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Table 1 Minimum inhibitory concentration (MIC) of bixin against selected bacterial strains in agar
dilution method

Anti-microbial agent concectration
(mg/L)

Listeria inocoa

Staphilococcus aureus — Escherichia Coli

50 +
100 +
150 +
200 +
250 +
300 -
350 -
400 -
450 -
500 -
550 -
600 -

+ +

+ +

- +

(+) indicates microbial growth and (-) is a sign of non- microbial growth.

Table 2 MIC of bixin against selected bacterial strains in microdilution method

bixin

Listeria
inocoa

Staphilococcus aureus

Escherichia
Coli

MIC (mg/mL) 0.5 0.125

0.5

Table 3 MBC of bixin against selected bacterial strains

bixin
Listeria . Escherichia
. Staphilococcus aureus .
inocoa Coli
MBC (mg/mL) 1 0.25 2
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5. Extra-cellular proteins
6. Aggregation
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Table 4 Effect of different Bixin concentrations on the color properties of snack

Bixin ' L# - b*
concentration

0.14% 57.525+0.04° 10..65+0.13¢ 29.55+0.54°

0.28% 54.52+1.29° 14.830+0.41° 30.28+1.24°

0.42% 51.23+1.24° 16+£1.2° 28.815+0.62°

* Values within the same column with the different superscript meant significant difference (P< 0.05).

Table 5 Effect of different Bixin concentrations on the sensory properties of snack samples

Snack sample Taste Texture Appearance Color acc(e):;te;;gity
0.14% Bixin 3.37540.74° 3.125+0.83° 3.75+0.89° 4.125+0.83% 3.75+0.71%
0.28% Bixin 3.5+0.53" 3.540.53" 3.7540.89° 3.625+1.06° 3.875+0.83°
0.42% Bixin 3.875+0.64° 3.75+0.71° 440.76" 4.125+0.64° 3.87540.64°

control 3.375+0.74° 2.375+0.74° 3+1.2° 3.875+0.99" 3.00+0.93°

* Values within the same column with the different superscript meant significant difference (P< 0.05).
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Table 6 Effects of Bixin on the microbial properties of snack samples

Limit according to National

Microbial properties Colony (cfu/g) Standards of Iran
Total counts 232 1000
Snacks Containing Bixin Mold & yeast 0 100
Escherichia Coli 0 0
Enterobacteriaceae 0 100
Total counts 400 1000
control Mold & yeast 10 100
Escherichia Coli 0 0
Enterobacteriaceae 0 100

Sl (Sns s b ssp com e Sl 030 0V e 5
5SS Ol 5 2,5 Cpmar Olagan 5 odd Seol (S
DS Sy 36 AL 6 gm b dlin 3 1 s gl jesie
S 1 /8Y chale el 3,50 sla clale Ole s Aas

yay

Zz -
;;xs (5}.’.5 o -4
St e IS 305 DL rm sy ol 53 sudal ey
Sl b amslis LB 5 St s Sads Sl slls


https://fsct.modares.ac.ir/article-7-12883-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-22 ]

Dy gt S e S 13 S s Sl s

OLes 5 Do 5UI

[10] Hajoori m., Naik K., Naik M., Dasgupta S.
2013. Evaluation of antimicrobial activity of
seeds and leaves of bixa orellana L. Universal
journal of pharmacy, 2(3): 112-117.

[11] Wiegand, LI, Hilpert, K.I.& Hancock,
R.E.W. 2008. Agar and broth dilution methode
to determine the minimal inhibitor y
concentration of antimicrobial substances.
Nature protocols, 3(2):163-175.

[12] Iranian National Standardization
Organization (INSO), Numbers of 5272-1,
2461-2, 10899-2, 2946. Available atWeb site
http://isiri.org.

[13] Fleischer T.C., Ameade E.P.K., Mensah
M.L.K., Sawer LK. 2003. Antimicrobial
activity of the leaves and seeds of Bixa
orellana. Fitoterapia, 74: 136—138.

[14] Bachir Raho G., Benali M. 2012.
Antibacterial activity of the essential oils from
the leaves of Eucalyptus globulus against
Escherichia  coli  and  Staphylococcus
aureus.Asian  Pacific Journal of Tropical
Biomedicine,739-742.

[15] Siripatrawan,U., Bruce R.Harte. 2010.
Physical properties and antioxidant activity of
an active film from chitosan incorporated with
greentea extract. Food Hydrocolloids,24: 770-
775.

[16] Chaudhry N.M.A., Tariq P. 2008. In vitro
antibacterial activities of Kalonji, Cumin and
Poppy seed. Pakistan Journal of Botany, 40:
461-467.

[17] Johnson M., Wesely E.G., Kavitha M.S.,
Uma V. 2011. Antibacterial activity of leaves
and inter-nodal callus extracts of Mentha
arvensis L. Asian Pacific Journal of Tropical
Medicine, 4(3): 196-200.

[18] Peixoto J.R.O., Silva G.C., Costa R.A.,
Josei res Lira de Sousa Fontenelle, Vieira
G.H., Filho A.AF, 2011. In vitro antibacterial
effect of aqueous and ethanolic Moringa leaf
extracts. Asian Pacific Journal of
Tropical Medicine, 4(3): 201-204.

[19] Ravikumar S., Gokulakrishnan R., Boomi P.
2012. In vitro antibacterial activity of the metal
oxide nanoparticles against urinary tract
infections bacterial pathogens. Asian Pacific
Journal of Tropical Disease, 2(2): 85-89.

[20] Cowan, M.M. 1999. Plant products as
antimicrobial agents. Clinical Microbiology
Reviews,12: 564-582.

Ya¢

LA ab\)u.a.:}hi..?]b.}uzﬂy) L>'<;) 6& L;}iﬁjk’)\
pame ol Gl )bl 5 ) 35 o Sy 58

s S

@\JA -0

[1] Satyanarayana, A., Prabhakara Rao, P. G.,
Rao, D. G., 2003, Chemistry, processing and
toxicology of annatto (Bixa orellana
L)Journal  of  Food  Science  and
Technology,40:2:131-141.

[2] Scotter, M.,2009,The chemistry and analysis
of annatto food colouring: a review.Food
Additives and Contaminants, 26:8: 1123—1145.

[3] Giridhar, P., Venugopalan, A., Parimalan, R.,
2014, A Review on Annatto Dye Extraction,
Analysis and Processing — A Food Technology
Perspective.Journal of Scientific Research &
Reports,3:2:327-348.

[4] Smith, J., 2006, Annatto extracts, CAT,
FAO221:1-21.

[5] Somacal, S., Figueiredo, G.C., Quatrin, A.,
2015, Ruviaro, R.A..et al., The antiatherogenic
effect of bixin in hypercholesterolemic rabbits
is associated to the improvement of lipid
profile and to its antioxidant and anti-
inflammatory effects. Mol Cell Biochem,403(1-
2):243-53.

[6] Ezuruike, F.U., Prieto, M.J., 2014, The use of
plants in the traditional management of
diabetes in Nigeria: Pharmacological and
toxicological considerations, Journal of
Ethnopharmacology,155(2):857-924.

[7] Galindo-Cuspinera, V. 2003. Volatile
composition and antimicrobial properties of
commercial Annato (Bixa Orellana L.)
extracts, a natural food colorant. dissertation
submittion to the faculty of the graduate school
of The university of Maryland, College park in
partial fulfillment of the requirements for the
degree of Doctor of philosophy, 31-32.

[8] Tamil Selvi A., Dinesh M. G., Satyan R. S.,
Chandrasekaran B., Rose C. 2011, Leaf and
Seed extracts of Bixa orellana L. exert anti-
microbial activity against bacterial pathogens.
Journal of  Applied Pharmaceutical
Science,1(9):116-120.

[9] Venugopalan A., Giridhar P. 2012, Bacterial
growth inhibition potential of annatto plant

parts. Asian Pacific Journal of Tropical
Biomedicine, 1879-1882.


https://fsct.modares.ac.ir/article-7-12883-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-22 ]

JEFST No. 84, Vol. 15, Feb 2019 ABSTRACT

Invitro evaluation of antimicrobial activities of Bixin natural color
and investigation its application in food model of snack

Milani, E. !, Hosseini, F. >*, RezaeiBoroujerdi, S. 3 Bolourian, Sh. *,

1. Assistant Professor, Food Processing Research Department, ACECR, KhorasanRazavi, Iran
2. Assistant Professor , Food additives Research Department, ACECR, KhorasanRazavi, Iran
3. MSc Student of Food Science and Technology, Ferdowsi University Of Mashhad, Mashhad, Iran

(Received: 2017/08/30 Accepted:2018/07/23)

Nowadays, consumers' awareness about the dangers of using synthetic colors has been led to increasing
demand for natural colors in various food industries. In this research, in order to study the antibacterial
efficacy of bixin against S.aureus, E.coli and L. Innocoa, its inhibition zones, MIC and MBC were
determined against selected bacteria. After that bixin as a natural color additives in different concentration
(0.14, 0.28, 0.42%) were added in the formulation of snacks.Color properties including L*,a*,b* were
determined by hunter lab andorganoleptic  propertiesas aroma, color, texture, shape and overall
acceptance in 5-point hedonic scale and microbial features of samples including total count, yeast and
mold, Enterobacteriaceae, Ecoli were investigated with standard methods. According to the results,bixin
showed significant inhibitory effects on all three microorganisms and its inhibitory effects up to 1.2 mg /
ml on S.aureus were more pronounced than two other bacteria.Increasing the concentration of bixin
caused higher value of a* (redness) and lower values of L* and b* (yellowness and brightness) in samples.
The differences between samples containing various concentrations of bixin in organoleptic characteristics
such as aroma, texture, appearance and overall acceptability were not significant . Overall, panelists gave
more scores for all organoleptic properties to the samples containing 0.42% bixin. Also, in samples
containing bixin significant decrease in total count as well as mold and yeast growth were observed.

Keywords: Antimicrobial activity, MIC, Bixin, Snack, Natural color
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