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ABSTRACT

This research was carried out to study the bioactive compounds which found in red beet roots as
antimicrobial activity and as anticancers in the lung and breast . Red beet roots were used and a set of
technological treatments (drying, blanching than drying and freeze-drying) were carried out to choose the
most appropriate treatments to reduce the loss of bioactive substances. Chemical properties, minerals and
active substances were estimated for each of the previous treatments. Results showed that the drying
treatment of red beet roots exhibited the lowest rates of loss in chemical composition and active substances.
Methanolic extract of fresh red beet roots and other treatments of red beet roots as antimicrobial activity of
some types of bacteria, fungi and yeasts, and the results showed positive effects on bacteria and yeast. Also,
the effect of the methanolic extract of fresh beet roots and other treatment of red beet roots were examined
as anticancers on the carcinogenic cells of the lung and breast. The results showed that the ICso obtained from
fresh and dried red beet roots extract were 352, 227, 242 and 321 pg/ml on both of breast and lung cancer
cells, respectively. Therefore, the study recommends that red beet roots could be added in many foodstuffs to

reduce the incidence of cancer.
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INTRODUCTION

Nowacki et al.,(2015) said that their studies aims to
compare the cytotoxic effect of the beet root NP, silica-beet
NP with 5fu (flourarcil) NP, a chemotherapeutic agent
against tongue carcinoma cell line scc-090. Beet root
appears to be a powerful dietary source of antioxidant
agent with anti-cancer effect due to ability to scavenge free
radicals. Application of silica-nanoparticles (SiNP) in
cancer treatment are promising, with increased data
suggesting anti-proliferative effects in cancer cells. The
MTT cytotoxicity assay revealed that beat root (nano) and
Si-beat roots (nano) have obbvious cytotoxicity on SSC-
090 cancer cell lines at low significant IC50 value as
0.73ug/ ml and 2.94 pg/ml respectively. While 5FU drug
revealed obvious cytotoxicity on SSC-090 cancer cell lines
at higher value 1C50 8.83 ug/ml. these results denote that
low doses of beat root (nano) may exert remarkable cell
death on tongue cancer cells line scc-090. The finely
results demonstrate that beet root NP could be capable of
inducing cancer cell death with prominent apoptosis at
very low ic50 value 0.73pg/ml against oral tongue
carcinoma SCC-090 cell lines.

Saani and Awrence, (2016) evaluation of pigments
as antioxidant and antibacterial agents from Beta Vulgaris
Linn . In the antibacterial test was examined against gram
positive (B. subtilis, S. aureus) and gram negative (E. coli,
S. dysenteriae) bacterial strains.

They found that methanolic extract exhibits strong
activity against both gram positive and gram negative
strains and showed highest activity against B subtilis with
18.2 mm ZI. On the other hand ethanolic extract showed
weak antibacterial activity that was comparable with the
standard. Methanolic and ethanolic extracts exhibited
antibacterial activity in descending order B. subtilis>S.
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aureus>E. coli>S. dysenteriae. This result have similar
observation with that of TPC as the methanolic extract
possessed higher phenolic content than ethanolic extract.
Thus Beet root extracts could be used as an effective
antibacterial agent.

So this research was carried out to study the
bioactive compounds which found in red beet roots as
antimicrobial activity and as anticancer in the lung and
breast .

MATERIALS AND METHODS

Materials

Red beet roots (Beta vulgaris L.) were obtained
from Field Crops Research Institute, Agricultural Research
Center, Giza, Egypt.
Chemicals

All chemicals analytical and reagents used in this
study were purched from El- Gomhouria Company for
medical materials,Giza,Egypt.
Nutrient agar media

Beef extract 3.0 g, Peptone 5.0 g and Agar 15.0 g
in water which were purchased from Food Technology
Research Inst, Agric. Res. Center .Egypt (Salem et
al.,2014).
Methods
Technological Methods
Preparation of samples:

Fresh red beet roots were immediately washed
thoroughly with tap water ,cleaned, drained , then cutinto
small pieces and divided into two groups:
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Frist group were divided into 3 parts subjected to

different pre-treatment process as follow:

A) Drying in air oven at at 60 °C £5 for 72 hours.

B) Blanched in steam boiling for 10 minutes, then drying
in the air oven at 60°C for 72 hours.

C) Dehydration with freeze drying process for 5-7 hours.

While second group examined as control (raw fresh
red beet root). All the previous treatments packed in
Polyethylene pouches then stored at ambient temperature
for analysis.

Analytical Methods
Gross chemical composition of red beet roots

Fresh red beet roots and their treatments were
chemicaly analyzed for moisture, ash, total acidity, crude
protein, total fat and crude fiber using A.O.A.C.
methods(2016) in Food Technology Research Inst., Agric.
Res.

The pH value was calculated using a Beckman pH
metre with a glass electrode at 25°C according to the
methods used (A.O.A.C, 2010). Minerals were determined
according to the methods of A.O0.A.C, 2016).

Total and reducing sugars determined as the
methods of Somogi, (1952) and Nelson (1974) in Food
Technology Research Inst., Agric. Res.

Bioactive compounds:

Total phenol content was determined according to
the method described by Danial and George, (1979). Total
flavonoids were determinned at 440 nm (Zhisen,1999).
Betalains pigment from red beet roots was extracted by
Francis (2000). Total betalains was expressed as mg
betalains/ 100g using the following equation as determined
by Castellar et al., ( 2003). The free radical capacity was
carried out as reported by Mansouri et al.,(2005), at Food
Technology Research Institute, Agric. Res. Center .Giza
Egypt.

Phenolic compounds were determined by HPLC
according to the method of Goupy et al., (1999) in Food
Technology Research Inst., Agric. Res. Center, also
flavonoid compounds determined by HPLC according to
method of (Mattila et al., 2000).

Preparation of fresh and selected dried samples of red
beet roots extracts for Antimicrobial activity and
Cytotoxic activity:

Fifty gram dry matter of red beet roots were
extracted by 500 ml of methanol. The extracts were filtered
and evaporated by rotary evaporator at 45°C. Then the
dried extracts were stored at -18°C until measuring the
cytotoxicity for anticancer by SRB assay "Sulforhodamine
B Colorimetric assay”. AS mentioned by Skehan et al
.(1990) for determining potential cytotoxicity at the
National Cancer Institute, Cairo, Egypt.

Determination of Antimicrobial activity :

Antimicrobial activity was determined using the
system defined by Fadda and Hala (2013) at the Food
Technology Research Institute, Agric.Res.Center, Giza,
Egypt.

Cytotoxic activity as anticancer:

Cytotoxicity for anticancer by SRB assay
"Sulforhodamine B Colorimetric assay”, It was used
method of Skehan et al .(1990) for determining potential
cytotoxicity, the half maximal inhibitory concentration
(ICs0) was calculated from the equation of the dose

response curve. The experiment was conducted at the
National Cancer Institute, Cairo, Egypt.

RESULTS AND DISCUSSION

Physicochemical properties of Fresh red beet roots and
their dried treatments

The results in Table (1) showed that moisture
content, pH value, total acidity, ash, crude fiber, crude
protein and fat were 87.354%, 7.44, 0.029%, 9.591%,
26.885%, 10.71% and 2.13% for fresh red beet roots
respectively, while total sugars and reducing sugars were
50.505 and 18.345% respectively, these results nearest to
the results obtained by Kale et al., (2018) found that the
chemical composition of red beet roots at fresh weight
were moisture content was found to be 87.4 percent,
carbohydrate 7.59 percent, Protein 1.35 percent, fat 0.3
percent and betalain content of beetroot was recorded to be
14.20 mg/100g. The other parameters such as viscosity,
acidity and pH of beetroot juice were indicated 0.72 Pa s,
0.014 percent and 6.3 respectively. The mineral showed
highest in sodium 72.58, potassium 30.12 followed by zinc
and iron 0.21 and 0.75 mg/100g respectively. Dried red
beet roots treatments showed decrement in the chemical
composition compared with fresh red beet roots, which
heat air oven dried recorded 7.969%, 7.573, 15.99, 10.09,
2.00, 50.928 and 12.865% for moisture, ash, crude fiber,
protein, fat, total sugars and reducing sugars respectively, a
high increase was observed in pH value (7.680) and total
acidity (0.061%). A clear decrease was observed in the
chemical composition of steam blanched heat air oven
dried and freeze dried treatments when compared with
fresh red beet roots except protein content , fats and
reducing sugars of freeze dried treatment increased to
11.75, 2.27 and 14.501% respectively compared to fresh
red beet roots USDA, (2011) revealed that fresh red beet
roots contain 87.57% moisture content, 9.56%
carbohydrates, 29.3% crude fiber ,70.7% sugar, 1.9%
protein and 0.1% lipids, also red beet roots considered a
source of potassium, choline, vitamin C, niacin and
betalaine, nitrogen, containing pigments.

Table 1. Physicochemical properties of Fresh and dried
red beet roots treatments (g/100gm dry weight

basis).

Samples of red beet roots
grrgggﬂ?enst Fresh Oven Steam blanched - Freeze

dried dried dried
Moisture% 87.354 7.969 9.157 5.577
pH 7440 7.680 7.200 7.520
Acidity (as citricacid)% 0.029 0.061 0.051 0.057
Ash% 9591 7573 8.502 3.081
Crude Fiber% 26.885 15.990 16.080 19.556
Protein% 10.710 10.090 9.100 11.750
Total Fat % 2.130 2.000 1.860 2.270
Total sugar% 50.505 50.928 43.700 41.771
Reducing sugar% 18.345 12.865 8.971 14.501

Minerals contents
Minerals contents of Fresh red beet roots and their
dried treatments (mg/100gm D.W).

Data in Table (2) observed that fresh red beet roots
had high concentration of sodium(Na), potassium(K),
phosphorus(P), calcium(Ca) and magnesium(Mg) which
recorded 3321.208, 2288.792, 1739.680, 957.613 and
744.657 mg/100gm respectively. Concerning dried red
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beet roots by heat air oven the results showed that
potassium increased to 2749.073 mg/100gm, while the
other minerals (sodium, calcium, magnesium and
phosphorus) decreased gradually. The data in the same
Table illustrated the high minerals content in the treatment
of steam blanched heat air oven dried of red beet roots, it
was found that potassium increased to 2818.048
mg/100gm while sodium, calcium, phosphorus and
magnesium decreased to 1497.088, 922.749, 275.20 and
219.828 mg/100gm respectively compared with the fresh
sample, on the other hand a clear decrease was observed in
all the macro elements after treated red beet roots by freeze
dried. The macro elements of fresh red beet roots such as
manganese, iron and zinc were 1.531, 1.595 and 0.584
mg/100gm. Air oven dried and steam blanched heat air
oven dried led to decrease in manganese and iron and
increase in zinc, while freeze dried treatment led to a high
increase in manganese (3.197 mg/100gm) and decrease in
zinc (0.370 mg/100gm) .

These results are in little agreement with the results
of the USDA (2011), and this may be due to the difference
in cultivar, soil and fertilization (Marko et al., 2019 ).

Table 2. Minerals content of Fresh red beet roots and
their dried treatments, (mg/100gm dry weight

basis).
Samples of red beet roots
"\I'/Irieneggﬁsnt Fresh Oven  Steam blanched  Freeze
dried - dried dried
P 1739.680 282.513 275.20 317.651
K 2288.792 2749.073 2818.048 1281.196
Na 3321.208 1423.433 1497.088 1334.138
Ca 957.913 857.375 922.749 116.472
Mg 744657 662.752 219.828 105.883
Mn 1531 0.824 0.7 64 3.197
Fe 1.595 0.7 05 0.630 0.0232
Zn 0.584 0. 653 0.684 0.370

Bioactive compounds:

Bioactive compounds , radical scavenging activity
(DPPH) and pigments of Fresh red beet roots and their
dried treatments (mg/100gm dry weight basis).

Data in Table (3) revealed that total phenolic
compounds of fresh red beet roots were 4.554 mg/100gm,
raised to 9.710 and 10.843 mg/100gm for heat air oven
dried and steam blanched heat air oven dried treatments
respectively, a slight decrease was observed after freeze
dried treatment (4.129 mg/100gm), The increase in total
phenolic compounds may be related to the conversion of
low molecular weight tannin to condensed tannin(HMWT)
which showed an increase in treatment as mentioned Lutz
et al., (2015 )who reported that phrnolic compounds may
either increase or decrease after drying, depending not only
on the cultivar, but also on the production system used
(conventional or organic).,.also said that TPC increased in
GS apple and dehydrated tomato, by 4.9 and 56.9 fold,
respectively. This may be attributed to the release of bound
phenolics, hydrolysis of complex phenolics (tannins,
lignins), leading to the production of low MW compounds
among others.

Concerning total flavonoids compounds of fresh
red beet roots, it contain 2.332 mg/100gm increased to
6.526 and 7.860 mg/100gm for heat air oven dried and
steam blanched heat air oven dried treatments respectively,
while decreased to 0.116 mg/100gm in the treatment of
freeze dried, Dalmadi et al., (2005) reported that the
increase and decrease were depending on the ability and

sensitivity of every phenolic and flavonoids compound to
heat and oxidation during processing and storage.

Radical scavenging activity (DPPH) was 73.37% in
fresh red beet roots, decreased to 72.41%, 51.39% and
57% for heat air oven dried, steam blanched heat air oven
dried and freeze dried treatments respectively, Awad et
al.,(2011) reported that radical scavenging activity of fresh
red beet roots and their dried treatments may be related to
non-enzymatic antioxidant (phenolic , flavonoids |,
pigments) and enzymatic antioxidants (peroxidase, catalase
and super oxide dismutase), also the antioxidant of fruits,
vegetables may react with ROS(Reactive Oxidation
Species) to damage them directly by donating electrons to
ellminate the unpaired condition of ROS and they reduce
the cellular free  radical by enhancing the activities
indirectly and expression of antioxidant enzymes that due
to protection of lipid peroxidation and DNA damage as
reported by EL-Far et al.,(2016).

While Sheila et al.,(2017) revealed that beet root
with peel contains maximum amount of water soluble
nitrogenous pigments called betalains (54%) which utilized
as natural food colorants in food industry and it also
scavenge free radicals. Betalains and other phenolic
compounds present in red beet roots peel decreases
oxidative damage of lipid improves antioxidant status in
humans, scavenges free radicals, exhibits inflammatory
effect, anticancer property and reduces risk of chronic
illnesses such as cancer and cardiovascular diseases.

Concerning betalains content in fresh red beet roots
and their dried treatments, the data in Table (3) showed
that the average amount betalains in fresh red beet roots
was estimated to be 495.91 mg/100gm.

Ravichandran et al.,(2013) found that there was a
decrease in betaxanthin content of 18%, 23% and 33% and
a decrease in betacyanin of 6%, 22% and 51% after heating
beets at 80°C for 60s, 120s and 180s respectively, also
when thermally processed, of betalains are converted to
decarboxylated  derivatives (Nemzer et al.2011).
Varner,(2014) studied the effect of drying the crushed red
beet roots with vacuum belt dryer at three temperature (75,
85, 95°C) and with addition of three level of maltodextrin
(0, 0.3, 0.6 g maltodextrin /g red beet root solids), the
results showed that mg betalnin /g powder dry basis was
0.55 also neither temperature nor maltodextrin content
led to degradation of betalains.

Renata et al.,(2016) found that all beet root juices
were abundant in betalains, Betanin 3-0-glucoside
concentration ranged between 156.45 and 532.42 mg/ 100g
. Betalains are more resistant to temperature changes than
other natural pigments.

Table 3. Bioactive compound and (DPPH%o) of Fresh

red beet roots and their dried treatments.
Samples of red beet roots

;rrgz'érpt?gst Fresh dor\:gg Steam dt;lizg‘:hed 'ij"r?igée
Z;;gtglﬂﬁggm"c 4554 9710  10.843 4.129
:;;Tp%f:\cfjlsavormid 2332 6526 7.860 0.116
ﬁgﬁg{?gfggme“t 49591 3455 38959  210.375
Antioddantby 7337 7241 5130 57

**mg/100gm as Galic acid. ***mg/100gm as Quercetin.
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Fractionation of phenolic compounds of fresh red beet
roots and their dried treatments (mg/100gm dry weight
basis) .

From Table (4) it was nearly about 19 compounds
were fractionated in all red beet roots samples, fresh red
beet roots had the highest concentration of Pyrogallol
being (422.74 ng /100gm), followed by protocatechuic
acid (150.40 pg /100g ), catachein (101.37 g /g) ,
clorogenic acid (77.570 pg /100 g). catechol (38.030 pg
/100 g ) and vanillic acid (35.031 pg /100 g ), while the
other identified phenolic compounds had a moderate and
little values concentration as shown in Table (4). After
dried all treatments have a clear decrease was observed,
while a little increase was noticed in gallic acid for heat air
oven dried treatment to 33.100 pg /100 g ,benzoic acid
increased to 26.800 pg /100 g and 49.701 g /100 g for
heat air oven dried and steam blanched heat air oven dried
respectively, caffic acid increased to 5.5 g /100 g for
steam blanched heat air oven dried treatment, while
vanillic acid increased to 60.80 and 38.60 pg /100 g for
heat air oven dried and freeze dried treatments while 3.4.5
methoxy cinnamic increased from 4.190 pg /100 g for
fresh red beet roots to 6.43, 4.32 and 7.95 pg /100 g for
heat air oven dried, blanched heat air oven dried and freeze
dried treatments respectively as shown in the same Table .

Finally , decreases in the phenolic compounds may
be related to the oxidation of phenolic compounds to
quinone (Dalmadi et al.,2005), also the increase in some
phenolic compounds may be related to non-enzymatic
browning reaction as mentioned by (Vranova and
Ciesarva,2007).

Renata et al.,(2014 ) revealed that Poly phenols and
phenolic acids content (mg /100gm) of fresh red beet root
juice were 129.31£19.26 and 127.30+£19.27 respectively,
while the major phenolic compounds were Gallic acid
(120.37+19.28), Chlorogenic acid (5.11+0.38), Caffic
acid (0.49+0.07) and Ferulic acid 1.34+0.10 mg 100g1
respectively .

Sheila et al.,(2017), found that phenol and
flavonoid content of methanolic extract of beet roots was
99.1 pug/mg GAE and 4.76 pg/mg QE while for acetone
extract the phenol content and flavonoids content was
found to be 46.53 pg/mg GAE and 4.51 pg/mg QE
respectively.

Fractionation of flavonoids compounds of fresh red
beet roots and their dried treatments (mg/100gm dry
weight basis).

Results showed about 17 flavonoids compounds
were Fractionated in all red beet roots treatments. Data
presented in Table (5) showed that the high concentration
of Apignin 6-arabinose was 1470.58 ug /100gm in fresh
red beet roots compared to the other treatments. Results
also showed little concentration of Luteolin. 7-glucose,
Rosmarinic, Apignin 7- glucose, Hespertin, Kampferol ,
Apigenin,Apignin 7-O-neohespiroside and Acacetin 7 neo-
rutinoside were observed in fresh red beet roots. Heat air
oven dried treatment led an observed decrease in Luteolin.
7-glucose (15.1 pg /100gm) and Apignin 7-O-
neohespiroside (14.2 pg /100gm) also, decreased to 9.0 for
the treatment of steam blanched heat air oven dried. All the
other flavoglycosides decreased in dried treatments. The

major flavonoids of fresh red beet roots and their
treatments were ( Narengin, Rosmarinic, Hesperdine,
Rutin, Quercetrin, Narengenin, Quercetin, Hespertin,
Kampferol and Apigenin) were the major which recorded
71.48, 11.70, 75. 04, 31.63, 38.35,32.57,16 .84,6.72,3.63
and 10. 91 pg /100gm D.W respectively,all treatments
were decreased except heat air oven dried treatment
increased in Hesperdine (195ug /100gm).

A relative variation was observed in the other
flavonoids which decrease or increase after dried
treatments Lutz et al., (2015).

Table 4. Phenolic compounds of of Fresh red beet roots
and their dried treatments by HPLC (pg

/100gm dry weight basis).
Samples of red beet roots

Treatment Steam

Phenolic Fresh Oven blanched - Freeze
compounds dried dri dried

ried

Pyrogallol 42274  49.7 203 362
Gallic acid 3281 331 10.5 6.08
Protocatechuic acid 15040 84.1 424 154
Catechol 38.03 185 15.3 7.99
4-Aminobenzoic 9.09 3.52 3.02 0.698
Catachein 101.37 823 16.3 30.6
Chlorogenic 7757 319 16.4 8.92
P-OH-benzoic 18.66  6.58 11.6 14.2
Benzoic acid 2435 26.8 497 ND
Caffic acid 4.42 1.06 55 4,04
Vanillic acid 35.03 60.8 ND 38.6
P-Coumaric 1257 0.793 181 2.36
Caffeine ND ND 13.1 ND
Ferulic acid 19.29 147 3.17 6.9
Iso- Ferulic ND 4.15 3.32 4,99
Alpha-Coumaric 6.08 14 2.04 0.571
Coumarin 9.33  4.009 1.88 1.58
3,4,5-methoxy-cinnamic 419 6.43 432 7.95
3-OH tyrosol ND ND ND 7.08

Total phenolic compounds 965.93 307 403 519

ND =Not Detected

Table 5. Flavonoids compound of Fresh red beet roots
and their dried treatments, (ng /100gm dry

weight basis).
Treatment Samples of redS beet roots
Flavonoids Fresh Oven blar:?:i? d _Freeze
compounds dried dri dried
ried

Apignin 6-arabinose 1470.58 841 960 237
Narengin 7148 352 118 114
Rosmarinic 11.70 357 4.38 1.83
Apignin 6-rhaminose ND ND ND ND
Luteolin. 7-glucose 16.84 151 8.07 9.97
Hesperdine 75.04 195 66.3 55.2
Rutin 3163 6.40 178 436
Apignin 7- glucose 355 1.69 0.374 0.455
Apignin 7-O-neohespiroside ~ 13.20 14.2 9.0 4.96
Quercetrin 38.35 335 9.74 16.2
Narengenin 3257 6.10 3.89 331
Quercetin 16.84 5.20 3.45 212
Hespertin 6.72 247 466 0.794
Kampfeerol 3-2-p-comaroyl ND ND ND 8.79
Acacetin 7 neo-rutinoside 1747 8.17 5.0 3.87
Kampferol 363 0825 0.627 0.603
Apigenin 1091 7.74 6.88 0.825
Total Flavonoids compounds 1820.21 1176 1095 365

ND =Not Detected
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Effect of fresh red beet roots and their dried treatments
extracts as antimicrobial agents.

In the present study the antimicrobial activities of
fresh red beet roots and their dried treatments extracts with
different concentration (100, 200 and 400 pg/1mL) against
some pathogenic microorganisms bacteria namely
(Escherichia coli, Salmonella typhi, Staphylococcus aureus
and Bacillus cereus), mold (Asperigillus flavus) and yeast,
were shown in Table (6). The results indicated that the
highest inhibition effect was found in heat air oven dried
red beet root treatment extract with the concentration of
400, 200 and 100 pL which led to 2.5, 2.2 and 0.8 cm
inhibition zone for Escherichia coli followed by freeze
dried, fresh red beet roots extracts and steam blanched heat
air oven dried extract respectively. Heat air oven dried
treatment extract had the highest inhibition zone against
Salmonella being (3.2 cm inhibition zone), followed by
steam blanched oven dried extract was (3.1 cm), freeze
dried treatment and fresh red beet roots extracts (2.9 and
2.9 cm inhibition zone) respectively. Also in all different
concentration(100, 200 and 400 pg/1mL) of fresh red beet
roots and their dried treatments extracts led to an inhibition
zone against Staphylococcus aureus as shown in Table (6)
recorded 2.4, 2.1 and 2 cm inhibition zone for fresh red
beet roots, 1.7 and 1.5 cm for freeze dried treatment

extract, 1.5, 1.4 and 1.2 for, heat air oven dried treatment
extract and 1.3, 1.1 and 1.1 cm inhibition zone for steam
blanched heat air oven dried treatment extract against
Staphylococcus aureus respectively. On the other hand an
inhibition zone was recorded against pathogenic bacteria
(Bacillus cereus) and yeast at concentration of 400 uL for
heat air oven dried, steam blanched heat air oven dried and
freeze dried treatments which accounted (2.5, 2.5 cm),
(2.1, 2.0 cm) and (2.3, 2.2 cm) respectively. Also no effect
on the inhibition zone for all fresh red beet roots and their
dried treatments extracts was observed against mold
(Asperigillus flavus) .

Koochak et al.,2010 found that The extracts of
ethanolic of Beta Vulgaris L against antibacterial, and they
reported that the extract did not possess inhibitory activity,
while Rauha et al.,(2000) tasted the antimicrobial activity
of methanolic extract of beet roots (500 pL of extract,
Iml/ml) and observed only slight antibacterial activity
against Escherichia coli and Staphylococcus aureus.

Sheila et al.,(2017) found that maximum inhibitory
effect was seen in methanolic extract of red beet roots
against four bacterial strains such as Escherichia coli,
Staphylococcus aureus, Shigella flexneri and Klebsiella
pneumoniae.

Table 6. Effect of fresh red beet roots and their treatments against some of microbial pathogenic (cm inhibition

zone) .
Conc - Salmonella Asperigillus  Staphylococcus Bacillus

Samples ng/L E.coli typhi flavus aureus cereus yeast
400 pg/L 2.2 29 ND 2.4cm ND ND
Freshredbeet 500 gL 20 22 ND 21em ND ND
100 pg/LL 0.2 0.4 ND 2cm ND ND

- 400 pg/L 2.5cm 3.2cm ND 1.5cm 2.5cm 2.5cm
Oven driedred 500 g/ 22 ND ND L4cm ND ND
100 pg/L 0.8 ND ND 1.2cm ND ND
Steam blanched 400 pg/L 2.0 31 ND 1.3cm 21 2.0
- dried red beet 200 ug/L 11 ND ND 1l.lcm ND ND
roots 100 pg/LL ND ND ND 1l.1lcm ND ND
. 400 pg/L 24 29 ND 1.7cm 2.3 2.2
Freeze driedred 200 g/L 2,0 ND ND 15cm ND ND
100 pg/L 0.3 ND ND ND ND ND

ND =Not Detected

Biological evaluation

Cytotoxic effect of red beet extract as anticarcinogenic
of red beet roots extracts and their treatments on some
cancer cell.

Studying the role of fresh red beet roots and dried
red beet roots extracts as anticancer on human breast
cancer cell line (MCF7) its influence has been traced in
vitro as cytotoxicity in (Table 7), it was observed that the
best concentration (lowest concentration) which lead to
decrease cell viability to 50% (IC50) were 352 and 227
ng /ml of fresh and dried red beet roots respectively. The
best concentration leading to the lowest percentage of
surviving fraction on breast cancer cell line (MCF7) was
(33.8 and 26.1 % ) in the concentration of 250 and 500
ug /ml for fresh red beet roots and dried red beet roots
extracts respectively as shown in Table (7).

The effect of fresh red beet roots and dried red beet
roots extracts on lung cancer cells line (HI299) its
influence has been traced in vitro as cytotoxicity in (Table
8) and it was noticed that the IC50 of fresh and dried red
beet roots extracts were 242 and 321 ug/ml respectively
.By using the concentration of 250 pug /ml , it was showed

the lowest percentage of cells viability and surviving
fraction of human lung cell line (HI299) in fresh red beet
roots was 48.2 %, and 48 % at the concentration 500 pg
/ml for dried red beet roots extracts respectively .

Red beet root (B. wulgaris L. contain
phytochemicals that have beneficial effects on human
health. C-Glycosyl Flavonoids from B. vulgaris cicla and
betalains from B. vulgaris rubra showed strong antioxidant,
anticancer, and anti-inflammatory activities,Betalains
through dietary use block the proliferation of tumor cells
and inhibit their pro-survival pathways. Betanin-enriched
red beetroot (Beta vulgaris L.) extract induces apoptosis
and autophagic cell death in MCF-7 Cells (Ninfali et
al.,2017).

Nowacki et al.,2015 found that Beetroot extracts
showed cytotoxic effect on cancer cells. Betanin/isobetanin
significantly decreased cancer cell proliferation and
viability in MCF-7-treated cells.

Govind et al., (2011) studied and compared the
cytotoxic effect of the red beetroot extract with anticancer
drug, doxorubicin (adriamycin) in the androgen-
independent human prostate cancer cells (PC-3) and in the
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wellestablished estrogen receptor-positive human breast
cancer cells (MCF-7). This red colored anticancer
antibiotic was selected for comparative cytotoxic study
because its chemical structure with a planar configuration
of an aromatic chromophore attached to a sugar molecule
is remarkably similar to that of betanin, the beetroot
extract constituent primarily responsible for its red color.

Both doxorubicin and the beetroot extract exhibited a dose-
dependent cytotoxic effect in the two cancer cell lines
tested. Although the cytotoxicity of the beetroot extract
was significantly lower when compared to doxorubicin, it
continued to decrease the growth rate of the PC-3 cells
(3.7% in 3 days vs. 12.5% in 7 days) when tested at the
concentration of 29 g/ml.

Table 7. Cytotoxic effect of fresh and dried red beet roots extracts against Breast cancer cells (MCF?7).

Samples Surviving fraction of human Concentration (ug/mL) IC /ml
of red beet roots carcinoma cell line % 0 625 125 250 500 50 (ng/mL)
Fresh Surviving fraction of MCF7% 100 100 91.7 338 375 352
Dried Surviving fraction of MCF7% 100 97.3 81.7 42.8 26.1 227

1Csp:Concentration able to decrease cell viability by 50%6 versus control cultures

*MCFT7: Breast carcinoma cell line

Table 8. Cytotoxic effect of fresh and dried red beet roots extracts against lung cancer cells (H1299).

Samples Surviving fraction of human Concentration (ug/mL) Ic mL
of red beet roots carcinoma cell line % 0 625 125 250 500 50 (ng/mL)
Fresh Surviving fraction of H1299% 100 95.1 97 48.2 56 242
Dried Surviving fraction of H1299% 100 85.6 72 51.2 48 321

1Csy:Concentration able to decrease cell viability by 50%6 versus control cultures

*H1299: lung carcinoma cell line

RECOMMENDATIONS

The obtained data of this research pointed that red
beet roots rich by protein, fibers ,minerals and a good
source of antioxidant compounds such as phenolic,
flavonoids compounds and pigments which play an
important role as anticancer and antimicrobial activities
especially fresh and dried of these vegetables, so we must
not neglect the importance of bioactive products.
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