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3. Clinical and Laboratory Standards Institute
4. EuropeanCommittee for Antimicrobial Susceptibility Testing
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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 N b
concentration
0.14% 57.525+0.04° 10..65+0.13¢ 29.55+0.54°
0.28% 54.5241.29° 14.830+0.41° 30.28+1.24°
0.42% 51.2341.24¢ 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(z;g;::i ty
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" 3.5+0.53° 3.75+0.89* 3.625+1.06° 3.875+0.83*
0.42% Bixin 3.875+0.64* 3.75+0.71° 4+0.76" 4.125+0.64% 3.875+0.64%

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
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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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