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Table 1: Physicochemical properties of pea protein isolate and flaxseed protein concentrate

Parameter
> g =
== 5 22 5 o = = S
SD £2838 §& 2 =S 8% B 2% =
585 $E2E8 € §& & g€ EE 88 =
=3 a3 2 = o 2
(@) ©
(@] a4
2-3 5 3 17 5 1 71 832 Pea protein
isolate
3 10-12 22 35.8 138 338 79 403  Tlaxseed protein
concentrate

4,3 100 4110 125 135 135 130 90 60 40 s 5
Sl g s sbabslbhe ad w3 S L s ol 5 sl
O35 bl ) celldp SUAS 75 b co s b aLS
Jol el @ aids 555 500 oo o 5 (K2
85 o L Ol e 5 AE wll S
56-55 « Jspame ole cosbs Oty b cslip S
Lol blss 4 35 281 e g3 4l s (534 559) 2o
G s Sl e Sl Ods St ke 4 b pel A
o8 e a0 40 gles L sans S IG5l o5 28]
Ly sdiS S LB s 5l s ladised LA
plndl OL3 B 5 o3l i el 20 Uik ps Silr
a5 =18 glos 5 55 (Sl slaanes 5 s

L 6, :\J§L§:JLW

bVl Casby b SHUT et S ad 522

059 fwS| 51 eslazul
A Sl ekl patie bl 4 S sl S
Stephan, UMO 12-F, ) o |51 53 (2 Jsix) slas
2 SlepSer sk 5 A b S b (oW
A S (gl S e 4 sl s lsans 51
Coperion ) . le 55,55 7St 3l eslizad b Lo sad ores
L/D:40 i | (0W-GH; ZSK 27 MvPLUS
ok masle 53 (Gl gk Sl s St s A8
100x15%50 sl L edes S B 5 (Cgmpen)
ot 125 535281 Gl 4 Juane (JsbX el X 5 )
9 5 (U arl) wiis wilee O Jals 535 208) Sy o
e Soson 8 3410 6 2 guxl) ol el

41062 5 ol slaasl by L LA o 2y Ol >~

Table 2 Premix included pea protein isolate(%) and flaxseed protein concentrate(%)

Formulation
Treatment Pea protein isolate Flaxseed protein concentrate Salt
T1(Control) 96.84 0 3.16
T2 95.84 1 3.16
T3 94.84 2 3.16
T4 92.84 4 3.16
T5 91.84 5 3.16
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1. Experessible Moisture


http://dx.doi.org/10.22034/FSCT.19.130.259
https://dorl.net/dor/20.1001.1.20088787.1401.19.130.21.0
https://fsct.modares.ac.ir/article-7-63892-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-24 ]

[ DOR: 20.1001.1.20088787.1401.19.130.21.0 ]

[ DOI: 10.22034/FSCT.19.130.259 ]

1401 ;57 19 55 130 o le

O‘)‘i‘ u—iU".‘ GLJ}r}LGM

PH oled 5 plad s s Sy 3 dor 2
sdalive oS b0kea 13 45 o sdalie ol 35 28] (slad sod
o OB (35 s 8 eSS 025 WSl 2 S e
38,32 51 (p<0.05) (s s s b cpfis s Oy ialS
el 005 T g5 53 37,37 6 (I 28) T1 s o
oo n o Bl ol sladises G 2 RS Sl
TL Gs 53 Ol ol S Jos 20 5l T s 0 55
03530 L (p<0.05)55 s ins baaisad plo & Cond
osba baised PH Ol O o s, o8l
Somb PHO Bs 4 «s(p<0.05) wsly tals (sl e
oEsn Aapl 4 s (6,40) Ok (5 sy o mlus
Shls OLS w5 8y sl (T40) wib s s
b b Bkes) Ll ydln s S 5 o 3 g5 WG slia
Sp gl b e 4 S w3 (LSl
o n o AS Olpme B L (pl ple s o gLl
Sl ssba s b (Dhda S pslie OIS 055
(p<0.05) sl [l J 8 & ol s wiped oles
S Sl Sl a5 Dl S Gl Ol
oSt Al e Bl WSS s sl p
ST glaca 8 05N b 5 e s, 5 o -[20]5,0
b 0 ol s Slas el (35 T e sl
b b s bpgs, Jinl L1055 e Jsame )
Sy 3 S o Lsheas 3baeslel 5 035,281 Al B
B T N R B CG | RGP f O™
LSS om0l s Lol Lobdan S (6o Shee
o dnlp e gt > T = o s

[21] s o K315 5500 Sl S 5 35500

> byl -6-2

o Sheslizad by L3110 hv g s sas o U5
s (e 0 5 s S 1) Gl iy Ssaa
28 Cse w ol s Sl gladisal 23S 5 LS
Glaads b slole bglse 53 gosabse Sy 4 sl
IS & e s e3ls 13 olJI-Lafinesses s oo
Eoe i3 2 e wlials s 53 5 esls 2 IS
Sy 03) S me LS Gy b 0503 p S (gladiped LS
53U Gles L bl s esls 13 sl sle (s
S e A pbil oliee il 55 Wb Cos
Lot B0 gl gos 30 J8 plis S8 Ll
5 Aas pd st Sdeeol b1y 5 Olas oS Ad anul
S s sk a4 baaized S L o 5l e L Jes
e Jols alesl 3550 Slis s ol il 4
(S ndy 5 il b 50« S8) ) o sla S5
s

ST Jolows 5 4y 5-T-2

bS5 03 ObS o5 (i o 8lS 0 s Gl
Ml b 51 ST e 8 a5 g 355 s n 4y
5 S 4 b b Kaslil el as ezl ol
6 b byl U eliad L leesls o
-SPSS 21,13e 5 Lwys 5 (One- way ANOVA)
235 oS Oge3l T LaSibe wglie A3 il S,
Wby 50 195 Dbl o

Cou 6\.‘3 -3
PH 5 (bt 555 50T mis-1-3

Table 3 Physicochemical analysis of meat analog samples

Treatment

T5 T4 T3 T2 T1
56.34+0.7"  56.43+0.7"  56.35+0.06" 56.53+0.05" 56.64+0.14" Moisture
37.3740.03°  37.49+0.10° 38.02+0.04% 38.21+0.04"%  38.32+0.12* Protein
2.56+0.05"  2.47+0.02"  2.38+0.01"®  2.36+0.01%¢  2.34+0.06° Fat
1.70+0.10°  1.50+0.05"  1.21+0.12°  0.92+0.03° 0.81+0.4%  Carbohydrate
1.33+0.07*  1.05+0.08%  0.81+0.03°  0.59+0.04°  0.50+0.05° Fiber
1.381+0.00%  1.383+0.00% 1.390+0.00® 1.395+0.00"® 1.410+0.01* Ash
7.40+0.02°  7.43+0.01%¢  7.45+0.00°  7.52+0.01"  7.53+0.04" pH

Different letters in each column show significant differences at p<0.05
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Means with different letters indicate a significant
difference (p<0.05)
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Table 4 Texture analysis of meat analog samples

Parametr
Elasticity Compression A;gerr;ege Fiber degree Central Lengthwise ~ Crosswise Treatment
(N) (N) N) (N) (N) (N) (N)
0.74+0.00A  150.65+0.36" 34.04+0.04"* 1.08+0.00° 29.63+0.03* 37.67+0.08" 34.82+0.21" T1
0.73+0.00A  147.96+0.62" 33.41+0.37" 1.09+0.025¢ 28.41+0.35* 37.50+0.04" 34.34+0.73" T2

0.7240.00AB  132.99+3.93% 31.45+0.53% 1.12+0.03"8¢ 2520+1.58% 36.54+0.48% 32.53+0.50° T3
0.71+0.00BC 128.51+0.725¢ 28.20+0.30° 1.14+0.01"® 20.34+1.51° 34.37+0.04° 29.90+0.55° T4
0.70£0.00C  127.73+0.96° 27.41+0.21° 1.15+0.03* 19.59+0.32° 33.60+0.10° 29.05+0.86° T5
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Different letters in each column show significant differences at p <0.05

Gged 4y Cand e pl 5 3L Rl Ladisad 3 (6355
(P>0,05) 550,05 sxe J 8

T1 T2 T3 T4 T5
Treatment

oL @a* @b*

Fig 3 Color parameters of meat analog samples
Means with different letters indicate a significant
difference (p<0.05)
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ABSTRACT

ARTICLE INFO

Abstract: There is a growing demand to produce high quality-meat analog based
on plant-based protein.. producing meat analog which is rich in tenderness and
juiciness is one of the recent challenges in this field. In this survey, flaxseed
protein concentrate was used at levels (0, 1, 2, 4, and 5%) as a novel ingredient
to develop plant-based meat during the high moisture extrusion in combination
with pea protein isolate and the physicochemical properties, The functional,
textural, and sensory characteristic of the produced meat analogs were
investigated. The results showed that the addition of flaxseed protein
concentrate had a significant effect on the amount of protein, carbohydrate, fat,
and pH in the samples (p<0.05) and improved the functional properties such as
increasing cooking yield(%) and reducing expressible moisture(%). textural
parameters and brightness and redness parameters of the sample were
significantly reduced by the addition of flaxseed protein concentrate (p<0.05).
The use of flaxseed protein concentrate significantly increased (p<0.05).the taste
and overall acceptance of the control sample(T1) respectively from 3 and 3, 4 to
4.8 and 4.6 in T5 sample
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