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ABSTRACT:

Antioxidant compounds play a vital role in celiac disease patients, previous
studies have proven the correlation between celiac disease and increased
incidence oxidative stress in people with celiac, red beetroot and coconut
as traditional, high-antioxidant and anti-inflammatory capacity of certain
popular compounds suggest their potential therapeutic value in the
treatment of numerous diseases.

This study aims to point out the impact of the substitution of gluten-
free flour with various levels (0, 15, 30 and 45%) of beetroot powder as
source of dietary fiber, minerals and phytochemical nutrients, also
substitution of cow milk by coconut milk on nutritional indicators and
sensorial evaluations in gluten and lactose-free cupcake. Data revealed
that all substituted cupcake sample showed significant increase at P< 0.01
in ash, fiber and moisture content. While found significant decrease of
total carbohydrates and fat in cupcake fortified by 30 and 45% compared
with the control. Also found high significant increase of Mg, Ca, Fe, K,
Zn and Na at P <0.01 in cupcake sample fortified by 30 and 45% beetroot
powder compared with control sample.

The results found high significant increase at P< 0.01 in total phenolic
and antioxidant activity level in all cupcake sample fortified by beetroot
powder compared with control sample.

The sensorial evaluation data showed that blends of coconut milk and
beetroot powder at level 15 and 30% were improved crumb color, flavor
and taste and overall acceptability.
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Introduction:

Celiac disease, a gluten-sensitive inflammatory condition affecting
approximately 1% of the worledwide population, is characterized by a
chronic inflammatory response to gluten ingestion in susceptible
individuals, as mentioned by Arentz-Hansen et al. (2004). Gluten is a
protein actually contents of two main groups of proteins: gliadins and
glutenins (Book et al., 2003). Gluten, which is found in wheat, rye, and
barley, presents a significant challenge for individuals with celiac disease
due to its ubiquitous, tasteless, and often invisible nature. Many patients
prepare gluten-free meals in kitchens where gluten-containing foods are
also present, leading to a common fear of cross-contamination. This fear
can result in hypervigilance and reduced quality of life (that's by Wolf et
al., 2018).

In multiple studies, a positive correlation between celiac disease and
the generation of reactive oxygen species (ROS) in the body, resulting in
oxidative stress, has been demonstrated (Kashyap et al., 2022).

In patients with celiac disease, the excessive production of (ROS)
occurs as a result of gluten ingestion. This initiates a series of reactions
leading to oxidative stress, which affects not only the small intestinal wall
but also impacts the entire body. The oxidative stress resulting from this
process is responsible for damaging essential cellular components,
ultimately altering their functions negatively (Boda et al., 1999).

Odetti et al. (1998) mentioned that an imbalance between ROS
production and antioxidant capacity is observed in individuals with
untreated celiac disease. The reduced antioxidant potential may reflect an
increased demand to counteract the elevated ROS levels.

Rowick et al. (2018) reported that oxidative stress is implicated in the
development of celiac disease CD and may play a role in both the disease's
course and the development of related complications.

The body is protected from free radical damage by a network of
efficient antioxidant defenses, including both enzymatic and non-
enzymatic mechanisms. Total antioxidant capacity (TAC) provides a
comprehensive assessment of the body's ability to neutralize these
damaging free oxygen radicals as reported by (Spiteller, 2007;
Stojiljkovi¢ et al. 2009 & Nahla et al. 2018).
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Oxidation is a major cause of food quality deterioration, affecting
nutritional value, texture, and appearance, and leading to off-flavors and
potentially toxic compounds in food (Dong et al., 2008). Antioxidants are
therefore crucial in both food preservation and human health to counteract
oxidative stress (Li et al., 2018).

The global consumption of bakery products is on the rise, with cake
being one of the most popular and enjoyed options among people of all
ages (Douati et al., 2017). The high demand for these products can be
attributed to their sensory appeal, practicality, and convenience, as
consumers increasingly prefer easy-to-prepare meals that meet their taste
expectations (Manisha et al., 2012).

Red beetroot, commonly referred to as beet, garden beet, or table beet,
Is a vegetable with a long history of consumption in diverse culinary
traditions worldwide. Its taxonomic classification places it within the Beta
vulgaris subspecies, specifically the Beta vulgaris ssp. vulgaris L. This
subspecies is a member of the Beta L. genus, which, in turn, belongs to
the Betoideae subfamily. The Betoideae subfamily is part of the
Amaranthaceae family, also known as the goosefoot family. Finally, red
beetroot is classified within the Caryophyllales order (ceclu and Nistor,
2020). Neelwarne and Halagur (2013) mentioned that plants of the Beta
genus are thought to have originated in North Africa and subsequently
dispersed via the Mediterranean Sea route, eventually establishing
themselves along the coastlines of Europe, Asia, and the Americas.

Ceclu and Nistor (2020) reported that beetroot is a globally consumed
vegetable recognized for its rich content of bioactive compounds,
including betalains, inorganic nitrates, polyphenols, folates, and various
essential vitamins and minerals found in its tuberous root. Similar to
turnips, both the leaves and roots of the beet are edible. Depending on the
region, beetroot can be enjoyed in various forms, such as whole, cooked,
canned, or minimally processed. It is utilized not only as a vegetable but
also for its juice and extracts, which are employed in traditional medicine,
as food colorants, and in cosmetic products. This plant is noted for its
strong antioxidant and anti-inflammatory properties, suggesting its
potential role in aiding the treatment of several health conditions.

Also, beetroot is known for its beneficial medical properties, including
anti-inflammatory,  antiallergenic,  antiplatelet,  antiatherogenic,
cardioprotective, and vasodilatory effects (Balasundram et al., 2006).
One of the key quality attributes that attracts consumers to edible products
is color, which serves as a crucial sensory characteristic for consumer
acceptance. Due to health risks associated with synthetic dyes-particularly
their potential role in the onset and progression of chronic diseases
affecting liver and kidney function-there is a growing caution regarding
their use in food manufacturing (Sahar and Manal, 2012).
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Theba et al. (2020) reported that beetroot is widely utilized in the food
industry as a natural additive due to its non-toxic pigments and coloring
properties. Beetroot powder offers various functional characteristics,
including water holding capacity, water retention, swelling capacity, and
oil absorption, making it suitable for incorporation into a range of food
products such as cookies, cakes, snacks, and candies. Additionally,
beetroot pomace is a cost-effective option that can serve as a valuable
functional ingredient.

The coconut palm (Cocos nucifera L.) is a valuable economic plant
primarily grown in tropical regions, particularly in Asia. It is abundant in
fiber, vitamins, and minerals and is naturally gluten-free. Additionally, it
aids in digestion and enhances the absorption of essential nutrients.
Coconut flour, a key by-product of coconut milk, plays an important role,
as reported by (Ramya and Anitha, 2020) & (Ramaswamy, 2014).

Coconut milk is typically obtained by pressing or squeezing grated
coconut meat, with added water or without. It is a key component in
various culinary dishes, including curries and desserts (Tansakul and
Chaisawang. 2006), and serves multiple purposes beyond just being a
food ingredient.

Coconut milk is highly nutritious rich in vitamins and minerals as
mentioned by (Vudugula and waghray, 2018). In a study of Alyagoubi
et al. (2015) examining antioxidant activity and physicochemical
properties, coconut milk samples showed statistically significant (P<0.05)
differences in antioxidant activity compared to goat and cow milk, as
reported by Alyaqoubi et al. (2015).

Thus, the goal of this research was to investigate the impact of
substitution of gluten free flour by different levels (0, 15, 30 and 45%) of
beetroot powder as source of dietary fiber, minerals and phytochemical
nutrients, also substitution of cow milk by coconut milk as source of
minerals and phytochemical nutrients on nutritional indicators and
sensorial evaluations in gluten and lactose-free cupcake.
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Material and methods:
Materials:

Dry beetroot was obtained from minnie's market, commercial gluten
free rice flour, gluten free corn flour, crushed coconut, corn oil, vanillin,
egg, baking powder, salt and Arp gum were acquired from the local
market of Sohag City, Egypt.

Preparation of coconut milk:

Coconut milk was }orepa_red according method of Mepba et al., (2009).
Meanwhile, a 1:3 (w/v) mixture of ground coconut meat and water was

repared, and the resulting slurry was filtered through double cheesecloth
ayers.

Preparation of beetroot flour:

The dried beetroot was processed using a household mincer (Moulinex,
Super Blender, France) to create beetroot flour. This flour was then stored
in polyethylene bags until it was needed for cupcake preparation.

Preparation and formulation of gluten free cupcake sample:

Gluten free cupcake samples were prepared according to A.A.C.C
2000) using the formula as described by Abd Rabou and Al-Sadek,
2018) with some modifications. Table (1) summarized all cupcake
sample formulations, gluten free corn flour and rice flour was substituted
by 15, 30 and 45% of beetroot powder. Meanwhile all row ingredients of
each cupcake sample was mixed gently until got homogenous dough
using electric egg mixer (Supermix 150, Moulinex Compact, France).
Once the dough reached the desired texture, it was placed in paper cups to
bake at 180°C + 5°C for 12 to 20 minutes. After baking, the cupcakes were
allowed to cool at room temperature inside a sealed plastic bag and then
stored in the refrigerator for the time to analyze at 5°C.

Table (1). Formulation of prepared cupcake sample:

Cupcake sample
Ingredients Control beetroot | beetroot %%evtv:joe%t
sample powder | powder (45%)
(0%0) (15%) (30%)

Corn flour gm 75 63.75 52.5 41.25
Rice flour gm 75 63.75 52.5 41.25
Beetroot powder gm - 22.5 45 67.5
Saltgm 1 1 1 1
Sugar gm 80 80 80 80
Arab gum gm 2 2 2 2
Baking powder gm 5 5 5 5
Corn oile ml 50 50 50 50
Egg gm 60 60 60 60
Coconut milk ml 65 65 65 65
Vanil gm 0.5 0.5 0.5 0.5
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Nutritional analysis:

The moisture, fat, crude protein, crude fiber, and ash contents for all
samples were analyzed using established methods. Total carbohydrates
were calculated by difference.

Determination of minerals:

The elements Ca, Fe, Zn, and Mg were analyzed using an Inductively
Coupled Plasma Emission Spectrometer (iICAP 6200) (lsaac and
Johnson, 2002). Sodium and potassium levels were measured with a
Flame Photometer (Jenway PFP7) following standard procedures pointed
out by AOAC (2005).

Determination of total phenolics and antioxidant activity:

The Folin-Ciocalteu method, as described by Singleton and Rossi
(1965), was used to determine total phenolic content. The DPPH assay,
based on the method of Brand-Williams et al. (1995), was performed with
specific modifications.

Sensorial evaluation of prepared gluten free cupcake:

Sensory evaluation of cupcake samples, including crust and crumb
color, crumb hardness, taste, flavor, and overall acceptability, was
conducted after cooling them for 1 to 2 (h), at room temperature (25°C) in
sealed plastic bags.

Statistical analysis:

The analysis of data was utilizing the Statistics Package for Social Sci.
(SPSS, 20), data were reported as mean = standard error of means (n = 3)
for all chemical analysis and (n=7) for sensorial evaluation. Differences
between means were determined by analysis of variance (ANOVA) with
LSD post hoc test,. Declared the significance at P < 0.05 and P < 0.01
(Pallant, 2005).

Results and discussion:
Nutritional indicators of prepared gluten free cupcake:

Table 2 points out the chemical composition of cupcake substitution
with variations in level of beet roots powder. Data revealed that all
substitution cupcake sample showed significant increase at P< 0.01 in ash,
fiber and moisture content. While found significant decrease of fat, total
carbohydrates and caloric value in cupcake substituted by 30 and 45%
compared with the control.

Meanwhile, results recorded significant increase at P < 0.05 in nitrogen
value but non - significant in protein f value found in cupcake substituted
by 45% beet roots powder.
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This results agree with Li et al. (2018) how reported that coconut cake
represents a promising and abundant source of edible protein, with
potential applications for its protein fractions in functional food
development.

Dhawan and Sharma (2019) how revealed that beetroot flour is a
valuable source of carbohydrates, crude fiber, iron, calcium, and vitamin
C. Therefore, it could serve as a beneficial ingredient in various dishes to
improve the nutritional content of food.

Alshehry (2019) evaluated the chemical analysis of beetroot powder,
including assessments of total phenolics, flavonoid compounds,
antioxidant activity, mineral content, and the identification of betalain
pigments using HPLC. Cupcakes were prepared with 2.5%, 5.0%, 7.5%,
and 10% beetroot powder substituted for 72% extraction wheat flour. The
findings indicated that beetroot powder is a rich source of crude fiber
(20.4%), total phenolics, flavonoids, and antioxidant activity.
Additionally, potassium and sodium were the predominant minerals, and
betalains were the major pigments identifiedfrom beetroot powder.

Table (2): Chemical composition of gluten free cupcake substitution with 0, 15, 30, 45% of
beetroot powder % on wet weight basis

ompon
t Nitrog | Moist Prote : Total Caloric
Cupcake en ure Ash in Fat Fiber carbohydra | value/l
Sample tes* 00g
1.23+ | 23.20 | 2.05 | 8.14 378.24
C&Q}r)o' 009 | * | * | + |169:005| OOt | 4B +
? 0.06 | 0.03 | 0.26 ' ' 2.96
1.31+ | 25.0" | 2.05 | 8.24 365.96
Boettod ] 006 | = + | + |1642037| 062% | 4640t s 5gg
(15%) o | oos | 0as 0.005 15
Beetroo | L34 | 26.75° | 2757 842 | 165740 | 067 | 412 | 30068
0 : = — - -
t (30%) 066 | 0.07 | o352 003 0.03 0.84 231
Beetroo | 141 | 27,967 | 3.07 | 840 | 15500 | 97740 | 43657+ | 32470
t(45%) | % : * * 10 01 1.13 :
0.03 | 0.98 | 0.05 | 0.06 ' ' 5.22

*Carbohydrates were calculated by difference.
Values are presented as means * standard error of mean.
Significant "P < 0.05, highly significant ™ P < 0.01.
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Minerals content of different prepared gluten free cupcake:

Minerals content of gluten free cupcake are shown in table (3),
meanwhile results recorded high significant increase of Mg, Ca, Fe, K, Zn
and Na at P <0.01 in cupcake sample substituted by 30 and 45% beetroots
powder compared with control group.

This results agree with the results obtained by Ranawana et al. (2018)
how found significant increase of protein, fibre, potassium, magnesium,
phosphorus, iron, folate and water content in sponge cake beetroots
compared to control sample.

Manopriya and Arivuchudar (2019) how found significant increase of
carbohydrate, protein, energy, crude fiber, iron, calcium and sodium in all
cake sample fortified by beetroot powder compered with standard sample.

Table (3): Minerals content of gluten free cupcake substitution with 0, 15, 30, 45% of
beetroot powder

Minerals Mg Ca Fe Zn Na K
Cupcake Ppm Ppm Ppm Ppm % %
Sample
354.4+ 235.0+ | 209.33+ 790+ | 0.74+ | 0.41+
0,
Control sample (0%) | 4 5 2.88 2.49 0.60 | 0.003 | 0.006
370.0™ o 11.11™
354.53+ 219.247+ 0.76+ | 0.48+
Beetroot (15%0) + +
3.54 578 0.44 0.60 0.14 0.02
389.17 | 420.0™ o 11.34™ | 0.79™ o
Beetroot (30%0) + + 4421'388 * + + 0(')5(?0;
6.26 0.57 ' 0.38 0.008 '
492.40™ | 460.0™ o 12.25™ | 0.85™ o
Beetroot (45%) + + 244(')627 * + + 0.(()3%51
4.39 0.58 ' 0.14 0.006 '

Values are presented as means + standard error of mean.
Significant "P < 0.05, highly significant ™ P < 0.01.
Total phenols and antioxidant activity of gluten free cupcake:

Table (4) showed that total phenolic and antioxidant activity of gluten
free cupcake. The results found high significant increase at P< 0.01 in total
phenolic and antioxidant activity level in all cupcake sample substituted
by beetroot powder compared with control sample. This results according
to the results of Kujala et al. (2000) reported that beetroot is a rich source
of various phenolic acids, including ferulic, protocatechuic, vanillic, p-
coumaric, p-hydroxybenzoic, and syringic acids. Additionally, Yao et al.
(2004) reported that beetroot is known to contain high levels of phenolic
compounds, which function as antioxidants and may contribute to the
prevention of tumors and cardiovascular diseases.

Seneviranta and Dissanayake (2005) determined the phenolic
antioxidant in coconut cake, found total phenolic content in coconut cake

10
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was 215616 mg/Kg. Also with (Mahfouz and Abd-Elnoor, 2017) it
points out that beetroot are rich in phenolic compounds, flavonoids and
antioxidant activity.
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Ranawana et al. (2018) found that beetroot supplementation
significantly enhances the antioxidant and polyphenol content of sponge
cake, improving oxidative stability and potentially extending shelf life.
These benefits may be further amplified by combining beetroot with other
natural products.

Also agree with Theba, et al. (2020) who mentioned that beetroot offers
a wealth of betalains and phytochemicals, making it a versatile ingredient
for food products. Furthermore, the abundant pomace generated during
processing is a cost-effective source of dietary fiber, bioactive
compounds, and antioxidant properties.

Mistrianu et al. (2022) explored the use of antioxidant-rich beetroot
peel powder (BPP) at concentrations of 1.5%, 3%, 5%, and 7% to develop
a value-added mayonnaise. The BPP exhibited high betalain (1.18 £ 0.03
mg/g DW) and polyphenolic (225.36 £ 1.97 mg GAE/g DW) content,
along with significant antioxidant activity.

Table (4): Total phenolic and antioxidant activity of gluten free cupcake substitution with 0,
15, 30, 45% of beetroot powder

W Total phenolic Antioxidant
Cupcake sample 2)215/0; zgtsrg?g Aetivity %
Control sample (0%) 8.69+0.35 2323.5+71.88
Beetroot (15%0) 10.07"+0.23 3255.07+55.43
Beetroot (30%0) 11.46™+0.29 3375.0+69.28
Beetroot (45%) 25.10""+0.05 16395.0"+25.98

Values are presented as means + standard error of mean.
Significant "P < 0.05, highly significant ™ P < 0.01.
Sensory characteristics of cupcake produced from gluten free flour

substitution with beetroot powder:

Sensory characteristics of cupcake at different levels of gluten free
flour substituted with beetroot powder that point in Table (5). The
outcomes found no substantial variations among all samples at p< 0.05, in
all sensory characteristics indicated of cupcake. At the same time results
showed cupcake produced with 30% of beetroot powder was rated like
moderately in terms of taste and flavor and overall acceptability which
compared favorably with the control cupcake. The second best sample
was the cupcake produced with 15% of beet roots powder which also

11



| 17 2022 g O g galad) aaal) dae gl A ) AuS dualad) ddaal) I

compared favorably with the control cupcake, while the worst sample in
terms of crust color, crumb color, crumb hardness, and taste and flavor
and overall acceptability was the cupcake produced with 45% beetroot
powder.

This results according to the result of Paucean et al. (2016) how gluten-
free cookies with desirable flavor and taste can be achieved through rice
and coconut flour blends. Moreover, coconut flour's inherent nutritional
qualities make it a valuable addition for enhancing the nutritional profile
of goods baked.

Cookies formulated with a 10% substitution of beetroot powder for
wheat flour exhibited enhanced color and appearance, according to Ingle
et al. (2017). While increasing the beetroot powder content darkened the
ground color, a 10% replacement yielded optimal acceptability.

Also agree with Alshehry (2019) how found substituting up to 10% of
the cupcake batter with beetroot powder resulted in optimal sensory
characteristics, including color for both the crust and crumb. This
substitution also effectively inhibited the growth of bacteria, fungi, and
molds in the cupcakes at this same 10% level.

Table (5): Sensory characteristics of gluten free cupcake substitution with 0, 15, 30,
45% of beetroot powder

Sensory attribute

Cupcake sample

Crust Crumb Crumb | taste and Overall

color Color Hardness flavor acceptability
Control sample 9+0.52 8.7£0.71 | 8.67+0.67 8+0.68 9+0.26
Beetroot (15%) | 8.7+0.67 | 8.8+0.75 8.3+0.49 8.5+0.62 8.83+0.54
Beetroot (30%) 940.52 8.8+0.40 8.5+0.76 9+0.51 9.17+0.40
Beetroot (45%) 8+0.77 8.310.76 7.8+0.60 7.5+0.71 7.83+0.70




| 17 2022 g O g galad) aaal) dae gl A ) AuS dualad) ddaal) I

References:

Alshehry, G.A. (2019): Utilization of beetroot as a natural antioxidant, pigment
%gg antimicrobial in cupcake during the storage period. IJERT, 8 (10): 652-

Alyaqoubi, S.; Abdullah, A.; Samudi, M. and Sani, N.A. (2015): Study of
antioxidant activity and physicochemical properties of coconut milk {E)atl
santan) in Malaysia. Journal of Chemical and pharmaceutical Research, 7
(4): 967-973.

AACC. (2000): Approved method of the AACC, 10th ed., American
Association of Cereal Chemists, St., Paul, Minnesota, USA.

A.O.A.C. (2000): Official methods of analysis of AOAC. International, 17th ed.
by Horwitz, W. Suite 500, 481 North Fredric avenue Gaithersburg,
Maryland, 20877-2417, USA.

AACC. (2005): Approved method of the American association of cereal
Chemists, 11th ed. INC. St. Paul, Minnesota, USA.

Abd Rabou, E.A.A. and Al-Sadek, L.M.L. (2018?: Influence of substitution
table sugar by fruit flour on quality attributes of gluten-free cake. J. Food and
Dairy Sci. 3rd Mansoura International Food Congress (MIFC): 29 — 36.

A.O.A.C. (2005): Official Methods of Analysis Association of Official
Analytical Chemists. 16" Edition Washington; D.C. USA.

A.O.A.C. (2010): Official Methods of Analysis. Association of Official
Analytical Chemists. 18" Edition Washington; D.C. USA.

Arentz-Hansen, H.; Fleckenstein, B.; Molberg, O.; Scott, H.; Koning, F.;
Jung, G.; Roepstorff, P.; A Lundin, K.E. and Solid, L.M. (2004): The
rlnoc;gzul&g é)asis for oat intolerance in patients with celiac disease. PLoS Med.

Balasundram, N., Sundram, K and Samman, S. (2006): Phenolic compounds
in plants and agri-industrial by-products: Antioxidant activity, occurrence,
and potential uses. Food chemistry, 99(1): 191- 203.

Boda, M.; Németh, I. and Boda, D.(1999): The caffeine metabolic ratio as an
index of xanthine oxidase activity in clinically active and silent celiac
patients. J. Pediatr. Gastroenterol. Nutr. 29:546-550.

Book, L.; Zone, J. J. and Neuhausen, S. L. (2003): Prevalence of celiac
disease among relatives of sib pairs with celiac disease in U.S. families. The
American Journal of Gastroenterology, 98: ( 2) 377-381.

Brand-Williams; W.; Cuvelier, M. E. and Berset, C. (1995?: Use of free
radical method to evaluate antioxidant activity. Lebensmittel Wissenschaft
und Technol, 28:25-30.

Ceclu, L and Nistor, O.V. (2020): Red Beetroot: Composition and health
effects- a review. J Nutri Med Diet Care, 6 (1): 6-043.

Dhawan, D. and Sharma, S. (2019): Exploration of the nourishing, antioxidant
and product development potential of beetroot (Beta Vulgaris) flour. Int J
Health Sci Res,9(6):280-284.

Dong, S.Y.; Zeng, M.Y.; Wang, D.F.; Liu, Z.Y.; Zhao, Y.H. and Yang, H.C.
(2008): Antioxidant and biochemical properties of protein hydrolysates
prepared from Silver carp (Hypophthalmichthys molitrix). Food Chem. 107,
1483-1493.

Douati, T. E.; Olivier, A.; Boigny, K.N.; Ysidor, C.; Adama, S.; Daouda.
and Marius.; B.G.H. (2017): Sensory analysis of cakes enriched with

13



| 17 2022 g O g galad) aaal) dae gl A ) AuS dualad) ddaal) I

almonds powders of terminalia cataﬁpa from cote d'lvoire. Asian Journal of
Biotechnology and Bioresource Technology, 2(1):1-9.

Ingle, M.; Thorat, S. S.; Kotecha, P. M.; and Nimbalkar, C. A. (2017):
Nutritional assessment of beet roots (Beta vulgaris L.) powder cookies. Asian
J. Dairy Food Res, 36(3):222-228.

Isaac, R.A. and Johnson, W.A. (2002): Elemental analysis of plant tissue by
plasma emission spectroscopy: Collaborative study. J. Assoc. Anal. Chem,
68 (3): 499.

Kashyap, P.; Shamim, M.Z. and Singhe, K.L.G. (2022): Development of
antioxidant rich dietary supplement for celiac disease. JMPACO, 11 ( 3):
4562 — 4865.

Ku{)ala, T.S.; Loponen, J.M.; Klika, K.D.; Pihlaja, K. (2000): Phenolics and

etac?/anms in red beetroot (Beta vulgaris) root: distribution and effect
of cold storage on the content of total phenolics and three individual
compounds. Journal of Agricultural and Food Chemistry, 48:5338-5342.

Li, Y.; Zheng, Y.; Zhang, Y.; Xu, J. and Gao, G. (2018): Antioxidant activity
of coconut (Cocos nucifera L). protein fractions. Molecules, 23: 707.

Mahfouz, M.Z. and Abd-Elnoor, A.V. (2017): Using some beetroot products
to improve some parameters in anemic rats induced by phenylhydrazine.
Faculty of Specific Education, Alexandria University. 11 (1): 405-434.

Mistrianu, S.L.; Constantin, O.E.; Horincar, G.; Andronoiu, D.G.;
Stanciuc, N.; Muresan, C. and Rapeanu, G. (2022): Beetroot by Product
i% a 2fg;]ctlonal ingredient for obtaining value-added mayonnaise. Processes,

Manisha. G.; C. Sowmya and D. Indrani, (2012): Studies on interaction
between stevioside, liquid sorbitol, hydrocolloids and emulsifiers for
replacement of sugar in cakes. Food Hydrocolloids, 29(2): 363-373.

Manopriya, M. and Arivuchudar, R. (2019): Cakes enriched with beta
vulgaris pomace powder: development, sensory evaluation, proximate
ggrg%%i{tlon and total antioxidant evaluation. ADALYA JOURNAL, 8 (11):

Mepba, H. D.; Achinewhul, S. C., and Pillay, M. (2009). Stabilised cocosoy

everage: physicochemical and sensory properties. Journal of the Science of
Food and Agriculture, 86 (12):1839-1846.

Nahla, T.K.; Wisom, S. U. and Tario, U. M. (2018): Anioxidant activety of
beetroot (Beta vulgaris L.) extracts, Pakistan J. of Nutrition, 17(10): 500-505

Neelwarne. B, and Halagur. SB (2013): Red beet: An overview.
In: B Neelwarne, Red Beet Biotechnology - Food and Pharmaceutical
applications. Springer Science+Business Media, New York: 1-43.

Odetti, P.; Valentini, S. and Aragno, 1. (1998): Oxidative stress in subjects
affected by celiac disease. Free Radic. Res, 29, 17-24.

Pallant, J. (2005): SPSS Survival manual. Open University Press, McGraw-
Hill Education, 2" edition, P336.

Paucean, A.; Man, S.; Muste, S. and Pop, A. 12016): Development of gluten
free cookies from rice and coconut flour blends. Bulletin UASVM Food
Science and Technology, 73 (1): 163-164.

Ramaswamy, L. (2014): Coconut flour: A low carbohydrate, gluten free flour.
International Journal of Ayurvedic and Herbal Medicine, :1426-1436.

14



| 17 2022 g O g galad) aaal) dae gl A ) AuS dualad) ddaal) I

Ramya, H.N. and Anitha, S. (2020): Development of muffins from wheat flour
and coconut flour using honey as a sweetener. Int.J.Curr.Microbiol. App.Sci,
9(7): 2231-2240.

Ranawana, V.; Moynihan, E.; Compbell, F.; Duthie, G. and Raikos, V.
(2018): Beetroot improves oxidative stability and functional properties of
processed foods: singular and combined effects with chocolate. J Food Sci
Technol, 55(7):2401-2409.

Rowick,G.; Czaja-Bulsa, G.; Chelchowska, M.; Riahi, A.; Strucinska, M.;
Weker, H. and Ambroszkiewicz, J. (2018): Oxidative and antioxidative
status of children with celiac disease treated with a gluten free-diet.
Oxidative Medicine and Cellular Longevity. 2018:1-8

Sahar, S.A.S. and Manal, M.E.M.S. (2012): The effects of using color foods
of children on immunity properties and liver, kidney on rats. Food and
Nutrition Sciences, 3(7): 897-904

Seneviranta, K.N. and Dissanayake, D.M.S. (2005): Identification and
quantification of phenolic antioxidants in coconut cake,Annual Research
Symposium, Faculty of Graduate Studies, University of Kelaniya, 79.

Singleton, V. L. and Rossi, J. A. (1965): Colorimetry of total phenolics with
gggsphomolybdlc —phosphotungstic acid reagents. Amer. J. Enol, 16:144-

Spiteller, G. (2007): The important role of lipid peroxidation processes in aging
and age dependent diseases. Molecular Biotechnology, 37 (1): 5-12.°

Stojiljkovi¢, V.; Todorovi¢, A.; Peji¢, S. and Kasapovic, J. (2009):
Antioxidant status and lipid peroxidation in small intestinal mucosa of
children with celiac disease. Clinical Biochemistry, 42 (13-14): 1431-1437.

Theba, T.; Ravani, A. and Bhatt, H.G. (2020): Utilization of beetroot pomace
];%rSfYOOd fortification. International Journal of Chemical Studies,9(1): 2653-

Tansakul, A. and Chaisawang, P. (2006): Thermophysical properties of
coconut milk. Journal of Food Engineering, 73(3), 276-80.

Vudugula, G and Waghray, K (2018): Development of low calorie cupcakes
l(st)m%ZC?gonut Milk. International Journal of food Science and Nutrition, 3

Wolf, R.L.; Lebwohi, B.; Lee, A.R.; Zybert, P.; Reilly, N.R. Candenhead,
J.; Amengual, C. and Green, P.H. (2018): Hypervigilance to a gluten-free
diet and decreased quality of life in teenagers and adults with celiac disease.
Dig Dis Sci: 63: 1438-1448.

Yao, L. H.; Shi, Y. M.; Barberan, J.B.; Datta, F. A.; Singanusong, N.R.and
Chen, S. S. (2004): Flavonoids in food and their health benefits. Plant Foods
for Human Nutrition (Formerly Qualitas Plantarum). 59: 3.




| 17 2022 g O g galad) aaal) dae gl A ) AuS dualad) ddaal) I

pabiadl oo 0lgdine § diipo J9uSIg uigdall o0 b S @l i)
el 19 (el yiuintl] G910 ikt BrdendS S 130§ o ikl

J:gﬂ\ KT~ daa) @Lni 049 dada e ¢len
LIS —ae Lol dealaY) asle g Al 3 Lol LIS — AaalaVl asle g 2,00 (syie
@Y g drals — dae sl Al zlsw daala = Lac il

Cyelal G el e Gubeadl 53l Lgang Lala 1y9 5008y cilalind
Ngx Crleaall (alad) ool oSl algal) Gigas Lajd 5aL) bl (o aaall
e bbby pubad) el ¢l elgia) 8)5 (M a5 A Gl ¢l
D 8355 (pe Aaill Bal) 3 pdll Jud 3l gl 5auSY) lsliney Al daald
@Al anililly ddg el 2] (o gl emg i) aay c2uSH lgadd sl
aliadl o 2aall e dighh Heag i) (e IS (grian Cua cgrdll G )
seld of oSa ally eyl Claliaey 53uSY) Gilsliae ¢anall dalgl) 421511
Aa 4 pasell Lalad) clicload) e aaedl e BN 3 Ll aje
) L i)

Ofislall e JWY gl Jlasa) 8l dun ) el dahal) s s
(15 <0) st 520SY) Cllimay Auitaddl 2T, G j1ad jail) Gonenn
Alys caigh Gea by (G5O e (ggiadl) (il Galll Jlasiad SIS (%45 <30
Obslall e JA @S sl G Dl Galadly 4000200 paliall (s5ina e
35Sl

Mol (LYY 8 P<0.01 wie digina 8alsy )l =8l A (ga Jangl sl
& gl De Gy Janll Gsaasae o gl S Sl Glie aaen A5kl
Ospally AdSI a0 )SI (e liall Gl (ggina & (goina alias) Tangl Cagll i
on AT 3L sl WS (S lises Alae Al Ahal) el 3 Gl
Odiglad)

cunll ol apuaelall (ge (A digiea By G Caag WS
e & P <001 (goine gli) Langl LS camrgally (pa)lall cpsalisd)
Gsasa Wadlae] 3 aadieall el (gine 8 50uSY) Clalines Llsidl) LSl
o SAI EE Jlasiad o Ll daea) i) cpell cxigh ea oaly il
8y ol cpan (531 %30 5 15 duwiy 2igl 9n caly saiall (Bomanas oxishal
LS ) lisad Al 3l (iene (pan ) ool Sy A&l paal

16




