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Table 1 Properties of Calcium Alginate Nanocapsules containing Hypricum Perforatum extract
*mean £Standard deviation (n=3)

Particle size

Particle size

Zeta potential Efficiency of

Samples dispersion RPN
(nM) Index (EV) encapsulation (%)
Nano Capsule of 500 0.21 383 85

Hypericum Perforatum
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Fig 1 Scanning Electron Microscope image of
Hypricum Perforatum nano extract
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Table 2 Investigation of Staphylococcus aureus count (Log CFU/mL) in Cheese samples

Control

Maintenance Time
Sample

Samples containing
Hydroalcoholic Nano extract of Hydroalcoholic extract of
Hypericum Perforatum

Samples containing

Hypericum Perforatum

After production  3.58+0.07 2.53+£0.04™ 3.55+0.02
Day 1 3.66+ 0.06 A 2.49+0.07 3.44+0.03 %
Day 2 3.76+ 0.04 A% 2.46+0.06 3.56+ 0.04 2
Day 3 3.79+ 0.07 A 2.39+0.03° 3.68+0.03 *
Day 4 3.83+0.054° 2.36+0.04 3.73+ 0.04 5
Day 5 3.87+0.08 A% 2.32+0.03 < 3.77+ 0.02 B
Day 6 3.97+0.06 2.26+0.05< 3.81+0.04 %
Day 7 4.03+0.09** 2.23+0.08 3.85+0.06 ™

*mean + Standard deviation (n=3)
**Different capital letters in each row indicate the significant difference (p< 0.05).
Different small letters in each column indicate the significant difference (p< 0.05).
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Table 3 Investigation of Escherichia Coli count (Log CFU/mL) in Cheese samples

Control

Maintenance Time
Sample

Samples containing
Hydroalcoholic Nano extract of Hydroalcoholic extract of
Hypericum Perforatum

Samples containing

Hypericum Perforatum

After production  3.62+0.044"
Day 1 3.724+0.07 %
Day 2 3.79+ 0.06
Day 3 3.83+0.03 4
Day 4 3.85+0.03
Day 5 3.88+ 0.07 4%
Day 6 3.99+ 0.06 %
Day 7 4.08+ 0.06**

2.59+0.06 % 3.59+0.03 2
5.54+ 0.09 ©*° 3.49+ 0.07 B¢
2.50+ 0.05 “® 3.63+ 0.06 %
2.49+ 0.05 “® 3.70+ 0.04 ¢
2.46+ 0.06 2 3.79+ 0.03°
2.43+0.08 B 3.83+0.05°
2.39+0.06 B 3.86+ 0.072°
2.36+0.04 5 3.98+ 0.04 4

*mean + Standard deviation (n=3)

**Different capital letters in each row indicate the significant difference (p< 0.05).
Different small letters in each column indicate the significant difference (p< 0.05).
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Table 4 Investigation of Candida Albicans count (Log CFU/mL) in Cheese samples

Samples containing

Samples containing

Maintenance Time (S:;)rrrlltr?; Hydroalcoholic Nano extract of =~ Hydroalcoholic extract of
p Hypericum Perforatum Hypericum Perforatum
After production  3.54+0.03" A 2.50+0.07 " 3.51+£0.05
Day 1 3.62+0.04 4 2.47+0.09 3.32+0.02%
Day 2 3.75+0.074° 2.39+ 0.06 “*° 3.50+0.03 %
Day 3 3.80+ 0.034° 2.34+0.02° 3.65+0.01 %
Day 4 3.83+0.024° 2.27+0.06 " 3.69+ 0.03 B
Day 5 3.86+0.05%° 2.2+0.08 3.72+0.04 5
Day 6 3.97+0.044° 2.1£0.07 3.78+0.05 5
Day 7 4.01+0.01 2.04+0.05“ 3.76+0.02 %

*mean + Standard deviation (n=3)
**Different capital letters in each row indicate the significant difference (p< 0.05).
Different small letters in each column indicate the significant difference (p< 0.05).
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9. Naphthodianthrones

10. Phloroglucinols

11. Flavonoids

12 Biflavones

13. Phenylprpanes

14. Proanthocyanidins

15. Tanins

16. Xanthones

17. Hypericin

18. Hyperforin

19. Enterococus faecalis

20. Salmonella typhi

21. Shigella dysenteriae

22. Yersinia enterocolitica

23. Pseudomonas aeroginosa

24. Minimum Inhibitory Concentration (MIC)
25. Minimum Bactericidal Concentration/ Minimum fungicidal
Concentration (MBC/MFC)
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ABSTRACT

ARTICLE INFO

In this study, the extract of Hypericum Perforatum aerial organs was
prepared by hydro alcoholic solvent and the extract was coated in
calcium alginate nanoparticles and the antimicrobial properties of the
extract and nanoparticles on four gram-positive, gram-negative yeast
and mold groups were investigated and Nanocapsules containing extract
were evaluated on the shelf life of white cheese. To prepare Nano-
extracts, the emulsion production method of alginate-calcium
Nanocapsules containing the extract was used. The production of
Nanocapsules containing the extract was done by adding calcium
chloride nanoparticles to the alginate Nanoemulsion containing the
extract in a ratio of 1 to 6 for 4 hours. To prepare the cheese,
Staphylococcus aureus, Escherichia coli, and Candida albicans yeast
are inoculated separately into the milk at a rate of 103 CFU / ml and
then added calcium chloride, Rennet enzyme, extract and Nanocapsules
containing extract to milk were done and the microbial properties of the
cheese samples were evaluated on the day of production and up to seven
days after. The results of particle size determination, particle size
dispersion index, and potential and efficiency of encapsulation for the
production of Nanocapsules containing Hypericum Perforatum extract
and its microscopic examination confirmed the production of
nanoparticles with appropriate efficiency of encapsulation. Also, the
results showed that for all three microorganisms tested, the sample
containing Nano-extract was able to reduce about one logarithmic cycle
of the inoculated microorganism and during the shelf life of gram-
positive, gram-negative and yeast had a downward trend (P <0.05). The
results of the present study showed that using plant extracts containing
antimicrobial compounds such as extracts of aerial organs of Hypericum
Perforatum plant, especially in Nanoparticle and in appropriate
quantities, as an alternative to synthetic preservatives, produce a healthy
food product and with longer shelf life, it will be possible.
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