‘ /;Jg;’;o%;)

M 358 3 o5l dlra
YO+ b YY'F Oloxio VP ¥l oF 5)lod VY 0,9

5l Glarigs 8 ailllgus g, Bl (b (S A (gaudgel 9 (oioluSTas sla T g amnlio
Oguol yd- o0 351 9 15 OF (g g, 31 odliw! U Sargassum ilicifolium Ss ;5 ouw

Adg )T e

«559U5S gy 9 Ubigel «liios (lojls )9S (IS pole it duwge clas sbyd 9 )b zdd (s59lsST 0uSiting sy

Al el
dlis ggi I —
Jwo!l kg3 Ao Sargassum  (gloged S il ladeSed Slalgw b Klo b gl jobs adles 51 Cun

VXSV el gl
VYL AY s 2 oy o,
(SS9 Sl Ol o,
VEY/+2/10

JW o,\;.wg.y*"
alboofetileh@areeo.ac.ir

033l 351 o] o Shy i)l 9 Sselimieil 5 € Ol clagby, ) edlial b ilicifolium
SunlS &,15 g DPPH oljf (cla JISo0], (SaisS 55) inluSTas sla S5 FT-IR (slacinks
O35S 58 )Ll 03l tormias o gl il (JagsS' 58 )8 (s (SO (igmedsel 5 (o]
b g (10,3 4V0) g Ol Uag) 5l it (10,9 VW) Siguol i ol g, 59 00 ol et
oanlis Ll )3 JruS92)5 g JeuSgdem «lilgus (sloog)S g 09 ailito Sl Ly 93 0 FT-IR
0] el ol SatS s ol Es T gy 4 o1 glyiel (slo, Lo b b
Slodises & Cund gy (wda < IVY=o/VVF) gal Saals @08 4 (aoyd FAUAV-YS/VY)
s 300l i (s +NFA=/AYE g 2o )3 YAAY=YY/Y ) Sguol o cou 3 gy o od 2l y5cies]
nl 93 g dalllan 3)00 a5 gmedgel 41 OB W) Le (L 93 o oSl LS einen
Gloniey 31y SN pmdgel Labls it 0 O Lbay & 015 gl (elody Bl Ll oym
el slos Sl b a5 ol Jlo 5 ol sl (3o )3 ¥ /FR) @) ¢ (o> YF/AY) s, S0l
(303 YAIAY) 022l (g iy (S8 gamdgel a3l Vgl 1) )3 gl i pon 3l gy 41 0
9 b oy sla Sy sl oad sl s e )l (b o5 ol Gl pol adlle gl
OEed 9 Sl 2138 b JoSo gV 908 > JUb s s 4 Wl 1 g 035 (035

Dgas ool Aedgwl B olie &Y gae

Sl Shy el il by M5Se Sargassum ilicifolium wojly WS

SIS gmdgel sla Shg isluSTas

3

Ao

A38 glaamy 51l SV jluw slasS £o5 &S Mt e ) GJ Ble plo g by da weildl pro oltieiug; jl (S ol

ol bl p.ai8,8 o 518 solitul 3)50 Jg)ly g olie LSy plsul dlp b g 16 floie 4 puiiune g 4 Sl (eSE
Jus BV e e Jlo 1 (b slalaoms j) udloy 9 cpamesil S o) (2l ol Slea g (FAO) (655l 5 )L)lss (lojlus
g g0 plool Lol o8 ) Baes ol wby S g aoyd AYYA LCaol sl (5 askeo YOIA 4 VA 5l g 00 ol s L.:)m" AR



Sladgr 3l do > OSTAY g awisls 1y Jol a5, cpa co)B oyl (liyguiS” 51 S o cutS egiumn Coygo 4 (obyd slacSls 103 A% Ll )
oSl 455 o) )3 s sl 51yl Jbo o Lo S e Sl ol b LI sl o3l ol ot 4 1) Slea Sl 65053
5 ol yolate &y oSy )Sim (D93 9 (b lalaee Sl oSl Slo Culy 390500 Lo y9uiST (Sula Cladgi 948 (0 Cogune
s34 Al oo il eyl 5 (Ssd (ol Bilao (el gl Sl oy Ghpan oizmed 9 0l S0 9 23 plalo oY s
Mg sty S sy i 010 5 U0 <oty 1B i g i, Sls L 5l o) S 5 51 Lomamoy s (glyls WSl IS
Caz oy Ol 5 43,5 5 ol Sitngy dog 8l 3 i) glacdl I dlodpins b o [ cle 3] lale
Ml (cloggs elacSils 51 oad ]Sl Wlilow (clody, Sl L 4 ofassS s adbs plul Jlo 5 ¢ ond pll Sl 5 ol gl5al
o Glol gie slosed slacls Lol 3,03 3529 35 (2153 5l s (2b)d O e 1> Slogrd Sz 2 0gMe (Ja5gS 98 .35 o0
Gole e 650> sl Blugise Lol Adl e (adsSsh aaijlo (Lol woly 55598 ) Blugise il o Clus & S 5l gl Pl
Josd J) goaxto (Jb G slaclled 05ST Mol 3929 (adsSsh Jlidbo )3 308 sl Sigys5515 5 3915 gtly] G55V sbl;
S lases 98 sl ()5S (adlome Iyl g oledl Al ¢ ol S e (69093 (gl Ol (ialuSTaS b Sy
M (S259055) oS iy b boliiss'sh ( Jlb coj o Sy p ogde el ons (3)15 (Sl iz laaiss | ond gl el
olgim il o)l 5 (F9)ls colie SV gase 1 oalitl Caz (YL Jiily plassS' 98 5) cul Sl it 355 (opmlio [ (5 lidgel
Sy 1 Sles £ 5

gl Jgexe (o) W14 )5 )13 oolial 3590 (2ly> slacSila 1 Gag 98 s (b CLS 5 gl sl (sl (23st0 slaghg (98T
ol 0355158 > UMl ile 3l g UM (VU ppolie 4y 5l asle T sla Sl 5l oslizul 4 gl o (sla_bsy ohdsSss Lo L
ol 7T sl o o) cnl alee alon 1 pled Sl 3 LSl 5 (ISl 5 (Vb sl Gloj el 03l i3 S 5 S
szt b by sl 03335 gl Sl (g slasbyy byt g Sabiy 4 omie a0l elaig) (9,5 g 4 e 3l sla b 5 9,
) 3035 s g2 lsl g ol ol B ea99)Sole S 4 gl Yl L oanld o g5 ol el B8 s slgng,)
Sras Glise (8l ¢ Jlsd G LS 5 (S Oluogiad bis (ygmen (blje (Shl gy cnl 428l o0 g5l cng slagsdg) dlo
(9 i S 9 (liosd Sl Mo Brae ialS (i ol (1l 28 ()l (lol)S @zl aulp ploj el sy
Ay )hE 5b cov gy OluS 5zl sl AT, wlg e a5 edgr 5 mlee syl la gy opl 51 S ya dblze cpl HUS 5 Lol Y st
5 P gl Pl Glagbyy (sile Al Ca lod S Sliing g 03,8 Sy ) colee (ol &) Caa Wasdyy cnl Sl (oS 5 odlatl (i
N i S S I Jid GlS 5 g bty p dased dadiliSS) plas LS 5 gligil sl 98U g, cnl cunl 0l plosil 35
sl 488y g0 e gl 51 ot b oSl 51 6lilgus celoty o L gl can oS Slilllas Jlo ol L bl wloss azb S
S5 odey 3 edliwl b Sargassum ilicifolium s 5 )i3e5 98 3,5l b gl g due ladlas oSG doisl y 0gMe
S Sl ol slany Lo b glsaal Jol alag 5 pols s 5 Bun ol ol sl 0ats ()1 ol i el
5 imluSTus ol Shg FT-IR v cib @il duslio pgd dlng 13 g 0dg gl o3l (oS 5 o, 5l edlwl b ilicifolium
g1 (Jsane b9y olgie ) b O gy g Cgolim il (S5 ey 4 0ad glssl clay Sl s (SuiS (ygndsel

W g, g dlge



\f"“mbc\c G)Lw.fsc\‘“ 8,9 uMgwdsﬁgto’l&G\bu

Ll sl a9 (g5Lwaslel (5 9len

bl jlan 00 (g pglaan (sladiges 13,5 Pl gl 5 (i (il )3 aly ol e ed ol dibais S Silr (610 45500
lod ) (Sls sladiges dald] )5 50l dtad Cpd Ol b G 9 byd ST Lol 1Y las (6bps g ()6 s clacSls ulb] wlusl
o5 Sl a5 gl il oo plrl oo B 5 00 33 i gl 5 50 St oSiylofl 4 5 00 S5 il 5 no
A ()l (3Kl a2 > SVAEY) 5528 5 oS

Py K5 lacSl jgia oyt 358 > Sl slar 5 LA, Sl s 25l b g3l Jae ol ) 3
o313 )18 baee (slod 53 (4833 )3 )93 Ve v +) (Sl (jon (59 9 04 bglte 103 AD ol b () (o 2 p)S) Ve 0V s 0
@ daldl )3 g guliund gl b Cogh cpdin ol L (4880 Vo cddBd )0 590 Av v ) Souty ySlu I oolatwl b dels 18 el YF l any s
W0l 8 lame (sled jd cel Y Cose & s S jolaie

D55 58 34,5l

Slgw slo,Slo b g5l (¢lp 3,5 zlyscul Sgoli— il g &b Ol 39y 93 5l oaliel b laseSsd bl L adlbas oyl )
9y ol & o 4y g bl (33 e 2 £)5) V7 ) Cod oo Ol Lo o Sty Sl sladigad b o g 4 (lasss 8
(4835 Vo cadBd 40 493 Av v+ ) Sout il 3l oolaiwl b wlo 518 ¢yl opl 51wy 5 00ly )8 oKl a3 £O slod b SUlKo (j50n
Bl lo & (50,3 V) 25 onelS 35 Sl 5L L Bl e 03,5 Ll 2,3 5+ o 13 iy oS53 L 5 5o
Syl 0iwd bawgs 4l gwy Sl 3T ¢ los opl 5l am b 03l 1,3 Jlosu ) 59,4l G e 4 sl Cawdy bglste g aslsl ons
Clldiges b 0ol HIB lSeSsd sl Slu b obib cas 1500 je,alis S Gde 4 g bl dop A8 Jgll L ple B 5 s
2 el VY Gae 2 badiged (bl 53 505 glitand (gl 9 JPBI L adpe cpiiz g Mo Joady il olKiwd bawg dBl gy (4595 98
DT es Sad B add ooy )8 jlueY 398 5 e (sled

bl s 05 48L3] Jlao G4 VP &) Cod & 005 sl ey Sila )31 31 25 0 igiol i o T gy Sl eolitsl b gl sl (ol
O+ (slod «lg Yo o) gl 0lKud s g (3, Kslos a3 0+ (clod A PH oo il y2d (oo V/0) 5YIIT o 357 51 o5lal b Il o angs
opine bwgs osd plul Slodde adlllas j3 a5 3¢ can cpb YU ol 5l eolatwl cde 6ui a3l (add> £o ol Slo 45y
ol 1 sl e 351,500 1 s (6 Jad o clay S99 035b 3YISIT 35T L o gl o lageSsd 4" o 5 ezl
6269y o503 b g s pglaen Soni il Sl oalitil b gl 51 (2 e ) dny 035 olitsl gl B o 5T S 5 sl g 5 el
2oyd A8 Jgibl ) oolitul b ond glysciwl ()laseSsd (claty Bl b o(3uo)d V) mudS 0,18 51 odlazl b clo 3l Gls I s i Ladis
d98 iy bame glod ) el YF s @y 5 00 s gl 5 JoUT b aye paiz 00 (objh slaaiges ol > 1Y
Lgh S U o odly 58 5l

B5 2bsb

ol sl (yligS 98 (glay Sl by (s Siag 9 0350 (2L,
13,5 Al j 908 illae ol jlowd ey Sula Gliee G 4 (1555 98 wlilsu (Lo Bl L gl Sl o3l
(2253) 03jk = (3,8l pySrosd Jlo g Sl p)S) X+

P FeeYeer M’ oS p> yrogidgySuwl FTIR oS ) oolitul b o zlysciwl olassSss clon,Blo L Jole (claog,S
Lad e Fom gl S



o ¥ jebate p bl Gyge YT (WWAQ) LSen ¢ so2lsn g, s DPPH 3I31 cla JI0sl, Suss” s clled (6 puSojlul
Josly o oo 1V Jg Jooxs S il o ¥ty 50 (o e 25 (o V5 +J0 X0 /10 (slacile o oy Lo L 5
Job 5> Joloe Gl o] 5l am 5 (65 (So)b g Lo (slod )3 didd Yo s b 03l S5 4> G e & g 8Ll DPPH ulj
103)5 duwlxe 15 Jge,8 sub aaiges DPPH oIl ola JIGol, [ Saus a3 <)u8 .0 onilgs 209l OVY zge

(o)) Saus s o= ( (A control — A sample) ~A control) x V..
3w dolojl sladiges Cla b ply A sample g wges 9 Sl o JIGsl, (gols Jale wds b plp A control g8 Jges )
Al (] (sln S5l sl Jgono 5 aised) S oo
210 1l jelate cps o ool DT (VFeo) Lol g olod g, 5l odd gl ysciwl (slalussSss ol (Saals oyu8 (oS0l cus
)yl Cilisee (gladiges j yid (oo /Y b dio 3 ) paoliy Sllw (68 5l Juo +/0 5 (PDH = £/58) Yoo /) puwly Sland (80 11 oo
Vo Sl 98" (65 sl i oo /0 Joloee oyl 40 s 50 031> )18 oL, Kl dn )3 B (glod p3 ddBd Ve e 4y g bglste ol
Sl s 4 g by oYU bl id e /0 Goudy ySle plad] Gl dwy b (Fe v e TPIM) outs ySle 42Bd Vo Ole & g L] oy
Sl d Joloe (pl (gol> g5 0,5 a8Lsl g duoyd /Y (FECls) yal w18 il Lo /0 g Ol jid oo +/0 _ypno .05 03l U]
A5 oXlgd yrogili Voo )3 ladiges e e oyl 5w D ple &g S5y bl ol )3 B s 6yl Lo (glad ,> 4id> Y
g b odlizwl DT (V4V8) ) Kan g Saravana s, jl osd gl sl slaluseS'8  SuS emdgel (sl g (s pSesluil (gly
o) b (oo s022) T Cand & 5 g5 0nb gl sl (slony Sl oys /0 Jlomo Litd &8 el )3 (49, (gmmdgol g
A5 gl 4iBd )3 jed Veoo 5od b uST g ol | eoliwl b ddd ¥ e s oad 4 bglste .03,5 bglse Ygils' g )3 ¢ old, Kolisl
3,5 dpwloe o3 daly 1 g pladgel (e ld cyloj pl cuddS jl am b (o)leSS BUT sled jd sl YF Cide &y 0l ApS ygundgel
x5 izl gt JES lyin Pl o o 3,5

S plandgel (asls = (He +Ht) x V.-

il (o) Jooxe S i) b e HE 5 (o o) gm0 s b iy He 3 Jgo 5o

bl o 9 42525

Jamo Bl £ (5 Silko 900 4y looals b o3l )85 ¥ oo caalllan 3,50 slagigasl 51 S o g (b9, 18 )3 JsS'sh gl setl 4y
SIS Oapdgel S S 2 2l (b £ iz 9 (lSIAS oSy 2 )l Clale U )l anslie ca i ol
5 Jleyi sr Sl BgippouslBg S 9alsS” (90l 5l ab odlisiel (ANOVA) abibo Sy uily)ly 42528 9051 5 SPSS Jljdle s |
23,5 o3l Lo yd A0 gaws jd 5SS (905l 5l Lo Silo BWST 39y 415 dme (Jljae s (6l 03,5 odlizl laosl

34

=W
Olwigs 98 oy ) Blw (b gl ysl 835,
oS palilen .l 005 o3l Lt ) S )3 ol i carl 5 15 O (sla gy 5 dlitel b ok gyl 5lisSsd celoy, o L o35l

Dy yid (Joyd AN0) g Ol gy 4 o (o> VV/FR) gl i— e 331 59y 5 250l 03jb 3405 oo osnlie



\f"“mbc\c b)Lw.:}c\‘“ 8,9 UM&“()}EQP#“J’.“

Vv
s
7 \e
= T
o
l A
Il
~ s 4
a
3
\Jf ¥
gl Sl o]

Al s
rgolyi- cos 351 9 £ O o g, 51 03Wiww! U Sargassum ilicifolium Syla 31 suud g ySius! (G lanieS 98 g il 8334 - JSW
loand by Hlere Blyaal £ U 41,55 dw 31 ile g0 4 L0DID

(FTIR) a1 o5 U 3o,3 ol s i
5 &b ol iy, loedlatel Loead glstiel  ladeSe slan,Ble L e el o b mW
sl bcab pl )3 il e alie 1, 8ls b 9> o b 360 0 oanlin 45 jehailen cul o ols (L ¥ S 55 guol o ou 3l
S=0 i8S b)) g (6y9om0 CaBgo p> Slilguw C-O-S  iws 3l 4 bgspe coiy 4 WWFA em! 5 AV olo il )3 55 sunliue
s WYY em! s sl 5 COOH 69,8 15 CO™ iiS b)) s COO ™ 09,5 &y bgyye (oiusS clisls,) D aisl o lilgw 09,5
sl ol g ogMe a3 sanlie VSV em! zgo Job )3 1)l L diges 13 COO 59,5 @ bgsye opyliiel oS iles )| pimo

DA 4l o O-H 5 C-H (sloog,S 4 biyye iy 4 YFY- cm™! 5 YAYY em™! )3 ods pals

£l T

817 (C-0O-S)

oy olybas 3

Transmittance (%)

= 1249 (S=0)

3420 (O-H)
T T T T
o 1000 2000 3000 4000 5000

Wavenumber (em™)
Ogol yi— o0 351 g £15 O g g, ;I oaliw! b Sargassum ilicifolium SWa 31 00 g 5] G landeS 98 FT-IR b -¥ UG
pisluSTas o S5
JS 53 Sgoli-mil g Es O slagby, 4 oad gl sl Gluss s slas, ke Jy DPPH Il (cla JIS00l, ([Saus’ s coled
Slgw s, Sls b ¢l DPPH sljl cla 1G]y SaiS a5 olise 295 0 odnlie JS5 )3 45 jglailen .cawl oad o3l L5 YA



o V= AYD claclale gl 3o yd YAMAY=YYIY + g 50,3 FAM=YEIVY (55 ds gl i o 3l g € O (sl oy, 4 o gl sl
D9y 51 ookl b o gl sl (sladiges )3 DPPH sljl (cla Josly (Suss s culld wll opl p sl (6p505l0l jo) Lo 3 55
255 o)l gme OS] gl yi— a3l g 1 O (ola yog, 4 o gl el (olalassS 99 caliseo (clacdale yo )d g s gl O
(p<0/05) 1 sanlie DPPH il (cla JIGol, ([ Suss” s culld 5

el oas 03l L5 YB S 55 Goguolyi— ol g ¢ Ol (sla by, 4 ond zlSeil laseS s slan,Sle b ol Swals o8
a6 e 0l (L5 395 5 Sglie al (SaalS clacs,a8 by, 93 opl 4 ok gzl sl slas, Sl (L 395 o sanlie 45 jghailen
= /AYE 5 VY=V 5y 4 gl i il g gl O la sy, 4 ond zlsal lseS e oy Sle L ol Suals
Sl ol (Saals @8 cullsd e ok gzl sl lalussSss calise slaclale b ¢ Sojlul calisee (clacdale ) (Lls)/15A
(p<0/05) axisly ()5 sze

(A)

. - va mg/ml
/= .o mg/ml
-2 mg/ml

— v mg/ml T

=

(w030 ) DPPH 515 loa JLSoly Fais Aos
i

H SN

gl il gy
(B)
I - v mg'ml
. == - ramgml
- mg/ml
1 + mg/ml 5
[ =T
3
a
3
‘1‘.’ Y
— p 8 a
) b 2 1]
g [Se ©
=
oA
gl St g 3 e
gl sy

Sargassum Sa ;1 00 gl ySa! B ladsSs8 (B) o2l (Swials @,u8 o (A) DPPH af;1 s s, Suis b culled -F IS
Bgy iloand (b ylare Blyouil £ b 1S5 duw I (il ©yg00 1 OIS (gl yi- oou 35T 5 E15 O G W9, 51 ealiiw! b ilicifolium
D<o ]+ 0) Wil g0 a5l s 2 liee LCIAE (o 415 o WIS 3929 o (Ui oy



\f"“mbc\c b)wc\‘“ 8,9 u%wds&ﬁgta’bd‘bu

S eyl oS53
oty il ) Sgolimiail 5 Es O (lagsg) 4 0ad glisiial plassSed lasy Bl Jy (S pspmdsel pasls ¥ USS
39 adlllas 390 (slo gy (13,8 yammdgal 4 B 1,5l L 93 y» 395 o stmliie 45 johailen iy o L |y Yol g )b (s Solid]
YF/AY) ol Selidl (slagseg; o 1) (S8 opgadgel (asls s b o Uog) 41 0ad gl sl gl Sl Jy doay S s oy ]
023l YglS gy 50 gl el (g, 4 osd gl ysciwl slan,Slo (L oS col Jb j3 ol cizily (doyd ¥o/FR) &) g (ho )
oty Sy (Eetn JS olyi) Jobo i (oSS (S35 gpadyel (ol fsumys YNAY) Bl (5 2y (S5 oyl
- A59S §8 (SuiS amadgal (e li o 13, S0LBT e g, 13 b (6 S0l Lo yd YYIVY o YOIAY FABY o5 5 4 YilS g o) o)), Sobisl
SIS pgmdgal yasls (e (p0/05) 185 oanlie (gl ne B gl i ary] 5 £l U slabay 4 o glyseil sl

(p<0/05) aszisls Yo sme BB VIS g )3 slayeg) 1 0l gl ySeiwl slalassSsd

[
bt e [ s RN
. s
) a
1 : 2
9, Loh a T
3 : b
JURS N (] I
3
)
,
.
. T an an
el Sy—elgaid ot S
gl Al gy

— oo 7 g 15 Of (s oo, 51 e3liiwl b Sargassum ilicifolium Sdo 5 o0 g 5! s yladsS 95 (SaiS amgel Cullad —F JSUS

ot O Jfocine VBT 292 0 (LS oY Bgye iload gl sleme 1ol LSS A 1 (nSile © g0 @ o3l gl S
(< /+D) a0 0l p3Mw] (9, o 45 Blidwe gLy, L

5 35 4o 9 Sy
ol 53 0,8 gl el Sgol i- il g 6 O sla g, 5l edlinl U S. ilicifolium s )aseS 65 sloss, Sl (L pols adlas p
bzl 033 (L ldllas )3 .05 (6503l o3 VWFA 9 A/VD sy 4 Sogeol i w3l 9 E O sla 39y )3 2l ySeiwl 035b oy
S yelay il o ()55 ao)d YOIV B+ /Y o 5 00l Ll g ) Slostd oSl calisee sladisS 5l pld lassSsd WSl
Sulz a3y Joeo ((Sula 455 g9 0 ldl i > Wl oo iliSie saisS I assS 98 sla Bl b glSeinl 03jl lise 3 oglis
gy J) ity Sgol i ol (B9 3 gl il o)l pole adllas 3 IV Al (gl (el g gl sl (o) e Sl by o
053 5 iz Il a8 sl e ol 4 Wlg oo gl i o 3l S 5 gy p laSsS g8 Sl b gl o35k dg SYL g gD
S 4 M gl yd oy 5l ool b 3 aals] (5 39 gl sl lady Sl (b 5l iso g osd 4t SV o3l lawgs (Sl dlge



gl il ©sold 5 ol Glagiy, " litlen S EY 008 gl sl gyt Jlb s SLiS 5 g 03,8 Syl 4yl dlgo

P el ead 5,58 Cucurbita moschata s\ass)Sls L
4 Olgi oo ey ol 5l cunl 43y )8 4 a3gS 98 (slay Ble (y (pialuSTas (sla Shg omie lp saaste slagsby) (9ST
ol 3 08 o)l ol SuiS adls 4 oal Swmls (S shasS! LT colld ¢ S g,nm o ABTS DPPH o3l cla JIS0ol, (g5l
el elb eS8 isluSTis culled Ltoe (gl opal Suals @05  DPPH ofjl (gla JIS,a], [Saus s (sla_bs, 5l adllas
DilS10S oS 5 5 Slas Ulg5 oy el DPPH IS0, (S5iiS jlae by b o3l cogenl imas 3l 5 €5 ol (slo s 4 o0
28 o yl8 iluSTas S5 S (oo j0 &S Sloj g edg Hlul ISl S DPPH 5,8 o )48 oolatwl 5)50 ()5 90un 048" ]
(Soa5s5 5 DPPH I (sloJosly (S35 (255 o [7) amoige s J1 | 395 iy 5, 5 8 s fapien ol
S5 lise (M (YD) ) Ken 3 Wang adllas ;5 s (¢ xS0l luoyd FAAN-YY/V - o3gam0 jd ol adllas 43 oad gl sl
cbale ) M by, il odlizel b Sargassum  cristaefolium S 5) o gl sl clolaseS's9 DPPH sl3l cla 1ol  Saus
&lp Sargassum  glaucescens s> slaJussSh SuS w8 e (6,500 ddlllas jd b (5158 o> £e Neve ppm
sl ol SusS ws e opomen 10 0s ) S0slul aoyd Vo5 ) e 1355 Lo ¥ cbile s DPPH I3l s JI501,
,» Sargassum  polycystum o Sargassum —angustifolium clasgS 5| oxis gl el useSed clayy Sl L DPPH ;]
5 ok gl JassSes olas, Sl b oal (Saals @)sé e T 5 an 3 SVVY gV g a4 i o p)S e ) clale
s  sloaySls L el Sumls 8 b g, Sejul Gl clacdale )3 (i) /WY B /N adgime 55 pils adllas
9 IV ey & i) S eV clale » Sargassum  glaucescens g Laminaria japonica sbSls il osis gl yscuw!
5 &l o) g9 S g5 58l cou s 98 e Bl (b hileShas placdld I gk LT s 518 (Qd2) IV
)8 JoUse 39 9 g 5 ine kBl sl Shg o 5T wBlie puite oy Lo (39 ()13 sl S
S S el e Jsgm s 0 b Ay ol 53 00T s SIas (sla Sig syt 3 ok gl

laadls iy ileSTas clld s 1y YL Jsse 0is bl J) odms scosl 003 (315 K05 yefizes Lags piblize gl by S

059 Ml it Oliaw 09,5 i x> &S Cuwl 03l L Sldllae )l duluSTas cullled i b ot alayly Sllgw (sgie
b ey o bl bl g5 g by Slogige oS5 ol 2 0gMe 5 salss tpluSTas clled (I3l om0 5 (aliEl JoSUse

sl 35 51 g Sl L aleSTns slocalld i 2 1515 55 s 5L
Giliseo glaseg, )5 Aoy YAAY b YVIYS o39a5e 55 pols adlllas ;5 0 ]yl JadsSsh el Blo Ll LSS pmdgel Ladli
(059 ol e slangs, lp Sargassum  sp. Sls ) onds glseiel lassSed  SAuS emdgel (adli S g uSejlul
S 515 6y S el 4asls adlas pad 13100 13,8 5155 Soyd Be o DUYA SY/B YANY iy &y 53 5 b Solid]
g 45 (5,500 aalan )3 15 55 2z VIO 5 DUTA BUTA o s & 005 3y sl sl (e L5 clgin) b
& Saccharina japonica Ss jl ond gl Suisl JadsSes (FauS amdgel sl ad plosl ) (Y4VF) | Ken ¢ Saravana
e )3 3 Gl TS g Ligws (0, ST (gla i) (sl 103 DYV 5 £5 OIFY (50 (S)40,08 sl Y50 +/+0) (D> b,
S rSoilul aoys BAIVE o YYIEY DAEY iy & odd S5 slayegy (gly jlid Cov mlo gy 4 osds gl scinl (slo )lassS 08 dalllas
—YV/&+ o39dxe > Nizamuddinia zanardinii s 5l liseo gl ybgy 4 04 gl Seiw] lassS68  (SuuS yamudgel asli i

! Synergistic



\f"“mbc\c G)Lw.fsc\‘“ 8,9 uMgwdsﬁgto’l&G\bu

b Bl o Shy g Sile £ g5 )0 glis (S gk [ S 518 YIS g )3 il S8l slaség) (ol s FEIFE
Slgie (J5i S5 9 (uSan Gealbl 5 wujsSumy (lole lepg)S (Jslge (1jg wiile) 00 gzl (lsss'sh sl Bl
opmelgel 435 sl o Ly o oolitel il gl opde 1) 53,8 Lty Sl L LSS cypmadgal (bl lime s sl
Ao 2 38 S @8 9 PH lid Oyl 42> b 5l pgmdsal Ll pd copgmdgel (geaVgayd )3 0ad oslitul 0989y osle 93

I e (0856 Sl L (SWS edgel o Shg

R 5wl
GG (SuS amdgel 5 iwluSTas clacdle gyl g ol Oy & ol glsiwl laludsSes oS ol L pols ddlles gl

g1 ke Sgolim a3l ey 3 05l Lol Al gl d= par il gy 4 00 gl sl (clalassS b 4y Cund

&8o 2l
20 059 (2Blie 5l oS g Wb e pMel B aius g

&
[1] Zhang L, Liao W, Huang Y, Wen Y, Chu Y, Zhao C. Global seaweed farming and processing in the
past 20 years. Food Production, Processing and Nutrition. 2022; 4: 23.
[2] El-Sheekh BM, Alwaleed EA, Kassem WMA, Saber H. Optimizing the fucoidan extraction using Box-
Behnken Design and its potential bioactivity. International Journal of Biological Macromolecules. 2024;
277(3): 134490.
[3] Jayawardena TU, Nagahawatta DP, Fernando IPS, Kim YT, Kim JS, Kim WS, et al. A Review on
Fucoidan Structure, Extraction Techniques, and Its Role as an Immunomodulatory Agent. Marine Drugs,
2022; 20(12), 755.
[4] Bak J, Yoo B. Effect of fucoidan on rheological properties of xanthan gum-guar gum mixtures. Food
Bioscience, 2024; 59: 104200.
[5] Du B, Zhao Q, Cheng C, Wang H, Liu Y, Zhu F, et al. A critical review on extraction, characteristics,
physicochemical activities, potential health benefits, and industrial applications of fucoidan. eFood. 2022;
3(4): el9.
[6] Hans N, Pattnaik F, Malik A, Naik S. Comparison of different green extraction techniques and their
influence on chemical characteristics of sulfated polysaccharide (fucoidan) from Padina tetrastromatica
and Turbinaria conoides. Algal Research. 2023; 74: 103199.
[7] Gan A, Baroutian S. Subcritical water extraction for recovery of phenolics and fucoidan from New
Zealand Wakame (Undaria pinnatifida) seaweed. The Journal of Supercritical Fluids, 2022; 190: 105732.
[8] Rahimi F, Tabarsa M, Rezaei M. Effect of ultrasound-assisted extraction on antioxidant properties of
water-soluble sulfated polysaccharides from Enteromorpha intestinalis. Journal of Fisheries Science and
Technology. 2017; 5(4): 85-98. (In Persain).
[9] Gharanjic BM, Rohani K. Atlas of marine seaweed of the Persian Gulf and Oman sea beaches. Iranian
Fisheries Organization. 2010. (In Persain).
[10] Yang C, Chung D, Shin IS, Lee HY, Kim JC, Lee YJ, et al. Effects of molecular weight and hydrolysis
conditions on anticancer activity of fucoidans from sporophyll of Undaria pinnatifida. International Journal
of Biological Macromolecules. 2008; 43(5): 433—437.



[11] Chen S, Chen H, Tian J, Wang J, Wang Y, Xing L. Enzymolysis-ultrasonic assisted extraction,
chemical characteristics and bioactivities of polysaccharides from corn silk. Carbohydrate Polymers. 2014;
101: 332-341.

[12] Khajavi S, Tabarsa M, Gavlighi HA, 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(1): 31-45. (In Persain).

[13] Shemami MR, Tabarsa M. Effect of acidic hydrolysis on RAW264.7 macrophage cells stimulation and
antioxidant properties of galactofucan from plant Azolla filiculoides. Journal of Fisheries Science and
Technology. 2021; 10(3): 355-369. (In Persain).

[14] Saravana PS, Cho Y], Park YB, Woo, HC, Chun BS. Structural, antioxidant, and emulsifying activities
of fucoidan from Saccharina japonica using pressurized liquid extraction. Carbohydrate Polymers. 2016;
153: 518-525.

[15] Huang CY, Wu SJ, Yang WN, Kuan AW, Chen CY. Antioxidant activities of crude extracts of
fucoidan extracted from Sargassum glaucescens by a compressional-puffing-hydrothermal extraction
process. Food Chemistry. 2016; 197: 1121-1129.

[16] Lim SJ, Aida WMW, Maskat MY, Mamot S, Ropien J, Mohd DM. Isolation and antioxidant capacity
of fucoidan from selected Malaysian seaweeds. Food Hydrocolloids. 2014; 42(2): 280-288.

[17] Ale MT, Mikkelsen JD, Meyer A. Designed optimization of a single-step extraction of
fucosecontaining sulfated polysaccharides from Sargassum sp. Journal of Applied Phycology. 2012; 24(4):
715-723.

[18] Easson MW, Condon B, Dien BS, Iten L, Slopek R, Yoshioka-Tarver M, et al. The application of
ultrasound in the enzymatic hydrolysis of switchgrass. Applied Biochemistry and Biotechnology. 2011;
165: 1322—-1331.

[19] Wu H, Zhu J, Diao W, Wang C. Ultrasound-assisted enzymatic extraction and antioxidant activity of
polysaccharides from pumpkin (Cucurbita moschata). Carbohydrate Polymers. 2014; 113: 314-324.

[20] Vijayabaskar P, Vaseela N, Thirumaran G. Potential antibacterial and antioxidant properties of a
sulfated polysaccharide from the brown marine algae Sargassum swartzii. Chinese Journal of Natural
Medicines. 2012; 10(6): 421-428.

[21] Wang CY, Wu TC, Hsieh SL, Tsai YH, Yeh CW, Huang CY. Antioxidant activity and growth
inhibition of human colon cancer cells by crude and purified fucoidan preparations extracted from
Sargassum cristaefolium. Journal of Food and Drug Analysis. 2015; 23: 766-777.

[22] Borazjani NJ, Tabarsa M, You S, Rezaei M. Improved immunomodulatory and antioxidant properties
of unrefined fucoidans from Sargassum angustifolium by hydrolysis. Journal of Food Science Technology.
2017; 54(12): 4016-4025.

[23] Palanisamy S, Vinosha M, Marudhupandi T, Rajasekar P, Prabhu NM. Isolation of fucoidan from
Sargassum polycystum brown algae: Structural characterization, in vitro antioxidant and anticancer activity.
International Journal of Biological Macromolecules. 2017; 102: 405-412.

[24] Wang J, Zhang Q, Zhang Z, Li Z. Antioxidant activity of sulfated polysaccharide fractions extracted
from Laminaria japonica. International Journal of Biological Macromolecules. 2008; 42(2): 127-132.
[25] Peasura N, Laohakunjit N, Kerdchoechuen O, Wanlapa S. Characteristics and antioxidant of Ulva
intestinalis sulphated polysaccharides extracted with different solvents. International Journal of Biological
Macromolecules. 2015; 81: 912-919.



\f"“mbc\c G)Wc\‘“ 8,9 uMgwdsﬁgtoglﬁe\bu

[26] Sun Y, Hou S, Song S, Zhang B, Ai C, Chen X, et al. Impact of acidic, water and alkaline extraction
on structural features, antioxidant activities of Laminaria japonica polysaccharides. International Journal
of Biological Macromolecules. 2018; 112: 985-995.

[27] Sun Y, Hou S, Song S, Zhang B, Ai C, Chen X, et al. Impact of acidic, water and alkaline extraction
on structural features, antioxidant activities of Laminaria japonica polysaccharides. International Journal
of Biological Macromolecules. 2018; 112, 985 — 995.

[28] Alboofetileh M, Rezaei M, Tabarsa M, Ritta M, Donalisio M, Mariatti F, et al. Effect of different non-
conventional extraction methods on the antibacterial and antiviral activity of fucoidans extracted from
Nizamuddinia zanardinii. International Journal of Biological Macromolecules. 2019; 124: 131-137.

[29] Alboofetileh M, Rezaei M, Tabarsa M, Cravotto G. Cellular antioxidant and emulsifying activities of
fucoidan extracted from Nizamuddinia zanardinii using different green extraction methods. Journal of Food
Processing and Preservation. 2022; 46(12): ¢17238.

[30] Freitas F, Alves VD, Carvalheira M, Costa N, Oliveira R, Reis MAM. Emulsifying behaviour and
rheological properties of the extracellular polysaccharide produced by Pseudomonas oleovorans grown on
glycerol byproduct. Carbohydrate Polymers. 2009; 78: 549-556.



Journal of Fisheries Science and Technology
Volume, Issue, Spring 2024
Pages: -

Tarbiat Modares

University

Comparison of antioxidant and emulsifying properties of fucoidan extracted
from Sargassum ilicifolium using hot water and enzymatic-ultrasound

methods

Mehdi Alboofetileh

Persian Gulf and Oman Sea Ecological Research Center, Iranian Fisheries Science Research Institute (IFSRI),

Agricultural Research Education and Extension Organization (AREEO), Bandar Abbas, Iran

ABSTRACT

ARTICLE TYPE

Purpose of present study was extraction of fucoidan from Sargassum ilicifolium using hot
water (HWM) and enzymatic-ultrasonic (EUM) methods and evaluation of its properties.

Original Research

Theyield, FT-IR spectra, antioxidant (DPPH radical scavenging and reducing power) and ARTICLE HISTORY
emulsifying properties of extracted fucoidan were evaluated. Results showed that the Received: 10
yield of fucoidan extracted by EUM (11.49%) was higher than those extracted by HWM September 2024
(9.15%). The FT-IR spectra of both polysaccharides were similar and confirmed the Accepted: 10
presence of sulphate, hydroxyl and carboxyl groups. Polysaccharides extracted by HWM november 2024
method showed higher DPPH radical scavenging (36.27-49.81%) and reducing power cPublished: 05
(0.114-0.173 Abs) activities than those extracted by EUM (23.20-38.83% and 0.126- december 2024

0.169 Abs). Results also showed that both of the extracted fucoidan were able to emulsify
the sunflower, corn, and canola oils. In this regards, fucoidan extracted by HWM showed
higher emulsification index (Ez4) in sunflower (34.93%) and corn oils (30.49%).
However, fucoidan extracted by EUM showed higher E24 in canola oil (38.82%). The
results of the present study showed that the extracted fucoidan possess biological and
functional properties and therefore it can be used as an active component in the
formulation of nutraceuticals supplements and functional food products.
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