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ABSTRACT. This study aimed to link the genetic variation observed 
using sodium dodecyl sulfate-polyacrylamide gel electrophoresis 
(SDS-PAGE) and random amplified polymorphic DNA (RAPD) 
analysis among 11 Cuminum cyminum L. accessions, collected from 
diverse ecogeographical areas in Saudi Arabia, with their antioxidant 
capacity to better identify potential genotypes for breeding programs 
for this medicinal spice. SDS-PAGE analysis revealed genetic variation 
among cumin germplasms and distinct polymorphisms (100%). Protein 
polymorphisms were identified based on the number of polypeptide 
bands (288) with molecular weights ranging from 13.85 to 350 kDa, 
band intensity, the appearance of new bands, and the absence of other 
bands. RAPD analysis revealed 363 amplified DNA products with a 
high polymorphism value (98.88%) based on DNA band type (unique, 
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non-unique, and monomorphic), DNA 90 to 1085-bp long, and band 
intensity. The unweighted pair group method with arithmetic mean 
clustering based on SDS-PAGE or RAPD and Jaccard’s similarity 
coefficient divided cumin accessions into similar but distinct clusters 
with respect to their location of collection. The antioxidant potential 
of cumin accessions based on 1, 1-diphenyl-2-picrylhydrazyl radical 
scavenging activity, the β-carotene-linoleate model system, and total 
phenolic and flavonoid contents revealed distinct variability. These data 
indicate that cumin is a valuable genetic resource with high antioxidant 
activity. Additionally, clustering based on antioxidant activity was not 
identical to that based on SDS-PAGE and RAPD. Data and clustering of 
SDS-PAGE and RAPD, combined with the high antioxidant capacity of 
cumin accessions, are important for the efficient use of genetic resources 
of cumin in breeding strategies and genetic improvement programs.
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