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Figurel- The effects of Satureja Hortensis essential oil and Inulin on the total count of mold and yeast of Taftoon

bread

Different superscripts within the same line represent significant difference at P< 0.05

slaoles cusb, Gliee b alsy) ssla slaslas
sladi s (P<:/+0) ol vl Hlad 5 Guiledl g ola
Gl pas 5 sk Glhae Gasidn ol (Gl sl sl
asa o b b, (ot aall 5 Guwlal gla
5 JaeSooma lasy S usay wuls alaial

D cadll el cl gl 5o Sid (A5 9 0 oYl

S sb,
(SOB Gl u age slasSL 51 (S (b b,
¥ olsad Gollae adilpe U (Sl 5 o8k Gl
Soalpe didst LIS gl (b so U cagh,
wbge (RS Gk baae € o] OT slad Sige

CA:\JJQ‘) O‘_}f.n ‘)‘JL;.IM Jm.&‘ émd&m @l:\:l



ay

080 b CedS 5 ) Bale Gl 0 gl g 0550 il Pl Bl

alad Gulad Gl 5o (YIVA plwilinl) sl (559 wes o
o8 @b olaee sl (soBule VY 55, B Lads sal
09 38 (S w8 YO/TY B YV/VE) Slas 0 gans
G GiadS a5l 30 oK 5 oMYl put allias
—VO/E4 s gana 5o cugby Olie Bda s (580 (L
OoSan 5 o) Fud) sss sad wemss VAJOY
031558 5 SIS as Sl saliianl 31 pes s 59 (Y0 VA
YAIAV 053 555 09 sk Ol (¥l 53806 oL
Ol Jelo 45 w s s 50 b slae Hlas 44 b gy ye w0
5 Jlall aubls (esnl 5 Jdgons caale mlo
Sl o5 € s ke L 5 o (5l
Leban Cnl ol aiieun J5 JiSE3 5 (gans o BA L
Obes b o8 b LBale o ) oide cusb,

@l (Y GlKan 5 5ue) su S OB @bl 5o O]
9 1S OiSs 4 5I 55 Sl suliie) @l b 3a8a3
OlKea 5 S55) o8L oL cusb, Bia 5o gl
Ve 5 b 5o oalsisl 3l suliiad LIS w5 (Y-
5 drel) wils cllae OB glad sad 5o (S35 sy
)0 puibal clale 38l L Guaan (Y0VY ),
Gls Ly, S5 goladne (ualS gl ws o
laso,s B paan glallls Ly (P<+/+0) ca
<SL b Lo aaliy ol s 5 L), puilal Alise
G b dnlie 5o 01 cusb, Gl GhalS e aa
Ohoe YoV OLSaa 5 58 annd) oy sud wall
slaslas 5 das g, (polad 5o (855 Hlas o ensb,
5 8500 polal gl slasless 5l 5 A8 Gul sl g5l
5b ol e wolilical Ballae s sid wald jles

Y\V\-YV O 6‘ 83 9da0 Hd 0\935‘3 L;LAQL :_\:sJJcJ C)‘)ﬁ"’

35.0 M Control
B 1wt Inulin
@ 0.03wt%Essential il
o . .
30.0 B 0.07wt%Essential Oil
= abb d c ab
g [
= g o T =|
2 . | B
@ 250 2 =
=} . ﬁ
|| {3
= Al 1
(i
T 1]
T =
(=
20.0 o A
(| I3
(%
=[] |
(=
T -. ﬂ
=[] |
T || |{i£3F-
15.0 d
0 3

0 0.5 wt% Inulin

B 1.5wt% Inulin

M 0.05wt%Essential Oil

0.5 wt% Inulin+0.05wt%Essential Oil

o

)
T

OGO CRCREaac

N =

— o

%
=
o
=
=~
~
=
o=
=
N
=
=
-]
=
o
=
=
-]
a5
-1
=
-]

O30 Gl gl aus ju y3 Gl gl 905 50 puileal S -Y Ui
Figure 2- The effects of Satureja Hortensis essential oil and Inulin on the Moisture percentage of Taftoon bread
Different superscripts within the same line represent significant difference at P< 0.05.

aa ) b 5 (T Lol 30w Jals 4 0 53 oo o) i
o (Y V OLKaa 5 a5 5Y) il jede 5 SIS sla

slaslas 5 loae (53aS (gl aald € pad 59, VY )

PH b5,
e 5 (SOB Gl gl age slasielly ) (S pH
PH Yoloses Galas adbe oliE olse o,laoll
cullad Lls € ol Gled e b oo ladigal



Voo o /Y ojlods ¥V als / plie mlio sba yinghy a puis

o)\};ﬁaﬁﬁi} Q¥

.C,u.u‘éJJ:s'/O\ JJ\A.AUILAlSui‘b_}_)AwuL.u‘L;J\A
‘ALAS o9 u_&‘)fﬂ _)\9]911 Qtﬁ pH ‘J‘)L\S‘:\.‘.u‘ L),uLa.u‘ >
Qﬁ&‘bdé@)J\YbJJu&MJuﬁ:_}qu@

(VA s laslil) cudly )58 -0

lasgs PH oyl5se oYL sola 8550 Guileal Calids
sbagols wd, 5l Bl s sa o5 Seas I L Lauabe
Oae caalds 4 gad Hu 4G, b wilowd PH wad Huas

sladisad 53 5 Y/VY sgaa S, sa)les so PH Luals

8.0
W Control O 0.5 wt%s Inulin
7.5 B 1wt% Inulin B 1.5wt% Inulin
70 B 0.03wt%Essential Oil M 0.05wt%Essential Oil
’ M 0.07wit%Essential Oil E 0.5 wit% Inulin+0.05wt%Essential Oil
6.5 a
d bbb dedec
6.0 = =] - a
% | 3k - aaa,
e |2 = |5 +1E bbec
55 5 | (52 3|6 =
s = (] (2082 A = 3
b=} -3 =1 =]
L |25 E T 7
5.0 o] L 113 | T 5
B |3 = = g
] L |3 11ES T 0
o 0| = =] I =~
b |35 -3 ] g
45 = . j|&= 1ES T 5
L 11 |2 T 2
| | 4F d IE:
k] : &= HE =1 |||
4.0 24k |25 = T g
L - 15 |2 T 2
3.5 49 |12 H =| | [
0 3 12

09386 b PH ol gl 90 yo uibed) B -V Jsid
Figure 3- The effects of Satureja Hortensis essential oil and Inulin on the pH of Taftoon bread
Different superscripts within the same line represent significant difference at P< 0.05.
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Figure 4 - The effects of Satureja Hortensis essential oil and Inulin on the stiffness of texture of Taftoon bread
Different superscripts within the same line represent significant difference at P< 0.05.
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Figure 5 - The effects of Satureja Hortensis essential oil and Inulin on the Sensory scores of Taftoon bread
Different superscripts within the same line represent significant difference at P< 0.05.
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Abstract

Introduction: bread waste is a major problem in the country that uses a high amount of bread because
it causes economic damage and health problems. Mold spoilage and stalling are two important factors
that can increase bread waste. Bread staling is one of the complicated physicochemical processes
which change the flavor, taste and texture of the bread. Stale bread is dry and hard, which indicates
decreasing consumer acceptance (Gomes 2018). Hydrocolloids such as inulin can decrease bread
staling. Inulin is a type of fermentable oligosaccharide called a fructan that can’t digest in the body.
However, it’s essential to good health as it promotes digestive health, controls blood sugar, and
decreases cancer risk. Inulin has prebiotic action for increase probiotic bacterial growth and activity.
In addition, inulin has different roles in food as a stabilizer, delay staling bread, antimicrobial effect
(Leo et al., 2018, Alhozen 2013, lakzadeh et al., 2019). Natural antimicrobial materials are used for
decreasing mold spoilage, according to many researches. Some molds in spoilage bread can produce
mycotoxin as aflatoxin. This toxin has negative effects on human and animals as allergy, cancer.
The savory essential oil can create a good taste in bread and increase its shelf life by antioxidant
materials (Mohamad Hosseini and Biravandn). The aim of this study was to survey the effect of inulin
and savory essential oil alone and together for producing of the bread with good quality, shelf life
and functional effect on the body.

Material and methods: for this purpose, Satureja hortensis essential oil was extracted by Clevenger
set and essential oil (0.03%, 0.05%, 0.07%), inulin (0.5%, 1%, 1.5%) and the combination of 0.5%
inulin and 0.05% Satureja hortensis essential oil was used in Taftoon bread formulation. In this
research, the combination of 0.5% inulin and 0.05% Satureja hortensis essential oil was used for
preparation compound treatment because inulin in high percentage could change the taste of bread
and essential oil increase bread stiffness and produce rapid odor. Microbial, physicochemical,
rheological, and sensory tests were done on these treatments. YGC medium was used for mold count
and moisture, pH was measurement according to the Iran national standard (Standard 108999, 2705).
Puncher test for texture analysis was done by Brookfield system (Ghanbari and Farmandi 2013). 15
Panelists assess sensory evaluation by Hedonic test (Taghdir et al., 2017). Statistical analysis was
performed using SPSS-21 software. The Factorial experiment was conducted in a randomized
complete block design. One-way analysis of variance (ANOVA) was used to investigate the
significant differences between the treatments and Duncan's test at the significant level of 5% was
used to compare the means.
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Results and discussion: The results of bread tests during 12 days of storage in the refrigerator showed
that the microbial shelf life of bread increased with the increase of the concentration of essential oil.
As the treatments containing 0.07% essential oil with the lowest pH changes could preserve the
microbial shelf life of bread up to 9 days with 70 cfu/g molds and yeast. Iranian National Standard
permits 100 cfu/g of mold and yeast in bread (Iranian national standard, No, 19888). Lotfinia et al.
(2014) used different percentages of cinnamon essential oil (maximum 1500 ppm in starch foam) for
microbial shelf life in bread. In their study, the maximum microbial shelf life was 6 days in the
compartment to the savory essential oil. Although this difference may be due to the initial microbial
load, the type and amount of essential oil, the method of production, storage, packaging and type of
bread (Lotfinia et al., 2014).

The pH of the bread samples decreased during storage due to the activity of the microorganism and
the conversion of sugar to acid and reached the lowest value on the 12" day. After 12 days, the control
sample had the lowest pH (4.01) and the essential oil treatments had the highest pH (5.0). Essential
oil inhibited the growth of fungi and pH change in bread. As the pH reduction in the control sample
was about 2.11 and it was 0.51 in the samples containing savory essential oil after 12 days. According
to National Iranian Standard, the pH of Taftoon bread should be in the range of 5-6. In this study, the
pH of all samples except the control treatment was in this range. This indicates the high quality of
raw materials was used in bread cooking and the production and maintenance of bread were done in
good conditions (Iranian national standard, No, 2628).

Bread stiffness and staling were delayed with the increase of the inulin concentration due to moisture
retention. The treatment containing 1.5% inulin had the highest moisture (25.32 + 0.68 %) and the
lowest stiffness (3.99 = 0.5) on the 12th day. Bread moisture is one of the important factors in
determining the freshness, shelf life and staling of bread. Bread moisture content decreases during
storage due to the migration of free water into the environment. Analysis of variance showed a
significant difference between the moisture content of the inulin treatments and the essential oil and
the control treatments (P<0.05). Generally, insulin-containing samples had the highest moisture
content. According to the results, the stiffness of the control treatments were more than other
treatments on 0, 3 and 6 days but the stiffness of the essential oil increased like control in the following
days. These data showed the relation between moisture and stiffness in bread.

In addition, inulin-containing treatments had a significantly lower number of molds and yeast than
the control in all days. So that, there was a significant difference in all days except the zero-day. This
result was similar to research on use of inulin in pomegranate juice at 28 days. They explained that
inulin had a good antifungal effect compared to the control sample (Lakzadeh et al., 2019). The cause
of this antimicrobial effect has been described to the inulin effects on the degradation of the
cytoplasmic membrane, the change of the cell's ionic charge, intracellular coagulation and the
inhibition of enzyme production in the microbial cell (Lotfinia et al., 2014).

The compound treatment with inulin and essential oil was selected simultaneously as the best
treatment for microbial properties and delaying the staling, in addition to the gain the highest sensory
acceptance

Conclusion: inulin can retard Taftoon bread staling and savory essential oil decrease mold spoilage.
Therefore, the use of natural additives in the appropriate ratio can decrease bread waste. Meanwhile,
they produce new taste and functional, useful products for consumers' health.
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