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amount of total phenolic compounds (mg gallic acid
per gram extract)
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Fig 1. Effect of different extraction methods, extract concentrations and synthetic antioxidant TBHQ on DPPH free
radical activity

Aoy il oylas (o bood LS Y Joaa
Table 2: Chemical compounds of Nasturtium officinale extract

w250 Olas i ol @3,
£1/v8 Quercetin-3-(cafferoyldiglucoside)-7-glucoside \
TY/VY Gallic acid Y
YAV A Ferrullic acid Y
Ny Caffeoylmalic acid £
€170 p-Coumaric acid 5
/£ Caftaric acid s
Y/EY Isorhamnetin Y
ANy

NS St o I 5 ] e
ools yLas B USs jo ol3T Gz el &l 4 bgs ye =l
1 dilize gloyles gyl 5IUT gl &) drgs b el o0
Al e bl G B S re s,
wobos yo ol o al polde fley alidl b (p>-/-0)
s i aald s o Ll ol b Ll el
aals jles o ol Cyz anl polie i 4S9k
Cools s s GRDg 4 0jlas 3538l 5 0l saalive
5T oy al polie o yieS 4S5 5ba ai SlowwST T
odslive Veee PPM o)lac ol oy (Yol by sled )0

P<-/+0) o

YWY

GRS oo (b sl S g s gl Ol

QL ¥ USCs 5o s SG et )oged Sl 4 bga e gl
it slo,loss (6 Lol 5T gl & az g b sl o ool
acsly pe bl pme DS IS he g, 0
3 el St isss polia olej il L @2+ 1)
S gy liged yolie (i o5 <8l (Rl b jled celes
Seominliss sas polie (yeS g wald Lo o sl
Verr PPM ojlas ooy (Yol ide sled 5 s
P<+1+0) &b oanline


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.2.1.8
https://isfj.ir/article-1-2278-en.html

[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1400.30.2.1.8 ]

fustar pafeled o oy (A1 hea) iy
>

mﬁh

[ mPUL
mPUL+EW 300 ppm = PUL+EW 1000 ppm

Gaad syl ol

G loy o (b lizko (g jlowd jo dwST y due polio Y JSCo
Figure 2: Peroxide number values in different treatments during storage

o ol asiall g g lla T oal ol Sdpn Ly

r

T 4

h |k
B ¥ A

5] dals .F[IL

BPUL+EW 500 ppm B PUL+EW 1000 ppm

Gzl sl oles

SIS ploj o (b ilidio g jlond 50 ol S jguions )l Sue y3lio 1Y S
Figuer 3: Values of thiobarbituric acid in different treatments during storage

Syl o sl e 2
o
[=3

SIS mPUL

EPUL+EW 300 ppm EPUL+EW 1000 ppm

f-r-ﬁ-

[EER e

2145 loy Sk (b s (5l lau 55 S13T oy ! yyolio PSS
Figure 4: Free fatty acid levels in different treatments during storage

YA


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.2.1.8
https://isfj.ir/article-1-2278-en.html

[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1400.30.2.1.8 ]

Yo (V)0 Ol s gale dlas

Sl polie cpyieS g cbls iite 15U s ojlac 938l g
PPM o)lac olyan 4 (Volgy Libg jled jo )18 (559500

¥ b o I‘Jflsl'-‘-'“hl.lj i wslogly Eyasma

nl

O oddlie Yoo

SIS Do (b 558 (S5 3L polie Ol s
sl polie (gloy (Gl L O JS0) mls 4 azg L
Oidgy 9938l (8l il o jles selad o l)8 5
a8 (S sl (el g, ol oS e (SThe>

[N u PUL

EPUL+EW 500 ppm W PUL+EW 1000 ppm

e Y N

Gesdusslaa™ ke
M olaj ko (b ilie (slalowd 55 5153 (59 i sl yrlie B S
Figure 5: Values of volatile bases nitrogen in different treatments during storage

solie o i e, (soled o g)lel T ls & x5 b
Sl 50 PH polie (eSS 5 swlie walis e 0 pH

AR

Yoo o

oo

pH

[R -

Al oanlie Yoo r PPM o lac ol por a4y Vol iciigy

LT
EPUL+EW 500 ppm

SIS o (b PH Ol punss
oles 50 (F JS) PH polie (yloj il b ol 4 azg b
il I3l s 5 8IS (5,05 098 gl o L e

= PUL
® PUL-EW 1000 ppm

Ll

A Y \F

[STRREREE R

IS o waw (b lizo sl jlous 0 PH polie :f JSi
Figure 6: pH values in different treatments during storage


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.2.1.8
https://isfj.ir/article-1-2278-en.html

[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1400.30.2.1.8 ]

Silogalls 5 glal BB glgel slagty, Sl eslinl
Chatchawan et al., 2008; Senji and Yuuya, ) siws
Il e cdlad o s ol 5 ebale l53l L (2008
b aisgas oMol 5 (plime plos ailioo Rl 55 il
o Sl Gl caols (s oSy ocdale gl
S gleojlas wsgei el Ll Guizmen loo S8
SlnST Sl Cols il 55V (A ol 5 polie
Esmaeilzadeh Kenari et al., 2014; ) a)ls 5.5 5 5Y0

(Maleki et al., 2016

o lac wlus 5

ae,s AANY sad plulld oS3 VY mls 4 axg b
& byye polie it a3 JoSi5 |y ojlas OS5
3 (30,0 YYIYY) Gallic acid «(ao,s F1/¥#) Quercetin
oL)Sen 5 SaNtos .ail o (ao,0 YANNA) Ferrullic acid
polie VL a5 wisgas elel 5 (VeV0)ZED o (Y41 Y)
l, dei> dile olac o ond aslys s olSy
asllas ;o (fgeze o .axil e Gallic acid ¢ Quercetin
ol aallhae b glacglis ojlas Sl 5 g5 5 e Ll
o las oaims JSas LS 5 (IS jeb a4 wcuils 042
olS G olS 03 gy (2l adhis ces p LS
kS g5 e shad g e Lulyd o)las 4y plie o
Ieojtas gl g oS Sas by, by gl
35 Wi oo oS (S gl Suleyo g alise (slapla]
.(Burt, 2004) w5

Gl G (b STy due Ol puii

OO PPN IV B WY B p NPT W 9
@7 oM oaaaST Glime (2b)) 50 0328 ek 4 &S

7 OpelaeaST adgl Jpame Kby 5 03,5 oo oolital

solie s 4 a5 L (Bagheri et al., 2016) sl o
8l Gl Gloy Rl L o jlers (gabed 5o weSTy sas
Feiar ibeolil 5l (220 ey sk )0 GgeslanST il
Jsb o b 4328 5l 30 500 glaglanasSlyy o ol5T ool
(Chaijan et al., 2006) ol o azale 5l (55lwo,usd
Sae (gl Wg) S WS e Yele RO (00958
2N e Sy slagids (IS ek 4 b anSTy

ODS ST (63 5 (5S4 Connd (05 Lo (6234598

S ol

‘SJBLM 6&’)[:*5['“’ a5 awd (SO UL.AS]J 63L> QL:alﬂf
aS 0l (K goasin Julge 4 wloS 5 ol 2l sl asls
5 Pl il anily e gl (g, 5 P Ll e
u]m&‘ymﬁjogmﬁad\AC‘Wlw})
a4 Sgalyd zlzaul (b, 0 S8 OlS 5 Gl wls olis
L Sgolt glpel g Pl (hg) 51 5V b gne 5k
9 WSS g0 39i5 oole S 5,0 LSV ] VL S8
P A el g 0 g sbplrer 5 (FariS obml crse

i ol g s olmyl LS sols 515 Sliam o] e
Slge g pw JUII 9o g Wdigm (o0 ot (p)lEL )50 4
glel onl odle 4 aish oo ol 5 )5 4 ladshe J21s
Tor> 9 Ned (St Sladobe o100 o 55 o ge ailgS oo
o Maleki .(Ferreres et al., 2007) oS s 1, Slgo
iz Glaghy, wyp @ desh e (V0VF) o Kes
o «DgolB) Jold 35 ojlas (LS SlS 5 gl sl
Wogad el Ll ailoy (Pl 5 (Sl G8 S aemS]
@B b oS Claby; plo 5l e Dgolb gl sl oy, o

Syl Slgtren pol> aslllas

DPPH of31 JBGoly jlee cadled

peadasls 5l S5 DPPH o1 JGol, e
SSl il GluS 5 ol davlsa o5 col ploplSe
Ferreres et al., ) anle Jloe |, )z oyommalanasST asiles o
s e cdale goldl L omls 4 axg L (2007
YL il l3l byl wles o DPPH o310,
olac Veoe ppm cdale o SlanST ST cdld olhe
chle ol o as o snalin Caol B by, 4 2l
SoST sl 51 DPPH o1 JIGol, jlee codlad polie
Y oS aao e lis Sldllae 0g 5V 55 TBHQ s
@\wle Eodled OO YU odes J.:J.) gsj“‘q ULJ)J OO¢
21 il b laolas alex jl laojlas I oan
5 B SLaS 5 liee G ke L3 | 9250 anlsds ol
Sias s Gem ol 0e3g ol SlaST ST @08
sl a5 alS il ;o sezge Jd DlS 5 a5 s oo
L


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.2.1.8
https://isfj.ir/article-1-2278-en.html

[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1400.30.2.1.8 ]

Yo (V)0 Ol s gale dlas

o7 S skSIal g pglle 0,8 (oo Y-V (alo 55w
wile Jsd LB oLl Gpme (gly a5 el oad Lbl5S
3 Sl g bgs dae polie (Lakshman, 2000)
PPM o Las oy 4y (Vslgy (il jlod )0 Lol 090 sl

sy 5ol Josb B ) S 1

SN a3 0y el s

7 95w by el slud am o Sl Gz (sl
Qe ol 4ol ooz sleanul LSis Wgd e ol
o 2ol 5l Ll ogdoed Jyame ladis 85)) rals

oot sind 5 ooy dS 6 5 L duslio )0 o1 02 (slool
e Wl (gl s s 5l (6 2SS (J5SUse o5l
Al polie yloy al38l L (Losada et al., 2007) <ol
Sl o Gl ol il (al8l lajless elod y0 0131 oz
2 Sl sz sl polie o i a5 (6 55bay 09 i dals
s hdigy Ay ojlac 0938 9wl cnnline dalis [l
S aSsysba wb GlanSI T cpols SliElee
ojlas ol pon 4 (Vslsy s jles jo ol ozl ol
o3l iy sl e o9 @50l camlie Voo ppM
Cailos Jds @ plgiee |; vl 4 Cod ity les o
9290 (b SLS 5 (pizmen Cundls 7S] 3545 5 2y
3 assles oo o3l Gl SIS0l peitnws lgs 2 ogdle ojlac ;o
Coilos Gk Sl (oS50 ST S0l 5 ST g o
3l Gl W8S Sl S ST sl el
¢l oonn sl (Sl ady wnlp b
W3 et Sy Ol Sl o)y g apnST s
(Mohan et al., 2008)

SIS e (b yly8 (Sg i sk polie Ol s
JSKite odns j5b 4 (TVB-N) 18 555555 slasl ggeme
Sl 5 ple 5 Shigel ol Jiite 69 omal Jiie 65
oS Wil 2l glelie sld b bagye 18 (S5,
Sl slop 3l lud Wse slas iSL aluwy 4 cos 54
3 g 00t oy bagsalSsi 5 ateal (slaasl (grasliels
Nodgo ymme Sl WS 5 ca i ol e Sl
oy slasl molie (loy Lalil L .(Fan et al., 2009)

Xanthin oxidase
Y F)

ook & eald mhaus (g5, ool JSCES (b onlply )l
w3 g0 Aol 05STL ) Jyamme uled &5 slaba>dle LB
esas o] Gdlete 5 by adsl selind] Cs puo 5l oS

(Mohan et al., 2008) 54 o awlS loSly 9,000
2 S b S deta dile olS o)las (3938l (e
BLS o lac .clils oSty sae Lagli8l wig, ol S
o S ol aleasgas Sl3T sl SISl (sl Ul (sl
shlo (o2 Sl 5 (og Ll Sle 4 5wl o ()39 000
akd ;5 sl olus a8 il oo oS 5T ool
5 €95l VY ([)an 5 gogatoe) wlal o b a4 |
FOAEEIPRINCON

sl oo B Gl Byan sl ale 53wy e 5
gy sbylewd o wSTy sue polie (Yanar, 2007)
392 519555 52 (5 5lme 00guzs jloye0 Lkl o jlas (55l

SIS Do (b sl Sy gt Lo Ol gt
4 @M Ol )3 )z GgrmlapaSt 4y Sl Hslate &
u‘),uo as JB.M:LSA ool TBA ua.>LM: )| 9 )519
‘) Lauj.S 9 LQM»\”’ o).ojcu uw‘m‘ 4.19;[.5 UYM
Ol el Soe TBA (50 1 Xigd g0 CusgS j0 aligsl
WSV IPY ool L aeas las 1y oy HeawlawnST s8ly
5 LoyeslSys dageel wiile S Sl 5 plo b Wl oo
lasredgand anel lasenl 5 oty n «SalSsi slose!
TBA lre )33l (Mexisa et al., 2009) aas STy
5 7 OseloenST s @ plsiee 1) 0590 Job 5o o jlens
cals ST jeas o s ollS s oy
sae polie (S (Chidanandaiah et al., 2009)
PPM o,las +Yols idsy jlowd 5o el SGHsbissd
@ olgee |y Jlewd ol 50 o g eS ol samlive Vee e
Sl (T i ST 3985 5 idg Casles JuJo
oo Lls cwdls wa L) Wl Sl8les 51 55 5 olac
sl Bk 5l acis dile ojlac o oSt ST cools
Santos et al., 2014; Zeb, ) cusl ool o 55 opbize
o, Sen 5 Ariaii adllas mls b ol adlhs gl (2015
o oo dete oSS sy o538 b Bl 4o (Y1)
Pl Sosibss sas (e poaz Ul Gl ol e
SO g Lo jlxe 03gazme iSTas o)l Sls e Sl3gnd


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.2.1.8
https://isfj.ir/article-1-2278-en.html

[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1400.30.2.1.8 ]

w6y Bule by Soe jl ey PH Lialdl Ll il lae
L bLs)l o a5 (de8 SYgamme slud (b (681 Jo
Kimetal., ) asb o olud Jole slo puudlS)lg Ko ol
sy, oled ;o bl ;LT mls a4 4> L pH (2014
32 PH jolie 0268 5 sall jles jo PH polis oy i
A5 ealie Veer PPM ojlas +Vlgy Gibe led
S0k il s wojlas gl loals PH o5y il
I DS 5 abewgts yal (ol o5 was ) (o9 S
sy, Jlie o |y bals cbla> w)lac 0 35290
RTINS IRV IR G AR VIRIN PR EH K
slgids b sl ol Wy g ety
OieeST 3985 5l @le lgl 5 ded wled S wilos (suSolSune
S8l g9y CO2 2l o 5 WS008l (90 &
25l ;0 CO2 > CO2 ozt o 45 Wil oo
Lo ol 95290 b g Wi oo St S sl oS85 ami
Jiang etal., 2013) Wb . Lzols pH ol

Sl 5 shlo andir dile o)las @l 4 425 b gemme 50
Sl ol Gl g el SISy s il s
Syl gy SaS b ojlas gl wile lags]
@S eired o ojlas JlarnST (5T (oles (Al o
2 dede e ojlas ol jan ay (Vslsy b 53U 4 b pe
sl oyl o5 ol ol abe b SgmlignS] slud
A Sl SgawlanST olid wig; ol w00l
o lesd Gae S)lse oled 4o 5 9sdee el e
ool 035 Ve v v PPM Ele b o lae ol yad & sy (g5l
ly lme odgazms 5l 5e, 7 B LS ald Jles oS5 5ba
olyod & by (59l lars &S Jl> 50 39 )93 Sy
G 0yes bl B Ve ppM clale oo jlac
SIS e slars Gl @fly 4o 5 09 10,55 jlne edgaxe
ols T3l 55, V8 b 1, ale b ald

&bw
arlio ATRY 3o o) 3.2 «sdld g o5 Bl wg < gobl
5 @I e 5o ez ol pleed OS5

NONBY (V) SLel 5 psle dlms oo )i
9 Teor Iy ayd oy (G B (el
olac Saijlosl cdale JBlas sy IVAR (e yho
Vso sl xSk ol » ol b 5 Jyy Cusgy Il

Gl polie y5eS 5 8l Gl bejles (olad jo )8
Verr PPM ojlac +( Vel Adg Sles o B (59
el 03 R Gl laslh Gl g eS b oasline
AL Coner a5 4 (g 1) bajle ple 4 S
2 el (Bl Glls als b jsSae lales
el 90 o b e (55 S8 5l el (Sl
alid ;0 9790 gLy dader ale ojlac JSlazs o
Ll Y S jpax e (BUrt, 2004) ols ool
Slosd 4 S g S (0 Joe g wiile (Yol Bg)
s b ool cawody gl 0gd o0 dlud o e sals
S po gy 3l wyp a a5 (YVF) o SKen 5 Jalali
S sl Lo 22 Jle fte (oSS ol
5 S b Sl o, Ewle p (aoyo VD 5 ) i)
oS G U ey 4 (Y10) ) Sen o Ariai
TVB- jpolie Ol s jo dou bl (bl of jes 4 ol Juie
aglie (VFRA) LSes 5 ikl 5 SBgs slaald o N
Blo Jod slaald (cux g (29,500 (oot b Dl ks
@ e g S ol booads mopab s540 (HUSO huso)
L aS wioges pdlel sl ols Slgspa Jlxs 10 55, Yo o
28l Al ayless (ooles )3 TVB-N polis cple; al3él
95 S9 Jless 50 g fdey sald lad o il cnl
g )less (ile 5l a8 azm Ul (uill ol o 4y ol Jite
deo o) ale )18 &5l lajl ggezme (liae (IS 55k
Lol sl g8 8 Voo j2 00 oS oo O-Y - Wl o 0
lpJod JB o> clgS 05 Ve 00 (L Yo-YO e
o 50 b 050 slemil 1o ool sl e - el sl By
Jsd BB ool eS Ve PPM ojlac +Yolgy (idsy

g i

SIS Lo (b PH Ol i
g5 ile CbeS kS 50 See g e a3Lo So PH
Foo PH Ol s 0 Clingd Semel Cud pb g oo g dis casgS
«3 0 51 (Pacheco-Aguilar et al., 2008) ol
o0 5l e 5 s 8l n Jele 535 L6 pH
by GIBI L s @ g b ol (g S8l (SienS
9 gJ“"QlS d)lé.eit 0,99 ‘_g‘..L.J L Lm)Lo.o.t ‘sal.o.l 3 pH }.’\)LM
ol Soe PH (e 50 ol zals .l iol38l Guow
0055 Gl g SV ol lag sl el e

\VFY


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.2.1.8
https://isfj.ir/article-1-2278-en.html

[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1400.30.2.1.8 ]

Yo (V)0 Ol s gale dlas

Pimpinella affinis Qil on the Quality of Silver
Carp Fillet during Refrigerator Storage
Condition. Journal of Food Processing and

Preservation, 39(6): 647-1655.
DOl:0rg/10.1111/jfpp.12394.

Bagheri, R., I1zadi Amoli, R., Tabari Shahndash,
N. and Shahosseini, S.R., 2016. Comparing the
effect of encapsulated and unencapsulated
fennel extracts on the shelf life of minced
common kilka (Clupeonella  cultriventris
caspia) and Pseudomonas  aeruginosa
inoculated in the mince. Food science and
Nutrition, 4(2): 216-222.
DOl:0rg/10.1002/fsn3.275.

Bahramikia, S. and Yazdanparast, R., 2010.
Antioxidant efficacy of Nasturtum officinale
extracts using various in vitro assay systems.
Journal of Acupuncture and Meridian Studies,
3(4): 283-290. DOl:org/10.1016/S2005-
2901(10)60049-0.

Burt, S., 2004. Essentialoils: their antibacterial
propertied and potential application in foods-a
review. International Food Mashinicrobiology,
94 (3): 223- 253.
DOl:o0rg/10.1016/j.ijfoodmicro.2004.03.022.

Chaijan, M., Benjakul, S., Visessanguan, W. and
Faustman, C., 2006. Changes of lipids in
sardine (Sardinella gibbosa) muscle during iced
storage. Journal of Food Chemistry, 99: 83- 91.
DOl:org/10.1016/j.foodchem.2005.07.022.

Chatchawan, C., Soottawat, B., Jakul, H. and
Nattiga, S., 2008. Antioxidant components and
properties of five long- grained rice bran
extracts from commercial available cultivars in
Thailands. Journal of Food Chemistry, 111(3):
636-641.
DOl:org/10.1016/j.foodchem.2008.04.031.

VEY

&yl e ,o (Huso huso) ale b ald ,o olud
PN () YA (o) odled ale alme . Jlsn o
(DOI):10.22092/1SFJ.2020.121508

JRYPUES PAINC SN | X SO PPN FRPSSPRPN -+ P5

al Jab ol oSy il slagly, ae;

BO-0Y ) ¢ alS slag s

Wby g .p o Gagl wp IF (Awg cp g ke

slac SlawSl ol slecdls o)) YAFLE

Croges sdodir Gle g e )5 i 2lis pasl (Sl e

ol iplas s gl oS e les

https://civilica.com/doc/416329. ;loes

(gowa! y) g Sogd ez «oomwlillgl wo « Shukal

Oy dunlie IYAA (g (03B 9.5 Loboxel o

Blo Jb sloald o 5 (29500 (2loondisSy 5

@ e § Sod ol bods aoeab 5549 (HUSO huso)

YA olpl Oded oo alme iy 4o 3, Tr S
(DOI):10.22092/1SFJ.2019.119397.1 -\ «(¥)
093l AAYAY w2yl g9l g ol s gloguaio

» (Satureja khusestanica)  sliwjss o) (uiles

o o> 9 @bt 2l Slogas
alo s psle o Gl 5 Shesh i el

(DOI): Yagyva oy ol

10.22101/JRIFST.2013.12.01.237

g g B SIS o Ll 2 B Lol S las

ot s whd (29Seeid St oy n IYAY

i pole oty dloes aie,s bl (g9l Yelg

AYO-Y (Y)Y Les

Adams, R.P., 2007. Identification of Essential oils
Components by Gas  Chromatography/
Quadrupole Mass Spectroscopy, 4th ed. Allured
Publishing Corporation, Carol Stream, IL, USA,
804 P.

AOAC, 2005. Official Method of Analgsis (17th
ed). Washington, DC: Association of Official
Analytical chemists.

Avriaii, P., Tavakolipour, H., Rezaei Elhamirad,
M., and M., Bahram, S., 2015. Effect of
Methylcellulose  Coating  Enriched  with


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.2.1.8
https://isfj.ir/article-1-2278-en.html

[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1400.30.2.1.8 ]

Chidanandaiah, S.M.K., Keshri, R.C. and

Sanyal, M.K., 2009. Effect of sodium alginate
coating with preservatives on the quality of
meat patties during refrigerated storage. Journal
Muscle Foods, 20: 275-292.
DOI:10.1111/j.1745-4573.2009.00147.

Elangovan, A.V., Verma, S.V.S., Sastry, V.R.B.

and Singh, S., 2000. Effect of feeding neem
(Azadirachta indica) kernel meal on growth,
nutrient utilization and physiology of Japanese
quails (Coturnix cotrnix japonica). Asian-
Australian Journal of Animal Science, 13: 125-
128. DOI:org/10.5713/ajas.2000.1272.

Esmaeilzadeh Kenari, R., Mohsenzadeh, F. and

Amiri, Z., 2014. Antioxidant activity and total
phenolic compounds of Dezful sesame cake
extracts obtained by classical and ultrasound-
assisted extraction methods. Journal of Food
Science and Nutriation, 2: 426- 435. DOI:
10.1002/fsn3.118.

Fan, W., Sun, J., Chen,Y., Qiu,J., Zhang,Y. and

Chi. Y., 2009. Effects of chitosan coating an
qulity and shelf life of silver carp during frozen
storage. Journal of Food Chemistry, 115:66-70.
DOl:org/10.1016/j.foodchem.2008.11.060.

Ferreres, F., Sousa, C., Valento, P., Seabra,

R.M., Pereira, J.A. and Andrade, P.B., 2007.
Tronchuda cabbage (Brassica oleracea L. var.
costata DC) seeds: phytochemical
characterization and antioxidant potential.
Journal of Food Chemistry, 101: 549-558.
DOl:org/10.1016/j.foodchem.2006.02.013.

Ghomi, M.R., Nikoo, M. and Pourshamsian, K.,

2012. Omega-6/omega-3 essential fatty acid
ratio in cultured beluga sturgeon. Comparative
Clinical Pathology, 21: 479-483.
dx.DOI:0rg/10.1007/s00580-012-1495-5.

Gill, C., Haldar, S., Boyd, L.A., Bennett, R.,

Whiteford, J., Butler, M., Pearson, J.R.,
Bradbory, 1. and Rowland, A., 2007.
Watercress supplementation in diet reduces
lymphocyte DNA damage and alters blood
antioxidant status in healthy adults. The
American Journal of Cilinical Nutrition, 85:
504-510. DOI: 10.1093/ajcn/85.2.504.

Gomez-Estaca, j., lopez-de-Lacy, A., Lopez

caballero, M.E., Gamez-Guillen, M.C. and
Montero, P., 2010. Biodegradable gelatin-
chitosan films incorporated with essential oils as
antimicrobial agents for fish preservation.
Journal of Food Microbiology, 27: 889-896.
DOl:0rg/10.1016/j.fm.2010.05.012.

Goulas, A.E. and Kontominas, M.G., 2007.

Combined effect of light salting, modified
atmosphere packaging and oregano essential oil
on the shelf-life of sea bream (Sparus aurata):
Biochemical and sensory attributes. Journal of
Food chemistry, 100: 287-296.
DOl:org/10.1016/j.foodchem.2005.09.045.

Hosseini, M.H., Razavi, S.H. and Mousavi, M.A.,

2009. Antimicrobial, physical and mechanical
properties of chitosan-based films incorporated
with thyme, ciove and cinnamon essential oils.
Journal of Food Processing and Preservation,
33(6):727-743. DOl:0rg/10.1111/j.1745-
4549.2008.00307.

Jalali, M., Ariiai, P. and Fattahi, E., 2016. Effect

of alginate/carboxyl methyl cellulose composite
coating incorporated with clove essential oil on
the quality of silver carp fillet and Escherichia
coli O157:H7 inhibition during refrigerated
storage. Journal of Food Science and
Technology, 53(7): 757-765. doi:
10.1007/s13197-015-2060-4.

\¥Y


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.2.1.8
https://isfj.ir/article-1-2278-en.html

[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1400.30.2.1.8 ]

Yo (V)0 Ol s gale dlas

Javadian, S.R., Shahosseini, S.R. and Ariaii, P.,
2017. The effects of liposomal encapsulated
thyme extract on the quality of fish mince and
Escherichia coli O157: H7 inhibition during
refrigerated storage. Journal of Aquatic Food
Product  Technology, 26(1), 115-123.
DOl:0rg/10.1080/10498850.2015.1101629.

Jiang, T., 2013. Effect of alginate coating on
physicochemical and sensory qualities of button
mushrooms (Agaricus bisporus) under a high
oxygen modified atmosphere. Postharvest
Biology and Technology, 76: 91-97.
DOl:0rg/10.1016/j.postharvbio.2012.09.005.

Kim, Y. Kim, S. and Chung, H., 2014.
Synergistic Effect of Propolis and Heat
Treatment Leading to Increased Injury to
Escherichia coli O157:H7 in Ground Pork.
Journal of Food Safety, 31(1): 1-18.
DOl:org/10.1111/jfs.12088.

Lakshman, P.T., 2000. Fish spoilage and guality
assessment. Proceedings on the Symposium on
Quality Assurance in Seafood. 26-40.

Leathers, T., 2003. Biotechnological production
and applications of pullulan.  Applied
Microbiology and Biotechnology, 62(5):468-73.
DOI: 10.1007/s00253-003-1386-4

Losada, Barros- velazgues J.P. and Aubourgs,
2007. Rancidity development in frozen pelagic
fish: inflaece of slurryice as preliminary chilling
treatment. Journal of Food Science and
Technology, 40: 991-9.
DOl:org/10.1016/j.1wt.2006.05.011.

Maleki, M., Ariaii, P. and Fallah, H., 2016.
Effects of celery extracts on the oxidative
stability of canola oil under thermal condition.
Journal of Food Processing and Preservation,
40(3): 531-540. DOI:0rg/10.1111/jfpp.12632.

VY0

Mexisa, S.F., Chouliara, E. and Kontominas,
M.G., 2009. Combined effect of an oxygen
absorber and oregano essential oil on shelf — life
extension of rainbow trout fillets stored at 4°C.
Journal of Food Microbiology, 26: 598-605.
DOI: 10.1016/j.fm.2009.04.002.

Mohan, C.O., Ravishankar, C.N. and
Srinivasagopal, K., 2008. Effect of 02
scavenger on the shelf-life of catfish (Pangasius
sutchi) steaks during chilled storage. Journal of
the Science of Food and Agriculture, 88: 442—
448. DOI:0rg/10.1002/jsfa.3105.

Nair, M., Kandaswami, C., Mahjan, S., Chadha,
K.C., Chawda, R., Nair, H., Kumar, N., Nair,
R.E. and Schwartz, S.A., 2002. The flavonoid,
quercetin, differentially regulates Th-1 (IFNy)
and Th-2 (IL4) cytokine gene expression by
normal peripheral blood mononuclear cells.
Biochimica et Biophysica Acta, 1593: 29- 36.
DOI: 10.1016/s0167-4889(02)00328-2.

Pacheco-Aguilar, R., Lugo-Sanchez, M. E. and
Robles-Burgueno, M. R., 2008. Post-mortem
biochemical and functional characteristic of
Monterey sardine muscle stored at 0 °C. Journal
of Food Sciences, 65(1): 40-47.
DOl:0rg/10.1111/j.1365-2621.2000.th15953.

Santos, J., Oliveira, M.B., Ibanez, E. and
Herrero, M., 2014. Phenolic profile evolution
of different ready to-eat baby-leaf vegetables
during storage. Journal of Chromatography A,
1327:118-131. DOl:
10.1016/j.chroma.2013.12.085.

Senji, S. and Yuuya, l., 2008. Comparison of
antioxidant properties of persimmon vinegar
and some other commercial vinegar in radical-
scavenging assays and on lipid oxidation in tuna
homogenates. Journal of Food Chemistery,


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.2.1.8
https://isfj.ir/article-1-2278-en.html

[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1400.30.2.1.8 ]

107(2): 739-744. Yanar, Y., 2007. Quality Changes of Hot Smoked
DOl:0rg/10.1016/j.foodchem.2007.08.080. Catfish (Clarias  Gariepinus) During
Valipour Kootenaie, F., Ariaii, P., Khademi Refrigerated storage. Journal of Muscle Foods,
Shurmasti, D. and Nemati, M., 2017. Effect of 18, 391-400. DOl:org/10.1111/j.1745-
chitosan  edible coating enriched with 4573.2007.00094.
eucalyptus essential oil and a-tocopherol on Zeb, A., 2015. Phenolic profile and antioxidant
silver carp fillets quality during refrigerated potential of wild watercress (Nasturtium
storage. Journal of Food Safety, 37(1). e12295. officinale L.). Springer Plus, 4:714. doi:
DOl:org/10.1111/jfs.12295. 10.1186/s40064-015-1514-5.
\F5


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.2.1.8
https://isfj.ir/article-1-2278-en.html

[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1400.30.2.1.8 ]

Iranian Scientific Fisheries Journal Vol.30, No.2

Evaluation antioxidant effects of Pullulan edible coating with watercress extract
(Nasturtiumn officinale) on the chemical corruption of fresh beluga sturgeon fillet during
storage in a refrigerator

Shahosseini S.R.%; Safari R.?*, Javadian S.R.3
“safari1351@gmail.com

1- Department of Food Science and Technology, Nour Branch, Islamic Azad University, Nour. Iran

2-Caspian Sea Ecology Research Institute, Iranian Fisheries Science Research Institute,
Agricultural Research Education and Extension Organization, Sari, Iran

3- Department of Fisheries, Qaemshahr Branch, Islamic Azad University, Qaemshahr, Iran

Abstract

In the present study, the effect of Pullulan coating with watercress extract on the quality and
shelf life of fresh beluga sturgeon fillet stored in a refrigerator over a period of 16 days was
investigated. First, the watercress extract was extracted by ultrasound and soxhlet (solvent)
method and the amount of phenolic compounds and antioxidant activity of the extract (DPPH
free radical activity test) were determined. The values of phenolic compounds for soxhlet
extract were equal to 586.53 mg gallic acid per gram of dry weight and for ultrasonic extract
was 879.57 mg/g dry weight and the antioxidant properties of watercress extracted by
ultrasound were significantly higher than soxhlet method (p<0.05), so ultrasound extracts
were added to the pullulan coating. Then, 4 treatments were included: control, pullulan
coating, pullulan coating + watercress extract 500 ppm, pullulan coating + watercress extract
1000 ppm were analyzed by biochemical parameters such as peroxide value (PV),
thiobarbithic acid (TBA), free fatty acid (FFA), total volatile base nitrogen (TVB-N) and pH).
The results showed, natural preservation delayed chemical spoilage in compared with control
treatment (p<0.05). According to the results pullulan coating + watercress extract 1000 ppm
significantly retarded lipid oxidation by decreasing peroxide value and thiobarbituric acid
production in the samples and it had the lowest total volatile basic nitrogen and pH (p<0.05).
The control treatment had only the allowed chemical range for up to 6 days, but the treatment
containing pullulan coating + 1000 ppm extract had the allowed values until the end of the
storage period. The final conclusion showed that the coating of pullulan with watercress
extract could act as a natural antioxidant, delaying chemical degradation and prolonging the
shelf-life of fish fillets.

Keywords: fresh beluga sturgeon, edible coating, pullulan, watercress extract
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