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Abstract  Article Info 

Beetroot (Beta vulgaris) belongs to the family chenopodiaceae. Beetroot is known for the 

colouring pigments betalains comprising of betacyanin and betaxanthin responsible for purple 

and yellow colour respectively. The beetroot exhibited excellent functional benefits and its 

extract have nutraceuticals potential. Recent investigations have enlarged the application of 

beetroot by making powder by drying process. The dried beetroot had led to nutritional 

enrichment in food products in mayonnaise and bakery products as well as used for edible 

packaging. Therefore the present study highlights various aspects regarding beetroot including 

health benefits, bioactive components, utilization in food products and recent trend. 
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Introduction 

 

Plant foods are crucial to human endurance due to its 

inherited nutritional significance. Beetroot (Beta 

vulgaris) represented as blessings of nature to human 

health since the earliest times. Beta vulgaris belongs to 

the family chenopodiaceae. It originated in 8th century 

from Mesopotamia civilization and from then it had been 

grown for its medicinal purposes. Among various 

varieties of the beetroot the yellow beet variety had its 

origin in 1700s. There was substantial evidence of 

production of sugar beets in the earlier time of Prussians 

in the 1800s. Now, red beets are more commonly 

harvested in Europe, America and throughout Asia 

(Chawla et al., 2016). France, Russia, Germany, USA, 

Turkey are the major contributor countries to beetroot 

production on world level.  

 

Beetroot contains significant level of antioxidants as well 

as many other health promoting compounds including 

vitamins and minerals such as potassium, magnesium, 

folic acid, iron, zinc, calcium, phosphorus, sodium, 

niacin, biotin, pyridoxine and soluble fibre. The 

colouring pigments found in beetroot is known as 

betalains consisting of components betacyanin and 

betaxanthin that convey purple and yellow colour 

respectively. These betalains have the antioxidant 

potential in beetroot (Escribano et al., 1998, Fatma et al., 

2016). 

 

Due to the perishable characteristics of beetroot drying 

method can be adopted as a preservation method. The 

use of red beetroot improves cardiovascular health, 

lowers blood pressure (Jajja et al., 2014) and enhances 

performance during running exercises (Murphy et al., 

2012). Red beetroot powder is used as natural colorant in 

food products as well as instant beverages for athletes 

(Ng and Sulaiman, 2018). Encapsulation is also used 

now days to preserve several bioactive compounds to 

improve stability and bioavailability (Aguirre Calvo and 
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Santagapita, 2016). The incorporation of red beet 

bioactive into food products provides many advantages 

in food preservation and contributes functional foods 

behavior in food by the application of emerging 

technologies (Galanakis, 2013).  

 

Varieties of beetroot 

 

Beetroot varieties include, Detroit Dark Red, Crimson 

Globe, Crosby Egyptian and Early Wonder. Detroit Dark 

Red beetroot has soft roots, consistent, with dark red 

flesh. Crimson Globe beetroots have little shoulders; 

flesh is medium dark red. Crosby Egyptian beetroot is a 

flat globe and internal color is dark purplish red. Wonder 

root is flat and the central flesh is dark red (Chawla et 

al., 2016). 

 

Cultivation of beetroot 

 

The ideal pH for beetroot production lies between 6.0- 

8.0. Beetroot prefer deep, friable, well drained, sandy 

loams to silt loams. The row spacing is between 5 and 

10cm that depend on the size required at harvest time. 

The water content of 300-350 mm is required throughout 

the growing cycle that includes on an average of 4mm 

per day. 

 

Bioactive compounds in beetroot 

 

Beetroot contains highly active pigments, betalains, 

ascorbic acid, carotenoids, polyphenols, flavonoids, 

saponins and high levels of nitrate. Glycine, betaine and 

folate are the bioactive compounds that found in low 

levels. Phenolic compounds Phenolic compounds are a 

huge group of plant metabolites and significant for 

excellence of plant based foods. Beetroot has high 

amount of phenolic compounds and flavonoids 

(Kathiravan et al., 2014). These phenolic acids include 

epicatechin, catechin, rutin, vanillic, p-coumaric, 

protocatechuic, caffeic acid, syringic acids and proline 

(Maraie et al., 2014) (Table 1). 

 

Health benefits of beetroot  
 

Beetroot contains bunch of bioactive compounds 

accounted for natural antianemic, antiinflammatory, anti-

hypertensive, antioxidant, anticarcinogenic, antipyretic, 

antibacterial, detoxicant and diuretic properties (Lidder 

and Webb, 2013). Betalains the main bioactive 

component found in beetroot had reported for 

therapeutic, anticarcinogenic, hepato-protective and 

antitumor properties (Wootton-Beard et al., 2011). The 

beetroot contain flavonoids such as vitexin, vitexin-2-O-

rhamnosideand vitexin-2-O-xyloside explained 

outstanding antiproliferative activity on cancer cell lines 

(Slavov et al., 2013). The nitrates found in beetroot have 

potential to decrease the blood pressure and improve 

working of the mitochondria in body (Satyanand et al., 

2014). It reduces the bad cholesterol, oxidized LDL 

cholesterol and normalizes the blood pressure (Guldiken 

et al., 2016).  

 

Utilization of red beet 

 

Red beet powder 

 

The microwave and ohmic heating at 525 or 420 W and 

17.5 V/cm respectively compared for nutritional 

properties and beetroot powder prepared from 

microwave treatment were found more suitable to 

phenolic content, antioxidant activity, betalains content 

and color characteristics.  

 

Table.1 Bioactive compounds present in beetroot 
 

Class of compounds  references 

Phenolic compound 

(peel of the beetroot) 

vulgaxanthin I, vulgaxanthin II, 

indicaxanthin, prebetanin, isobetanin, 

betanin and neobetanin 

Nemzer et al., 

2011 

 

Phenolic compound 

(from seed of beetroot) 

N-trans-feruloyltyramine and N-trans 

feruloylhomovanillylamine 

Nemzer et al., 

2011  

flavanones betagarin and betavulgarin  Lim, (2016) 

phytochemical Poly 3-hydroxyalkanoate Lim, (2016) 

Betalains betacyanin (red pigment) and betaxanthin 

(yellow pigment) 

Szopinska and 

Gawęda, 2013 

carotenoids lutein Rebecca et al., 

(2014) 
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Table.2 Extraction of beetroot bioactive by various methods  

 

Bioactive component Extraction methods Optimized conditions References 

Betanine  Pulse electric field 5 pulses of 2 ls at 7 

kV/cm, 90% of total 

betanine in 300 min 

López et al., (2009) 

Antioxidant supercritical CO2 

extraction 

35 
°
C/400 bar, total 

phenolics 3370.8 g 

GAE/ g dry matter 

basis, and DPPH 

antioxidant activity 

1454.0 g TE/g 

Goyeneche et al., 

(2020) 

betanin/isobetanin Solid phase 

extraction 

promising method for 

beetroot extract  

Nestora et al., (2016) 

Ca, K, Mg and Na solid phase 

extraction 

dilution of samples 

with 0.5 mol L
−1

 

Pohl et al., (2019) 

Dye Ultrasound 1:1 (ethanol: water), 

80 W ultrasonic power 

for 3 h 

Sivakumar et al., 

(2009) 

 

Raikos et al., (2016) studied processing of beetroot at 

Microwave power (960 watt for 7 min) was suitable for 

protecting the betalain and polyphenolic content of 

beetroot when compared with heat treatment as roasting 

(180 °C for 90 min) and boiling (100 °C for 30 min). The 

microwave treated beetroot significantly enhanced the 

oxidative stability of mayonnaise stored at 4 ºC for 4 

weeks. 

 

Beetroot juice 

 

Recent studies conducted on beetroot juice have 

established the benefits of it in healthy body by rising 

exercise tolerance, reducing the O2-rate during exercise, 

and/or reducing blood pressure (Cuenca et al., 2018). 

Kroll et al., (2018) revealed that use of beetroot juice 

extremely increase levels of FENO in healthy students to 

cure cold symptoms severity, and feeling sick. 
 

Beetroot candy 

 

Fatma et al., (2016) prepared nutritious, wholesome and 

delicious beetroot candy, using ingredients like sugar, 

pectin and citric acid in different ratios. The beetroot 

candy is an alternative those who avoid fresh beetroot 

due to unpleasant taste. 
 

Recent research on beetroot bioactive 
 

Cejudo-Bastante et al., (2019) developed the bioactive 

packaging with ethylene vinyl alcohol (EVOH) 

copolymer possessing betalain rich red beet. The 

addition of the beet extract (0.1, 0.5, 1.0, 1.5, 2.0 and 2.5 

% (w/w)) led to a film with higher color intensity, 

antioxidative activity and water loss rate in lesser 

quantity. Sucheta et al., (2019) developed the composite 

edible films using beetroot powder and structural, 

mechanical and functional characterization was 

evaluated for suitability in edible packaging (Beetroot 

juices have shown as a great source of selenium 

compounds. Sentkowska et al., (2020) estimated the 

concentrations of selenomethionine and 

methylselenocysteine using hydrophilic interaction liquid 

chromatography (HILIC) chromatography. The yellow 

pigment content in beetroot had found to be due to 

mainly the occurrence of selenocysteine. 
 

The microencapsulation properties and stability of spray-

dried beetroot extract using maltodextrin (MD), inulin 

(IN), and whey protein isolate (WPI) were evaluated 

(Carmo et al., 2017). The parameter as moisture, 

betalains content and its retention in the encapsulated 

matrix were measured as 3.33–4.24%, 348.79–385.47 

mg/100 g (dry-basis), and 88.45–95.69%, respectively. 

The Higher values of antioxidant were observed for the 

carrier agent WPI. Kohajdová1 et al., (2020) reported 

that the beetroot powder have been found in bakery food 

preparation by increasing the water absorption in dough, 

dough development delaying time, and good dough 

stability but the mixing tolerance index decreased.  
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Conclusion and Future trend 

 

Beetroot in fresh as well as in form of juice, powder is 

source of precious vital nutrients and its ample amount of 

advantageous bioactive compounds accounted for health 

promotion and disease prevention. Beetroot color and 

essential components can be preserved by either drying 

or microencapsulation techniques. In the present time of 

innovation demanded in the area of nutrition and food 

beetroot have tremendous potential for its suitability in 

various food products.  
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