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Table 1- Changes in pH and TTA during fermentation of rice bran.

(39) yosd o 0955 s BB Ayl oH
Fermentation time (day) TTA
1 3.00+0¢ 6.88+0¢%
2 2355 +0.45 ¢ 473+0°
3 28.00£0.20 ¢ 434+0°
4 33.80+£0.30° 3.96+0.024
5 30.65+0.15° 3.98+04
6 34.00+0.402 402+04

ool P<o /40 o )5 I3 e glis (S0 gy 50 Ciglitio g >

Different letters in each column indicate a significant difference at P<0.05.
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Table 2- The effect of baking process and use of controlled fermentated rice bran on the hardness (N) of wheat bread.

T 98- 09 el 393 5l (s RY] oy ylyb g gil puiS (U Diged
Oven- infrared Oven-super heated vapor Oven Bread sample/baking process
3.44 +0.70 %A 1.87 £ 0.27 b8 3.88+0.52
Control

oad S pesd ol b

Controlled fermented bread

505+ 1.21% 7.58 £0.30 A 460+ 0.25%

ol (CSy Al 31) Gaudy 2 50 45 pme gl e wiglite 55 Bgys g (Iptungu 1) (g o 0 P<e/od s 13 l5 cire glis onimd i el oS By
Different lowercase letters indicate a significant difference at P< 0.05 in each column (substrate effect) and different uppercase letters indicate a
significant difference in each row (cooking process effect).

\A



Tt g OP P et 9l pAS U (S35 S 53 lendl 39 5w 50,8009l (L dilelus b ey 55U

(S @S (U s S (S g p 0 g B J S eSS 5l a3l g | phuaigu (e wialy8 S1-Y g
Table 3- Effect of baking process, substrate and use of controlled fermentation of rice bran on sensory properties of wheat
bread.

o iy Sy wigl - )b Ages
Overall acceptability Bread sample/baking process

(E 558031 @ g Bs S5 psii + oS b

3.62+0.44° . .
Wheat bread + controlled fermented rice bran (oven-infrared)

(@380 walis

4.08+0.17°
Control (oven-infrared)

(eledl 353 ,Bum(3g1) i (mgmms 00 J5US yoa + pulS
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heated vapor)
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376 +0.31® (091 @32 (g o J S pess + piS (b
1T wals
4.07+0.27° (03 o
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Different letters indicate a significant difference at P<0.05.
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SgnSIS 435 DNA (g5l |y oo
Fig. 1- Gel electrophoresis of the PCR products. Lane 1: DNA ladder, lane 2: negative control, lane 3: DNA extracted from lactic
acid bacteria (LAB) isolate and lane 4: positive control or containing DNA isolated from standard strain.
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Fig. 4- Crumb porosity (percentage) of the produced wheat breads. The star mark indicates a significant difference at
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Fig. 5- The rate of surface expansion of the fungus (percentage) after seven days storage of the produced wheat breads.

Different letters indicate a significant difference at £<0.05.
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Abstract

Simultaneous application of modern baking methods with fermented substrates is of great importance in
controlling bread mouldiness. In the present study, predominant LAB was isolated from rice bran sourdough and
after molecular identification, it was used as a starter culture in sourdough bread processing. In the next step,
effect of using oven-infrared radiation, oven-supersaturated vapor and oven baking systems was investigated on
the inhibition of surface mouldiness in produced breads. Sequencing results of the PCR products led to the
identification of Pediococcus acidilactici. The lowest level of surface mouldiness with 27.06% was observed in
bread containing controlled fermented rice bran baked in an oven-supersaturated vapor, which was significantly
(P<0.05) lower than the control sample. Wheat breads containing rice bran sourdough in all the three baking
processes had less fungal surface expansion and more porosity, compared to the control bread. The highest
amount of crumb hardness was belonged to wheat bread containing controlled fermented rice bran and baked
with oven-supersaturated vapor, and the lowest hardness was related to the control bread baked with this process.
The overall acceptability of the produced breads did not differ much from each other, and there was mainly no
significant difference among them. Considering the appropriate techno-functional capabilities of the LAB
isolated from fermented rice bran, it can be used as a protective starter culture in the fermentation industry. Using
the infrared process in bread baking can be useful due to the relatively high baking speed and low energy
consumption, antifungal effect and uniform heating.
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