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Table 1 The bacteria used in the study

No Bacteria ATTC number
1 Escherichia coli ATTC 25922
2 Pseudomonas aeruginosa ATTC 27853
3 Staphylococcu aureus ATTC 25923
4 Streptococcus pyogenes ATTC 19615
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Table 2 Chemical composition of the Turmeric essential oil

No Compound turmeric % RI
1 a-Pinene 0.01 935
2 a-Phellandrene 0.02 1007
3 Carene<delta-3-> 0.01 1013
4 a-Terpinene 0.02 1018
5 p-Cymene 0.03 1026
6 Cineole<1,8-> 0.04 1032
7 a-Terpinolene 0.72 1090
8 p-Cymen-8-ol 0.24 1192
9 Sesquithujene<7-epi-> 0.16 1402

10 trans-Caryophyllene 7.86 1420

11 a-Humulene 3.59 1453

12 ar-Curcumene 5.21 1481

13 Zingiberene<alpha-> 9.21 1494
14 Bisabolene<beta-> 1.42 1505
15 esquiphellandrene<beta-> 10.61 1523
16 Z-Nerolidol 0.21 1529
17 E-Nerolidol 1.05 1560
18 a-Tumerone 0.28 1574
19 Caryophyllene oxide 0.87 1582

20 Data ms 1.18 1602

21 Biotol <beta-> 0.4 1634

22 B-Turmerone 34.42 1672

23 <ar->Tumerone 8.51 1674

24 o-Tumerone 114 1704

25 Atlantone<(Z)-alpha-> 0.18 1715

26 Bisabolone <6S,7R-> 0.59 1748

27 Atlantone<(E)-alpha-> 1.47 1779




\Yav Qié)ﬁjé‘\o o)j.ﬁc\/i GJLQ-:-’

L;U..&« @L«aﬂ)f}l&

100

Relative Abundance

17.09

721

9.65
281 507 593 858 | 976 14.36 15;g

2161

1897

NL:

mc
zard

2369

li, L 2382 2607 2089 3167 3338 3500 3678 38.16 39.36

DR i Ml SN L

2 4 6 8 10 12 14 16 18

20
Time (min)

o L
L e e B B B

2

24 26 28 30 32 34 36 38

Fig 1 Chromatography of the Turmeric essential oil.
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Table 3 Average diameter (mm) of microbial free zone area of the Turmeric essential oil on Pseudomonas
aeruginosa, Escherichia coli, Staphylococcus aureus and Streptococcus pyogenes (Disk Agar Diffusion Method).

Curcuma longa

Bacteria

1 12 14 18 116 13 164
P.aeruginosa 800052 700£0.50° 600£050" 0000:050°  0000:052"  00.00050" 0000:052
E. coli 1000£0.52" 920+0.50° 8.00050" 700052 600+028"  0000:0.54° 00.00£0.50"
S.aureus 1100052 980:+028" 900:+028" 8IH05F 700028  610:05° 0000£0.50°
S. pyogenes 14.00:050" 1220054 1000052° 9204050 800£050° 730£052° 6.10£050°

Values are means + standard deviations

Table 4 Average diameter (mm) of microbial free zone area of the Turmeric essential oil on Pseudomonas
aeruginosa, Escherichia coli, Staphylococcus aureus and Streptococcus pyogenes (Well Diffusion Agar Method).

Curcuma longa

Bacteria 1 1.2 1.4 1.8 1.16 1.32 1.64
P. aeruginosa 9002028 810:050"  700:050°  6204050° 00005 0000050 00004052
E. coli 11004054° 940052  8IH050"  720H05F  680+028' 60005  0000:052°
S. aureus 12004034 10002028 9104028  78M05F 7004054  630£050°  0000:050°
S. pyogenes 16004028 14204052 1200405 100010500  800:050°  710:04°  650:028°

Values are means + standard deviations

Ghiy pde s S Ll gLl VAL 5 IFY Gl
GSL el AL chle Comed LI edalis
52 ks S edalie A3y pde e 5 sl e sS S shilend
Chle b 3 FSsm eSS Sk 05 6L 205

7 dpdr) Al edalin Al e dlla bl sla
b Ol sty S5 sl 5 b bl age sl S5
Sl & slsn nl 358 Cor e S WL o 0 ST ool
2 P s 5350 o b (S e 5 (8L sl (Lis

osb 23S e i 6 pdidsh bl 5 L OF sle DLzt

DL

oelem il NG olal js Jsd slse pislde 4 s IS
Clel g dal mio b 03sL ade T JL L o

AR

Table 5 MIC and MBC of the Turmeric
essential oil on Pseudomonas aeruginosa,
Escherichia coli Staphylococcus aureus, and
Streptococcus pyogenes

Bacteria MIC MBC

P. aeruginosa 73.6 147.2
E. coli 36.8 36.8

S. aureus 18.4 36.8
S. pyogenes 9.2 9.2
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Identification of Curcuma longa essential oil compounds and
evaluation of its antibacterial effect on some food-poisoning
bacteria “in vitro”
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The aim of this study was to investigate the chemical composition and antibacterial effects Curcuma
longa essential oil “in vitro”. The Curcuma longa essential oil was extracted through the hydrodistillation
method. Its components were identified through Gas Chromatography/Mass Spectrometry (GC/MS).
Antibacterial effects of Curcuma longa on pathogenic bacteria such as Staphylococcus aureus,
Streptococcus pyogenes, Escherichia coli and Pseudomonas aeruginosa using Disk Diffusion and Well
Diffusion Agar methods. Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal
Concentration (MBC) using broth Microdilution method. 27 components were identified in Curcuma
longa essential oil. The principle compounds of the essential oil included B-Turmerone (34/42%), o-
Tumerone (11/4%), Sesquiphellandrene (10/61%), Zingiberene (9/21%), Tumerone (8/51%) and trans-
Caryophyllene (7/86%). Findings showed antibacterial properties of Curcuma longa essential oil.
Curcuma longa acted against S. pyogenes with diameters of the inhibition zones of 14 mm. MIC of
Curcuma longa essential oil for Staphylococcus aureus, Streptococcus pyogenes, Escherichia coli and
Pseudomonas aeruginosa were 1/8, 1/16, 1/4 and 1, respectively. The results showed that gram-positive
bacteria are more sensitive compared with gram-negatives bacteria. This phenomenon is due to the
structure and the nature and active compounds of Curcuma longa essential oil.
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