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Abstract

Vegetables are critical to good health, and certainly good for all age categories as it forms an
important portion of a healthy diet. Nutritional, chemical composition, physical properties and
sensory quality characteristics of vegetables crackers made by mixing wheat flour and fresh,
puree and dried for carrot, beetroots and turnip leaves were studied. Wheat flour and puree of
turnip leaves, carrot and beet and their powder were mixed in the ratio of 100:00, 90:10 and
80:20 individually. The results showed a significant increase in the antioxidant activity in
carrots, beets and fresh turnip leaves, and its decrease after processing (puree and dried). It
was noted through this study that the total flavonoids were higher in the puree samples than
the fresh ones. Turnip leaf showed a significant increase in phenols and total flavonoids in the
case of pureed and dried samples. There were slight significant changes in the betalains and
carotenoids pigment in beets and carrot after boiling and drying, respectively and the changes
were not noticeable in the state of chlorophyll after boiling and drying in turnip leaves. The
content of protein and fiber were significantly increased in samples containing turnip leaves,
as well as iron, zinc, phosphorous and calcium in samples containing beets and turnip leaves.
These crackers meet a large percentage of the daily needs of these minerals for children from
4 to 8 years old. We conclude from the results of sensory tests that replacing wheat flour with
different percentages of dried turnip leaves improved the sensory properties of crackers
compared to boiled turnip leaves, while boiled carrots and beet roots were better in sensory
evaluation than dry ones.
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Introduction

Plant-based food contains significant amounts of bioactive compounds, which provide
desirable health benefits beyond basic nutrition. Epidemiological evidence suggest that
consumption of a diet rich in vegetables has positive implications for human health. In last
decades, special attention has been paid towards edible plants especially those are rich in
secondary metabolites called phytochemicals. (Joanne and Beate 2012). Beetroots (Beta

vulgaris L) is a crop belonging to the Chenopodiaceae family having bright crimson color. It
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is famous for its juice value and medical properties as reported by Liliana and Oana-Viorela
(2020). Today, beetroot is grown in many countries worldwide, regularly consumed as part of
the normal diet, and commonly as part of the normal diet, and commonly used in
manufacturing as a food coloring (Clifford et al., 2015) are a rich source of potent antioxidant
and minerals including magnesium, potassium and iron, the molecule beta line which is
considered and antioxidant composite is important for cardiovascular health, they can be eaten
raw, boiled, steamed and roasted. Beetroot contains a lot of antioxidants, vitamins (A, C, B)
fiber and natural dyes. Red beet roots also rich in phenol compounds, which have antioxidant
properties. Also, Red beet extract could be a good natural colorant (betalains pigment) in food
industries as candy products (jellies, ice sherbets, and gelatin/gellan based gummy candy),
processed meat products and bakery products (biscuits fortified with red beetroot powder as
reported by Amnah, (2013). Carrot (Daucus carota 1.) is the most important crop of family
Apiaceae. Also ,good source of antioxidants vitamins and minerals because of the huge
amount of beta carotene included in the roots which gives the lovely orange color. It’s an
inexpensive yet highly nutritious as it contains appreciable amount of B, B2, Bs, and B1
besides being rich in carotene and fiber (Haqg and Prasad 2015). Carrot is a root vegetable
with carotenoids, flavonoids, polyacetylenes, vitamins, and minerals, all of which possess
numerous nutritional and health benefits .A rapid rise in the popularity of orange carrots was
observed with the recognition of its high pro vitamin A content (Sule and Abu 2017). Like
many other colored vegetables, carrot is a gold mine of antioxidants. Carotenoids widely
distributed in orange carrots are potent antioxidants, which can neutralize the effect of free
radicals. They have been shown to have inhibition mutagenesis activity contributing to
decrease risk of some cancers. The crops of leafy vegetables considered the important crops
because these contain amounts of vitamins and minerals for people. Low intake of leafy
vegetables leads to a lack of vitamins and minerals especially iron as reported by Pallavi and
Beena, (2010). Also, vegetables and vegetables wastes have got important constituents of the
diet and provide qualities of nutrients, especially vitamins, minerals and fiber. Since low
consumption of green leafy vegetables in diet is one of the major factors, which leads to
deficiency of vitamins A and iron. Turnip (Brassica rapa) the dark-green leafy tops of the
turnip plant (brassi carapa) are known as turnip greens. In terms of vitamins, minerals, and
health promoting antioxidants, the greens have higher nutritional profile than the tuber itself.

As they provide sufficient quantities of vitamins and minerals to humans, green leafy
86


http://www.egyptfuture.org/ojs/

INTERNATIONAL JOURNAL OF -
$EP FAMILY STUDIES, FOOD SCIENCE AND NUTRITION i italiano

CULTURA
Italian Egyptian Publishing o CUL

HEALTH

ISSN: 2735-5381 VOLUME 2, ISSUE 2, 2021, 85 _ 108. www.egyptfuture.org/ojs/

vegetables occupy a significant position among food crops. They are a rich source of vitamins
such as carotene, ascorbic acid, folic acid, riboflavin, and calcium, iron and phosphorous
(Palafox-Carlos et al., 2011). Being rich in nutrients, it’s possible to use vegetables leaves to
enrich inferior/ deficient nutritional goods. (Tripathi and Yadav, 2021). Make a great
addition to the vegetables garden both the root and tops, turnip greens, can be eaten. While
turnip and turnip greens are not as common as many other vegetables , they are one of the
oldest known vegetables ,they were used in middle ages for their nutritional value and even as
treatment for health conditions. Green leafy vegetables occupy an important place among the
food crops as these provide adequate amounts of many vitamins and minerals for human.
They are rich source of carotene, vitamins and minerals like calcium, iron and phosphorous
increase the per casita availability of foods. In this work, beet roots, carrot and turnip leaves
powders and puree individually were used in fortification of crackers formula, with the aim of
benefiting from agricultural turnip wastes, and some vegetables are rich with natural color and
also to develop crackers with good acceptability and to evaluate the effects of fortification of
beet roots, carrot and turnip leaf powder and their puree on the physical, chemical and sensory
properties of the crackers.
Materials and Methods

Raw materials

Wheat flour (72% extraction rate), carrot, beet roots, turnip leaves, skimmed milk and the
other ingredients (salt, ground cumin, sodium bicarbonate, starch and oil) required for the
preparation of crackers were obtained from the local market, Giza, Egypt. All chemicals and
reagents utilized during this study were analytical grade and purchased from ElI-Gomhouria

Co. for Chemical, Giza, Egypt.

Preparation of raw materials

Carrot, beet roots and turnip leaves (waste) were washed under running tap water to
eliminate dust and other foreign particles then cut into small pieces. These slices were boiled
in a small amount of water until they become soft and chopped using kitchen machine (Braun,
Combi Max 700) to get a smooth puree. Carrot, beet roots vegetables and turnip leaves
(waste) were washed then cut thin slices and dried at 50°C in an air oven for 24 hours. Dry

slices (carrot and beet) and turnip leaves were pulverized using domestic grinder and sifted
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through sieve of 72 (210 pum) mesh and packed in airtight polypropylene jar and stored in

cool and dry place.

Preparation of crackers blends

Crackers were prepared according to the method of by Kuchtova et al.,, (2016).
Substitution of refined wheat flour with carrot, beet and turnip leaves powder and puree were
done at different levels viz. 5%, 10%, 15%, 20%, 25% and 30%. The best proportions in terms
of sensory evaluation were 10 and 20%. First, wheat flour (w/w), starch (5gm), salt (2gm),
sodium bicarbonate (2gm), ground cumin as flavor (1gm) and skimmed milk (5gm) were
mixed, then added water and sunflower oil (10gm). Leavening agents were added to the blend
and mixed manually for 3 min. It mixture was added to the tested puree or powder (as
individually) and added an amount of water as needed and kneaded for 5 min. The dough was
sheeted and stamped out in a circular shape having a thickness of few mm and around 20 mm
diameter using a biscuit cutter. The cut mass was transferred to a greased baking tray and

baked in the oven (Binder, ED23, Germany) at 180°C for 20 min and crackers were cooled

Nutritional composition
The Moisture content, protein content, ash content, fat content, crude fiber in raw, puree

and dried of carrot, beet roots, turnip leaves and in different crackers samples were
determined as per standard methods (AOAC, 2016). Total carbohydrates value was obtained
by subtracting total of moisture, protein, fat, crude fiber and ash content from 100.Total
carbohydrate was calculated by difference. Total calories were determined as mentioned by

James (1995) according to the equation

Total calories= 4 (%oprotein + %carbohydrates) + 9 (% fat).Mineral contents (iron (Fe), zinc
(Zn), calcium (Ca), and phosphorus (P) were determined using by Agilent Technologies
(model 4210 MP-AES), atomic absorption spectrophotometer instrument as described by the
AOAC. (2019) method. Relative percentage of daily requirement for minerals in 100 gm

of crackers on dry weight compare with Recommended Dietary Allowances (2011) for

children age, 4-8 years

Physical properties of prepared crackers
The following physical properties were carried out according to the methods of AACC
(2004):-
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1- Weight was recorded by using sensitive balance (0.1 gm).
2- Weight was determined by rape seeds displacement method.

3- Specific weight was calculated by using the following equation

Weight (cm3)

Specific weight =
Weight (gm)

Shear force was measured using A matek universal testing machine Model LRK3339-3(NTS
technology CO., LTD.) equipped with LRK desktop microcomputer (a65-500 series).Each
sample was sheared five time and the sample was cut with a special cutter (1.0 mm thickness
and 6.5 mm wide), (EI-Akel,1993).

Determination of total phenols
Total phenols content decided using folin consistent with the tactic described by
Cosmulescu and Trandafir (2012).Absorbance was detected with a spectrophotometer at

765 nm. Results were compared to gallic acid standard and expressed as mg gallic acid

equivalents/100 gm sample.

Determination of total flavonoids

Total flavonoids for the tested materials were determined using the aluminium nitrate

colorimetric method described by Cosmulescuet al. (2015). Absorbance was measured at
510 nm against a blank and results were compared to a catechin standard and expressed as mg

of catechin equivalents/100 gm sample.

Determination of antioxidant

The antioxidant action of the tested samples (carrot, beet roots and turnip leaves for fresh,
puree and dried, individually) were examined on the basis of the scavenging effect on the
stable DPPH radical activity. This method consistent with Bracaet al. (2002), it had been

supported the reduction of alcoholic DPPH solutions within the presence of a hydrogen
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donating antioxidant that displays a robust optical absorption band at 517 nm and deep violet

color appears.

Determination of chlorophyll content

Total chlorophyll was appreciated from turnip leaves (fresh, puree and dried) and their
crackers by multiple solvents and measured by using spectrophotometric method as given by

Gogoi and Basumatary, (2018).
Determination of total betalains

The betalains was extracted from red beet (fresh, puree and dried) and their crackers by
diluted with distilled water and measurements were carried out at wavelength of 535 nm and
the quantification was expressed as mg betalains/ 100g using the following equation as
determined by Castellar et al., (2003). Total betalains content (mg/100g) = Ax DFx
MWx1000/€L. Where: A=Absorption value at 535 nm density, DF=Dilution volume,
MW=Molecular weight of betalain (550g/mol), L=Path length of cuvette and €= The

extinction coefficient for betalain 60000 L/mol.

Determination of total carotene

Total carotene content of fresh, puree and dried carrot and their crackers samples were
calculated consistent with the Nagata and Yamashita, (1992), equation: p-Carotene (mg
/100 gm)= (0.216 x OD 663 - 1.22 x OD 645 - 0.304 x OD 505+ 0.452 x OD 453), OD =

absorbance by using spectrophotometer.

Sensory evaluation

The method of Akonoret al., (2016) was carried out by the evaluation of six sensory
characteristics (color, flavor, smell, appearance, crispiness and overall acceptability) of the
different crackers samples (puree and dried vegetables), where 10 will-trained panelists

independently assigned scores for each sensory characteristic on a 10-point category scale.

Statistical analysis

Data of sensorial evaluation was subjected to analysis of variance (ANOVA) followed by
Duncan's multiple range tests administered using SPSS statistical (Version 10). Values were
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expressed as mean+ SE. P value p< 0.05 was considered significant (Snedecor and Cochran
1980).

Results and discussion

The effect of treatments on the phytochemical and chemical composition of
selected materials

Flavonoids are natural polyphenols of plant origin. They have antioxidant, antinflammatory
and anticarcinogenic properties (Bonaccorsi et al., 2005). The results in Table 1 showed that
there were significant differences in antioxidant activity % in all raw materials (carrots - beet
roots - turnip leaves). There was a significant increase in the antioxidant activity in the tested
materials in the fresh form, while a significant decrease occurred after heat treatments in the
case of puree and drying for the same materials. Total flavonoids and phenols there are
significant differences between treatments in raw materials. The results in the same Table 1
showed a significant increase in the total flavonoids and phenols of carrots, beets and turnip
leaves when they were prepared in puree form, but there was a significant decrease in those
phenols after drying for carrot and beet roots. On the contrary, there was a significant increase
in total flavonoids and phenols after drying of turnip leaves. The increase in total phenol and
flavonoid produced by heat treated and oven dried samples indicate that heat led to decrease
in the quantity of antioxidant. The heat processing may have resulted in the formation of
monomers during the hydrolysis of Cglycosides bonds. The results from this study are in
agreement with those obtained with thermal heating of vegetables containing flavonoids.
(Priecina and Karlina, 2013).

Table 1. Antioxidant activity and total phytochemical content of fresh, puree and dried

materials
Item % antioxidant activity Total flavonoid (mg Total phenolics
QE/1009) (mg GAE/100g)
Fresh puree dried Fresh puree dried Fresh puree | Dried
Carrot 75.92 = 72.25+ 67.16x | 75.1% 178+ 170+ | 41.56%. 5.26% 21.75%
0.2452 0.121° 0.112¢ | 0.14° 0.1252 0.145°¢ 1452 0.145° 0.125°¢
Beet 120.25¢ 116.23 99.25+ | 30.0+0. 32.0+ 29.0+ 198+ 200+ 195.0+
roots 0.7892 +0.125P 0.145° 125b 01252 0.125° | 0.456° 0.4562 0.456°
Turnip 85.20 83.12+0. 80.15% | 22.0£0. | 23.0+0. 275+ | 75.10f | 77.13t 88.50+
leaves +0.865° 456° 0.145°¢ 456° 456P
0.2562 0.126° 0.456° | 0.1252

Each value (average of 3 replicates) within the same column, each value is followed by the standard deviation;
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Beetroots have been reported to contain a high concentration of antioxidant compounds with
capabilities for protective effects against DNA damage and oxidative stress (Vuliéet al.,
2014). The potential role for beetroot as an adjuvant in the treatment in some clinical
conditions involving oxidative stress and inflammation such as;hypertension, atherosclerosis,
type 2 diabetes and dementia has been reported to be beneficial (Gilchrist et al., 2014).

Also, Gorinsteinet al., (2008) have indicated that heating enhances antioxidant activity in
fruits and vegetables due to the enhancement of the antioxidant property of the naturally
occurring compounds or the formation of novel compounds that have antioxidant activity.
Fidelis and Henrietta (2016) reported that the beetroot in its natural and processed form is a
rich source of antioxidants and free antioxidants scavenging abilities. Flavonoids represent
common phenolic compounds in Brassica; they possess a lot of biological properties, e.g.,
antioxidant activity, a capillary protective effect, and an inhibitory effect elicited in various
stages of tumors (Cartea et al., 2011). They were characterized by numerous subclasses, but
the most important in Brassica. The natural and harmless pigments are also useful in the food
industry (Esatbeyoglu et al., 2015). Chart No. 1 shows the pigments contained in the tested
materials in their different processing stages. With carotene in carrots, there are significant
differences between the treatments, the highest in the puree and the lowest in the fresh. These
results agreement with Sule and Abu (2018). Betalains in beet roots, there are significant
differences between treatments, the highest in the puree and the lowest in the dry. Beetroot
(Beta vulgaris) is the main source of natural red dye, known as “beetroot red”. Betanine is the
main component of the red colorant extracted from Beta vulgaris. Immediately after
extraction, betanine is exposed to degradation are known as betalains which include
betaxanthin, betacyanin (Lee et al., 2005). Mikolajczyk-Bator and Czapski (2017) showed
that the violet pigments (betanin) of red beet were decreased at the thermal process of the
betalain preparation solution expanded alongside rising pH levels. The increase of
temperature and pH value of preparation of betalain was connected with expanded damages
of betanin (violet pigment). Chlorophyll in turnip leaves has significant differences between
the effective treatments in fresh and least in puree. Porra, (2002) reported that, chlorophyll
concentration in leaves is an indicator of plant health. Determination of chlorophyll content as
an indirect method of estimating the productivity also provides a good understanding of the
photosynthetic regime of plants; this previous note was by (Bojovic and

Stojanovic 2005).
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Chart No.1: Total carotene, betalains and chlorophyll of the tested materials.
The results showed in Table (2) that there were significant differences between the

raw materials used (carrots, beet roots and turnip leaves) in the different cases, fresh,
puree and dry. The puree was the most moisture and least dry. As for the protein,
there are significant differences in carrots and turnip leaves, the most active protein
in the dry and the least the puree. As for the beet roots, there are no significant
differences between them. There are no significant differences in fiber in beetroot
and turnip leaves, but in carrots, there are significant differences, the highest in dry.
Fat and ash there were no significant differences between the treatments.
Carbohydrates are significant differences in all the materials used and treatments, the
highest in the dry treatment and the lowest in the puree. These results agreement with
Javedet al., (2019) reported that there are various varieties of turnips, the leaves of
(Brassica Rapus L.) have a great nutritional value and considered one of the cheapest
locally available nutrients as they contain a high levels of dietary fiber, minerals and
bioactive components such as flavonoids. On the other hand, Joanne and Beate
(2012) reported that the cooking, in general, may even increase the fiber content of a
product if water is driven out in the cooking process. Baking or other heat treatments

used in food processing will also increase the fiber content of the product. The results
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showed in Table (3) that there were no significant differences between the processed
samples of boiled carrots, beets roots and turnip leaves, while the processed sample
of twenty percent carrot (F3) was the least in moisture. While the protein increased in
the sample containing boiled turnip leaves (F2), and the results also showed a
significant difference in the protein between the samples, The reason is due to the
high protein content of turnip leaves. The data of the fat showed significant
differences between the samples, and the control sample had the highest value, while
the fat decreased in the other manufactured samples. Also, the results in Table (3)
showed that the ash and fiber showed a significant difference between the samples,
and the lowest value was the control sample. On the other hand, there was a slight
significant difference between the samples in the percentage of carbohydrates, and
we find that it induced a convergence in the value of total carbohydrates in the
samples containing boiled beets with the control sample. The reason is due to the
high sugar content of beets. The results of Table 3 showed slight significant
differences in the calorie values between the manufactured samples, and sample F 5
was similar to the control sample in the calorie value. Previous results agreed with
the scientists Joanne and Beate (2012) who reported that the vegetables include a
diverse group of plant foods that vary greatly in content of energy and nutrients.
Additionally, fruits and vegetables supply dietary fiber, and fiber intake is linked to
lower incidence of cardiovascular disease and obesity. Vegetables, also supply
vitamins and minerals to the diet and are sources of phytochemicals that function as
antioxidants, phytoestrogens, and anti-inflammatory agents and through other

protective.

94


http://www.egyptfuture.org/ojs/

INTERNATIONAL JOURNAL OF

ISTH;J;O

ﬁEP FAMILY STUDIES, FOOD SCIENCE AND NUTRITION it (italiano
Italian Egyptian Publishing ot GV "“_
HEALTH ;

ISSN: 2735-5381 VOLUME 4, ISSUE 2, 2021, 85 _108. www.egyptfuture.org/ojs/

Table 2. Chemical composition of fresh materials and their treatments as g/100g sample

Materials Moisture Protein Crude fiber Fat Ash Carbohydrate
Fresh Puree Dried Fresh Puree | Dried |Fresh |Puree | Dried Fresh Puree Dried | Fresh Puree | Dried |Fresh Puree Dried
Carrot 87.0t 90.12+ 10.20+ 0.91+ 0.59+ 1.15+ |0.96% 1.20+ | 1.82% 0.20+ 0.25+ 0.28%= 1.12+ 1.35¢ 1.56%+ 9.81+ 6.49+ 84.99+
0.89b 0.89°2 0.879°2 0.819¢
1.102b 0.6952 0.896¢ 0.019b 0.09¢ 0.1152 | 0.589¢ 0.4252 0.1122 0.1472 0.892 0.519@ | 0.892° 0.892
Beet roots 88.15+ | 89.25+ 7.50+ 1.61+ 1.75¢ 1.98+ | 2.80% 2.85+ | 3.10+ 0.17% 0.17% 0.18% 1.75¢ 1.76% 1.85+ 5.52+ | 4.22+ 85.39+
0.953b 0.123¢ 0.19°® | .1560 0.89° 0.89° 0.89°
0.125° 0.025° 0.89° 0.8942 0.8792 0.5892 |0.1192 0.478% | ) sgqs | 0-356C 0.749°
Turnip 75.45+ 77.30% 2.29+ 16.44+ 15.26% 17.0+ 4.60x 4.80x 5.10+ | 0.056% 0.061+0 | 0.065% 2.30% 2.31+ 241+ 1.15% 0.27%+ 73.14+
leaves 0.89%> | 0.893b 0.89°2 89a 0.892 0.89°b 0.882
0.856° 1.0252 0.89¢ 0.11520 0.819> | 0.789° 0.145b 0.8522 0.1252 | 0.845° 0.881¢

Each value (average of 3 replicates) within the same column, each value is followed by the standard deviation;
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Table (3): Chemical composition of crackers made from puree vegetables as g/100g
sample on fresh weight.

Formula | %Moisture %Protein %Fat %Ash % Crudg %Total Caloric
fiber carbohydrate | value(kal/100gm)
Control |8.11+1.55% 11.15+0.26* P.68+1.21° 0.75+1.26¢ 0.47+1.06¢ |77.95+1.14° |443.52a+1.067
F1 9.05+1.26° 11.61+1.78%  8.73+1.14° 2.6+1.262° |0.81+1.47° |76.24+1.20° |429.97+1.36°
F2 9.30+1.06° 12.01+2.262 8.18+1.55° 4.48+1.26° 1.16+2.85% [74.14+1.15° |418.34+2.26
F3 7.98+1.26° 9.57+1.456¢ 6.20+1.89¢ 2.88+1.89° |0.85+1.55¢ |80.50+1.26% |416.08+1.26"
F4 9.27+1.16° 9.37+2.26¢ 8.10+1.89° 1.55c+1.90° |0.89+2.89° |80.09+1.45% |430.74+1.16°
F5 8.86+1.26%° 9.61+1.26¢ 6.48+1.26¢ 3.70b+1.48°> |0.65+1.47¢ |79.56%+2.267% |415.01+1.78°
F6 8.82+1.45%° 10.30+1.26° 7.4+1.263¢ 4.4142.26° 0.85+1.12° |77.04£2.15° |416.05+1.45%
LSD 1.16 1.16 0.88 1.01 1.15 0.805 0.958

Each value (average of 3 replicates) within the same column, each value is followed by the standard deviation;F1=

10%turnip leaves puree ,F2=20% turnip leaves puree ,F3=10% carrot puree ,F4=20% carrot puree ,F5=10% beet

roots puree and F6=20%
beet roots puree

It is clear from Table (4) the chemical composition of crackers made from the dried

turnip leaves, dried carrots and dried beets. Moisture results showed that there were

no significant differences between the tested samples and some of them, but there

were a significant difference between the samples in protein, ash, fat, total

carbohydrates and calories. Sample F8 was characterized by a high value of protein,

fat, ash and fiber.

Table (4): Chemical composition of crackers made from dried vegetables on dry weight

Formula |%Moisture |%Protein %Fat %Ash % Crude fiber | %Total Caloric
carbohydrate \value(kal/100g)

control  [8.11+1.55* |[11.15+1.22% |9.68+1.55 0.75+1.58¢ 0.47+1.12¢ 77.95+1.05 443.52+1.45?
F7 8.26+£1.85* |11.85+0.55* |10.11+1.36* |3.77+1.33? 0.83+1.12° 73.44+£1.12 432.12+1.59°
F8 9.21+1.15% |12.25+1.45% [10.17+1.54° |4.90+1.75° 1.18+1.122 71.50+1.46 426.53+1.75°¢
F9 8.49+1.16° |9.43+1.25° 6.23+1.250° [2.1+1.25° 0.66+1.12° 81.58+1.45 420.11+1.46"
F10 8.98+1.45% |10.28+1.15° |8.36+1.581°¢ |3.71+1.58°¢ 0.88+1.12° 76.77£1.55 423.44+1.78°¢
F11 8.67+1.45° |9.98+1.55° 7.82+1.75¢ 3.053+1.50* |0.66+1.12° 78.48+1.65 424.22+1.34¢
F12 8.67+1.76° |10.80+1.56° |8.22+1.25° 4.50+1.59° 0.88+1.12° 75.60+£1.58 419.58+1.459

LSD 1.26 1.16 0.88 1.01 1.10 0.805 0.885

Each value (average of 3 replicates) within the same column, each value is followed by the standard deviation;
F7=10% dried turnip leaves, F8=20% dried turnip leaves, F9=10% dried carrot, F10=20% dried carrot,F11=10%

dried beet roots and F12=20% dried beet roots

This results agreement with Ktenioudaki, (2013) who reported that the baked

products have been widely used for incorporating healthy compounds and different

plant fiber products are added to various baked food products in order to increase
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their fiber content. Biondi et al., (2012) who reported that the turnip (Brassica)
vegetables are a good source of many phytochemical compounds that exert positive
effects on the final consumer’s health.
Mineral content in crackers made from puree and dried materials
Table 5 shows the content of crackers made of mashed turnip leaf, carrots and
beets on some of the important minerals for the growth of children in the study stage,
such as zinc, iron, calcium and phosphorous, estimated in mg/100 gram sample and
calculating the daily needs of these elements for children from 4 to 8 years old.
Table 5. Minerals salts profile (mg/100g on dry weight basis) and estimated of
contribution to RDA for children (age 4-8 years) of the crackers
made from boiled materials
Formula Zn % RDA Fe %RDA Ca %RDA P %RDA
(mg/100gm) (mg/100gm) (mg/100gm) (mg/100gm)
Control 0.97+0.145¢ 19.4 1.98+0.298¢ | 19.80 | 340.99+0.256¢ | 34.1 | 52.55+0.215¢ | 10.51
F1 2.27+0.125* | 45.4 6.44+0.253° | 64.40 | 391.31+0.256® | 39.1 | 61.54+0.825%® | 12.30
F2 2.30+0.33a 46.0 6.97+0.456° | 69.7 |395.69+0.251% | 39.6 | 62.50+1.212* | 12.50
F3 1.21+0.289¢ 24.2 4.48+0.251° | 44.80 | 348.05+0.145 | 34.8 58.32+0.236° | 11.66
F4 1.3241.21°¢ 26.4 4.91+1.25¢ | 49.10 | 355.17+1.145° | 35.5 59.43+1.25¢ 11.88
F5 1.39+0.155° 27.8 7.13+1.245% | 71.30 | 372.61+1.11° | 37.2 | 61.17£0.121® | 12.23
F6 1.48+1.45° 29.6 7.48+0.112 | 74.80 | 376.28+0.298" | 37.6 62.49+0.251° | 12.49
LSD 1.16 1.22 1.18 1.01
contributin to 5 10 1000 500
RDA for
children 4- 8
years(mg/day

Each value (average of 3 replicates) within the same column, each value is followed by the standard deviation; F1=
10% turnip leaves puree, F2=20% turnip leaves puree, F3=10% carrot puree, F4=20% carrot puree, F5=10% beet
roots puree and F6=20% beet roots puree

There were significant differences between the samples in zinc and phosphorous
content, and the samples containing,10 (F1) and 20% (F2) of boiled turnip leaves and
covered by 45.4% and 12.30% and 46.0% and 12,50% of the daily needs of zinc and
phosphorous for the mentioned age group. Also, the samples containing puree carrots
covered the daily needs from 24.2to 26.4% for samples F3 and F4 respectively.

While the samples fortified with 10 and 20 % pureed beet covered 27.8% to 29.6%
and 12.23% to 12.49%, respectively of the daily requirement of zinc and
phosphorous, respectively. The control sample was the least in covering the daily

needs of the mentioned mineral elements. The results indicated an increase in iron
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content of F6, followed by F5 in their iron content. Consequently, the percentage of
daily needs increased to 74.8% and 71.3%, respectively, followed by F2 and F1, then
F4 and F3. On the contrary, the sample F2 and F1 were recorded a significant
increase in calcium, followed by F6 and F5, then F4 and F3.These results are in
agreement with the scientists Bakhru, (1993) who reported that carrot is an excellent
source of calcium; which has cholesterol lowering properties and thus helps in
reducing the risk of high blood pressure, stroke, heart disease and some type of
cancer. Carrots are a good source of dietary fiber and minerals such as calcium,
phosphorous, iron, and magnesium (Sharma et al., 2012). The data also agreement
with (Clifford et al., 2015) they reported that the beetroot is grown in many countries
worldwide, regularly consumed as part of the normal diet, and commonly as part of
the normal diet, and commonly used in manufacturing as a food coloring are a rich
source of potent antioxidant and iron, the molecule beta line which is considered and
antioxidant composite is important for cardiovascular health.

The results showed in Table 6 that the crackers made from turnip leaves, carrots and
beets had a significant increase in the estimated mineral elements, as the drying
process led to the concentration of minerals and a high percentage, and therefore the
percentage of utilization of them in the recommended daily allowance of all the
studied minerals increased compared to the results of the previous Table. The results
agreed with (Straus et al., 2012) they reported that the beetroot is a rich source
nutrients. The minerals content are iron, magnesium, selenium, potassium, calcium,

zinc and phosphorus.
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Table 6. Minerals salts profile (mg/100g on dry weight basis) and estimated of contribution to
RDA for children (age 4-8 years) of the crackers made from dried materials

Formula Zn % Fe % Ca % P %
(mg/100gm) |RDA (mg/100gm) |RDA |(mg/100gm) RDA (mg/100gm) RDA
Control |0.97+0.145¢ 19.4 1.98+0.425° |19.8 |340.99+0.125° |34.1 52.55+0.215¢ 10.51
F7 2.82+0.456* |56.4 7.20+0.568° |72.0 [392.11+0.425" |39.21 78.88+0.692° 15.77
F8 2.99+0.251* |59.8 7.57+0.258* |75.7 |405.69+0.625* |40.56 82.71+0.251° 16.54
F9 1.47+40.115° |29.4 6.34+0.895" |63.4 |375.05+0.328¢ |[37.50 66.37+1.425¢ 13.27
F10 1.60+0.125°> |32.0 6.40+0.225° |64.0 [383.12+0.525° |38.31 68.162+0.489° |13.63
F11 1.53+0.165° |30.6 7.55+0.225% |75.5 [381.28+0.689° |[38.12 65.55+0.256 ¢ [13.11
F12 1. 74+0.525" |34.8 7.78+0.525* |77.8 [392.11+0.525" |39.21 67.56+0.789° 13.51
LSD 1.26 1.16 0.88 1.01
RDA of 4- |5 10 1000 500
8 years
(mg/day)

Each value (average of 3 replicates) within the same column, each value is followed by the standard deviation;
F7=10% dried turnip leaves,F8=20% dried turnip leaves,F9=10% dried carrot,F10=20% dried carrot,F11=10%
dried beet roots and F12=20% dried beet roots

Evaluation of the sensory properties of crackers made from puree
and dried vegetables

Sensory evaluation is an important indicator. It was done after processing on the
basis of color, smell, flavor, appearance, crispness and overall acceptability for all
the samples with the help of sensory evaluator from the institute of Food Technology
where this study was carried out. Sensory scores of the cookies incorporated with
carrot, beetroots and turnip leaves puree are presented in Table 7. The results
indicated that the addition of both puree carrot and beetroot had a significant
improvement in color, appearance, crispness, and overall acceptability compared to
the control and turnip leaves puree samples. While, the sample containing turnip
leaves puree (F1 and F2) obtained a score significantly lower in smell and flavor
compared to the other manufactured samples. We find that these results are in
agreement with (Tripathi and Yadua, 2021) and (Stephen et al., 2019). The effect
of incorporation of carrot, beet roots and turnip leaves after dried at various levels

(10% and 20%) on sensory properties of the crackers is presented in Table 8.
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Table 7. Sensory properties of crackers made from puree vegetables

Formula Color (10) Smell (10) Flavor (10) | Appearance (10) | Crispness (10) Overall
acceptability(10)
Control  6.50+1.39°¢ 8.50+1.76° |8.50+1.39?2 |6.70+1.24°¢ 6.40+1.63¢ 7.40%1.13°
F1 7.40+1.39° |7.0+1.76° 7.10+1.39° |7.30+1.63 2 7.40+1.42% 7.80+1.13°
F2 7.30£1.57° 7.9+1.37% |6.90+1.10¢ |6.90+1.44° 7.10+0.87 7.50+0.70"
F3 8.30+1.49° 8.50+1.26° |8.40+0.96° |8.40+1.262 8.20+£1.22° 8.30+£0.94 °
F4 8.70+1.15° 8.60+1.17°2 |8.50+0.70% |8.60+1.26° 8.310.94 @ 8.80+0.78 @
F5 8.0+1.25° 8.2+1.15% [8.7¢1.15° 8.5+1.17°2 8.0+1.26° 8.10+0.87°
F6 8.4+1.26 2 8.7+1.22 8.911.52° 8.7t1.26° 8.0£1.69° 8.40+1.17®
LSD 1.16 0.87 0.88 0.85 1.10 0.805

Each value (average of 3 replicates) within the same column, each value is followed by the standard deviation;F1= 10%
turnip leaves puree ,F2=20% turnip leaves puree ,F3=10% carrotpuree ,F4=20% carrotpuree ,F5=10% beet roots puree and

F6=20%

beet roots puree

The data of the table 8 showed that samples F7, F8 and the control sample had a significant

increase in smell and flavor compared to the other samples. However, there were a

significant decrease in the sensory characteristics (color, smell, flavor, appearance and

overall acceptability) shown in the Table in the samples containing dried carrots and beets

roots.

Table 8. Sensory properties of crackers made from dried vegetables

Formula | Color (10) Smell (10) Flavor (10) Appearance(10) | Crispness (10) Overall
acceptability(10)
Control .50 +1.39 ¢ 8.50+1.762 |8.50+1.39° 6.70+1.24° 6.40+1.63 " 7.40+1.133°
F7 8.62+1.572 B.13+1.372 |8.63+1.10°% |8.35+1.362 8.50+1.44 2 8.40+0.702
F8 8.63+1.49°2 8.50+1.262 [8.90+0.96° 8.37+1.26° 8.90+1.262 8.50+0.94 @
F9 7.63+1.15° 7.50+1.17° |7.58+0.703 |7.25+1.77%° 8.371£1.26° 7.30+0.78 2
F10 7.75+1.25° 6.8+1.15¢ 6.50+1.15° 7.25+0.18 % 8.60+1.172 6.75+0.87 "
F11 6.87+1.26 ¢ 7.54£1.22° 6.751.52° |6.20+1.35°¢ 8.50+1.262 6.88+1.17°"
F12 6.00+1.28 ¢ 6.50+1.22°¢ |[6.25+1.15° 6.13+1.89¢ 8.80 £1.262 6.0 b+0.87¢
LSD 1.16 1.16 0.88 1.01 0.235 0.805

Each value (average of 3 replicates) within the same column, each value is followed by the standard deviation;F7=10% dried
turnip leaves,F8=20% dried turnip leaves,F9=10% dried carrot,F10=20% dried carrot,F11=10% dried beet roots and
F12=20% dried beet roots

The addition of dried carrots (F9 and F10), dried beets (F11land F12) and turnip leaves led to a

significant improvement in crispness compared to the control sample. We conclude from the

results of the previous two Tables 7 and 8 that replacing wheat flour with different

percentages of dried turnip leaves improved the sensory properties of crackers than boiled
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turnip leaves, while boiled carrots and beets roots were better in sensory evaluation than dried
ones. Beetroot (Beta vulgaris) is not a popularly consumed vegetable in Egypt. The samples
F11 and F12 made from dried beets showed a significant decrease in color compared to
samples made from dried carrots and turnip leaves. These data agreed with Hussain et al.
(2018) stated that the thermal process, betanin can be corrupted by isomerization and
evacuation of the carboxyl group which gradually blurs the red shading followed by pale
earthy colored shading, at some point. The beet root is peeled, boiled and used in salads to
give a reddish color or mixed with other root vegetables and eaten with stew. It is also
consumed by juicing the raw beetroots to make beetroot juice or combined with other fruit
juices to make a mixed fruit juice as reported by (Wotton-Beard et al., 2011).The Turnip
(Brassica rapa L. ssp. rapa) is a leaf and root vegetable grown and consumed worldwide. The
consumption of turnip has been associated with beneficial effects on human health due to
their phytochemicals that may control a variety of physiological functions, including
antioxidant activity, enzyme regulation, and apoptotic control and the cell cycle as reported
by Dejanovicet al., (2021). Keyimu, (2013) reported improved scores for appearance with
addition of sea weed in noodles up to 3% level. Therefore, it can be concluded from the
sensory evaluation that the scores for color, taste, and texture were improved with addition of
carrot puree in noodles. Also, Prerana and Anupama(2019) found that the carrot puree
incorporation in noodles uniformly distributes pigments in dough and improves the color of
noodles in comparison with dried vegetable powder. The natural attractive color of carrot
improved the overall acceptability of product. Incorporation of carrot puree in instant noodles
improved nutritional composition with respect to micronutrients and fiber content compared
with control noodles.

We find in Tables 9 and 10 the physical properties of processed crackers. It is clear from the
results that there are slight significant differences in the specific weight between the

processed samples of carrots, beets and turnip leaves after par boiling.
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Table 9: physical properties of crackers
made from puree vegetables

Table 10: physical properties of crackers
made from dried vegetables

Formula Specific| Shear force(g) Formula  |Specific weight |Shear force(g)
weight Control  |1.44+1.456° 23.93+0.856°
Control |1.44+0.116° 23.93+1.456¢ F7 0.93+0.011° 17.11+0.3668
F1 1.23+0.456¢ 34.37+0.456° F8 0.99+0.356° 18.68+0.156°
F2 1.051£0.434¢ 30.74+0.433¢ F9 1.26+0.2582° 30.35+0.125¢
F3 1.49+0.456% 17.94+0.557¢ F10 1.32+0.116% 28.64+0.456¢
F4 1.51+0.156% 18.88+0.856° F11 0.96+0.456° 36.73+0.789°
F5 1.56+0.285% 31.97+0.956 F12 0.98+0.356° 38.34+0.456°

F6 1.87+0.4162 30.63+0.456¢ Each value (average of 3 replicates) within the same column,

each value is followed by the standard deviation;F7= 10% dried

Each value (average of 3 replicates) within the same column,
LSD each value is followed by the standard deviation;F1= 10%
turnip leaves puree ,F2=20% turnip leaves puree ,F3=10% carrot
puree ,F4=20%carrot puree ,F5=10% beet roots puree and
F6=20% beet roots puree

turnip leaves,F8=20% dried turnip leaves,F9=10% dried
carrot,F10=20% dried carrot,F11=10% dried beet roots and

F12=20% dried beet roots

It is clear from the Table (9) showed that there are significant differences between the samples
in the shear force. The sample F1 had the highest value in the shear force, followed by F5 and
F6, then F2 and the control sample, the samples F3 and F4 had low values. Data in Table 10
cleared that there is a significant decrease in the values of the specific weight in samples
manufactured from dried turnip leaves (F7 and F8) and dried beets (F11 and F12) compared
to the same manufactured samples in Table 9 these results agreement with EI-Akel, (1993).

The second chart shows the natural pigments content of the crackers (total carotene,
chlorophyll and betalain). A significant increase in the content of the natural pigments total
carotene, chlorophyll and betalain were observed in the crackers made from carrot puree,
turnip leaves and beetroot, each of the crackers made from the same dried materials,
respectively. These results agreement with Sies and Krinsky, (1995) reported that the carrot
is one of the important vegetables rich in beta carotene, minerals, and dietary fibers. Carotene
may prevent cancer and certain chronic diseases. The chlorophyll content increases with leaf
development and then decreases with the senescence phenomenon (Pereyraet al., 2014).
Therefore, we recommend drying or boiling the turnip leaves before the leaves turn yellow to

benefit from the chlorophyll dye in some food products as a natural and safe health dye.
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Tested crackers
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Chart No 2: Total carotene, chlorophyll and betalain of the tested crackers

F11 F12

total betalain {mg/100g)

F1=10% turnip leaves puree ,F2=20% turnip leaves puree ,F3=10% carrot puree ,F4=20% carrot puree ,F5=10% beet roots puree , F6=20%
beet roots puree, F7=10% dried turnip leaves,F8=20% dried turnip leaves,F9=10 % dried carrot,F10=20% dried carrot,F11=10% dried beet

roots and F12=20% dried beet roots.

Conclusion

Nutritional quality could be defined as the value of the product for the consumer’s

physical, psychological, or emotional well_being. The first term of this extended definition

concerns the effects of food determined by its phytochemicals, i.e., the sum of all beneficial

and harmful compounds and their nutritional (or biological) aspects. Through this study, we

recommend the use of carrots, beets roots and turnip leaves in crackers making or other

products for school children, as they are materials rich in natural colors and rich in mineral

elements that children’s body needs in the growth stage, and these materials have attractive

natural colors that can be a source of natural colors.

103


http://www.egyptfuture.org/ojs/

CULTURA

INTERNATIONAL JOURNAL OF -
$EP FAMILY STUDIES, FOOD SCIENCE AND NUTRITION gE ( italiano

Egyptian Publ /
HEALTH -
ISSN: 2735-5381 VOLUME 4, ISSUE 2, 2021, 85 _ 108. www.egyptfuture.org/ojs/
Reference

AACC (2004). Approval Method of American Association of cereal Chemists Publ. by
American Association of Cereal Chemists, In. St. Paul. Minnesota, USA. 2.

Akonor, P. T.; Nanam, T.; Dziedzoave, E. S.; Buckman, E.; Mireku, Essel.; Francis L.
and Keith, Tomlins. (2016). Sensory optimization of crackers developed from
highquality cassava flour, starch, and prawn powder..Food science and Nutrition. 1-6

DOI: 10.1002/fsn3.431. www.foodscience-nutrition.com

Amnah, M.A.,(2013). Nutritional, sensory and biological study of biscuits fortified with red
beet roots. Life Science Journal, 10(3): 1579-1584. https://www.researchgat.net
AOAC. (2016). Association of Official Analytical Chemists international Official Methods of

Analysis 20" ed. Washinton, DC, USA.

AOAC. (2019). Official Methods of Analysis, AOAC International 21st edition Association
of Official Analytical Chemists. Washington, D.C. Available from:

sthttps://www.aoac.org/official-methods-of analysis-21 edition-2019 .All
RightsReserved © AOAC International

Bakhru, H.K. (1993). Foods that Heal-The natural way to good health. Orient Paperbacks,
Delhi.

Biondi, F.; Balducci, F.” Capocasa, F.; Visciglio , M.; Mei, E.; Vagnoni., M; Mezzetti
,B. and Mazzoni, L. (2021). Environmental conditions and agronomical factors
influencing the levels of phytochemicals in Brassica vegetables responsible for
nutritional and sensorial properties. Applied Science 11, 1927:1-21.

Bojovic, B. and Stojanovic, J. (2005). Chlorophyll and carotenoid content in wheat cultivars
as a function of mineral nutrition. Archives of Biological Sciences 57(4):
283-290.Doi.org/10.2298/ABS0504283B

Bonaccorsi, P.; Caristi, C.; Gargiulli, C. and Leuzzi, U. (2005).Flavonol glucoside profile

of southern Italian red onion (Allium cepa L.). Journal of Agriculture and Food
Chemistry; 53: 2733-2740.D01:10.1021/jf048152r

Braca, A.;Sortino, C. and Politi, M. (2002). Antioxidant activity of flavonoids from
Licanialicaniae flora. J. Ethnl.; 79:379-381. Doi: 10.1016/s0378-8741(01)00413-5.

104


http://www.egyptfuture.org/ojs/
http://www.foodscience-nutrition.com/
http://www.foodscience-nutrition.com/
http://www.foodscience-nutrition.com/
http://www.researchgat.net/
http://www.researchgat.net/
http://www.aoac.org/official-methods-of
http://www.aoac.org/official-methods-of
https://doi.org/10.2298/ABS0504283B
http://dx.doi.org/10.1021/jf048152r

INTERNATIONAL JOURNAL OF T
$EP FAMILY STUDIES, FOOD SCIENCE AND NUTRITION S itﬂ’,,,"f?’d’}’l
Italian Egyptian Publishing ov €Y H/"‘

HEALTH

ISSN: 2735-5381 VOLUME 4, ISSUE 2, 2021, 85 _ 108. www.egyptfuture.org/ojs/

Cartea, M.E.; Francisco, M.; Soengas, P. and Velasco, P.(2011). Phenolic Compounds in
Brassica Vegetables. Molecules ,16, 251-280. Doi: 10.3390/molecules16010251

Castellar MR, Obo'n JM, Alacid M and Ferna'ndez- Lo pez JA (2003). Color properties
and stability of betacyanins from Opuntia fruits. J. Agr. Food Chem.51, 2772-2776.

Clifford, T.; Stevenson, E. j.; Howatson, G. and West, D. j. (2015). The potentional

benefits of red beet roots supplementation in health and diseases. Journal of
Nutrients;7 ; 2801-2822. D0i:10.3390/nu7042801

Cosmulescu, S. and Trandafir, I. (2012). Anti-Oxidant activities and total phenolics

contents of leaf extracts from 14 cultivars of walnut (Juglansregia L.). Journal of
Hort. Science . and  Biotechnology. 87:504-508.
Doi.org/10.1080/14620316.2012.11512902

Cosmulescu, S.; Trandafir, I.; Nour, V. and Botu, M. (2015). Total phenolic, flavonoid

distribution and antioxidant capacity in skin, pulp and fruit extracts of plum cultivars.
Journal of Food Biochemistry. 39(1): 64-69. Doi.org/10.1111/jfbc.12112

Dejanovic, G.M.; Asllanaj, E.; Gamba, M.; Raguindin, P.F.; Itodo, O.A.; Minder, B.;
Bussler, W.; Metzger, B.; Muka, T.; Glisic, M. andKern, H. (2021). Phytochemical
characterization of turnip greens (Brassica rapa ssp. rapa): A systematic review.
PLOSONE 16(2): e0247032. Doi.org/10.1371/journal.pone.0247032

El-Akel, A.T. (1993). Production and evaluation of some food mixture by extrusion cooking.
Journal of Applied Science., 8(3):62-82

Esatbeyoglu, T.; Wagner, A. E.; Schini-Kerth, V. B.andRimbach, G. (2015). Betanin--a
food colorant with biological activity. Molecular Nutrition and Food Research, 59(1):
36-47. DOI:10.1002/mnfr.201400484

Fidelis, E. O. and Henrietta A. O. (2016). Antioxidant and Antioxidant capacity of raw and

processed Nigerian Beetroot (Beta vulgaris). Nigerian Journal of Basic and
AppliedScience, 24(1): 35-40. DOI: http://dx.doi.org/10.4314/njbas.v24i1.6
Gilchrist, M.; Winyard, P. G.; Fulford, J.; Anning, C.; Shore, A. C. and Benjamin, N.

(2014). Dietarynitrate supplementation improves reaction timein type 2 diabetes:

Development and application of a novel nitrate-depleted beetroot juiceplacebo. Nitric
Oxide, 40: 67—74. DOI:10.1016/j.niox.2014.05.003

Gogoi, M. and Basumatary,M.(2018). Estimation of the chlorophyll in seven citrus species of

Kokrajhar district, BTAD, Assam, India. An Inter. J. Society for Tropical Plant Res. 5 (1):83-
105



http://www.egyptfuture.org/ojs/
https://dx.doi.org/10.3390%2Fnu7042801
https://doi.org/10.1080/14620316.2012.11512902
https://doi.org/10.1111/jfbc.12112
https://doi.org/10.1371/journal.pone.0247032
https://doi.org/10.1002/mnfr.201400484
http://dx.doi.org/10.4314/njbas.v24i1.6
https://doi.org/10.1016/j.niox.2014.05.003

INTERNATIONAL JOURNAL OF -
$EP FAMILY STUDIES, FOOD SCIENCE AND NUTRITION i italiano
T HEALTH '

TURA
/

ISSN: 2735-5381 VOLUME 4, ISSUE 2, 2021, 85 _ 108. www.egyptfuture.org/ojs/

87. DOI:https://doi.org/10.22271/tpr.

Gorinstein, S.; Leontowicz, H.; Leontowicz, M.,Namiesnik, J.; Najman, K.; Drzewiecki,
J.;  Cvikrova, M.;Martincova,O.; Katrich,E.andTrakhtenberg,S. (2008).
Comparison of the main bioactive compounds and antioxidant activities in garlic and
white and red onions after treatment protocols. Journal of Agriculture and Food
Chemistry; 56: 4418-4426.Doi: 10.1021/jf800038h. Epub

Haq R and Prasad K. (2015). Nutritional and processing aspects of carrot (Daucuscarota)—
A review. South Asian J. Food Technol. Environ. 1(1):1- 14,
DOI:10.46370/sajfte.2015.v01i01.01

Hussain, E.A., Z. Sadiq, and M. Zia-Ul-Haq, (2018). Betalains as Colorants and Pigments.

In Betalains: Biomolecular Aspects (125-137). Springer, Cham. https:/link.springer.
James, C.S. (1995). General Food Studies. In: Analytical Chemistry of Foods,

BlachieAcademicand Professional, London, New York, Tokyo, Chapter 6, p 135.
.Doi.0rg/10.1007/978-1-4615-2165-5

Javed, A.; Ahmad, A.; Nouman, M.; Hameed, A.; Tahir, A. and Shabbir, U. (2019).
Turnip (Brassica RapusL.): a natural health tonic. Brazilian Journal of
FoodTechnology., 22, 1-9.D0I:10.1590/1981-6723.25318

Joanne, L. S and Beate, L (2012). Health benefits of fruits and vegetables. American Society
for Nutrition. Adv. Nutr. 3: 506-516. D0i:10.3945/an.112.002154.

Keyimu, X. G. (2013). The effects of using seaweed on the quality of asian noodles. Journal
of Food Processing and  Technology, 4(3): 1000216-1000219.DOI:
10.4172/21577110.1000216.

Ktenioudaki, A.; O’Shea, N. and Gallagher, E. (2013). Rheological properties of wheat

dough supplemented with functional by-products of food processing: Brewer’s spent
grain and apple pomace. Journal of Food Engineering, 116: 362-368.
Doi.org/10.1016/j.jfoodeng.2012.12.005

Kuchtova, V.; JolanaKarovicova; ZlaticaKohajdovda, and Lucia Minarovicova
(2016).Chemical ~ composition and  functional  properties of  pumpkin
pomaceincorporated crackers. ActaChimicaSlovaca, Vol. 9, (1): 5457,
DOI:10.1515/acs2016-0009

106


http://www.egyptfuture.org/ojs/
https://doi.org/10.22271/tpr.2018.v5.i1.012
https://doi.org/10.46370/sajfte.2015.v01i01.01
https://link.springer./
http://dx.doi.org/10.1590/1981-6723.25318
http://dx.doi.org/10.1590/1981-6723.25318
http://dx.doi.org/10.1590/1981-6723.25318
https://doi.org/10.1016/j.jfoodeng.2012.12.005
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1515%2Facs-2016-0009
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1515%2Facs-2016-0009
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1515%2Facs-2016-0009
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1515%2Facs-2016-0009

INTERNATIONAL JOURNAL OF T
$EP FAMILY STUDIES, FOOD SCIENCE AND NUTRITION S itﬂ’,,,"f?’d’}’l
Italian Egyptian Publishing ov €Y H/"‘

HEALTH

ISSN: 2735-5381 VOLUME 4, ISSUE 2, 2021, 85 _ 108. www.egyptfuture.org/ojs/

Lee, C .H. ;Wettasinghe, M.; Bolling, B.W.; Ji, L. L .and Parkin, K. L. (2005). Betalains,
phase Il enzyme-inducing components from red beetroot (Beta vulgaris L.) extracts.
Nutrition and Cancer, 53: 91-103. DOI:10.1207/s15327914nc5301_11

Liliana, C. and Oana-Viorela, N.(2020). Red Beetroot: Composition and Health Effects - A
Review Journal of Nutritional Medicine and Diet Care ISSN: 2572-3278
DOI:10.23937/2572-3278.1510043

Mikolajczyk-Bator, K. and J. Czapski, (2017). Effect of pH changes on antioxidant
capacity and the content of betalain pigments during the heating of a solution of red
beet betalains. Polish Journal of Food and Nutrition Sciences, 67(2): 123-128.
DOI:10.1515/pjfns-2016-0012
Nagata, M. and Yamashita, I. (1992).Simple method for simultaneous determination of
chlorophyll and carotenoids in tomato fruit. Vol 39. No, 10 :925-928.
Doi.org/10.3136/nskkk1962.39.925
Palafox-Carlos, H.; Ayala-Zavala, JH, and Gonzalez-Aquilar, C.A (2011). The role of

dietary fiber in the bioaccessibility and bioavailability of fruit and vegetable antioxidants.
Journal of Food Science.; 76:R6. DOI:10.1111/j.17503841.2010.01957.x Pallavi, J. and

Beena, Mathur. (2010). Preparation of value added products from the leaf powders of
dehydrated less utilized green leafy vegetables. Journal of Horticulture
andForestry, 2(9):223-228.http://www.academicjournals.org/jhf

Pereyra, M.S.; Davidenco, V.; Nunez, S.B. and Arguello, J.A. (2014). Chlorophyll content
estimation in oregano leaves using a portable chlorophyll meter: relationship with
mesophyll thickness and leaf age. Rev. Agronomia&Ambiente34(1-2): 77-84.
https://www.researchgate.net/publication/270510782

Porra JR (2002). The chequered history of the development and use of simultaneous
equations for the accurate determination of chlorophyll a and b. Photosynthesis
research 73: 149—156. DOI:10.1023/A: 1020470224740

Prerana, S and Anupama D. (2019). Influence of carrot puree incorporation on quality

characteristics of instant noodles. Journal Food Process Engineering., 43: 1-8.
DOI:10.1111/jfpe.13270

Priecina, L. and Karlina, D. (2013). Total polyphenol, flavonoid content and antiradical

activity of celery, dill, parsley. Onion and garlic dried in convective and microwave

107


http://www.egyptfuture.org/ojs/
http://dx.doi.org/10.1207/s15327914nc5301_11
http://dx.doi.org/10.1515/pjfns-2016-0012
https://doi.org/10.3136/nskkk1962.39.925
https://doi.org/10.1111/j.1750-3841.2010.01957.x
https://doi.org/10.1111/j.1750-3841.2010.01957.x
http://www.academicjournals.org/jhf
http://www.researchgate.net/publication/270510782
http://www.researchgate.net/publication/270510782

INTERNATIONAL JOURNAL OF , —

$EP FAMILY STUDIES, FOOD SCIENCE AND NUTRITION £ itd’,',,"fﬁ"ff&,u

L
HEALTH -

ISSN: 2735-5381 VOLUME 4, ISSUE 2, 2021, 85 _ 108. www.egyptfuture.org/ojs/

vacuum dryers. 2"International Conference on Nutrition and Food Sciences IPCBEE,
vol. 53:107-112. IACSIT Press, Singapore. DOI: 10.7763/IPCBEE. 2013. V53. 21

Recommended Dietary Allowance (2011). Recommended Dietary Allowance: 10" Edition.

The national academies press. Washington .DC. Retrived, page 3-30.

Sharma, K. D.; Karki, S.; Thakur, N. S. and Attri, S. (2012). Chemical composition,
functional properties and processing of carrot. Journal of Food Science
andTechnology, 49, 22-32. D0i:10.1007/s13197-011-0310-7

Sies, H. and Krinsky, N. I. (1995). The present status of antioxidant, vitamins and beta

carotene. American Journal of Clinical Nutrition, 62 (Supplementary, 1299-1300.
Doi: 10.1093/ajcn/62.6.1299S.

Snedecor, G.W. and Cochran, W.G. (1980). Statistical methods Book, p420, 7th Ed lowa
Stat Univ. Press, Ames, lowa, USA.

Stephen, S.; Abu Joseph, O.; Igyor, M. A. (2019). Effect of carrot powder incorporation on
the quality of pasta. MOJ Food Science and Technology. Vol, 7 (3):99-103.
DOI:10.15406/mojfpt.2019.07.00227

Straus, S.; Bavec, F.; Turinek, M.; Slatnar, A.; Rozman, C. and Bavec, M. (2012).
Nutritional value and economic feasibility of red beetroot (Beta vulgaris L. ssp.
vulgaris Rote Kugel) from different production systems. African Journal of
Agricultural Research, 7(42): 5653-5660. DOI:10.5897/AJAR12.1519

Sule, S. and Abu, J.O. (2018). Consumption of extruded foods among under—fives: vitamin a

awareness and fortificant preferences of their caregivers in Makurdi, Nigeria. Nigerian
Journal of Nutritional Sciences. 38(1):1-9.DOI:10.13140/RG.2.2.12806.88643

Tripathi, D. and Yadav, L (2021). Formulation and quality evaluation of turnip green

(Brassica rapa) powder incorporated food products
Doi.org/10.22771/tpi2021.vl0.i4/.6030

Vulié, J. J.; Cebovié, T. N.; Canadanovic’-Brunet, J. M.; Cetkovié, G. S. Canadanovié,
V.M.; Djilas, S. M. and TumbasSaponjac, V. T. (2014). Invivo and in
vitroantioxidant effects of beetroot pomace extracts. Journal of Functional Foods, 6:
168- 175.Doi.org/10.1016/j.jff.2013.10.003

Wootton-Beard, P. C.; Brandt, K.; Fell, D.; Warner, S. and Ryan, L. (2011). Effects of a

beetroot juice with high neobetanin content on the early-phaseinsulin response in
healthy volunteers. Journalof Nutritional Science, 3: 1-9. DOI:org/10.1017/jns.2014.7

108


http://www.egyptfuture.org/ojs/
https://dx.doi.org/10.1007%2Fs13197-011-0310-7
https://dx.doi.org/10.1007%2Fs13197-011-0310-7
https://dx.doi.org/10.1007%2Fs13197-011-0310-7
https://dx.doi.org/10.1007%2Fs13197-011-0310-7
https://dx.doi.org/10.1007%2Fs13197-011-0310-7
https://dx.doi.org/10.1007%2Fs13197-011-0310-7
https://dx.doi.org/10.1007%2Fs13197-011-0310-7
https://dx.doi.org/10.1007%2Fs13197-011-0310-7
http://dx.doi.org/10.5897/AJAR12.1519
http://dx.doi.org/10.13140/RG.2.2.12806.88643
https://doi.org/10.22771/tpi2021.vlo.i4/.6030
https://doi.org/10.1016/j.jff.2013.10.003
https://doi.org/10.1017/jns.2014.7

	Nadra S. Y. Hassan, Nasra A. Abd–Elhak and Maha M. Gomaa
	Abstract
	Introduction
	Materials and Methods
	Preparation of raw materials
	Preparation of crackers blends
	Nutritional composition
	Physical properties of prepared crackers
	Determination of total phenols
	Determination of total flavonoids
	Determination of antioxidant
	Determination of chlorophyll content
	Determination of total betalains
	Determination of total carotene
	Sensory evaluation
	Results and discussion
	Table 1. Antioxidant activity and total phytochemical content of fresh, puree and dried materials
	Table 2. Chemical composition of fresh materials and their treatments as g/100g sample
	Table (4): Chemical composition of crackers made from dried vegetables on dry weight

	Mineral content in crackers made from puree and dried materials
	Table 5. Minerals salts profile (mg/100g on dry weight basis) and estimated of contribution to RDA for children (age 4-8 years) of the crackers made from boiled materials

	Evaluation of the sensory properties of crackers made from puree and dried vegetables
	Table 7. Sensory properties of crackers made from puree vegetables
	Table 8. Sensory properties of crackers made from dried vegetables

	Conclusion
	Reference
	Biondi, F.; Balducci , F.’ Capocasa, F.; Visciglio , M.; Mei, E.; Vagnoni., M; Mezzetti
	Javed, A.; Ahmad, A.; Nouman, M.; Hameed, A.; Tahir, A. and Shabbir, U. (2019).


