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Components of exopolysaccharides of Nitzschia closterium
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Abstract; Objective To elucidate the components of exopolysaccharides of Nitzschia closterium
(EPN), the components of monosaccharide in each EPN, and the conditions for preparing their sulfated
products. Methods The EPNs were prepared from the nutrient soluticn by ethancl precipitation and
separated by DEAE-Sephadex 25 column. The purity and the relative molecular weight of each EPN were
determined by HPLC. The chlorosulferic acid-pyridine method was used for investigating conditions of
EPN sulfation. Results The EPNs were constituted by three polysaccharides with their molecular weight
1. 886 X 10°(EPN1), 1.41 X 10°(EPN2), and 1.134 X 10°(ENP3), respectively. The monosaccharides in
three EPNs all comprised mannose (Man), rhamnose (Rha), glucuronic acid (GluA), glucose (Glu), and
fucose (Fuc), whose ratiowas 4.3:1:5.1¢89:5.6in EPN1, 4.2:¢7.3:3.7:12.8: 3.4 in EPN2,
and 3.5 2.1 4.3 4.9 : 4.7 in EPN3. The conditions for sulfation of EPNs were nearly identical,
namely, increasint the ratio of chlorosulferic acid and elongation of reaction time favored in obtaining
higher content of sulfate, degree of sulfation in EPN molecular, and percent of sulfated products.
Conclusion  The EPNs are acidic polysaccharides. Their sulfated products —— sulfated polysaccharides
may be of potential pharmacological activities.

Key words: exopolysaccharides of Nitzschia closterium (Ehr. ) W. Smith (EPN); sulfated
exopolysacchardes of N. closterium; composition of monosaccharide

ARHGALHREV BEERXERENRES  REERRD. SHOMMREN HIV SEAEGE
BRABEFNRAWTEE, ATHTEBHEE FRMEERY HiL, DS EERSHRERR

I 7K 6 X6 :2005-02-24
E&TH . EHF AL 863 M LA H (2004AA628080) ; FL I B i 45 AR 7=l 4L H (02KJ360008)
EEM A A2 DL H  EREBA B EL. I EMRIAE ORI E R G EEHR,
Tel/Fax: (0516) 340317¢ E-mail: yyzw@xznu. edu. cn



th 225 Chinese Traditional and Herbal Drugs

5 36 #5812 40 2005 £ 12 A = 1791 -

S ERYAERENGEME, CIHREFEERN
EEEAS.

¥ B 2 % Nitzschia closterium (Ehr.) W.
Smith ¥ FHE T E S £ 0GR IR IR X
Z— ERENRF LR TRERIIPISHA,LE
HERRAVBETIHERLMNE, WRFLER
KRR EEMNE. EHEEHEFHHE
EENAERNZEEERMIRP I WV REBANIZ
BY.mik 1 5g/L b, R RULFAZE
S ERD A EH AEEHRNBLYS . E
RGBT A B RN A B R L X
AL A Lo
1 HEEHEE

Fo oK n i | FC ok R BERE | R (b Ak A
AR T AR L K OB LB AR AT . JAL L.
BB, =8 2 BB, 138 -3 B-5-mf m ok e (1-
phenyl-3-methol-5-pyrazolone, PMP) , B B (b 52,
Bicdee M HE AR AW AR, BT & HEH
CE g e 2R w4 /), H B8 #1288 (Sigma &
AR AR R AR (RE A T
o) (L BRI i e, BB Z i (Fisher
AT, =#K(AH). EDAE Sephadex 25 ¥ & H
(Pharmacia AR ;A BERRAECTBRE, o
BEENTHEHAMDEYHAESATRERT
WM, 45 K JKLBOO3,

7228 W WA E I (R ER A
A FED s Waters 600 BB I8 R4 2487 M6
il 2% , Waters Empower & il T/E 55, S E%H
(AR ER.
2 FAERRMERERSRSHHEE

A EREL ZBNC £ HE#ETBRIER,
FIERER Q5L C,BIRE K 81. 04 kEm’/s,
KBS E A 10 h/14 h, HAHHE A 3X10°/mL
MO AR SEEERh 35 1 5 AVLLBER T 60 L 5
FErh(TEEM 0L, USHEHIESHERE.
FE48 =5 1L 400 mL/min § 38 B 8 o S 4805
MEAEMS. 0dE HERBERERTE 30
C ’ﬁ]‘ﬁ 1 h,# pH {4 8. 4!&&%5@5%&%5"&
$E B 60 CREWRER, LA E BEX KB KE
24 h. BWRESESWRAERE A 3 HEMZBED
.M EYHRTISHE75. 96 g FTHEL R L8,
3 MAEERMESERESE. AR BERA
& F RN E

B5g M AZERMI ERERTABAKS,

E DEAE Sephadex 25 3 4 (100 em X 8 cm),
(2541 'C NaCl BB BEBE L R B & | mL/
min, YR REE4T8I4 0. 0.0.5.1.0,1. 5 mol /L, %
20mL E—RFREP. MBR-EER L aEm"
CHFREFEKT 1 WSt RSNE). %F
HPLC g I 8RB 55, B REk 2R E,
#Ff 10 L F pBondgel Linear #, i sh# 0 0. 02
mol/L BEBRAIKE W, B E 0.5 mL/min, iR
25 C, ICFILMEMRENE.

DEAE Sephadex 25 o384 37 A # 3 fa sh
£ R 3 44, B EPN1.EPN2 i EPN3, K
o1, EPN1 B3 R4 800 mL , ey 4R 400
mL 18K GEPN2 SRR A 1 840 mL, s ik
F 840 mL (0.5 mol/L NaCl 400 mL, 1 mol/L
NaCl 440 mL); EPN3 Mgk 10 2 460 mL, i§
e #E4EFH 640 mL (1 mol/L NaCl 80 mL, 1. 5 mol/
L NaCl 560 mL), 3~ EPN A2 HS ik
BOAKBEAKBEHMEHT B, 2813 E EPNI
250. 45 mg (12.5%).EPN2 1 088. 29 mg (55.1%)
1 EPN3 647.93 mg (32.39%), W@ 1, EPNI,
EPN2 #1 EPN3 £ HPLC 4347, HPL.C i h i 5
M- %t R, X 3 EBHER BB .

3.0 2 3.0
7%
2.5t i 2 25
I I Z
20t Af [ 20 8
- ) ; ! #
15 ﬂ ¥ | ’—{J—«\‘— 15 W&
4 £ E)
1.0 P o [ 10 &
iy ; voob -
0.5 PN fL‘J Lo | 0.5 =
Y e N v Y
0 20 40 60 80 100 120 140
w3 (X20mL)

A-EPN B-NaCl gradient 1-EPN1 2-EPN2 3-EPN3
1 #HABHRSHE IR DEAE Sephadex 25
LEg R by R
Fig. 1 Chromatogram of EPN by DEAE Sephadex 25
column chromatography
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Fig. 2 HPLC chromatogram of 1-phenyl-3-methyl-
5-pyrazolone (PMP)-labeled monesaccharide
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Fig. 3 HPLC chromatograms of PMP for EPN1 (A),
EPN2 (B), and EPN3 (C)
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Table 1 Content of sulfate radical and yield of sulfated EPN under different conditions
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# ma/Rw ETE/A
1 1:1 1 2.640.3 2.7+0.3 28%0.3 15140.9 15.4:0.7 15.5%1.4 456421 43.4:42.9 39.9%1.1
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6 itit 1995, 26 (3): A306.
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