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Article type: Background: Producing and improving the characteristics of gluten-
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Methods: In the present study, the effect of 4 levels of raw and
sprouted mung beans (5, 10, 15 and 20%) on the specific weight and
consistency of the cake batter, as well as the volume and porosity,
moisture and textural features of the gluten-free cake based on rice
flour in a completely randomized design with 9 treatments were
investigated.
Results: Based on the results of this study, it was determined that the
use of raw and sprouted mung bean flours increased the consistency
of the cake batter. Also, increasing the amount of raw and sprouted
mung bean flours in the formulation of manufactured cakes led to the
increase in the specific volume, porosity and hardness of the
produced sample texture. The highest amount of moisture was
obtained when 20% of sprouted mung bean flour was used in the cake
formulation.
Conclusion: Based on the findings, it can be said that the use of raw
and sprouted mung bean flours is useful in improving the
characteristics of gluten-free dough and cake.
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Extended Abstract

Introduction: Cake is one of the products
consumed by the baking industry, which has an
important place among people due to its
change in taste and appearance, long shelf life
(about 4 weeks) and ease of consumption.
Normally, this product is produced with wheat
flour that contains gluten. Gluten is a
combination of food products found in some
grains, such as gliadins and glutenins in wheat,
hordins in barley, and secolins in rye, which
causes an immunological reaction in celiac
patients. Today, the only way to treat this
disease is to use a gluten-free diet throughout
the patient's life. a gluten-free diet prohibits the
consumption of bread, cereals or other foods
made from wheat, barley, oat, rye and triticale
flour. For this purpose, gluten-free cereals
(rice, millet, sorghum and corn) and pseudo-
cereals (quinoa, buckwheat and amaranth) can
be used in the production of gluten-free
products. In the process of rice milling to
prepare white rice, a significant part of its
minerals and fiber is lost, in the preparation of
gluten-free products based on rice flour, the
flour of other cereals, the flour of some
legumes, or permitted additives should be used
so that the resulting product is Nutrients have
a good balance and meet the needs of celiac
patients, also in rice-based products, compared
to wheat-based products, the technological
quality is lower due to the lack of proteins
forming the viscoelastic network of gluten.
producing and improving the characteristics of
gluten-free products for celiac patients is one
of the most important challenges in the food
industry. For this reason, the aim of this study
was to investigate effect of replacement of rice
flour with raw and sprouted mung bean flours
in order to improve the physicochemical
characteristics of gluten-free cake and dough.
Mung beans with the scientific name Vigna
radiate is an annual plant belonging to the
Fabaceae family and is a cheap and convenient
source of protein, minerals and vitamins and
belongs to the group of gluten-free legumes.
Whole mung bean contains several anti-
nutritional factors such as saponin, phytic acid
and tannin. Sprouting is a conventional and

inexpensive way to improve the nutritional
properties of legumes, and during this process,
a significant part of these factors removed.
During germination, which is a natural process
during seed growth, the stored compounds that
are usually used for respiration and the
synthesis of new cells before the growth of the
embryo are destroyed and complex
biochemical and physiological reactions occur
that cause extensive changes in the
composition or morphology of the beans.
Material and methods: In the present study,
the effect of 4 levels of raw and sprouted mung
beans (5, 10, 15 and 20%) on the specific
weight and consistency of the cake batter, as
well as the volume and porosity, moisture and
textural features of the gluten-free cake based
on rice flour in a completely randomized
design with 9 treatments were investigated.

Results and discussion: The results of
analysis of variance showed that the use of
whole and sprouted mung bean flour in the
cake formulation led to a significant decrease
(P<0.05) in the specific weight of the dough
compared to the control sample, which could
be due to the trapping of more air bubbles in
the cake dough. The highest specific weight
was related to the control sample and the
lowest specific weight was related to TM15
treatment. The addition of sprouted mung bean
flour at different replacement levels caused a
significant (P<0.05) increase in dough
consistency compared to the control sample
containing 100% rice flour, and this increase
was more significant when 20% of sprouted
mung bean flour was used. Also, the addition
of whole mung bean flour to the formulation
caused a significant increase in the consistency
of cake batter compared to the control sample,
but the use of 15% and 20% levels of whole
mung bean flour was not significantly different
from each other. The reason for increasing the
consistency of cake batter can be attributed to
the increase in water absorption capacity and
water trapping and connection with the protein
network of batter flour, which leads to a
decrease in their mobility. On the other hand,
the presence of more protein in whole and
sprouted mung bean flour can be another
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reason for increasing the dough consistency of
cakes containing mung bean flour compared to
the control sample. By examining the results of
the effect of adding whole and sprouted mung
bean flour on the cake volume index, it was
found that the samples containing whole and
sprouted mung bean flour increased this
component at a significant level (P<0.05)
compared to the control sample, the reason for
which can probably be The high amount of
protein in mung beans and the subsequent
increase in the creation of protein networks as
well as the improvement of protein network
formation due to the increase in mung bean
flour proteins and the increase in gas retention
were attributed. The lowest specific volume
related to the control sample and also the cake
containing 20% sprouted mung bean flour had
the highest specific volume compared to other
samples. The improvement of the specific
volume in these treatments can be related to the
increase in the consistency and viscosity of the
cake batter, and these changes increase the
entry of air bubbles into the cake batter during
mixing, as well as the storage capacity of the
air bubbles inside the cake during baking. The
results of the effect of adding raw and sprouted
mung bean flour in the rice-based gluten-free
cake formulation showed that the control
sample had the lowest porosity and the TS20
treatment, which contains the highest amount
of sprouted mung bean flour, had the highest
porosity. The porosity of the treatments when
sprouted mung bean flour was used was more
than the porosity of the samples that used raw
mung bean flour. The reason for this can be
attributed to the amount of protein of mung
bean flour combined with rice flour, which by
increasing it to a certain amount, causes the
stability of gas cells and delay in staleness.
Also, the increase in porosity can be due to the
decrease in size and increase in the number of
gas cells and its uniform distribution in the
product texture. in the present study, a direct
relationship between volume and porosity was
observed. on the baking day, the moisture
content of the cake core increased significantly
(P<0.05) when using sprouted mung bean flour
at levels of 5-20% and whole mung bean flour

at levels of 15 and 20% compared to the
sample prepared from 100% rice flour. The
sample prepared from the TS20 treatment had
a higher moisture content than the other
sprouted and whole mung bean flour
treatments. Most of the changes were
significant until the third day, and on the
seventh day of storage, the moisture content of
the samples decreased slightly, and as in the
previous two days, the TS20 treatment sample
had the highest moisture content. The increase
in moisture content of cakes containing mung
bean flour can probably be due to the
absorption of more water and the ability to
maintain more moisture of mung bean flour
than rice flour. the cake core hardness of all
samples increased with increasing storage
time. The decrease in moisture and the easier
migration of moisture from the core of the cake
to the cake shell as a result of the absence of
gluten is the main cause of staleness in gluten-
free products. According to the results
obtained from the hardness of the cake core
texture on the same day of baking, it was found
that increasing the amount of mung bean flour
(raw and sprouted) reduces the hardness of the
cake texture. The highest hardness on the day
of cooking was related to the control treatment,
which had a significant difference (P<0.05)
with other treatments, and the lowest hardness
was related to the TS20 treatment. The
decrease in hardness in cakes prepared with
rice and mung bean flour with increasing mung
bean ratio is probably because the contents of
fiber, lipids and proteins, by affecting
gelatinization and staleness, cause a decrease
in hardness.

Conclusion: As a result, the results of this
study showed that the use of sprouted mung
bean flour has the potential to improve the
quality characteristics of gluten-free batter and
cake samples. In this way, to increase
consumer demand for products without
artificial additives, the use of sprouted mung
bean flour can improve the quality of gluten-
free products. According to the results of this
study, the use of 20% sprouted mung bean
flour can improve the quality of gluten-free
products.



120 Balighietal. Food Research Journal, 2024,34(3)




sl glo sl yiags
Yoo A=DVOX ols Ll « YEVE-05AY & g Sl LU
https://foodresearch.tabrizu.ac.ir

|
P B
Y‘:’ébho Lé)a.l.ﬁ “’ka.] O‘M “43&"'.’ 43]})_9

9 4ol leondgSzob S S5 1 03560152 5 B8 B 3,1 it 5,0 3l U

OB 8 WS anb mlie 5 555LaS poke olSiils (ol mlio 5 psle 05 S il b2 1S (5 gty
‘)Kjg ‘Qlf.)g g;"-?“b CL‘" ERUSTTINAY f)-\-“ Ll <v-1|-.’-.9 @_L»é E) (}l& ajjg )L:...‘Z_"\;Y
mehranalami@gmail.com 4315 J e 4

By IS sk K8 al et 5 KIS bt 550 s S

O35 S (Loyn Yo 510 0 0) e3jailyr 5 ol Sle o &30 (lagsy ol 5o 8 )
Oy K5 b sla sl 5 Cosby (s 5 o rames 5 KIS al e ol 5 o s
W3S 3 o 2050 sle AL ks Sl b B s 301 e 518

A e e33alr 5 el il 35T Sl eslizal S s S Gasiie adllls ol s bl il
023605 5 ot ile 2T Ol (Rl imen 23,5 o SIS et o3 SRl 5 o pease O3
O S SS L e 5 o e aa Ol 3l s G 5 GSS O se b 0
=l Gl A sslinal S 4 3 34l Jile 5,1 Ao Y S el ot olin o sb Ol
Sile 3l Ol 2l 31 S A jasiie Cou ) Oles 55 KIS e b e Ol Sl ool s 4
Byhr K Sl e (LAl o se (0354l 5 p)

S S35 2 g Jeily 033 il Jale 351 5l aslinal 48 sl LS anlllae ol el 12\ (5 S 4
Sl Jple 30 St eslinad candllan ool ol alad 2 3yls 1y 0508 05 S 5 et (gladsed (AS

iz g 1y 58 Ol OV pames CUhS LIS e Ao Vo)

o5 e Sl
3 S Sl 43 Oles 6l 58 Ol SV pams Sla S5y 550 5 55 1 Flalllae i i o
(3 en 4 il e e b 3 e sla AR e
Sy S a4 o3l 5l L IS = 31 ol e candllas cpl 5l G ibaa
allie a5

VXYY il
AT ERIRY
VYV L)

1085l Al
(p S Wb S
))T cu,::l.d “5’)%‘)}

WY BV @lorio VP Y o)l TF 053/ olié mlio sl ims}

OPENBACCESS DOI: 10.22034/FR.2024.61385.1933

©IO0

BY NC



https://foodresearch.tabrizu.ac.ir/
mailto:mehranalami@gmail.com

VY Jlo /Y 05led TF s / ol lio slastings,

Slen 5 al 122

el 1 S o Mae Olass 5L 5 0350 sloy 55 o sllas
0 e (TN O 5 Sl 2 le) Ll
pLS b laes;sl b b aslio ;s ek 2 Slaes sl 3
SVl Sy 5 4 sdins S5 sl s 5 Ol Lo o
OLar 5 SVE) ol Sl K580 iS58
U5 58 Dot DV sams CodS 55 s skies (Y20t
e Ol Al s g o el B Sl
(O 5 el s S a5y Sl et 5 sl 5 015

(Yot OlKan 5 58) 3,8 oslial ba sl s 5 _kes 315n
o Gl 5 A aLS Vigna radiate ol oU L AL
S el 5 e O3 e 5 S Fabaceae ol 5>
BB Dl 05 S 55 yeds bappali g 5 G slge s
Sludsas fele ki gl lS 3l 5,8 o gl 5508
e sl el U Kb Aol i mle S
Olge OV 58 gladss ol g 35 53 Cwd Ol £
Jolse 2l 5 e 55 JB e il nl b s 5 el 0l
P d rek L, S S Sl by gl e Bl
e 5 S Sl Vsame a5 SLS 5 ant gl ol wils A
o 55 3950 O 4 e 5 D S L slad s
das o i) Slodkamy S35 55 5 lberdsm lamS1s 5
Slsm 3980500 L s oS5 00 s Dl Sl S
dile gl dasas Jalse (Yo ¥e 0L 5 gall Cin) 555 o0
38l Sl 50 Gadly 5 5aShul) (oS0 i A 5 Ll se
Bl e gadete Sl Al e talS
O 5wl s SB 5 e slpe enl Bl
P 0> Sbadd 5 U Olpe JalS 5 gsaler by
Clidss (Y)Y OLKes 5 J85550) 30 3929 S3alee
S My 5 Sl sl ) el ogar 3 (s3dane

(YY) 0L 5 SV S ol 4 S &0 o5 408 sl

dadls
@6@\@@:GudwﬁQ\}Mﬂé;§.§
) SYsb G Oley e b r.a.lo 23 5 Jds
Al amal 331 s 53 G me a1y 5 (azin £ o5pu
Ssl= s rv\f I Jyame ol dseme s5b 45505 ags
SoSsn 3 oS5 S e M ol (58
‘r.\;f); o e 1S 5 LarsllS wile e & 1 55 55 4e
Sl 8 Sl Dby os bS5 sz o bads, e
Db SUe e Ohles 5o SO sl RS
I 50555 Sl s Ohley cpl Lo 5 5 1S B e
5 S Al S ol B ke sl Dl
S YA Sl ) 350 o o 03 Jske Slagelns
Solew 2l Olays el Lgd o35 0l (Yo oV 0L 5 50005Y
e pos Jsb ples 3 I8 W86 10 055 G Sl eslizal
Qb B pan (I8 BB Sl0e 5,5 (VY salrle) o
Y @S 3T 5l eds wg gbalie L L o
f (Tt OLan 5 SYS) S o i |y (S5 5 sl
O3 ) S Ok S ) Ol e skite pes
5 (SLLT 5 o SL T sS) O el 5 ()3 5 psS 5 5
55 eslizal 15,18 16 Y yams A 5

S Gramineae .5 51 Oryza Sativa ol ¢U L o= »
Slr S Lk laesssl b ag S e 2 S
(s oS oS ke sl s AL e (SUL Olley
oV n LB L el yion 5 S 5ol puolie 5 o
Lo 1 g sobaie 4 oS unT 3 s oS Ll I Ll
3350 o 3 OT b 5 Sdme 3lge 3l g5 LB i
3l =0 &l g 568 0sd slaesysl b ag
Slee sla G358 by Ol & sl e ~le 5,0

Jalas 51 g die 310 Blod 4 Lol 63,51 5 B 5yl eslinal



WY S gt S5 5 Aled (aleondsSoid S S 05l 5 p1 2o ) b g 3] (i jSele U

Ok KS 5 alpoast oleand 550 sla S5y o eniall s

sy a2l el 2 8

L fgs 93l
U8 S oabl il o253 51 b (35 5 eslisal 350
a3 80 sles 3 et 2l L paed 3l day 5 A2 4
Al Sl A3 VY sl Cugby 4 O B ol S Sl
dbe G2 sk OLD) AR4LST Sl Javg g
VAs sl o316 L) Av oyl SOI51 5 LT (Ol gl N
Ol b il b laanS 5o 5 s ool gy (05,0
SFas b fe o S 3y A S sl
(58 05 Glaes; sl b o puasn) 535 Sy cOls S

LS g L;‘JJ—J‘}AJ.:&A ého&;‘jj;ﬁ )‘ J.:}l)}
0334 9> o (al? uﬁ-Lo :JT g

Oloslo 51 aS 54 Jsb 30 20 Gt (pl 52 oslizal 550 oo
e 3T A5 (sl s S 4 0Ll Ol (53,5L2S sler
w3 S ol Olal ey 5 St cares Ble 4ils ¢ oS
Sluls 5 Ll slse lanl exjalyr il 5,1 ag sk
5 4ads T e la ple s s Sl ile gladlls
St B ds S jpab s /0 i o JS s sl
o 2l 80 3 5 edd and ade CT Ll 52 s S
do L el el (A b AT bl s s O
Sl oy Sladew 4 0 S5k slaails (s ol Sl
Gladls s (IS Lol ol ous o b i
S5l 5 s S e Ss SGab s, ek 5, K
VY b a8 sl amys Y les L alie S s Ladils
(38l 3l e B8 e SO0 il s csle

U eelo V1 e a5l 5 Sla a3 00 Ol K s Lagsls

SSIFSS ol il Slp 21 6 ) 4
S W3 el sdalice 5 s 5 508 Oal Gl lSS
S8 o Sl o 355 Lo st Sl 31 Sl el
S AS yasia Gagh il 533 s o dald & el 4 S
5 e RISl e 3 o e (Sl )
(Vo) KL 5 oy sl e LKS O bl
S WL S s g o] Sl ezl &S Ws S 518
OLHen 53,5 €y Jiﬁy&sr}?uﬂ-b 3 gy s
Gldon by K8 B b Shs sz 4 (1T40)
e 85 LS Ol 5 s 0550 2l Sl i
o s RIS 0 b s s sled ges 3L
S 3 Hmn b SalS bdgel oy Saugy
P O KSR o5 (VTAE)
b sy i L) IS = 3,0 50 eds Ay
el 48 sl Ol baesls byl 5IUT 51 sdel et
ol (S OgeVsa b 3 0 kS 35T L s L) las)l
s gmn 0 ey RIBIL A S e s pee ralS
St RS Lk pas o Oln sl 25T Ao halS
Gl U (WWAA) Slbte 5 (sl sy 005 Sy
Sleogar p 1y ejale 5 el il s L o sl
Aol I s 205 S Osl U et 5550
351 50 eslizul &S 4s S asiie s cpl s elal
oRIPl 4 e dald gl 4 ol e3jalpr 5 el AL
o) ile 35T L e 5 A8 i el ol Ol e
Lol SRl b pas (e O g 50 3 5 (o354l 5
A on a i 05U el el Slalllas 3
O3y S S 5 55 e33alym 5 Bl ol sl 3Kl
L R e e e N Fs

sl il 5T L )T Sl U ) e



VY Jlo /Y 05led TF s / ol lio slastings,

Slen 5 &l 124

Qbﬁéh}\k@q@)qulfifrﬁd.xu.b)bm
AJTJU;LAJ)T.MGJNMMﬁl{@JOQJAA.{)
@ e sl b ile 3T gl Cilise (glacand 4 i
5l b (d eslinal &y Sy doys Yoo 500 e
aids ) 5 L Blol bse 4 U g el S s 5 KS
S wl e 5l ST Jldie s § bgls oS s b
Gsl-(re Sl Y/OXAXA) Couy o giwe 1 GAIG s
sbos b (a5 5 LETO-010) 3 5 5 Ad avyy o8, S
Sl e S sy 4235 Y Dde 4 3l S sl a3 WV
adds Yo Dde 4 BBl gles 5o 5 2o B S LSS ey
53 bosasl Oley B (oSS ke 4 LSS s S

A S 18 BBl les 5o s Ul L seans

@l Aty 5 s SIS LoV Cosh 4 Ol
Sl g e 38 L Lol IS b
VAC Bl o3l L) A ojled SIS 5 )T el
sslizad Ol b ool b laanS 3 5 esls jpe (0 Seo

QYA e 35 k) a6,
SS A5 9wl e g By

0SS g5 Sl sl el oo el ay b SS
(VA4Y) 3 5800 5 O oy Sleslaad b g o3 g ol o
o 03,50 ) Jsdr 3 Do a adsl slie s S ag
Lo g s 0l Kkl by, lhnl XS ag cgr ool

MelS lowgie Cas s b alds £ Sl 4 Ogen 1 eslaad

Table 1- Introduction of treatments

INGREDIENTS (gr)

Symbol Rice

Mung bean flour Sprouted mung bean flour ~ Sugar Oil Egg Vanilla

Baking Water

flour (%) (%) powder
Control 100 0 0 72 57 72 0.5 2 30
TM5 95 5 0 72 57 72 0.5 2 30
TM10 90 10 0 72 57 72 0.5 2 30
TM15 85 15 0 72 57 72 0.5 2 30
T™M20 80 20 0 72 57 72 0.5 2 30
TS5 95 0 5 72 57 72 0.5 2 30
TS10 90 0 10 72 57 72 0.5 2 30
TS15 85 0 15 72 57 72 0.5 2 30
TS20 80 0 20 72 57 72 0.5 2 30
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Figure 2- Consistency of cake batters prepared from different treatments

Mean values £ SD. Means with different letters indicate significant differences among treatments at P<0.05.
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Table 2- Volume and porosity of cake samples prepared from different treatments

Treatments Volume cm?® Porosity (%)
TC 46.15+0.27" 4750 + 0.5"
TS5 54.47 £ 0.35° 60.67 + 0.58f

TS10 61.06 £ 0.42° 64.50 + 0.5¢
TS15 62.8 + 0.35° 69.33 + 0.58°
TS20 70.01 £ 0.342 71.50 £ 0.502
TM5 50.37 £ 0.22¢ 51.17 £ 0.76°
TM10 53.45 + 0.53f 62.50 £ 0.50¢
TM15 57.21 +0.32¢ 64.67 + 0.58¢
TM20 62.28 + 0.33° 68.17 £ 0.76°

Mean values = SD. Means with different superscripts in columns indicate significant differences among treatments at

P<0.05
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Figure 3- Moisture content values of cake samples prepared from different treatments
Mean values £ SD. Means with different superscripts indicate significant differences among treatments and
means with different superscripts in rows indicate significant differences in treatment at P<0.05.
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Table 3- Hardness values of cake samples prepared from different treatments

Treatments 2 hours after baking 7 days after baking
TC 7.88 + 0.8942 14.48 +£0.318
TS5 6.78 + 0.81A% 10.80 + 0.415Bde

TS10 5.41 + 0.3A 11.25+0.178
TS15 5.32 + 0.68A¢ 11.94 + 0.428¢
TS20 5.31 +0.98Ad 10.60 + 0.408¢
TM5 6.99 + 0.41Abc 12.65 + 0.188¢
TM10 6.82 + 0.22Akc 12.26 + 0.308
TM15 6.03 + 0.16A 6.03 + 0.165f

TM20 5.95 + 0.33A« 11.94 £ 0.11F¢

Mean values + SD. Means with different superscripts in columns indicate significant differences among treatments and
means with different superscripts in rows indicate significant differences in treatment at P<0.05.
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