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The article shows the possibility of producing food supplements and products using
arugula (Eruca sativa) — non-traditional plant raw material rich in natural biologically
active substances. It is estimated that the calorie content of arugula is 60% less compared
to other vegetables, the highest amount of vitamins therein is represented by vitamin C
(ascorbic acid) - 60 mg, vitamin K - 108.6 mkg., vitamin A - 119 mkg, vitamin B, - 40 mkg.
Of mineral substances, calcium - 160 mg, potassium 370 mg, phosphorus - 65 mg. The
technology of arugula food supplement and a new range of flour confectionery products
- cupcakes and cake biscuits - was developed. Their physico-chemical indicators were
determined. It is shown that the mass fractions of moisture in cupcakes and cake biscuits
were 32% and 37%, respectively; alkalinity - respectively 1.8 degrees and 1.2 degrees; and
swelling capacity - 200% and 175%, respectively, which complies with the requirements
established by normative-technical documentation. Microbiological indicators of new
products, which are within normal limits, were also determined. It has been shown
that the use of an arugula food supplement results in an extended storage life for flour

confectionery products.

Keywords: arugula; flour confectionery products; physico-chemical and microbiological

indicators.

Introduction. Members of the Brassicaeae family of green leafy vegetables play
an important role in human nutrition and are a rich source of bioactive compounds
such as glucosinolates, flavonoids, dietary fiber, vitamins, and carotenoids (Pasini
... 2012). The phenolic compounds have antioxidant, antibacterial, antimutagenic,
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anti-inflammatory, and anti-allergic effects. Consuming antioxidant-rich foods
prevents the development of diabetes, cancer, and cardiovascular diseases (Matev
... 2018).

Arugula (botanical name - Eruca sativa) belongs to the Brassicaeae family,
whose popularity and functional properties are due to its chemical composition.
Although this plant has been known since ancient times, its study began only at
the end of the 20th century. Eruca sativa contains biologically active substances
(Dube 2022), particularly calcium, potassium, folic acid, vitamins C, A and K,
(Benton 2022). It also contains isothiocyanates and 3-carbinol, which can stop
inflammatory processes in the body, prevent the development of certain types
of cancer, including breast, prostate, lung and colon cancer (Shubha ... 2019,
Kumar ... 2022). Eruca sativa contains an antioxidant known as alpha-lipoic acid.
It has been proven that it reduces glucose levels, increases insulin sensitivity and
prevents changes caused by oxidative stress in diabetic patients (Koubaa ... 2020,
Matev ... 2018). Arugula has a high content of food fiber, which is why its use
ensures the normal functioning of the digestive system, colon, intestinal mucosa,
and other organs. Studies have also revealed that arugula extract is effective
against a number of bacterial strains, including E. coli and Salmonella. (Koubaa
... 2020).

Goal and objectives of the work. The goal of the work was to analyze the
biologically active substances of arugula (Eruca sativa Mill), study its technological
and preventive (antimicrobial and antioxidant) properties, and use them in food
technology.

To achieve this goal, the following objectives were set:

e  To study the chemical composition of low-calorie, rich in biologically
active substances plant raw material - arugula;

e  To develop technology for producing the biologically active supplement
- powder from the green stem and leaf;

e To develop technologies for producing flour confectionery products
using the obtained food supplement;

e To assess the effect of the biologically active supplement on the
organoleptic and physico-chemical characteristics of the resulting products.

Results and discussion. Based on literature data, the chemical composition
of arugula (Eruca sativa Mill) was studied. It was established that it is a low-
calorie vegetable rich in biologically active substances. Arugula is an excellent
source of vitamins A and C, calcium, magnesium, and potassium. Arugula has a
very low glycemic index (15) and is characterized by low carbohydrates (1.0 g of
carbohydrates in 50 g) and a high content of folic acid. Arugula contains a small
amount of fructose, does not contain gluten and lactose.
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At the first stage of the research work, we determined the methods and optimal
parameters for producing the powder dry concentrate of the plant raw materials
that we selected. We dried the arugula green stems and leaves in a thermostat
and in a gas oven at different temperatures. As a result of observation, it was
established that the best result of organoleptic indicators during the preparation
of powder of plant raw materials was observed while drying in an oven. The
following optimal parameters of the drying process in the oven were determined:
temperature - 50 °C and time duration - 90 minutes.

At the next stage of the research, we used arugula powder as a functional
supplement when producing flour confectionery, particularly cupcakes. As
a control, we took the standard recipe for cupcakes “Dedakalakuri“. In this
experiment, our goal was to ensure the maximum concentration of biologically
active substances in flour confectionery products of functional purpose, without
worsening the organoleptic characteristics of the finished products. We prepared
test samples, to the recipe of which we added a biologically active supplement
ranging from 0.5% to 1.5% of the total mass. We considered 1% arugula green
stem and leaf powder to be the optimal amount, since increasing the amount after
that caused a change in both the taste properties and appearance. The products
have changed color and taste.

Since the vegetable raw material we selected has a specific color, sharp taste,
and strong aroma, we have considered it appropriate to add ingredient with
a pleasant, specific, strongly expressed taste and aroma, such as cocoa, which
ensures the masking of organoleptic indicators uncharacteristic for confectionery
products that are given by biologically active additives. In the product, there is
completely no presence of a supplement with a specific taste, smell, and color,
such as a biologically active supplement of arugula.

At the next stage of the work, using the supplement that we obtained, we made
a cake biscuit. We used a biologically active supplement in an amount ranging
from 0.5% to 1.5% of the total mass. According to the organoleptic indicators, the
sample in which the food supplement was added in the amount of 1% of the total
mass was considered the best. Organoleptic evaluation of flour confectionery was
conducted according to the following indicators: taste and smell, color, shape,
surface condition, and appearance of the fracture. Organoleptic evaluation
was done on a 5-point scale. For this purpose, we became acquainted with the
established indicators and characteristic signs for each score. The average value
of tasters’ evaluations was taken as an evaluation point. Based on the results of the
organoleptic evaluation of new food products, the best samples were taken for the
research, and their physico-chemical indicators were determined: mass fraction
of moisture (in cupcakes - 32%, in biscuits - 37%); alkalinity (respectively, 1.8
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and 1.2 degrees) and swelling capacity (respectively, 200% and 175%).

Atthe final stage of the work, the microbiological indicators of the new products
were determined. We determined the bactericidal effect of the arugula food
supplement by determining the number of mesophilic-aerobic and facultative-
anaerobic microorganisms, the total number of which indicates the sanitary-
hygienic condition of the product and the degree of being deseased. We also
tested the products enriched with plant-based raw materials for the presence of
a group of coliform bacteria. Microbiological indicators are within normal limits
and allow us to say that the product is edible.

A new range of flour confectionery obtained as a result of the research was
stored at t=20 °C for 9 days. During the storage period, no bacteria from the E.coil
group were found in test samples, while the number of mesophilic-aerobic and
facultative-anaerobic microorganisms was reduced in test samples compared to
control sample, and after 9 days of storage, their number was within the limits
of the norm, inicating that the addition of the arugula food supplement resulted
in extended storage life of confectionery products (instead of 7 days), which can
be attributed to the bactericidal effect of arugula as well as the high content of
antioxidant substances therein.

Conclusion. Based on theoretical and experimental studies:

° It was shown that arugula (Eruca sativa Mill) is a low-calorie plant raw
material. The highest amount of vitamins therein is represented by vitamin C
(ascorbic acid) - 60 mg, vitamin K - 108.6 mkg., vitamin A - 119 mkg, vitamin B, -
40 mkg. Of mineral substances, calcium - 160 mg, potassium 370 mg, phosphorus
- 65 mg.

e  The optimal parameters of the drying process of arugula green stems
and leaves were determined: drying in a gas oven, temperature 50 °C and time
duration - 90 minutes.

e  After obtaining the biologically active food supplement, we developed
the technology of flour confectionery products - cupcakes and cake biscuits.
Products with addition of 1% of dry arugula concentrate were considered the
best.

e  Physico-chemical indicators of new food products were determined. The
mass fractions of moisture in cupcakes and cake biscuits were 32% and 37%,
respectively; alkalinity - 1.8 degrees and 1.2 degrees; and swelling capacity -
200% and 175%, respectively.

e  Microbiological indicators of new products were determined. It was
determined that they are within normal limits. It was shown that the organoleptic
indicators did not change significantly during storage of a new range of flour
confectionery products at t=20 °C for 9 days.
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