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Table 1- Changes in pH and TTA during fermentation of rice bran.
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Fermentation time (day) TTA
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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.
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Oven- infrared Oven-super heated vapor Oven Bread sample/baking process
3.44 +0.70 bA 1.87 +0.27 B 3.88 £0.52 A
Control
5.05+ 1.21 % 7.58 0.30 A 4.60 0.25 o JAS e sl b

Controlled fermented bread
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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).
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Table 3- Effect of baking process, substrate and use of controlled fermentation of rice bran on sensory properties of wheat

bread.
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Different letters indicate a significant difference at P<0.05.

1500 bp

JS ¥ ¥ SuSY Blaa 51 0ud gl ySiue] DNA Y (¥ (ke J 35 3Y ¥ ¢yl 1) (1Y JPCR Y guases 5939 51 J5 - ISl
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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
P<0.05 between two samples with the same cooking method.
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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.

\t4



Ty ooy 05 ped S9le P (U (S35 S 55 gl 593 jLu- e Bgdle il ailolw b oy i

ool g wpb—wl 5TY Sidgen Cullad
(Sadeghi et | )San g Bolo 1) g (wgaw oy yees
3 e Al ilosls 3,155 s 50 al., 2019)
OIS i g Ly Sdgen 50 S5, 05 dlls dall lgen
selsed g5 e (G3dgen Collad GBB) LS sen o
L Logos 53¥s5TsS conllad aiile a1 (lacegllad aitun
Pt Gogr pdi el Jods & aiien bas e 95 5dgen
Sidyer Collad ©j9—o y5 039, JLbinl sloa Y o
Sladl B)las ¢l il jo (grdgen colad 255 dags S,

(Angmo et al., 2016) s ls sloss Coonl

sy slapl gl S
Ob o <l (i

Sldigas o 3l el oo sdalin ¥ Jgux jo a5 jshiles
o ..))‘Q (PS‘/‘&) ‘5)-»-»4&.& uﬁla ‘S»JLM) C.:).’ OV G S
oolil gl 358 Jumysl 5 gl 5 457 Koo oy g, 90
a5 sl Caws 4 Jb> 50 ol ol aily g5l bl
Slodiges B o9l Losds aisy sladiges CBb  thw
Sl sime glas gleil 598 e ygl b oo anse
WSy g odd S pedd o0 Ve gyl puiS L4
4 bgiye b (e (258 5 gLt | 398 e sl Lo
Al boal azy (ouds J S ez a8B) vali oL
Sl ol Aalie 5 358 Ui S (o b 332 S
Gl saw a5 05 camlis gl oo o g 4wy, 2 0
usl&: ‘CJ-"‘“5)5_L)5—| 9 051 h_wy 03— M‘)S (5LQQL’ 3o
od—b dl B gldiges L Ll wijlas S50S b (g lo sine
ilogline g,lo gime S 4 Ll 398 eyl Lagi

9938l b (Farahmand et al., 2015) .l San 5 dion )

L oavslio g 40 Joo,8 a4 g (wgems b5 pued 2o 0 )

\A4

SeSY oz (J9go (bl

O e PH 55 ale 0018 1SS 3L b 5l
S ol (55 g sy Sz S99 A @y g
Llas o8 las ol aad ol 5l jio a5 5y, 4
g JSmb (59,5 5 (e JYBL e 05 e (S8
S5 s & e 55 POR SNy e 58550 s
95 DNA 5 (gibeax V0- - Boa Jlgs ol iz
oo OBl oad b I S e 16 5L
S 5 ONA 58l8) e J,5 5505 b e slis 13 g
e (SgeeSIS &y 5l 00 ] 5wl DNA) coe
PCR ¥gazs oL Jly @l pulol 5 plodl o () JSC5)
Sledbl oKL 0 05750 sl ool b Lol s ,en g
AY) e nS Yot | S35« Se2SY &la> NCBI
W0 ,8 glold (alas ws o

Sae L (Lancetti et al., 2021) o )Kon 5 i
S 5o Tz SSY sl slags 5L 5 Shas oo
Dglite dygmr V0 jpa wald (paS (B e )3 liSe
aile (elge 539y (aenSY (] (TSt alo
Slaxi g PH ¢ pasS (e g Lod a5k il g g5
S5 slealar g9, 55l £55 50 G pSale
0 prnt 2 Cellad (50 Al oo by ez po e
ol cudled e Basas Lii aS ed 003 g (5 s
By B o N e e
2 99zge Slas L (G £95 5 e Jle (09,5
Chavan & Chavan, 2011;) &1 oo jla—das (b5 yuas
(Minervini et al., 2014

S Loz buwgi (195 jdgen calil
S5t & iyem Collad wils adlllas 5,90 SSY Byl

! National center for biotechnology information



Aged 35 po 50 Cugb,y yidon jlade Lad> 4y e g a0 o0
FVsb g e o Baile cel a5 09 b 0 CSy (> 0
(Rastogi, 2012) 55 5 oo 50

> B S
Sledigad o 0gb oo oval i ¥ Jgam 104 jghilen
sl b4y @late i a4 S (o pdy i s
e A B pdy o eS b o aes o S aw sl
gl 58 Syl Lo sy sal i b a4 3l
JAsS e g9l (b 5 S piie O 90 4 gl 358 )
L}J}»-QS 6‘)‘0 aS Cew | C).w 5)5—O91 L: AW 4.».‘>u 9 W)
Shls & ges g0 4o Ladd JS yob 4 ol JS ooy
S Gty (pyeS ghle &ged b (IS S pdy o i
3,18 029 (PS4 0) Sl gmo IS

(Torkamani et al., ,LSen 5 SloS 5 iogh o
g S e 59l Sl 98l slayl (5, 2015)
Ol b ¢ it Gla folistTY b oa b eSS
TR oo (P e 303 10 5 )0 (gl (98

iz Cole b g Slaily 6 5VL S 5 pdy
pllamay 6 Cdl so Azl )0 5 Cughb) Lt 4y Cogb,

o35 e 3 SESY gl IS e KaS (5 g S
(LiU, 2008) 5,35 15l b5 pmed LSl 5 oabs lac

b o oo
Ol i WDl oo odnline ¥ S Jo a5 Heblen

ol b 4 Bl ‘QJ Looa—b aidn syl yo Jolu

YA

W8 )5 edwlin s (oriw 8l gl gw o 5l e wall L
@ bgye Sl b (i (6,055 850 sl o a5
Sl yeass s ond ddgs T (glad] sl valis b
a2l Jlail Vb cod,bnl pogdle w3l38 oo 3l
OU 5o 99750 Cugh) (bl 4y e Wlgi oo gy g
D63l pat e 3 2 s Vs e e sl
L ool ol &ponl Lo & Wil ca Contdly ol 00,5
oas ol sloay Sl g3 bl oyl LgiSl oy
ST 2 ot sl SSY el Sl 2L e
e Gy Ghy 9 S598y gees Sl iz wiile S
L (Tieking & Ganzle, 2005) 1,135 oo b Slo g px>
Syle ) Cogh, (6l g L Sl iy g 4SS
ol ik o g2y JB (Shw Sl ey o Ll
45 0 odal e iy (g 00D J SIS e (55l
Al @ g 53 e 3k polie Sgzy Jodo 4 Yl
00 7S ye03S (Sl (b Sl Hlo s (SHas 390 5
4 S gl (398 5l (351 b oads a2 o
p Ol g g, a5 6,80 Ym0 sl A gl
T i ool ugens A el WTBNE g gl
dall dged 0 a5 Jb j0 cad G ol geou a1y 09>
Wilgs oo aS 0l ovalice CBL (e o ald pea b
Dbl gadgs 6 el pe cogh ) ol Ladl s 4
A s Oyl bodds aBy sald &ged Siaiw Luwws il
o & il oo w0 & 58009l b oad iy sl &gl
el g 8 355 5 o3liial A3 gl e B
e g (Bren (ale S 4 S E3y (o ralS
Oyl Jlsl s 4y oy ley jrals cplaS 09 5
Sl L Coy Vb Ly a4 azgi b Cnl w4y 5 ige
Gl boad aisy ladiges b gie (hs (lie g E w9
Obey 8l &jg—o 3 Vil 2l g jo wnl )
B R R RS BN ST TR
g5 onl ookl plin o) oo Ja5 4y 5 Jetme jlmns
&) SrS 0jg el 2l ragh aiile (i anl



Ty ooy 05 ped S9le P (U (S35 S 55 gl 593 jLu- e Bgdle il ailolw b oy i

aald diges 10 7,8 cpl xaw ad) ol 5 (P< /- 0)
Sl b &ged )3 )8 ad) lie (eSSl 1eS
398 B9l b o iz iy gams 85 S aes
Oliee it B e o 5l am g0 5 osalii s glis |
sl Ob S cwif @ plge ) g (e g
3l b (E w980l b oads aisy) o J 7S e
(b | 398,y wals (6 o(ppgD) o J 58 0e50
odalive (gD als b 3150 5 (F g5 09h) aali (b
o,5
(Torkamani et al., LKoo 5 gla S5 Jipgh ;o
SIS 5 @ s S35 e ol 98 0Ly 2015)
S by (S5 0 Elad oy, LDl uplow LsTY
9 U pb—lsTY Ln
Slallls 5 el o ssalive uslidpto! usleaslszSy

asile 5 (Farahmand et al., 2015) ), Kan 5 oo 3

55 00 a3 (sladigel 4

G e Sl ol 0 SIS ah Sl ey
st g JB Ole 4 vl slapl 4 Con s g p pogen
ol iagh 50 az g BB g Sgpiee LSS sl 039 yheS
Sl ladiged (olad ;o )8 porluie 08 ) Gliee 08
JAS ez W8l sladiged 4y G o0l JSUS eSS
Ol [y @B oy blie jo (Sl Sl iagy oo
o adgi 51 B UPH oS G ol lee ST ds
Sl slags 5L b gs oud wlgi slacdplie Koo g I
Ndagano et al., 2011; Cortés-Zavaleta ) couils Sy
Cogb, ol b0y, e laml a0l L (et al., 2014
3 8 porhue o Lol sl (Aalil 55 B wd ) Gl

Glaises 5laals b o gt | 558 Lurysl o ol

va

(P2 1+0) o cne M| ol a8 Canl 00l J 5 peass
3 E g 0yg) L oo diSty Aiged 90 pd Ceans
00— JyuS a3 ol U & bgrye ST o i
99 Oy Lol sl P2/ 0) Slo e S (pl as
Lgad ¢ Ld digad 9o M 5 )Lyl b oa s aisy Lgad
JAS peB8 (g9l Biged 4 Cond ( Si2 liee 4 22l
Syl (g in B e il yo ol

L ;s (Bartkiene et al., 2017) ), Se2 5 S5,
o35l dalisee SLasVan—ul o 6551 (s5l—wlas
iy e )f)'LéT S Glgxe @ Le‘ﬂ 3loslaw |y solas
Gl oy e boa b angd la b wio,S cual i
Shlo pustwlilis (wsTsSukr g g LDl uslwlsSY
5595 gpeall] gy 50 it LSS i
55 50 (Altamirano-Fortoul et al., 2012) |, Sen
r ():‘--_:-J&:-A fero Yoo ‘\”) )l_59 alises ).l\bl_?m
dliie )0 g oo ool v i Lo Ve e 5l Gl ese
Gl Geb gy (6 i Jd2 gl)ls K00 Bigad g0 Ly
o8 L« (Nicolas et al., 2017) o, K o2 ¢ wYeSs
Ol Jomaze jo 5 jLid )5 st 60 55 (l5ee
Db OU S JES Gl el 5wk oo
T8 b dxwgi (4l

Slodisei (59; szl gl [ o dans 55 (50

Ol YU jo (6 I8 a5 55, can 5l o )b el
A 50 50 Wed (o0 odaliie A job sl . | oals ols
Ay Ol 0y e (g9l panS U 0 Sy wul S

Gl IS a4y ol uslipe w2 B



e SV el 6551 laie 4 (e Y gt/
Obii 3s3 Sl 55 g Sl @ e 5 e
3 eI Y e | s e Slas > B s Tl
Sl 55 g g 80D S5 eSS gl puS 0L
Vo sl slapl sla Sy oy p il 2 ogdle i
oa2als S5l (Sl i poge 80D J S eSS 2oy
oled 3l ol OB IS Ay B e
by eolaiul 0 ya0 S ail 8 A b odld aisy sladiges
b oS gp gem 00l 55 5e3S (ol Aged g
s Aagi liee (2 5%eS Sg oo aliy L
ol 2 S cla )l el opdle il |, 7,8 parl e
Sl plea ;o wald digel d Condiodl J S 5035
oads ol aals bz a) ad b o 3VL s ey
b ) G Sl BT L a5 Lol b b sl b
93 CBb ) (6 iy RS 0ab J 7S eSS (ol
0dD oS gy (e Sl ooliiw | ol | ol (el ls
Sl (S Sgte > Snlr Gdaag; 5 bl 5l (28 a5
Olye 4 Wlg oo gl (J—ol lie plpre & ob A5
alol jlooliiw |.ogs axd 5 IS aal)l5 g ool oo g,
Sy Ly o 7B 0 ool Bl 4 55 ¢ g b Ey

98 @y drde Wl oo ;oS An e o VL

don) Ol 5o Sl JieS 00 oy slaanlp e el
SlBl )z B o b, wilgh e o b gl ) caS lgs o
e Ll Jdo 4 Ylea ! cughy 5l glosgaste jo Lol aas
204 ) et eSS (> 50 0l aldgi ()8 ws dlge
309D (oo Sgamme (5575 4 ) 0l ) e onile (B 0L
B Rt LR R I S ST TR 3]
(N T 98 MU S Oliee 3,5 00lain | S g oo
Lgad glos gy il &8 ol aiile Jalge 4y 0)ls
U g Wb Sl 5 @oe Jsb Ol S (plis
B agh lade o cilE 5 S g5 3585 Bas 5
€5 9 (05— b (02,3 51) sl g S (So5905n 50
aS yob L .(Krishnamurthy et al., 2008) lié ool
—09) b oals aidy sladiges j0 7 B ol g o odaline
o0l Aty sladigel 4 Comnd (gl Sre JSE 4 i gy
& pg b iy iyl 5 ooliias] Ylazol o5 ol 2aS ol |
Ll 039 Jige o)l (pl 5o (G955 4 3
& 5 4

05 sl b Sy s | slags iSb 5l ool |
b oansSedibbrs 55T gt S olie 4 cow o oz )8
OB &S sla Sy dee 9 S9S=S J5S Bas
sl (S a8 sl 5ol aliway Coenl gurly
S Sy i)l 0 SV sbalr 0,Sles-(5,5l3
5 Sillaz Sl i cnl 50 8550 (6 et 03918
556 @ g 2 e A (SiSY Bl plulis
398 S0l g b 0gl Sy slaailels l oolin ]
2 @ s g | 5 slr sl gl 5 el

T T e vl 005 ) p sy paiS Slal



Tt g OP P et S9 pAS B (S35 S 5 glendl 39 5l 50,8009k (L dilels b ey 55U

S Sl

OB S b mlie g (55,9l S pole oRisls il jliel Joo 5l gl () jo colaiw | 5550 OUl 5 a3 51 o 5u

&l o)l
aosls JA? s)t'_é) £ G “5,01 usj.w 41.¢.> )‘ s).«A) d)b\ £ G )‘ ‘_’Lcls )9Jo a IR W) dj‘)‘ dJlis )La.w.)‘ uaya} o UKM}’

2,105 0529 Liwly ol o (gl 23lis g Wlodgad ju S ge jlicsl g Jluyl b g

&b

AACC International. 2010. Approved methods of the American association of cereal chemists. 11th Ed. The St.
Paul.

Abnous, K., Brooks, S. P., Kwan, J., Matias, F., Green-Johnson, J., Selinger, L. B., ... and Kalmokoff, M. 2009.
Diets enriched in oat bran or wheat bran temporally and differentially alter the composition of the fecal
community of rats. The Journal of Nutrition, 139(11): 2024-2031.

Altamirano-Fortoul, R., Le-Bail, A., Chevallier, S., and Rosell, C. M. 2012. Effect of the amount of steam during
baking on bread crust features and water diffusion. Journal of Food Engineering, 108(1): 128-134.

Angmo, K., Kumari, A., and Bhalla, T. C. 2016. Probiotic characterization of lactic acid bacteria isolated from
fermented foods and beverage of Ladakh. LWT-Food Science and Technology, 66: 428-435.

Arendt, E. K., Ryan, L. A,, and Dal Bello F. 2007. Impact of sourdough on the texture of bread. Food
Microbiology, 24(2): 165-174.

Bartkiene, E., Bartkevics, V., Krungleviciute, V., Pugajeva, I., Zadeike, D., and Juodeikiene, G. 2017. Lactic
acid bacteria combinations for wheat sourdough preparation and their influence on wheat bread quality
and acrylamide formation. Journal of Food Science, 82(10): 2371-2378.

Chavan, R. S., and Chavan, S. R. 2011. Sourdough technology—a traditional way for wholesome foods: a review.
Comprehensive Reviews in Food Science and Food Safety, 10(3): 169-182.

Chiavaro, E., Vittadini, E., Musci, M., Bianchi, F., and Curti, E. 2008. Shelf-life stability of artisanally and
industrially produced durum wheat sourdough bread (“Altamura bread”). LWT-Food Science and
Technology, 41(1): 58-70.

Cortés-Zavaleta, O., Lopez-Malo, A., Herndndez-Mendoza, A., and Garcia, H. S. 2014. Antifungal activity of
lactobacilli and its relationship with 3-phenyllactic acid production. International Journal of Food
Microbiology, 173: 30-35.

Crowley, P., Schober, T. J., Clarke, C. 1., and Arendt, E. K. 2002. The effect of storage time on textural and
crumb grain characteristics of sourdough wheat bread. European Food Research and Technology,
214(6): 489-496.

De Vuyst, L., and Neysens, P. 2005. The sourdough microflora: biodiversity and metabolic interactions. Trends
in Food Science & Technology, 16(1-3): 43-56.

M



Farahmand, E., Razavi, S. H., Yarmand, M. S., and Morovatpour, M. 2015. Development of Iranian rice-bran
sourdough breads: physicochemical, microbiological and sensorial characterisation during the storage
period. Quality Assurance and Safety of Crops & Foods, 7(3): 295-303.

Gerez, C. L., Torino, M. 1., Rollén, G., and de Valdez, G. F. 2009. Prevention of bread mould spoilage by using
lactic acid bacteria with antifungal properties. Food Control, 20(2): 144-148.

Gokmen, S., Erdem, N., Kocabas, A., and Yetim, H. 2021. Using a hybrid technology to produce traditional
sourdough Gelveri bread: infrared cooking assisted with traditional method. Journal of Food Science
and Technology, 58(3): 962-967.

Haard, N. F., Odunfa, S. A., Lee, C.-H., Quintero-Ramurez, R., Lorence- Quin~ ones, A., and Wacher-Radarte,
C. (1999). Fermented cereals. A global perspective. FAO Agricultural Services Bulletin, 138.

Hajinia, F., Sadeghi, A., and Sadeghi Mahoonak, A. 2021. The use of antifungal oat-sourdough lactic acid
bacteria to improve safety and technological functionalities of the supplemented wheat bread. Journal
of Food Safety, 41(1): e12873.

Hammes, W. P., and Ganzle, M. G. 1998. Sourdough breads and related products. In “Microbiology of fermented
foods” (pp. 199-216). Springer, Boston, MA.

Katina, K., Salmenkallio-Marttila, M., Partanen, R., Forssell, P., and Autio, K. 2006. Effects of sourdough and
enzymes on staling of high-fibre wheat bread. LWT-Food Science and Technology, 39(5): 479-491.

Krishnamurthy, K., Khurana, H. K., Soojin, J., Irudayaraj, J., and Demirci, A. 2008. Infrared heating in food
processing: an overview. Comprehensive reviews in Food Science and Food Safety, 7(1): 2-13.

Lancetti, R., Sciarini, L., Pérez, G. T., and Salvucci, E. 2021. Technological Performance and Selection of Lactic
Acid Bacteria Isolated from Argentinian Grains as Starters for Wheat Sourdough. Current Microbiology,
78(1): 255-264.

Liu, S. Q. 2003. Practical implications of lactate and pyruvate metabolism by lactic acid bacteria in food and
beverage fermentations. International Journal of Food Microbiology, 83(2): 115-131.

Meroth, C. B., Hammes, W. P., and Hertel, C. 2004. Characterisation of the microbiota of rice sourdoughs and
description of Lactobacillus spicheri sp. nov. Systematic and Applied Microbiology, 27(2): 151-159.

Minervini, F., De Angelis, M., Di Cagno, R., and Gobbetti, M. 2014. Ecological parameters influencing microbial
diversity and stability of traditional sourdough. International Journal of Food Microbiology, 171: 136-
146.

Ndagano, D., Lamoureux, T., Dortu, C., Vandermoten, S., and Thonart, P. 2011. Antifungal activity of 2 lactic
acid bacteria of the Weissella genus isolated from food. Journal of Food Science, 76(6): M305-M311.

Nicolas, V., Glouannec, P., Ploteau, J. P., Salagnac, P., and Jury, V. 2017. Experiment and multiphysic simulation
of dough baking by convection, infrared radiation and direct conduction. International Journal of
Thermal Science 0123s, 115: 65-78.

Olsson, E. E. M., Tragardh, A. C., and Ahrné, L. M. 2005. Effect of Near-infrared Radiation and Jet Impingement
Heat Transfer on Crust Formation of Bread. Journal of Food Science, 70(8): e484-e491.

Ozogul, F., and Hamed, 1. 2018. The importance of lactic acid bacteria for the prevention of bacterial growth and
their biogenic amines formation: A review. Critical Reviews in Food Science and Nutrition, 58(10):
1660-1670.

Papadimitriou, K., Zoumpopoulou, G., Georgalaki, M., Alexandraki, V., Kazou, M., Anastasiou, R., and
Tsakalidou, E. 2019. Sourdough bread. In “Innovations in traditional foods” (pp. 127-158). Woodhead
Publishing.

AY



Ty ooy o0 ped S9le P (U (S35 S 55 gledl 98 JLu- e Bgdle il ailolw b oy 3l

Purabdolah, H., Sadeghi, A., Ebrahimi, M., Kashaninejad, M., Tabarestani, H. S., and Mohamadzadeh, J. 2020.
Techno-functional properties of the selected antifungal predominant LAB isolated from fermented acorn
(Quercus persica). Journal of Food Measurement and Characterization, 14(3): 1754-1764.

Rastogi, N. K. 2012. Recent trends and developments in infrared heating in food processing. Critical Reviews in
Food Science and Nutrition, 52(9): 737-760.

Sadeghi, A., Ebrahimi, M., Raeisi, M., and Nematollahi, Z. 2019. Biological control of foodborne pathogens and
aflatoxins by selected probiotic LAB isolated from rice bran sourdough. Biological Control, 130: 70-79.

Shehata, M. G., Badr, A. N., El Sohaimy, S. A., Asker, D., and Awad, T. S. 2019. Characterization of antifungal
metabolites produced by novel lactic acid bacterium and their potential application as food
biopreservatives. Annals of Agricultural Sciences, 64(1): 71-78.

Therdthai, N., Zhou, W., and Adamczak, T. 2002. Optimisation of the temperature profile in bread baking.
Journal of Food Engineering, 55(1): 41-48.

Tieking, M., and Génzle, M. G. 2005. Exopolysaccharides from cereal-associated lactobacilli. Trends in Food
Science & Technology, 16(1-3): 79-84.

Torkamani, M. G., Razavi, S. H., and Gharibzahedi, S. M. T. 2015. Critical quality attributes of Iranian
‘Taftoon’breads as affected by the addition of rice bran sourdough with different lactobacilli. Quality
Assurance and Safety of Crops & Foods, 7(3): 305-311.

AY



Food Engineering Research/Viol.22/No. 75/ Winter 2023/P: 69-84 E

Journal Home page: https://fooder.areeo.ac.it’/

FOODER
AERI

Original Research

Effect of baking by infrared radiation-superheated vapor system on control
of mouldiness in the wheat bread containing rice-bran sourdough

Alireza Sadeghi*, Mahdi Pourrashidi, Aman mohammad Ziaiifar, Mohammad Ghorbani,
Zohreh Mokhtari,

* Corresponding Author: Associate professor, Department of Food Science and Technology, Gorgan University
of Agricultural Sciences and Natural Resources, Gorgan, Iran

Email: sadeghi.gau@gmail.com

Received:10 January 2022 Accepted: 4 June 2022

http://doi: 10.22092/FOODER.2024.357439.1325

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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