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Table 1- Variables and levels used in the Central Composite method to evaluate and

optimize bread enriched with acorn flour

Independent variable

symbol in the final model

Levels of variables used

1 0 -1
Gluten percentage A 4 2.5 1
Acorn flour percentage 30 20 10
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Table 2- Examining the coefficients of the bread texture measurement model enriched with acorn flour

and gluten

Firmness (N)
Independent variable First day Fourth day
Fixed model 8.40%%* 20.54%*
Gluten-percentage (A) -0.38*** -2.19
Acorn flour - percentage (B) 0.540%%% 8.53%*
AB - _
A? 0.19 3.22
BZ _0.34-35:--:5:- 4 76,_
Lack of Fit error n.s n.s
Model significance seslesk e
R? 0.97 0.95

* (P <0.05), ** (P <0.01) and *** (P < 0.001) indicate the significant effect of the model components on the

investigated feature and the significance of the model.

n.s means non-significance. The coefficients of the model are given as coefficients of coded variables (-1 to

1).
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Fig. 1. The effect of gluten and acorn flour on bread firmness
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Fig. 2. The effect of acorn flour and gluten on the volume and porosity of bread
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Table 3- Statistical comparison of model quality indicators with experimental data and statistical
comparison of optimal and control samples

Quality _ Control Sig Prediction Sig
measurement Optimal sample sample results of

parameter P (Anova) optimization ~ (Anova)
Stiffness (Newton) 7.97£0.37 8.48 £ 0.56 Ns 7.32N Ns
Stiffness on day 4 18.03 +0.70 16.27 + 0.81 Ns 17.79N Ns
(Newton)

Special volume 3.97£0.27 4.04 £0.10 Ns 3.75 Ns
Chroma - crust 15.16 £ 0.71 2111121 14.39 Ns
Porosity (percentage) 37.63+1.03 37.09+£0.78 Ns 37.25 Ns

* indicates a statistical difference at the significance level of 95% and ns indicates no statistical difference

among the samples.

*Sig(Anova): indicates the statistical difference between the control sample (without acorn flour) and the

optimal sample.

*Sig(t-test) indicates the statistical difference between the software proposal and the laboratory measured

characteristics in the optimal sample.
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Table 4- Sensory evaluation of bread enriched with acorn

Bread crust Bread core The aroma of Overall

Sample Bread texture

color color bread acceptance
Control 450+£0.90? 4.42+0.60 2 4.42+0.66 2 4.17£0.57 2 4.08+0.90 2
Optimum (10% b b
acorn flour) 441+0.88°2 4.66+0.42 @ 475+ 0.45 2 4.75+ 0.45 4.83+£0.38
*Same letters indicate no significant difference in an index

6;:5 aei-t

Laks,T do,s Ve (ghyls) a5 05 45 3l OLES & god
—ao 31 (bl 5T 80) el & ged 5 (568 s 6
SNl (s s 5 o pase pm (i sla
0> PSS A ety 0L o el (gl e L]
O30 ow g 33 bl 5T 055330 5 A OU kS Lo
OU 5 |y g €s0d QBAES S pme oS 5ls QLS s

Losls =TS Jals

6J|}<ML’:M—°

sler 5 O e sl Jb ol L dla
Shaml b IG5 Olghol s Al A
b Y g g1l A5 (3 (1 S Olge b
Ve ladle L VIV uS bl Sless sl il
s Sty Sl asinds ol ol plsil VEY

11

05 Gl s ralS 4 e 0L s bk 5,1 31 eslanal
B 35 S 03550 5 335 e O o pasie
351 035380 men 315 (S5s ) g b3 sme 5 e
S 03558 533,85 (o0 06 OAS Fids a4y e bk
|y & ged gt 5 0d S5 gl 5,1 1 ralS 4 e
Os Gady (sl 0ol Lo plpls das e ialS
O PR g 1 G PR R P R JE S RN
e IS 338 T Gl Ol e 1 s
3T b by 5 s me (ds)3 40 Olsabsl L)
Sshane o kS 35T IS 00 G35 4 W ke bk
0L ol (sl e SIS 4 bl 35T 055380 135 oo
aMLiJngUu.omvmﬁ;\dHS;bJule
:fﬁbﬁ)u@wlqﬂl&pk_’l{wiw.ﬁ
Lo e s Ob jre oLy, J&Eqﬁar&f sl s

Silwange cat.» Adls Cogldas |y el o] Q@.)W.Sa_efm



bl 5T ol S 8L Ol W s gl auge

Q\)&w;ﬁ;}y

ple

[1] Davoudi, Z., Shahedi, M., & Kadivar, M.
(2019). Effect of zucchini powder
incorporation on the dough rheology and
physico-chemical, sensory and quality of
Taftoon bread. Journal of food science and
technology (Iran), 16(91), 305-314.

[2] Bainbridge, D. A. (1986). Use of acorns for
food in California: past, present, future.
Paper presented at the Symposium,
November.

[3] Raki¢, S., Povrenovi¢, D., TeSevi¢, V.,
Simi¢, M., & Maleti¢, R. (2006). Oak acorn,
polyphenols and antioxidant activity in
functional food. Journal of Food
Engineering, 74(3), 416-423.

[4] Klaochanpong, N., Puttanlek, C.,
Rungsardthong, V., Puncha-arnon, S., &
Uttapap, D. (2015). Physicochemical and
structural properties of debranched waxy
rice, waxy corn and waxy potato starches.
Food hydrocolloids, 45, 218-226.

[5] Makhlouf, F. Z., Squeo, G., Difonzo, G.,
Faccia, M., Pasqualone, A., Summo, C,, ...
Caponiob, F. (2020). Effects of storage on
the oxidative stability of acorn oils extracted
from three different.

[6] Al-Rousana, W., Ajoa, R., Al-Ismailb, K,
Attleec, A., Shakerd, R., & Osailid, T.
(2013). Characterization of acorn fruit oils
extracted from selected Mediterranean
Quercus species. Grasas y Aceites, 64, 5.

[7] Claudia, P. (2013). Acorn bread: A
traditional food of the past in Sardinia (ltaly).
Journal of Cultural Heritage, 14(3), S71-S74.

[8] Garcia-Gomez, E., Pérez-Badia, R., Pereira,
J., & Puri, R. K. (2017). The Consumption of
Acorns (from Quercus spp.) in the Central
West of the Iberian Peninsula in the 20th
Century. Economic Botany, 71(3), 256-268.

[9] Akcan, T., Gokge, R., Asensio, M., Estévez,
M., & Morcuende, D. (2017). Acorn
(Quercus spp.) as a novel source of oleic acid
and tocopherols for livestock and humans:
discrimination of selected species from
Mediterranean forest. Journal of Food
Science and Technology, 54, 3050-3057.

[10]Korus, J., Witczak, M., Ziobro, R., &
Juszczak, L. (2015). The influence of acorn
flour on rheological properties of gluten-free
dough and physical characteristics of the

12

bread. European Food Research and
Technology, 240, 1135-1143.

[11] Rababah, T. M., Ereifej, K. I., Al-Mahasneh,
M. A., Alhamad, M. N., Alrababah, M. A,
& Muhammad, A. (2008). The
physicochemical composition of acorns for
two mediterranean Quercus species. Jordan
Journal of Agricultural Sciences, 4(2), 131-
137.

[12] Rosenberg, D. (2008). The possible use of
acorns in past economies of the Southern
Levant: a staple food or a negligible food
source? Levant, 40(2), 167-175.

[13] Pleszczynska, M., & Szczodrak, J. (2005).
Taniny 1 ich rozklad enzymatyczny.
biotechnologia, 1(68), 152-165.

[14] Shishehbor, F., Salimi, Z., Veissi, M.,
Malehi, A. S., Shiri-Nasab, M., & Helli, B.
(2020). Effect of oak flour on glycemic index
and satiety index of white bread. Iranian Red
Crescent Medical Journal, 22(1).

[15] Beltrdo Martins, R., Gouvinhas, 1., Nunes,
M. C., Alcides Peres, J., Raymundo, A., &
Barros, A. 1. (2020). Acorn flour as a source
of bioactive compounds in gluten-free bread.
Molecules, 25(16), 3568.

[16] Huang, J.-y., Liao, J.-s., Qi, J.-r., Jiang, W.-
X., & Yang, X.-q. (2021). Structural and
physicochemical properties of pectin-rich
dietary fiber prepared from citrus peel. Food
hydrocolloids, 110, 106140.

[17] Afshari-Jouybari, H., & Farahnaky, A.
(2011). Evaluation of Photoshop software
potential for food colorimetry. Journal of
Food Engineering, 106(2), 170-175.

[18]Siddig, M., Nasir, M., Ravi, R., Butt, M.,
Dolan, K., & Harte, J. (2009). Effect of
defatted maize germ flour addition on the
physical and sensory quality of wheat bread.
LWT-Food Science and Technology, 42(2),
464-470.

[19] Farrera-Rebollo, R. R., Salgado-Cruz, M. d.
I. P., Chanona-Pérez, J., Gutiérrez-Lépez, G.
F., Alamilla-Beltran, L., & Calderén-
Dominguez, G. (2012). Evaluation of image
analysis tools for characterization of sweet
bread crumb structure. Food and Bioprocess
Technology, 5, 474-484.

[20] Majzoobi, M., Mortazavi, S., Asadi
Yousefabad, S., & Farahnaki, A. (2013). The
effect of acorn flour on Characteristics of
dough and Barbari bread. Research in
science and Food industry, 23(2), 271-280.



VENT 3TN o, NOE 6 el

[)lﬂl L;l‘j‘b @L«p}f‘y\&bbu

[21]Lawless, H. T., & Heymann, H. (2010).
Sensory evaluation of food: principles and
practices: Springer Science & Business
Media.

[22] Modipuram, M. U. (2013). Assessment of
functional properties of different flours.
African Journal of Agricultural, 38(8), 4849-
4852,

[23] Martins, R. B., Gouvinhas, 1., Nunes, M. C.,
Ferreira, L. M., Peres, J. A., Raymundo, A.,
& Barros, A. I. (2022). Acorn flour from
holm  oak  (Quercus  rotundifolia):
Assessment of nutritional, phenolic, and
technological profile. Current Research in
Food Science, 5, 2211-2218.

[24] Cauvain, S. (2004). Improving the texture of
bread. In Texture in food (Vol. 2, pp. 432-
450). New York: CRC Press.

[25]Curti, E., Carini, E., Tribuzio, G., &
Vittadini, E. (2014). Bread staling: Effect of
gluten on physico-chemical properties and
molecular mobility. LWT-Food Science and
Technology, 59(1), 418-425.

[26] Ehsan Yazdanpanah, M., Hojjatoleslamy, &
Molavi, H. (2020). Effect of Persian Acorn
Flour on Physicochemical and Sensory
Properties of Baguettes. food engeneering
research, 19(2).

[27]Polaki, A., Xasapis, P., Fasseas, C.,
Yanniotis, S., & Mandala, 1. (2010). Fiber
and hydrocolloid content affect the
microstructural and sensory characteristics
of fresh and frozen stored bread. Journal of
Food Engineering, 97(1), 1-7.

[28] Codina, G. G., Bordei, D., & Paslaru, V.
(2008). The effects of different doses of

13

gluten on rheological behaviour of dough
and bread quality. Romanian
Biotechnological Letters, 13(6), 37-42.

[29] Gonzales-Barron, U., & Butler, F. (2008).
Fractal texture analysis of bread crumb
digital images. European Food Research and
Technology, 226, 721-729.

[30] Sanz Penella, J., Collar, C., & Haros, M.
(2008). Effect of wheat bran and enzyme
addition on dough functional performance
and phytic acid levels in bread. Journal of
Cereal Science, 48(3), 715-721.

[31] Angioloni, A., & Collar, C. (2009). Bread
crumb quality assessment: a plural physical
approach. European Food Research and
Technology, 229, 21-30.

[32] Pycia, K., & IvaniSova, E. (2020).
Physicochemical and antioxidant properties
of wheat bread enriched with hazelnuts and
walnuts. Foods, 9(8), 1081.

[33] Giannou, V., & Tzia, C. (2016). Addition of
vital wheat gluten to enhance the quality
characteristics of frozen dough products.

Foods, 5(1), 6.

[34] Martins, S. 1., Jongen, W. M., & Van Boekel,
M. A. (2000). A review of Maillard reaction
in food and implications to Kkinetic
modelling. Trends in Food Science &
Technology, 11(9-10), 364-373.

[35] Majzoobi, M., Radi, M., Farahnaky, A.,
Jamalian, J., Tongtang, T., & Mesbahi, G.
(2011). Physicochemical properties of pre-
gelatinized wheat starch produced by a twin
drum drier. Journal of Agricultural Science
and Technology, 13(2), 193-202.



JFST No. 154, Vol. 21, December2024

ABSTRACT

N ~» Homepage:www.fsct.modares.ir

Journal of Food Science and Technology (Iran)

et e

Scientific Research

bread containing acorn flour and evaluating Optimization of producing baguette

its characteristics

Ali Forouhar?, Hamed Saberian*>=', Mohsen Ebrahimi Hemmati Kaykha®

1- Ph.D. Researcher of Department of Agro-industrial Waste Processing, Academic Center for Education,

Culture and Research (ACECR) on IUT, Isfahan, Iran.

2- Ph.D. Assistant Professor of Department of Agro-industrial Waste Processing, Academic Center for
Education, Culture and Research (ACECR) on IUT, Isfahan, Iran.

3- Ph.D. student, Department of Food Science and Technology, College of Agriculture, Isfahan

University of Technology, Isfahan, Iran.

ARTICLE INFO

ABSTRACT

Article History:
Received:2024/1/3
Accepted:2024/5/15

Keywords:
Acorn flour,
Bread,

Texture analysis,

Sensory analysis.

10.22034/FSCT.21.154.1.

*Corresponding Author E-
Saberian@acecr.ac.ir

In addition to the nutrients, acorn fruits contain a large amount of
Polyphenolic compounds. For this reason, acorn can be considered as
a suitable raw material for making bread and sweets. The use of acorn
flour in food products leads to enhancing their nutritional value,
creating added value for this forest fruit and then, helps to preserve
oak lands and forests. Therefore, the purpose of this research was to
enrich bread using acorn flour. So, the effect of replacing 10-30%
acorn flour with wheat flour along with 1-4% gluten on the quality
characteristics of the produced bread was investigated. Optimization
of bread formula was done based on response surface method. The
results showed that the use of acorn flour leads to an increase in
hardness in bread and the addition of gluten moderates part of this
effect. The initial hardness and specific volume of the samples were
obtained in the range of 7.31 to 9.1 N and 2.94 to 3.7 cm3/g
corresponding to the samples with the lowest and highest amount of
acorn flour. The results of image processing of bread crumb showed
that with the increase in the percentage of acorn flour usage, the
percentage of porosity decreased significantly, although the porosity
value was increased by the addition of gluten (p<0.05). It was also
found that the addition of acorn flour caused a decrease in the
brightness of the crumb and crust of the bread. Finally, the optimized
formula with 10% acorn flour and 4% gluten was more accepted by
the panel taste, with a score of 4.83, compared to the sample without
acorn flour, which scored 4.08. Therefore, it is possible to remove the
disadvantages of bread containing oak flour by adding gluten and
even achieve bread with a more favorable overall acceptance than
wheat bread.
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