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Antibacterial Effects of Natural Essential Oils from Various Spices
against Vibrio Species and Their Volatile Constituents
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Abstract  Antibacterial effects of six volatile essential oils against Vibrio sp. were evaluated. Volatile components of
essential oil were analyzed by gas chromatography and gas chromatography mass spectrometry. Ginger oil treatment
inhibited growth of V. parahaemolyticus by 22.5-85.7%. Main volatile compounds of ginger oil were [-bisabolene
(35.19%, peak area) and B-sesquiphellandrene (12.22%). V. parahaemolyticus was completely inhibited at 1,000 ppm by
treatment with mustard oil. Tolerances of V. vulnificus 01 and 02 were twice higher than that of V. parahaemolyticus. Main
volatile compound of mustard oil was allyl isothiocyanate (92.55%). Garlic oil treatment of 1,000 ppm inhibited growths
of V. parahaemolvticus, V. vulnificus 01, and V. vulnificus 02 by 22.8, 14.6, and 32.9%, respectively. Main volatile
compounds of garlic oil were dimethyl sulfide (49.39%) and methyl 2-propenyl disulfide (10.09%). Growth of ¥ vuinificus
02 was inhibited by 60.6-80.3% via treatment with bud, leaf, and whole oil of clove. Antibacterial activity of whole clove
oil on ¥ vulnificus 02 was strenger than those of ginger, mustard, and garlic oil. Main volatile compounds were eugenol
(83.33%) and B-caryophyllene (7.47%) in clove bud, eugenol (87.46%) and B-caryophyllene (10.03%) in clove leaf, and
eugenol (86.04%) and B-caryophyllene (9.71%) in whole clove. These results revealed essential oils from spices could be
used as potential agents to inhibit Vibrio sp.
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(7.06%), o-farnesene(5.64%), sabinene(4.55%), camphene(4.40%),
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Table 1. Growth inhibition rate (%) of natural ginger essential
oil against Vibrio species on BHI agar

Concentration V. parahaemolyticus V. vulnificus 01 V. vulnificus 02

200 ppm 22543950 19.0+0.0° 156 £8.7
500 ppm 793+ 1.0° 19.0+0.0° 4224134
1.000 ppm 85.740.8" 28.6+2.4° 4334123

"Inhibition rate %: (number of colony on control — number of colony
on treated sample with essential oil)/number of colony on control x
100.

“Mcans with the same letter in cach column are not significantiy
different.

Means = S.D. (n=3).
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Table 2. Volatile compounds of natural ginger essential oil

Peak No.  RT (min)" Compounds Peak area (%)”
1 13.368 o-pinene 1.37
2 15.568 camphene 4.40
3 21.183 B-thujene 0.75
4 22.459 limonene 0.08
5 23.366 B-phellandrene 0.97
6 24.011 sabinene 4.55
7 31.113 2-heptanot 0.30
8 32.594 6-methyl-5-hepten-2-one 0.49
9 35.862 2-nonanone 0.29
10 41.626 cycloisosativene 0.35
11 42.260 o-copaene 0.49
12 43.864 2-nonanol 0.28
13 45.693 a-terpinolene 0.80
14 46.212 o-zingiberene 0.30
15 47977 o-bergamotene 0.15
16 48.341 [B-elemene 0.78
17 48.850 2-undecanone 0.96
18 49.789 aromadendrene 0.10
19 51.163 B-farnesene 0.14

20 51.627 trans-B-farmesene 0.34
21 52419  zcitral 0.42
22 52.703 a~amorphene 0.45
23 53.359 S-elemene 0.21
24 53.866 borneol L 0.30
25 54.108 germacrene D 0.46
26 54.912 o-amorphene 0.98
27 55.337 zingiberene 1.42
28 56.076 [-bisabolene 35.19
29 56.336 geraniol 8.87
30 56.749 1H-3a, 7-methanoazulene 0.51
31 57.473 e.e-a-farnesene 5.64
32 57.957 d-cadinene 0.80
33 58.147  7-epi-a-selinene 0.06
34 58.401 citronellol 0.51
35 58.749 [3-sesquiphellandrene 1222
36 58.980 ar-curcumene 7.06
37 61.977 germacrene B 041
38 72.496 d-nerolidol 0.69
39 74.538 1H-3a, 7-methanoazulene 035
40 75451 elemol 0.16
41 75.808 sesquisabinene hydrate 0.10
42 76.058 zingiberenol 0.39
43 81.617 -eudesmol 0.39
44 83.726 italicene 0.22
45 87.329 farnesol 0.52
Total 96.22

YRetention time (min) based on the peak of GC chromatogram.
Jpeak area on thc GC chromatogram.

peneF-oll 711skE Aoz A

[e]
T

2 A E<] gingerol, shogaol, zingerone 5-°| =] ATH21).
B i

AL(20), B

Lawrence(22)= A 7oA 11559 384 37

3Fo15133 2L, MacLeod 5(23)& neral, geraniol, bornyl acetate, f-
T8 Aol

zingiberene, B-eudesmol, frans-p-sesquipellandrol 5¢| F£

Table 3. Growth inhibition rate (%) of natural mustard essential
oil against Vibrio species on BHI agar

Concentration V. parahaemolyticus V. vulnificus 01 V. vulnificus 02

200 ppm 422+0.0°0 107412 322+14.5°
500 ppm 814+12° 179+3.6" 5114220
1000 ppm 100 £0.0° 36.9+£3.6° 544412

"9See footnote on Table 1.
Means + S.D. (n=3).

Table 4. Volatile compounds of natural mustard essential oil

Peak No. RT (min)" Compounds Peak area (%)”
1 33.334 allyl isothiocyanate 92.55
39.268 unknown 1.06
3 39.429  4-isothiocyanato-1-butene 0.53
Total 94.14

'2See footnote on Table 2.
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Table 5. Growth inhibition rate (%) of natural garlic essential oil
against Vibrio species on BHI agar

Concentration V. parahaemolyticus V. vulnificus 01 V. vulnificus 02

200 ppm 16.4210.9" 3.6£0.0° 154+1.5
500 ppm 18240.0° 13.940.0° 18.2 £0.0%
1,000 ppm 2.8+173° 14.6£3.7° 32.9+132°

D98ee footnote on Table 1.
Means + S.D. (n=3).
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Table 6. Volatile compounds of natural garlic essential oil

Peak No. RT (min)" Compounds Peak area (%)”'
1 8.543 thiirane 4.04
2 10.544  methylidene methyl amine 2.56
3 15.631 dimethyl disulfide 043
4 19.693  1-propene 8.49
5 28.159  methyl 2-propenyl disulfide 10.09
6 34.648 dimethyl trisulfide 2.52
7 37.710  disulfide di-2-propeny 10.34
8 40.992  dimethyl sulfide 49.39
9 42.530 3,3-D2-heptane 1.41
10 56.399  di-2-propenyl trisulfide 1.05
11 59.003 methanethioamide 10.53
2O G deeme 0

Total 9141

"See footnote on Table 2.
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fide, allyl methyl suh‘lde 5 3%o] vl HREe Fad 3
Aotk ®HAstoirh
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Table 7. Growth inhibition rate (%) of clove essential oil against Vibrio species on BHI agar

Part used Concentration (ppm) V. parahaemolyticus V. vulnificus 01 V vulnificus 02
200 14.54+0.0"" 10.9+0.0° 19.0+13.9°

Bud 500 2864 16.8 £0.0° 241400

1,000 1454+0.0° 5.11£0.0¢ 60.6£7.3°

200 127+ 1.8 7.3+2.2¢ 0+0.0°

Leaf 300 473£0.0° 31.4+0.0° 752+0.0°

1,000 218+7.3° 11.7£0.8" 80.3%5.1°

200 3.6+0.0% 5.1+0.0° 6.6+3.0°

Whole 500 13.7£13.7* 10.9+£0.0" 103+£3.7°
1,000 264110.0° 22.6+0.0° 350+ 124°

" 9See footnote on Table 1.
Means + S.D. (n=3).
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Table 8. Volatile compounds of clove bud essential oil

sl A Z 7188 2] A 38 @ A

3 3 (2006)

Part used (%, Peak area)”

Peak No. RT (min)" Compounds
Bud Leaf Whole
1 47.870 [-caryophyllene 7.47 10.03 9.71
2 52.117 o-humulene 0.88 2.10 1.47
3 69.036 caryophyllene oxide - 0.41 -
4 77.970 eugenol 83.33 87.46 86.04
5 82.058 acetyl eugenol 4.46 - 2.12
Total 96.14 100.00 99.34
D2See footnote on Table 2.
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