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Abstract

Fish and its products, due to their high nutritional value, high moisture
content, and highly unstable unsaturated fatty acids, require methods to
maintain quality, and the use of antioxidant and preservative properties of
plant and natural extracts in increasing the shelf life of fishery products is
considered a very important advantage and can be considered a very suitable
alternative to chemical preservatives. The use of the preservative properties
of the alcoholic extract of the algae Gracilaria salicornia species, which was
found to have antioxidant properties equal to 43.55% of DPPH radical
scavenging activity, was one of the objectives of this research. In this study,
the alcoholic extract of algae after extraction and purification was used in the
salmon burger formula with two concentrations of 1 and 3%. After processing
and packaging, the samples were stored in a refrigerator at 4 degrees Celsius
and were subjected to chemical evaluation (Fatty acid profile changes, TVB-N)
and sensory evaluation using the 9-point hedonic method with 90 evaluators
at intervals of 0, 3, 6 and 9 days after production. After collecting data and
performing statistical analysis using SPSS-17 software, and comparing the
means using one-way analysis of variance. The final results showed that the
treatment using 3% of the alcoholic extract of algae received the highest score
in terms of sensory characteristics, which was significantly confirmed by the
results of the measurement of total volatile nitrogenous bases (p<0.05). The
total content of omega-3 fatty acids was reported to be higher than omega-6.
The most important fatty acids identified were palmitic, vaccenic, and linoleic,
with saturated fatty acids dominating over unsaturated fatty acids.

Keywords: Fish burger, Fatty acid profile, Gracilaria salicorinia algae.

Please cite this article as follows: Mahallati N., Mooraki N., KhoshKhoo Z. The Effect of Alcoholic Gracilaria salicornia Extract on the
Stability and Chemical Quality of Salmon Trout Burger (Oncorhynchus mykiss) During Storage at Refrigerator Temperature (4 °C). J Mar

Bio. 2026: 18(1): 40-50. DOI:

@ @@ Copyright © 2026 Journal of Marin Biology. This is an open-access article distributed under the terms of the Creative Commons Attribution-

BY _HC

NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in

noncommercial usages, provided the original work is properly cite


https://orcid.org/0009-0002-4328-7876
https://orcid.org/0009-0002-4328-7876
https://orcid.org/0009-0002-4328-7876
https://orcid.org/0009-0002-4328-7876
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://jmb.ahvaz.iau.ir/article-1-1097-en.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

. JOMB
? 039 (owlid Cum j oo

% Be—Fe 10lmio AP0 yla ) o5k VA 090
5—*:.5‘&-“-'9;5’-’@*-&’ https://jmb.ahvaz.iau.ir

M1l

ho! allio

9 &b Iy 38 Gracilaria Salicornia Sdo S o las wili
<P (Oncorhynchus mykiss) T 330 o5 9 3lbvowi OluS i 5,50k
Jlxu slod 9 (551

Tgpualgh Al 0T S y90 (8 ¢

\JMNW

Ol oyt e ool 13T o1l (Jloud o505 dlg  ol3 wluo g pole 09,5 )
gl ol ceoMuol 13T olKsls ¢ Jlos 15 dlg «oMus 09,5 .Y

LXVCES

Jo3551 5345 65 3 65 bl oy cslose 5 5 Yl gy sl dgm 5dl> s o o] slaonglp 5 (ole
LS lrojlac SIS @I.s.:....flk;ﬂ Caols ookl g 039y CautS bais g oo B9 (655,180 diojli Wil oo
rslio sl (2l g0 g 0kd o wre Yo Slilitel S| (SN (sloodjgl b 5 )E8le loj Ll 5> o 5
Gracilaria &8 > S ojlas S0 ool jl odlatl 05,8 Comze olosd (slaok )l 0SS (6lp
Slanl jl el caws 4 DPPH K01, (6 jolaes clled 2oyd ¥Y/00 L ply Slas] 3l cunls ()l o salicornia
9o L YIS (alo S5 908 5 (s3lepalls ¢ gl sl 5l Gy Sila (IS0 0)las I 3o ol o sl 032 B ol
Jeolgd 13 5 S5 33 il do )3 ¥ s (slod 53 Indiges chdinn 5 (&gl o jl oo b odliol Mo p3 ¥ g ) clale
09) & e 5 (TVB-N e sl lbgyy iendd) (abosd (b)) 2)90 35 J 8 9 7 F o slojy) Sboj
deaglio 5 SPSS 17 J158lp 5 5 oolitl b (Lol 30T plol g oy (5 5glza (g 9 43,5 1,5 byl e |y alais & Syigan
S olas 5l ao)> ¥ ()0 L lo oy (LS aled guls 35 oslitul a8 )by il ly Jelod alsg 42 Lol
0595 Sik ggarme pioxiw ol lawgs o5 3l olaisl 39 4 1) jlial (0 VL (s slo Sy s dbai | Sl
OIS iy (=8l @ s Ao —I8l o (gl IS (950 (p<0.05) ol b B (5l gtne sl 4 LB )5

g e pledlid  latl o wngs Sutloia) «SatpnTy Sl 00 lolid oy sl oy siage 33,5

S 3l cols Gracilaria Salicorinia «osyy sl By y « olo 35 1 60dS" 45514

Ao dxesy U

MM ZARVAY RV PRt TP
W O/Y/YA wllis il pg go,ls
V- O/VIA o b s G,
VF-O/VIA o Ll 5o,

)|9m| J\)i oK _iily dl)_v d}d) L;olm

ol b giro
‘65)5@ u,..f): J9f_u.uo QJ-I._Auiy &*
Jloi ol daly M5 05,5

Il e oMl ST olKils

s o]

nargessmooraki@jiau.ac.ir

S bed OlS 5 o B8ke g o lub ol » (Gracilaria salicornia) Sds JSU o)lias 13l allf s dgs £ u8 5 ¢S y90 foms o SMoxo 3L

Bo=¥ (VDA Y0 50 byd ol Conn dlms . Jbwsu slod > (6,105 b (Oncorhynchus mykiss) Y1 ;5


http://jmb.ahvaz.iau.ir/article-1-1097-en.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

U39 (ol o § dlono
I\

f Be—Fo s0bxio 1 Fed e o) o bt VA 0,59
E.sgwrfjg/.;%g*.\f https://jmb.ahvaz.iau.ir

Sy o 3 s g shke sl slau 5 (Oncorhynchus mykiss) oS 35, Y153 (olo | o 4 oLy slalie b3,
ol Y15 ol > i gltle Gy celaisl Vb clle (b ol b tisd o Coanl 355 Cadlo 4 &5 Canl SELIS G puns
J eosllach pab & ot o 59l S o il Yl RSS oo )3 (29,500 Slud 5 (2 @ OigslisnS] il 53 |y Y e
015,l0055 dlgo 3l i jobo 4y 4" s 13 1S o 2wl olie Blge Camio (slp 1) ote I 5 25 0 (5Bl ialS 5 Ty ol Cawd
0355 cibgie (sl il cu i que Slasin S5t doml Slyges (S (mSpn S Joil (S g s Jold (s ghae
e ygmnlinns] 5l g pSols clp egman (cla oyl 5l opl 5l as 5l i edlal (Rathod et al., 2021) 3 o edlwl 40148 oyl
Lahreche et) cal 305900 338 )0 M| (gdons 45 aimd o lid 395 51 Sde SV sb Caamw dlgo oyl oyl p 09Me (et al., 2021
04U u.ml.:f 9 u;u..]o d[md)i:b Cows Ay gy g.,&l.) ‘JL o> p l.) uYS.\QDu d‘)" ulf.\.u..{d)..m b..\.ubﬁ LSLDLQJ 9)@0‘ )‘ .('d]., 2022
g3k 4 gl o s ol 4 oy a1 s grae sl lanSI Bl sl il plgie 4 b Sla a1 5T Sl edlisel (S (en 4 ol
5 ShanSlsl Sl s & oo o wlosS s 393 1y Gliioee g 5l g8 JB 2255 5 wmde Gl ]y ale (s )SLe
(Shahrier et al., 2023; Deepitha et al., 2021) cul layl obSbas

sl and 93 )3 e (o gian o 93938l (Rl 4 B &5 (658 Jlbcuw; CLS 5l aa g B ae plpe 4 2l oSl
Ddse C8b g8y 4 ol (she g 55> ddlaie 3 & ditud (2b)d S 09,5 (35,5 Uidgdg) (e cnl > WIaB)S HE () 3590
5 aggBo)ls d Jidg)lS 5@ Jidg)lS wiile (lies Sl 51 (S) SladiliSS) g (g pSeess dlge doplapmST il sl laSily ol
&l 30,8 obyd S 465 Lyl S (Carpena et al. 2023) k)ls (g0l 005,055 g 09yl (oled & Cunl b pSg o LogSid
So oS oyied gl SylogS—hl dpl (Spolipms dpl (SIE dpol (Seliily sl ile Laliee LB S5 (et al. 2022
SxSse e B ol 5 mde ol a6 Ns5e 3 LS ool )3 5SS 5 JpinslSygl
oMb (¢ 9l@e> Gracilaria corticata o\ 1o b (Fouladvand et al. 2011) cyisen (Sumayya et al. 2020) suS'
ale 5,50 Ab cld WSle Gracilaria corticata b cuwj Sl 5 il slaais ol ogMe 058" (5155 1y o bals |
Guaratini et al., 2012, ) -lausl o1 (Kannan et al., 2014a) 3l .5 (Govindasamy et al., 2011) Sl slo o390
Murugan and Iyer, ) yog a5 g (Sasidharan et al., 2011) e 05 (Shu et al., 2013) Ll ws (Kannan et al., 2014b
&b Gracilaria sp. 445 Jgbl slaslac &5 sl olis (Sasadara and Wirawan, 2021) cldlas .0x:8,5 1,3 dalllas 550 (2012
L sl e Jb s LSy ol (S pbo a4 imd e LS 1y (6550 JB03)) Jloe el 5 s (5 3VL saSgia M 5 (i (slgiee
NS o 555k (ROS) 308 Jlb slatiss 455 31 o8 4535 Jlgo |y (ol 53 opelins] a8],8 ol oS3 4 (98 (sl
£S5 9 Cute p,S caliie sla oL ply 0 aog BB i8S 6 pSL byl b cuwj SluS 5 oopl g ogdMe (Hidayati et al. 2023)
(Husni and Wijaya 2013) xsls (ale slud Jole ot

VI3 015 5l sla S 25500m el o ol Wy elidlyst o sloenl I i# (ol oo & (e 055, YIS (ol
(Deepitha et al., 2021) )53 ausb plicuml s 09,Sue dlud g (Sawd 5 cdaed @y gawlbonST plp 13 Jbsso )3 (6K Job
Josu 3 6yl Job o 1) W el claalé ¢Sl (Padina tetrastromatica) oLy Sis o1 slvojlac 45 55 jasuie

£y


https://pmc.ncbi.nlm.nih.gov/articles/PMC12277525/#fsn370683-bib-0038
http://jmb.ahvaz.iau.ir/article-1-1097-en.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

? JOMB
039 (il Con § dlmo

“-‘-_/(/:__ Be—Fo s0bxio 1 Fed e o) o bt VA 0,59
E.!L{l}_"r/nz'g’.:.}:f)f https://jmb.ahvaz.iau.ir

31 )Wy Spirulina 4 Sargasum angustifolium Caulerpa sertularioides sisle Sl 5y 5 S g,Slo (slao)las (2013
P b DS 5 ol S o ol B ) 5 (29,5005 g Sl T ol 4 it (58 (sla Bl 5 aadenis S daJgid Ly
5 45l Sl LS5 oy S 4 b ckigd o odlital Jlb STys (sl 53 b S5 on pledl 52 (peaVgn 53 loshinns oS
sloojlas (ol p oMo 3l o 3T 4 a2 JB s 4 |) ded gl (TBARS) s <, p5tligss dpul oims 2Ty olse
LS 1 (TVB-N) L3 (japs JS @ 5 2S00 055 o 1y g sSales 5 Jidgie oaiSanls slags Sl JS iS5 (5950 yobo 40 Sl
4l e (sl el w0 (I3 O (5SS b b S o Lain 1) disge PH. o 05 065 (5 5 Jos o A8 0
Hamidkhani et ) aas o &1yl 5 5Yeb (6 )88k 5 yied cazp b (ol Jpame O ol 13 9 A8 o Canii | (@ y2lio) (5308 o
[(al., 2025; Sarlak et al., 2023; Abdolahi-Cheleh bary et al., 2022; Fayaz et al., 2021; Abri and Mooraki, 2020
Gan b ol & Gracilaria salicornia Sds JSU ojlas 53658 g Y155 ale cusgS 51 )50 and aios oyl pbul 5l Bam g, ol
5 o sl by 5 alis 5| (Oncorhynchus Mykiss) oS x5, GYIUB le S5 egld 6880 0355 Jbo ol
w035 oy Je slod 3 ()RS s Jpae (o) g calie pab g g2 bl inen
Ly, 9 2190
Wdigal (5 9la0n 9 45

5 g odd (gyglaen ydbgr bl 3 o)lrds ogin Uslow sy £ U Gleel 5l 5 ke &S Gracilaria salicornia je,s Sus
ALoliM Ladiges «Sula )3 39290 Jho ClaS 5 (liond Lo )3 Jloinl Glpes I (T gl polatods ab arg o)l Sle B3 €835
L Susd oLF o a5 )3 FO slod b sl 3 y95 51 5904 g camlio Lol pb 53 (s pglaen 3l

ol YA ©ao & b)) s bl Jgymed 5l il see Yoo bl Sl 1 4,5 00 oo ailSlas &g o] 53 5 il ojlas g (sl
od Sl edlatul b adds Ve e & )l clgioee cunss celio YF cuddS o i 6yl SO0 by jo g 361 glod po
&35 o520 Lawsgs sl ale ) snslcasndy o )las «uls )3 3,5 Blo \ o)lad yeily dlo K Juols bl s 05 bglsea
(Payghami et al., 2014) 1 Las W cov g 3,5 olo 40 0+ clod

i o 5 o c8Ly5 Pl &y Solgizy J313 3 oIS e b o 5] g Lol g o5 g byg YIS (oale p Sk V-

015503 31 o3l | gt Ioaoee Aabl 3 5 01y3,8 Al Lis g el 455 51 g 035 0 5 o et sctigf waBly Jil 3 (5919
5 ol 038 Er CubsS 10> YO b Sy g o by ol 08 £ S 5 )5 sl lysial J ale S (sl
WJp S5 i Jals Jols) 4ol ANV S o100 geill oIV ax65 oy o lN p 390 A Gl VY b y3gs Jelis 53938l LS )5
3 g 008 g5 ymed g o alope cnl )3 5 03,5 bolore 70 Ligw 5 LN (Gas oI §ro5S ot gy ov I8 (3535 055 w0305 5>
B )5 AE )5 555 2 55 IS 5 B Sl el e 5 Calin (55 B olStud & Y olStd gt il (e S, ¢ Ji
3 e oo eslae 931 (sl 23 ()05 (55l 4y T 1) Jlgss o> 3 5 (sadins eSS o5 oo 5
o355 5 12 o SIS W30 b )5 Vor Ly 0 o (10 4 ) 190,58 2 s & o (g o) o o igns o 3 0lae
5ok 5T L xdlige ks ) a5 i s plonl (Co53 ) GMP Lyl o 598 il .l Lol lndiges 4y ko Ol Laié ] 8
Slosi (105 )las) ojlas jl ookt (9 (alo S ) Hla 03,5 QB o 2 yd 4 bojlodd Gaios cnl ) (HACCP) il ey S8 blis

£y


http://jmb.ahvaz.iau.ir/article-1-1097-en.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

? JOMB
: 039 (b Cany 3 oo

“-/_/:_ Be—Fo s0bxio 1 Fed e o) o bt VA 0,59
E.sgl’/_"/n)g’.f:f)f https://jmb.ahvaz.iau.ir

S 35555 VI3 oo 5 00 s 5 51 40 oyl ZY 5l oslisl ¥ Jlagi . 5beS 3655, VT3 ole (S0 3 Sl ylas 7Y 5l oozl Y
g5 3 e w0 9 s cpge o Jg) Sy 23 LS oy ¥ essla olS g o 6 ) Jgaze (5,5 keyes (sl St 5l peiges
)5 plod

5 i) (e oS\~ Jseso YY) DPPH Sl JISesly e ol obal 3y Sl slaoliae (AA) g 5T el
U031, e cllab s oy 6Bl o 4y ISl 51 52 s 3 ) oo Y0 5 )+ ) celocale ) olizol b lisaS] 5T colled sy
St 4y 1y 45 sy (Sal Ol S, 5 DPPH Yo Se0 \W0 Jslons j2J5,Seo V2 s igas s S0 )+ 5Ty |, DPPH
Sl lgie 4y (Y gag)Sn Be=r) (S g 5 b (650311 yiagll DI Zge Jsbo )3 d 5 4 6Tl )95 L 3 5 BT (slod 5> 4l ¥
A5 ol (YoRAS) sl ela IS0y (¢yglaes do > &ygo Sl 5T cullad g i 48,5 a5 )

Free radical neutralization (%) = (Blank absorption - Sample absorption) / Blank absorption x 100

A daomie O il a2 pd A glod 3 (i g ad 3l ey Aol 0ud Ei2 CudsS saiged o el Lgy (e (s
Jsbxe g (Morrison and Smith, 1964) 5ui (gl oy el 648 glysl (VAVA) [)Sen ¢ 5l Ghgy b diges oy (sladuwl
Agilent Technologies, ) ¢;5 31,5 g5log,S" 3l o3kl b oya (slasl (sl yiaol o (5lolan b o3lal (515 Gl S gilog S 52,55 (<l
WJob yie Yo b (peubsS S show Juio (63 720 Juib (o5 Z0) HP-5 090 gt .05 plos! (FAVY N) o ys ol5es] jlu, 85T L (6890
b 1 iy Sen 10 .28y IS & (AR (ols L) poale Jobs 15 crizran 5 siog,Sum ) &Y ol 5 151 b ying oo VY-
(slod 0,5 5l €3 Yoo 455l lod 15 5005 s Bl &0 Do2) s o b o] Sl 3 o3lizal L o (slotgd ol Lo (551>
S yaeliy aidd (5 3,5l ds )3 Yo g 3l,S Slo doyd VYo & aids (5 3,5 ol an )3 YO 51 sl (sled 9 3,5 5l dmyd YAS L S0
Sdo 4 0 ST o piales] )3 ol slod dinl plas plolids 51 lisebl (gly b aily 455 ai By ¥ e 4 olog slod a5 Jbs p> s
sl Jeto 5l 0ad 4 )8 0 el sl luilisl slapl Soilog S L g oadliz oy slaspl jwl e a5 andly oS5 aiSs ¥
Ll s by s ol 55 colus IS 17/ j1 1208 (el s ololid oS 5 45 51 (C12-C24) gyl Lo bl yp (sloisud
WA

Slosly J5 s 05 plod] (183-) AOAC 135 )3 o5 53 gy b sllae (TVB-N) Jl3 Jasiasis cslale JS cssime iosio
B35 5 (o eyt ey )b b < ,5) Kjeldahl s, 51 eslizl b (TVB-N) )5 )305%

wiged oS 5 3 MBI Cigts 5 52 ool o sl cings o Bl (8ol o 4y 45 0y 5 gl ol A b s Julow g o
cim clasl s byl ol cim slas] laugs 01d 1) oy Sles ool 1 bdiged cuis casls cislas o] lié @Y gasa |
29 plsl gilitel & Sigan wlie B (o Shalofl S cgskacl (g5t g 050 ol 3529 pas Sl lisebl (sl b ad Al gl
(35 Ol 51 Sy Bl man 5 (wlmcS5) S e (Lo 4a5) (o <55 B 05 (i) st S50 4 K5 (55l
Ve el plonl gilel & bl sl Ssn Lobiie ) oolial b il 355 Lomy gl cen slis] g i b llae hes g o
s ol SO s lye ples (Shirazy et al., 2025) Job bl e/ Caold (31 Cuvd 0> cawgioV=F cogd—A cogd Hluws (Jle
bug odaloj] oSSy, plod g 3:5 ok ul 0ud plonl Baios GMS] )50 10 Lo (o0led slaculws g o odllygiind b Gillao ad
A ol s oleg dly oMl 3l3 olSiily iy diveS  BMEI ol sl

A5 odlizwl Excel 2010 4 SSPS (Ver.17) (olaléla 5 5 cudyi s banyl3ge5 mavy 9 0ol o 4 (slaodly g lel o g 4555 (¢l

Yo ) xS L ks 93 9 aali Hles )3 b, Sle dunlie (gly g b 03wl gig pawsl—39,5 50l 5051 3l aodld 390 Jloy cyusnd (sl

gy


http://jmb.ahvaz.iau.ir/article-1-1097-en.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

S JOMB
@ 039 (wliod Cumy j oo

- Be—Fo s0lxio (1 Fol jlgs ) 0l VA 090
E,sgl‘,.:/n,‘v/.;i’gf’.lf https://jmb.ahvaz.iau.ir

Sl o 53 lly JSenssS Sl e (el gy o cslasgns] sl 3 4005 bty oo T Sl b oy
23,5 abool (P<0.05) aoyd B graws 13 4SSl 905 51 ookl b o jloss yo dunnlio g 05 o3liunl Solas
=W

L3S e osalie V Jsis » DPPH 3y, & Gracilaria Salicornia Sls S sjlac Slaws] 5] cuols 30T aous
TEXI00 & ply (Sl 5] Canols cojluae 51 il ooy &5 G ygm Camd oV SlisnST 5T Cols (o)l SUl 0jlae on 4 g

Gracilaria Salicornia Sudo IS o, las  SlaawS1 51 ol5u0 (5 m503101.) Joss

/a0 £ -/-¥ S0 o las

185 el oo ol Logasme o fcawl 0 ooy Lis ¥ o ¥ ) sl > Gracilaria Salicornia s sbasw) ©LS 5
St yo e Sitpolly gl 02 sladesl 09)5 53 391 gl C g2 ol Yoz 9 Elbld ST 0 ol gy 9 Bl 0 sl &5 5105 ()
295 41y o cp i (Sl o)las o> d 5 o b osd Jlod S sladiges 5 anls ilojl 09,5 A 1 3 o 4 sl o)l
g aals islej] 09,5 dw ya 1 Cudy A ol SSgll5eS0) g Sidgiall « SiinnSly (gl G Oy sladowl 09,5 p3 isly olais]
e Gy slaawl 09,5 10 Culpsys 5 ol olaidl sgs @ 1y Jlde i (Sds o)las doyd dw 5 S Lokl jlos S sladiges
Sl ojlas 103 w5 Sy L oad e S sladiges g aald slojl 09,5 ds 2 )5 i 4 el Sl —ll 5 Sl el e
Oyt 435 ISyl bl &) G el 0 sladsl (IS sy pizmen bl oLl g3 4 ) e (it
Sy e glilye y eluil a8 Wag Kot «SiaunsTly «Sinoll oddd olwlid G sladuwl

VIR (2l 5 2 sladiges 5 glndl 02 Gl .Y g

AW E L feye DAY E ey N E e KV PE PN
N E feN? AV E o[NP ofohE [P S| Slawd 5
AERIAS YIVE £ o/ o¥2 Y/f0 % +/-¥P S o
VA RIS YT E e AR & S| Sk 3 Uy
Wiy /.y VEIVA o[+ VOIYY £ /N2 Siolly
IVEE [\ olo5 ko[NP <I¥F £ o[NP ] S, L
YIAD £ +[eN? YOV £ of+ ¥R SFY L [P S S L
AERIDE VA ERYVAAT VAVERYAAT Sunwt] S i
TARERIRAE RLE YRR [-AE <[NP S| Sy oS

(D<0.05) Cazdy s ;> s e IS 3gmg oimd LS cglitio g8 g > 1


http://jmb.ahvaz.iau.ir/article-1-1097-en.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

S JOMB
@ 039 (wliod Cumy j oo

- Be—Fo s0lxio (1 Fol jlgs ) 0l VA 090
E,sgl‘,.:/n,‘v/.;i’gf’.lf https://jmb.ahvaz.iau.ir

V153 (o 5 51 (Saiged 3 £l 5 G (sl I Joia

VY £ evab J¥SE xR R E IRV Sy S s o
S0V £ /-0 SIFY £ o[98 OIA % - [¥YP Sl Sl ginally
YYAY £ AR YYAY £ [N LAVARS: Y Rv o Aaw] SpwSTly
VAY £ +/-\? VAV £ ofevR VFA - /7P ] Sl 3950
RE RN o5k eV AR Sl Sanarg !

(D<0.05) Csdy s 5> Jlo sme GBI 3gng oimd Lis caglisie Ko gS g > 1

Y138 (lo 5 0 gadiges 13 gluilpé diz 02 Slosaw! £ g

Ay /-.va /-0 % -/-vob £100 £ +[\¥C Sdgud
YI¥YA L +/--Va Yivs £ +/-Vfa YIYd £ -/ \¥a S gid— 0 Snut]
<[5\ £ /- V¥a -[o¥ £ +/-Y\b -IfA £ +[-5b Sgauntl
A [ \Fa ANE £ [vb Y £ ./-3¥b Srgilesy
FIME -[ovVa #l.5 % -/ \¥b oA £ +/+\¥b -3
YY/oy £ -/-Va YY/f4 £ /- \\b YY/YY £ +/\Yb -6

(P<0.05) casy yo ,> o cme BMB] g g aimd ) Lis cglite S8 g >
aads 5l 580k oy e < oy D90 le.o)i sWos,S 53 5 0dd Cgwme ol dlud sla sl 5l S5 )18 &l saie (55051l
Las 5kl edgae 13 Jxsy (glod ;5 (6 )5 o) A 5l L 4S5 ek 0390 Sils ojlas wo )3 Y L pgd jled dy baspe (asli ol s
Yoo ) slaio)d ol Jlos 90 5 Jald 09,5 (cloodly piorad (B Jodo) ud 5155 sV polie 13 a)g euid oy | Sl 09,5 (Jg 0l

YIJ35 (dlo )5 (sladiged ;3 (mg/100gr) 41,5 4130559 5 3L Egone Sgione .0 Jgua

a/y £ +/yy Ba /At /-4 Ca N t-./-ACa * 39y
Voo £ /v Be VWAt /\¥ Bb VFIY £ </ \wCa Y 59,
Ve £ -\ Y Ab Yot ./.vAa v\/5t ./\s Ba oy
AR /Ny Ab YY) £ 5 Aa YVIY £ /'Y Aa 1 j9y

(P<0.05) g 5o 4> I3 dme BMB) 3539 oy Lis cuglitie )3 Lgy> g cindy yb )0 )l dxe M| 3439 oaimaLis Ciglite S¢S gy i


http://jmb.ahvaz.iau.ir/article-1-1097-en.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

0390 (il Cuns ) oo
I\ -
f Be—Fo s0bxio 1 Fed e o) o bt VA 0,59
E.sg&'_"{jg/.;%f.\f https://jmb.ahvaz.iau.ir
oje 9 pob
T —nlieg,S
. (ssbes 7 (s S5V o
(o)las 3 (gglo SV Jlos
ey e 5

)

YI3E (2l 5 51 baiged cws G Sy (Slamnliio (o)) S

Cwl 04 0dld uLM.) \ J—Q.u » uﬁbgg_i)) ‘9 cb}n9palo Lgl.mua}lwa]J)S u.mLo )f).: Lg[md:smwpdlmugﬁa dldmul.a.o )
bl 1y (i B oy yip Sils S ojlac do 3 ¥ gls S diged

S 5 4o g Sy

Sl ol g mn P e Jos 3 6 Ll 1 0laS 0655) VI3 (e (o2 O Gy malilmo e (o) Ca
5 050> & Al (22 O3 g2 Sl oo i 4B IS & Slag S BT A8 4 da g o cal 3 8y b G sl (oS5
JS S elli G ot Cos 4y (S (135 sloodygl 3 2 grelinS] (i e (sl ST Bl jguis pae
s Seln IS 0yl 0 L 00 jlo (sl ,S 3o ol p (Chien et al., 2008) 15 baplasasT 3l 3535 5 oy sladl
35T ela ooty i Hlee Juls a0 13 oo ol g wnls Lisi ) oylias 7V boas e (slaald 4 s (6508 3151 o (lausl ol 38
woxgss (Ibrahim et al., 2022) a5l g ;pmliunSlsss 1,6 553l 13b 4y ey 3] Jbb slosisS b Lol 5 ojlas /Y Lawgs
U8 s 4y Lgal (55 0)ae 7Y b oad Jlows (sloald 15,5 oanlitio 45 ol (V- 7F) ), Sen o Kundu celoasl, also adllas oyl
i ysb 4y W55 o FFA LSt gilo o Luyly )5 il 51 ylias 7 b o lags sloald b auglio > (p<0.05) 4255
YIS leals closs jgyiun ials s (7-/0) Capparis spinosa slao)l ac a8 azélyys (V-V+) o)) Sen ¢ Khadem
9 oleS 5655 VI (oo 63055 IS 3o sl (o eyl 5l aing 550 3,5 o a3 ¥ slod 13 (65085 pln oS 55
Oliwe 9 Sy yd Oy & ol L s 9 (Mohammadzadeh and Rezaei, 2011) cwl 48,3 )18 )y dy90 30 Sl
0392 o gime Syt ol dalis jlas o Lol (p>+/+0) 395 Jlo sime atin Sy CblS I g jos gl 0)luas (g5l slo)lo 0 sl
(p<+1-0) cul

Sedgid Sl Jols 1-3 09,5 pao > (sladeul 395 oo odlawl (JSGdogm) (2950 Cmj (adls G djeds N-3/N-6 s
L (C20: 4) sl Sguisyl (C18:2) Silgid daol Jols -6 09,5 wpo wy> slateul ¢ (C20:5) KS4ilinylj555) (C18:3)
9N-3 09)5 Gy sladwl e (pieS 3b Gl Gy slad! cpl )y jl ool @l Gaiss ol ,s (Belitz and Grosch, 1999)
2335 oanlie aalis Jlogi )> Slyeil (yiidin 5 D92 Gliee e Gl Gy 4 Silr o)lias 1Y 9V (ool 5 5 el )l o 06
ool gl (i 4 pskar 351 (£S5 0)93 J) g (Ll iz 0 ol Gie VL Gl (Sl 0)las ZY g5l Sy
VAR TN sas] S5yl oSl o YA T < fo oV Slgnd sl ANV £ ooV K5 sasl Jols PUFA gLl é 0,05 ais oy

£


http://jmb.ahvaz.iau.ir/article-1-1097-en.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

JOMB

039 (ol Coms  dlxo
= Be—Fo 1olxio AF D yla ) o 5bow VA 090
E.sgu{jvﬁ?’f.\f https://jmb.ahvaz.iau.ir

oy il cuS 5 ) s saalie (P<O/05) 54 45 dme ©olas glls salis Hlas b aS™ b odalie Sls oyl 1o ¥ (g5l Hlos jo
sl oy oS e (ladpusl 4 gludlyd 05055 Wil o Sl has (o 95 oamd L

Ol opl il Jauamo adei 3 edlawl 3y90 (b (S50 odimd yLis a5 39 VYA Jolre ng_b sauo 51,0 TVB-N 5 adllas oyl 4o
E.100) Sy oyluac 4 (g9l Hloss p3 9 (YYY £ /YY) sae 4 sali jlas 0 o] ()15 5 Jgmamme g5 oloj 3l 59y A cb3S 5l smy
pyS o pS e Yo isS clmodyglyd (clpy TVB-N e s 4 dngi b sy (VWA £ +/0¥) S 0)luac ZY jloss )3 5 (VYY
O S 0 b pyS o 3 p S ke Ve iy b e )5 5 (b (sl 0ad (g5 3 lliel (ol )5S (pl jloxe o il el cudgS
Iy 265 CautsS ylizmen (A 59)) )l e LL o Sils o)lias AR X o Jgmaze oS ol cpl sdimd Lo slael pl ol 0alis
S5 5l J..ol>) umT o (00 ‘(U_»L)Sb WY J..ol>) u,m] e &y Jols gg0mme jo sl Og.l o Byne Jl8 5 0050 Lats  se5u
b bl )3 ool )8 Sl 5 ol 5 (BasglS s g opuslgioel (25 (el Lawsgs 0us 155) Sligel (Jgaame 530055 (b a5l o
o5l 5 adls cpl 3l odlazul Jg 03605 (Sidil b g (2L ySL) s g5 osims )lis TVB-N jlade cpuioman .ol ob)d (slaod gl slud
8l diedgu Blg5 (oo st g 95ee dle Sliwgy St 5 9 Wgd (oo oMl )3 Mg sl & Slale CudS (65

Gy a8 (ool sl oM pe ) e i o 0dliinl (5510055 0,90 (Lo yo ldle cudS iswiw sl et lh il S laisds s oLy
se5Y ol ¥ s 5 (o (5 )50k yos g 2lud (i s sl (JaSo gy Olsisar) aliesd Sliylojl LS 50 K)ol ) (glojas i
bl 4S5 (65l 090 53 A wlgdl Sl G ceb b alo oy jdgim 5 el wST lacyled doldl .l ()9,
e @ olud bylyd pl drwed .Canl Bl 0% 5 55 Aol cogllasl pabs (g oS5y dboul slud pusly cuode 5005 o Jauae CudS
ol b iShass, e o] slaodygl 3 g alo cibeS 13 odes dlud ail ol (SojolongySan o (obess Sidgil cled I S5
A8l Wl lg S Cllad g 08y Sy Sl 0o 8L g 0j0 g el cg2 (ST 3 et

bl (gl I Jols GlaS 5 8lg5 oo Jld slod 3 (65 loj S bojo 9 Bl S5 sl Shag (31 Cuws jl e
Dgud oo (645 pab Sbul el a9y sl Wg Wgus 4Ss g8 g sl @ wilgs o od JSts (clanenST g am aib oy
Collaol K5 g pab Al o b oy amolias] jl Jols @Y guae (Tokur, 2007) casl asis b 55 o8 jlaw pilie o> &
(Yuetal, 2002) sl oo ,38 3l Jpaxe 5,505k

u»l_u.o‘ 6519 » .)9_‘»@ J.S.ma JERY old U»Lu.ol @L}J 9 L;’)‘Lu& o> 92 6414_‘0944 i:AAC &S el uL_.oe_.a) )‘ dlcksjw w:.‘o
03903 oyl 43 g odud Lguume (oliE cloodygl 3 s Slasgund I wab .ol (] (6o g 030 Syd g lad 45 (glosle xisliS 5l Juols
uo.u.’l.) Cyguo 3 LQ(J 5k sl )I)S u.s\/la Cja.m 2 U_:‘.\.G (J"’))I )Ja) )I u.sIJ& do.)Lo c_go JRELSNN ‘).s) o o )L.u.») odiS g.B)..a.o b...py
DS )8 oS Bpas (hpds )50 Collas pabs

992 a5y @30 g pab) (e (sloaSld jiage don I g (B le glaadls (glads (b)) Jold (a8 Slilejl plonil 4 g |
4 3905 leal )lgs o Coles 13 .03,5 oLyl bayles L §l yo Gracilaria Salicornia 665 s oylac 7Y (6,5 )5 b jlos (<8l
adye B g oo Jo)8 2 (Jgib LB CudS 5l (Sl ojlas (139381 L o (&S g o ol oy g YIS olo Sl el g S
Jsao ()58l yoe )] sl giSTe plad «5)l1 S5 % 55, (bl U g Jlos (slod 53 (g ol & Sl ) sl ol 50 4 L 4,
359> 451 i oaid g Jguase JBsile yos a5 3905 el g5 g0 )1 T )ikl jle n b ool alols S oylae ZY L oads Lo

x50 ol gl ) eolatul Cas g dals Jguase (o) Bsle pes LL U lislejl 3905 JUis pjlime ol opl 48 390 anlgs Jlso (clod

gy


http://jmb.ahvaz.iau.ir/article-1-1097-en.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

. 039 (ol Cuns j dloo
A\ -
f Be—Fo s0bxio 1 Fed e o) o bt VA 0,59
E.sgwff;vﬁ,’;g".\f https://jmb.ahvaz.iau.ir

%

JOMB

SMs (slmedygl 3 Slouls IS )3 b Sludg LS )3 xisdess bl Oygums g pawg pdaw p Gl oais pbul (gjludiges d> 4> oS

25 plol 3 aliie (slmed gl 3 b (gl 3485 ol @l S Sl g0 )3 5 2,5 plosl

References

1.

10.

11.

12.

13.

14.

15.

Abdolahi-Cheleh bary, Z., Latifi, Y., Mooraki, N. and Khoshkhoo, Z., 2022. Huso huso fillet preservation with
coating contained Spirulina algae extract at 4 +1°C. Journal of Food Science and Technology (Iran), 18(121), 335-
348. doi:10.52547/fsct.18.121.30

Abri, S. and Mooraki, N., 2020. Effect of Methanolic Extract from the Multicellular Alga Caulerpa sertularioides
on Qualitative and Sensory Properties of Rainbow Trout Minced Meat at 4+° C. Archives of Pharmacy Practice,
11(1-2020), 105-113.

AOAC International, 1990. Official Methods of Analysis. 15th ed. Arlington, VA: AOAC International.

Belitz, H. D. and Grosch, W., 1999. Lipids. In Food Chemistry. Springer Verlag, Heidelberg, Germany, pp. 184-
185.

Carpena, M., Garcia-Perez, P., Garcia-Oliveira, P., 2023. Biological Properties and Potential of Compounds
Extracted From Red Seaweeds. Phytochemistry Reviews, 22, 1509—1540. doi:10.1007/s11101-022-09826-z

Chen, Y., Nguyen, J., Semmens, K. and Beamer, S., 2008. Chemical changes in omega-3-enhanced farmed
rainbow trout (Oncorhynchus mykiss) fillets during abusive-temperature storage. Food Control, 19, 599-608.

Deepitha, R. P., Xavier, K. M., Layana, P., Nayak, B. B. and Balange, A. K., 2021. Quality Improvement of
Pangasius Fillets Using Aqueous Seaweed (Padina tetrastromatica) Extract. LWT - Food Science and Technology,
137, 110418. doi:10.1016/j.1wt.2020.110418

Fayaz, Y., Honarvar, M. and Moorki, N., 2021. Optimization of Extraction of Antioxidant and Phenolic
Compounds of Caulerpa sertularioides by Microwave-Assisted Extraction Process. Journal of Food Technology
and Nutrition, 18(270), 5-20. Available at: https://sanad.iau.ir/en/Journal/jftn/Article/832377

Fouladvand, M., Barazesh, A., Farokhzad, F., Malekizadeh, H. and Sartavi, K., 2011. Evaluation of in vitro
anti-Leishmanial activity of some brown, green and red algae from the Persian Gulf. European Review for Medical
and Pharmacological Sciences, 15(6), 597-600.

Govindasamy, C., Narayani, S., Arulpriya, M., Ruban, P., Anantharaj, K. and Srinivasan, R., 2011. In vitro
antimicrobial activities of seaweed extracts against human pathogens. Journal of Pharmacy Research, 4(7), 2076-
2077.

Guaratini, T., Lopes, N. P., Marinho-Soriano, E., Colepicolo, P. and Pinto, E., 2012. Antioxidant activity and
chemical composition of the non-polar fraction of Gracilaria. Brazilian Journal of Pharmacognosy, 22, 724-729.

Hamidkhani, N., Mooraki, N., Sedaghati, M. and Haghgo, M. T., 2025. Efficacy Evaluation of Jania rubens
Extract Against Four Pathogenic Strains Associated with Foodborne Disease in Iran. EcoScribe Publishers
Company Limited, 2(1), 20-40. Available at: https://jfines.org/index.php/jfines/article/view/12

Hidayati, J. R., Karlina, L., Ningsih, D. P. N., Wijaya, A. and Bahry, M. S., 2023. Bioactive Compounds and
Antioxidant Activity of Tropical Red Algae Gracilaria sp. From Bintan Island, Indonesia. IOP Conference Series:
Earth and Environmental Science, 1148, 012004. doi:10.1088/1755-1315/1148/1/012004

Husni, A. and Wijaya, H., 2013. The Use of Gracilaria sp. Extract on Refrigerated Red Tilapia Fillet. Journal of
Biological Sciences, 13, 640-644. doi:10.3923/jbs.2013.640.644

Ibrahim, F. A. A., Soultan, A. A. and Bellail, A. A., 2022. The Efficacy of Rosmarinus officinalis Extract in
Keeping Quality of Cold Fish Fillet. International Journal of Scientific and Research Publications, 12(5), 370-377.
doi:10.29322/1JSRP.12.05.2022.p12545

A


http://jmb.ahvaz.iau.ir/article-1-1097-en.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

039 (ol Coms  dlxo
—f“/— Be—Fo s0bxio 1 Fed e o) o bt VA 0,59
E.sg{’/_"/n}g’.f‘-‘f)f https://jmb.ahvaz.iau.ir

JOMB

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Insani, A. N., Hafiludin, A. B. and Chandra, S., 2022. Utilization of Gracilaria sp. From Pamekasan Waters as
Antioxidant. Juvenile, 3, 16-25. doi:10.21107/juvenil.v3i1.14783

Johns, R. B., Nichols, P. D. and Perry, G. J., 1979. Fatty acid composition of ten marine algae from Australian
waters. Phytochemistry, 18, 799-802.

Kannan, M., Dheeba, B., Nageshwari, K. and Venkatesan, S., 2014. Antibacterial and antiobesity activities of
marine algae Gracilaria corticata and Spirulina platensis. International Journal of Pharmacy and Pharmaceutical
Sciences, 6(6), 420-424.

Kannan, M., Pushparaj, A., Dheeba, B., Nageshwari, K. and Kannan, K., 2014. Phytochemical screening and
antioxidant activity of marine algae Gracilaria corticata and Spirulina platensis. Journal of Chemical and
Pharmaceutical Research, 6(11), 312-318.

Khadem, P., Motalebi, A. A., Rokni, N. and Razavilar, V., 2020. Effects of Capparis spinosa Root Extract and
Modified Atmosphere Packaging on the Shelf Life of Rainbow Trout (Oncorhynchus mykiss) Fillets by Measuring
of Antioxidant and Antimicrobial Parameters. Iranian Journal of Fisheries Sciences, 19(1), 272-285.
do0i:10.22092/ijfs.2019.119158

Kundu, A., Chakma, A., Dulal, M. A., Rasul, M. G., Mondal, M. N. and Shah, A. K. M. A., 2024. Effects of
Stevia (Stevia rebaudiana Bertoni) Leaf Extracts on the Quality and Shelf Life of Refrigerated Catla (Gibelion
catla) Fillets. Journal of Agriculture and Food Research, 10, 101058.

Lahreche, T., Durmus, M., Kosker, A. R. et al., 2022. Effects of Different Plant (Marjoram and Olive Leaf)
Extracts on Quality Characteristics of Red and Ordinary Muscles of Vacuum-Packaged Tuna-Like Fillets. Applied
Food Research, 2(1), 100034.

Mohammadzadeh, B. and Rezaei, M., 2011. Effective of green tea extract on lipid quality of rainbow trout
(Oncorhynchus mykiss) during ice storage. J Fisheries, 64(1), 85-93.

Morrison, W. R. and Smith, L. M., 1964. Preparation of fatty acid methyl esters and dimethylacetals from lipids
with boron fluoridemethanol. Journal of Lipid Research, 5, 600-608.

Murugan, K. and Iyer, V. V., 2012. Antioxidant and antiproliferative activities of marine algae, Gracilaria edulis
and Enteromorpha lingulata, from Chennai coast. International Journal of Cancer Research, 8, 15-26.

Pateiro, M., Barba, F. J., Dominguez, R. et al., 2018. Essential Oils as Natural Additives to Prevent Oxidation
Reactions in Meat and Meat Products: A Review. Food Research International, 113, 156-166.

Payghami, N., Jamili, S., Rustaiyan, A., Saeidnia, S., Nikan, M. and Gohari, A. R., 2014. Alpha-amylase
inhibitory activity and sterol composition of the marine algae, Sargassum glaucescans. Pharmacognosy Research,
7(4), 314.

Rathod, N. B., Ranveer, R. C., Benjakul, S. et al., 2021. Recent Developments of Natural Antimicrobials and
Antioxidants on Fish and Fishery Food Products. Comprehensive Reviews in Food Science and Food Safety,
20(4), 4182-4210.

Sarlak, B., Sedaghati, M. and Mooraki, N., 2023. Production and characterization of dairy dessert enrichment
with Sargassum angustifolium algae. Food and Health, 6(2), 24-30.

Sasadara, M. M. V. and Wirawan, 1. G. P., 2021. Effect of Extraction Solvent on Total Phenolic Content, Total
Flavonoid Content, and Antioxidant Activity of Bulung Sangu (Gracilaria sp.) Seaweed. IOP Conference Series:
Earth and Environmental Science, 712, 12005.

Sasidharan, S., Darahand, I. and Jain, K., 2011. In vitro and in situ anti-yeast activity of Gracilaria changii
methanol extract against Candida albicans. European Review for Medical and Pharmacological Sciences, 15(9),
1020-1026.

£4


http://jmb.ahvaz.iau.ir/article-1-1097-en.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

E.sgt‘;_"{jv/.:%f.\f https://jmb.ahvaz.iau.ir

JOMB

039 il Cum j dlono
Be—Fo 1olxio AF D yla ) o 5bow VA 090

32.

33.

34.

35.

36.

37.

38.

Shahrier, M. J., Rasul, M. G., Afrin, F., Islam, M. R. and Shah, A. K. M. A., 2023. Extension of Shelf Life of
Nile Tilapia (Oreochromis niloticus) Fillets Using Seaweed Extracts During Refrigerated Storage. Food Science
& Nutrition, 11, 7430-7440.

Shirazy, M., Mooraki, N. and Honarvar, M., 2025. Assessing the product attributes of Iranian localized frozen
dumpling dough incorporated with fish paste. Discover Food, 5, 22.

Shu, M. H., Appleton, D., Zandi, K. and Abubakar, S., 2013. Anti-inflammatory, gastroprotective and anti-
ulcerogenic effects of red algae Gracilaria changii (Gracilariales, Rhodophyta) extract. BMC Complementary and
Alternative Medicine, 13, 61-69.

Sumayya, S. S., Lubaina, A. S. and Murugan, K., 2020. Phytochemical, HPLC and FTIR Analysis of
Methanolic Extract From Gracilaria dura (C Agardh) J Agardh. Journal of Drug Delivery & Therapeutics, 10(3),
114-118.

Tokur, B., 2007. The effect of different cooking methods on proximate composition and lipid quality of rainbow
trout (Oncorhynchus mykiss). International Journal of Food Science and Technology, 42, 874-879.

Xu, X., Liu, A., Hu, S., 2021. Synthetic Phenolic Antioxidants: Metabolism, Hazards and Mechanism of Action.
Food Chemistry, 15(353), 129488.

Yu, L., Scanlin, L., Wilson, J. and Schmidt, G., 2002. Rosemary extract as inhibitors of lipid oxidation and color
change in cooked Turkey products during refrigerated storage. J. Food Sc., 67, 582-585.

O«


http://jmb.ahvaz.iau.ir/article-1-1097-en.html
http://www.tcpdf.org

