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Carbohydrates play a crucial role in the food, pharmaceutical, and cosmetic
industries, with their applications being closely linked to their specific
phytochemical composition. However, a significant knowledge gap exists
regarding the phytochemistry of carbohydrates derived from Iran's native and
endemic plant species. This study investigates the phytochemical profile and
antioxidant activities of purified carbohydrate extracted from the roots of the
native Iranian plant, Amygdalus elaeagnifolia. were collected from the
village of Barshneh, Fars Province, Iran. The roots were first thoroughly
cleaned and then subjected to pre-extraction with 96% ethanol. The main
carbohydrate extraction was performed using hot water. The extract was
subjected to a series of purification steps, including precipitation with 96%
ethanol, protein removal using Sevag method, ion-exchange chromatography
with DEAE cellulose as the stationary phase, and gel (filtration
chromatography using Sephadex G-100. Following these steps the purified
carbohydrate, designated as AEC-1, was successfully obtained. The
functional group of AEC-1 were analyzed using Fourier-transform infrared
(FTIR) spectroscopy. The monosaccharide composition was determined
using gas chromatography-flame ionization detection (GC-FID), while
monomer identification was conducted using gas chromatography-mass
spectrometry (GC-MS). Finally, the antioxidant capacity of AEC-1 was
evaluated against three free radicals: 2,2-diphenyl-1-picrylhydrazyl (DPPH),
2,2'-azino-bis  (3-ethylbenzothiazoline-6-sulfonic acid) (ABTS), and
hydroxyl radical. The purity of AEC-1 was determined to be 94.08 + 0.67%.
FT-IR analysis demonstrated functional groups such as an acid group, o-
anomeric carbons and the pyranose ring structures. Chromatographic studies
demonstrated the following monosaccharide profile: arabinose (31.52%),
galactose (26.10%), mannose (19.00%), glucose (16.17%), fructose (4.63%),
and glucuronic acid (2.56%). Antioxidant assays demonstrated significant,
concentration-dependent inhibitory effect of AEC-1 on DPPH, ABTS, and
hydroxyl radicals. The results indicate that the purified carbohydrate from A.
elaeagnifolia species is an acidic heteropolysaccharide with moderate
antioxidant activity against DPPH, ABTS, and hydroxyl radicals.
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