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INTRODUCTION
The genus Nardostachys commonly known as

Jatamansi is an erect perennial rhizomatous herb of the family
Valerianaceae. It consists of two species, N. jatamansi and
N. chinensis widespread throughout the northern part of
alpine to sub alpine Himalayan region at an altitude of 3000-
5000 m. The rhizome is the source of Spikenard oil.
Traditionally, Jatamansi  is used as tonic, stimulant and
antiseptic and also used for the treatment of epilepsy, hysteria,
convolutions, heart palpitation, intestinal colic and 
antiarrhythmic activities (1) and also is the active components
of many Ayurvedic  formulations such as Tapaswiniwati,
Jestalabangadi, Chandanadi churna and Rachhogna ghrit (2)
etc. Both species are commonly available in the local markets
of Kathmandu.

Extensive work on the chemical constituents as well as
on the composition of the essential oils of Nardostachys is
reported in literature (3-9). Several studies investigated the
antioxidant, cytoprotective, hepatoprotective, nerve growth
promoting, tranquilizing, memory enhancing, fungitoxic and
antibacterial activities (10-16)

The economic potential of Jatamansi is very good as it is
the second highest exportable herbs of Nepal. In the past,

the herbs were exported in the crude state. But nowadays,
according the policy of the Nepalese government the oil is
exported after processing the herb. Therefore, it is deemed
necessary to access the quality of the oils obtained from the
Jatamansi available in the local market. In this paper we report
the comparative chemical composition and physicochemical
properties of the oil obtained from N. jatamansi and N.
chinensis. 

MATERIALS AND METHODS

Plant materials
The rhizomes of Jatamansi were purchased from two

different local vendors, one from Itumbahal, Kathmandu and
other from Chapagaon, Lalitpur. They were identified as N.
jatamansi and N. chinensis respectively by Prof. R. P.
Chaudhary, Central Department of Botany, Tribhuvan
University. The voucher specimens were deposited at the
Central Department of Botany.

Volatile oil extraction
The two species of Jatamansi (100 g each) were

hydrodistiled for 4-5 h in a Clevenger type apparatus to yield
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two oils. The oils were collected and dried over Na2SO4 and
stored at 4°C for further use.

Gas chromatography-mass spectrometry
      Analytical GC was recorded on gas chromatograph

with a flame ionization detector using a capillary 30 m DB-5
column (J and W Scientific, USA) with 0.25 mm i.d. and 0.1
mm film thickness. The temperature program was 50o C for 2
minute and increased at 10oC/minute up to 300oC for 3 minute.
The carrier  gas  was  Helium  at  a  flow  rate  1 ml/min. MS
was operated in the electron impact mode with an ionization
energy of   70eV  on  a  JEOL  AX505  mass  spectrometer 
connected  to  HP-9000  computer  system.

      The detected compounds were identified by
processing the raw GC-MS data and comparing with National
Institute of Standard and Technology, NIST, USA mass
spectral database and from retention times and mass spectra
of standard compounds. Relative amounts of detected
compounds were calculated based on GC peak areas.

Determination of physical parameters
Physical parameters were determined according to the

method of Guenther (17)
Specific gravity determination
An ignition tube of known weight (W) was filled first

with essential oil and then with water and the respective
weight W1 and W2 was determined. Then, the specific gravity
was calculated using the formula, 

Refractive  index  determination
The refractive index of  the  oil  was  measured  by using 

Abbe's refractometer.
Optical  Rotation  Determination
Different concentration of oil solutions (1.0%, 0.5%,

0.25%) were prepared in methanol and the optical rotation
was measured for the solutions of different concentrations. 
Then the  specific  rotation was  calculated  using  the 
formula,

                     
                                       
Where, á is the angle  of  rotation  of  the  plane  of plane 

polarized  Light, l is the length  of  polarimeter  tube (mm)
and c is the concentration  of  oil  solution

Determination of  chemical  parameters
Saponification value determination
Saponification value was determined by standard

procedure. Jatamansi oil (0.5 gm) was accurately weighed
and  dissolved  in  10 ml  of  ethanol  and  then  10 ml  of  2.5
N potassium  hydroxide (KOH)  solution  was  added.  This 

procedure  was performed  in  duplicate  and  blank 
experiment  was  also  performed omitting  the  oil.  The
mixture was refluxed for two hours then cooled. The  un-
reacted   KOH  was  titrated  with  standard  N/2  oxalic  acid
by adding 2-3 drops of phenolphthalein  indicator.  Then,
the saponification value  was determined  using  the 
following  equation.

Where, W is the weight of oil, V1 is the volume of N/2
oxalic acid  for blank, V2 is the volume of N/2 oxalic  acid  for 
sample 

Acid  value  determination
Acid value was determined according to the method of

Guenther (17). Oil (0.5 gm) was accurately weighted and
dissolved in 10 ml of 95%  ethanol  and  2-3  drops  of
phenolphthalein  indicator was  added.  The  free  acid  was
then titrated with standard 0.1 N aqueous sodium hydroxide
solution  by adding the alkali drop-wise at a uniform rate of
about 30 drops per minute. The content of the flask was
continuously agitated. The first appearance of the red
coloration that did not fade within 10 seconds was considered
the end point. Then, the acid value (A.V) was calculated
using the following equation, 

Iodine number determination
Iodine number was determined according to the method

of Guenther (17). Oil (0.25 gm) was dissolved in 10 ml of
chloroform. Then 25 ml of iodobromide solution was added
and allowed to stand for 30  minutes in dark. Again  30 ml of
1N potassium  iodide and 100 ml of distilled water were added
and  the liberated iodine was titrated with N/10 solution of
sodium thiosulphate with constant shaking. When iodine
color became quite pale, 1 ml of 1% starch solution was added
and the titration was continued until the blue color was
discharged. A blank test was also carried out parallel under
identical condition. The iodine number was determined using
the formula,

Where, W is the weight   of sample, V1 is the number of
ml of thiosulphate consumed by the  blank, V2 is the number
of ml of  thiosulphate consumed by the test sample.

Iodobromide solution was prepared by dissolving iodine
(13.2 gm ) in 1000 ml glacial acetic acid by gentle  heating.
The solution was cooled to 250 C and the iodine content in
20 ml was determined by titration with N/10 Sodium
thiosulphate. To the remaining of the solution a quantity of
bromine molecularly equivalent  to that of  the  iodine 
present  was  added.
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RESULTS AND DISCUSSION
The essential oils obtained by hydrodistillation of the

rhizomes of N. jatamansi and N. chinensis were slightly
viscous oil with strong spicy order. They differ slightly in
color with light green for N. jatamansi and yellowish green
for N. chinensis. The yields were 1.5% for N. jatamansi and
1.7% for N. chinensis on dry weight basis.

The GC analysis of essential oils of N. jatamansi and N.
chinensis allowed the detection of 31 and 32 components
respectively and 15 components were identified on both
species on the basis of retention time and comparing with
mass spectral database of standard compounds. They
accounted for 63.41% and 53.17% of the two essential oils of
N. jatamansi and N. chinensis respectively.

Out of 15 components, 13 in both oils were identified as
sesquiterpenes, one as aromatic compound and one as
coumarin derivative. The major sesquiterpene constituents
identified in both N. jatamansi and N. chinensis were â-
gurjunene and jatamansone with some variation in their
amount (Table 1).

Monoterpenes such as á-pinene, camphene, limonene,
1, 8-cineole and sesquiterpenes such as jatamanson,
nardostachone, á-gurjunene, â- gurjunene, aristolenone, á-
patchoulene, â- patchoulene, patchoulialcohol, nardol, â-
maaliene, eudesmane jatamols, spirojatamol (3, 4, 6,18, 19)
have been reported in N. jatamansi. Similarly, sesquiterpenes
such as aristolene, â-maaliene, isonardosione, nardostachin,

nardofuran, nardoquaianone (3, 20-22) have been reported
in N. chinensis.

However, comparison of our results with the literature
indicated that in both species, monoterpenes were not
identified, several previously unreported sesquiterpenes
were identified and the aromatic compound and the coumarin
derivative were reported for the first time. However, the main
components (which were identified) of the chemical
composition of the two locally available Jatamansi essential
oils looked very similar and somewhat different from that
reported in the literature. Therefore, it became necessary to
identify all the unidentified GC peaks by comparison with
mass spectral database which would provide the complete
picture of chemical components present in the oil.

The physicochemical properties of the oils were evaluated
using the standard procedure and the results are presented
in Table 2. The specific gravity and refractive index values
are close to each other. Both oils are levorotatory. The
saponification value and acid number is slightly greater for
N. jatamansi indicated the presence of high amount of fatty
acids and free acids where but iodine value is slightly greater
for N. chinensis indicated the presence of more unsaturated
compounds. 

In conclusion, based on the chemical profile and
physicochemical parameters the two essential oils obtained
from N. jatamansi and N. chinensis obtained from Kathmandu
valley market were found to be of comparable quality. The
minor differences might have arisen due to the difference in
climatic and topographic condition of habitat and harvesting
as well as duration and the condition of storage of the
samples (23).
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