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Table 1- Different formulations in the preparation of semi-bulky bread

Treatment Sourdough Wheat flour% Oat flour%
T1 W- Lb 100 0
T2 O-Lb 100 0
T3 W-O- Lb 100 0

T4 (control) W- Sc 100 0
T5 O- Sc 100 0
T6 W-0O- Sc 100 0
T7 W- Lb- Sc 100 0
T8 O- Lb- Sc 100 0
T9 #*W-O- Lb- Sc 100 0
T10 W-Lb 95 5
T11 O-Lb 95 5
T12 W-O- Lb 95 5
T13 W- Sc¢ 95 5
T14 O- Sc 95 5
T15 W-0- Sc 95 5
T16 W- Lb- Sc 95 5
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T17 O- Lb- Sc
T18 W-O- Lb- Sc
T19 W-Lb
T20 O-Lb
T21 W-O- Lb
T22 W- Se
T23 O- Sc
T24 W-O- Sc
T25 W- Lb- Sc
T26 O- Lb- Sc
T27 W-O- Lb- Sc
T28 W-Lb
T29 O-Lb
T30 W-0O- Lb
T31 W- Sc
T32 O- Sc
T33 W-0O- Sc
T34 W- Lb- Sc
T35 O- Lb- Sc
T36 W-O- Lb- Sc

95 5
95 5
90 10
90 10
90 10
90 10
90 10
90 10
90 10
90 10
90 10
85 15
85 15
85 15
85 15
85 15
85 15
85 15
85 15
85 15

*W=wheat flour, O=oat flour, Lb=Lactobacillus plantarum , Sc= Saccharomyces cerevisiae
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Fig. 1. The interaction effect of sourdough and flour type on the pH of bread

W=wheat flour, O=oat flour, Lb=Lactobacillus plantarum , Sc= Saccharomyces cerevisiae

The significance level was set at 0.05, and different letters indicate significant differences among the treatments.
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Fig. 2. The interaction effect of sourdough and flour type on the moisture of bread

W=wheat flour, O=oat flour, Lb=Lactobacillus plantarum , Sc= Saccharomyces cerevisiae

The significance level was set at 0.05, and different letters indicate significant differences among the treatments.
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Fig. 3. The interaction effect of sourdough and flour type on the specific volume of bread

W=wheat flour, O=oat flour, Lb=Lactobacillus plantarum , Sc= Saccharomyces cerevisiae

The significance level was set at 0.05, and different letters indicate significant differences among the treatments.
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Fig. 4. The effect of sourdough and flour type used on the hardness of bread during storage

W=wheat flour, O=oat flour, Lb=Lactobacillus plantarum , Sc= Saccharomyces cerevisiae

The significance level was set at 0.05, and different letters indicate significant differences among the treatments.
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Table 2- The effect of sourdough and flour on sensory evaluation of bread

Treatment Taste Odor Appearance Texture Total
acceptance

T1 2 2.75+0.07} 2! 2! 2p
T2 2 2.8 2! 2.05£0.044 2p
T3 2] 2.5+0.07% 2! 2.05+0.074 2r

T4 (control) 4.6£0.1° 4.5+0.07* 4.55+0.06° 4.25+0.05° 4.5%
TS 44 4.2¢ 4.35+0.06¢ 4.35%0.06" 4.2¢
T6 4.2¢ 4.05+0.07¢ 4.7520.05* 4.2b 4.3b
T7 3.7+0.2¢ 3.9+0.144 3.95+0.08f 3.85+0.07¢ 3.840.1°
T8 3.3¢8 3.55+0.07¢ 3.65+0.21¢ 3.54 3.4£0.19
T9 4.2¢ 4.35+0.05° 4.25+0.06° 4.35+0.06* 4.3b
T10 2 2.8 2.15+0.2' 2.1£0.07* 2p
T11 2] 2.75£0.05 2.05£0.03! 2! 2r
T12 2] 2.95+0.07 2! 2! 2v
T13 3.7+0.1¢ 4.2¢ 4.45£0.08¢ 3.55+0.08¢ 3.9¢
T14 3.5f 3.85+0.07¢ 3.610.14¢& 2.95+0.07¢ 3.540.11
T15 4.1%0.1¢ 44 4.5%0.14% 4.25+0.06° 4.120.1¢
T16 3.3+0.2¢ 3.55+0.07¢ 3.940.1° 2.95+0.06% 3.3+0.1%
T17 3.1+0.1h 3.35+0.05" 3.7+0.09¢ 2.70.14h 3m
T18 4.4+0.2° 4.35+0.09° 4.2¢f 4.35%0.05* 4.2¢
T19 2] 2.75£0.04 2.15£0.02! 2! 2r
T20 2] 2.6% 2! 2! 2p
T21 2] 2.75£0.07 2.2+0.3! 2! 2.1£0.1°
T22 3.70.1¢ 4.05£0.07¢ 4.3£0.2° 3.150.05° 3.7¢
T23 3.1h 3.55+0.04¢ 2.65£0.07% 3.120.1F 3m
T24 3.6+0.1¢ 3.65+0.07" 3.65+0.07¢ 3.95+0.06¢ 3.7¢
T25 3.4£0.1f 3.4540.062 3.35£0.05 3.55+0.044 3+0.1™
T26 320.06 3.25£0.05 3.05£0.03 3.3¢ 2.7£0.1"
T27 4.120.+1¢ 4.4° 4.2¢f 4.35+0.07° 4.v¢
T28 2] 2.9£0.11 2.1£0.06! 2.1540.21% 2p
T29 2 2.85+0.031 2.05+0.06 2! 2r
T30 2 2.75+0.07} 2! 2! 2p
T31 3.7+0.08°¢ 44 4.25+0.08¢ 2.75+0.07" 3.7¢0.1#
T32 3.3¢ 3.5540.05¢ 2.65+0.05% 2.55+0.05! 3.10.1!
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This study investigated the effects of different sourdough
formulations and varying replacement levels of wheat flour with oat
flour on the technological and sensory properties of bread. The
experimental design included nine sourdough formulations (W-Lb,
O-Lb, W-O-Lb, W-Sc [control sample], O-Sc, W-O-Sc, W-Lb-Sc, O-
Lb-Sc) and four wheat flour substitution levels with oat flour (0%,
5%, 10%, and 15%). The results showed that bread samples without
Lactobacillus plantarum exhibited the highest moisture content. The
presence of L. plantarum significantly affected pH, leading to a
noticeable reduction. Additionally, sourdough fermented with L.
plantarum significantly decreased the specific volume of bread
compared to the control. Texture profile analysis revealed that
sourdoughs containing wheat flour, oat flour, Saccharomyces
cerevisiae, and L. plantarum exhibited the lowest firmness levels,
ranging between 2098-3993 gf. In contrast, sourdoughs without
Saccharomyces cerevisiae showed significantly higher firmness
levels (6300-12162 g.f). Sensory evaluations indicated that breads
produced with sourdough containing wheat flour, oat flour, S.
cerevisiae, and L. plantarum received the highest overall scores for
taste, aroma, texture, appearance, and overall acceptance. Conversely,
yeast-free samples received the lowest ratings. Based on these
findings, the optimal bread formulation consisted of sourdough
containing wheat flour, oat flour, L. plantarum, and S. cerevisiae, with
15% wheat flour substitution by oat flour.
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