W Y LW Olbrio VFer Jlo /Y ojladds ¥V als / olie mlio gla jimgls a4 puls [ aidghs sole dllis

lournal of Food Research

DOI: 10.22034/FR.2021.34235.1677
Olio ot g (A 938 Dlus 5 g oujadlsa g ald Ghle uyl b g 0yl G iala b
S (9 Ob (sabsasedi oS3 538

T lao 8 suge 9 sy Hlll

ANV 2y e N 23l s

s el 33T oKl (g3,5ES eaiils (1 2o s esle oS (e mlo 5 psle Ll b8 (g gmtils !

s Dl 3T ol (g5,55LES 0 Al ( le 2o s psle oS bkl |

Email: E.nazari_71@yahoo.com e J g *
oS>
chanecin )y b (S5l sisal ((Si5 Jelse ale 4 Wl 550 S wbilypo slouss solan S Sbile ; Sladlas dise)
4l Hlan yae Job alad 5o 35K e ol S, 3 o colas Gl @l Sse Olos LS 5wl s s
O3l 58 1S Gligy s sad suidlsa 5 alA il A oo 3l cusSla sy aadlas ol 5 cdaa s paea
(203 Olome (JAIAS dy cdl ws e sy (e Yo g Vo N 0) suddlsa g ald (il plais € S0 a5,
I Lu s T Gl s K s paaa 06 G Bl o 3w (53 SLS S e sads aaa LT padls
Ol 3l 4 wo S pedidie (a5 (ol @l Gelel s bl (08 S I8 s ase HlaS A L Bulad MalS £l
Soiae e (BAK G saie U saed 4 wane Vo clile B ossddls Gile u)l oiges 5 GBle )T Oliae o
Sl 381 iy ol olime O Y e o LSS ol e a3 b s waS iy ol ol5ee(P>0.05)
Olae GRulB8) 4 Hate wald Cgad 4 i saddlsa g ala Gile ool ) saliia) oS ol glas =l b Hlesl
Vool sl Gaand sesd 59 4 wel cuinds (olKa L pa LF (adls Gl (oS 5w adi g JAIAS
LS5 o e Oua¥ ged 5o (saddlen 5 ald) Gile w,T RIS L g swd sl ald (ils 8T waa o
3ol aem 0 Ve (sl G o Blate dacbiol s B (IS GBoady Gloae it 5 @bl (a3l ks a5 58
B ala Gale w,T 5l suliiol € culs olo ol 5pe wallle ol & 4o 55 b cule Lo oalgd $yaSaauii o ald il

el e Hlas w3 05T Gl 2 B (s paas (U il 5 sl e pu 0 Banydilsa (Ble 0yl 5 a0 Y

1538 Sl 5 wa3 0 sa (ile wT i (5K (s U rsuals (851 g

e slasls o) glesae ciand G gia Lol end GulS douda
M 1 g OB adlegs 855050 1 Gles pose OB 5 655 ple (SO0l B (S eslsea B
slaomelins 5 el (A eads slasms oxel Lo che s, L w58 5 sng Glusl suldinl o) e

Dl B Gaeliy inen 5 oaelS o3 B sy S Glpdey slassaS o sk o] Doms 3 (Suij



Ve Jlo 1Y o)les VY als / plie mlio sbajingly 4yl

SBody s A

Lo (Vo0 ObKea 5 o gu lbal8ly) cnl S50
o5 5l Oryza Sativa gale ol
o29lie 5 aaais Gy £ slaes (S8 B Wle ol sa
Lol S wsls ) oy g slaol S ol
Lo ol @ale cule Sl ohlay sl
Jalots (5la3 5K G slagb JISI S was e ol
5 sl pslhael sl wa Galsd (SSE i
Gy S, 5 pna oS @Slike ) dlala b @il

d&’s&u°ﬁsdw(§|)ﬁ:ﬁLQJJJJ°JJ{uj;M

4«< Gramineae

Ny OKaa o 50 5) aials oS g, Bule 5 oo
9 Oloo) b dilsas ol (VAAY OKea 5 L)
9 OBa0p lad 5 S (3 slasmd Sl ) clie
o9 eoliial gl orslie IS Gaallsy 5 (Sasneslse
(Yoot Ohlan 5 5S) walbiee 36K Gua bS5
3las Fabaceae sol pla 4 5 ool Al Al 2be
s 6l OO0l s e GBss SoBIsa a0l
oile Gl ouleads Glaie oY E glodas Golsa
ol sled 4 ¥gpane ooses O (S
sl (smps VYY) 0ifisn O S8 4l
G50 s v b e ol B GRAlS 5 S35
o sl chuae S 4 saay slageSsn
peod bl ) Gan y Joass W] slansl el
ol 33 @ Gl e (Sulen wis Koo Bl asd e L]
SLS 5 Hsaat 00 slacul plie 5 Lagaeliny olhe
5 S ¥+ LKa 5 S) 08 s,lal QbS] as
Sl (Y0 E) obKaa 5 oo, (YN OlLKaa
3T L (Lusd 5 puse i) sl oyl Gu S bylis
QGJ‘JQ&&@&J_\SJ‘JJ‘_)BW)_H J‘)JA“)".\A:S
23 PlaSI BT 5 5l cullas SLS S Gl Gl
Sl oo Giaas wlbipe Gl gal S G
K] uLﬂ 29 L [)f)if“; O‘J"": “ lﬂ.} ala J‘ sulaiol

-Mung bean

338 e g ani€ 0T 3 Base (VAN 5L lali)
DS J s € ol 008 QS5 G kel 36K
pae S Sl golan (VWAA [ saaall) il o L
e b oMo glagee¥sn A © Bl Jea3
Gl @€ Gl i ail e 835 safin S
olan a0l o Y s sl 5 s Oigsss Oligly
YWY OLKaa 5 o g0 saaiy) aiiaa 5 50 SLl
shlie clae ol Lo € ol Glus,le olan o
o9 dimoe ol 5K b 55 Wine w58 S5 S sug,
0S5 S ik dlse Gia o EA] e
S psd ambo 5 Ol (S b ((Shed (Ssa
e (VWAL GLlSen 5 alls slbe) wi o a2
S,ls SUls g lan € eolitl Lo sy SYIEA]
Golass Gl (YN GLKaa 5 gasneiy) @l
L S5 ale o wlgee S8 o pulun losy,
S paps) il asseciiny bl b b (S350 55!
Shibla olans 5158 Sse Glosa L (Yo (LKan
Jsb ol 5o GI6E G lie asd) O s o
Oad 4 (Yoo ¥ llKan 5 sa)l0Y) cal Hlass see
L PRI Y sans s glp LalE bl
S boSble @ e ghlay Gl ol
il Gl (GHE Bras o lacawlua
O IS (WYAY LKea 5 ga s SLa)
sl G s (RAGLIrS 5 Sy ¢l obala
09 &S al aa€ ,T 5o sala sl @Y penns il
e @l oY pans Bl ok salls 5 e AL
Jaelanlss) wuls adlas Gb das 51 ani€ o, 5l susk
Sl LS oy 5K sl S5 (WWA: olKen
S S35 g ca 5 09 S e ST 5 gt e AT
(OIS bslae @ coplie (Sl Siw s Jad )
Gl ulie SUIS nad (5l 2 5Y (sl i RS
lodae 18 (U She (sl osllas ladla G151 5 5K
et 4 0S o Wl 4w 5T 51 b el o Slae L
SIS Gl S b e 68 Sl ale



" 55 o o et Sei ooyl 5 Jy Sy o3yt 5 s ol Tl i 3] Sl 5

dasu 00 sloo b ol so celis V1 su)y €lsa slacls
Goo o Sad oyl bl ding 5 KA o8 Sl
( AACC ¢ —\1) cugh, oliul)l sauls slas,l
5 (AACC A -Y) jieSla ( AACC Y- —\+) oon
288 &y sm (AACC £1-1Y) (5 55

Ladh gl (s jlvoulel g (L iy yaad dags

@l (\V44) OLKas 5 el pllae (5o, b Gollas
o 0SB ) e 4 KA LSS el il b e
o3 a8 Jlse A Gie b SIS saliinl b b )
A o) suyilen 5 ala (ile o)l el £ ) dalllas oyl
Joaa 5 45 5o (golalid) adle € (wayu Ye 5 V0
saldinal o a)) uiSla (gl ol sad sa,,0 )
e 59 S s Jlab sade ¢ el s (g 3
Kd ol et guls of Sl Yoo oo ass Vo
o8 5 sk Bl 358 olge s sud gt (e
b 5L 555 sred o S ailal OF Ble culgs
Looud bylae gle) @uae 5 ud 4 (S (350508
Golae @iy ¥ oddala suad ald oon3 (2L
oaia O placll Lo Glflaa lajied e s S
G LBAd Gy o sud ooy Ll a)lp K sl K
o BBS Y cse o Lasaed edS Jee aladl ) glate
dem o Ve o cushy g ol STl 4a 0 Ve sles
ool oy Sllee Gures i S 51,3 jead alidae o
Sae 4 ol S Tl dayu Yoo gles o 8 sKws o
B 5 ol iy 3 g S S R85 Y-
BRI RS CEQUL P SRURV TN | 7 PRISR PRV B{EN
WY sbal Do Alasnel 508 gun slaas
plal Gl B wad gan G giie il

B S 6,104 GBI slos Hu dbs g ye slag, go]

alo ol il 5 s S 518 s )90 (SIS KK
Rl Jsane p50 90 58 Lo wayu Vo Sl
S ORalS 5 wb sms oon Ol oo sl LB
il oY pane (5558 o S5y cuwslbe Lo
oo 3 5 Sus dalllas (Y\V 50de 5 el
5955 Ol o Sl esliial b b wls 5 555158
S8 S o s (VVE) suige g by w3 (S5 580 930
5 0L paa (Al Gely SLS 5 (pl wd el S
S a5 cnl Ol Bus sk e U SS, Hu suis
s oedtlem g ald b T L @ ol aXils
Ob oliard o5 sla(S5s 5 A58 SLS3 o

s o ol by 5 8 G

Lagdiyy 9 9l

2o Lo ol 5l mna 0 4 1o aallhe Gl Lo
6 3 Gile sladils oyl aslice oS wamu +/Y
D08 o =S58 pon G SR 5l 558 e
PSS 53 Sl IS0 oS5l ol 8l et Ol S pas
S50 olagad oS saliin) S 5 S (kg fre
091 A&aule 3T KU 51 aijlie 3ada3 ol o suliiol
Gec )Jlaass sols (olall Memert) al&asle)y]
(o)) Mode V50) JlalaS (bl ea b Avery
SIPb oy 53 oy PHilps) saed (S5 (S bolas
(ST Lefra) i il (Slos) cagtie 2y pulinm)
0ujdilga g ald (Lo oyl dugs

o Sad s il by alh il oyl wd s sl
ale ool wlg gl w8 )T bl dhss
Yo-Vo slou yu celiw VY ae 4 (ile ly cauyasl s
5 ol sniluwd (gt st S me ol Skl 4a 0
3 8 (55507 (o pado Lo € su Sk slawils
oSl sladls a0 Blal O Gus e B
SUI S L g woa S sy Shas Gk s, sl
Sae 4o ol S Sl da 0 Yo-Yo sles o S0 el



Ve Jlo 1Y o)les VY als / plie mlio sbajingly 4yl

SBoSy ks V-

Ladd gad (pal alad g Gl aad g3 a0yl g (yiile uyl 9 Giile uyl woju—) Jgua
Table 1 - The percentage of mung bean and Sprouted mung bean flour to the production of bread and the Symbol
of these samples

Number Symbol Mung bean  Sprouted mung
flour bean flour
1 Control 0 0
2 M5 5 0
3 M10 10 0
4 M15 15 0
5 M20 20 0
6 MG5 0 5
7 MG10 0 10
8 MG15 0 15
9 MG20 0 20
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Table 2- Combinations of Flours

Flour type = Moisture % Ash % Fat % Protien%
Rice 8.49+0.16*  0.45+0.05°  0.15+0.02° 7.75+0.01°
Mung bean 7.49+0.16°  3.10+0.10°  7.45+0.10? 21.25+0.11°
Sprouted 6.66+0.01°  3.25+0.078  2.25+0.03" 23.30+0.172
mung bean

Numbers with different letters in each column imply significant differences in the 5% level of probability.
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Figure 1- Effect of sample type on the amount of bread baking loss
Different letters above each bar represent statistically significant differences (P < 0.05)
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Figure 2- Effect of sample type on the amount of porosity
Different letters above each bar represent statistically significant differences (P < 0.05)
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Figure 3- Effect of sample type on the amount of L* index
Different letters above each bar represent statistically significant differences (P < 0.05)
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Figure 4- Effect of sample type on the amount of Specific volume
Different letters above each bar represent statistically significant differences (P < 0.05)
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Different letters above each bar represent statistically significant differences (P < 0.05)
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Introduction: Celiac disease (CD), also known as gluten enteropathy or celiac sprue, is one of the
most common food-induced diseases in humans. This immune-mediated enteropathy is triggered by
the ingestion of wheat gluten and similar proteins in genetically susceptible individuals, where
inflammation of the small intestine and hence destruction of the villous structure thereof occur.
Celiac disease is a permanent intolerance to certain cereal prolamines with a specific oligopeptidic
sequence. The only effective treatment for celiac disease is serious compliance with a gluten-free
diet throughout the patient's life. For this reason, the demand for gluten-free products has increased
as the number of patients with celiac disease has increased. Production of gluten-free foods,
especially baked goods, is usually based on various types of starch, and flour from plants free of
gluten, such as maize, rice, soybean and buckwheat. Polysaccharide hydrocolloids and proteins of
various origin are typical ingredients that have to be used in exchange to gluten in order to provide
appropriate structure of the dough and texture of the final product. Due to the cheap and suitable
sources of dietary fiber, carbohydrate, protein, and minerals and vitamins, the beans are a good
option for use in gluten-free compounds. Mung bean is one years old plant and belongs to the
Fabaceae family. The purpose of this study was to investigate the effect of replacing rice flour with
raw and sprouted mung bean flour on the amount of phenolic compounds and physicochemical
properties of rice-based gluten-free bread.

Materials and methods: In this study, rice flour with 0.2% fat, mung bean seeds, lean dry milk,
guar gum, baker's yeast, eggs, oil, salt and sugar were used for making bread. The equipment used
in this study are laboratory sieve, laboratory oven, digital scale, kojeldale, electric pulp mixer,
bakery oven and texture meter. For the production of raw mung bean flour, the seeds were washed,
dried and milled. To produce sprouted mung bean flour, seed was soaking for 12, 48 and 16 hours,
then sprouted and dried, and finally floured. To prepare bread, all dry compounds, other than sugar
after weighing, were first screened using a screen of 80 mesh. In this study, four levels of raw and
sprouted mung bean flour (5, 10, 15 and 20%) were used. On the produced breads in this study, the
effect of 4 levels of raw and sprouted mung bean (5, 10, 15 and 20%) was investigated on the
percentage of baking loss, porosity, fat content, L * index, specific volume, phenolic compounds,
hardness and total acceptance of gluten free bread in a completely randomized design with 9
treatments.

Results and discussion: Based on the results of this study, it was found that the increase in the
amount of mung flour and sprouted mung flour until 15% concentration in dough resulted in a non-
significant decrease in the amount of baking loss, but the higher amount of baking loss was
obtained with increasing of these flour in bread formulation. On the other hand, the results showed
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that the use of raw and sprouted mung flour compared to the control sample resulted in an increase
in the porosity of the samples and the lowest L * index was obtained when the bread formulation
containing of 20% raw mung flour. The fat and hardness of the samples increased with increasing of
mung flour (raw and Sprouted) and the maximum acceptance rate from the evaluators' viewpoint
belonged to the sample containing 10% raw mung flour. Increasing the amount of mung flour in
samples increased their phenolic compounds, and in general, increased sprouted mung flour in the
formulation compared to raw mung flour resulted in increased phenolic compounds in the samples.
Increasing the amount of phenolic compounds during germination is attributed to the need for high
oxygen concentrations, which results in more phenolic compounds to protect the cells from
oxidative stress. The maximum acceptance rate from the viewpoints of the evaluators was 10% of
raw mung flour, which was not statistically significant with control samples and containing 5% of
raw and sprouted mung flour. The lowest total acceptance was for the sample containing 20% raw
mung flour.

Conclusion: The most important method for preventing celiac disease is using a gluten-free diet.
For this purpose, rice flour was used to prepare bread. The results showed that increasing the
amount of raw and sprouted mung bean to a concentration of 15% in the formulation resulted in a
decrease in the amount of baking loss. On the other hand, increasing the amount of raw and
sprouted mung flour in the formulation of breads increased porosity, fat, phenolic compounds and
hardness of samples. The lowest L* values of the samples were obtained when 20% of the raw
mung flour was used in the formulations of the breads. The maximum total acceptance of evaluators
was 10% of the raw mung flour. In finally, it can be stated that the use of raw and sprouted mung
flour in amount of 10% and 5%, respectively can be used in bread production.
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