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33.89 (C-17), 48.88 (C-18), 41.4 (C-19), 29.5 (C-20),
36.26 (C-21), 27.29 (C-22), 28.1 (C-23), 15.60 (C-24),
14.26 (C-25), 29.58 (C-26), 30.0 (C-27), 29.88 (C-28),
33.23 (C-29) and 21.4 (C-30) ppm and was found
identical with already reported compound.

triterpenoids and also help the researchers to design
newer generation of drugs based on such information
about triterpenoids.

Compound (2) was isolated as white crystals
(CHCl 3 +MeOH) of m.p. 294 o , [a] D = +25.0 o . IR
spectra exhibited peaks at 3300 cm-1 for -OH group
and at 1685 cm -1 for the carboxylic acid group,
corresponding methyl ester has the m.p. 200-201 o.
1
H spectra showed the presence of six tertiary methyl
groups that appear as singlet’s at d 0.81, 0.85 (d, 3H
J = 6 Hz), 0.93, 0.99, 1.11, 1.20 and a secondary
methyl group that appears as a doublet at 0.74 (d, 3H,
J = 7 Hz); 3.76 (s, 3H) for -COOCH3 group.

The authors thank UGC, New Delhi, India for financial
support to carry out the work.

Both the compounds showed prominent antimicrobial
activities against the tested fungal and bacterial
pathogens as evidenced from the Tables 1, 2 and 3.
Compound 1 showed better activity against all the
microorganisms than compound 2 and its activity
is comparable to that of Ampicillin against E. coli
and Enterobactor. The activity of compound 1 is
nearly comparable to that of Bavistan, when it was
tested against Colletotrichum gloeosporioides and
Colletotrichum camelliae. Finally it can be concluded
that the present study will be extremely helpful to
enrich the present knowledge about different types of
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Seasonal Variation in Essential Oil Content and
Composition of Thyme, Thymus serpyllum L. Cultivated
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Verma, et al.: Seasonal Chemical Changes in Thymus serpyllum
Thymus serpyllum L. grown in Kumaon region of Western Himalaya was investigated for essential oil content and
composition in different seasons. The oils of fresh samples were obtained by hydrodistillation. The yield of essential
oil (% v/w) during different seasons varied from 0.07 to 0.28% with the highest in summer season, at vegetative
stage. The oils were analyzed by GC and GC-MS. Major components of all the samples were thymol (19.4-60.1%),
γ-terpinene (0.3-13.8%) and p-cymene (3.5-10.4%). The results clearly indicated that season has significant effect
on quality and quantity of thyme oil.
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The genus Thymus L. (Lamiaceae) consists of about
215 species of herbaceous perennial and subshrubs.
The Mediterranean region can be described as the
centre of the genus [1] . In India, T. serpyllum is
distributed from Kashmir to Kumaon Himalaya [2].
Thymus species are well known as medicinal
plants due to their biological and pharmacological
properties[1,3]. It is commonly used as tonic, herbal
tea and flavoring agent. Thymus oils and extracts are
widely used in pharmaceutical, cosmetic and perfume
industry also for flavoring and biopreservation of
several food products [4] . Although the chemical
composition of essential oils from different
Thymus species have been reported from various
countries [5-10] . However, the report on chemical
composition of T. serpyllum from India is still very
little [11,12] . Variation in chemical composition of
essential oils may be observed due to the origin,
the environmental conditions and the developmental
stage/season of collected plant materials [13,14] .
Considering the importance as a source of phenolic
and non phenolic monoterpenoids [9,15-18] and
paucity of studies from this region prompted us to
investigate the proper harvesting stage/season for
getting better essential oil content and composition
of T. serpyllum.
The planting of T. serpyllum was done in the month
of October and plants raised following normal
agricultural practices in the experimental field of
Central Institute of Medicinal and Aromatic Plants,
Research Center, Purara, Uttarakhand. The site is
located between the coordinates 28 0 60’ to 310 29’
N, 770 49’ to 800 60’ E and at a height of 1250 m
in Kattyur valley. Climatologically, it is categorized
as sub temperate (1200-1700 m) zone. The monsoon
usually breaks in June and continues up to September.
The aerial parts of T. serpyllum were collected
during different seasons viz. spring, summer, rain,
autumn and winter and were immediately subjected
to hydrodistillation in Clevenger type apparatus for
3 h to obtain the essential oil. The oil volume was
measured directly in the extraction burette. Content
(%) was calculated as volume (ml) of essential oil
per 100 g of fresh plant material. The oils were
dried over anhydrous sodium sulphate and stored at
50 in a refrigerator (to minimize the loss of volatile
compounds) prior to analysis.
234

GC and GC-MS analysis of the essential oils was
performed under the experimental conditions reported
earlier[12]. Identification of constituents was based on
retention times, retention indices, and MS Library
searches (NIST and WILEY)[19,20].
Essential oil content was found higher in summer
season (0.28%) followed by rain (0.25%) and spring
season (0.18%), whereas it was 0.17% and 0.07%
during autumn and winter season, respectively. This
pattern of oil accumulation in T. serpyllum showed
that the dynamics of the essential oil content appears
to be metabolically regulated during vegetative and
flowering stages of crop growth. However, oil content
was lower at flowering stage compared to vegetative
stage (summer). This was due to higher internodal
length (12.8 mm) resulting lower leaf/stem ratio
(2.59) during flowering stage while vegetative stage
(summer) resulted lower internodal length (10 mm)
and higher leaf/stem ratio (3.48). On setting of seeds
during autumn the essential oil decreased further
possibly due to deterioration of oil glands. Variation in
essential oil content due to phenological stage of the
plant is also reported in Thymus caramanicus[14]. GC
and GC-MS results showed that the T. serpyllum oil is
mainly composed of oxygenated monoterpenes (51.377.2%) followed by monoterpene hydrocarbons (8.527%). The major components of the oils are thymol,
p-cymene, γ-terpinene, 1-octen-3-ol, thymol methyl
ether, carvacrol methyl ether, borneol, and p-cymen-8ol. Thymol reached the highest values during autumn
(60.1%) seasons while during the rest of the year its
concentration ranged from 19.4% to 56.4% with the
lowest in winter. However, the percentage of p-cymene
and γ-terpinene, precursor of thymol[21] was higher
in winter (10.4%) and spring (13.8%), respectively.
Further, concentrations of these two constituents during
rest of time range between 3.5-5.9% and 0.3-13.6%,
respectively. On the other hand, 1-octen-3-ol (2.56.5%), linalool (0.4-1.0%), thymol methyl ether (3.18.7%), carvacrol methyl ether (3.2-6.4%), borneol (1.811.6%) and caryophyllene oxide (0-3.6%) reached the
higher values in winter followed by autumn season.
The concentration of other components like α-pinene
(0.3-2.1%), β-myrcene (0-1.6%), α-terpinene (0-1.8%),
β-caryophyllene (0.3-1.2%), p-cymen-8-ol (0.4-2.6%)
and carvacrol (0.5-1.3%) were also found to influence
by harvesting season. Variation in the concentration of
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thymol, p-cymene, g-terpinene and other constituents
of T. vulgaris due to season of harvesting is reported
from Brazil where higher oil content and oxygenated
compounds were found in spring[22].
On the basis of these results it is concluded that
harvesting season had considerable effect of essential
oil yield and composition of T. serpyllum growing
in Kumaon region of western Himalaya. Therefore,
harvesting of T. serpyllum should be done in summer
season to achieve better essential oil yield.
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