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1.0. Introduction
One of the first perceptions of fi is i
. e il oo0d is its hue, a characteristi iehly i
choice, since it leads to the creation of an idea of the ﬂ::;rmo;hat highly influences consurers
product. Therefore, food colorant is one of the most used ad&mvzllr’aanﬁ C(;)mposumn S}fme food
L . , applied 10 restore gl

colour of foodstuff when 1t 15 lost. Wlith the recent food industry interest in replacement oz :rrt;%l‘gaall

colorgnts_ by natural counterparts, an increasing number of research studies have been focusing the

exploitation of natural resources to meet this challenge (Vege €t al., 2021). For being natural, non-
t have been widely studied as alternatives to the widely used

toxic, and water-soluble, betalain extrac

synthetic food colorants.
1 food and beverage produ

The successful application of natural colourants 10 d pr .
their techno-functional properties and chemical composition. BY utlizing these unique
umer demand for patural and healthy ingredients by creating
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profiling studies such as the yie
capacity, colour quality, PH,y p}l:ei:’n\o,vlziict:er a_bSOrption) foaming capacity, bulk densi
physicochemical, it e bioact.amd, ﬂﬂ\foniod, etc. play a C)llqu;;l t;ns_ltY, water absorption
g et ndl prcessin ;ve constituent of beetroot COlOWmtroT; in understanding the
O archers can onhance the use ofthge cec%ulremex}ts of food products. By ‘roﬁtlz'sc pr;‘)penlcs e
baked goods, snacks, beverages, meat r°d0urant in the preparation of varic?us folc?c% t e;e s
D rets the ereasing demand for natﬁrol ucts etc. Moreover, the utilization of beetrgrc:; UcltS, i
opulationil th:s’ e Tie develo;r:;ll?uﬁn; tS-ynth(ei:tic dyes affect a significant ;gri)i\cl)rr? r;tfct;r::
D ition, the evelopment of value-added e and health-promoting natural colourant. In
economic opportunities f‘or farmers, food prgz(;‘:;lg:: t:g‘rin beetroot colourant can helps to create
econ.omlfl oo wth of agricultural communities. Th s : entrepreneurs, contributing to the overall
rovide o mtion. itk fie fast fowr decad. erefore, thg main objective of this review is to
es on the modification of the extraction method and

profiling of beetroot for food applications.

2.0 Materials
This review paper i i i
o paper is written using secondary data electronically sourced from Web of Science
annual repotts

Research Gate, Science Direct publi in di
published in different journals, r
: ; =k B , research
studied by various researcher, institution and organizatiorjl o g e

2.1 Chemical composition and nutritional profile
?;itorl:))?érft:s leji?fﬂ ;C;Ot(gigss;l:xw;trl:dar‘l, exquisite cradle of nutrients, including proteins, sucrose,
: , : itamin C), minerals, fiber (Table 1). They contain an
apprec1able amount of phenolic compounds, betalains, and antioxidants such as coumarins,
carotenoids, sesquiterpenoids, triterpenes, flavonoids (astragalin, tiliroside, rhamnocitrin, kaempferol,
rhamnetin) with acclaimed multitudinal health privileges. Some other Jnown bioactive compounds
reported in beetroot are alkaloids (ipomine, calystegine Bi, calystegine Bz, calystegine Bs, calystegine
nnins, and essential and non-essential amino acids, namely methionine, leucine, isoleucine,
e 1 (Babarykin et al. 2019; Lechner and

C), ta
cysteine, histidine, arginine, and others as mentioned in Tabl
Stoner 2019).
Tablel: Nutritional value of beetroot.
EMW
Energy (KJ) 180
Protein 1.61
Total lipid 0.17
Ash 1.08
Carbohydrate (by difference) z 22
Sucrose 2.8
Total fiber .
Fatty acids -
Total Gaturated Fatty Acids (SFA) 0.026
Palmitic acid (SFA 16:0) 0-001
Stearic acid (SFA 18:0) 0-032
Total rnonounsaturated fatty acids (MUFA) :
. 89. 06 = 4.62

Phenolic acids and flavo

Polyphenol
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Flavonoid E—
. M
Catechin -
Betacyanir}s 19.22 12,04
Betaxanthins 0.715 £ 0.018 i
Vitamin C (as t 0.30
amin C (as total ascorbic aci 30 40,01
Thiamine (mg) corbic acid) (my) 80.06 + 2.06
49

(USDAARS, 2019; Saponjac ef ¢

s —— O
al., 2016; Barger et al.

0.031

2.2 Betalains in red beetroot 2022)

including betalains, ascorbic acid
C1 ) ﬂaV
ono

approximately 75-95% b

. t. i

beetroot consist of bet;cy:n?rcx:a;l:i :{md 5-2
i cly,

compounds that ca i
ids and n exhibit health-promoti
polyphenol ; oting effects
5% bet: : s betacyanins. Beet i
axanthins. More than 80% pigmz:;) ofir: “3
ji~

these pigments pre betani A
sent o nin and o \
n the surface of vegetabl 'lso.beta“m’ an isomer of betani
getables is high, but it steadily decreases ¢ et
ecreases to the interior of

ghe beet (purple and crown). A previ
eetroot juice and reporte d. 10us study investi
that betani estigated the o
followed by vulgaxanthin and i i;[amn_ served as the most abuc:dl::em of betalains in the processed
characteristic that is derived frso etanin (Yu et al., 2020) Betalar;t component (300600 mg/kg),
substituents can be a hydrogen om beealamic acid, together with : Sr :;sselass a uniform structural
diverse origins of pigment Sg -~ C(;r. radical. The variation in the substim;i R1 or R?’a_Where the
Structure, it is relatively Smplemttcl’uences their stability and hue Accorgrh?;pfoogg;?atf oy ml
) . e 5 § A chemi

betaxanthins an d redviolet. xtract betalains. Two predominat forms include yellzz:;v
The r_endwned betacyanin is betanin due to its typical
betanin is betanidin 5-O-B-glucoside with a cyc{i?l:gﬁ red color from red beetroot. Structurally,
extre_mely excellent electron donors. The yellow-orange bnt:agroup and'a' phTits (g, acting 29
reaction of amino acids or biogenic arines with b talg - x_anthms originate from the condensation
stable at the pH range of 3—7. Some 1 d —e acid (Slavoy, 2013). The betalain remains
betaxan < can absorb e B3 ept_)rte investigations have indicated that betacyanins and

s thmth ” }?t Sgr v.1s1ble .11‘ght, while the difference in structure among these compounds
reflects on the light-a sorbing ability (Yu et al. 2020). Furthermore, betalains are quite unstable and

liable to degradation when oXygen and light are present at high temperatutes.

tion of red beetroot pigments

al extraction approaches like macerati

2.3 Extrac
The convention on and Soxhlet employ some organic solvents
with or without heat treatment. Red beetroot pigments are usually extracted by physical pressing of
the sliced red beetroots Of centrifugation of ground roots followed by blanching. Aqueous extraction
of shredded beetroots has also been used. The addition of ethanol or methanol to water is generally
necessary to thoroughly extract the pigments in the presence or absence of acidification of heat
treatment, especially for the improved extractlod yield. A recent stud_y eyalua;ed) the otptgnz:;
extraction conditions (ethanol concentration and time) to recovet betalains in 1€ iet::::dhgm e 4

vulgaris ccording 1O isham i u hano

is L). A ding t Jahtisha 2020), it was suggested that aqueous etnand

aj : roplriate )f:or ma):irrllal recove : tead of ethanol or water as 2 single solvent.
1Y%

ry of beetroot betalains ins ' .  sclvenk
i i i ' hnique include long extraction i
comings of this conventional tec 1t
ZIOW'B; etr' e Shmz;tnd empglo xic organic solvents as well 8 iogrent contamination.
e o this method 18

Generally, mac
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arly, Soxhlet 18 2 common
Jow yields, emp
method, but it needs energy cons
some nonconventional technique
been propose
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petalains over conventi
onal procedur
Wastcwater and solvent- eldnges,
s t-energy consumptio?me&?“se they can decre
uet al., 202 ase extraction ti
- 0: Kos ction iime.
k a and Zahe , post-treatme
er, 2019). .

2.4 Use of peetroot colourants in food prod
roducts

Red beetroot serves as a fr
equently consumed vegetab
etable in ma
ny west

conSumad either in raw, cO
¢ , cooked, or mi
colof, crisps and te i xed W m
P nder flesh, which types. Meanwhile ern countrie
can be used for carv" red beetroot has the adv 8. It an be
ing and co antage of bright

A lication of betalai
PP ins from red beetroot has been i lor mixing i
en investigated b mixing in western cuisine.

flavor, color, and nutriti
trition. Due to the synthetic ecause of thei
red colorants’ adver their prevailing effect on
se effects on human health as a

food additive, there is an inC
‘ ! reased i i
as @ food pigment, 15 used for cc?l:;it;r%t 1mn searching for natural pigments tal B
. 5 3 ral pi
Chl?‘(ie: ﬁancl Furtets, SaUSages, o icegcr; ¢ dairy food productsplsuc;“ , .g., betalains. eetroot,
cou nhance Se‘_lsory attributes, nutriti m. Also, beetroot as a d’iet ry e yogum s, candies, jClics
ently, petalains are widely emplo (Zlﬂ_values, and bioactivities (} ah .Supple ent or food addit'wé
yed in the food industry as an adod':l']dova eelntpis
itive or a natural dye, and th
; ey

exhibit in vitro and in Vivo anti
. . joxidant abili ;
petalains can be applied in th ” ility mainly due to t
nin-fortified rice as Ziﬁagng of food with nagugf gg;:ﬁ:: o;bemcyanms_ e
improve health (Tian et al., 2020).The etary supplement can Ve oitle séd recent study has shown
The present Brazilian legislation has iidic:'tse; t;f\urtmgonal il
at the employment

1 red dye acquired fro
m beetroots 1ssi
£ betalai : 18 penmssxble in bev
ins in healthy adults remains t0 be estabgrs;ifisf?rl%h?g?s. e 10 Holt
oment.

f.shHec‘z)lth pramotion of betalains in beetroot

¢ has beet reported i o .

0 vitics. Duepto o ?g:essﬂzggi gxhlblt.a'nucancer, antiviral, anti-inflammatory and antioxida
diets could be utilized e the pot. 1{ ail'f ability 1o scavenge free radicals, beta\ains’and beta;o?u 'm
s e it P entia treatment of various diseases such as card ?m_ndl
asthma, cancer, t1s, intestinal inflammation, and diabetes (Yu e; al 20230?K e fESE

. m ortant bioactive compounds are romisi i i

entific literature demonstrates that the lr)nethods used forL:;Zde:t‘rat}:‘;ofxozgdms:sginﬁef
om b.e stability and quality of the target products. ngever sir(r)\e
ntional technologies (cryogenic freezing, aqueous two-phase extraction gamma irraéiaﬁon
ulsed electric field, ultrasound—assisted extraction, microwave-assisted exﬂac,ﬁon and membtané
ave the potential to improve the extraction etalain. Furthermore {he present
ovide 2 theoretical basis 10 utilize red peetroot betalains as colorants and k;io-functiona\

the food and medical industries.

4.0 Recommendatm

Further research o dification PP ches by © fimizing Vv ous processing on structure and
function petalains fo safety If life tudies are crucial 10 fully exploit the potemia\ of the
olourant 2t th domestic and ind a] level 8O 1o boost the acceptance of the product
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