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Abstract : As the world’s population grows,the exploitation and use of marine resources becomes increasingly important to human
survival and growth. Algal polysaccharides are macromolecular complexes made up of a range of monosaccharides linked by
glycosidic linkages , with varying chemical structures and structural variances between polysaccharides from different sources. This
structural diversity lays the groundwork for the widespread use of seaweed polysaccharides in biological activity, and the
development of new functional foods and marine medicines using algal active ingredients presents a promising future in the fields
of food processing,food health,and biomedicine.Marine polysaccharides,an essential bioactive material , have received widespread
interest due to their distinct structural features and various biological functions. With the further development of marine
polysaccharide extraction technology, the extraction efficiency and purity of seaweed polysaccharides have been significantly
improved ,and seaweed polysaccharides have been proven to have a variety of biological activities and medicinal functions such as
anti-inflammatory , anti-coagulant, antioxidant, antiviral, anti-tumor, anti-apoptosis, anti-proliferative, and immune stimulation,
which has led to new breakthroughs in the development. This paper uses seaweed polysaccharide as the research object and
systematically and comprehensively discusses the most recent research reports on the structural properties, biological activities , and
advanced extraction technologies of seaweed polysaccharide at home and abroad,in order to provide theoretical references for the
promotion of the development and utilization of high-value and ecologically sustainable bioactive products of marine algae.
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Tab.2 Polysaccharide concentrations in different

species of seaweeds
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Fig.1 Structure of kelp polysaccharides
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Fig.2 Structure of various carrageenan
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Fig.4 Chemical structure of Ulva
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Tab.3 Parameters of ultrasonic-assisted extraction,subcritical water extraction,enzyme-assisted extraction,

and microwave-assisted extraction of algal polysaccharides
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evanescens ik
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L ¥ ( Sargassum T 3h) ;i E AR (5% w/w,pH 8,50 °C,24 h) U s AEAV HE—3. 5%
angustifolium) M HEIRER EJZ??Z’ﬁE?ﬁ@(S% w/w,pH 4.5,50 °C 24 h) ;3% 4 B EtOH VLiE g$gﬂi%@§73 47%
Na,CO,,pH 11,65 CHi# 3 h
- ; HEBEAE pH 4.5 B9 0. 1 mol/L ZPR4N-2 IR 2% i
LR (S EELY/RTNY . . . .
,j?@i; e L{Eﬁf Wk SO CC I 2 34 by BEPEEE IS pH TR BT — 136%-~23.5%
’ " 0. 1 mol/L BERRERZE M P 50 “C ¥ 2 B 4 h
» 0.01 mol/L HC1;90~150 C ¥ 5~30min;2% . . .. .
Ascophyllum nodosum AW CaCl rzooc B e e MIAHBIZEEL EIOH UTYE 6. 48% ~16. 08%
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MRAL 22 B O ¢ I A N 98 ( HepG2) A Jili J8
(AS549) AN A P A AEGURE Y T, e B i 5 A
L3 5 A R T R B B AR A G AR
FRANEAE Kb R AR
3.2 HiR

NE ST F GE NS BG4 403 SO (n B
QN A2y 2 88 A 2 g ) S — AR RO
X O TP R G A (A0 A ) A
RAMLE T (W NO Fl TNF-a IL-18) F) % 22 B¢
T TR SR AN A R R el B R R e B B
P, 01 0 5 A, Bl ks R B Ak AR PR S IS E
PG, A BT AR Y i 22 2 — PP AR R T
VE AR R PR 23K 18 R AR VA 49 [H 7

MR Wang %550 RS, N R BRI ARTE 5 R
B3 00 2 B L B AR T el TR
SR — AL A A R T IR 2RO
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RAW 264. 7 ARG I3, FF BEAR 1 408 rb i R AE
3T (BInHT S R =R E, (1L-6 \NO \ TNF-a,IL-1B)
B=H  Pei 250 EBH | LT3 ( Gelidium crinale)
TSR ) A 1R Ak 22 3 ok B T 22 SR T AL R
fiti/ ¥ K -k B BOA5 S i, W E 06 T 2 Bs 20
PR —F AL A A B A S -2 1Rk DR
T2 R 20 PR F- (4 433 . 7 Obluchinskaya 45" [
—IBFIE XA [ 3 1 2 AT LR
RIS A R AR 1 B AR R AR N 2R 2120
i R e 1 T T B B AR T P, LB IR R A e
BB B R e S R R AR I PR B
XL S T i 2 R A R R P LB RS MY
AL
3.3 hifE

R A by [0 N =Y (95 E (B AY = BN
5 BRI A R b 22 W X 45 o 2 R R PR 9 B
RO ZMPUR R E . TR EEILE A
PV BE -1 T A0 ORG B E N A B s g 3 Y Sh
DIRE BB AR IO B LA S8 5 AR 0 A AT ol
DNA 5 il 5§

O A IR R e 2 W6 el IR 8 B
B A BORMPUR RS, WORIE T3 A
2l Z2 0T FR R I o 1 R IR S R A
TREE P PR R A 22 B mT L o B i A4 3 1 52
A1) IE L o TP B 1 A G R DABH 1R EAT]
S B RO OB RE Q20
(HSPGs)Z5A . Yim %% 38 i i 1 6 Fftif 3
HZ B0 Puis 28 06 Mk B, 5 2 3 M 2 b
(CPSH) 7E A ZMM ] SARS-CoV-2 525 #E A5
AR AY TG B, Wang 260 BOBF 5T £ 00, 48
( Kjellmaniella crassifolia ) {74 WA B 2 HEREWE 5
I B A 28 B R G ZE 5 1410 TG i P 28 IR B 1) T
P L BEL W FFY 760 97 8% 7 P BRI, Pliego 251 BF
5% & IR FH Tt 4 B O 55 P4 5 213 ( Halymenia
Sloresii ) 152 B4 4 Wl B FR 22 M sr-SPs 7E K4
AN SR PT A AE R BN B HSV-1 16 M | [R) i it
WFFEHE B IR 2 W8 BP0 3515 M 5 IR IR B A1 i 45
FRFAE BRBR LR EE RN o345 01 DA S AR 4 B
AKX,
3.4 Pk

TRFSEE AT TE BR A R AR | SE R B 1A ) o
=RV ESIE e =R I TR (VA S P e =57 5 3 e
OR(ABLAEN BEERN) KEWAZ 5k
EIPUEEAL R 2 TSY X B AR PR

Gy PE SR SR I SO DG B T TR B M B KT
J1, R BT R (R T K S T S O )
CA MR Y 2 08 (L2 20
FUAR @ b s 1, ZE DR £ A B 25 45
STz

FE Yang %5 (55 0, R [ 3 AR [R) i
WIKCER 10 2138 ( Gelidium amansii) JH T ] & B R
20, X LR RR AL 20, TR SN S50 g ik B %o
FAL AL T B B WA . Hentati 26107 A
58 Je Wi 48 8 ( Cystoseira compressa) H1 HE B A1 2 1L
PRI 208 (il SRR SR RUE S 20 ) R
—E NPT E AR R, #1140 DPPH H H 25 % BRI
PR BRI8 JE fE 1 I ER B F W 3 A BE ). Huo
AL 1 47 4k R DEAE-52 il Sephadex G-100 {7
TEAT B IR AE AL RE A AR A5 B0 3 Fh BT IR 2 4
BT EA 2 PR TR I, BT R T
RAW264. 7 A 135 58 A7 W fig ) Fl— E AL & 55
W, HXFp Z 05T A AR R o F I Sl
SER AR A BRAL AP T A 2P O I R 2R A1
FHYE
3.5  pEEy

5 I 240 160 30 3 e TRCARE 4% 200 i PRI 7R 4R i PRI 7
TS 5 G088 N, T 16 5 22 W AT LAl o Y30 A%
7 230 G L 20 e 0 A AR S 5 A )
KA s G tE, TR P2 XTI
S P TR PR, Liu 2509 & 9232 i R 1k
Z W (PHPS) 34 Jil T BALB/c /N B 1 #U
RAW264. 7 WA M i 7 WA, Yo 1 1 40 i
A Z (IL-6 IL-10 1 RFE A F-a (TNF-a) ) )
Iy, TR RAW264. 7 F WEAR LR Y JunN K i
PR (JNK) FI Janus J476 (JAK2 ) {5 53 75 5 —
AL AR IE A E /)N B O 40 L 14 5, 75 1
N TNF-a F1 TL-10 A7 4, DL S CD4” I T ik 4 4
fL . DC F1 Tregs A9V H¥ , ixX $L25 R BH  PHPS 7F
oA T R OCHAE I 2538 R 2R
WARREIE T E AT THF5Y . Wang LS 1 T
FEHErR Ay B ik Y SGF-2 AT 45 5 i i/ et e
FEE .CD8 L T Ik I 41 B A Fll CD4 " Foxp3™ g
Tregs HVEMH] . SGF-2 4525 WE M N 1 FLRR 1, 5+
SLTRLA IR T K ] b e TG TR AR X R,
A WF5E K B 2 TR SGF-2 1T L i 2% i 3 3t
Rr 7% 2 40 W 40 R 7 W AR R O NO 4 i R
T (TNF-a IL-6 H1 IL-10) [ 77 A, X SE45 3R
B, SGFs A3 R fil i 1 5 M gy 1 T3 A SR ]9 S8 )
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FIEE (R
3.6 HABETE

R A B DURE I SR S IE S
ZHIE IR YE, Qin 2517 NGB ( Chaetomorpha
aerea) SN HR IR AL Z2 M il BE 2 — PR A Hi & nY
PUBER , BUBERAE T B TR Al - 1 S bt BE i
Pt I 9 10 s 258 L AT ), o 5 i PR 5~ IX O XT XL
VITLA Ko Ay 2 afn 1t 101 A7 3 A58 1L ) Xa HLAG 4008
AR . Qiu 351 W5 & B 26 2 0k 1 255l
i HIHI INK | c-JUN  PI3K | Akt Fil Bel-6 )2 7K
SFRAEFETE P E Y P A2 T AE ZZ HepG2 41 S 1Y
"4 Charoensiddhi 25 BF 58 25 47 245 . G. fisheri
21159 ( Gracilaria Sfisheri) NE R EY BA R
HEJTHE R T ™ A AR 45 M 18 T A K Y

&b
He JJ o

4 Zig

EEE WA E A I T — 2B B BT IR, 1
LB HAL R AR B AR AL HEA T T IZ RIS
FIBAIE PR RAF A A= AR A P AR Wi
B PROKPE P PR AR R AR RE 2
FHF B 5o TR G fef S5, 1 ik 22 B 1 fb 2 2
Hay A B e B DA e 18 A B AR 14 s 1o i
W, B T AN TR B8 £ il L 5102 it B JE 79
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A b 5 435 AR W B0 55 B2 I B DR e R
P IR BT B R R AT R ST R — D R A
fifp R ) 1] AL, A1~ B M 7 i B R 0O R A A
i s

VERN—FRIR o T RERL, T B 2 W A T
e G R T PBE L BURAL PR 2R
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T IRERE 2R DO N (B 22 W T AT
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R FECE RUAME SRR BR AR HPLEIEOR , H
A SZ ZRCERE , — A FiTd A M2 LUK R
B2 W BTSRRI A SRR 2 R A
(IR A U S R A ) W 2
il U 5 25 b 240 i 2R 3l . e R A S B
R BB AL TR T R AR 2 H
(A= PERIL Y o

UTAFER 8 22 Bl ) S BRCE R U T =% ok

JEE A 475 o 7 9 41 IO AR A £ BRI
XA T FL IR A RARIIE T
TP Rl B AW TR, BeAh, T 2R R
RIS NI (17 S AN € IR N S A U
i 22 WERE NS 2 25 W T 0 U3 T 790 45 S [
TR o RV SEE B SR IBCRA S/ Y 3 e 1Y
SRR LA B A i ] AR M BEJRIH FE , (HE
AR MR O A 72 408 1R AR T 52 5
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5 R e [ AU T, sl DALBK A AE
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