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ABSTRACT

Essential il from anew chemotype of C.aromatica Salisb. collected from
the high dtituderegion of Northern Indiawas analysed by GC FID and GC-
MSon polar and non polar columns. On polar column, thirty-five constitu-
ents were identified in the essential oil of rhizomes representing 92.94%
identification and thirty-nine constituents were identified in the essential
oil of its leaves representing 97.99% identifications. The major constitu-
ents in the rhizome oil were identified as camphor (27.50%), 1,8 cineole
(12.39%) and curdione (10.66%0) and 1, 8 cineole (34.01%), camphor (13.94%),
o-terpineol (6.31%) and a-terpinolene (5.04%) in theleaf oil. Analysison
nonpolar column resulted in identification of thirty-one constituentsin the
rhizome oil representing 86.70% identifications and twenty-nine constitu-
entsidentified intheleaf oil representing 94.44% identification. The magor
congtituents were camphor (17.86%), 1, 8 cineole (14.95%), isoborneol
(10.70%) and borneol (6.64%) in the rhizome oil and o-pinene (6.06%),
camphene (7.49%), 1,8 cineole (21.87%), camphor (11.75%), and isoborneol
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(6.44%) inthe et oil.

INTRODUCTION

Genus Curcuma Salisb. belongs to family
Zingiberaceace and consi stsof 70 speciesof rhizoma-
tous herbsdistributed throughout tropical and subtropi-
cd regionsof theworld especidlyinIndonesia, Maay-
sia, Thailand and India. About 30 speciesarefoundin
Indiaof which few are of economicimportance” and
used intraditional system of medicing?. Rhizomes of
thisplant areasource of essentia oil useful in perfum-
ery compounds and also having medicinal impor-
tance*515161U Many speciesof thisgenusareusedin
foods, dyesandin traditional Chinese, Japanese and
Indian system of medicing’. Some speciesare used
asantiheptotozal, anti-inflammeatory, in bileexpulsion,
anti-ulcer, antimicrobial, somachic, insecticiddl and as
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antiprotozoal"*3, Natural curcuminoidsreported from
C.longa have anti-oxidant properties?. The major
sesquiterpenes including germacrone, curdione,
neocurdione, curcumenol and curcumin, arereported
to have protective effect on Dgalactosamine/li-
popolysaccharide-induced liver injury inmice®.
Essential oil of C.aromatica isreported to have
insecticidal properties against Odontotermes obesus
Rhamb, apest of sugar cand'¥. Earlier chemical com-
position of C.aromatica oil isreported to contain p-
cymene (25.2%), 1,8 cineole (24.0%), p-cymene-8-
ol (4.6%), ar-turmerol (3.8%) and a.-terpineol (8.1%)
initsleaf oil asmojor congtituents?#?. However, inthe
leaf oil our findings did not identify ar-turmerol and
pcymene-8-ol but instead acharacteristic sesquiterpene
hydrocarbon curzerenean important constituent of this
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oil wasidentified which hasnot been reported earlier in
this species and categorises this plant as a new
chemotype. However, this constituent isreported*® in
another species, C.Zedoaria alongwithitsoxygenated
Ssequiterpenescurzerenone and epicurzerenone. Inview
of our findings, thisdiffered sgnificantly fromthe previ-
ous reports, led to 3 the identification of a new
chemotype of C.aromatica with curzerene as one of
themajor constituents.

MATERIALAND METHODS

Plant material

Therhizomesand leavesof cultivated plant mate-
rid of C.aromaticawere collected from Pauri Garhwal
region of Uttarakhand, during Oct 2007 |ocated at an
dtitude of 1300m abovemeansealevel.

| solation of essential oil

For quantitative analysisair dried rhizomesand
leaveswere separately taken and cut into small pieces,
washed with distilled water and subjected to
hydrodigtillation in aClevenger-type apparatusfor 6h.
Theoil samplesobtained weredried over anhydrous
sodium sulphate and stored in sealed glassvilesina
refrigerator at 4-5°C prior to analysis. Theyield of the
oil was 0.40% v/w and 0.45% v/w in rhizomes and
leavesrespectively ondry weight basis.

Gaschromatogr aphy-M assSpectrometry (GC-MS)

GC andyd swasperformed on Shimadzu GC-2010
gas chromatograph coupled to Shimadzu CR-3A data
processor system and fitted with a30m x 0.25mm x
0.25um BP-20 column and 30m x 0.25mm x 0.25
um DB-5 columns, temp prog: initid temp. 45°Cfor 2
min @ 50/min, final temp. 250°C for 12 min. injector
temp: 250°C and detector temp 200°C with carrier gas
nitrogen, splitinjection mode purgeflow 1ml/min, split
ratio 50.0. and GC-MS spectra were recorded on
Shimadzu QP 2010 (70ev) fitted with fused silicacap-
illary column 25 m x 0.25mm, 0.25 um, BP-20 col-
umn and 25 m x 0.25m, 0.25 um DB-5 column, car-
rier gashelium, ion sourcetemp 2000C, interfacetemp
250°C. The column conditions used weresameasin
GC.

—=> [ul| Paper
| dentification of components

Theidentification of constituentswas madeonthe
basisof comparison of their mass fragmentation pat-
tern with the corresponding data of authentic com-
poundsavailableinthe Literature’8 Relative percent-
age amountsof the separated compoundswas calcu-
lated automatically from the peak areas of thetotal ion
chromatogram (T1C). Further confirmation of the con-
stituentswasachieved by Kovatsretentionindex (KRI)
datagenerated against series of n-alkanes. (C8-C27)
used asreference point inthecaculation of relativere-
tention indices. Thecomposition of theessentia oil of
rhizomesand leaves on polar and non-polar columnis
giveninTABLE 1.

RESULTSAND DISCUSSION

Theessentid oil wasobtained by hydrodistillation
of rhizomesandleavesof cultivated C.aromaticaplants
in0.40% and 0.45% yields (v/w), respectively onfresh
weight basis. GC-M Sanaysisof leaf oil on polar col-
umn resulted in theidentification of 39 condtituentsrep-
resenting 97.99% identifications. The non-terpene cat-
egory represented 2-propanone 1.01%, 2-propanol
0.84% and ethanol 0.50%. Mg or monoterpene hy-
drocarbonswere represented by a- pinene 3.67%, 3-
pinene 0.64%, camphene 4.83% and terpinolene
5.04%, magjor oxygenated monoterpeneswereidenti-
fied as 1,8 cineole 34.01%, isoborneol 4.98%, cam-
phor 13.94%, a-terpineol 6.31% and major

sequiterpenehydrocarbonsrepresented 3-e emene
1.24%, germacrene-A 0.89%, germacrene-B 0.44%,
germacrene-D 0.15% and major oxygenated sesquit-
erpenes represented i sospathul enol 0.33%, curdione
0.96% and neocurdione 3.73%. GC-M S analysis of
rhizomeail resultedintheidentification of 35 compounds
representing 92.94% identificationsin which non-ter-
penesidentified aretricyclene0.18%, heptanol 0.13%
and valeric acid 0.37%. Major monoterpene hydro-
carbonsrepresented a-pinene0.52%, 3-pinene0.15%,
camphene 3.94%, B-myrcene 0.51%, a-terpinene
0.47%, limonene 1.20% and terpinolene4.14 %. Ma-
jor oxygenated monoterpenes5 represented 1,8 cin-
eole 12.39%, borneol 5.70%, camphor 27.5%, o-
terpinolene4.14% and isoborneol 8.99%. Mgjor ses-
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TABLE 1: Chemical composition of thevolatile cilsfrom therhizomesand leavesof curcumaaromatica

BP-20 column DB-5 Column
Rhizomes L eaves Rhizomes L eaves _
= c
g g S S €2
i Compounds Rl % i Compounds Rl % i Compounds  RI % i Compounds  RI % S8
3 P g P Area § P Area § P Area —
o o o o
1 Tricyclene 1007 0.18 1 2-Propanone 810 1.01 1 Tricyclene 301 0.32 2 2-Propanone - 2.08 GC-M<
2 o-Pinene 10390.52 2 2-Propanol 884 0.84 2 o-Pinene 319 111 3 Tricyclene 301 0.37 GC-M<
3 Camphene 1083 3.94 3 Ethanol 1002 0.50 3 Camphene 340 6.87 4 o-Pinene 319 6.06 GC-MS
4 B-Pinene 1124015 5  «-Pinene 1039 3.67 4 Sabinene 379 019 5  Camphene 340 7.49 GC-MS
5 B-Myrcene 1156 0.51 6 Camphene 1083 4.83 5 B-Pinene 386 0.30 6 Sabinene 379 1.79 GC-MS
6 Limonene 1206120 7  B-Pinene 1124 0.64 6 B-Myrcene 408 0.45 7 B-Pinene 386 1.12 GC-MS
7 1,8Cinecle 1228123 9 8Sahinene 11301.22 7 1,8Cinecle  48514.958  B-Myrcene 408 1.76 GC-MS
8 Heptanol 12840.13 9 B-Myrcene 1156 1.30 8 o-Terpinolene 608 520 9  1,8Cineole  48521.87GC-MS
9  Terpinolene 12870.24 10 1,8Cineole 12283401 9 Valproicacid 0.21 10 o-Terpinolene 608 6.08 GC-MS
10 Camphor 1518275011 p-Cymene 1228 0.21 10 Camphor 734178611 Vaproicacid 0.68 GC-M€<
11 o-Terpinolene 16314.14 12 2- Heptanol 1284 0.18 11 I soborneol 764 10.7012 Camphor 734 11.75GC-M <
Ttrans
12 B-Elemene - 13813 Sabinene - 02012 Borneol 789 6.64 13 Camphenehydrate 746 3.18 GC-MS
hydrate
13 Camphenehydrate - 0.40 14 Camphor 151813.9413 Terpine-4-ol 820 0.74 14  Isoborneol 764 6.44 GC-MS
14  Terpinene 1661 0.47 15 a-Terpinolene 1287 5.04 15  §-Elemene 1236 0.85 15 Borneol 789 5.38 GC-M<S
15  pB-Selinene - 04116 pB-Elemene - 12416 p-Elemene 1375022 16 Terpinene-4-ol 820 0.86 GC-MS
16  Isoborneol 1660 8.99 17 C?;d"r;e:e 1.59 18 Caryophyllene 14090.35 17  o-terpineol 852 3.79 GC-MS
17  y-Muurolene 1727 0.62 18 Terpineol-4-ol 1631 0.59 19 Bicyclogermacrenel632 0.44 19  B-Elemene  13752.92 GC-MS
18 Borneol 16985.70 19 B-Selinene - 0.88 20 Aromadendrene 1491 0.16 20 Caryophyllene 1442 0.33 GC-MS
19 Carvone 17150.14 20 Isoborneol 1660 4.98 - - - - 21 Germacrene-D 1594 0.27 GC-MS
20 GermacreneA - 1.03 21 p- Selinene 1608 0.96 22  Muurolene 1586 0.26 22  B-Selinene 1608 1.63 GC-MS
21 Germacrene-B 1777 0.57 22 Germacrene-D 1716 0.15 23 Germacrene-D 1594 0.84 24  Curzerene 1635 4.00 GC-ME
22 Curzerene- - 170 23 o -Terpineol 1661 6.31 25 Curzerene 16355.51 25 Germacrene-B 1777 0.25 GC-MSE
23 % '\_/'4‘f‘£_%'|'5' - 016 24 GermacreneA - 0.89 26 5-Cadinene  17000.32 26 Spathulanol 1825 0.32 GC-MS
24 Vdericacid - 0.37 25 Germacrene-B 1777 0.44 27 Germacrene-B 1777 0.35 27 cis-B-Elemone 1871 0.92 GC-MS
25 Spathulenol 2151030 26 Curzerene 1635130 28  Globulol 1841 0.61 28 He‘gg)‘:ilgge 1897 0.33 GC-MS
26 Germacrone 032 27 %MD 1591 014 29 cisp-Elemone 187117720 Cubenol 1977019 GC-MS
27  Furanodiene 0.81 28 Vadericacid 1.06 32 epi-o- Cadinol 19730.32 31  Curcuminol 2167 0.46 GC-ME
28 cis p-Elemone ,, 30 Ca”;’ggggmezns 02033 Germacrone 2097216 32 Germacrone 2097 0.61 GC-MS
29 Selinll-en- 01532, % 196703334  Curdione - 45133 Curdione - 151 GC-MS
o-ol Humuleneoxide
31 Curdione - 10.6633 B-Elemone - 019 35 Neocurdione - 228 - - - - GC-MS
32 Caryphylleneoxide 0.47 35 Germacrone - 0.35 39 Vallera 1967 0.21 - - - - GC-MS
33  oa-Muurolene 1730057 37 Furanodiene 0.66 - - - - - - - - - GC-MS
34 Curcumol - 016 38 Curdione 096 - - - - - - - - - GC-Ms
35 Neocurdione - 24539 y-Elemene - 246 - - - - - - - - GC-MS&
Docanoic acid c
36 methyl ester 0.17 40 Isospathulenol 0.33 - - - - - - - - - GC-MS
- - - - 41 Neocurdione - 3.73 - - - - - - - - GC-Ms
- - - - 42 Curcumol - 020 - - - - - - - - GC-ME&
Docanoic acid c
- - - - 45 methyl ester 0.26 - - - - - - - - GC-Ms
- - - . g CAYPIVIENe 1967415 - . - - - GC-MS
oxide

quiterpene hydrocarbons represented B-elemene  erpenesrepresented spathulenol 0.30%, o-muurolene
0.57%, curdione 10.66% and germacrone 0.32%.
On carryingout GCM Sandysison non- polar col-

1.38%, y-muurolene 0.62%, germacrene-A 1.03%,
germacrene-B 0.57% and major oxygenated sesquit-
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umn percentagevaiaionsinthevolatilecongituentsin
rhizomeoil aswell asinleaf oil wasobserved. Andysis
on non-polar columnresultedintheidentification of 29
condtituentsinthelesf oil representing 94.44% i dentifi-
cation inwhich non-terpenesrepresented 2-propanone
2.08%, tricyclene 0.37% and valproic acid 0.68%.

M onoterpene hydrocarbonsrepresented a-pinene
6.06%, 3-pinene 1.12%, camphene 7.49%, 3-myrcene
1.76%, sabinene 1.79% and terpinol ene 6.08 %. Oxy-
genated monoterpenes represented 1,8 cineole
21.87%, borneol 5.38%, camphor 11.75%, o-
terpinolene 6.08%, isoborneol 6.44%, a-terpineol
3.79% and camphene hydrate 3.18%. Sesquiterpene
hydrocarbons represented [3-elemene 2.92%,
caryophyllene0.33%, 3-Selinene 1.63%, germacrene-
D 0.27%, germacrene-B 0.25% and oxygenated ses-
quiterpenesrepresented spathulenol 0.32%, humulene-
epoxide 0.33%, curcuminol 0.46%, curdione 1.51%,
germacrone 0.61% and curzerene4.0%. However GC-
MSandysisof rhizomeoil resultedintheidentification
of 31 constituentsrepresenting 86.70% identifications
inwhich non-terpenes represented tricyclene 0.32%
and valproic acid 0.21%. M onoterpene hydrocarbons
identified are a-pinene 1.11%, -pinene 0.30%, cam-
phene6.87%, 3-myrcene 0.45%, sabinene 0.19% and
terpinolene 5.20 %. Oxygenated monoterpenesrepre-
sented 1,8cineole 14.95%, borneol 6.64%, camphor
17.86%, isoborneol 10.70% and terpineol-4-ol 0.74%.
Sesquiterpene hydrocarbonsrepresented 3-elemene
0.22%, y-elemene 0.85%, caryophyllene 0.35%,
germacrene-D 0.84%, germacrene-B 0.35%,
bi cyclogermacrene 0.44% and oxygenated sesquiter-
penes represented curdione 4.51%, neocurdione
2.28%, germacrone 2.16%, curzerene 5.51%, globulol
0.61% asmagjor constituents.

Analysis of leaf oil on polar column identified
sabinene 1.22%, p-cymene 0.21% transsabinene hy-
drate 0.20%, germacrene-A 0.89%, germacrene-D-
4-ol 0.14% caryophyllene acetate 6 0.20%, cis-
humul eneoxide 0.38%, 3-elemene0.19%, furanodiene
0.66%, y-elemene 2.46%, neocurdione 3.73%,
curcumol 0.20%, docanoic acid methyl ester 0.20%
caryophylleneoxide 0.15% as additiona congtituents
incomparisionto analysison non-polar column. Simi-
larly analysisof rhizomeail on polar columnidentified
limonene 1.20%, terpinolene0.24%, camphenehydrate

—=> [ul| Paper

0.40%, terpinene 0.47%, B-selinene 0.41%, carvone
0.14%, germacrene-A 1.03%, cis-muurol-5-en-4--ol
0.16%, spathulenol 0.30%, furanodiene 0.81%, sdlin-
11-en-4-a-ol 0.15%, caryophyllene oxide 0.47%, a-
muurolene 0.57%, curcumol 0.16%, dodecanoic acid
methyl ester 0.17% whileitsanaysison non polar col-
umn identified sabinene 0.30%, d-elemene 0.85%,
caryophyllene 0.35%, bicyclogermacrene 0.84%, d-
cadinene 0.32%, globul ol 0.61%, epi-a-cadinol 0.32%
asadditiona congtituents.

Itisworth mentioning herethat fresh sampleof es-
sentid oil distilled fromtherhizomeswhen andysed on
polar column represented 1,8 cineole as major con-
stituent. When anaysisof thesame oil samplewasre-
peated on the same column after afew days, camphor
wasfound as mgor constituent. So far this phenom-
enon of conversion of 1, 8 cineoleinto camphor isnot
reported intheliterature of thisgenus. Thecolour of the
fresh sampleat thetime of GC and GC-MSanalysis
waslight blueand after few daysthe colour changedto
light yellow despite keeping the sample in the
refrigerater. However, to check the stability of thisail it
needsfurther andysisof samplesperiodicalytoreach
tosomelogica concluson. Inthelight of presentinves-
tigation 1,8 cineole, camphor, borneol, isoborneol and
curzerenewerefound major constituentsin both | eaf
andrhizomeails. In previousinvestigation® curzerene
has not been reported in cultivated C.aromatica oil
athoughtheoilsanaysed by usaredso distilled from
the rhizomes and leaves of cultivated source.
C.aromatica oil analysed by*¥ is also devoid of
curzerene but the authors here not mentioned whether
theail isextracted from natura or cultivated source. It
IS, thereforeconcluded that the present investigation has
led to theidentification of anew curzerene chemotype
of C.aromatica.
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