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Modulation of Eucheuma Striatum Sulfated Polysaccharide before and
after Degradation on Crystal Growth of Calcium Oxalates

WANG Miao YU Hai-Yan OUYANG Jian-Ming*
(Institute of Biomineralization and Lithiasis Research, Jinan University, Guangzhou 510632, P. R. China)

Abstract: Algal eucheuma striatum sulfated polysaccharide (ESPS) collected from Indonesian sea was degraded by
hydrogen peroxide (H-O,). After degradation the average molecular weight of ESPS was decreased from 1410000 to 4819,
and the content of sulfate (OSO3) was lightly decreased from 16.0% to 15.2% (w). The effect of ESPS before and after
degradation on the growth of calcium oxalate crystal was investigated in vitro by using scanning electron microscopy
(SEM) and X-ray diffraction (XRD) analysis. Compared with the undegraded ESPS, the size and number of calcium
oxalate monohydrate (COM) crystal induced by the degraded ESPS were much smaller. With increasing the concentration
of degraded ESPS from 0.006 g+L™ to 0.010 and 0.050 g-L™, the average size of COM crystals decreased from 11.5 pmx
2.9 pm to 9.2 pmx2.9 pm and 6.0 umx2.5 wm, respectively, and the number of COM crystals decreased from 3357
per mm? to 2298 and 1532 per mm?, and the diffraction peak intensity ratio of the (101) plane to (010) plane of COM
crystals (Igmyl o) increased from 5.54 to 16.2 and 20.0. The result showed that the inhibition efficiency of the degraded
ESPS with a low-molecular-weight on the nucleation and growth of CaOxa crystal was obviously superior to that of
the undegraded ESPS.

Key Words: Algal eucheuma striatum; Low-molecular-weight polysaccharide; Degradation; Urolithiasis;
Calcium oxalate
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Fig.1 SEM images of calcium oxalate crystals grown in the presence of different
concentrations of undegraded ESPS
ESPS: eucheuma striatum sulfated polysaccharide; c(ESPS)/(g+L™): a) 0, b) 0.010, ¢) 0.050, d) 0.30
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Table1 Comparison of number and size of COM crystals

induced by degraded ESPS and undegraded ESPS

(ESPS Si Size
o ) Number (mm™) 1z Number (mm™) ———

(gL (pmxpm) (pmxpm)
degraded ESPS undegraded ESPS
0 11800 8.1x3.7x2.0"
0.006 3357 11.5%2.9 - -
0.010 2298 9.2x2.9 10315 15.4x3.1
0.050 1532 6.0x2.5 6874 15.1x2.9
0.30 3300 2.5x0.5 12100 7.2x4.0

* It shows the obtained calcium oxalate monohydrate (COM) crystals
have three-dimentional structure in the blank experiment (umxpumx
wm). However, the crystals are much thinner in the presence of ESPS,
so it is difficult to measure their thicknesses.
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Fig.2 SEM images of calcium oxalate crystals grown in the presence of
different concentrations of degraded ESPS
c¢(ESPS)/( g-L™): a) 0.006, b) 0.010, ¢) 0.050, d) 0.30
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Fig.3 XRD patterns of calcium oxalate
monohydrate crystals grown in the presence of
different concentrations of undegraded ESPS
c¢(ESPS)/(g-L™): a) 0, b) 0.010, ¢) 0.050, d) 0.30
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Fig.4 XRD patterns of calcium oxalate monohydrate
crystals grown in the presence of different
concentrations of degraded ESPS
c¢(ESPS)/( g+L™): a) 0.006, b) 0.010, ¢) 0.050, d) 0.30
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Table 2 Relative intensity of diffraction peaks
T 01/ 520) of COM crystals

(ESPS)/(g-L") oo/l oo/l
degraded ESPS undegraded ESPS
0 2.75 2.75
0.006 5.54 -
0.010 16.2 5.61
0.050 20.0 6.01
0.30 - 11.9
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Fig.5 Schematic representation showing the
morphological change of COM crystals
¢(ESPS)/(g-L™): a) 0, b) 0.006, c) 0.050, d) 0.30

AU . AR AR 2B ¢ eses=0.006 g+ L' i}, COM
R Lo/ L o0=5.54; 4 HIGNZE 0.010 F1 0.050 g-
L B, Lo/ Lo /3 53 N ZE 16.2 F1 20.0; 1 24 H A4 0
%0.30 g-L™ B}, COM ¢ AR 2 2847 (010) 1 X 7 1)
Tt (& 4d). AHEZ T, AR fF 2050 c(BSPS) A
0.30 g-L™ B, COM FaAAI Lo/ Ton=11.9.

Bl 5 Sy COM N[a] ity T AR fb A 78 7R 73 ], 1]
DLF HBEFT ESPS WL, COM @A (101)
TATZE AT S, 1T (01.0) TR 2R I 555

ESPS #lil COM A% A 4 Fn 5 4 1) J R
FU ™LA i

1) SRS 2R T« - RRIR e, oA
WRARER JE A k) AT ER a-(1—4)-D 7L
TR AE-B-(1—3)-D -2 FLAk M (L 3, 6 Pk -D -7
LMD —BE BT I 5 4 T 2 HE (] 6). ESPS 43T 4%
AT A R ke L R 555 W A 1R 174 97 P Ao, 3 2
PP AT LS 0 Ca 4 A, TE T b4 &
Yy, DB b ml v Ca Rk e, Ht i s RS
(AR S AR A, AR COM Y A% A K.

2) [t 25 [ it s R K it ESPS He B2 A4 i1, COM
i VAR (4 (010 [T X 7 P49 AT S 068 B8R 32 30 i i 557, 2 1R
SR R B o] (1) ESPS B 5 3 o 5 AL A FH R A
£ COM fnfR M) & Ca® iy (101) "2, BHAT T %W
Hh Ca* [ I T 32 3%, (AR fb R (LO1) Dy il () A K
SZ RV AR S AR KBS, A KA AT 2
e, F & AdE COM AY(101) i i Bfe s

3) ESPS #illifil COM FhiA (i R A& B Talf fu vy
far i) ESPS W[+ COM dhiR & )5, 45 fh iR m
1) zeta LA BEIG N, S0 T S EHER 7).

4) BRI /N3 TR ESPSHI I A FH B 5 )]
T ESPSFEf 5 AR L4y F i F AT FRERIL
T, (H B & AR b /. R4+ 5 ESPSH T4
XK K (n=7500), 43T 5 546 IR HER, Hmsh ik
22, /N F R ESPS 1 4 T4 K K46 6 I, TETR IR
R Sk RN, 2 5 SR B A 28 B K, X
{EE 0T /N T ESPS AT R L Air, i L35 kg

CH,OH
-0:50 Q 0 0

OH oIl
E 6 REMBESERTS ZBNEHET (RS
FHEH)TE
Fig.6 The molecular structure of the representative
composition of sulfated polysaccharide extracted
from alga eucheuma striatum
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