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(mg/mL) (mg/mL) microorganism
4.5 2.25 Aspergillus Niger
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Table 2- Results of assaying DPPH free radical
inhibition by Malva sylvestris L. essential oil

Essential oil  Absorbance DPPH inhibition
(mg/mL) (OD) (Y%RSA)
0.1 1.0 .
0.2 0.85 15
0.5 0.65 35
1.0 0.45 55
2.0 0.25 75
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Figure 1- Physicochemical properties of bread samples containing different amounts of Malva sylvestris L. essential oil
a: Moisture, b: Protein, c: Specific volume
*Different capital letters indicate significant differences between different days (p<0.05)
*Different small letters indicate significant differences between different treatments (p<0.05)
1: Control, 2: Treatment containing 150 ppm Malva sylvestris L. essential oil, 3: Treatment containing 300 ppm Malva
sylvestris L. essential oil, 4: Treatment containing 450 ppm Malva sylvestris L. essential oil, 5: Treatment containing 600 ppm
Malva sylvestris L. essential oil
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Figure 2- Total phenol content of bread samples containing different amounts of Malva sylvestris L. essential oil
a: Moisture, b: Protein, c: Specific volume
* Different capital letters indicate significant differences between different days (p<0.05)
* Different small letters indicate significant differences between different treatments (p<0.05)
1: Control, 2: Treatment containing 150 ppm Malva sylvestris L. essential oil, 3: Treatment containing 300 ppm Malva
sylvestris L. essential oil, 4: Treatment containing 450 ppm Malva sylvestris L. essential oil, 5: Treatment containing 600 ppm
Malva sylvestris L. essential oil
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Figure 3- The texture firmness of bulky bread samples containing different amounts of Malva sylvestris L essential oil
* Different capital letters indicate significant differences between different days (p<0.05)
*Different small letters indicate significant differences between different treatments (p<0.05)
1: Control, 2: Treatment containing 150 ppm Malva sylvestris L. essential oil, 3: Treatment containing 300 ppm Malva
sylvestris L. essential oil, 4: Treatment containing 450 ppm Malva sylvestris L. essential oil, 5: Treatment containing 600 ppm
Malva sylvestris L. essential oil
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Figure 4- Mold and yeast populations of bulk bread samples containing different amounts of Malva sylvestris L.
essential oil
* Different capital letters indicate significant differences between different days (p<0.05)
* Different small letters indicate significant differences between different treatments (p<0.05)
1: Control, 2: Treatment containing 150 ppm Malva sylvestris L. essential oil, 3: Treatment containing 300 ppm Malva
sylvestris L. essential oil, 4: Treatment containing 450 ppm Malva sylvestris L essential oil, 5: Treatment containing 600 ppm
Malva sylvestris L. essential oil
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Figure 5- Color index values of bulky bread samples containing different amounts of Malva sylvestris L. essential oil

a: Brightness index (L*) , b: Redness index (a*) , ¢: Yellowness index (b*)
* Different capital letters indicate significant differences between different days (p<0.05)
* Different small letters indicate significant differences between different treatments (p<0.05)
1: Control, 2: Treatment containing 150 ppm Malva sylvestris L. essential oil, 3: Treatment containing 300 ppm Malva
sylvestris L. essential oil, 4: Treatment containing 450 ppm Malva sylvestris L. essential oil, 5: Treatment containing 600 ppm
Malva sylvestris L. essential oil
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Table 3- Color index values (L*, a*, b*) of bulky bread samples containing different amounts of Malva sylvestris L.
essential oil during storage

Day 10 Day 5 Day 1
(L*, a*, b*) (L*, a*, b¥) (L*, a*, b¥) Treatment
62.0%, 7.0, 22.0 65.0°, 8.5, 23.0 67.5%,9.5, 24.0 Control
58.0, 6.5, 20.0 61.0, 7.5, 21.0 62.4, 8.0, 22.0 150 ppm
54.0, 5.5, 18.0 56.0, 6.5, 19.0 58.3, 7.5, 20.0 300 ppm
50.0, 4.5, 16.0 52.0, 5.5, 17.0 54.2, 6.0, 18.0 450 ppm
47.0, 3.5, 14.0 49.0, 4.5, 15.0 50.1, 5.0, 16.0 600 ppm

SIS St (b S iy 8L bl il Lo (Gglo e (U (diged AE (l500 -€ Jgusa
Table 4- AE values of bulky bread samples containing different amounts of Malva sylvestris L. essential oil during

2 'ON / 22 'IOA / G20z Bunads 7 uoniinN % ABojouyda | poo4

storage
AE Combination of days Treatment
2.87 Day 1&5 Control
6.36 Day 1&10
3.50 Day5&10
1.84 Day 1&5 150 ppm
5.02 Day 1&10
3.24 Day5&10
2.53 Day 1&5 300 ppm
5.09 Day 1&10
2.65 Day5&10
2.87 Day 1&5 450 ppm
5.30 Day 1&10
3.00 Day5&10
1.87 Day 1&5 600 ppm f.
4.58 Day 1&10
2.75 Day5&10
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Figure 6- Sensory evaluation results of bulky bread samples containing different amounts of Malva sylvestris L.
essential oil
1: Control, 2: Treatment containing 150 ppm Malva sylvestris L. essential oil, 3: Treatment containing 300 ppm Malva
sylvestris L. essential oil, 4: Treatment containing 450 ppm Malva sylvestris L. essential oil, 5: Treatment containing 600 ppm
Malva sylvestris L. essential oil
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Abstract

Introduction:Today, healthy food products have attracted more and more attention from
consumers and prompting researchers to introduce a variety of products using essential oils
and plant extracts. Malva sylvestris L. is a medicinal plant native to Iran that is used in
traditional medicine due to its anti-inflammatory, antioxidant, and antifungal properties. In the
present study, the antioxidant and antifungal properties of Malva sylvestris essential oil and its
effect on the physicochemical, sensory and shelf life of bread were investigated.

Materials and Methods: In addition to determining the minimum inhibitory and fungicidal
concentration of Malva sylvestris essential oil, it was added to Dough formulation at
concentrations of 0, 150, 300, 450, and 600 ppm and its effect on the shelf life,
physicochemical, and sensory properties of the product was investigated over a period of 10
days (days 1, 5, and 10).

Results: Significant improvements were observed in the qualitative indices of moisture,
specific volume, antioxidant properties, total phenol content, and tissue firmness of the
samples containing essential oil as compared to the control However, the indices of redness
(a*), yellowness (b*), and brightness (L*) of the treatments decreased significantly. The mold
and yeast population was significantly lower than the control sample. In sensory evaluation of
the samples, the treatment containing 300 ppm essential oil received the highest score for
taste, odor, color, texture, and overall acceptance, and the control treatment received the
lowest score by the evaluators. Also, during bread storage up to day 10, a decrease in
moisture, protein, antioxidant properties, total phenol content, redness (a*), yellowness (b*)
and brightness (L*), and sensory score and an increase in texture firmness and mold and yeast
populations were observed in bulk bread treatments (p < 0.05).

Conclusion: By adding Malva Sylvestris L. essential oil to bread, a product with greater
healthiness and better shelf life can be produced.

Keywords: Antioxidant, Bulky Bread, Essential Oil, Malva Sylvestris L., Microbial.
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