
37 

Short Communication 

VOLATILE CHEMICAL CONSTITUENTS OF PATCHOULI 
(POGOSTEMON CASLIN {BLANCO) BENTH.: LABIATAE) FROM 
THREE LOCALITIES IN PAPUA NEW GUINEA 

Stewart W Wossa 1
, Topul Rali2 and David N Leach3 

ABSTRACT 

Fresh aerial parts of patchouli (Pogostemon cablin) were obtained from Rabaul, Port Moresby and lnawabui 
in the Mekeo area of the Central Province. The volatile oil constituents were extracted by exhaustive 
hydrodistillation where each of the patchouli samples afforded oil yields of about 0. 1 percent. Detailed 
chemical investigations of the oils indicated patchouli alcohol to be the main constituent in the oils from 
the three localities. It was noted that the patchouli alcohol composition in the cultivar from Rabaul, Port 
Moresby and Mekeo were 71.8, 71 .7 and 43.7 percent compositions respectively, suggesting that the 
patchou// oil from PNG can attract a ready market on the basis of its high patchouli alcohol contents in the 
patchouli oil as opposed to between 30 - 40 percent composition from other patchouli oil producing 
countries. 

Keywords: Pogostemon cablin. Lab,atae, Patchouli, Essential oil composition, Patchouli alcohol, 
Sesquiterpene. 

INTRODUCTION 

Patchoult oil is obtained from Pogostemon cablm 
(Blanco) Benth .. a member of •h plant f mlly 
Labiatae. It 1s a predominantly tropica herbaceous 
and erennial plant species with 1de distribution tn 

most South East Asian nations where ,t ha al o 
been documented a h ving many 1gn ,cant u 0 

in traditional m d1cme and a ncul ure ( uo 200 ) 
Th I aves and stem conta • a y lo h and v· cou 
011 tha has a unique and intense camp orac ous 
odour w, h many useful appl!c tion", h nre high 
market value m the perfumery industry. 

On the basis of its trad1t1onal uses as alternative 
medicine. agricultural pest control aoent and 
appl1cat1ons in the perfume industry, detail d 
phytochemical studies wer pursued to identify t e 
chemical cons 1tuents respons1bln forth perceived 
ac 1vIt1es. In one such study, the acetone extracts 
of the leaves were found to contain sesqu1terpen 
hydroperoxide, which showed significant 
trypanocidal actIv1tIes (K1uch1 et al 2004). Another 
study also identified the cytotoxic L1cochalcone A, 
Ombuim and 5,7-dihydroxy-3',4'-dimethoxyflavanone 
as the main chemical compounds from the aerial 

parts (Park et al 1998). The hexane extracts were 
al o noted to contain patchouli alcohol, pogostol, 
stigmast-4-en-3-one, retusin and pac 1ypodol, hich 
snowed antieme Ic activiti s (Yang et al 1999). 

Th study of the eh m1cal components w1 hin th 
e sent1al 011 extract wer found o be mad up of 
p tc ouh c ol, de! a guaiene, alpha-guaiene, 
e eh •I' ne, alpha- tcho n , acip yllene, tran -

caryophylle (Feng et I 1 99· Zhao et al. 2005; 
Guan et I. 1994). Luo arid co-workers (199 ) 
mv s ,gated the patchouh 011 from the Gao ao 
County, China and noted the stem to contain high 
pogostone cont nt while th I aves contained high 
patchoull alcohol contents. While the chemical 
components were noted to be the same from 
d1fferen regions studied, the compositions were 
found to vary between region • s influenced by 
variou environmental facto s (Singh et al. 2002; Yan 
et al. 2002). Furthermore, the oil composition from 
drffer nt cultivating locations and drfferent harvest, g 
1mes were obviously different (Luo et al. 2002), 

suggesting that detailed chemical study was required 
to establish the reasons for such differences. Such 
studies revealed that there were two main 
chemotypes in patchouli; one being the pogostone-
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type and the other being the patchouliol-type on the 
basis of the molecular evidences (Liu et al. 2002). 
The pogostone-type contained rich oxygenated 
components especially pogostone in the volatile oil 
while the patchouliol-type contain rich patchouliol, 
delta-gua1ene, alpha-guaiene and other non­
oxygenated components (Luo et al. 2003). 

Morphological studies of the leaves of patchouli also 
indicated the leaves to contain external trichomes 
as well as specialized internal accumulatory cells 
where concentrations of the sesquiterpenes were 
noted to be exceptionally higher than other parts of 
the plant (Henderson et al. 1970). Further 
biosynthetic studies revealed high concentrations 
of the enzyme sesquiterpene cyclase (patchoulol 
synthase) rn the leaves, which was postulated to 
be responsible for the conversion of the farnesyl 
pyrophosphate, through biosynthetic mechanisms, 
to the cyclic sesquiterpenes (alpha and beta­
patchoulene, alpha-bulnesene and alpha-guaiene) 
found in patchouli oil (Munck and Croteau 1990; 
Croteau et al. 1987). Another study of the leaf 
extracts revealed the presence of patchoulan-1 , 12-
diol, which was also postulated to be the main 
precursor of nor-patchoulenol (Trifilleff 1980). 

Interesting biological activities have been reported 
for the extracts of patchouli by various authors. The 
patchouli oil has been reported to show actIvIty 
a inc;t hr of m thicillin r i ta t 

S phyloccoc s ure Edw r on t I. 2 04), 
cytotoxic {Park et al 1998) b cteric1dal cti ,,ty 
again t C mpylobacter 1e1un, an L1stena 
monocytogenes {Friedman et al. 2002), antibacterial 
and ant1fungal act1v1ties (Pattra1k et al 1 ; Osa a 
et I. 1990), unu ual tI u de tructIve ect on 
the exoskeletons of Fermo an subterranean 
term, es, Coptotermes formosanus Sh1rak1 (Zhu et 
al 2003), effective mo quI o repellency effects 
( rona kit.et qi 20 '>) h r rn .a 
alt rnat v pre erv t1ve of pen ha e fo d (Ho ley 
and Patel 2005), antIemetIc actIvItIe Y ng et al. 
1999) and trypanocidal activit1e (K1uch1 et al 2004) 
Such interesting b1olog1cal actIvItIes led to a number 
of synthetic studies to attempt their synt esis on a 
laboratory scale {Magee et al. 1995; Niwa et al. 
1984; Niwa et al. 1987; Cory et al 1990) including 
microbial assistance in the conversion of the 
substrates into the desired products (Arantes et al. 
1999). 

Currently, patchouli oil is one of the important natural 
essential oil because of its base and lasting 
aromatic character. The yellowish brown coloured 
viscous oil obtained from the leaves and stems have 
an intensely camphorous odour, a character that is 
utilized In the cosmetic industries to scent perfumes, 

flavour toothpastes and other health and self-care 
products. The global demand for patchouli oil has 
been noted to increase annually with Indonesia as 
the major producer of this oil (Robbins 1983; Tao 
1983). The main buyers of the patchouli oil are the 
USA, Switzerland and France. 

Preliminary studies on the chemical constituents 
in the PNG cultivar of patchouli 0fvossa et al. 2004a) 
has shown the PNG oil to contain superior patchouli 
alcohol content at 70 percent as compared to the 
oil from Indonesia, Philippines, Malaysia, China and 
other South East Asian nations, which have 
patchouli alcohol compositions between 30 - 40 
percent. In view of the economic potential in the 
cultivation and extraction of patchouli oil as an 
alternative agribusiness in PNG, we report herein 
the chemical constituents in the volatile oil extracts 
from patchouli from three localities and discuss these 
data in the light of the global market trends. This 
report is part of an ongoing study to document the 
chemical constituents in the essential oils obtained 
from the diversity of aromatic plants of PNG (Rali et 
al. 2003; Wossa et al. 2004a; 2004b; 2005). 

MATERIALS AND METHODS 

Samples of Patchouli were obtained from Rabaul, 
Port Moresby and the Mekee area of the Central 

Th s em c, 1 in s f the Rabaul ul ivar 

a ro I a P rt or by backy rd g rde to 
corn are i oil yield and chemical compo i ion wit 
that of the s mples from Rabaul. A native cultivar 
from th Mekeo area a also u ed in thi tudy for 
comparative analysis of the chemical const uents. 

The matured leaf samples of he patchoull were 
collected while fre h and the vola ile oil obtained 
through exhaust1v hydrodi tillat1on. The di tillates 
w r tract d J h. • h I (3t r o . r 
rem v d under reduced pres ur o fford yello i h 
brown-col ured pure ii . Th oil ere dried itt 
anhydrous magnesium ulphate and stored at 4 
degree Celsius until further analysis. The analyses 
of the oils were done using a gas chromatograph 
coupled to a mass spectrometer {GC and GC/MS) 
and the individual components identified on the basis 
of their individual retention indices. 

The analyses of the oil constituents were done as 
previously described (Wossa et al. 2005). The 
individual oil constituents were identified on the basis 
of their respective retention indices and confirmed 
by comparison with the mass spectral data of the 
authentic reference compounds or with the library 
of the published data (Adams 1995). 
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RESULTS AND DISCUSSION 

The results of the GC and GC/MS analysis of the 
patchoull 011 obtained from Rabaul, Port Moresby 
and lnawabui in Mekee (Table 1) indicate that the 
Rabaul cultivar of patchouli has a higher patchouli 
alcohol content than the Mekee cultivar with 
compositions at 71 .8 and 43.7 percent compositions 
respectively. Such differences can be expected due 
to the various environmental and genetic factors that 
may be involved in the genesis of the different 
chemical constituents in the two cultivars of 
patchoul1. Similarly, the Port Moresby cultivar was 
found to be superior in yield and composition of the 
patchouli alcohol than the Mekee cultivar with 
compositions at 71 . 7 percent and 43. 7 percent 
respectively. 

On the other hand, the chemical constituents and 
composItIon of the Port Moresby cultivar were noted 
to be similar to that of the Rabaul cultivar. This result 
was as expected because the cuttings were from 
the Rabaul cultivar and were cultivated in the 
backyard garden in Port Moresby to see the possible 
effects of environmental factors on oil yield and 
chemical composition. The simi lar oil yield and 
chemical constituents and composition led us to 
infer that the environmental factors had min·mal effect 
on the yield and composition of he patchoull 011. 

These re u s further suggest t ,at the Rabaul cultivar 
has a hig 1er patchouh alcohol content compared ~o 
that reported from other South Ea ... tAs1 n cultivars. 
Th comparison of the patchoull alcohol cont .nts 

T. 

lpha-p1nene 
lpha-guaiene 
eychellene 

19amma-patctioulene 
eta-patchoulene 
lpha-patchoulen 
elta-guaiene 
ogostol 

R 
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from the Mekee cultivar with that of the other South 
East Asian cultivars can be categorized as being 
similar on the basis of the patchouli alcohol 
composition at around 40 percent, however they differ 
in the composition of the other constituents. This 
study, further shows that the three patchouli cultivars 
analyzed so far belong to the patchouliol-type with 
high patchouli alcohol contents and other non­
oxygenated constituents. 

On the basis of the chemical compositional data on 
patchouli oil presented, it can be realized that the 
patchouli alcohol content in the patchouli oil from 
Rabaul are higher compared to those reported from 
other patchouh oil producing countries in the region. 
This implies that patchouli oil from PNG can be 
readily accepted on the global patchouli oil market 
on the basis of the high patchouli alcohol contents. 
These results further suggest that patchouli can be 
encouraged and cultivated as a rural based agro 
industry in PNG. With the current global market for 
patchouli oil fluctuating between US$ 12 - 27 per 
kilogram, PNG could do well in introducing patchouli 
oil production as an alternative income earner in the 
country. 

It ;s therefore recommended that further studies into 
the effects of the soil nutrients and chemistry, 
irrigation systems, age of crop at harvest, other 
important environmental as ell as genetic factors 
be pursued to identify the op Imum condition for 
maximum yield of the patchouli alcohols with high r 
pa chouh alcohol content from the patchouli cultivars 

emon c bin r 

a l 

75 
3.9 

1. 7 

9.9 
5.1 

4.6 
32 

5 
6.5 

1.2 
7.8 
6.2 
3.7 
1.8 
1.4 
9.5 

atcho Ii alcohol 
eta-caryophyllene 
ciphyllene 
eta-patchoulene 
iridiflorol 
elina-3,7(11 )-diene 

71.8 71. .7 
2.4 

Benzyl benzoate 
,sH220 

1sH24 
1sH2sO 

- = not detected. 

◄ 
• I 

1.2 
2.2 
1 4 

6.6 

5.1 
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of PNG. Such studies will pave the way for 
commercial production of patchoulf oil in PNG as 
an alternative revenue earner. 

CONCLUSION 

This study has given new insight into the commercial 
potential for the patchouli oil production in PNG in 
terms of its oil yield and chemical constituents. The 
Rabau cultivar of patchouli was found to contain 
higher patchouli alcohol content compared to the 
Mekee cultivar while the patchouli alcohol content 
in the Mekeo cultivar were noted to be within the 
marke able range. It was also noted that the 
cultivation of the cuttings from the Rabaul cultivar in 
Port Moresby gave similar yield and composition, 
suggesting that the environmental factors had 
minimal effect on the oil yield and chemical 
composition. 

In view of the commercial potential in the cultivation 
and ex•ractIon of the patchouli oil as an alternative 
revenue earner in the country, further studies into 
the so I nutrients and chemistry, the irrigations 
systems, age of plant at harvest, other environmental 
factors and genetic composition needed to be 
established to assist farmers in cultivating 
Pogostemon cab/in for the extraction of its oil for 
the global patchoul i oil markets 

The au hor a e grateful to Mr Piu P1 kaut of he 
Univer i y of PNG Herbanum for he plant species 
descn fo and 1dentificat1on th Un ver 1ty of P G 
Researc Council for the research grant a d r Ian 
S x o f ew Guinea Spice L o the pa chouh 

fro 1 A baul and the people of lnawabui in 
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