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Abstract

Samples of the green algae were collected from water of
Shatt al-Arab in Garmat Ali in Basra. After purification, the green
algae identified on Enteromorpha sp. The samples were dried and
milled, then sulfated polysaccharides were extracted with hot water
at 90°C precipitated with absolute ethanol, dialysed and
lyophilized. The chemical composition was total sugars 56.4%,
protein 1.3% and sulfur 19.7%. Antioxidation activity of sulfated
polysaccharides was studied by four method and included
estimation of ability of scavenging hydroxylated radicals, the
results showed an increased in ability with increasing
concentrations. Ability of scavenging and was 59.86% at the
concentration of 25 mg/ ml, but BHT was 81.36%. Ability of
scavenging of hydrogen peroxide at was 59.61% at 1000 pg/ ml, but
gallic acid was 82.67% at the same concentration. Ability of
chelating ferrous ion was 51.19% at 5 mg/ ml, but EDTA was
98.72% .Reductive capacity was also measured, the maximum
absorbance was 1.436 nm for 1000 pg/ mL, but ascorbic acid was
1.736 nm.
Key words: Enteromorpha, Sulfated Polysaccharides, Antioxidation
Activity.

" Part of Ph.D.thesisfor the second author.

114




(2) asall (7) slaoll dgiilyall dlpoll
2015 sl Llaiaoll dslong Joudl 5gad

-

Aasdal)
iy ALY A o Lliall sas dus slay s hage slaa¥) alyyl
5 2 22280 GBS s e sy BAN Wpee Al e Sl 3, sl gt
aa i) o Jpaall apiall Qllall daiy 450 S cililiad) Jleaial (o 3l
Do) (e Al JEY) Cinly elin s Lo g ol cdllgional) Cilala 5
Laseads Aol jobadl o slae! I L3681 gaiae gds 23LaSl clilay]
Legall il (can) lgbeasy lladall Jlawisd M Us) Cagas) N L & jalll
Alle 133y Aol Aady e sai Jine o 4 506 W cdlledll Sl L jueatl
el LS bl LSl olie JS5 Loy s Atal) Aalal) 8 el 0 e Slumd
b L3S A sl (e s Ll (b U2 b Lageady Gl Laga slie aa3
«phytochemical LiLaSll cliSally gsaally cl Sully clinng)llS Alad il ya
((8) A Al o Aladl L all (30 %9 s lall Geady
Ol oLl Cuia 38 13 Aladll LGl Lt ame (i alladal) of Loy
ciladl 5 el Ly e Sl ¢ I wil) b dege Biky Ll LY
flal) abaly GUajuly AsandlS Diajall Gabe¥) o waall Anllas (8 QL aall
AL Loy Loy 3291 Gl D) 05 3 Jalsal) (e sl 203 520891 () La s
5aliae Gl ye e Candl (g pall e b 1A Gl pudly il Gabeay QA ial el
Jlae b lelloxind Jon 6588 ol deliall 50u8Y) ciline Jlasind (5 320800
Tanall Lalll e il el oda A (sdey AN amall Clpmstadly L3EY) Lais
Sl Leaaly Aglall Wahab e aaell e mb aw Ll e LS
Al cion 131 Aahall 5auSY) Clalias (e Baaeiall il Sl ax3y L (27) o esall
aidlad s s Enteromorpha sp cladalll (e <ol saeidl Sl (adlasd )
2SO alizad)

115



(2) asall (7) slaoll dgiilyall dlpoll
2015 sl Llaiaoll dslong Joudl 5gad

Gl @hlag dlgall

tdaahall aladal) Ay judanl

Li e o Enteromorpha sp. skl (e & slhaall GlaSll xen o
Sty cldl Joll lS) (8 Canagg pall dlhilae 8 Ao daS Ahia b el
Oe Ol I (e 8 @llig speall Aaals —de) 3 AU —L3eY) agle aud ik
38 A a ) s fily lawl) ad aigbiall Jlajls JB (e leadin 5 2013 Ale
LAVl Al na el Juall & Clabll e Jpeanll se speall deals [Ac)3)
Ciye shid) Ll @y ae Jue & ilpall Ge ey Skl @bl L ald)
Ljeaall ela¥) (o Galdidll (aad 5 e ST Aleal) €y € Ll Al Ji saae
3k cadel lakl 55l Ge S (28) 8 e Bpasdll Dk e lalael
el Y s e Loy an Adalall Lpall (enall Gandll diesidly (22)
Aleadl LS5 2x deall Cumad 5 el 18 sadls 2 37 la dapy o cuiasg
Ul sl uu; il an A eaall sla¥) e bgld e oSEN snae il
-1 MM@&L%SM&@\M\&;@%M\&&LAM}Q
Gaiadll LSl R e Lo B Y A b e palil] aiadl Calil s o 2
ek Gl se oakl gl o (187) sl ol o) e GAST B aie
e lsladll chal mjal A0 jeS Aiadas cilay JS4 e Adiaall cliall
rasial) Sl (et

Dbl elally Calaall (5 smana (e (alas any Gllg (1) ) "ladg 43 Ll < ol
2l el dela 15 sad pwhlind) dadl e auags 25 ve WV %1.5 i
Aaly il e paliill a3 ca 4 5)ha Aanay 4283 15 541 5550 5000 Ay (3¢5l
330l s lalinal) aal) e 290 el il oLl sasiall SE) (Y
sl e paldnll 5,328 15 520 3)53 5000 Aeyus (¥ pall 2all ( af &5 4285 45
224 A Bya Ay Aol 24 52 301 Ay lhadll JulYL Gy 8l 24l
ilee Ay hadall oLl (usd 3 Jsasll Ll g palanill (36 all 2l (el o3

116



(2) asall (7) slaoll dgiilyall dlpoll
2015 sl Llaiaoll dslong Joudl 5gad

Ao die Aele 24 5ol Lhaadl el a5l 7000 s30al (el ST Jlasinl 35000
cJlexial) el Al 3 Jaimy auinil Slens Gl dx din A8 5 a
bl ¢ giaal) padi

(7)lsSh Al L QU aala —Jsiill 435k Jleniasl, A0 @l Sl )8
Ak e S8l saall jad L (3) B sylsdl Akl s il @jad;
oSl (s il (6) Wysd il BaCly-gelatin
PAcdant g p0ugd) ) gdad) s el

W Bysaall Az phll Crua a5 el ia = S oaiall Sl AL Cu s
2 1.5 1 0.5) 38k saasiall HSudl e jils Kl 200 Lalsy llig (17) leaas
Ssrndl il s 158 100 Ge g8l Jelill bl a e da faile (2.5
5K 500 Vs (0.01) EDTA 115 ,<L100 < s« (0.01) FeSO47H,0
Jslaa 515 )<1a 900 ¢ Y9 (0.01) Deoxyribose uaus V) g5 bl S
Onxptel) aat g il )<L 2005 7.4 dcasls Alag ( Ysa (0.1) lbwsdl) ol
O dal Craal (A28 60 324l 2 37 5ya Aapy aie alall uas . NVse (0.01)
I (TCA %2.8) clla (mdla 2 548 D (aala (e Jal 5 (TBA %1) Casil
aleaial) 8 3 3yl 2 s 428> 15 520 5 100 e plea 3 gy Jeliil Lla
a sl il K200 (e Adalial) Liall Cipian .+ 5iagili 532 age Jsb e
el Lals
1A Aalaall "W g dbuus gyl Jgdad) s o cilaliiond) 4468 Coa

z3sall aliaial —Alalall Al (aliaicl

100 x U %

Ualall Al aliaial

PO tgd) et gy Qali) LB
om o=l e sad) S ALE paal (18) byl 3 da Ll caed)
1000-100) 55 ) Galiiaadl (o do 1 Ll el cpagouell S
sl & pumndl ( Vse (Lo 2 Cpmgpued) 2 gim 0e de 0.6 pe (U [abe s S
230 a5 Jsh o paliaia¥) ad e s 7.4 Siaspuell ad)lls lawsdll o

117



(2) asall (7) slaoll dgiilyall dlpoll
2015 sl Llaiaoll dslong Joudl 5gad

Claw @) ey Jolan o T dalall dimll Cipoas (@8 10 g0 e jiagls
lad 2] Aoleall Calexid LAl SN mala Jaxisly Galiived) 2Ll (50
3 5l (a8l b o 3ll) e

sl Galiaia¥] 5413

100 x =3 5 yull b 30ad %
Aalall Lisell aliaieV] 36053 e

SO Ry

(5) byl U &Lkl s el el Ll sadd) S ALE s
ae defarde (5 ¢4 32 <1) 35 paliind) e de 0.4 Ll Liecaialls 55l
22w 8—hydroxy quinoline Ja 0.4 e ( ¥5e 0.02 jsuaall 3 j6lS e o 0.4
Bha da)r die @y 10 saal addll e (%98 JSBYL paadll) (Vs 0.05
L6 8 NS L e gils 562 ase ok Glo pabaia) (ud callae lSa b 385l
S (EDTA) @il ada el opad) Al ) Giodd oaaall gl L
Gl lghadll s Ao Liall L) Cjan A5Ral) (ajal lgaat 22 kIl o503 gaall
coaldiall ddl) Uil LaSh

Y Abslaall Wy jeanall s Ly e (aliived) 26 Cua

100 x{ el  pebai) } 1=k ) 3L %
izl Al abaie) sl 8

PAARAN) Bedl) (uld
Syl Gaalag Al e do 1 LA cviamy Al (14) dak cal
e o 200 clinasil e s Jsbae dal o fpbesySe (1000-250) S
Potassium Sanall asuuslisll il %1 Jolae e o 15 6.6 Acadls Allaj
o e 2 Canal 3283 20 524l 5 50 5a Aayy e kil geas Ferricyanide
Aepu dall (Ol 2 dlee cisaly (TCA) cllall fads agls D %1
slo Ja 2.5 ad) Caaaly mihl) (e Jo 2.5 30 @5l 10 sad 328y [5,50 2000
700 stk ase Jsh olo (abeaiall b elassall 3,508 %0.1 e Ja 15 yhie

118



(2) asall (7) slaoll dgiilyall dlpoll
2015 sl Llaiaoll dslong Joudl 5gad

coalliual e ‘ﬁm

Addliallg ziladl)

tadaal) daial) sl Jlasl) ¢ giaal)

2 90 Aoy el Galiiad) ssidl Sl cli€a e (1 cJsaall) cpn
L o) Lagd 3 Enteromorpha sp skl e 3:1 dcwy JelYL gl
o~ sl e %1.35 %19.7 5 %56.4 cialy oisslly @l <y SN el S
Ge 23l Sl i) die (20) 4de Jias W 4 lae cilS b Sall oda o
~18.3) 5 %(52-47.3) adll canslis 3 sl sl Ulva faciata pasy) (sl
~13.7) 5 %(53.1-40.9) L S, A e %(2.65-1)5 %(21.8
i) (e Ailiie Gl 3 labll anes 32 il e %(11.8 ~6.8) 5 %(18.9
E.prolifera AsLl) ;e Galiiud ssial S8l ae Lia) & jlie gl cuels ollis
%1.04 521.9 5 52.8 ;s lls cli Sy sareiall el Sl 3 culs 3 Slall oLl
) ladall e aaid) S padlatal vie (19) aa cps B ¢(11) ) e
%14.7 <l Sl %88.7 caaly i il & s o Codium tementosum
(s A LSl A b dealal) i) ey il e LA 08 Ly
G Ll (1 eJpanll) gy GadlAi) 4 sy sl 3y calalall g5 ) i L)
ol e %16.8 cialy 3 auhall a8 Glalal) (e Galiie) sl Sl Jalal)
aanial) Sl padlai sie (16)4de doas Laa ol Aaiiil) oda cuelay cilaldl o5
ale Joas Lae Jil Ll Y1 %10.3 Jalall i culs Y Elclathrata (sl
cilss %17.4 <uls Y E.prolifera cdabll o 2aaidl Sl padasd xie (9)
Bha Ay galiiudl Gracilaria birdiae ) Qlabll (e %6.5 dualsll s
g5 ) Qllaball e aaxiall HSull dealal) ds (s 8 cund) (a5 ¢(12) 2850
DLl anhy Gl )W (gina ) ALYl (AN Bl dasy ladall
Al Qg lalls skl

119



(2) asall (7) slaoll dgiilyall dlpoll
2015 sl Llaiaoll dslong Joudl 5gad

Enteromorpha skl (e (aliivdl saidl Sl SLaSl cu il 1(1) Jgaa

.Sp
% il gsall
56.4 PRGN |
19.7 Gl )
1.3 Onig )
16.8 Qalall 4o

tAslat g gl gdad) s

Clabll e pemsall CpSdl asadl S alled (1 (JSall) maas
1.5 <1 <0.5) 58I spmnally Ahs g pnell jsdall =8 & Enteromorpha sp.
A el caaly 3 5 gl sal 3y caalay) o8 SO Adlad o cpedsl 3 ofaile (2.5 <2
5anSY) alae (e QB dsadl) sda ey Jo fprle 2556 5 xe %59.86 xS
%81.36al; 3 BHT eliall

Ulvan  yaaY) (labll e cplall sl Sl adiann) vie (15) aa
3 Al s Huedl Hsdall € A LG, G Sl (sae gn Aok Al a5y pertusa
Csinall Cjlie 585 %19.5 S Gsina s Ja farke 2 36 i %47 =S A
oo Lan o ofe Al g ned) Dsiall o Al a8 oSl sl Sl )
il 255w s CU? JFe™ Leli

Fe*? + H,0, > Fe™ + OH + OH

D S Gob o A Sl aaeidl S U saladl Al
sl 8 aae Jall 5 dsaead) @l e LLHYE DA (e 6 o 5 )2¢])
G i paa @liplly OH aalae agas of (21) Qi xSl 2 (29) alis s jugl
5T LS a8l a @ ginall Lagads don 0] 5in S 5 dlled 4l sasial S
32u] slaeS \giaa (e & soall Aail] e aaall Lgd b <)) A gens of (25) €lld
V) Qs e palitiad) @€l saeid) Sl 2 S A o (4) a0 B

120



(2) asall (7) slaoll dgiilyall dlpoll
2015 sl Llaiaoll dslong Joudl 5gad

S A Jafale g Se 500 3£ 5 vie %11.8 <& Caulerpa sertularioides
%38.15 culs Litchi  jalll 1Sl (o (aliiudl sawiall HSull Ll 5 a3l
2aaiall Sl Jofarle 3.2 36 5 die %64.03 caly Wiy o farke 2 3 5 i

(2) Sl G Galii

100

80
9 60
SRR

20 L W BHT

0

0.5 1 1.5 2
[ gida 38 Al

s Enteromorpha sp skl e Jgjmal) cupSall aaiall Sl Allad 1 (1)Jecd)
b Hugll Hsdall =aS

o 48 DA e a5 uell i S 8 cosal) saaaadl S Al Las

pelae o oelgial Cune Hodall sl o 5S5 aie (UL g Assedll ualial) ciligl by

abiall gl a8 Alie 5,08 Lol ) elig ) o€ SIS malag oS 5 yuelly il <)
((10) Ziaeal

PO gl et g Qali®)
Glalll e galiieadl cp€all aaadl Sl ALE (2 (JSal) muas
aahde Sl sypcasally HyOp pagymddl aus g yn a8y Enferomorph sp
5 22.35) =mdll s by 3 e fal2s S (1000 <750 <500 250 <100)
A o ) bl s sl e %(59.615 53.18 5 39.74 5 31,21
Galic clllall aals (i 446 o i cilll o8 cuils o 56 gl 5ol 3 a5 aliay]

121



(2) asall (7) slaoll dgiilyall dlpoll
2015 sl Llaiaoll dslong Joudl 5gad

5 7322 5 67535 62.44 5 40.11) <l 3 cuagued ass,l acid

Ll e %(82.67
250 500 750

al) £ 3 S 38 20

Wi S
B Galic acid

100 1000

i Enteromorpha sp lalall (e Jgimall CpaSall aaiall Sl LG 1(2) sl

cOmg gl 2 gy (aluEl

Do oSl aamiall S Aadlai) vie (26) g Alsie Aagl) o3 Sielag

A ve %61.56 (el A <l Y Sargassum tenerrimum ) skl

[eesSa 20 5 5l die LA (asls %45 apaa cuilss e [ale 58 1000

ad) lahll e Galiiidl cpsdl sadl Sl AW e J8 cnls Law oJa

O (13)ais 385 xie %77.22 paidll A cilS Y Caulerpa racemosa

ol Qi 6 A il 8 dege (amgpiell sy (alidl LG GDll
A2 Ao g dlen L5 oasmy (sl aa g pull (gl

122



(2) asall (7) slaoll dgiilyall dlpoll
2015 sl Llaiaoll dslong Joudl 5gad

gkl ol By

Enteromorpha sp ladall il aaaaaddl Sl A L6 (3 ¢ JSall) oo
dSi calyy)l A jeaaall el by e ofaike (5 ¢4 3 2 1) 31 uaall
Ll 346 e Q8 calsy dofairke 5 50 i) die %51.19 caly 5 5 5l 5l 3y aal
Leo 8 Zagul) cuiléy awin ¢ ) i %98.72 Ll A caly 3 EDTA ol
o anall Gyl saxial) Sl 5auSB saliadl Adladll du)n 8 (30) 4le Jeas
2.1 3l vie %74.5 jenaal) oY Ll i culy 3 Ramulus mori Clie)
Ol b AL opad die (12)ade doas laa lof dajl) B calS a8 afpile
Ll (inae el (e %3103 caly 3 capSall aaiall Sl jsnaall

120
100
80
‘3&: 60 Wil S
EDTA
40
) I I
,
1 2 3 4 5
Ja [ ala S 5

Se Enteromorpha sp skl e Jgjaall GpaSall daaiall Sl AL 1(3)Jedd)

svall el L)

Oo Sl aaniall Sl jpanall (s da ) ALE il vie (24) aa Sl
Lol sl %95.52 5 defarke 10 32 Al xie %48.61 <y 3 Cuttlebone

123



(2) asall (7) slaoll dgiilyall dlpoll
2015 sl Llaiaoll dslong Joudl 5gad

alial) gl o) & Sl aaaidl S 58 adiad aui 3l xie EDTA
Aila) olaad) sl el g leaias OH mualae (e Whsine o daedl)
L Da e syl am Ule Wlts el Sl iy galae Sle selsial
G Al jealial) @il Ly o Adle Alie O diad) juabiall @il
shadll Allad Aliy o JUlly obeally Cpmspued) 2l gpm O deldl) G50 Jeas
(23) das g ynell Hsda ey o
:A)AY) 5 gal

Enteromorpha skl (e pSd) aaaidl Sl L6 (4 (JS3l) man
oasla me Aladl Fe™ jpaaall sl ) Fe™ claaall cligl sl e sp
g 3 defalgs e (1000 <750 <500 250) Sl spmnally ol sy
3o dsb e eladly sl e (1,436 <1131 0.685 0.264) ablaie)
G BN ofs el Bl aa)) B palanal) of JSall e LAl uesls 700
shel b ySu) aaa o ) e Badl LAY Aedl e ed (alaia!
8 CilS e & defales e 1000 S0 xie 1,756 s aliaial (e
i 3 i) die s 1,436 adlsy i copSall axenal) Sl JIa)

saxiall Sl A5 sl tasg 3 (13) 4l Jeas W & lae il gl
vabai¥) e culs Caulerpa racemosa i) Qlabll (e joasall CySall
(1.921-0.318) 5 Jofabes S (1000-100) 38150 jegls (1.624-0.243)
ety SSLA e @l ) S Gaals A3kl Al e sils

124



\
(2) 33211 (7) alyoll dyilyall dloll
2015 Al Glanimell dyloay Joaull Sgasd
J
2
1.8
1.6 [
14 |
1.2 [
1 I [
[ |
0.8 | [ o
S 0.6 ] [ Ascorbic acid
™~ 04 ] - -
““H W B B
O,
250 500 750
[ o) 2 58 SuS A

Enteromorpha lalall (s Jgjaall CpSall daatiall Sl AN5AY) 3540 2(4) Jeid)
sp.

o bl s g nedl aslae dae o xSl J15aY) 58 s

GOV S @) osll) &S s cpngona B leaie DA e laaal) gal sl

e o) s ANFAY) 5l 3l b cand) ofs ANFAY) sl 52 Ao AN juadl)

s ) el st sl Hsiall ae delin of oS (g3 oS 5 jugl) aalae e 35S0
A(31) Jeliall Al elel & ay il S

bad)

1. Amorim, R. C.; Rodrigues, J. A.; Holanda, M. L.; Mouréo, P. A.
and Benevides N. M. (2011). Anticoagulant properties of a crude
sulfated polysaccharide from the red marine alga Halymenia
floresia (Clemente) C. Agardh. Acta Scien Biol Scien.; 33(3): 255-
261.

2. Barwinvino, A. (2010). Bioactive compounds from cephalopod
mollusk: Isolation, characterization and in vitro antioxidant activity

125



dail yall dlaoll
Glazimll dslons Joull Sgnal

(2) as2d1 (7) alaell
2015 sl

10.

11.

of glycosa= minoglycans from cuttlefish Sepia brevimana
Steenstrup, 1875 and its cardioprotective effect on isoproterenol-
induced myocardial infarction in male wistar rats. Ph. D. Thesis,
Annamala University. pp. 1-230.

Bradford, M. M. (1976). A. rapid and sensitive method for the
quantitation of microgram quantities of protein utilizing the
principle of protein-dye binding. Anaytical Biochemistry., 72: 248-
254,

Costa, L. S,; Fiddlis, G. P.; Cordeiro, S. L.; Oliveira, R. M.; Sabry,
D.A.and Camara, R. B.(2010). Biological activities of sulfated
polysaccharides from tropical seaweeds Biomed Pharmacother;
64:21-8.

Decker, E. A. and Welch, B. (1990). Role of frritin as a lipid
oxidation catalyst in muscle food. J. Agric. Food Chem.

Dodgson, K.S. and Price, R. G. (1962). A note on the determination
of the ester sulfate content of sulfated polysaccharides. Biochem. J,,
84: 106-110.

Dubois, M.; Gillis, K. A.; Hamilton, J. K.; Rebers, P. A. and Smith,
F. (1956). Colorimetric method for determination of sugars and
related substances. Analytical Chemistry., 28: 350-356.

Jirge, S. S. and Chaudhari, Y.S. (2010). The Ultimate Source of
Bioactives and drug Metabolites, International Journal of Research
in Ayurveda and Pharmacy, 1(1), 55-62.

Lei, G. and Yu, C.(2010). Optimization of Ultrasonic-assisted
Extraction of Polysaccharides from Enteromorpha prolifera by
Response Surface Methodology. Afr. J. Food Sci. Technol.,16: 117-
121.

Li ,B.; Liu, S.; Xing, R.; Li, K.; Li, R.; Qina, Y.; Wanga, X.; Weia,
Z. and Li, P. (2013). Degradation of sulphated polysaccharides
from Enteromorpha prolifera and their antioxidant activities.
Carbohydrate Polymers 92: 1991 1996.

Li, H.; Mao, W.; Zhang, X.; Qi, X.; Chen, Y. and Chen, Y. (2011).
Structural characterization of an anticoagulant- active sulfated

126



dail yall dlaoll
Glazimll dslons Joull Sgnal

(2) as2d1 (7) alaell
2015 sl

12.

13.

14.

15.

16.

17.

18.

19.

polysaccharide isolated from green alga Monostroma latissimum.
Carbohydr Polym., 85:394- 400.

Maciel, J. S.; Chaves, L. S.; Souza, B. W.; Teixeira, D. |.; Freitas,
A. L. and Feitosa, P. A. (2008). Structural characterization of cold
extracted fraction of soluble sulfated polysaccharide from red
seaweed Gracilaria birdiae. Carbohydrate Polymers.,71: 559-565.
Mahendran, S. and Saravanan, S. (2013). Purification and In Vitro
Antioxidant Activity Of Polysaccharide Isolated From Green
Seaweed Caulerpa Racemosa. Int. J. Pharm. Bio. Sci., 4(4): (B)
1214 - 1227.

Oyaizu, M. (1986). Studies on Products of browning reaction: Ant
oxidative activities of Products of browning reaction prepared from
glucosamine. Japans J. Nut., 44: 307-315.

Qi, H.; Zhang, Q.; Zhao, T.; Chen, R.; Zhang, H.; Niu, X.and Li, Z.
(2005).Antioxidant activity of different sulfate content derivatives
of polysaccharide extracted from Ulva pertusa (Chlorophyta) in
vitro. Int. J. Biol. Macromol., 37: 195-199.

Qi, X.; Mao W.; Gaob, Y.; Chen, Y.; Zhao, C.; Li, N.; Wang, C,;
Yan, M.; Lina, C. and Shana, J. (2012). Chemical characteristic of
an anticoagulant- active sulfated polysaccharide from
Enteromorpha clathrata. J. Carbohydrate Poly., 90: 1804 1810.
Ren, J.; Zhao, M.; Shi, J.; Wang, J.; Jiang, Y. and Cui, C. (2008).
Purification and identification of antioxidant peptides from grass
carp muscle hydrolysates by consecutive chromatography and
electrospray ionization-mass spectrometry. Food Chemistry., 108:
727-736.

Ruch, R. J.; Cheng., S. J. and Klainig, J. E. (1989). Prevention of
cytotoxicity and inhibition of intracellular, communication by
antioxidant catechins isolated from Chinese green tea. Carcinogen.,
10: 1003-1008.

Seedevi, P.; Sudharsan, S.; Kumar, V. S.; Srinivasan, A,
Varamani, S. and Shanmugam, A. (2013). Isolation and
characterization of sulphated polysaccharides from Codium

127



dail yall dlaoll
Glazimll dslons Joull Sgnal

(2) as2d1 (7) alaell
2015 sl

20.

21.

22.

23.

24,

25.

26.

27.

tomentosum (J. Stackhouse, 1797) collected from southeast coast of
India. Adv. Appl. Sci. Res., 4(5): 72-77.

Siddhanta, A. K.; Goswami, B. K.; Ramavat, K. H. and Mody, O.
P. (2001). Water soluble polysaccharides of marine algal species of
Ulva (Ulvales, Chlorophyta) of Indian waters. Indian Journal of
Marine Sciences., 30: 166-172.

Souza, M. C.; Marques, C. T.; Dore, C. M.; Silva, F. R.; Rocha, H.
A. and Leite, E. L. (2007). Antioxidant activities of sulfated
polysaccharides from brown and red seaweeds. Journal of Applied
Phycology., 19: 153-160.

Stein, J. R. (1973). Hand book of phycological methods. Cambridge
Univ. Press., Cambridge., UK.

Subhapradha, N.; Ramasamy, P.; Sudharsan, S.; Seedevi, P,
Moovendhan, M.; Srinivasan, A.; Vairamani, S. and Shanmugam,
A. (2013). Preparation of phosphorylated chitosan from gladius of
the squid Sepioteuthis lessoniana (Lesson, 1830) and its in vitro
antioxidant activity. Bioact. Carbohydr. Diet. Fib., 1:148-155.
Subhapradha, N.; Ramasamy, P.; Seedevil, P.; Shanmugaml, V.;
Srinivasan, A. and Shanmugam, A. (2014). Extraction,
characterization and its antioxidant efficacy of polysaccharides
from Sepia aculeata (Orbigny, 1848) cuttlebone. Afr. J. Biotechnol.,
13(1): 138-144.

Sun, L.; Wang, C.; Shi, Q. and Ma, C. (2009).Preparation of
different molecular weight polysaccharides from Porphyridium
cruentum and their antioxidant activities. Int. J. Biol. Macromol.,
45: 42-47.

Vijayabaskar, P. and Vaseela, N. (2012). In vitro antioxidant
properties of sulfated polysaccharide from brown marine algae
Sargassum tenerrimum Asian Pacific J. Trop. Dis., 890- 896.
Vijayabaskar, P. and Shiyamala,V. (2012). Antioxidant properties
of seaweed polyphenol from Turbinaria ornate (Turner). Asian Pac
J. Trop Biomed., 2(Supp! 1): 90-98.

128



dail yall dlaoll
Glazimll dslons Joull Sgnal

(2) as2d1 (7) alaell
2015 sl

28.

29.

30.

31.

Weidman, V. E.; Wane, P. R. and Tainor, F. R. (1984). A new
technique for abtaining axinic cultures of algae. Can. J. Bot., 42
958-959.

Xing, R.G,; Liu, S;; Yu, H. H; Guo, Z. Y.; Li, Z.and Li, P. C.
(2005). Preparation of high-molecular weight and high-sulfate
content chitosans and their potential antioxidant activity in vitro.
Carb Pol., 61: 148-54.

Zhang, H. J.; Mao, W. J,; Fang, F.; Li, H. Y.; Sun, H. H.; Chen,
Y.and Qi, X. H. (2008).Chemical characteristics and anticoagulant
activities of a sulfated polysaccharide and its fragments from
Monostroma latissimum. Carbohydrate Polymers, 71 (3): 428-434.
Zhang, Z.; Wang, F.; Wang, X.; Liu, X.; Hou, Y. and Zhang, Q.
(2010). Extraction of the polysaccharides from five algae and their
potential antioxidant activity in vitro. Carbohydrate Polymers,
82(1): 118-121.

129



