Acta Pharm. 52 (2002) 137-141

Short communication

Chemical composition of essential oils of turmeric
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(Curcuma longa L.)

The essential oils of leaves, flowers, thizomes and roots
of turmeric {Curcuma longa L., Zingiberaceae) were analy-
sed by GC-MS. The major canstituent of flower oil was
p-cymene-8-ol (26.0%) while leaf oil was dominated by
a-phellandrene (32.6%). The rhizomes and roots contai-
ned ar-turmerone (31.0% and 46.8%, respectively) as ma-
jor constituents.
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Curcuma longa L. (Zingiberaceae) is an annual herb, the dried rhizomes of which are
the commercial turmeric. It is widely used as a natural food colourant. The diary! hep-
tanoids present in the rhizomes are responsible for the colouring properties {1). The rhi-
zomes exhibit a wide range of biological activities (2, 3) and are used in traditional medi-
cines (4). The medicinal properties of thizomes are related to the diary! heptanoids and

essential oil. The volatile and n

on-volatile constituents of thizomes have been widely in-

vestigated (5--10). The composition of leaf oil originating from various geographic regi-
ons has also been reported by several authors (11-13). However, to the best of our know-
ledge, no information is available on the essential oil composition of flowers and roots of
the plant. In this article, we report on the results of GC-MS analysis of the oils from flo-
wers, leaves, thizomes and roots of Curcuma longa L.

* Correspandence, e-mail: nkleelaé2¢predifimail.com
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EXPERIMENTAL

Flowers of Curcuma longa were coilected from 4-5 months old plants grown at the
experimental farm of the Indian Institute of Spices Research, Calicut (India), where a
voucher specimen of the plant is available. Fresh flowers (340 g) were hydrodistilled at
100 °C in a Clevenger apparatus. The leaves, rhizomes and roots (100 g each) were col-
lected from 7-8 months old plants and dried in shade up to a moisture content of 10%
and then separately hydrodistilled. The essential oils obtained were collected and dried
over anhydrous sodium sulphate and stored in a refrigerator till GC-MS analyses were
carried out.

The component identification was achieved by the GC-MS analysis using a 5890-A
GC (Hewlett-Packard, USA) equipped with a 5970-B mass selective detector. Helium was
used as carrier gas and the sample was injected in splitless mode, Mass spectra were ac-
quired over a 40-400 atomic mass units range. Compounds were identified by compar-
ing the mass spectral data with those in the in-house library and with commercially
available data (14).

Oil constituents were determined using an 8500 GC (Perkin-Elmer, USA) equipped
with a FID detector. The oil sample was injected in splitless mode in a DB 5 column (30 m
x0.32 mm, 0.25 pm film thickness). Helium was used as carrier gas. The oven tempera-
ture was maintained at 40 °C for 5 min, then raised to 280 °C at a rate of 4 °C min~! and
maintained at 280 °C for 20 min.

RESULTS AND DISCUSSION

The yield and composition of the essential oils obtained from flowers, leaves, rhi-
zomes and roots of Curcuma longa are given in Tables T and II, respectively. The roots
yielded the highest concentration of oil (4.3%), followed by the rhizomes (3.8%).

As it is clear from Table 1I, there are remarkable quantitative differences in the com-
position of essential oils from different plant parts of turmeric. The essential oil from
Curcuma longa flowers was composed of 60 constituents, of which 25 components, con-
tributing to 48% of the oil, could be identified. The main constituent of the flower oil
was p-cymen-8-ol (26.0%), followed by terpinolene (7.4%) and 1,8-cineole (4.1%). Two
unidentified compounds contributed more than 5% of the oil.

Table 1. Essential oil yield from Curcuma longa L.

Plant part Essential oil yield (%)
Flowers? 0.3
Leaves? 13
Rhizomes 3.8
Roots 4.3

* Fresh mass basis
® Dry mass basis

138




N. K. Leela et al.: Chemicai composition of essential oils of turmeric (Curcuma longa L), Acta Pharm. 52 (2002} 137-141.

Teble [I. Composition of essential oils of Curcuma longa L.

Concentration(%)
Component -
Leaf Flower Root Rhizome

a-Pinene 21 0.4 0.1 0.1
B-Pinene 28 0.1 0.1 tr
Myrcene 23 02 tr 0.1
a-Phellandrene 326 - 0.1 0.1
8-3-Carene 1.1 0.6 - -
a-Terpinene 13 0.1 - -
p-Cymene 59 1.6 33 3.0
p-Phellandrene 32 tr - tr
1,8-Cineole 6.5 4.1 0.7 24
ZB-Ocimene 0.2 - - -
E{-Ocimene 0.4 - - -
y-Terpinene 1.5 - - -
Terpinolene 26.0 7.4 0.1 0.3
Linalool 0.7 1.1 0.1 -
1,3,8-Paramenthatriene 0.2 0.3 - -
p-Methylacetophenone 0.1 03 tr tr
p-Cymen-8-ol 0.8 26.0 15 03
a-Terpineol 0.4 1.1 o1 0.2
Thymol 0.3 - 0.1 -
Carvacrol 0.1 - 0.3 0.1
y-Curcumene 0.1 tr 04 0.1
ar-Curcumene 0.2 19 7.0 6.3
a-Zingiberene 05 08 tr tr
B-Bisabolene - 09 23 13
B-Sesquiphellandrene 0.3 1.1 tr 26
E-Nerolidal 0.1 11 - -
Dehydrocurcumene - - 4.3 2.2
ar-Turmerone 0.1 1.2 46.8 31.1
Turmerone 0.9 1.0 - 10.0
Curlone 0.2 0.3 0.6 10.6
Curcuphenol tr tr 0.6 05
65,7R bisabolene 0.1 0.4 1.2 0.9
Other 9.0 48.0 30.3 27.8

Fifty-four components were detected in leaf oil, of which 30 compounds, which
constituted 91% of the oil, could be identified. The major constituents found in the oil
from leaves were a-phellandrene (32.6%), terpinolene (26.0%), 1,8-cineole {6.5%) and
p-cymene (5.9%). The main constituent of the leaf oils from Nigeria (12}, India (13), Viet-
nam (11) and Bhutan (10) chemotypes was a-phellandrene, although its relative content
varied. The leaf oil of Nigerian origin contained a higher level of a-phellandrene (47.7%)
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whereas the oils of Vietnam and Bhutan chemotypes had lower levels of a-phellandrene
(24.5% and 18 2%, respectively). The terpinolene content of Nigerian oil (28.9%) was on
par with our oil while that from Vietnam (5.5%) and Bhutan (11.6%) had lower levels.
McCarron et al. (13) reported 56.7% o-phellandrene and 11.8% terpinolene from an In-
dian cultivar. The leaf oil from Vietnam and Bhutan, had higher contents of 1,8-cinecle
(15.9% and 14.6%, respectively), p-cymene (13.2% and 13.3%, respectively), and f-pinene
(8.9% and 7.2%, respectively), in comparison with our oil. Qur leaf oil contained the ses-
quiterpenes ar-turmerone, turmerone and curlone whereas these constituents were ab-
sent in the Nigerian chemotype.

The essential oil from roots contained 43 components, among which 24 compounds,
accounting for 68.8% of the oil, were identified. The major portion of the cil was com-
posed of ar-turmerone (46.8%), ar-curcurmene (7.0%} and dehydro-curcumene (4.3%).

The essential oil from rhizomes was composed of 47 constituents of which, 24 com-
pounds, contributing 70% of the oil, could be identified. The major compoenents of rhi-
zomes were ar-turmerone (31.1%), turmerone (10.0%), curlone (10.6%) and ar-curcume-
ne (6.3%). Turmercone, one of the major constituents of thizome oil was absent in roots
whereas curlone was present in traces. 5-3-carene, a-terpinene, Z3-ocimene, Ef-ocime-
ne, y-terpinene, 1,3,8-paramenthatriene and E-nerolidal could not be detected in the oils
from rhizomes and roots.

CONCLUSIONS

This study showed more similarity in the composition of the essential oil from tur-
meric rhizomes and roots than in that from its leaves and flowers. However, p-cymene,
1,8-cineole, terpinalene, p-cymen-§-ol, a-terpineol, ar-curcumene, ar-turmerone, curlone
and 6S,7R-bisabolene were present in varying levels in the oils from all parts of turme-
ric. It was seen that both the flower oil and leaf oil were dominated by monoterpenes
while the major part of the oil from roots and rhizomes contained sesquiterpenes. It
should be noted that this is the first report on the volatile oil composition of flowers and
roots of Curcuma longa L. However, the minor constituents of flower and root oils still
need to be characterised.
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SAZETAK
Kemijski sastav eterifnih ulja kurkume (Curcumna longa L.)

NEETTIYATH KALATHIL LEELA, ALDO TAVA, POTTACHOLA MOHAMAD SHAFI, SINU. P. JOHN
i BHAGIRATHY CHEMPAKAM

GC-MS metodom analizirana su eteri¢na ulja listova, cvjetova, rizoma 1 korijena
kurkume (Curcuma longa L., Zingiberaceae). Glavni sastojak cvietova bio je p-cimen-8-ol
(26.0%), a listova a-felandren (32.6%). Rizom i korijen sadrfavali su ar-turmeron (31.0%
odnosno 46.8%) kao glavni sastojak.

Kljugne rifedi: Curcuma longa L. (Zingiberaceae), eteri¢no ulje
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