
©FUNPEC-RP www.funpecrp.com.brGenetics and Molecular Research 13 (4): 10464-10481 (2014)

Correlation of genetic variation among wild 
Trigonella foenum-graecum L. accessions with 
their antioxidant potential status

E.A. Haliem1,2 and A.A. Al-Huqail1

1Department of Botany and Microbiology, Faculty of Science, 
King Saud University, Riyadh, Saudi Arabia
2Department of Botany, Faculty of Science, Zagazig University, Sharkia, Egypt

Corresponding author: E.A. Haliem
E-mail: ekram@ksu.edu.sa

Genet. Mol. Res. 13 (4): 10464-10481 (2014)
Received February 20, 2014
Accepted June 6, 2014
Published December 12, 2014
DOI http://dx.doi.org/10.4238/2014.December.12.8

ABSTRACT. In this study, we analyzed the correlation between genetic 
variation based on random amplified polymorphic DNA (RAPD), acid 
phosphatase, and glutamate-oxaloacetate transaminase isozymes, and 
amino acid composition with the antioxidant potential status of 7 
wild Trigonella foenum-graecum L. accessions collected from diverse 
ecogeographical regions. RAPD revealed that 90 DNA products had 
highly polymorphism value (94.12%) based on band numbers, with 
sizes ranging from 50-2100 base pairs, and band intensity. Of 49 DNA 
polymorphic bands, 31 unique and 3 monomorphic bands were scored. 
Acid phosphatase and glutamate-oxaloacetate transaminase showed 
total polymorphism values of 90.00 and 93.75%, respectively, based 
on zymogram number, relative front (Rf), and optical intensity. Because 
isozymes are composed of amino acids, they were analyzed using high-
performance liquid chromatography, which revealed the presences of 
16 amino acids of variable content ranging from 13.21-15.35%, 9 of 
which are essential amino acids in humans. RAPD and isozymes showed 
similarly high estimates of genetic variability. Genetic relationships 
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revealed by unweighted pair group method with arithmetic mean 
clustering analysis based on data obtained from all primers of RAPD 
and each isozyme were very similar. The antioxidant potential based 
on free radical scavenging, 2, 2-diphenyl-1-picrylhydrazyl, b-carotene-
linoleate, total phenolic, and flavonoid contents values were variable 
among accessions. We found that fenugreek is a valuable genetic 
resource with high antioxidant activity. Their genotypes, based on data 
and clustering of RAPD, isozymes, and variable amino acid contents, 
combined with their antioxidant potential statues are important in 
fenugreek breeding and improvement programs.
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