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Table 1- Result of physicochemical properties of

wheat flour
Pyswochen_ncal Value (Percent)

propertise
Moisture 11.50+0.01
Acid-insoluble Ash 0.03+0.03
Protein 12.00+0.08
Ash 0.80+0.02
Wet Gluten 31.20+0.05
Crude Fibre 0.08+0.05
pH 6.20+0.03
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Table 2- Result of moisture (percent) and ash
(percent) of tragacanth gum and oat bran fiber

Characteristics Value (Percent)

Moisture of tragacanth gum 8.89+0.17°
Moisture of Oat bran fiber 6.84+0.13?
Ash of tragacanth gum 2.48+0.06°
Ash of oat bran fiber 19.17+£0.632
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Figure 1- Comparosion of the mean special volume of toast bread treatments containing different concentrations
of tragacanth gum and oat bran fiber and control sample in 2 hours after production

Different letters indicate a significant different (P<0.05)

T=control; T1= 0.5% tragacanth gum; T,= 1% tragacanth gum; Ts= 0.75 % tragacanth gum+ 6% oat bran fiber; T.=4 %
oat bran fiber; Ts= 8 % oat bran fiber; Ts= 0.25 % tragacanth gum+ 2% oat bran fiber.
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Figure 2- Comparosion of the mean moisture of toast bread treatments containing different concentrations of
tragacanth gum and oat bran fiber and control sample in 2 hours after production

Different letters indicate a significant different (P<0.05)

T= control; T1= 0.5% tragacanth gum; T,= 1% tragacanth gum; Ts= 0.75 % tragacanth gum+ 6% oat bran fiber; T,= 4
% oat bran fiber; Ts= 8 % oat bran fiber; Te= 0.25 % tragacanth gum+ 2% oat bran fiber.
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Figure 3- Comparosion of the mean ash of toast bread treatments containing different concentrations of
tragacanth gum and oat bran fiber and control sample in 2 hours after production

Different letters indicate a significant different (P<0.05)

T= control; T1= 0.5% tragacanth gum; T»= 1% tragacanth gum; Ts= 0.75 % tragacanth gum+ 6% oat bran fiber; T4s=4 %
oat bran fiber; Ts= 8 % oat bran fiber; T¢= 0.25 % tragacanth gum+ 2% oat bran fiber.
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Figure 4- Comparosion of the mean pH of toast bread treatments containing different concentrations of
tragacanth gum and oat bran fiber and control sample in 2 hours after production

Different letters indicate a significant different P<0.05)

T= control; T1= 0.5% tragacanth gum; T,= 1% tragacanth gum; Ts= 0.75 % tragacanth gum+ 6% oat bran fiber; T,= 4
% oat bran fiber; Ts= 8 % oat bran fiber; Te= 0.25 % tragacanth gum+ 2% oat bran fiber.
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Figure 5- Comparosion of the mean fat of toast bread treatments containing different concentrations of
tragacanth gum and oat bran fiber and control sample in 2 hours after production

Different letters indicate a significant different (p<0.05)

T= control; T1= 0.5% tragacanth gum; T,= 1% tragacanth gum; Ts= 0.75 % tragacanth gum+ 6% oat bran fiber; T.=4 %
oat bran fiber; Ts= 8 % oat bran fiber; Ts= 0.25 % tragacanth gum+ 2% oat bran fiber.
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Figure 6- Comparosion of the mean hardness texture (newton) of toast bread treatments containing different
concentrations of tragacanth gum and oat bran fiber and control sample in 2 hours after production

Different letters indicate a significant different (p<0.05)

T= control; T1=0.5% tragacanth gum; T,= 1% tragacanth gum; Ts= 0.75 % tragacanth gum+ 6% oat bran fiber; Ts=4 %
oat bran fiber; Ts= 8 % oat bran fiber; Te= 0.25 % tragacanth gum+ 2% oat bran fiber.

o OU sy phos oliadd (RalS o sdy Wl
S laddl fo Gl Gl 5o Wl S e el (ol 4S W5 5

Al 350
Voot Jls o gosalsllas 5 Gualosy Bl (aan o
OV 2B, Jsiene (b plans &l 5ais 4 W s Ol
Sty pobes & cuns Gl aliie sl 5
S adlie g0 ol Glose Gl 5o gt QUls
W e U &, Hu Slonas cay 31 je sl
pa3) 9oMle sla iiSly alasl 4 bgs e S a8l e
el Lo 8 5 i€ clial glanid ol (slagns
(Ll lee QS ) udi odalel,IS 5 (Lagyiso
— @M &) slasl olamiSly fpin el S adlb e
i 53 s se (58 5 (S g5 SLS S ol (gle g8
Sad 5 Wl e cd OU Gaaa¥ 058 5 g Gusaes
08 dsa e b slas K, ainas adl S50 K,

G A6 g S (So8 5 s pugre 28

> Sy (b)) b

03 (0% adlse @ ddlgo  LF adle) S5 Lo @B
el sud GLES VY Slugad o el U glads gad
a5 1S a3 soliieal wsu € sualiie oS shailes
Ol Cu (Lo a5 JTie S e 4 s s
ols o olidy, oedld (P<H/0) Ll iae
ad (T) wala b € e Gsedl 3o sladpa
foe sl slas 5 ety (T) wald Hlas oS5 sk
O B B SERA LA BT
(P=-/-0) dila 1) (s, paalds (lhae (psiaS
e s e b 5 1S e Sl suliinl ok )
38 slapaals o (P<:/r0) Hlabne Sl
Olfiee 15 Of ele «S it (0% il 50) 0,5 5 (8% <l 50)
omd L€ bug OF ol YL cuih &
S s Gl 1505 by el s Gugrs D9 S

e o8 ol guoa Ol emles g oash, s b obS s



WA Jlo /Y opleuds Vo als / olis mlio sba jingh 4 puis

siblvyY

B S oL slaslas a0

12.5
a
a
= 2 L P é
=115 c E & E 2
e 1 &2 E E E E E E
° = = = E = = =
] = =2 =5 =2 =5 = =
105 E E B E E E E
0 =2 BE B BE BE BE BE
T T1 T2 T3 T4 T5 T6
treatments
48
46
~ b
5 4 —
g =
5 42 =
< =
540 =
38 =
36 =
T T1

= - &

Saag 2boS 055 S) G 50 1 jae & Lo
olas b dwslie o suliin (VL slacbile ;o Wl s co

D
[e)]

64

a
=
T

b
<
T1

[o)]
N

D
o

Brightness (L*)

Ul
(o]

ul
()]

= T =

5 -+
el 111117 o8

il T e

treatments

T

T3
treatments

_|
N
_‘
ul
_|
(o)}

Cel ¥ ol 9 92 (u gaea yaad § 1,38 facs Alide GLACKLE (5 gla Caad b slajlasi K3y (aSilis deasliis -V S

58 5l o
Figure 7- Comparosion of the mean color of toast bread treatments containing different concentrations of
tragacanth gum and oat bran fiber and control sample in 2 hours after production

Different letters indicate a significant different (p<0.05)

T= control; T1= 0.5% tragacanth gum; T,= 1% tragacanth gum; Ts= 0.75 % tragacanth gum+ 6% oat bran fiber; T,= 4
% oat bran fiber; Ts= 8 % oat bran fiber; Te= 0.25 % tragacanth gum+ 2% oat bran fiber.
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Table 3- Sensory evalouation scores of toaste bread
stale in 1, 2 and 3 days after production

Trea .
tme Formulation of Storage time (day)
nts Samples
code 1 2 3
5.00
3.9+0 3.02+
T Control i(())éo ob .42
5.00
0.5% Tragacanth 4.1+0 3.54+
T1 +0.0 b c
Gum 0° .37 0.16
5.00
4.6+0 4.10+
0,
T2 1% Tragacanth Gum i(())a.o Ao 0300

0.75% Tragacanth 5.00

T3 Gum+6%Oatbran 00 00% 4.05%
. 0.00*  0.207
fiber 02
5.00
. 43+0 3.67%
0,
T4 4% Oat bran fiber iga.o 31 (.38
5.00
. 45+0 4.15+
0
T5 8% Oat bran fiber i(())a.o 97 0170
0.25% Tragacanth 5.00
T6  Gum+2%Oatbran 0.0 ‘f'243f8 %’é%f

fiber 02

Data are mean * standard deviation
The lower case letters in each column show no
significant difference (P<0.05) between the treatments.
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Figure 8- Comparosion of the mean sensory evaluation: A: Volume, B: Shape, C: Crust color, D: cooking
uniformity, E: Crust Properties, F: Crack and tear properties, G: Hollow and grainy properties, H: Crump
color, I: aroma, J: Taste, K: Chewiness, L: Texture properties of toast bread treatments

T= control; T1= 0.5% tragacanth gum; T,= 1% tragacanth gum; Ts= 0.75 % tragacanth gum+ 6% oat bran fiber; T,= 4
% oat bran fiber; Ts= 8 % oat bran fiber; Te= 0.25 % tragacanth gum+ 2% oat bran fiber
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Introduction: Bread is one of the oldest foods that it is widely used in the world. Since the quality
properties of breads are great interest to consumers. Bread during the storage period has undesirable
physicochemical changes that it's called staling. Increase in hardness of bread core during the storage
period is one of the most important to the staling index that the main reason for this is starch
retrogradation (Guarda et al. 2004). It is recommended to delay staling by various pathways including
additives such as proteins, carbohydrates, enzymes, fats, fibers, emulsifiers and hydrocolloids (gums)
(Rajabzadeh, 2008). Today, the usage of dietary fiber is one of interest for food consumers due to its
beneficial, physiological effects. Its importance in reducing fat and blood sugar, reducing the risk of
colon and gastrointestinal cancers and treating obesity is well known (Basman and Koksel, 1999).
Oat bran is a soluble dietary fiber source and its known for its high beta-glucan levels. It is effective
in lowering cholesterol and slowing glycemic responses (Klopfenstein, 1988). For a long time
ago flour and bran of oat has been used in breakfast cereals or bakery products (Webster, 1986).
Adding sources of fiber to the bread formula is often accompanied by problems in the properties of
the dough and the quality of the bread. Adding fiber reduces the volume, hardness and darkness of
the bread color and sometimes changes the taste (wang et al., 2002). Negative effects of fiber on bread
structure is related to the decrease in gluten content and the increase in bran particles in bread texture
(Verbeken et al. 2003). Due to low consumption of fiber in the daily diet that is usually lower than
the recommended dose (30 grams of fiber per day), enriching bread with fiber can play an important
role in achieving its health benefits (wang et al., 2002). The use of hydrocolloids increasing in recent
years due to the desirable characteristics of baking (Kiumarsi, 1997). Tragacanth gum, as one of the
herbal gums, is ejected from several species of Astragalus. Tragacanth is listed as a quality
hydrocolloid in the GRAS list and is one of the food additives (Kiumarsi, 1997). This gum has wide
application properties in the food industry, especially in the baking products, it has wide application
properties including emulsifying properties, stability and thickening in food products (Verbeken et
al. 2003). In this research, the effects of replacing oat bran fiber (4 and 8%), as well as tragacanth
gum (0.5% and 1%) alone and in combination include 0.75% tragacanth gum + 6% oat bran fiber and
0.25% tragacanth gum + 2% oat bran fiber were used in preparation and formulation of toast bread
formulation.

Material and methods: Six treatments were designed according to a completely randomized design.
The physicochemical tests included: bread volume, moisture content, ash, pH, fat percentage,
colorimetric (brightness index (L*), redness index (a*), jaundice index (b*), hardness, sensory
characteristics (Volume, Shape, Crust color, cooking uniformity, Crust Properties, Crack and tear
properties, Hollow and grainy properties, Crump color, Aroma, Taste, Chewiness, Texture) were
analyzed 2 hours after production and staling at 1, 2 and 3 days intervals were evaluated in three
replications. The results of the tests were analyzed by Duncan's one-way mean comparison at 95%
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confidence level and training. Sensory data also evaluated using Kruskal-Wallis nonparametric test,
charts were drawn with Excel software version 2013.

Results and discussion: The results showed that there was none significant difference in fat
percentage index and pH of treatments compared to control (p>0.05). By increasing the amount of
tragacanth gum, as well as oat bran fiber ash percentage, jaundice and redness index significantly
increased and brightness index, texture hardness and staling significantly (P < 0.05) decreased. By
using tragacanth gum and oat bran fiber and increase their concentration the moisture content of toast
bread compare to the control significantly (P<0.05) increased. In fact, the addition of tragacanth gum
significantly increased the absorption of water in the dough as compared to the control, which is due
to the hydrophilic nature of the hydrocolloids, including tragacanth gum. Oat bran fiber due to the
high protein content of beta-glucan, it is also able to absorb a large amount of water in the early stages
of dough preparation and increase the amount of water used to make the dough. This increase in water
absorption caused decreases the hardness of the bread texture. Reason of staling decrease by adding
oat bran fiber it is also due to the presence of starch degrading enzymes such as amylase, which causes
delay in the staling and hardening of the bread's kernel. The results of the evaluation of the volume
of tested treatments showed that the use of oat barley fiber alone increased the bread volume up to
4%, and decreased the bread volume in quantities higher than 4%. The reason for reducing volume
by increasing the amount of oat bran fiber can be due to less airborne bubbles during the mixing of
the dough and thus to reduce the volume of the samples. The use of tragacanth gum and increase its
concentration also increased the specific volume of the toast breads compared to the control sample.
Tragacanth gum due to the presence of hydroxyl groups in their structure, they can interact with the
water molecules in the bread dough, which increases the viscosity of the dough, develops the dough
and, consequently, improves the maintenance of gases and increases the volume of the product. The
highest proportion of volume belonged to the treatment containing 0.75% tragacanth gum and 6% oat
bran fiber and then the treatment containing 0.25% tragacanth gum and 2% oat bran fiber. The sensory
evaluation results showed that all sensory features were evaluated including volume, shape, crust
color, cooking uniformity, crust properties, crack and tear properties, hollow and grainy properties,
crump color, aroma, taste, chewiness, texture did not have a significant difference with the control
sample and even got higher score.

Conclusion: Toasting treatment containing 0.75% tragacanth gum and 6% oat bran fiber due to
having more volume, less stale and desirable sensory properties were introduced as superior
treatment. Therefore, the use of tragacanth gum and oat bran fiber can improve the qualitative
(physicochemical and sensory properties) of the toast bread.

Keywords: Texture, Color, Tragacanth Gum, Oat bran fiber, Toast bread



