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Background and Objective: The production of gluten-free foods is
the best way to prevent the complications of celiac disease. To
improve the nutritional properties and functionality of these
products, foods with high levels of these properties can be used.
Oleaster contains antioxidant compounds, fiber, and minerals,
including high calcium. This fruit has cholesterol-lowering effects
and cytotoxic effects on human cancer cells and has analgesic and
anti-inflammatory effects.

Materials and Methods: In this study, to produce gluten-free
Fooman cookies based on rice flour, Oleaster powder was used as a
substitute for part of the rice flour. Five samples based on rice flour
were prepared with percentages of replacing rice flour with whole
Oleaster powder of 0, 5, 10, 15, and 20 percent. To produce gluten-
free cookie samples, first the amount of rice flour and Oleaster
powder were mixed with different percentages and then used in the
cookie formulation to produce dough. The samples were examined
for moisture, ash, protein, fat, and fiber content according to the
AACC method. In addition, calcium content was measured using an
atomic absorption spectrophotometer, specific volume was
measured using a specific volume replacement method with
rapeseed, texture hardness was measured using a texture analyzer,
porosity, and color indices were measured using ImageJ software.
Sensory properties including taste, odor, texture, color, and overall
acceptance of the samples were also evaluated and compared using a
5-point hedonic method. Data were analyzed using a factorial
experiment in a completely randomized design and Duncan's
multiple range comparison at a confidence level of 95% using SPSS
software.

Findings: According to the results, with an increase in the
percentage of replacement of whole Oleaster powder, the moisture,
ash, fat, and fiber content of the cookie samples increased; however,
these samples had a lower protein content. The sample containing
more whole Oleaster powder had a calcium content of 0.51 mg/gr,
which was almost twice as much as the control sample. Also, the
cookie samples containing more whole Oleaster powder had lower
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porosity and specific volume, and higher texture hardness than the
control sample. In terms of the color indices of the cookie crust, the
Fooman cookie sample with more Oleaster powder content (20%) as
a substitute for rice flour had a higher a* index and a lower b* index
than the other samples; this sample also had a lower brightness (L*)
than the control sample.

Conclusion: Regarding the sensory characteristics, the samples
containing 5 and 10 percent whole Oleaster powder scored higher
points than even the control sample, and due to the higher fiber and
calcium content in the sample containing 10 percent whole Oleaster
powder, this treatment was selected as the best sample.
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Figure 1. Color indices (a*, b* and L*) of cookie samples
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Figure 2. Sensory properties of cookie samples including taste, odor, texture, color, and overall
acceptance
Aoy Ve & 5,1 doysdr sl T3 e JolS 555 Ao 530 & 5,1 Ao 5380 b2 T2 o] ST doys Ve el (aals $se) T1

Aoeew JalS 535 Ao ys Ve ;CJ}.!:)TM):/V Lg;l;-ZTE))Ja;;,«JAS):ﬁMJJWO}G]J{:JTM)MO ss- T4 owew JalS 535

35 4ol
Ls)l':“"d)}f)‘ 6;},&?)bjwl‘-;v‘m“5big&l~§;jdm J\}.& 5]:-;-:9 M).)éb‘iﬂksw‘d\exﬁv\?d««
s 0l b g IS BB A S ile st sl e ol b3 s G Ol des sl s sles
o JalS 535 b o 351 S0l Slie SR LS eslinal dowi JalS 53 51O sladas (35,0 05 3L
jb* ‘ijV»‘M Lﬂjﬁﬂblﬂjukﬂ U,L.i‘jé‘a*)wchrﬂ...ls ‘(S uf.\.é c]._..‘S\z- ch.:jla)
S sas 3l S0 il VU e Sbilael Lol 0 don Yo 0ol Jldie o min 3L als L*
el b &S bl s tnils 1) e Sllael e o a8 35 Aona Ve 50 (sl £ sed (5
N S 5T Cools sl SLS 5 pede Blall 5 Gdas slse ple (oS b (lse cdo)s e

338 Sy o IS W5 (Sl ol 3 eslizal 1) il o 133

References
1. Calado, J., & Verdelho Machado, M. 2022. Celiac disease revisited. GE-Portuguese Journal
of Gastroenterology, 29(2), 111-124.

2. Malalgoda, M. and S. 2017. Simsek, Celiac disease and cereal proteins. Food hydrocolloids,
68: 108-113.

3. Guandalini, S., & Discepolo, V. 2022. Celiac disease. Textbook of pediatric
gastroenterology, hepatology and nutrition: A comprehensive guide to practice, 525-548.
Iversen, R., & Sollid, L. M. 2023. The immunobiology and pathogenesis of celiac
disease. Annual Review of Pathology: Mechanisms of Disease, 18(1), 47-70.
Martinez, E., Garcia-Martinez, R., Alvarez-Orti, M., Rabadan, A., Pardo-Giménez, A., &
Pardo, J. E. 2021. Elaboration of gluten-free cookies with defatted seed flours: Effects on
technological, nutritional, and consumer aspects. Foods, 10(6), 1213.
6. Zare, A., Khorshidi, J., & Vafaee, Y. 2023. Natural biochemical and morphological diversity
of oleaster (Elaeagnus angustifolia L.) genotypes from the west of Iran: applicable for
conservation, domestication, and breeding. Genetic Resources and Crop Evolution, 70(8),
2575-2592.

AR



VF¥ Y D)Lo.n.:} dY b)sb “,d"\" .3‘90 d)'@ﬁd)ﬁi)é

7. Sahin, N. 2023 . Bioactive components and nutritional properties of fiber- rich cookies
produced with different parts of oleaster (Elaeagnus angustifolia L.). Journal of the Science
of Food and Agriculture, 103(14), 6975-6983.

8. Al Jubouri, T. J. S., & Qarneh, H. A. A. 2024. Evaluation of the diversity, percentage and
profile of fatty acids in the seeds of different populations of elderberry (Elaeagnus
angustifolia L.). Iranian journal of food science and industry, 21(149).

9. Sakac, M . 2016 . Shelf-life prediction of gluten-free rice-buckwheat cookies. Journal of
Cereal Science, 69:336-343.

10.Jan, R., D.C. Saxena, and S. 2016. Singh, Physico-chemical, textural, sensory and
antioxidant characteristics of gluten — Free cookies made from raw and germinated
Chenopodium (Chenopodium album) flour. LWT - Food Science and Technology, 71: 281-
287.

11.Giuberti, G., et al., 2018. Exploitation of alfalfa seed (Medicago sativa L.) flour into gluten-
free rice cookies: Nutritional, antioxidant and quality characteristics. Food Chemistry, 239:
679-687.

12.Silva, T.F. and A.C. Conti-Silva. 2018. Potentiality of gluten-free chocolate cookies with
added inulin/oligofructose: Chemical, physical and sensory characterization. LWT, 90:172-
179.

13.Sasanam, S., Thumthanaruk, B., Rungsardthong, V., Laohavijitjan, J., Mussatto, S. I., &
Uttapap, D. 2023 . Physicochemical and pasting properties of rice flour, banana flour, and
job’s tears flour: flour blends and application in gluten-free cookies. Applied Science and
Engineering Progress, 16(2), 5992-5992.

14.Anggraeni, A. A., Triwitono, P., Lestari, L. A.,, & Harmayani, E. 2023. Functional
characteristics of composite flour made from fermented cassava flour and soy protein
concentrate containing porang glucomannan. InIOP Conference Series: Earth and
Environmental Science, 1168, 1: 012040).

15.Silva-Paz, R. J., Silva-Lizarraga, R. R., Jamanca-Gonzales, N. C., & Eccofia-Sota, A. 2024 .
Evaluation of the physicochemical and sensory characteristics of gluten-free
cookies. Frontiers in Nutrition, 10, 1304117.

16.AACC. Approved Methods of Analysis of the American Association of Cereal Chemists, St.
Paul, MN. 2000

17.Adeoye BK, Adeleye KA, Ani IF, Akinlade AR, Ngozi EO, Ajuzie NC. 2019. Quality
evaluation of bread enriched with mushroom powder.IOSR Journal of environmental
science, technology and food technology;13:11-18.

18.Nouri M, Nasehi B, Samavati V, Mehdizadeh SA. 2017 . Optimizing the effects of Persian
gum and carrot pomace powder for development of low-fat donut with high fibre content.
Bioactive Carbohydrates and Dietary Fibre, 9: 39-45.

19.Salehi, F., Kashaninejad, M. 2014 . Effect of Different Drying Methods on Rheological and
Textural Properties of Balangu Seed Gum. Drying Tech., 32:720-727.

20.Roni, R.A., Sani, N.H., Sirajum Munira, S., Wazed, A., Siddiquee, S. 2021 . Nutritional
Composition and Sensory Evaluation of Cake Fortified with Moringa oleifera Leaf Powder
and Ripe Banana Flour. Appl. Sci.11, 8474.

21.Sun R, Zhang Z, Hu X, Xing Q, Zhuo W. 2015 . Effect of wheat germ flour addition on
wheat flour, dough and Chinese steamed bread properties. Journal of Cereal Science 64: 153-
158.

22.Asghari-Pour, S., Noshad, M., Nasehi, B., & Ghasemi, P. 2020. The effect of spinach
powder and egg-shell powder on physicochemical and edible qualities of gluten-free
cake. Journal of Nutrition and Food Security, 5(1), 29-37.

23.Zangeneh, N., Barzegar, H., Mehrnia, M. A., Noshad, M., & Hojjati, M. 2021 . Effect of
oleaster (Elaeagnus angustifolia) flour on gluten free cake properties. Iranian Food Science
and Technology Research Journal, 17(1), 69-81.

VoY



Ol 9 (6, ladllgd Slslwaigmo [un (098 (TS (9 429l W98 (Il (o 52

24.Tavan, Z., Hojjati, M., Nasehi, B. & Jooyandeh, H. 2017 . Effect of sesame meal and
soluble soybean polysaccharide on properties of Barbary bread. Iranian Journal of
Biosystems Engineering, 48 (2), 233-242.

25.Lavini A, Mohtarami F, Pirsa S, Talebi A. 2021. The Effect of Elaeagnus Angustifolia
(Oleaster) Powder on Physicochemical, Textural and Sensory Properties of Gluten Free
Bread. FSCT; 18 (119) :1-15

26.Madadi, M., Roshanak, S., Shahidi, F., & Varidi, M. J. 2024. Optimization of a gluten- free
sponge cake formulation based on quinoa, oleaster, and pumpkin flour using mixture design
methodology. Food Science & Nutrition, 12(4), 2973-2984.

27.Kouhanestani, S. B., Abbasi, H., & Zamindar, N. 2019. The effects of oleaster flour, active
gluten and sucrose replacement with potassium acesulfame and isomalt on the qualitative
properties of functional sponge cakes. Brazilian Journal of Food Technology, 22, €2018142.

Vo



