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Chemical Constituents of Saccharides and Triterpenoids
in the Korean Native Mistletoes (1)

- Structural Features of Water-soluble Polysaccharides
from Korean Oak Mistletoe(Loranthus yadoriki Sieb.) -

Su-Hee Lee™ - Won-Yung Ahn™

ABSTRACT

This experiment was carried out to elucidate the sugar composition of polysaccharides and the
structural features of water-soluble polysaccharides(WSP) isolated from Korean oak mistletoe. Loran-
thus yadoriki Sieb.

The 48-hours ball-milled meals of extractive-free dried mistletoe sawdusts were extracted with dis-
tilled water for 24hrs* 2 at room temperature. The extracts poured into 95% ethyl alcohol to pre-
cipitate. The separated precipitate of WSP, in form of yellowish white powder by lyophilization, was
fractionated into four subfractions of WSP-1. WSP-2, WSP-3 and WSP-4 by anion exchange chro-
matography on DEAE-cellulose column. The sugar composition of WSPs was analyzed by GLC in
form of their glycitol acetates, and the structure of polysaccharides in Fractions WSP-1 and WSP-
2 was determined by FT-IR and GC-MS after methylation through and acetylation.

The sugars of WSPs from Korean oak mistletoe, Lorenthus yadoriki, are majorly arabinose and
galactose in stem. galactose in leaves very high in content and showed difference in composition and
monomeric units between stems and leaves. D-galactose, D-glucose and L-arabinose are the simple
sugars consisting of polysaccharides in WSP-1. (1—3)-Linked galactan is the bakchone with side
chain of (1—5)~ -L-arabinofuranosy! residues and (1--6)- ~D-galactopyranosyl residues, and (1—4)-
linked glucan also presents. (1--4)-Linked rhamnogalacturonan and (1--4)- and (1—3)-linked galac-
tan present in WSP-2.

*1 Ha 1996 29 7Y Received February 7, 1996
B A7 94 §EaabAd YAHNEA A 202 TS
*2 A guigta s A8t e College of Agriculture & Life Sciences, Seoul National University. Suwon441-744, Korea
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Table 1. Chemical composition of Loranthus

doriki .
ye (Unit © %
Component Stem Leaf
Ash content 2.2 6.6
EtOH-benzene’ 6.5 13.2
Klason lignin® 28.0 32.5
Holocellulose™ 46.5 41.0
Cold water” 5.4 19.9
Hot water™ 9.2 24.3

*1 Based on the weight of oven dried sample.
*2 Based on the weight of extractive-free sample

Table 2. Neutral sugar content of Loranthus
yadoriki.

(Unit : %)
Composition Stem Leaf
L-Rhamnose 4.5 53
L-Arabinose 30.6 24.4
D-Xylose 16.5 8.7
D-Mannose 5.9 T
D-Galactose 32.4 53.9
D-Glucose 10.2 7.9
1T trace.
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Fig. 1. Ion exchange chromatography on a col-
umn(2.5x 50cm) of DEAE-celluloss of
water-soluble polysaccharides isolated
from stem of Loranthus yadoriki.
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Table 3. Recovery and chemical composition of
water-soluble polysaccharides from
stem of Loranthus yadoriki.

(Unit %)
Water-Soluble Polysaccharides
Component  ——0— ——
WSP-1 WSP-2 WSP-3 WSP-4
Recovery'! 15.4 20,5 106 R

Carbohydrate™
Neutral sugar 72.3 69.1 56.3 50.2
Uronic acid 10.6 17.8 19.1 13.2
Lignin ¥ 1.8 2.4 3.9 4.5

*1 Based on the weight of crude water-soluble poly-
saccharides,
*2 Based on the weight of each recovery.

g DF‘AE—ceHulose
v—riw-ﬂ 0.05M% F
/Wﬂ 0. 3\/177}1 Zhz} 250mi®) <8tz 25mly ¥
EJOFO% phenol-sulfuric acid method& 7 &3 da
& ¥ 39 Jehiich

F 304 Ho]F:Eo] WSP-1, WSP-2. WSP-33%
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Table 5. Methylated sugars of Fraction WSP-1
of water-soluble polysaccharides iso-
lated from Loranthus yadoriki,

Peak RT Area Compound

1 682  6.72 2 3di-O-methyl-1.4.5-tri-
COracetylarabinitol
1,4-di-O-acetyl-2.3.5-tri~
Or-methylarabinitol
2.4-di-O-methyl-1,3,5 6-tetra-
O-acetylgalactitol
2.3.4-tri-O-methyl-1.5.6-tri-
O-acetylgalactitol
No match compound
2,3.6-tri-O-methyl-1,4 5-tri-
Oracetylglucitol

2 15.35 10.84

3 217 36.29

4 2214 511

5 2240 683
6 2468 457

WPeak RT  Area

Table 4. Neutral sugar composition of water-
soluble polysaccharides isolated from
stem of Loranthus yadoriki.

(Unit @ %)

Water-Soluble Polysaccharides

WSP-1 WSP-2 WSP-3 WSP-4

Composition

L~Rhamnose 4.6 il.4 20.5 19.5
L-Arabinose 13.4 12.1 27.3 19.2

D-Xylose 1.0 2.1 21.6 36.1
D-Mannose T 0.1 1.2 252
D-Galactose 58.5 74.3 29.3 T

D-Glucose 22.4 T T T

1T trace.
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Table 8. Methylated sugars of Fraction WSP-2
of water-soluble polysaccharides iso-
lated from Loranthus yadoriki.

Compound

1 6.83 10.53 1.4-di-O-acetyl-2.3.5-tri
O-methylrhamnitol

1.2.4~tri-O-acetyl-3.5-di
O-methylarabinitol

1598  3.85 No match compound

16.80  5.00 No match compound

21.64 17.01 2.3.6-tri-O-methyi-1.4,5-tri~
O-acetylgalactitol

2.4.6-tri-O-methyl-1.3,6-tri~
Oracetylgalactitol

7 2310 2,20 Nomatch compound

8 2468 6.26 No match compound

2 1308 3.46

T o

6 21.87 7.33
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Fig. 2. FT-IR Spectrum of WSP-1 isolated from Loranthus yadoriki.
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