
ISI Impact Factor:3.461                                                                                           Bas.J.Vet.Res.Vol.14,No.2,2015  

61 

ISOLATION, CHARACTERIZATION AND ANTI-BACTERIAL ACTIVITY 

OF  LECITHIN FROM EGG YOLK 

 

Harith Yaroub Mahmood 

Department of Physiology, Pharmacology and Chemistry, College of Veterinary Medicine , 
University of Basrah, Basrah,Iraq. 

 

(Received 24February 2015  ,Accepted 6 April 2015) 

Keywords: Lecithin, Anti-bacterial, Elemental analysis 

ABSTRACT 

Generally eggs are considered to be rich source of lecithin. In this current research an attempt has 

been made to isolate and characterize lecithin from egg yolk. The separation and identification of 

lecithin with different fatty acyl groups has been the subject of extensive investigation. Lecithin 

contains choline, which is an important precursor for many biochemical functions. Lecithin was 

characterized by spectroscopic data such as IR, CHN, and showed good antibacterial activity of the 

lecithin against: Bacillus cereus, Bacillus subtillus and Escherichia coli. 

INTRODUCTION 

  Eggs contain a large variety of nutrients and are a source of balanced proteins with high 

nutritional value for humans. They are widely consumed throughout the world and are used in food 

processing for their technological properties (1). Eggs are also a good source of the antioxidant 

carotenoids, lutein and zeaxanthin (2). The high nutritional properties of eggs make them ideal for 

many people with special dietary requirements (3). The egg is protected physically by the eggshell 

and chemically by antibodies, known as IgYs, mainly concentrated in the egg yolk (4).To minimize  

infection by microbes, eggs possess physical barriers such as the shell and membranes, and 

chemical barriers in the form of antimicrobial proteins and peptides known as IgYs (5,6). Although, 

a little attempt has been made to use it as antimicrobial agent against a variety of microorganisms. 
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So the aims of this study are to extraction and purification of eggs yolk protein Lecithin showed in 

(Fig.1)(7) and determine its antimicrobial activity against different bacteria.    

 

Fig. 1: Chemical structure of Lecithin (phosphatidyl cholin) 

MATERIAL AND METHODS 

Physical measurement: 

Infrared Spectra were recorded as KBr discs in the range of 4000-400cm-1 Using a FT-IR 

Spectrophotometer Shimadzu model at the polymer center research, university of Basrah, Iraq. 

Microanalysis for Carbon Hydrogen and Nitrogen were carried out by Perkin – Elmer at department 

of chemistry, college of science, university of Basrah, Iraq.   

Isolation of Lecithin (Phospholipid): 

Lecithin was isolated using modified and singleton Gray procedure(8). Firstly egg yolk was 

separated from albumin manually. Chloroform: Methanol (2:1) solution was added to the egg yolk 

and mixed well. The mixture was stirred well using magnetic stirrer for 2 hours. Followed by 

transferring into a separating funnel. The clear solution which would settle below the mixture would 

contain the required compounds and this solution was separated and concentrated followed by 

addition of ice cold acetone. The mixture was kept low temperature(-20 ºC) for required compounds 

to get precipitated. The precipitated product was separated using vacuum filtration. The Crystals 

was stored in refrigerator. 
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Anti-bacterial activity 

Different strains of bacteria species (Bacillus subtilis, Bacillus cereus and Escherichia coli) were 

used for investigating the antibacterial activities of eggs yolk protein lecithin. Strains were obtained 

from laboratory of Microbiology, Department of Microbiology, College of Veterinary Medicine, 

University of Basrah, Iraq. In vitro the antibacterial activity was determined by Muller Hinton agar 

as a culture media for antibacterial activity(9)against two-Gram positive bacteria: Bacillus subtilis, 

Bacillus cereus and one Gram negative bacteria: Escherichia coli. at a concentration of 100 and 

200μg/mL using as a solvent reagent. The agar plates were incubated at 37˚C for 24 hours.The 

inhibition zone was measured (mm). Antibacterial anti-biotic disk: Ampicillin concentration 

(25µg/ml) was used as antibacterial standards control(10).  

        

RESULTS 

 

 

 

 

 

 

 

 

 

 

Fig.2 : IR- Spectra of  isolated  Lecithin 
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Table (1): Elemental analysis (C.H.N) of lecithin isolated from egg yolk. 

Calculated Found 

C H N C H N 

65.60 10.79 1.74 66.002 10.92 1.375 

 

Table (2): Antimicrobial activity of Lecithin 

Bacterial  species 
Zone inhibition of antimicrobial 

sensitivity test of eggs yolk protein 
Lecithin (mm) 

Zone inhibition of 
Ampicillin disc 

(mm)(10) 

 100μg/mL 200μg/mL 25µg/ml 

1- Bacillus cereus 24 30 17 

2-Bacillus subtillus 20 25 15 

3-Escherichia coli 8 16 20 
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Fig.3: Antimicrobial sensitivity test of eggs yolk protein Lecithin vs. Bacillus cereus.                      

A and B: represent the dilution 100 μg/mL; C and D: represent the dilution 200 μg/mL and 

the standard antibiotic was (17 mm) in concentration (25µg/ml) of Ampicillin. 

   

  

 

 

 

                                     

 

 

 

 

 

 

 

 

 

 

 

Fig.4: Antimicrobial sensitivity test of eggs yolk protein Lecithin vs. Bacillus subtillus.                          

A and B: represent the dilution 100 μg/mL; C and D : represent the dilution 200 μg/mL 

and the standard antibiotic was (15mm) in concentration (25µg/ml) of Ampicillin.   

 

Figure 4: Antimicrobial sensitivity test  of  eggs yolk protein Lecithin vs. Escherichia coli . A and 

B: represent the dilution 100 μg/mL and the standard antibiotic was (20mm) in 

concentration (25µg/ml) of Ampicillin.   
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DISCUSSION 

Spectroscopic result:   

    The I.R spectra of extracted lecithin (Fig.2) displayed common features in certain regions and 

characteristic bands in the finger print and other regions. The spectra showed broad strong bands in 

3349.75 cm-1 due to OH stretching. IR spectra showed bands in the range 2925-2854.37 cm-1 due to 

(CH-aliphatic) stretching. IR spectra of compound showed sharp strong band in 1742.61 cm-1 

attributed to carbonyl group C=O (ester) stretching.  

The Carbon, Hydrogen and Nitrogen (C.H.N) analytical data for lecithin isolated from egg yolk is 

given in table(1), the elemental analysis (C.H.N) data is agreement with structure of Lecithin as 

showed (Fig.1) and the result showed that there was compatible between the calculated theoretically 

and that found practically and I haven’t find any study to determine this elemental analysis just  

UV-Vis. and powder X-ray diffractions (7) and TLC (12).  

Anti-Bacterial activity: 

The eggs yolk protein lecithin have been tested for their antibacterial activities  using  the 

Muller Hinton agar as a culture media  for  antibacterial activity(10) by measuring the inhibition 

zone in mm. Antibiotic  drug ampicillin was used as control. The antibacterial activity of the eggs 

yolk protein Lecithin was tested The results of the antimicrobial activity are shown in tables (2). It 

is observed that the eggs yolk protein lecithin show activity against all tested bacterial species. 

However, the eggs yolk protein lecithin had the highest effect against the Gram positive Bacillus 

cereus, Bacillus subtillus and showed moderate effect against Escherichia coli. It is observing that 

the eggs yolk protein lecithin exhibits antimicrobial activity against both Gram-positive and Gram-

negative bacteria, and it's activity was increases with an increase in the concentration of the 

solutions.  However, the eggs yolk protein lecithin shows highest effect against Bacillus cereus, and 

moderate activity against Escherichia coli.  
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البیض صفار من وقیاس الفعالیة ضد البكتیریا للیسیثین وتشخیص عزل  

 حارث یعرب محمود

 الخلاصة

. تم في البحث الحالي فصل وتشخیص اللیسثین من صفار البیض. یعتبر البیض بصورة عامة مصدرا غنیاً باللیسثین    

                             اللیسثین بواسطة القیاسات الطیفیة مثل م تشخیصلحیویة وتیحتوي اللیسثین على الكولین والذي یعتبر مھما في عدد من الوظائف ا

  و و                                                          ویة جیدة ضد بكتریا                              الفعللیسثین ولوحظ 

REFERENCES 

1- Bedrani1 L., Helloin E., Guyot1 N., Réhault-Godbert S. and Nys Y.; Passive maternal 

exposure to environmental microbes selectively modulates the innate defaces of 

chicken egg white by increasing some of its antibacterial activities.; BMC 

Microbiology; 2013; 13:128.  

2-Hasler C.M.; The changing face of functional foods.; J. American College of Nutrition; 2000; 

19: 499S-506S.  

3- Abdou A. M., Kim M. and Sato K.; Functional Proteins and Peptides of Hen’s Egg Origin. 

Bioactive Food Peptides in Health and Disease.;2013; Edited by Blanca Hernández-

Ledesma and Chia-Chien Hsieh.; chapter 5; p.116.  

4-Rose M.E., Orlans E. and Buttress N.; Immunoglobulin classes in hens Egg – their segregation 

in yolk and white.; Eur. J. Immunol; 1974; 4(7);p. 521–523. 

5- Board R.G. and Fuller R.; Nonspecific antimicrobial defences of avian egg، embryo and 

neonate.; Biol. Rev. Camb. Philos. Soc.; 1974; 49; p. 15–49.  

  .CHNو IR Bacillus subtllus Bacillus cereus .Escherichia coli 



ISI Impact Factor:3.461                                                                                           Bas.J.Vet.Res.Vol.14,No.2,2015  

68 

6- Réhault-Godbert S., Hervé-Grépinet V., Gautron J.,Cabau C., Nys Y. and Hincke M.;  

Molecules involved in chemical defence of the chicken egg. In improving the 

Safety and Quality of Eggs and Egg Products.; Edited by Nys Y, Bain M, Van 

Immerseel F. Philadelphia.; Wood head Publishing.; 2011; p. 183–208.  

7- Latif, M. H., Alsouz, M.A.K. and Taher, M.B.; Quantification of the components of the Iraqi 

Chicken wet egg yolk, and characterization of Lecithin.; Chemistry and Materials 

Research;     2014; 6;6; p. 23-33.  

8- Palacios L.E. and Wang T.; J.AOCS.; 2005.; 82;8; p- 571.  

9- Perez C., Pauli M. and Bazerque P.A.; antibiotic assay by the agar-well diffusion method.;     

J. Acta biologiae.;1990.; 15; p. 113-115 .  

؛ الطبعة الثانیة؛ جامعة البصرة؛ دار الكتب .؛ علم البكتریا العملي.أحسان عیدان، السمیريو ھدیل توفیق، الحدیثي -10

. ٢٤١-٢٤٠؛ ص ١٩٩٣للطباعة؛   

11- Elgharbawy H.A., Morsy R. and Elnimr T.; Extraction of phosphotodylecholine from egg 

yolk.; Int. J. of Sci.; 2014; 3; 6; p. 28- 33. 


