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Abstract 

In the present s tudy volatile oil profile of the four popular va rities of large cardamom (A 1110 111 11111 

sllb llilltlllll Roxb.) namely Sllwlley, Vllrlllllgey, RIlIIIIIl and Rlllllsey were s tudied in d~tail. The capsules 
contained 58.1- 68.1% seeds and 1.2-2.8% essentia l oil. By GC-MS analysis 23 constituents of the 
oil were identified with 1, 8- cineole as the chief component. Major constituents of the oil were (1-

pinene (1.7-6.5%), P - pinene (4.0-11.1%), 1, 8- cineole (63.2-73.4%) and (1- terpineol (5.6-7.6%). 
The oil contained high level of 1,8- cineole when compared to small cardamom (Elettllrill cllrdllIllolll 

Maton). (1 -Terpinyl acetate, the chief component of small cardamom oil was not detected in la rge 
ca rd amom. 
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arge ca rd amom (AI/IOIIIIIIII sllbll/lltlllll Rox~ altitudes. These are Serel/lIlll and Golsey for low 
Zingiberaceae family, order Scitlllllil/elle), a cash altitude « 900 m above MSL), Sllwl/ey and RIlIIIIIl 

crop mainly confined to the s tate of Sikkim in suited to mid altitude (900 -1500 m above MSL) 
India and Nepa l, is now spread ing to other a nd Rlllll sey and Vllrllll/gey specifi c to high 
states viz ., Naga land, Arunachal, Vttaranchal, a ltitude (> 1500 m above MSL). 
Darjeeling and some o ther parts of No rth 
Eastern India, covering an area of about 36,000 
ha. The annual production of la rge cardamom 
in India varies from 8000 - 8500 MT of which 
Sikkim alone contributes 3863MT from an area 
of 26,459 ha (Gudade 2013). It is also culti vated 
to a lesser ex tent in Bhutan, Myanmar and 
China. It is the major cash crop in Sikkim and 
the second most impor tant source of income 
and livelihoods (PaI·tap et Ill. 2014). There are 6 
cultivars of large cardamom that are specifi c to 

Large carda monl seeds are ar id , bitter and 
aromatic. It is cred ited with cura tive properties 
in Ayurvedic and Vnani systems of medicine 
(Mukherjee 1972; Singh 1978). The quality of 
la rge cardamom depends mainly on co lour, 
size, shape, consistency, texture, and flavor. The 
fl avour and odour of la rge cardamo m is 
dependent on the compos ition of a roma ti c 
compounds. It is used as a spice as well as in 
many Ayurvedic preparations. It contains 2-3% 
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essential o il and is s tom achic, ca rminati ve, 
diure tic and ca rdiac stimulant, and a good 
remedy for throat and respiratory trouble. It is 
used for the treatment of indigestion, vomiting, 
biliousness, abd o mina l pa ins a nd rec tal 
diseases. Ca rdi o-adaptogenic property against 
physica l s tress is also reported by Verma et nl. 
(2010). It m ainta in s gas trointes tinal , 
cardiovascular and dental health as well as it 
provides respiratory relief. Large ca rdamom oil 
is used in foods, beverages, mouth fresheners 
and native medicine. In the present study large 
ca rd amom grown in five different locati ons 
was evaluated for the essential oil content and 
its constituents. 

Capsules of four cultivars viz., Rnll/sey, Rnll/ln, 
Snwll ey and Vnl'lnll gey were co llected from 
different regions of the North Eastern states of 
India n a mely Sikkim, Naga land and West 
Ben ga l and one from Mya nmar (Burm a ). 
Morphological characters of these are given in 
Tabl e 1. Capsu) es were harvested at full 
maturity stage and were dried to the moisture 
content of 10-12%. Dried large ca rdamom 
capsules (20 g per genotype per replica tion) 
were crushed and the seeds were separated and 
weighed. The decorticated seeds were crushed 
and subjected to hydro-di s tillation in a 
Clevenger-type apparatus for 3h a nd the 
volatile oil yield was recorded. The oil was dried 
over anhydrous sod ium ulphate and Kept in 
refrigerator until the analysis was ca rried out. 

Vijnynll et al. 

GC analysis of the oi l was carried out using a 
Shim a d z u GC-2010 gas chromatograph 
equipped wi th FlD detector. RTX- 5 column (30 
m x 0.25 mm, film thi ckness 0.25 ~m) was used. 
Nitrogen was used as the carrier gas at a flow 
rate of 1 mL minute" . The injection port was 
maintained at 240°C, the detector temperature 
was 200°C. The ove n was programmed as 
follows: at 65°C for 2 min . and then increased 
to 155°C @ 3°C/min . The split ratio was 1:50 
a nd 0.2 ~L sa mpl e was injected. The 
con centra tion of each co mpound was 
determined by area normalizati on. 

GC-MS a na lys is was carried o ut u s in g a 
Shim a dzu GC-2010 gas chromatograph 
equipped with QP 2010 mass spectrometer and 
RTX- 5 column (30 m x 0.25 mm, film thi ckness 
0.25 ~lIn). Helium was used as the carrier gas at 
a fl ow rate of 1 mL minute''. The injection port 
w as maintained at 240°C, the detector 
te mpera ture was 200°C. The oven was 
programmed as indica ted above . Ionizati on 
voltage was maintained at 70 eY. 0.2 ~tL sample 
was injected. The compounds were identified 
by compa ri son of retention indices, and by 
matching the mass s pectrum of individu al 
compounds with that of N[ST & Wiley library 
and published literature (Adams 2004). 

Aroma and fla vor of la rge ca rdamom depends 
on the essenti a l oil, oleo res in and chemica l 
con stitue nts present. Among the samples 
collected from different locations the percentage 

Table 1. Morpho log ica l characters of large ca rdamom cuitivars 

Culti vars Chara cte rs 

Rall/sey Well suited to high altitudes (1515 m above MSL and above) and can be cultiva ted even in 
steep slopes. Tillers are maroon ish colour and narrow leaves. Capsules afe smaller in size 
va ries from 2.0-2.3 em length and dark pinkish in colour with 25 - 40 seeds. 

Ral1da Colour of tillers resembles that of Ramsey but leaves afe broa d and long. Capsules size 
varies from 2.0-2.3 em length and dark pinkish in colour w ith 30 - 40 seeds. 

SawlIey Widely adapted cultivar, which is most suited to medium (975 - 1515 m aMSL) and high 
(>1515 m aMSL) altitude areas. Leaves are ova te and broad and the colour of tiller is 
similar to Ramsey. Capsules are bigger and pinkish in colour with 35 . SO seeds. 

VarialIgey Grown in mid and high altitude (>1515 m aMSL) areas. Yield performance is exceptionally 
hi gh at high altitudes. Leaves are narrow having wavy marg ins . The producti ve tiller 
and spike ratio is re latively high in this cultivar. Capsules are bold in size and pinkish in 
colour with 50 - 70 seeds. 

Lnrge cnrdnll101Il volatile oil colllposifioll 
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seed recovery va ried from 55.07-68.10%. The 
highest seed recovery was obtai ned in Vnrlnllgey 
from Ka limpong (68.10%) which was followed 
by SnwlIey co ll ected from Naga land (68 .0) . 
Snwlley from Sikkim recorded the lowest seed 
recovery (55.9%) (Table 2) . 

In large cardamom ca psules essential oil yield 
varied from 1.2-2.8% with the highest recorded 
in Rnll/sey collec t~d from Upper Lingzey, Eas t 
Sikkim, which was followed by Rnll/ ln from 
Kalimpong (2 .7%). [n case of th e Snw ll ey 
co llec ted from different regions, sa mples 
collected from Nagaland and Myanmar had 
higher oil yield (2.4%) compared to that from 
Pangthang (Sikkim, 1.5%) . [n the case of 
VnrlalIgey, samples from Kalimpong recorded the 
higher oil content (2.4%) in comparison with 
that from Sikkim . In RnlIdn also samples from 
Kalimpong recorded the higher oil yield (2.7%) 
compared to tha t from Sikkim (Table 2). 

GC-MS profile of large cardamom oil is shown 
in Fig. 2. Chemical constituents iden tified, by 
GC and GC-MS analyses a re given in Table 3. 
Twenty three compounds contributing 92.9-
98.2% of the oil were identifi ed by GC-MS 
analysis of which monoterpene hydrocarbons 
contributed 7.87-21.0% a nd oxygenated 
monoterpens 75.5-84.0%. The chief component 
of the oil, 1, 8-cineole varied between 63.2-
73.4%. The samples from Sikkim contained 
relatively lower level of 1, 8 cineole. a.-pinene 
(1.7-6.5%), ~-pinene (4.0-11.1 %) and a.- te rpeniol 
(5.6-7.6%) .were the o ther major compounds 
identified . Sabinene (0.4-2.2%), myrcene, y
terpinene, 4- terpineol, nerolidol and sabinene 
hydrate were the minor components which 
contributed to the flavour of oil. 

Among the cultivars from different agro
climatic zones RnlIdn from Kalimpong recorded 
the highest content of 1, 8-cineole foll owed by 
Varlnngey cultivar from Kalimpong (73.0%). 1, 
8 cineole is a remarkable chemica l component 
offering strong therapeutic properties that has 
been well resea rched. It has s tron g healing 
potential. It has anti-inflammatory (Santos & 
Rao 2000; Juergens et al. 2003; Juergens e/ nl. 
2004; Santos et nl. 2004), a ntiba cteri a l, 
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Table 3. Chemical constituents of large cardamom oil 0 

Adams Compounds Composition of essential oil (%) 

Index Sawney Varlangey Ramla Ramsey 

Pangthang Nagaland ~yanmar Pangthang Kalimpong Kalimpong Upper Kalimpong Upper 

(Sikkim) (Burma) (Sikkim) (West (West Lingzey (West Lingzey 

Bengal) Bengal) (East Bengal) (East 
Sikkim) Sikkim) 

0929 a-Thujene 0.4 0.3 0.4 0.5 0.1 0.3 0.5 0.3 0.3 

0932 a-Pinene 4.7 3.8 4.0 6.5 1.7 3.8 5.S 4.1 4.1 

0969 Sabinene 1.6 0.4 0.9 1.3 1.3 2.2 

0974 ~-Pinene 8.6 7.1 5.4 11.1 4.0 5.3 10.7 5.3 6.3 

0988 Myrcene 1.1 1.9 0.7 0.7 1.41 1.1 1.6 1.4 

1002 a-Phellan-
drene 0.3 

1014 a -Terpinene 0.4 0.3 0.5 0.1 0.34 0.4 0.4 

1025 ~ -Phellan-
drene 1.5 

1026 1,8 - Cineole 68.8 72.6 70.1 63.5 73.0 71.0 63.2 73.4 69.5 

1032 ~ -Ocimene 0.6 

1054 y-Terpinene 1.0 0.6 1.2 1.1 0.3 1.1 1.2 1.0 0.3 

1065 Sabinene 
hydrate 0.9 1.9 2.5 

1086 a -Terpinolene 0.3 0.1 0.3 0.3 0.1 0.3 0.3 0.2 0.1 

1135 Transpino-
carveol 0.3 0.4 ~ 

" '" ~ 
~ 

Contd. =-

Adams Compounds Composition of essential oil (%) 
r-
" ~ 

Index Sawney Varlangey Ramla Ramsey '" n 

Myanmar " Pangthang Nagaland Pangthang Kalimpong Kalimpong Upper Kalimpong Upper ~ 

"-
" (Sikkim) (Burma) (Sikkim) (West (West Lingzey (West Lingzey '" 

Bengal) Bengal) (East Bengal) (East ~ 
Sikkim) Sikkim) " [ 

1140 ~ -Terpineol 0.8 ~ 
0 

'" 1160 pinocarvone 0.1 n 
0 

'" 1174 4-Terpineol 1.8 3.2 3.2 3.0 3.4 2.7 0.9 -;: 
0 

~: 
1182 Cis- pino- g" 

carveol 0.2 1.1 

1186 a -Terpeneol 6.5 6.2 7.4 5.6 6.5 7.6 5.8 6.7 6.7 

1194 Myrtenol 0.1 0.3 

1437 a-Guaiene 0.1 

1489 ~-Selinene 0.1 

1561 Nerolidol 2.1 1.4 1.3 2.6 1.4 1.5 3.0 1.2 

Total % 92.9 98 97.7 96.6 91.8 96.95 96 98.2 95.1 

Monoterpene 
hyrdocarbns 15.4 14.78 15.62 21.06 7.87 13.8 19.99 14.23 14.66 

Oxygenated 
monoterpenes 77.5 82.19 81.9 75.5 82.0 83.1 76.0 84.0 77.6 

:: 
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Fig. 2. GC-MS Profil e of large cardamom o il 

antiox idant, antispasmodic (Nascimento et al. 
2009; Coelho-de-Souza et al. 2005), antivira l 
(Astani et al. 2010) and hy potensive properties 
(Lahl ou et al. 2002). RallJia and Vnrnlallgi from 
Ka limpong (Wes t Benga l) , Sawney fr o m 
Naga land and Burma had high cineole content 
where as the cuiti vars from Sikkim reco rd ed 
low 1,8-cineole and high a - and p- pinenes. Not 
much va riation was observed w ith respect to 
the co mpos ition of o the r cons tituents. As 
observed by seve ral wo rkers (Guwdatt et al. 
1996) a -te rpinyl acetate the major constituent 
of sma ll cardamom oil, was not detected in Ollr 
sa mples. p-Te rpin y l ace ta te whi ch h as a 
pleasant fruity smell, contribute to the superi or 
qu a lity of s m a ll card a mom . Howeve r, 

---Shanda ri et a . (2013) repo rted 3.3% a -terpinyl 
aceta te, in the large ca rd amom oil of cv. Sawlley 
from Uttarakhand. Simila rly Joshi et al. (2013) 
also reported the presence of a-terpinyl acetate 
in the large cardamom collected from Himachal 
Prad esh . 

Seve ra l constituents of the la rge cardamom oil 
are reported to have medicina l properties. 1,8-
cineo le, te rpeniol, sabinene and a-pinene act 
as toni c for the heart and liver and are good 
appeti zers, and promote the elimination of bile 
and he lp to reduce conges tion of th e li ve r 
(Che mpakam & Sindhu 2008). a -Pinene has 
anti-infl a mmatory and broad-s pec trum 
antibiotic (Nissen et al. 2010) activities. Among 
the culti va rs studied va riations ex is t in essential 
oil, oleoresin content and chemical constituents 
which is due to the va ri e tal characte rs and 

va riations w ithin the culti va r from diffe rent 
reg io ns a re m a inl y due to th e e ffec t of 
e n v ironme nta l fac to rs. The present s tud y 
highlights the importance of se lecting region
specifi c cuitiva rs for better profits . 
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