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ABSTRACT

The hydro-distilled volatile oil of Nardostachys jatamansi rhizomes was
analyzed using GC and GC-MS. The volatile oil was consists of large
number of sesquiterpenes (76.65 %) and aliphatic components (16.29 %)
while monoterpenes (5.11 %) and diterpenes (1.48 %) were present inless
amounts. Prominent sesquiterpenesweret-cadinol (22.67 %), a-eudesmol

KEYWORDS

Nardostachys jatamansi;
Voldtileoil;
GC-MS,
Sesquiterpenes;
Jatamansone.

(3.00 %), 5-neo-cedranol (2.51 %), muurolol (1.37 %) and jatamansone or
valeranone (36.71 %). Among fourteen aliphatic components, there were
six diphatic hydrocarbons (1.47 %), three were aiphatic alcohols (0.47 %),
one aliphatic aldehyde (0.04 %) and two each aliphatic esters (12.74 %),
and aliphatic acids (1.57 %). Hexadecanoic ethyl ester and tetradecanoic
acid (1.51 %) were the predominent among aliphatic components.
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INTRODUCTION

Nardostachysjatamansi (D.Don) DC. (Family-
Valerianaceae), acritically endangered rhizome-bear-
ing medicinal plant, isrestricted to specialized habi-
tatsin high dtitudes of the Himalaya from Pakistan,
India (Jammu and Kashmir, Himachal Pradesh,
Uttarakhand, Sikkim) to Nepal, Tibet and Chinabe-
tween 3300 to 5000 m adl?. Dueto overexploitation
of rhizomesfor medicinal and aromatic uses, habitat
degradation and other biotic interferences, the spe-
cies has been declared critically endangered and sur-
viva of theherbsisat risk*3.

Traditiondly, jatamansi isused astonic, stimulant
and antiseptic and also used for the treatment of epi-
lepsy, hysteria, convol utions, heart pd pitetion, intestina
colicand antiarrhythmic activities¥. Theplant hasarich

history of medicina useand hasbeen va ued for centu-
riesin Ayurvedic (Indian) and Unani (ancient Greco-
Arab) systemsof medicine. InAyurveda, rootsand rhi-
zomesof N. jatamans are used to treat hysteria, epi-
lepsy, and convulsions®. Thedecoction of thedrugis
adsousadinneurologica disorders, insomniaand disor-
dersof cardiovascular system®7. In Unani System of
Medicine, it is aso known as Sambul-ut-teeb and
widdy usedin many formulationsfor thetreatment of
variousdiseases e.g. Safoof-e-Muhazzl for obesity'®.

There are two species, N. jatamansi and N.
chinensiswidespread throughout the northern part of
apineto sub dpine Himaayan region. Rhizomeisthe
source of Spikenard 0il™. The principa constituents of
N. jatamans are essential oil (0.5-2%), rich in ses-
quiterpenes and coumaring*tl, Jatamansone or
valeranoneisthe principal sesquiterpene®tl, Other
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sesquiterpenes include nardostachone,
dihydrojatamansin, jatamansinol, jatamansic acid*?,
Variousextractsand volatileoil of N. jatamans was
reported to exhibit antidepressant!*¥, antioxidant(*4,
GABA enhancing!*®, cardio-protective and
hypolipidemic®, hepatoprotective*”, anticonvul-
santt*¥, antiarthritic*¥, antipyretic??, antistress?!, an-
timicrobid, antifungd, insecticidd?%, gastrointestina
tract disorders!?4, antiparkinson’s!?®,
neuroprotective?, tranquillizing activities?. Theaim
of thispaper istoidentify thechemica composition of
theessential oil of Nardostachysjatamans rhizomes
by GLC and GC-MSanalysis.

MATERIALAND METHODS

Collection of plant material and authentication

The rhizomes of Nardostachys jatamansi were
purchased from Sams Dawakhana, Bdlimaran, Delhi,
aregistered shop of Unani Medicineand authenticated
by Dr. H. B. Singh, Scientist F and Head, Raw Mate-
rialsHerbarium and Museum, Nationd Institute of Sci-
ence Communication and Information Resources
(NISCAIR), New Delhi. Voucher specimen of drug
was deposited in the Raw Materials Herbarium and
Museum, Nationd Ingtitute of Science Communication
and Information Resources (NISCAIR), New Delhi,
withreferencenumber Ref. NISCAIR/RHM D/consult/
-2010-11/1705/05.

| solation of volatileoil

Thedrug (200 gm) washydro-distilled for six hours
with Clevenger apparatus. Theyield of volatileoil ob-
tanedwas0.7 % v/w. Thelight green coloured vol atile
oil was collected in the graduated tube. The collected
volatileoil wasdried over anhydrous sodium sulphate
and stored at 4 °C in the dark.

GCanalysis

Thegaschromatographic anaysisof thevolatileail
was carried out on Shimadzu 2010 Gas Chromato-
graph (Japan) equi pped with aflameionization detec-
tor (FID) and AB-Innowax 7031428 WCOT fused
capillary column (60 m x 0.25 mm x 0.25 pm). The
injector and detector (FID) temperatureswere main-
tain at 250 and 270 °C, respectively. The carrier gas
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used washitrogen at aflow rate of 1.21 mL/minwith
column pressure of 155.1 kPa. The sample (0.2 ul)
wasinjected into the columnwith asplit ratio of 80:1.

Component separation wasachieved followinga
linear temperature programmed from 60-230°C at a
rate of 3°C/min and then held at 230 °C for 9 min, with
atotal runtime of 55.14 min. Percentage of the con-
dituentswerecalculated by eectronicintegrationof FID
peak areas.

GC-MSanalysis

Theandyssof thevolatile congtituentswererun on
aShimadzu QP-2010 GC-M S system equi pped with
AB-Innowax 7031428 WCOT column (60m x 0.25
mm X 0.25 um) directly coupled to the MS. The carrier
gaswas heliumwith aflow rateof 1.21 mL/min. oven
temperature was programmed as 50 °C for 1 min and
subsequently held isotherma for 2 min. injector port:
250°C, detector: 280 °C, split ratio 1:50, volume in-
jected: 1 puL of the oil. The recording was performed at
70eV, scantime 1.5 s; massrange 40-750 amu. Soft-
ware adopted to handle mass spectraand chromato-
graphwasaChem station (Figure 2).

| dentification

Theindividua pesks/condituentswereidentified by
gas chromatography by comparison of their retention
indices(R.l.) either with those of authentic compounds
availableinauthor’s laboratory or with those of litera-
turein close agreement to R.1.12%34, Further identifica
tion was made by comparison of fragmentation pattern
of mass spectra obtained by GC-MS analysis with
those stored in the spectrometer database of NBS 54
K.L, WILEY8 libraries and published literature®*
24 Retention indicesof thecomponentsweredetermined
relativeto theretention times of aseriesof n-akanes
relativeto C,-C,, on HPS and HP-20M columns.

RESULTSAND DISCUSSIONS

Thevolatileoil of Nardostachysjatamansi con-
sistsof large number of sesquiterpenes(76.65 %) and
aliphatic components (16.29 %) while monoterpenes
(5.11 %) and diterpenes(1.48 %) werepresent in fewer
amountsasgiveninthe previousreports (TABLE 1,
Figure 1)*12,
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TABLE 1: Volatileoil constituentsof Sambul-ut-Teeb (Nardostachysjatamansi DC.)

S.No. Components Percent(%) Kovatsindex S.No. Components Percent(%) Kovatsindex
1 o-Pinene 0.07 933 31 Eugenyl valerate 4.72 1718
2 p-Patchoulene 0.10 1378 32 Methyl heptadecane 0.11 1734
3 p-Gurjunene 0.68 1413 33 n-Pentadecanal 0.28 1776
4  y-Elemene 0.31 1433 34 Tetradecanoic acid 151 1777
5 a-Humulene 0.20 1436 35 n-Octadecane 0.06 1795
6 Aromadendrene 0.14 1445 36 (2Z,6E)-Farnesyl acetate 1.76 1824
7  Alloaromadendrene 0.38 1465 37 Vomifoliol 1.10 1837
8 a-Sdinene 0.16 1473 38 7-Hexadecenoic ethyl ester 1.49 1842
9 oa-Panasinsen 0.56 1518 39 3-Methyl octadecane 0.51 1873

10 Nerolidol 0.08 1561 40 n-Nonadecane 0.05 1896
11 Ledol 0.59 1565 41 Hexadecanoic acid 0.06 1923
12 Spathulenadl 0.42 1575 42 9-Hexadecenoic ethyl ester 11.25 1966
13 1-Caryophyllene oxide 0.13 1581 43 Menonyl oxide 0.04 1998
14 Globulol 0.09 1585 44 n-Eicosane 0.63 2001
15 Himachelene oxide 0.02 1610 45  Octadecanol 0.06 2080
16 Cubenal 0.20 1614 46 n-Heneicosane 0.11 2102
17 p-Eudesmol 0.17 1630 47 Manool 0.37 2105
18 t-Cadinal 22.67 1641 48 Unknown 0.35 -
19 a- Eudesmoal 3.00 1649 49 Phytol 1.07 2011
20 Muurolol 137 1655 50 Unknown 0.34 -
21 Bulnesal 0.46 1664 51 Unknown 0.21 -
22 Jatamansone orValeranone 36.71 1667 52 Unknown 0.07 -
23 Epi-(E)-caryophyll-9-en-14-ol 0.83 1673 53 Unknown 0.07 -
24 n-Tetradecanol 0.13 1679 54 Unknown 0.09 -
25 @-Bisabolol 0.03 1685 55 Unknown 0.21 -
26 Eudesma-3,5-dien-1-ol 0.46 1691 56 Unknown 0.04 -
27 5-neo-Cedranol 251 1699 57 Unknown 0.04 -
28 cis-Farnesal 0.50 1705 58 Unknown 0.05 -
29 Hexadecana 0.04 1712 59 Unknown 0.11 -
30 (2Z,6E)-Farnesol 0.20 1715

Among three monoterpenes, two were monoter-
pene hydrocarbons (0.38 %), a-pinene and y-elemene
and one monoterpene ester, eugenyl valerate (4.72
%). Among twenty eight sesquiterpenes (76.65 %),
seven were sesquiterpene hydrocarbons (2.22 %),
Sixteen were sesquiterpene alcohols (34.31 %), one
sesquiterpene ketone (36.71 %), two oxides (0.15
%) and one each sesquiterpene ester (1.76 %) and
sesguiterpene a dehyde (0.50 %). The sesquiterpene
hydrocarbons were consists of a-panasinsen (0.56
%), alloaromadendrene (0.38 %), aromadendrene
(0.14 %), a-selinene (0.16 %), -gurjunene (0.68 %),
a-humulene (0.20 %) and patchaulene (0.10 %).
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Among sixteen sesquiterpene a cohols, thereweret-
cadinol (22.67 %), a-eudesmol (3.00 %), 5-neo-
cedranol (2.51 %), muurolol (1.37 %), vomifoliol (1.10
%), epi-(E)-caryophyllene-9-ene-14-ol (0.83 %),
ledol (0.59 %), spethulenol (0.42 %), cubenol (0.2
%), f-eudesmol (0.17 %) and the other sesquiter-
pene alcohol were found in very less amount e.g.
nerolidol (0.08 %), globulol (0.09 %), a-bisabolol
(0.03%) and (2Z,6E)-farnesol (0.2 %). Jatamansone
or valeranone (36.71 %) was the predominant ses-
quiterpeneketoneof thevolatileoil®. Sesquiterpene
oxideswere present in less amount, caryophyllene
oxide (0.13 %) and himachaeneoxide (0.02 %). The
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only one sesquiterpene ester and sesquiterpene alde-
hydewas (2Z,6E)-farnesyl acetate (1.76 %) and cis-
farnesa (0.50 %), respectively.

Among fourteen aiphatic components (16.29 %),
thereweresix diphatic hydrocarbons (1.47 %), three
diphaticdcohols(0.47 %), onediphetic d dehyde (0.04
%) and two each aliphatic esters (12.74 %), and ali-
phatic acids (1.57 %). 9-Hexadecanoic ethyl ester
(11.25 %) and tetradecanoic acid (1.51 %) were the
predominant among aliphatic components. The other
aliphatic components were in fewer amounts e.g.
hexadecanol (0.04 %), methyl heptadecane (0.11 %),
n-pentadecanol (0.28 %), n-octadecane (0.06 %), 3-
methyl octadecane (0.51 %), n-nonadecane (0.05 %),
n-eicosane (0.63 %), octadecanol (0.06 %) and n-
heneicosane (0.11 %). There were three diterpenes
consi sting of menoyl oxide (0.04 %), manool (0.37 %)
and phytol (1.07 %). There wereten unknown (1.23
%) foundinvolatileail.

Essentid oil of itsformulation *“Safoof-e-Muhazz ™
reported to contain many constituents e.g. eudes-
4(14),11-diene (28.61 %), viridiflorol laurate (16.40
%), bisabolene (9.73 %), globulol (9.13 %), thymol
(6.14 %), t-cadinol (4.15 %), trans-cadine-1,4-diene
(2.08%), 2E, 6E-farnesol (1.41), limonene (1.39 %),
o-cadinene (1.37 %) and -gurjunene (1.28), which
can be compared®!.

Essential oil of N.jatamans from Kathmandu
(Nepal) contains mainly S-patchoul ene, S-gurjunene
(29.10%), o-cadinene (0.98 %), y-cadinene (0.81 %),
cadinol (0.44 %), jatamansone (9.71 %), aristolenone
(6.48 %)%, Essential oil from Lahore (Pakistan) re-
ported to contain mainly ledeneoxide|[11] (13.021%),
patchouli alcohol (9.582%), spathulenol (2.672%),
globulol (1.876%), 4-[3,3-dimethyl-but-1-ynyl]-4-hy-
droxy-2,6,6-trimethyl cyclohex-2-enone (1.849%),
magastigma-4,6[E], 8[Z]-triene (1.015%), aristolene
(0.997%) and S -vatirenene (0.932%)1.

Variation inthe composition of essential oilsde-
pendsonther geography, timeof collection, stages of
plant growth and seasonal and environmental factors.
Variaionsinthetraded herba composition occurson
account of geo-climatic conditionsof their growth, ma-
turity at thetimeof collection, speciesvariation at times,
substitutability on the basis of perceived efficacy and
dubioustrade practices®".

—=> [y|| Paper
REFERENCES

[1] S.Airi, R.S.Rawal, U.Dhar, A.N.Purohit; Curr.Sci.,
79(10), 1467-1471 (2000).

[2] R.S.Chauhan, M.C.Nautiyal, A.Kumar; J.Plant
Breed.Crop.Sci., 3(9), 190-194 (2011).

[3] V.K.Purohit, R.S.Chauhan, H.C.Andola, PPrasad,
M.C.Nautiyal, A.R.Nautiyal; Curr.Sci., 103(3), 251-
252 (2012).

[4] Anonymous; Thewealth of india, raw material, na-
tional institute of science communication and infor-
mation resources, publication and information di-
rectorate, CSIR, New Delhi, 7, 3-4 (1985).

[5] A.S.Rasheed, S.Venkataraman, K.N.Jayaveera,
A.M.Fazil, K.J.Yasodhg; Int.J.Gen.Med., 3, 127-
136 (2010).

[6] A.Bagchi, Y.Oshima, H.Hikino; Planta Med., 57,
96-97 (1991).

[7] M.R.Uniyal, R.K.Issar; J.Res.Indian Med., 4(1),
83-96 (1969).

[8] Anonymous; National formulary of unani medicine,
government of india, ministry of health & family
welfare (Department of AYUSH), New Delhi, 1,
239 (1981).

[9] M.PPaudyal, M.Rgjbhandari, PBasnet, S.Yahara,
M.B.Gewali; Scientific World, 10(10), 13-16
(2012).

[10] G.Rucker, J.S.A.Tautges, H.Wenzl, E.Graf;
Arzneimittel-forschung, 28, 7-13 (1978).

[11] H.Hoerster, GRuecker, J.Tautges; Phytochem., 1,
1070-1071 (1977).

[12] GRucker, S.K.Paknikar, R.Mayer, E.Breitmaier,
GWill, L.Wiehl; Phytochem., 33, 141-143 (1993).

[13] V.Prabhu, K.S.Karanth, A.Rao; Planta Med., 60,
114-117 (1994).

[14] Y.B.Tripathi, E.Tripathi, A.Upadhyay; Indian
J.Exp.Biol., 34, 1150-1151 (1996).

[15] V.M .Prabhu, K.S.Karanth, A.Rao, PM.Vidya,
K.Sudhakar; Planta Med.; 60, 114-117 (1994).

[16] A.S.Phadke; Nat.Prod.Rad., 6(1), 81-89 (2007).

[17] S.Ali, K.A.Ansari, M.A.Jafry, G.Kabeer;
J.Ethnopharmacaol., 71, 359-363 (2000).

[18] V.S.Rao, A.Rao, K.S.Karanth; J.Ethnopharmacoal.,
102, 351-356 (2005).

[19] E.Wilson, GV.Raamanickam, N.Vyas, A.Agarwal,
GPDubey; Indian J.Trad.Know., 6(4), 678-686
(2007).

[20] D.R.Chhetri; Indian J.Trad.Know., 3(3), 271-275
(2004).

———————, Natural Products

Au Tudian Journal



106

Volatile constituents of Nardostachys jatamansi DC.

NPAIJ, 9(3) 2013

Full Paper e

[21] N.Lyle,D.Bhattacharyya, T.K.Sur, SMunsi, S.Paul,
S.Chatterjee, A.Gomes; Indian J.Biochem.Bio-
physics, 46, 93-98 (2009).

[22] GSingh, S.Mauya; Nat.Prod.Rad., 4(3), 179-192
(2005).

[23] R.K.Verma, L.Chaurasia, S.Katiyar; Nat.Prod.
Res., 7(4), 374-387 (2008).

[24] R.Chanda, J.PMohanty, N.R.Bhuyan, PK.Kar,
L.K.Nath; Indian J.Trad.Know., 6(4), 606-610
(2007).

[25] M.Ahmad, S.Yousuf, B.Khan, M.N.Hoda,
M.A.Ahmad, T.Ishrat, A.K.Agarwal, F.Islam;
Pharmacol.Biochem.Behav., 83, 150-160 (2006).

[26] S.Salim, M.Ahmad, K.S.Zafar, A.S.Ahmad,
F.Islam; Pharmacol.Biochem.Behav., 74, 481-486
(2003).

[27] A.P.Singh; Ethnobotanical Leaflets, 9, 15-23
(2005).

[28] R.PAdams; Identification of essential oil compo-
nents by gas chromatography/mass spectroscopy,
Allured publishing corporation, Carol Stream, IL,
(2001).

[29] W.Jennings, T.Shibamoto; Qualitative analysis of
flavor and fragrance volatiles by glass capillary gas
chromatography, Academic Press, New York, USA,
(1980).

[30] M.Ali; Techniquesin terpenoid identification, Birla
Publication, Delhi, 4-51 (2001).

[31] R.PAdams; Identication of essential oil by ion-trop
mass spectrometry, Academic Press, New York,
USA, (1989).

[32] FW.McLaerty; Registry of mass spectral data,
5"(Edition), Wiley, New York, USA, (1989).

[33] A.A.Swinger, R.M.Silverstein; Monoterpenes.
Aldrich Chemical Co., Milwaukee, WI, (1981).

[34] N.N.Devies; J.Chromatography, 503, 1-24 (1990).

[35] K.J.Naquvi, S.H.Ansari, M.Ali, A.K.Najmi,
M.R.Haque; J.Pharm.Res., 5(1), 12-15 (2012).

[36] Z.Parveen, S.Siddique, M.Shafique, S.J.Khan,
R.Khanum; Pharmacologyonline, 3, 329-337
(2011).

[37] O.P.Kulkarni, S.Mukherjee, N.M.Pawar,
V.B.Awad, S.N.Jagtap, V.M .Kabhor, M.M.Desh-
pande, PK.Pawar; JHerb.Med. Toxicol., 4(2),
229-235 (2010).

Natural Products
b Dndian ﬂo«/md

e



