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Galactolipids from Mori Folium and their Hypoglycemic Effect
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Abstract —In order to find out hypoglycemic constituents from natural resources, Korean
medicinal plants being used for the treatments of diabetes mellitus were tested with strepto-
zotocin-induced diabetic rats. From the above screening, the CH,Cl, fraction of 80% methanol
extracts of Morus alba leaves showed hypoglycemic activity. The CH,Cl, fraction was chro-
matographed on silica gel, resulting in 9 subfractions, and tested hypoglycemic activity. The sub-
fraction which had a strong hypoglycemic activity was rechromatographed and two galactolipids
(compounds 1 and 2) were isolated along with a triterpene (compound 3) from other fractions. On
the basis of spectroscopic data, acid hydrolysis, alkaline hydrolysis and enzyme hydrolysis results,
compounds 1, 2 and 3 were identified as 1-0-(9Z, 12Z, 15Z-octatrienoy))-2-0O~(9Z, 12Z, 15Z-octa-
trienoyl)-3-O-B-D-galactopyranosyl glycerol, 2(R)-1-O-octadecanoyl-2-0-(9Z, 12Z, 15Z-octatrienoyl)-3-
0-B-D-galactopyranosyl glycerol, and 3B-hydroxylup-20(29)-ene acetate, respectively. Com-
pound 2 (1 mg/kg p.o.) has approximately 16% hypoglycemic activity in streptozotocin-induced
diabetic rats.

Key words ~ Diabetes mellitus, Mori Folium, Hypoglycemic activity, galactolipids 3B-hydrox-
ylup-20(29)-ene acetate, streptozotocin.
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7171 ® A - §4-& Biichi®) Melting Point
Apparatus(Biichi Labortechnik AG, Flawill, Swit-
zerland)E ©]&3t L=& RASIA kol 3%
om MB3eE JASCO DIP-360 digital polarimeter
E ARgSle] 24319tk IR Perkin Elmer 1710
spectrometerg A8l e™ ELMSeE VG Trio-2
spectrometerS, FAB-MS+= JMS-AX505WA Mass
spectrometer(JEOL, Japan)e AREsle] =A3 it}

+ Shimadzu 2100 UV-Visible spectrophotome-
ter, 'H-NMR-S Varian Unity(300 MHz), “C-NMR
2 Varian Unity(75 MHz)¢} JEOL GSX 400(100
MHz)g A}8-3194t}. Column chromatography resin
o2+ Kiesel gel 60(particle size 40~60 um, Art.
9385, Merck), Sephadex LH-20(bead size 25~
100 um, Sigma), thin layer chromatography-8-©.=
+ Kiesel gel 60 F,,(Art. 5715, Merck), RP-18
F..(Art. 15685, Merck)Z AFga}lon, TLC &
anisaldehyde-H,SO, %} o-naphthol*] ¢F, UV  lamp
(254 nm)E AREEte AEsIATh AE FE285
coulumn chromatography& £+ 13 A|eke &
Frate] ARESISASL, B0l 55419, HPLCA
o= HPLC (EM science)g S5 ARg-slat). 4
7tedsiel ¢E] ZeRaiAels 2N HCl-MeOH
7}, 10% NaOMe-MeOHE ZHz} AM&slion], 4
Z¥rR-a o= Lipase type VI{from Psewdomo-
nas sp., Lot 83H0885, Sigma)s AF3tdrTh Fe)
TMS3} Aleke 2= SIGMA-SIL-A(Lot. 113H7852,
Sigmayg AR5}

F& ¥ 2ol-dAx 5 B4 ¥ 10kgs
80% WlTrER 90%¥ 3% 2V FEIH o
1000 g& MeOHIEE AY). o|AL A% &
o degt & CH,CLeZE 283l CHCL, 7
3 200 g& ¥A, °]AHE CHCL3H} acetone,
MeOH®| E381E ol5d2= 319 silica gel
column chromatographys AAE] oliel E3&
AQlt} o] & streptozotocin®® YxE {23
FFelA 7P Edo] EA Wl WAl B (Fr IV)
£ n-hexane?} acetone EFEVE o|FdoE &}
o] silica gel column chromatography, #-hexane
I CH,ClL, MeOHS o|5/dS2 3} Sephadex
LH-20 column chromatographyE 1402 A%
% C,HPLC (AcCN: H,0=75:25)8 4|3l 3
TE 1, 28 49l

3lgtE 20| A 7|50 — 2N-HCl MeOH 1mi&
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Fig. 1. The structures of compounds 1, 2 and 2a
from Mori Folium.
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%o =7 At 3RHE 2a8 AT

Blghg 29| &4 JkreEd - 3RHE 2 02 mgH
enzyme(Lipase typeVIl, 0.1 mg, 3.5 unit)ol| diox-
ane-H,0(1:1) 1 mi& ¥ 37°CelM 3A17F incuba-
tiond}Ith. 5% acetic acidS 7Fste] W3S AHAIA|
713 EtOHE A% 718le] Zs&slidlnt. o2&
tetrahydrofuran®l] =] diazomethane®Z methyla-
tion¥ F=3815] MeOHO %0131 n-hexane 2 52
3t GCE B3kt

8128 1 -TFab Mass: 797 [M+Na]", 611 [M-3];
IR(neat)v, . cm™ : 3401(-0H), 2928, 2853(aliphatic),
1733(carbonyl), 1652(C=C), 776; 'H-NMR(300 MHz,
CDCL, Sppm):Table I; “C-NMR(100 MHz, CDCl,,
Sppm) : Table I,

288 2-[o],=+3.8%c=0.2, MeOH); Fab Mass
:775 [M+Nal* IR(neat)v,,, cm™ : 3401(-OH), 2928,
2853(aliphatic), 1733(carbonyl), 1652(C=C), 776;
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Table I. ‘H- and “C-NMR assignments of compounds 1, 2
Compound 1 “C-NMR H-NMR Compound 2 “C-NMR HNMR
(100 MHz) (300 MHz) (100 MHz) (300 MHz)
la 62.8 4.35(m) la 62.7 4.31(m)
1b 62.8 4.19(m) 1b 62.7 4.19(m)
2 70.1 5.24(m) 2 70.2 5.24(m)
3 68.1 3.99(m) 3 68.0 3.99(m)
1 104.0 4.23(d, 7.56) 1 103.9 4.20(d, 6.42)
2! 713 3.76(m) 2 713 3.73(m)
3 73.5 3.52(m) 3 73.4 3.56(m)
4 69.2 3.89(m) 4 69.0 3.90(m)
5 74.5 3.60(m) 5 74.6 3.61(m)
6' 62.0 3.82(m) 6 61.9 3.80(m)
1 173.8 1735 11 173.8173.4
2" 2 34.2 34.1 2.28(m) YAVAS 34.2 34.0 2.26(m)
3"3" 24.8 3"3" 24.8 1.55(m)
4" ~ 7" 29.7 29.6 29.5 1.57(br) 4"~7" 31.829.629.529.429.3 1.25(br)
4" ~ 7 29.429.3 29.1 1.26(br) 4" ~15" 29.129.122.6 1.21(br
9'10"12"13"15"16" 131.9 130.2 1283 5.33(m) 131.9 130.1 128.2 128.2
9"10"12"13"15"16" 128.2 127.3127.1 9"10"12"13"15"16" 127.7127.0 5.31(m)
11"14"11"14" 25.525.6 2.77(t like) 11"14" 25.525.4 2.76(t, 5.4)
8"g" 272 2.05(m) 8" 27.1 2.03(m)
177" 20.5 17" 20.5
18"18" 14.3 0.94(t, 7.54) 18" 14.2 0.93(t, 7.5)
16" 14.0 0.83(t like)

*Chemical shifts reported relative to solvent peaks (CDCl,: 67.24, 8§77.0)

'"H-NMR(300 MHz, CDCl, 6ppm): Table I; BC-
NMR(75 MHz, CDCl,, oppm) : Table I.

Bl&2 2a-[0],=+1.8%c=0.1, H,0); “C-NMR
(75 MHz, D,0:CD,0D=2:1, &ppm):103.9(1-C),
76.0(5-C), 73.5(3-C), 73.02-C), 71.7(1-C), 71.3(2-
0), 69.6(4-C), 63.3(3-C), 61.9(6'-C).
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2] 3350 cm(-OH)$}, 2950 cm (aliphatic), 1475
cm ™ (carbonyly #8191 & 4 YAtk FAB MS spec-
trumoll Al 7979 [M+Nal*'E 482 10% Na
OMe-MeOH 7}¢E8o) 23k 2709 acyl moi-
ety7} Y3 methyl linolenate-& &1ttt
olxe]l AE wigez FFE 10 1-0<9Z, 12
Z, 15Z-octatrienoyl)-2-0-(9Z, 12Z, 15Z-octatrie-
noyl)-3-O-B-D-galactopyranosyl glyceroldS &1
st

313HE 29] spectral dataxs 3HE 13} FASHA
t}. 2o} anomeric signal® "H-NMROA 84.29(d,
J=642Hz), “C-NMReIH 810390 Lpebsdet. oj=4
o] B configuration®|Zhe A& &  sdder A
7hrss] & REEF Wlauste] B-galactopyranose
de ek’ asy, 3EE 13 2 H-
NMRAIA methyl?1&] $1X17} sharpdt triplet(0.93 t
J=75 Hz)st 278} 2F up field] AT trip-
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AJTh oA ® FAo] v 2] methyl’I7h &
Aghe AL < 5 Aok T3 G TR A
methyl linolenate(18:3)$} methyl palmitate(16:0)7}
FZATS & § dNoHw E2F o]8T IRl
A methyl palmitate(16:07} o o] EajsE AL
glolsled 1 $ix|ol palmitic acid”} ester 233
RAe ¢ 4 AW FAB MSelA 777[M+Nal" &
go1slglx, IR spectrumo| A 3401(-OH), 2928,
2853(aliphatic), 1733(C=0), 652(C=C), 776& <l
sach IFE 28 ¥ABEE [o],=+3.8"(c=02,
MeOH)2 (R) configurationolghs A& 1S4
olZHW FFE 25 2(R)-1-O-octadecanoyl-2-0-(9Z,
127, 15Z-octatrienoyl)-3-O-B-D-galactopyranosyl glyc-
erold-S BNk s¥E 28 10% NaOMe-
MeOH=Z &ZHe] 7}pEa)sie @2 3RHE 2as
COSY spectrum®.E protond} carbon®] A2JEHE
Felaiion, “C-NMRA ER1E olie] & 9=
Z e Jeo #©4 103.9(1-C), 76.06-C), 73.5

Table II. Effect of each compound on blood glucose level in diabetic rats

blood glucose level (mg/dl)

Grou, Dose (m, .0. No. of animal
P gkgpo.) 0 day 7 day
Control 496.1 + 43.6 498.5 + 48.2
Compound 1 4.8 500.7 + 48.2 445.0 + 162.6
Compound 2 1 485.6 + 29.5 409.7 + 69.7*

*Significantly different from the control (p<0.05)
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