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Figure 1: Changes in peroxide value (PV; meq/kg of
fat) levels in different days of storage at 4 + 1 °C in
surimi produced from common kilka treated with
pennyroyal extract at concentrations of 0, 2 and 4%.
Different small and capital letters indicate a
significant difference in one treatment (at different
times) and between treatments (at same times),
respectively (mean + SD, a = 0.05).
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Table 1: Changes in TVB-N (mg/100 g of flesh) levels
in different days of storage at 4 + 1°C in surimi
produced from common Kilka treated with
pennyroyal extract at concentrations of 0, 2 and 4%.
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Figure 2: Changes in pH levels in different days of storage at
4 + 1 °C in surimi produced from common Kilka treated
with pennyroyal extract at concentrations of 0, 2 and 4%.
Different small and capital letters indicate a significant
difference in one treatment (at different times) and between
treatments (at same times), respectively (mean + SD, a =
0.05).
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flesh) levels in different days of storage at 4 + 1°C in
surimi produced from common Kilka treated with
pennyroyal extract at concentrations of 0, 2 and 4%.
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Figure 3: Changes in total viable count of bacteria (TVC) in
different days of storage at 4 = 1°C in surimi produced from
common Kilka treated with pennyroyal extract at
concentrations of 0, 2 and 4%. Different small and capital
letters indicate a significant difference in one treatment (at
different times) and between treatments (at same times),
respectively (mean + SD, a = 0.05).

7

6
5
oS 4
EE, 3
2

1

0

1 3 6 9 12 15
(59)) 612 S5

s3ay 30 (PTC) cawgolopw o 5 x5b dlury Ol puunis :F STl
Fyore GILS (alo 5l oaid adgi (oaayem 53 (6l Alise
axy 0P 1) glos o digysylac /7 gV oo ld cdale b o ylows

0403 LA 7 4y S ool Syt 5 Sz F gy 018 il
o 9 (@iz byl 50) Hlow G o HIo Sme WS D929

A0 =21+ Hlro Byl £ 1uSKilo) Al o0 (Hloy S o) b lows
Figure 4: Changes in psychrotrophic count of bacteria (PTC)
in different days of storage at 4 + 1 °C in surimi produced
from common Kilka treated with pennyroyal extract at
concentrations of 0, 2 and 4%. Different small and capital
letters indicate a significant difference in one treatment (at

different times) and between treatments (at same times),
respectively (mean £ SD, a = 0.05).


https://www.sciencedirect.com/science/article/pii/S0308814613012089#!
http://dx.doi.org/10.22092/ISFJ.2019.119408
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.4.10.7
http://isfj.ir/article-1-2173-fa.html

[ Downloaded from isfj.ir on 2025-08-02 ]

[ DOR: 20.1001.1.10261354.1398.28.4.10.7 ]

[ DOI: 10.22092/1SFJ.2019.119408 ]

e Ol eadd 4ags pars s (2L 5 pliard CdS ps

solae 5 Sk

(Bensid et al.,, 2014) cwl PUFA o> slaol
4 S p,55LS o aodllgo oyglle £S5 e V=Y oguse
Slale 5 ol Syl polie S5 b 4> oy
olie ¢yl aalllas 4o (Connell, 1990) coul oo 5,20
3 eolpin Job LB o> 5l bajles den o asli oyl
Spe sojey o TBA Jlude o5 a8 ()l 0550 Jsb
Syl U1 gl gime Giali8l cg,laeS5 ) 5, 52 andllas
UL"‘J (Y‘ \f) ul)lim 9 BenSId ls uLMJ 4)5) a)La.c 65l>
(Engraulis encrasicholus) gzl ;o TBA e wisls
m;w&uaj@ya)wmy&bjowgbpiw
1 S 6‘)-.’ gl o Lg)l..\@;i Glo o)La.c Kt 6L‘°“39‘°-;
2V J55 S 5y a ol e o il alS s,
adgi Bl Biges 4SS g addllae 5,50 (2LS (slao,lac
s aBlbor TBA 53b ol 4 50 5 loaenST g 00m
255 Ak 5l oad Wi oouygm p Stusl o )las I o)
FEY) Jsu jo 6,0 b (Cyprinus carpio)  Jsexe
Al 0 TBA lye ial38l ols lias (ol 5 csles a0
2 S5 SlaS 5 e pae o 4 il oo (pdasl ojlac
(s> g 2R Al ojlas gyl slajles b anlis
slas b adllas b Lol Geiod mls emen (VYAF
G s 5 530 oS 555, YT 3 oo alid ]
59, Vo e b ool)F ale ax o Foles o DS j0 oud
Jyors el SlS 5 ade 4 ol cpl &5 il cillas
Soea sleng S shlo g Jeb SlS 5 JSTy)lS
st 51 sla JSGoly Bi> j08 (gl ls 45wl e (OH)
O arls ol mlEl Wy, OV e 5 gl
CaSs 3l Jols agl SV game 5l laosadd] ode s
VWose, 5 TBA e iels ailoo oSl yg e
Jo 4 sl oo Ly ojlas gol> slajles yo )l
Lol g ol e 15T 5 LSl joaie ralS

(Gomes et al., 2003) 553 o a1 (60 (ygllo jlaie
Yol i PH g el ¥V S0 05y olo alae PH 150
adawl OYAY (LSKen ¢ ,5,5) cwl olud snms lid
oo ok ade ((WWAF () Ken 5 L3ls)) WS o s
2 5SS 51 AL S al ads L sl s pH
5 5l A lageel adg s 4 5yl 090

Sy 9wl SlaS S 4 baenSTy a5 HgelannS]
(Jeyakumari et al., 2016) ol 1,8 ©l.S 5 ¢ Lig,S
esi 3l S oo me jsk gy Tl o wenSTh Glie
o OlaS 5 sery Jdw Wlgoe oS g wals 5 7Y
oSty BSas 5l as adl olS (pl jo 09290 Sl
Gebs cpl i (Miraj & Kiani, 2016) WS o 5,5 5l>
Sl Sl ool L5 {OFAY) GLlKen 5 5,5 aslllae
ey YT U3 ole ald o (STho> (s olsie & o
SlFer W3S aie Ju 0 NS b ok
as oole I eolatwl LSU (cdmgh 0 cpizres Bl
SBLS (ale 5l oud and (ejgm 2 Z el (095
2 Sy e eSS ley RIFIL ol las (Jsese
ol cde a5 il bl g ls e sk el 286 Lo
O S (o oS ap lag S VL el
AL ads sl s el sl sbesles
Ol oS 86 (VVP) o, Kes 4 Jeyakumari
(Pangasianodon _als 45,5 5l oo augs casygus QST y
Ol Loy lis mls g edged o,y 1, Nypophthalmus)
W) wals jles o ey ool Gl IS Gl
g sl slojless 5l i s pob & (OligS
4y OlsS bwgi ol o s Y5 o 1l cle o5 oy
s (Y-:0) ol 5ea 5 Kumaraguruparan sl iags
as wisly las (Y+VY) Ndimele 3 Kumolu- Johnson
5 STy Ol (mal3dl 5l Wilgs o e o )las 31 eolaul
pax 4 ol cle s wled S5l ol a5 0 TBA
risn 3 sedlae Ll wedlon L1 g0 wile SlS s
wols las (Vo1 F) o)Ken 5 Shi il o yuw 5o uilgu
oo Ll o a4 561 dius 9 S dilgz o lac jl oolaul
4¥5 5 DPPH  _SauS)bre @jod YU Jgb oloS s
s95 dlo ald 0 PV e pals cow ol Sous
09,5 A Cumd j9) WA D sl e gles jo loyis
LS5 e G lp patll sl SO 50,bes
@z 4l gelannST al> e js euld ady (i S
S aadll g Ol Gl s Fesll 5 b 5l as wbl oo
g el e el g ol s sshe
OelienST ol (booad adg oSy e

Y.


https://www.sciencedirect.com/science/article/pii/S0308814613012089#!
http://dx.doi.org/10.22092/ISFJ.2019.119408
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.4.10.7
http://isfj.ir/article-1-2173-fa.html

[ Downloaded from isfj.ir on 2025-08-02 ]

[ DOR: 20.1001.1.10261354.1398.28.4.10.7 ]

[ DOI: 10.22092/1SFJ.2019.119408 ]

iéJm/ch_&uﬂf—\dl&.ﬂ

Ol 2l ale alas

sls olzs (Hypophthalmichthys molitrix) (sle a5 4.5
@ Caws Jby 50 650K V0 Gae b TVC e a5
ao cdled g .cdp 18 sloe a5l g 0gs eS dall jles

Jih SlaS s symy b a4 5o sl e 2l

4 o)l.,a.c Q}lu L1 9 FUR\Y ).:‘ ‘5:5;,.‘0 LgLQJjLA » aS Sl
55 9)JiF oo 5l RNA 5 DNA cudplin 5 Jsho 5950
(Kumudavally o5 o (5,5 5> s, So e golio 5 o,
et al., 2008)

0dHlagS SO Glgie 4 gy oL slo lad Busd )l b
Slr Wlgos (GlaeaSTad 5 (29,500 wd Slge S5l (2l
obsS 0)95 ;8 Jgene LS (soryp )WL ploj il
¥ ooylac s 000 slolons opo jo 00l colatwl Do
o aals Jled gAY ojlac ol [l 4y Cand aigy LS
Ul Sl ead Ghom (09,50 5 (olend Slogaly e
Sae olsS (6, Cgm 005 o dlpiny ) ol s
ojbas 3l ot sles ;o Jgene SIS 5l Jol> (con o
Sgds oolatl gy /¥

&b

WAV g ()l plwle 5 0 (ol gz goloxel
olejy olas Glarast il 5 b ySk (ST il
&8 ake yee il s (officinalis Rosmarinus)
.(Oncorhynchus mykKiss) ;LS .55, Y1 J58 oalo
FY-VY £ (0) 0 olié mlio g pole alxe

as B Ao (S g o (2loy G w (Shp
Ols » mwge o)las GoralannST ad 5 oL SL
G Ll 50 LS 5, YT 3 solo (5 5 il
alio 5 435 pole aloes (o 3 il ax o FEY) o
NN Y) el olis

AYAY o) pMesgr 9.9 lgd) g (olbo el
LSl s @bt Sl (BSn 2 Z el U

yere BLS (ale (g 0 ol age
10 0al (5,l0%s (Clupeonella cultriventris caspia)

wolpl s ele dlxe 0I5 le 4z o F o gles
FV-00 «(Y)YY

bl IWADG (w Foro g Ep (G wp (2 LS,

ozl 5 5l b sl GBS oo (7 S

Y

(Kostaki et al., 2009) cool cssS oL aSL g oou3]
sk @ wals jles o PH e ol las i ol mls
dg oslae ol byl yo o ke I i gl e
Ole mals wls las (O¥AY) [ Ken 5 5,5 asdlas 04
Ol %5y YT 58 (ol ald (500K 0,55 aile ;5 PH
dlgige SLdjls (Shes Gide 86 cou Ju gles s
el 53 ol 38 5 IS8 51 5 S5 e s o

Lo lge 55 Caled 51 A 18 SlaS 5 s 4 o0
PH ol jlocre 5ol VAF) cw g ol )3 0l
olas ol (Jyere j5e5 (ple ald 5l Jol> caje o
2o Sl 5 392y 4 ojlas W8 Jles 4 Cuns | G
S rles 3 yols asdlas jo sls cos oL S
222l 5 5l PH (liee wals Jlass 4 S aigy 05lae
g oS byl as SLS 3 ez & (i 15T cde oS
3 lee 5l Sl 51 3 15 0S5 o 5 65l 5

Candls PH ol53l colys
s ol o sl ol e e 4 Lt ad,
S REIT T R P R I o IR LSS
(Suvanichetal., cosl oo apogs 25 jasls S olge
Sl s S Slas 5 )aeSs ole il b 2000)
5 el )lg S cnl sl oolerin jlre 9> (Jg Wil
aibe Vo Log CFU/G o sleess,ls 5 ol
Uil b adlas ol 4o (ICMSF,1986; Sallam, 2007)
3 4 psk <8l Gl la)les TVC e 650005 oo
e Gl ok wals e o 6 IS V0 o,
S g e sy o Gy e s s
5 eslanal 5B (Y010) o Sew 5 Majumdar axlas
aS ol pliad ale )5 5l oads 4 seujge p e ojlae
2 NS gy Gl b ojlas (gol> 4igei TVC (e
Wgy bl 53U 39 ;oS o)l S Wged 4 S
055y YT 58 (oole ald 9,50 j5l8 ( Swjloil » (258
Cools 32y cle a6 B0k ol GmlBl Lol
Loy (JoS19l 5 Jsed) Jod SlS 5 (99,5ens
5 SBn s S LF (V) ollSes 5 Frangos
Jid 2l abd PTC i aisly olas «((VY¥R+) o Ken
LS 097y Jdo @ jmge oylas sl (oS 55, Y]
e 4 Zemd Jl 50 )l s, Vo b 2bSh ws
lSan 5 oLils, dalllae o bl (g maS ialidl als
@ole 3l okl (ooygm p e Sl ojlae LB (VTAT)


http://dx.doi.org/10.22092/ISFJ.2019.119408
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.4.10.7
http://isfj.ir/article-1-2173-fa.html

[ Downloaded from isfj.ir on 2025-08-02 ]

[ DOR: 20.1001.1.10261354.1398.28.4.10.7 ]

[ DOI: 10.22092/1SFJ.2019.119408 ]

e Ol eadd 4ags pars s (2L 5 pliard CdS ps

solae 5 Sk

WAV ep OL2leS 9 .o o Sawge & g
== 5 @lerd 5 (b Slheogar anlie 5 ou)p
@Blo odd £y CbsS g (sorygm et adg WL

AOV-AY e (DVY eyl O sode alns o)L

Amegovu, A. K., Sserunjogi, M. L., Ogwok, P.
and Makokha, V., ~2012. Nucleotited
degradation products, total volatile basic
nitrogen, sensory and microbiological quality of
nile pearch (Lates niloticus) fillets under chilled
storage. Journal of Microbiology,
Biotechnology and Food Sciences, 2 (2): 653-
666.

Arashisar, S., Hisar, O., Kaya, M. and Yanik, T.,
2004. Effect of modified atmosphere and
vacuum packaging on microbioligical and
chemical  properties of rainbow trout
(Oncorhynchus mykiss) fillets. International
Journal of Food Microbiology, 97(2): 209-14.
DOI:10.1016/ j.ijfoodmicro.2004.05.024

Bensid, A., Ucar, Y., Bendeddouche, B. and
Ozogul, F., 2014. Effect of the icing with
thyme, oregano and clove extracts on quality
parameters of gutted and beheaded anchovy
(Engraulis  encrasicholus)  during  chilled
storage. Food Chemistry, 145: 681-686. DOI:
10.1016/j.foodchem.2013.08.106

Connell, J.J. (Eds.)., 1990. Methods of assessing
and selecting for quality. In Control of fish
quality, (3rd ed). Oxford: Fishing News Books;
pp.122-150.

Egan, H., Kirk, R.S. and Sawyer, R., 1997.
Pearson’s chemical analysis of food, 9th Edition
Longman Scientific and Technica, pp: 609-634.

Erkan, N., Ozden, O. and Inugur, M., 2007. The
effects of modified atmosphere and vacuum
packaging on quality of chub mackerel.
International Journal of Food Science and
Technology, 42: 1297-1304. DOl:
10.1111/j.1365-2621.2006.01325.x

le 5 $5laS g g pole e ilize slales )
FYO-FFF (D) - ol

AP ool B 9. gl g s . 1L,
950 9 (2looed CbsS » e by ojlas Bl )
(Hypophthalmichthys  ale 5| oo ays  es g
Ghisn 5 &l oy alme gleyis 5.5 molitrix)
AR R

sl sl eoysl8 G3elsiSs WAL g «(gilmd 590,
AVY-YND o e o L35 Ll

B IV e (Gl g 0 (598 o WS p )
SYTJ3E le coieS 2w SLsils (ST by
Joe gles 0 GlwS b pls 5,
slo g psle alilas (Oncorhynchus mykiss)
NAV-AY (PN e olid

e DS ARy (Foe g o SLoy wg (Sl
wilad 5 009, (b w3l Codlad r (oleardisn Jolse
(Clupeonella cultriventris Jsoze sISLS 5,5k
2 o5 olend man syl xS slr lpcaspia)
Y APV olnl oMd ele alxe AN VItFO Lo
OY

Olpl s g kel aldls AYAF (ol ] Ol oylojlw
02 PF 0l el St ol ol 5 25k Sishas

% e g o0 0ol T e (s IS oy gliad
(Zataria g3l piagl ejlac 51 AYALLE
555, Y U ald oKl pmultiflora Boiss)
0l Gk A 9,94 (Oncorhynchus mykiss) LS
5 @l (295 byl il llyd e B o
(D) A wolpl 2l mlio g pole dlons . cn Sloogas
REAR!

gl ylae Sl cwy IWAF g Lomus 9.0 ol 5
soiysw (wlend coaS o (Zataria multiflora)
b (Cyprinus carpio) Jsezs ;5.5 cale 5l saialss
FEY 05 ((IPA et a5l o 6,leSS

AYAVL] (gogato 5 ¢ (>luas p ccand Gomgo
emie (oo g 0 Sy (plopw Lblme AR (o)
Bl s GiliS 05 g psle) S O psle ay i
XVV-YYA DNV (asb

sle Shy 2 Fee Jeloe oyn WATGe (Sl
NYXD DY et 5 o psle g9 So39)55)

Yy


https://doi.org/10.1016/%20j.ijfoodmicro.2004.05.024
https://doi.org/10.1016/%20j.ijfoodmicro.2004.05.024
https://doi.org/10.1111/j.1365-2621.2006.01325.x
https://doi.org/10.1111/j.1365-2621.2006.01325.x
http://dx.doi.org/10.22092/ISFJ.2019.119408
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.4.10.7
http://isfj.ir/article-1-2173-fa.html

[ Downloaded from isfj.ir on 2025-08-02 ]

[ DOR: 20.1001.1.10261354.1398.28.4.10.7 ]

[ DOI: 10.22092/1SFJ.2019.119408 ]

ieJM/wJ@%JLA

Ol 2l ale s

EU/EC, 2008. Amending regulation (EC) No
2074/2005 as regards the total volatile basic
nitrogen (TVB-N) limits. In: COMMUNITIES,
T.C. O. T. E. (ed.) 1022/2008. Official journal
of the European Union.

FAO , 2016. Globefish highlights (3 issue) ;
International trade in aquaculture products.
Quarterly issue including January - March
Statistics. Rome, Italy,72P.

Frangos, L., Pyrgotou, N., Giatrakou, V.,
Ntzimani, A. and Savvaidis, I|.N., 2010.
Combined effects of salting, Oregano oil and
vacuum-packaging on the Shelf Life of
refrigerated trout fillets. Food Microbiology,
27(1), 115-121. DOI:10.1016/j.fm.2009.09.002

Gomes, H. A., Silva, E. N., Nascimento, M. R. L.
and Fukuma H.T., 2003. Evaluation of the 2-
thiobarbituric acid method for the measurement
of lipid oxidation in mechanically deboned
gamma irradiated chicken meat. Food
Chemistry, 8: 433-437. DOI: 10.1016/S0308-
8146(02)00499-5

Hernandez, M.D., Lépez, M.B., Alvarez, A,
Ferrandini, E., Garcia Garcia, B. and
Garrido, M.D., 2009. Sensory, physical,
chemical and microbiological changes in
aquacultured meagre (Argyrosomus regius)
fillets during ice storage. Food Chemistry, 114:
237-245. DOl: 10.1016/j.foodchem.
2008.09.045.

Huss, H. H., 1995. Quality and quality changes in
fresh fish. Rome: Food and Agriculture
Organisation (FAQ) of the United Nations.

ICMSF “International Commission on
Microbiological Specification for Foods”.,
1986. Microor ganisms in foods. 2. Sampling
for microbiological analysis: principles and
specific applications (2nd ed.). Buffalo, NY:
University of Toronto Press.

Yy

Jeon, Y. J., Kamil, J. Y. and Shahidi, F., 2002.
Chitosan as an edible invisible film for quality
preservation of herring and atlantic cod. Journal
of Agriculture and Food Chemistry, 50: 5167-
78. DOI:10.1021/jf011693I.

Jeyakumari, A., Ninan, G., Joshy, C.G,
Parvathy, U., Zynudheen, A.A. and Lalitha,
K.V., 2016. Effect of chitosan on shelf life of
restructured fish products from pangasius
(Angasianodon hypophthalmus) surimi during
chilled storage. Journal of Food Science and
Technology, 53(4), pp.2099-2107. DOI:
10.1007/s13197-016-2174-3

Karimzadeh G., Gabrielyan B. and Fazli H.,
2010. Population dynamics and biological
characteristics of kilka species
(Pisces:Clupeidae) in the southeastern coast of
the Caspian Sea. Iranian Journal of Fisheries
Sciences, 9(3):422-433.

Kostaki, M., Giatrakou, V., Savvaidis, I.N. and
Kontominas, M.G., 2009. Combined effect of
MAP and thyme essential oil on the
microbiological, chemical and sensory attributes
of organically aquacultured sea bass
(Dicentrarchus labrax) fillets. Food
Microbiology, 26(5): 475-482.
DOI:10.1016/j.fm.2009.02.008

Kumaraguruparan, R., Mohan, K.C., Abraham,
S.K. and Nagini, S., 2005. Attenuation of N-
methyl-N'-nitro-N-nitrosoguanidine induced
genotoxicity and oxidative stress by tomato and
garlic combination. Life Sciences, 76(19): 2247-
2255. DOI:10.1016/j.1fs.2004.11.006

Kumolu-Johnson, C.A. and Ndimele, P.E,
2011.The antioxidative and antifungal effects of
fresh garlic on the shelf-life of Hot Smoked
Catfish (Clarias gariepinus, Burchell, 1822).
World Applied Sciences Journal, 13(7): 1628-
1634. DOI: 10.3923/jfas.2013.253.256


http://dx.doi.org/10.22092/ISFJ.2019.119408
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.4.10.7
http://isfj.ir/article-1-2173-fa.html

[ Downloaded from isfj.ir on 2025-08-02 ]

[ DOR: 20.1001.1.10261354.1398.28.4.10.7 ]

[ DOI: 10.22092/1SFJ.2019.119408 ]

e Ol eadd 4ags pars s (2L 5 pliard CdS ps

solae 5 Sk

Kumudavally, K.V., phanindrakumar, H.S.,,

Tabassum, A., Radhakrishna, K. and Bawa,
A.S. 2008. Green tea-A potential preservative
for extending the shelf life of freash mutton at
ambient temperature (25 + 2 °C). Food
Chemistry, 107: 426-433. DOI: 10.1016/
j.foodchem. 2007.08.045

Lee, C. M., 1999. Surimi: Science and

Technology.In:  Francis, F.J. (ed), Wiley
Encyclopedia of Food Science and Technology,
John Wiley and Sons, New York. pp. 2229-
2239.

Majumdar, R.K., Saha, A., Dhar, B., Maurya,

P.K., Roy, D., Shitole, S. and Balange, A K.,
2015. Effect of garlic extract on physical,
oxidative and microbial changes during
refrigerated storage of restructured product from
Thai pangas (Pangasianodon hypophthalmus)
surimi.  Journal of Food Science and
Technology, 52(12): 7994-8003.
DOI:10.1007/s13197-015-1952-7

Miraj, S. and Kiani, S., 2016. Study of

pharmacological effect of Mentha pulegium: A
review. Der Pharmacia Lettre, 9: 242-245.

Namulema, A., Muyonga, J.H. and Kaaya, A.N.,

1999. Quality deterioration in frozen Nile perch
(Lates niloticus) stored at -13 and -27°C. Food
Research International, 32: 151-156. DOI:
10.1016/S0963-9969(99)00066-6

Raeisi, S., Sharifi-Rad, M., Shaban-Pour,

B.,Ojagh, M. and Alishahi.,, A., 2015.
Antioxidant and antibacterial effects of Nigella
Sativa L. seed and Echinophora Platyloba Dc.
leaf extracts on rainbow trout (Oncorhynchus
Mykiss) fillets during refrigeration storage.
International Journal of Biology, Pharmacy and
Allied Sciences, 4(5): 3101-3114.

Sakanaka, S., Tachibana, Y. and Okada, Y.,

2005. Preparation and antioxidant properties of

extracts of Japanese persimmon leaf tea
(kakinohacha). Food Chemistry, 89:569-575.
DOI: 10.1016/j. foodchem. 2004.03.013

Sallam, K.I., 2007. Antimicrobial and antioxidant

effects of sodium acetate, sodium lactate, and
sodium citrate in refrigerated sliced salmon.
Food Control, 18: 566-575. DOI:
10.1016/j.foodcont.2006.02.002

Shi, C., Cui, J., Yin, X,, Luo, Y. and Zhou, Z.,

2014. Grape seed and clove bud extracts as
natural  antioxidants  in  silver  carp
(Hypophthalmichthys molitrix) fillets during
chilled storage: Effect on lipid and protein
oxidation. Food Control, 40:134-139. DOI:
10.1016/j.foodcont.2013.12.001

Suvanich, V., Jahncke, M.L. and Marshall, D.L.,

2000. Changes in selected chemical quality
characteristics of channel catfish frame mince
during chill and frozen storage. Journal of Food
Science, 65(1): 24-29. DOI: 10.1111/j.1365-
2621.2000.th15950.x

Yildiz, M., Sener, E. and Gun, H., 2006. Effect of

refrigerated storage on fillet lipid quality of
rainbow trout (Oncorhynchus mykiss) fed a diet
containing different levels of DL a-tocopherol
acetate. Turkish Journal of Veterinary and
Animal Sciences, 30 (1):143-150.

Y


https://doi.org/10.1016/%20j.foodchem.%202007.08.045
https://doi.org/10.1016/%20j.foodchem.%202007.08.045
http://dx.doi.org/10.22092/ISFJ.2019.119408
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.4.10.7
http://isfj.ir/article-1-2173-fa.html

[ Downloaded from isfj.ir on 2025-08-02 ]

[ DOR: 20.1001.1.10261354.1398.28.4.10.7 ]

[ DOI: 10.22092/1SFJ.2019.119408 ]

Iranian Scientific Fisheries Journal Vol.28, No.4

Assessment of chemical and bacterial quality of surimi produced from common Kilka
(Clupeonella cultriventris) under pennyroyal (Mentha pulegium) extract during
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Abstract

In this research, the pennyroyal extract (PE) effect was studied at different concentrations (0,
2 and 4% w/v) on chemical and bacterial quality of surimi produced from common Kilka over
a period of 15 days (0, 3, 6, 9, 12 and 15 days) during refrigerator storage (4+1°C). The
experiments was conducted to determine chemical tests including peroxide value (PV),
thiobarbitoric acid (TBA), total volatile bases nitrogen (TVB-N), pH and total viable count
(TVC) and psychrophilic count (PTC) as bacterial tests at 3 days intervals with triplicate.
Findings showed that the PV content was significantly higher than that from control treatment
as it was increased from 0.64 on the first day to 5.41 meq O, on the 12th day (p<0.05). The
TBA and TVB-N amounts were increased in the control treatment until 15th day so that it was
recorded 0.43 mg malondialdehyde for TBA and 32.8 mg N for TVB-N on day 15 with a
significant difference compared to those containing PE (p<0.05). The pH value was
significantly higher in control than groups treated with PE during the whole storage period
(p<0.05), with an increase from 7.14 at day 1 to 8.08 at day 15. The TVC and PTC bacteria
from treated groups with PE were significantly lower than those from control wherein TVC
and PTC bacteria were increased in the control from 3.55 to 3.25 to 6.64 and 5.96 log cfu/g,
respectively (p<0.05); but it was remained lower than the proposed acceptable limit (7 log
cfu/g). Based on the findings of the present study, 4% PE can use for enhance the shelf life of
the common kilka surimi at refrigerator.
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