Y (5938 5 pole dlxo
Tl VEF B YOY Sl A F+ ) s ¥ 0 ko 13 0,9

8! BRAS 015 g, (s gS 98 (i luSTad b S99 (JeNgesje Al U5,
Nizamuddinia zanardinii

Tl aen] e b g M gguge Sl duds

Ol 9 (oo pde o o8I (2o pole Sl ( (b Y guasme ()1,8 055 -

Olrl g cpde i oK «(5j)sliS 0aSiily (23S mlio 0g)S Y

oo g4 CXVEL V'S

Jwol (widg3y Wlio <5 0y ggite o) SlaShy Sl (Jege iy (FSeal g plerd Sl Sz o 4 oy By

“S iy i) ol adlas l Sus il dee )3l DMl Jlesl y (it slagiy) )b | Wl
Ss¥se oy59 aasly w9 Nizamuddinia zanardinii s o 5ds,hm laseSes iluSlis o

Voo [AY/Y Y il )b
cslod 5 o 5l Pl eS8 b J9Sge 0jg b S5 g WallSS) Bl g 292 G Clled L
8 ey cov S g 0 sl Jloy /) lawgs dddy Feog ¥ Ve e Gde 4 3 Sl dspd Ve
FH40 FH60 cwyp a4 Clidoyimn 5 Joolp)S AR VNI RN OSS 98 JoUse (159 (el c8)S
059 0kl g g 5l e e Jgelp,S VT FIVY  0YY/ ¢ 0AV/Y  FA-/NL I, FH10.FH20 .

VAN by oyl
VNN S S Gla 7o,

!J,.m.o BM};Q*
m.tabarsa@modares.ac.ir Nl J&Gal) e 4 B (g2 B (i & b eS8 4 Cans ool Cusy Slidgyam « J5SUse
Dy (M= I¥Cs ) Fed* 5 sl g (30> AVD-F-/1) ABTS I3, (10> AY/0¥-£Y/YV)DPPH

9 (32> AF/0¥ =Y-/¥0) DPPH sl JIGal, sl 1 1y Juwils o s FH20 @lidgynun (olue oyl

Cilis o 155515 (g a5 JasSh (oaluSlid Eulles apuy o (s Bistne olizn 4 ol e

Olyss s 4 Wilgs o ol 485,50 dbul Calisee clidgyln oy (aioluST 0 (gla STy e 3 1) (g)ld size

2y S 5 plyis 4 adllae )90 4555 | ondiz] el (aseS's8 3,8 Al ale slag)S (g piod 5 Oljee 5

Syl Gygo ol Slidgyin b g (b JIS 3 Slg e hilusTas b

i) cls Nizamuddinia zanardinii « JsSJse ;55 dspan )8l Ly (85l adS

o

LVRT
8 g sloinl ol isli8l ¢ Jlusws MBI asle  Lolse L ‘_'ﬂ Lgy &S 0391 919y SV 555 b (60N it 0w 53 sl (S35 S
i (5355 9 Sy et 3 Ko Gladl gl 2 @ 0 et Cload walis (S S o Sl 4 g paje
LSL&’)‘AT & u,w])_%] l_s 9 u&b uwbﬁ‘ TN A N &Lwl LSL‘”@P 9 )SNA u|5|)$ );.)Lo.n dl)‘.) as d)JUy le.(bl.\.c d)m .C;u.ulo.)}g
[ I ST Gl oS 1 o] Sl 3l o 5 ol <l s A28 Bl o ] on e cslms o b ey > il
0358 ) 895 b ol (slalae |y wej o) aw Vel o8 ol 5 (ks gl el (lp (e Glpean
hgge o 50 (sl Sl [V Jecwlods > L""O] A gyl =i wluS 5 sommine slp (o0l Latoe a5 bl culosly yiubg
(612355 05 5e poje S chlize (Al (HE s )3 3l Sl i ate SO lated dvg b g jan Syge & s
LaclymgS olslhd olie coml LS gldl slogaz 5l G solhe Jdoar o) [F o o] cunlai 51,8 odlisiol 3,90 (35 (slows]
913 o )3 VL LB L anb dlge 4 (2 )85 g (s ngid (laluST (b S LS (ol ) Gl SR 3

L;Lm.\ﬁ_w] 9 La:w.f.:g)a cl.a:o,,,al::ﬁ ‘=23 ) dLm),..s cL;;..\.uo.)l}n <YL )g..)u.n dsb Opod u.;.li).) sl LY & b] slosis J.sJu.s 5)|>



V¥ oyl 9 (sowge w98 (S Tas S (S99 (JeNge(y 59 Akl (25

Pl g plewd G Sy o 9 b Sl o Blo l gl bl LB e 4 [ Al sites bt bix 0)pn
locudg S 51 olyl 5 adgd, 5l ST dacdysd 1 (e g (lagsSh cuslad S )15 (ool ol Sitimgy argi 290 o o (s
deng sloged ol slacds Jslwe,lgs p3 a8 o ) Slo L [Ve] sitwd by slacSls l sndg!setnl glass,Sls b oy sodes
Jds 4 &S wib o Sl g L-fucose (glaog)s 5l (s pSadin doyd (g9l lassSed [VV] 595 o adlid lu5sSs8 IS oL L oyl
sir 4z b o Jols Oldlgu 5 595758 05 0gMe o dss 58 09 s (st sligw oy Blo b I lawes plsisd; CWgw gl
ol 5 95" 4 iy GlgS98 OS5 MW WV a5 Jetal (> g Sig) oS olS dnl (Gginaly okl cjgile GeSVE I S8
Sy ) (o 3 4 gl ol gu)S opd) sbjldle 85 S ge > il glate gylsle g oldl
o358 Hlassbyd o lgm ;5 03, jobods 4 Al o (o yiwd ;D S g (Slolyd ) 5l axiune (514355 Nizamuddinia zanardinii
S (Gne dlge g (19 (il iz o Sladeul (Ul Wb 4 i 5l g cuslosd 0uiSTy ol (Bpdogia Jolgw
et luS10 slaculld Sl ol 5| onpl il pl JAdsS b 4 Canlodd ol 48,8 g 1ydl 4 (Sladlle G A5l Lind))
55598 (39 (S LSS TBses) ol sl Sl o 3 LN T )l (6 5m grml 0328 gt g oyt ¢ pugpgisd
(Sl Sl slon 2P BB s slacdled 318 oo cilies Splie (gl e plas g Jshodd 2 9 2S5 (55, p (ol
ol cllyd ol ot [30] Casloads o0l s ] 5 oyt g Siniliss ¢ sian] iumes oA Sy 505« swg o ol ySlids
oy Blo b 4 (ol e @obj Slidod § Ngd (ead)S 5 4 (Shes sl oS 3 odlil car (S35 S g LS5
o] oo il 136 o0 patine el b adtins JSU5 4 Wty Loy a5l Canldid S g0 5558 Gt ol bt
23 9 £ (il 420 5 ol 0 )5S Wg () lugigecsS 5 ( JoUgejs ol o e il else [V 5l )8
B9y p 8o Oladss g cpl 51 YA V] Wlosd #bls Sge bany, e b cwjcddled (g5 p ool 000 (o)lidle CusBgo g Clail
s jCadld g Hln e b alaly Gl gy Syd 4 Gladss opl 48 0,5 0 Cyge sy Sl by s joudlad s8] cps Hls L 2
Wlalgw 1,5l b hnl ol (b 3 &S céply Syge [YoIV] o) Ken o BOrazjani luwy die) cpwed )3 idgh S o SKaS 5
5 dpns] SIS 5000 005 38, oo 51 oolisl b aolsl 3 5 ozl el IS 3, jl edlizsl b S. angustifolium Suls j) olassS s
@l el Cunty JySUge e sloyi b aloanllody oge ok 20,5 3gien sl 53 4ida N0 5 ) Sitess (w3l
2y iS5 Wl oo 5l ol s ekl g (ST 5 Cenols it SIS 5208 J5SUg0 (1 b sl luss sh oS ol ot 3o
B8 oM le e 4 a9 b aoes 55 [NAWags o gk ol 53 sl 625 A5 (a3 izeen 9 g RAW264.7 59,510 cla Joheo
ilaSIhs cla S5 wyp 4 {Y-](Tabarsa etal, 2020) i 43,5 & g0 a5 bl )3 a5 dgpsnlgs o o )3 pols adlllas
231y JsUge (js b of Al izan o N. zanardinii' glosgd Sl ons 5J5)am (lagss 98

L yg, 9 2190

diged (§3tw o3lo] g g

b datd Lol b g oglae oSy ploj 23 sd ©ygots ol Juad ) Glosslys Jolgw 51 N. zanardinii loge Sl>
Sdedy 13,5 SuiS Caa diged 5130,5 gulitand (p o] b diged s D945 s bSls 1 Sad g dwle oy dacad o) (coxilosdly
bsgs g 0303 jgue U1 315 (B Olonsl b Sl 0B St5 (sladiges 41285115 55 ¥ e 4 ol o a2 0 5+ glad b ] 5 59, ¥
el Sl iod 5 ladessh gl il Can GuS o St ladunS (5)3 ol )3 008 )dg Wiges LAD (98 Sl )l
[V 0505 (65l 5 3,5 (ol iz po =¥+ glod o e

OligS 98 gl 5!



‘f’\)l{.{&“ D)WA\b)sb uwdsﬂs‘o’k@

Car 3BT bod )3 adye 95 9 Caclo ¥ oty (AA+) Joill L ¥ ) s 4y Sils Std 090 2)5 0+ Il i3S 08 gl Sl cas
UNIVERSAL 320 R, Hettich, )jsu sl dewss 4 mlo 3l dols 6 gilulis (855 L g wgbolsy als, dis
B ol pd s LSS Blal Jeibl iS5y o oloj U alsye opl g pbsl (4dds Ve ol )5 Sl 4,5 Ve cTpm A+ -+) (Germany
P oad (£S5 Sul> digad 1 p)S Y Pl ludsS gh gl sl psliieds upes D iS5 00 gl (gl g JPUIL Cugi ity el
ayd Ve IPIM A+ ) 5ot lo dhiwg 4 wlo B (gilulis woles 13 .c8,5,1)8 celu ¥ ot 4 3,5 lo a3 5+ (slod 45 ¢ jlade
3im0 G (5l3 13 5135 ol ¥ 51 o 5 003801 gyl 4 (525 (33) S 20,85 7Y o 0 ol (4 V- ol 5 ke
735 gl 23958 b ol Ssilo a5 £+ clos ;> (model Heidolph, Germany) ¢ ,bg, b Ladss g (¢ yslaos 5| u g 1 5gas 5l
@ ol @ sl gbedplie s olaseSs gl ool [V (bl sasglmal lassssd (Joll 7V ol bl 4 ey b

[V¥23)5 dsslxs 5 Jge 8 illae 08 oalital oali g 0ad (6650, Sl (e s

(o33t = (olae b ) luo s 5/ 0 ool Sl p S peh
39 )b s gd
SsIgn lasis b slos Sy 255 ssbiinds SofSgyamreal Jlog /)] ke Yo 3 pliplaisSsh Sk Voo Ll
Jlog /40 39 b g i3 alolbM mosins STy bplool 4ids £+ 9 ¥ ¥ Ve Gdo a4 Ghgnol 1 3o, 0 L g A5 > «glize
b ol 3 5 35 oy ¥ o 4 ol L g 00+ (sl angioea b 3> S 3 oaelunty Clidg it (s 50 25
[YV] 05 0jubdgd (soloosl 8 Kis 3l oalinal
P50 STy 25
Laiga5 0 033 Syl s csled 53 €683 V0 Sl & 5l (6,53l 8 5 130> (5loen 3 p5 sk V) o] oS b
Juaze (RefractoMax 521, Thermo Scientific,) cuSiscs yo 0058 Kb g g o ild (cjlolulic G b 5 dloldd
7.5x 600 mm; Toso ) TSK G5000 PW 5w 3 (UHPLC, Dionex UltiMate 3000) YL 1S b 31,5 g5log,S aancms 45
Ol ey b o (S ymxie 56 5l piomed adbedlitn] JeSUge sla Shg Jdoo 5 4355 <l (Biosep, Montgomeryville, PA, US
Asodliel NaN3 wsjs +/+¥ g NaNOY [Ygo /10 5l JSiie o] Jolno 5 g aids p yid Lo +/F
(DPPH) J 0 b2 S Juid (63 3151 SIS0l (Saiis (Jis a8
S iy ol 485050 (DPPH) o S =) Jed 63 -V 5V )l cla il 5l eslil b pipluSlas colld (b))
Coaedy 5 02503938 DPPH SISl Vgo b /-5 Il Jooxe 5 il e ¥ 4 cilo cslo il 5 Slilpaem 5 pls ass'
5 o2zl by ot DIV gm g 53 Jsloeo o il 5,5 0 ol 53 55, s 5 15,005 e slos 3 4 T
dslo 5 Jge 3 3olae DPPH SljT cla JIooly  SuiisSlge sy .aionsiled (55 0] (ELISA Reader Epock) e g
[V Y] s )5
Voo JS (8505 - )55) = DPPH S I3l (S s el
il o 5905 iz As 5 (DPPH Jglows 2y Koo Vo b S5l 5 Seo Vo) S35 i A o8
ABTS 31;51J0], (SoiS o <yl
Sl 4z sl (VY] aioslical (1223) 15 5 Re g, 51 s, Sha sy ABTS Sl sy (S35 oo 008 oy ssliios

gy b 3l Jglos 5 S0l (19518 LS5 g 5 Aty o] > ABTS g ¥ Jgono S, iz) ABTS Jlul,



V¥ oyl 9 (sowge w98 (S Tas S (S99 (JeNge(y 59 Akl (25

IV 4 o e oS gan b gl Ly oles sl s 108,58 el 18 o 4y (Sl 55 3 Jsle 5 45 28T ;Y g0 e V/¥D
Sl e VO & gl o p)S le ¥ o) /B /YD g calisie lacdale | i) Lo +/D doldl )3 Al 3.8, oy ylogil VI )
olgisds 55 SpsSslugnl 5 (Sl S8 olgieas Jobl g ABTS bglseo 51 (talesl ol )3 s 039381 ABTS o0 g 036 Joloxs
g3 Skl Cute S8

Veox S H(aiges = Ji8) = oljl ol (Sas 5 clled

il diged @l As 5 (ABTS oo yidg)So Ve b Jolil yidg)Se Ve v) Jpi8 Cla A &S

oA 3t (SRl 05

b1y sl ol p)S oo ) B < /¥0 (elaclale b wiges 5l il ,Sao Be - [VF]ad (6 5Sojl0l OYaIZU by, 5l odlisl L ol Swials &8
g 4 ol SygSnl 3108 S 5 7Y ounslyblians b 5l g Son e 9 518l PH Vg0 /Y sliy lind 31 j2dg Sso b+
039381 Vo /o TCA jl i ySono B+ vy w35 49851 51,5 ks 43 ) B (6ad ;5 4idd Vo oy Wadigod b odlisi] (6,565 lpanS s
5 o ol 1) e\ (illygu S 1 iSee B0 v & shsl )3 0 Joudy sl (4885 3 y9) v r) BB Ve B 4y il bglie g 0

Cal3 egl Voo 3 Gla Coles )0 g 0l (6)leS5 31,5 Bl 43 )0 YO 53 dAdBd 03 Cideds umaw 039381 %0 +/) uml.\J)lfrJ”S\m Yoo

8 bl Juloi g & o0

5555 Coglite Sl 13 by il ly o SaSa 351 Jloys gyt 3 e 1 53 ool el o 5 4055 glaiony
g o5 s ookl (SOl ygeil 5 cdale oy s Ol g o uSile duslie Cas (39 I gxe Cygo )3 5 0wy (S Cllad
Aseslizl Sigmaplot jl5sle 5 5l edlS g b ylsged waoy <> 9 SPSS jéle 5 5l exlisl b laosls (g,lol oo

=W

Oyt 9 @l ladgS 98 (JoSge (59

HCI > pB8 1035598 3l oaisadgs @lidgyiem od3L lise g aglosle a0 s £/0 Nozanardinii jl esslss pls lassSsd gl el o3l
L1y ials K9y a5 59 FHO0 5 0oy £+ g FH4A0 5 0oy #¥ < FH20 5 0oy V- FH10 5 003 VY 5 4 )Vge /)
OMSgS 95 (lagd JIged )3 (w29 BB Olyess cCuslondosls (L V S5 )3 &8 jgbailen () Jgaz) cutls Jlis 4 sdgpa olej il
L ('SEC) (o2, ol 3,5 5ileg 8" (ygts 53 IS psboss 352 dgatio o yarly o310l (0 518268 5 gy £985 & ol idgynm 5 pls
b 5SS ol b sla JsSge o lual 155 ojlul b sl JeSUse 5 355 0 @50 ol ol 2 (J9SU5e (sluli ((GPC) (o39l 5]
S5 9leg)S g Sl 9> 4 g9y WAY aiids JI (FC) ol (ladgS o8 (slaJoSUge oS s o (i ) S8 g8 0 )18 (gt | 236
@l I e SV Sl (loj Cuow & 35 )lge5 9 SLBI A 4 gl g9y dlal 8L (il sg)d Gloj dxpn g Kge
Jsel e, VIXEN/Y VY« cDAVIY c FACIY & Joolp,5 VT Q08+ il s gy pB 868 58 S50 )59 &S by )lis 5 (5 pSe Il
b o FH10FH20 FH40 FH60 )

!~ Size Exclusion chromatography
2 - Gel permeation chromatography



\fd,L@g‘Y b)wc\\b)gb UMO,&.‘SS'&%&@

N. zanardinii ) s3> ;I sa0lCowdds Cil3ag b g IuwisSsd JoNgo (139 9 8550 .Y Jgus

Y Sy VS
FC 6.5 956.0+5.4 104.5£108
FH10 72 680.1%£3.9 99.1£2.3
FH20 70 597.313.4 91.7+1.6
FH40 64 512.0£2.9 71.1+0.8
FH60 60 411.3%2.3 48.912.8

odlaztl )90 adgl 1)l (o 4 39,0 5l L oel Cawd 4y 8l b s I oy lie Slidgyaum 035l

uRIU

(aisBo) oyl

TSK G5000PW. 5 55, » (FH60, FH40, FH20 ,FH10) &3, ¢ (FC) pls (lassSsd e o905 .Y JSW5

DPPH /31 JI0s1, (Suis ke cullzd

—oadodly s ¥ JSs s Nzanardini Sl 5l easig olidgyim 5 pls 1154568 bawg DPPH ol J0l, (Suis e culls
syt 3 JoSlgm iy s 5 35 a1nlie o oS58 53 3 JSeoly S8 e call 35S 39 sootalie o ghailan .o
0l gy (sla (lu3sSsd (5 Bl ]38l aoyd AFIOF-SV/YY 4 sy SFAF-SY/FY odgime | (o)l (xe (l5ae 4y (jl0568'60
s ohaggS 58 5 T JISpsy (S o olive izt D < 1) 352 lapuS103 51 00Vl (sl yidsho st 5 e ¥ il
JBGal) ke ylsae (b < +/40) A odaliie  SaiS oo diopd b ceniine bl cdale (]380 L g 0gy cdale oy dtuly ljg,ain o
g 2oy d MIYA i) duo oS o /) clale )3 sl S y9Sul bawgs DPPH a5



V¥ oyl 9 (sowge w98 (S Tas S (S99 (JeNge(y 59 Akl (25

20 [0/25mg/ml O0/Smg/ml M1lmg/ml = 2mg/ml
Ab Aa Ba

B0

70
Ca

60

50

40

{56IDPPH Suals

30

FH10 FH20

(FH60, FH40, FH20 ,FH10) &135,0 5 (FC) ols lassS 93 buwgi DPPH o131 JISual, Sk oo caglnd ¥ S5

(D <+/+0) Coml Giliseo glaploj 5 Olidg i 9 P (lanigSsd 5 CAAE 1 (25 (42 ylline SIS 3929 ;LS S5 S >
(p<e/+0) ol Sloj loss 1 33 Oy a9 0l laigS 93 (LIS [y (89,5 (393 yloline SIS g2y SIS S8 B9y
w55 i )3 Cute J S s il oo y2 )5 (o o[V CIE b (AA) S g8l sl

ABTS 5131 JBGal,y (5ais o ©yud

P d i 30> MIB=F /Y 0390500 13 laygmuSy 503 5 Pl A598'98 (S48 oo )35 298 o oamlite ¥ S )3 oS pslailen
23031 JB6al, slee cubls (p <o/+0) 59 Ll 1y ABTS JIoal) (SuiiS oo b 5508 ol Ju3gS'98 o8 Jlo 3 colee ()

31 CLIE & iy Ln aignd (olad 3 ABTS ST K33, lan o5 (9 <+/+0) by st s> ine ol & oty 3 m

SHS] gy 90818 (2 53 Oloj y5516 s Geba (D < /+0) b Gl (g8 BB Gl &2 o)l (b (e 2081 L
(D18 3,55 slogl o131 JISsly (S48 oo 3oy by (6 lobins

Aa

Bb

(%) ABTS _$ucals &5

AA

(FH60, FH40, FH20 ,FH10) &l5d5,00 ¢ (FC) ol linisSsd buwsi ABTS 3131 JIS4al, (S0 o Colled ¥ S5

( <e/+0) ol Gliseo grgslo; 1> Olidg e 5 el (lanigfsd )3 CIE ja (2,5 (19 yloline SWE 3529 ;SILES S5 B9 >
(D <e/+b) Cosl Sloj jlowi 2 )3 gy 5 ol ladsS 98 (SLCILE (ot (29,5 (19,5 yI3Une AT g2 ;LS S5 B>
o 4185 515 43 Ce J S plgis & i) (ee 05 eo ¢ /) AL (AA) Sy oSl !



‘f’\)l{.{&“ D)WA\b)sb uwdsﬂs‘o’k@

o o2 (SN 508 o)

IS s 41y 5 ne ol 05 1 Slidgyin g b iS5 B3 Saals sy 350 osalia ¥ S5 2 o5 gl
1 osnlio Fe3* _Suials b 5 (g bolins Lialiil cile 1581 L wodelunsy Olidgyin 5 ol GlideSsd 15 (p >+/+0) ol ol
Sidyyien ot 33 e 5518 Ll P <o1-0) 35y FE3 gy SainlS €135 00 Wl sl 5l ot 5 o ¥ il (p <-1-0)
30 p Sk p p S dhe oV clale ) awl S g8l 5 okl (P> 4/ 0)5,S5 bl I3 JGly  FuiiS e oy b (g yholine S
Aems lis ) i al (Sacals e addllas 3550 (slass,Slo b L dwslie ;> couslys

0025mg/ml O0/Smgml ®@lmgm! =2mg'ml

Ol oy SIS 3 (Abs)

FH10 FH20 FH40 FH60

(FH60, FH40, FH20 ,FH10) 135 )5 5 (FC) o5 olagsSd buvgi ol Swals &,ad laged F S5

(P <+/+0) coml iliseo (g yloj ) Sy id g P larisS9h 45 CUE J (89S (391 ylolne BB 2925 LSS S 50 By o
(D <e/+0) Coml Sloj jlowi 2 p3 iy b 5 el ladsS 9 (SBCLE (o (29,5 (19,5 yl3line SIS 3929 ;LS S g8 B9
M 8,5 S 3 Cude J S (lgis 4 A (o g1 )5 (oo +/) GBI U (AA) S g5l !

A8l b 5l e sladisS jd ead 5,55 ol I i Nozanardinii glogd S>3l Jols )lassS 68 2l el 03j pols imgl 5
Laminaria 4(so,Y/Y)Ecklonia cava (o, #/Y)Sargassum angustifolium g (1.0, 8/V) Cystoseira indica il
665 s lolos 4 dtunly 5 puuiito Hlws (sloged s Sls 51 1035568 gl yScusl 03jb [YA SV Y& 0] 55 (o)V/A) japonica
Olalad & 5 obatwsd 3,8 Lo b (6055505 sladisy (siml jdsyam 13 [VO] Wil o gl yscinl gl g Cubldy Juad iy laro (Sl
Goso 3 Lasl oyl odizal b o5 B+ 51 yieS SasS slaJsge 3> 8l (b 53 i Spdion it s lolh Sos
2 SOl g il 1 oslatwl b (gauwl 3dg)n (6555 ol adllas )0 b 0 Bl g 2y b dunS e ol pideas clalie
w2l |y (pdaluS1as cld p (JgSdge s 8 (bl (ISl &5 398 8o 08 (JgSge s L slapladss 98 Mg 4 ot sl Y slod
Bl i 5 g iy Sl glaad 5 oy SlugSilgl a5 50 ol adllas 1 jgyum ploj (I3 b Slidgrae o3l Gials' s sl
ommobignST Kl £y ) 65eSsle alex | ilive SlapuslSe Jobi JUbmss Sl 5 tiluSTis gl sk o 3> Laws
[ sl e ol sl Jooly Hlee g pialS @y8 g g aills Sl WiSIol A (g3l slayg 4 Jlas]
l, Sargassum polycytum  gloge3 Suls 5l ol Seisl JadeS'sd ;5 1) DPPH S15,155L o)lie [V+3V] o), Sen 5 Palanisamy
odlitwl isluSTus el obj) cas 03 yiuS jobay a5 canl g, ;505 ABTS sl Il 5l eslacwl [¥V] 153405 (5,155 (Ao YY)
S 4y 2 e S5, g 0ad ads ABTS 60l dy ol g pasanliy b Cilises (gla oS dlawly 4 ABTS K5, o 540 20945 o0



V¥ oyl 9 (sowge w98 (S Tas S (S99 (JeNge(y 59 Akl (25

Loy ils pbul Colpomenia peregrine (sloggdS> (555 0 [V A] ),5a2 g Rostami a5 gladlae olulys [¥Y]5 )5 o
L o (6,555 adllas ;5 [¥YIs o)l dops A5/F bl Lol I3 5 A4V T M 55 ABTS ofj] JS6sl, SuiiS e
Sargassum ilicifolium (glog3 > il Jols lu5sS '8 ioluSTas ¢ (ubdss sla Sig g9y 2 [Y+YV] ), Ken sSahragard
ilito fgeS13 95 9 b odlatul g P (BSgileg ) Sl Siijeen lapesdy 4 (alitd g el S (Gilule Cax (SS90
F2 oSl @ cuns |y opndn ioluSlas el ABTS ol5l JIGal, soyd AY/SA Jlao b F1 onSTs cpo cpl g del oy
D) 33 (S5 byl b bS5 Fedr  Suals @)ub 5 doluSlis colld s 45 culosly ol clidss [YF ]l lis
5 Shan [TV X5 ¥0] 59, 0 ,I5 4 (inluSTais culld (6,505l0] Cas 03 S jobay 45 sl (6,503 90l (ol (Samls” ;)
oogada il (luS s la Sy (e HB (i 4 Wlgi e plassS 58 JsSUgejs & ol o Simgly (b [VVF] oliSen
Fucus )asSss g9y p o5 Slisdos j [YA] amdyl8 130 cov 6 1) JewSgymm 51 S0l Jlee g ol g (Sl el
Mo deolidoyin 5 Llandl il (bgy 99 b a8 JoSseis b lidgyiun il plosl (YY) o) Sea 5 Lim L vesiculosus
Uil b SlasT as edls il cde sl il el g il el Suss ke el JoSge e (ialS b ol b s oS i
Oly o 1y lizee o (1Sl 5> Jlad <88 car lole slapg)S (585 5118 (o pied 3 9 Joge (2ldd e Sy e JVge 0139
o) Blody (2ldas g chaluSlis la Sh b)) goy 2 (V7)) ohSer s Khajavi bug o glasdlas (b [¥2] 5505 oL
o3l g a8 I3l en J5S)g0s5 IS Sl 2 plol e 3l b J5Slgocsig Aoy syt 9 (S5 g ol Lo
OiplS S ol L uls sl adlllas (> [Fe] ad (Cda + ¥V=2 ¥V (o> YWA-FVA) luseSed o ol e (Saals g DPPH o5
S (o glds il 398 (SlapuSTas (sl (2Sly Yo 53 (eS8 bl (il Wl o0 (2 BB Ol 4 (JoS9e )
> x5 (o pl oS s oanlie (ldsSsE lidgyen ple p3 ShaSTns cldld b (JeSlge )y LRl 5 Hgpun loj LRl L
28l lole slog)S (o yiwd 9 Gliwe )3 Clpuis

S5 ol

S e cdlad 393 anb el 434Sl SlussS g cols N Zzanardinii clogadSuls 4 sls Ui xios ol 55 ool Cawndes guls
Caslyy Jlop /o) SIS 0 el oolil b oauwl jgpmm ol L 1y Jod LB al e Suals g DPPH ol J0ol,
230l (oialuSTas ity e g9y 2 1) (I8l g Cute Sl B cpl a5 wles g 50wl Jese slagiis b ol ek
SS9l an g L Fed* ol oyg cbal g ABTS DPPH aljl JIGol, jlee 5o 1y Jowslsy oy yidis FH20 @lpdynus oolue o]
e a4 B b la5e5 68 4 Cund (JeSg0 )59 ShalS Jdd & dalllas 550 SUl> jlond jlgyam (ladeSss 48 g ai Lebl laT s
2 e eioluSTas cled iol58l a4 e Wilgh el ding 3 1 i (JoSg0 (59 EalS Ll wil co (65 s (eiuluSTas sl 5 STy
3,55 3] b ygST3 ot saluSTos sla STy Sl )3 1y usguine Cglis 005 s Slidgyiem 5 ooy 55 gl 3o

‘3'3)-&3 9 ’M"”

..)J)fu.o u.sl.))..\.‘a 9 )S\w) ¥+ 00Y0 D)Louf: L uJLM}u C)Jo un.c Jel )9»5 Ul)9L‘9 9 u‘)i.wibﬁ)) )] uJLo> dBM ‘_;]LA wl.o> )‘ 41;.;.»9».})

Falo%)
y- Chen, L., Remondetto, G. E., Subirade, M., (2006). Food protein-based materials as nutraceutical
delivery systems. Trends in Food Science & Technology, 272-283.



‘\c‘\)l{.gc" b)w‘\\b)sb u}{y»ag.‘e,‘o,l.cd.bm

v- Qi, H., Zhang, Q., Zhao, T., Chen, R,, Zhang, H.,, Niu, X. and Li, Z. (2005). Antioxidant activity of
different sulfate content derivatives of polysaccharide extracted from Ulva pertusa(Chlorophyta) in

vitro. International Journal of Biological Macromolecules, 37: 195-199.
v- Nahas, R,, Abatis, D., Anagnostopoulou, M. A, Kefalas, P., Vagias, C. and Roussis, V. (2007). Radical-

scavenging activity of a green sea marine algae. Food Chemistry, 102: 577-581.
f- Wang, B. G., Zhang, W. W,, Duan, X. J. and Li,X. M. (2009). In vitro antioxidative activities of extract

and semi-purified fractions of the marine red alga, Rhodomela confervoides (Rhodomelaceae). Food
Chemistry, 113:1101-1105.
o- Ruberto, G., Baratta, M. T., Biondi, D. M. and Amico, V. (2001). Antioxidant activity of extracts of the

marine algal genus Cystoseira in a micellar model system. Journal of Applied Phycology, 13: 403-407.
s~ Holdt, S. L, and Kraan, S. (2011). Bioactive compounds in seaweed: functional food

applicationsseaweed Ulva rigida C. Agardh. International Immunopharmacology, 7(7): 879-888.
v- Quiros, R. B, A, Lage-Yusty, M. A. and Lopez-Hernandez, J. (2010). Determination of phenolic

compounds in macroalgae for humanconsumption. Food Chemistry, 121: 634-638.
A-Kuda, T., Tsunekawa, M., Gotoa, H., and Arakib,Y. (2005). Antioxidant properties of four edible

algae harvested in the Noto Peninsula, Japan. Journal of Food Composition and Analysis, 18: 625-
633.
a- Wijesekara, 1., Pangestuti, R, and Kim S. K. (2011). Biological activities and potential health benefits

of sulfated polysaccharides derived from marine algae. Carbohydrate Polymers, 84: 14-21.

v-— Li, B, Lu, F, Wei, X. and Zhao, R. (2008). Fucoidan: structure and bioactivity. Molecules,
13(8):1671-1695.

W\~ Shao, P., Chen, X,, Sun, P. (2014). Chemicalcharacterization, antioxidant and antitumor activity

ofsulfated polysaccharide from Sargassum horneri. Carbohydrate Polymers, 260-269.
ywv- Hu, P, Xue, R, Li, Z, Chen, M,, Sun, Z,, Jiang, J., Huang, C. (2014). Structural investigation and

immunologicalactivity of a heteropolysaccharide from Sargassum fusiforme. Carbohydrate Research,
28-32.
yv- Brand-Williams W, Cuvelier ME, Berset CL. Use of a free radical method to evaluate antioxidant

activity. LWT-Food Science and Technology. 1995 Jan 1; 28(1):25-30.
y¥ -Alboofetileh M, Rezaei M, Tabarsa M, You S, Yelithao Kh, Dabaghian H.E, Cao R, Bita S. (2020). The

activation of NF-kB and MAPKs signaling pathways of RAW264.7 murine macrophages and natural
killer cells by fucoidan from Nizamuddinia zanardinii. International Journal of Biological
Macromolecules 148 56-67.

vo- Hosseinpouri A, MohammadiM, Obeidi N. (2019). Fucoidan, Multifunctional Polysaccharide.

Journal of Fasa University of Medical Sciences. Summer 2019. Vol. 9. No. 2.
ys$- Chen BJ, Shi M]J, Cui S, Hao SX, Hider RC, Zhou T. (2016). Improvedantioxidant and anti-tyrosinase

activity of polysaccharide from Sargassum fusiforme by degradation. International Journal of
Biological Macromolecules. Nov 1; 92:715-22.

\v- Jiang J, Meng FY, He Z, Ning YL, Li XH, Song H, Wang |, Zhou R. (2014). Sulfated modification of
longan polysaccharide and its immunomodulatory and antitumor activity in vitro. International
Journal of Biological Macromolecules. Jun 1; 67:323-9.

yA- Karnjanapratum S, Tabarsa M, Cho M, You S. Characterization and immunomodulatory activities
of sulfated polysaccharides from Capsosiphon fulvescens. International Journal of Biological
Macromolecules. 2012 Dec 1; 51(5):720-9

ya- Borazjani NJ, Tabarsa M, You S, Rezaei M. Effects of extraction methods on molecular
characteristics, antioxidant properties and immunomodulation of alginates from Sargassum
angustifolium. International Journal of Biological Macromolecules. 2017 Aug 1; 101:703-11.



VBN oo 9 Ggmwge eI 98 (M LuST0S (S99 (JeN9e(y59 Al (2L,

v.- Tabarsa, M., Dabaghian, E. H,, You, S., Yelithao, K., Cao, R., Rezaei, M., & Bita, S. (2020). The

activation of NF-kB and MAPKs signaling pathways of RAW264. 7 murine macrophages and natural
killer cells by fucoidan from Nizamuddinia zanardinii. International Journal of Biological
Macromolecules, 148, 56-67.

v1- Apostolidis E, Kwon YI, Shetty K. Inhibitory potential of herb, fruit, and fungal-enriched cheese

against key enzymes linked to type 2 diabetes and hypertension. Innovative Food Science & Emerging
Technologies. 2007 Mar 1; 8(1):46-54.
vv- Khajavi S, Tabarsa M, Ahmadi H, Rezaei M. Relationship evaluation of molecular weight and

antioxidant and alpha amylase inhibition properties of fucoidan and alginate from brown seaweed
Padina pavonica in comparison with polysaccharides from Flixweed and Fennel. Journal of Fisheries
Science and Technology. Volume March 2021; 10, Issue 1: 31-45.

vv- Re R, Pellegrini N, Proteggente A, Pannala A, Yang M, Rice-Evans C. Antioxidant activity applying

an improved ABTS radical cation decolorization assay. Free Radic Biol Med. 1999 May; 26(9-
10):1231-7. doi: 10.1016/s0891-5849(98)00315-3. PMID: 10381194.
v¥- Oyaizu, M. (1986). Studies on products of browning reaction antioxidative activities of products

of browning reaction prepared from glucosamine. The Japanese Journal of Nutrition and Dietetics,
44(6),307-315.
vo- Bahramzadeh S, Tabarsa M, You S, Li C, Bita S. Purification, structural analysis and

mechanism of murine macrophage cell activation by sulfated polysaccharides from
Cystoseira indica. Carbohydrate polymers. 2019; 205: 261-270
v#- Borazjani NJ, Tabarsa M, You S, Rezaei M. Purification, molecular properties, structural

characterization, and immunomodulatory activities of water soluble polysaccharides from
Sargassum angustifolium. International Journal of Biological Macromolecules. 2018; 109: 793-802.
vv- Wang ], Zhang Q, Zhang Z, Li Z. Antioxidant activity of sulfated polysaccharide fractions extracted

from Laminaria japonica. International Journal of Biological Macromolecules. 2008; 42:
127-132.
vA- Lee SH, Ko CI, Ahn GN, You SG, Kim ]S, Heu MS. Molecular characteristics and

anti-inflammatory activity of the fucoidan extracted from Ecklonia cava. Carbohydrate
Polymers. 2012; 89: 599-606.
va- Siriwardhana, N., Pee, K. W,, Jeon, Y. ]., Kim, S. H., Haw, ]. W., 2003. Antioxidant activity of Hizikia

fusiformis on reactive oxygen species scavenging and lipid peroxidation inhibition. Food Science and
Technology International, y¥fs-vva

v.- Yipdirim, A., Mavi, A., Oktay, M., Kara, A. A, Apgur, O. F., Bipapogpu, V., 2000. Comparison of
Antioxidant and Antimicrobial Activities of Tilia (Tilia Argentea Desf Ex DC), Sage (Salvia Triloba L.),
and Black Tea (Camellia Sinensis) Extracts. Journap of Agricupturap and Food Chemistry, 5030-5034.
vy\-Palanisamy, S., Vinosha, M., Marudhupandi, T., Rajasekar, P., Prabhu, N. M., 2017. Isolation of
fucoidan from Sargassum polycystum brown algae: Structural characterization, in vitro antioxidant
and anticancer activity. International Journal of Biological Macromolecules, 405-412.

vv-Erel, 0., 2004. A novel automated direct measurement method for total antioxidant capacity using
a new generation, more stable ABTS radical cation. Cpinical Biochemistry, 277-285

vv-Rostami, Z., Tabarsa, M., Rezaei, M., 2018. Antioxidant properties of by-products of polysaccharide
extraction from brown seaweed. Colpomenia peregrina. Food Processing and Preservation, 151-158.
v¥-Sahragard K., Tabarsa M., Ahmadi H., 1400. Isolation, purification, anti-diabetic and antioxidant

properties of fucoidan from brown seaweed Sargassum ilicifolium. Journal of Fisheries Vol. 74, No. 2,
summer 2021pp. 223-234.



‘\c‘\)l{.gc" b)w‘\\b)sb u}{y»ag.‘e,‘o,l.cd.bm

vo-Chandini, S. K., Ganesan, P., & Bhaskar, N. (2008). In vitro antioxidant activities of three selected
brown seaweeds of India. Food Chemistry, 107(2), 707-713.

vs#-Luo, H.,, Wang, B, Yu, C,, Qu, Y., & Su, C. (2010). Evaluation of antioxidant activities of five selected
brown seaweeds from China. Journal of Medicinal Plants Research, 4(23), 2557-2565.

vv-Ye, H.,, Zhou, C,, Sun, Y., Zhang, X,, Liu, ]., Hu, Q., & Zeng, X. (2009). Antioxidant activities in vitro of
ethanol extract from brown seaweed Sargassum pallidum. European Food Research and Technology,
230(1),101-109.

vA-Shan X, Liu X, Hao ], Cai C, Fan F, Dun Y, Zhao X, Liu X, Li C, Yu G. In vitro and in vivo hypoglycaemic
effects of brown algal fucoidans. International Journal of Biological Macromolecules. 2016 Jan 1;
82:249-55.

va- Lim S, Choi JI, Park H. Antioxidant activities of fucoidan degraded by gamma irradiation and acidic
hydrolysis. Radiation Physics and Chemistry. 2015 Apr 1; 109:23-26.

t.- Khajavi S, Tabarsa M, Ahmadi Gavlighi H, Rezaei M. Relationship evaluation of molecular weight

and antioxidant and alpha-amylase inhibition properties of fucoidan and alginate from brown
seaweed Padina pavonica in comparison with polysaccharides from Flixweed and Fennel. Journal of
Fisheries Science and Technology. 2021; 10: 31-45.



Journal of Fisheries Science and Technology
Volumell, Issue 2, spring 2022
PageS: 153-164 Tarbiat Modares

University

Evaluation of relationship between molecular weight and antioxidant properties of
hydrolyzed fucoidan from brown seaweed Nizamuddinia zanardinii

Nafiseh Sadat Mousavi!, Mehdi Tabarsa'", Hassan Ahmadi Gavlighi!

1- Department of Seafood Processing, Tarbiat Modares University, Nur, Iran
2- Associate Professor, Department of Food Science and Technology, Tarbiat Modares University, Tehran,
Iran

ABSTRACT ARTICLE TYPE

Polysaccharides possess diverse biological properties, mostly owed to their structural Original Research
complexity and molecular heterogeneity, that could be improved through engineering

methods and application of structural modifications. The objective of the present ARTICLE HISTORY
study was the assessment of antioxidant properties of hydrolyzed fucoidan from ZRggg“’ed: 20 February
seaweed Nizamuddinia zanardinii and the correlation of molecular weight with Accepted: 21 March
biological function. After the removal of pigments and low molecular weight 2022

compounds, crude extracted polysaccharide was hydrolyzed at 100 C for 10, 20, 40 ePublished: 20 June
and 60 minutes using 0.01N HCI. The average molecular weight of crude fucoidan 2022

1254.4 x 10% g/mol and for hydrolysates FH10, FH20, FH40 and FH60 was 974.5,

891.8, 806.5 and 705.5 x 10° g/mol, respectively. With the decrease of molecular

weight, hydrolysates, compared with the crude fucoidan, exerted considerable DPPH

(61.27-84.54%) and ABTS (40.1-88.5%) radical scavenging and Fe** reducing power

(0.49-0.81 Abs) activities. Among different samples, hydrolysate FH20 showed the

greatest capacity for DPPH radical scavenging activity (70.45-84.54%) and Fe®*

reducing power (0.49-0.81 Abs). Overall, the results of the current study showed that

hydrolysis and reduction of molecular weight significantly improved the antioxidant

activities of the fucoidan while time did not result any significant differences in

antioxidant properties of hydrolysates which could be due to alterations in functional

groups. Hence, fucoidan isolated from the examined species could be utilized as

antioxidant agents in forms of native or hydrolysates.

KEYWORDS: Polysaccharide, Hydrolysis, Molecular weight, Nizamuddinia
zanardinii, Biological activity

* Corresponding Author:
Email address: m.tabarsa@modares.ac.ir
© Published by Tarbiat Modares University



