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Fig 1 2D and 3D Chemical Structure of Norbixin
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Table 1 The diameter of the bacterial growth hole in millimeters at different concentrations of
commercial Norbixin by the well diffusion method (%)

Norbixin
Penicillin Gentamicin 8 6 4 2 concentrati
acterial Strain
20.98+1.68 A 25.72+0 A7 22.74+1.32 %A 20.87+1.38 >A8 21.20£1.03 >4 20.07+0.68 B S.aureus
15.64+0 B 2524034 B 16.81+0.31 B 19.05+0.72 °B 15.94+0.47 € 14.44+1 27 % C.sporogenes
21.38+0.52 %A 25.3140.59 8 21.85+0.81 *A 20.89+1.26 A8 20524042 18.1667+0.46 ¢ B. licheniformis
19.83+0.0 24.86+0 21.75+1.11 % 22.65+0.96 ™A 21.83+0.11 % 21.72+0.72 %4 Lmonocytogenes

*Numbers with common lowercase letters in each row have a significant difference at the 5% level
*Numbers with common uppercase letters in each column have significant differences at the 5% level
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Fig 2 Antimicrobial activity of different concentrations of commercial Norbixin; A) Bacillus licheniformis; B)
Listeria monocytogenes C) Staphylococcus aureus (numbers 1, 2, 3 and 4 are concentrations of 2, 4, 6 and 8% of
Norbixin, respectively)
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Fig 3 Inhibition percentages of commercial Norbixin
against pathogen bacteria by the Disk diffusion
method
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Fig 4 Antimicrobial activity of different concentrations of commercial Norbixin; A) Bacillus licheniformis; B)
Listeria monocytogenes C) Staphylococcus aureus (numbers 1, 2, 3 and 4 are concentrations of 2, 4, 6 and 8% of
Norbixin, respectively)
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Fig 5 Inhibition measure of antibiotic discs (Penicillin and Gentamicin) against pathogenic bacteria. A: Escherichia
coli; B: Listeria monocytogenes
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Norbixin is the water-soluble part of anatto natural pigment which has healing, anti-
cancer and antioxidant properties. The aim of this study was to evaluate the
antimicrobial effect of commercial Norbixin 1% (widely used in the food industry) on
Clostridium sporogenes, Staphylococcus aureus, Listeria monocytogenes, Escherichia
coli, Salmonella typhimurium and Bacillus licheniformis. In this study, two methods
of Well diffusion and Disk diffusion were used to evaluate the antimicrobial effect of
Norbixin (1%) at concentrations of 2, 4, 6 and 8%. The results of the Well method
showed that Staphylococcus aureus with 22.74 mm and Clostridium sporogenes with
14.44 mm have revealed the highest and lowest sensitivity, respectively. The results of
Disk method showed that the highest mean diameter of Norbixin inhibitory in all
tested concentrations is attributed to Listeria monocytogenes with mean diameter of
19.09 mm and then is related Staphylococcus aureus at a concentration of 4% with a
diameter of 18.21 mm. It was also observed that in the Disk diffusion method,
Norbixin was able to prevent the growth of Escherichia coli (9.09 mm) at
concentrations of 4 and 8%. Accordingly, it was found that Norbixin has an inhibitory
effect on both gram-positive and gram-negative bacteria, and this effect on gram-
positive bacteria was more than gram-negative. Therefore, due to the disadvantages of
synthetic preservatives and the unique properties of commercial Norbixin pigments
such as natural and safe, having antimicrobial and therapeutic properties as well as
good thermal resistance (because of apocarotenoid structure during processing), this
pigment can be used as a natural antibacterial preservative and health-giving properties
in various foods.
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