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Abs tract

Essen tial oil from the fresh ae rial parts of Po rophyllum ru de ra le (Jacq.) Cass. (As te ra ceae)
co llec ted in Ja nuary 2005 was analyzed by GC/MS. The oil was ob tai ned by hydro dis ti lla tion
with a 0.18% w/v ex trac tion yield. Twenty three com po nents were iden ti fied by com pa ri son of
their mass spec tra with the mass spec tra of a GC- MS Li brary data and the re ten tion in di ces cal -
cu la ted for every com pound. The main cons ti tuents were a mix tu re of li mo ne ne and b-ph ella -
ndr ene (50.3%), sa bi ne ne (20.2%), 1- un de ce ne (4.7%), 4- ter pi neol (3.8%) and a-p in ene (2.9 %).
An ti bac te rial ac ti vity of the essen tial oil of this spe cies was eva lua ted against Gram po si ti ve
(Staphylo coccus au reus, En te ro coccus fae ca lis) and Gram ne ga ti ve (Es che ri chia coli, Kleb siel la
pneu mo niae, Pseu do mo nas ae ru gi no sa) bac te ria using the disc diffu sion agar method. The re -
sults showed a broad spec trum of ac ti vity with mi ni mal inhi bi tory con cen tra tion (MIC) va lues
ran ging from 20 to 200 µg/mL.

Key words: As te ra ceae; an ti bac te rial ac ti vity; essential oil; GC- MS; Po rophyllum
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Com po si ción quí mi ca y ac ti vi dad an ti bac te ria na
del acei te esen cial de las par tes aé reas de Po rophyllum

ru de ra le (Jacq.) Cass. co lec ta do en Ve ne zue la

Re su men

El acei te esen cial de las par tes aé reas de Po rophyllum ru de ra le (Jacq.) Cass. (As te ra ceae)
fue ana li za do por CG/EM. El acei te ex traí do por hi dro des ti la ción dio un ren di mien to de 0,18%
p/v. Vein ti trés com po nen tes fue ron iden ti fi ca dos por com pa ra ción de sus es pec tros de ma sas
con los es pec tros de ma sas de la base de da tos Wi ley GC- MS y los ín di ces de re ten ción cal cu la -
dos para cada com pues to. Los com po nen tes ma yo ri ta rios fue ron una mez cla de li mo ne no y
b-fela ndr eno (50,3%), sa bi ne no (20,2%), 1- un de ce no (4,7%), 4- ter pi neol (3,8%) y a-p in eno
(2,9%). La ac ti vi dad an ti bac te ria na del acei te esen cial de esta es pe cie fue eva lua da so bre bac te -
rias Gram po si ti vas (Staphylo coccus au reus, En te ro coccus fae ca lis) y bac te rias Gram ne ga ti vas
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(Es che ri chia coli, Kleb siel la pneu mo niae, Pseu do mo nas ae ru gi no sa), usan do el mé to do de di fu -
sión en agar con dis cos. Los re sul ta dos mos tra ron ac ti vi dad an ti bac te ria na de am plio es pec tro,
con un ran go de con cen tra ción inhi bi to ria mí ni ma (CIM) en tre 20 µg/mL y 200 µg/mL.

Pa la bras clave: As te ra ceae; acei te esen cial; ac ti vi dad an ti bac te ria na; CG/EM;
Po rophyllum ru de ra le.

In tro duc tion

Po rophyllum ge nus (As te ra ceae) com -
pri ses 28 spe cies dis tri bu ted in the sub tro -
pi cal Ame ri ca. Po rophyllum ru de ra le (Jacq.)
Cass., is a shrub of 1.50 m of height appro xi -
ma tely and it is cha rac te ri zed by its strong
fra gran ce (1). The ae rial parts of the plant
have been used in folk me di ci ne as diapho -
re tic, em me na go ge, se da ti ve (2), to treat ge -
ni tal in flamma tion and to alle via te epi lepsy
(3). The al co ho lic ex tract from ae rial parts of
the plant has also shown ac ti vity in vi tro
against the pro mas ti go te forms of Leish ma -
nia (4). In ves ti ga tions have been ca rried out
to as sess the re sis tan ce role of this spe cies
against in sect her bi vo re. a-Te rthienyl, a
phyto to xic polya cetyle nic de ri va ti ve and a
va riety of mo no ter pe nes and ses qui ter pe nes 
have been re por ted in P. gra ci le and P. ru de -
ra le and the hypo the sis that the se vo la ti les
exert a syner gis tic effect on the in sec ti ci dal
pro per ties of a–ter thienyl was also pro ved
(5). Stu dies on the che mi cal com po si tion of
the essen tial oil of some spe cies of this ge -
nus have re vea led the pre sen ce of thiophe ne 
and thymol de ri va ti ves (6-8) and dithienyla -
cetyle ne was also iso la ted from the ae rial
parts of Po rohyllum ru de ra le (9). The che mi -
cal com po si tion of the essen tial oil of P. ru -
dea ra le growing in Bo li via (10), Bra zil
(11-12) and Me xi co (3) have also been pre -
vious ly re por ted. In the pre sent study we are 
re por ting the che mi cal com po si tion of an
essen tial oil samp le ob tai ned from ae rial
parts of P. ru de ra le co llec ted from a xe -
rophytic area of Ve ne zue la and the an ti bac -
te rial ac ti vity against Gram po si ti ve and
Gram ne ga ti ve bac te ria using the disc diffu -
sion agar method.

Ma te rials and Methods

Ae rial parts of Po rophyllum ru de ra le,
were co llec ted at the flowe ring sta ge in Ja -
nuary 2005 in a xe rophyi tic zone of Ve ne zue -
la (San Juan de La gu nil las) at 1099 m abo ve
sea le vel. Vou cher spe ci men (703) has been
de po si ted in the Her ba rium MERF of the Fa -
cul ty of Phar macy and Bio me di cal Scien ces
of Uni ver sity of Los An des.

Iso la tion of essen tial oil

Fresh lea ves and in flo res cen ces (1.250
g) were cut into small pie ces and sub jec ted to 
hydro dis ti lla tion for 4 h, using a Cle ven ger-
 type appa ra tus. Dis ti lled wa ter (5 lt) was
used for the ex trac tion of the essen tial oil.
The ye llow oil was dried over anhydrous so -
dium sul pha te and sto red at 4°C.

Gas chro ma to graphy: GC analyses
were per for med on a Perkin- El mer Au toSys -
tem gas chro ma to graph equipped with fla me 
io ni za tion de tec tors. Two ca pi llary co lumns
of different po la ri ties were used: a 5%
phenyl methyl polysi lo xa ne fu sed- si li ca co -
lumn (HP- 5MS, Hewlett Packard, USA) 60 m
x 0.25 mm, film thickness 0.25 µm, and a
polyethyle ne gly col fu sed- si li ca co lumn
(AT- WAX, All tech Asso cia tes Inc., Deer field,
IL) of the same di men sions. The ini tial oven
tem pe ra tu re was 60°C; it was then hea ted to
260°C at 4°C/min, and the fi nal tem pe ra tu -
re was main tai ned for 20 min. The in jec tor
and de tec tor tem pe ra tu res were 200°C and
250°C, res pec ti vely. The ca rrier gas was he -
lium at 1.0 mL/min. The samp le was in jec -
ted using a split ra tio of 1:100. Re ten tion in -
di ces were cal cu la ted re la ti ve to C8-C24 n-alk -
anes, and com pa red with va lues re por ted in
the li te ra tu re (13-14).
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Gas chro ma to graphy- mass spec tro -
me try: The GC- MS analyses were ca rried
out on a Hewlett Packard GC- MS sys tem,
Mo del 5973, fi tted with a 30 m long, cross-
 lin ked 5% phenyl methyl si lo xa ne (HP- 5MS,
Hewlett Packard, USA) fu sed- si li ca co lumn
(0.25 mm, film thickness 0.25°m). The sour -
ce tem pe ra tu re was 230°C, the qua dru po le
tem pe ra tu re 150°C, the ca rrier gas he lium,
ad jus ted to a li near ve lo city of 34 m/s, the
io ni za tion energy 70 eV, and the scan ran ge
40- 500 amu at 3.9 scans/s. The in jec ted vo -
lu me was 1.0 ml of a 2% di lu tion of oil in
n-he pt ane. A Hewlett- Packard ALS in jec tor
was used with split ra tio 1:100. The iden ti fi -
ca tion of the oil com po nents was ba sed on a
Wi ley MS Data Li brary (6th edn), fo llowed by
com pa ri sons of MS data with pu blished li te -
ra tu re (13).

Mi cro bio lo gi cal analysis

Bac te rial stra ins

The mi cro or ga nisms used were
Staphylo coccus au reus (ATCC 25923), En te -
ro coccus fae ca lis (ATCC 29212), Es che ri chia
coli (ATCC 25992), Kleb siel la pneu mo niae
(ATCC 25922) and Pseu do mo nas ae ru gi no -
sa (ATCC 27853).

An ti mi cro bial method

The an ti mi cro bial ac ti vity was ca rried
out accor ding to the disc diffu sion as say
des cri bed by Ron dón et al (15). The stra ins
were main tai ned in agar at room tem pe ra tu -
re. Each bac te rial ino cu lum (2.5 mL) was in -
cu ba ted in Mue ller- Hin ton broth at 37°C for
18 hours. The bac te rial ino cu lum was di lu -
ted in ste ri le 0.85% sa li ne to ob tain tur bi dity 
vi sua lly com pa ra ble to a McFar land Nº 0.5
stan dard (106-8 CFU/mL). Every ino cu lum
was spread over pla tes con tai ning Mue ller-
 Hin ton agar and a pa per fil ter disc (6 mm)
sa tu ra ted with 10 µL of essen tial oil. The
pla tes were left for 30 min at room tem pe ra -
tu re and then in cu ba ted at 37°C for 24 h.
The inhi bi tory zone around the disc was
mea su red and ex pressed in mm. A po si ti ve

con trol was also as sa yed to check the sen si -
ti vity of the tes ted mi cro or ga nisms using the
fo llowing an ti bio tics: Am pi ci llin- sul bac -
tam® (10 µg/10 µg), Van comy cin® (30 µg),
Ne til mi cin® (30 µg), Az treo nam® (30 µg) and
Ce fo pe ra zo ne® (75 µg) (Table 2).

The mi ni mal inhi bi tory con cen tra tion
(MIC) was de ter mi ned only with mi cro or ga -
nisms that dis pla yed inhi bi tory zo nes. MIC
was de ter mi ned by di lu tion of the essen tial
oil in di methyl sul pho xi de (DMSO) pi petting
10 µL of each di lu tion onto a fil ter pa per disc. 
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Ta ble 1

Com po si tion of the essen tial oil of ae rial parts

of Po rophyllum ru de ra le (Jacq.) Cass. co llec ted

in Ve ne zue la*

Components % w/v RI 

tricyclene 0.2 926

a-pinene 2.9 932

sabinene 20.2 967

b-pinene 0.7 971

myrcene 2.7 982

p-mentha-1-(7),8-diene 2.2 996

a-terpinene 1.1 1009

p-cimene 0.3 1018

limonene +
b-phelandrene

50.3 1024

trans-b-ocimene 1.2 1042

g-terpinene 1.7 1055

1-undecene 4.7 1092

linalool 0.3 1102

cis-p-2-menten-1-ol 0.3 1124

4-terpineol 3.8 1181

1-tridecene 0.5 1302

b-cariophyllene 1.5 1424

germacrene-D 0.4 1488
*The com po si tion of the essen tial oil was de ter mi ned
by com pa ri son of the mass spec trum of each com po -
nent with Wi ley GC/MS li brary data and also from its
re ten tion in dex (RI).



Di lu tions of the oil within a con cen tra tion
ran ge of 10- 230 mg/mL were also ca rried
out. MIC was de fi ned as the lowest con cen -
tra tion that inhi bi ted the vi si ble bac te rial
growth (16). A ne ga ti ve con trol was also in -
clu ded in the test using a fil ter pa per disc sa -
tu ra ted with DMSO (10 µL) to check pos si ble 
ac ti vity of this sol vent against the bac te ria
as sa yed. The ex pe ri ments were re pea ted at
least twi ce.

Re sults and Dis cus sion

Essen tial oil from ae rial parts of Po -
rophyllum ru de ra le was analyzed by GC- MS. 
The ave ra ge oil yield was 0.18% w/v. Twenty 
three com pounds were iden ti fied in the oil,
be ing a mix tu re of li mo ne ne and b-ph ella -
ndr ene (50.3%), sa bi ne ne (20.2%), 1- un de -
ce ne (4.7%), 4- ter pi neol (3.8%) and xx-p in -
ene (2.9%) the ma jor cons ti tuents. A
summary of the che mi cal com po si tion of the 
essen tial oil is shown in Table 1.

The se re sults were com pa red to the
com po si tion des cri bed in the li te ra tu re for
the essen tial oil of P. ru de ra le that grows in

Cea rá (Bra zil) (11) whe re the main com po -
nents are li mo ne ne (74.6%) and (E,E)-d od ec -
adi enal (21.8%); P. ru de ra le that grows in Rio 
de Ja nei ro (Bra zil) (12) con tai ned trans-b-oc -
im ene (53 %), myr ce ne (16%), li mo ne ne
(13%), a-p in ene (5.4%), 1- un de ce ne (10 %)
and 2-b-p in ene (2.7%) and the main com po -
nents re por ted for P. ru de ra le from Bo li via
(10) were sa bi ne ne (64.1%) and 4-ter pi neo le
(10.3%).

The re sults of the an ti bac te rial ac ti vity
showed a broad spec trum of ac ti vity of the
oil, dis pla ying va lues of MIC ran ging from 20
to 120 µg/mL for the Gram po si ti ve (S. au -
reus y E. fae ca lis) and 100 to 200 µg/mL for
the Gram ne ga ti ves (E. coli, K. pneu mo niae
and P. ae ru gi no sa). The com ple te re sults of
this ex pe ri ment are shown in Table 2. This is
the first time the an ti bac te rial ac ti vity of the
essen tial oil of P. ru de ra le has been re por ted.

An ti mi cro bial ac ti vity of essen tial oils is
diffi cult to co rre la te to a spe ci fic com pound
due to their com ple xity and va ria bi lity. It has
been main ly ex plai ned through C10 and C15

ter pe nes with aro ma tic rings and phe no lic
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Ta ble 2

An ti bac te rial ac ti vity of essen tial oil of ae rial parts of Po rophyllum ru de ra le (Jacq.) Cass.

Microorganism Inhibition zone (mm) MIC
(µg/mL)Essential

Oil
Reference Compounds 

 Amp-S     Va     Net    Azt   Cef

Staphylococcus aureus
ATCC (25923)

19*  35* 20

Enterococcu. faecalis
ATCC (29212)

18*               21* 120

Escherichia coli
ATCC (25922)

18*                         23* 100

Klebsiella pneumoniae
ATCC (23357)

12*                                  31* 130

Pseudomonas aeruginosa
ATCC (27853)

9*                                           28* 200

 * Inhi bi tion zone, dia me ter mea su red in mm, disc dia me ter 6 mm, The data shown abo ve is an ave ra ge of two as says.
MIC: Mi ni mal inhi bi tory con cen tra tion.
Amp-S: am pi ci llin- sul bac tam; Va: van comy cin; Net: ne til mi cin; Azt: az treo nam; Cef: ce fo pe ra zo ne.



hydro xyl groups able to form hydro gen
bonds with ac ti ve site of tar get en zymes, al -
though other ac ti ve ter pe nes, as well as al co -
hols, al dehydes and es ters can con tri bu te to
the ove rall an ti mi cro bial effect of essen tial
oils (17). Howe ver, b-ph ella ndr ene and li mo -
ne ne, ob ser ved at im por tant con cen tra tions
in the essen tial oil of the spe cies analysed in
the pre sent in ves ti ga tion, are well known to
possess an ti bac te rial ac ti vity. Pre vious in -
ves ti ga tions have re por ted ac ti vity of the se
com pounds against Es che ri chia coli,
Staphylo coccus au reus, Pseu do mo nas ae ru -
gi no sa, Sal mo nel la typhi, Sal mo nel la Cho le -
rae suis and Ba ci llus sub ti lis, (18, 19, 20).
Thus, the an ti bac te rial re sults ob ser ved in
this in ves ti ga tion might be re la ted to the pre -
sen ce of the se com pounds.

Acknowledg ment

The authors would like to acknowledge
to Al fre do Usu bi lla ga, Fa cul ty of Phar macy
and Bio me di cal Scien ces, Uni ver sity of los
An des for hel ping in per for ming the analysis
of GC/MS and the Fon do Na cio nal de Cien -
cia, Tec no lo gía e In no va ción (Fo na cit), Mi nis -
te rio de Cien cia y Tec no lo gía, Ca ra cas, Ve ne -
zue la, for the par tia lly fi nan cial support (F-
 2000001633) of this in ves ti ga tion.

Re fe ren ces

1. BA DILLO V. Ern stia 11: 191, 2001.

2. CORRÊA P. Dic cionário das Plan tas úteis e
Exóti cas Cul ti va das do Bra sil. Im prensa
Na cional. IBDF- Ministério da Ag ri cul tura, Rio
de Ja neiro, (Bra sil). Vol I, p. 82, Vol II, p. 134,
1984.

3. SOUZA M., SI ANI A., RA MOS M., MENEZES-
 DE- LIMA O.JR., HEN RI QUES M. Phar mazie
58: 582- 586, 2003.

4. JORGE A., SIL VEIRA T., AR RAES S., MELLO
J., BER TO LINI D. Ab stracts of the II World
Con gress on Me dici nal and Aro matic Plants
for Hu man Wel fare. P. 131, 1997.

5. GUIL LET G., BÉ LAN GER A., AR NA SON J.
Phy to chem is try 49: 423- 429, 1998.

6. BOHL MANN F., ZDERO C. Phy to chem is try
18: 341- 343, 1979.

7. BOHL MANN F., ZDERO C. KING R., ROB IN -
SON, H. Phy to chem is try 22: 1035- 1036,
1983.

8. BOLHMANN F., BA RUAH R., DOMÍN GUEZ X.
Planta Med1:77- 78, 1985.

9. BOLHMANN, F., JAKU PO VIC J., ROB IN SON
H., KING, R. Phy to chem is try. 19: 2760,
1980.

10. LOAYZA I., GROOT W., LO RENZO D., DEL LA -
CASSA E., MON DELLO, L. Fla vour Fragr J
14: 393- 398, 1999.

11. ANDRADE- NETO M., BEZ ERRA M., FRE ITAS,
R. J Es sent Oil Res 14: 14- 15, 2002.

12. ANDRADE- NETO M., CUNHA A., SIL VEIRA E.
J Es sent Oil Res 6: 415- 417, 1994.

13. AD AMS R. Iden ti fi ca tion of es sen tial oil
com po nents by GC/MS. Al lured Pub lish ing
Cor po ra tion, Carol Stream IL (USA), 1995.

14. DAVIES N. J Chro ma togr A 503: 1-24, 1990.

15. RONDÓN M., VE LASCO J., MO RALES A., RO -
JAS J., CAR MONA J., GUALTIERI M.,
HERNÁN DEZ V. Rev La ti noamer Quím 33:
55- 59, 2005.

16. CLINI CAL AND LABO RA TORY STAN DARDS IN -
STI TUTE. Per form ance stan dards for an ti -
mi cro bial sus cep ti bil ity test ing; Six teenth
in for ma tional sup ple ment CLSI (2007) Clini -
cal and Labo ra tory Stan dards In sti tute. Penn -
syl va nia, Wayne (USA), 1987- 1998.

17. BEL LETTI N., NDA GI HI MANA M., SISTO C.,
GUER ZONI M., LAN CI OTTI R., GARDINI F. J
Ag ric Food Chem 52: 6932- 6938, 2004.

18. ERAZO S., DEL PORTE C., NE GRETE R.,
GARCÍA R., ZAL DI VAR M., ITURRA G., CAB -
AL LERO E., LÓPEZ L., BACK HOUSE N. J Eth -
no phar ma col 107: 395-400, 2006.

19. DE MIRCI B., KO SAR M., DE MIRCI F., DINC
M., BASER K. Food Chem 105: 1512- 1517,
2007.

20. KHA MIS S., MA JE KO DUNMI O., RUCHI G.,
ONI FADE A., AL- SAIDI S. J Eth no phar ma col
96: 107- 112, 2005.

Scien ti fic Jour nal of the Ex pe ri men tal Fa cul ty of Scien ces,
at the Universidad del Zulia Vo lu me 16 Nº 1, January-March 2008

M.E Rondón et al. / Cien cia Vol. 16, Nº 1 (2008)  5 - 9 9


