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Table 1: Chemical composition of control and fortified Fatir breads at first and end of refrigeration storage period

Day 1 (first of the storage period)

Treatments Protein (%) Lipid (%) Moisture (%0) Ash (%) Carbohydrate (%)
Control 12.52+0.58° 13.98+0.46° 31.76+1.39° 2.1040.042 39.64+3.14°
Rainbow trout (5%)  14.42+0.27° 14.414+0.34° 35.78+0.82° 2.3240.08° 33.07+2.60°
Silver carp (10%) 13.8640.33%° 16.27+0.712 35.01+1.12° 2.27+0.04° 32.59+3.24°
Day 28 (end of the storage period)

Control 10.77+0.37° 11.54+0.41° 30.14+0.26° 2.3740.04° 45.18+4.40°
Rainbow trout (5%)  12.46+0.44° 13.04+0.53° 34.06+0.73% 2.41+0.08? 38.03+1.24°
Silver carp (10%) 11.52+0.61% 15.26+0.22° 32.17+0.72% 2.61+0.04° 38.44+2.61°

*Lowercase letters indicate the significant differences within a column at the same day.
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Figure 1: Peroxide value (A), TVB-N (B), total viable counts (C) of control and fortified Fatir breads during refrigeration
storage (4°C). Lowercase letters indicate the significant differences between different treatments on the same day.

S ol il T g Vbl (la iy
b osalive glo,d 5.5 (gol> (lo dad o o polie
o (S (e oloy RIFIL 5 IS5 050 b

8l ol el

2 Cohesiveness
3 Springiness

b gloas o
b ol (£ goald phad slap)l (Bl sla el gl
3 Gl b 4z 0 F) o sles ;0 eSS 099
SIS Glediges ;o ( S ek ay . canloas &SIV Jgam
55 plenle St o5l 1yl slas 3 o
)

Ll sl mals ) e bl ophad gesVge s

1 Hardness
YWY


https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.3.10.3
http://isfj.ir/article-1-2737-en.html

[ Downloaded from isfj.ir on 2025-12-05 ]

[ DOR: 20.1001.1.10261354.1402.32.3.10.3 ]

(31,5 Hilw a5 F) Jlorsy 5lod 5 (5,10 093 (b ouds (Sf g ol julad sy (U (K5 g (8L o ps Ll :Y Jguar
Table 2: Textural and color properties of control and fortified Fatir breads during refrigeration storage (4 °C)

Textural properties

Time (day)

Treatments Parameters 1 7 12 o1 23
Hardness 158+10.24°°  189+10.74°®  284+12.87*  291+11.04**  321+15.04**
Control Cohesiveness ~ 0.76+0.02**  0.85+0.09*  0.92+0.11**  0.93+0.13"*  0.94+0.09*"
Springiness  0.86+0.05**  0.98+0.10**  1.00£0.07**  1.00+£.0.09*  1.00+0.10**
Rainbow trout Hardness 14645.24%C  164+10.26°B¢  197+12.87°®  261+14.37*A  273+11.51%A
(5%) Cohesiveness ~ 0.91+0.05**  0.85+0.10**  0.88+0.09"*  0.89+0.10**  0.90:+0.12*A
Springiness ~ 0.98+0.07**  0.96+0.13**  0.94+0.09*  1.00+0.12**  1.00+0.14°
Hardness 11741015°¢  152+46.71%BC  184+12.43°®  234416.51**  259+14.62%A
Silver carp (10%)  Cohesiveness  0.85+0.03**  0.88+0.10**  0.89+0.07**  0.92+0.11**  0.84+0.08°"
Springiness 0.98+0.05**  1.00+0.09**  1.00+£0.11**  0.86+0.07**  1.00+0.09°*

Crumb color properties

L 724242 417" 7151+1.34**  69.6242.70°*  68.514+5.40*”  67.19+3.54%A
Control a 6.55+1.04%*  5098+0.99°*  563+1.03*  523+0.71*A  557+1.37%A
b 12.09£1.54%"  12.15£1.88°4 11.7142.94°4  11.02+1.20°*  11.11+1.96*
Rainbow trout L 69.2242.65°A  67.0945.41%"  66.13+4.10**  66.62+6.70°"  66.44+4.53%A
(5%) a 7.22£1.24%"  6.82+0.99**  6.54+0.69**  6.63+0.73%"  6.43+0.49°A
b 15.15+1.03*A  12.99+1.99%A 12.07+1.20°4 12.2542.05%" 11.63+1.19%A
L 68.58+2.42**  65.1845.61** 66.2145.83*"  65.11+7.70**  64.54+3.95%A
Silver carp (10%) a 7.00+£0.97%*  6.90+1.97°  6.47+0.87**  6.31+0.71**  6.51+1.88*"
b 14.06+0.97%*  13.68+2.05** 13.43+1.70* 13.06+1.58*  13.26+0.56*"

* Capital letters indicate the significant differences within each row.
** Lowercase letters indicate the significant differences between each parameter of different treatments on the same day.
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Figure 2: Sensory properties (color (A), odour (B), flavour (C), texture (D)) of control and fortified Fatir breads
during refrigeration storage (4°C).

055 e (g 08lS b aad (2 CusSns
(Y1) o, s MONtEIT0 axdllas jo.058,5 )15
S Ldls ole oz sl ol oS Wo S bl
ol 38l sladiges i Cons 6 3VL (23 HgamlignS]
as wiols Hlas (Y41 8) )5 g MONtEIND yian
Slly poe booad e bl o HeewlanST lis
5 bee GRIFH syl e aloldl LS cnss
SIS 090 Sl B ool jlars slaaigas ol anllas
2 0551 oVlg (ST hew 0) STy Jo3 BB s o
5 Sloyi 5565 LS sol> slajlocs Lol wiog (p,55kS

il 15 Jssd BB as 5 Y)Y 55, b YT

bl @l el STy ke 6ol
oaiad las bl cul g 0o oy emmlanns]
Jyame o 5o oo poalannsT ol lacd plie
0,99 pled o aS1, ol (Akcanetal., 2017) coul
et y9b 40 (IS5 (b Lajled (saled )0 (5l
5 S aals sladiges ;0 oSl ol (cdl il
25 Y15 5 Gloyi 155 (sl slajlens o o] Bl
CulgS sl laaised ;o wenSly Ol oo YL
L Lo o]y cusgS yiten cdale 51 b wlgs o oy Leale
8l baiges cnl 3 i oz Ol Ol &5 @ s
Sle !y elie mls (Y41 F) 4,5 3 Mohamed

i


https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.3.10.3
http://isfj.ir/article-1-2737-en.html

[ Downloaded from isfj.ir on 2025-12-05 ]

[ DOR: 20.1001.1.10261354.1402.32.3.10.3 ]

e s sy (gl ylad sazme (Sogll 5l 20 Wil e
El-Sherif, ) il Ll o ain g ool 0w oy
8,155 0590 Jsb ,9.(2007; Umaraw etal., 2020
basges aon S5 2L 2L L liee oley SR L 5
@b SL b wals lo s Lol o 5l g olo las aall
O 0550 Sl B ol 5l e il b anisls g eSS
s oanlie (6l sine ool b lass 4ed ST L
€ phd slapb 0 IS (2L SL L ol g3 SYL
Sl oS5 g PH Gl oslis (00 Wil oo 0as
Chang «la!, !l jo 0k aals gle,das b LT glau]
daw ole il b as aily s (VYY) o Sen o
Sl oS5 0B Hae¥eed 4 Lgw (Sugn gl
6L why Ol g al e U lansd
o il malidl ool é gl o (wsSsS skl
e (e (Y1) 1)Ko g Grispoldi asllas
5 eyl gohe 9 oeissl eSS sldlial ol
bl ol 2 088 A5 e 00yl 0 gl
SudgS 3938 s ol adlllas (o aS 58 (lpie Ol o0
el oS 5 a5 Sl oad sy pphd gV g0 3 4 oo
Lacs 25T syl oy (b g Ml S yekad (gl
Ol 4 o 5o S9zge el sladel 5 wulsS 5l wslsy
3 @2lSL L e d oS eslinul glié ools

S e Gl el (b lad (gladiged
OomYge B4y (oale CbgS (309 8lL ladigel (I (e
ol (sl pahad )0 iy (B liee 28l ol ks
s Gyt o Ll eSTine 2l 5l 36 Wil e
oad (& slaphad )3 Cosh) (e (e adl ond
€ slophad wlulnl 25 OV Jouz) Cslosg i
Sl yhad & S (678 (B g S (S ek 4 ead
26 5 (V1) ], Ken g Haber .ol sl sals
3,8 IS e g il slapl @l srelie
(5,8l Hloy il L e )les de jo pil> axdllae
ey wlgh o 5 Giali8l cpl.cdl (a3l S e
Sl 6y 0ye0 b bkl cusb, Gl RalS
Hlas (Y1 %) e o Ghaitaranpour .(\ Jga=>)
Looad e g aald Slgs sBuw ol a5 wisls

\YY

SlaS 5 5 o8 Jsse 0js b olye wlud anlp b
el o 55 9 el Jie (69 «Sigel wiile (LS
TVB-N ylyie oo (S j5b & 45 wighion sl
4 e w3l oo Suled 50 BLS 5l wigd oo xS bl
WS e byl LB L Jsame Gal o,
bl 0! 5 (Dominguez-Aragon et al., 2018)
CaiS 5 53U o gty G5 Sy TVB-N
GTVB-N ,olie abaly cpl 000 oo olaas Jgame
Ve elie Y CelsS Glee SN e e S LT
solie o9 CubeS plpre 4 05 Ve 08 (e VP
5 Jsd LB as s 5V 65 La¥V-YO TVB-N
sl olgis 455 25V ¢ s p,S ks VO @ILTVB-N
50 45 5,9 ylen (HUSS, 1995) sgi o azd 55 a5 o
Job ;o laaieas TVB-N laie i sols oylas B-Y o
AP<e[0) 8l bl (sl gime j5b 4y (55055 00
L 4 ol 1) TVB-N jlade il aig, ol
@ e o bog S colld absa lagnis
g go sy )13 Sl mard g aial slaaenl (ygmslizals
i TVB-N s (Huangetal., 2014) sbs cos
Slgiien 50 VI3 Sl 4 G Gloy )5S Lo 5o
59 e @b L b Oliee 9 SdgS an cale sl L56
Pratomo 4 Sahubawa > o .obb ke op
tle S TVB-N jlude a5 0s0 5 asein (Y4 YY)
a5k 4 5K (b ol BT ale 45 a5 (sl
Slade (Y V) KIlNG b 0.8l iolél oasie
WIEF e 5l el sloazslS 5 lySs L TVB-N
YADD Gliae a5 0y9 laisl o o5 Voo o5 L
58l Al oyes Sl po @S Ve p e S s
oo 1 00 (6, lg S5 amlis e grdiged ¢yl andllas
Jod BB o> )3 (VA 59)) 651055 0,99 slel b Sl
YIU5 5 slosti )55 55l slajloss Jg waisgy TVB-N

sl L8 Jed LB oogaze 0 Y 54, U
ol IS @b Sk Ol w65l 090 shal o
OS5y VI3 plosle ceass Lowds (22 5 vals olad
log CFU/G Y/¥--¥ awls jo sloyi o8 5 LS

095 hal o LLSL L Gl (pl ol (S el


https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.3.10.3
http://isfj.ir/article-1-2737-en.html

[ Downloaded from isfj.ir on 2025-12-05 ]

[ DOR: 20.1001.1.10261354.1402.32.3.10.3 ]

v ohd OB (A la S5 wnlis

OoSan 5 4l 5T

OpeYg0d 50 )95 (alo g dwgS (ufign oyl
) ol Jolt o slagals ooled o sSnns
Mohamed) asl, zals S 55 g 05l eabs «2dl
(etal., 2014

sdel Cewddy gl Lululy Lol dalllae jo o IS job 4
ol & phad slapl lie (5))laS sged (lie (e
039 iy dald jilad ol 4 S liale oS L
ol a8 T 6y F il oy S g by e Lol
5 irdy Ole GRIRls (ale 6o 5 pabo 0Ly
b 0938l als g ol yo o Bl ey wus
g oo dlgiion (2L slaoains

1S 50 g S

Oy i BT 51aS 0l o oY 045 5 B ois g
S35t slez lojle bl jgel 9 SOD pae (55 ]
wilr den glacolex 5 jlael el Culs (635 0 Gl
e OLBT Slems 5l ogsy (Slkas 56 il o1y 40
9 83,085 (ol demme waige (g LSl 5 s
prove poe Glald STl Slo, sage wame 25
P 650 Sgz 5 STl Gl 0l (U5 65 kb o5 )8
Sipled (Slojad g Sas lad sladiged coy g 4

&b
Adeoti, I.B.and Hawboldt, K., 2014. A review
of lipid extraction from fish processing by-
product for use as a biofuel. Biomass and
Bioenergy, 63:330-340.
DOI:10.1016/j.biombioe.2014.02.011.
Akcan, T., Estevez, M. and Serdaroglu, M.,
2017. Antioxidant protection of cooked
meatballs during frozen storage by whey
protein edible films with phytochemicals
from Laurus nobilis L. and Salviaofficinalis.
LWT-Food Science and Technology, 77:323—
331. DOI:10.1016/j.lwt.2016.11.051.

Obey IRl b bgw (pufgn dlgpl At slavs)s
)82 gMONTEIr0 axlllas ,5.050 o (i li8le s, Baile
slas o o> oyl g sals slapb 56 (Y419)
oles Gl b s Lodks el Slasly jog calises

Aol (6 5eS Cagb, ol ‘Lg)LfJJLo
5 oy )5S ploabe ceisS (o938l b Laas L el
oSe ol lis zalS uad eV serd a4 YT 58
6o ad 1o oS L ylie.acil iul33lb g@ sla el
295 Olale bgS o3 S5 5l (U Wil e 00l 22
.(Monteiro et al., 2016; Coker et al., 2017)
25,5 )15 glaadllas 0 (Y1) e gMonNteiro
L eyl ool ar Lodls cudgS sy jog0 (09581 L a8
asdlas o .zl il b g A sloy, Js als
S g Olime Bl Gloy plPl Ll
ol Kea g Ghaitaranpour .sls lis zalS dalas
Fo g Wy (Sudgy Oliee 4T WSS (B 53 (V-1 F)
ORIl L et Aol ol Dligs (Slie Caond)
b oo 2alS ()T ile 0loj 9 Liga (59 gl Gl
sl gals b fley aalidl b o lale coseS L
LY ul...ml.a w; UJB)S‘L: 45 KW W su.b‘).ws)lﬁ
S epleab g g syl Sl plad g ge 2
5039y aalis sl ,ubad 4 Cond ol & (gla b
g 3 i Culside ) vall glaaises
g9 e 4y Wilgs o 00l S8 Glrdigel oS Codgude
CubeS ol sladiges ;5 yieS Cudgaie ail ale pals
Al se 5 VI3 sl sladises a3 S (sloyi 55,5
Ol g ole ClbsS iy ead colatul ws s e
Ol 5 asdS Sl jo el bl il s
(Y ) ol Kea g Moeini al, ol jo .ol oo
Soy Ve ol pign 0L o3e 5 el aS 30,8 )15
Slosine yob 4 (gloyi )9S (ale (Hugn ol
as ols Les (Y- - V) EI-Sherif sg sals b 5l xS
sy s 3 ML 0555 0,1 b e cuiigS Sl
28l Gl (L) (ol sl SST JIST Bl
Olme Slidl L as 0l adrine 3 (6,50 dslllas

\YA


https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.3.10.3
http://isfj.ir/article-1-2737-en.html

[ Downloaded from isfj.ir on 2025-12-05 ]

[ DOR: 20.1001.1.10261354.1402.32.3.10.3 ]

AOAC, 2000. Official methods of analysis of
AOAC international (17" ed.). Gaithersburg,
MD, USA: Association of Official Analytical
Chemists (AOAC) International.

Cakmak, H., Burak Altinel, B., Kumcuoglu,
S. and Tavman, S., 2013. Chicken meat
added bread formulation for protein
enrichment. Food and Feed Research,
40(1):33-41

Chang, Y.H., Chang, C.M.and Chuang, P.T.,
2023. Shelf-Life Assessment of Bread
Partially Substituted with Soy Protein Isolate.
Applied Science, 13:3960.
DOI:10.3390/app13063960

Coker, 0.J., Sobukola, O.P., Sanni, L.O.,
Bakare, H.A., Kajihausa, O.E,,
Adebowale. A.A. and Tomlins, K., 2017.
Quality attributes of cassava-fish crackers
enriched with different flours: An
optimization study by a simplex centroid
mixture design. Journal of Food Process
Engineering, 40(3):1-11.
DOI:10.1111/jfpe.12484

Constandache, M., 2007. The influence of
fortification of bread with exogenes proteins
on the protein digestibility. Journal of
Agroalimentary Processesand Technologies,
8(2):461-466.

Dominguez-Aragon, A., Olmedo-Martinez,
J.A. and Zaragoza-Contreras, E.A., 2018.
Colorimetric sensor based on a poly(ortho-
phenylenediamine-co-aniline) copolymer for
the monitoring of tilapia (Orechromis
niloticus) freshness. Sensors and Actuators
B: Chemical, 259:170-176.
DOI:10.1016/j.snb.2017.12.020

YA

El-Sherif, S.A.A., 2007. Evaluation of fish
cakes processed from bissaria fish (Atherina
hepsetia). Mansoura university journal of
agricultural sciences, 32(3):2071-2083.
DOI:10.21608/JFDS.2007.200238

Ghaffari, S., Hosseini, S.V., Farhangi, M. and
Boreiri, M. 2020. Evaluation of chemical
and physicochemical properties of toast
enriched with silver carp protein concentrate
(Hypophthalmichthys molitrix). Journal of
Aquaculture Sciences, 7(13):237-251. [In
Persian]

Ghaitaranpour, A., Elahi, M., Najafi, M.N.
and Mohebbi, M. 2014. Studying the effect
of wheat flour fortification with soy protein
isolate on quality characteristicsof doughnut
duringstorage time. Researchand Innovation
in Food Science and Technology, 3(4):307-
316. [In Persian]

Grispoldi, L., Karama, M., lanni, F., Mantia,
A.L., Pucciarini, L., Camaioni, E.,
Sardella, R., Sechi, P., Natalini, B. and
Cenci-Goga, B.T., 2019. The relationship
between S. aureusand branched-chainamino
acids content in composite cow milk.
Animals, 9:981. DOI:10.3390/ani9110981

Haber, M., Mishyna, M., Martinez, J.J.I.and
Benjamin, O., 2019. The influence of
grasshopper (Schistocerca gregaria) powder
enrichmentonbread nutritional and sensorial
properties. LWT-Food Science and
Technology, 115:108395.
DOI:10.1016/j.lwt.2019.108395

Huang, L., Zhao, J., Chen, Q. and Zhang, Y.,
2014. Nondestructive measurement of total
volatile basic nitrogen (TVB-N) in pork meat


https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.3.10.3
http://isfj.ir/article-1-2737-en.html

[ Downloaded from isfj.ir on 2025-12-05 ]

[ DOR: 20.1001.1.10261354.1402.32.3.10.3 ]

v ohd OB (A (5la (S5 5 annlis

OoSan 5 4l 5T

by integrating near infrared spectroscopy,
computer vision and electronic nose
techniques. Food Chemistry, 145:228-236.
DOI:10.1016/j.foodchem.2013.06.073

Huss, H.H., 1995. Quality and quality changes
in fresh fish. FAO Fisheries Technical Paper
348, FAO, Rome, ltaly.

Jeddi, S., Jafarpour, A., Yeganeh, S. and
Naseri, M. 2018. Evaluation of Color and
Tissue of Rainbow Trout Fillet by Chitosan
Edible Coating Incorporated with Marjoram
Essential Oil during Refrigerated Storage.
Journal of Fisheries Science and Technology,
7(1):33-39. [In Persian]

Kilinc, B., 2007. Microbiological, Sensory and
color changes of Anchovy (Engraulis
encrasicholus) patties during refrigerated
storage. Journal of Muscle Foods, 20:129-
137. DOI:10.1111/j.1745-
4573.2009.00139.x.

Mashayekh, M., Mahmoudi, M.R. and
Entezari, M.H., 2007. The effects of flour
fortification with defatted soy flour on the
organoleptic and biological properties of
Taftoon bread. Iranian Journal of Nutrition
Science and Food Technology. 2(3):73-80.
[In Persian]

Moeini, S., Rahimzade, E. and Khanipour,
A.S.2009. Enrichmentof Brotchenbread by
fish protein concentrate of Silver carp
(Hypophthalmichthys moliyrix). Journal of
marine science and technology. 88-95. [In
Persian]

Mohamed, G.F., Sulieman, A.M., Soliman,
N.G.andBassiuny, S.S., 2014. Fortification
of Biscuits with Fish Protein Concentrate.

World Journal of Dairy & Food Sciences,
9(2): 242-249, 2014. DOl:
10.5829/idosi.wjdfs.2014.9.2.1142

Mohammadzadeh, B., Rezaei, M,
Hossininezhad, M. and Barzegar. M. 2016.
Application of Inulin in Coating of the Fillet
of Rainbow Trout (Oncorhynchus mykiss)
using Alginate Sodium and its Effect on
Sensory and Textural Properties of the Fried
Product. Research and Innovation in Food
Science and Technology, 5(2):141-152. [In
Persian]

Monteiro, M.L.G., Marsico, E.T., Junior,
M.S.S., Magalhdes, A.O., Canto,
A.C.V.C.S.,, Costa-Lima, B.R.C. and
Conte-Junior, C.A., 2016. Nutritional
profile and chemical stability of pasta
fortified with tilapia(Oreochromisniloticus)
flour. PloS one, 11(12):1-17.
DOI:10.1371/journal.pone.0168270

Monteiro, M.L.G., Marsico, E.T., Junior,
M.S.S., Caliari, M. and Conte-Junior,
C.A., 2019. Physicochemical stability of
bread fortified with tilapia-waste flour.
CYTA-Journal of food, 17(1): 36-43.
DOI:10.1080/19476337.2018.1547793

National Standard of Iran No. 4179. 2004.
Meat and its products, peroxide number in
edible oils and fats. Iran Standard and
Industrial Research Institute. [In Persian]

National Standard of Iran No. 1028. 2008.
Meatand its products, measuring the amount
of volatile nitrogen substances. Iran Standard
and Industrial Research Institute. [ In Persian]

Neiva, C.R.P., Machado, T.M., Tomita,R.Y.,
Furlan, E.F., Neto, M.J.L. and Bastos,

\F-


https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.3.10.3
http://isfj.ir/article-1-2737-en.html

[ Downloaded from isfj.ir on 2025-12-05 ]

[ DOR: 20.1001.1.10261354.1402.32.3.10.3 ]

D.H.M., 2011. Fish crackers development
from minced fish and starch: an innovative
approach to a traditional product. Ciéncia e
Tecnologia de Alimentos, 31:973-979.
DOI:10.1590/S0101-20612011000400024

Qazi, W.M., Ballance, S., Uhlen, A K,
Kousoulaki, K., Haugen, J.E. and Rieder,
A., 2021. Protein enrichment of wheat bread
with the marine green microalgae Tetraselmis
chuii — Impact on dough rheology and bread
quality. LWT-Food Science and Technology,
143:111115. DOI:10.1016/j.mt.2021.111115

Rahimabadi, A., Elyasi, A., Sahari, M. and
Zarea, P. 2011. Effects of frying on
chemical properties and fatty acids in fish
finger produced by Cyprinus carpio minced
meatand surimi. Food Science & Technology
(Iran), 29:1-9. [In Persian]

Sahubawa, L. and Pratomo, S.A., 2022.
Nutritional Composition and Consumer
Preference Level from Hanpen Fish Cake
Based on African Catfish Surimiand Cassava
Flour. 11th International and National
Seminar on Fisheries and Marine Science.
DOI:10.1088/1755-1315/1118/1/012072

Statistical Yearbook of Iranian Fisheries,
2022. Iranian Fisheries Organization, 2022.
[In Persian]

Ugwuona, F.U. and Suwaba, S., 2013. Effects
of Defatted Jack Bean Flourand Jack Bean
Protein Concentrate on Physicochemical and
Sensory Properties of Bread. Nigerian Food
Journal, 31(2), 25-32. DOI:10.1016/S0189-
7241(15)30073-4

Umaraw, P., Chauhan, G., Mendiratta, SK,,
Verma, A.K. and Arya, A., 2020. Effect of

VY

oregano and bay as natural preservatives in
meat bread for extension of storage stability
at ambient temperature. Journal of Food
Processing and Preservation, 44(4):e14375.
DOI:10.1111/jfpp.14375

Vasileva, I., Denkova, R., Chochkov, R.,

Teneva, D., Denkova, Z., Dessev, T.,
Denev, P. and Slavov, A. 2018. Effect of
lavender (Lavandula angustifolia) and
melissa (Melissa Officinalis) waste on quality
and shelf life of bread. Food Chemistry,
253:13-21.
DOI:10.1016/j.foodchem.2018.01.131


https://dor.isc.ac/dor/20.1001.1.10261354.1402.32.3.10.3
http://isfj.ir/article-1-2737-en.html

[ Downloaded from isfj.ir on 2025-12-05 ]

[ DOR: 20.1001.1.10261354.1402.32.3.10.3 ]

Iranian Scientific Fisheries Journal Vol. 32, No. 3

Comparison of the quality characteristics of Fatir bread fortified with rainbow trout
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Abstract

The fortification of food products with fish meat, which contains essential amino acids and
unsaturated fatty acids, can increase the nutritional value of the basic products. On this basis, in
the present study, Fatir bread was fortified with the meat of two fish species and then its
nutritional value and quality attributes were evaluated. Different concentrations of rainbow trout
and silver carp meat were added to the Fatir bread. Proximate composition, chemical, microbial,
textural, sensory, and color properties of prepared breads were measured during the refrigeration
storage (4°C) for 28 days. The results showed that the protein, lipid, and moisture content of
fortified breads were higher than the control bread at first (day 1) and end of the storage period
(day 28). Furthermore, the fortified Fatir breads had higher TVB-N, peroxide value, and total
bacteria count than control breadsduring the storage period. In terms of flavor index, the control
and fortified Fatir breads were acceptable until 28 and 15 days, respectively. Based on the
obtained results, it can be concluded that the nutritional value of the fortified Fatir breads was
higher than the control Fatir bread, but their sensory acceptance and shelf life were lower.

Keywords: Fortification, Bread quality attributes, Fatir bread, Rainbow trout, Silver carp
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