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The genus Viola  belongs to the family Violaceae and contains about 500 species. In Romania about 30 species are
growing wild, the most important medicinal plants of which are V. tricolor, V. arvensis, and V. odorata [1–4]. Viola tricolor
L. (wild pansy) is widespread in Romania’s spontaneous flora. In traditional medicine, the aerial parts are used for their anti-
inflammatory, expectorant, and diuretic properties and to treat various skin conditions, bronchitis, cystitis, and rheumatism.
Its properties are ascribed to the presence of saponins, flavonoids, mucilages, salicylic derivatives, carotenoids, and coumarins
[5–7]. Closely related to V. tricolor L. is V. arvensis Murr. (field pansy), a very common species found in open and cultivated
land in Europe. The aerial parts from both species can be used together for the same indications in traditional medicine,
although the chemical composition of V. arvensis is less studied [8–10]. In the literature there is limited information on the
essential oil composition of Viola sp., only two of them being studied so far. Twenty-three volatile components of sweet violet
(V. odorata) leaves were identified, most of them being aliphatics (1-dodecanol, pentadeca-5,10-dien-1-ol, 1-octadecene) or
shikimic acid derivatives (2-pentyl-furan, α-ionone) [11–14]. The main component of the essential oil of V. etrusca Erben from
Italy was methyl salicylate [15]. The variability of the essential oil of this species was also studied, methyl salicylate being the
main constituent in some populations [16].

The purpose of this study was to analyze for the first time the chemical composition of the essential oils from flowering
aerial parts of two Viola species. We isolated by steam distillation the essential oil from fresh and dried aerial parts of V. tricolor
L. and dried aerial parts of V. arvensis Murr., and we determined their chemical composition. The identified compounds and
their percentages in essential oils are presented in Table 1. The components are listed in order of their retention indices
calculated on an apolar stationary phase.

In the essential oil obtained from fresh aerial parts of V. tricolor L. we identified 35 compounds representing 97.76%
of the total oil, as follows: 8 sesquiterpenes, 17 aliphatics, 6 shikimic acid derivatives, and 4 monoterpenes. Sesquiterpenes were
the major component (59.27%), followed by aliphatics (29.81%), shikimic acid derivatives (8.05%), and monoterpenes (0.30%).
The main volatile components found were bisabolone oxide (43.25%), trans-β-farnesene (4.01%), and bisabolol oxide A and
B (7.78% and 2.28%).

In the essential oil obtained from dried aerial parts of V. tricolor L. we identified 24 compounds representing 60.53%
of the total oil, as follows: 14 aliphatics, 4 shikimic acid derivatives, 2 sesquiterpenes, and 4 monoterpenes. The main volatile
components found were hexahydrofarnesyl acetone (4.06%), methyl salicylate (1.22%), and  β-ionone (1.00%). Aliphatics were
the major components (42.21%), followed by shikimic acid derivatives (11.20%), sesquiterpenes (4.79%), and monoterpenes
(2.32%).

We  identified  26  compounds  representing  72.13%  of  the  total  essential  oil obtained from dried aerial parts of
V. arvensis, as follows: 18 aliphatics, 5 shikimic acid derivatives, 2 monoterpenes, and 1 sesquiterpene. Aliphatics were the
major components (59.94%), followed by shikimic acid derivatives (8.35%), monoterpenes (2.15%), and sesquiterpenes (1.69%).
The main volatile components found were 2-pentyl-furan (5.48%),  β-ionone (2.09%), and hexahydrofarnesyl acetone (1.69%).
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TABLE 1. The Compounds Identified and Their Percentages in Essential Oils of Viola tricolor and V. arvensis, %

Compound RIobs
V. tricolor a.p. V. arvensis

dried a.p.
Compound RIobs

V. tricolor a.p. V. arvensis
dried a.p.fresh dried fresh dried

Limonene
2-Pentyl-furan
Eucalyptol
α-Methyl-benzene ethanol
n-Nonanal
2-Methyl benzyl alcohol
Menthone
neo-Menthol
Methyl salicylate
β-Cyclocitral
Thymol
Geranyl acetone
trans-β-Farnesene
β-Ionone
β-Bisabolene
Lauric acid
Spathulenol

1032.8
1035.9
1036.6
1089.2
1105.2
1147

1171.2
1180.2
1199.6
1231.1
1290.8
1449.7
1455.4
1487.9
1508.1
1579.2
1584

0.12
-

Tr.
0.15
0.33
5.64

-
-

1.47
Tr.
Tr.
-

4.01
0.13
Tr.
-

0.76

-
0.71

-
-

1.99
-

0.43
0.38
1.22
0.51

-
0.98

-
1.00

-
0.47

-

-
5.48

-
-

2.62
-
-
-

0.22
1.22

-
0.93

-
2.09

-
0.76

-

Caryophyllene
Bisabolol oxide B
Bisabolone oxide
Bisabolol oxide A
Myristic acid
Hexahydrofarnesyl acetone
Benzyl salicylate
Farnesyl acetone C
Palmitic acid
Phytol 
Linoleic acid
n-Tricosane
n-Pentacosane
Sesquiterpenes
Monoterpenes
Shikimic acid derivatives
Aliphatics

1589.9
1660.5
1698.0
1756.1
1773.5
1858.0
1876.1
1933.6
1972.7
2119.4
2156.5
2301.5
2504.0

0.18
2.28

43.25
7.78
0.30
1.00
0.63

-
12.57
6.46
1.50
2.37
4.51

59.27
0.30
8.05

29.81

-
-
-
-

1.72
4.06

-
0.73

21.62
7.27
0.29
3.05
1.56
4.79
2.32

11.20
42.21

-
-
-
-

3.72
1.69
0.53

-
28.19
11.40
3.19
1.71
2.30
1.69
2.15
8.35

59.94

______
Tr.: trace (conc<0.1%), a.p. - aerial parts, RIobs: retention indice observed.

The results obtained showed highly significant differences in the composition of essential oils obtained from fresh and
dried aerial parts of V. tricolor and slight differences in essential oils from dried aerial parts of V. tricolor and V. arvensis. This
analysis  also  showed  significant  differences  in  yield  and  composition  of essential oils from the two new studied species
(V. tricolor, V. arvensis) and the other two already studied (V. odorata, V. etrusca). Methyl salicylate, the main component of
the essential oil of V. etrusca (96%), was also found in V. tricolor and V. arvensis, but only in small amounts (less then 2%).
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