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Abstract—This study was conducted to purify and characterize a polysaccharide
fraction from whole parts of Duchesnea indica (Andr.) Focke, which was previously
reported to show an antitumor activity by us. The plant was extracted with 5%
ethanol for 3 days in the room temperature. The extract was dialyzed by 5%
ethanol, and then concentrated by extraction with excess n-butanol, followed by gel
filtration on Sephadex G-25 using 5% ethanol as an eluent solvent to give two
peaks named Fr. a and b. Each was composed of gallic acid, hexose, pentose, uronic
acid and protein, indicating that both fractions were tannic polysaccharide containing
protein. Heat treatment of them yielded gallic acid less polysaccharides. They showed
a colony stimulating factor activity.
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Fig. 1—UYV spectra of DI-A, DI-C and gallic acid.
——, gallic acid; —+~+-+ -, DI-Aj; cooen DI-C.
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Table I—Physicochemical properties of a polysace-
haride fraction (DI-A) from Duchesnea

indica
Test Result
Anthrone blue-green
Todine —*
FeCl,q dark blue
Pauly red
Gelatin —

Albumin —

* Negative reaction

A ellagic acid® 77+ stelslgdch, =ej1} DI-
Agl Cx gallic acid9} ellagic acids} 4 A} 4
ol = Bata Tab. I 4] B ule} 7bo]
tannin¥t-2-Aj ot ¢l FeClzel PaulyA ol
= ¥4 ol} gelating} albuminA] Ao} £-21-&
F/}Lﬂ Stk ol e Aste] s A EEZ
DI-A, -B, -C& gallic acid, ellagic acidef
o AYA £54 FAYL AL + dook

Gel filtration0) ofs) 2|5 SExy 24

i) DI-A¢] & gel filtration—DI-A¢} Seph-
adex G-750] £J3& gel filtration (Fig. 2)2] #
oflA &25 UV 270 nmo A

w9}

OXLN{ﬂL_%m

7 void volum¥ &

£10.0 1.0
S
) -
) £
. 8
2 5.0 05 3
g fr.I é’
= i\ x
v £ z
| 1o}
y; L i :
800 1100 2000

Ettlugnt Volume{ml)

Fig. 2—Gel filtration of DI-A on Sephadex G-75.
DI-A was obtained after concentrating
the dialysate of hot-water extract of Duch-
esnea indica. DI-A (0.5 g) was dissolved in
15 ml of 5% ethanol and applied to a column
(3.8x138 cm). The sample was eluted with
5% ethanol and fractions of 15 ml per tube
were collected. Each efluent was monitored
with UV absorption at 270 nm and with
hexose reaction by the anthrone/H,SO, me-
thod. The fractions indicated by solid bar
were collected and concentrated under va-
ccum to yield Fr. L
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Fig. 3—Gel filtration of the redialysate of DI-A
on Sephadex G-75,
The redialysate of DI-A (1g) was disso-
Ived in 15ml of 5% ethanol and applied to
a column (3.8%x138cm). The gel filtration
was carried out under the same procedure
as that in Fig. 2.
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Fig. 4—Further purification of Fr. 1 by gel filtrat-
ion on Sephadex G~150. Fr. I obtained from
the Sephadex G-75 column (see Fig., 2)
(10 mg) was dissolved in 10 ml of 5% ethanol
and applied to a column (3.6x85 cm). The
sample was eluted with 5% ethanol and
fractions of 10 ml per tube were collected.
Each efluent was monitored with hexose
reaction by anthrone/H;SO; method and
with protein reaction by the Lowry method.
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Table II—Lomponents of polysaccharlde fractions
Contents(%)
Components Methods —
Fr. 1 Fr. a Fr. b
Gallic acid uv — 18.4(6) 21.7(7)
Hexose Anthrone 37.8(5%) 16.9(5) 20.1(6)
Pentose Orcinol 24.7(4) 17.4(4) 18.1(4)
Uronic acid Carbazole 29.7(3.7) 10.7(5) 11.2(5)
Hexosamine Elson-Morgan 0.1 — -
Protein Lowry 7.8 36.6 28.9

* Relative mole ratios
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Fig. 5—Gel filtration of DI-B on Sephadex G-75.
DI-B was obtained after concentrating be-
low 50° the dialysate of the extract after
extraction of Duchesnea indica with 5%
ethanol in the room temperature. DI-B(20
ml) was applied to a column (3.8x138 cm).
The gel filtration was carried out under
the same procedure as that in Fig. 2. The
fractions indicated by solid bar were colle-
cted and concentrated under vaccum to
vield Fr. a, 8, r and tested the activity of

colony stimulating factor,
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Fig. 6—Further purification of Fr. g by gel filtrat-
ion on Sephadex G-25.

Fr. p obtained from the Sephadex G-75
column(see Fig. 5) was concentrated below
50° (about 5ml) and applied to a column
(2.8x90cm). The sample was eluted with
5% ethanol and fractions of 3.5 ml per tube
were collected. Each efluent was monitored,
with the same procedure as that in Fig.
2,3 and 5.
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Fig. 7—Further purification of Fr. y by gel filtrat-
ion on Sephadex G-25.

Fr. y obtained from the Sephadex G-75
column(see Fig. 5) was applied to a column
(2.8%90 cm). The gel filtration was carried
out under the same procedure as that in
Fig. 6.
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Fig. 8—Gel filiration of DI-C on Sephadex G-25.
DI-C was obtained after concentrating with
n-butanol the dialysate of the extract after
extraction of Duchesnea indica with 5%
ethanol in the room temperature. DI-C (40
ml) was applied to a column (3.8 %124 cm).
The sample was ecluted with 5% ethanol
and fractions of 15ml per tube were colle-
cted. Each effluent was monitored with UV
absorption at 270 nm and with hexose react-
ion by the anthrone-H.SO, method and
with uronic acid reaction by the carbazole
method and protein reacion by Lowry-met-
hod. The fractions indicated by solid bar
was collected and Iyophilized,
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Table III—-Human colony stimulating factor activ-
ities of fractions g and 7

# of Colonies

CSF-1 Sources Dilution mean—SEM Unit/ml
Medium alone n.d.

Fraction g 1:1 477 186:30
Fraction g 1:3 27+4 108+17
Fraction ¢ 1:1 180 7240
Fraction » 1:3 2748 108437
rCSF-1 92+1

Aoz dqnkSAAel om JFE v &
gtz B}, Fr.a @ b, Fr. Id) 9184 = CSF
FHe 24 2o 3

b
5
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