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All ingredients were mixed
together in a spiral mixer for 2
minutes at low speed and 6

=

The dough was divided into 500
g chins on a steel table.

again to complete the
fermentation process for
another 6 minutes.

minutes at high speed.
The dough samples were taken They were placed in a Warm
out of the Warm house and house for 20 minutes at a
shaped flat(Barbary bread) by temperature of 38° C and a
hand. | relative humidity of 85%.
Mixed eggs were rubbed on The ripe doughs (with about 2
them with a brush and times the volume increase) were
transferred to the Warm house

m

placed in a standing oven at 250
° C for 11 minutes until
reaching a golden colour.

The samples were packed in
polyethylene bags.

e

The breads were placed on the
table to cool after leaving the
oven,

Figure 1- Steps of Barbary bread preparing
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Table 1. Chemical properties of wheat flour and resistant starch used in dough production
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Sample N Falling Number  Zelni Number Fiber Protein Moisture Ash
Name \VetGluten(’) s) (ml) (%) (%W) (%W) (%W)
valr;iart 0.56+28.40 1.414438.00 0.84+28.10 0.02+£0.59 0.14£11.70  0.07£9.35 0.03+0.37

Rsf;féﬁm - - - 0194549 0.044063 0.29+10.56  0.04+0.17
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Table 2— Results of comparing the average pharynographic characteristics of the produced doughs

Farinograph
quality L;f(i:inleg ’ L ooseness after re?izgs:ce Dough ab\s/\é?ti:’on
Sample name number minutes 20 minutes time spread time rafe
(valorimetric (BL) (m) o
o (BU) (m) (%)
(Control) Star flour ~ 0.17+48.67"  0.15+71.10°  0.40+£126.10F 0.16+4.36"  0.02+3.14"  0.40451.50"
+ [0,
fézir;:;#rstafcf 0.67452.00°8  050465.50°  0.45+117.00°  0.04+4.54%  005+3.258  0.70+53.00°
0,
Srt:srlggr‘jtr ;talrgrf) 05945800  0.80460.00°  0.67+£110.00°  0.03+4.73°  0.07+347C  0.59+55.50°
0,
Srt:srlgggtr ;talrirf) 0.67£60.00°  0.50+58.00°  0.15£90.008  0.02+£4.92°  0.024362°  0.73£59.00°
0,
Starflour +20% ) c)i6300E  0.50457.00°  0.61478.00° 0124512  003£377F  0.15460.50F

resistant starch

A
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Table 3— Comparison of the average extensographic characteristics of the produced doughs during the fermentation

time of 45 minutes

Sample name Ratio Tensile Stretch resistance after 5 Energy Flour water
number strength minutes (BU) (cm?) absorption rate
(BU/mm) (mm) (%)
(Control) star flour  0.00+1.16*  0.49+155.00 0.73+180.00" 0.51+43.86" 0.40+51.50*
Star flour + 5% B D B A B
resistant starch 0.00+1.43 0.544139.00 0.19+200.00 0.49+44.66 0.70£53.00
Star flour + 10% c c c B c
resistant starch 0.00+1.76 0.20+130.00 0.29+230.00 0.22+47.00 0.59+55.50
Star flour + 15% D B D c D
resistant starch 0.00+2.17 0.17£124.00 0.35+£270.00 0.65+52.00 0.73£59.00
0,
Star flour +20% 4 10.43.00°  0.09+100.00% 0.26::300.00F 0.19+56.00° 0.15+60.50¢

resistant starch
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Table 4- Comparison of the average extensographic characteristics of the produced doughs during the fermentation
time of 90 minutes

Ratio Tensile strength Stretch resistance after Energy Flour w ater
Sample name number (mm) 5 minutes (BU) (cm) absorption rate
(BU/mm) (%)

(Control) Star flour  0.00+1.66"  0.29+150.00% 0.65+250.00" 0.50+46.00" 0.40+51.50"

Star flour + 5% B D B A B
resistant starch 0.01+2.12 0.59+127.00 0.444+270.00 0.46+46.66 0.70+53.00

Star flour + 10% c c c B c
resistant starch 0.00+2.32 0.27+125.00 0.26+290.00 0.94+50.00 0.59+55.50

Star flour + 15% D B D c D
resistant starch 0.01£3.04 0.46%105.00 0.23£320.00 0.17£54.00 0.73£59.00

0,
Star flour + 20% = 0344135 0.86+92.00° 0.21::380.00% 0.13£50.00°  0.15+60.50°

resistant starch

ol 0 55135 pwSle T jlre il youl O jguo 4 ol
bl e (P<0.05) s (dme OS] oimd (LS gt s 33 LS e Sy5 By >
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Table 5- Comparison of the average extensographic characteristics of the produced doughs during the fermentation
time of 135 minutes

fy
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Sample name Ratio Tensile Stretch resistance after Energy Flour water
number strength 5 minutes (cm?) absorption rate
(BU/mm) (mm) (BU) (%)
(Control )star flour ~ 0.00+£1.79°  0.09:+145.00° 0.314260.00° 0.40+47.00° 0.40+51.50°
0,
?;Z.rs];onlirs:a?cf 0.00£2.19°  0.124132.00° 0.09::290.00" 0.24+50.00° 0.70£53.00°
+ 0,
Srt:;gg;‘tr Stalrgh/“ 0.00+£256°  0.214121.00° 0.11310.00° 0.12+53.00° 0.59£55.50¢
0,
Srt:srlggﬁtr ;alrgh/" 0.02£4.00°  0.6190.00° 0.37£360.00° 0.22+55.00° 0.73+59.00°
0,
Star flour +20% ) 4 gge  0.37+84.00° 0.33£410.00° 0.07£61.00° 0.15460.50°
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Table 6- Comparison of results of the average moisture content of Barbari bread samples produced containing

different levels of resistant starch on days 1, 3 and 5 after production

Sample name

Moisture (%)

Moisture (%)

Moisture (%)

Day 5 Day 3 Day 1
(Control) Star flour 0.27+15.43* 0.31+19.30" 0.85+24.67
Star flour + 5% resistant starch 0.61416.21¢ 0.58420.54"° 0.84+25.70"
Star flour + 10% resistant starch 0.50+18.555¢ 0.77423.20%° 0.75+27.4852
Star flour + 15% resistant starch 0.44+21.63¢¢ 0.51+24.465° 0.41428.295°
Star flour + 20% resistant starch 0.40+23.55"¢ 0.41426.55%° 0.10-£30.07
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Table 7- Comparison of the average enthalpy of Barbari bread samples produced containing different levels of
resistant starch on days 1, 3 and 5 after production

Sample name EnthaDlggs(J/gr) Enthglg))/ls(ygr) Enth%lgll(ﬂgr)
(Control) star flour 0.75+525.655 0.064+471.49% 0.03+370.155
Star flour + 5% resistant starch 0.744453.25° 0.60+£380.07°° 0.56:£205.26°°
Star flour + 10% resistant starch 0.65+348.96%° 0.50+243.30° 0.85+187.25%
Star flour + 15% resistant starch 0.444296.315¢ 0.20+186.415° 0.374+138.4752
Star flour + 20% resistant starch 0.28+148.83"° 0.65+112.69"° 0.51:£88.60"
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Figure 1. Results of comparing the average amount of crude fiber of Barbari bread samples produced containing
different levels of resistant starch on the first day after production
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Table 8- Results of comparing the average height of Barbari bread samples produced containing different levels of
resistant starch on days 1, 3 and 5 after production

Sample name Height (mm) Height (mm) Height (mm)
Day3 Dayl
(Control) star flour 0.04+2.18" 0.05+2.24% 0.04+2.31%
Star flour + 5% resistant starch 0.03£2.15% 0.0542.20% 0.0242.28%
Star flour + 10% resistant starch 0.10+1.918 0.05+2.065 0.024+2.17%
Star flour + 15% resistant starch 0.08+1.70"° 0.06+1.92"2 0.0741.96"
Star flour + 20% resistant starch 0.05+1.55"° 0.08+1.692 0.05+1.76"

Ll 045 u;":)l)’f uAiALA:t)LM J‘Pu'l Cygo 4y ol

Al oo (P<0.05) Jly pme OS] odimd (L gt 1 53 S pué Sy gy
A8l o (P<O.05) 3 jine BT 0aimd (L5 jhaw y 3 Ly SiogS g

Z'ON /6T '[0A / 2202 Bunids /uoniinN % ABojouyoa ] pood

\fz

369 37 ¥ 6 arre | N (03 [ e[ Bfea [ evorfa |




Z 'ON / 6T ‘I0A / 220¢ Buiids / uoninnN 79 ABojouyos] poo

fv

369 77 F 6 erre ) ANE (o3 [ e $foa [ ererfa |

Oyed g il gl

obos S8l e e (g e Dge Sladiges
Sy iime SHS! pgell (w2 B Jgl 5o, Jl) slosy,
el (gt ie 5SS gloj LRl L 5 (P<O.05) 5>
ol L s ob Cal 4Bl il 38] ladiges dod D50 53
5 ialS 8l e e oy V0 b pglie dtwlis s
(s (jen 20> Ve b polie dtalds o (I3 b s
oyt plo B polie dtwlis Cuol adly yiul38l cél
03)5l 3 Bl (1 oy s Sl o patuie o b
Ol ods @8 lgn wls 1) loddy s s & 25
015 o)ldl cloyud plo b dunlic > polie anulis i
s Ayadi (YK 5 Maghsodloo) »jedy
Sloosad p |y oy b o5 56 (V09) ofKen
|y by Yo g B ] b S )1 (gl bl ¢ S
Ao yd O paws 45 53,5 ol gl Lol S5 905l 390
Wges b duglio ) 5 Wajlo o )3 |y (ddw Glie (58
e 558 YU o b gl 38 Lol s s sl
Slen 9 GOMEZ 155 S sladiges cdl
ol 5 BY5y ogs pliS g (slayed 55 (V)
SLSS e 5 (Sepd cudS p ) Jlee 55,8
oS olin oS bl ) Ll Loly Y3 oy dy90 (laY
B BSS dl e Gl dbie pRIBl byud sop
¥ bges 3 ede b5 (gilgme pokar 1) (aljl K,
O ladiges gy L* (bl (line (550l duglie ol
2 pglie dlolts e zobaw (sob odd Mg g

ol 02 00> s Wgi 5l s B g V) (sl

Jol slajgy 3 2980 oaalio A Joso )3 &S pglailen
Ob sladiges eli)l (lie o g5 Sl v 5 pow
s sl b s polie alis MV0rojie 3 (ol
sdalie (gl gz MBI polie atslis Y eto,li
L bases plo gyl e o bl (P>0.05) 50 o
)5 29 )l (gne SIS 35 sladiges Ly S
2 eyl e cp i )b sals b 6se 4 (P<0.05)
Oen o Salehi il o (wyp 3y50 (sladiged (o
By (o o abordsid o Shy (ep 4 (V)
oo By Cuw Oe b oodd pf oriawl SS
o Pg Rl 2o GRIENL A leis Glagh
Gl Bl ialS S gladiged (0 gl g po (i
2 o oy 6 gmyp 3 (V) Jen 4 Sudha
ladigel oo & LBl > S (s 5 (Sojd Chogad
b oS il pials gyl me Oyga b gobaw GRIEL
Ol ole auslie @l o) cdlbe pole Giagd,
Tolaw ol odd Mg pp (b ladgel il e
P om0 9 Y lajgy 5 polie atslis il
ol o 03y i A Jod>
Ol O g 3l o o g po gl slajgy
M e SWE] ) 3j50 sladiges plos L (Jibus
Oy shls salds b diges 5 (P<0.05) 3945 0 oanlie
Aol Y o+oybu 3)] (ggls b diges g cdly b e
s polio arlss 0oyl 5,1 (g b 5 polis
o e Shdige g p C8l e e pleS
oS d9d e sdalie & gl (pimentidl

2 Pglie dlwlis Wiswe ol (g9l 00w g5 (6 U (SLrdiges CBl (w4l 3a0 (il Ao gl -4 Jgua

Mo 5l om0 9T ) g,
Table 9- Comparison of results of the average texture hardness of Barbari bread samples produced containing
different levels of resistant starch on days 1, 3 and 5 after production

texture hardness

Sample name

(Newton)

texture hardness (Newton)

texture hardness (Newton)

Day 5 Day 3 Day 1
(Control) star flour 0.59+49.96% 0.21433.48% 0.60+24.66°
Star flour + 5% resistant starch 0.46+38.47%¢ 0.45+31.228° 0.38+18.918
Star flour + 10% resistant starch 0.58+36.45"° 0.64427.86"° 0.98+17.53"
Star flour + 15% resistant starch 0.74430.12"° 0.55+23.58"° 0.67415.64"
Star flour + 20% resistant starch 0.49+38.695° 0.61+£31.18%° 0.74+19.31%
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Figure 2. Comparison of results of the average L * index of Barbari bread crust samples produced containing
different levels of resistant starch on days 1, 3 and 5 after production
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Figure 3. Comparison of results of the average a * index of Barbari bread crust samples produced containing
different levels of resistant starch on days 1, 3 and 5 after production.
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Figure 4. Comparison of results of the average b * index of Barbari bread crust samples produced containing
different levels of resistant starch on days 1, 3 and 5 after production
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Table 10- Results of comparing the means of sensory evaluation scores of Barbari bread samples produced containing
different levels of resistant starch

Overall Fresh Taste and Appearance
Sample name Texture Color
acceptance bread odor features
(Control) star flour 0.49+4.66° 0.45+4.258  0.51+3.58%  0.494+4.66% 0.52+£3.50% 0.45+4.758

Star flour + 5%
resistant starch
Star flour + 10%
resistant starch
Star flour + 15%
resistant starch
Star flour + 20%
resistant starch

0.51+4.418 0.38+4.16%  0.45+3.75"  0.49+4.33% 0.65+3.33" 0.49+4.338
0.62+3.75% 0.51+£3.58*  0.77£3.33"  0.51+3.58" 0.66+=3.08" 0.75+3.75*
0.49+3.66" 0.66+£3.58*  0.51+3.41"  0.52+3.50" 0.51+=3.414 0.51+3.58"

0.51+3.58" 0.75£3.25%  0.49+3.66"  0.49+3.33" 0.49+3.33" 0.52+3.50"
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Abstract

Introduction: Bread is one of the most important food products in many countries. today
Food manufacturers, produce more fiber-rich foods that can prevent some diseases. In this
study, the Effect of resistant starch on qualitative properties of Barbari was investigated and
evaluated.

Materials and Methods: In this research, starch resistant to amount of Resistant starch at the
concentrations of 0, 5, 10, 15 and 20% were added to the formula of Barbari bread and some
chemical and rheological analysis carried out.

Results: The results of this study showed that in the characteristics of Farinography of the
produced dough, with increasing level of resistant starch, water absorption, expansion time of
dough, dough resistance time and qualitative number of farinograph (Valorimetric value)
increased and the degree of loosening of the dough decreased after 10 and 20 minutes. In the
Extensographic properties of the dough, with increasing the concentrations of resistant starch,
the amount of energy, the strength of the stretch strength after 5 minutes and the ratio
increased, and the pullability decreased. The study of physicochemical characteristics of bread
showed that by increasing the concentrations of resistant starch, moisture content, apparent
density, fiber, L * index in crust and crumb of bread increased, and enthalpy, height, texture
firmness to 15% resistant starch, a * and b * indices in crust and crumb of bread decreased.
Conclusion: Sensory evaluation of the research work indicated that samples of control and
bread containing flour with added 5% resistant starch had the highest score in terms of
appearance, texture, novelty and overall bread acceptance.

Keywords: Barberry Bread, Extensograph, Farinograph, Physicochemical Properties,
Resistant Starch, Sensory Evaluation.
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