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Essential Oil Composition of Valeriana Jatamansi Jones 
from Himalayan Regions of India
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Valeriana jatamansi Jones germplasm collected from sub‑temperate Himalayan region of Uttarakhand and 
North‑East state of Meghalaya, India was evaluated under identical conditions at National Bureau of Plant 
Genetic Resources, Bhowali, India, to study germplasm diversity based on essential oil composition. Twenty one 
compounds were identified in V. jatamansi root oil by GC and GC‑MS. The major compounds identified were 
patchouli alcohol (0.4‑63.7%), maaliol (2.9‑53.8%), seychellene (4.1‑27.4%), calarene/ß‑gurjunene (3.0‑20.8%), 
α‑santalene  (0.6‑12.0%). Other compounds present were bornyl acetate  (0.6‑1.5%), α‑guaiene  (0.7‑2.3%), 
α‑bulnesene/δ‑guaiene  (0.7‑6.3%), 7‑epi‑α‑selinene  (0.4‑1.4%), kessane  (2.1‑3.3%), spathulenol  (0.7‑3.4%), 
viridiflorol  (0.9‑7.1%), α‑patchoulene  (0.8‑6.6%), ß‑patchoulene  (0.4‑0.8%). Two superior chemotypes 
identified in V. jatamansi oil from Uttarakhand were: patchouli alcohol rich (IC573221, 63.7%) and maaliol rich 
(IC573222, 53.8%; IC589096, 51.7%), while accession from north‑east was patchouli alcohol rich chemotype 
(IC574522, 57.2%). These superior chemotypes with higher amounts of patchouli alcohol and maaliol could be 
used for promoting cultivation as well as for meeting need of pharmaceutical industries.
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The genus Valeriana  (Family‑Valerianaceae) 
comprises over  250 species, distributed throughout 
the world[1] and about 12 species are found in 
India[2]. The genus is known for its popular name 
‘Valerian’. Valeriana jatamansi Jones  (Syn. V. 
wallichii DC.) is commonly known as Indian 
Valerian, Muskbala, Sugandhbala  (Hindi) and 
Tagar  (Sanskrit). Indian valerian is a wild herb 
distributed in subtropical and temperate Himalaya up 
to an altitude of 3000 meters and between 1500 to 
1800 meters in Khasi and Jaintia hills. It has been 
used an ingredient of herbal medicines in Indian 
systems of medicine and is used as a substitute of 
European Valeriana officinalis in India. It is an erect 
pubescent herb, having horizontal, thick rootstock/
rhizomes, with thick descending fibrous roots. The 
root of the plant yields 0.3‑2.1%  (v/w) essential oil 
that gives a musky, woody, sweet and balsamic odor. 
V.  jatamansi has been used since long in Ayurvedic 
and Unani systems of medicine. In traditional 

medicines, the roots of the plant are used for ulcers, 
convulsions, jaundice, cardiac debility, dry cough, 
asthma, seminal weakness, skin diseases, leprosy, 
general debility and for sleep enhancement[3,4], while 
its oil finds use in perfumery and in insect repellent 
formulations. Essential oil and extract of the species 
is used in flavour, pharmaceutical and fragrance 
Industries and about 30 products are commercially 
available [2]. The species is reported to be used 
in several Ayurvedic preparations and is used as 
carminative. The valerian roots are prescribed for 
hysteria, hypochondriasis, nervous unrest [5]. The 
pharmacological activity of valerian is believed 
to be due to two major groups of constituents‑the 
valepotriates and sesquiterpenoids. According to the 
European Pharmacopoeia, the crude drug Valerianae 
radix must contain not less than 0.5%  (v/w) of 
essential oil. The crude drugs from the roots/
rhizomes and Valerian derived phytomedicines are 
used as mild sedatives in pharmaceutical industry. 
The root/rhizome parts are highly aromatic and as 
a result Valerian oil in great demand. Some studies 
in the past have reported variation in essential oil 
composition of valerians[6‑13]. V.  jatamansi root oil 
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has reported major terpenoids like sesquiterpene 
hydrocarbons  (ar‑curcumene, ß‑farnesene, α‑and 
ß‑patchoulenes and sesquifenchene), valeranone, 
cryptomeridiol, maaliol, xanthorrhizzol, patchouli 
alcohol, and others. Survey and collection of 
V.  jatamansi from the northwestern Himalayan 
region showed morphologically similar but 
chemically distinct two chemotypes rich in maaliol 
and patchouli alcohol[11]. Chemical evaluation of 
valeriana populations from Himachal Pradesh showed 
presence of three different groups based on chemical 
composition of essential oil[12]. However, there is 
no detailed information available on V.  jatamansi 
oil composition from North‑East, India except one 
by[13] to the best of our knowledge. Considering the 
use of V.  jatamansi in various neurodegenerative 
diseases and in view of growing demand for its raw 
material in the industries, the present study was done 
to assess the variation in chemical composition of 
essential oil of V.  jatamansi germplasm, collected 
from different geographical locations of Uttarakhand 
and Meghalaya in North‑East, India.

V.  jatamansi accessions were collected from 
five districts of Uttarakhand viz; Uttarkashi (1), 
Bageshwar  (2), Nainital  (1), Almora  (1) and 
Deharadun  (1) situated at different geographical 
locations and one accession was collected from 
Shillong district of Meghalaya during the years 
2008‑2010  (Table  1). The botanical identification 
of specimen was done at National Bureau of Plant 
Genetic Resources Regional Station, Bhowali, 
Uttarakhand. These germplasm collections were grown 
for evaluation at identical sub‑temperate conditions of 
NBPGR Regional Station, Bhowali  (1600  m altitude, 
79˚30’ N latitude and 29˚20’ E longitude) during 
the years 2011 and 2012. The roots of V.  jatamansi 
accessions were harvested in the month of April‑May 
and then air‑dried in the shade at room temperature. 
The essential oil was extracted by hydro distillation 
using a Clevenger‑type apparatus. The essential oil 
obtained was dried over anhydrous sodium sulphate 
and stored in a glass vial in the dark at 4° till further 
chemical analysis. The gas chromatography  (GC) 
analyses of the volatile constituents in oil samples 
was performed using Agilent GC model 7890 A, 
equipped with flame ionization detector  (FID) and 
a HP‑5MS capillary column; 5% diphenyl 95% 
dimethyl polydimethylsiloxane  (30 m length×0.32 mm 
internal diameter×0.25 µm film thickness). Helium 
was used as carrier gas at the flow rate of 1  ml/min. 

The column oven temperature was programmed from 
60 to 240° with an increase in rate of 4˚/min with an 
initial hold time of 10  min at 60˚, followed by final 
hold time of 10  min at 240°. Detector temperature 
was maintained at 250°. The oil sample  (0.2 µl) 
was injected in split ratio  (1:40) at 220°. The gas 
chromatography‑mass spectrometry  (GC‑MS) analyses 
were performed on Agilent 6890 gas chromatograph 
interfaced a MSD detector 5975C and a HP‑5MS 
fused silica capillary column as mentioned above. The 
operating conditions were as follows: Injection and 
detector temperatures, 220° and 280°, respectively; 
Oven temperatures programme: 10  min initial hold 
at 60°, subsequently raised to 240° at 4°/min with 
a final hold time of 10  min at 240˚. Other MS 
operating parameters were: Interface temperature 
250°; electron impact ionization at 70 eV with 
scan mass range of 40‑400  m/z at a sampling rate 
of 1.0 scan/s. The identity of each compound was 
assigned by comparison of their retention index  (RI), 
relative to a standard mixture of n‑alkanes, as well as 
by comparison of their spectra with those available 
from MS libraries  (NIST/Wiley/Adams) and with the 
literature values[14]. Relative amounts of individual 
components were calculated based on GC peak 
area  (FID response) without using any correction 
factor.

Present study revealed that V.  jatamansi germplasm 
from different geographical regions contain 
essential oil content from 0.6 to 2.0%  (v/w) 
in roots on dry weight basis  (Table  1). The 
moisture content present in fresh roots  (0.5 to 
1.2%) was taken into consideration while 
determining oil content on dry weight basis. 
Twenty one compounds were identified in the 
oil by GC and GC‑MS which represented 91.8 
to 98.9% of the total oil  (Table  2). Essential oil 
composition was predominated by oxygenated 

TABLE 1: VALERIANA JATAMANSI  FROM 
UTTARAKHAND AND MEGHALAYA
Accessions Collection site Essential oil 

content* (%)Village district state
IC 582516 Ginoti Uttarkashi Uttarakhand 1.67
IC 573221 Kanda Bageshwar Uttarakhand 1.71
IC 573222 Kanda Bageshwar Uttarakhand 2.00
IC 573210 Niglat Nainital Uttarakhand 1.06
IC 573212 Dunagiri Almora Uttarakhand 1.20
IC 589096 Mussorrie Deharadun Uttarakhand 0.89
IC 574522 Shillong Shillong Meghalaya 0.64
*Essential oil (v/w) extracted from roots of the plant and expressed on dry 
weight basis
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sesquiterpenes  (33.2‑84.7%), followed by 
sesquiterpene hydrocarbons  (13.5‑61.6%), whereas 
monoterpene hydrocarbons and oxygenated 
monoterpenes were less than 2.0% in all the 
seven accessions. The major compounds identified 
were patchouli alcohol  (0.4‑63.7%), maaliol 
(2.9‑53.8%), seychellene  (4.1‑27.4%), calarene/
ß‑gurjunene (3.0‑20.8%), α‑santalene  (0.6‑12.0%). 
Other compounds were bornyl acetate (0.6‑1.5%), 
α‑guaiene  (0.7‑2.3%), α‑bulnesene/δ‑guaiene 
(0.7‑6.3%), 7‑epi‑α‑selinene (0.4‑1.4%), 
kessane (2.1‑3.3%), spathulenol (0.7‑3.4%), 
viridiflorol  (0.9‑7.1%), α‑patchoulene 
(0.8‑6.6%), ß‑patchoulene  (0.4‑0.8%). The GC 
and GC‑MS comparison of oils from different 
natural habitats of V.  jatamansi  showed two 
distinct chemotypes  (fig.  1). Chemotype‑I was 
characterized by prevalence of patchouli alcohol 
and three accessions identified in this group were: 
IC573221  (63.7%, Bageshwar); IC574522  (57.2%, 
Shillong) and IC573210  (43.1%, Nainital). 

Patchouli alcohol is known for its wide use in 
perfumery. The second chemotype was characterized 
by the prevalence of maaliol and three accessions 
identified in this group were IC573222  (53.8%, 
Bageshwar), IC589096  (51.7%, Tehri) and 
IC582516  (42.1%, Uttarkashi). Compounds such 
as kessane were present in patchouli alcohol rich 
chemotype only while ß‑gurjunene, α‑santalene 
was present in higher amounts in maaliol rich 
chemotypes. Maaliol rich collections also showed 
low amounts of patchouli alcohol  (<3%). Collection 
from Almora showed different relative distribution 
of compounds, like seychellene, maaliol, patchouli 
alcohol and α‑santalene. Compounds like 
xanthorrhizol, 8‑acetoxy patchouli alcohol, 3‑methyl 
valeric acid, carvacrol methyl ether, pogostol, 
juniper camphor, azulene were not detected in 
oil from all these collections of V.  jatamansi as 
compared to earlier report[9,15]. Medicinal plants 
are known to exhibit considerable diversity of 
chemical constituents and their quantities define the 

TABLE 2: ESSENTIAL OIL COMPOSITION OF VALERIANA JATAMANSI JONES ACCESSIONS FROM UTTARAKHAND 
AND MEGHALAYA

Collection sites
Compounds RI Bageshwar (2) Uttarkashi C Nainital D Dehradun E Almora F Shillong G Range (%)

A B
Thymol methyl ether 1232 ‑ ‑ 0.3 ‑ ‑ 0.5 ‑ 0.3‑0.5
Bornyl acetate 1277 0.7 0.6 1.2 0.7 0.8 1.5 ‑ 0.6‑1.5
b‑Patchoulene 1377 ‑ 0.8 0.4 0.8 0.4 0.6 0.7 0.4‑0.8
b‑Elemene 1392 0.1 ‑ ‑ 0.4 0.5 0.1‑0.5
b‑Longipinene 1398 0.7 1.8 ‑ ‑ ‑ 1.2 ‑ 0.7‑1.8
a‑Santalene 1414 0.6 4.5 8.7 1.5 6.0 12.0 1.0 0.6‑12.0
Calarene/b‑Gurjunene 1433 ‑ 14.2 20.8 3.0 13.2 13.6 ‑ 3.0‑20.8
a‑Guaiene 1442 1.0 ‑ ‑ 2.3 ‑ 0.7 ‑ 0.7‑2.3
Seychellene 1448 4.1 9.8 17.6 8.0 13.7 27.4 10.8 4.1‑27.4
a‑Humulene 1453 ‑ ‑ 0.5 1.1 ‑ ‑ ‑ 0.5‑1.1
a‑Patchoulene 1454 2.7 0.8 2.6 5.7 1.5 2.4 6.6 0.8‑6.6
g‑Gurjunene 1473 0.8 0.8 0.7 1.5 ‑ 0.5 ‑ 0.5‑1.5
ar‑Curcumene 1510 ‑ ‑ 0.2 ‑ ‑ 0.4 ‑ 0.2‑0.4
a‑Bulnesene/d‑Guaiene 1516 2.6 ‑ 0.7 6.3 0.7 1.7 5.2 0.7‑6.3
7‑epi‑a‑Selinene 1518 0.9 ‑ 0.4 1.4 1.0 0.6 ‑ 0.4‑1.4
Kessane 1528 3.3 ‑ ‑ 2.1 ‑ ‑ ‑ 2.1‑3.3
Maaliol 1566 13.3 53.8 42.1 5.8 51.7 15.5 2.9 2.9‑53.8
Spathulenol 1576 3.4 1.7 1.2 2.1 1.9 0.7 1.1 0.7‑3.4
Viridiflorol 1594 1.1 0.9 ‑ 7.1 3.9 3.2 6.0 0.9‑7.1
Aromadendrene 1639 ‑ 2.8 1.0 4.4 ‑ 1.6 ‑ 1.0‑4.4
Patchouli alcohol 1665 63.7 0.7 0.4 43.1 2.7 12.2 57.2 0.4‑63.7
Class composition

Oxygenated monoterpenes 0.7 0.6 1.5 0.7 0.8 2.0 ‑ 0.6‑2.0
Sesquiterpene hydrocarbons 13.5 32.7 52.5 31.6 36.5 61.6 24.7 13.5‑61.6
Oxygenated sesquiterpenes 84.7 59.8 44.6 64.5 60.3 33.2 67.1 33.2‑84.7
Total identified (%) 98.9 93.1 98.6 96.9 97.6 96.8 91.8 91.8‑98.9

RI is retention indices on HP‑5 MS capillary column. Percentage of components (average of three replicates), A‑ IC573221, B‑ IC573222, C‑ IC582516, D‑IC573210, 
E‑IC 589096, F‑ IC573212 and G‑ IC574522
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chemotypes within the species. They have shown 
chemotypic diversity over localities and altitude 
despite inherent properties of the species.

The results of present study showed presence of 
superior chemotypes in our V.  jatamansi germplasm 
with much higher percentage of patchouli alcohol 
and maaliol as compared to the earlier reports of two 
chemotypes from the North Western Himalaya[10,11,16]. 
Germplasm collection from Shillong was found to be 
patchouli alcohol rich chemotype  (>57.2%) in contrast 
to earlier report of presence of maaliol  (26.1%), 
patchouli alcohol  (9.3%) and α‑gurjunene  (8.7%) 
in V.  jatamansi collected from the Khasi hills of 
north‑east India[13]. Chemotypes having patchouli 
alcohol  >50% may be utilized commercially in 
perfumery. These two major compounds namely 
maaliol and patchouli alcohol can act as marker 
constituents and could be utilized as an important tool 
in oil authentications.

Thus present study has provided information on 
variation in chemical composition of V.  jatamansi 
collections from Himalayan regions of India and 
availability of chemotypes in the germplasm. The 
quantitative composition and the relative proportions 
of the oil components are found to be widely 
influenced by the environmental factors and growing 
conditions. These may largely be responsible for 
the observed compositional variations between the 
studied oil samples and previous results published 
elsewhere. Considering the use of V.  jatamansi in 
various neurological diseases and in view of growing 
demand for its raw material in the industries, these 
superior chemotypes with greater amounts of 
patchouli alcohol and maaliol could be used for 
commercial benefits and mass scale plantation of the 
species may be adopted for getting these compounds. 
Besides, the wide variation in chemical composition 
would suggest that the variation can be reduced by 
collecting the samples from the planted sources. 

Fig.1: Ion-current chromatograms of the essential oils of Valeriana jatamansi.
Total ion-current chromatograms of the essential oils of Valeriana jatamansi; (a) patchouli alcohol-rich chemotypes and (b) maaliol-rich 
chemotypes.

a

b
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These findings would cater to the need of promoting 
cultivation for meeting need of pharmaceutical 
industries and also reducing pressure from wild 
populations.
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Inhibitory Effect of Curcumin on the Contractility of 
Isolated Caprine Detrusor Muscle
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Manvizhi, et al.: Effect of Curcumin on Detrusor Muscle

Curcumin is a naturally occurring compound which has been used in traditional medicine in India for a long 
time. This study investigated the ability of curcumin to inhibit the contractility of isolated caprine (goat) detrusor 
muscle. The ability of three concentrations of curcumin (30, 100 and 300 µM) to inhibit the 100 µM acetylcholine-
induced contractility of the isolated caprine urinary bladder detrusor muscle was investigated. The effect of raising 
the concentration of acetylcholine from 100, 200 and 400 µM to overcome the curcumin-induced inhibition of 
detrusor contractility and the effects of the reversal agents tetraethylammonium, a potassium channel blocker (100 
µM), glibenclamide, an ATP-sensitive potassium channel blocker (10 µM), and propranolol, a beta adrenergic 
receptor blocker (1 µM), on the inhibitory effect of detrusor contractility was also studied. Curcumin caused a 
concentration-dependent inhibition of acetylcholine-induced contractility of the isolated detrusor muscle which was 
statistically significant at all three concentrations of curcumin used. This inhibition was partially overcome by raising 
the concentration of ACh to 200 and 400 µM. The inhibition was overcome by the concurrent administration of 
tetraethylammonium. Glibenclamide reversed the inhibitory effect of 100 µM curcumin, but not that of 300 µM 
curcumin. Propranolol reversed the inhibitory effect of 100 µM curcumin but not that of 300 µM curcumin. These 
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