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this hydrophobicity is important in anchoring such protein molecules 
to the bacterial membranes [9].

SG form amphipathic structure upon interaction with bacterial 
membranes; this amphipathic nature plays an important role in their 
binding to bacterial membranes which can be achieved by formation 
of large number of peptide conformations [10]. 

Both 11S and 7S globulins subunits of SG were extracted from 
legume seeds by centrifugation of seed flour, ultracentrifugation, 
fractionation and reversed phase high performance liquid 
chromatography [11]. 

The net positive charge of SG could be increased by methylation 
of their amino acid residues and in turn increase their antimicrobial 
activity [6]. Esterification is a successful way to produce Modified Seed 
Globulins (MSG) with high antimicrobial activity. The previous study 
[2] found that esterification of SG converts the 7S globulins subunits 
from native to positively charged while intensifies the positive charge 
of 11S. This modification eliminates the negative interaction between 
these two subunits, allowing the MSG to exert broader antimicrobial 
activity. The preparation and application of MSG have a great 
challenge to be used as food additives instead of harmful chemical 
additives. In addition, the use of MSG as food additives is cheaper 
than the use of either bacteriocins or other natural substances [12,13].

The MSG showed recent interest to be used as food preservative 
as their sources are available in Egypt and their non-toxic effect on 
experimental animals [2]. Those authors found that the methylated 
soybean protein and methylated chickpea protein showed wider 
inhibitory spectrum against Listeria monocytogenes and Salmonella 
enteritidis more than that obtained by native ones. The previous 
study [6] reported a successful use of MSG for food preservation 
with extended shelf life. Transmission Electron Microscope (TEM) 
examination of the MSG-treated bacteria showed the antibacterial 
action of 11S globulin against S. typhimurium and P. aeruginosa. 
MSG was manifested by signs of cellular deformation, partial and 
complete lysis of cell components [1].

In conclusion, native SG could be transferred to MSG of net 
positive charge on their both 11S and 7S globulins subunits. This 
MSG showed no toxicity against experimental animals and showeda 
distinctive inhibition of pathogenic bacteria in vitro and in food. 
Therefore, MSG could be used as food preservative.
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Seeds of Plants of Family
Leguminosae contain a majority of globulins protein (SG) which 

could be divided into both 11S and 7S globulins subunits. Both native 
subunits inhibited food-borne pathogens in vitro and in food. The 
modification of both 11S and 7S globulins by their methylation 
formulate Modified Seed Globulins (MSG) which are of broader 
antimicrobial activitythan the native forms. Such methylation enable 
both 11S and 7S globulins subunits to be of net positive charge and 
of cationic nature which in turn interact with the negatively charged 
bacterial membranes, resulting in bacterial cell death.

There are currently a high incidence of food-borne pathogens in 
foods; their resistant variants to antimicrobial food additives were 
isolated and characterized [1]. This clearly showed that there is a 
need to find out other natural substances to be used as food additives. 
In this regard natural seed proteins of leguminous plants are used 
successfully as food additives and showed promising interest to be 
applicable to increase the shelf life of foods [1-5]. Using such natural 
seed proteins is promising prespective as it could avoid or limit the 
use of harmful chemical additives [6]. 

Seed Globulins (SG) constitute the majority of seed proteins 
within leguminous plants; they constitute over 51% of the total seed 
protein of cowpea, and over 53% of soybeen seed protein. SG can be 
subdivided into two main types according to their sedimentation 
coefficients: 11S and 7S globulins. The 11S fraction has a molecular 
mass of 350 kDa and composed of acidic (37-42 kDa) and a basic 
polypeptide (20 kDa) subunits, linked together by a disulphide 
bond [7]. The glycinin soybeen seed protein subunit inhibited many 
spoilage bacteria and Staphylococcus aureus (VISA) in vitro and in 
food [3].

SG are cationic in nature due to the presence of lysine and 
arginine residues and, therefore, have a net positive charge. Such 
cationic nature enable SG to interact with anionic structure of 
Gram positive and Gram negative bacterial membranes which are 
of net negative charge [1,8]. The negatively charged phospholipid of 
bacterial membranes makes an electrostatic attraction with positively 
charged SG [2]. SG have a high percent of hydrophobic residues and 
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