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Structure and Antioxidant Activity of Polysaccharides Extracted from Sargassum fusiforme
WU Juan, OU Zhi-rong, LI Zhao-rong, ZHAO Mou-ming”
(School of Food Science and Engineering , South China University of Technology, Guangzhou,
Guangdong 510640, China)
Abstract: [Objective] The polysaccharides extracted from Sargassum fusi forme with different ethanol volume were
studied. [Method]) Polysaccharides were extracted from S. fusiforme using an acid solution, then precipitated with
different volume fractions of ethanol. The resulting extract was analyzed for its physicochemical properties, monosaccharide
composition, molecular weight, structural characteristics, functional group identification, spatial conformation, apparent
morphology, and rheological properties using ultraviolet spectrophotometer, precolumn derivatization-reverse-phase high
performance liquid chromatography, GPC-MALLs, FT-IR, SEM, and Huck MARS III rheometer. The antioxidant
activity of the extracts, including the oxygen radical absorption capacity and DPPH ¢ and ABTS ¢ scavenging ability, were
determined. [Result] Extracts, SFP-50 and SFP-70, were found to contain higher contents of sugar, sulfate and uronic
acid than the other samples. All 5 extracts contained mannose, glucose, glucuronic acid, galactose, arabinose, and fucose
but differed in ratio, with fucose being the highest at about 50% of them combined. The molecular weights of SFP-40,
SFP-50, SFP-60, SFP-70, and SFP-80 were estimated to be 97. 63, 90. 51, 97.19, 81.52, and 90. 93 kDa, respectively.
The Congo red assay showed that the polysaccharides had a triple helical structure. The solution of the extracts was non-
Newtonian fluid with elasticity. The scanning electron microscopy images showed an uneven, loose and porous surface. All

samples had varying degrees of oxygen radical absorption capacity and DPPH + and ABTS+ scavenging ability.
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[Conclusion] The volume fraction employed for the ethanol precipitation affected the physicochemical properties,

monosaccharide composition, and molecular weight as well as the antioxidant activity, but not the conformation,

microstructure or rheological properties, of the polysaccharides obtained.
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ABTS « 3% (%) =[(A—Agg) /[ As g 1X100

Hoip Ay 182 AL WOGBE . Awy T8 FE Sh 41
I B
1.4 HEHRITSHF

/N ol ] SPSS 24. 0 B AF 9 77 28 50 M 05 i AT K da
REMET. P<<0.05 FREFLE.

2 ZRE55H

FHEESENELERSH

AR 220 B BT A 25 Rk 1 PR,
SBES Y B h SPF-40(69. 71 4+2.72) % . SFP-50
(78.2441.90) % . SFP-60(71. 73 + 2. 55) %, SFP-
70(74.70 +2.62) % F1 SFP-80(68.48 +1.87) %,
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FEARIEFRW] R 2R 2 & A B IR 5L HL R Ak
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W B0 1R i & R Yy (1.67 £0.65) %, (7. 05+
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R E T A 3 R AL S R R 1 A AR
7% . SFP-50 K SFP-70 MBS & & W & 5 T
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Table 1 Physicochemical properties of polysaccharides extracted from S. fusiforme
i H -
SFP-40 SFP-50 SFP-60 SFP-70 SFP-80

Item

Bk Total sugar/ % 69.7142.72a 78.2441.90c 71.73=+2.55ab 74.70+2. 62bc 68. 484+ 1. 87a
M Total protein/ % 0.72240. 06a 0.64=+0.07a 0.74=0. 14a 0.76+0.19a 0. 6840.07a
iR A Sulfate/ % 1. 6740. 65a 7.05+1.02¢ 4.624+0.93b 7.1841. 76¢ 4.234+0.56b
B2 Uronic acids/ % 37.63=E2. 28bc 39.45+0. 86¢ 32.96+2. 2a 38.87+1. 35¢ 35.81+0.04b

T« AT B 5 AN [l /NG 2 B 7R 22 57 . 3% (P<C0. 05),

Note: Different lowercase letters after the same line of data indicated significant difference (P<Z0.05).
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SFP-70 #l SFP-80 [ - ) 43 F &t 4 Jill & 97. 63,
90.51, 97.19, 81.52 % 90.93 kDa,
2.3 OSMRIESHT

SFP-40. SFP-50. SFP-60, SFP-70 % SFP-

80 ML AMEIE AN &l 1 ffs , 32 B O Ay JE AR
FAF . AW EZAPUEREA AL, 3 212 em™ ' 40
B T W 2 T 2 0 R R A I s R B Bl 1Y
2919 em bYW YR BT C-H OB Y il 45 ik B
1743 cm ' F1 1 616 cm ™' fi4 W2 Wi U6 Sy 1S 1k ¢ 3L
(C=O) LI (COO-) RyFFfEWE, PiH] SFP
AR O BEIE SO B IR . 1 422 em 'O C-H (92
thPEsh. 1026, 1096, 1134 cm '3 M & H W
[ W YL Fe 7 SEP 1) 4 R0 80 Ay i g 80020, 2
HiE C-O-C AEX PRI PRSI IE, 1 247 F1 808 em !
AR R T S= O F1 C-O-S By i 4 Iz 35 .
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Table 2 Molecular weight and monosaccharide composition of polysaccharides extracted from S. fusiforme

BAE Y B JR H 43 L Molar percentage of monosaccharide/ %

4 3 5y F

Treatment HE FL A= 4 B T R i 7Lk [EDR(EE S R MW
Man Rha Gle A Gal Ara Fuc /kDa

SFP-40 8. 96 0. 00 10. 63 2.4 14. 47 12. 37 51.10 97.63
SFP-50 16. 05 0. 00 10.51 2.23 13.18 5.70 52.33 90. 51
SFP-60 14.12 1.42 9.01 4. 26 12. 24 4.63 54.32 97.19
SFP-70 13.12 1. 33 12.13 5. 14. 87 3.02 49.75 81.52
SFP-80 11.56 0. 67 9.67 8. 65 12. 22 3.43 53.79 90. 93
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Fig. 1 Infrared spectrum of polysaccharides extracted from

S. fusiforme
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M NaOH ¥ 5 0. 05 mol « LA}, SFP-40, SFP-
50,SFP-60, SFP-70 K SFP-80 i it W Ui I K 58
SRIEAIG . 25 WY R 1R 42 JBC 170 = G 3 22 4 34 LA — IRUie
GERE) ARAS [ (A FR 20 B30 £ Tt Tt 0 A 4 o A8 L — 0B ie
W, R KM, 5200 R, 28R
FE 1025 (] FG G2 0 JLA W 3 P i 52 e B8 K, an LA i
g i P 1 A 2 2 R A R
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Fig. 2 Changes on maximum absorption wavelength of

polysaccharides-Congo red complex in NaOH

solution of different concentrations
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AR TR G AL 2, AR 4 Bros . FE3Y U
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RO 2 VAR R 3 220 1 AL S P T KPR BB R SNEAT T SEEULIE MR B KL
ShAS MR AT o W 25 R R W, SFP-40, RS SEAR SR 20 R AT .
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P,

B3 FHEXSEMBPMEREE

Fig. 3 Scanning electron micrograph of polysaccharides extracted from S. fusiforme
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Fig. 4 Dynamic energy storage modulus (G’), loss modulus (G”), and constant shear rheological curve of S. fusiforme

polysaccharides
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2.7.1 ORAC 44 % [\ mERIEES (ORAC)
TR TR (HAT) MU, 720 T
KRR R PR TE ST B AR E D EA
TR TR (AAPH) W& A mELE T,
PN Z DR E B W G . PUAE A ) k)
14 R R BRAE R 5 A B B R R 9Ok
U IR 1 A IR 2R T B (PO A AR S 2R T
LK 25 9 R el il 4k F T B B A G, 45 R D
Trolox Mtk Fon ., AR A £ £ B il & 15 3
ES P A FE-WENE Y S DI N N
/R, SFP-40 1 SFP-50 By ORAC {43 %N (33.73
+2.13)., (38.394+1.11) pmol Trolox * g ',
SFP-60, SFP-70, SFP-80 4 % & T SFP-40 A
SFP-50, H o SFP-80 [ ORAC {4 # kK, N
(52.5740.06) pmol Trolox « g~ ', W2 & T HAth
4 FPEEITAL 4y (P<<0.05) . 4% 532 WA ) #4 B 43 %
B0 23 5% W E- W 3 Z 5 1 ORAC fH, HFi#E LB
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