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Quality Evaluation of Essential Oils
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Essential oils on the market were analyzed using GC-MS and the main ingredients of each essential oil were quanti-
fied. Analysis of the essential oil of Lavandula officinalis (1avender oil) showed that each sample had a different ratio of
the contents of main ingredients, such as linalool, linalyl acetate, and camphor. In addition, some commercial lavender
oils were analyzed by GC-MS for comparison with the Lavandula flagrans (lavandin oil) and the reference standard?.
As a result of this analysis, although the components of almost all commercial lavender oils were approximately the
same as those of the reference standard,” there were a few products that contained more than 0.5 % of the amont of
camphor in lavandin oil. This suggests that some lavender oil samples are mixed with lavandin oil to lower the price.
Commercial essential oils of Melaleuca alternifolia (teatree oil) and Mentha piperita (peppermint oil) were also ana-
lyzed by GC-MS. Each of the peppermint oil samples had a different ratio in the content of its main ingredient. With
respect to teatree oils, the amount of terpinens in each sample differed. These results led to concern about the efficacy of
essential oils. For achieve the expected efficacy of essential oils, correct information on their ingredients should be availa-
ble and quality control using instrumental analysis should be introduced.
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Fig. 1. GC Chromatogram of Limonene (1) and 1,8-cineole
)

(a) standard sample; (b) teatree oil (T-1).
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Fig. 2.

MS Spectra of Limonene in (a) Standard Sample and (b) Teatree Oil (T-1)
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Fig. 4. Gas Chromatogram of Lavender Oil (L-2)
1: camphor, 2: linalool, 3: linalyl acetate.
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Fig. 5. Gas Chromatogram of Lavandin Oil (L-1)
1: camphor, 2: linalool, 3: linalyl acetate.

13 14 15

MLJNLI B e e B

16

7

A~

T



258

Vol. 122 (2002)

BHLSAKRY—KEHELTWEHDL DPG DXL
IBBHNITHRL TNWHARbDHHDHEEZLND.
3. HRR/IN—3> FMEHOD NIN—32

Table 1. Comparison of Main Ingredient in Commercial
Lavender and Lavandin Oils

Camphor Linalool Linalyl acetate
L-1 6.46 32.5 29.5
L2 0.28 26.3 33.7
L-3 0.19 25.6 37.2
L4 0.36 26.9 35.4
L-5 0.14 25.0 37.8
L-6 0.25 17.1 23.1
L-7 <0.1 20.5 32.2
L-8 <0.1 22.8 35.4
L-9 4.27 19.0 35.8
L-10 0.57 25.1 37.5
L-11 3.19 33.4 18.8
L-12 0.56 23.0 36.0
L-13 <0.1 22.9 25.6
L-14 <0.1 21.3 30.2

L-1: Lavandin oil, L-2~L-14: Lavender oil.
L-2 and L-3: different lot with same manufacturer, L-3~L-14: differ-
ent lot and manufacturer.

~

NEHOREN R O~ N T L% Fig. 6 IZ/RL
7o, RON—32 2 MK O EE K513 menthol K X
menthone TH 5. ZHUTHERENEVWERT TH 5
limonen, F7=%& THEMENE SIS pulegone 25
W7z 4 BRI DNT, 0 il RN— 2 > MGl OB
GG L. oikiS & Table 2 1IT/R L /=,

ZDOFER, FERLS TH % menthone 1 13.3%—
35.9%, menthol IZHBWNTH 27.5%—47.0% & K5
HRFIA—=HA—MTHRODIITSEDENED LN
7=. ¥£7z, P-51CESL T3 limonen M & A E72 <,
GC HHTIC BN TH limonen & [F7F2 FE DK 2L 5>
NFEAEROENZM> (Fig. 7). 2D &
M5, R ERSDIRN— > b ORFHEETT T
2R8> TV D, HBIMOEREBEE THAEAL
ONEIARHTHZH, HMOA—HT—DHD L
TGCo 7O~ I LFAPLES T, i,
pulegone DZ A EICE L TIX, £<TH 3% BE
ThrH0m%E, HRLTHEHTS2HDTHOME
mhEEbnr.

4. MRT 4+ — M) MO T — b
J—fEmoRENZ /7O M7 T L% Fig. 8 1R

Fig. 6. Gas Chromatogram of Pepermint Oil (P-1)

1: limonene, 2: menthone (isomer), 3: menthone (isomer), 4: menthol, 5: pulegone.
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Table 2. Comparison of Main Ingredient in Commercial
Pepermint Oils
Limonen Menthone Menthol Pulegone
P-1 1.57 15.4 39.7 1.61
P-2 1.41 35.9 37.6 0.20
P-3 2.02 21.7 41.7 1.41
P-4 1.41 20.5 46.1 0.29
P-5 <0.1 26.8 47.0 1.47
P-6 2.90 35.8 35.0 2.84
P-7 0.74 35.8 30.1 1.78
P-8 0.89 13.3 31.3 0.76
P-9 1.85 22.9 33.8 1.11
P-10 1.03 17.4 35.4 0.93
P-11 2.10 25.2 31.7 1.23
P-12 1.15 15.6 36.4 0.91
P-13 1.65 23.0 26.4 1.18
P-14 2.77 24.8 27.0 2.04
P-15 1.16 24.3 33.0 1.32
P-16 2.42 28.4 27.5 1.95
P-17 0.37 22.2 41.5 1.16
P-1~P-17: different lot and manufacturer.
Quantity of menthone was determined by total of isomer.
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1: limonene, 2: menthone (isomer) , 3: menthone (isomer) , 4: menthol, 5: pulegone.
Each of peaks are same ingredient of Fig. 6.
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Fig. 8. Gas Chromatogram of Teatree Oil (T-1)

1: a-terpinene, 2: limonene, 3: 1,8-cineole, 4: y-terpinene, 5: p—cymene, 6: terpinen-4-ol.

Table 3. Comparison of Main Ingredient in Commercial Teatree Oils

a—terpinene Limonene 1,8—cineole y—terpinene p—cymene Terpinen-4-ol
T-1 10.02 0.88 4.29 22.40 2.84 42.98
T2 10.26 0.76 4.30 21.04 2.41 46.00
T-3 10.97 0.79 4.50 22.19 2.29 41.95
T-4 10.14 0.84 3.81 23.24 3.62 45.45
T-5 4.71 1.57 4.54 12.69 3.95 43.20
T-6 11.30 1.12 4.70 23.74 3.33 45.79
T-7 0.81 1.01 4.35 5.71 6.10 39.93
T-8 5.08 0.52 2.76 12.48 4.98 38.07

T-1 and T-2: different lot with same manufacturer, T-2~T-8: different lot and manufacturer.
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