VeoY :l:/} AR 0,93 NEA cJ\La.fJ s\;\‘j_i\ Jl'\& 6\&.&)»)&&@

www.fsct.modares.ac.ir :aksws colu

‘;i'.h}}’_‘;ol& Il

Pl b e b odd g 06 80k 5 e BL s S5y 2L5
O jaey S8 o las sl
PR 5y e S (S o i e T B3l Lo e oy b Lo e

Lugﬁwbcuisz))LLSr}lﬁaK.b‘bc&‘J;@WaMbsL;‘J;CglméL;.».L@.AJr}k@b}ﬁsdu&alfé))uwjd&)‘ww)sw}i&b\
R

DRl BSOS ks mle 5 (5558 o le Kisls o ke oo Il (e mlio wtigs 5 ke 05 S LY
Ol pl ey pdm S 5 gy Cu 3 oKl Ol e a&b)}; A@LS REEWPY Ujf_)L:i.'vb Y
U‘Ji‘ nug; nugﬁﬁécu‘;é)))lﬁ:s rjl.& al{.ﬁl}l: “}__»U& GL..A AM\: AL;\.,\:« GL«; f‘)]’j>‘j‘ w.L.@,a aj; sl 8

Z

Q\J.ilLQK;LQ@J?NCU)LS)JJLLSrﬁeK@‘Js&‘dpduh&l;cdl&éuyxyj(:}J&e}ﬁudl&ﬂf&)}uwjdﬁadﬁub0

oS> Jle Sl

G S5 20 Blod 4 Jhans SLS T ojlas o jor 4 Sl ol J 38 s Sl ealizud
Sl Sibe i 5 st dalal s Sl e S5 el 55 el Coenl Sl ¢x§ oL &S
S e 53 ST S Ol s w0 ol e LI S dewsl (6,50 (0l jae 5 S8 o las

Pllie gla gt

T O ) - . . VESYIV/YY il s
‘C,ﬁl.gj]m)'ld,@_,.?(.l;S‘_;Lagb‘_;La‘;}ijou;)lfnu;.w\;)_,,au;f”ﬁ,&-a.u
, I ) VESYANY 1l st

Ob sl p s S 55 et LI SSY wlux Ol e 4 Levilactobacillus brevis Lt

BL b S5 S 6 58 e S lSeslas 5 580 8L sl il B et L puS s ols
LAMMJNL:
oolze 5 old s Gl gl 28 O ¢ Lol ol bl o oosls 50581 Aspergillus niger
shas 5 edd e Al (g 0L Jolm il bl 5 sls 51531 Asperg g o
_ f & . cdl_},wj;fﬂ.lfa)w
Skl s
Ly 3l Camilas B i T L Se 63m5 ppmimad 2315 OLES Lkl 50d s 4y #
Z .z . . . .. . ofl B w ‘@)EMJS‘
&HS@)LA‘«}&L&)" oslazul &‘vﬁﬂlﬁ.)ybbubwﬁLwMWb U‘DL':'E)LQ :
Ll a2 8 e anei G218 53 (5345 a5 05 06 03N 5o (o6 & Ol ok b
u;.aLS 2 (P <+/v0) 6)‘3&.« J.i..l < ol J.:a.>=.: UZLA E) Qlfdp) s_grls G)LAO )\ rl}: oslaie! 10.22034/FSCT.21.148.141.
ol J 1S e ol (65 Shas— (g9l glac b 6 a5 L sy Jae G)Buzh.ﬂv\..:) s
ol ‘}fs«v.‘

9 el B 2y S0 W 4 Ol s cm ey S8 el gl e B e sadeghi.gau@gmail.com

.J}oj salaiul &lj.»la GLJ

141


http://www.fsct.modares.ac.ir/

A5 ol sl a5 el SOIL1 0o 5 IS L 4l
DS 5 Slp b mie Olge 4 0T 51 015 r 350
Sy pherdad Oldlas sl eslaal Jbdcas;
03,5 Azl Olyae s SIS 55 1 byl 55T 5 Lo 55006
dr 31 05 S8 il s ol A
5l A ] s 2SS Ol g 4 O 2B
gl e g L[] col sl OU w4 50 095 5L Ao
Sl Sl g Olde s SIS 1 Ol e s S5

el oalitul 55 olde sl ge QS ULS G as
P JolS 2T (sla b 5 st o J 55 a5 36 058U
M o gew 351 VYT s g2 3TNV ] byl 5T V0]
G5 et A S i sl D811 S 55T 5 DY
5 AS G Shs e Sda L ST S e o
el 42 8 13 s 50 OG5y (S55KS J S
Sy Sl esliial oz 53 laash Gromes
0L sl 3 53 AL Glasslae 5 ol ess Slig
Gonzélez-Montemayor (Jls Ol s 4 .Sl sls 55158
slasyl oo Sae 5 gludss ol (2021) O Kas
S S5 2 6] AL imen 5508 5 e Lo 055
Q‘J@)}; ol sl 13 anflles 3,40 1, S e QU
Sy (a.);.fj Sl 3,1 b e &S s 5a Sl
330 M8 U A5 06 (Suxd ol s e S
IV 0T o grasen qomm 08 0L 4 568 04 $LSI L Ll
03538 30 55 (2017) Ol s sCoda [Vo] sl rals
5 on o phS 0L @ SBL T b5 e 5 YL s
S p S 0L 4 3Ly 5 5 et 035381 48 i yod 20158
S5 S0l Sl e Jhal B sl SBL 2T 0558
G gas o gatus o Lol 3 S ald 4 5e0 b alis o
S8 0 s hged 53 4 ML e gl
Sl 5 dald lad o ol medle s RS (5,13 e
e Sl e 3 Spli ol SBL s
Lzsl (P> v/00) (gols gme slis SuCL o guases

ep s 5 (2018) L, Ka 5 Nionelli coxas V1]

142

dodoo—)

Ol oslizal 3550 olde (glaos sl 5 e 3 S 0L
ol s ml S s sl ol B 4 S ey
Ob sy (rl 5l 5 o 2 gmimen (28 Slaea 55 51 ok
Sl g0 Wy S35 el 5 wdid 53 bl 2D
@b e ol gls Jlo s V]S s Ll Ol b 5
G Ol 4 oS 06 &gV g0 2 3 Sl 5 eslinad o
Shedd A OU 15 col ol sbwl (g3l 28 S,
S o del Sadesl 5l = 5 230 @S O an NS
Sl 5 pkS 3,1 bl 5l eslizad cplplo AL
LSS Gl Grmer 5 GBS S NS
b 3L IYT des s 1 Ll 56 lses sl 3 b
CeblB 2alS 5 o5 S A Chmal e S 03533
e ) Sl by gl W3S e p S 5T ol 50
e b ol (1 5 O bilsa) (5 e
Sl S5 5 el b a5 00 Sl Aol B (5 e
Lisy o 5 g 5 O wab 5 oo e 5 06 3L et
Lo OlS 5 5l o Ll e e ol g egdle Y]
Lo goeliS e 5 Sd Al Ll gladas
b SIS e 58 ene QLS Sl esliad [1] A8y S
BT IR N U S P PRCIECIN NP P
OLLS Llolas 5 b 55 s oS 5 10 0] das
5 S S s Sl b 55 IS e Jlane

AL 25U Y pame (55513
5 vigna radiata L) 3le oo n Sl 31 LSS
5 S YO LY lls a5 ool (Fabaceae o4l
(VT e asle (50 il sladend 51 35 slis
e 3 e e 51 0B g el e ) e S
Fhate g 5ml e IS oS G 5 Olyae s [V AEL
Olye a0 S IS &5 [v] ol Iridaceae o3l 5l 4
S bl A5 (ools polie jo o b Jsame

55 Olies S8 oS bl 5l g o s, 55 odls

1-Mesquite



VoY :‘:J?'- AR 69 NEA d‘)l—o...\:

Ol 2l b 5 o le alows

st opl s eslitad 3 ge (o)) r,\fsjw.,\;
4 3l e 13 S 4y OldS Oleud gl 3T S8 5
asby Jold Lol gla Sns (il )T 5 eS8 5
s~ (AACC 08-01) z.sl= (AACC 44-16)
Olda s S 5 (AACC 46-12) .55, (AACC 30-10)
ol 2 O = Gl 4 o + S+ Sasby)
Sl sl oS T D01 38 eend Oke sla i,
TYEN 5 AY/E Gols o 5 s S ol o3 eslil 5 5
\VARPCHINSSAR VA BIRT 70 JRUCOR{ /A VL AR SR
g ol Shda s S TV S VVA 5 o T
S5l Sl G e Olies S elas
Gl sl azpa Vo) sl g T 5 Ol jie s SIS 03
ke [Yr] 0l OGlo Culg 5o s ag cole V31
Merck, ) MRS Agar MRS Broth Jsls 3 ,2e 25
g e bl sl B me sl Ll 5 (Germany
A2 S

3 Sl (pimes dolal e Y-V
AL SV a5 S bl

I S e e
sl YE (b ove (] 4 et Ead) e a3k L
plosl 5y 238 s 518 Sl e YV e
s A g e 5l e (p00 Sla3, adS
s sk 4 e 3 S ag e SIS 235 s
el 5l e SV sl lags SL el a8 ) S o
5 W s Sbosesl 5l ag hr ciS
laalir asl b ke o 35 08 3l
Gl &L DNA e i3S aslisel b S
Bioneer) ¢ bw s 3l oeslal Lol SsY
5 s S ¢! A=l (South Korea AccuPrep K-3032
e 3 2S5 R1543 5F44 gla ol 61,3 PCR L s

(Bioneer, South Korea) L JIs PCR Ve

(SeSYwlas plabs sk 4 waelsl sl

3- Dough yield

143

U ag Gl oAl oS5 Olpe ) S5l oolae
DS e O Rkass disls Dl edlil syse 5 et
Ghls S5l oyl gl Sla i et oS s S 5158
4 St SMSI ST Sl 5 S olS s
obas 05k bl alis Ll b 53 o« sy ola b5 s
oobas Gl Sla s e nl pesdle Al 5 S
5ol = ba JalS b 4 s,V 26 as, WS
wsed boanalie 5o 1) 0L SBL i 5 o s oo
4 30 (2018) OL,Kan 5 Debonne [YV] sls 5 5 dals
bl ol (B e OB (2 )BAS b e
Szl o AR s s il
Lz=ls o Penicillium paneum 5 Aspergillus niger
e 5 et ) eslinal 45 sl s S O K,
Ll i 0U i sl S5y Jialsl 5 2o g 8wl o
Ll 03 sl il a5 Ll B S S
=0 3> el Bl e Ll 5l &= LJA&:J”LG).T
sdalie ls Cud bl 4 1, OF Olgn &5 s 55 la

DA] L&
2 ladllae O5SE 4 S S s b s bl
S A olae sl Al et Sl eslinal o s
Sua 1 el 48 S5 O g 0 S 0L (55515 L3 Ol ke
Ob A5 5B wgr OV se B (e (Slasly )
S S 5s s 3 (S5m slaias sl BU)T L s

b g, 9 3l g-Y

T sl S5 5 adsl 310 Y-

oslanal b e H3L 51 odd (g5l = Sle (sladils Tl
Gl sk a4y Ssteds NI/V0 il &y IS pes )
el ki T L b (S e 2y IS e
Kz (Binder, Germany) ol 05,3 5 ol osls i
Ol oas 3l eslizal b ile ladils a3 S

2313 538 00 i L SISl 5 s 550 4 (BEST, Iran)

2- Clean label



OLen 5 650 2o Lo de

oKiws 31 el L 0L e 8L du;}i) S
VES p‘ﬂ &9, «(Stable Microsystem, UK) el
bl S (5, Seslhl adsl Cales 53 (S 08 700 sl
Q}A)T B oslail )58 L9y S f; 0 @JJ;
S5 SO i [R5 s -0

ol s s ol s bl cger
s Imaged i35 e 5 ) eslinal b o Sl slas
“ &J}) bl CM QL)::J}) U’l\ BERRS % oslaal 1.52v
JRl Ol Sl patls Olpe a5 A5l (S
Y0 s S dculoes Lol gal

6\AQU ch.w BL GJG Jwﬁ) bl}:é d\i})' Y-1
S5

A. niger PTCC =36 sl 51 2ds S 0 55k (s
‘_SJPLS &M...:‘J (.;j) Bx (f:JL;.:A )J ‘)‘)M‘ \'—\) 5012
6)1.1574;\»;;1;63@ =370 oz 53 5 59,V Sl
03 Mg slaol s G)G Aoy Ol e cb_dlﬂ Ls S
DA bl s dliss Dose a4 dald el b oaslis
Mles g

S5 SLOL o Dl g o 2 Y-V
sl DLl b s S5 0L e Do
cubls ‘(..’.b ‘Jk:« Lgl.a‘;}u 4 bl Loy oeds
[ gﬁ)gf-kbv\{&a,y«{d\«h&@
Ll S35 el dsb 53 s Al L5 (0
Wyns o 03l 3 G 5583 Ui Gl AS
LIV das pinecs Ol L1y 55 Olas

2 @bl LT A-Y

)40 SPSS-version 26 )‘Jﬁ‘vj )‘ saleil L: B )‘)gj dw

b 5o b eSbe anslin 5 23 5 513 (bl Lo 5 a5

5 -National center for biotechnology information

144

‘Blast s, 5l eslizal b b 155 51 s PCR &Y yones
&5 0a 'NCBI _sledb el.<.lb 3 s se slaesls L
[M]Lws S

OeaV3 el (b e okd J S e ¥
Ol 4 5 4

3 oA 3l bl Sl e el J RS e ol
o Lelan 00 ozt o33l L 0l ie 5 S S o jlae/ O
e 3 S eslizal VoM CFUMG come L S
e YV ogles 5o cele Y Gl 4 S0 bl
o O Vsn b e Gl ITT 3 S e ol S 5l
S 55 Oliss S8 o jlas g5l 25 e 0L
53 (1Y0 500 O 0) Olie; S8 ojlas 5l Jslan
e 23S Ol ealizal 550 le 33 et O g0 0
e el el b aslie 55 g 5 slall IS 5 00
oS 3,1 (1 o dor) ST b s (55l als 06 s
Saccharomyces (s l> Jlad i asea 51 G55 Y
Ao 5 54 55 et BB e ol s Cerevisiae
Yoot sl Sl as s T gles 3 O e Css
Vor Slakad as 055 el Sl ey 2l s 5 akds
WLl e a3 A Dde 4 wlie sl 53 6 S
53 S ol am i YV 20 los 3 G5 st s
a (Feller, Germany) S oSl 5 55 423510 ol
SV s AT Gl e 0L s [YY] Al
Cow e 3 03958 Al 4 s0d lie et 0 (55 e
sk m s S sl el G L 0L Ll
a3 o ile 5 Ol pie s S S e jlas e Sl o)
Ao M) Ele 5l 08 a0l 5 (C) oS 0L Juls
e 3 (B) Oliss SIS olas (FM) s s
(FM+E) 0l jie 3 S 0S8 o jlas 5ol ass il b glss
Ll g

S5 Ol L b S b5l Y
YooY cubio b S8 et Soladad lal ) slae s

e 4y o AAS e U ia S e Sl e e

4- Basic local alignment search tool



VoY :‘:J?'- AR 69 NEA d‘)l—o...\:

Ol 2l b 5 o le alows

Lactobacillus fermentum (sla s =SU ol S Sl a3
ald= Olge 4 L. brevis sLactobacillus plantarum
W) Les Lials Las J s s plubs e SesY
ﬁ@u;pp‘ﬁjsw;\nu;.ﬂlj(;l;duu@ﬁY\‘ L
[YA] w5 S Gl LI g § oo I L. brevis (Yo
%SJJ.:»?'— ebjl..o e LSL"J o 3l L BE J‘“J’o
e o BT R
e (LS il ax 55 Y0) ol e sles 108 s
e sy el gesly als 1y sV il glag st
Sl SL cand s o sdle [Y4] 53 8 o ba jases O
033L L5l Sl 50 B35 et 5 jeske 4 SV
AL i et o33l a8 S o5k w0, e 15 e
s o e L jases 4 o SSY dud (slags S
Seslinad b Ygame o5 st SO ax S b Sl Y]
Slks (F o bl ssd e sSale 4yl o g5 Olar
3,1 (gdas OS5 Glge (O Lad o poss wSle)
CiS oy G ol 5l F o s ,U)\Jlfda ﬂlj
SIS I T ISP N P P
D] das 13 56 cou

1

1500 bp
R

plonil P <r/v0 (6l gme o 55 STl Osesl 5 eslaxad
SIB e Oh eslaal b baglased ey ames LAS
.2 S &, 50 Microsoft Office Excel 2019

I @Lﬁ -y

A SN el 5L plelid 5 gilulas Y-
A SV el SIS e Sla ) e
SYOK e £ 5 680 Sl i oS sl oL
S Vo G Iy 55 sy IS8 gl 5 i
2 e SasY wliar o 85 e oKl Sl 5L
3550 (V JSE)PCR Y games 55585 201 J5 i ol
SV pame b5 el romes (235 S1E A0
o3l UNCBI _Sledbl oL 55 3 4 5o (slassls LPCR
Levilactobacillus  ,L.ls 4 =< BLASTN 4, Sl
s SN i Olse 4 (wlis 74V L) brevis
SeSY saalis allas 4 (2016) O Kan 5 Harth
Lol Cod s e 35 w0 e
o33 b mess 5 bl b sty s o sline

\ 6LA>JJJ|);»L5J:§4€LA)'))\~j\m)i“ﬁ.«;'-

Figure 1 Gel electrophoresis of the PCR products to confirm the amplification of a 1500 bp target sequence of
the predominant LAB isolated from mung bean sourdough. Line 1: DNA extracted from the predominant LAB
isolate, Line 2: positive control containing DNA of the collection strain, Line 3: negative control, Line 4: 100 bp
DNA Ladder.
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Table 1 Formulation of the produced breads including wheat bread (C) and wheat breads containing mung bean
(M), fermented mung bean (FM), saffron petal extract (E), combination of fermented mung bean and saffron petal

extract (FM+E).
Formulation C M FM FSM+E

wheat flour (g) 151 141 141 141

mung bean flour (g) 10 10 10

water (mL) 94 94 94 54

saffron extract (mL) - 40 - - 40

baker's yeast (g) 5 5 5 5 5
loaf weight (g) 250 250 250 250
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Table 2 Textural characteristics of the produced breads including wheat bread (C) and wheat breads containing
mung bean (M), fermented mung bean (FM), saffron petal extract (E), combination of fermented mung bean and

saffron petal extract (FM+ E).

Different letters in each column indicate significant difference at P<0.05.

Sample C E M FM FM+E
Hardness (N) 13.08 £ 0.72¢ 14.86 +0.88° 18.12 £ 0.08% 11.63 +0.56% 10.21+ 0.42¢
Porosity (%) 14.86 + 0. 40° 13.53 £ 0.15° 11.86 + 0.40¢ 15.40 + 0.43° 16.16 £ 0.252

Resilience 0.3 +0.00? 0.24 £0.072 0.24 £ 0.072 0.30 £ 0.03? 0.34 £0.042
Gumminess 895.31+39.95>  914.01 £10.21° 111516 +73.522 790.17 £87.93°  711.58 + 18.4°
Springiness 0.93 +£0.022 0.90 +£0.012 0.89 +0.052 0.91 +£0.042 0.93+0.01?

Cohesiveness 0.67 +0.012 0.60 + 0.03? 0.60 +0.042 0.66 + 0.042 0.68 +0.01?
Crumb pH 6.18 £ 0.022 6.15 + 0.00? 6.19 +£0.012 5.60 +0.02° 5.49 +0.02¢
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Figure 2 Mold free shelf life and percentage of inhibition from surface growth of the indicator fungus on the
produced breads. The different lowercase and uppercase letters indicate significant difference at P<0.05 among
the produced samples in terms of mold free shelf life and percentage of inhibition, respectively.
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Figure 3 Sensory characteristics of the produced breads. Different letters in each characteristic indicate significant

difference at P<0.05 among the produced samples.

oS 0L sl s S5l s Olpe 4 e SSY
Gl ras s nl i bl 238 15 eslinad 5 e
ol gne 6 Olias s S S o)las 5 s Sl eslinal
sy ACNIger £ Al 5 S8l il als s (P<i/v0)
@ sl opl 31K Sl eslizad 5 Aals & ged b avolis
oslas sl il 5 mest (bl opl il LS
2 b o S Ulse 4 Ll Olges SIS
o b 5 3,8 1 el 3550 0S8 06 0 geY 5 b
Sl o8 Ol 4 0T 3 Shee 5 ol sla Shs

Jw.:b ails rJJA

gl =

[1] Silow, C., Axel, C., Zannini, E., & Arendt, E.
K. (2016). Current status of salt reduction in
bread and bakery products—a review. Journal
of Cereal Science, 72, 135-145.

[2] Boukid, F., Zannini, E., Carini, E., &
Vittadini, E. (2019). Pulses for bread
fortification: A necessity or a choice?. Trends
in Food Science & Technology, 88, 416-428.

[3] Gobbetti, M., De Angelis, M., Corsetti, A.,
& Di Cagno, R. (2005). Biochemistry and
physiology of sourdough lactic acid
bacteria. Trends in Food Science &
Technology, 16(1-3), 57-69.

149

S S oms —t

O 8l 5L 2050 6551 5 Dlden S 0 S 0L ki s
fuel adesl 31 F o L Ll AS e el |y Ol
Sl Sleslanad 1 el Jd cas s Sl 5 o9 2
Lied (55,0 wul Sladed 5 lagpalns 51 Li oS
S g 6‘f&\j&ﬁj@uuge)w jjb)‘ ./\.)ILSA
03 3,8 o5 eslinal 3540 OU (8L Ol S
g}.)g a)La.C« é}b— JLLA J:’JJJ.?"} )\ ﬂ\} u,i.h}}g
2SS JES 5 eS8 0L sl skt & Ol jde
e sV sl 680 sl 5l ey A eslanal ol
4__34\.19- LQ‘JLC) ij»lg GJLA.O 6}L>- &Lﬂ k.)':’J:J?A} )‘
[4] Venkidasamy, B., Selvaraj, D., Nile, A. S.,
Ramalingam, S., Kai, G., & Nile, S. H.

(2019). Indian pulses: A review on
nutritional, functional and biochemical

properties with future perspectives. Trends in
Food Science & Technology, 88, 228-242.

[5] Goiii, P, Lopez, P., Sanchez, C., Gémez-Lus,
R., Becerril, R., & Nerin, C. (2009).
Antimicrobial activity in the vapour phase of
a combination of cinnamon and clove
essential oils. Food chemistry, 116(4), 982-
989.



OLen 5 650 2o Lo de

[6] Mubarak, A. E. (2005). Nutritional
composition and antinutritional factors of
mung bean seeds (Phaseolus aureus) as
affected by some home traditional
processes. Food chemistry, 89(4), 489-495.

[7] Cardone, L., Castronuovo, D., Perniola, M.,
Cicco, N., & Candido, V. (2020). Saffron
(Crocus sativus L.), the king of spices: An
overview. Scientia Horticulturae, 272,
109560.

[8] Zeka, K., Ruparelia, K. C., Continenza, M.
A., Stagos, D., Veglio, F., & Arroo, R. R.
(2015). Petals of Crocus sativus L. as a
potential source of the antioxidants crocin
and kaempferol. Fitoterapia, 107, 128-134.

[9] Hosseini, A., Razaviy, B. M., &
Hosseinzadeh, H. (2018). Saffron (Crocus
sativus) petal as a new pharmacological
target: A review. Iranian journal of basic
medical sciences, 21(11), 1091.

[10] Sadeghi, A., Ebrahimi, M., Mortazavi, S. A.,
& Abedfar, A. (2019). Application of the
selected antifungal LAB isolate as a
protective starter culture in pan whole-wheat
sourdough bread. Food Control, 95, 298-
307.

[11] Purabdolah, H., Sadeghi, A., Ebrahimi, M.,
Kashaninejad, M., Shahiri Tabarestani, H., &
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, 1754-1764.

[12]Hajinia, F., Sadeghi, A., & 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.

[13] Ebrahimi, M., Noori, S. M. A., Sadeghi, A.,
emir Coban, O., Zanganeh, J., Ghodsmofidi,
S. M, ... & Raeisi, M. (2022). Application of
cereal-bran  sourdoughs to  enhance
technological functionality of white wheat
bread  supplemented  with  pumpkin
(Cucurbita pepo) puree. LWT, 158, 113079.

[14]Rouhi, E., Sadeghi, A., Jafari, S. M.,
Abdolhoseini, M., & Assadpour, E. (2023).
Effect of the controlled fermented quinoa
containing protective starter culture on

150

technological characteristics of wheat bread
supplemented with red lentil. Journal of
Food Science and Technology, 60, 2193-
2203.

[15] Gonzalez-Montemayor, A. M., Solanilla-
Duque, J. F., Flores-Gallegos, A. C., Lopez-
Badillo, C. M., Ascacio-Valdés, J. A., &
Rodriguez-Herrera, R. (2021). Green bean,
pea and mesquite whole pod flours
nutritional and functional properties and
their effect on sourdough
bread. Foods, 10(9), 2227.

[16]Coda, R., Varis, J., Verni, M., Rizzello, C. G.,
& Katina, K. (2017). Improvement of the
protein quality of wheat bread through faba
bean sourdough addition. LWT-Food Science
and Technology, 82, 296-302.

[17] Nionelli, L., Pontonio, E., Gobbetti, M., &
Rizzello, C. G. (2018). Use of hop extract as
antifungal ingredient for bread making and
selection of autochthonous resistant starters
for sourdough fermentation. International
Jjournal of food microbiology, 266, 173-182.

[18] Debonne, E., Van Bockstacele, F., De Leyn, I.,
Devlieghere, F., & Eeckhout, M. (2018).
Validation of in-vitro antifungal activity of
thyme essential oil on Aspergillus niger and
Penicillium paneum through application in
par-baked wheat and sourdough
bread. Lwt, 87, 368-378.

[19JAACC International. (2010). Approved
methods of the American association of
cereal chemists. 11th Ed. The St. Paul.

[20] Irakli, M., Mygdalia, A., Chatzopoulou, P.,
& Katsantonis, D. (2019). Impact of the
combination of sourdough fermentation and
hop extract addition on baking properties,
antioxidant  capacity and  phenolics
bioaccessibility of rice bran-enhanced
bread. Food chemistry, 285, 231-239.

[21] Abnous, K., Brooks, S. P., Kwan, J., Matias,
F., Green-Johnson, J., Selinger, L. B, ... &
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.

[22] Katina, K., Juvonen, R., Laitila, A., Flander,
L., Nordlund, E., Kariluoto, S., .. &
Poutanen, K. (2012). Fermented wheat bran



VoY :‘:J;'- AR 69 NEA d‘)Lo...::J

Ol gl o 5 pske aloe

as a functional ingredient in baking. Cereal
chemistry, 89(2), 126-134.

[23] Meignen, B., Onno, B., Gélinas, P., Infantes,
M., Guilois, S., & Cahagnier, B. (2001).
Optimization of sourdough fermentation
with Lactobacillus brevis and baker's
yeast. Food microbiology, 18(3), 239-245.

[24] Rizzello, C. G., Nionelli, L., Coda, R., Di
Cagno, R., & Gobbetti, M. (2010). Use of
sourdough fermented wheat germ for
enhancing the nutritional, texture and
sensory characteristics of the white

bread. Furopean  Food Research and
Technology, 230, 645-654.

[25] Turabi, E., Sumnu, G., & Sahin, S. (2010).
Quantitative analysis of macro and micro-
structure of gluten-free rice cakes containing
different types of gums baked in different
ovens. Food hydrocolloids, 24(8), 755-762.

[26] Gerez, C. L., Torino, M. 1., Rollan, G., & de
Valdez, G. F. (2009). Prevention of bread
mould spoilage by using lactic acid bacteria
with antifungal properties. Food
control, 20(2), 144-148.

[27]Katina, K., Heinido, R. L., Autio, K., &
Poutanen, K. (2006). Optimization of
sourdough process for improved sensory
profile and texture of wheat bread. LWT-
Food Science and Technology, 39(10), 1189-
1202.

[28] Harth, H., Van Kerrebroeck, S., & De Vuyst,
L. (2016). Community dynamics and
metabolite target analysis of spontaneous,
backslopped barley sourdough fermentations
under laboratory and bakery
conditions. International Journal of Food
Microbiology, 228, 22-32.

[29][Y%] Haggman, M., & Salovaara, H. (2008).
Microbial re-inoculation reveals differences
in the leavening power of sourdough yeast
strains. LWT-Food Science and
Technology, 41(1), 148-154.

[30] Minervini, F., De Angelis, M., Di Cagno, R.,
& Gobbetti, M. (2014). Ecological
parameters influencing microbial diversity
and stability of traditional
sourdough. International journal of food
microbiology, 171, 136-146.

[31] Vogelmann, S. A., Seitter, M., Singer, U.,
Brandt, M. J., & Hertel, C. (2009).

151

Adaptability of lactic acid bacteria and
yeasts to sourdoughs prepared from cereals,
pseudocereals and cassava and use of
competitive strains as starters. International
journal of food microbiology, 130(3), 205-
212.

[32] Bojnanska, T., Francakova, H., Liskova, M.,
& Tokar, M. (2012). Legumes-The
alternative raw materials for bread
production. The Journal of Microbiology,
Biotechnology and Food Sciences, 1, 876.

[33]Giménez, M. A., Drago, S. R., De Greef, D.,
Gonzalez, R. J., Lobo, M. O., & Samman, N.
C. (2012). Rheological, functional and
nutritional properties of wheat/broad bean
(Vicia faba) flour blends for pasta
formulation. Food chemistry, 134(1), 200-
206.

[34]Perri, G., Coda, R., Rizzello, C. G., Celano,
G., Ampollini, M., Gobbetti, M., ... &
Calasso, M. (2021). Sourdough fermentation
of whole and sprouted lentil flours: In situ
formation of dextran and effects on the
nutritional, texture and sensory
characteristics of white bread. Food
Chemistry, 355, 129638.

[35]Clarke, C. 1., Schober, T. J., Dockery, P.,
O'Sullivan, K., & Arendt, E. K. (2004).
Wheat sourdough fermentation: effects of
time and acidification on fundamental

rheological properties. Cereal
chemistry, 81(3), 409-417.

[36] Schober, T. J., Dockery, P., & Arendt, E. K.
(2003). Model studies for wheat sourdough
systems using gluten, lactate buffer and

sodium chloride. Furopean Food Research
and Technology, 217, 235-243.

[37][YV] Thiele, C., Ganzle, M. G., & Vogel, R.
F. (2002). Contribution of sourdough
lactobacilli, yeast, and cereal enzymes to the
generation of amino acids in dough relevant
for bread flavor. Cereal chemistry, 79(1), 45-
51.

[38] Algboory, H. L., Kadum, H., & Muhialdin,
B. J. (2021). Shelf-life assessment of bread
containing Cyperus rotundus rhizome
aqueous  extract with  antimicrobial
compounds identified by 1H-
NMR. LWT, 140, 110823.

[39] Quattrini, M., Liang, N., Fortina, M. G.,
Xiang, S., Curtis, J. M., & Génzle, M.



OLen 5 650 2o Lo de

(2019). Exploiting synergies of sourdough
and antifungal organic acids to delay fungal
spoilage of bread. International journal of
food microbiology, 302, 8-14.

[40] Avila Sosa Sanchez, R., Portillo-Ruiz, M.
C., Viramontes-Ramos, S., Muifloz-
Castellanos, L. N., & Nevarez-Moorillon, G.
V. (2015). Effect of M exican Oregano (L
ippia berlandieri S chauer) Essential Oil
Fractions on the Growth of A spergillus spp.
in a Bread Model System. Journal of Food
Processing and Preservation, 39(6), 776-
783.

[41]Salim-ur-Rehman, S. H., Nawaz, H., Ahmad,
M. M., Murtaza, M. A., & Rizvi, A. J. (2007).
Inhibitory effect of citrus peel essential oils
on the microbial growth of bread. Pakistan
Journal of Nutrition, 6(6), 558-561.

[42] Aryashad, M., Sadeghi, A., Nouri, M.,
Ebrahimi, M., Kashaninejad, M., & Aalami,
M. (2023). Use of fermented sprouted mung
bean (Vigna radiata) containing protective
starter culture LAB to produce clean-label
fortified wheat bread. International Journal
of Food Science & Technology, 58(6), 3310-
3320.

[43] Paterson, A., & Piggott, J. R. (2006). Flavour
in sourdough breads: a review. Trends in
Food Science & Technology, 17(10), 557-
566.

[44]Sadeghi, A., Ebrahimi, M., Hajinia, F.,
Kharazmi, M. S., & Jafari, S. M. (2023).
FoodOmics as a promising strategy to study
the effects of sourdough on human health
and nutrition, as well as product quality and
safety; back to the future. Trends in Food
Science & Technology, 136, 24-47.

152



JEST No. 148, Vol. 21, June 2024

ABSTRACT

.

L]

. ™, Homepage:www.fsct.modares.ir
o, -

Journal of Food Science and Technology (Iran)

Scientific Research

Evaluation of textural, sensorial and shelf-life characteristics of bread produced with
mung bean sourdough and saffron petal extract

Alireza Ziaee rizit, Alireza Sadeghi?, Hassan Feizi®, Seid Mahdi Jafari*, Hossein Purabdolah®

1- M.Sc. of Food Biotechnology, Department of Food Science and Technology, Gorgan University of

Agricultural Sciences and Natural Resources, Gorgan, Iran

2- Associate Prof. Department of Food Science and Technology, Gorgan University of Agricultural

Sciences and Natural Resources, Gorgan, Iran

3- Associate Prof. Department of Plant Production, University of Torbat

Heydarieh, Torbat Heydarieh, Iran, Researcher of Saffron Institute

4-  Prof. Department of Food Materials and Process Design Engineering, Gorgan University of

Agricultural Sciences and Natural Resources, Gorgan, Iran

5-  Ph.D. Candidate, Department of Food Science and Technology, Gorgan University of Agricultural

Sciences and Natural Resources, Gorgan, Iran

ARTICLE INFO

ABSTRACT

Article History:
Received:2023/10/19
Accepted: 2023/12/12

Keywords:

Fermented mung bean,
Saffron petal extract,
Starter culture,
Antifungal effect,
Bread shelf-life

10.22034/FSCT.21.148.141.

*Corresponding Author E-Mail:
sadeghi.gau@gmail.com

The use of controlled fermented legumes along with the aqueous extract of
aromatic plants is important in terms of improving the quality characteristics of
wheat bread. In the present study, after spontaneous fermentation of mung bean
sourdough containing saffron petal extract, the predominant lactic acid bacteria
(LAB) isolate was used as a starter culture in controlled fermented sourdough,
and then the characteristics of the produced wheat breads in terms of texture,
surface expansion of fungi and overall acceptability were investigated.
Sequencing results of PCR products led to the identification of
Levilactobacillus brevis as the predominant LAB isolated from sourdough.
Processing of wheat bread with mung bean sourdough containing mentioned
bacteria and saffron petal extract not only improved the textural features and
overall acceptability of the produced bread, but also increased their resistance
towards the surface expansion of Aspergillus niger. Based on the results, wheat
bread containing fermented mung bean and saffron petal extract showed the
best textural features compared to other samples with crumb hardness of 10.21
N and porosity of 16.16%. Furthermore, the mentioned sample with 44.33%
inhibition had the highest ability to inhibit the growth of the indicator fungus
compared to other samples. Although the use of mung bean and saffron petal
extract alone in the formulation of wheat bread did not show a great effect on
reducing the surface expansion of fungi, but their combined application was
significantly (P<0.05) effective in reducing the surface growth of fungus. Due
to the appropriate techno-functional capabilities of controlled fermented mung
bean sourdough containing saffron petal extract, it can be used as a natural
improver in the bakery industries.
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