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ABSTRACT

Color is the main feature of any food item as ihamces the appeal and acceptability of food. Cutyeithere is
increasing awareness among people towards natuabdnd dye yielding plants due to severe healbblpms.
Beet scientifically known as Beta vulgaris belotm€henopodiaceae family and locally known in Libyaarkets
as "Banjer". The present study aimed to study ef fem Libyan markets as coloring agent in food @osmetic.
Beet juice was prepared by hot extraction usinghamedl and then examined for its activity againstteaa by
using the agar well diffusion method and also atsoaidant by using 2,2, Diphenyl-1-picryhydrazylRPH') assay.
Beet juice also investigated phytochemically whiddicated that beet is a rich source of flavonoiBget juice
examined for the presence of aflatoxines (B1, B2amd G2), the beet juice was free from mentionedc to
substances. Therefore, the juice is safe. FinadlgtBuice was evaluated as a food (Cakes) and das(hair dye)
coloring agents. The juice showed a weak antioxXidantivity, good antimicrobial activity against grapositive
bacteria and accepted to many volunteers in cotat taste questionnaires when it's added to homerakies. The
ability of juice to augment of Henna color; the bedéxture with long lasting coloring was a 50:50xhoire.
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INTRODUCTION

Coloring agents are one of the most important kattes of foods, have been determined as indicaior f
acceptability of foods and being considered asafreequality indicators in foods industry [1]. Inet past few years,
consumer preference for natural colorants has lgreatreased, this increase has been led to inerekavailability
and use, in addition to legislative action, whies lzontinued the delisting of approved artificigésl [2]. The secret
behind consumer preference for naturally deriveldremts is because they are not harmful and thes lymod
quality comparing with synthetic colorants thatdea impart undesirable taste and are harmful todrubeings [2].
Currently, in the European Union and United Statdst of colorants has authorized as food colodggnts. In
both Europe and the US, most of the listed colenggare derived from natural sources [2].

Beta vulgaris(B. vulgarig), also known as red beet (Family: Chenopodiacaaed, small sized plant, popularly
known as ‘Banjer’, is an erect annual herb withetalus root stocks. It is native of the coasts ofilkgranean, is
extensively cultivated in Europe, America and mpaayts of Asia [3]. It has been used for centuries @raditional
natural coloring agent in dairy and meat productsnany cuisines [4]. Medicinally, the roots andvkes of theB.
vulgaris have been employed as a folk remedy to treat & waiety of ailments including immune system
stimulation, liver and kidney diseases. It is alseful to prevent of some kinds of cancers B]vulgaris seeds
have a cooling and diaphoretic effects, while thets have a good nutrient effect [5]. The presemntys was
designed to evaluate The possibility®fvulgarisuse as coloring agent in Libyan food and in hgé&idg.
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EXPERIMENTAL SECTION

Materials

The fresh roots oB. vulgaris and Henna powder were purchased from the localolirmarkets, Libya. Strain of
gram-positive bacteri8. aureugATCC 29213), gram-negative bacteria E. coli (AT2%922), and fungal strai@.
albicans(ATCC 10231) were procured from the American typeseall culture collection. Nutrient broth, Mueller
Hinton agar and Sabouraud Dextrose agar were prdduom Liofilchem CO, Italy. Methanol, chloroforrdPPH
(2,2, Diphenyl-1-picryhydrazyl) and standards imlthg (Ascorbic Acid, Rutin, Ciprofloxacin, Amphotein B and
Aflatoxines B1, B2, G1, G2) were purchased frorm&ig UK.

Preparation of Extract

the roots were washed with fresh water to removeadg dirt and foreign particles. air-dried, redddo powder
and kept in tightly closed dark glass containere ®g of powdered plant was extracted by hot extchetith 3 liters
of 99% methanol in a Soxhlet apparatus for 72 te @tude extracts were then dried using rotary ensipoat 40-
50 °C and stored at -20 °C until further use [6].

Preliminary Phytochemical Screening

The phytochemical screening of tBevulgarisjuice was performed according to the standardquoes Mayer’'s
and Dragendorff's tests for alkaloids and/or basittogenous compound, Fehling’s test for carbohigdra
Liebermann-Burchard’s test for steroids, Frothyt tes saponins, Shinoda’s and sodium hydroxidestdet
flavonoids andfluorescence test for coumarins [7, 8].

Antioxidant Activity

Qualitative DPPH Antioxidant Assay

Qualitative antioxidant assay was performed bystaadard TLC-DPPH method (16), Test samples werttespon
a TLC plate and air dried, then plates were sprayéd 0.2% methanolic DPPH solution using an at@miz
Ascorbic acid was used as the positive control [9].

Quantitative DPPH Antioxidant Assay

The free radical scavenging activity®fvulgarisjuice was evaluated by using DPRHethod [10], where the stock
solution ofB. vulgarisjuice (10mg/ml) was prepared. 400 pl of 0.1uM &fHM solution was added to 1ml cuvet.
juice solution at different doses (10-1000ug) wddeal. A volume 600 pl of 99% ethanol was added thed
mixture was shaken vigorously and allowed to standlark place at room temperature for 5 min. Thiea t
absorbance was measured at 517 nm in UV-Visible-dfi&trophotometer (Varian Cary 5000, USA). Thecad
scavenging activities of the tested samples, esprkas percentage of inhibition were calculatedraicg to the
following equation:

Percent of DPPH inhibition= [(Aa -Ag)/AB] x 100

Where A, and As are the absorbance values of the test and the blmkgle respectively, a percent inhibition versus
concentration curve was plotted and the conceatratf sample required for 50% inhibition was deteed and
expressed as kgvalue. Rutin was used as the positive control.

Antimicrobial Activity

The antimicrobial activity oB. vulgaris juice was examined using the agar well diffusidmabsay method [11]
against different microorganisms. microorganismsewiéentified and obtained from the American tygecell
culture collection (ATCC), includin@taphylococcus aurey&TCC 29213),Escherichia coli(ATCC 25922) and
Candida albicans(ATCC 10231). Mueller Hinton agar plates were seedvith 0.1 ml bacterial suspension
(equivalent to 10 7 —10 8 CFU/mI) and Sabouraudrdse® agar plates seeded with fungal strain. Thdeskplates
were incubated forl2 h at 37°C, allowed to set @amekach plate wells were made by sterile cork bdtach well
was filled with 5Ql (10 mg/ml) of the juice and the plates were thefincubated for further 24 h at 37°C. The
diameters of zones of inhibition were measured @iptofloxacin and Amphotericin B were used as refiee
compounds for antibacterial and antifungal acesitiThe results have been recorded in the formhilition zones
(diameter, millimeter) with a transparent scale antivity values are shown in table 3. The experinveas carried
out in triplicate and the mean value was taken.

Aflatoxins Detection

The detection of Aflatoxins was by using TLC platethod [12]. detection was done by visuaBof/ulgaris juice
spots under ultraviolet lamp at wavelength 366nime Tobile phases used to develop of the plate athamol -
chloroform mixture at percent 10: 90. Aflatoxine$, B2, G1 and G2 were used as positive standards.
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Color and Taste Sensory Test
The B. vulgarisjuice was added to homemade cakes to evaluatacteptance of its color and its taste between
Libyan volunteers as, Figure 1, 2. Questionnaire garied out with 200 volunteers.

Figure 1: Questionnaire represents the opinion ofauntaries regarding to the use oB. vulgarisjuice as a coloring material to homemade
cake

Taste Color
Accepted | Rejected] Comment| Accepted Rejected Comment

Volunteer NO.

Blo|o(~|o|o|s|w(n|-

Hair Dye Augmentation Test
This test was done by mixing Bf vulgarisjuice with Henna in different percent 20:80, 406@ 50:50, Figure 3.

RESULTS AND DISCUSSION

Preliminary Phytochemical Screening

In our preliminary phytochemical tests Bf vulgarisjuice revealed that, the main active constituefts. vulgaris
roots are carbohydrates, flavonoids, steroids, alkal@dd/or basic nitrogenous compound, while saponith an
coumarins were absent.

Antioxidant Activity

a lot of phytochemical studies have been conduetediously and shown the presence of flavonoidsnplics and
betalains inB. vulgaris and the presence of such active constituents Hee:n confirmed by preliminary
phytochemical and chromatographic screening studied These constituents have been reported to pueesmt
antioxidants [3].

Qualitative DPPH Antioxidant Assay

Result of assay showed that vulgarisjuice possesses antioxidant activity, this indidaby a yellow spot on a
reddish purple back ground of the TLC plate, this tb reduced of the DPHH ( purple) to diphenylitiydrazine
(yellow).

Quantitative DPPH Antioxidant Assay
B. vulgarisjuice showed a weak antioxidant activity, whergylGf the methanolic extract was (83@/ml) in
comparing with Rutin, Ascorbic acid as standard gounds (IG, 57.2 and 1mg/ml) , respectively.

Antimicrobial Activity

Phenolic compounds have high levels of antimicriolaietivity, this activity related to their effectsn cell
membranes, such as altering function and in sorsescaltering structurevhich lead increasing permeability, cell
swelling and ending by cell death [13. vulgarisjuice showed a good antimicrobial activity agaiSstaureus
which is one of the most common gram-positive bramte causing food poisoning with zone of inhibiti@@ mm,,
while not having any effect on other organisms,|&db

Table 1: Antimicrobial activity of B. vulgaris

Zone of inhibition (mm)

Name S.aurous | E.Coli | C.albicans
B. wulgaris juice 17 - -
Ciprofloxacin 30 32 -
Amphotericin B 23

The results summarized are the mean values of (3%3,No activity

Aflatoxins Detection
TLC plate ofB. vulgarisjuice showed freedom from any aflatoxins prodirctsxtract.
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Color and Taste Sensory Test
The B. vulgaris juice was added to homemade cakes to see itst effiecolor and taste. In the questionnaire, the

taste was very Delicious to 43 of the volunteecgeated to 129 and 28 of them didn't have comméifits.cake
color was accepted to 139 volunteers, While otlodunteers are not accepted.

Figure 2: Homemade cakes witlB. valgaris juice

Hair Dye Augmentation Test
The mixture Henn#®. valgarisjuice at 50:50 was given a good dye for hair.

Figure 3: The result of mixing of B. vulgaris with Henna in different Percentages

.

Figure 2a: color of 100% Henna as hair dye Figure 2b: color of 80%of Henna20% of B. vulgarisjuice as hair
dye mixture
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Figure 2c: color of 50% of Henna+50% of B. vulgarisjuice as hair  Figure 2d: color of 60% of Henna +40 % of B. vulgarisjuice as
dye mixture hair dye mixture

CONCLUSION

Natural dyes are not only having dyeing propertydlso having the wide range of medicinal propert@urrently,
there is increasing awareness among people towetdsal dyes and dye yielding plants. Due to thein-toxic
properties, less side effects, more medicinal \wlumtural dyes are used in day-to-day food predacd in
pharmaceutical industry. In this stuBgta vulgariguice was investigated to evaluate the antioxidantimicrobial
activities and as source of food and cosmetic amjoagents. The juice showed a good antioxidant aamiil
microbial activity and when it's added to homemadkes was accepted to many Libyan volunteers ior cotd
taste questionnaires. The juice was mixed with ldetm evaluate its ability to augment Henna colbg best
mixture was 50:50. To conclude, there is need faper methods, documentation and characterizatfodye
yielding plants for further development of pharmatazl industry to formulate the natural plant pems into
therapeutically beneficial pharmaceutical formwati/dosage forms for safe use [14].

Acknowledgments
The authors express gratitude to all research sfaNational Medical Research Center, Zawia, Libiga their
support.

REFERENCES

[1] HMC Azeredo International Journal of Food Science and Techngl@909 44, 2365-2376

[2] H Rymbai; RR Sharma; M Srivastdwnt.J. PharmTech Re2011,3(4), 2228-2245.

[3] NK Jain; AK SinghaiActa Poloniae Pharmaceutica-Drug Resear2®12 69 (5), 945-950.

[4] HP Bais R MadhusudharN BhagyalakshmiT RajasekargrBS RameshGA Ravishankar Acta Physiol.
Plantarum, 200Q 22, 151-158.

[5] M Al-Dosari; S Algasoumi; M Ahmad; M Al-YahyayIN Ansari; S RafatullahfFarmacia 2011, 59 6), 669-
678.

[6] G Tripathy; D Pradharsian J Pharm Clin Re2013 6(1), 127-130.

[7] A Sofowora. inMedicinal Plants and Traditional Medicinal in Afac2nd Ed, Spectrum Books Ltd, Sunshine
House, Ibadan, Nigerid 993 134-156.

[8] GE Trease, WC Evans. Pharmacognos$, B8, Saunders Publishers, Londaa02 42- 393.

[9] R Kumar; A Mehta; J Johisian J.Exp.Biol.ScR010,96-99.

[10] SG Alsabri; AE Zetrini; NB Ermeli; SB Mohame&M Bensaber; A Hermann; AM Gbaj, Chem. Pharm.
Res. 2012 4(8), 4028-4031.

[11] SG Alsabri; HM El-Basir; NB Rmeli; SB MohamedA Allafi; AA Zetrini; AA Salem; SS Mohamed; AM
Gbaj; MM El-Baseir,J. Chem. Pharm. Rg8013 5(1), 32-36.

[12] L Shundo; M Sabindrazilian Journal of Microbiology2006 37, 164-167.

[13] IM Canadanowi-Brunet; SS Savato&i GS Cetkovic; JJ Vulé; SM Dijilas; SL Markov; DD Cvetkov Czech
J. Food Sci.2011, 29 (6), 575-585.

344



Sami G. Alsabriet al J. Chem. Pharm. Res,, 2013, 5(11):340-345

[14] B Chengaiah; KM Rao; KM Kumar; M Alagusundara@M Chetty,Int.J. PharmTech Re201Q 2(1), 144-
154,

345



