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Abstract: In this study, the chemical compositions, structures, immunomodulatory and hypoglycemic activities of fucoidans
from Sargassum zhangii (SZ-Fuc) and Sargassum hemiphylla (SH-Fuc) were analyzed and compared. The results showed
that the sulfate group content and molecular mass of SZ-Fuc were (29.74 + 0.01)% and 111.28 kDa, respectively, and SZ-Fuc
had a relatively loose surface structure. The main chain of SZ-Fuc was composed of (—1) linked fucose, xylose, glucose,

mannose and galactose, (1—3)- and (1—4)- linked xylose, (1—2)-linked mannose, (1—3)-, (1—4)- and (1—6)-linked
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galactose, and (1—4)- and (1—6)-linked glucose. Meanwhile, the sulfate group content and molecular mass of SH-Fuc
were (44.11 £0.01)% and 1 166.48 kDa, respectively, SH-Fuc had a compact surface structure, and its main chain contained
(—1), (1—-3)- and (1—4)-linked fucose, (—1), (1—4)- and (1—6)-linked glucose, (—1) and (1—2)-linked mannose, and
(1—4)-linked galactose. Besides, both SZ-Fuc and SH-Fuc had branched structures. They significantly increased NO release
from RAW264.7 cells and improved the protein expression of inducible nitric oxide synthase (iNOS) and cyclooxygenase-2
(COX-2), indicating good immunomodulatory activity. The immunomodulatory activity of SZ-Fuc was better than that of
SH-Fuc, while the inhibitory effect of SH-Fuc on a-glucosidase was better than that of SZ-Fuc, suggesting that SH-Fuc had
better hypoglycemic potential. This study can provide a theoretical basis for polysaccharides from S. zhangii and S. hemiphylla in
the development of functional and nutritional foods with immunomodulatory and blood glucose-reducing activity.
Keywords: Sargassum; fucoidan; physicochemical properties; structural characterization; immunomodulatory;
hypoglycemic
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1 HES5HE: BEZWE (Sargassum hemiphyllum fucoidan, SH-Fuc) . %
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Table1 Experimental procedure of a-glucosidase activity assay
%l WA BT OA ERd RETa4
PBS{AFA/L 120 120 120 120
BV (0.2 U/mL) KA/l 20 20 20 20
JEYIPNPG (25 mmol/L) KA/ 20 20 — —
AR B E 2 PRI — — 20 —
SR 37 CfHif 15 min

211 iNa,CO; (0.1 mol/L) (ARl 40 40 40 40
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Table 2  Experimental procedure of a-amylase activity assay
A WA EEAA BRE BRTA4
PBSHAF/ML 20 40 - 20
B (4 UML) ARl 20 — 20 —
AEEER (0.5%) HHLL 40 40 40 40
AR R FE 2 R AL — — 20 20
R 37 CHHE 10 min
2|1 DNS AR L 80 80 80 80
1.4 HdEkba

SIS o BAPATINES 4, PlxEsRoR, KHSPSS 25.0
BAFA AR, IR F ANOVAFIDuncan % 5 LA 4T 5
EMAHT (P<0.05) .
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Ffi7Rno SZ-FucMISH-Fucf3 % 73528 (2.854+0.35) %Fl
(2.724+0.18) %, LakshmanasenthilZ?"15¢ FH #K 5 #
PN P RIS BB, 3N (1.8£0.16) %,
AR TS AT LL U, SR S i i B BOKIR B9
w7 2R, SRR S S AT AR Y
M S SR BREE R, WinERBZE, M
HFRIT 2R . 23K W, SH-FuchifRIHE i &4
$ & T-SZ-Fuc., SH-FucHISZ-Fucks [0 & 4 54 il h
(2.6640.67) %M (1.9240.38) %, EEED, Uil
Sevagiki bk & IR

#3 PRI B B SRR A Sy

Table3  Yields and chemical components of fucoidan extracts from
two Sargassum species o
%
FEdh % IHMENS RRENES Y EARES
SZ-Fuc 2.85+0.35 82.7740.40 29.74+0.01 1.924+0.38
SH-Fuc 2.72+0.18 75.35+1.46 44.1140.01 2.66+0.67
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Fig.1  High performance gel chromatograms of fucoidan extracts from

LI EUmV

two Sargassum species
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Table4  Molecular masses of fucoidans from two Sargassum species

45 SZ-FuclIHLsHrasit
Fig. 5 Methylation analysis of SZ-Fuc

e 2 = AL R YIRS
1 2,3,4- TR I 5 6% 2 T 0.097 Fucp-(1—
2 2,3,5-HIENL I ARE Z B2 0.026 Xylp-(1—
3 2,4- AR BLIE G ACKE 2R T8 0.058 —3)-Xylp-(1—
4 2,3-FRIEIE A HE 2.2 1 0.019 —4)-Xylp-(1—
5 2,3,4,6-FF RN 7 A R 2 IR TR 0.045 Glep-(1—
6 2,3.4.6-FIENLIEH EEbE 2 KR 0.062 Manp-(1—
7T 2,3,4,6-F NI TR 2R 0.071 Galp-(1—
8 3,4,6- FF R IR 25 i 2 R T 0.057 —2)-Manp-(1—
9 2,3,6- FENL I 2 7L B 2 BR TR 0.240 —4)-Galp-(1—
10 2,3,6-F AL i 4 B 2 R 0.144 —4)-Glep-(1—
11 2,4,6 L NL IR > FLHE 2 R TR 0.017 —3)-Galp-(1—
12 2,3,4-HRE I 20 47 4 2 TR 0.021 —6-Glep-(1—
13 2,3, 4-HHIEnbm - 7L0 2 B 0.032 —6)-Galp-(1—

14 2,6- FF B LI 61 257 0 R TR 0.022
15 2,3~ F L R 76 26 1 2R T 0.023
16 2,3-F LI IR 2 LW 2R T 0.043
17 2,4-F IR 2 7L WE 2R T 0.024

—3.,4)-Glep-(1—
—4,6)-Glep-(1—
—4,6)-Galp-(1—
—3,6)-Galp-(1—

46 SH-FuclUJLL5bidh it
Fig. 6 Methylation analysis of SH-Fuc

FE i m,/kDa UEETRIAR o /%
SZ-Fuc 111.28 90.27
SH-Fuc 1166.48 44.06

23 EEEZBER PR

SIS ATAEAT RN T 0 R ) Z R BT A, R
FIGC-MS4 M 3L i% 475 30, SZ-FucHISH-Fuc ) i 1 gt
LER A RINERS. 6. £SEIR: SZ-FucEHEW 5 (—1)-%
B2 BRI A R . R RIATRE . H ER AR L
LREE, (1—-3)-F1(1—4)- 252 (1) H B L A RE 2R 1
(1-2)- B 1) I EE ML H R 2R, (1-3)-. (1-4)-
F(1—6)-1EH 1) Bt i~ FLBE SR TR, (1—4)-F0
(1—6)-3EHE ¥y FI B 761 6 0 LR T RIS 2 4E(1—3,6)-
F(1—4,6)-ZEH (¥ FF LML - FL0E S BRI, (1-3,4)-F1
(1—4,6)-FEFL 1) LN i 3 %) % LR T, R WISZ-Fucfi 1t
YHESER) . F6k R: SH-FucEHME S (—1). (1-3)-F1
(1—4)-3E 42 1) F L 5 0 IR T, (= 1) (1—>4)-Al
(1—6)-3Z 42 1) FF L ILE g 36 26 W BRI, (- DAN(1-2)-1%
PRI R L AL e H SR s QBRI (1—4)-3E 4% 1 HI JE it i =
FLBE CWRIE, SH-FucH [FlIN A7 7E(1-2,4)- 2 He ) HH Lt
W7 P LR TG . (153,4)-F1(1—4,6)-3% 422 1) H 74 267
LIRME (1953,6)-F1(1—4,6)- B2 1) F 5L 21 FLHE 2 BR TS |
(1-4,6)- 4% (1) H 5 H 85 08 £ 1815, 2R W SH-Fuclr] FE £
TE5Y SCE5H

W 2R H S e VIR R
1 2,3,4- HURERL I 7 HE R RS 0.028 Fucp-(1—
2 2,4~ FBEIE I R C TR 0.019 —3)-Fucp-(1—
3 2,3-FRJENE I 25 0 R TR 0.015 —4)-Fucp-(1—
4 2,3,4,6- SN IR R 467 6 C TR 0.044 Glep-(1—
5 2,3.4,6-HIREIE W H B2 £ Be e 0.038 Manp-(1—
6 3- LI 75 T 2R TG 0.035 —2.4)-Fucp-(1—
7 3,4,6- FEL e e 1 55 0 . FR TR 0.257 —2)-Manp-(1—
8 2,3,6- FR SN - 7L 2 R 0.105 —4)-Galp-(1—
9 2,3,6- FR LI I 61 6 4 £ R 0.231 —4)-Glep-(1—
10 2,3,4- FR L NIE I 260 0 £ R 0.018 —6-Glep-(1—
1 2,6- PR 76 2 2 R T 0.041 —3,4)-Glep-(1—
12 2,3- St i H R 0 2 TR 0.032 —4,6)-Manp-(1—
13 2,30 i 74 22 W TR TR 0.036 —4,6)-Glep-(1—
14 2,3-FREENE I L0 Z R TR 0.019 —4,6)-Galp-(1—
15 2,4- HRE LIS - 7 K 2 R g 0.081 —3,6)-Galp-(1—

24 HBEZHNNES

WE2FT7R, SZ-Fuc RPN, ZifEiait, £
BERW S AR Z . BEEAERSLIF . T SH-Fuc R mAHXHE
T, MEMKBEI RGN, AR RIL, £
JEORAG T 2T AR XS T o P R 3 3 22 W oW
SR ZR, HEMTTRES HAE. (gl bl
G IR RN A R,

A.SZ-Fuc; B.SH-Fuc. FHRl. 240 HINBKA400, 2000 5.
Fl2 PIRDEEE SR 1 e e

Fig.2  Scanning electron micrographs of two fucoidans
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