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Fig 1) Sampling area of the Sargasum boveanum algae along the coastline, between the Sadaf and Naftkesh parks
from Bushehr at full tide
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Fig 2) Extraction steps of Sargasum boveanum algae oil by n-Hexane solvent. A sample of brown algae Sargassum
boveanum collected from the Coasts of Bushehr ﬂqA); Grinding and homogenization of the algae SB); Extraction by
n-Hexane solvent (C); Oil samples collected from the algae (D). (Image: author
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Sargasum boveanum algae from the Bushehr coasts
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Fig 4) A GC-FID chromatogram related to the fatty acids profile in the Sargasum boveanum algae from the Bushehr coasts

Jobe oslas 55 0,8 e glaais 5 el
Sedal Cowsay pail g p el ol Sdr 0 3508

(VW dsdr) os s Jolsm

wlesd OLS 5

S 50 sy Sk GC-MS LT fol> mls
Shele laes S 5 sled lajltle b gl

At Sl o sils g p el S on s AS=d gle )las )3 0dd plulid pled SLS 5 (Fd g

GC-MS 3ti bl

SEENT sl et S5 g o)
YY) C;H15NOg 1-Nitro-1-deoxy-d-glycero-l-mannoheptitol \
VA Ce¢H 1056 d-Gulopyranose Y
YYF Ce¢HgN,Og | Isosorbide Dinitrate Al
TY CpH20qn Sucrose ¥
Y'Y CppH»0n .alpha.-D-Glucopyranoside, .alpha.-D-glucopyranosyl 0
oy CsH»Os Xylitol 5
YVe C13sH 1505 2-0O-Benzyl-.alpha.-d-glucose \
e CuHsO .psi.,.psi.-Carotene 3,4-didehydro-1,2-dihydro-1-methoxy- A
YAY CuH19oN4O3 | 2-[(BH-Benzoimidazol-5-ylimino)-methyl]-4-nitro-phenol 4
Y40 Ci19H 2 NO, | 3,4-Dihydroisoquinoline, 1-[1-phenethyl]-6,7-dimethoxy- Ve
\ied Ci7H1sFN, Pyrido[3,4-b]indole, 1,2,3,4-tetrahydro-1-(3-fluorophenyl)- "
YA Ci1sH11 N3 O3 | trans-4-(2-(5-Nitro-2-furyl)vinyl)-2-quinolinamine 'Y
Y50 Ci1sH1s N3O | 6-[(4-Ethoxybenzylidene)amino]benzimidazole Y
YA C1HwNsO ﬁg//lr_azolo[sA-b]pyridin-3(2H)-one, 6-tert-butyl-4-methyl-2-phe- ™
YaA C19H2N,O | beta.-Hydroxyquebrachamine 0
AR C30H 40, Ergosta-5,22-dien-3-ol, acetate, (3.beta.,22E)- \#
V4 C1sH17NO, 1-[5-Hydroxy-2-methyl-1-(p-tolyl)-3-indolyl]ethanone WV
VoYY CeHoOs Docosahexaenoic acid, 1,2,3-propanetriyl ester A
. CuHwuN4S ideH(I)D[iéi‘T_igﬁF]Sib%r?},e%—etetrahydro—6—methylbenzo[b]pyrim— V4
YYA C12H1sN4+O, | Heptano[a]purin-2,6-dione, 1,3-dimethyl- e
YAY C14H 190N 4OS | Benzo[1,2,5]oxadiazole, 5-(1H-benzoimidazol-2-ylsulfanylmethyl)- A
Tor CauHs5O0: Stigmasta-5,22-dien-3-ol, acetate, (3.beta.)- Yy
\or CsHisN3 1H-Imidazole-4-ethanamine, N,N,2-trimethyl- v
roy CnuHuN;O, %yertrr%llﬁ[s,zl-c]quinolin-1,3(2H)-dione, 2-[2-(dibutylamino)ethyl]-4- e
V¥ CsH1205 .alpha.-d-Lyxofuranoside, methyl Yo

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.2.134
https://ismj.bpums.ac.ir/article-1-1443-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-27 ]

[ DOI: 10.52547/ismj.24.2.134 ]

VFee 5 95055 /Y U\.«...'Z/r;\-q—‘r;&-wgdl.ﬂ

s b /Y

s adlls 53 OLKea 5 (Marsham) ol le
L (o3 $/FF-R) g (6lyime 3 Sslize 3lie
S s (VY)W ged edalie Sl €5 VY s o
Ol L 5 BUrtin) o5, wlin asdlas
Oon Solis |y Glosg ol LS 55
2O sl s (S O35 Aoy 10-0
Sl sdaze baa S 5 @Bl el
solie olie lls e bl NMKJL,;
(b S 55 5 Ol ys BVl il e
J S i Dy (s3ieie 3slpe 3 Sl 15
S s3lueslal slats, (FF) (6 Sw 50 Joad
S s bl (FF) IUT Ll,s 5 (Y0)
Sl s e o3 by sl (5
Gk O gl e S s IS e
S OIS 015 o <1 Som oty o) s 8
N game o slodss 2500 5 Guse e ol
SL) 5 Coee Lo (YY) 5 eslital 1A
oo 2 Sl by LS S S8
LS e o3 sl Gl 5 gSlSt gla s
M@Ewduwdﬂlﬁgﬁgﬁflw\
s s IS ey 8 O el Wy b
bapls il alad s 5 Tl e S8
Lol G me 45 ol 0l Tla b, o 5 lad 550
b WOl e sdlow il axdls edl w158 Ll e
0L S Lzes (EAA) (65,0 ael gladanl 31 28
b 5 Gty s LOT 51 g 4 536 0L
2 WS ladss Sl pesdle sl
Olgoa Ll adls (18 WOT (S5 50558 cadla
Shedd plubs o Seds sladzy posdle (Je

12 phycobiliproteins
13 phlorotannins

wed b S 5 a4 P e (DS 5 50k
3 Failhasliy s LSS ae (S
D e P LR T L P
oo e S5 adeey pm aten b S 92
(Fda3bdnsSt  Josl (s pS sl OLS 5 s>
Bged 3 38 G5 5 S (o (s

A3, odalia SJUT 5, e

Oz (S5 5 Sdabe slao Ll
L ol 53 oule oy Ol Lol 4 a5 LLos
M e ool Dl Jedly das e 1) ey
Ol 53 a5 Llad o ol 3 a4 50 slacd sl
Sl s 5 e ol o sladass j3 50>
Jd slacdple cpl wle ol S abos
1S o R FY- 9y W] CIAR LS LE St g

AY0) Llos ad sl | (5 ket o
b g S 5l o o AS 5 oS sl
A s mle (F el ol S il
e (WY 5 Y8 cl aslie LB Jsene Sla s
GV an Sl L lagSs s sbls ol
ot o 53 (YA) Al o ALS mlis &
b 1y Jlbian s SLS 5 015 e (0T sladsy
(YQ) ol Ol () g die 5 Sloys ol i (gl ls oS
paelile Sl pb 85 5 Olsee (558 aallls s
eSS 03y s VORI el
03 5ls deyd V=YV anls s @Lﬁ s S
o33l 53 uemen 5 (Tr) (Berna) U, ooldlas
() OL,an 5 (Cernd) U S asdlas L3 ol Ol

.W\J )\J.; (;g.«;?- Q)_} Jwﬁ)b \‘V—())

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.2.134
https://ismj.bpums.ac.ir/article-1-1443-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-27 ]

[ DOI: 10.52547/ismj.24.2.134 ]

\YY/ ,‘_}Jéj_}# ’;_}wb’JL‘« &J, &})L: -1 Oleo g

O 5 Akl

G bl slgnig onl 3l s 55 5 bl Gylan
Sl ol oD (FY) sl 0is S - e 50 i
wlie ol gds Jolee el el
o3 rd s 3 Gosydies dual Sladeul I 3 sliss
& 5os 2 wonl Sladend s VL Do 51 5 3
Coesl 4 ey Lo oy b (Sospd
KB 5 di)l e pl (o500 anal sladed

il e alie Sldlas Lo b acylis
paelSle Sl ) 2 3550 Dlalllae b aslie s
wonl Aol 31 (slalamSo BB s o2l anlllas ol s
R3lie b o 5w S (55 000 5 0 (S50
OF 31 e Lin g Ao ys VW/YE/NFY 5 YEEYON
Seb5lS 5 el Sl il (sladd &) by 0
s ol Gladnl L b alis 3 o5 g Ao
3 5 5fsn OAd wle S 033y by e
el (89 355 o a8 S S (S i sl 3
«(Raja & Jarowski) s = 5 b=l slaasl
ooy 53 OByt 5 Lol o o35t (nd (SIS e
L pelS 5 5 J g pdS Olsn 53 DU g il
At O 4 g Lol (FA) o5
sl LB et ol Sl 53 05 sl
Ol 3 o e S Ol Sl 4 Ol oS
S il el 5 5 g g S il
ol 58S adlas LT s 1y i o rie
5 o b Jil oo ol slagts
CrealS 3508 (FA) Wloss wtles pedS 51 O3S
Lol 5,10 bl gl (ool ool et (Sl sl s
GRS ) s gl 1o 41 e DT D52 508
S P s Slhe Sy b b ed sl 3
o 02 00) 335 0 SO K> ol
(s okl Olse 4 S (S 0 s

51 eds las Glu-Asp-Arg-Leu-Lys-Pro
Gy 55 S5 st Il slls Ulvasp.
(F) clos gy s

DLl aal Gladeal 5 (0855, 3l 5s 535 Cdh
sbgslen Sl Fp BLILE b sy sedtes
5 Oyl Cudl (S s L L (el
o Al 35S L S50 - B lags e
() b o ol yasine

S5 el 3ok 53 2o Sl 5l eslinl
e 0 S L s il Bl Sl axa g
2w oS (S ook 4 la)sis
Sosre weal St 5 0S5, YU Sl
(EF=F1) ol 3 28w ) ol sl
GlaaSe LB slie gl Sdr cpl o) asdllae s
Sl g 35 51551 (655 il (Sladen pleS
Sladllae zb b (deoys TAN 3305) (5,0 dusl
(1) (aoys YV/TY) OLSea 5 (Kumar) bss
Sl adlllas b el ol o dleay s Cillas
wal glade gyozme b OIS 5 (Ishakani)
andlas 53 hor a3 g aslie LB Ao s Y (555 5
sdalive Ol gio 5 5 5 55 5 (G500 4el (el L0
s (Galland-Irmouli)  J s ,FaJE (F0) 1 K
OFsn S dmdl Ol st adles o 0L
Gho Froosde g Joa ol S
S5 5 2V kS Sl a0l (6)5,0 aul sladd
G Goare wpl kel Olasie 5 dies
(F7) 5l Calid g 5 & 50 055 SlagySio
Sl 55 oss wol skl Sl pgm !
Uge poby prlle Sl Sl o
oot 5 Loal Gladeul ool Gl dis ol op S0l

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.2.134
https://ismj.bpums.ac.ir/article-1-1443-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-27 ]

[ DOI: 10.52547/ismj.24.2.134 ]

VFee 5 95055 /Y U\.«...'Z/r;\-q—‘g;%db

y}:a'-g..k/\fo

Sgline SKuSG b il J g 5 Ghle 5y S
SLS 5 bt 4 g L P sy dale
wars b o cans bl Sl Gl Sl
o Sl (ss o aal Gladeal dan [yl 5 L
palSl Sl 53 508 2 5 ol el glade
U by Sl 5l odd oslmer poilbios
S ol p iy e wadene ol as cuils sl
Sl e wnal sladeul 5 S Sl e g

AL S
@adaze Sl 8 ghils (g5 5 e D e Do dad]
Shed  Glsme xS il e Slsmge o
aslie BB e Jsome il b Glosgd lasil
LS 5 s a8 a5 51 OT bl (00 50F) Cos
4 a5 L07) Ll e gl Sl Jrdlns
Lo o bl LOT OLa 5 o slaasly
() s (Kix 059 Aoy 0-)) (8290
Js OLes 5 (Herbreteau) o, e iomen
SIS Aosn ¥l aeS 1 bl pb o (sl
plole Sdzs Sl oz Ol OV) sl
035 o3 VIEYE 07 55 ol aslllas 55 ol s
s Ol (6,505 alie Sllllas s S pnd 5
o 2o e Ghle 53 e slS sl S s 1
2 el Sl 53 06 oz polie Llesls 13
ool bt S s (JasWIr) sl s
Sy (OA) S O3y dons VPP (Al
<& 55 «(Rohani-Ghadikolaei) — SGs6
(08) 5 055 Mosa ¥ s o shec] o sl L
p S b p eSOl 45 55 (Perumal) Jlss
5l g (mman L S 5518 (Pr) Ao s V/P
poelole 65 55 1, o lyee (Susanto)

3y ailain Sl ot sSClow o pilSle 5 (50050

Osee Gk nl 3 5 ol LI 1y S5l 3 5 e 25
Lok Jo8 (g3l san 5 kb, ¢ ole slge B as
St (ldlas ulad  .0)) Ll o S
Ll o =5 8 edalive be andllas 3JUT 5 S — o5,
L2l Oy 5 OLS) 55 panndlS 5 g (5 2
5 (Abdul Razak) &l Jlas asdlas WLl 5 .(OY)
O ot Cacdpbe Sle iy S ODKn
S Sl 518 5 b s b 0556
(s (slst g1 glacdle s 1 e
Sl 5o swsl pr o8 S s Clasls
ool 4 ar s L0 Lled e el ae 5 oo
53 0133 B Ol (3 51 5 il Al ol i 5o
300 53 Of Sl eslizad b Ol5 o candlas 3,50 Sl

0 g Aol sl ol e Sl S oloil LG
5 Sl Gosro e sl Al pizes
IB slans s 50 Gl adlas 5 denl Sl S
Sl iy sl olantl st w1y Jss
ool 31 s3b5 i ael del 53 ol (2o
55 «Fleurence) iy ke bps o ol |y ansl
LgLﬁgﬁflq-J;\)a\;ﬁJ,\.:.ﬂl);w\ C)’“’“")"“‘jm‘
0F) 5505 Ols e ys ¥ U YY o3 gdmes 5 (slosgd
VoA sl (gl 3 ol ¢ semme - adlas o
5 et Sldlas L5 LA ol | L
oz Sl palSole Sl e gba S ) 2
(YY) 0Les 5 (Alwaleed) 1J 1 Sldlas
(FF) OLan 5 JlesS 5 (F0) OLSan 5 Syl
YAAA QEVY 1 aiel doedl 53 opl pslie 5 S oS
B RGN PN L35 s] Cewsas doys YVAY
OLen 5 (Devi) s adlas Wlul
A s o Ll 6 ol S

B8 S s o el DS 58S osba S e

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.2.134
https://ismj.bpums.ac.ir/article-1-1443-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-27 ]

[ DOI: 10.52547/ismj.24.2.134 ]

\¥#/ ,‘_}Jéj_}# ’;_}wb’JL‘« &J, &})L: -1 Oleo g

O 5 Akl

Okl WA el S S o U
Gl oz gladend Olpe ls Ol 1, (Ce-Can)
Oljes op i i3 g gLl 2 o sladend 51
ot 25 (C160) dod Sxolly & by yo oo e
Ll Sz o (C:0) ol S35 518 e s O
LB slie s «(Cro) doud Kbl 5 (Crao)
T s e SSUS hllan sy 5
Ghle sl Cilise gladi S 55 o slad!
53 Ol 5 (Silva) e . Lledys S ol il
thorr 31 sle g3 Sy Sbe o3 o ladead (o)
sl o el VY sl M ol L
Cie1 5 C1a:0 Cig:0 C16:0 < o sladenl L5 50
Lol andlas 5 .isls LS 1 slie p 2ie O S
el o sl Aoy gl aallls O s
el g pldlE o gladend S R
S 3 5F) s Lyls 1y Ol ot ol Senadly
o i O 5 (Chen) o ol asdlas
LUl s 1 sl S &5 Ll
6,8 BT Lwsls 18 oy 30 GC-MS
OLE 1) o el Yo slis 0558 o el L
@ Ghate candlas ol 53 O o Aol Ol e i s
L aS 35 Aoy YV/FY lide L (C16:0) <y ol
i 8 ol addlas o sl Szl Sl
by callas g s Lo YY/FY Ol L liis
Slais U (Ciga N-9) © o ladiwd e WO
Jlade U (Cra0) AV lude L (Cooia N-6) AA/QN
sl | Ao s ¥/AL i L (Cig2 N-6) 5 O/YY
gLil o gladl osed OIS B o
Jle gldl 8 G sladd 5 doys FANV
YY/YY (MUFA) 2855 L S Lo slaiad

143, vulgare
15S, fusiforme

FIPON) it O p_f 3 rﬁw VY/IVe 5 $8/0A
s el S el ol 68 53 5 (Ao)s VYV 4
St 035 05 2 p S e 0010 s S bl
LOT Ll bl iz s (3,158 (Ao 5 0 3 50>)
78 Ysamn 5 mly slo b Sl o6 Olse
s g 3 pslie cpl 5 S O35 Ao s Vo
e (FN) 35 (S e S Gbls ST )
Slie Oas 5 (Nelson) O ks asdllas ol
odd maz Hlgr 5 Olie 5o Sl ladisad o S
s ol 03 BY) el dlgs a4 sy Ol s
0L, 5 (Sanchez- Machado) sl — 2l
Al SRS g el des il L oS sl 0L
Ol e e Sl Lo Ad, Jead OLL U g
Joloe s @ ol (S xSl (o b
3 O7) ol S Al 5 J5e s s o
22l (0F) oBay ol Ll 5 Bl e
gble slaa S (Narayan) oLl asdlas ol
I e sl sl LB sb 4 (5 S
Ll o s Ghle LGS 4 s (%S
& atey B Sr o6 o olie (nl e sdle (PY)
— e Ol ((P0) e 5 s 0SS e e
b Sl Al o L33 5 (1 (P) sl
ol @l ey bl ek cul (Ses (07)
S e 53 o Ol ol iy Slallas
Comdse x5 by ot addlls oyl s oS L
s p S Juad 53 S5 5 s 2R
e o Slyee GRS G se 53 g U
Sl 033l S s |y s ol s L sl b

313 G ISy S

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.2.134
https://ismj.bpums.ac.ir/article-1-1443-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-27 ]

[ DOI: 10.52547/ismj.24.2.134 ]

VFee 5 95055 /Y U\.«...'Z/r;\-q—‘g;%db

y}:a'-g..k/\fv

wﬁg@)u S5 5 5 YA 5 VPA0 YFVA
5 (18:4n-3) (16:0) & x sladea M s sil S
Ly o3 VWAV 5 VY/VA YO Y sls L (18:1n-9)
orl s ssad S8 sdes O sl Ol se @
3 s el bl S s e
S5 pamen 5 pl5 2 G Sl e S
ol addlas wles padsinl S0 psalS ol
S el Sl 1 el Olge 0 SOI 3
(V) Ls gy Lo ys VXA 5 V0/F 0 YYF/0Y slie
sl sbSlr (i Sllles m5 L Gilas
Pl o el (Sl 15 3 glac]
ot abos Sl b aslis 3 6 2 (PUFA)
ol anlllae L baasily ) aglia (5Y) wzes o S
VG Olsen i S5l sl o seslS L Sl &6 505 oS
ol Szlly st 5 (SFA) gldl i sladd
J_.a_é 9 olilm.;) u.p\;— Ja_ilj& ‘J"":;A sl gL..tha.a
oS by A bl e 55 Sl (55l
3,108 5 gl 3 el o sladanl oS
Sldles sdas 9 j:}‘ axllae GL:J 4...\.4“\_3.‘! )\ V)
S el Olgen (2 45 3L 0155 on oLy 550
Lol Sl 4 by Oldlas pl 53 54 e
&;};ls:bih Olea b ol Sl L (Ci6:0)
e 5 2l mleo j iy SV Ll o il
B sl S5 slaclad sls dd Sl

Lgl.hrjﬂl_ib L Ju‘_,}'& 5 Sl &LLJ:SL'M o

16 S, pallidum

7S . horneri

18 5, siliquastrum
198, crassifolium

B85 Bl G5 e b or gladend 5 Ao
sl luis 5 6 Se3lul ds s Y8704 (PUFA)
o= gl o el Sl e il e o
52 Tl p el Sl 555 S e andllas 3 LA
(C16:0) A o o gladesl Gl co z donl Yo L
s (Cis2 n-6) «(Ciex n-7) «(Cig1 n-9)
ONA NV FAFE slis L sS4 «(Cooa N-6)
S opl 53Ol et 4. U3 Ao 3 YT 50/
Led Setedly 0 Lo o o Al Dl 0 20
O gl o Sladed dod £ seme iomen
adlas PUFA/SFA s 5 glils sl Sl
Lzl ol GV) SWINCUPTIRY) TRV TN
GA) cils cilas O, Kea 5 (Bakar) 8L aallas
(Khotimchenko) jSowas s> anlllas 5 pimen
bl Szally Gl addllas glaaily b Gille
el €58 Cda 53 3 gm pe o Aol 0 S

(FQ) 5 3JUT 5 50
S cda o gl O 5 ol s
515 s o leds sl slosgd 2l
pe el glasle 53 15 (g5sll oS sl
S 5l odas o ladal sl 15 aadlas
(16:0 18:1n-9 20:4n-6) o § T (slosd L3
sy (16:0 20:4n-6 20:5n-3) 5. Ol
L (‘)MK)L'J Slosgd S 5o LI o gladd
(R13) 3w Gblo 51 Mg s pslile &8
(16:0 5 20:4n-6 20:5n-3) o = sl
S8 53 5 XYY 50080 YR slie L e S
Sl (213) 2 e M Sl L
oolas ol (18:3n-3) 5 (20:4n-6) «(16:0) < =

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.2.134
https://ismj.bpums.ac.ir/article-1-1443-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-27 ]

[ DOI: 10.52547/ismj.24.2.134 ]

\FA/ ,o_yéj_y ’;_}wb’JL‘« &J, &})L: -1 Oleo g

O 5 Akl

o3 b o ladeal baslis 55 0 o o oS
ol sl N s S| e (V) e i
JoSe K Olpe 4 ey lawgte o lade
ol g oesdhe (VE) 338 e eslinal O3y alS
S w5y ey il oo bl S
Sl o g o s o s b o ladend 551>
Sadl ol ppzan (VW) Sl 0dis S sledlis
Sl gLl O S Vb el 4 oo ooz
ol osls el Ol (ol s (VA) J.Mbda
bim b il 5 oMo A 5o obps dec;
Seess sspe Cadl sl sesl plo plnil 5 13
ey ol by e Lde ews sl S o
Sl ol 5y Sl ealial 48 Ll 55 (53505
Cils ez 31 else S ol antle Sl
Sgdgde 5 L5 s Ol Ol & ot
@bl b 5 n0bey (Ol Ll ar Coanbse 3
Gl 558 cbauls LI W6 e 05y
b e cpl 5o 28 el (Sl gl 5
55 ol o alis (FA) ol L 3 5dms |
S Sl ol g ogad Sl e 5 Con Sl
o, S 5l L b (VU Ol 5 Lyl ol
S GlacnSs g s ClB e B ol
S5 3 sl (v4) Sl
o2l 3 dNVIVO adlles 45 (Urbano & Goiii)
Vil Loltisl 5 7L Lady s S a3
A bl 2o Sl ol e o 5o L)
Sl 3 35 g0 b a0l s bl sl
Ean e TG li sl bl

c‘uL:..o )}.144.: .(/\') b)‘) L;“o\.a\.f« Jl}c &\)E 9 6‘2.:3[;“)2

20 Cylindrotheca closterium
2l Ulva Lactuca

22 Porphyra tenera

2 Undaria pinnatifida

s UpaadS Kpdihe  (S5dsm OF e
Ao S 1y N EsSY ) gla el 34l
Cob B b el Sy Lyl e 5 L OV
oSl S s ilig Ll slas s
ol by pl a e oK cadlae 54
I SU AT mmen 5 Ao 23l Ol 5 ol
s eslinl ilea (b sl Ol o)
23,8 or olgni dnes sl bl O gV g 3
wajluﬁ@mjzéwlw\@j}&lé«;ﬁ
3 (Ca0) el K552 © o sladesl (Eou 5 50
S J s g et S il (Crr0) Al Sl
ol S5 18 el Szadly 5 g o alllas o
Aol St we 0T Sl 5 doys VINVA liis L
dooed Kbl o 5 Ao y3 VV/AASlis L (Crs0)
s g ldde ot gls (o, AT Slide b
S gl o e G adlllas > 5 S
WA ¢ gomes ez Lol Voslias O syl s
Gl o585 @ Glate el pluld oozl
T 51 a0l b dMCFA) Lo gz o 25 &
SSs 8 Loy o sladd < Js 5l e
sbadd 5l S (Cr0) ol bl 5 (Coi0) !
wws 3 st sy o e by
55l 513 (MCFA) Lo gt o o5 o sl
@bl (Co-Cra) Lovvgio o,y b o gladnd
o 33) S b O S O g Solite sy O
bl 5 (V) sl e 68N 5 (S5 005, 5 Ol
G e a o sl ot Sl
Ly o o5 e (ACELYI-COA) T 5T S5 L

Gl s Sk 551 O ae Ll Esl e s

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.2.134
https://ismj.bpums.ac.ir/article-1-1443-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-27 ]

[ DOI: 10.52547/ismj.24.2.134 ]

VFee 5 95055 /Y U\.«...'Z/r;\-q—‘g;%db

y}:a'-g..k/\fﬂ

(OA) s aslie LB (Lo s PA-AY) Ol 5w
an COSe 3550 53 SIS Wl el ol

Aled b 1 (S et
S IS gl Slse 53 s e DS 5
S I o e e e A
elols LAY 5 AY) W S e Crse | bagssles
5 (‘}“‘KJL" Sl s il plens olS S
i Sldlas s Lol 5 Ses 5 ol = gy
Sl s Glads Dl (S ool U5 e
5T ol anlllas 55 3500 o i (g B 1y L0
GC-MS Lvs psilss pslle Sl ojlas
2 derie a5l e ple) ploend oS 5 Y0 slia
S il glhas 5 bkl L LS s
(P s22am (ol (HsSsnl (RS
(oMl s JasbeSt (ke

s S Glbs Jy 0 s 5l
bl Sl o5las 05051 5550 DS 5 alax
DB-F-d 3l HY oS5 et aalllae il s
A3l _e el Slizza 5l e 5 5-TN N peal
S SKms 2a s il (W0 K5
e S ol oS L o o pmime Slegf
s sy gbadll 5o gslessls s
shls 068 5 daslmel ol ol slassls
(obas Ol e Jasltes) s
5 S Caalem i (el (oslinlis
) sl ois S aseie LS 5ol Sl wds
cle 4 Olea 5 (Malik) Sl asdlas oLl
23 e Pyl Sliie ey Sl ik 5 YL ol

ol oL SLas caols as st 5l 6ol Ll

24 |_aminaria japonica
%5 hioaccessibility

% Ulva pertusa

2" Hypnea charoides

OLes 5 (SUZUKID)  Ssism kwy of 51 L3
éuL;wy ‘5\0}@_3 ;i«.l}- S >4 eJ.i.)Jf d’:)‘;
ar Sl ralS o se 5, sl s TS
s Sl g 25 gl e g 02 O
aMW}M&AJﬁSﬁJJLQ]M%GLM
4&\.{.;1\.»)1 jﬁi‘}":’ L CJL:JUGA d}j (/\\) v\.)‘bv\..u:’
CMIJ\JQT)‘QmﬁcraéﬁJiuNﬂJC»mi)J)jﬂ)J
deslle 53 oA (o5l B 2lod Slr sla S5 5 oS
Con ) Na44 de BE) ‘g“’)}b axJllzo BE) gJ.\Q-JA
L5 Db 2oy S Gl S (6l e e
Lyl s Tlogy Ll s ddly Lo/
4 ) heoy3 A0 AV (VA 5 S AR LT
uj;)\}f (Loy> Vo) a3 LSJi-."iu*‘J’*" Cn )
Kl A&sle3T 35,3 anllas oD (OF) Ls S
IJsl a sls olas (Wong & Cheung) o
5 Loy AQ/NVEYVA R Sl gl SesY
L 5 " koo lS Liws 303 b S
oo addllae 53 ((VA) i Aoy AANVEQ/Y
23 oSs g s SB S O (Tibbetts)
B VR P NG S PR NN L PR B S
Slosgd by LS s 5 (o AY-AY)
Lals Ol b cpl el Cesas (o3 AYV-AY)
b Sdr GlaSsn Spd s SLB S
e Fr b ARRLST Buls s aallae s

9 (Ju.p)ﬁ VY—QY) Lbbj.:ﬂ ‘(JM)J VY—QY) QLV

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.2.134
https://ismj.bpums.ac.ir/article-1-1443-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-27 ]

[ DOI: 10.52547/ismj.24.2.134 ]

VOr/ pailig g pplS sl Sidom 0551 —1E Sl g

O 5 Akl

—f—[gﬁ;&—(h«aj}—o—J}jl%\ﬂ—HY’)]—Y ols 5
[l (pbbu S FDFF by
=0 a3l WSt @ 5 Y D) sy s dasMeel
bl (e fild g s =Y =dssltasl o -HY)
oy M) (=0 ISE) s s Jaslaslso anes
il olinte S wase 0l Sl
e opsls sdae bl ghils Il 2
Ll Gt Olatie a5 ol wdls Ol (A4)
cilse S L lee oo Juilhel
(A0) 13,5 o axdllas 5550 o sBs 5 ol SLs
GLS LT Jals il slhael o 5 g Slinis
B 5 o Seeds Sl 5 (LS Sl
Loz B 5 e 5 e oS slag SL 55, p LI
CSFaw sy aary L)) Col ol ol
Sl oplas 5 Joslhasl i as gl il
5 LB Sl sl (Ses

Al WOl s 1 055G slag Sk

H
/
L Y/ i\
4 p)
g s
.
V4 "
N |

sl s s o Josltal olinie J 5
s M (IS eSS Al O
£ om 5 L LAY) Lols OLES e gyl osS S sl
sya= 5 bl OS5 ke Dl 1 Slallas
1 Ol 5 n sl s o sl ol Skor oL 55 O
2 S ads 5 ST e L el
3 o f‘}b &.l;— Q’»’~‘ 3l ;QL«SJ; Q'i‘ Silwla=
o)WJJoM@buﬁJQEMLdﬁ\ﬁo)W

Jolo psilaw paelSole Sl o5 )8 —d ke

H

<l

(S i) (9 sl 3o 5 (D) Joshias) slaanos (gla bl (0 ST
Fig 5) Nucleous structures of imidazole (A), and benzimidazole (B) (Source: Pubchm)

G )

28 pybchem

b IUT 51 ol s plubs SLS 5 o
LS5 K opslas pmlile S ojlas
o VY w2850 Sadees Jled slaatea

(B) _5].; L}t.‘:‘_f_ﬁ)‘)".‘.'ﬁ \JI;—/\}V s O —j,,:.AT

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.2.134
https://ismj.bpums.ac.ir/article-1-1443-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-27 ]

[ DOI: 10.52547/ismj.24.2.134 ]

VFee 5 95055 /Y U\.«...'Z/r;\-q—‘r;&-wgdl.ﬂ

Llgn Gl James ol anllle Sl o 5lae s
Sl 3 s 2L SLAS 5 s pds S
| s Szl 5l s a0 ol led <l NMKJLM
233550 LS 55 el Slalllae il S
Golen iy Mlp Wilg e e Sl
LS S e O I L s das x|y Ol
ol axdlas 3 odd plulis SLS 5 o 51L(AV)
AXXF sl B -FF) s S5 s
= ~Saskea 0] ) 5 (Jeboss-T) ) — sl 5
Sols 0 sbl [dsdal-r (W5 - o) = V= e =Y
A b dadaasl (v ISE) Wy Jodnl s
3ol 5 Ol S5 2 s S LSS
Sldlas bl 5 (Ve =8A) dzes s SV
(Rani) I, 5 (V) ol,Kes 5 (Dubey) ss
Ghls Jsdyl aa gl il Slinie ((14Y)
5 (Mehta) g addlas 53 e Slgdlls ol
S SL ol p 5o o5 Sk el Ol S
PG 5 bt sl s o S sl
ST sl 5 Spels) e e g 2
) w esls LS gimw Jodsl oliiie ¢l
O 5 (Dharmendra) 1w ls o pooeen
lisessw plp 5o ol SLds g LB cld
Slp b il i ge T elisesosm 5 Lisiis il
(VoY) wsls olis S s éﬁx‘i\ olS 5 iy
22 dodsl e SLS S gl il ke
O olid s ol i (V2 0) (Sharma) Ll asdlas
() wdesls oL 0L e 5 (Bell) s aslllas 55
RS 5 codle i 0wl B 4 axy L
Lt glss decn ol Gl (SKas dasslas
L solen cnl GRS i 5 (it 53 ke e
o3 3l b 5 e w53 OF Ol 513 L 5 il

"NHg
L5-0F VA= gl 63-YF S 5 J S50 skl (0 IS5

osbas )3 3z e b5 (D-0F) soteay o (B 530 e =75,
il paelSle S o b5 15 siks
Fig 6) Molecular structure of 2,4-Diamino-5,6,7,8-
tetrahydro-6-methylbenzo[b]pyrimidine [5,4-d]

thiophene, in the methanol-chloroform extract of the

Sargasum boveanum algae
S sl s b s0 Slinie 5l ok
HIV 1 Glst sl Sl Oy (los 28
Ll o Jds 5 sldlis ‘@L“e.u (b Stas
s (Hastler) Jiols asllas lul QY 5 4AY)
Lod gl b lAe slge SIS slie O me O
e R O losill GlapsilSe danls o
O geildenST Sl (oSN S5 Sl O o o
Sadsly G 5L s Bllal s s a5 g 0
e A8 G slay o EalS 53 Al e sl
B rng)u Sd= G wla (A7) il
LoolS s onl sl Mo 4 0T glaes sl
5 JES s e i Ml (esie glac el

A3 il (golew a5 Sl 60y
(Josp =Y= 58 =0) =) =¥ =315 oS5 52
~ A ASCoY O Ui 5 ol S =Y = (s
e (Uil 20 2)-Y]-Y 0 ps-(HY) ¥ 0
=PV V=) () sS s nldea =YY 55
Sl ploslas jo ol gS sl Jale b S 520 (63
Seed ez 3 dapdaS L S sdalis
Sl 5 (A7) LYo (g Sbis (el
S el T 5 501 55 Ol 5 4 ioman (AF)
wwlitie opl gl (4% 590) Llos S 1y xewss

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.2.134
https://ismj.bpums.ac.ir/article-1-1443-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-27 ]

[ DOI: 10.52547/ismj.24.2.134 ]

\OY/ ,o_yéj_y ’;_}wb’JL‘« &.J» &})L: -1 Oleo g

O 5 Akl

sy el wﬂU g

3 Sl ol g sl Sl o35 JS=d ke o plas 53 0l plulid sl oS5 50 S0 sl (V IS
() 561 [sam b=l 5= )=V = o= Y= S 508 O]V () (s, s6-Y)=V = 5 pal ) Y ofod sl —vof)

Fig 7) Molecular structures of two indole compounds identified in the methanol-chloroform extract of the Sargasum boveanum
algae.(A): Pyrido[3,4-b]indole, 1,2,3,4-tetrahydro-1-(3-fluorophenyl)- ;(B): 1-[5-Hydroxy-2-methyl-1-(p-tolyl)-3-indolyl]ethanone.

sl ghls & Laes g3l op Saee Sl s

ANV daen J5e ol sbas
gl glAe sl se slid 53 0 sl denST oS 28 0 e
545 390 sl Ol St 3 0T el €4S o
S OS5 el sy (T ol 435 15 asllae
S Ol a5 o psilsw p el ol S o lae s
opob addle s das e SlAS] ST ol
Dol ojlas s 65y OLKea 5 (Namvar)
S Jshr lres) e (ol g o pulS e S
S5 ol o sl oLz MDA-MB-1+) , MCF-7
Cdles LIS 5 e s llamSle LG e oo S
LU O Iy gl b Slr o jlas iS50
S 3 s s Solsdel ol sl ONVE) s s
Ll b oliia Jle g dauls 4 (S )
238 Bl s golen cpl RS 5 (680 s
SLS 5 opl s daulsn ol o sl il S
S Olgeas Ll e 055 Glgms 5o b
IS5 Slosas by ol - 5L

29 Xylitol

553 5l CsH1205 J 550 ltles U (M sl A3
By el Sl ojlas 3 e L SLS S
ey 4ol b 4 Sy (3 SIS skl
05 oS d S Ol 5 35E a0 M5 Ol
3 S L oS aal e 2l s 3 Gl ke
O sl s asly e J gl V‘”Aﬁb" el 5,80
S Sop es S dsds (A 5 VYY) el
Sn s el 8wl e sl
HOIY 0 SLSs 008) Wl Sl
5 dsb = it e —CGinads =0 —dissldees s 50
Wly = HOY= e o [D-F 0T S50 copimeen
53 ok gl Lo =Y = Laa ¥ - Lo 5 -
SLS 5w Sl sl paelle Sl ojlas
S mlis 1SS 2l S s S
SOV K sl 4 b glaolins] s
SIS 05 5 S5 (Sl o (558 (Ko
LS5 ON) ab sy ol S o jlas

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.2.134
https://ismj.bpums.ac.ir/article-1-1443-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-27 ]

[ DOI: 10.52547/ismj.24.2.134 ]

\For L5 98l /Y U\.«...'Z/r;\-q—‘r;%db

y}:a'-g..k/\m”

(S (I glalrle Dl glaweas
e I3l et Jotnl (DS
e Ulge 4 Ll5 o 055 55 Jom 5 Joilheal
Olaa b oollie as S osill ol Sls

AL ke LSt 5 5

S8 5wl
L5"<":JJ'3 {&}J& eK.:.J‘J ‘_g)ﬁt..é 9 QM C,.}jl.;u )(

an ol Jbopbe 1 s el N el

.;;dea PR

c’al:.a alas
Ol OBk s by wle )l &5
G P T

References:

Ll S5 il codles mhaws clB) 5o 5 - e
el b By il oLl g Ll a5
S ote el gl DM
(e 5 o0y dwdsw (IS S5 gbeeslina
bl LS 5 el 5 ol 05 s ol il andllas

225 o Sl ks S

§ 7S onts
Slyme Gl & a5 b edy Jolom pslas
wnl Sladodl o35 4 sdate aval Gl 5 55
SLOSUS o ladl sy iomer (S50
ogam LS 3 g o iy Lo sladul alex
sl bog s (4 sbednlie) plocd LS5

1.Nabipour I. Marine Medicine. 1% ed. Bushehr:
Bushehr Univ Med Sci, 2008, 157. (Persian).

2.Taskin E, Ozturk M, Kurt O. Antibacterial
Activities Of Some Marine Algae From The
Aegean Sea (Turkey). Afr J Biotechnol 2007;
6(24): 2746-51.

3.Sohrabipor J, Nejadsatari T, Assadi M, et al.
The Marine Algae Of The Southern Coast Of
Iran, Persian Gulf, Lengeh Area. Iran J Botany
2004; 10(2): 83-93.

4Tiney 1, Cadirc BH, Unal D, et al
Antimicrobial Activities Of The Extracts Of
Marine Algae From The Coast Of Urla (I1zmir,
Turkey). Turk J Biol 2006; 30(3): 171-5.

5.Rhein-Knudsen N, Ale MT, Meyer AS. Seaweed
Hydrocolloid Production: An Update On
Enzyme Assisted Extraction And Modification
Technologies. Mar Drugs 2015; 13(6): 3340-59.

6.Stévant P, Rebours C, Chapman A. Seaweed
Aquaculture In Norway: Recent Industrial
Developments And Future Perspectives. Aqua-
cult Int 2017; 25(4): 1373-90.

7.Dembitsky VM, Maoka T. Allenic And
Cumulenic Lipids. Prog Lipid Res 2007; 46(6):
328-75.

8.Farbodnia T. Algae Biology. Urmia: Urmia
Univ, 1997, 222. (Persian).

9.Dawczynski C, Schubert R, Jahreis G. Amino
Acids, Fatty Acids, And Dietary Fibre In Edible
Seaweed Products. Food Chem 2007; 103(3):
891-9.

10.Telles CBS, Mendes-Aguiar C, Fidelis GP, et
al. Immunomodulatory Effects And
Antimicrobial Activity Of Heterofucans From
Sargassum Filipendula. J Applied Phycol 2018;
30(1): 569-78.

11.Baleta FN, Bolafios JM, Ruma OC, et al.
Phytochemicals Screening And Antimicrobial
Properties Of Sargassum Oligocystum And
Sargassum Crassifolium Extracts. J Med Plant
Stud 2017; 5: 382-7.

12.Williamson G. The Role Of Polyphenols In Mod-
ern Nutrition. Nutr Bull 2017; 42(3): 226-35.

13.Khademvatan S, Gharavi MJ, Akhlaghi L, et al.
Induction Of Apoptosis By Miltefosine In Iranian
Strain Of Leishmania Infantum Promastigotes.
Iran J Parasitol 2009; 4(2): 23-31.

14.Sapkale AP, Thorat Mangesh S, Vir PR, et al.
Nutraceuticals -  Global  Status  And

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.2.134
https://ismj.bpums.ac.ir/article-1-1443-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-27 ]

[ DOI: 10.52547/ismj.24.2.134 ]

\O¥/ ,‘_}Jéj_}-‘ ’;_}wb’JL‘« &J’ &})L: -1 Oleo g

O 5 Akl

Applications. A Review. Int JPharma Chem Sci
2012; 1(3): 1166-81.

15.Ahmad I, Ahmad Khan MS, Cameotra SS.
Quality Assessment Of Herbal Drugs And
Medicinal Plant Products. Enc Anal Chem
2014; Doi:
Https://Doi.0rg/10.1002/9780470027318.A9
946

16.Srivastava N, Saurav K, Mohanasrinivasan V,
et al. Antibacterial Potential Of Macroalgae
Collected From The Madappam Coast, India.
Birt J Pharmacol Toxicol 2010; 1(2): 72-6.

17.Shannon E, Abu-Ghannam N. Seaweeds As
Nutraceuticals For Health And Nutrition.
Phycologia 2019; 58(5): 563-77.

18.Zandi K, Ahmadzadeh S, Tajbakhsh S, et al.
Anticancer Activity Of Sargassum Oligocystum
Water Extract Against Human Cancer Cell
Lines. Eur Rev Med Pharmacol Sci 2010;
14(8): 669-73.

19.Sasikala M, Indumathi E, Radhika S, et al.
Effect Of Seaweed Extract (Sargassum
Tenerrimum) On Seed Germination And
Growth Of Tomato Plant. Int J Chemtech Res
2016; 9(9): 285-93.

20.Elnabris KJ, EImanama AA, Chihadeh WN.
Antibacterial ~Activity Of Four Marine
Seaweeds Collected From The Coast Of Gaza
Strip, Palestine. Mesopot J Mar Sci 2013; 28(1):
81-92.

21.Blight EG, Dyer WJ. A Rapid Method Of
Total Lipid Extraction And Purification. Can J
Biochem Physiol 1959; 37(8): 911-7.

22 .Kishimoto T, Wanikawa A, Kagami N, et al.
Analysis Of Hop-Derived Terpenoids In Beer
And Evaluation Of Their Behavior Using The
Stir Bar Sorptive Extraction Method With
GC-MS. J Agric Food Chem 2005; 53(12):
4701-7.

23.Gargallo S, Calsamiglia S, Ferret A. Technical
Note: A Modified Three-Step In Vitro
Procedure To Determine Intestinal Digestion
Of Proteins. J Anim Sci 2006; 84(8): 2163-7.

24.Liu HJ, Chang BY, Yan HW, et al.
Determination Of Amino Acids In Food And
Feed By Derivatization With 6-Aminoqui-
onolyl-Nhydroxysuccinimidyl Carbamate And

Reversed-Phase  Liquid  Chromatographic
Separation. J AOAC Int 1995; 78(3): 736-43.
25.Blunt JW, Copp BR, Munro MHG, et al. Ma-
rine Natural Products. Nat Prod Rep 2006; 23:
26-78.

26.Gouveia L, Batista AP, Sousa I, et al.
Microalgae In Novel Food Products. In Food
Chemistry Research. Nova Science Publishers:
New York, NY, USA 2008; 75-112.

27.Becker EW. Micro-Algae As A Source Of
Protein. Biotechnol Adv 2007; 25(2): 207-10.

28.Tibbetts SM, Milley JE, Lall SP. Nutritional
Quality Of Some Wild And Cultivated
Seaweeds:  Nutrient Composition, Total
Phenolic Content And In Vitro Digestibility. J
Appl Phycol 2016; 28: 3575-85.

29.Fleurence J, Morangais M, Dumay J, et al.
What Are The Prospects For Using Seaweed In
Human Nutrition And For Marine Animals
Raised Through Aquaculture?. Trends Food Sci
Technol 2012; 27(1): 57-61.

30.Berna K, Semra C, Gamze T, et al. Seaweeds
For Food And Industrial Applications. Intech
2013; 736-751.

31.Cerna M. Seaweed Proteins And Amino Acids
As Nutraceuticals. Adv Food Nutr Res 2011,
64: 297-312.

32.Marsham S, Scott GW, Tobin ML.
Comparison Of Nutritive Chemistry Of A
Range Of Temperate Seaweeds. Food Chem
2007; 100(4): 1331-6.

33.Burtin P. Nutritional Value Of Seaweeds.
Elect J Environ Agric Food Chem 2003; 2(4):
498-503.

34.Fleurence J, Morangais M, Dumay J. Seaweed
Proteins. In: Proteins In Food Processing. 2"
ed. Elsevier, 2017, 245-62.

35.Desmorieux H, Hernandez F. Biochemical
And Physical Criteria Of Spirulina After
Different Drying Processes, Proceedings Of
The 14" International Drying Symposium (IDS
2004). 2004 Aug. 22-25, Sdo Paulo, Brazil,
900-7.

36.Devi GK, Thirumaran G, Manivannan K, et al.
Element Composition Of Certain Seaweeds
From Gulf Of Mannar Marine Biosphere
Reserve; Southeast Coast Of India. World J
Dairy Food Sci 2009; 4(1): 46-55.

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.2.134
https://ismj.bpums.ac.ir/article-1-1443-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-27 ]

[ DOI: 10.52547/ismj.24.2.134 ]

\For L5 98l /Y UL“*:/fJLG'?}‘:"‘“:lJL"

y}:a'-g..k/\oo

37.Wells ML, Potin P, Craigie JS, et al. Algae As
Nutritional And Functional Food Sources:
Revisiting Our Understanding. J Appl Phycol
2017; 29(2): 949-82.

38.Pulz O, Gross W. Valuable Products From
Biotechnology Of Microalgae. Appl Microbiol
Biotechnol 2004; 65(6): 635-48.

39.Bleakley S, Hayes M. Algael Proteins:
Extrac-tion, Application, And Challenges
Concerning Production. Foods 2017; 6(5): 33.

40.Ennamany R, Saboureau D, Mekideche N, et
al. Secma 1, A Mitogenic Hexapeptide From
Ulva Algeae Modulates The Production Of
Proteoglycans And Glycosaminoglycans In Hu-
man Foreskin Fibroblast. Hum Exp Toxicol
1998; 17(1): 18-22.

41.Stolzenberg-Solomon RZ, Miller ER, Maguire
MG, et al. Association Of Dietary Protein Intake
And Coffee Consumption With  Serum
Homocysteine Concentrations In An  Older
Population. Am J Clin Nutr 1999; 69(3): 467-75.

42 Macartain P, Gill Cl, Brooks M, et al.
Nutritional Value Of Edible Seaweeds. Nutr
Rev 2007; 65(12 Pt 1): 535-43.

43.Alwaleed EA. Biochemical Composition And
Nutraceutical Perspectives Red Sea Seaweeds.
Am J Appl Sci 2019; 16(12): 346-354.

44 Kumar V, Kaladharanl P. Amino Acids In The
Seaweeds As An Alternate Source Of Protein
For Animal Feed. J Mar Biol Assoc India 2007;
49(1): 35-40.

45.Ishakani AH, Vadher KH, Kadri RM, et al.
Amino Acid And Fatty Acid Composition Of
Seaweeds (Ulva Reticulata And Sargassum
Cinctum): A Novel Natural Source Of Nutrition.
Int J Pure Appl Biosci 2017; 5(5): 1210-6.

46.Galland-Irmouli AV, Fleurence J, Lamghari
R, et al. Nutritional Value Of Proteins From
Edible Seaweed Palmaria Palmata (Dulse). J
Nutr Biochem 1999; 10(6): 353-9.

47 Farhat M, Khan A. Dietary Llysine
Requirement Of Fingerling Stinging Catfish,
Heteropneustes ~ Fossilis ~ (Bloch)  For
Optimizing Growth, Feed Conversion, Protein
And Lysine Deposition. Aquacult Res 2013;
44(4): 523-33.

48.Raja PK, Jarowski CI. Utility Of Fasting
Essential Amino Acid Plasma Levels In

Formolatian Of Nutritionally Adequate Diets.
Lowering Of Human Plasma Cholesterol And
Triglyceride Levels By Lysine And Tryptophan
Supplementation. J Pharm Sci 1975; 64(4): 691-2.

49.Wu G. Functional Amino Acids In Growth,
Reproduction, And Health. Adv Nutr 2010;
1(1): 31-7.

50.Lewis RM, Godfrey KM, Jackson AA, et al.
Low Serine Hydroxymethyltransferase Activity
In The Human Placenta Has Important Implica-
tions For Fetal Glycine Supply. J Clin Endo-
crinol Metab 2005; 90(3): 1594-8.

51.Rajendra S, Lynch JW, Schofield PR. The
Glycine Receptor. Pharmacol Ther 1997; 73(2):
121-46.

52.Wu G, Bazer FW, Burghardt RC, et al. Proline
And Hydroxyproline Metabolism: Implications
For Animal And Human Nutrition. Amino Ac-
ids 2011; 40(4): 1053-63.

53.Abdul Razak M, Shajahan Begum P, Viswa-
nath B, et al. Multifarious Beneficial Effect Of
Nonessential Mino Acid, Glycine: A Review.
Oxid Med Cell Longev 2017; 2017: 1716701.

54.Fleurence J. Seaweed Proteins: Biochemical,
Nutritional Aspects And Potential Uses. Trends
Food Sci Technol 1999; 10(1): 25-8.

55.Ratana-Arporn P, Chirapart A. Nutritional
Evaluation Of Tropical Green Seaweeds
Caulerpa Lentillifera And Ulva Reticulata. Ka-
setsart J Nat Sci 2006; 40(6Suppl): 75-83.

56.Miyashita K, Mikami N, Hosokawa M. Chem-
ical And Nutritional Characteristics Of Brown
Seaweed Lipids: A Review. J Funct Foods
2013; 5(4): 1507-17.

57.Herbreteau F, Coiffard LIM, Derrien A, et al.
The Fatty Acid Composition Of Five Species
Of Macroalgae. Bot Mar 1997; 40(1): 25-8.

58.Jaswir 1, Novirndri D, Salleh HM, et al. Fuco-
xanthin Extractions Of Brown Seaweeds And
Analysis Of Their Lipid Fraction In Methanol.
Food Sci Technol Res 2012; 18(2): 251-7.

59.Rohani-Ghadikolaei K, Abdulalian E, Ng WK.
Evaluation Of The Proximate, Fatty Acid And
Mineral Composition Of Representative Green,
Brown And Red Seaweeds From The Persian Gulf
Of Iran As Potential Food And Feed Resources. J
Food Sci Technol 2012; 49(6): 774-80.

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.2.134
https://ismj.bpums.ac.ir/article-1-1443-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-27 ]

[ DOI: 10.52547/ismj.24.2.134 ]

\o%/ ,‘_}Jéj_}-‘ ’;_}wb’JL‘« &J’ &})L: -1 Oleo g

O 5 Akl

60.Perumal B, Chitra R, Maruthupandian A, et al.
Nutritional Assessment And Bioactive Poten-
tial Of Sargassum Polycystum C. Agardh
(Brown Seaweed). India J Geo Mar Sci 2019;
48(4): 492-8.

61.Susanto E, Fahmi AS, Abe M, et al. Lipids,
Fatty Acids, And Fucoxanthin Content From
Temperate And Tropical Brown Seaweeds.
Aquat Procedia 2016; 7: 66-75.

62.Nelson MM, Phleger CF, Nochols PD. Sea-
sonal Lipid Composition In Macroalgae Of The
Northeastern Pacific Ocea. Bot Mar 2002;
45(1): 58-65.

63.Sanchez-Machado DI, Lopez-Cervantes J, Lopez-
Hern"Andez J, et al. Fatty Acids, Total
Lipid, Protein And Ash Contents Of Processed Ed-
ible Seaweeds, Food Chem 2004; 85(3): 439-44.

64.Narayan B, Miyashita K, Hosakawa M. Com-
parative Evaluation Of Fatty Acid Composition
Of Different Sargassum (Fucales, Phaeophyta)
Species Harvested From Temperate And Trop-
ical Waters. J Aquat Food Prod Technol 2005;
13(4): 53-70.

65.Nomura M, Kamogawa H, Susanto E, et al.
Seasonal Variations Of Total Lipids, Fatty Acid
Composition, And Fucoxanthin Contents Of
Sargassum Horneri (Turner) And Cystoseira
Hakodatensis (Yendo) From The Northern Sea-
shore Of Japan. J Appl Phycol 2013; 25(4):
1159-69.

66.Silva G, Pereira RB, Valentdo P, et al. Distinct
Fatty Acid Profile Of Ten Brown Macroalgae.
Rev Bras De Farmacogn 2013; 23(4): 608-13.

67.Chen Z, Xu'Y, Liu T, et al. Comparative Stud-
ies On The Characteristic Fatty Acid Profiles Of
Four Different Chinese Medicinal Sargassum
Seaweeds By GC-MS And Chemometrics. Mar
Drugs 2016; 14(4): 68.

68.Bakar K, Mohamad H, Latip J, et al. Fatty
Acids Compositions Of Sargassum
Granuliferum And Dictyota Dichotoma And
Their Anti-Fouling Activities. J Sustain Sci
Manage 2017; 12(2): 8-16.

69.Khotimchenko SV. Fatty Acids Composition
Of Seven Sargassum Species. Phytochemistry
1991; 30(8): 2638-41.

70.Shaghuli S, Maryamabadi A, Mohebbi GH, et
al. Determination Of Fatty Acids Profile And

Physicochemical Study Of Sea Lettuce (Ulva
Lactuca) Oil From Bushehr City Coasts. Iran
South Med J 2017; 20(2): 143-62. (Persian)

71.Connor WE. Importance Of N-3 Fatty Acids
In Health And Disease. Am J Clin Nutr 2000;
71(1 Suppl): 171S-5S.

72.Benoit SC, Kemp CJ, Elias CF, et al. Palmitic
Acid  Mediates  Hypothalamic  Insulin
Resistance By Altering PKC- theta Subcellular
Localization In Rodents. J Clin Invest 2009;
119(9): 2577-89.

73.Bazes A, Silkina A, Douzanel P, et al.
Investigation Of The Antifouling Constituents
From The Brown Algae Sargassum Muticum
(‘Yendo) Fensholt. J Appl Psychol 2009; 21(4):
395-403.

74.Wanten GJ, Naber AH. Cellular And
Physiological Effects Of Medium-Chain
Triglycerides. Mini Rev Med Chem 2004; 4(8):
847-57.

75.Marten B, Pfeuffer M, Schrezenmeir J.
Medium-Chain Triglycerides. Int Dairy J 2006;
16(11): 1374-82.

76.Rego Costa AC, Rosado EL, Soares-Mota M.
Influence Of The Dietary Intake Of Medium
Chain Triglycerides On Body Composition,
Energy Expenditure And Satiety: A Systematic
Review. Nutr Hosp 2012; 27(1): 103-8.

77.Yu S, Choi JH, Kim HJ, et al. In Vitro
Evidence Of  Anti-Inflammatory ~ And
Anti-Obesity Effects Of Medium-Chain Fatty
Acid-Diacylglycerols. J Microbiol Biotechnol
2017; 27(9): 1617-27.

78.Decker EA. The Role Of Stereospecific
Saturated Fatty Acid Position On Lipid
Nutrition. Nutr Rev 1996; 54(4 Pt 1): 108-10.

79.Wong K, Cheung PC. Influence Of Drying
Treatment On Three Sargassum Species. J Appl
Phycol 2001; 13: 43-50.

80.Urbano MG, Gofii I. Bioavailability Of
Nutrients In Rats Fed On Edible Seaweeds,
Nori (Porphyra Tenera) And Wakame
(Undaria Pinnatifida), As A Source Of Dietary
Fibre. Food Chem 2002; 76(3): 281-6.

81.Suzuki T, Nakai K, Yoshie Y, et al
Digestibility Of Dietary Fiber In Brown Algae,
Kombu, By Rats. Bull Jpn Soc Sci Fish 1993;
59(5): 879-84.

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.2.134
https://ismj.bpums.ac.ir/article-1-1443-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-27 ]

[ DOI: 10.52547/ismj.24.2.134 ]

\For L5 98l /Y UL“*:/fJLG'?}‘:"‘“:lJL"

y}:a'-g..k/\ov

82.Gilbert L. The 1994 Health Focuses Trend Re-
port. Des Moines, IA: Health Focus Inc, 1995.

83.Avrelija C, Walter C. Antimicrobial Agents
Deriving From Indigenous Plants. Recent Pat
Food Nutr Agric 2010; 2(1): 83-92.

84.Pandita SS, Bhalerao SK, Aher US, et al.
Amberlyst A-15: Reusable Catalyst For The
Synthesis Of 2, 4, 5-Trisubstituted And 1,2,4,5-
Tetrasubstituted-1H-Imidazoles Under MW Ir-
radiation. J Chem Sci 2011; 123: 421-6.

85.Malik GM, Tailor JH, Zadafiya SK, et al.
Synthesis And Biological Activity Of Triazolo
Derivative Of Dibenzothiazepine. Chem Biol
Interface 2015; 5(3): 208-18.

86.Brahmayya M,  Venkateswararao B,
Krishnarao D, et al. Synthesis And Fungicidal
Activity Of Novel 5-Aryl-4-Methyl-3yl
(Imidazolidin-1yl Methyl, 2-Ylidene Nitro
Imine) Isoxazoles. J Pharm Res 2013; 7(6):
516-9.

87.Salhi L, Bouzroura-Aichouche S, Benmalek
Y, et al. An Efficient Conversion Of Maleimide
Derivatives To 2- Thioxo Imidazolidinones.
Org Commun 2013; 6(2): 87-94.

88.0’Neil, Smith M, HeckelmanPE, et al. The
Merck Index. 13" ed. Merck & Co Inc, 2001,
1785, 10074.

89.Mavrova AT, Vuchev D, Anichina K, et al.
Synthesis, Antitrichinnellosis And Antiprotozoal
Activity Of Some Novel Thieno[2,3-D]
Pyrimidin-4(3H)-Ones Containing
Benzimidazole Ring. Eur J Med Chem 2010;
45(12): 5856-61.

90.Zhang SL, Damu GL, Zhang L, et al.
Synthesis And Biological Evaluation Of Novel
Benzimidazole Derivatives And Their Binding
Behavior With Bovine Serum Albumin. Euro J
Med Chem 2012; 55: 164-75.

91.Zhang WW, Duan XJ, Huang HL, et al.
Evaluation Of 28 Marine Algae From The
Qingdao Coast For Antioxidative Capacity And
Determination Of Antioxidant Efficiency And
Total Phenolic Content Of Fractions And
Subfractions Derived From Symphyocladial
Atiuscula (Rhodomelaceae). J Appl Phycol
2007; 19(2): 97-108.

92.Behbehani H, Ibrahim HM, Makhseed S, et al.
2-Aminothiophenes As Building Blocks In

Heterocyclic ~ Synthesis ~ Synthesis  And
Antimicrobial Evaluation Of A New Class Of
Pyrido 1,2-A  Thieno  3,2-Epyrimidine
Quinoline And Pyridin-2-One Derivatives. Eur
J Med Chem 2012; 52: 51-65.

93.Hastler CM, Kundrat S, Wool D. Functional
Foods And Cardiovascular Disease. Curr
Atheroscler Rep 2000; 2: 467-75.

94.Shiri M, Nejatinejhad-Arani A, Faghihi Z, et
al. Synthesis and Biological Evaluation of
Novel Quinoline Derivatives as Antibacterial
and Antifungal Agents. Org Chem Res 2016;
2(2): 113-9.

95.Watson AA, Fleet GW, Asano N, et al.
Polyhydroxylated  Alkaloids ©  Natural
Occurrence And Therapeutic Applications.
Phytochemistry 2001; 56(3): 265-95.

96.Gutiérrez M, Arévaloa B, Martinezb G, et al.
Synthesis, Molecular Docking And Design Of
Tetrahydroquinolines As Acetylcholinesterase
Inhibitors. J Chem Pharm Res 2015; 7(3): 351-8.

97.Holla B, Mahalinga M, Karthikeyan MS, et al.
Synthesis Of Some Novel Pyrazolo[3,4-D]
Pyrimidine  Derivatives  As  Potential
Antimicrobial Agents. Bioorg Med Chem 2006;
14(6): 2040-7.

98.Balsano C, Alisi A. Antioxidant Effects Of
Natural Bioactive Compounds. Curr Pharm Des
2009; 15(26): 3036-73.

99.Srivastava A, Pandeya SN. Indole: A
Versatile Nucleus In Pharmaceutical Field. Int
J Curr Pharma Rev Res 2011; 1(3): 1-17.

100.Chandra T, Garg N, Kumar A. Synthesis And
Anti-Inflammatory ~ Activity Of  Indole
Derivatives. Int J Chem Tech Res 2010; 2(2):
762-73.

101.Dubey PK, Kumar VT. Synthesis Of Indole
Derivatives As Potential COX-2 Inhibitors. Ind
J Chem 2006; 45: 2128-32.

102.Rani P, Srivastava VK, Kumar A. Synthesis
And Antiinflammatory  Activity Of
Heterocyclic Indole Derivatives. Eur J Med
Chem 2004; 39(5): 449-52.

103.Mehta DS, Sikotra KH, Shah HV. Synthesis
And Biological Screening Of Some New Novel
Indole Derivatives. Indian J Chem 2005;
44B(12): 2594-7.

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.2.134
https://ismj.bpums.ac.ir/article-1-1443-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-27 ]

[ DOI: 10.52547/ismj.24.2.134 ]

\ON/ ,‘_}Jéj_}-‘ ’;_}wb’JL‘« &J’ &})L: -1 Oleo g

O 5 Akl

104.Dharmendra K, Narendra K, Taruna S, et al.
Synthesis Of Pharmacologically Active 2-
Phenyl Sulpha/Substituted Indole. Int J Eng Sci
Tech 2010; 2(7): 2553-7.

105.Sharma PP, Pandeya SN, Roy RK, et al.
Synthesis And Anticonvulsant Activity Of
Some Novel Isatin Schiff’s Bases. Int J Chem
Tech Res 2009; 1(3): 758-63.

106.Bell MR, Hoppe JO, Lape HE, et al.
Antihypertensive Activity Of 7-Azoindole-3-
Acetamidoxime And Indole-1-Acetadoxime.
Cell Mol Life Sci 1967; 23(4): 298-9.

107.Natah SS, Hussien KR, Tuominen JA, et al.
Metabolic Response To Lactitol And Xylitol In
Healthy Men. Am J Clin Nutr 1997; 65(4):
947-50.

108.Cheng KK, Ling HZ, Zhang JA, et al. Strain
Isolation And Study On Process Parameters For
Xylose- To- Xylitol Bioconversion. Biotechnol
Biotec Eq 2010; 24(1): 1606-11.

109.Zakerin AR, Ahmadi E, Fasihi Ramandi M,
et al. The Effects Of Ecologic Condition On
Antimicrobial Activity Of Endemic Herbal
Extracts In Fars Province. J Fasa Univ Med Sci
2015; 5(1): 111-9. (Persian)

110.Wijesekara 1, Pangestuti R, Kim SK.
Biological Activities And Potential Health
Benefits Of Sulfated Polysaccharides Derived
From Marine Algae. Carbohydr Polym 2011;
84(1): 14-21.

111.Luo HY, Wang B, Yu CG, et al. Evaluation
Of Antioxidant Activities Of Five Selected
Brown Seaweeds From China. J Med Plant Res
2010; 4(23): 2557-65.

112.Yadegarinia D, Gachkar L, Rezaei MB, et al.
Biochemical Activities Of Iranian Mentha
Piperita L. And Myrtus Communis L. Essential
Oils. Phytochemistry 2006; 67(12): 1249-55.

113.Shukla Sh, Mehta A, Bajpai VK, et al. In
Vitro Antioxidant Activity And Total Phenolic
Content Of Ethanolic Leaf Extract Of Stevia
Rebaudiana Bert. Food Chem Toxicol 2009;
47(9): 2338-43.

114.Namvar F, Baharara J, Mahdi AA.
Antioxidant And Anticancer Activities Of
Selected Persian Gulf Algae. Indian J Clin
Biochem 2014; 29(1): 13-20.

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.2.134
https://ismj.bpums.ac.ir/article-1-1443-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-27 ]

[ DOI: 10.52547/ismj.24.2.134 ]

Iran. Iran South Med J 2021; 24(2): 134-159

Original Article

Determination of some Nutraceutical Compounds,
Amino Acids and Fatty acids Present in the Extracts
of Sargasum boveanum Algae Obtained from the
Coastal Waters of Central Bushehr, Iran

T. Khalifeh (vsc)'", A. Vazirizadeh (php)?, Gh. Mohebbi (php)t™,
AR. Barmak (php)!, AH. Darabi (php)®

! The Persian Gulf Marine Biotechnology Research Center, The Persian Gulf Biomedical Sciences Research
Institute, Bushehr University of Medical Sciences, Bushehr, Iran

2 Department of Marine Biotechnology, The Persian Gulf Research and Studies Center, The Persian Gulf University,
Bushehr, Iran

3 The Persian Gulf Tropical Medicine Research Center, The Persian Gulf Biomedical Sciences Research Institute,
Bushehr University of Medical Sciences, Bushehr, Iran

(Received 11 Oct, 2020 Accepted 23 Apr, 2021)

Abstract
Background: Marine algae have become very important in various fields of food, medicine, and cosmetics,
due to their unique functional and nutraceutical properties, as well as their amino acids, fatty acids, vitamins,
and trace element contents. This study was aimed to identify the chemical compositions and to determine
some physicochemical and nutraceutical properties of the brown algae Sargasom boveanum from the
Bushehr coasts.
Materials and Methods: The total protein content, amino acid, and fatty acid profiles, as well as chemical
compositions, were respectively, determined by Kjeldahl, HPLC-UV, GC-FID, and GC-MS methods.
Results: The total protein content was 12.5%. Among the 17 identified amino acids, the highest amount
was related to lysine, followed by glycine and aspartic acid. The essential, semi-essential, and non-essential
amino acid levels were 48.1, 24.6, and 27.5%, respectively. Among the 18 identified fatty acids, the palmitic
acid, caproic acid, and myristic acid had respectively, the highest values. The results of mass spectrometry
showed the presence of 25 compositions from different groups of phenolic, quinoline, isoquinoline, indole,
pyrazole, oxadiazole, and pyrrole in the algael extract.
Conclusion: Due to the richness in essential and semi-essential amino acids, beneficial fatty acids, and
unique secondary metabolites of the Persian Gulf Sargassum algae, it can be considered as a potential
functional food and a perfect nutraceutical package.

Keywords: algae, Sargasum boveanum, amino acid, fatty acid, secondary metabolites, nutraceutical, Persian Gulf.
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