EERCE S TR i ROk o Ml (O R 2008 4 9 H
Vol.43  No.9 Journal of Shandong Unlversity(Natural Science) Sep. 2008

X EH S :1671-9352(2008)09-0001-05

AR R SRS B AL R B R T 5

HEIERD R S B, E R !
(1. R A P BRI E M 2 L LR 7569 266003;
2 WA RREBE NI, LA G 250014)

WE AT E EARBRRAT ERGKERSEE LI, LT KA X FE (Asterias rollestoni ) ey 5 B A4, #) F
7](#&7#%7? R R IR R RS AR B R IUAR G A AL I A B AT A AR B R AT T AL, SEAT R AR
AREREFFTMNE, FREREI, E 30%.50% .70% .80% .95% T BE 75 i 09 K FUA I A & AT se BL4L & F
70% CE R A O EAKA L AT AR LA SR RIE, 70% BRI S BRI AE BT
—F 45,73 %8] T SF-1.SF-2.SF-3 f= SF-4 WAt sh 0, Fo b SF-1 sh bR Z AR A H &0, SF2 sh i B
FARFE AR E M, SF-3 Au SF-4 shAL T3 A A RFRG A B F M, SF-3 thib & 5 Bk A4 &4 (HPLC)
H# PR R e B, AL ERE, TERA THRRAR WS, ARERAFAREREELH
R SRR AR R T Ak,

REEIF R RIS EZLF AR EM; KIUK IS AL BAT; IR BB BT

HESES: Q58 SMERARERD: A

Purification and antifungal activity examination of water-soluble
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Abstract: To exploit highly bioactive natural antifungal medicaments from starfish, water-soluble starfish glycosides from Asterias
rollestoni were isolated and purified by macroporous resin column and silica gel column chromatography, and their antifungal bio-
activities were also examined. Among the macroporous resin fractions of 30% , 50% , 70% , 80% and 95% ethanol, 70% eth-
anol eluted fractions showed the highest antifungal activity towards Schizosaccharomyces pombe and Candida albicans . After being
checked by thin layer chromatography, purified SF-1, SF-2, SF-3 and SF-4 fractions were obtained from 70% ethanol eluted
fractions with a silica gel column. Among the purified fractions, SF-3 and SF-4 showed much higher antifungal activities, while
SF-1 did not show any antifungal activities and SF-2 had only very lower antifungal activities. SF-3 exhibited a single peak after
loaded onto a high pressure liquid chromatography (HPLC) column, which indicated that SF-3 was pure enough to be used as a
candidate of antifungal medicament development. This research will lay a solid foundation for the development and application of
natural and highly bioactive antifungal medicaments.
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B 375 ( Asterias rollestoni ) % B 5 55 KN VS
W, , S5 PR T ( Schizosaccharomyces pombe ) Fll F o,
IR ( Candida albicans ) H H EREFE R A AEY) T
FRSL G % 2 M G, R B YPD 85 5% 3k (BE R R
0.5% , EHWR 1% , H%EHE 2% , 5l 2% ) T 28 CHi
Ii 5 BERL 78 AN B 3 o A AR T R R T
P 3 35 [ 79 9 (SIM) 23 7], AB-8 B AL AR W H
KRG T, ik AR B J2 A LA 5 (200 ~ 300
HD A AL L), Agilent1100 %Y 25 JE A AE
JZ#r (HPLC) 1%, RID #5 I 2% A1 Agilent ZORBAX
Eclipse XDB-Cs 2 HPLC /2 H7#E (4.6 mm x 150 mm,
0.5 pm) K FEE Agilent 23 7] 7 &, HPLC 2 M1 FEPE M
TSI G A i ol , AR 4 R o dr o
1.2 KR EEESFMNDHIRK

GHT it 25 TG 5% 22 i, FH S 28T, 60 C 7K
% 2 h, WEIR W FE , 16 J2 20 A 1o 8 I Wi S v AL /K
PR BRI KR pH TR 10, AR T FAL B
1) AB-8 BIRALBHARHE (30 mm x 300 mm) , 218 7K ¥k
K543 B 30% .50% .70% 80% 95 % 1) L BEH I
2% 300 mL HEAT VB, WO 45 bk I 20 43, A T At

BJE PR T Bfb AT AR I, 20 e i 2% & RN T
JE# M.
1.3 KRIWMEERHASMEREENE
2082005 H [ 2 S R RREE TS UEA T T ER

BEARPINAE o B[RRI PR TR B BT R4 2 i
- b AR R VR B A 0.5 mg/mlL () A B ER K
VO, 53 A ) E T 23 e R 1 R B 1) 40 A
KN AR A AR AR
1.4 KBAMEBEEEFNEREERR
0 2 L ) ELAT B B TR T R LA i A
JBAZH 43 A TRk AH HAE (15 mm x 200 mm) , A1 FHTE
BIEJZNN (Vg rm : Vomens s Vi =4:1:5) REIATIE
SLURI , AR AL 4 (B8 5 mL) o WA BRI A 43
PEATREICAR 2 20T , &5 I RS S A0 R 1 PE M 4 57
ZIERE R BRI T 5 45 F o
1.5 XKBFUEEEEHRALASNNEREENE
IR T B T Al A2 2 400 TR A AR I 5 T
Wilml 1.3 FE AT Sl A0 i 1) S AR A 7 3k B2 (MIIC)
5 2 B H 1145 (2007) BEAR R BRI o
1.6 KBGBEEHHAUERNEESTE
FRICK 1 1 il 2 2 2l AL B 0 00 R T
0.4 mg, FH 2 2§ F 7K Be il 55T # W B 0.5 mg/mL
(RI7K B, B 20 pL W B T Agilent ZORBAX
Eclipse XDB-Cy5 (4.6 mm x 150 mm, 0.5 pm) HPLC
ML TE25 CHIBENA (Vo 2 Vi = 36:100) HEATHE
(RN 1 mL/min) , K 203 nm G, HE4E =
S YR A €8 T i A 2 4 P 2
1.7 HiEabiE
SREARE O 8+ bR (v £ 5)7 SR
TN 25 S 2 [R) A B EE X 2 R Excel BRAEAT ¢
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2.1 XKAWEZEHASMEREMNE

I A R X 30% .50% . 70% 80% .95 %
TSR A AL AT T P B I HEF T, 25 VR AL
3%k AT B R € R T ) L an P 1
N IR IR/ E K MIC N3 1 FiR, 45
F], RV FE K 0.5 me/mL 14 4% Yk B 40 43 % 245
B%RE T ( Schizosaccharomyces pombe ) Fl FH {0, /& BR
( Candida albicans ) Y47 — & i 4 F , (400 4] 72 B2
AIRAHIA o HeH, 309% 136 4153 A7 55 55 Bt L T
550 % 80 % Fi1 95 % TR 20 3 34 HAT A8k i 40 B
PRI 1 5 70 % PRI 2 ) B B B T P I
2.2 70% 2Bk BRA D EREEN

B A B E PSR 70% £ B i 4 4%
A TRE AR 2T, Xt 45 T M A v JE 4 4 047 B e Al
HEZEHRGI 25 B & 2 W55 9~ 10 S UM
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BEIEAR 45 ORKIE R R B I 7 B Al S OHHT R

BTG PEF AT 3

SBIRIEREE 0.76 £0.01 HYEA—BE &, &I U E N
SF-1 i fb Rt i s 55 17 ~ 18 S Ve 4l 43 34 M iT R R
0.57+0.01 PBJH—FE 5L, 5 IFUCEE Hy SF-2 glifb i
il 5 55 25 ~ 26 S PR 43 BT 3 0.40 £ 0.01 1)
BB, A I A SF-3 Alifb A il 5 34 ~ 35 5
VEMRZH /329 0.32 £ 0.01 BYBA—FBE 5, &I U N
SC4 ZlALFE S o XF DU Bl Sl AL A & 20 0] HE 47 e 5 78
KA GG R R4

B 1 SR RALB BE R DRI 4 43 (B B 1
A, HFEEERER; B, AOEERER . a. 30% O EEE R TE A
435 b, 50% CEEEIRVERLALSY ;5 . 70% LB AL 5
d. 80% T BENRAE 4% 5 . 95% L BEVR VR A 45 5 4% vk
J AR 3 B (5 T B e B2 442 0.5 mg/mL.

Fig. 1  Antifungal activities of different ethanol fractions from

macroporous resin column
A. Schizosaccharomyces pombe ; B. Candida albicans .
a. 30% ethanol fraction; b. 50% ethanol fraction; c¢c. 70% etha-
nol fraction; d. 80% ethanol fraction; e. 95% ethanol fraction;
The concentration of each ethanol fraction used is 0.5 mg/mL.

1 AT IRFL AT PR 2 5305 24 5 I B T AN 1 £
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Table 1  Sizes of antifungal circles of different ethanol fractions
from macroporous resin column towards S. pombe and
C. albicans (n=3, x +s)
KA N BERLZH 53 G I A SRR N
(S. pombe) (C. albicans)
30% L EEVERLAH o 17.14+0.51 14.85+0.15
50% L BESERLAH 43 19.36 % 1.02 16.30 + 0.64
70% ZBESERLLH 43 24.03+0.87 18.77+0.98
80% L Ve ML LH 53 20.75+0.41 16.01+1.17
95% LBV 43 20.58 +0.97 15.95+1.12

25 K AL R Me A Wk B 41 43 9 P Joa & ok B2 X oy
0.5 mg/mL,

2.3 HERHEENALCHESRNREREEEE
TR e JE A 0.5 mg/mL ) SF-1, SF-2., SF-3 Al
SF-4 ZHAVFE i 0 2858 P B B 60 8 R R 0 0 1A
RR/NGNEL 3 B, SR B0 R /NI e K H MIC B 4N
K2 PR TERRWEEN 0.5 mg/mL (1) 4 Fiik AL
alifb #E S, SF-1 4l Ak FE A BB G P, SF-2
SRR i 2RSS PRI 1, SF-3 i SF-4 4lifk
i B AR BT EL R 6 . b, SF-3 il SF-4

g AL FE o B BT L TR O PR T SF-2 i RR S (P <
0.01), 1] SF-3 5 SF-4 4lifb A 5 54 T 5 18 16 PE A
BEZER(P>0.5),

A AL EBEEEDS
16

17 18 19 20

34 35 36 37 38

B2 SRR AL 0 i T2 2 AT R %
B RER AR 2 B 5 A2 E T BE AT 5 B BT R .
59~ 10.17 ~ 18.25 ~ 26 1 34 ~ 35 541 433 g B —BF 45,

F 9~ 10 SH TR N 0.76 £+ 0.01, 5 I SF-1; %8
17~ 18 F AT B FRIE N 0.57 +0.01, &I K SF-2; 55
25~ 26 SR EIH 0.40 £ 0.01, A9 SF-3;45 34 ~ 35

USRS 0.32£0.01, A IF N SF-4.
Fig.2  Thin layer chromatogram of different fractions of silica gel
column

The number of each fraction from silica gel column indicated at the
bottom of each spot of thin layer chromatography. Fractions 9-10,
17-18, 25-26, and 34-35 are all with a single spot. The mobility of
fractions 9-10 is 0.76 £ 0.01, and which were pooled together
named as SF-1. The mobility of fraction 17-18 is 0.57 + 0.01, and
which were pooled together named as SF-2. The mobility of fractions
25-26 is 0.40 = 0.01, and which were pooled together named as
SF-3. The mobility of fractions 34-35 is 0.32 + 0.01, and which
were pooled together named as SF-4.

B3 25 e AR 4l AR & B PT L RA TS 1
A. BT R; B, HOBEEER . a. SF-1 4ifbFE S b, SF-2
i fbBE e, SF-3 4ifuEdh s d. SF-4 aifb e .

Fig.3  Antifungal activities of different ethanol fractions from silica

gel column
A. S. pombe; B. C. albicans. a. the pooled fraction of SF-1;
b. the pooled fraction of SF-2; ¢. the pooled fraction of SF-3; d.
the pooled fraction of SF-4.

24 KBAMEBEEF4A4LER SF3NSERN
(HPLC)HEEEE

# 20 1L 0.5 mg/ml 1Y SF-3 AiALFE LK IE R A
T HPLC JZHTHE, S Ve 73 (Vs Vi = 36:100) 1Y
IR (3 15 DL 4, SF-3 Zli Ak R S e (o3 K]
A 7 o B — PR i 0, TR AR — AL AR B = ik 98 %
DAk o SF-3 Slifb A o 78 e % 25 A I A 45 b i, 1
WK Vvt B R A A i SF-3 M2l BEAR
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F2 AR S it 0T SR I AR (0 BR TR A PR N SO IR AR A B B i R B (MIC) (=3, % £ s)
Table 2 Sizes of antifungal circles of different purified fractions from silica gel column and their minimum inhibitory concentrations
towards S. pombe and C. albicans (n=3, x +s)

FAFHEELETE (S, pombe) HESERE (C. albicans)

“ifb iy

WHEAF B/ mm MIC B/ (pg/mL) WHEA BEAA/mm MIC 1/ ( pg/mL)
SF-1 — — — —
SF-2 12.59+0.87 1.00 10.57 +0.91 35.00
SF-3 26.77 +1.20 0.25 20.92+1.25 10.00
SF-4 26.83+1.25 0.25 20.85 + 1.74 10.00

U 2 SF-1 ~ 4 KR 7E 22 M sl B R A ] B 50— BE R p AR TR 2L 20, A% B M 201 20 09 (80 P B o vk 2 2%

0.5 mg/mL. “—" 7RI HATEAL .
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Fig.4 The HPLC chromatogram of SF-3 pooled fractions of water-
soluble starfish glycoside
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FARBTE 259 , LR RO 7 1) 0 A Ok k32 2]
AT R, QLR 2% [ 2 AR i H s o

g B SR ANME A PO PR SRS I, i HL
AR R B A 2 PR, & v T & i 254
() —Fh B IE R B, B AR SR A RS. HAR
2% Hashimoto 1 Yasumoto I - & ¥V 2 10 /K424
TR A, I A 1 F ) B 2 M B kAT T
B SEHEANICE IR A 10 AR s T4 B
(SR i B PRSP I X L FR AR IR U
I 56 | &AM i M Ln A e AT T . B
Fl, R 7 2 S 1Y) 0 B i o R Y B S A BILIA

FNBEIR, ] B2 AH A e A 2 A1 A AR HPLC 4R 75 4%
AR R SR AR YR IO T AR
DRECHT, 1 5P ] £ 00 2 RS W A A K
B2 AE SN I 3 T 2 TN DMSO A543 HLIE i
T VA, AL T8 00 A S I A — € R B2 B IR A
T IXAE—E R E R 1 A I R B A AR AR
P AT R AR AR o bl T R RO AR
X o3 B R SRR AL, i B R 2
B R IR G AR, PR3 2 4l Al 1) xR A
Ko BAE N IMBA K R AR 4 B Al
1 B HAT B RIS PR e A

R TR — )8, AT E O TR
W54 47 (Asterias rollestoni ) [ W) 7K 1 $2&3  R F 60°C
IR T7 ¥ B il s K PR T FR S Y Y Ok, RS
S R RFUR BEAE JZ AT AR AT J2 B X KA v AL
BT TP A, RS T B BE PR R
PE B B BRIV R R AN 98 % L I,

X % PR B 4 I AT /K B 19 5 ik, — D T )
DA S RGN BT 2 K s MR R R, S —
i A LAGRAIE I A S v i R T BB REAS R
JEE 3k v T A A TR, DT o5 K PR B2 Ml DR 455 1 ¥ B v
HREYREE, oAb, T2 W TERRME R A T 5
K R TETRIE 25 A T A M B, B3R T K
FEWA pH AEA S 10, DAuZb /K s Ve i B 2 K
it o ZHARTT R C AL OS5 (2007) TR SE & VIS5 A
S GUREN

AR SR MR BE 6 B S B B 1) J7 12 AP T 45
WKW P oy T 2 MoK g B R
Gr, KIAE 30% ~ 95 % LB WY AL AL 2 BT
BEWLZH 3 v, 70 % LWV W DR M 20 73 %o 1 8 A& B T
LG P B P P L TS PR . A T RIS B
PUE BTG PR K P T B R B, A SR
FHREREAEZ A X0 i 45 B 19 70% £ B e B 41 4 64 7
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FIXF I B AT AT T RERCAE )2 alift . 8 A A AT
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