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4. Staphylococcus aureus
5. Candida albicans

6. 2,2"-azino-bis (3-ethylbenzothiazoline-6-sulphonic acid)
7. Burseracea

8. Boswelli

9. Sesquiterpene

10. Incensole

11. Incensole acetate

12. Serratol

13. Rhizopus

14. Penicillium

15. Botrytis
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1. Reactive oxygen species
2.2,2-diphenyl-1-picrylhydrazyl
3. Ferric reducing antioxidant power
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1. Aspergillus

2. Botrytis cinerea

3. Aspergillus niger
4. Rhizopus stolonifer
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1. Well diffusion agar
2. Disk diffusion agar
3. Minimum inhibitory concentration
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Table 1 Total phenol and flavonoid contents and antioxidant activity of Boswellia sacra essential oil

Total flavonoid
content (mg QE/g)

Total phenol content
(mg GAE/g)

Antioxidant activity (%)

DPPH-radical scavenging

ABTS-radical scavenging effect

69.37+£0.68 38.40£0.57

57.50 £ 0.88

48.66 +0.25
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Fig 1 Antifungal activity of B. sacra essential
oilbased on disk diffusion agar (DDA) and well
diffusion agar (WDA) methods.
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Table 2 In vitro antifungal effect of B. sacra essential oilbased on minimum inhibitory concentration and
minimum fungicidal concentration methods

Microorganism

MIC (mg/mL)

MFC (mg/mL)

Rhizopus stolonifera
Aspergillus niger
Botrytis cinerea

50 400
50 200
25 200
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1. Escherichia coli

2. Psudomonasaeroginosa
3. Staphylococus aureus
4. Bacillus cereus

5. Aspergillus flavus
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In this study, the antifungal activity of Boswellia sacra essential oil was evaluated
against fungi species causing strawberry rot (Botrytis cinerea, Aspergillus niger, and
Rhizopus stolonifer), via well diffusion agar, disk diffusion agar, microdilution broth,
and minimum fungicidal concentration methods. Extraction yield, total phenolic and
flavonoid contents, and antioxidant activity (DPPH and ABTS radical scavenging
methods) of the essential oil were also determined. The extraction yield of the oil was
1.30% w/w and its total phenolic and flavonoid contents were 69.37 mg GAE/g and
38.40 mg QE/g, respectively. The antioxidant activity of B. sacra essential oil, based
on the DPPH- and ABTS-radical scavenging activity, were found to be 57.50% and
48.66%, respectively. According to the results of disk/well diffusion agar tests, B.
cinerea andR.stolonifer were the most sensitive (the highest inhibition zone) and
resistant (the lowest inhibition zone) fungal species to the B. sacra essential oil,
respectively. The minimum inhibitory concentration and minimum fungicidal
concentration were, respectively, ranged from 25-50 and 200400 mg/ml. Based on
the results, the B. sacraessential oil contains bioactive compounds with appropriate
antioxidant and antimicrobial properties, and it could be therefore used as a natural
preservative agent to increase the shelf-life of various food products.
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