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Table 1 Physicochemical properties of rice flour, non-Germinated soybean flour (NGSF) and Germinated

Soybeanflour (GSF)
Physicochemical Rice flour non-Germinated Germinated Soybean

properties (%) Soybean flour (NGSF) Flour (GSF)
Moisture 9.25+0.11 6.85+£0.32 8.69 £0.51
Ash 0.81+0.14 0.42+0.09 0.47 +£0.07

Fiber 1.224+0.10 2.79+£0.22 7.22+0.48
Protein 8.11+0.21 30.11+ 1.1 32,12+ 1.6

Fat 1.85+0.13 24.34 £1.10 19.12 +1.09

pH 6.49 + (.43 6.72+0.11 6.66 +0.79
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Fig 1 Effect of rice flour (Control) replacement withnon-Germinated soybean flour (NGSF) and Germinated
Soybeanflour (GSF) on viscosity of gluten free cake batter. Different letters are significantly different (P<0.05).
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Table 2 Effect of rice flour (Control) replacement withnon-Germinated soybean flour (NGSF) and
Germinated Soybeanflour (GSF) on physicochemical properties of gluten free cake.

Treatment tsi‘::l‘;c(‘::l‘i‘:l‘; (Moisture %)  (Ash %) (Protein %)  (Fat %) (Fiber %)
0 18.07°+0.12  0.94°+£0.02  7.99°+0.01 14.30°+0.45 0.43°+0.01
Control 4 18.77°+0.21  0.94°+0.01 8.04°£0.05 14.27°+0.16 0.43°+0.09
6 18.98°+0.13  0.94°+0.03  8.03°+0.03 1436 0.36 0.44°+0.03
0 18.95%+0.25  0.95"9+0.02  9.09°+0.07 15.08°+£0.20 0.52°+0.02
10% NGSF 4 19.09%+0.22  0.96™9+£0.01  9.06°+0.04 15.09°£020 0.52°+0.02
6 19.51°£0.12  0.94%+0.01 9.07%£0.05  15.11%¢0.26  0.54°+0.03
0 19.35°+£0.07 0.95"9+0.02 935°+0.05 14.84°:0.47 0.54°+0.05
10 % GSF 4 19.42°+0.09  0.95°9+£0.02  9.36°+0.03 14.85°+ 026 0.54°+0.03
6 19.65°+0.20  0.94°+0.01 9.38+0.05  14.87°:0.32  0.55°+0.01
0 19.38%+£0.08 097 +0.01 10.12°+0.02 15.72°+0.31 0.72°+0.04
20% NGSF 4 19.51%+£0.12  0.97™+0.02  10.13°+0.1  15.73°£0.26  0.73*+0.02
6 19.59%+0.23  0.97™+0.01  10.10°:0.05 15.77°+0.83  0.74°+0.01
0 19.58°+0.12  0.96"+0.01 10.48°+0.03 15.40°+0.33  0.75*+0.02
20% GSF 4 19.67°+0.14  0.96™9+£0.02 10.51°+0.03 15.43°+£0.41 0.74°+0.04
6 19.77°+£0.28  0.97™+0.03  10.55%+0.06 15.42°+0.55 0.75*+0.05
Different letters are significantly different (P<0.05).
WSS OV go b 0 i 301 D3s Aoys Yo B osjuiler L il

u'iJ:“:“:" (p<'/'O)CMI:lJ Lg)lbg;u &i‘ﬁ‘ J\})) LAQT =

AR

jgwpgp.y;)Io;,p\psg\;quJg.z@u



VEo) adl A 69 AYY D)LQ.:J

51 sl gladisel e SIBH N ] Gl b e 5408
Sl 351 55 oz Ol S2alS & Ol5 e 1y 0338052 (5L s
UL> 6LAJ}.L.~ Lo~ 9 u.ibus JL_{‘JS\ “ o LY A:jd\}z
Spel b slag GalTY]cldls ble opd s et 5 e
Lobase ol ole e ol S84 e
Do 4 W3S SIS (YY) O @)MY;LJIA sl 58
Bl Olej 5 5 5 a5k 10 LB 3L e gl 8 les

YD) Jsane Sl 3,1 dos Yo (ol sladi sl 5o s
23 (e e mle Yo/ed) el 5 (CaSe e Slo
oS el (CaSle ze mle Yo/Y) dals wigel b aslis
RIAIL s L 2l S iy mly
alid ol V) los il 5 Clles 5 e rL<.>v:wal
S osb IV ed S S8 e Gl s oy b
P>y b el Al iy e (S Ol e
gl ae A SIS e SRl s 8 550 e 45N
Canglan ool as ity Ols (YY) 0L 5 55 & [FY]
b Lol L 5 e 3 el LS5 lon glasl o)l

9t S Uyep sy Sogme Sl L Sy a3

O Sonication
time: 0 min

O Sonication
tune: 4 min

B Sonication
time: 6 min

LYY] sl il
30 a
ad heab  peg 2
33 i hi @fﬁ f%_l;lei cd nt S}!_.;
i &
30 =
g
S’
<&
g 20
= 15
>\O
¥ 10
0
Control 10%NGSF  10%GSF  209%NGSF  20%GSF

Flour Type

Fig 2 Effect of rice flour (Control) replacement withnon-Germinated soybean flour (NGSF) and Germinated
Soybeanflour (GSF) on volume of gluten free cake. Different letters are significantly different (P<0.05).
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Fig 3 Effect of rice flour (Control) replacement withnon-Germinated soybean flour (NGSF) and Germinated
Soybeanflour (GSF) on porosity of gluten free cake. Different letters are significantly different (P<0.05).
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Fig 4 Effect of rice flour (Control) replacement withnon-Germinated soybean flour (NGSF) and Germinated
Soybeanflour (GSF) on Firmness of gluten free cake. Different letters are significantly different (P<0.05).
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Table3 Effect of rice flour (Control) replacement withnon-Germinated soybean flour (NGSF) and
Germinated Soybeanflour (GSF) on color properties of gluten free cake.

Sonication time

Treatment (min) L) (a) (b)
0 71.00°+ 1.00 8.50%+ 0.50 32.00°+0. 1
Control 4 77.00°+ 1.00 6.15%0.35 32.05°+0.15
6 80.50°+ 0.52 5.10'+ 0.10 32.26°+ 0.4
0 60.50"+ 0.50 9.25°+0.25 32.00*+ 0.05
10% NGSF 4 63.00°+ 1.00 6.158 £ 0.05 32.09°+0.10
6 66.50%+ 0.50 5.000+0.2 32.55%+0.55
0 55.00"+ 1.00 10.10°+0.10 31.80°+ 0.25
10 % GSF 4 58.50%+ 0.50 6.50%+0.30 32.61%+ 0.40
6 62.50°+ 0.50 5.70' +0.23 32.15%+0.90
0 52.50'+ 0.56 10.10°£0.10 32.50%+ 0.50
20% NGSF 4 55.35"+0.62 7.35'£0.15 32.38"+0.40
6 61.00°+0.22 5.25 +0.05 32.09%+ 1.00
0 47.54+0.56 11.75°+0.26 32.51%+0.50
20% GSF 4 51.35+0.12 7.75%+0.22 32.45°+1.05
6 56.10"+ 1.02 6.05"*0.05 32.76°+ 1.03

Different letters are significantly different (P<0.05).
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Table 4 Effect of rice flour (Control) replacement withnon-Germinated soybean flour (NGSF) and
Germinated Soybeanflour (GSF) on sensory properties of gluten free cake.

Sonication time

Treatment (min) (Color) (Taste/Odor) (Texture) (Overall)
0 4.03°+ 0.05 3.40°+ 0.02 3.25%+0.03 3.554+0.05
Control 4 4.45°+0.08 3.62°+0.01 3.48°+0.05 3.77°+0.06
6 465"+ 0.09 3.83+0.03 3.68%+0.03 3.94°+ 0.06
0 3.37%+0.12 2.85%+0.05 3.10%+0.10 2.987+0.05
10% NGSF 4 3.30°7+£0.17 2.907+0.10 3.157+0.05 3.087+0.05
6 3.50%¢0.19 2.95+0.05 3.35%%0.05 3.22°+0.07
0 3.00"+ 0.00 3.05°+0.05 3.05%+0.05 3.61%9£0.16
10 % GSF 4 3.15%+0.05 3.32¢40.10 3.25%+0.05 3.71%4+0.02
6 3.17%+0.15 3.35%0.05 3.45>4+0.07 3.82%°+ 0.06
0 3.128+£0.12 2.62"+0.03 2.78'+0.02 2.50"+£0.10
20% NGSF 4 3.10+0.10 2.758+0.02 3.018+0.07 2.702+0.10
6 3.35°+0.05 2.85%+0.04 3.44%+ 0.04 3.057+0.05
0 3.00"+ 0.00 2.85%+0.15 2.90"+0.1 3.23°+0.05
20% GSF 4 3.058"+0.05 2.85%+0.05 3.038+0.06 3.51940.10
6 3.20%+0.11 2.907+ 0.10 3.26%+0.11 3.69+ 0.09

Different letters are significantly different (P<0.05).

spp b b 58 Os oy S Mg s Jens
ealail Lf-'-l'é" d}«d?w Wl ;;lL.‘.’“"_"’"J é‘x‘.ﬁ L;LA;;;':'J

Yy

S aS -t

Sl 3T L aglie 53 035805 Sbgw 351 51 Jrassy ool 3



VEo) anl N 69 AYY a_)La.:a

improvement of gluten-free bread using quinoa
white flour. Journal of Cereal Science,
59(1):41-47.

[6] Heberle, T., Avila, B. P. Avila do
Nascimento, L., &Gularte, M. A. (2022).
Consumer perception of breads made with
germinated rice flour and its nutritional and
technological  properties. Applied Food
Research, 100142.

[7] Zahir, M., Fogliano, V., & Capuano, E.
(2021). Soybean germination limits the role of
cell wall integrity in controlling protein
physicochemical changes during cooking and
improves protein digestibility. Food Research
International, 143, 110254.

[8] Zinia, S. A., Nupur, A. H., Karmoker, P.,
Hossain, A., Jubayer, A. F., Akhter, D., &
Mazumder, M. A. R. (2022). Effects of
sprouting of soybean on the anti-nutritional,
nutritional, textural and sensory quality of tofu.
Heliyon, 8(10):¢10878.

[9] Dhingra, S., &Jood, S. (2001). Effect of flour
blending on functional, baking and
organoleptic  characteristics  of  bread.
International Journal of Food Science and
Technology. 39(2): 213-222.

[10] Esmaceilzadeh, M., Naghipour, F., &Faraji,
A. (2020). Using of germinated and non-

germinated  soybean and millet on
physicochemical properties of gluten-free
doughnut based on rice flour. Food

Engineering Research, 20 (71): 131-150.

[11] Sepahi, A., Ataye Salehi, E., &Yaghbani,
M. (2019). Formulation of functional biscuit
using of grape pomace and sprouted soy flour.
Journal of Food Science and Technology
(Iran), 14(73): 319-330 [in Persian].

[12] Pakbaten, S., Karimi, M., Elhamirad, A.,
&Sheikholeslami, A. (2015). Effect of
sonication and emulsifier (E471) on
emulsification and improvement of cupcake.
Iranian Food Science and Technology
Research Journal, 11(1): 31-40.

[13] Ulasevich, S.A., Gusinskai, T.A., Semina,
A.D., Gerasimov, A.A. Kovtunov, E.A.,
lakovchenko, N.V., Orlova, O.Y., &Skorb,
E.V. (2020). Ultrasound-assisted fabrication of
gluten-free dough for automatic producing

dumplings. Ultrasonics Sonochemistry, 68:
105198.
[14] Mishra, N. (2016). Potential use of

YY)

e & 58 S Dy S e Dol ol iy A
5o GBS S8 s (S sl ccle a3lse
S Sl ax 81 s B SIS ol Jsae s
e o3 Yo B esy wlgr Gl 35T L 35T Sl
SELS By Lol 2 (55518 5 1 Csllae s A5 4
53 ey VB esile Shsw 3] Gae Sbee A
b S Sl ol Ll asis s OV
Oy o S Sy slel Jials BYs Olge w0 1 by
315l eslizal & @3 8w i Oy s opl by il
2ol el G bS5 s easaler Glise sl
i SASS A5 U5 SeS dlp S Ui et
LBogr Dl 1y ogllae oland iS5 5d s Shs b 558 s
wlod b el s s rie SR s L L
o o ek ek spe LS S5 elid 4 5L s

.»Jf@ Ja:l.w;-\ QYW 43j§

@Lu—o

[1] Xu, J., Zhang, Y., Wang, W., & Li, Y.
(2020). Advanced properties of gluten-free
cookies, cakes, and crackers: A review. Trends
in Food Science & Technology, 103: 200-213.

[2] McCabe, M. S. (2010). Balancing consumer
protection and scientific integrity in the face of
uncertainty: The example of gluten-free foods.
Food and Drug Law Journal, 65(2), 367-390.

[3] Poursafar, L., Peighambardoust, S. H.,
Alizadeh Shalchi, L., ShakuoieBonab, E.,
&Rafat, S. A. (2012). Effect of the temperature
and time of flour heat treatment on thequality
characteristics of sponge cake. Food
Processing and Preservation Journal, 2 (4):
87-104[in Persian].

[4] Yanpi, M., Aalami, M., Mohammadzadeh, J.,
Sadeghi, A. R., &Kashiri, M. (2018). Effects
of the addition of white maize flour and
xanthan gum on physical and sensory
properties of gluten-free rice cake. Journal of
Food Science and Technology (Iran), 14(73):
319-330 [in Persian].

[5] Elgeti, D., Nordlohne, S.D., Foste, M., Besl,
M., Linden, M., Heinz, V., Jekle, M., &
Becker, T. (2014). “Volume and texture



wglsel 5 038l (b sl 35T 6

O 5 555125

(2018). Effect of germinated and non-
germinated soybean flour on quality of Barbari
bread. Food Processing and Preservation
Journal, 10(1): 73-84 [in Persian].

[24] Nazari, B., Mohammadifar, M. A., Shojaee-
Aliabadi, S., Feizollahi, E., &Mirmoghtadaie,
L. (2018) Effect of ultrasound treatments on
functional properties and structure of millet
protein concentrate, Ultrasonics
Sonochemistry, 41: 382-388.

[25] Tan, M.C., Chin, N.L., Yusof, Y.A. et al.
(2015). Improvement of Eggless Cake
Structure Using Ultrasonically Treated Whey
Protein. Food and Bioprocess Technology,
8:605-614.

[26] Maghsoudlou, Y., Falsafiy S. R,
&Rostamabadi, H. (2019). Evaluating the
effect of sonication on physicochemical and
functional properties of oat starch. Electronic
Journal of Food Processing and Preservation,
12 (1): 145-160 [in Persian].

[27] Rosales-Juarez, M., Gonzalez-Mendoza, B.,
Lopez-Guel, E.C. et al. (2008). Changes on
dough rheological characteristics and bread
quality as a result of the addition of germinated
and non-germinated soybean flour. Food and
Bioprocess Technology, 1:152—-160.

[28] Mohammad zadeh Milani, J., Sedighi, N.
&Mirzaei, H. (2018). Effect of germinated and
nongerminated soybean flour on quality of
Barbari bread. Electronic Journal of Food
Processing and Preservation. 10(1): 73-84[in
Persian].

[29] Dhen, N., Roman, L., Rejeb, 1. B.,
Martinez, M. M., Garogouri, M., & Gomez, M.
(2016). Particle size distribution of soy flour
affecting the quality of enriched gluten-free
cakes. LWT - Food Science and Technology,
66: 179-185.

[30] Mizukoshi, M., Maeda, H., &Amano, H.
(1980). Model studies of cake baking. 2.
Expansion and heat set of cake batter during
baking. Cereal Chemistry, 57(5): 352-355.

[31] Naghipour, F., Sahraiyan, B., Habibi Najafi,
M. B., Karimi, M., HadadKhodaparast, M. H.,
&Sheikholeslami, Z. (2017). Effect of soy milk
powder as a natural additive to improve the
technological and sensory properties of
sorghum flour-based gluten-free oil cake.
Journal of Food Science and Technology

Yyy

germinated soy flour and flaxseed oil in
formulation of functional bread. International
Journal of Multidisciplinary Research and
Development, 3 (6): 22-28.

[15] Institute of Standards and Industrial
Research of Iran, Rice flour — Specifications
and test methods. ISIRI no 11136. 1rd edition,
Karaj: ISIRI; 2008 [in Persian].

[16] Institute of Standards and Industrial
Research of Iran, Soy flour .Specifications and

test methods. ISIRI no 2357. 1st Revision,
Karaj: ISIRI; 2018 [in Persian].

[17] Emamifar, A., Zanganeh, Z., Latifian, M.,
&Arbab, Z. (2020). Physicochemical, textural
and sensory properties of containing jujube
cake. Journal of Food Science and Technology
(Iran), 17 (103) :33-46.

[18] Salehi, F., Amin Ekhlas, S., Pavee, S.,
&Zandi, F. (2018). Effect of balangu seed gum
on rheological, physical and sensory properties
of gluten free rice cake. Journal of Food
Technology and Nutrition. 15 (4): 61-68.

[19] AACC (1999). American Association of
Cereal Chemists. Approved Methods of
Analysis, 11th Ed. St. Paul, MN, U.S.A.
AACC International.

[20] Naghipour, F., Karimi, M., Habibi Najafi,

M. B., HadadKhodaparast, M. H.,
Sheikholeslami, Z., GhiafehDavoodi, M.,
&Sahraiyan, B. (2013). Investigation on

production of gluten free cake utilizing
sorghum flour, guar and xanthan gums. Food
Science and Technology, 41 (10):127-139.

[21] Salehi, F., Kashaninejad, M., Asadi, F.,
&Najafi, A. (2016). Improvement of quality
attributes of sponge cake using infrared dried
button mushroom. Food Science and
Technology, 53: 1418-1423.

[21] Aydogdu, A., Sumnu, G., &Sahin, S.
(2018). Effects of addition of different fibers
on rheological characteristics of cake batter
and quality of cakes. Food Science and
Technology, 55(2): 667-677.

[22] Chauhan, A., Saxena, D., &Singh, S.
(2015). Total dietary fiber and antioxidant
activity of gluten free cookies made from raw
and germinated amaranth (Admaranthus spp.)
flour. LWT - Food Science and Technology,
63(2): 939-945.

[23] Milani, J. M., Sedighi, N., & Mirzaei, H.



VEo) anl N 69 AYY a_)La.:a

[38] Taghdir, M., Mazloomi, S. M., Honar, N.,
Sepandi, M., Ashourpour, M., & Saleh, M.
(2017). Effect of soy flour on nutritional,
physicochemical, and sensory characteristics
of gluten-free bread. Food Science &
Nutrition, 5:439-445.

[39] Malomo, O., Ogunmoyela, O. A. B.,
Oluwajoba, S.0., &Kukoyi, I (2012).
EFFECT of germinated soy flour on the
sensory acceptability of soy-wheat composite
bread. Asian Journal of Natural & Applied
Sciences, 1(3): 92-106.

[40] Maleki, G., Mazaheri Tehrani, M. and
Shokrollahi, F. (2016). Effect of different
concentration of soy flour on the quality of
gluten-free bread containing rice flour. Journal
of Food Science and Technology, 13(54): 51-
62[in Persian].

[41] Salehi, F., Amin Ekhlas, S., &Mehrabany,
S. (2019). Effect of soy protein isolate and
wild sage seed gum on rheological, physical
and sensory properties of sponge cake. Journal
of Innovation in Food Science and
Technology,11(3): 27-38 [in Persian].

[42] Jamalabadi, M. &, Saremnezhad, S. (2016).
Investigation on  the  physicochemical
properties of ultrasoundtreated wheat starch.
Journal of Food Science and Technology
(Iran), 53(13): 127-136 [in Persian].

[43] Mashayekh, M., Mahmoodi, M. R,
&Entezari, M. H. (2008). Effect of fortification
of defatted soy flour on sensory and
rheological properties of wheat bread.
International Journal of Food Science and
Technology, 43: 1693—1698.

YYvy

(Iran), 61(13): 77-86 [in Persian].

[32] Pycarelle, S. S., Bosmans, G. M., Pareyt,
B., Brijs, K., &Delcour, J. A. (2021). Free
wheat flour lipids decrease air-liquid interface
stability in sponge cake batter. Food Research
International, 140, 110007.

[33] Ulasevich, S. A., Gusinskaia, T. A.,
Semina, A. D., Gerasimov, A. A., Kovtunov,
E. A., lakovchenko, N. V., Orlova, O. Y.
&Skorb, E. V. (2020). Ultrasound-assisted
fabrication of gluten-free dough for automatic
producing  dumplings. Ultrasonics ~ —
Sonochemistry, 68, 105198.

[34] Tan, M.C., N. L. Chin, & Yusof Y. A.
(2011). Power ultrasound aided batter mixing
for sponge cake batter. Journal of Food
Engineering, 104: 430-437.

[35] Shahsavan Tabrizi, A., Sheikholeslami, Z.,
&Ataye Salehi, E. (2014). Comparison of the
effect of ultrasound and soy flour on the
properties of pan bread journal of sound and
vibration. Journal of Food Science and
Technology (Iran), 44(11): 129-141 [in
Persian].

[36] Taleby, H. &, GhiafehDavoodi, M. (2017).
Improvement physicochemical, textural and
sensory properties of gluten free sponge cake
by ultrasound and soy protein isolate. Journal
of Food Science and Technology (Iran), 69
(14): 195-204 [in Persian].

[37] Sciarini, L. S., Ribotta, P. D., Leon, A. E.,
& Pérez, G. T. (2010). Influence of Gluten-free
Flours and their Mixtures on Batter Properties
and Bread Quality. Food and Bioprocess
Technology, 3: 577-585.



JEST No. 133, Vol. 19, March 2023

ABSTRACT

Homepage:www.fsct.modares.ir

Journal of Food Science and Technology (Iran) £

LL

s

Scientific Research

Effect of germinated soybean flour and ultrasonic wave on
physicochemical and sensory properties of gluten-free rice cake

Zanganeh, Z. 1, Emamifar, A. 2*, Karami, M. 3

1. M.Sc Student of Food Sciences and technology, Department of Food Science and Technology, Bu-Ali Sina

University, Hamedan, Iran.

2. Associated professor, Department of Food Science and Technology, Bu-Ali Sina University, Hamedan, Iran.
3. Associated professor, Department of Food Science and Technology, Bu-Ali Sina University, Hamedan, Iran.

ABSTRACT

ARTICLE INFO

The objective of this study was to investigate the effect of replacing of rice
flour with different ratio (0, 10 and 20 % w/w based on rice flour) germinated
and non-germinated soy flour with ultrasonic pretreatment (0, 4, and 6 min)
on the cake batter on the physicochemical and sensory characteristics of rice
cake. A factorial experiment with a completely randomized design with three
replications was used for data analysis. The use of germination soy flour in
rice cake formulations and ultrasonic pretreatment on batter cake,
significantly improved the technological characteristics and sensory attributes
of the samples (p< 0.05). Compared with the non-germination soy flour, the
germinated groups had higher contents of moisture, protein, fiber, and also
improved volume, porosity and softness, significantly (p< 0.05). The sample
formulations containing of 20 % w/w germinated soy flour with ultrasonic
pretreatment for 6 min indicated the highest ranked of the technological
characteristics (volume, porosity, and firmness) and sensory attributes (texture
and overall) and unfortunately showed a higher darkness (L value) and
redness (a value) and received low sensory scores of tastes and color
compared to the other sample and control. The optimized formulation for the
technological characteristics (volume, porosity, and firmness) and all sensory
attributes preference had a germinated soy flour content of 10% with
ultrasonic pretreatment for 6 min (p< 0.05). These achievements will pave the
way for using the combination technologies involving the germination
treatment with sonication pretreatment for improving physicochemical and
sensory characteristics of cake produced by gluten-free flour blend.
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