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Abstract

We examined the anti-obesity effects of water—soluble polysaccharides (WSP-A) extracted from the seaweed
Hijikia fusiforme (Tott in Korean). The extracted alginate-like polysaccharide (verified by FT-IR and HPAEC-
PAD analysis) was examined in a lipase inhibition assay and animal experiments. WSP-A inhibited lipase up
to 30%, with over 80% of the initial activity retained until the 1 hour reaction in vitro. There was a 30% loss
in the rate of weight gain in rats fed a high-fat diet. WSP-A therefore seems to serve as a healthy weight
loss agent by inhibiting lipases, thus preventing the absorption of fat in the body.
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Table 1. Infrared band (cm™) assignment for WSP-A, sodium alginate and alginic acid

D
Sal WSP-A Acid Sodium alginate Alginic acid Band assignment
431 438 435 428 skeletal
499 skeletal
620 611 624 611 skeletal
676 673 671 skeletal
719 725 skeletal
751 skeletal
778 782 skeletal
821 815 820 812 skeletal
889 880 887 876 skeletal
932 947 944 v(CO), v(CC)
1,035 1,038 1,031 1,034 v(CO), v(CC)
1,103 1,084 1,095 1,101 v(CO), v(CC)
1,142 1,142 1,150sh 1,149sh v(COC), v(CO)
1,170 1,171 1,182sh 1,177sh v(COC)-glycosidic bonds
1,258 1,252 1,248 §(COH), 8(CH)
1,296 1,303 8§(CCO), 6(CCH), 1(CHy)
1,375 1,377 §(CCO), 6(CCH)
1,418 1,416 1,417 1,416 v«(COO"), §(CCO), §(CCH)
1,615 Vas(COO )
1,630 1,639 §(H20)
1,738 1,741 v(C=0)-COOH
2,652 1,613 2,641 v(OH)-COOH
2,852 2,851 2,854 vs(CHz), v(CH)
2,923 2,924 2,925 2,925 Vas(CHa), v(CH)
3,420 3,423 3,418 3,428 v(OH)-ROH, water

DWSP-A: water-soluble polysaccharide-A.



% frf 84 o879 Lipase Asidds Ad 8 AT} M= 9% 559

Alatga, oo td FEB2I= +SDE YERR ST 54

Hi gk Aol zpolo st f-od- Zhz)
o Age] t-HI2=Ed o3 AAEASH, pak0.05 PITH<S
94 Y= 7ko E Tukey-Kramer multiple comparisons
testoll 98] nEFH AT TEAHAE JER A & Ao
oieh 32 A 39 o)) Ads T 4 A Ha gk
o2 ey ot

.0

#m 9 2y
o CiE =& =M = =

A ot (water-soluble polysaccharides, WSP)+F 9]
FES 98 A5 & W, 2% Wl pH ¥s8l,
ZAI7 WEE Fo] 47t A MY &S A4kE

Hir
fo
4
o
[o
W)
o,
o
o
oy N
ro
]
&

f
b4t
[o
P
2
i
o,
&
o
i)
ox
N
ot
0
A
Y
o
du % Hf

£
i)
e
T
ik
L
2
2
M o
o
e
tlo
L
ob
W
s}
=Y
olN
2, 4y o o
U

o
S

fr
an
B
)
&

ox
S
O
oft ¢
9,
g2
o
B
e

i)
2
fnj
o
o
e
e
B
:
[o
f
f
A
_O|L
R

o
58
4=

g npA OFRY Gl
M A% A R oS A AGEF 25 A o
86%, ¥ FoZHEHE ¢ 53%9 &S AU &4

25 4

20 A

15

10 A

Total carbohydrate (g/L)

0 T T T T T T 1
60 70 80 90 100 110 120 130

Temperature (°C)

Fig. 1. Effect of temperature on isolating of water-soluble
polysaccharides. Macro alga was treated at various temperature
between 70 to 121°C for 15 min, respectively. The amount of total
carbohydrate was measured by Sulfuric-Phenol method. Values
obtained were illustrated as the average from three separate
experiments.
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Fig. 2. Monosaccharides composition of WSP-A analyzed by
fully acid-hydrolysis and detected using HPAEC-PAD. (A)
Monosaccharides used for HPLC analysis as standards are; Fuc,
fucose; Gal, galactose; Glc, glucose; Man, mannose; Xyl, xylose.
(B) Hydrolysates of WSP-A.
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Table 2. Determination of total amount of carbohydrates in 1,250 nm F¥ 9 HFFNME FAd 2Jo]E KT} o=
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Purified alginate 916 (+0.91) 709 cose, galactose, L]l xylose =& W2 NAFHRE
Fucoidan-like 375(£0.23) 29.1 FT-IR 4 A2 E Ao E FAF g v 7}

polysaccharide

UTotal amount of carbohydrates and sulfate contents in WSP-
A were determined by phenol-sulfuric acid method (16) and
determined by Loui’s method (17) using sulfuric acid as
standard material.

H fucose, galactose
3 B J3(18), AZ £ 74

alginate o] 70.9% 5 A= H
20.1% A== A& o] x3 =] Ath(Table 2). ¥HH
AR AE7F 2 A& s Ao R JHEste] ik
Al ol AR 71EAT EF3AS W v A2
ol A 7ol ?4_0114'5 A B F JAT olg A%E

| fucoidan A&

A of o o i

HElO 2 B 2259 4£84 184 Ug9F = alginate9t
fucoidan-like(F-=.© ]"d’ -?r/\}) ol ABVE Ze ug
o8 B A1E E3) <l FtHFig. 2, Table 2).
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2 EITEA LS B3l o WSP-AE A% 8
4 A E ERlstr] 98] 8-l eE %ﬁ% Pi;}

_4 O

HjoﬁLH

gel-filtrationg AX A EHE o] &3t F
& TEENE FHsT. 1 A% & Rl 5 B}
g0l alginate®} A +2 2 8FsI A tH(Fig. 3) 74-4
= TFAA FALS peak FFS ER 2 H(salt) FH 9
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0.24 '~"':: alginate
g alginic acid | [}
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Fig. 3. FT-IR analysis of WSP-A isolated from Tott. FT-IR
spectra of WSP-A (parent sample and after washing with acidic
ethanol) were measured and compared with the corresponding
spectra of commercial sodium alginate and alginic acid, the latter
was prepared by washing of sodium alginate with acidic ethanol
like in the case of WSP-A. Obtained results are summarized in
FT-IR spectra and Table 1 (IR band assignments). Based on the
FT-IR analysis I identify WSP-A polysaccharide as alginate.
Several IR bands in the region of 800~1,200 cm ' are also typical
for alginates or alginic acids.
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Fig. 4. Inhibitory activity of WSP-A toward porcine pancreatic lipase (A) or human pancreatic lipase (B). A1, WSP-A from
Tott; AIl, commercial alginate—1; Alll, commercial alginate-2; T.E., WSP-A of Tott extract. Final concentration of sample was equiv—
alent to 0.125% (w/v), respectively. Bar with different color indicates the different reaction times from the left side to right side (10,
20 and 30 min), respectively. (-)Con: negative control without enzyme, (+)Con: with enzyme which catalyzes the degradation of triolein
used as substrate, and samples treated with different concentration of WSP-A in the presence of human pancreatic lipase and substrate.
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Fig. 5. Effect of WSP-A on body weight change of SD rat.
All the groups were induced obesity by providing high—fat diet
prior to treat with WSP-A. Control, served tap water for 4 weeks;
Medication group, served tap water for 1 week and WSP-A for
3 weeks; Prevention, served WSP-A for 4 weeks.
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