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Abstract
Aerial organs of Astragalus brachycarpus were extracted with 80% ethyl alcohol. The alcoholic extract
was filtered and then concentrated. The aqueous fraction was extracted with chloroform, and then
with ethyl acetate and butanol. Five compounds are isolated and identified: Apigenin, canthaxanthin
and daidzein (from the ethyl acetate fraction); mangiferin (from the butanolic fraction) and
isorhamnetin-3,7-O-B-D-diglucopyranoside (from the aqueous fraction). All substances were isolated
from Astragalus brachycarpus for the first time.
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Previously, we published results on the isolation of flavonoids and phenolic compounds from
the above-ground organs of Astragalus brachycarpus M. Bieb. (Fabaceae), a native palnt of the Georgian
flora [1]. As a result of that research, the following phenolic compounds were isolated: isorhamnetin,
quercetin, kaempferol, isorhamnetin-3-O-B-D-glucopyranoside, isorhamnetin-3-O-3-D-
galactopyranoside, kaempferol-3-O-B-D -glucopyranoside (astragalin), isorhamnetin-3-O-3-D-
glucopyranosyl-6-O-a-L-rhamnopyranoside, quercetin-3-O-B-D-glucopyranosyl-6-O-a-L-
rhamnopyranoside (rutin), quercetin-3-O-B-D-galactopyranosyl-6-O-a-L-rhamnopyranoside,
quercetin-3-O-B-D-galactopyranosyl-2-O-a-L-arabinopyranoside [1 -3].

This present article is devoted to the separation of a sum obtained by the extraction of aerial
organs of Astragalus brachycarpus with 80% ethyl alcohol. The alcoholic extract was filtered and then
concentrated. The aqueous fraction was extracted with chloroform, and then with ethyl acetate and
butanol. From the ethyl acetate fraction, a sum was obtained in the form of a dry powder amassing to
4.7 g. 0.5 g of this sum was subjected to separation on a silica gel column, mobile phase: chloroform-
methanol (10:0.5) with a gradual increase in the concentration of the latter. As a result, the following
substances were isolated: 1 (25 mg) and substance 2 (17 mg). When subjecting 0.7 g of butanol extract
to HPLC - Agilent 1270 [column - Zorbax SB-C18 (21.2x150 mm, 7 um), solvents: 0-35 min - acetone-
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water (5%-40%); 35-55 min - acetone-water (40%-100%)], 3 individual substances were isolated: 3 (7
mg), 4 (10 mg) and 5 (8 mg).

Substance 1 - pale yellow crystals, sublimates at 238 °C; UV spectrum (MeOH, Amax, nm): 265,
337. Mass spectrum (ES + APCI, 70 eV), m/z (Irel, %): 269.0 (100) [M-H]-, (calculated for CisH100Os,
270.0528). Substance 1 was identified as 5, 7, 4'-trihydroxyflavone or apigenin [4].

Substance 2 - pale red crystals, mp. 288-290 °C; MM 564.8 C40H5202. UV spectrum (EtOH,
Amax, nm): 462. IR spectrum (KBr, Omax, cm-1): 1600, 1500 (C=0), 800-700 (—CH-) (gives
characteristic colour reactions: After adding concentrated H2SO4 to the ethanol extract, a bluish-violet
color appears). The polyene nature of the pigment was confirmed by the appearance of a blue color
after the reaction with SbCl3 [5]. The results characterized substance 2 as oxidized B-carotene or
canthaxanthin [6].

Substance 3 - (daidzin or daidzein-7-O-p-D-glucopyranoside) - colorless crystals, mp. 231-234
°C. LS-MS, m/z 417.2 [M+H]+, m/z 255.1 [M+H-Glc]+. C21H2009. MM 416.38. UV spectrum (MeOH,
Amax, nm): 259, 306 (pl.).

Substance 4 (mangiferin) was obtained from butanol fraction; pale yellow crystals, mp. 271 °C.
LS-MS, m/z 423.5 [M+H]+, CioH18011. MM 422.34. UV spectrum (MeOH, Amax, nm): 238, 256, 311,
362. IR spectrum (KBr, Amax, cm-1): 3270 (OH), 1610 (C=0), 1515 (aromatic) 1H NMR (500 MHz,
CD30D, §, ppm, J/Hz): 6 6.37 (H-4, s), 6.82 (H-5, s), 7.49 (H-8, s), 4.92 (N-1', d, J=7.5), 3.42-4.16 (6H,
N-2'-6', m). 3C NMR (150 MHz, CD30OD, §, ppm): 6 161.8 (C-1), 101.7 (C-1a), 106.2 (C-2), 163.8 (C-
3), 93.4 (C-4), 157.4 (S-4a), 102.0 (S-5), 151.7 (S-5a), 153.9 (S5-6), 143.5 (S-7), 107.6 (S-8), 112.3 (S-8a) ,
180.0 (C-9), 73.8 (C-1'), 71.1 (C-2'), 78.6 (C-3'), 70.2 (C-4'), 81.1 (C-5'), 61.3 ( S-6') [7].

Substance 5 (isorhamnetin-3,7-O-3-D-diglucopyranoside) was isolated from the polar fraction;
pale yellow crystals, mp. 208-210 °C. LS-MS, m/z 641.3 [M+H]+, m/z 479.1 [M+H-Glc]+, m/z 317.2
[M+H-2xGlc]+, C28H32017. MM 640.5. UV spectrum (MeOH, Amax, nm): 255, 270, 355.

All substances were isolated from Astragalus brachycarpus for the first time.
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Astragalus brachycarpus M. Bieb. do{jolbgos bsfomgdosb 80% goowol L3oG®@Eoom.
3000OMBMOMNOHO  503009M93900L  9JuEGGMsd300L  Fgdamd  sMBgbowo  gwosbo gm0
05690000930 0gbs 259m{zerom o gomows3gGOGH0m s b- dmsbmemom. dowgdmwo
99859 EH06 0DMW0MmdME0 s 0IBEHOROE0MJOM0S buymo bsgMmo: 06030 GO
60300096905 - 530996060, 396@9gLsbEH0BO (B-390MEH0bOL ©756ME0 BMMTS) s s0EPDYobo
0g65 258mgmu0wo0, dmsbmosbo 5Mod300©b - 0BMmWoMmgdmmos - sbaongMobo, bmeom
oMBgbowo  igosbo  BMOJ300B 3o 0BME5869¢)-3-7-0O-B-D-©0oaw3m30606mboo.
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