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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.

el gyl pme Glil byles eles o TVB-N
Gt reS (Jn 53 ) g,y YA 5l as (P<- /- 0)
Vor g oS dee YY/F4) sals Lo ;s TVB-N lse
b ol slaphad o Jlade (i g (Wged )5
sanlie (o5 Voo p pF ae TVIAS) (o o8
5 Ve S e YO VIR sl sl 0,8

s 8 e 99 (nl G 40 5 (K590

U5 b Sl b
yanl b sl JS ol 5T L 0, S ol
ary B Jo Gles o ()l 0y90 (b oads 8
sl jo .l oo ool lis C-Y S yo (0,5 6l
965 23 Ve gol> slaphad g wald phad o)l o0
10g YIT) it JS absSt b b sl
log Y) VIJB wol> slaaiges 4 cons (CFU/Y
loy Gl L aaiges den o pioren .iog (CFU/Y
3365 59, VA jlawr 2l (Al 2L S L (e

\YY

o 3 nl b sl araSTyy (AL line Sl
ary B e sl 0 S oy booud
Ol Sl oo ool lizs A=Y S e (o5 ol
sk 4 NS Gloy Job 5o bles den j3 STy
G55 59, YA slams (P< /4 0) by o lidl g)ls soo
My o5 o FIFV) daS Ty lram 0 508 Jlriy o
OF Oliee i 9 9ald o )3 (p)T5kS 2 (5emS]
3> S 3 (45 2 5T Yl ST e BIAD)
Slosd 53 STl 05 RS ojll GloyE oS
2 OFST oYy (ST e OFY (e 4 Y153 (g5l

A (g pSeslal o SelS

TVB-N ol
gLl ulad glals TVB-N Ol Ol s B-\ s
4'?')») f) JL’OU LgLAO)O 6)“)"9:" °)5'5L;‘00J.:)k52_é
JEe (5,55 0yg0 b ams o plis ) (ol,F ol


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

[ Downloaded from isfj.ir on 2026-01-30 ]

[ DOR: 20.1001.1.10261354.1402.32.3.10.3 ]

v ohd OB (A la S5 wnlis

OoSan 5 4l 5T

o 33 02l et 3 55 (10g CFUIG ¥1FV) VI35 (ool

ol oy90 slel Bl 5 Jlol b cusls I3
s saalie bylags b S b e o)l s

10g ) salis Jlas ;3 5L S olsee ¢ a8 sl
CusS (ssl> yehad lagyl o jlde o i 5 (CFUY
Sl 90,5 sanliw (I0g CFU/G FIVA) (lo s 0.8

) [ ®)
] —O— Rainbow trout {$%) — —o— if.'ﬂf,'., troul (5%3)
—¥— Silver carp { 1(P4) —w— Silver carp (10%)
o a0
) & 301
i 4 §
e E)
g Z
B = 20
= g
B -
10
[} T o T
L 5 L 15 20 25 3 a H 0 15 20 25 e
Time (day) Time (day)
(©) o Contel
] —@— Rainbow trowt (3%)
s —¥— Silver carp (1095
]
C,
2 4
L&
g
§
=l
=
=
S
=
k:
=
o T T
o 5 (L1} 15 0 25 n
Time (day)

4z, F) Jlasy slod 5o (5)lae 0,90 b ot ol g wald yudad s L (C) U5 b xS ,L 9 B) TVB-N (A) oguST 3 1Y S

(01,5 il
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.
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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).
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Comparison of the quality characteristics of Fatir bread fortified with rainbow trout
(Oncorhynchus mykiss) and silver carp (Hypophthalmichthys molitrix) meat during
refrigeration storage

Alboofetileh M.1*; Jalili S.H.%; Jeddi S.'; Noghani F.!; Kamali S.; Fahim A.l; Ahmadi M.!
“alboofetileh@areeo.ac.ir

1- Fish Processing Technology Research Center, Iranian Fisheries Science Research Institute
(IFSRI), Agricultural Research, Educationand Extension Organization (AREEQ), Bandar Anzali,
Iran

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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