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arisl oils obtmned from differemt pants of Schinus terebinthifolius Raddi. were analysed by GLC and GLC-ME5CA
£ €1 compounds were dentified: 40 of which were reported for the first time in this plant. Qualitative and quantitntive
fiterent oils have been recorded In the fruits and stem bark oils, a=pinene was the major compound constituting
ad §3 4%, respectively The major compound of both flower and leaf oils was a-cadinol and represented by 14 8% and
37 §9,) was the major constituent. All the prepared oils showed remarknbile

INTRODUCTION

Several  plants  of  the  genus
{ Anacardiaceac) have been reported to have a powerful
bactericidal, emmenagogue ", contraceptive !, and
herbicidal, activities ¥ as well as a substitute for black
sepper ¥, Constituents that have been jsolated from
these plants include volatile oils, sterols, triterpenoids,
Navonoids “#, glycosides @ and tannins **™.Schinus
teretunthifolius Raddi. which is anative to Central and
South America ™ was introduced to Egypt and
cultivated as ornamental plant for its beautiful, red ripe
fruits which are of highest decorative value. The
chemical composition of . rerebinthifolius Raddi. fruits
essential oil from Florida ' and Pakistan D has been
previously studied. Previous study * on the neutral oily
portion from hexane-ether extraction of crushed berries
of the plant growing in Florida, resulted in the
identification of nine monoterpene hydrocarbons viz. a-
pinene, 3-carene, a-phellandrene, p-cyment, limonene,
f-phellandrene, [J-pinene, terpinolene and sabinene, in
addition to ¢s-sabinol,  carvotanacetone, B-caryo-
phyllene, a-and f-cubebene. From the same location ",
the essential oil prepared by distillation from the fruits
revealed that the oil was rich in a-pinene and a-
phellandrene. In the plant growing in Pakistan, Shafiq ef
™" found three major compounds, those identified
being a-pinene, a-phellandrene and B-pinene in addition
to seven minor ones; camphene, sabinene, 3-carene, p-
cymene, y-terpinene, terpinolene and [-caryophellene.
The fruits oil of S terebinthifolius Raddi. cultivated in
Egypt has not been thoroughly studied with modern
analvtical methods. Since 1982, fourteen compounds
only have been identified in the fruits essential oil of S.
terebinthifolius Raddi. cultivated in Egypt " ; five
majors viz. e-pinene, p-cymene, a-phellandrene, B-
pinene and bomnyl acetate and several minors Viz.
limonene, y-terpinene, terpinolene, citral, comphor,
borneol, geraniol, thymol and carvacrol. The disparity of
the above results, as well as the lack of a more detailed
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analysis of S rerebinthifolins - Raddi, volatile oil, have
motivated our study. As regards the leal, stem (bark and
wood) and flower oils ol S, terebinthifoling Raddi.
nothing  could be traced in the current literature
concering their composition.

In the present study, the volatile oils prepared
from different parts of . ferebinthifolins Raddi. were
analysed. The qualitative and quantitative variations of
their  oils have been recorded.  Morcover,  the
antimicrobial activitics of these oils were determined.

EXPERIMENTAL

Plant material: Different organs of S. terehinthifolins
Raddi. (Brazilian pepper-tree, Christmas-berry tree) viz.
fruits, leaves, flowers, stem (bark and wood) were
collected in October 1997 from plants cultivated in the
vicinity of Zagazig. The plant was identified by Dr. A.
Al-Nowaihi, the Professor of Plant Taxonomy, Faculty
of Science, Ain Shams University, to whom the authors
are indebted.

Essential oil isolation: The volatile oils were prepared
from fresh plant organs by stecam distillation using E. P,
method ¥ and the percentage yield (V/W) was found
to be: fruits (3.8 %), leaves (0.35 %), flowers (0.25 %),
stem bark (0.15 %), wood ( 0.08 %). The oils were
dried with anhydrous sodium sulphate and kept at 4°C in
sealed vials for analysis.

Essential oil analysis:

GLC: GLC was carried out on a Carlo Erba Miga 5160
gas chromatograph fitted with a fused silica capillary
column DB-1 (30m x 025 mm id,, 0.25 pm film
thickness) under the following conditions: carrier gas He
with flow rate 2 ml min.”; detector, FID, temp. 300 °C,
inj. temp. 250 °C; split ratio 1:10; oven temp. program:
initial temp. 50 °C for 4 min., 50 - 90 °C at 4 °C min.”,
90-300 °C at 10 °C min." then hold for 10 min.
Analyses of 2ul of 0.2 % ethyl acetate solution of oils
were performed. Kovats retention indices (RI) D were
calculated using co-chromatographed standard n-alkane
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emivtare (-9 0 C-24) Quamastion of the components
wis performed on the basi of thew (:1.C peak a-u-u
GLO-MS  Amahaey were carned out on a Finningan
MAT 4500 mas apectromeie? n.::.l'.m\cd with a fused
wica caprliany columa OV-1(30mx G2Smm1d, 025
yen Tl thickmess) Conditions camier gas He (50 Kpa),
it rato 1 20 mj temp 250 °C. oven temp. program
wits! temp 44°C 4 mm psothermal, 45-75 *C a1 3 °C
mm L, TSI @ 4 °C mn T, H1S312°C a6 °C
min | L1-MS were recorded at 45 eV Identification of
the constituents was  performed by comparing their
retention ndices end mass fragmentation patterns with
the publnhed data ' ™ ™

ANTIMIC ROBIAL ACTIVITY

The antimncrobeal activities of the essentual oils of
difficrent plant parts were carried out, adopting the disc
agae diffusion method “” Each cup was filled accuratety
with 40 ;J of 20% ot i dsmfth\lfrmmm (i i for
cach oil. The sensstivity of the oils was tested against
fwo Cram-positive bacteria  Stapindococcus oureus,
subtilin and two CGram-negative bacteria
Lachevicha ooll, Nersseria menmngitidn and one fungus
tondida albeogrn all of them are stramms  msolated and
Wentified by the stafl of Mirobwilogy Department,
lagang University
ornytetracyclin and

gomamvem  were  used 23 standard antibactenial and

Pavetlus

i 8;«.?"_- of Pharmacy

Chiotampbenicol pemciilon,

&
mysiatn & standard antifungal compounds The plates
werr ancubated over might at 37 *C i case of bactena
and 3 “C m case of fung: The oberved zomes of
sdubntion were meksored (i mm) and compared agamnst
the standard discs of antdotics. Resulty are recorded in

(Table 3}

FESULTS AND DISCUSSION
The qualitative and quantnative analytical results
of the essentiafl oils from  five different plant pans are
shown m (Tables | and 2) All the obtamned oily
exlubited 2 colouricss 10 pale yellow colour except the
siem wood has 8 derk yellow colour. The otls have a
characteristic  aromatic pepper-like odour and a pungent
laste Most of thew components were identified i cach
sample. The unidentified pars of the ouls were mainly
comatitated by @ minture of ov)ygenated monoterpenes
and sesquitetpencs, whose indrvidua! percentages were
wnly i wnall or trace amovets, Previous works on §
terebenthifulng Radds ® '% enabled the demtifiction of
23 consttuents i the oil. In our study, we analyzed the
er constauents @ well We have identified 53
Sifferest compounds 40 of which were reponted for the

Grt time mthe ol o § tervbinthefilis Raddi
. In the volstile wil of froiss, 44 compounds were
Fourd which tepresented about 92.3% of the tota)

composition of the ol As reported before *h 5
monaoterpene hydrmzrfxmt were the mamn CONUiting,
(47 2%), especially a-pinene (27 5%), {i-phellandren,
(13 6%), [-pinene (4 5%), sabinene (3.9%), p-cymene
(3.1%) and limonene (26%). In the sesquiterpens
hydrocatbon  content (14.3%), germacrene [ 15 tha
major (11 7%). Spathulenol (10.3%) and khusirst
(3.1%) constitutes the main oxygenated sesquiterpenes
The percentage of a-pinene was quite similar with tha
reported  to be found n the fruit oil of plant from
Florida ™ (26%), on the other hand the percentage was
found to be lower than that reporied 1o be found in the
oil of plants from Pakistan "' and Egypt "7 (43.2 a0d
14 25%, respectively). The percemtage of fi-pinene was
higher than that reported to be found in the oil of plants
from Florida ™ and Pakistan " (229 and 1%,
respectively ) and lower than that of previous repont from
Egypt "V (729%). a-Phellandrene was detected 2
traces in frut ol of our sample. However, it was
reported 10 be found in a higher percemagein plams
from Florida ™ | Pakistan " and Egypt "4 (16, 14 25,
and 1920, respectively). Bornyl acetate was reported,
2 3 major oxygenated compound (4.71%), citral,
camphor, bomeol, thymol and carvacrol (as minors) in
previous repont from Egypt 'Y, These compounds were
not detected neither in our sample nor in other reports
from Florida ™ and Pakistan ",

Twenty-eight components which  represented
about 97.9% of the touzl composition of the stem bark
oil were identified. The oil was richer in early eluting
compounds rather than later eluting ones. In particular,
the oil 1 rich in u-pinene (52.4%), f-phellandrene
(13%) and [-pinene (6.5%), Only, traces from
vxygenated monterpenes were detected ¢, g, a-pinene
onde. terpin-d-6l and trans piperitol. Germacrene D
(8.5%), Pcubebene (6,4%) and caryophyllene (3.3%)
were the  major compounds in the sesquiterpene
hydrocarbons group.

In the flower oil, 45 compounds were identified
representing about 92.5% of the total 0il composition.
The major compounds were found 1o be from the
oxygenated sesquiterpenes; u-cadinol (14.2%), |-epi-
cubeno! (9 3%) and spathulenol (3.7%). Other major
components include p-cymene, u- and fi-pinene, [i-
phellandrene  and  [imonene  (from monoterpens
hydrocabons) .

The leaf il (37 compounds constituting 84.1%)
thows a similar qualitative pattern to that of the flower
ol in the oxypenated sesquiterpene contents, The oil of
stem wood (39 compounds represeted about 94%) was
characterized by high amount of sesquiterpent
hydrocarhons (57%) and the oxygenated sesquiterpent
(25 4%, A trace of palmitic acid was detected in the



Zavnrip b Phamm, S0 Jupe 2000

Vil & Wa PP |.X

Pabte 1. NS data of the volatle components identified in the oils of Schinus terebmihifolins Raddi

T S — XTI Y Y KT T

| .{_“I!au;nvu_r_ o M_ﬂiwl}('(l_ll 93 91, 77,92, 79,105, 41,121,

if)‘.» Pinene e 136(13) 93 91,92,77,79, 41,121, 105,

i‘ smphene o ) 136(7) 93 121,79, 91,41, 107, 67, 77.

| Sabwene 136(17) 93 | 91,77.79,41, 121, 107,

B - Pinene 136(10) a3 41.69,79,77, 121,91, 107,

! f\f}_!« ene 136(3) 41 93. 69,91, 67,53, 107, 121,
Q- "’f‘ i}.:mlujm_' 136(15) 93 91, 77,92, 41,65, 51,
A"‘;_‘;‘;\l"“_"(" 134(27) 119 91, 77, 65, 41, 103,

| - Phellandrene 126021) 93 91,77, 79,41, 121, 107,
| monene ] 136(23) 68 67.93,79,41, 53, 121.

Y —-‘! erpinene I'i(\(;’“i 93 91,77, 121, 79, 105, 43.

o -Pinene oxide - nd 67 43,41, 109, 83, 55, 137,

‘l erpimolene 1 36(50) 121 93,91, 41,79, 67, 107.

Cine -l imonene oxide nd. 43 109,41, 67,119, 137, 79.

| 1 rLsrw | imonene 'f‘f,i.‘!" nd. 43 67,79, 41,93, 109, 55.

( x\ﬂ l—hh\.lm terpineol nd. 71 43, 55, 67, 81.

-]Ill—ll'\{(—l-1!|—lﬁlll~|(\| 154(0) 43 93,139, 111,71, 79, 121, 69,

*lunxl—';nml_\ col nd. 92 41, 55,70, 83,91, 119, 109, 134.
Trans-Pinene hydrate 154(3) 43 139,41,69,93, 111, 121,

b(a\\-:v—luluvl nd. 109 | 41,43, 55,91, 81,67,94, 119.
Terpin-4-0l 154(15) 71 43,111,93,41, 55, 136.
meta-Cymen-8-ol 150(6) 43 135,91, 65, 109,
a- Terpineol n.d. 59 93,43, 121, 136, 81, 67.
Myrtenal 150(1) 79 91,41,67, 55,108, 121, 135.
Cis-Piperitol 134(10) 84 139, 41,43, 55, 139, 83,71, 79, 111,
Trans-Piperital 154(8) 84 83,139, 55,43, 71, 111, 93, 97, 43.
Cumin aldehyde 148(70) 133 105, 77,91, 119, 51.

_Il'.'ms Sabinene hydrate ncetate | n.d. 43 93, 81, 55, 69, 107,

 Pipertione 152(15) 82 110,95, 137, 41, 55.

| Geraniol n.d. 69 55,139, 123, 43, 81.
Dihvdro linatol acetate n.d. 109 |43, 81,55, 95,
a-Terpinen-7-al - nd. 79 107,91, 43, 121,
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Fable 1: (Continued) .

[y Terpinen-7al | 150(40) 79 107, 121,91, 77, 135, 43.
f _;\1:.1-\‘_\111;‘11-’-01 130(33) (RN 105,107, 79,91, 119,
!;n Ferpinvl acetate | nad., 43 121,93, 136, 79, 59, 107. ]
Citronelh acetate | nud, N 43, 82,95, 123,67, 69, 55, 109.

c-Copaene 20427) 101 105, 119,91, 81, 55, 69.

B-Cubebene 20:4(12) 105 119, 161, 93, 91, 81, 55, 133,

B-Carvophyliene | 204(7) 41 93, 69,79, 91, 133, 119,105, 161, 55, 189.
B-Gurjunene 204(13) 161 105, 91, 147, 133, 55, 79, 147, 189.

a- Humulene 204¢8) 03 S0, 121,79, 67, 147, 107, 55, 43, 53.

y- Muurolene 204(22) 161 91, 105, 79, 119, 133, 55, 67, 147, 189, 43.
Germacrene 204(20) 161 105, 91, 81, 41, 79, 55, 119, 133, 67, 147.

a- Alkaskene 204(20) 121 93,79, 107, 91, 105, 67, 55, 161, 136, 189.

a- Cadinene 204(26) 103 161,93, 79,91, 55, 119, 133, 147,43, 189,

delta- Cadinene 204(33) 101 134, 119, 105, 91, 81, 189, 55, 145.

a- Agarofuran 220(10) 123 131,109, 124, 105, 91, 43, 146, 81, 93, 55, 163, 67,
Germacrene B 204(26) 121 93, 105, 107. 67, 79, 161, 189, 147, 133, 81, 55, 43.
Spathulenol 220(1 l‘) 43 205, 91, 119, 79, 105, 159, 147, 69, 55, 187, 177.

1-epi-Cubenol n.d. 119 161, 103, 43, 53, 69, 95, 82, 109, 179.

a- Cadinol 222(5) 43 95, 121,204, 161, 81,79, 109, 137, 164.

Khusinol 220(32) 159 177.91, 105, 81, 67, 131, 55,43, 117, 202.

Palmitic acid 256(28) 43 73, 60, 57, 55, 41, 70, 83,97, 129, 115,213, 185,

157,171,

M", molecular i
* Mass fragments are arran

& ldentity ar
column under condition listed in the ¢

Table 2: Composition of esse

¢ based on MS and / or retention index. Compounds
xperimental section.

on peak; B. P, base peak; n.d., not detected.
ged in order of decreasing values of relative intensity %.
are listed in order of elution from OV-1

ntial oils from fresh fruits, flowers, leaves and stem

(bark and wood) of Schinus terebinthifolius Raddi.
Components* (RI)& Percentage
Fruits Flowers Leaves Bark Wood
Monoterpene hydrocarbons
o - Thujene* (919) 1.1 - - 0.6 -
o - Pinene (924) 275 9.6 2.6 524 4.1
Camphene (934) tr - - 4.0 -
Sabinene (960) 3.9 tr - tr -
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B - Pinene (961) 4.5 5.6 0.7 6.5 tr
Myrcene* (982) 0.7 0.6 0.9 0.8 2.3
o - Phellandrene (991) tr 0.4 0.4 1.3 tr
p- Cymene (1008) 3.1 6.2 8.9 0.3 tr
B - Phellandrene (1014) 13.8 5.5 1.4 7.1 tr
Limonene (1017) 2.6 3.7 52 1.7 tr
y - Terpinene (1048) - - - tr -
Terpinolene (1077) - - - tr -
Oxygenated monoterpenes
o -Pinenc oxide* (1076) tr 0.3 - tr tr
cis- Limonene oxide* (1085) tr 0.4 - : tr
trans- Limonene oxide* (1092) tr tr - - tr
cis-p-Dihydroterpineol* (1092) tr tr - - tr
trans-B-Menth-2-en-1-0l*  (1102) 0.5 tr - - tr
trans -Pinocarveol* (1116) tr tr - - tr
trans-Pinene hydrate* (1120) 0.5 tr - - tr
cis-Verbenol* (1125) tr tr - - tr
Terpin-4-ol* (1156) 2.8 5.5 0.5 tr 2.0
meta-Cymen-8-ol* (1159) tr tr - - tr
o- Terpineol* (1168) 0.3 42 0.6 - tr
Myrtenal* (1176) tr tr 0.3 - tr
cis-Piperitol* (1176) tr 2.5 0.3 - 3.5
trans-Piperitol* (1188) tr 0.3 ig tr 0.8
Cumin aldehyde* (1206) 0.7 tr 0.1 - -
trans Sabinene hydrate acetate* (1215) 2.6 tr 03 . -
Pipertione* (1224) tr tr 0.2 - tr
Geraniol (1232) tr tr 0.3 - -
Dihydro-linalol acetate* (1245) tr tr 0.4 - -
o-Terpinen-7-al* (1253) tr 0.5 {r - .
y-Terpinen-7-al* (1258) tr 0.6 0.5 - -
para-Cymen-7-ol* (1271) tr tr 0.6 - .
a-Terpiny| acetate* (1339) tr - . : i
Citronellyl acctate* (1345) tr . . :
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Table 2 : (Continued)
r».\‘:sqnitcrmno hydrocrbons F\
a-Copaene® (1347) - - tr tr ir
p-Cubebene (1373) tr 0.5 4.1 64 | 59 ]
p-Carvophyllene (1410) tr 4.6 5.6 33 ;\
p-Gurjunene* (1419) - 1.2 3.8 0.5 4.7
a- Humalene* (1445) tr 0.6 1.7 0.5 5.5
y- Muurolene® (1453) tr tr tr 0.3 2.5
Germacrene D¥ (1472) 11.7 2.8 1.0 85 8.5
a- Alkaskene® (1486) tr 1.8 2.1 0.5 tr
a- Cadinene* (1492) tr 1.6 1.3 0.5 23.5
delta- Cadinene™* (1513) 0.9 1.7 2.4 0.6 tr
Germacrene B¥* (1549) 1.7 1.5 2.2 - ir
Oxygenated sesquiterpene
a- Agarofuran® (1540) tr 1.7 2.3 - (r
Spathulenol* (1561) 10.3 3. 3.6 - ! tr
1-¢pi-Cubenol* (1616) - 9.3 10.7 0.6 ! 11.7
o- Cadinal® (1641) - 14.2 16.8 1.5 12.4
Khusinol* (1664) 3.1 1.1 1.0 - 1.3 ’
Others
Palmitic acid* (1955) - - tr ir tr
Total identified 923% | 925% | 841% | 97.9% [ 1% |
tr = traces (con. <0.1%) -= absent.
ative to n-alkanes (C-9 to C-24) from OV-1 column..

Rl = retention index; RI data were measured rel
% = New for Schinus terebinthifolius Raddi (not previous

Florida, Pakistan and Egypt).

ark, wood), and leaf oils. Palmitic acid has been

stem, (b
ntified in the seed essential oil of Hibiscus

recently ide
abelmoschus
Finally, it w
qualitative and quantitative differences
essential oils of different plant parts.
The essential oil composition of S. terebinthifolius
was found to be different from data published before @-
) Although, we identified much more compounds
(Table 1), some of the previously identified compounds

detected in our sample as: A’-carene, cis-
019 A’.carene

24
as evident that there is a considrable
between the five

were not
sabinol, carvotanacelone, Q- cubebene

a1 citral, camphor, borneol, bornyl acetate, thymol and
carvacrol ®. The differences could be due to seasonal

variation, ecelogical or environmental factors.

ly reported in the essential oil in plants from

Concerning the antimicrobial activity (Table 3),
all the tested oils exhibited significant levels of activity
aganist the tested strains for both bacteria and fungi. The
fruit oil is the most effective oil aganist all the tested
organisms. This is in agreement with the previously

published data #%29,
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Table \n: Resuftn ofantimnerobial soreeting of volatile oils trom dufterent pt

‘ ‘ At patts ol e TN
ervdo ey Radid (0 jdwere applied i cacht assay )
| Materal I’\.\mcm of mhllntmu .mw m mm‘ B ]
{ . TR R ]
{ (IR m;\ bae wa G oy, bacteria tungt
i T AdB P RR(S F AR \ N ? .
S o R AL \_ BALSRERRANEERTER AN Bosubulis Co@dioany
A\ \\ atile \\;1 ot"w‘:\"‘w o N\ W B T O S
Wetate i etleavest AN T T T e
\\~ x*“v \rt‘-'f\' 1S 1S 17 ¥
\ clatile ol of'tl \‘\\c‘\ 2 M 1w X N\
) \ Ol «\t‘l\\ \‘:l \‘1 \\ \‘\‘\{“ I 22 MU |4 N
L 1'"\:. ::y‘xcm\oi 30 ug dise, Q0 13 - 21 .
L Pen eniciilin n 10 ug dise, . - 22 - -
Lt J\\\hl\\ 30 ug dise, 13 20 - 2 -
LA u\vmm\\m l\‘ ug \J\\ 13 0 (N - -
R \\\' ystatin i\‘\‘ ug \h\\ . - - - 17
= N sone of inhibition ) Concentration : 20% oil in DM,
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