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Table 1- Gluten free bread formulation

5 4 3 2 1 el g b Jge s
Gluten free bread formula

70 70 70 70 70 Rice flour

- - - - 30 Corn starch

30 30 30 30 - Potato starch

- - 7 - - Soy Pl

- 7 - - - Sesame Pl

7 - - - - Pea PI

2 2 2 2 2 Salt

2 2 2 2 2 Sugar
2.5 25 25 25 25 Yeast

5 5 5 5 5 Sunflower oil
0.5 0.5 0.5 0.5 0.5 Emulsifier

1 1 1 1 1 Stabilizer
110 110 110 100 100 'Water

ol 605 duolxe (+/- 0.05 Nm) o g MY 4 jeSns 4 (e (sl (Mixolab 1, Chopin C0.) (JgusSye ol8md ;5 o Gl bl 3 o 63938 ol e *

IDifferences between water adsorption in dough was calculated by the Mixolab (Mixolab 1, Chopin Co.) to reach the goal viscosity: 1.1 Nm

(+/- 0.05 Nm)
8 - Chewiness 5 - Texture profile analysis
9 - Five-point hedonic scale 6 - Hardness

7 - Cohesiveness
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Table 2- Chemical composition, different formulas of gluten free bread base on rice flour

5 4 3 2 1 SRy
specification
10.05+0.07% 10.18+0.04% 10.20+0.03° 4.32+0.08® 4.28+0.05 (%)Protein
239+0.05* 2.62+0.08°  258+0.058 2.55+0.06° 2.50+0.03 (%)Ash

(P<0.05 = 3) conl Jls ze (g lo] MBI gl cglie Ggyn b sy yo p> yolie
Different letters in each row means significant statistical difference (n=3, p<0.05)
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11 - Tukey’s multiple range test
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Table 3 - Weight loss, porosity and cell density gluten free bread formulas

I il Jdss Ob > Oj9 <l w
Cell density Porosity Bread volume Weight loss 7
(cell/cm?) (%) (mgl/100g) (%) Treatment
54.80 +0.37¢ 45.20+0.322 13350 +2.3° 16.69 +0.322 1
56.35 + 0.35¢ 43.65 £ 0.44b 138.10 + 3.4¢ +16.13 0.35° 2
57.37 +0.65°¢ 42.63 +0.89° 142.30 £ 2.7¢ +12.41 0.25¢ 3
+58.89 0.792 41.11+£0.75¢ 14950 +2.52 +11.59 0.42¢ 4
58.28 + 0.77° 41.72 +0.814 145.60 + 4.2° 12.80 £ 0.22° 5

P<0.05= 3) caul Jlo sne s kol B3] oimd )i Sglite gy b gt o polio
Different letters in each column indicate the statistically significant difference (p<0.05, n=3).

OU ) o jimaw Bl b (59l (g9 (U W) )3 dwrlils b (59l (g (U - iliden (W90 8 b (555 (9 (51 (U (o gead Y UKo
L (59l (o9 U o3) S (yuiig pp Wil g (e jiremm Al b (3595 (9 U @) Ligw (a0 Wil 5 (oo jiemm Bl b o595 (9
() 2955 (359 Wyl 5 (0 s Ainrlil
Figure 1- Pictures of gluten-free breads with different formulas. Gluten-free bread with corn starch (a), gluten-free

bread with potato starch (b), gluten-free bread with potato starch and soy protein isolate (c), gluten-free bread with
potato starch and sesame protein isolate (d), gluten-free bread with potato starch and pea protein isolate (e)
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Table 4 - TPA analysis, moisture content in gluten free bread formulas

Cagh, S Mg bl S "f” i
Moisture Cohesiveness Chewiness Hardness S Eub s
(%) mj) (N) Shelf  Treatment
life
+44.02 0.11° 0.33 +0.02¢ +71.46 11.04a 38/36 + 5.24°¢ 1
44,07 +0.10? +0.33 0.02¢ 67.95+10.52° 37.11 £ 2.644 24 h 2
+44.17 0.132 0.40 £ 0.02° 55.89 + 12.35° 34.59+4.31¢° after 3
44.20+0.022 0.43 +£0.012 52.60 +12.739 33.47£4.16" baking 4
44,22 +0.10° 0.41 + 0.022 54.18 +9.78f +34.35 3.71f 5
38.85+0.16° 0.25+0.01¢ 57.40 + 12.35°¢ 40.03+4.172 1
38.92+0.13° 0.26 +0.02° 56.19 + 10.88¢ 38.74 +5.06 48h 2
41.62 £0.17 0.35+0.01 49.43+9.12" 34.66+4.50°  after 3
41.78 £0.10° 0.37 +£0.03¢ 48.25+ 13.38 32.81 + 3.69 baking 4
41.67 +0.16 0.35+0.01° 48.63 12,52’ 34.02 + 3.489 5

(P<0.05 N=3) ol )b imo (Lol M) osimd U5 oglite gy b gy podlie

Different letters in each column indicate the statistically significant difference (p<0.05, n=3).

oot ooalie Y 5 ) Jse 3 slaih & s (L) i,

S976 Gefgn Agpl O 5l w9 Lsw S9n Ugil
Lalass, iuliél sauas )lid Fasg 4 45 Cowl sddonys
Sladiges dan ;0 .Sl (0 5 T J9o)8) Jso 2 95 (0l 5
9 330 )0 5 0,0 (%) 308 S5y a4 (hled angy K5y 0l
Jdo s aS sad oaus olidg, o5 (o rals )b dugy
Sy 5o )M G2STy 5l ol ST 0y DlaS 5wy

(Shen, et al., 2019, Nooshkam et al., 2020) =l U
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Abstract

Gluten-free breads based on flour and starch have low quality in terms of textural and sensory
characteristics as well as nutritional value. Using two types of starch (corn and potato starch) and three types
of plant protein isolate (sesame, soy and pea), studies were conducted to find the best gluten-free bread
formulation with appropriate textural, sensory and nutritional quality. In the first stage, between corn and
potato starch, the formula with potato starch had a higher volume, lower weight loss and higher porosity. In
the second stage, among the three formulations with different protein isolates, the bread with 7% sesame
protein isolate had lower hardness and chewiness and higher cohesiveness 24 and 48 hours after baking. For
all sensory evaluation factors using a 5-point hedonic scale except color (4.5 £ 0.8), bread with sesame isolate
had a higher rating, and only bread with soy protein isolate had a higher color rating (4.9 £ 0.7). The
colorimetric characteristics, protein content, decrease in weight loss and moisture content of gluten-free bread
increased significantly (P<0.05) with the addition of protein isolate compared to bread formulas without
protein isolate.

Keywords: gluten-free bread, starch, protein isolate, texture analysis, formulation
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