005]. 

 

 

                      Figure 1.1:   general structure of all amino acids [Nelson, 2005]. 

Proteins are known as polypeptides because each protein molecule is made up of a 

long chain of amino acids, and each molecule is attached to it neighboring molecule 

through a covalent peptide bond. A large number of different proteins are known, 

with each type of protein showing a unique sequence of amino acids (see figure 1.2). 

This is exactly the same from one molecule to the next, with each with its own 

particular amino acid sequence [Alberts et al., 2002]. 

 

   Figure 1.2: polypeptide (a chain made up of many linked amino acids). 
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 دراست التفاعل بين الأسبرين مع مصل البيومين البشري باستخذام التقنياث المطيافيت

 اعذاد : خلود علي عواد خليفت 

 اشراف : د.حسين السمامرة

 ملخص:

ثٍىيٍٍ انًصم انثششي هى الأسثشٌٍ يهى فً ذمهٍم خطش انضشتح انمهثٍح وانسكرح انذياغٍح ,ان

انثشوذٍٍ انزائة انشئٍسً وعُصش أساسً فً انجهاص انذوساًَ ونه انكثٍش يٍ انىظائف 

انفسٍىنىجٍح ذشًم َمم انكثٍش يٍ انًشكثاخ انكًٍٍائٍح. فً هزا انثحث ذى دساسح انرفاعم تٍٍ 

انفهىسي واٌضا الأسثشٌٍ يع انثٍىيٍٍ انًصم انثششي ورنك تاسرخذاو ذمٍُاخ انرحهٍم انطٍفً 

ويٍ خلال انرحهٍم انطٍفً أظهشالأسثشٌٍ لذسج عانٍح  ،انرحهٍم انطٍفً لأشعح انفىق انثُفسجٍح

عهى اخًاد انطٍف انفهىسي لانثٍىيٍٍ انًصم انثششي يٍ خلال اجشاء الاخًاد الاسراذٍكً, ذى 

2.02x10حساب ثاتد انشتط نلأسثشٌٍ وانثٍىيٍٍ انًصم انثششي حٍث كاٌ )
4
 M

-1
ولذ ذى (,

أيا انرحهٍم انطٍفً تاسرخذاو  ،حساب ثاتد شرٍشٌ فىنًش عُذ دسجح حشاسج انغشفح  نلأسثشٌٍ

و ، ذمٍُح ذحىٌم فىسٌٍه نلاشعح ذحد انحًشاء فرى اسرعًانها فً ذحذٌذ تٍُح انثشوذٍٍ انثاَىٌح

، ثششيأشاسخ نضٌادج انرفاعم تٍٍ الأسثشٌٍ وانثٍىيٍٍ انًصم انويلاحظح انرغٍشاخ  فً انطٍف 

وهزا الاخرلاف فً انشذج ٌرعهك تطشٌمح غٍشيثاششج نركىٌ سواتط هٍذسوجٍٍُح فً انجضيء 

 انًعمذ.

 


