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Fig. 1. Gas chromatography with mass spectrometry turmeric essential oil
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Table 1. Major chemical composition of turmeric essential oil

NUMBER COMPONENT (%) AREA RETENTION
TIME(MIN)
1. a-Thujene T 10.897
2. o -Pinene 0.05 11.130
3. Sabinene T 12.730
4. . -Pinene T 12.808
5. Ocimene T 13.052
6. B.-Myrcene 0.03 13.463
7. o Phellandrene 0.91 13.930
8. o.-Terpinene 0.02 14.374
9. 0-Cymene (0-Cymol) 0.47 14.697
10. B- Phellandrene 0.09 14.830
11. V»A- Cineole 0.47 14.941
12. cis-Ocimene T 15.574
13. y.-Terpinene 0.03 15.930
14. a.-Terpinolene 0.05 16.974
15. Linalool 0.04 17.441
16. cis-p-Menthan-3-one 0.02 19.251
17. a.-Terpineol 0.07 20.507
18. Geraniol 0.14 22.596
19. Z- Citral 0.5 22.962
20. Thymol 0.09 23.751
21. Carvacrol 0.1 24.040
22. p-Vinyl guaiacol 0.04 24.362
23. p-Eugenol 0.04 25.584
24. trans-Caryophyllene 0.38 27.295
25. o. — Farnesene 0.04 27.628
26. B.-Farnesene 0.12 28.128
27. o.-Curcumene 3.08 28.384
28. y.-Curcumene 0.25 28.817
29. o.-Zingiberene 1.94 29.295
30. fB.-Bisabolene 0.67 29.595
31. a.-Cedrene 0.31 29.672
32. B.-Sesquiphellandrene 2.93 30.072
33. 2-Phenyl-1-D1-Aziridine 2.10 31.517
34. fB.-Bisabolene 1.35 32.339
35. B. Tumerone 43.43 34216
36. o. Tumerone 23.54 35.005
37. ar-Turmerone 1.18 35916
38. o.-Atlantone 4.54 39.649
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Table 2. Antioxidant activity of turmeric essential oil (DPPH and ABTS assays) *°

Concentration (ppm) Radical scavenging effect
(%)
DPPH ABTS
200 29.02 + 0. 052 27.40+0. 572
400 36.52+£0. 32° 37.42+0.20°
600 57.08 £ 0. 47° 4242 +0.32°¢
800 72,224+ 0. 154 52.44 + 0. 404
1000 81.52+0.23¢ 67.30+0. 35¢
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The data shown are “mean + standard deviation” with 3 replace. Different capital letters indicate a significant
difference (p<0.05) between the antimicrobial effect of essential oil on pathogens
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Table 3. Antifungal effect of Amphotericin B antibiotic and interaction with turmeric essential oil

Inhibition zone (mm)

Interaction
T i tial Amphoterici
Microorganisms urmerlc. essentia mphotericin Interaction result
oil B
Aspergillus niger 11.50 % 0.48° 13.80 4 0.42° 14.80+0.57° Synergy
Aspergillus fumigatus
12.10 £ 0.65¢ 14.00 £ 0.35° 15.40 +£0.47° Synergy
Candida albicans 15.40 £ 0.40° 17.80 £ 0.30? 19.90 £ 0.29° Synergy
Penicillium italicum 13.20 £ 0.34° 14.50 £ 0.39° 15.00 +0.48° Synergy
Penicillium digitatum 13.50 £ 0.41° 15.00 £0.33¢ 17.80 £0.72¢ Synergy
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The data shown are “mean + standard deviation” with 3 replace. Different capital letters indicate a significant

difference (p<0.05) between the antimicrobial effect of essential.
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Table 4. Antifungal effect of turmeric essential oil (well diffusion method) »°

Microorganisms well diffusion method (mm)
Aspergillus niger 12.80 £ 0.36°
Aspergillus fumigatus 12.90 £0.31¢
Candida albicans 17.50 + 0.50*
Penicillium italicum
14.00 £ 0.26°
Penicillium digitatum 14.20 =£0.39®
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The data shown are “mean =+ standard deviation” with 3 replace. Different capital letters indicate a significant
difference (p<0.05) between the antimicrobial effect of essential oil on pathogens.
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Table 5. MIC and MFB of turmeric essential oil

Microorganisms MIC (mg/ml) MFB (mg/ml)
Aspergillus niger 64 512
Aspergillus fumigatus 32 256
Candida albicans 8 128
Penicillium italicum 32 256
16 256

Penicillium digitatum
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The data shown are “mean =+ standard deviation” with 3 replace. Different capital letters indicate a significant
difference (p<0.05) between the antimicrobial effect of essential oil on pathogens
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With the increasing consumer demand for chemical-free food
products, the use of medicinal and aromatic plants with high
antimicrobial and antioxidant potential has gained considerable
attention, influencing the chemical properties of food products. In this
study, the chemical compounds, total phenol, and flavonoid content
of Curcuma longa essential oil were examined. Additionally, the
antioxidant properties were assessed using ABTS and DPPH tests,
and the antifungal properties of the essential oil were evaluated
through disk diffusion, agar well diffusion, MIC and MBC methods.
The results from the GC-MS analysis indicated that f-Turmerone was
the major compound in the essential oil, accounting for 43.43%. The
total phenolic content of the oil was 130.053 mg GAE/g, and the total
flavonoid content was 624.5 5 mg QUE/g. The antifungal ability of
Curcuma longa essential oil was tested against five fungal species:
Aspergillus niger, Aspergillus fumigatus, Penicillium italicum,

Penicillium digitatum, and Candida albicans. The results showed a
strong inhibitory effect on Candida albicans. Based on the obtained
results, Curcuma longa essential oil can be considered a promising
natural preservative as an alternative to chemical preservatives.
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