YA G Y Olxbos e (Y o lol— A 0,90) (1 2oloo 30 (6031355 (5590 g9 ;<o aoliliad I

5 Olwogas » Dunaliella <k o jlas S9k> O3gs” » i S 1rg3 by Wb
SIS 098 b (Huso huso) (slo Jud (sald 29 5 9

e S oV g b oS 8 atle Lo e e T ST (ST sl (6l e <5 i0550,m e
*9‘5&:&’.‘ ‘}h) jC)L:SlJ.@J: (Solia

Ol G e eodhnl ST o&ils Gy 15 ol g o ST ppals 08Kl ¢ I 31 g0 bl 09 S
Ol e JoT e oDl 13T ol&tihs ¢ JoT bl T ol ¢ oe ple spsleos S
Ol 015 (oA Dl 31T o&ils (it 5 e doly el ) (8 i oS> (o ME s 5 pske 05 57
.g\,_\‘ofﬁﬁbcu,w,,u{(\poﬁmudmcuww,wka,,f*
Ol e bl ol ¢ glde s 5 pske 05 80
Ol 65 Oyl oDl 515T olKils ¢ i g ¢ o1 gl s pole 0aSls (e mls 5 p ke 03,5

VYoM ppds gusb VEV I3l 45 &40

[ Downloaded from amfi.ir on 2026-07-08 ]

ooy
.A&QdajdeTéjlvabo)): (abe a\{&})ﬁjdklﬁ))c)w‘w|jéﬁ%bu e A

5 Cmilon 5 osllaals gla L2S Ty ol Slen b 5 IS eIl ot a ol e 6La0NeeSTT 5T 1 eslial ¢ oy sl
Soslas sl WS (Shp b £Sb asp Gl ol allae Aib o 55,5 oS0 iS 2alS
(135 Slagle 3T plonil Jlomins 5 S 0l 5> HUSO husO _ale 036 alé —uiS” Lai> , Dunaliella <l
Sy gty ou= b5 mamer s TBA PH (o gole ju slas SSTL 5 s5lsn Jds50 6 SL Soled Jold ol
Oljes s S SIGIDPPH g, 4 SlianST 5T Cdled oS (g0 sluas S 5 plol Lo gos aen 51 sloy 5
log CFU/G U i, oSl soslas sl iy ols Saisel sl oM 03 S35 55 oS LS L
U/FVE /Y 10g CRUIG dals o sa 3 Lol (Zbls 15 Sl Cojlae (61, b BB aials 53 457 5. /) VE/YY
i3, S113 sled & S Al Hled (513 L p3le v (a6 STl oo il o Sloma - 1 513 4S5 55 05 555 50
duslie 53 dals &g )3 TBA 5pH 5las (p<0.05) Cuils (g iy 51530 (6515 sae Oy geots olas (59l 01 528
Sheslanal a8 sls QLS )y 5 ool (p<0.05) 55 YL ng\.as;x,:)}b«{&)u@é e 5 pld 555 50 ekl Hlas & 5ai L
g b6 L (Al o3l glaald 55 g ST s Sl Cales 4 (il 5 o &Sl o jlias sl OGRS by

s e Jloxdu 3 b (616K 005 LRIl 5 S ind 56Ky 0p il Jold o o S5

01528 «(Huso huso) ale L Dunaliella ¢S ¢ ST, 55 2b s 1 Gols” OB 519

* yasamin.latifi131@yahoo.com

Al 1o 2sloo )0 (693,15 (§58) g9 yKamo doliliad


https://amfi.ir/article-1-60-fa.html

[ Downloaded from amfi.ir on 2026-07-08 ]

bug fpdy bl alS g 5o Jsloee Glagpmln s
S35 by bl 555 ol Al (7) 558 00 6 s
SN grazen iy 1 e 4 el gla S5 g 5l cnmlial
Ao O a1 51 ol a5 5155 (sla s (galaml 4 U
Fo i ot LS Ky i s aTe s 4
Slo st o 50 St 42 305 o oIS g ST S a3 0

V) 55 b5 &,

bl a zie 53 8 ale 55 O senldnSTT g 55540

-xﬁs‘w;&)ﬁmﬁﬁﬁéﬁﬁﬁbﬂw
038 55T L bajldsand 5 bl ek 4 5550
SUS 5 OsrmleeST S o5 555 0 Wl 0 2 (slad!
i OSN3 0S7 S50 5 055 L
Lo sbalde oy 4 gl slale s ol i o
35 n a2 sl wab g gl 4 S Sl Y g >
5 el le 5L alsl e b g O sl ST Q)
b oz Ol S alax I ilien glay 5S6 4 S
STy B L OS5 |y ale 5o T Ol Sslo s
bz OpmaldeaS| 3003 dwl SKspmibss
o DS 5 PSS 5 G dn kST el panby
oS 3 e Sl ot s Jale oS5 anils JLis 4
352 30 S e laly V) sshie e
S S s okS Laim (6 45108 gla 1S
SV game 5 (Al e B3 5 oS n 63 Sles
35S b o LIS ST .l (559,06 2o
kS 2l S S e s o DS e b
Ol kST 51 6,8 gl 61 o (V0) Wigh o oldEslga
(olde Y gamas s 13T LI, J.«S;J 3 S
o3l 3550 o sume (SLOIAST ST 51 65k ¢ 29l
5 e Sl S e (V) 5,8 s 13
A sl (b (g pan gLOSI ST 50k -
wrg 3y b OIS ST 1 el
w3 5 ) 508 wS O e 5 0B S W 5 OIS

(Vo) el

OLBeR 5 03255 H9m B

.

o0
Ol 038 5 om i 51 SO bl Olale
Olale Comax 740 5gd j> ditea Sl gl 39 08
HUso ) als Jd .S oo S 533 Lo 5o obsl
ol o3 45l (o)l gl Olabe slaws S 51 (huso
Glaas s 5 55T (sbos ol sbys o by OT
Sl 2l n 5 ol () Asl e T b
O g O 8 aikie js sin o Codl 5 lys
P S S Gl sshe o s by B8
L Olnl 53 9 555 o0 o smome Olgr 3 )l sl ale
(345 0 w5 ls (65l Al s Al K (B slapl
5 o Sbas 4 Hus Sy aalS 51 Huso o3 ol
G pm M b (sl J3Cl ed w8
St 53 S sy 5035 polie OT by CodS

O bl glyls OT (glees,sl 3 s b O e

F) sl o gLl e o mr Sladteal GV (6 yen 5 e
RSP K G XN P PR PRG- /A DR RT-SPRES
Mie & g 5 o Tl 33 (b 2 S o
S p5Y T (glotanl jlutie ¢ pimman )5 3 25 (53L 5
slagds J5lglaasle o Sege 51 S o850
Slos aly ol 53 sde g 5 OT
2 Y Tl de LS s O, sl
4 Y T gl sl sl (ALE Gt
25 L 3 S 55 503 51 55 3 50 o 5 Ik

(F) Lo Lﬁ‘.‘-’:" LgL“Q:i'»j;;

) Al O 55 gLl g e Sl gz 3

ol e s Js el slhe Ol ol S,
S ooty OsmldlST blae 3 1) b
VU (6 pdynlud Cos ol L) Gl 03 ST sl
Sl Ky o 5 OgemllenSTT 13 Slmal 5 ale o
5L 3gdoee 0T )L 093 b 35d 0 o Lo
e skl ol 5 oab sl 4 e A O gl ST

5 Ll gLl e o laded Osls s

Applied Microbiology In Food Industries sy


https://amfi.ir/article-1-60-fa.html

[ Downloaded from amfi.ir on 2026-07-08 ]

S (5 YT a5 s Dy ¢y lied o)
SLS 5 S 5L S sl i g 3 Shas 5350
e & o s Snks Jalge Bas ¢ s Jlb Calisen
Col Sl (Lgd o o5 Sk Lol il sl
dile Wsd oo 6597 5 3 (AU gl g o o alS
O9dy anws 5 omF] 0D loggd (3L 4

10) Sl a8l 3 5igy claokiasabs

gy 3l o e (slady,S L s 51 (S 01528

3 Ol i 08 g oz B Jsho o055 Ol gy b
—(O06F) - L) 0558 &S Sl am g BB LSl 0,8
b ) S sdbakanl Jsame oS5 C TS 8-
s 5 S C T S - fael -N=(\eF)
Sbde 3 Glilp 4 s Cal b sla Sl
O5S SMHenSI ST CIlab 55 0 L3L Ol gy e
@ Uls ol el ST Il 5 lee 1 sa
loos S Jldie SRl I g 5,05 (Ko OAd dhiul a3
D53 L OGS b S et Sk aT
) s oo Olis (6,28 Sl 5T 51V ST 5
0333 Siaskes sk LS e 0T ksl
Ao 5 93,5 Ao Sl L(VF) Sl jes s J ST g
e pseds alb SelS ol 5l Lol aS B
Wl o3 Slas slaos § 350 5 Lol (gbasl Loows
S 550l sl (i Olye @ 015 0 O RS )
b Sl s pae ek DLS 5 Juls L
Ol et 01558 Jlesl a3 53.(W) 5 S aslizal (ol
Al 4 B Ll as Il e S iy
Slajasli Oljn 5 s iy Ll 5 53 (Jgeme (5 20
Gdge 03 ST Sz gladnl 5 dond &) 5L 55
VY o595 Slest 5o Ol (sl yls (sladigad g o AS i g
Aals Sl sas 1 S 65l5 smn s sba S o))
I3 sme Dl oy 95 ol 55 55 pH 5 TVB-N (TBA .1s

(p<0.05) s odalive Al & 505 b ok Hle (Sladi oS oy

5 poly-B-(1,4)-d-glucosamine
6 poly-B- (1,4) -N-acetyl-d-glucosamine

s S Sluogas wDunaliella Sl o lasc 9l o395 p (Simo STy95 gy il
6l 090 b (HUSO huso) ale Jud (sakis (9 550

S 3L a5 b sl oS 08Tt
o Llad S5 eslizal 3,40 ST LIS, Cods
(o san OIS ST i Sl Sl daul
Sl 5 o5 o ealitl (b sl oS 51 5 e
b 5 4 6 S s Jihe 65 s See e
Aoy oSl ydn S 5500 L OLS 5 5l sles 28
W55 etk S adi s e
Azt (OIS ST 5 48 o ¢Lal 2 O o sladkd
gle s Sl s T e gl o,ls gle 5 ny
Ol on 1y (Sl 535 038 T 5 5 g0 o0lial s
S 3 (b 3lge oSy g G Ol ey Lats
Ol ey 5 e CodS 5 5gs (61 oS Ly 585 Ol oy cpls
éu\@\;@ov}wﬁb}&)bd\ﬂw@
Slamly s 6,3 gsl- Donaliella «Ce- .(VY) 5 8
S & S TMgs S il s 5 E 5 C
kvl TS50y anly 5 Tady IS 65, 5 45 el
A5 S8 (I Vpems oSl 3550
(o el ke 4287 > s Dunaliella ¢s
Ot cbsbnl ¢ et 55 olesT (laos s bcdin 5 Jil il
2 - mlie o i 3 (S8 5 550 ST IS
e 5 Ol g (mmen Dunaliella s ys oo 43 5
Jole B M5 Sl (gre (S 310 1oL
) Sl ok 3lgiing LOILnST| 5T 5 okinseSS

S dmes (SOL Y (ST gl iiy
SOle e iy by Lleds atle b (gl ey
S bl gosdbs 5 Gim AL b ) b
3sber dlasl lAE 3l g0 mshau 655 Sl 5 2SIl
sla il g L;:_/SL.& Lgl.auf}:} 4L§l§J}J¢4{ (V)
Dy B S ns dler I ks blse & SThs
(s b slee 455K 5 ¢ gland Hltle (S )
o312 Ll s (b0 SVl a s (i gy Zalins
29l Bl CBL 5 p s 5 (DD g pH o) 2l
2 Donaliella

3 Chlorophyceae
4 Volvocales

4 1o 2sloo jo (693,15 (§58) g9 yKano dolidliad


https://amfi.ir/article-1-60-fa.html

[ Downloaded from amfi.ir on 2026-07-08 ]

U0 2050 5L K 5950 Sl Aol L oy ) e e
5 3 bt a0 5T LS 55,0 2 508 5 13
-V 1O oy SlaiT sy £ 5 35 O 40 0T )
b b b sals =Y 5 (C) (o)lae 5 Jidig O5b) dals
soobas 1) sl OGRS 5 e Shs iy
Slaakd canls) 5o Ah Gy (T) Donaliella <
9 Ldd Heabge ibg Jalee 3 Y MIN Sle 4 Al
5355 S OMIN Soe 4 SLSI J ghoes b i 0305 ol
Ads Hgab ge ib g Jgloes j3 W SQAAQTJWW
SH o5 o ol Ll 5 s edd Hlas ladls e
Ml gas b gy Jglomn b ik 313 515 1+ °C (gles o
Sy FEY °C Gl 5 badigai S s 5 350 SUis
Ls S by 5 g S L)
23 Baped e 5 ol (S5 Sr la ol
S esss0 Sl ol 55 GV ) 6K enss J b

(1) 4 ploil ale IS ST 5

Seo M9y b (Sl IT ol s
oslae 33 DPPH 33T Kl
Donaliella <>
G5 suiges SN Ml Ol5e 4 05057 plonil g
33 5035 bdiee Jylke DPPH Jglowa ¥/A MI L 1 o
lad shoes o o 503 8 MK VM Do 4y (SS00
Jbe JENWAY) s 555 Sl 530\ AM o= 50 d 5o )31,
5 dsap bl s as Kol (0Kl 6850

AYF) s aloes

ST I8, (Sais Hlgs 105 =RSA
Aals & gad odo- = AbScontrol
03031 3590 4 ge3 o =ADSsample
(Plo Sl & g0 2lasd 6T
PH (& p5 0 3101
Ml 5ol O35 gen abo 64}g;t¢;agr)\¢aﬁ
oKs b & gai PH Culg 53 5 i bgliee Jbie OT Y0

OLBeR 5 03255 H9m B

Dby &S als ol (Yo q) 0L, 5 Fan = .0A)
35 1) odd daie Shnd abe CuiS Coily Ol sS
3 AS bas ol jsb a4 5o, ¥ e ol 5 -7 °C gles
Coda b sl addles L(V4) was i3l 1) O jee J4b
osbas Gl OG5S sin S i AU 0
o> 3 B (g9 Sor Dl s 655 5 Mliss Sl

Ll o el (550 053 (b Al b b

b 95 9 Mg
Wligd Sl 2T oslae 4@

L sosabsé s, 4 Donaliella e (5,80 Las
235 00 OF Hldie i plal ks ST I 5l eslizal
O e M s s Jizie a5 (gladed Cop b 4 ¢Sl
0313 OIST o5 4l o 4t b LS OT 4y e T
A esls 3 oKalesT las 5,3 VY h Cods w5 Ad
ooled aily Blo oS 1) s 5l oy ol (slaeslas
53 s ot 05T ous 53 ok bgliee Sten LA
(¥ ws oS g Ldas 0F °C les

9 Oligns 2 e (FThes Sy e
Bl g8 Sadld A3 g
2 OsS s3y (CH) Ui by o6 sy
Al LIV G5l &S (LY WIV ) ok a5 5L 55 e OT
h e 4 ¥ °C (glos jo Jghoes 5 i o ol oSzl
da i g 08 diOlasil 5 Ol 05 (gl 030
& Oplo mdl) sliSe 5 O soas Js e (VIV) T 01V
gz anlsl Hn s b gl Vo MIN S 4 5 48lS) J gloes
gl S5 OS5 L (S iy Gl
4Ll Donaliella oS> 5T o)las /) ol ags J glowe
Lglss o8 SN B YO °C (slos 5 adgloes 5 s

VF) s

Sl e 5 4 Ol abTes! S50 51 ale &5 503

4{«6;:?0‘;5@‘%\«1")=W‘4:15f53g5;:f(>}@jf~
O gr oo, & 055 LY/DCM Cwbes 510 X #CM Dilaked
JSap P ole) b Sllas (ol fgemme ks ot
ok (IS s 35 Dy s dhsp S

Applied Microbiology In Food Industries £0


https://amfi.ir/article-1-60-fa.html

[ Downloaded from amfi.ir on 2026-07-08 ]

(s god (5l 3)) oy K 53 lags STL sl 03 5 YL
S Glaly s odd el (g5 5) 5 58 p e Jgloms 537N
33 05l sSSIYE N 51 dn b STU S a0 b g e ok 00
Sobs S cwl eds Soled FYO°C cles
BT oSke 5 42 el LSS e 03 (K5 sms S

(YY) ws & logio CRFU/G & sumas

(PTC) 15l g SOGS 35b g
Lol eds 4y e 31 PTC oles ol

S ML ldie . as oslizal (TSA) HBT (g g Sy 5
ol b SuS b (64, 0dd 4 ks
Ay 1Sl (slags STh 4 by e (slac oy 5 0ds iy
) ds ks Ve °C los 53 0 5l 5SS 55,V )
> (b3

©ogobs Sisel ded 550 Ly badises b3
b S5 5l &K a skl i plowil 5l O iy,
b ool @ e S3L) S8k s il 5 O g
& Sses s Susd @5l U P ide 350>
55 ) 1 a5 s 3L oY s Ssd)
S S L F il Sl i O 1O0MeS 5 i)
LgJ;..S\:’-‘Y :stq&husjﬂfucfidwﬁbﬁUél{
Al alie (55 D 1023 5 ¢ pn SIS ¢V )0 505
S i SAES s SH L Al g F et
50 s Vo pabel e Nls Sy
BB @ 155 BB JS e sV ipas S 5
MelS ¥ iJpal F s me sl el F 148
) (Vi el
Jakod 94 jou

el ok plon] IS aw y boseiT wles
SPSS Lijile s 3l eslizel b baesls (6 )WT b sy s
oslizal b aosls o35 Conds Ml 53 ok plonil Yo b
ck.w > Kolmogorov-Smirmnov sla ses &S 05057
055 dl i Oy 53 S gwyp P< 0.05 gyl sme
one ) 4 b ¢S byl o 0905 51 baesls 2871,
s il 333 e (12 .S o3lizul (Way ANOVA

s S Sluogas wDunaliella Sl o lasc 9l o395 p (Simo STy95 gy il
6l 090 b (HUSO huso) ale Jud (sakis (9 550

93 odd 3,lukul (s g 827 Je (Metrohm) ;s pH

(Y0) ws S eslul oV 5 F slapH

(TBA) sl &5 3945 99 3L g5 (5 350 310!
S gr el 6505 5bes S 05l sl
=) L cosls JUST YO MI L 4 cods ol ezl g 2 4 g
dg 4y dloee pt SO ME 5 0kil) o 4 J 5
TBA (o e 0 M s 0315 JUist Hlas ¢St 3,36
=Y = Ve ml s TBA j54 Yo mg il 51 S0
(ool s 2r 5 43 (Sl JEET (Gl 4035 Lo 5 U5
AOOCLgLas)JL;)LAQ{rb)JbLkd}j.uhiobj_}é\QTA{
A 3 aee les 3 w5 S 5 Y M e
(AS) T S Ol (6 2 g0 5 Sl o&Kind 55 ¢ pmern
L .dd okl (AD) haze OT uals flae ,5 OF M s

) LT o Caws s TBA Ol s ¢ s 5 abasly 5l oslizul

(As — Ab) X 50

TBA = 500

8l i 6T

ol o8 Sl eslinal L oale ald 3L i
!y T Cawsa (LFRA 4500, Brookfield, USA) Ju.
¥ mm ks L TALL/1000 glal sl g 51 ) o)
S 5L YOl S5 ,k6 ldde /A MMIS e
(AL Ol gl O gl S 1 (614 g0 (595 2 Y Ll JSom
s oslizul CaSe ) €M slel L

2950 SOgesT
S3led Jdg o S TL sl

b (S5dsms S T @l 650 @5leasle]
ol (S5 Jgloes 40 M55 45505 8 51V OF (65l
el oo gl 3 T 03,5 (Ken 5 (/. +/AO NaCl) ol
s, 0T jlgus as § L j3 )7 0, 0l gea S A
Gl S ioled lp s ag )T 5T
STy Loos ol g sladises 31 (s5les Jdse
9,500 L oiS” Lases ag Sl iy oL o3lizal (PCA) BT
wren| CiST gy 4 codd g (S gas S/ N Mo

j\:.;Q)ﬂ)).ﬁb)‘)d@‘@ﬁﬁ&”k@é})ﬁ

e 1o 2sloo jo (693,15 (§58) g9 yKano dolidliad


https://amfi.ir/article-1-60-fa.html

[ Downloaded from amfi.ir on 2026-07-08 ]

22 (b OMeST ST 6 Olsions Wl o 5 0351 (255
.;ﬂf,\;uu&ﬂl;w&,,u,&w@w)uwﬁu
2l SO0 3T

PH sk

2 PH el S ol slaesls (ganslas sl
b laosls (287, Candy Il o ilejT 3550 slaey &
one sample Kolmogorov-Smirnov & ss3T 31 eslizsl
clu,;uulau;,{u&.\;um}uwjﬂ(k_s)
Gawslie (gl copl ol .Sl Jbe il ga &b p=2/¥ed
o135 gl ;35 ANOVA (566 b &S 05T 5 laesls
S ds Lasie VS5 L lke 5 A& eslizul p<0.05
p:0.000cbﬁw,ﬁ;mém,;&w;pH ks
a5 LAl e (o)l sme OV syl sl 5) 4
(@23 595 935 (S 5sbaPH 0l A [23is LSD 05057
Jsb 53 535 Vbl ged 53 o8 5 J RS 4505 53 o
IS @50 PH Jl S5 53 il (63 m0 Ly Ol
Dy e edd Gl el b awlie 3 (ghls s sbay
Sp (V)N 55y 55 S & sed sl PH o 2is

TBA b vy y
53 TBA (5, 5ojlul 31 Jool> slaesls 5 &Kle duslis
o 5 bl os 11 Y S8 55 2le3T 5550 glbes 5
3330 IS w303 53 TBA Ul &5 di adein ¥ S0 4
Pt ol s s gbar edisles 05 8 L anglie 55 )
03 J S @sad 6l TBA Ol op i (p< 0.05) ol
Syui 5 IS Wgad 33,8 Sl oS 5 SISV s

Al o sl 555 5 ek led

OLBeR 5 03255 H9m B

S el s u:iL:A O Sl s DD
ot:‘.lalclyﬁLSDwggoijjlngudjfej\x\
A eslatwl /00

oW
S ey b Gl BT olgs
DPPH 13T s JIS 3l
53 DPPH (o, Eejiul 3 fols (slaosls awlin (sl
Cardy Il ¢ iabeiT 5550 lable 55 (Donaliella
one sample 03T I eslizal L baesls 2ST1,
LS jesie g Ad  ow ) » Kolmogorov-Smimov (K_S)
Jle5 12 308 16 P(S)=+/7+F ko )3 asls 25T &S
6 b S 0pasT Sl besls awslie gl copl ol ol
5 A& eslitul P< 0.05 (503 sme law 55ANOVA
5,30 Calides slacbale j3DPPH Ol i &5 Ui 2deiie
o Solssime DMt lyls P=0.000 o 53 gy
wble Sl LT JSKsl (S le Cles sl
o) Sl ao Sl 5 Sl o 8L 5B
S8 Jgl 5oy ke Slasles o 3013 e it
aein LOD s 05031 4 4 55 b .lid 0l 5 (6,15 sime
¢les 3 DPPH ST G dsl s Ol jpe o i 5 A
Ve mgiml CLle 4 by e v 5,50 glalale
Chle 4 bye Ol op S 5 Donaliella ¢Sl
calkiee ol bale oy Hls gme M g5 p Verg/ml
=B 44 5b.() Jsuas) il s 2 s Donaliella S

s SISl 5T il gls T &S 5 Gudions o)

*SMligs oSl Lilideo Sl Lawgs (1) DPPH U815 5 iis slge 3308 (el duglin ) Jgo

(1) 5 slgo (PN
N AZE VAN (ng/mh v+ -+
VAOA £ +/15C (mg/ml)
Y45 £+ /048 (mg/ml) y+
YA/SY & o/ AR (mg/ml) -+

el 0ds i 1SS 5L b slas Gl pul o Sls oy nosls

el (S0 03057 ol sl o (P 0.05) 1 ime oMl 0dins0lis 0 s 3 () wlie b 6855 (g o 2

Applied Microbiology In Food Industries sV


https://amfi.ir/article-1-60-fa.html

IS 090 (b (HUSO NUSO) (oalo b (saled (19,50

7.1

6.9
6.8

[

Anld g

] 9 5 Slwogas #Dunaliella Suds o lac g9l yljgas pw Souo STHes gy ,.ub

a
a
b

. b
- 6.7 - a B, s,
2 6.6 - :p-‘f'-'i}u

3580
6.5 .
6.4 ‘ .

ol jlod  oole alid

Ly slows

0398 b MSl9d <Cdo> o3las ol O3ghS 2 e ibgs b o jlowd b lo_ld (SALS PH O a0 Il s ) IS

SIS

el (S5l 35037 bl b jlas o (P<0.05) Lls sime st odiasOlis W3 g2 (635 @D) wlie 2 55 >

2T 82 gl p ¥ ha) el K s g
(Lt

Al diged

s 5lowd

ool slod Lol ald

0398 b M9 <l oslas Syl O3S p (i g b ouliylows  Blo fud (SALS TBA Ol juo Ol guadd ¥ SO

SlagS

ol Sl 35037 ol o b jlas 5w (P<0.05) S1s e st oiasOlis 0 g2 (635 @-D) wlia o 5 >

&ols e plaw 53 ANOVA 6 b &S O ga)T 5l Laesls
S3sme Ml &S Ad eseie g A4S eslawlp< 0.05
05 8 3l e S A3 atia ¥ pdr 4 5 b
B 6 yls e OMe J gl 5oy s RS 5 el les
4 b S3L fhe Ol (ST AS patia imees
e 5 (s VA A Ve (635 93 IS 4 e
(538 YI2Y) Jl 595 55 oddjles 4ged & by 0 Ol e
SIS 35 (b odd Hled 5 dals dpai 538 ol
@ gad 534S Azdls S8L sk Ol 53 (6,13 sne Sl

b sdalie (g i tals Aals

0995 sk 5o 0le) 4 4 55 L dald lad gui )3 TBA 00
TBA Ol5e 003 5 oy 595 03 Sl 4Bl 251530 PEENY
O S 2 s i eddled W sai 4 Cod U5 G450 )3
039 5 3e odkns OLid 5 (p<0.05) o35 55 s D
el 03 5 Donaliella ¢Sl

St g

558k 5,801l 1 ol laesls (gamlis ol 5
b laosls [5ST1, Camds Il talejT )0 (slaos S
one sample kolmogoorv-sminov (K- ¢ ge 3T 31 esliz
o 3 Laesls JEST oS As jakeia 5 A3 () S)

[ Downloaded from amfi.ir on 2026-07-08 ]

ZA d‘;\.é &Lu@ 39 693,35 (6591 g9 S0 dollad



https://amfi.ir/article-1-60-fa.html

[ Downloaded from amfi.ir on 2026-07-08 ]

OLBeR 5 03255 H9m B

Sl 0l (S5l 39T g (sien St b oudolesd Alo b SUOALS 33 ((5ig) Sl (b (eSilho duglio ¥ Jguer

SIS 093 (b Sligo
oS 397 = 397 Jal 395 B 5logs
VAL L /YECR VO £+ /xyBe Y/OV £« /pahe dals & gl
A ERV o VVe £/ yBR \lia V0 ok Hlas ol ald

el okt ) E S Slan b lne ol il E o Sle oy Lol

el (S0 0 305T ol b jles o (P 0.05) s ime CoMestl eiasOlis O giw p 45 @-D) 658 g 5 sy a 53 (A-C) w2 685 g

Sl Ol o ey SHIESS (23 5 oy 535 53 33 U
sddslad wges b (ghls sme V| &S 5 g dald 4 gel
Ll sled 53 @S L Ol D25 S &S Ll
soobas 5ol DURS by o das e Ol Ry
03 6 55 R 6 ST S OL el s Sl S

(PTC) 15l yw SGS 3L (wy g
23PTC 6,831 31 Jool> slaosls (gaulin gl
b bsosls (RS, Camdy nl SoleiT 5550 (slaoy &
one sample kolmogoorv-sminov (k- o s 3T I eslizul
gl 53 besls ST, oS A asie 5 US4 S)
awslie gl (opl gl Sl Jb s sl @b p=/Any
7w 5> ANOVA &b S asesT Sl lesls
3 &S Ud esie y Ab eslaml P<0.05 (gl sae
@z g bbb o g yls sme M (61,15 P=0.00 Cb.ﬂ
plod 53 J S 4503 PTC Ol o8 ol Ladein ¥ 5o
Sy 045 lad 4 503 PTC L a5 o) 3550 5la 59
I STERE (p<0.05) 54 Hls sme D] 457 ol
IS 4 god s S 1y (29,558 5L (2 S 0y lec 4 g
S ojlas 5 Sy Jidy 56 edasilis 5 il

sl e ol ald (555 2 SUEip

95w SBOgesT
Silgd Jd930 STl (s

Sioled (6,8 03100 31 Juol (gloosls (gamslin gl
et e la3T o) sn slaes S 55 5lsn 50 slacs ST
one sample O 4a3T i eslizul b baesls 28T, Cands
&S U jesie g AS ow ) » kolmogoorv-sminov (k-S)
Wl Jla g 13 g5 MG P /OF e a3 Wnasls (EST
3ANOVA 6 b oS 05057 31 baosls auslin g1 eopl ol
0345 Ad jedia 5 Ad eslensl p<0.05 (g5l sae c]a,»
g LBl e (65l ne Ve (g1l P=0.00 pebans
Sl S G S o 8 Lo asie ¥ Joda 4
Jsre Gl SL awlin 55 dl 55y 5 dald 4
S sy ol g O Gled dse SHIse
b5y (oled 3 oy 8 o 53 3l Jdaze slais STL
osba p=0.000 b ST L 8Ll Ol Bl L
22 53y 0> KSosba Sl @l B ol e
3 ol 5 ald sape Sl Jbsse sl STL
JS SbSL L by CadE L pm s s s,y sl
S S Ol (p 2o 3L RISl gan 5 sbay
GGV 3 55 dals wgei 4 by o (53lsm Jb5 50

39593 4505 93,8 )5 Ol op S 5 (4/FY log CFU/Q)

Oy ¢ (e iy bodslosd (Blo Ld (Sdals 55 (log CFU/G) S31gd Jad9 30 S5 5L Sl duslic W Jou
" &IAgS 098 (b Jligs <S> o slas S3>

S 595 R 392 Jal 39, b losd
a/FY £y A VIO £ o /¥ B2 o/ ) £ 4/ YFE dali 4 ged
SV £ 2/ YYAD O/FY £ /1050 F/AY £ /0 ol o ale ald

el 0ds i 1SS 5L b slas Gl pul o Sls oy nosls

el (S50 03057 il byl 5w (P 0.05) s ime oMl 030l O s a 55 @-D) wliun 12 6K S o 5 sy a3 (A-C) wlis 2 65,5 o o 22

Applied Microbiology In Food Industries £


https://amfi.ir/article-1-60-fa.html

] 9 5 Slwogas #Dunaliella Suds o lac g9l yljgas pw Souo STHes gy ,.ab
6l 090 b (HUSO huso) ale Jud (sakis (9 550

S OGS ¢ (o Sy b oyl (Blo hd (Sladld )3 (log CRU/G) (ko pw SIS AL (1Sle dwlio £ Jgur
* GIeS 0,90 (b WJ9S el o las

o3 39) R 392 Jol e ko
AVY £ o pvhe VAAERIAY S LALE VA0 e el & ga
FIYA L o VYAD o/YF £ /1050 \AAERYAfae odd Hleg ale dld

el okt ) E S Slan b lne ol il E o Sle oy Lol

Wl 515 35037 el s b yles oy (P< 0.05))\:3”_‘;&;5-\54;.»;@\:;;;,@});(a—bmm,ﬁ.e&;q},,}q;_;,,s): (A-C) wliw f)}._;,,,. e

22 GV (e Sl 1 (65 lo 53 Doka plad 53 Ml
Ol B35 (@b 5l oy sla) p dald dse b awslie
s i) e ke 58 Sy SIS
(Silwo s e b &S (g sba adls ale glaals
O 1y g Slio 3 (6, Kadr 2l ale slads
L by plad 53 o 2ol gl (ol b Lol ksl
i bedd led ol slaad (o)l s sl Sl

Syl glads bojlas g5 ST,

b
5
4
T TN
iy
b
Ed
5
&
oy S
=ty
ol

o> (b
Oy gt S B gal pem SU5H S Jeol> mb
33 g @l messs Obyles 8 Lawg o i laesls
ot 1Y S8 53 b s O ST 03 28 Dlomioo
PCEINE TIPS SN TSP
¢ Sy b e i bsmios S Y o IS
boodd sl oale gladkd &5 5l Ol (5,1 Ve 5 0

Shor oslae sl OS5 e Shs Sty

SolesS Jol 595

— G

e alaakd

SilaeS plo 59

Ky

—ald G

NP

[ Downloaded from amfi.ir on 2026-07-08 ]

v 1o 2sloo jo (693,15 (§58) g9 yKano dolidliad



https://amfi.ir/article-1-60-fa.html

[ Downloaded from amfi.ir on 2026-07-08 ]

1)

OLBeR 5 03255 H9m B

SolaeS el - 39,

P

el daad
“oud sles Aloald

S5 0393 o Mbi3d Kyl 0 sk (S9l O350 ibay b ovkdsles Alo b Sl > 351 ¥ S

b6 ks sla ey 5 WOLS dacpkanl s 5525 5,!
S A 5wy JB ST ST ol b lad s ol g2
Jb sl ge W 5 Jdsa SMlips dile glaeSll o5 ol ol
44:.&) BL ‘) 6‘54..5)‘)-&:#‘ (.sLAwJS GM))\ ‘5‘*\4.1)
s el oM gl G355l Ol e 5 | Klas clalds
Qan.A_gj.pb axlae cf_l:; 4>}3' L: "U’i\j"‘“’ (YQ) Llodl
Mlliys Sl & 38 bl Ol G 3 0ks S5
5 0Ll Cudlw (gl 3l g Sl (ghe mte Ol iy il 5 o0

sh a8 s oldE sl ge 0kl AgSS 5l 50

oS dld el Olgse PH O Ol

o) ple dlae PH 0150 55,5 0 584 ob s OV s
bl 08 o 5l e ALPH Jls a 55 .cl V eSOs 5
Y AS e PV s sla,ySTE g 48 ¢ Juab
K dii 55 e s Lo pH Ll
Jetecs 5 (S sl e 355 25 DLS 5 S5 4 ol
A5 Bdes & 555 03ls i 0 5 bt (T
5 3T eI 5 15055 e T buy
oslas & ol Ol Slardlas S (YY) Kb e 5L
Gracilaria ) G150, 55 LSl S 503 Sl J 501
S 5T 5 o5 S L Sl LIse (corticata
L ols b ald g55 (SU,eK 31 Ll o 0T (658
5 A 3 pg iy Sles 530535 VY (IS 0555 b
2GS AP Comge Ldnl S S 51 eslic

L (S 0555 (b Aals € sad b amglia 3 PH Ol

S
2348 Az o5 5155 g SL“V-M:J‘?J‘ NGNS

33 58,05 15 Sl gla ezl 5 VL O5mST| 5 2
Jb sl 8l 53 TS (bli (o oy iz s
b ¢S 5y los S slowl 35T SIS s, 5 O35Sl
31 sles g s Ly 85t VU Sl 25 55 30
see il (VP dmes b GlaolalST ST
BHA 3 BHT (o yras slite b oldé 310 0iydgSS
6T 250 Jily 3550 53 s sl SIS s
3 S 6l b CLOIST| 5T (Llodd 5 sdome
(Cl 0k S 55108 ol 5 B0 slaslas
S bl U5 b SO ST )l il
slizel cpl ol 5 505 1y sl 53 53T sty o pes
sl (ol as Ol il 3 S ol ]
Glaadllan 53 (Y8) diS o Clablows (6 S5 st 5 5
Il Mgy S slaojlas & oas I8
S A S (LF) VL IS, (Ss e
23 (oemman (YY) ol osls OLis (7 0) BHT s 5as
b SMSG93 03 5 o3 SanST ST s Ko (slanllas
2B S 38 15 2lbesT 5,5 DPPH iy Sl eslizl
Glgmn il LT bdosl, (Suis e Sl
ST T Sy Goeeey mg/ml 51 aeSles 55 5
ok L5 e Mg ¢S (YA) 315 Ol 1y (glontsl 33
5 oS (0wl Sbala&, alex I oSS

as 55 s (SI4 (gladenl ASle b i3 L ¢l ST

Applied Microbiology In Food Industries v


https://amfi.ir/article-1-60-fa.html

[ Downloaded from amfi.ir on 2026-07-08 ]

Sloslizal &8 Canl ol )18 tas 45 ol anllas
FGST LSl S o Sl J561 oslas
Fev oY ppm ZLle 55 ,» 5 (Gracilaria corticata)
pleas 5 TBA o=l ill Wy, s A4S Caw
Cale 3 eslinal & Sl ol Jlode 53 (1650 b 5L3
adlan oy iz 53 (FF) Sl xdls (g 2i 5B Yo e ppm
Slyome 2l g (al gladds 1 O RST AEs
D3 S goi 4 o (MK Dk J b 3 (TBA

VYY) Gl odds dp 5 idi gy

Slp e (GBS Tdo O Olgsa b il

laly il o sl OV s 5 Al o slbs
Gy ime 3l &G dilg o ale Sib slas Sl
Ll g o i S kS A sl iy S b
ey 4 A5l e L sla )l (F) 3pd eslizl
PR 4 e s S A bt s o 3T Sl RS
487 513 OLsS Ul 3L iy ale 3L Ok p 5 ke
SL STy 5 29 Sor il dhew sty sl 6,8 UL
g § ) g gadllan (F)) 555 o0 5 5o o lard
Dby 3l eslimal ga, » (YOIA) 0lLKea 5 Jeddi
FS 5 G el sl 05aS (Shs
0SS, YT el W Bl
°C b y5 55, Y)Y S 4 (Oncorhynchus mykiss)
Ol e 53 Al glaald Cal e &5 sl Ol VY
S 5SS e Ll el TN & SIS
osbas Liloes & Ol ey i o oll (S5l (ST
() Sl g ) 2l ca S (Sbp s g3 5
Y0 sS i Slesleal g5, p oS glardllas s
b S35 Sy 0L G GYTUS (Al )
S h el Caols Rl (i ol esls OLES
Jed 5V TPA) Cb s 56T (sl byl il 33l o
W kB (S (ol Cools (i

CFY) s ol (Gl g & S (Sin 5 5 Chansr

4 03, g Sy ol L SL K Gkl

n P S Sluogas wDunaliella Sl o lasc 9l o395 p (Simo STy95 gy il
6l 090 b (HUSO huso) ale Jud (sakis (9 550

5,0 S i stalie Kos (slanlllae 53 Cpimees (M)
Aol g5l BVROLRS 2 e S My
Slaakd PH Sl i J 287 Sl S 25, 5 SIS
2 e gl 53 MK 55,10 b 05l sl
ol andlln b ol jon 487 Gl ol dall & g5 b ds s
Slaptnes Sl ok 53 s3dxe @b () AL
Pl sladd IS Gl WGES e Ay
Jsa cal (Sas cpl 5 (F0 FF) Cl ous 5,15
ol ST AL O ST 5 G5 05,800 45 ol
pl poosde (F9) US o S e o9 S e T
O35S (S b 53 Wllips Sl o )lae oS 5
oo Yz ol ol 03,8 S 1y PH O30 o131

AYF) il o Mo &Sl (658 SlianST| 5T Cdld

Sl Al odas 28Ty esle iawi

O aslanST b3y gl (slos 28 5 sba (TBARS)
Sles d ST 0358 s eslinel ale DY guame s
b Y same O 2S¢l (MAD) LT O Sl
Sl o s 8 Y=Y Mg MDA/KG (5Lt 53 s o
Ol Olje 6,805l 4 by e TBA Lastls (FY)
Sl 8 gl eS| 4y 6 Jgeamme o7 AL oo T
53 TBA Ulje 2als .(FV) Sl gL b dr ©
T O N E TG K SRS KV RETS TP
ais b dadlT Oglle o 2S5 5 LS 5500
3le 2l Cel & sl 055U 5 anaT (glad
Jsb 53 Lasle cpl (il Wy 058 oo T 05l
S Osllyas 4 by e ol (San (6,165 s
A3 Pl e O el O ST 5130 5 (2L
) A O gl keS| 4y 5 J e S daldT iomen
Ol il dish oo sl ST 508 uSs
A 3l ol ol (s Ll or 5 ST 5 5k
g e S s (Y\4) ol 5 Hazavehei ha
S I Sl S il g5l 255 ST s
Sl s 1y (Cmorhua) oS 5K, YT el

2B L alie () WS 21 a5l

\Al 1o 2sloo jo (693,15 (§58) g9 yKano dolidliad


https://amfi.ir/article-1-60-fa.html

[ Downloaded from amfi.ir on 2026-07-08 ]

log CFU/g 01558 g ald 55 554 el 2l sl
ol 9 O3S ib g wged s Lol LBl 20580 #/YY
Iy 1331 8/VF 10g CFU/G 5> 4 Ol jae | b g2ei 5 o
Sladlas 53 55 ol addllas L Ll an oS o(FF) 5 5
Sostizul 8 Cnlos o)1 8 ol andllan b polae s
oo U sy oolae ol O S Shs by
Lo oale ald 55 Comgsle pr Slag ST b, s LS
s Hamza .(Y") .l s (Oreochromis niloticus)
bl 4am 3 0l ) cdd8 L oS s S7 0l (Y+ 1Y) Rezai
23 Rl el 3L il 11 Sl e (slags ST slis
Aalh ol 6l olsgme Sk 53 Slidd dald Hlas
() o 5,50 5 3l e S AT 25 o5l las 5
5 il bsre e SL Al JRS 4 arg L
o 3 Al e s o 6J‘-‘-6§5 033 b Cewwgsle
S 5 05AS 05,50kl ol 4 015 oo anllls
S 5 S oylal Shhs Jibg 5 odd eslamal Mo
Jelss 4 058 (05,5 45 ol Dbl b il
055 60 gel 3o oy amyn DS g5 ahenr I (A
23,5 A5 Sl imman 5 (FV) 315 Saw pH 5 IS 50
dowl dile J 5 OLS 5 56 o Mliss S 0 jlas
e SLIS SWlas s 8 SIE il 5 oSy 5
5 T Li e 5 DS 5 ol 0,5 ws
(P FA) Sl odd odalive _wslysl v sS oS shilnl
oslas o9 S Ao Sl (Ye09) O, 5 Herrero
O1Ra) Calisee ladMo 1 eslizal U 1) Lo ¢Sl
Slapmsls S iy 53 (ST 5 OIS 1
5 S bl o ULty p 3 A5k e Lo o llaal
V0 cptoan T s S ol iSCIT b il 5 o5/
S LS ollks 1y O gl 5 Ll S
O0) Al o Kt Sl J e dizuil 5 0
Plo S o ) 2 A g 215
Olg s VS Oley Sde )3 g osgy osle gy oS ol
2591 Cawdts Jgams CiS 350 g3 Sledb

DS e Gl r3os 4 (Al g Dl puas

OLBeR 5 03255 H9m B

O grneraS 5 bl L(FY) U o 0L 1y Jgeaes 039
(ICMSF) ldé slge o5 Sn las,lbibinl Ml oy
Lazeie 3 030 Olbale 53 (95 Sn 5L Slos Oljee S I
5 Ojagh .(fFf) <l v log CFU/g L V.Y CFU/g
S GUSL L S s B8 () O
Gl 613 s S 4 (656K Olej Cn IS L asles
OGSV bedd o id g 5 el jled oS (6, sba ols 0L
oS o loes Ol e 51 VL@ o S 4l gy il 5 s
5 Xiong .(F0) Lty A 53y 5 VT3 b Gl
Ol a8 L &S s S a8 (1) oLKes
Dl b glaals IS LS L Ol oIS
VO sy e el bl Soba 3L 5
log Cfu/g) sle sl okd puni Slome Lldie I (5,150
e Shs by bbb o Jlo s azad8 (v
Soee b3y 5 SIE ol sl Y05 2S
als 55 g8 0,53 OLL b oS 5 5 Bl &y pons
b Ol eSS Se by 5 Ldile SL Js5 6
AFY) Lzbls dald £ ped b awglie 3 6 208" JST L STL
S sl ST Ao O J1 )y L (Y41 Y) Rezai s Hamza
bl oler 4 e SLHIT s SLSL LS
35 0dd (5,1 OLS 55, YTU 5 ale als oo T
o3 b 8L ST g ST 5L Ol e o8 sl 0L i
dali L 55 5l ) el 3l 53 s ylas aes o
ls |y gl ST Ob op i 0553 Sl 250 Sl
Q) il il e gl | Gllas o

ol s S sl gl S

L;uu;);@!ﬁ;ww)dwéur,ﬂf,bﬁf
A Al e 3 edd )M 036 2Ly
Cwl Vlog CFU/g ale ;3 PTC (gl 5 sds sl A
S b 3,8 (YA oL Kes 5 Jeddi (F5)
5SS S5y g Sy el LY 5 gl Ol S
Jlowde gles 5 OL&ECI:QJ VTS ol als o8 ul
s )3 PTC Ol a5 Wlos S 515 5038 cwyp I,

ol 4o 5 jlwe A 51 YL ST V/Fe log CFU/G wals

Applied Microbiology In Food Industries vy


https://amfi.ir/article-1-60-fa.html

[ Downloaded from amfi.ir on 2026-07-08 ]

Seslial fuoman 5 015 S (STt i gy 5,8 dlax
ol Jlb o OLS 5 sl Mliss Sl o lae
A (st OsraldenST 55 b 5 09, b, U S
S edd O SWlae js S (g sbe i sl
@ 3l se iS5 s ) O 5 S St
(ks (5557 3 cazein 031 2558 (slaos sl 3 Ao o5
ool s a1 Bl ) 5 805 3 ge i D
0315 s 31 5 38 51 6,8 sl denr 5115 &7 o plla
33t b Lo (plaST| gl STy el b,
Slgm 03331 b (K5 o S (5,8 sl cJ prames pl
o oS 2T BT WKl 4 Calises o3l
5ol B (o 5 Gme Slge el s o op S
3150 . (OY 0V) 5 S eslawul 1de cum ol s 35 9 glde
Jo M s ) S osba WS oS LS
Sy o el VT fimean 5 6L s slas ST
Shesliw 5 Cow 0SS oS s Sl S
.M@J*DJ}M}FEJQ)%@‘S@\ Sl se
o)l 4 L 0558 aLShas S o Sl
Jsko 53 Il Lsly o7 Sl (e DL L 6,54 sk
JLs a5 s or i | slad 6 n 3540 pl ol 0358 o0
8 o Llaze s DNA 555 les ol DNA 4 Jlasl 0T
D558 S ol ) Ko Sz oS 355 0 J b
st S AS (o Joe skS N el SS Olsey
5 My ol g osh o e 5B ole 4 gl
Il 3 g (51 (BB S(TY) 555 0 09 S i g
dge b1y O35S Gl mShaS” U150 (9S00 LS
Sl idg o bejlas gl bl CS 55 S 4y o
Sl SSESL el e W sS n e
350 M8 5 655lS e oke 5o B LS 5 opll ks e
oS b ol (OF-0Y) Conl 255 15 4 g
Mgs 45 el ojlae pkiz 53 odd lulis
Wy dex 51T 53 spmpe SLS 5 (e
ARV REEY O SN PX ISR PP P LN
S 2l el Sl etd i (S5 J

s S Sluogas wDunaliella Sl o lasc 9l o395 p (Simo STy95 gy il
6l 090 b (HUSO huso) ale Jud (sakis (9 550

Sl (§99 78 (S fden Lsld ) Clr (55 5 03 55 0dalia 8
Loy e YU Ol ST e 4 dals Sles s L(FP)
) et 5 ST Gl 5 Vv 5y 5 ey o9 S
cl:‘- slaakd 3 odel Cowsa @L:Z ool Ll edali
2 I Gy 5 b (il g (5 o e Le el
2 Sl ol el & 3l el (eSS s Jsb
m°),;6\4ql):.m(a\qg\L;;u:ﬁu,w\{ML&,Lﬁg
0293 Slgl 53 il 5035 L 5 @ Some 3L (611 b Lo
Oals s G e g 5 basled 53 S8k Conds
GMES Ol oyt boese 5 g K5 sl S
o bl O gnlilST 5 ol OLS 5 Ll e
5 T & il 5 o ok JSUT (SlantinS s pukon 5L
s b s sl aadlas 53 dipd wnSs 0 sS
@35 5 Sk olasd Gl lT Sl ol m L
5 @3S M) Rl B L Olejas o7 (g5 b 835 Glate
sl e o O gl ST Jool DY e A 5
bl slaals sls s ogllaal 3L 5 6K oy
53 (Y009) ol,es 5 Fan .as KaT 6,)1ug& 690
b odd osls iy (Hmolitrix) ¢S yé o b5
b amy Chb zals 5l S dals wse 5 Ol S
S osba Lla g Ol dob s anlllae 5550 Hla 55 e
S o= 2ol Bl L awlas s by e s
Ul on K5 landlae 5 copiman .(V4) Lsls 0L
I3 Shst G ol S0 s Sl il
AV Bl o5 ld Oend 5l 56 5l 555517
Aals & g b aslin 53 YTU 5 ale slaaks oo Sliws
ol 3 (V) il ok 5 E 6 eSS 0y b
ladisad 53 YL oo Sltal ST &5 5T 0L Ol
oylas ol O3S by odd s i b s
3Lad g 9 S iy J ST 51 3L Ll 5 on SLigs Sl

il ale slaakd )3 slad

A 3l 38 Ol Olp o el nl OLL o
S s 3 s S S 5l 68 e sl S
j\wbd\):w&bujmw}:dbjsrén

v¥ 1o 2sloo jo (693,15 (§58) g9 yKano dolidliad


https://amfi.ir/article-1-60-fa.html

[ Downloaded from amfi.ir on 2026-07-08 ]

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Jayathilakan K, Sultana K. Irradiation
preservation of meat and meat products and its
effect-A review. Journal of Meat Science.
2018;13(1):1-17.

Chaijan M, Panpipat W, Nisoa M. Chemical
deterioration and discoloration of semi-dried
tilapia processed by sun drying and microwave
drying. Drying Technology. 2017;35(5):642-9.
Shah AA, Tokunaga C, Kurihara H, Takahashi
K. Changes in lipids and their contribution to the
taste of migaki-nishin (dried herring fillet)
during drying. Food Chemistry.
2009;115(3):1011-8.

Hamza A, Rezai M. Antioxidant effects of
sodium bicarbonate coating with sodium
alginate and essential oil of rainbow trout,
preserved in a refrigerator. Journal of Nutrition
Sciences and Technology. 2011;6(10):20-11.
Nikoo M, Benjakul S, Xu X. Antioxidant and
cryoprotective effects of Amur sturgeon skin
gelatin hydrolysate in unwashed fish mince.
Food Chemistry. 2015;181:295-303.

Shahidi F, Zhong Y. Lipid oxidation and
improving the oxidative stability. Chemical
society reviews. 2010;39(11):4067-79.
Camacho F, Macedo A, Malcata F. Potential
industrial applications and commercialization of
microalgae in the functional food and feed
industries: A short review. Marine drugs.
2019;17(6): p.312.

Roy UK, Nielsen BV, Milledge JJ. Antioxidant
production in Dunaliella. Applied Sciences.
2021;11(9):3959.

Poverenov E, Zaitsev Y, Arnon H, Granit R,
Alkalai-Tuvia S, Perzelan Y, et al. Effects of a
composite chitosan—gelatin edible coating on
postharvest quality and storability of red bell
peppers. Postharvest Biology and Technology.
2014;96:106-9.

Valdés A, Burgos N, Jiménez A, Garrigés MC.
Natural pectin  polysaccharides as edible
coatings. Coatings. 2015;5(4):865-86.

Gutiérrez TJ. Chitosan applications for the food
industry. Chitosan: Derivatives, composites and
applications. 2017:183-232.

Wang H, Qian J, Ding F. Emerging chitosan-
based films for food packaging applications.
Journal of agricultural and food chemistry.
2018;66(2):395-413.

Rezaabad MK, Khodanazary A, Hosseini SM.
Effect of chitosan treatments and vacuum
packaging on the shelf life of spangled emperor
lethrinus nebulosus fillets stored in refrigerator.
Journal of Packaging Technology and Research.
2017;157:1-64.

Fan W, Sun J, Chen Y, Qiu J, Zhang Y, Chi Y.
Effects of chitosan coating on quality and shelf
life of silver carp during frozen storage. Food
chemistry. 2009;115(1):66-70.

OLBeR 5 03255 H9m B

o b S o ay e lg 53 s sk
B0) diS sl 1y 355 3 Shas

S 5 domi
L5l 457 513 Ol s ol (glsesls Lo 5 4 s
Cel 0l S hé s 4 Donaliella ¢Sl (go L s
Sosbs ol 0 ks By (G gealenST AS ol 5 sl
y oids @hls laals ;5 JaldS| sls Ly, o5
andllan ol (gl ! b ol a3y 305 40 (6 Satr ) sby
5 4 b G Rl 2,55 5 50 0 lis Dlalllas
3 35 b ol s ALE slaeslas 55l L
Jole laesyslp 2alS e U5 o oSS T
(9 S S 3 5np g 53 50 (A8 (0 slnST|
Sl s gl ds 3 s 8 St 581 CiS Lais
oslizal slp 1) 3Y 4o 5 Sdls  OF sk S
Sloosysl b 5 o 8 g5l os DLS 5 ol 5 g0l

25 el s T

&b

1. Sudagar M, Mir VS, Keivanloo S. Effects of

Goldfish (Carassius auratus) and Roach (Rutilus
rutilus) extracts on the growth indexes and
survival rate of Beluga (Huso huso Linnaeus
1758) fingerlings. Scientific Journal of Animal
Science. 2013;2(8):234-41.

2. Falahatkar B. The metabolic effects of feeding

and fasting in beluga Huso huso. Marine
environmental research. 2012;82:69-75.

3. Gomez-Estaca J, De Lacey AL, Lopez-Caballero

M,  GOmez-Guilléen M, Montero P.
Biodegradable gelatin—chitosan films
incorporated with essential oils as antimicrobial
agents for fish preservation. Food microbiology.
2010;27(7):889-96.

4. Day L, Cakebread JA, Loveday SM. Food

proteins from animals and plants: Differences in
the nutritional and functional properties. Trends
in Food Science & Technology. 2022;119:428-
42,

5. Saini RK, Prasad P, Sreedhar RV, Akhilender

Naidu K, Shang X, Keum Y-S. Omega— 3
polyunsaturated fatty acids (PUFAS): Emerging
plant and microbial sources, oxidative stability,
bioavailability, and health benefits—A review.
Antioxidants. 2021;10(10):1627.

Applied Microbiology In Food Industries Yo


https://amfi.ir/article-1-60-fa.html

[ Downloaded from amfi.ir on 2026-07-08 ]

s S Sluogas wDunaliella Sl o lasc 9l o395 p (Simo STy95 gy il

&l 0393 (b (HUSO hUSO) (alo b (salid (529550

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

\ig

Jamali S, Pajohi-Alamoti M, Sari A, Aghajani N.
Use of Aloe Vera-based Edible Coating
Containing Nanoemulsion of Ginger Essential
Oil to Extend Trout Fillet Shelf-life. Iranian
Journal of Nutrition Sciences & Food
Technology. 2023;18(1):93-108.

Xiong Y, Kamboj M, Ajlouni S, Fang Z.
Incorporation of salmon bone gelatine with
chitosan, gallic acid and clove oil as edible
coating for the cold storage of fresh salmon fillet.
Food Control. 2021;125:107994.

Oujifard A, Bagheri D, Zamani L. Antioxidant
effects of red alga (Gracilaria corticata) ethanol
extract on the Shelf-life of Scomberomorus
guttatus fish fillet stored at 4 °C. Journal of
Fisheries. 2021;74(2):281-94.

Jeddi S, Jafarpour S, Yeganeh S, Naseri M.
Evaluation of color and tissue of rainbow trout
fillet by chitosan edible coating incorporated
with marjoram essential oil during refrigerated
storage. Fisheries Science and Technology.
2018;7(1):33-9.

Sadeghi M, Arshadi A, Mirdar Harijani JMH,
Haddadi F. Antioxidant activity of chitosan
edible coating enriched with aqueous extract of
Withania coagulans fruit on chemical changes

and sensory properties of silver carp
(Hypophthalmichthys ~ molitrix)  stored in
refrigerator. Journal of Fisheries.

2020;72(4):363-74.

No H, Meyers SP, Prinyawiwatkul W, Xu Z.
Applications of chitosan for improvement of
quality and shelf life of foods: a review. Journal
of food science. 2007;72(5):R87-R100.
Bremner HA. Safety and quality issues in fish
processing: Elsevier; 2002.

Gbémez-Estaca J, Montero P, Giménez B,
GOmez-Guillén MC. Effect of functional edible
films and high pressure processing on microbial
and oxidative spoilage in cold-smoked sardine

(Sardina  pilchardus). Food  chemistry.
2007;105(2):511-520.
Hazavehei ha Y, Mahasti Shotorbani P,

Khoshkhoo zh. Effect of edible gelatin coating
based on Dunaliella salina alge essential oil on
physicochemical and microbial characteristics of
rainbow trout fish burger during refrigerated
storage. Journal of food science and technology
(fran). 2019;16(89):125-37.

Aider M. Chitosan application for active bio-
based films production and potential in the food
industry. LWT-food science and technology.
2010;43(6):837-42.

Wrolstad RE, Acree TE, Decker EA, Penner
MH, Reid DS, Schwartz SJ, et al. Handbook of
food analytical chemistry, volume 1. Water,
proteins, enzymes, lipids, and carbohydrates:
John Wiley & Sons; 2005.

Nowzari F, Shabanpour B, Ojagh SM.
Comparison of chitosan—gelatin composite and

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Singh AK, Tiwari R, Kumar V, Singh P, Khadim
SR, Tiwari A, et al .Photo-induced biosynthesis
of silver nanoparticles from aqueous extract of
Dunaliella salina and their anticancer potential.
Journal of Photochemistry and Photobiology B:
Biology. 2017;166:202-11.

Aranda-Martinez A, Lopez-Moya F, Lopez-
Llorca LV. Cell wall composition plays a key
role on sensitivity of filamentous fungi to
chitosan. Journal of Basic Microbiology.
2016;56(10):1059-70.

Yilmaz Atay H. Antibacterial activity of
chitosan-based systems. Functional chitosan:

drug delivery and biomedical applications.
2019:457-89.
Alsaggaf MS, Moussa SH, Tayel AA.

Application of fungal chitosan incorporated with
pomegranate peel extract as edible coating for
microbiological, chemical and sensorial quality
enhancement of Nile tilapia fillets. International
Journal of Biological Macromolecules.
2017;99:499-505.

Hemalatha A, Girija K, Parthiban C, Saranya C,
Anantharaman P. Antioxidant properties and
total phenolic content of a marine diatom,
Navicula clavata and green microalgae,
Chlorella marina and Dunaliella salina. Adv
Appl Sci Res. 2013;4(5):151-7.

Asgharzade Kany A, Shabanpour. B., Hoseiny
H, Ghafary B. Comparison of some chemical
properties of Surimi and minced meat of
Hypophthalmichthys molitrix as a raw material
of fishery products. Research and Development
in Livestock and Aquaculture. 2008;21(2):191-
7.

Dai J, Mumper RJ. Plant phenolics: extraction,
analysis and their antioxidant and anticancer
properties. Molecules. 2010;15(10):7313-52.
Lopez A, Rico M, Santana-Casiano JM,
Gonzalez AG, Gonzélez-Davila M. Phenolic
profile of Dunaliella tertiolecta growing under
high levels of copper and iron. Environmental
Science and Pollution Research. 2015;22:14820-
8.

Hyrslova I, Krausova G, Mrvikova I, Stankova
B, Branyik T, Malinska H ,et al. Functional
Properties of Dunaliella salina and Its Positive
Effect on  Probiotics.  Marine  Drugs.
2022;20(12):781.

Ferreira JP, Gracio M, Sousa |, Pagarete A,
Nunes MC, Raymundo A. Tuning the Bioactive
Properties of Dunaliella salina Water Extracts
by Ultrasound-Assisted Extraction. Marine
Drugs. 2023;21(9):472.

Ozogul Y, Ozogul F, Kuley E, Ozkutuk AS,
Gokbulut C, Kose S. Biochemical, sensory and
microbiological attributes of wild turbot
(Scophthalmus maximus), from the Black Sea,
during chilled storage. Food chemistry.
2006;99(4):752-8.

1o 2sloo jo (693,15 (§58) g9 yKano dolidliad


https://amfi.ir/article-1-60-fa.html

[ Downloaded from amfi.ir on 2026-07-08 ]

50.

Sl

52.

53.

54.

95.

ferulic and gallic acids against pathogenic
bacteria. Microbial drug resistance.
2013;19(4):256-65.

Herrero M, Ibafiez E, Cifuentes A, Reglero G,
Santoyo S. Dunaliella salina microalga
pressurized liquid extracts as potential
antimicrobials. Journal of food protection.
2006;69(10):2471-7.

Hashemi M, Hashemi M, Daneshamooz S,
Raeisi M, Jannat B, Taheri S, et al. An overview
on antioxidants activity of polysaccharide edible
films and coatings contains essential oils and
herb extracts in meat and meat products.
Advances in Animal and Veterinary Sciences.
2020;8(2):198-207.

Yaghoubi M, Ayaseh A, Alirezalu K, Nemati Z,
Pateiro M, Lorenzo JM. Effect of chitosan
coating incorporated with Artemisia fragrans
essential oil on fresh chicken meat during
refrigerated storage. Polymers. 2021;13(5):716.
Ramirez-Guerra H, Castillo-Yafiez F, Montafio-
Cota E, Ruiz-Cruz S, Marquez-Rios E,
Canizales-Rodriguez D, et al. Protective effect of
an edible tomato plant extract/chitosan coating
on the quality and shelf life of sierra fish fillets.
Journal of Chemistry. 2018;2018.

Yang C, Lu J-H, Xu M-T, Shi X-C, Song Z-W,
Chen T-M, et al. Evaluation of chitosan coatings
enriched with turmeric and green tea extracts on
postharvest preservation of strawberries. Lwit.
2022;163:113551.

Bajpai VK. Antimicrobial bioactive compounds
from marine algae: A mini review. Journal of
Geo-Marine Sciences. 2016;45(9):1076-1085.

43.

44,

45.

46.

47.

48.

49.

OLBeR 5 03255 H9m B

bilayer coating and film effect on the quality of
refrigerated rainbow trout. Food chemistry.
2013;141(3):1667-72.

Saeedi Asl M, Safari R. Introduction to General
Microbiology and Lab Food. Bayah Publisher;
2009.

Farsanipour A, Khodanazary A, Hosseini SM.
Effect of chitosan-whey protein isolated coatings
incorporated  with  tarragon  Artemisia
dracunculus essential oil on the quality of
Scomberoides commersonnianus  fillets at
refrigerated condition. International journal of
biological macromolecules. 2020;155:766-71.
Ojagh S. The effect of using Chitosan
preservative enriched with Cinnamon essential
oil on the quality and shelf life of Rainbow trout
fillet (Oncorhynchus mykiss): Ph. D thesis.
Faculty of Natural Resources and Marine
Sciences Department of ...; 2010.

Sallam KI. Antimicrobial and antioxidant effects
of sodium acetate, sodium lactate, and sodium
citrate in refrigerated sliced salmon. Food
control. 2007;18(5):566-75.

Maghami M, Motalebi AA, Anvar SAA.
Influence of chitosan nanoparticles and fennel
essential oils (Foeniculum vulgare) on the shelf
life of Huso huso fish fillets during the storage.
Food science & nutrition. 2019;7(9):3030-41.
Safafar H, Van Wagenen J, Mgller P, Jacobsen
C. Carotenoids, phenolic compounds and
tocopherols contribute to the antioxidative
properties of some microalgae species grown on
industrial wastewater. Marine drugs.
2015;13(12):7339-56.

Borges A, Ferreira C, Saavedra MJ, Simfes M.
Antibacterial activity and mode of action of

Applied Microbiology In Food Industries vy


https://amfi.ir/article-1-60-fa.html

[ Downloaded from amfi.ir on 2026-07-08 ]

s S Sluogas wDunaliella Sl o lasc 9l o395 p (Simo STy95 gy il
6l 090 b (HUSO huso) ale Jud (sakis (9 550

The effect of chitosan-based edible coating containing Dunaliella algae
extract on the qualitative and microbial characteristics of Beluga
Sturegeon (Huso huso) fillet during the storage period

Younes Pirouz Zarrint, Zeinab Abdolahi Cheleh bary?, Samaneh Khaki Arani®, Seyed Hamidreza Hashemi
Kochaksaraei*, Sina Moulaei®, Mahdis Jamshidi Tehraniyan®, Zahra Latifi¢"

1. Department of Food Hygiene, Faculty of Veterinary Medicine, Tabriz Branch, Islamic Azad University,
Tabriz, Iran

2. Department of Food Science and Technology, Tehran North Branch, Islamic Azad University, Tehran,
Iran.

3. Department of Food Science and Technology, School of Food Technology (Ibn Sina), Science and
Research Unit, Islamic Azad University, Tehran, Iran.

4. Department of Food Science and Industry, Gorgan University of Agricultural Sciences and Natural
Resources, Iran.

5. Master's student, Department of Food Science and Industry, Zabol University, Iran.

6. Department of Food Science and Technology, Islamic Azad University, Noor Branch, Noor,
Mazandaran, Iran.

Abstract

The rate of spoilage and oxidation in fish and the change in color of fish tissue, its shelf life is limited,;
therefore, it is necessary to use natural antioxidants to delay, control or inhibit these adverse reactions and
prevent the reduction of food quality. The current study was conducted to determine the effect of chitosan-
based edible coating containing Dunaliella alga extract on preservation the quality of fresh Huso huso fillet
during storage in refrigerator. Microbial and chemical tests including total bacterial load and saline
bacteria, pH, TBA as well as sensory evaluation were performed periodically for all samples and for algae
extract, antioxidant activity was measured by DPPH method. The total bacterial count on the 10th day of
storage for samples coated with algae extract was 6.17+0.22 log CFU/g, which was in the acceptable range
for human consumption, but in control samples was 9.41+0.20 log CFU/g on the 10th day, which is beyond
the permissible limit. The amount of psychotropic bacteria for the control treatment significantly (p<0.05)
increased compared to the chitosan-coated treatment containing the extract. The values of pH and TBA in
the control sample were significantly higher compared to the treated sample on the 5th and 10th days of
storage (p<0.05). This study showed that the growth of bacteria in fresh fish fillets can be prevented by
using chitosan coating containing algae extract, and its sensory characteristics, including texture, smell,
color, and general acceptability, have been preserved to a great extent and increased the period of keeping
fish in the refrigerator.

Keywords: Edible coating, Dunaliella algae, Beluga (Huso huso), Chitosan.

* yasamin.latifil31@yahoo.com

YA

1o 2sloo jo (693,15 (§58) g9 yKano dolidliad


https://onlinelibrary.wiley.com/doi/abs/10.1111/jfq.12227
https://onlinelibrary.wiley.com/doi/abs/10.1111/jfq.12227
https://amfi.ir/article-1-60-fa.html
http://www.tcpdf.org

