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Table 1 Cake production formulation

Amount (g) A B C D E
Rice flour 50 50 50 50 50
Navy bean flour 40 40 40 40 40
Chia flour 10 10 10 10 10
Oil 50 25 50 25 50
Sugar 80 80 30 30 80
Inulin 30 30 30 30 0
Sucralose 0 0 0.05 0.05 0
XanthantGuar gum 0.5+0.5 0.5+0.5 0.5+0.5 0.5+0.5 0.5+0.5

Baking powder 3 3 3 3 3
Vanilla 2 2 2 2 2
Egg 70 70 70 70 70
Low fat milk 25 25 25 25 25
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Cake containing 25 g 0il+30 g sugar+30 g
inulin+0.05 g sucralose; (E) Cake containing 50 g
0il+80 g sugar+0 g inulin+0 g sucralose (Control).
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Table 2Moisture content of flours

Moisture content (%) Samples
10.10+0.007 Rice flour
8.50+0.20 Navy bean flour
6.33+0.15° Chia flour

Means and standard deviations are reported
(n=3).Means with different letter aresignificantly
different (P<0.05).
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Table 3Moisture content of cake samples
Moisture content (%) Samples

19.93+0.07° A
17.95+0.45¢ B
21.82+0.18° C
24.70+0.80° D
24.85+0.15° E

Means and standard deviations are reported
(n=3).Means with different letter aresignificantly
different (P<0.05).

(A) Cake containing 50 g 0il+80 g sugar+30 g
inulin+0 g sucralose; (B) Cake containing
containing 25 g 0il+80 g sugar+30 g inulin+0 g
sucralose; (C) Cake containing containing 50 g
0il+30 g sugar+30 g inulin+0.05 g sucralose; (D)
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Cake samples

Values

Fig 1 Crust color indexes (L*a*b*) ofGluten-free prebiotic cupcakes with reduced fat and sugar
*Bars containing different letters within colors are significantly different(P<0.05).

(A) Cake containing 50 g 0il+80 g sugar+30 g inulin+0 g sucralose; (B) Cake containing containing 25 g 0il+80
g sugar+30 g inulin+0 g sucralose; (C) Cake containing containing 50 g 0il+30 g sugar+30 g inulin+0.05 g
sucralose; (D) Cake containing 25 g 0il+30 g sugar+30 g inulin+0.05 g sucralose; (E) Cake containing 50 g

0il+80 g sugar+0 g inulin+0 g sucralose (Control).
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Cake samples

Fig 2 Crumb color indexes (L*a*b*) ofGluten-free prebiotic cupcakes with reduced fat and sugar
*Bars containing different letters within colors are significantly different(P<0.05).

(A) Cake containing 50 g 0il+80 g sugar+30 g inulin+0 g sucralose; (B) Cake containing containing 25 g 0il+80
g sugar+30 g inulin+0 g sucralose; (C) Cake containing containing 50 g 0il+30 g sugar+30 g inulin+0.05 g
sucralose; (D) Cake containing 25 g 0il+30 g sugar+30 g inulin+0.05 g sucralose; (E) Cake containing 50 g

0il+80 g sugar+0 g inulin+0 g sucralose (Control).
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Table 3 Textural properties of cake samples

Cohesiveness Springiness Hardness Samples

)
0.25° 0.29° 826.64° A
0.41° 0.63° 966.96° B
0.52° 0.80° 1154.69° C
0.22° 0.43° 1507.84° D
0.24° 0.39¢ 675.03° E

Means and standard deviations are reported
(n=3).Means with different letter aresignificantly
different (P<0.05).

(A) Cake containing 50 g 0il+80 g sugar+30 g
inulin+0 g sucralose; (B) Cake containing
containing 25 g 0il+80 g sugar+30 g inulin+0 g
sucralose; (C) Cake containing containing 50 g
0il+30 g sugar+30 g inulin+0.05 g sucralose; (D)
Cake containing 25 g 0il+30 g sugar+30 g
inulin+0.05 g sucralose; (E) Cake containing 50 g
0il+80 g sugar+0 g inulin+0 g sucralose (Control).
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Table 3 pH of cake samples

pH Samples
7.23+0.04° A
7.71£0.11% B
7.42+0.02° C
7.36+0.03° D
7.32+0.04 E

Means and standard deviations are reported
(n=3).Means with different letter aresignificantly
different (P<0.05).

(A) Cake containing 50 g 0il+80 g sugar+30 g
inulin+0 g sucralose; (B) Cake containing
containing 25 g 0il+80 g sugar+30 g inulin+0 g
sucralose; (C) Cake containing containing 50 g
0il+30 g sugar+30 g inulin+0.05 g sucralose; (D)
Cake containing 25 g 0il+30 g sugar+30 g
inulin+0.05 g sucralose; (E) Cake containing 50 g
0il+80 g sugar+0 g inulin+0 g sucralose (Control).

S il —g-r

CLSS s wyad (Simgm 5 Supd e £ Jpdx o
wdly S a5 e, b 58 Ok Smg n Sl
sdalice oo opl 03 a5 Hsboles ol stelps Jiled w
T e N D S T
e o el Gl by (P<e/v0) csls (gl
5 el Bl el (S 5 S s SR
ol il 2alS il (ST 55l ) ke Sy
53 4y 8w sl Ol SRl 1 s S8 2l ol
SbBl adls il e Al Y3 S 4 e g0 b
o3Il 5 el b s S elal O w Ol e &S LY )
3 s e ol Ll e SS e sl
A5l e S8 e slacl I gl Ol 215
osbl (S ez 53 sz Glps e 53 5 0kt S S
U s dalps o ol e 5 ol o5 U 5 2eST oy
b Y Tasd walS O e il 5l SoanSS il
S Sis i 5 oo 2l sleShs 2 ol U
Ol S S b B b A el e OF 4tz
Sl 0T JLs 4 5 58 IS wd b Al L
A e LES il O S et aniSes
P e Wi 1L gl pl e A3 el
Ll e 3 )ls S8 3L pe A1 3 ol
Sod gl 043 B35 e S S L sl e
DAi e et 3 6 Lk [l L s s S o

Cowd & i b Gl [ asd e ol S st


http://dx.doi.org/10.22034/FSCT.19.130.111
https://dorl.net/dor/20.1001.1.20088787.1401.19.130.10.9
https://fsct.modares.ac.ir/article-7-62668-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-04-11 ]

[ DOR: 20.1001.1.20088787.1401.19.130.10.9 ]

[ DOI: 10.22034/FSCT.19.130.111 ]

wOak Slrd KS pland S5 sl S5 b5

Ob&aﬁ)@%lﬂﬁ

with inulin in cakes: bubble size distribution,
physical and sensory properties. Food and
Bioprocess Technology, 7(4): 964-974.

[10] Lin, S.D., Hwang, C.F., Yeh, C.H. 2003.
Physical and sensory characteristics of
chiffon cake prepared with erythritol as
replacement for sucrose. Journal of Food
Science, 68(6): 2107-2110.

[11] Fennema, O.R. 1996. Food chemistry.
CRC Press.

[12] Jonnalagadda, S.S., Jones, J.M., Black,
J.D. 2005. Position of the American Dietetic
Association: fat replacers. Journal of the
American Dietetic Association, 105(2): 266-
75.

[13] Ognean, C.F., Darie, N., Ognean, M.,
2006. Fat replacers: review. Journal of
Agroalimentary Processes and Technologies,
12(2): 433-442.

[14] Peng, X., Yao, Y. 2017. Carbohydrates as
fat replacers. Annual Review of Food
Science and Technology, 8: 331-351.

[15] Hamaker, B.R. ed.2007. Technology of
functional cereal products. Elsevier.

[16] Hussein, E.A., El-Beltagy, A.E., Gaafar,
AM. 2011. Production and quality
evaluation of low calorie cake. American
Journal of Food Technology, 6(9): 827-834.

[17] Rodriguez - Garcia, J., Puig, A,
Salvador, A., Hernando, 1  2012.
Optimization of a sponge cake formulation
with inulin as fat replacer: structure,
physicochemical, and sensory properties.
Journal of Food Science, 77(2): C189-C197.

[18] Cardarelli, H.R., Buriti, F.C., Castro, L.A.,
Saad, S.M. 2008. Inulin and oligofructose
improve sensory quality and increase the
probiotic viable count in potentially
synbiotic petit-suisse cheese. LWT-Food
Science and Technology, 41(6): 1037-1046.

[19] Kroyer, G.T. 1999. The low calorie
sweetener stevioside: stability and interaction
with food ingredients. LWT-Food Science
and Technology, 32(8): 509-512.

[20] Lothrop, R.S. 2012. Physicochemical and
sensory quality of chiffon cake prepared with
rebaudioside-A and erythritol as replacement
for sucrose (Doctoral dissertation, Colorado
State University).

[21] Cavalcante, R.S., Silva, C.EM.D. 2015.
Effects of sucrose reduction on the structural
characteristics of sponge cake.
RevistaCiénciaAgronomica, 46: 718-723.

[22] Lin, S.D., Lee, C.C. 2005. Qualities of
chiffon cake prepared with indigestible

.,\>l) Lf)&.w' JIJI alf;..}\: <L5‘:"°J}1_L;‘:‘)}J) J“l; C,JJ[&A

Js...iLw u.’:lb).)é} S.....:“)}.;

sl =

[1] Gallagher, E., Gormley, T.R., Arendt, E.K.
2004. Recent advances in the formulation of
gluten-free cereal-based products. Trends in
Food Science and Technology, 15(3-4): 143-
152.

[2] Lazaridou, A., Duta, D., Papageorgiou, M.,
Belc, N., Biliaderis, C.G. 2007. Effects of
hydrocolloids on dough rheology and bread
quality parameters in gluten-free
formulations. Journal of Food Engineering,
79(3): 1033-1047.

[3] Gujral, H.S., Guardiola, 1., Carbonell, J.V.,
Rosell, C.M. 2003. Effect of cyclodextrinase
on dough rheology and bread quality from
rice flour. Journal of Agricultural and Food
Chemistry, 51(13): 3814-3818.

[4] Gallagher, E., Gormley, T.R., Arendt,
E.K.2003. Crust and crumb characteristics of
gluten free breads. Journal of Food
Engineering, 56(2-3): 153-161.

[5] Singh, M., Byars, J.A., Liu, S.X.2015.
Navy Bean Flour Particle Size and Protein
Content Affect Cake Baking and Batter
Quality 1. Journal of Food Science, 80(6):
E1229-E1234.

[6] Porras - Loaiza, P., Jiménez - Munguia,
M.T., Sosa - Morales, M.E., Palou, E.,
Lépez - Malo, A. 2014. Physical properties,
chemical characterization and fatty acid
composition of M exican chia (S
alviahispanica L.) seeds. International
Journal of Food Science and Technology,
49(2): 571-577.

[7]da Silva Marineli, R., Moraes, E.A.
Lenquiste, S.A., Godoy, A.T., Eberlin, M.N.,
Marostica Jr, M.R. 2014. Chemical
characterization and antioxidant potential of
Chilean chia seeds and oil (Salvia hispanica
L.)). LWT-Food Science and Technology,
59(2): 1304-1310.

[8] Kocer, D., Hicsasmaz, Z., Bayindirli, A.,
Katnas, S. 2007. Bubble and pore formation
of the high-ratio cake formulation with
polydextrose as a sugar-and fat-replacer.
Journal of Food Engineering, 78(3): 953-
964.

[9Rodriguez-Garcia, J.,  Salvador, A,
Hernando, 1. 2014. Replacing fat and sugar


http://dx.doi.org/10.22034/FSCT.19.130.111
https://dorl.net/dor/20.1001.1.20088787.1401.19.130.10.9
https://fsct.modares.ac.ir/article-7-62668-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-04-11 ]

[ DOR: 20.1001.1.20088787.1401.19.130.10.9 ]

[ DOI: 10.22034/FSCT.19.130.111 ]

YE0Y 53T N 6y A osled

Olnl oM mlo 5 pske ale

Journal of Food Quality, 38(5): 305-315.

[30] Damanafshan, P., Salehifar, M.,
GhiassiTarzi, B., Bakhoda, H. 2014. Effect
of inulin on the qualitative characteristics of
cake. Journal of Food Science and
Technology (2008-8787), 12(46).

[31] Morris, C., Morris, G.A. 2012. The effect
of inulin and fructo-oligosaccharide
supplementation on the textural, rheological
and sensory properties of bread and their role
in weight management: A review. Food
Chemistry, 133(2): 237-248.

[32] Hager, A.S., Ryan, L.A., Schwab, C,
Génzle, M.G., O’Doherty, J.V., Arendt, E.K.
2011. Influence of the soluble fibres inulin
and oat B-glucan on quality of dough and
bread. European Food Research and
Technology, 232(3): 405-413.

[33] Celik, 1., Isik, F., Gursoy, O., Yilmaz,
Y.2013. Use of Jerusalem artichoke
(Helianthus tuberosus) tubers as a natural
source of inulin in cakes. Journal of Food
Processing and Preservation, 37(5): 483-488.

[34] Volpini-Rapina, L.F., Sokei, F.R., Conti-
Silva, A.C. 2012. Sensory profile and
preference mapping of orange cakes with
addition  of  prebiotics inulin  and
oligofructose. LWT-Food Science and
Technology, 48(1): 37-42.

[35] Ronda, F., Gomez, M., Blanco, C.A.,
Caballero, P.A. 2005. Effects of polyols and
nondigestible oligosaccharides on the quality
of sugar-free sponge cakes. Food Chemistry,
90(4): 549-555.

[36] Magsood, M.T. 2015. Effect of sucralose
and polydextrose on rheological and textural
properties of cake.

dextrin and sucralose as replacement for
sucrose. Cereal Chemistry, 82(4): 405-413.

[23] Barzegar, H., Alizadeh Behbahani, B.,
Zangene, N., Abdolnabipoor, E. 2021. Effect
of Spirulina platensis microalgae powder as
an egg white substitute on the sponge cake
properties. Journal of Food Science and
Technology(Iran), 17: 31-44.

[24] Zangeneh, N., Barzegar, H., Alizadeh
Behbahani, B., Mehrnia, M. A. 2020.
Investigation of the effect of different
Spirulina platensis levels on nutritional,
physicochemical and sensory properties of
sponge cake. Iranian Food Science and
Technology Research Journal, 16: 207-220.

[25]Lim, H.S., Ghafoor, K., Park, S.H.,
Hwang, S.Y., Park, J. 2010. Quality and
antioxidant properties of yellow layer cake
containing Korean turmeric (Curcuma longa
L.) powder. Journal of Food and Nutrition
Research, 49(3).

[26] Majzoobi, M., Boostani, S., Farahnaky,
A. 2013. Improvement of box cake quality
using instant wheat starch. Journal of Food
Research (University of Tabriz). 22: 421-
429.

[27] Codina, G.G., Bilan, E. 2006. Using
Inulin in bakery products. Journal of
Agroalimentary Processes and Technologies,
12(1): 6.

[28] Akesowan, A. 2009. Quality of reduced-
fat chiffon cakes prepared with erythritol-
sucralose as replacement for sugar. Pakistan
journal of nutrition, 8(9):1383-1386..

[29] Krystyjan, M., Gumul, D., Ziobro, R.,
Sikora, M. 2015. The effect of inulin as a fat
replacement on dough and biscuit properties.


http://dx.doi.org/10.22034/FSCT.19.130.111
https://dorl.net/dor/20.1001.1.20088787.1401.19.130.10.9
https://fsct.modares.ac.ir/article-7-62668-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-04-11 ]

[ DOR: 20.1001.1.20088787.1401.19.130.10.9 ]

[ DOI: 10.22034/FSCT.19.130.111 ]

JFST No. 130, Vol. 19, December 2022 ABSTRACT

l‘:l Journal of Food Science and Technology (Iran)

S Homepage:www.fsct.modares.ir

e

Scientific Research

Evaluation of physicochemical characteristics of gluten-free cup
cake containing inulin

Kalani, P. !, Jafarian, S. >, Azizi, M. H. >, Asadi, Gh. H. ¥, Roozbeh Nasiraie, L. >

1. Ph.D. Student, Department of Food Science and Technology, Noor Branch, Islamic Azad University,
Mazandaran, Iran.
2. Assistant Professor, Department of Food Science and Technology, Noor Branch, Islamic Azad University,
Mazandaran, Iran.
3. Professor, Department of Food Science and Technology, Faculty of Agriculture,
TarbiatModaresUniversity, Tehran, Iran.

4. Assistant Professor, Department of Food Science and Technology,Faculty of Agriculture Sciences and Food
Industry, Science and Research Branch, Islamic Azad University, Tehran, Iran.

ARTICLE INFO

ABSTRACT

Article History:

Received 2022/07/ 05
Accepted 2022/ 10/ 17

Keywords:

Cake,

Fat mimic,
Inulin,

Sugar substitute,
Sucralose.

10.22034/FSCT.19.130.111
DOR: 20.1001.1.20088787.1401.19.130.10.9

*Corresponding Author E-Mail:
drsjafarian@yahoo.com

The health-conscious public demands high-quality and low-calorie
products that are low in fatand sugar. The aim of this research is to
evaluate the physicochemical characteristics of gluten-free cup cake
containing inulin. In this research, rice, white bean and chia flours are
used as a partial substitute for wheat flour, respectively at the levels of
50, 40 and 10 grams, inulin as a fat mimicsat the levels of 0 and 30
grams, and sucralose as a partial substitute for sugar in the cake is used
at the levels of 0 and 0.05 grams.According to the results of this study,
sugar substitution with sucralose and fat replacement with inulin in
gluten-free prebiotic cake, reduced moisture content, brighter and
yellower crust and crumb, decreased pH, increased hardness and
decreased springiness and cohesiveness.
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