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Introduction: Okra (4dbelmoschus esculentus (L.) Moench) is an annual
herbaceous plant belonging to the family Malvaceae, valued for its high
nutritional and medicinal properties. It is cultivated widely in various tropical
and subtropical regions of the world, including many areas of Iran, where it
serves as an important vegetable crop in local diets and traditional medicine.
Aim: This study investigated the fatty acid composition and antioxidant
activity of seed oils extracted from seven cultivars of Okra, namely White,

Sultani, Red, Velvet, Green, Texas, and Fawn.

Material and methods: Mature and intact seeds from each okra cultivar were
powdered, and their oils were extracted using a modified Folch ef al. method.
The fatty acid methyl esters (FAMEs) were prepared from the extracted oils
through transesterification. The resulting FAMEs were analyzed using gas
chromatography (GC) and gas chromatography—mass spectrometry (GC-MS)
to determine their fatty acid profiles. The antioxidant activity of the extracted
oils was evaluated using the DPPH radical scavenging assay. Data were
statistically analyzed using SPSS and MVSP software.

Results: The seed oils of all okra cultivars contained both saturated and
unsaturated fatty acids, with total proportions varying among the cultivars. The
highest total saturated fatty acid content (42.53%) was observed in the White
cultivar, while the lowest (36.41%) occurred in the Sultani cultivar. Palmitic
acid was the predominant saturated fatty acid in all cultivars, with the highest

(35.74%) and lowest (30.70%) levels detected in the White and Texas
cultivars, respectively. Stearic acid was the second most abundant saturated
fatty acid, ranging from 3.69% (Sultani) to 4.94% (White). Trace saturated
fatty acids, including heptadecenoic, arachidic, behenic, and lignoceric acids,
were detected in all cultivars, whereas lauric acid was only found in a few
cultivars (Velvet, Texas, and White cultivars). Unsaturated fatty acids
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constituted 57.33—-63.33% of the total oil composition, with the lowest
proportion in the White cultivar and the highest in the Sultani cultivar. Linoleic
acid was the major unsaturated fatty acid in all cultivars except White, where
oleic acid predominated. The highest linoleic acid content (11.40%) was
recorded in the Red cultivar, and the lowest (8.25%) in White cultivar. In
contrast, oleic acid content ranged from 18.20% (Red) to 49.30% (White).
Trace amounts of other unsaturated fatty acids, including myristoleic,
palmitoleic, trans-heptadecenoic, linolenic, gondoic, and erucic acids, were
also detected across all cultivars. Additionally, eicosadienoic acid was present
in trace amounts in all cultivars except White cultivar. Phytochemical analyses
using the UPGMA dendrogram and Principal Component Analysis (PCA)
grouped the cultivars into two main clusters, indicating significant
phytochemical diversity. The predominance of oleic acid in the White cultivar,
in contrast to linoleic acid in the others, along with the high palmitic acid
content in the Velvet and White cultivars, contributed to the distinct placement
of the White, Green, and Velvet cultivars from the remaining ones. The
antioxidant activity, evaluated using the DPPH radical scavenging assay,
revealed ICs, values ranging from 689.23 pg/mL (Green cultivar) to 2551.12
pug/mL (Texas cultivar).

Discussion: The variation in fatty acid composition among the seven Okra
cultivars reflects significant biochemical diversity. Palmitic acid was the main
saturated fatty acid in all cultivars, while oleic and linoleic acids dominated
the unsaturated fractions. The White cultivar, with its high oleic acid level,
exhibited greater oil stability potential, whereas other cultivars rich in linoleic
acid offer higher nutritional value. Differences in fatty acid profiles may be
related to cultivar-specific desaturase activity. The antioxidant activity varied
notably, with the Green cultivar showing the strongest and the Texas cultivar
the weakest radical scavenging capacity, likely due to variations in phenolic
and unsaturated compounds. The UPGMA and PCA analyses confirmed
chemical diversity and separated White, Green, and Velvet cultivars based on
their distinct fatty acid compositions.
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