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Table 1: Results of Sensory analysis of anchovy during 12 days of iced storage
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Table 2: Correlation coefficients of sensory assessment indices of anchovy during iced storage
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Figure 1: Average changes bacteria counts of anchovy during 12 days of iced storage (Different lowercase letters a-f
indicate significant differences of index at p<0.05 between days of storage)
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Table 3: Changes in anchovy chemical indices during 12 days of iced storage

Gl sl js s Lo
W q v b Y .
Viaste[-¥0 yyake0”  savEeat gkt gfate0® gvvEe pH
2 NN R L TP YL B 1 /I SR D NS VRVA R 00 SN LISV 2SSy TVB-N'
N YE ey oYY eveE vy Y? AR vsre ey FFA!
Yoaste Y YUVEYNY WWEYEVES AOVEEVVAS VA NAY eyl PV?
AT YAV SR UL 7 S PR LR 70 DEPVI LR /N S NAEYRY Ny TBA®

V5 Sliao) 3anSTy 2 LET sl Syl 00)9) T o (loannl (aBsF 05 Voo 0 39500 p 5 ke ) (S0 B slasl gene’
3y 8 53 @) urlS Szs8 Bg o (0BT 05 50 aenillisniiglle o5 ee) del S pgen s (AL Ly TS o Jlab (50T

2l g Baile Gae bl (YY) o] Ken 9 Massa
50 eslawwl L1, (Engraulis anchoita) sezl
axils lebl 5 wols pbl sliowds § o> loasls
Cap F e S b wle onl 5 Fal Sue oS
Groarls Sl ass (il gol> aslhe s .ail o 55,
& 2 SIS 0y (b ogise (Bl cux il
03 ) wwgy) sl asli a5 ol las (V0 Jga2)
plo b aolis jo 1, Ol o 5 Gias (ieiab g (§las
S0 slaadllae o el aab el
g g Cawg aS cunls bl (V-1 F) Chotimarkorn
ol & 50 IS (b &S wies gla 2P ls ()5
Jelse  «Stolephorus  heterolobus) el
sob 4 el o0 g, Lid 4 5 Bl caiiSdgame
5 oz selanST sld 31 s slals Callaal gy o S
035 oo dbml omly Js¥se i b Sl 5 fSeis
5o olud 59 iz ol ,o (Oehlenschlager, 2014)
Joss3p Vb Db 5l e Sy, 5l e (oale Gitd]
392 0 )55 Jelse 5l (lacgame oo Sliay g

Aol 3o (s el i
loosyglp el jo olud s it o S
JSas Gk g ailie 65K 0y90 (b (2b)s

Al oo 10 mhaw 10 6, Glojg, o alE ja s ciee Sglis Sl

-

o 9 039 M3 Slge o il Sl (S0 (oale ClgS
awld (550,8 b ey wilg o iy b oo
oeals anl 3 aS go)lse o LS ek 4 olud 008
Lowdl SBL see I Gw Jyame O)l> az)s
Soze a4k )0 wie g JB g Je s (55l
5 Qb)) 905 @y Wlgios 05K )90 el
a8 cnl Ll e Wb vszs onl b OTAR Lo Ken
iz ladiss lo jo (6 B0l Sow g olud 4l
Oleetd 4 4298 b 455 S 090 0 &> 5 ol
Ol ez 4 A e @bSL bt
Consl yeie s (65103 P9, 5 Jpame €55 1o IS
ml ol> asdlhe 4o (Kose and Erdem, 2004)
2l 6 Baile wae a5 ol las oy lid cwe 2L
39) Sud Sga> Fm 53 )W gy VY b s
s Pons-Sanchez-Cascado  aalas ;o .ail
o ilie sl asls Slnis (Vo) ol e
Engraulis ) lalnoe el o ol
Sys0 B, 5, e, < b (encrasicholus
o Bl Gus aS ol lis mls a8 S 18wy
A8 laslllas )3 aBboe 59, gy d9a> (ale I 48
fY


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.5.12.8
https://isfj.ir/article-1-2389-en.html

[ Downloaded from isfj.ir on 2026-02-01 ]

[ DOR: 20.1001.1.10261354.1399.29.5.12.8 ]

g Sy V1 YL 4 o )0 (6,l0eSS o U e slo g,
5 > byl el p plele a5 0 Sley ()
Sesys0 A gy ul S1og hpdy BB 9,50
25 2Lyl o el (a3 ls PH Slpss ) &S
PH o Ll adlioo 2 )0 6K (b gge 2l
OleSy ded 5l ol OluS 5 sead eatmslid
OlaS 5 ol sl &5 cnl ol e 65 5 Sigal
Kiline et ) sl o 29,50 (sbocadled 51 56 Goes
5 bogos olls SLuS 5 goss Lioew (sl @l 2007
solaw! (TVB-N) 59 5w )|J§ 6Lm)b Egome u"'l-“
el ol sblie o TVB-N e oed 0
Jed 5l bl Gl el 5 e0g (S3B ol
0,99 b ple o SlS 5 cnl Sas b (45
5> Sl 5 sfee slamsl AL 6
(Kilinc et al., 2007) ail o S ;0 d9>g0
adllas cnl o (G595 1R ol Olpets (LS (o) 2
a5 0,90 el U ol 5l bS5 ol e a5 ols lis
Ol 51 P+ 0) el @l ialdl gyl e e
L Baee TVB-N (55,55 15 slajl olee o ol>
CudS (g pef (S OlS 5 g aiatign 455
Wghoo 3y (ol g (2bSL 45 b g ooy Lad s
I, TVB-N 18 JJs «Bensid et al., 2014)
0,59 b CbsT 29 Lk Ol ORI Ol
o)l eoasine | Kiagh () JSE) Cdls (6,laeSS
obale 6l TVB-N 553 Codgame o> 4 wilosges
Sl w; ﬁ; Voo ) TVB-N f’)fgsl"'“ Y o}l}'
, (Harpaz et al., 2003; Bensid et al., 2014)
0gaze ;o gige ple ;0 TVB-N i ol> dslllae
Grbaie &5 Sy 0> (nl 4 (IS o5 b i sl

Sg (295w 9 o> )l L
Sladod 00,5 co CuligS jo 0 b g gy drwgi A i
Sze & g7l plmle (5,55 (b a5 sl 00l LS
)b oé‘b é) UM‘M‘S‘ 9 J.Jj)s)u.b LELQQ““SB u)j.w
5 o oS azg BB el 4 e o

fY

ool 5 laysiS davandl do S daadlgw doyeel
wiligsl g Gindy Myt mab g 5 b oelen I
Wiloor Brae JB e 1) lodysld cnl 5l ()l
slaxs pol> axllas 4o (Gram and Dalgaard, 2002)
P 2 0 aS w0,/ L ple ol plale o g St
L aolsl jo el flale S5 5l Hlas a5 0g) 9790 2L
Foo 2l )3 LS Glie )l slagg, il
sk 4 it Slllae s lele plo alie 5
Massa et al., 2012; ) ol  zldl soclas
aiwel slaouwl YL e (Chotimarkorn, 2014
2 9zee Jslme (G555 pd LSS ple 5 ol
Lyl wcwlio PH 5 Cosby b olyen obyo slalic
wold ) (295 a8, ln sludss Bl I suclis
0)30 b Sl ol GRlil gy ool 5ol
Sl (Zeng et al., 2005) aib oo Joizme (5,105
slr sl sl 5 o3l ol o oSl ol (e
ERCEY S S5  JSNIPI R A FE N Jon
Pons-Sanchez-Cascado et al., ) <ol oo slgin
oid Gy, o9a> 5o obale byl ol ,o (2006
Ol 5 (1 Jloged) o) Codgaze ol 4 59, (55l
Grae B i b Ol ) ale oS 5 o

Al ool ausels
00 S job 4y aS s oo asls TVB-N 4 pH
IR Gk opse by sleesysld oS bl o
Cuwl 0als 5,155 (Sharifian et al., 2019) »,.5
03g93e ;0 Jo 3 e alol g 056 lale ;o PH a5
Slalas (Kose and Erdem, 2004) oisb o #/+-£10
5 PH a5 el ools flas alize slodisl o (yuion
SN Sloje, B L Gleyer dro 5l iy lale
Joe (fad disS @ az g b ol Olss g b oo SR8
Massa et ) cosl pxie Jolge plo g o g, o
sbidio wlul @, 2012; Chotimarkorn, 2014
b 2l o PH &l s 5550 4,0 (1430) HUsS 5l a5
B PH L ole coisl wounl ond piiin 5,0 090
il e ol Y/ 51 YL slapH 3 5 i iy LB FIA
03game ;0 gige Hlale CugS o PH ols adllas o


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.5.12.8
https://isfj.ir/article-1-2389-en.html

[ Downloaded from isfj.ir on 2026-02-01 ]

[ DOR: 20.1001.1.10261354.1399.29.5.12.8 ]

o S0 ole AS 0l i3

OLSea 5 ol i

Ole ey 0,56l 50 sadll o elle 05 e O
wile wale (o ;0 LS 5 ple b Wl se sl 6o
«s'.Léé Jypaze oS @“%—Mﬂ plo b ol 54-:-"—‘
Nazemroaya ) il jie ool cuisd cuaS rals

(etal., 2009

o olas 29,50 5 (plerd (o Glo AL o)
@ e 0 aS oo Sy 5 bl den of; 4z oS
GBSl yee jSlas 5 0gd o0 ol CorS als
Ol b 2Bbige 59, V-0 & 50 6,5 b gige sl
sleig, plo sl b pleb Gue SYeb (6,105 sl

Sg0d oolatwl slazsl dloz 3l (5,l0e S

‘53'0)459};&3

Gk sieeh ol pll o 1y Lo aS glpse oled 5l
(o ,’15.) ‘°°‘}M; Q_:.ob ubL‘ﬂ J.QL.J ‘..\j.AjL,J)
5 0B k> ShglsST eaSamgny (LS K08 5 6,08
D35 0 ST g o dllesens les SL o

&bw

APAY olpl e lidos g o,luibue] (lojle
u,o)Lo.w 9 L-;i‘oA.C \)‘9.4) C’,‘L@ 4\.5944 L)Q)S o.)LoT
Sl Jgl S wass ke glo il )y S
XPO oyloss cumd

olosle olel aslile AYAA Lol al e lojle
aaliy 09,5 4239 9 iy aelip 8 gle Zupoe
Ao YY bl g s,

R YR T LR ST B L
,o (Encrasicholina punctifer) bgie 440
olp! M cale dloe 0dd 03 ol slao]
$o-0F (V) VY

(&%)l 9y HR (TS e PP SPH 0w bRy
4o olud sl ua:>L.u L_.;).:f o3ll g =y 1¥A_ &
2 &, b (Otolithes ruber) ous i  albo
AV-45 ‘OL‘:'/ Sl u.a.[c dlzo = 09

adlas o (Chaouqy et al., 2008) ss,5 ludss
o3l Sad Sl 60 09 b FFA juyl3dl 1ol
slrjg, CbdS b ogige ple CulsS yo Lo 45
sl s Sy Wlge o5 Sp & sy
(Aidos et al., 2003) ol <55 ;o (s 55D
GySoal TBA _asls 5 PV olie FFA alis
Ngy s adlae (nl 5o e (ale SbeS y0 oud
sly Glis ()l 090 (b 1) il sme g (sl
2 Ewhdls w0z glasul 5 0z YL Ol
doais plo b avslie )o soo0l oole alids slaaiss
G 0550 (b )0 (o2 melanST 4 s 1) ]
5 PV ;I (Turhan et al., 2011) sjls oo 5 olu
3 dels oS s Selul gl TBA a3l
Jeyakumari et ) sgi o soliiul (goud (jgumlagns]
5 el GlaS 5 oS cul sasls PV ol 2018
WS o xS |y oz gelinST Ayl Jolye
plo yo baedl LS 0 e i oSy,
S99 (pl b wdls sond amwlonST 49l bS5
sbml Gl e G SR 2 G Wl g
Slyp Shbbr sbul 4 e canl (S Lol 0 o8
, (Oehlenschlager, 2014) 55,5 saiS Gyae
V-2 slajs, ovgame ;o anSTy Glime <yl dslllas
Vls Slken Y) Josd B a5l 5V & (65
TBA (a3ls wem) (o7 £S5k 5o JW 5S]
Ol il clsS o aemlannST lise caims las
a5 ead BSa apl olaS s gl S eSS
OgldenST sl s (b jlbl lanenSTng 0
Sharifian et al., ) col glsle o> sloonwl
0,90 b, o TBA a3ls PV alie (2019
VY ol boges cuils caulidl sus, (5l
a> plaie 4 pSelS e aeall g0 pelle 05 Lo
b wosdie 485 L s ale o TBA (asls (bnly
9 oglle o5 Lo O L TBA (a3li b (ale 3525
Adenike, ) cuwl Grae JB 55 6,5l 0 auadll
3 gge ple ;0 TBA asls ol> adllas o (2014
AV 40,55 Sl o o V51 YL 4 (55l piin o

i


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.5.12.8
https://isfj.ir/article-1-2389-en.html

[ Downloaded from isfj.ir on 2026-02-01 ]

[ DOR: 20.1001.1.10261354.1399.29.5.12.8 ]

Adenike, O.M., 2014. The Effect of Different
Processing Methods on the Nutritional
Quality and Microbiological Status of Cat
Fish (Clarias lezera). Journal of Food
Processing and Technology. DOI: 10.4172/
2157-7110.1000333

Aidos, I., Van Der Padt, A., Boom, R.M. and
Luten, J.B., 2003. Quality of crude fish oil
extracted from herring by products of
varying states of freshness. Journal of Food
Science, 68: 458-465. DOI: 10.1111/j.1365-
2621.2003.th05694.x

AOAC, 2000. Official methods of analysis of
the Association of the Official Analysis
Chemists (17th ed.). Washington, DC:
Association  of  Official ~ Analytical
Chemists.

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.
http://dx.doi.org/10.1016/j.foodchem.2013.
08.106.

Berkel, B.M., Boogaard, B.V. and Heijnen,
C., 2004. Preservation of Fish and Meat.
Agromisa Foundation, Wageningen, The
Netherlands, ISBN: 90-72746-01-9 pp. 78-
80.

Chaouqy, N.E., Gallardo, J.M., EI-
Marrakchi, A. and Aubourg, S.P., 2008.
Lipid damage development in anchovy
(Engraulis encrasicholus) muscle during
storage under refrigerated conditions.

fo

Grasas Y Aceites, 59 (4): 309-315. DOI:
10.3989/gya.2008.v59.i4.523

Chotimarkorn, C., 2014. Quality changes of
anchovy (Stolephorus heterolobus) under
refrigerated storage of different practical
industrial methods in Thailand. Journal of
Food Science and Technology, 51(2):285-
293. DOI: 10.1007/s13197-011-0505-y.

Cocks, L.V. and Van Rede, C., 1996.
Laboratory handbook for oil and fat
analysis. London: Academic Press.

FAO, 2019. The State of World Fisheries and
Aguaculture 2018 - Meeting the sustainable
development goals. Rome. Licence: CC
BY-NC-SA 3.0 IGO., 227.

Furuichi, Y.  Taniguchi J. and
Murabayashi, J., 1997. A rapid and
convenient method for the determination of
amide nitrogen in food proteins. Journal of
the Japan Society for Bioscience
Biotechnology and Agrochemistry, 71:395—
401. DOIl:
10.1271/nogeikagakul1924.71.395

Gram, L. and Dalgaard, P., 2002. Fish
spoilage bacteria- problems and solutions.
Current Opinion in Biotechnology, 13:
262-266. DOI: 10.1016/50958-
1669(02)00309-9

Harpaz, S., Glatman, L., Drabkin, V. and
Gelman, A., 2003. Effects of herbal
essential oils used to extend the shelf life of
fresh water reared Asian sea bass fish
(Lates calcarifer). Journal of Food
Protection, 66: 410-417. DOl:
10.4315/0362-028x-66.3.410.


http://dx.doi.org/10.1016/j.foodchem.2013.08.106
http://dx.doi.org/10.1016/j.foodchem.2013.08.106
https://doi.org/10.1271/nogeikagaku1924.71.395
https://doi.org/10.1271/nogeikagaku1924.71.395
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.5.12.8
https://isfj.ir/article-1-2389-en.html

[ Downloaded from isfj.ir on 2026-02-01 ]

[ DOR: 20.1001.1.10261354.1399.29.5.12.8 ]

o S0 ole AS 0l i3

OLSea 5 ol i

Huss, H.H., 1995. Quality and quality changes

in fresh fish. In FAO Fisheries Technical
paper, No: 334; FAO: Roma.

Jeyakumari, A., Murthy, L.N. and

Visnuvinayagam, S., 2018. Biochemical
and microbiological quality changes of
Indian oil sardine (Sardinella longiceps)
stored under flake ice and dry ice.
International ~ Journal of  Current
Microbiology and Applied Sciences, 7(8):
2758-2765.
https://doi.org/10.20546/ijcmas.2018.708.2
89.

Kilinc, B., Cakl, S., Cadun, A., Dincer, T.

and Tolasa, S., 2007. Comparison of
effects of slurry ice and flake ice
pretreatments on the quality of aquacultured
sea bream (Sparus aurata) and sea bass
(Dicentrarchus labrax) stored at 4 °C. Food
Chemistry, 104: 1611-1617. DOI:
10.1016/j.foodchem.2007.03.002

Kose, S. and Erdem, M.E., 2004. An

investigation of quality changes in anchovy
(Engraulis encrasicolus, L. 1758) stored at
different temperatures. Turkish Journal of
Veterinary and Animal Sciences, 28: 575-
582.
https://app.trdizin.gov.tr/publication/paper/
detail/ TORFNU9RPTO=

Massa, A.E., Manca, E. and Yeannes, M.1.,

2012. Development of Quality Index
Method for anchovy (Engraulis anchoita)
stored in ice: Assessment of its shelf-life by
chemical and sensory methods. Food
Science and Technology International,

18(4): 339-351. DOL:
10.1177/1082013211428014

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

Nazemroaya, S, Sahari, M.A. and Rezaei,
M., 2009. Effect of frozen storage on fatty
acid composition and changes in lipid
content of Scomberomorus commersoni and
Carcharhinus  dussumieri. Journal of
Applied Ichthyology, 25(1): 91 — 95. DOI:
10.1111/j.1439-0426.2008.01176.x

Oehlenschlager, J., 2014. Seafood Quality
Assessment. In: Boziaris, 1.S. (ed) Seafood
Processing Technology, Quality and Safety.
UK: John Wiley & Sons, Ltd.

Pons-Sanchez-Cascado, S., Vidal-Carou,
M.C., Nunes, M.L. and Veciana-Nogues,
M.T., 2006. Sensory analysis to assess the
freshness of Mediterranean anchovies
(Engraulis encrasicholus) stored in ice.
Food Control, 17: 564-569.
doi:10.1016/j.foodcont.2005.02.016

Sharifian, S., Shahbanpour, B., Taheri, A.
and Kordjazi, M., 2019. Effect of
phlorotannins on melanosis and quality
changes of Pacific white shrimp
(Litopenaeus vannamei) during iced
storage. Food Chemistry, 124980, DOI:
10.1016/j.foodchem.2019.124980

Turhan, S., Ustun, N.S. and Temiz, H., 2011.
Lipid Quality of Anchovy (Engraulis
Encrasicholus)  Fillets  Affected by

\f2


https://doi.org/10.20546/ijcmas.2018.708.289
https://doi.org/10.20546/ijcmas.2018.708.289
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.5.12.8
https://isfj.ir/article-1-2389-en.html

[ Downloaded from isfj.ir on 2026-02-01 ]

[ DOR: 20.1001.1.10261354.1399.29.5.12.8 ]

Different Cooking Methods. International
Journal of Food Properties, 14(6): 1358-
1365. DOI: 10.1080/10942911003672159
Zeng, Q.Z., Thorarinsdottir, K.A. and
Olafsdottir, G., 2005. Quality changes of

v

shrimp (Pandalus borealis) stored under
different cooling conditions. Journal of
Food Science, 70: 459-466.
DOI:10.1111/j.1365-2621.2005.th11493.x


https://doi.org/10.1080/10942911003672159
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.5.12.8
https://isfj.ir/article-1-2389-en.html

[ Downloaded from isfj.ir on 2026-02-01 ]

[ DOR: 20.1001.1.10261354.1399.29.5.12.8 ]

Iranian Scientific Fisheries Journal Vol.29, No.5

Quality changes of anchovy (Encrasicholina punctifer) during iced storage
Sharifian S.*"; Sharifian S.!; Mortazavi M.S.?
*sharifian.salim@hotmail.com

1- Chabahar Maritime University, Faculty of Marine Sciences, Fisheries Department,
Chabahar, Iran

2- Persian Gulf and Oman Sea Ecological Center, Iranian Fisheries Research Institute,
Agricultural Research, Education and Extension Organization (AREEQ), Bandar Abbas,
Iran.

Abstract

In the present study, quality and shelf-life of anchovy (Encrasicholina punctifer) during 12
days of iced storage (+1 to -1 °C) were investigated by using of sensory, chemical and
microbial indices. For sensory assessment, internal organs, gill, peritoneum, skin, eyes, color
along spine, abdominal cavity and flesh of samples were assessed. For chemical assessment,
indices of pH, total volatile base of nitrogen (TVB-N), free fatty acids (FFA), peroxide value
(PV) and thiobarbituric acid (TBA) were measured. Microbial analysis was done by counting
the colonies of bacteria during the storage period. Sensory analysis showed that the shelf-life
of the anchovy was between 7 to 9 days. Total counts of bacteria exceeded the acceptable
limit (10° colonies per gram of meat) on the 8" day of storage. A high correlation (0.96)
observed between sensory and microbial results. The pH of fish increased from 6.27 to 7.56 at
the end of storage. Total volatile base of nitrogen (TVB-N) of fresh anchovy at the first day of
storage was 8/67 mg N/100 g meat and reached to 36.65 at Day 12 of survey. The changes of
free fatty acids were in the range of 3.63-8.60 % of oleic acid (p<0.05). Peroxide value (milli-
equivalents active oxygen per kg lipid) significantly increased from 11.37 at the beginning to
30.96 at the last day of storage (p<0.05). The amount of thiobarbituric acid (milligrams of
malondialdehyde per kg of meat) increased from 0.35 at Day 0 to 5.16 at Day 12. The shelf-
life of anchovy days during iced storage estimated between 7-9 based on the sensory,
microbial and chemical results.
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