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Abstract

Object: (1) The research delves into the chemical composition of the ethyl acetate fraction derived from
ethanol extracts of black mulberry (Morus nigra L) branches. Through the meticulous isolation and
characterization of individual compounds, the study seeks to lay a robust material groundwork essential for the
discernment and selection of biologically active compounds. (2) The glucose uptake efficacy of selectively
isolated monomeric compounds was assessed, serving as a foundational basis for the discovery of lead
compounds exhibiting therapeutic promise.

Methods: (1) The ethyl acetate fraction from the ethanol extract of black mulberry branch was separated
and purified using HP20 macroporous resin column chromatography, normal phase silica gel column
chromatography, Sephadex LH-20 dextran gel column chromatography, and semi-preparative liquid
chromatography. (2) The chemical structures of the isolated compounds were identified through a combination
of UV, IR, HR-ESI-MS, '"H-NMR, 3C-NMR, HSQC, HMBC, and 'H-'H COSY analyses, along with literature
and database references. (3) The glucose uptake efficacy of eight distinct compounds was quantitatively
assessed through experimental assays employing L6 cells to enhance glucose absorption.

Results: (1) 33 individual compounds were isolated and identified from black mulberry branches, includ
ing 2 new compounds and 31 known compounds. 2 New compounds were identified as (R)-2-(3,4-dihydroxy
phenyl)-3,5,9-trihydroxy-8,8-dimethyl-9,10-dihydropyranochro-mone (1)and 3-(2,4-dihydroxyphenyl)-5-(pro
pan-2-ylidene)furan-2(5H)-one (2).31 known compounds were identified as Nigrasins I (3), Nigragenon E (4),
Nigragenon B (5), Nigragenon C (6), Nigrasins C (7), Nigrasins D (8), Nigranol C (9), Mornigrol J (10), 8-pr
enylquercetin (11), 6-O-methyl-Moracin M (12), Moracin C (13), Sinopodophylline B (14), Naringenin (15),
Kaempferol (16), Moracin P (17), Wittifuran W (18), Nigrasins E (19), Licofuranol B (20), Kuwanon C (21),
Gancaonin O (22), Albanin A (23), Nigranol B (24), trans-cinnamic acid (25), 8-hydroxy-2,2-dimethyl-2H,5H
-pyrano[3,2-c]chromen-5-one (26), Syringaresinol (27), Quercetin (28), Norartocarpanone (29), Norartocarpe
tin (30), 3-O-methyl-Quercetin (31), 2,4,2',4'-terahydroxychalcone (32) and 7,2',4'-trihydroxyflavanonen (33).
(2) In experiments utilizing L6 cells to enhance glucose uptake, compounds 2, 4, and 26 demonstrated signifi
cant activities in promoting glucose absorption, with their glucose uptake levels reaching approximately 2.9
olds, 1.7 folds, and 2.8 folds than that of the control group, respectively.

Conclusion: (1) Among the 33 monomeric compounds obtained, there are 9 flavonol compounds, 5
flavone compounds, 2 benzene ring derivatives, 7 sanggenon-type flavanones, 3 dihydroflavone compounds,
4 benzofuran compounds, 1 coumarin compound, 1 lignan compound, and 1 chalcone compound; (2)
Compounds 1 and 2 are new compounds, while compounds 1, 2, 11, 14, 16, 18, 20, 22, and 26 were isolated

from black mulberry branches for the first time.(3) Compounds 2, 4, and 26 exhibited markedly enhanced



activity in facilitating glucose absorption, offering a preliminary experimental foundation for the development
of lead compounds with therapeutic potential against type 2 diabetes, as well as the formulation of innovative
antihyperglycemic agents.

Key words: Morus nigra; Chemical constituent; Ethyl acetate fraction; Antidiabetic
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(Abbreviations)

FEHE WX R4
IH-1H-COSY  !H-!H correlation spectroscopy S-EAEALFE A
FBS Fetal bovine serum Ji 4 i

HSQC Heteronuclear Singular Quantum Correlation SR E AKX
HMBC Heteronuclear Multiple Bond Correlation S E 2PN
HR-ESI-MS  High resolution electrospray ionization mass spectroscopy AT R

HPLC High Performance Liquid Chromatography 1R A

IR Infra-Red LLAMEERE

NMR Nuclear Magnetic Resonance R AR

ODS Octadecylsilyl ;%Aﬁ%ﬁﬁ%%ﬁ
PBS Phosphatebalaneedsolution B IR 22 o 2RI R

uv Ultra-Violet e LICIN 7=
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