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relative molecular weight Sargassum polysaccharides
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Abstract: Objective To isolate and purify a low molecular weight Sargassum polysaccharides (LMSP) from Sargassum of
traditional Chinese medicine, and preliminarily analyze its structural characteristics and study its antioxidant, hypoglycemic and anti-
tumor effects. Methods The seaweed polysaccharides were extracted by water extraction and ethanol precipitation, and then
degraded by H,O,/V. method. They were purified by DEAE-52 anion exchange column and Sephadex G-100 gel filtration
column. The total sugar content was determined by phenol-sulfuric acid method, the sugarfarn acid content was determined by
p-hydroxybenzaldehyde method, the sulfate content was determined by BaCl,-gelatin turbidimetry method, and the protein content
was determined by Coomassie brilliant blue method. The relative molecular mass was determined by high-performance gel
permeation chromatography, the infrared spectrum was analyzed, and the composition of monosaccharides was determined by high-
performance liquid chromatography. The type of glycosidic bond was detected by gas chromatography-mass spectrometry. The
morphological features were analyzed by scanning electron microscopy. The antioxidant activity of LMSP was determined by 1,1-

diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging rate experiment, hydroxyl radical scavenging rate experiment, and
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2, 2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) free radical scavenging rate experiment. The hypoglycemic activity
of LMSP was determined by a-amylase inhibition experiment and o-glucosidase inhibition experiment. The antitumor activity of
LMSP against A549, Hela, and Hep-G2 cells was determined. Results The relative molecular mass of LMSP is 4 635, with a total
sugar content of (83.85+2.12)% and a sugar aldonic acid content of (29.73+3.57)% . The sulfate content is (24.44+1.97)%, the
protein content is (1.35+0.63)% , and it is mainly composed of galactose, xylose, and fucose. Infrared spectroscopy and gas
chromatography-mass spectrometry were used to analyze its structure, and it was inferred that LMSP may be a pyransulfonic
polysaccharide containing pyransulfonic glycosides, mainly containing 2-Rhap, T-Galp, 3-Galp, and 4-Glcp fragments. Under
scanning electron microscope, LMSP presents a porous network structure, tightly stacked. The half maximal inhibitory concentration
(IC,,) for DPPH radical scavenging, hydroxyl radical scavenging, and ABTS radical scavenging were 1.35, 0.61, and 1.31 mg-mL™",
respectively. The IC,, values for a-amylase and a-glucosidase inhibition were 0.82 and 1.27 mg-mL™", respectively. The IC,, values
for A549, HeLa, and Hep-G2 cell inhibition were 2.31, 3.41, and 3.10 mg-mL™", respectively, and the effects of all indicators were
stronger than those of seaweed crude polysaccharides. Conclusion The LMSP prepared by the H,0,/V . method is homogeneous and
has good antioxidant, glucose-lowering, and anti-tumor effects.

Key words: Sargassum polysaccharides; low relative molecular weight; H,0,/V . degradation; isolation and purification; structural

characterization; biological activity; antioxidant; hypoglycemic; anti-tumor

WO R R Y A T Sargassum
pallidum (Turn.) C. Ag (. £ W 3¢ Sargassum
Sfusiforme (Harv.) Setch. [f] /&8 44K, | T V4K VK
W H S A I BRI B AT 2 0 1 24 F A A0 3
B E IR T 82 ey O [ 24 1) 2020 4 AR
VT TE 2 B B R D LB R A 4R AR, IR
WFFR R, i 2 W L e i b 1) EEE R ), 1
FE 20 T LA FE AR TR IR AR I 2 W R IR DA S A v
VERY S, B R BB MR P0G T
MBE =T P e FE 2 M A YNETES . ZHE
() AH R 4 Joit B 5 G FR AR PR T AR I T DDA
K, ZHE— AR P IR B 70 B 4 R DA BORE AR T
B ) e T AR E 22 (R e R 5 ) v SCRE Y
KR REE LA T LM miEnERE T %
B PR B 9 55 o — MR U, AR 431 5T e
2 WEIK B JIAR R K, b FE bk =y, Vo A R ERAIC , 454
AT A, TR 1t AN R T FLAE 0 M ) B
RAFADIEVE . FEARAH XS 73 7 ot 2 AT DASE i 2 i
F10 R e B ] ) i, R v 22 0 ) O i R RS G
T 388 555 22 3 (1 A 0% 1 = A B )i

V35 22 WH TR AR 43 7 BB BOK, fE — e R B
oM T AR IEYE O T RS B X 43
DI 8 20 W, 5 0T 2 R AT AR o U 2
(100 B8 i 7 32 A G W 3 AN 28 R AR ) B i i X e T
VR R W g DR AEDNS 3 1 o1 B g 98 22 W A A URE R Oy
T B BN 2 0, AT IS 98 TS VA R T
I HA R B 7 B AR BE R E S
FEO e H AT HOp/4E 42 3R C (V) B fif ik CL 22 i
T ZHERIBE A HO,/V BB A & — Bl el #2105

Tei5 G (R BRAFARAR NS 43 0 5 22 W IR 7 0% 1% P
EFIF T O, R HLO, S AIE J5 I B 7= 2B i F2 5E H
NS E YRR Y iy U [ R 7| I NV R
b7 25 22 ] B B, T AER VAR BE Vo B ION T 38 3
R 2 A H0E (3 20 0 00 P ol e B R A vt

AT T DA 8 A kL, SR FH HL0,/V B 32
25 ARAH R 73 51 & 5 5 2 B% (low molecular weight
Sargassum polysaccharides, LMSP) , UL # 8 37 —
P A 2 i KR B 2 FE 1) LMSP [ i) 46 532, 9
XoF B AR T JS (0 2 B8 04T T 45 M R AR B AR W 1
Fi, 5 H LMSP 75 2E903% P 77 TH (AR 25, 9 LMSP 1)
I FH A T B R AR
1 #gt
1.1 RF

TR T WL R Sk B & R R 2 K%
wmBREE NS RER DR ERE WX
Sargassum fusiforme (Harv.) Setch. [] T J& # 1K ; D-
e 7L BE (45 20160406, i 5 53 20 >99%) . D-H #&
B (45 20210506, JiT & 73 %0 >99%) K My (4l =
20140916, Jii & 45 50 >99%) ik o & ( fit 5
20191018, Jii 2 50 50> 99%) W H [ 24 £ [ 16 2457
LA R A A 5 L- 55 35 (5 L1706060, )i & 55
0 >98%)  L- B A Hi (4L 5 D1813120, Jii & 73 %1 >
99%)  D-¥- LIRS IR (#L 5 A1823016, Jii & 7 %1 >
98%) PR (HIb 5 A2416598 , i & 40 1 >99%) I
H BTz T CEEO A R AR s VA5 O11HS 197
212, i & 7 B >99%) . o- A BE A EF (L 5
N09IS231474,3.37 U-mg™) W H M E¥H R 2
H] 5 i A A (H,0,, #iE 5 20230105, J5T & 4 50>



<2808 -+ 475 F12H 2024F 128 ’éﬁ-#ﬁﬁti Drug Evaluation Research

Vol. 47 No. 12 December 2024

30%) ) H M £ 328 43RG 4i 4k T PR A 5 il 4l 2,
JiE < FE I E 48 E Merk 2 ] 5 H AR 4 b4t
1.2 SEI{UEE

X-TEAN N, L eHT X AR A R A A
Mettler AE240 ¥ K°F, Mg 45 ) -FE 7] 2 40 88 ( |
HOH PR A 7] s SHB-IIE PR /K 30 2 A B 25 42, KB K
WA TSR PR A 5 1510 BE AR AL, 28 2R KA R B
F R EDHRAF s BT L, B S RS
PR 2% 7] 5 Agilent 1260 infinity /& 24 A € 8% 4%
Agilent 7890A S Bk A A, 36 [H 2 S FHE A TR 2
CEZIER
1.3 ZApE

A549 . Hela.Hep-G2 4f ff1 35 4y 7[5 F} 2 Bt 41 g
FEVAN -
2 FES5%R
2.1 LMSP %%
2.1.1 MG EHZ R SEEC TR S I 40
H i , BRI — 52 S8 K 90 °C A1 ik i fiE 2 h,
FHUE TR 20 WG (0 A R . AREUE A R I
B, LSRRI E B 1K, jL & 2 4k, 8, &9
QWP AR — B R, IRAF R =R &
FR (TCADTEBR 2 A, N 95% LB 2 250 L T & A
R0 H R 50% AT BE VT, § B 24 h 5, B4R 3
50% O BEBREUTIIA 2 B
2.1.2 RN RILB A G s FREGE &
R AL BB IR BEORE S N &l K 78 4 3 R IR 1 3R
Bl K 24 h G A . BUS50% L BERE DU 3 2 HEiE
BRI 1050 NN 8 KA R, BRI 2
2/3 M I BRI 0.5 h, A KR
JBE 2% 5 VR TG R B 20k AR K I AT, IR 4
T4
2.1.3 SRR R H0,/V, B ik &
LMSP, K it 5 22 Bl 10 1) 1 1% I /K I3, IiN 30%
(1) sk ST SV VR A I AR A S AR AR A BN 1.5% 5 T
5 pHAE % 4, 75 80 °CIN KA T, FE# 120 min, J
IS 5 Ji R A A 2 = I R ORT e, R 4
T 1000 FIEHT 487 AT 48 h, iEHT /5 0.45 pm JE
b VR B e AL R R
2.1.4 DEAE-52 i & 7 e aili i 0 55 FRHOE
§ DEAE-52 3Rl I\ 4l 7K 78 43 16 $F 12 10k
WK 24 h 5 A . ¥ 200 mg R 2 BN NE
50 mL 47K A, Ik, 78 o R E R, 1 0.45 um AL
6T B A R R R R K & 0.1,0.340.5,
0.7.1.0.1.5.2.0 mol-L™" NaCl ¥ & 1F >y ¥k Jid 751 6

Be M, 55 R 50 mL WA e iV, SR FH 2K Wy -k IR V5 AE
490 nm Y K ARSI W e B COME B & AN AR
A S IR 6 W48, R T, & H
LMSP £ DEAE-52 #F (1) 356 It th & an & 1 Fras o
LMSP & AN [ & 9 B (0 3 e i s, L H B 5 A4
VEWLIE , 23 2% 5 N 1.2.3.4.5, %5 By Bt 743 1)
0.5.0.7.1.0.1.5.2.0 mol'L"" NaCl ¥ ¥ , 7£ 0.5 mol-L™
NaCl ¥ 5 58 I M B B B0 7 22 0l 25 2 R O 32 v 1 0
1, WO IR 25 S BBV I o BT LB & &
5 iR > Al 4 AL F AR, JE A R A T 1 Ak
TR T
3.5
3.01 i
2.51 |
2.0 M

AE

151 A == S0
. 1l B 15

05 RO A 4 s
N e UC S
[
0 I lbOOI 2'000' 30IOO ' 4(I)OO
e AR/ mL
1 DEAE-52[RE FX Bl E M th &
Fig.1 DEAE-52 anion exchange chromatography column

-0.5

elution curve

2.1.5 HRBEE G-100 Ok 4tk FREGE B
RPEEE R G-100 R, In N A7k 78 73 94 H R IR
Bl %K 24 h 53 . K 500 mg i EE L2 BN &
50 mL 2l 7K A, 78 3 9 RV A 5 0 0.45 pm il AL U8
T BR8] Al KAE B G I, BERE
50 mL WS PR ML, SR FH R - Bt BR VA E 490 nm K
ARSI A fH ¥ AAE B By & 9F Wi R T
#%H .

221 TR BE IR G-100 &5 1 A 3k — P alifr,
SERWE 2 Fron. 1o 45 # 5E 0 S G-100 B
Ji € T A, I FH AR B, > BS AR B T 1N E, B
U TR R W, R 4R R T, BT A3 LMSP N [
2.2 LMSPHILEHIRAE
2.2.1 LMSP BB il g DL 5 N b
1, K FH R - B R e b 2 & DA D= FL B
T8 A, K P )32 6 2R 6 DN 5 W 18 TR 7 o 5 AR
1% 5 R A AE 5 K F BaCl,- BH 5 b v ) e 1 I 2k
25 DU I B BN bR e, SR 25 15 7 5 W 2 e
HARSE.

R W PAL PERR 2% . 2 SR B TCA i Br R



$475 F128) 20245F 128 %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 47 No. 12 December 2024 - 2809 -

=250 0 250 500 750 1000 1250
PeMt A A/mL
2 EBEMERER G-100 Bt R Bh 4

Fig.2 Elution curve of dextran gel G-100 column
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Fig. 4 Infrared spectrum of LMSP
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Table 2 Methylation analysis results of LMSP

W5 AL B B R 4 U 2 tx/min
1 2-Rhap 1,2, 5-tri-O-acetyl-6-deoxy-3 ,4-di-O-methyl rhamnitol 5.147
2 T-Galp 1,5-di-O-acetyl-2, 3,4, 6-tetra-O-methyl galactitol 7.267
3 3-Galp 1,3,5-tri-O-acetyl-2,4, 6-tri-O-methyl galactitol 17.627
4 4-Glcep 1,4,5-tri-O-acetyl-2, 3, 6-tri-O-methyl glucitol 20.737
5 4-Manp 1,4,5-tri-O-acetyl-2, 3, 6-tri-O-methyl mannitol 22.692
6 T-Fucp 1,5-di-O-acetyl-6-deoxy-2, 3, 4-tri-O-methyl fucitol 23.463
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Fig.7 Scanning electron microscopy image of LMSP
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