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RESUMO: “Avaliação dos constituintes dos óleos essenciais de folhas de goiabeira (Psidium 
guajava L., Myrtaceae) de três cultivares e da planta silvestre”. Os óleos essenciais de folhas de 
goiabeira Psidium guajava L. de três diferentes cultivares (Paluma, Século XXI e Pedro Sato) e da 
planta silvestre foram analisados a fim de comparar os seus constituintes. O óleo essencial foi obtido 
por hidrodestilação em aparelho de Clevenger modificado. Para a caracterização e quantificação 
dos compostos presentes por CG-EM e CG respectivamente. Os resultados mostraram que os três 
óleos essenciais analisados apresentam inúmeras substâncias em comum com a predominância do 
1,8-cineol. O óleo essencial da cultivar Paluma se difere dos demais devido a alta concentração de 
1,8-cineol (42,68%) e do α-terpineol (38,68%). No óleo essencial da cultivar Século XXI observa-
se a presença do 1,8 cineol (18,83%), trans-carifileno (12,08%) e o selin-11-en-4-α-ol (20,98%) 
como majoritários, enquanto que a cultivar Pedro Sato e a planta silvestre apresentaram com o 1,8 
cineol com (17,68%) e (12,83%), oxido de cariofileno (9,34%) e (9,09%) e o selin-11-en-4-α-ol 
com (21,46%) e (22,19%), respectivamente.

Unitermos: Hidrodestilação, goiabeira, 1,8-cineol, Psidium guajava, Myrtaceae.

ABSTRACT: The compositions of the essential oils from the leaves of three domestic varieties of 
the guava tree Psidium guajava L. (Paluma, Século XXI and Pedro Sato) and of one wild variety 
were compared. Essential oils were extracted by steam distillation, the components were identified 
by gas chromatography coupled to mass spectrometry GC-MS, and the apparent concentrations 
were determined by gas chromatography with a flame ionization detector. The results demonstrated 
that the three essential oils contained many common substances with a prevalence of 1,8-cineole, 
whereas the essential oil of the Paluma variety contained 1,8-cineole (42.68%) as the major 
constituent, as well as α-terpineol (38.68%). The principal components of the essential oil of the 
Século XXI variety were 1,8-cineole (18.83%), trans-caryophyllene (12.08%), and selin-11-en-4-α-
ol (20.98%), while those of the Pedro Sato variety and of the wild plant were 1,8-cineole (17.68%) 
and (12.83%), caryophyllene oxide (9.34%) and (9.09%), and selin-11-en-4-α-ol (21.46%) and 
(22.19%), respectively.
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INTRODUCTION

	 The guava plant is of the Myrtaceae family and 
originates from tropical regions of Central and South 
America. There exist approximately three hundred twenty 
four known species in these regions, distributed and 
cultivated mainly in tropical and subtropical countries. Of 
the genus Psidium, the most important species is classified 

as Psidium guajava L., Myrtaceae. The most widespread 
varieties are Paluma, Pedro Sato, Ogawa and Kumagai, 
and the Brazilian production is concentrated in the states 
of São Paulo and Pernambuco (Pereira, 1995; Manica et 
al., 2000).
	 The tea made from the leaves is well known, 
being used for cramps and diarrhoea; many studies have 
been performed in this respect (Lutterodt, 1989; Almeida 
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et al., 1995; Lozoya et al., 2002). The leaves were 
observed to contain amino acids, triterpenes and steroids, 
acids, phenols, saponins and carotenes. Volatile acids 
[(E)-cinnamic acid and (Z)-3-hexenoic acid], fatty acids, 
and the essential oil were also encountered (Opute, 1978; 
Cuellar et al., 1984; Idstein et al., 1985; Mercadante et al., 
1999).
	 The extracts of the leaves from P. guajava 
present numerous antimicrobial activities against 
microorganisms such as Candida albicans and such 
bacteria as Staphylococcus aureus, Salmonella enteritidis, 
and Bacillus cereus. They also possess antioxidant activity 
as a result of the presence of vitamins, carotenoids, 
polyphenols and, principally, ascorbic acid (Nogueira et 
al., 1978; Nascimento et al., 2000; Qian & Nihorimbere, 
2004).
	 The essential oil from the guava leaves has 
been found to possess many compounds, 1,8-cineole 
and trans-caryophyllene being the most frequently 
encountered (Li et al., 1999; Chen et al., 2007; Cole & 
Setzer, 2007). Pharmacological studies reported important 
anti-proliferation, anti-oxidant and antimicrobial activities 
(Manosroi et al., 2006; Sacchetti et al., 2005).
	 The chemical composition of the essential oils 
can vary widely in different regions, principally because 
of environmental factors, as well as genetic factors that 
can induce modifications in the secondary metabolism of 
the plant (Taiz & Zeiger, 1991). Therefore, the present 
study sought to characterize and compare the contents of 
the essential oils from the leaves of the Paluma, Pedro Sato 
and Século XXI varieties and from a wild variety of the 
guava plant (Psidium guajava L.).

MATERIAL AND METHODS

Plant material

	 Guava plant leaves from the Pedro Sato, Paluma 
and Século XXI varieties and from a wild variety were 
collected in the region of Lavras, Minas Gerais, Brazil. The 
collection was performed in the morning at approximately 
7 am on sunny days, without rain, during March, 2008. 
Exsiccates of these plants were prepared and sent to the 
Herbário ESAL of the Departamento de Biologia of the 
Universidade Federal de Lavras for confirmation of the 
species, whose registry number is 20.207.

Extraction of the essential oil

	 The essential oil was extracted in the Laboratório 
de Química Orgânica of the Universidade Federal de 
Lavras. The leaves were chopped and weighed (300 g). 
The essential oils were obtained by steam distillation 
employing a modified Clevenger apparatus. The extraction 
was performed during a period of 2.5 h. The organic 
and aqueous phases of the distillate were separated by 
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centrifugation (965.36 g for 5 min). The oil was removed 
with a micropipette and stored protected from the light 
(Castro et al., 2006).

Humidity test

	 The humidity of the leaves was determined 
simultaneously with the extraction of the essential oil. 
A mixture of 5.0 g of chopped leaves and 80 mL of 
cyclohexane were heated under reflux according to the 
method described by Pimentel et al. (2006) to determine 
the concentration of the oil (w/w) in the dried plant. The oil 
and humidity contents of the dried plant were determined 
in triplicate.

Composition and identification of the constituents of 
the essential oils

	 The identification of the constituents of the 
essential oils was performed in the Laboratório de Química 
de Produtos Naturais of the Universidade Federal de 
Uberlândia. The oil was submitted to gas chromatography 
coupled with mass spectrometry (GC/MS) on a Shimadzu, 
model CG 17A chromatograph equipped with a model QP 
5000 mass detector and a 30 m by 0.25 mm fused silica 
capillary column containing DB5, with helium as the 
carrier gas. The injector temperature was 220 °C and the 
detector temperature was 240 °C. The oven temperature 
was programmed from 60 to 240 °C at 3 °C/min. The 
compounds were identified by comparison of the mass 
spectra with spectra from the library (Wiley 140) and by 
the Kovat`s Index (Adams, 1995).
	 The assessment of the quantities of constituents 
in the essential oil was performed using a Shimadzu GC 
17A gas chromatograph equipped with a flame ionization 
detector and a DB5 capillary column under the following 
operational conditions: the column temperature was 
programmed from 40 to 240 °C; injector temperature, 220 
ºC, detector temperature, 240 °C, carrier gas, nitrogen (2.2 
mL.min-1), split rate, 1:10; volume injected, 1 μL (1% 
solution in dichloromethane) and column pressure, 115 
kPa. The quantification of each constituent was obtained 
through normalization of areas (%).

RESULTS AND DISCUSSION

	 The essential oils from guava leaves of Paluma, 
Pedro Sato, and Século XXI varieties and from wild plants 
furnished almost the same yields. Eighteen monoterpenes 
and sesquiterpenes were identified and are presented 
in Table 1 with their respective concentrations (%) and 
Kovats indexes. The structural formulas of some of these 
compounds are depicted in Figure 1.
	 The chemical constitution of the essential oil 
from the wild plant is very similar to that of the Pedro Sato 
and Século XXI varieties, differing in the concentration 
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of the constituents and in the presence of β-bisabolol. 
Moreover, the composition of the essential oil from the 
Paluma variety is different. There is a high concentration 
of 1,8-cineole (42.68%) and α-terpineol (38.68%), and 
the presence of cis-sabinene hydrate (1.65%), terpin-4-ol 
(1.65%) and borneol (1.06%) was also observed.
	 The essential oil from guava leaves characterized 
in the state of Ceará presented several compounds in 
common with the oil under study, such as α-terpineol, 
trans-caryophyllene, humulene and α-borneol. (Craveiro et 
al., 1891; Santos et al., 1998). Silva et al. (2003) observed 
that the major constituents of guava essential oil from the 
state of Pará were α-pinene (23.9%), 1,8 cineole (21.4%) 
and β-bisabolol (9.2%).
	 The essential oil of the Século XXI variety 
contained the highest concentration of trans-caryophyllene 
(12.08%) among the four varieties. This compound is one 
of the main constituents of the essential oil from guava 
leaves from various countries such as China (18.8%), 
Cuba (21.6%), Nigeria (21.3%) and Taiwan (27.7%) (Li et 
al., 1999; Pino et al., 2001; Ogunwande et al., 2003; Chen 
et al., 2007).

	 Some compounds encountered in the essential oil 
from guava leaves possess important biological activities 
and have proven medical uses. Trans-caryophyllene 
has espasmolític activity and local anesthetic and anti-
inflammatory activities, α-terpineol has insecticidal 
activity against several insects, and 1,8-cineole acts as an 
expectorant, analgesic and antiseptic (Prates et al., 1998; 
Lee et al., 2004; Simões & Spitzer, 2004).

CONCLUSION

	 There was a greater variation in the constituents of 
the essential oil from guava leaves of the Paloma variety as 
a result of the high concentration of 1,8 cineole (42.68%) 
and α-terpineol (38.68%). The major components of the 
essential oil of the Seculo XXI variety were 1,8-cineole 
(18.83%), trans-caryophyllene (12.08%) and selin-11-en-
4-α-ol (20.98%) while those of the wild plant and the Pedro 
Sato variety were 1,8-cineole (17.68%) and (12.83%), 
caryophyllene oxide (9.34%) and (9.09%) and selin-11-
en-4-α-ol (21.46%) and (22.19%), respectively.

Compound
Domestic Variety

Wild Variety IKcalc IKtab
Paluma Pedro Sato Século 

XXI
benzaldehyde 2.32 2.69 1.59 0959 0961
1,8-cineole 42.68 17.68 18.83 12.83 1032 1033
cis-ocimene 1.77 0.92 1.83 1038 1040
trans-sabinene hidrato 1.65 1097 1097
borneol 1.06 1161 1165
terpin-4-ol 3.94 1173 1177
α-terpineol 38.68 2.79 3.06 0.86 1191 1189
trans-caryophyllene 8.24 12.08 8.89 1420 1418
α-humulene 1.46 2.07 1.51 1452 1454
guaiene 3.91 4.50 6.74 1487 1490
α-selinene 3.55 4.20 5.79 1495 1494
trans-nerolidol 0.36 3.34 8.19 4.65 1569 1564
caryophyllene oxide 2.26 9.34 6.89 9.09 1587 1581
humulene epoxide 0.37 2.33 2.23 2.46 1610 1606
cadinol 0.38 7.28 1.16 8.18 1637 1640
selin-11-en-4-α-ol 21.46 20.98 22.19 1662 1652
14-hydroxy-9-epi-(E)-
caryophyllene 

2.00 0.81 2.01 1668 1664

β-bisabolol 0.91 1683 1671
yield (% w/w) 0.09 0.10 0.11 0.11

IKcalc-calculated Kovat`s index; IKtab-tabulated Kovat`s index (Adams, 1995).

Table 1. Percentage compositions and Kovat`s indices of the components of the essential oils from three domestic 
and one wild variety of P. guajava.
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