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Table 1. Physicochemical characteristics of flour

Physicochemical

characteristics (%) Amaranth Quinoa Millet Rice

Moisture 13.8+0.24 10.2+0.03 9.80+0.32 10.1+0.12
Protein 14.2 £0.39 154 +0.53 1091041 9.72+0.06
Ash 1.97 £0.00 2.17+0.36 1.29+0.03 0.82+0.01
Fat 3.60+0.12 3.15+£0.01 254 +£0.01 1.51+£0.01
Fiber 1.93+0.03 6.11+0.16 4.16 £ 0.05 0.63 £ 0.02
Carbohydrate 65.59 + 1.08 62.57 + 1.66 71.03+1.25 77.20 £ 2.63

Data is in the form of average + Standard deviation.
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Fig 1. The effect of the type of flour and lactic starter in preparing the sourdough on moisture of molded
gluten free bread
(Similar letters have no significant difference in p<0/05 statically)
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Table 2. The effect of the type of flour and lactic starter in preparing the sourdough on the rate of acidity,
PH, and organic acids of molded gluten free bread

The type of Acetic acid Lactic acid (gram
consumed flour ~ The type of lactic  (gram in 100 in 100 ran? of pH Acidity
in preparing the starter gram of samg le) ©) (Milliliter)
sourdough sample) P
Millet Lsg:‘;f’eﬁ]ctﬂms 0.23 +0.01 0.79 + 0.05¢ 5.3 + 0.05° 45+0.1°
Lg‘i‘;ﬁ:‘;ﬂgﬁs 0.14 + 0.01° 1.08 4 0.03 5.4 + 06° 4.1+0.2¢
Mixed 0.26 + 0.00® 1.12 + 0,04 5.1 + 0.04¢ 4.8+0.1%
Amaranth Lli‘gﬁ‘r’]:);ctﬂ:ﬁs 0.25 + 0.022 0.87 + 0.06" 5.5 +0.10 4.8 +0.1b
L‘E‘,‘iﬁgfﬂ#’s 0.16 + 0.01%¢ 1.13 4 0.05 5.6 + 0.05" 44+0.1°
Mixed 0.30 + 0.012 1.25 + 0.04% 5.3+ 0.03° 52+0.2°
Quinoa ngfr’rf’e"’:]"tﬂms 0.31 +0.022 0.94 + 0.04%¢ 5.6 + 0.02% 5.1 +0.0°
Lg‘i‘;ﬁ:ﬂms 0.19 + 0.01% 1.24 + 0.03% 5.8+ 0.05% 4.6 +0.1%
Mixed 0.33 + 0.01° 1.41 + 0,047 5.5+ 0.07" 57+0.12

Data is in the form of average + Standard deviation.

Different letters in each column have significant difference in p<0/05 statically.
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Fig 2. The effect of the type of flour and lactic starter in preparing the sourdough on the rate of specific
volume of molded gluten free bread (Similar letters have no significant difference in p<0/05 statically)
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Fig 3. The effect of the type of flour and lactic starter in preparing the sourdough on the rate of porosity of
molded gluten free bread (Similar letters have no significant difference in p<0/05 statically)

53 G e el 5l 5 opl Va4l s
A3 G LA b s sles b ba i
Ob 3l 5 a5 50 (Vo)) OLSs Elgeti
o o3 1 Ao SIS 35T 5l eslinal b 05408 0
53 TS 350 Olsme I3l L disged Olgie 5 onls Ll 3
[ro] e (28 mme (o Ol 05V 50 5
G gy S5 —0-Y-V

(TS 5 LT 035 e 3T g5 30 51 Jol ol
5 pates esbelssY) SV SET g
“f 3 (S5 5SS Sope w p Dl sl sy
D5 B OB gy (K5 slaadl e Oln 2 et

sl ol 03l QLAY Jsd 5o 548

Jlss oy wlbo SN e e sla il Sl S
Jpamme 3o 53 Bl Sl a o Lal JS 5 5b a4 oS o
S sl Sy e 5 S b e e Sl sl
bl e 53 V0] 0 542 o s e
S s okl onils sl ol (Y+)A) Ayoubi
Aol b s e Rl e glacls bl 5 b
e O BLil e 5 LI sy S e sl oy
Dl ul oy mlo DY pame Jols 5 0 e
A Lol oS 5 RS et Sl esli il Sl 5 g
i 53 oS glailen [re] 55t a5l O
Slesliial b oo 15 4 S 0Ly o gasee qom S5

& OaVsa b 55 oS5 s ST sl 35 e

Table 3. The effect of the type of flour and lactic starter in preparing the sourdough on the crust color of

molded gluten free bread

The type of Crust color (-)
consumed flour The type of lactic
in preparing the starter L* a* b*
sourdough
Lactobacillus 41.4+0.8 8.54 + 0.2 24.3+0.8
Fermentum
Millet Lactobacillus 41.3+0.9° 8.50 + 0.2 24.6 + 0.5
Plantarum
Mixed 41.4 +1.0° 8.52+0.1° 24.6 +0.6
100
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Lactobacillus 456+ 1.1% 8.58 + 0.22 24.8+0.9°
Fermentum

Amaranth Lactobacillus 453+ 0.9 8.59 +0.28 24.8+0.7°
Plantarum

Mixed 452 +1.0% 8.58 +0.18 24.7 +0.3°

Lactobacillus 47.8 +0.128 8.56 +0.12 25.7 +0.82
Fermentum

Quinoa Lactobacillus 47.7+2.2° 8.58 + 0.2° 25.8+1.22
Plantarum

Mixed 47.7 +0.6° 8.563+0.28 25.7 +0.92

Data is in the form of average + Standard deviation.

Different letters in each column have significant difference in p<0/05 statically.
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Table 4. The effect of the type of flour and lactic starter in preparing the sourdough on the texture
hardness of molded gluten free bread during storage time

The type of Hardness (N)
f:onsumegl flour The type of lactic 2 hours 3 days 7 days
in preparing the starter fter bakin fter bakin fter bakin
sourdough after baking after baking after baking
Lactobacillus 1.0 + 19.12ab8 3.0 £ 74.08%8 4.0 £ 97.14%4
Fermentum
Millet Lactobacillus 2.0+ 02.15%® 3.0 + 83.10¢8 5.0+11.15%4
Plantarum
Mixed 1.0+65.08" 3045812048 4.0 +23.120A
Lactobacillus 1.0 + 72.092bcB 3.0+ 31.15PAB 4.0 + 32.20PA
Fermentum
Amaranth Lactobacillus 1.0 + 76.1082bcB 3.0 + 55.0020A8 4.0 + 68.10
Plantarum
Mixed 1.0 + 59.13bcB 3.0 + 22.06bcAB 4.0 +17.090¢A
Lactobacillus 1.0 + 68.12bcB 3.0 + 26.08bcAB 4.0 + 27.080A
Fermentum
Quinoa Lactobacillus 1.0 + 72.09bcB 3.0 £ 40.06""8 4.0 +51.12
Plantarum
Mixed 1.0 + 35.064 3.0 £ 15.05%8 4.0 + 03.10%

Data is in the form of average + Standard deviation.

Different English lowercase letters in each column have significant difference in p<0/05 statically.
Different English capital letters in each row have significant difference in p<0/05 statically.

L odalie ) 3)50 SKgad o 0 K03 S
oS TS 3T Sedd 4 5 5 et (sl sladi sl
Do 5 &S shilea sy Sl 8l e Ol
s 4 1S 5Tt e B4 A Ol Cusbs oL
el slas,T e o VL (55 Olgs 31 15555 2
dled ot 55 53 1y Cusb s (6 R Ol e a2dl 5 050 5
e Ol bl 5,7 sl slad pas OF 51 a5
3,55 5 035 3,1 ol sladipal 4l (6 S L
See (Y1 8) 0L 5 Elgeti o pms 01 3 sy
Lo (5158 35T 3l eslinal b o5 1S 0y OB 3L 5 o
Olyme ol 31 L Wisgad Olge 5 03ls 13wy s 3550 1
A gz L3l i Ole OV e 2 155 5

[re] b

AS Ay -0
Lol ag 5 5 past 3l eslizsl oS sl Ol 5508 05

B 0L 0N sa 3 3 TS 30T 5 oS5 gle ST

102

Q2573 45 als 0L e pl il s e
4 ) pain S s LS ST (55l 5 e
IS st (B 06 0N g3 4 (e ST
g2 50 pl 8 350 o Jpaome S3L ph LS 2ol
P e a5 Lasby oLl o 4 a5 L
SV b T35 4 a5 o ot M8 s >
oiS oS el Pl W 5T el 053
O 5l 5 ms cn | Slo o | Jele o Iy S Il
Ol 5 s sml oS JsS050 055 b plasn S
A2l 55 U Sl Al 53 LIS e s s
Do e Sleslinad 3G 55 (Y0V8) ol Ks s Wolter
O35 o3 Vo mlas 53) @ g )LD sl 57Y (551~
Osds Sla O m 5 iy sla S5 555 2 ()
I3 o 3 s CaSL s TS slas)T sl 558
Sl Js—ame 3L i L3 g sdal_le 5 el
Al o S A e BU Gla ks sed S S S e

]


http://dx.doi.org/10.22034/FSCT.21.154.90
https://fsct.modares.ac.ir/article-7-73077-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-26 ]

[ DOI: 10.22034/FSCT.21.154.90 ]

VEAT AT Y oys 08 o led

Q|ﬁ| @l.'\.'a @W}f}bdﬁa

Overall Acceptance Score
in Sensory Evaluation (-)

Millet Amaranth Quinoa

IS lel Ol sl e il bl Cel 5508 O

(8 55
ab e ST
b
= % The type of
lactic starter
L
Lactobacillus Fermentum:
2]
Lactobacillus Plantarum
a
Mixed

The type of consumed flour in preparing the sourdough

Fig 4. The effect of the type of flour and lactic starter in preparing the sourdough on the acceptance score
of molded gluten free bread (Similar letters have no significant difference in p<0/05 statically)
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Breads Produced by sourdough have a lighter texture and a higher quality of
chewing. Due to the fact that sourdough prepared from wheat or rye flour
cannot be used in the formulation of gluten-free products. Therefore, in the
present study, millet, amaranth and quinoa flours and Lactobacillus
fermentum and Lactobacillus plantarum starters were used individually and
in combination in the sourdough formulation. Produced gluten-free
sourdoughs were added to gluten-free bread dough in level of 10% and
quantitative and qualitative characteristics of the produced bread samples
were evaluated in a completely randomized design with factorial
arrangement (P<0.05). The results of evaluating the moisture content of the
produced breads showed that two samples prepared from sourdough
containing mixed starter and quinoa flour and the sample prepared from
sourdough containing Lactobacillus plantarum starter and millet flour had
the highest and lowest moisture content, respectively. Also, the samples
containing sourdough prepared from quinoa flour had the highest amount of
pH, acidity and organic acids. In the evaluation section of porosity and
specific volume of the product, it was determined that the samples prepared
from sourdough containing Lactobacillus fermentum starter and quinoa flour
had the highest porosity and specific volume. Also, the texture evaluation
results showed that the samples prepared from sourdough containing mixed
starter and quinoa flour had the lowest hardness. On the other hand, the
examination of the crust color values showed that the amount of L* and b*
values increased by using sourdough prepared from quinoa flour in the
gluten-free bread formulation. While the type of starter used had no
significant effect on these values. At the end, by sensory evaluation, assigned
the highest overall acceptance score to the sample prepared from sourdough
containing mixed starter and quinoa flour.
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