[ Downloaded from jispp.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.23222727.1401.0.1.6.0 ]

AV-VY axaw

VEON oloy g g o) ojladd oy M o ALE 5 SIS 5 Al 3

OlaenS 1 5T (55,0 s

e oo 53 LOT 328 5 alss s 3 55 0 SIAS| ST OLS 5

"oyl | e 5 F T sl g o5 o ek SLed g

Ja\.:.ﬁ).\.'a. gd@}a,ﬁ em‘: ‘u.:l.;).: Q‘,Jj 3 c‘,Lf« IRCEA I “i)" wl.:..zg..a,j o};\

Vﬁ ‘Vj a@‘: ‘4.3'\.1 r}l& 0 A3 ‘wuwj BJ; Y

C)‘,@J Yy r\m" o&sls wm;‘.ﬁ) 3‘9;"

QRN g SBody gyl VFr /0870 Pidl s fu)b)

oS>

LS 5 ol 53 &S b 6\.&0‘.&.«5&;’3] Afedd aslls dl.x.,..Sldﬂ SlS 5 3 les S ab (lyls by S

203 sy b mle 5 el 5 ddx LOST ST 8L s Gler dle ol Jl s Ll g G 5 slatul
SaS 5 a5 (5 LS 5 add 555,18 dlar 51 e 4 56 5 adyl gacd plie 5y (SaaUl a5 w1 S e Sl

BAd Lo d‘.’.&‘.’.@ K} ﬁb" 3 QM g‘.;}\.w})h éw BL be& u':'JJ‘ 6‘)" obj:.au QL.:SJS dod .\..i'nb s Lhw.al:i} K} -GLSJ‘,.»

sslizul 01 51 Calsses a2l 53 Olg &S sl anb 6\.&&4,,5!@'? I eyl ae S Vlgea LS J e aadlas ol 5

.D_}Q-;

uuﬁ“‘:%} ;\AJQ}'J})\S cw_d\?wj&ﬁ ‘J:uajd s‘g\g)é 6‘-“‘5-1-"' d}‘M‘dbi ajb.\.:ls

S Glodmy el s S Sl il
shpe dos (gy5) e ddd Ll b Cou a5 LS
05 Sl s 13 (o, 5 Liiulsle andl [5G (dae
Sl W5 b b Ol collaal Lol 5 cnl s Ol
S o g N 0l 3L s Dl g e 3 oS g e 4 50
(Fawcett et al., 2017; Welker et al., 2012) W 4 8L
LaolieST 5T el 53 35 50 cilises LS 5 Ol o
~ay il wlo a5 350 5t 4 diten (65l 4e Ules!
Jsdor) ol 43 5 3 (s3lasls 5 il 5 bl e

()

4o dle
Dl JKEI Gl o8 e (g5ma g S g g0 LS
Arica et al.,, ) Laes (Jsho wx U ik SO e
r.:w:u“ LQQQ}-}JSLA B LA;,Q;-}J&:A ALwd 95 4 9 (2017
Fan sbas 05U s le Sl Sn Lo 58 055 o
6 Ugare 49) il s Sle 45 Il s dSle o o3 ol
Lo olS el (pd e S ol S ol
o e opliz U e mle di 51 Lol slal &5 dizes
e RS e la Ll .(Hernandez Farinas et al., 2017)
STl Sl b i LS 5l e 5 e b

mortezal10110@gmail.com : S s 2SI Cas SLis (s ookin 55°


https://dor.isc.ac/dor/20.1001.1.23222727.1401.0.1.6.0
https://jispp.iut.ac.ir/article-1-1584-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.23222727.1401.0.1.6.0 ]

VEY Jlo o) ojled ol Mo (LS 5 SIS 5 anl B YA

Jimenez-Lopez et al., 2021)  zolw (gl p LOT Ll gh 5 S 51 OldenS| ST LS 5 -V J gt

5, Shes OlenS1 5T oS 5 Ty
s Ol s Jlde 55 bl oSS el |
35S ISWT e Fos05 0
BYET o3l
3kl sl LS L S35 Y
s o 25 JUl Bl s c Bl O s Ol S 5
250l 5Kk J5osh 58 5 ¥
J55 2508 plp o adles SIS 1S el OIS 55 5 ¥
I RIS QSIS Sl 5 0
RARAS (MAAS) Lol sl ad o550 sS0Le 5 53 glaes S5 Shas 7
31 HUEDNA ol ler o SLas (oledlas
o e s 6, Ky 05l s H202 P PPNE v
Ll
Cabs S AU Goslse s Rl S A
G lablowe 35S IS W Slee oy Sz b sk A
et o Jilie 5o hablee g s Soses Oy Ve

Sl gL OlAS| T
S ol (hites (G g8 Sl g g0 LS S bl
LS IR s s OneSt by glackhle s s
S o W5 1y ST et me plu 5 sl e JSGsl,
Sl ge opl 4 Ay o e (bl ol pie Woa
Ao o Sl gl o3l SLS S A5 4 06
e S Olpea LS Gl Sl daes Ol
Sl Mg & Lsd a8 B 5 g5 JeSI S
OGS b € O see Sl 55 b Ol 5l Slablons
oelin 553 00y b e i 4y ek B Sy ST,
.(Rastogi et al., 2010; Yang et al, 2018) .l
wle Lol Sslime Sl coale S glaolins| ol
3 e & (s 2S5 -0 B by 5 el eis)ls

e e sS da sl g oS s cdinea

ol JeeSooder dile (ol St 2T la oS |
«(Butylated Hydroxyl Anisole, BHA) saids
Butylated Hydroxyl ) elidss S5 JoSsoda
ol gl DU Ly 5 Js 35S s-a (Toluene, BHT
Gulcin et al, ) ol odd sslizal s510ST lacow]
SLOSI ST ol 48 2550 OLS Wl ol (2002
364 ol Bl Sl (2058 Sl (F i J s (8 5me
Colls 5l OBUSG pae wmys dias S0k
dLsar lodul 2 ) sbay Oliie 5 Lol Jlo, 2 5 (5 R
Slge b Lalie s eslinad gl GlnS| 5T b glowy S
S8l 4 dedlle Oliime 31 (gl |l e o)l
S dmea 5 el Gl b slaolaS] T
BHA dux 3l o gme sbaolins! o1 Sl a6l 5
M5 sl b ple ol 5 S s BHT
EI-Din and ) s 5 o Lil bSil> @ 015 o daolins] o

El-Ahwany, 2016; Ibraheem et al., 2017; Rashad et al.,
(2019


https://dor.isc.ac/dor/20.1001.1.23222727.1401.0.1.6.0
https://jispp.iut.ac.ir/article-1-1584-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.23222727.1401.0.1.6.0 ]

V4 sy Y I T W T di.).;..,.SIQ;.J olsS 5

0K 5 Slok

(Cikos et al., 2018) QS.,\> o‘,al.: GLA K \A&.:l? 23347 90 JIM!J;T CJL:.:SJI -Y J}.\>

Sk e bS5 S Shuaih &35

Chondrus crispus Mastocarpus stellatus Sk bas 555,08 |
Taonia atomaria Cystoseira sp. Lais g 5 I sligly 3l e s b ol 5 ¥
A S Ol 5 el 55 O 55 1SS ¥
Halimeda sp. ' la o L ¥

ool

Turbinaria conoides OLLel el S Ol S 58

Laminaria japonica Ol oS 43

a0 Sl 5 i SW o oSS T VI PPV e [ W 0
Sargassum wightii OIS el 3 55U8
Porphyra sp Ol by

Chondrus crispus . c T
Mastocarpus stellatus Sargassum sp. la Lyl 5 s

Kappaphycus alvarezii A el

H,;C
CH, CHy CH, H,yC
DDA
CH, CHy CH, CH,
CHy B —carotene
o

OH

NIRRT

HO

L
HO O ._\\\ OH

OH
OH

Catechin

“dsb 53 058 o 53 Ol LUl 5 bl 555,18 WSS,
6“WL§J‘ o b g gl aes S glag s
Szl 5 b St 5 (ol b s omen 5 (6 R 52
A5 T Sl Gl N e 5o ediS e 58 08
Cllad 5550 00 35> a5 old 518 Gk 3 eddals
-4 a5 s ei 8 ((Peng et al, 2011) &l A sl g,

..L'jﬁZL;o m.w.zj LfL‘él ALwd 95 4 4.).5)\3 24 ‘5:.:..14 )).19

° Astaxhanthin

Phycocyanobilin

S 5T LS 5 F o alnd Slle - S

Lzea ol g ddee sbeoliast st b s L

(Y Js>) (Ismail et al., 2020)
Sk 53 LSS, 5l Sl s 55,8 s 55,8
2T Gl 515 (b Gl il s
sloloaal b o Sods opmis So ol & Lo
(polyene) by slae iy .(V JK2) daes Cap e
5 s Jeae 2Uss gladi s 51 ISz e 2558


https://dor.isc.ac/dor/20.1001.1.23222727.1401.0.1.6.0
https://jispp.iut.ac.ir/article-1-1584-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.23222727.1401.0.1.6.0 ]

VEY Jlo o) ojled ol Mo (LS 5 SIS 5 anl B As

Ll g8 ol 0 A el g e Woa el
.(Neagu etal., 2019) 555 0 o3l Cones

03 b o oS Sl a3 S, G S
ssbe cnl s sy e B 5 s (Sl s dao s
LSS 4 S ol LalaSS, Sl (S es S 4 Glase
I A el s Colled s b ) b dies By e
.(Deng et al., 2020)

bl 53 5 ol 68 ) b K pulSld
38s (Jeld g ol wd) b ol slas Slas
©3L3 Dl Ll hls SlSS, cpl 2l 3lesl 5 el
Cwliial g 8 5 g ot Colle 2al58) alas 51 ol
5 S (o385 S Al g 00 Sy Sl Bl 5 Dllae
WS o Al 1y (55l b 2,158 5 .l UVA ol
55 0k sl 5l ol Saw sl Sl il 03, 5 oS
S5l SCopl s &Sl gilinST ol
osls QLS Olllae pioman ol Gl 55 Ao 5 Jes
S oUls LIS E ppalis s 00 Sl &5 o
Eren et al., 2019; Focsan et al., ) <ol 3151 ladSal,
(2017

Olsea dafdsls o el 1o i3 LA,
il GLalSS ) Sl 5 Soo cadsl (6 8 61,
s B 5 e e K8 e s L
S5 sl eslimal LIS s 4 3B b LUK, oyl
5 Aot SR s ol ) el 5 S s
Olpets LIS, ol 5 Shee iz OF 4 by e ol
OIS ol Ol et LOT o5l 28 L wlS s olus| ol
Pereira et al., ) ol acslia LB oLl O 5 Lalde s
.(2021; Shanab et al., 2012

Sl b ss gy (ol o Slacsil) Lags S il
LS ke sSd ol olsasn S S 5 (a3
Srgd odamy gz S ol gl S Lz
S e S S n e S s g 5k S5
Glos S @ S Gbakism L &S Wi S

s Gl Sl a8 b iS5 baisls
Lol oot IS el 50 2 L o &S dzs
(58 —a B8 B oasl) Wyls G130 s s
i s Sl xSt Sliie b gulS
Sl oLl ey eiddy b8
oS 55 Bl ST5 ST BTl SU g5 Je Ol sy
D Gl b L o 2 o ST b s 59 (5
Ghls ol s S (S OblS Gl
5 loroxanthin astaxanthin  wils  slal (sl | gl
Matos et al.; 2017, Shahidi, ) x.» canthaxanthin
5o obSsks olS Sl ol s sl (2004
Wy Lol 5 gl sbSdr 5o S S
.(Benico etal., 2019) x5
Jolss Olgea LS 3 LS8 du) o Jhaia
(ol WSS, Olgisa) s Sdls 5 (S5 oS Thiblons
LS o ol B eslial 5) e e g 55w s S e Jes
S Al 53 o el ln 02 NS o S
BERIGSCIN ol S o e ol BL e oul
N Sl B WSUES s e S
Ay 5 e il G 254 mel o S S
S Wil e (dae alse 5 (S5 s 5 Jle Ol
iy s o5 ol 0,8 3 35555, Wl S
S e o W8 edple 5 A e s
Sl b asl Gladmals was o o ¢St
{(Bhosale, 2004) LS o max o glalaos L o8l
Sy Sor byt ediag ol sladipsls
5l oslSkal 5 Dunaliella salina 51 55,5k
S Olgsas 5,8k s Haematococcus pluvialis
L s ol GlolE 5 US o Jes a0 e 03le
Olgsas (b o118 5l oS K5 a3le SO Olgsas 550
ol S Olgea promen 5 bl Sl 4 S35l S
sy el Gl b ooS 5 L s e e

e S5 el ol a3l eyl ele Olgeas 5,01y


https://dor.isc.ac/dor/20.1001.1.23222727.1401.0.1.6.0
https://jispp.iut.ac.ir/article-1-1584-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.23222727.1401.0.1.6.0 ]

A\ 0T 3,8 5 by (S s s s g SluenST ST LS 5

0K 5 Slok

den L sl 5 bapp sl T daspiibn 515
.(Ibanez et al., 2012)

pry bt oS L gl S s
G5 VYD) w3l s oy LT iz Loyl 5l
O3 SV A YONY Bl S 5 e (O3 oS 55hen
Balboa et al., ) was | Kis 1) losgd slaslds S
.(2013; Catarino et al., 2018

Lol b bolhdass S 5 bLa,Sl b
b el l 5 ek OLSS om0 SS A0S
Obhslr WL 55 @l 28 Hsba 5 dms LS
Yang and Zhang, ) >,15 55> LSl uv,mf;@)\}f@
5 Ugems ok Shdiay S slajltle ) (2009
Gt L oaS whis i il slad Sl s
.(Holdt and Kraan, 2011) duea Jate 35S 518 alss
sl jole 4 Koo b8l L 65 Slas Slos gas
Gt Bl L dex 3l 6l s glan Sl L 5505 Lol
Sl s QLS 1 e S aallas sy 5 OllS
s s b psba S Gl gl L
Olss &S Az Y S0 51 Glodemy b gl
Las e Ol 1y Lol glacdle 5 ltle 3 glos 28
ol e Olyeas by slal- .(Alban et al., 2002)
wtlid ey cilire slac b b ol po slany St L
Slogs a5 2550 Sl s Slad 8Lyl b L5 e
Menshova et al., ) does ol OlLS 5 (Gemiaa 3
(2014

PRI I Y Fy P N AP N PR O WO
Sk Lol spd e 3L b Se 55 rmes
A o JSi5 1 Sl S 05 JS SIHAVE BAY s ga
Shoaib s gles Slle alad s b ,SL L
SOl (st se donl Glan s BLe L le gl 0
35 e S 3 S 5ba &) LOSUS 5 Sl s
5 opolel OS5 ST dl el e eslls (o
Menshova et ) 5 55 s Cab (slo sgd sl 53 LS L

b sl G S el e S0 S ol B
S asle bagnSyn Jo s Aol b sl () J<2)
5 (G K)o )y Spirulina (s S sl
(e p Ky eyl sSé gl Porphyridium s s
Sy S Olgea g 5 5 o3 ol Jb s el sSGB
(lid Ol O uals] wile e Slgams 3 (anb
Ismail et ) 555 o eslacal Sl o sla Sl s ¢ s
.(al., 2021, Sonani et al., 2015

Sk ast sl pbe i B L 5 S bS5
23 ep S L bt LS 5 ijfjﬁe;ﬁ&
SLS 53l sy T slacds Sl s pa s ey OlaLS
S 5 Sl s gl DS L g e
Olpeas (IS Bl Blsss piemm S5 5 IS0,
S 5" Ukwl (Bravo, 1998) S Jas Olins|
Syt QLS 53 sy IS5 pdir o
ol Sl g adls SO sy bl ga) p &S S
Generalic ) &)l JSssde o5 S S Plu= Luy
S OLLS s Usene b LS 5 opl .(Mekinic et al., 2019
Fernando et al., ) Wsd o ol oLy Sl dex
Jole Sl 5l esme oS SO L (2016
ool dad sl oyl Jhe Olgea) Ladssisls
WJsA85 (S (IRT=0Ll 5 oSS dad 5505
(lbanez et al., 2012) wca Lo landd 5 U
gy o & adl Cla U (losgd el gla il 5L
el e b b o o LT cplaly il
o gls s S s gl Gl 2SS e 5l e LS
3T S dGsls Jlge 3 s i U5 s il Sl b
.(Lordan et al., 2011) . ,l>

ik g5l (b LS 5 e S o S daas sl
ool e Sl g 5 bt el Sl aes
Lleds wlis ol Gadsl, Sl 5 sl sl

Laopasls ol dadgisls by lans sl


https://dor.isc.ac/dor/20.1001.1.23222727.1401.0.1.6.0
https://jispp.iut.ac.ir/article-1-1584-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.23222727.1401.0.1.6.0 ]

VEY Jlo o) ojled ol Mo (LS 5 SIS 5 anl B AY

3 s (e pade Culsds oldlns g
e oomad LOL cpl poslle S e e o505
.(Pradhan et al., 2020b) .S . Lo 1) 0Ll 0 e
0 4 a8 el S8 ol e e opolell cosllsn,
oS Jogud Olgsar 5 258 0 L Slosgd oSl s
(Misurcova et al., 2012) &S oo Jos 0355 ane) 5olis

53 Lgsn awli 5 S8 Wb bohua, S
5 ol (Richmond, 2004) 555 o cil LSl 5 S
sy Jda (Slrs S gl S s glas Shes
Chlorella 4 Chlorella pyrenoidosa .ol &iljs 5 S
LS5 5 sles S ik s S5 sl ellipsoidea
Sl =0l ol SISl =01 Gl Gsle G pSUE
LS L el & Lz aul] sl sSUS
Sllae .(Pughetal., 2001) k)b 2SSl 5 sl s
UJS Sl ediz| sl GaolS I8 ¥ 51—y & das o 0L
Ll g e 45 LS Jas ol o oS Lodai Ol fsay
(Shaoetal., 2013) was jalS 1, O o o

Lten _glagsdie sy el s o Sdae 31g0 5 Lo pmolss 5
le;:ml Laed o e Ol O seisdd, gl &S
ol Sl BT el s b e 51 gl s
Sl oesle ol S 13 (b xS 5
Gl o3ls 0Lz ot Oldlas (0T sddantlis Jlaes sl
Fi S b Gbpslns I egeae gbapulns S
o S el glgee (Kelman et al., 2012) s
Sl Sl Gl Carnd s Al A e B
Lol slsme cnlply ls (Sas Gy Olp0) L5
ot b s CRTIL omen 5 IS Ll 8 s o
sl Glsme J= ol Lo (s B K35
St sl s s Sl ol (e Jaloe b bl
(Garcia-Casal et al., 2008) .l Olu 55 53 S 03 S

St e Vs by S 5 2bos LS
(00Ul 39) Brz sl 5 .l antlii Bro 5 Bp B el 5
5 e S s UL glachle s (glos 1S sk

55 MSosba w5 oWl QLSS BT @l 2014
sl bl ol L5l 0 8L e 3 S
23 sl gba iS5 Lol e Sl S
Lsd gyl gluals oLl calle 3 B5LL s
.(Pereira et al., 2019)

ssba 5 A sl oSl LoLSIS
S elad spse oy 5 ol gl 5o gl S
L slel 5 Laly T s 0lS 53 iile Jshos (gl o 5,5 o
S I Lpde L sloggd ol S s
5 LD srsald pe LOLSUE asle Joloee gla b
Gl 3 55y w0 s walis 5 Lollls (LokS1Is
(Mohamed et al., 2012) Wi o 3L 503 oLs
Sl g 055 5 axalis SUle QL5 sl o oS
Sl sl LSS Ll sl S
3ok e bl s 5sSUS Gkl sl
b s olE sla Olgea Olg e | el b
5 dsbe oy sm Nsd e 05 S 53w 5 85
(Lahaye, 1991; Misurcova et al, 2012) J s>l
Y0 35 ol it 055 b aglie 53 2l lacsllr
5 oese b oamslie 3 S s olE gl AVO L
Jimenez-Escrig and ) col i Aoy Sl e
Ll S ol 8 b ee (Sanchez-Muniz, 2000
LpPs Olpea Kl 1n5 sl el ¢l ok
5,851 3 eslial 558 s g sdd 5 slixilds Ol el

S Sl oy Wl B L o5 OIS
plos Sl il g1yl Jhe o)lps G sle 5 Bas
Kim et al., 2010; O’Connell et al., ) 555 o 5L (glo 543
Ll glaes S 5l g kB dsys leld cnl (2007
L3 8 .(Jiang et al., 2010) cowl Sl g 5 5 48
d=ly 5 el CeH105  pland Jge 2 L S 505 5ds
s S OlgSs slaasl kol
slacdl bolus S48 (Wijesinghe and Jeon, 2012)

Ol sl Jolse Olsear 5 Ll godaze s


https://dor.isc.ac/dor/20.1001.1.23222727.1401.0.1.6.0
https://jispp.iut.ac.ir/article-1-1584-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.23222727.1401.0.1.6.0 ]

AY sy Y I T W T ‘;,IJ.;.,.SIJ'.J olsS 5

0K 5 Slok

5 el a3l Gl gl LOT Sl Olg e e pliaw
e Ol Ol al 2 ooslle 35 aslinal ols S5
dldplil o ladeal Wil a3l e slad S50
CiS e b LS 5 ol daolans| sl balas,
Lodsbe b (Slrs S o055 Sl eslital L0 0
s Dlspame anns Gl Sl 5 L 5, S
oo $o3lS alie (Sl s See (55 550 5 el (L
w5 S 15 axy sy sl a2l glaaas 3 Ll ol
S s BB sbe wlge LOT 15w
sl b oGble 53 alg e s dil e Sl pasme
5 ol Jie Olgea) ooslis Gl gl bl
S s Son 5l a8 (Ul Glage
Sl CO2 A= 51l oS Gl e 2 MKA
bow Gl Gl S el Gl glibslS ISl olabl
0. QO P GV I [V NPY EC JUPS SRS
Shpt Olpsa 5 Cudd Jab 4wl LS S
Ske 3l5n (8 S50 sk Ll e 5 Sl e 03T Eosn
Sl TS Gand 5 035,28 e Ol gea) (LeauUT L)
5 S Sheslinal gl (Sl Son Glaptn LS
ilg s mabs 4 s o5 5l AU s slaael
Dl S SaS b mbe i o e 5 L anwr s &
Wy sl ol adsl el S Olpes S S
Sl ormed 5 A Goay LKl 3 ) S s
Dutta etal., ) &5 o odsd (5305 Jomily b 035548 A5

.(2005; Spolaore et al., 2006

Silwgsls 5 Kby mlee
bbb 450 slacd sle 5l aie 2L s 0 S
Kini et al., ) col oS lsdnl Sa5 s slas )8
305 Dl e b o3 3 ol gl S ft (2020
LS S5 ol 3 Gl oS Ulgiear 0T Sl 5 o
sl LSl el ki esliad e 5 e Al

Kimand ) >33 50 3L (gloygd Slacilr b aslie 3 5o
b b Sdx 55 IS, sba B elu s (Taylor, 2011
355 o <3l Porphyra tenera , Palmaria longat .l
FA gl Sxooe Brogelyy Ol S0t
s Enteromorpha sp. 4l e oA 5 Porphyra sp.
Col Wlg o mellS 4SS s odalie Ly ol
S oS 5 0l s Slasl Sl Wil el slacs Loy
pli 53 (SoppsSal dl) C s 358 Sl K
C omlus ols 25ms s 5 Glosgd o3 olos LS
ST sl Slee cdls dsle sl Ll ptis (gl
el O ol e IS S e (S
2 dapS gm0l o pS s Sl (bdse Bl
Sl s sy Slosd 5 303 e 2bos Sl
Sl 5 el ds 35S 5 -y 5 B ol Gremen Slosdd
C slarpmln s das o OLaS 355 51 later 5 SlenST 5
B Laminaria digitata 33 o E B
.(Lordan et al., 2011) . <sb U. pinnatifida

e 2l SOl S Sbe 5 oL s gl
Llos ©f 5o spmge Ik slagsl 5 o3y SlaS jule
w5 Gl DS ol s Gdne slpe S e L
s> (Circuncisao et al., 2018) .. esU Ol
s> 5 Sargassum 5 U. pinnatifida 4ol ((gle 543
JoS% Gracilariopsis s Chondrus crispus ile <50 3
Slee 31 alis, Grme &S Lgd o Cgere glde
(lwS Sdas ole s Mg 5 Ca K Na wibe e S
opl g ooslle S e 03,50 1, CU s M Zn Fe il
Ll 5 5 Lted endS 51 page mle 5 oLy Sl
3 SRalS LS5 5 a0l OBy 3 1y S 5 5aS e
(Ruperez, 2002) &S » 5 ,S s> sk 5l 8 s

23 LT3 5 ol slcdplie e ol
S s g e S Ol Sl il mlbs
Sl 5 L Slsams sl wls o SeliS sl

S5 Jds« .(Pulz and Gross, 2004) towa  gxo


https://dor.isc.ac/dor/20.1001.1.23222727.1401.0.1.6.0
https://jispp.iut.ac.ir/article-1-1584-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.23222727.1401.0.1.6.0 ]

VEY Jlo o) ojled ol Mo (LS 5 SIS 5 anl B A¥

Wile b eslinal  olle Sagpl sl Olgea oS
—op e S St Wl Japl WSasde
S 2ol Jd SlE s s s S des Jes
Ribeiro ) il olusl cull gl by ol Ko a0l
e S sbols| sl s os,enl 5l (et al., 2019
S ldeel 3,05, S LIS e obos L Al adb
OsmSl sad S Wlg o obyy sl sl
oo S0 aSle glanS| 5T ol 5 s |y d STy
b el s 5 Wad gy STl s 55 5,18 il 553
3 S o2l (als Ol ade WS e oS s
SHeSIEl cdb S e 0k el Glagal
3 A e S Ll il oL S
el s il 58 UlEe 3 63 28 gbay U ((glo 543
Losbe bl olsy sl sl el
Ve o0 VY ISl Dl abex 5l e sla
sias ialS Slansl sl cots (DPPH) sl b S
e ABTS UGl Jlge e donS1 o sles (FRAP) 2]
Arle olas cul ald s (NO) (as anS]
Ol 1, DPPH (s 8 JGal, Hlge b @.T o SASr
Spirulina 31 eyl Sl Ol 53 eslleas Lol ool
Estrada et ) sls oLis 1, 58 H202 ,lge . Jlss platensis
e S s Slast sl sl @l 2001

lads 55 5Us 555 JJs4 Ulva reticulated , Ulva fasciata

Balaji ) 58 0 Lesin Sl ISl Sl L
Raghavendra Rao et al., 2004; Chakraborty and Paulraj,
Lole glo se3 slaSld> 5 .(2010; Meenakshi et al., 2009

Ecklonia kurome , Eisenia bicyclis (Ecklonia cava
A aseie DPPH JICsly Slgs b Slus o1 gl Jla
Gracilaria  JgUl (slas,lae (Shibata et al., 2007)
slecdls 5o Callophyllis japonica  tenuistipitata
Kang et al., 2005; ) WLlesls oL 1 (glosdll slawnsT o
.(Yang etal., 2012
Joloe Vgea LS pm) dWé OLS 5 S
A OESTs O3S slawi S 5 5T GGl 10l s

T el dapSsn mie op oS sl
Rl Gz 5 a5l 5 S gladud dadd i ,)8
LS 5 ol (Shahidi, 2004) Ll b slaolaws] o1
3T dGsl; lhoaSSL Olsear obos SlhnsS| ol
S o S sl JISsly oS) S ) 5 S e e
S et g s o RS L slenST e el a2l
333 Gy o als Ol 51 (6 K 53 93k el
OS5 Lol s el glaglen S ol
(Sl magn bl Wl (ol e Jke
by dadgdhy dadissls ety e S8
Iy ledaS el Jlays cdlad a8l L 5 Lol 508
Sharma et ) Wlesls 9LiS INVIVO 5 in Vitro Juas 95 & s
.(al., 2017; Wijesinghe and Jeon, 2012
L J‘J‘:—*S‘gﬂ Cdled 5 ol dbd glacd sls
sl 2S1y O3St slaa S :(in vitro) a&ibl s
S &5 L e S5 1 05eST glals S as S
Sl Sl Gl gdr Gdg s e ply RSl
oz Sl QUL 4 e ol sn 5 L 0 e
5 s oS 55 Sblen (et obs O e
O3Sl sl Gl L(Bayr, 2005) Lss o oledl
JeeST st (OH) oS 5,08 (ROO) oS, ol
JeeSy 5 (RO) S SUl ((02) AnS| oy (HO)
(NO) & 25 eS| I3l 5 (ROS) L i) e «(RSOO)
Ay O5enST Ale JISG0ly b oSSt Jalge ioman
(HOCD) s IS sop doed «(H202) 055,08 S| ; (O2)
Bayr, 2005; ) (ROOH) e JI slatnS| s
aJ sl .(Halliwell, 2001; Halliwell, 2006; Storz, 2005
L S pls e Ly pdy 2815 05nS1 (glads 8 il 5 0
S Dol i (sl St BT ey slaeilSe
el S gas Sl 5l Claslons b LapldenST 5T Llods sgome
O3Sl glawi S L ol sland s DNA a5y, Al
Lol ol calle e SU 5 a0l RSy
5 smas $LOlS] T 5l eslizal (Gechev et al., 2006)


https://dor.isc.ac/dor/20.1001.1.23222727.1401.0.1.6.0
https://jispp.iut.ac.ir/article-1-1584-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.23222727.1401.0.1.6.0 ]

A sy Y I T W T ‘;,IJ.;.,.SIJ'.J olsS 5

0K 5 Slok

sy Ja ol b s el
S ol (¢ Kl e Ol pea) sdiiplsl O (slade
ek (Wall et al., 2010) s o cus | olgdl Sl
K F LY Kl o gladl 45 ol esls OLES axllas
L ol Lo Spae M8 la oS Ol oS
alaret Lol L (Wall et al., 2010) was o jals
Delesseria sanguinea Turbinaria ornate oLS ;I o
led 4 N vitro (e (ki L el il
Shedkdpl sl eldald e Al L el RN
Glidium 5l ol 2zl oSV & Gracilaria caudate
Hypnea 5l sdizl suiul o gol Ll (5 ST crinale
Pterocladiella 5| odizlAuul xsd cervicornis
S eddpl gl sl 05 sUE 5 capillacea
Lsls olis |, pledlas o,u8 55 Lobophora variegata
wbos L L Sl 5 (Chaves et al., 2013)
oA L Slel gl invivo Lyl ps s e Je o
.(Ananthi et al., 2010) Jas .-
sl e Sl esliad b b3l oK by el S
Kuet) col osls 0L 1y aledlns ol 3 IS 2 ol
Spirulina 5l eaizlpaal C il S5 (al, 2013
Olie S st ol Ll s b 1 platensis
Lol el slainSmle L 5 7 5L ST S
.(Romay et al., 1998; Shih et al., 2009) LS .o 35ds
<1, U. Conglobate 5 Ulva lactuca Jgle slas las
Jin ) Wlosls OLES i go utlS s HT22 Jokes s Lledliss
Chlorella marina 5l eliz| Saul o SJ (et al., 2006
sy ol il e Je SO s ) okl ol
S eddzl gl lads sulszd (Renju et al, 2013)
Caulerpa  Jsle 4 vj slae Las Dunaliella tertiolecta
Caulerpa cupressoides ;I sdip| szl S 5 mexicana
b AL Jae e s ) el slacJls
Sl o )las (Caroprese et al.,, 2012) pzildS isle
sladshe 53 1, LPS 31 56 oLl Ecklonia cava

et Gl Lpd o Ol bl Zol S, sba,
@5 5 s S Jde L pan &lS0
D5 P Soslre 03 (e Sl able ndir (s pes (S
(P 2S5 Slee Jdsay S e sl Ol glaplll
s S5 ki Gl W) s ke s x s
bt GlaeliS (g 8k Olgsa Loy cbSilr Jl
Kalimuthu and Se-Kwon, 2013; ) Wledd e (558
S Klos S 55158 asdllas o (Pradhan et al., 2020a
CASAS Sl lls ol Sl mews Jd Sl 5
INVItro Loyl 53 Ol s 05 5 05 cpdir 2l 55 Soles 5
(Talero et al., 2015) w&x.a N VIVO  omes
b sl 5l sbipalls sl glad Sl
slaes, 5 0Ll o d S35 HSAs I S Gloggd
ol 83 S s RIS el i) b
o> 035 5 (MCF-T) Oy Gl s slad sk W01 oS
.(Wijesinghe and Jeon, 2012) .S .. )l |, (Hela)
sl S Sl el el Sl el
sladshe 53 Jiho 35 5le Sargassum vulgare (gl 543
W5l sad s 55 1 Jshe G 05 B16 5 Hela
.(Dore et al., 2013a) sls oL aub 35S = o) 5l

Joloe Dgea LS (pm) JWE LS5 A8
20k J5S05e Sl S Olgen ol 1 algdlas
s s ol b SLS S sl s sl
Az gloddatlis Lldls ol (g5 SlasS] o
b Sl el o8l slas 8 L pledlas oS 5 e
ke ol LSl Sl ol ol s obs (S
3 BT a1 O 5 (Ol 8 58 il L,
oslitul Kosmsp OlS 5 Olgea S dzea OLSLE
osdll 3l Lldlis Jalse Olypea Wls o 5 Lsd o
oSl 5 Lo Sl edaaie laddsss)ls sl wils
Abad et al., 2008; ) Lo 558 ol c s (ol
.(D’Orazio et al., 2012


https://dor.isc.ac/dor/20.1001.1.23222727.1401.0.1.6.0
https://jispp.iut.ac.ir/article-1-1584-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.23222727.1401.0.1.6.0 ]

VEY Jlo o) ojled ol Mo (LS 5 SIS 5 anl B A$

sargachromanol G  (Ecklonia kurome s Ecklonia cava
sldlas s (Sargassum siliquastrum i el suie
2> 2 ladanly A5 Sles Gob Sl lediS sl
Kim and Kim, ) wsls ol 1 sda&K =5 LPS slad sl
Sl oslas ol v oesle (2010; Yoon et al., 2012
Lod Osewltnsl . ROS uJ g Neorhodomela aculeata
3L W SCas anS) Sl s HoOp 51 3
Lim et ) 45 o slee Sledl Slee i b 3l s sl oy
.(al., 2006

Olpet B ) JUb DS 5 el 5 i
o SIple Jasl S on ot ubis 1absdd slag )l
e 8 35k e patie Ot S S UL s LS o
ol 5 B =B sl S 5 Slas JUl o
EECESSPRGNEY .(Pradhan et al., 2020a) 535 . 4%
chle b 5ok 5l cubs Ol gl Lar s S
Riccardi and ) <l 0% o 5 050 S e
33 5L s s g colsas slagsls (Rivellese, 1991
Lobse bl Sl ool pir Oy Jsb
oo cpl 5> (Gupta et al., 2016) 1S o Jlesl bas las
s ool SRl bk colsas slag s plubs
sl ans dim 53 Oliie 4z g 3 S8 Sl Sl
Sl 3l ettt i Jb LS 5 el 43 S 13
Sl s oo L oS ol mlisds ol bl gl
2ol bl s all S il
SUS 53y 5T GlusS -0 ¢ lalan sl plag 5T
PTP ) \B jble.s s S s ¥ )'IJ.;.;; J;Jw.,k;:
wsle glaw 5T (Unnikrishnan and Jayasri, 2018) (1B
L3 Lelydon S s 53 ege S 35558 55Ul
RS man 5 0 3 SIS Sl 3 b 4 e S
LS5 ol Bl 520 0 leslly 3 SIS e
S5 s Sln e 218 058l Gl Olsea ol (S
LS 5 eslinad 5550 Cobis 5 o gl 4 Cglie SRS L
.(Unnikrishnan and Jayasri, 2018)

 osUs .(Shin et al., 2011) xS o Ll |, oLl JU sl
Jhe w55 Jldlas ol il Ishige okamurae -yl
oSkl (Kim et al, 2009) sl olis |y A&l
oS5 6 L Haematococcus pluvialis 5l el
AU @ el sl 53 1 sdas Sl (oL St
ol p oesle (Kim et al., 2018) aas o :alS sk
el 5 ol i gldbaaly Wy ol Skl
S8 35,50 556 KBNF-KB) (laa 5B 2l
G gitd 5 0303 2alS |, $(IL=F) oS )zl 5 0(TNF-a)
Kim et al, ) &S o <58 | ool Ollag 3 Wb T
Sargassum vulgare ! a.uclf'a.wl slols s (2018
5 Spatoglossum schroederi , Lobophora variegata
» esUe .(Dore et al., 2013b) wsls olis slgdlas ol i
<31 Sargassum wightii 51 sdsiz| sl SGT el (ol
Dore ) sls OLaS Jage Jde G 53 Oy s 5o 1) sledlas
(etal., 2013b
sl il Bryothamnion triquetrum J sl o )lae
Cavalcante-Silva ) 13 Ol s s 5ol sla 350 53 1,
Gracilaria 3| o ddl Al o Aol 5 (et al., 2012
9- , 10-oxooctadec-8- enoic acid .l verrucosa
Lile o Lldl s Sl A oxooctadec-10-enoic acid
(Lee et al.,, 2009) &S » TNF-0 5 IL-6 S xid.S!
Porphyridium 5. 3 Sl 51 edilis S 5SS 5d) 5
Sl el (L FIA) AA S s b4y cruentum
S 0) 8 Kol oo el 5 (1 VF/9) EPA 5 (. Y8/Y)
.(Berge et al., 2002) —.iliS il a1, ladlis
1> Enteromorpha prolifera ol Fal ynd b
2 e gbgal 8 el (07) ISl 4S5
Pangestuti and Kim, 2011; Song et ) aas o alS g
Porphyra 5| eddzl sl 55, SIS (@al., 2018
Spw slaily Sk s pledlas ol B slls yezoensis
ol » esle (Shin et al, 2011) ¢l LPS L ods

Eisenia bicyclis 31 edismie Jgd L) e by,


https://dor.isc.ac/dor/20.1001.1.23222727.1401.0.1.6.0
https://jispp.iut.ac.ir/article-1-1584-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.23222727.1401.0.1.6.0 ]

AV sy Y I T W T ‘;,IJ.;.,.SIJ'.J olsS 5

0K 5 Slok

Ly Qg A3 cla.d 5 Saccarina japonica ! ol el
.(Pradhan et al., 2020b; Wang et al., 2017) s s oS
Undaria 3l eddz| send Sl s OS5 S 58 ol 2 o05ls
subs s s ol sedl Coslus Sl el L pinnatifida
Kim ) aS e Jlge |y amnlUS oa (C57BL/KSJ/ db / db)
Sargassum wightii 5| szl sl 01455 58 (et al., 2012
D5 a ) SIS S sps e Sl sS AS-D-WT s e,
Aesie alS O 3 1 SIS sl 5 ouS e i
fucodiphloroethol G Dieckol .(Kumar et al., 2015)
phlorofucofuroeckol A (7- phloroeckol 60-Bieckol &
phloroglucinol s E. cava QJ,;C\P,.;.&\
Bl sl Feal eckol «dioxinodehydroeckol
Iy sl S8 o8 ke E. bicyclis 5 E. stolonifera
Kangetal., ) Jas o jals|, ;;f'-,\;;cb_ﬂj,mga oLas
dieckol ;I ;& o las «osUea, .(2010; Moon et al., 2011
Lide 3 g 1y o sl 4 ol EL cava a.x,;c\f',.z.u\
Sheddgl Al ST b sl pe oslae (Leeetal, 2012)
Min et ) dize 55 1y ol sl 4 Conle> | okamurae
SIss b 5l e olas opl L oesle (al, 2011
Sl s a1y S8 Ll JIE. cava ) eddp ! sl
Sheddzl Sl Js xS se (Kang et al., 2010) &S o )l
s s pe S chle falS sl Pelvetia siliquosa
Sprague- lis sl o> Wil 3 s gend
Shoedazlmaal b e gl s Dawley
5 el ozl o4l e Ascophyllum nodosum
Las o Sl inovitro gladae s 1y 3l S iS-a
S etdglEeal i ooyl (Nwosu et al., 2011)
L o gl mlaw 5 0 L3158 Laminaria angustata
Kimuraet) s S lgs (Wistar) jlie s ol e sla 50 53
Shoeddplgaal JspaSs 5 ol S S (al, 1996
5501 ,lgs Ecklonia stolonifera , Undaria pinnatifida

Jung et al., 2008; Peng et al., ) Lsls OLis |y 3LSss,

GLUT-4 St (sla s b3 ol S 5

LS o S5 1y SIS Jed 5 008 L | AMPK
S by olis Ll oligs=s (Pradhan et al, 2020b)
G el 5 LS o es SSmn lsea DS
Pradhan et al., ) .S . rhlu Ly O A3 CL"“ 5 Sk
SIS c}a_ﬂ S. fusiforme ;| saila= OlassS 45 (2020
ool 5 SBL 1 gs s Ses o8 JaS 1 Ot
35 e STZ 513U mbs gl ige 3 1y sles)
Ecklonia ;I eddz| sl Ol S 58 .(Cheng et al., 2019)
Shie Lo 5l SIS siS e S Ol seay maxima
s Gl 53 o Sike M=) WS L 1Cs
(Daub et al., 2020) LS o fos £33 ¢ 5 ol oliSlas
oS slge S Fucus vesiculosus i ol il OIS S 58
Kim et al., ) sls 0lis cobs Oloys s 3lu;5 08 (668
gl Al oS JiS0p0 055 b OIS 5 ul y oslle 2014
Jbe 5o 3l 89 L s 5 55 S. hemiphyllum i eus
R 2l QL) (gl el e g (Al e
LSS o3 oS N 05s b oS s S
36 0 45 a5 O S a8 Lol 8138 55
Jde s @lplr.a wols S (Kim et al.,, 2014) »,5 .
Oloys b oawslie 5o iyl us clm o-as 5k slin vivo
O sS 58 55 55 aled oS Js05m 055 L OIS S 58
Sl 5 sus O3S chle (S S 035 b
Sl S e S8 e lie 4 oS 1 OS] 5
i S SAE S Jem oSS laded e sl
3355y s edddled LE ok S (IRS-1) o sl
Oloys L (UCP-1) ewasdlall 55, mlaw 5 (PPAR)
b oS S5 LS5 50 oS 05 035 b OIS
Sheddzl sl Olas S o (Kim et al., 2014) das o 0L
5 Glut-4 &\ sl o S 2w Ol Cucumaria frondosa
apslie slaise 53 LSS el s PISK/ Akt
olus S 46 .(Pradhan et al., 20200) 55 <os& ) sl


https://dor.isc.ac/dor/20.1001.1.23222727.1401.0.1.6.0
https://jispp.iut.ac.ir/article-1-1584-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.23222727.1401.0.1.6.0 ]

VEY Jlo o) ojled ol Mo (LS 5 SIS 5 anl B AA

slle s o Ol ol el (gLl a5 o
5 Aol e Sarn eagcan; Looles 6,08
Sl 5 el lle eslle pplpls s ¢ s
Mendiola Leon et al., ) 5,15 ol ona |, QELS e
(2008
Sl Kl plie Sosidl Olyea Sl Sl ealinal
WLl 55 el 5 Liy Sl sl (CuiS ol iaka
1 .(Breithaupt, 2007) 3515 15 659, 5 edae b 58 550
bayses Ay Sles Olg o ol LS Wlse der
Oloss 5 iy i b SLS 5 5l e &b
sz SMeSIET cdl Al LS sl sle
s bty 5l b ke s Olale gl s bzl
o Gl Ll ol Il L 5l ols 5 Ll
Jdsa plos sl pU 1) Giee slpe 5 Lol
S ae Olgea SO0 LS 551 el Llae rals
S eS i ghls aomen pd e antlis et
St gool win &S Ain 2S5 8 S5 LSS
Sladeul 5 pisal Sl o i (Dl b dS ol
S e glaa S 0pSt s S e e SIS
Taha et al., ) Ascophyllum nodosum |z b ,s> S
«(Nakagawa et al., 1997) Porphyra purpurea (2012
Gracilaria  «(Casas et al., 2006) Hizikia fusiformis
Pham ) Ulva rigida Gracilaria cornea bursa-pastoris
Sargassum 5 Padina arborescens (et al., 2006
slie S 5 Olgea (Valente et al., 2006) siliquastrum
Sldllas ol 31 (olas ol a3 S 513 L5l 5,00 sl
Olpsar obos S Sl eslinal gl glodiS el S
i bl dles ST AS b sag 5l s Kol
S35 4 0lnl 6liE s by S Sl eslind U &S ol
Al £ 4 man Ol 31 eslanl Olsen e b S
Ma et al., ) s, J<:..~ wboy S L J;u_LU'T 55
QI Sl 2 e LSl ehse Sl (2005

g g g O 5 5 Ss ale (5550 0553

sles pheophytin-A  pheophorbide-A  «-co<as (2011
.Qung etal., 2013) s o 0L 1 US55, 55T

@ gl
oS plhol 4 gllle 4 g Gl gladle o
S s bl Wlg e ol 15 ol anl 153l
sdkals (Jle Ol goas AcS w2l Sae slse gl |, aelae
e o s oLl bools| BT o L
S mlo > wlg e S b slaoli.S] sl L
sledy Jlxt ayl slse Olpea LSS (s oslinal
P Sl S 55 (sles 1S sbay baendSD) pl el
Ll Lol 5l eslizal 5 Wpd o Gime 5 odd axtlid
ssba S (pl by a)ls ol e el 6l goled o
Bl S Hia b DSl Sop me ol
S8 ealial ) e (2,0, Galds 4y Gl n (salse Olssas
3 oransds (s SLAS b b e LS 5 LS
SUS 5 el pent a8l g5 onl 53 Ol e |y 0B
Christaki et al., 2011; ) 5 S sdalis Sl sl cdls b
Pl s s Wsw LolaS! sl (Lee et al., 2013
e sl 3 g SN LS e el Ol
3l o35, .(Mendiola Leon et al, 2008) ..l ails
S5 eslizal 5500 OL Rl peomen 5 0Ll il s S
2S5
Ll gl LS, @b Wy Ol e 2
eSS el a4y el J s Ol
L Olg el plie mle ple b b b asClr 5
Oy Slule 5 ol oS O3 23 05w
Ol o omamen (Y dsd) S3b L0 o o0 la S
el e Olgea) LibS Slie Slgmms o3 1) Lol
(als s ccmls (S5 Of el Ol lalis b oy Sy
pls Ol ke selle Gl gdte Ol J1 lyls &S
lols o0l @l s L blis o olbls

asl ol ek e Clgame gl OBASG s


https://dor.isc.ac/dor/20.1001.1.23222727.1401.0.1.6.0
https://jispp.iut.ac.ir/article-1-1584-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.23222727.1401.0.1.6.0 ]

A} sy Y I T W T le.;.,.Sld'.J olsS 5

0K 5 Slok

e Sz sadsb Ghls Cd s 0 S S Sl
s e WSE il b gbag 1y Of 5l s & el
s Oludl Sl (6l UVB 552 &5 e e
adl =l Lol sy 5 Dol s
Obsle s Lol v & by e ui)\}f 03 sl sl
slael 5 Cul odd S5 Cansylaes 5 Culls rj,Lo LN e
Lol w5l golews (©l ‘}ALQ Cﬁ)j("é'“ S el ol
Radice et ) ol s510nST (gla o il 5 ba So g in
(al., 2016
51 s Chondrus cripsus 8 S o)las
3 kS s G Jold dee sl 5 el L
SES sk o 53 0 (Glo il 53 8 el 5
e > oslas (da Silva et al, 2020) sl i
S5 SH dul gl 2 e Codium tomentosum
b Sy 5 AS o el gy s 1y O ST a8 e
Synytsya ) bled g Chabls Six e o e D
Laminaria  $lesg Sd= olae et al, 2015
5 e ol welus (S5 s> saccharina
,\.SJAVJM L s ol S el ol sy S
Ramanan and ) 1> ioweldl 5 o) o S5y s
5= Chlorella vulgaris j~ K> o las (Rorrer, 2021
Wy Glp g 5 LS 0 Ko Sy 2 1, 05U
2l S35 o salS 5 L ediS ne 5 Sl s
«S 05U (de Albuquerque Wanderley et al., 2020) s 52
(2broes s der 5l OB e e gLl S
bl Gy oomen 5 Ol s Ol ‘Laci:,.e\
Soz 5 O et 9 Sl SlB o pd e gluli
b bl olas I a5 Marestil syl 1 Gy
oS5 35500 sladay § 5 e eSsb e o
wbo bS5l S cl sl WS S
3 SHeSe g8 el s i gl
e Ll S G s SES b

ool e sl Glosg s S s 5 s

il 5 ol b
S ol Ll L tizes SUsuase  illg 5 il 5lg
Lol a ) i o 3 g b Cdiblome 1 Ll O L el
5 hll sl s bediSsb e 5 mls sl S
Dol dapmluy 51 alagossdl ool alie
Wi Gy Mg €l glasll 5 bolisls
Kimet ) & 53 eoliiad Laslay 5 Lo e sd dlap S0 2 SUsuaes
5 il Blse wey 53 0556 &S LS 5zt al, 2007
4 by Lledd mlsal ol Gl 51 2l
el LA S

Gl Slodas la 3l 1940 B YAAY sladle Jsb s
23S e S s Sbe s s Jeb SLS 5k
YO NAAY B VAV gladle (3 45 358 00 035 (e
el 03 S Sl edldiS b LS SIS Ao s
G & Glodns a5 5 3503 wolsl Lo 25 cpl 55 o 0l
ol S8 0sds il 0ds Gglame oL SlaenS 15 S
2 e Jb OLS 5 CHld 4 e el 3 Olides
adl dd dal sl 5 pals pel b S S
@ by ol Rl S G (Rl e pabse
Lo Clall 3 s se OS5 Sl s3sdos slins b S
Col by Sk 5s 8 (KUK L ol ol S5
(Mouritsen et al., 2013) 553 oo S5 s akaily o5

SLS 5 el b a5 Sl oS ol LIS (g 53
Al ol ol 3 e Sl S s edas |33
Solae gl LK o Sege o U3 Lol & O
L SRR v P I R PR PUR EC R K VR ]
5 smbl sl o 53 Uys 5SS anw s slad sl
b UV Ol oS 5 58 5 ids (ilg
LV R VICH A W ool ol ol SlarsilS)
sl b ade Lo LgLAM@)\ b CLé: O ik
Ll G 2 UV Sl 20 el ) Camiles 5 il

Lie &S Ldys 5 (Dey and Attele, 2003) 3,3 35>


https://dor.isc.ac/dor/20.1001.1.23222727.1401.0.1.6.0
https://jispp.iut.ac.ir/article-1-1584-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.23222727.1401.0.1.6.0 ]

VEY Jlo o) ojled ol Mo (LS 5 SIS 5 anl B 9.

UV oaeil Gl UL @l 0 men ola S5 Lol
ol 6o okl 5 ek s lay S oplsl 4w lis
b s OBS bbb Olgsa LOT il 053

(Radice et al., 2016) ol ol

& S domi

Oy Gl e Sl Ol 5l b LSS
ol s S e 8 eslanal 5y calies slagsles
adsl glaesle L Lagls 51 (ool slues ags o b:;—\ ols 5
b 5ol Oln L3 ol @B S 15 eslinad 35 ™~
S5l Ldr bl il w5l W LS (2
Al asls Oleys 5 Cwlle j (e i LSl e -
Ligh e Sl S s S Ak glaoluas) sl
Shchilbe b 5l & dies 2w J e LSS
ol 53 egr GBSt ol S s ke
Lo o3l S el a5 S e 5L LaoLl
LSS5 oy qrl ool it o 5ime ol
Lol il b ohan ol 5o bl ol i)
oslal gl LSl & 558 0 ol (b olsS s
Sl mals 5 bl alie gbe 2 sdul 3 es 28
Al adls 1y i Olides

5 GMeSUS ol s s S ol Bl
P8 Olpear OIS S8 ol - s sl g mis
s e bl sl L Gladge b ol 55 and
Lile Loas S il plil ol a8 15 Jlinl
sulfated  fucoglucuronomannann  sulfated  fucan
oslital caliss 2T slge s sulfated fucogalactan
.(Qanuary et al., 2019) & 55 .
25 8t 558 S s S «(B-PE) B-phycoerythrin
Porphyridium L3 51 oLy sl 55 55 (_;,)T@q-
gle o3 ab Ky Olgea Llg e 5 el Cruentum
b K, s eslinad zilig s Ll olis
55 oslimal gl p ol — e 5 o3 Sl Sl sl
WJle Ol gea s cnlis 23l 5 oinl)] S gams
SHpH 5 Lo 4 pslie 5 oS J oS50 055 b il S8 050
5wl ix wle Olgea Sl S 6 SLsle o
e,y 5l a8 i 5 oo (L, il sl W b
03 Mok ge b gl Sl 50 3 Gl s Son gl
5l gl (Tran et al., 2019) L5 o oslizal _2ol)T 515
Gdlynl 3 51 Sl b cld S
SIS s Gl Sl Sl e sl 5 e S
Shdosz e s boablie 5o Sl L8 &S Wledd
Conpsol SLS 5 s sSoload  gladul siel il

&)\); J(.:AJUMSU alises 6[.&5)}; )‘ S Lowa Ls_ig-js

@\.:.a

Abad, M. J., Bedoya, L. M. and Bermejo, P. (2008) Natural marine anti-inflammatory products. Mini Reviews in
Medicinal Chemistry 8: 740-754.

Alam, T., Najam, L. and AL-harrasi, A. (2018) Extraction of natural pigments from marine algae. Journal of
Agricultural and Marine Sciences 23: 81-91.

Alban, S., Schauerte, A. and Franz, G. (2002) Anticoagulant sulfated polysaccharides: Part I. Synthesis and structure—
activity relationships of new pullulan sulfates. Carbohydrate Polymers 47: 267-276.

Ananthi, S., Raghavendran, H. R. B., Sunil, A. G., Gayathri, V., Ramakrishnan, G. and Vasanthi, H. R. (2010) In vitro
antioxidant and in vivo anti-inflammatory potential of crude polysaccharide from Turbinaria ornata (Marine Brown
Alga). Food and Chemical Toxicology 48: 187-192.

Arica, S. C., Ozyilmaz, A. and Demirci, S. (2017) A study on the rich compounds and potential benefits of algae: A
review. Journal of Pharmaceutical Innovation 6: 42-51.

Balaji Raghavendra Rao, H., Sathivel, A. and Devaki, T. (2004) Antihepatotoxic nature of Ulva reticulata
(Chlorophyceae) on acetaminophen-induced hepatoxicity in experimental rats. Journal of Medicinal Food
7: 495-497.

Balboa, E. M., Conde, E., Moure, A., Falque, E. and Dominguez, H. (2013) In vitro antioxidant properties of crude
extracts and compounds from brown algae. Food Chemistry 138: 1764-1785.


https://dor.isc.ac/dor/20.1001.1.23222727.1401.0.1.6.0
https://jispp.iut.ac.ir/article-1-1584-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.23222727.1401.0.1.6.0 ]

q) 0T 3,8 5 by (S s 3 g SlaenST ST LS 5 OL\Ken 5 leskes

Bayr, H. (2005) Reactive oxygen species. Critical Care Medicine 33: S498-S501.

Benico, G., Takahashi, K., Lum, W. M. and Iwataki, M. (2019) Morphological variation, ultrastructure, pigment
composition and phylogeny of the star-shaped dinoflagellate Asterodinium gracile (Kareniaceae, Dinophyceae).
Phycologia 58: 405-418.

Berge, J., Debiton, E., Dumay, J., Durand, P. and Barthomeuf, C. (2002) In vitro anti-inflammatory and anti-
proliferative activity of sulfolipids from the red alga Porphyridium cruentum. Journal of Agricultural and Food
Chemistry 50: 6227-6232.

Bravo, L. (1998) Polyphenols: chemistry, dietary sources, metabolism, and nutritional significance. Nutrition Reviews
56: 317-333.

Bhosale, P. (2004) Environmental and cultural stimulants in the production of carotenoids from microorganisms.
Applied Microbiology and Biotechnology 63: 351-61.

Breithaupt, D. (2007) Modern application of xanthophylls in animal feeding—a review. Trends in Food Science and
Technology 18: 501-506.

Cai, Q., Zhang, B., Chen, B., Zhu, Z., Lin, W. and Cao, T. (2014) Screening of biosurfactant producers from petroleum
hydrocarbon contaminated sources in cold marine environments. Marine Pollution Bulletin 86: 402-410.

Caroprese, M., Albenzio, M., Ciliberti, M. G., Francavilla, M. and Sevi, A. (2012) A mixture of phytosterols from
Dunaliella tertiolecta affects proliferation of peripheral blood mononuclear cells and cytokine production in sheep.
Veterinary Immunology and Immunopathology 150: 27-35.

Casas, M., Portillo, G., Aguila, N., Rodriguez, S., Sanchez, I. and Carrillo, S. (2006) Effect of the marine algae
Sargassum sp. on the productive parameters and cholesterol content of the brown shrimp. Farfantepenaeus
californiensis. Revista de Biologia Marina y Oceanografia 41: 97-105.

Catarino, M. D., Silva, A. and Cardoso, S. M. (2018) Phycochemical constituents and biological activities of Fucus spp.
Marine Drugs 16: 249.

Cavalcante-Silva, L. H. A., Barbosa Brito da Matta, C., de Araujo, M. V., Barbosa-Filho, J. M., Pereira de Lira, D., de
Oliveira Santos, B. V., de Miranda, G. E. C. and Alexandre-Moreira, M. S. (2012) Antinociceptive and anti-
inflammatory activities of crude methanolic extract of red alga Bryothamnion triquetrum. Marine Drugs
10: 1977-1992.

Chakraborty, K. and Paulraj, R. (2010) Sesquiterpenoids with free-radical-scavenging properties from marine
macroalga Ulva fasciata Delile. Food Chemistry 122: 31-41.

Chaves, L. D. S., Nicolau, L. A. D., Silva, R. O., Barros, F. C. N., Freitas, A. L. P., Aragao, K. S., Ribeiro, R. D. A.,
Souza, M. H. L. P, Barbosa, A. L. D. R. and Medeiros, J. V. R. (2013) Antiinflammatory and antinociceptive
effects in mice of a sulfated polysaccharide fraction extracted from the marine red algae Gracilaria caudata.
Immunopharmacology and immunotoxicology 35: 93-100.

Cheng, Y., Sibusiso, L., Hou, L., Jiang, H., Chen, P., Zhang, X., Wu, M. and Tong, H. (2019) Sargassum fusiforme
fucoidan modifies the gut microbiota during alleviation of streptozotocin-induced hyperglycemia in mice.
International Journal of Biological Macromolecules 131: 1162-1170.

Christaki, E., Florou-Paneri, P. and Bonos, E. (2011) Microalgae: A novel ingredient in nutrition. International Journal
of Food Sciences and Nutrition 62: 794-799.

Cikos, A. M., Jokic, S., Subaric, D. and Jerkovic, I. (2018) Overview on the application of modern methods for the
extraction of bioactive compounds from marine macroalgae. Marine Drugs 16: 348.

Circuncisao, A. R., Catarino, M. D., Cardoso, S. M. and Silva, A. (2018) Minerals from macroalgae origin: Health
benefits and risks for consumers. Marine Drugs 16: 400.

D’orazio, N., Gammone, M. A, Gemello, E., de Girolamo, M., Cusenza, S. and Riccioni, G. (2012) Marine bioactives:
Pharmacological properties and potential applications against inflammatory diseases. Marine Drugs 10: 812-833.

da Silva, A. C. R., Pereira, K. K. G,, Critchley, A. T., Sanchez, E. F. and Fuly, A. L. (2020) Potential utilization of a
lambda carrageenan polysaccharide, derived from a cultivated, clonal strain of the red seaweed Chondrus crispus
(Irish moss) against toxic actions of venom of Bothrops jararaca and B. jararacussu snakes. Journal of Applied
Phycology 32: 4309-4320.

Daub, C. D., Mabate, B., Malgas, S. and Pletschke, B. I. (2020) Fucoidan from Ecklonia maxima is a powerful inhibitor
of the diabetes-related enzyme, a-glucosidase. International Journal of Biological Macromolecules 151: 412-420.

de Albuquerque Wanderley, M. C., Neto, J. M. W. D., de Andrade, A. F., de Melo, R. G., de Araujo Viana-Marques,
D., Bezerra, R. P. and Porto, A. L. F. (2020) First report on Chlorella vulgaris collagenase production and
purification by aqueous two-phase system. Sustainable Chemistry and Pharmacy 15: 100202.

Deng, Y. Y., Cheng, L., Wang, Q., Ge, Z. H., Zheng, H., Cao, T. J,, Lu, Q. Q., Yang, L. E. and Lu, S. (2020) Functional
characterization of lycopene cyclases illustrates the metabolic pathway toward lutein in red algal seaweeds. Journal
of Agricultural and Food Chemistry 68: 1354-1363.

Dey, L. and Attele, A. (2003) Alternative Therapies for Type 2. Textbook of Complementary and Alternative Medicine.


https://dor.isc.ac/dor/20.1001.1.23222727.1401.0.1.6.0
https://jispp.iut.ac.ir/article-1-1584-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.23222727.1401.0.1.6.0 ]

VRN Jl o) oylad codpg o (LS 3 S, 5 anl B qy

Dore, C. M. P. G, Alves, M. G. C. F,, Santos, N. D., Cruz, A. K. M., Camara, R. B. G., Castro, A. J. G., Alves, L. G.,
Nader, H. B. and Leite, E. L. (2013a) Antiangiogenic activity and direct antitumor effect from a sulfated
polysaccharide isolated from seaweed. Microvascular Research 88: 12-18.

Dore, C. M. P. G,, Alves, M. G. D. C. F.,, Will, L. S. E. P., Costa, T. G., Sabry, D. A., de Souza Rego, L. A. R,
Accardo, C. M., Rocha, H. A. O., Filgueira, L. G. A. and Leite, E. L. (2013b) A sulfated polysaccharide, fucans,
isolated from brown algae Sargassum vulgare with anticoagulant, antithrombotic, antioxidant and anti-inflammatory
effects. Carbohydrate Polymers 91: 467-475.

Dutta, D., De, D., Chaudhuri, S. and Bhattacharya, S. K. (2005) Hydrogen production by cyanobacteria. Microbial Cell
Factories 4: 1-11.

El-Din, S. M. M. and El-Ahwany, A. M. (2016) Bioactivity and phytochemical constituents of marine red seaweeds
(Jania rubens, Corallina mediterranea and Pterocladia capillacea). Journal of Taibah University for Science
10: 471-484.

Eren, B., Tuncay Tanriverdi, S., Aydin Kose, F. and Ozer, O. (2019) Antioxidant properties evaluation of topical
astaxanthin formulations as anti-aging products. Journal of Cosmetic Dermatology 18: 242-250.

Estrada, J. P., Bescos, P. B. and Del Fresno, A. V. (2001) Antioxidant activity of different fractions of Spirulina
platensis protean extract. Il Farmaco 56: 497-500.

Fawcett, D., Verduin, J. J., Shah, M., Sharma, S. B. and Poinern, G. E. J. (2017) A review of current research into the
biogenic synthesis of metal and metal oxide nanoparticles via marine algae and seagrasses. Journal of Nanoscience
15: 1-15.

Fernando, I. S., Kim, M., Son, K. T., Jeong, Y. and Jeon, Y. J. (2016) Antioxidant activity of marine algal polyphenolic
compounds: A mechanistic approach. Journal of Medicinal Food 19: 615-628.

Focsan, A. L., Polyakov, N. E. and Kispert, L. D. (2017) Photo protection of Haematococcus pluvialis algae by
astaxanthin: Unique properties of astaxanthin deduced by EPR, optical and electrochemical studies. Antioxidants
6: 80-92.

Garcia-Casal, M. N., Ramirez, J., Leets, I., Pereira, A. C. and Quiroga, M. F. (2008) Antioxidant capacity, polyphenol
content and iron bioavailability from algae (Ulva sp., Sargassum sp. and Porphyra sp.) in human subjects. British
Journal of Nutrition 101: 79-85.

Gechev, T. S., Van Breusegem, F., Stone, J. M., Denev, I. and Laloi, C. (2006) Reactive oxygen species as signals that
modulate plant stress responses and programmed cell death. Bioessays 28: 1091-1101.

Generalic Mekinic, 1., Skroza, D., Simat, V., Hamed, I., Cagalj, M. and Popovic Perkovic, Z. (2019) Phenolic content
of brown algae (Pheophyceae) species: Extraction, identification, and quantification. Biomolecules 9: 244.

Gulcin, 1., Oktay, M., Kufrevioglu, O. I. and Aslan, A. (2002) Determination of antioxidant activity of lichen Cetraria
islandica (L) Ach. Journal of Ethnopharmacology 79: 325-329.

Gupta, P., Bala, M., Gupta, S., Dua, A., Dabur, R., Injeti, E. and Mittal, A. (2016) Efficacy and risk profile of anti-
diabetic therapies: Conventional vs traditional drugs—A mechanistic revisit to understand their mode of action.
Pharmacological Research 113: 636-674.

Halliwell, B. (2001) Free Radicals and Other Reactive Species in Disease. e LS.

Halliwell, B. (2006) Reactive species and antioxidants. Redox biology is a fundamental theme of aerobic life. Plant
Physiology 141: 312-322.

Hernandez Farinas, T., Ribeiro, L., Soudant, D., Belin, C., Bacher, C., Lampert, L. and Barille, L. (2017) Contribution
of benthic microalgae to the temporal variation in phytoplankton assemblages in a macrotidal system. Journal of
Phycology 53: 1020-1034.

Holdt, S. L. and Kraan, S. (2011) Bioactive compounds in seaweed: Functional food applications and legislation.
Journal of Applied Phycology 23: 543-597.

Ibanez, E., Herrero, M., Mendiola, J. A. and Castro-Puyana, M. (2012) Extraction and characterization of bioactive
compounds with health benefits from marine resources: Macro and micro algae, cyanobacteria, and invertebrates.
Marine Bioactive Compounds, Springer 55-98.

Ibraheem, I. B., Abd Elaziz, B. E., Moawad, A., Hassan, H. M., Mohamed, W. A. and Abdel-Raouf, N. (2017)
Antimicrobial and anti-inflammatory effects of two different marine red algae species collected from Quseir, the
Red Sea Egypt. Asian Journal of Biology 1-10.

Ismail, G. A., EI-Sheekh, M. M., Samy, R. M. and Gheda, S. F. (2021) antimicrobial, antioxidant, and antiviral
activities of biosynthesized silver nanoparticles by phycobiliprotein crude extract of the cyanobacteria Spirulina
platensis and Nostoc linckia. Bio Nano Science 1-16.

Ismail, M. M., Alotaibi, B. S. and EI-Sheekh, M. M. (2020) Therapeutic uses of red macroalgae. Molecules 25: 4411.

January, G., Naidoo, R., Kirby-Mccullough, B. and Bauer, R. (2019) Assessing methodologies for fucoidan extraction
from South African brown algae. Algal Research 40: 101517.


https://dor.isc.ac/dor/20.1001.1.23222727.1401.0.1.6.0
https://jispp.iut.ac.ir/article-1-1584-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.23222727.1401.0.1.6.0 ]

qy 0T 3,8 5 by (S s 3 g SlaenST ST LS 5 OL\Ken 5 leskes

Jiang, Z., Okimura, T ,.Yokose, T., Yamasaki, Y., Yamaguchi, K. and Oda, T. (2010) Effects of sulfated fucan,
ascophyllan, from the brown Alga Ascophyllum nodosum on various cell lines: A comparative study on ascophyllan
and fucoidan. Journal of Bioscience and Bioengineering 110: 113-117.

Jimenez-Escrig, A. and Sanchez-Muniz, F. (2000) Dietary fibre from edible seaweeds: Chemical structure,
physicochemical properties and effects on cholesterol metabolism. Nutrition Research 20: 585-598.

Jimenez-Lopez, C., Pereira, A., Lourengo-Lopes, C., Garcia-Oliveira, P., Cassani, L., Fraga-Corral, M., Prieto, M. and
Simal-Gandara, J. (2021) Main bioactive phenolic compounds in marine algae and their mechanisms of action
supporting potential health benefits. Food Chemistry 341: 128262.

Jin, D. Q,. Lim, C. S., Sung, J. Y., Choi, H. G., Ha, I. and Han, J. S. (2006) Ulva conglobata, a marine algae, has
neuroprotective and anti-inflammatory effects in murine hippocampal and microglial cells. Neuroscience Letters
402: 154-158.

Jung, H. A, Islam, M. N., Lee, C. M., Oh, S. H., Lee, S., Jung, J. H. and Choi, J. S. (2013) Kinetics and molecular
docking studies of an anti-diabetic complication inhibitor fucosterol from edible brown algae Eisenia bicyclis and
Ecklonia stolonifera. Chemico-Biological Interactions 206: 55-62.

Jung, H. A., Yoon, N. Y., Woo, M. H. and Choi, J. S. (2008) Inhibitory activities of extracts from several kinds of
seaweeds and phlorotannins from the brown alga Ecklonia stolonifera on glucose-mediated protein damage and rat
lens aldose reductase. Fisheries Science 74: 1363-1365.

Kalimuthu, S. and Se-kwon, K. (2013) Cell survival and apoptosis signhaling as therapeutic target for cancer: Marine
bioactive compounds. International Journal of Molecular Sciences 14: 2334-2354.

Kang, C., Jin, Y. B, Lee, H., Cha, M., Sohn, E. T., Moon, J., Park, C., Chun, S., Jung, E. S. and Hong, J. S. (2010)
Brown alga Ecklonia cava attenuates type 1 diabetes by activating AMPK and Akt signaling pathways. Food and
Chemical Toxicology 48: 509-516.

Kang, K. A., Bu, H. D., Park, D. S., Go, G. M., Jee, Y., Shin, T. and Hyun, J. W. (2005) Antioxidant activity of ethanol
extract of Callophyllis japonica. Phytotherapy Research 19: 506-510.

Kelman, D., Posner, E. K., Mcdermid, K. J., Tabandera, N. K., Wright, P. R. and Wright, A. D. (2012) Antioxidant
activity of Hawaiian marine algae. Marine Drugs 10: 403-416.

Kim, K. J.,, Lee, O. H. and Lee, B. Y. (2010) Fucoidan, a sulfated polysaccharide, inhibits adipogenesis through the
mitogen-activated protein kinase pathway in 3T3-L1 preadipocytes. Life Sciences 86: 791-797.

Kim, K. J., Yoon, K. Y. and Lee, B. Y. (2012) Fucoidan regulate blood glucose homeostasis in C57BL/KSJ m+/+ db
and C57BL/KSJ db/db mice. Fitoterapia 83: 1105-1109.

Kim, K. T., Rioux, L. E. and Turgeon, S. L. (2014) Alpha-amylase and alpha-glucosidase inhibition is differentially
modulated by fucoidan obtained from Fucus vesiculosus and Ascophyllum nodosum. Phytochemistry 98: 27-33.

Kim, M. M. and Kim, S. K. (2010) Effect of phloroglucinol on oxidative stress and inflammation. Food and Chemical
Toxicology 48: 2925-2933.

Kim, M. M., Rajapakse, N. and Kim, S. K. (2009) Anti-inflammatory effect of Ishige okamurae ethanolic extract via
inhibition of NF-xB transcription factor in RAW 264.7 cells. Phytotherapy Research: An International Journal
Devoted to Pharmacological and Toxicological Evaluation of Natural Product Derivatives 23: 628-634.

Kim, S. K. and Taylor, S. (2011) Marine Medicinal Foods: Implications and Applications, Macro and Microalgae.
Academic Press.

Kim, S. H,, Lim, J W. & Kim, H. (2018). Astaxanthin inhibits mitochondrial dysfunction and interleukin-8 expression
in Helicobacter pylori-infected gastric epithelial cells. Nutrients, 10: 1320.

Kim, Y. H., Duvic, M., Obitz, E., Gniadecki, R., lversen, L., Osterborg, A., Whittaker, S., lllidge, T. M., Schwarz, T.
and Kaufmann, R. (2007) Clinical efficacy of zanolimumab (HuMax-CD4): two phase 2 studies in refractory
cutaneous T-cell lymphoma. Blood 109: 4655-4662.

Kimura, Y., Watanabe, K. and Okuda, H. (1996) Effects of soluble sodium alginate on cholesterol excretion and
glucose tolerance in rats. Journal of Ethnopharmacology 54: 47-54.

Kini, S., Divyashree, M., Mani, M. K. and Mamatha, B. S. (2020) Algae and cyanobacteria as a source of novel
bioactive compounds for biomedical applications. Advances in Cyanobacterial Biology, Elsevier 173-194.

Ku, C. S., Pham, T. X., Park, Y., Kim, B., Shin, M. S., Kang, I. and Lee, J. (2013) Edible blue-green algae reduce the
production of pro-inflammatory cytokines by inhibiting NF-xB pathway in macrophages and splenocytes.
Biochimica et Biophysica Acta (BBA)-General Subjects 1830: 2981-2988.

Kumar, T. V., Lakshmanasenthil, S., Geetharamani, D., Marudhupandi, T., Suja, G. and Suganya, P. (2015) Fucoidan—
A o-d-glucosidase inhibitor from Sargassum wightii with relevance to type 2 diabetes mellitus therapy. International
Journal of Biological Macromolecules 72: 1044-1047.

Lahaye, M. 1991. Marine algae as sources of fibres: determination of soluble and insoluble dietary fibre contents in
some ‘sea vegetables .’Journal of the Science of Food and Agriculture, 54: 587-594.

Lee, H. J,, Kang, G. J,, Yang, E. J., Park, S. S., Yoon, W. J., Jung, J. H., Kang, H. K. and Yoo, E. S. (2009) Two enone
fatty acids isolated from Gracilaria verrucosa suppress the production of inflammatory mediators by down-


https://dor.isc.ac/dor/20.1001.1.23222727.1401.0.1.6.0
https://jispp.iut.ac.ir/article-1-1584-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.23222727.1401.0.1.6.0 ]

VRN Jl o) oylad codpg o (LS 3 S, 5 anl B Q¥

regulating NF-xB and STAT! activity in lipopolysaccharide-stimulated Raw 264.7 cells. Archives of Pharmacal
Research 32: 453-462.

Lee, K. Y., Jeong, M. R, Choi, S. M., Na, S. S. and Cha, J. D. (2013) Synergistic effect of fucoidan with antibiotics
against oral pathogenic bacteria. Archives of Oral Biology 58: 482-492.

Lee, S. H., Min, K. H., Han, J. S., Lee, D. H., Park, D. B., Jung, W. K., Park, P. J., Jeon, B. T., Kim, S. K. ans Jeon, Y.
J. (2012) Effects of brown alga, Ecklonia cava on glucose and lipid metabolism in C57BL/KsJ-db/db mice, a model
of type 2 diabetes mellitus. Food and Chemical Toxicology 50: 575-582.

Lim, C. S, Jin, D. Q,, Sung, J. Y., Lee, J. H., Choi, H. G, Ha, I. and Han, J. S. (2006) Antioxidant and anti-
inflammatory activities of the methanolic extract of Neorhodomela aculeate in hippocampal and microglial cells.
Biological and Pharmaceutical Bulletin 29: 1212-1216.

Lordan, S., Ross, R. P. and Stanton, C. (2011) Marine bioactives as functional food ingredients: Potential to reduce the
incidence of chronic diseases. Marine Drugs 9: 1056-1100.

Ma, W. C. J,, Chung, H. Y., Ang, P. O. and Kim, J. S. (2005) Enhancement of bromophenol levels in aquacultured
silver seabream (Sparus sarba). Journal of Agricultural and Food Chemistry 53: 2133-2139.

Matos, J., Cardoso, C., Bandarra, N. and Afonso, C. (2017) Microalgae as healthy ingredients for functional food: A
review. Food and Function 8: 2672-2685.

Meenakshi, S., Gnanambigai, D. M., Mozhi, S. T., Arumugam, M. and Balasubramanian, T. (2009) Total flavanoid and
in vitro antioxidant activity of two seaweeds of Rameshwaram coast. Global Journal of Pharmacology 3: 59-62.

Mendiola Leon, J. A., Rodriguez Meizoso, I., Senorans, F. J., Reglero, G., Cifuentes, A. and Ibanez, E. (2008)
Antioxidants in plant foods and microalgae extracted using compressed fluids. Electronic Journal of Environmental,
Agricultural and Food Chemistry 7.

Menshova, R. V., Ermakova, S. P., Anastyuk, S. D., Isakov, V. V., Dubrovskaya, Y. V., Kusaykin, M. 1., Um, B. H.
and Zvyagintseva, T. N. (2014) Structure, enzymatic transformation and anticancer activity of branched high
molecular weight laminaran from brown alga Eisenia bicyclis. Carbohydrate Polymers 99: 101-109.

Min, K. H., Kim, H. J,, Jeon, Y. J. and Han, J. S. (2011) Ishige okamurae ameliorates hyperglycemia and insulin
resistance in C57BL/KsJ-db/db mice. Diabetes Research and Clinical Practice 93: 70-76.

Misurcova, L., Skrovankova, S., Samek, D., Ambrozova, J. and Machu, L. (2012) Health benefits of algal
polysaccharides in human nutrition. Advances in Food and Nutrition Research 66: 75-145.

Mohamed, S., Hashim, S. N. and Rahman, H. A. (2012) Seaweeds: A sustainable functional food for complementary
and alternative therapy. Trends in Food Science and Technology 23: 83-96.

Moon, H. E., Islam, M. N., Ahn, B. R., Chowdhury, S. S., Sohn, H. S., Jung, H. A. and Choi, J. S. (2011) Protein
tyrosine phosphatase 1B and a-glucosidase inhibitory phlorotannins from edible brown algae, Ecklonia stolonifera
and Eisenia bicyclis. Bioscience, Biotechnology, and Biochemistry 75: 1472-1480.

Mouritsen ,0. G., Dawczynski, C., Duelund, L., Jahreis, G., Vetter, W. and Schroder, M. (2013) On the human
consumption of the red seaweed dulse (Palmaria palmata (L.) Weber and Mohr). Journal of Applied Phycology
25:1777-1791.

Nakagawa, H., Umino, T. and Tasaka, Y. (1997) Usefulness of Ascophyllum meal as a feed additive for red sea bream,
Pagrus major. Aquaculture 151: 275-281.

Neagu, S., Cojoc, R., Enache, M., Mocioiu, O. C., Precupas, A., Popa, V. T., Gomoiu, I. and Enache, M. (2019)
Biotransformation of waste glycerol from biodiesel industry in carotenoids compounds by halophilic
microorganisms. Waste and Biomass Valorization 10: 45-52.

Nwosu, F., Morris, J., Lund, V. A., Stewart, D., Ross, H. A. and Mcdougall, G. J. (2011) Anti-proliferative and
potential anti-diabetic effects of phenolic-rich extracts from edible marine algae. Food Chemistry 126: 1006-1012.
O’connell, E., Murray, P., Piggott, C., Hennequart, F. and Tuohy, M. (2007) Purification and characterization of a N-
acetylglucosaminidase produced by Talaromyces emersonii during growth on algal fucoidan. Nineteenth

International Seaweed Symposium, Springer 107-115.

Pangestuti, R. and Kim, S. K. (2011) Biological activities and health benefit effects of natural pigments derived from
marine algae. Journal of Functional Foods 3: 255-266.

Peng, J., Yuan, J. P., Wu, C. F. and Wang, J. H. (2011) Fucoxanthin, a marine carotenoid present in brown seaweeds
and diatoms: Metabolism and bioactivities relevant to human health. Marine Drugs 9: 1806-1828.

Pereira, A. G., Otero, P., Echave, J., Carreira-Casais, A., Chamorro, F., Collazo, N., Jaboui, A., Lourenco-Lopes, C.,
Simal-Gandara, J. and Prieto, M. A. (2021) Xanthophylls from the sea: Algae as source of bioactive carotenoids.
Marine Drugs 19: 188.

Pereira, L., Bahcevandziev, K. .and Joshi, N. H. (2019) Seaweeds as Plant Fertilizer, Agricultural Biostimulants and
Animal Fodder, CRC Press.

Pham, M. A, Lee, K. J., Lee, B. J., Lim, S. J., Kim, S. S., Lee, Y. D., Heo, M. S. and Lee, K. W. (2006) Effects of
dietary Hizikia fusiformis on growth and immune responses in juvenile olive flounder (Paralichthys olivaceus).
Asian-Australasian Journal of Animal Sciences 19: 1769-1775.


https://dor.isc.ac/dor/20.1001.1.23222727.1401.0.1.6.0
https://jispp.iut.ac.ir/article-1-1584-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.23222727.1401.0.1.6.0 ]

40 0T 3,8 5 by (S s 3 g SlaenST ST LS 5 OL\Ken 5 leskes

Pradhan, B., Patra, S., Behera, C., Nayak, R., Patil, S., Bhutia, S. K. and Jena, M. (2020a) Enteromorpha compressa
extract induces anticancer activity through apoptosis and autophagy in oral cancer. Molecular Biology Reports
47:9567-9578.

Pradhan, B., Patra, S., Nayak, R., Behera, C., Dash, S. R., Nayak, S., Sahu, B. B., Bhutia, S. K. and Jena, M. (2020b)
Multifunctional role of fucoidan, sulfated polysaccharides in human health and disease: A journey under the sea in
pursuit of potent therapeutic agents. International Journal of Biological Macromolecules.

Pugh, N., Ross, S. A., Elsohly, H. N., Elsohly, M. A. and Pasco, D. S. (2001) Isolation of three high molecular weight
polysaccharide preparations with potent immunostimulatory activity from Spirulina platensis, Aphanizomenon flos-
aquae and Chlorella pyrenoidosa. Planta Medica 67: 737-742.

Pulz, O. and Gross, W. (2004) Valuable products from biotechnology of microalgae. Applied Microbiology and
Biotechnology 65: 635-648.

Radice, M., Manfredini, S., Ziosi, P., Dissette, V., Buso, P., Fallacara, A. and Vertuani, S. (2016) Herbal extracts,
lichens and biomolecules as natural photo-protection alternatives to synthetic UV filters. A Systematic Review.
Fitoterapia 114: 144-162.

Ramanan, S. and Rorrer, G. L. (2021) Limits to biomass productivity during fed-batch cultivation of Laminaria
saccharina female gametophyte cells in a stirred-tank photobioreactor. Journal of Applied Phycology
33:1011-10109.

Rashad, S., El-chaghaby, G. and Aelchaghaby, M. (2019) Antibacterial activity of silver nanoparticles biosynthesized
using Spirulina platensis microalgae extract against oral pathogens. Egyptian Journal of Aquatic Biology and
Fisheries 23: 261-266.

Rastogi, R. P., Sinha, R. P., Singh, S. P. and Hader, D. P. (2010) Photoprotective compounds from marine organisms.
Journal of Industrial Microbiology and Biotechnology 37: 537-558.

Renju, G., Muraleedhara Kurup, G. and Saritha Kumari, C. (2013) Anti-inflammatory activity of lycopene isolated
from Chlorella marina on Type Il Collagen induced arthritis in Sprague Dawley rats. Immunopharmacology and
Immunotoxicology 35: 282-291.

Ribeiro, J. S., Santos, M. J. M. C,, Silva, L. K. R, Pereira, L. C. L., Santos, I. A., da Silva Lannes, S. C. and da Silva,
M. V. (2019) Natural antioxidants used in meat products: A brief review. Meat Science 148: 181-188.

Riccardi, G. and Rivellese, A. A. (1991) Effects of dietary fiber and carbohydrate on glucose and lipoprotein
metabolism in diabetic patients. Diabetes Care 14: 1115-1125.

Richmond, A. (2004) Handbook of Microalgal Culture: Biotechnology and Applied Phycology. Wiley Online Library.

Romay, C., Armesto, J., Remirez, D., Gonzalez, R., Ledon, N. and Garcia, I. (1998) Antioxidant and anti-inflammatory
properties of C-phycocyanin from blue-green algae. Inflammation Research 47: 36-41.

Ruperez, P. (2002) Mineral content of edible marine seaweeds. Food Chemistry 79: 23-26.

Shahidi, F. (2004) Functional foods: Their role in health promotion and disease prevention. Journal of Food Science
69: R146-R149.

Shanab, S. M., Mostafa, S. S., Shalaby, E. A. and Mahmoud, G. I. (2012) Aqueous extracts of microalgae exhibit
antioxidant and anticancer activities. Asian Pacific Journal of Tropical Biomedicine 2: 608-615.

Shao, B., Wang, Z., Liu, X., Yu, J., Lan, J., Wang, J., Ma, L. and Chen, Z. (2013) Breeding of a Chlorella strain with
high yield of polysaccharide and its effect on growth and immunoregulation of Litopenaeus vannamei. Journal of
Nuclear Agricultural Sciences 27: 168-172.

Sharma, N., Khanra, A. and Rai, M. P. (2017) Potential Applications of Antioxidants from Algae in Human Health.
Oxidative Stress: Diagnostic Methods and Applications in Medical Science. Springer.

Shibata, T., Ishimaru, K., Kawaguchi, S., Yoshikawa, H. and Hama, Y. (2007) Antioxidant activities of phlorotannins
isolated from Japanese Laminariaceae. Nineteenth International Seaweed Symposium, Springer 255-261.

Shih, C. M., Cheng, S. N., Wong, C. S., Kuo, Y. L. and Chou, T. C. (2009) Antiinflammatory and antihyperalgesic
activity of C-phycocyanin. Anesthesia and Analgesia 108: 1303-1310.

Shin, E. S., Hwang, H. J., Kim, I. H. and Nam, T. J. (2011) A glycoprotein from Porphyra yezoensis produces anti-
inflammatory effects in liposaccharide-stimulated macrophages via the TLR4 signaling pathway. International
Journal of Molecular Medicine 28: 809-815.

Sonani, R., Rastogi, R. and Madamwar, D. (2015) Antioxidant potential of phycobiliproteins: Role in anti-aging
research. Biochem Anal Biochem 4: 2161-1009.

Song, W., Wang, Z., Zhang, X. and Li, Y. (2018) Ethanol extract from Ulva prolifera prevents high-fat diet-induced
insulin resistance, oxidative stress, and inflammation response in mice. Biomed Research International.

Spolaore, P., Joannis-Cassan, C., Duran, E. and Isambert, A. (2006) Commercial applications of microalgae. Journal of
Bioscience and Bioengineering 101: 87-96.

Storz, P. (2005) Reactive oxygen species in tumor progression. Frontiers in Bioscience 10: 1881-1896.


https://dor.isc.ac/dor/20.1001.1.23222727.1401.0.1.6.0
https://jispp.iut.ac.ir/article-1-1584-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.23222727.1401.0.1.6.0 ]

VRN Jl o) oylad codpg o (LS 3 S, 5 anl B s

Synytsya, A., Choi, D. J., Pohl, R., Na, Y. S., Capek, P., Lattova, E., Taubner, T., Choi, J. W., Lee, C. W. and Park, J.
K. (2015) Structural features and anti-coagulant activity of the sulphated polysaccharide SPS-CF from a green alga
Capsosiphon fulvescens. Marine Biotechnology 17: 718-735.

Taha, O., Abo EL-Kheir, W., Hammouda, F. and Abd EL-Hady, H. (2012) Production of B-carotene and glycerol from
Dunaliella bardawil and D. salina isolated from the Egyptian wet-lands Qarun and Bardawil. International
Conference on Ecological, Environmental and Biological Sciences (ICEEBS'2012) 369-373.

Talero, E., Garcia-Maurino, S., Avila-Roman, J., Rodriguez-Luna, A., Alcaide, A. and Motilva, V. (2015) Bioactive
compounds isolated from microalgae in chronic inflammation and cancer. Marine Drugs 13: 6152-6209.

Tran, T., Denimal, E., Lafarge, C., Journaux, L., Lee, J. A., Winckler, P., Perrier-Cornet, J. M., Pradelles, R., Loupiac,
C. and Cayot, N. (2019) Effect of high hydrostatic pressure on extraction of B-phycoerythrin from Porphyridium
cruentum: Use of confocal microscopy and image processing. Algal Research 38: 101394.

Unnikrishnan, P. S. and Jayasri, M. A. (2018) Marine algae as a prospective source for antidiabetic compounds—a brief
review. Current Diabetes Reviews 14: 237-245.

Valente, L., Gouveia, A., Rema, P., Matos, J., Gomes, E. and Pinto, I. (2006) Evaluation of three seaweeds Gracilaria
bursa-pastoris, Ulva rigida and Gracilaria cornea as dietary ingredients in European sea bass (Dicentrarchus
labrax) juveniles. Aquaculture 252: 85-91.

Wall, R., Ross, R. P., Fitzgerald, G. F. and Stanton, C. (2010) Fatty acids from fish: The anti-inflammatory potential of
long-chain omega-3 fatty acids. Nutrition Reviews 68: 280-289.

Wang, D., Zhao, X. and Liu, Y. (2017) Hypoglycemic and hypolipidemic effects of a polysaccharide from flower buds
of Lonicera japonica in streptozotocin-induced diabetic rats. International Journal of Biological Macromolecules
102: 396-404.

Welker, M., Dittmann, E. and Von Doehren, H. (2012) Cyanobacteria as a source of natural products. Methods in
Enzymology 517: 23-46.

Wijesinghe, W. and Jeon, Y. J. (2012) Biological activities and potential industrial applications of fucose rich sulfated
polysaccharides and fucoidans isolated from brown seaweeds: A review. Carbohydrate Polymers 88: 13-20.

Yang, G., Cozad, M. A., Holland, D. A., Zhang, Y., Luesch, H. and Ding, Y. (2018) Photosynthetic production of
sunscreen shinorine using an engineered cyanobacterium. ACS Synthetic Biology 7: 664-671.

Yang, J. I, Yeh, C. C., Lee, J. C., Yi, S. C., Huang, H. W., Tseng, C. N. and Chang, H. W. (2012) Aqueous extracts of
the edible Gracilaria tenuistipitata are protective against H.O»-induced DNA damage, growth inhibition, and cell
cycle arrest. Molecules 17: 7241-7254.

Yang, L. and Zhang, L. M. (2009) Chemical structural and chain conformational characterization of some bioactive
polysaccharides isolated from natural sources. Carbohydrate Polymers 76: 349-361.

Yoon, W. J,, Heo, S. J,, Han, S. C., Lee, H. J.,, Kang, G. J., Kang, H. K., Hyun, J. W., Koh, Y. S. and Yoo, E. S. (2012)
Anti-inflammatory effect of sargachromanol G isolated from Sargassum siliquastrum in RAW 264.7 cells. Archives
of Pharmacal Research 35: 1421-1430.


https://dor.isc.ac/dor/20.1001.1.23222727.1401.0.1.6.0
https://jispp.iut.ac.ir/article-1-1584-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.23222727.1401.0.1.6.0 ]

qv 0T 3,8 5 by (S s 3 g SlaenST ST LS 5 OL\Ken 5 leskes

Antioxidant compounds with antioxidant properties in seaweed and their
application in various industries

Soolmaz Soleimani!, Morteza Yousefzadi>*, Mitra Arman?

! Department of Marine Biology, Faculty of Marine Science and Technology, University of
Hormozgan, Bandar Abbas
2 Department of Biology, Faculty of Science, University of Qom, Qom
® Department of Biology, Payame Noor University, Tehran
(Received: 25/08/2021, Accepted: 24/04/2022)

Abstract

Marine algae are known to contain a wide variety of antioxidant compounds. Natural antioxidants, found in many algae,
are important bioactive compounds that play an important role against various diseases and aging processes through
protection of cells from oxidative damage. At present, there is a global interest in finding new and safe antioxidants
from natural sources. Algae can have a variety of primary and secondary metabolites including biosynthesis,
metabolism, accumulation and secretion, including carotenoids, phenolic compounds, phycobilins, sulfated compounds,
as well as vitamins. All of these compounds are of great value in the medical, pharmaceutical, nutritional, and cosmetic
industries. The purpose of this study is to introduce algae as a valuable rich antioxidant natural resource that can be
used in various industries.
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