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Article Info ABSTRACT
Article type: Seaweeds have antioxidant properties. In this study, antioxidant activity
Full Length Research Paper  of red algae Champia compressa organic extracts from Chabahar Bay was
investigated. Extraction of the samples was done with a concentration of
Article history: 1:20 (solvent to algae) by soqking the algae powder for 24 hpurs at ambient
Received: 10.13.2022 temperature. The solvents m_cluded methanol, hexane, dichloromethane
Revised: 02.24.2023 and, chloroform at concentrations of 0.01, 0.1, 0.5 and 1, mg/mL. Extracts
Accepted: 03.11.2023 were subjected to the renowned antioxidant activity assay procedures of
DPPH free radical scavenging activity, reduction power and, iron
chelating. The minimum ICs, value of DPPH free radical scavenging

Keywords: activity of C. compressa algae was in the methanolic extract with a value

Antioxidant, of 1.05 mg/mL. The maximum value was calculated in dichloromethane

ghcgmhpressa, extract. Also, chloroform solvent with ICsy of 2.64 had the highest
apanar,

chelation. Methanolic extract with 1Cs, of 0.68 mg/mL had the highest
reducing activity. With the increase in the concentration of the extract, the
amount of its antioxidant activity increased. So, inhibition of DPPH free
radical, chelating power and, reducing activity at a concentration of
1 mg/mL of most extracts showed a significant difference compared to
other concentrations (P<0.05). In conclusion, the methanolic and
chloroform extracts of C. compressa red algae exhibited notable
antioxidant properties. Further research for a complete investigation of the
antioxidant properties of the C. compressa extracts is need.

Chelating,
Free Radical

Cite this article: Mohammadi, Sedigh, Taheri, Ali. 2024. Study the antioxidant activity of marine
red algae Champia compressa from Chabahar coasts. Journal of Utilization and Cultivation
of Aquatics, 13 (1), 113-125.

@ O © The Author(s). DOI: 10.22069/japu.2023.20669.1715
[T Publisher: Gorgan University of Agricultural Sciences and Natural Resources

Y



YYEo-£YVX gl LLS

YFEO-EYAA 1o LLS Ol (%395 9 (5319 520 e 42yl

%f&sg};ﬁé&s

Champia compressa y y9 3U 38 Sl w1 ST cudled w y

Jel Jogw

Y \ -
‘SJAUo Lfl’ ‘ «5M d.:.l.,a

Ol Glelr abss psle 5 suslss odKEIs (abss psle sdSTEl (s SNV pamma (5513 LB sy S el 2l )

mohammadi@cmu.ac.ir :4LL,

Q\Ji\ ‘JL@.l’: ‘.;‘_L.v_)é r_,.l.& E) 63)_,3[.1)) JLls ‘&Li)é C}l& oA ls L&M QY}M 6)}1,5 )l?ii\s Adji.w.a okws 4 Y
taherieantor@gmail.com .U/,

oS>

.

Jlae SleMb!

ST 5T s Gl Jrasn s dimes ST ST ol gl ol sl

b5 5 a3l sy el o= Champia compressa ;s 3 > T slselas
Vi Sde a0 Ol Srgs 4 (S 4 DY) Ve e L b gl 5l oslas ol sl
50k IS s WIS (ke ol slizul 5550 SladM A plnil Lamme slos 55 sl
sy Bl gla0 g3l 5l oy addor 2 oS en V5 /0 /N /Y s 3 0 s NS
b ICsp slie Bla= s eslinal ool 0y Suseder 5 Sauscl>l DPPH i
RS V00 Slis b Jsiks o las s C. compressa L DPPH ST ISl e
YE 1Cs0 L p 35 IS I copmor o A aralone Olios M3 3 OF e ST 5 =) e
Ak 53 e S e W ICs L Jgke olas il 1 SSEUS Ol op 5 e
Cled Ulpe obas Chle BIBIL peres ol adls [ SaalS cld o 5t
SLSENUS =, DPPH 5T JKsl, s wS g sba b o (2053l 55 of Slaaas] s
Vet e sl sy o Laaslae STl e s p S e | il 5 SalS Sl
5 Jle olas &8 BT wnd U5 e paeme 53 (P<es0) il el DL 1) (gl e
Sl S iash il e ot SaS| 5T oL gl C.ocompressa > e b5 IS

s do 5 S ol slaeslas @twlddupl?j&\sfm &l

Wi g g

YT G VI [P

VE N/ V/YY :C.;L‘)'JJ @)U

VENVAY/H0 Al p g fu s

VENNYY iy sl

SIS glaells
OldeuS|

olelr

(SSeMs

o3l ISl
Champia compressa

Sl J>lew Champia compressa 50,3 ob,e Sl SlowST ST cdlad cwyp (VFY) e (g ol ¢ Gr0uo (gowsma ol

IMYNYO )WY (bl o5 9 5y w0 s i
DOI: 10.22069/japu.2023.20669.1715

OIS

BY NC

OB rmb gl 5 65,9liS pole olKidlo 1,00

¢



EAD o 5 siomn 3100 [ o o ol el onS1 5 Callad )

o B s s il b sla0lS|
Sl Jls o botd 0slinST ) (S S 2
S 8lp dsb s s3 8 slalie s el s
S ol (V) S e Wl Lls (g3lwe w3
Aros Qs Bl LSS 2l
Jols o S o0ty 5 g el sle axdl
5 LA S (sl 5wl gladn
5 (Glns s oS (omlilal) Ll
Sladnl (S gladd i) SJpd ols S
E bl s Jgdges p daipibs, o o Sl
o ol (V) asl e (Sl L 5 C g
Opl 2l Sl Sl Jlaas| ol ol
S Ol 4 o mles s Jlel eslinad )
T 0 Sl ol Sl 0S| 5T S 5
sy Sek sdame gk S OT el 5 Llelr
Loy Lol 5l 2 slawSlus ol &S s
WLl 5 0K Sl asle SIS iy,
Wer 5 ol (YY) el (YY)
5 ol () gl 5 55 ol 45 {(rav)
S50 (VEre) O 5 pgd ((IYAV) O,
AY Y O Q& A) el w5 13 aul s e
VO O N LI VR A S |
A S der 3 S glsS Sos
el 4 S5 513 axllas 3550 3 52a C. COMpressa
5 Sl 45 51 C. compressa Sl
leld Sl o bl 5 p S LS Wil
Fole Vo b S ol U plsl s S
Sl e YU 0T Sbletil s 5 ey s
el e 5oy L Pl Sed 3 (S 68
OB 5o 5 Ol sl 5 Ol glaolul S 55 5
ek Lle bl s Ok 35 sl SaS1,
S Sl el GV Joily @ a5 L .00) il

g_;"")f‘bd‘j:g;‘ .))\.))‘ﬁ J»J;«’.«I.})JJF QL&) DL

ARL

AdodRo

gl o 52 G b s gl sl

S 3 S s et (S sl
Olgeas 1) o2 OsmldenST OIS a3 5l Sk
s ol cus il Lol LY 5l S
Jds o Olale o s e oL slaes sl 3
R P PN O I (P W B KA N
5 ool Sl Ogealinst Llis 5o €85 Wy
I, U= e S
Coib el il e (SO ek sl
LS5 Mg s ol ol Sals ol (gl
SLaolS! 5T 51 eslizal (1) 55d e o Lan
e ol S i b)) 5 S
L il wlinke a3l o OgelinS| ol o
Grime OIS 5l 5l 2 S el OF Kb
Loy s BHA Jspl Ssue Jop il
Sl Vo glachale ;s BHT (55 oS50
GLolnS| ol 5l eslizal o sdlea . 5ls 21500
53 s Lyl asksl s TBHQ Wil (s
e e iy opll 5 LS Sl sla,siS
3 ol SlenST 5T b 05,0 . (F 5 Y) ol
N e gl Jele Dlge 4 ) ek DS S
SLOlS| 2T (8) L,8 o s ol 2
SLolS| Sl gl Kl Ulge 4 b
Gt 53 O gasllenST 51 (5,8 o g (5 55
L odlasle Golane 355 4 1) 3b5 e g oM
GlolsS| w5 g, Sledbl S5 s
b b 5ok (5 Ka SLLS 55 5 s
Cole g Jbcann; SLS 5 sl @lp e
B s e gl gblde 5ol
Sl Sl 2 e 2l S dila S
(0) does Loy 9 e slge ( plde =50
shls ol Sl S o5 ol Ol =l



\i"“)t{;‘ ) a)h».fs SY 8,9 40‘3')." &)sﬁsd)lbﬁb)« Q)m

lhosd 358 5 5 S £ Guls il S
SIS sl s =Y L s sl ol

A (gl

IR L | QTR PR

«(DPPH) si31 Jsl, SHS A o
LIl 3l eslizal b Sl ol el o 5
Joibds By Vs Y5 Y Ll sl
ik slasslas (1A) A el (DPPH)
NN Jeke Jsle 5o 2 S VY00 Ol
LS ag ds s v/ie i g oS Ve Lae
DPPH 5151 JICaly Jslos 2l Sea VYO0 O w0
s by aids Vol S5 A eyl
5 akds Yo e 4 5 byl ot 4 ) S
S (eSS b sl s sl e
Sheslisad b el W mpe sk s Jloe
ST BT CIled Ol e S ol g e g2 5 Sl
A dsle 5 ddaily b beejlas IS,

= {A Control ~ A Sample / A Control} X 100
(/) DPPH 5131 Jsl, i cJlas

S 3550 Oley Sl s &5 505 odr Agample O 3 oS
el 4505 36 5 DPPH J e i Acontrol
Olse & GRIden 5 oS hon /0T Sy Sl

38 18 sl 3 5e 5,0kl 4 5el
035 dlr llab opal Oy FAS My o
O er 5 e hawg ki Wl i, Gl
Cilite slaclle 51 .08) b 8 &5 (1448)
G 2 p S ke N 5 /0 /) 0/0)) o jlas
5 bl Al IS 5 e o) Ll e TV
VY A g sped Colnad ad3s ¥ ks e J gl
IS ol a5 Bl Jgoee 4 355 2

"1

sl 55l s glas S g OF 1 eslinad
Al eor P sk O Sde s
sp S J Glaegles s sl
5 okl el sl em@j@}, C. compressa
Al beslas SnS| BT ol e

il e

o9, 9 319
A eSS G sl
23 olelr Jelee 3l ke «C. compressa
Kilesl @ 5 oslaer o 5 s o 4l
eie 5 sk oLzl Obpl sl s
Lo lnl b Las Jime Slabs b
J s Sk OAA) el bl slands
Ao i cpnd Ol b e 5 plulis (144A)
wils s ob sbaals 5 Ll oy ekl L G
P ale s cele T bk gl e .0V 5 V1) 552
L St sl s a0l S Bl am s YE e
b5 e 3355 43,5 (Sen Susby S
358 WG s glgtuany p Sawdl gbans
S13aSS 38 sl s =Y b s 5, KLy
osb o oS b e ekl S
dae) G ol Koy Sax Ll
by Uy wads Las sy« (AR110010

L (651365 55 3l
S e 1 ¢ K e it
DR ladd o Vov oo Lot sl b
ot (o 1538) 0 B0 S 5 Oke IS (63 ke
Lol Aol L5 olaws b 035 S
Ghas ks Aoy 00 Lo L adds T des
glAsel L3S 3 el s sosebse
5 0L Sl G s cele TE S 4 el s
b aoslae o oy plonil o2 LaT (glos o



EAD o 5 siomn 3100 [ o o ol el onS1 5 Callad )

=W
Aoy awslis DPPH 5131 JISsl, 93,5

sbadd>= 3 DPPH i3l JCsl,  Saus o
oslas o5 sl olis C. compressa Sl ilises
oslas 5 p S e dops £E) i L sl
ChlE s 1y e 508 Ao ys VY L Oles IS (s
Sl e I 5 anils il e e S ke )
L edaline ibosl 350 gladd> sl 5 a0l o
Rl 03 Gl i wlie iz (P<e/v0)
slackle 5 ol i sdalin 55 dackle
L oS O 5 p kS Jsle el calins
U e e Sk S Bl el
T Il il Ol ke 53 08 ke
Shes JS g5 olas 8L e Lials 50 DPPH
Skl g hi oy el ) ceolt o 56S
T Il Gl Sl oty 2 e o oS ke
Ctlet| Sy Sl sl ajles oles 3 wsls oL
5 ob Ol lae glackle Sl Lg)ls e
(P<i/vo) sy VL Jlawsl sl ol
OLi olas a glachle o)bl adlas () Jsi)
ol K b Jple glackle sl a5l
Loble sl 5 p 85 ) 355 53 Al Lls e
(P</v0) dsls OLas s pme OVl 0SS L
e OF e 53 p S e w0 5 ) il
FoS lchle b bl aaalh gl e SN
50 1Csp slas CL‘ sl Ol Hls sme D
5 S ke 100 1Cs0 Jlaie b J ke oS esls 0L
Lol 5 VYA e bop oIS o VL 1) e
5 s U5 G e 53 oS ke YVA lkde
e 55 1 b o 508 VY ICs0 L Olies JS s

A,ls DPPH 5f51 Jsl,

Yy

A azls &5 GBI glas 3 aids Vo bglsis .S esls
s 8 iE gl O s Ol OF 5 an
Aald Gl A e alie opd 4 dised O dald
olizad EDTA 2 Lo 55 0 8 e /) Olje e

1S G 5 alaly b0 S bl e s

LSS Ao = {(Ag-Ar)/Ac} x 100

L boslas Gl Ap 5 J xS Gl Ap 0T 5o S
dsl= 8 058 s e Ol 1) Cude dals

33 ks Ol 5 ferrozine ; FeCly
SASell CJlé Ol SaSelal cdle
Sy (VAN Splsl asl w2y, el
obas Jylome ) e S (Y1) 255 15 o
pidL,a Voo 0/0 /Y o/ )) Calsee glacble s
N o Slid e ) L (Rl
ey e ) e 5 S S5 (VA £l)
Yo Sde w4 A ol ol 4 o VWil 3
D313 Bl a s 00 gles 3 LSl s aids
A 6lsl of 4 doys Ve TCA ) dwe ) 5 ob S
S5y il adds 5 5 0r e al3s o bl
5 b adlsy GBSl e ¥ e
A /8 5038 blse ke T 2 e Y
5w 5 wlol of 4 dsys o) el WIS ol
GRIA AS gy el Ver 3 ol adds A
SeSelal cdled il sdasolil Ol Olee
Ol 4 S sl Al Sl e ol (gl 2

A eslial 1 e g S e 0 /0 Y
s T Lo 5 Lasls LG 15l o 5 4055
Laosls aplove 5 plosl TUKEY Og031 g 5 8 b
(V' as.) Graphpad-Prism Sl gl b
Osew S5 3 eslital L 1Cs0 ausloes 3 S ol
sty 5 ol Jlhe 53 e glackle o

MJLJ‘;}MWL}J)A}QJJJT



\i"“)t{;‘ ) a)h».fs SY 8,9 40‘3')." &)sﬁsd)lbﬁb)« Q)m

wdlzes glackile ,» Champia compressa S JI slae has DPPH 51351 JIGsl, 5l 31 (s gl - Jok>

UL,G.G
Ll Sy S AR -0l Oliay IS 53 ¢ A5 AS Jsie N
clkle
mg/mL
Q0/+ v£Y/0 42 \YARESVARG VAEVISA Yoty vA £4/1EY/1VPA \
Q0/v +Y/0 2 WYY /YA ke OB VAEY/) B AN VY /8 VOB .0
Q0/v +Y/0 2 Vo/VVEY /8 8B ke 9B VYY) /YN YA/ YY/4PC "0
q0/+ vY/s 42 Y/ YN /Y 0%9C NSRS §/7 Y1 /VVOP ATEAYA R o)

G LOse 3 5 SKmsSC b @iy =L cis, o bl Lidles! Ll ol 5158 G Sle F e Bl il O sy il

e S L
OLi s e Ol s clale 53 b Lol izl
sbable 5 S 5 Jske slaeslas L3l
Ol BB ) L g3 0 S e /) 5 )
leble sl s bl (P>4/00) Wsy s e
S o3l ol 50 1Cso CfL“ Al ls sme B
At A 3 e S e YRR Sl bg 35 S
R AeS e 03 0 S Jee YVA Jlaie b Jile
L ookes JS (g3 ID 5 dizeen Dls 1) el Ol e
52 pSke Vv i L O 5 0/Ne Sl
oAl O SaSer 5s e QU 2 s
chle il b Sl ) s il e Jlas 5
el Bl 3 s SS e Ol coylas
e 0 beslas Sasads ol S s
Ol EDTA dals L oS 35 Aoy Yo Sl
b oSV cute dals 5 sl (gl e

Sl olad 1 SaSads

A

w.;“&)l;D)CLBAgjf

Sbasls el 1S ojlas  SaSaN>
Sheslial b Slest g el e 5 Lol
C. compressa Sl ool 05 SaSadr s
Sl i e 03 p S e ) 5 ) 2l s
L edalie il laoslae o (ol e
Sl s cll sl s Jske (P>e/v0)
Chle o 568 s 55 08 O el Sasedls
2 oS e Vs /0 Chle s sl WL
PP Gl sk b JS P ) s
AogSeS Solsgm ssbe Jike D
SASHUS Ol (P<e/r0) cils |y Sausadl
5 J5ke 5l SR SIS Ol 5 Sl IS 65 s
2 e Sk VB s sy e IS 5 5eS
20 de) W el RS el e
satie o olas a glachle gibl axllas
OOl baebls ol 53 e85 05 ojlae 4o S

23 2 A S (63 aslas (P<i/00) il Iy sme



A 5 5 (Saomo o | o a8 a3 Sl i1 ol

s glackle ;5 Champia compressa S T sbaoylas Sasada 3l ) » @Y dyur

b)Lﬂ-;
EDTA oK =0l Oley IS (65 by Jsila
S AS £AINS 5 b
mg/mL
AT/ a7y AREaVALA VAEYLES Va/ V1 /\PA /vy 98 \
AT/ oYy §/1 V. /408 VY T A VY« /APE NILEIRLY o
AT/ N8 e L \/os /) YPB ¥/ 1 PC VIRV o
INIXEAAR NSRS NEESYRV.L VYL 8PP et B oy

G LOse 3 5 SmsSC b @iy~ L cis, s bl Ltk Ll ol 5158 G Sle F e Bl il O s il

sbable s glas IS 6o 5 Jsbe slaejlas
Ssgme Ml B 1) e 53 p S e 010 5
Azl gl pme SVl 508 chle 5o b Ll La g
VOV g ) slachle s b e by IS o jlas s
ool Sls gme Ml e 1) L 55 08 L
oo bbachle slo SIS olas s 5w S
ICso Sl b ol y iziils s me 3D
<Cadhes o pfg» W) J ke ials cls
0258 < Gl 53 p8 e TV Olias IS s
oS ke ¥/0) 0138 < (Gl s 55 05 e YAAT)

Al g (b 0

w.;“&)l;D)CLBAgjf

S ol mls (S slas,las ol o,
C. compressa Sl ;5 ialS oyl e
o dele lachle Ll js &8 sl Ol
(sl g IS (65 o las (P<i/r0) sl atils 1) lads
solas L backle Llo jo S8 O 5 e b5 1S
SaG bbbl sy Ol Sls pme Gl sl
ylas clle falS L oamdll b me C3Mls]
b Sl el il S 5 2als o,
cls e ble 5 byl polad 5l ls e C3Mes]
bl andllas 3 (P</i0) cils g 5 ke ials
S A jetie ojlae a il lackle

it glackle ;s Champia compressa Sk I slaejlas 2alS &b o) 5 @b Y o

D)LR."
ol S 551 o%a =0l Oles IS (53 R3S Jsile "
-
mg/mL

NCERYRRL Yok e\ A YN/ A AV YA oy PR \

v/ @ YA/ \B AV A VY /7B NIEEYRY. /0
v/ @ o/ (€ Y\ ede/voB N ESYALS NS o/
v/ /e e e\ P N Jaa g C NRVSRLL N3

Q,fL_o}:M,ay,&g,scjb‘ag_éjfb.@_;)ﬁ);@uh_;wl .cﬁ.ﬂ\h.l&uijlﬁ;nijltﬂi)l:mg_élfgla)}.ppet}

wthLfi)lﬁDJCchA&)ﬂ



\i"“)t{;‘ ) a)h».fs SY 8,9 40‘3')." &)sﬁsd)lbﬁb)« Q)m

LSS dsys YA DPPH Ol cp 5 i
Sl e o Slasn 5 (VD)
2k oS Jske ojlas sl UK,
WLler 5 Ll gl sy
OLea 5 L,s>l, Kappaphycus alvarezii

sz (YrV)
5 Himanthalia elongate > 55, (YY)
o slas 55 DPPH ST Il Sles e oy 5V
@ OIS s ol YV 5 YD) a8 ke
3 Pl sl s Dl S Ldw) s
2 Nl e S glanst ol ols 5 cods
Cdas LS 51 2 2 IS 30 sl lls
ol e 3 Slas] 5T Sls 5 gl
380 Jpbe ale 5oty Cadad L ladd>
Sl e a s ) e
Sl I laoslas s e OLS
S dgs il Slast Bl b Jele 1l
SV el s S el plens S S
s S5 ol Sl OS] BT Sl
s S 3 S| 2T Sl S e
Ll (Triterpene) o, 5 5 <lsS s
b oLalaS, € el (pentacyclics)
Olye & Ay s 55 (Chlorophyll) s, ks
ol 3L (YA S Jes S>3 OS] 2T
Sboslas LS5 sy phardsnd Sl &
355 el C. cOMpressa Sl
o sin (SES c b ol e
53 ¢S ke YL ICo0 L o 35 IS UM el sy
rrowe Coocompressa Sl s ) e
o3l Iy (Mo VAY) SSaods Ol
S oslas ((VE00) O 5 s anllas
S LS Ol o 5 A Sargassum vulgare
Ak 53 p S5 Se ¥ ke s asys VY
S Cse Sl s (0E) as 0 518

K

S 5 o g Loy

Slolas Jlans! 2T el (iasn ol 2

5 u.;@ji@}, C. compressa > Ji
I I, Gl slaiss b oLlelr e
Sl s 0y Ssads o,us DPPH
ST sl Gl anllas 3 Al oy SAalS
Sie b Jgike I 55 ICsp ,u3lis J3la~ DPPH
e dons 18Y) 1 e e S e Vv
Sldlae 5 35T s, Hles s avloes (UG,
wdls gl ful cilise gl 5 il
(YA So5 s ST Jhass s dex 3l ol
53 35T Il Sles wodld 1Cs0 Jlde o Sl
e 53 A on s 25 e VIV L sle s S
SRR 0% 5 AD eded e 5 b LS L
s Sl eslas 53 (Y1) 0L 5 5,8V
S ske VYE 0 55 4 Laurencia Sl
Sl aer g LY 5T dd 28 2k
sl VG DS 5l ol 1Cs0 Oy 035 50S
Ao oadles 53 cpl S Sl e il cnl
e (OTAE) O 5 (o= axdllas > g
olae Lawyg ol I, Gl ol Ol
oS de s YY/AV Cystoceira trinodis -
3 Sk () 35 S8l lags Sl 0SS Al
ST ISl Gl b op 5 ke (VWA O Sen
Gracilaria corticata <> Jgls ojlas s 1,
S &S S S Ao ONAS Ulpe w
N T
(Y8) sls Olis awys EV/YA Sl G. corticata
S ojlas (Y0V4) OLKen 5 il addlas o
Gl e As s VY Grasilaria arcuata
sy e Gasy alie S cols ST U,
OLKen 5 pgd=| asllas s oeeres (Y0)
Sargassum vulgare o> ojlae (VErr)



EAD o 5 siomn 3100 [ o o ol el onS1 5 Callad )

Wi 53 (V) sphe Judds s i
Joi 05 iS5 Lol b gens
4 2w . s (Reactive oxygen species)
il pedhe pdpe pLAE e OspeldnS
alie Gl isly @b 5l e s oAl slaos
DNA L 5 8 o M5 JeeS soden KL, (O 52
2> Pl Eel 5 L o 0L STy 055 5 s
28 FSon oSS L e GoAS s 3 Shes
Sl 358z 35,50 /3] el 4 Ll
sdsd L e 5l cile SLS 5L (ol
o5 S 3 e sl L /S 5 sz
03,5 & w36 (Jin S 05 5 JeuS s
Sl ol 4w b oplaly (A sz 5l
sliSadr ule ol S C.cOMpressa ;e 3
SLlg 038 @M 4 30 15 558 B8 B
A2 e 55
sbodls 5l arls o Saals oy
Fes" & aSly 5l eslizal b oS ol OlonS] sl
Spb g SpSeilul S e bas Fet o Ol o
SLals 0ly Sl ol Jiays 5 (80 5Y4)
2 p Sk NGy L ke D> s S
S ol S cl sl sdalie 1) L
F 57)'(’\;@5 adlae 53 das o Ol |y e LB
Rhizoclonium b= g5, ((VErr) g al
solas s SaalS o,u8 5 e riparium
@l 4 S5 45 S FOlS Y Ol b 3508
0 ealS CLaB b Jplke oylas js Liash ol
W 5 ol sy 2 (OT) il
Cystoseira myrica SKd>  o5lae (VY47)
39 (S5l by (SuSell Ol S
03 (Y8) s ol iash Sl e S Sl v/A
T oo 5 (T Slg 5 Ol Bgails e
L Gesn oo (Jske oslas (VoY) O

A

Goo (YA 5 V) OLKes 5 sdeses Lo g

s lyengaria stellate laSll> o jlac
Sasads cJks Nizimuddinia zanardini
S W3S SIS Ao VUYE 5 AWV LS5
GAoh SHSdr Dol b tass ool 4w 2
L S L5.:\4:...5\6:3] e A 53 Al
S Sl 4 S Dypo SSOMr S sl
s Wocks b b ol 5l
e gl sls 5,18 bl opl el
4.3; X3 c(Y'\V) ubl&w E) j}jj u,ll.éﬁj}.“: BE
2l 4 cud sl M Co lentillifera
RAS B s (G g
POl Shash i LS ol wdls |y Ssodl

Jvﬂ)b

OLa o33l andllas 53 (7)) 5505 Sl ean
Nannochloropsis  slall> (g5, (\YAV)
s ¢»b 5 Gracilaria gracilis ; oculata
Cystoseira trinodis o> g5, (V¥47) o, es
Gl 1y SSOIS Dy 5 e Dbl L]
ot SHSOUr Ol 015 a5 Y 500
ded ke Ll & L Sl sl ol
seop oo (L5 YY) Wlesls cd Lajlas]
S A Lamde (YD) LK 5 SaSe
ol e G B 5 s e b LS 3
Sl SSods cdl s Js SLS
Jos Bl 51 A et gl slaelas
(Y0) Lo
53 ol 5 Gay e Sl baanl el
STy sl s ke A O3S gla juSTy
LS IS0 0k el 5 el (o5
O3 ol 4 e O O 53 5l e (Y1)

(sras St ohy o baeldl Sl gl


https://www.google.com/search?biw=1536&bih=754&sxsrf=AJOqlzVRl2iB0qhan1_B2-nbSzdU7pSNKA:1677169012052&q=Cystoseira+myrica&spell=1&sa=X&ved=2ahUKEwio7cO5haz9AhWEgf0HHRtvBuMQkeECKAB6BAgGEAE

\i"“)t{;‘ ) a)h».fs SY 8,9 ‘U‘?-)"j &)sﬁsd)lbﬁb)« Ag‘)m

LS o S b s Lodss 0 LSty
Oljee oo Julsdl by 5g 395 4 atdly oS
Al ol .l o 2l 55 Slas! sl el
slcdule clle il L« cul of S
5o Ll glaanST ol cuols &S ojlas 53 J o
Ll SRl
E) v.SfLLa e)La_O V1Y dl‘};L;‘ 6.&4@} BE
ool shls Coocompressa Sl 08508
Slgiasy 5 Lk xSl Sles| sl
2 b Sls 5 pleld 5 (50550 eSS

.bb/fda Loy 5 slaelas

JUSPReRT Y

DS (555l 5 pke anm s sl 1 OB N 5

sl oo iglan & wly e b s s
A Gosger Sl Ol Ul oladl
S VY /AVEY ol lea B s a5l cules

e 4 olelr b psle 5 ook oSl

1.Paktarmani, M., Ehsani, A., &
Qajarbeygi, P. (2017). Investigating -
Increase the shelf life of fish with edible
alginate sodium-Based film containing
a-tocopherol. Journal of Food Science
and Technology, 13 (61), 17-24.
2.Shahidi, F., & Zhong, Y. (2008).
Bioactive Peptides. Journal of AOAC
International, 91, 914-931.
3.Gordon, M. H. (1996). The mechanism of

antioxidant action in vitro. In: Food
Antioxidants. Hudson, B. J. F. (ed).
Pp 1-18. Elsevier Applied Science,
London, UK.

4.Roginsky, V., & Lissi, E. (2005). Review
of methods to determine chain-breaking

"y

s=or 2 (S eslas (YeY) OKes
S oslas g5, (T4 0L 5 0l
s ab iass s 5 Cystoseira indica sl 58
Cystoseira trinodis <5 5, (1¥a1) oK
obas a4 by e SASelml Cllad Olss 005 oy
(LAY Y ) ) Sl sk 55158 e by IS
e s gy s baejlas oopla Slagly
Sl @ Ll g e il glaw S s SlaS| s
Sd olS 5 clle (80) Lol gkl 5 gla S
wils Siws b€ o dld cawy OlS 5 ple L
Ll 2l 4 bl S eplply (8wl
5o il 6,8 SO ST x5l oyl eSS
G Sy 0o skas OS5 e S
ol Bl L Sl wdas e iull | Saselsd
S8 cojlas 53 3 g g sdiSelel OLS 5 Ol
536 o jlae a3 b o Rl of SaSls
Slogzmis Slatsly O sl sy dal
OgeeldonSt 5 s 1y 5T Gbadsl, 1SS
sdiSelml LS 5 STy sl bl o
el S S (S 5 ST sl b
LS Sl eaSell 5 Slst 1T oS 5 S

antioxidant activity in food. Food
Chemistry, 92, 235-254.

5.Kuda, T., Tsunekawa, M., Goto, H., &
Araki, Y. (2005). Antioxidant properties
of four edible algae harvested in the
Noto Peninsula, Japan. Journal of
Food Composition and  Analysis,
18 (7), 625-633.

6.Gupta, S., & Abu-Ghannam, N. (2011).
Bioactive potential and possible health
effects of edible brown seaweeds.
Trends in Food Science & Technology,
22 (6), 315-326.

7.Vladkova, T., Georgieva, N., Staneva, A.,
& Gospodinova, D. (2022). Recent

Progress in  Antioxidant  Active



EAD o 5 siomn 3100 [ o o ol el onS1 5 Callad )

Substances from Marine Biota.
Antioxidants, 11 (3), 439.
8.Babakhani Lashkan, A., Rezaei, M.,

Rezaei, K., & Seifabadi, S. J. (2012).
Optimization of extraction of antioxidant
compounds in microwave-assisted
extracts of brown algae Sargassum
angustifolium.  Journal of Fisheries,
65 (3), 243-255.

9.Taheri, A. (2016). Antioxidant activity in
some lranian seaweed species from
Chabahar. Iranian Journal of Fisheries
Sciences, 15 (2), 802-817.

10.Taheri, A., Ghaffari, M., Bagherpour,
N. S., & Attaran Fariman, G. (2017).
Study the Antioxiative Properties of the
Marine Algae Cystoseira trinodis
extracts from Chabahar Coastal Water.
Journal of Shahid Sadoughi University,
25 (8), 658-669.

11.Taheri, A., Ghaffari, M., Bagherpour,
N., & Attaran Fariman, G. (2017).
Evaluation of Antioxidant Activity of
Extracts of Marine Algae Halimeda tuna
Collected from the Chabahar Bay. Qom
University of Medical Sciences Journal,
11 (5), 107-115.

12.Gahramzei, M., & Taheri, A. (2021).
Antioxidant Properties of Organic
Extracts of Seaweed Rhizoclonium
riparium from Oman Sea. Journal of
Marine Medicine, 3 (2), 107-115.

13.Aghajanpoor, N., Babakhani, A., &
Tabarsa, M. (2020). Optimization of the
extraction of antioxidant compounds
from brown algae  Sargassum
angustifolium in the Persian Gulf by
response surface methodology (RSM).
Aquaculture Sciences, 8 (1), 43-58.

14.Ahadifar, M., Ojagh, S. M., Hoseinifar,

H., Kordjazi, M., Khanlar, M., &
Alishahi, A. (2021). Evaluation of
antioxidant  properties of aqueous

extract of brown Sargassum vulgare
macroalgae collected from Qeshm coast.
Utilization and Cultivation of Aquatics,
10 (3), 49-63.

15.Gharanjik, B. M., & Rohani
Ghadikolaei, K. (2009). Atlas of the sea
algae of the Persian Gulf and Oman Sea
coasts. Iranian Fisheries Research
Organization, Tehran. 180p.

"y

16.Harvey, W. H. (1838). The genera of
South  African  plants, arranged
according to the natural system. 429 p.
Cape Town: A. S. Robertson, 21,
Heeregracht.

17.Park, M. R.,, & Lee, I. K. (1998).
Morphology and  Phenology  of
Champia  expansa  Yendo and
C. compressa Harvey from Korea.
Algae, 13 (1), 85-99.

18.Brand-Williams, W., Cuvelier, M. E.,
Berset, C. (1995). Use of a free radical
method to evaluate antioxidant activity.
LWT- Food Science and Technology,
28, 25-30.

19.Dinis, T. C. P., Madeira, V. M. C., &
Almeida, L. M. (1994). Action of
phenolic derivates (acetoaminophen,
salycilate and 5- aminosalycilate) as
inhibitors of membrane lipid
peroxidation and as peroxyl radical
scavengers. Archive of Biochemistry and
Biophysics, 315 (1), 161-1609.

20.Oyaizu, M. (1986). Studies on products
of browning reaction. The Japanese
Journal of Nutrition and Dietetics,
44 (6), 307-315.

21.Ak, 1., & Turker, G. (2018). Antioxidant
Activity of Five Seaweed Extracts.
New Knowledge Journal of Science,
7 (2), 149-155.

22.Al-Amro, A. A., Al-Mutlag, M. A,
Al-Moauther, S., Al-Tukhaifi, N.,
Othaimeen, R. B., Al-Mutairi, N.,
Al-Rashed, S., Al-Malki, F., & Hyder
Hag, S. (2019). Antioxidant Activity of
Rhodophyta Algae Polysiphonia and
Laurencia Collected from the Arabian
Gulf. Asian Journal of Applied Sciences,
12, 71-75.

23.Heidari, M., Zolgharnine, H., Sakhaei,
N., Mirzaei, A., & Movahedinia, A.
(2015). Antibacterial and Anti-oxidant
activity of three species of green, brown
and red algae from Northern coast of
Persian Gulf. Iran South Medical
Journal, 18 (2), 383-392.

24.Heidari, M., Movahedinia, A., &
Hosseini, S. (2017). Assessment of
antiradical and antioxidant potentials in
two red and brown algae from Persian
Gulf in Booshehr province in



\i"“)t{g ) a)h».fs SY D)sb culg').'i &)sﬁsd)lbﬁb)« Ag‘)m

comparison with leaf of mangrove
(Avicennia  marina).  Journal  of
Environmental Science and Technology,
19 (5), 179-189.

25.Hidayati, J. R., Yudiati, E., Pringgenies,
D., Oktaviyanti, D. T., & Kusuma, A. P.
(2020). Comparative study on antioxidant
activities, total phenolic compound and
pigment contents of tropical Spirulina
platensis, Gracilaria arcuata and
Ulva lactuca extracted in different
solvents polarity. The 3™ International
Symposium on Marine and Fisheries
Research, Indonesia, 147, 1-9 (03012).

26.Kumar, A., & Chattopadhyay, S. (2007).
DNA damage protecting activity and
antioxidant potential of pudina extract.
Food Chemistry, 100, 1377-1384.

27.Rajauria, G., Jaiswal, A. K., Gannam,
M. A, & Gupta, S (2013).
Antimicrobial, Antioxidant and free
radical — Scavenging capacity of brown
seaweed Himanthalia elongate from
western coast of Irel. Journal of Food
Biochemistry, 37 (3), 322-335.

28.Lee, N. Y., Yunus, M. A. C., Idham, Z.,
Ruslan, M. S. H., Aziz, A. H. A, &
Irwansyah, N. (2017). Extraction and
identification of bioactive compounds
from  agarwood leaves.  Second
International Conference on Chemical
Engineering (ICCE), 162, 1-6.

29.Mohammadi, E., Shabanpourh, B., &
Kordjazi, M. (2017). Investigation of
physicochemical properties, fatty
acid profile and sensory evaluation

of lyengaria stellata, Journal of
Aquatic Physiology and Biotechnology,
5 (3), 25-38.

30.Mohammadi, E., Shabanpourh, B., &
Kordjazi, M. (2019). Effect of

Nizimuddinia zanardini aqueous extract
against human pathogenic microbes and
evaluating its antioxidant activity. Journal
of Marine Biology, 10 (4), 75-82.
31.Louis, P., Arive, C., Inquimboy, H., &

Lazaro-Llanos, N. (2017). In Vitro
Antioxidant ~ Activity of  Selected
Seaweeds in the Philippines.

International Journal of Theoretical &
Applied Sciences, 9 (2), 212-216.

g3

32.Ebrahimzadeh, M. A., Khalili, M., &
Dehpour, A. A. (2018). Antioxidant
activity of ethyl acetate and methanolic
extracts of two marine algae,
Nannochloropsis oculata and Gracilaria
gracilis an in vitro assay. Brazilian
Journal of Pharmaceutical Sciences,
54 (1), 17280.

33.Chia, Y. Y., Kanthimathi, M. S., Khoo,
K. S., Rajarajeswaran, J., Cheng, H. M.,
& Yap, W. S. (2015). Antioxidant and
cytotoxic activities of three species of
tropical seaweeds. BMC Complement
and Alternative Medicine, 15, 339.

34.Adham, E. K. A., Hassan, A. |., Hamed,
S. M., & Saber, A.A. (2017). Evaluation
of iron-chelating activity of Caulerpa
racemosa in iron-dextran induced iron
overload in an experimental model of
thalassemia. International Journal of
Clinical and Experimental Medicine,
10 (3), 5561-5577.

35.Mekinic, I. V., Skroza, D., Simat, V.,
Hamed, H., Cagalj, M., & Perkovi, Z. P.
(2019). Phenolic Content of Brown
Algae (Pheophyceae) Species: Extraction,
Identification, and Quantification.
Biomolecules, 9, 244.

36.Sanjeewa, K. K. A., Jayawardena, T. U.,
Kim, H. S., Kim, S. Y., Ahn, G., Kim,
H. J., Fu, X, Jee, Y., & Jeon, Y. J.
(2019). Ethanol extract separated from
Sargassum horneri  (Turner) abate
LPS-induced inflammation in RAW
264.7 macrophages. Fish and Aquatic
Sciences, 22 (6), 1-10.

37.Kim, J. J.,, Kim, Y. S., & Kumar, V.
(2019). Heavy metal toxicity: An update
of chelating therapeutic strategies.
Journal of Trace Elements Medical
Biology, 54, 226-231.

38.Corsetto, P. A., Montorfano, G., Zava,
S., Colombo, I, Ingadottir, B.,
Jonsdottir, R., Sveinsdottir, K., &
Rizzo, A. (2020). Characterization of
Antioxidant Potential of Seaweed
Extracts for Enrichment of Convenience
Food. Antioxidants, 9, 249.

39.Gontijo, V. S., Souza, T. C., Rosa, I. A,,
Soares, M. G., Silva, M. A., Vilegas,
W., Viegas, C., & Santos, M. H. (2012).
Isolation and evaluation of the



EAD o 5 siomn 3100 [ o o ol el onS1 5 Callad )

antioxidant activity of phenolic constituents
of the Garcinia brasiliensis epicarp.
Food Chemistry, 132 (3), 1230-1235.

40.Sharma, P., Gujral, H. S., & Singh, B.
(2012). Antioxidant activity of barley as
affected by extrusion cooking. Food
Chemistry, 131 (4), 1406-1413.

41.Shanmuga Rajan, N., & Bhat, R. (2016).
Antioxidant compounds and antioxidant
activities in unripe and ripe kundang
fruits (Bouea macrophylla Griffith).
Fruits, 71 (1), 41-47.

42.Alam Sobuj, M. K., Ariful Islam, M.,
Shoebul Islam, M., Mohidul Islam, M.,
Mahmud, Y., & Rafiquzzaman, S. M.
(2021). Effect of solvents on bioactive
compounds and antioxidant activity of
Padina tetrastromatica and Gracilaria
tenuistipitata seaweeds collected
from Bangladesh. Scientifc Reports,
11, 19082.

43.Bhuyar, P., Rahim, M. H., Sundararaju,
S., Maniam, G. P., & Govindan, N.
(2020). Antioxidant and antibacterial
activity of red seaweed Kappaphycus
alvarezii against pathogenic bacteria.
Global Journal of Environmental
Science and Management, 6 (1), 47-58.

VYo

44 Taheri, A., Ghaffari, M., Houshmandi,
S., & Namavari, M. M. (2017).
Investigation of the anticancer and
antioxidant activity of the brown
algae (Cystoseira indica) extract
against the colorectal cancer cells. Feyz,
21 (4), 317-325.

45.Blanc, N., Hauchard, D., Audibert, L., &
Ar Gall, E. (2011). Radical-scavenging
capacity of phenol fractions in the
brown seaweed Ascophyllum nodosum.
An electrochemical approach. Talanta,
84, 518-513.

46.Cai, Y. Z., Sun, M,, Xing, J., Luo, Q., &
Corke, H. (2006). Structure-radical
scavenging activity relationships of
phenolic compounds from traditional
Chinese medicinal plants. Life Science,
78, 2872-2888.

47 Kumaran, A., & Karunakaran, R. J.
(2007). Antioxidant and free radical
scavenging activity of an aqueous
extract of Coleus aromaticus. Food
Chemistry, 97, 109-114.


https://www.nature.com/articles/s41598-021-98461-3#auth-Mohammad_Khairul_Alam-Sobuj
https://www.nature.com/articles/s41598-021-98461-3#auth-Md__Ariful-Islam
https://www.nature.com/articles/s41598-021-98461-3#auth-Md__Shoebul-Islam
https://www.nature.com/articles/s41598-021-98461-3#auth-Md__Shoebul-Islam
https://www.nature.com/articles/s41598-021-98461-3#auth-Md__Mohidul-Islam
https://www.nature.com/articles/s41598-021-98461-3#auth-Yahia-Mahmud
https://www.nature.com/articles/s41598-021-98461-3#auth-S__M_-Rafiquzzaman




