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The present study reports the chemical composition, antioxidant, antibacterial, antidiarrheal as well as the
spasmolytic activity of Zanthoxylum rhetsa (DC) essential oil, fractionated oil and its principal constituent
(Terpinen-4-ol). The constituents of essential oil were characterized by GC-FID and GC-MS. The
pharmacological and biological activities of oil, its fraction and principal constituent were carried out in-vivo
and in-vitro. The oil was rich in a group of monoterpene family, constituted mainly of terpinen-4-ol (25.43%),
sabinene (16.50%), β-pinene (10.4%), α-Terpineol (7.63%), γ-Terpinene (5.64%), α-pinene (4.33%), and linalool
(3.25%). The antioxidant capacities of the oil, fractions and terpinen-4-ol were assessed by using
spectrophotometry to measure free radical scavenger 2,2-diphenyl-1-picrylhydrazyl (DPPH). Furthermore, the
oil, its fractions and terpinen-4-ol exhibited appreciable antioxidant, antibacterial, antidiarrheal and non-selective
spasmolytic activity. The study suggests that the oil and its main active constituent (terpinen-4-ol) of the
studied plant would have high potential in the treatment of stress and gastrointestinal diseases.
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INTRODUCTION

C

The demand for natural product and formulation is
increasing due to the high risk of side effects posed by the
synthetic drugs. Studies suggest that the synthetic
antioxidant like butylated hydroxyanisol (BHA),
butylated hydroxytoluene (BHT) and tert.-butyl
hydroxyquinone (TBHQ) have potential to promote
cancer in laboratory animals like rat1. The prolonged use
of synthetic antioxidants is restricted due to their side
effect. This has prompted researchers all over the world
to look for a natural and safe antioxidant. The compounds
from plant products are safer as they produce less toxic or
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inactive metabolites. It is reported that various ailments
(such as atherosclerosis, stroke, diabetes, Alzheimer’s
disease and cancer), are treated with natural drugs and
antioxidant based formulation. Spices and herbs contain
various antioxidants, and chemical constituents which are
used for treating various diseases and aging 2.
Zanthoxylum rhetsa (Roxb.) DC (Hindi Name Trifal),
is a small deciduous tree that belongs to the family
Rutaceae, commonly grown wildly in coastal Karnataka,
southern part of Maharashtra and other parts of India.
Tree bears green color fruits which turns dark brown to
black upon drying, exposing the seed which is discarded.
The grinded pericarp is used as condiment in fish and
some vegetables curries to enhance the flavor in
Karnataka State (India). The pericarp contains essential
oil, which has pleasant odor similar to sweet orange,
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ordan. Plant material connsisting of maature fruits was
w
Jo
dried at room
m temperaturee. After separation from the
seeeds, pericarpp were grounnded using a mixer. Ascorrbic
accid, α-pinene, β-pinene, saabinene, γ-terrpinene, linaloool,
teerpinen-4-ol, α-terpineol and DPPH were
w
purchassed
frrom Sigma-A
Aldrich, USA. Analytical grades solveents
were
w used for the
t experimennts.
Experimenttal animals inncluding Albin
no mice (20–222
g) and New Zealand guuinea-pigs (30
00–450 g) were
w
purchased froom local m
market. All animals were
w
accclimatized (ttemperature 225±2 °C; hum
midity 60%) for
10 days, hadd free access to water and food. All
A
ex
xperiments onn animals werre conducted as
a per the ethiical
guidelines.

ht
s

Issolation of essential oil and preparration of stoock
so
olution
One hundreed gram of grrounded periccarp powder was
w
su
ubjected to hyydro-distillatioon with 1 L of
o water usingg a
Clevenger-type
C
e apparatus ((JSOW, Indiaa) for 4 houurs.
The
T
oil obtainned for eachh specimen were
w
dried with
w
an
nhydrous sodiium sulphate, pooled and sttored betweenn 48°C in amber glass vials unntil analysis. The
T yield of the
oil was foundd to be 2.01 ml/100 g off plant material.
About
A
20 ml of essential oil was colllected by usiing
hydro-distillatiion. Stock soolutions of esssential oil were
w
prepared by dissolving
d
a kknown amoun
nt of oil in 988%
methanol.
m
The working soluutions were prepared
p
(0.988 to
1000 μg/mL) for antioxiddant activitiess using suitaable
dilution in meethanol. For oother activitiees samples were
w
prepared in 30%
% aqueous solution of dimeethylsulfoxidee.
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while unripe pericarp has aromatic taste like orange rind.
It gives puungent tinglinng taste duee to hydroxxyl-αsanshool, preesent in the oil
o 3-5. Sabinenne (35.7-67.7%
%) is
the major constituent
c
inn the essentiial oil, whicch is
responsible for anti–innflammatory, anesthetic and
hypotensive activities6. It has been repoorted that esseential
oil has compparatively bettter anthelminttic activity aggainst
Taenia soliuum, Ascaridia galli and Phheretima posthhuma
when compaared with syntthetic compouund like piperaazine
phosphate7. Local
L
commuunity used the essential oil in
i the
8
treatment off cholera . Esssential oil is used
u
as antiseeptic,
disinfectant and for the treatment
t
of asthma, toothhache
and rheumattism9. The maajor constitueents present inn the
essential oil of seed coat were terpinenn-4-ol (32.1%
%), αterpineol (8.22%), sabinenee (8.1%), β-phhellandrene (77.4%)
and 2-undecaanone (7.1%))10. Sabinene (66.3%), α-piinene
(6.6%), β-pinnene (6.3%) and terpinen--4-ol (3.5%) were
the major components
c
o the seed oil5. The pH
of
H of
extraction medium
m
was noted
n
to influuence the esseential
oil compositiion of Z. rhettsa seeds11. A variety of reeports
are availablee in literaturee on the com
mposition andd the
biological acctivity of the plant extractss and essentiaal oil.
Literature suurvey reportss the antidiaarrheal activitty of
extract of steem bark onlyy12, however, to the best of our
knowledge thhe antidiarrheeal and spasm
molytic activitiies of
essential oil has not beenn studied so far.
f The seconndary
metabolites vary accordding to the geographical and
environmental conditions;; in the presennt study, we report
the chemicall constituents of essential oil
o of pericarpp and
the antioxxidant, antibbacterial, anntidiarrheal and
spasmolytic activity assoociated with the
t oil and active
a
compound issolated from thhe Z. rhetsa wildly
w
grown in
i the
southern-wesstern coast of India.
Experimental
Plant maaterials (Trifa
fal seeds witth pericarp) were
collected froom trees grow
wn in Karwarr City, Karnaataka,
India (Westeern Coast) durring August-O
October 2012 with
the help of local
l
people and
a was authhenticated by M.P.
Srivastav, Retired
R
Botannist, Sagar University,
U
S
Sagar
(India). Herbbarium specim
men (H-2013--1) is deposited at
Faculty of Pharmacy,
P
A
Al-Ahliyya
Am
mman University,
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Analysis
A
of Esssential Oil
Analysis off essential oil and fractions were carried out
o
using a Heewlett Packaard (5890 Series II gas
g
with DB-5M
ch
hromatographh equipped w
MS fused sillica
co
olumn (5% Phenyl,
P
95% polydimethyllsiloxane 30m
m x
0.25 mm, film
m thickness 00.25 µm), in
nterfaced withh a
Hewlett
H
Packaard mass selecctive detectorr 5972, operaated
by HP Enhancced Chemicall Software, version
v
A.03.00.
Oven
O
temperatture was proggrammed: 60
0 °C (0-5 minn.);
60-240 °C (44 ºC/min.); 2240 °C (10 min.), Injecctor
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CH3, and -C-CH2-CH2-), 1.75 (3H, br, CH3); 1.90 (2H,
dd, J = 15.0 Hz, 6.0 Hz, -CH2-CH2-C(CH3)=), 2.11 (br,
1H, OH, D2O exchangeable), 2.25 (2H, dd, J = 15.0 Hz,
6.0 Hz, -CH2-CH=C<); 5.28 (1H, dd, J = 6.0 Hz, 3.0 Hz,
-CH2-CH=C<). Experimental data matches with the
reported data17.
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Determination of Total Phenolic Content
Total phenolic content was determined using method
described by Gutfinger with slight modification18. A
methanolic solution of sample (100 µg/mL) was
prepared. Folin-Ciocalteau’s reagent (1/10 dilution, 1mL)
was added to sample solution (1 mL). Sodium carbonate
(1 mL, 25% w/v) was added to content and diluted to 10
ml using distilled water. The absorbance of resultant
solution was measured at 725 nm using Thermo
spectrophotometer after incubation at 25 ºC for 1 h.
Gallic acid served as a standard for preparation of
calibration curve and total phenolic content of the sample
is expressed as mg gallic acid equivalent (GAE/g).

ig

temperature: 280 °C; carrier gas: helium; injection
volume (1 µL, splitting ratio 1:50, sample diluted with
dichloromethane
(1:10));
MS
source
temperature/Detector temperature: 280 °C, ionization
energy: 70 eV; amu gain-492, amu offs.-67, ionization
current 60µm; scan range 50-550 amu. Mass spectrum of
every chemical constituent was compared with the
corresponding reported spectrum in NIST, Wiley Mass
Spectral Database (1995) for GC-MS and published
references.
Identification of compound was confirmed by
comparing its retention indices (RI) relative to n-alkanes
(C10-C40) and reference data13-14. Co-Chromatographic
analyses (CO-I)15-16 of oil with the authentic samples (αpinene, β-pinene, sabinene, γ-terpinene, linalool,
terpinen-4-ol, α-terpineol and hexadecanoic acid) further
supported the identifications. GC analysis of essential oil
and fractionated oil samples were conducted using a
Shimadzu-GC-2010 gas chromatograph equipped with
FID using similar chromatographic conditions. The
injector and detector temperature were kept at 220 ºC and
300 ºC respectively. Relative percentages of the eluted
components are reported without the use of correction
factor.

R

Antioxidant activity (DPPH free radical scavenging
activity)
The antioxidant activity of the essential oil, fractions,
isolated compound and the standard was assessed on the
basis of the radical scavenging effect of the stable 2,2diphenyl-1-picrylhydrazyl (DPPH) free radical activity by
modified method2,19. Ascorbic acid (1-100 μg/mL) was
used as standard. Different concentration of samples (3750 μg/mL) were prepared and evaluated for the activity.
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Fractionation of Essential Oil
Essential oil of Z. rhetsa (10 ml) was fractionated
using normal phase column chromatography using silica
gel (Davisil grade, Sigma Aldrich, USA) and gradient
elution with a mixture of solvents (n-hexane, n-hexaneethyl acetate). Fractions were collected and concentrated
at 35-40ºC, and analyzed by thin layer chromatography.
Similar fractions according to TLC profiles were pooled
to yield 25 fractions. Fractions (2–5 and 14–16) which
possessed antibacterial activity were also evaluated for
other activities. Fraction (14-16) was further purified by
preparative thin layer chromatography (2 mm thickness)
or column chromatography to yield a pure compound (1).
The structure of compound (1) was elucidated using 1HNMR and GC-MS and identified as terpinen-4-ol.
Colorless oil, 1H-NMR (300 MHz, CDCl3, δ ppm) : 0.9098 (6H, d, J=6.1 Hz, 2xCH3), 1.55-1.65 (3H, m, CH3-CH-

Antibacterial Activity
The antibacterial activity of the oil, fraction and
isolated compound was evaluated by agar diffusion
method against three bacterial species two gram negative
strains Klebsiella pneumonia and Escherichia coli ATCC
8739 and one gram positive strain, Staphylococcus
aureus ATCC 6538a. Wells of 7 mm diameter were dug
on the inoculated nutrient agar medium with sterile cork
borer and 50 μl of sample in 30% DMSO (dimethyl
sulphoxide) were added in each well. The plates were
incubated at 37.0±0.5°C for 24-48 h. Plates were
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with some modification. MIC tests were performed in 96
flat bottom microtiter plates (TPP, Switzerland) as
reported earlier20. Different concentration of samples (3750 μg/mL) were prepared and evaluated for the activity.

removed from the incubator and the diameter of the
inhibition zone was measured in mm.
In a separate experiment (broth microdilution), the
IC50 values were determined according to the National
Committee for Clinical Laboratory Standards (NCCLS)

Table 1. Chemical composition of Z. rhetsa (Roxb) DC pericarp essential oil.
RRI

Identification method*

Name of the compound

Area %

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

923
934
976
980
991
1001
1005
1026
1031
1050
1062
1063
1070
1088
1098
1101
1163
1177
1189
1204
1220
1228
1239
1274
1280
1282
1287
1298
-

MS, RI
MS, RI, CO-I
MS, RI, CO-I
MS, RI, CO-I
MS, RI
MS, RI
MS, RI
MS, RI
MS, RI
MS, RI
MS, RI, CO-I
MS, RI
MS, RI
MS, RI
MS, RI, CO-I
MS, RI
MS, RI
MS, RI, CO-I
MS, RI, CO-I
MS, RI
MS (t)
MS (t)
MS, RI
MS, RI
MS, RI
MS, RI
MS, RI
MS, RI
MS, RI
MS, RI
MS

α–Thujenea,c
α-Pinenea,c
Sabinenea,c
β-pinenea,c
β-Myrcenea,c
Δ4-Carenea,c
1- Phellandrenea,c
p-Cymenea,c
β-Phellandrenea,c
Trans-ocimenea,c
γ-Terpinenea,c
Trans-Sabinene hydratea,c
1-Octanolc,d
α-Terpinolenea,c
Linaloola,d
Unidentified
Cis-p-2-methen-1-ola,d
E-β-terpineola,d
Terpinen-4-ola,d
α-Terpineola,d
Decanalc,d
2-Propylcyclopentanoned,e
Z/E-3,7,-Dimethyl-6-oxo-2-Octenala,d
α-Fenchyl acetatea,d
Nerola,d
Cuminala,d
1-Decanolc,d,e
Nonanoic acide,d
Trans-piperitonea,d
p-Cymen-7-ola,d
Carvacrola,d
(E,E)-2,4-Hexadienoic acid e,d

0.74
4.33
16.50
10.40
0.68
0.85
3.01
2.45
4.37
0.07
5.64
0.34
0.20
1.48
3.25
1.17
0.42
0.64
25.43
7.63
0.36
0.81
0.15
0.07
0.10
0.06
0.20
0.07
0.24
0.17
0.13
0.07
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41

-

MS

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

1455
1477
1499
1522
1532
1567
1636
1654
1711
1765
1960
1995

MS, RI
MS, RI
MS, RI
MS, RI
MS, RI
MS, RI
MS, RI
MS, RI
MS (t)
MS, RI
MS (t)
MS, RI
MS, RI, CO-I
MS (t)
MS, RI

Unidentified
α-Cubebeneb,c
2,3,3-trimethyl-1,4-pentadienec,e
β-Elemeneb,c
α-Copaeneb,c
Dodecanalc,d
trans-Caryophylleneb,c
Epi-bicyclosesquiphellandreneb,c
2-isopropyl-5-methyl-9-methyleneBicyclo[4.4.0]dec-1-eneb,c
α-Humuleneb,c
γ-Muuroleneb,c
(-)-α-Muuroleneb,c
α-Bisaboleneb,c
(E)-Nerolidolb,d
Dodecanoic acide,d
Unidentified
Unidentified
τ-Cadinolb,d
α-Cadinolb,d
(-)-4-oxo-14-norvitranee
Farnesolb,d
Cis-Undec-4-enalc,d
Tetradecanoic acide,d
Hexadecanoic acide,d
Heptadecene-8-carbonic acide,d
Heptadecanec,e

ht
s

MS, RI
MS
MS, RI
MS, RI
MS, RI
MS, RI
MS

ig

1351
1375
1376
1402
1418
-

op
y

R

33
34
35
36
37
38
39
40

0.09
0.05
0.20
0.07
1.09
0.05
0.07
0.10
0.12
0.37
0.09
0.07
0.90
0.07
0.11
0.29
0.13
0.07
0.59
0.35
0.13
0.13
0.11
1.14
0.28
0.22

* Compounds were identified using MS and/or Retention Indices (RI). Relative retention Indices (RRI) Lit. [24-25]. CO-I :
co-chromatography with authentic sample; - : Unidentified

monoterpene, bsesquiterpene, c hydrocarbon, d oxygenated, e nonterpene

C

a

Antidiarrheal Activity
Antidiarrheal activity of the essential oil, selected
fractions and terpinen-4-ol was investigated using castor
oil induced diarrhea method described by Borrelli21. The
experimental animals (20-25g) were administered:
vehicle (1%, carboxymethyl cellulose, control); essential
oil (100 µL/kg p.o., suitably diluted with DMSO);
isolated Fractions (F3-4, F14-16) and isolated compound
(terpinen-4-ol) and standard loperamide (10 mg/kg, p.o.,
positive control). One hour after the treatment, each

animal received castor oil (0.2 mL) through feeding
cannula. Two hours after dosing the castor oil, the
animals were inspected for (by an observer unaware of
the particular treatment) for the presence of unformed
water fecal pellets; their absence was recorded as a
positive result, indicating protection from diarrhea during
the observed period of the experiment.
In-vitro Smooth Muscle Relaxant Activity
Guinea-pigs were killed by asphyxiation with CO2
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and segments (2–3 cm) of the terminal ileum were
removed, flushed of luminal contents. Ileum was
suspended in an organ bath (capacity 16 mL) containing
aerated (95% O2; 5% CO2) Tyrode solution (pH 7.4)
maintained at 34.0 ± 0.5ºC. Contractions were recorded
using isotonic transducer (load 0.5g) connected to
Harvard data acquisition system22. Spasmolytic activity
of the essential oil, selected fractions and terpinen-4-ol

(isolated compound) was assessed by their ability to
prevent the contraction induced by the submaximal
concentration of acetylcholine (2.5 x 10-7), histamine
(3.0x 10-7) or nicotine (2.5 x 10-6, g/mL). In all the
isolated preparation, different concentrations of essential
oil, fraction and terpinen-4-ol were tested against the
spasmogen and the IC50 was calculated using Sigma Plot
ver 11.0.

Table 2. Composition of the fraction obtained from Z. rhetsa pericarp essential oil

ht
s

F3
1.2
70.5
15.2
2.3
-

ig

F2
80.1
8.8
3.2
-

R

Active constituent ▼
Α-Thujene
α-Pinene
Sabinene
β-Pinene
β-Myrecene
γ-Terpinene
Linalool
E-β-terpineol
Terpinen-4-ol
α-Terpineol
Other

Fractions (Relative %)
F4
F5
F14
11.3
9
45.5
35.5
30.4
36.9
1.9
3.3
3.4
5.4
70.5
12.5
-

F15
3.2
60.4
20.1
16.0

F16
3.1
10.8
12.4
70.8

Test compounds

Anti-oxidant activity$
IC50 (µg/mL)*
(Mean ± SD)
7.5 ± 0.6
84.0 ± 4.0
71.5 ± 5.5
58.9 ± 2.9
64.2 ± 2.5
51.3 ± 3.5
71.4 ± 3.1
71.4 ± 3.5
47.9 ± 2.0
5.1 ± 0.5
$
n=3, # n=2

C

Essential oil (pericarp)
F-2
F-3
f-4
f-5
f-14
f-15
f-16
Terpinen-4-ol
Ascorbic acid
Ciprofloxacin

op
y

Table 3. Antioxidant and antibacterial activity of essential oil, fractions and terpinen-4-ol (isolated compound)
Antibacterial activity# (MIC µg/mL,)
S. aureus ATCC
E. coli ATCC
K. pneumoniae
6538a
8739
35
140
70
140
70
140
70
140
140
140
35
70
140
0.73
1.46
1.46
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Table 4. Antidiarrheal activity of essential oil, fractions and terpinen-4-ol (isolated compound)
No. of mice with
diarrhea

% protection (p value)

-

6/6

0.0

Essential oil

100

2/6

66.7, (p<0.014)

Essential oil

200

1/6

83.3, (p<0.003)

F-3

100

3/6

50.0, (p<0.046)

f-4

100

4/6

33.3, (p>0.05)

f-14

100

3/6

66.7, (p<0.014)

f-15

100

2/6

66.7, (p<0.014)

f-16

100

2/6

50.0, (p<0.046)

Terpinen-4-ol

100

2/6

66.7, (p<0.014)

Loperamide

100

0/6

100.0, (p<0.001)

Control (1% CMC+ Castor oil)

ht
s

Dose
(µL/kg, mg/kg, b.w.)

Treatment (p.o.)

χ2 test =difference between control and treated group

Table 5. Spasmolytic activity of Z. rhetsa (Roxb) DC pericarp essential oil, fractions and terpinen-4-ol

Essential oil

op
y

F-2
F-3
f-4
f-5

f-16

C

f-14
f-15

ig
R

Test material/compound

IC50 (µg/mL) against spasmogen
(Mean ± SD)
Acetylcholine
Histamine
-7
(2.5 x 10 g/mL),
(3.0 x 10-7 g/mL)
23.0 ± 1.2
39.0±1.8

Terpinen-4-ol
Atropine

-

-

70.0 ± 3.1

-

68.4 ± 5.8

-

70.0 ± 4.3

-

60.0 ± 2.5

-

56.0 ± 5.5

-

-

-

40.0 ± 3.5

-

0.02 ± 0.005

-

-

0.05±0.002

Cyproheptadine
Waste Disposal
All the waste material and chemicals were collected in

organic waste container and disposed off as per university
guideline.
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Figure 1.
1 GC-MS ch
hromatogram
m of essential oil
o (pericarp)) of Z. rhetsa (Roxb) DC

R

10 0

op
y

80

60

C

40

Asco rbic acid
E.O.
F-2
F-3
F-4
F-5
F-14
F-15
F-16
Terpinen-- 4-ol

20

0
0

50

100

150

200

Con
ncentration (mcg/ml)
(
Figurre 2. Free rad
dical scavengiing activity off essential oill (pericarp), ffractions,
terpin
nen-4-ol (isolaated compou
und) and ascoorbic acid
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Chemical Composition of the Essential Oil
As per the GC and gas chromatography-mass
spectrometry (GC-MS) analysis of the essential oil from
pericarp of Z. rhetsa, the results showed the presence of
58 compounds in the oil, compared 27 components
identified in the plant oil by Sawant et al.23 using HSGCMS. Fifty three compounds were identified by
comparing retention indices, mass spectroscopy and/or by
using co-chromatography13-16. The retention indices,
relative percentage composition are given in Table 1,
where the components are listed according to their
retention indices on the column. The essential oil contains
several different compounds belonging to categories like
monoterpene hydrocarbon (~50.5%), oxygenated
monoterpene (38.3%), sesquiterpene (~3%), oxygenated
sesquiterpene (~0.9%), and other. The oil was rich in a
group of monoterpene family, mainly monoterpene
alcohol (oxygenated monoterpene), including terpinen-4ol (25.43%), which was the principal component, αterpineol (7.63%) and linalool (3.25%); monoterpenes
hydrocarbon like sabinene (16.50%), β-pinene (10.4%),
γ-Terpinene (5.64%) and α-pinene (4.33%). Other major
constituents were β-phellandrene (4.37%), p-cymene
(2.45%), α-terpinolene (1.48%) and δ-carene (0.85%). As
mentioned earlier the sesquiterpens were less than
monoterpens. The main sesquiterpenes were α-copaene
(1.09%), α-bisabolene (0.90%) and α-Humulene (0.37%)
while the oxygenated sesquiterpenes were α-cadinol
(0.59%) and farnesol (0.13%). The relative percentage of
carvacrol (monoterpenoid phenol) was 0.13%. The major
oxygenated hydrocarbons were decanal and hexadecanoic
acid. Representative GC-MS chromatogram is given in
Figure 1. In another study, volatile constituents of Z.
rhetsa leaves and seeds analyzed by GC and GC-MS
reported 118 compounds from the leaf oil and 77
compounds from the seed oil of the same plant5.
Caryophyllene oxide (12.7%), β-caryophyllene (9.6%), βcopaene (5.3%) and spathulenol (3.3%) were the main
components of the leaf oil, while, sabinene (66.3%), αpinene (6.6%), β-pinene (6.3%) and terpinen-4-ol (3.5%)

were the major components of the seed oil5. Sabinene
(50%) was also reported as a major constituent of the
essential oil from the same plant3. The chemical
composition of the volatile oil of Z. rhetsa pericarp was
similar to earlier reported study on the chemical analysis
of seed coat10; the major compounds were terpinen-4-ol
(32.1%), α-terpineol (8.2%), sabinene (8.1%), βphellandrene (7.4%) and 2-undecanone (7.1%). The
variations in the constituents are mainly due to the
geographical source of the plant. Thus, analysis clearly
showed that it is a different chemotype of species which
is growing in the region and its pericarp is utilized in the
fish curry and other culinary preparation due to its strong
aroma. Results indicate that the essential oil obtained
from Z. rhetsa grown in southern Karnataka is rich in βpinene (10.4%), sabinene (16.50%) and terpinen-4-ol
(25.43%). The total phenolic content of the pericarp was
found to be 3.5±0.3 mg GAE/g which may be due to
presence of carvacrol (phenolic monoterpenoid) and other
compound. The sabinene, α-pinene and β-pinene content
are much less in the plant grown in North-East region of
India due to different environmental conditions10.
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RESULTS AND DISCUSSION

Antioxidant Activity
The result of the antioxidant activity of the essential
oil, fractions and terpinen-4-ol are reported in Table 3
and Figure 2. The results were compared with ascorbic
acid, a well-known antioxidant molecule. The essential
oil have demonstrated an interesting antioxidant power
with IC50 value 7.5 ± 0.6 µg/mL, compared with ascorbic
acid (5.1 ± 0.5 µg/mL). The IC50 value of the different
fractions ranged from 51.3-84.0 µg/mL, while IC50 of
terpinen-4-ol was 47.9 ± 2.0. It is interesting to mention
that the fractions rich in sabinene and terpinen-4-ol were
having more antioxidant capacity than the other fractions.
The essential oil exhibited potent antioxidant activity due
to the presence of different constituents like α-pinene, βpinene, sabinene, γ-terpinene, terpinen-4-ol, α-terpineol,
α-terpinolene24 and γ-terpinene24 and their synergistic
effects. These results are in agreement with that obtained
for the Zanthoxylum genus25.
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contractions induced by acetylcholine (2.5x10-7g/mL),
and histamine (3.0 x10-7g/mL), respectively. Essential oil
did not produce any significant effect against contraction
induced by nicotine. The fraction F-3, F-4, F-5, F-14 and
F-15
and
terpinen-4-ol
exhibited
appreciable
anticholinergic activity. The IC50 (µg/mL) of fractions
and terpinen-4-ol ranged from 40.0±3.5 to 70.0±4.3. The
activity exhibited by essential oil was greater than the
terpinen-4-ol (isolated compound) or fractions which
might be due to the synergistic effect of the different
constituent on activity. This study supports that the
nonspecific spasmolytic activity of oil and anticholinergic effect of terpinen-4-ol (Table-5) are
responsible for controlling the diarrhea and hyperactivity
of intestine. The isolated fractions did not inhibit the
contractions induced by nicotine or histamine.
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Antibacterial Activity
Table 3 reports the antibacterial activity of the tested
oil against S. aureus ATCC 6538a, E. coli ATCC 8739,
and K. pneumonia. The minimum inhibitory
concentration (MIC) values for essential oil were ranged
from 35 to 140 µg/mL (compared to ciprofloxacin, 0.731.46 µg/mL). The results indicate that the fractions were
more active against the gram positive bacteria rather than
gram negative due to their non-polar nature of the
constituents. The isolated compounds (terpinen-4-ol)
exhibited appreciable activity against all different
bacteria studied. The strong antibacterial activity of
essential oil is due to synergistic effects of active
constituent (both polar and non polar) like 1-decene, αterpinene, γ-terpinene, octanol, decanal14, terpinen-4-ol,
caryophyllene oxide, spathulenol, α-pinene, camphor and
linalool26-28.

CONCLUSION

This study indicates that essential oil of pericarp of Z.
rhetsa have a significant antioxidant and antibacterial
activities. The pericarp oil significantly protects the
animal from castor oil induced diarrhea, which may be
attributed due to non specific spasmolytic activity of oil
and anti-cholinergic effect of the major component
terpinen-4-ol. The antioxidant and antibacterial activities
are due to terpinen-4-ol and various other constituents
present in the oil. This plant can be further assessed for
other active compounds and future therapeutic potential.
Currently there is considerable interest in new natural
antioxidants, antibacterial and antispasmodic agent to
replace the synthetic ones that are used in foods and
cosmetics. Identification of all the constituents from the
plant source that are responsible for antioxidant activity
requires further investigation, although it is obvious that
constituents like polyphenols, tannins, reducing sugars,
and proteins, which are present in the plants, might be
responsible for synergistic activity.
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Antidiarrheal activity
All mice in the negative control group showed
diarrhea. Animals pretreated with higher dose of essential
oil (200 µL/kg) showed 83.3% protection while at lower
dose of 100 µL/kg the percent protection reduced to
67.3%. The positive standard loperamide (10 mg/kg,)
showed 100% protection. As far as antidiarrheal activity
of fractions is concerned it may be related to the αpinene, β-pinene, α-terpineol and terpinen-4-ol content.
In the earlier reported research on stem bark12 the
constituents responsible for antidiarrheal activity were
not investigated. Results of present study indicate that the
antidiarrheal activity of the oil is associated to the
spasmolytic activity of active constituents of oil [αpinene29,30, β-pinene29,30, and terpinen-4-ol (Table 5)]
which reduce the peristaltic movement. Fraction F-3 and
F-4 were less active than F-14 and F-15, which might be
due to weak anticholinergic activity of their constituents,
more investigation are required to establish the
relationship.
Spasmolytic Activity
The essential oil showed weak nonspecific
spasmolytic activity in-vitro (Table 5). The IC50 (µg/mL)
of essential oil were 23.0±1.2 and 39.0±1.8 against
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ﺗﺣﻠﻳﻝ  GC-MSواﻟﺗﻘﻳﻳم اﻟﺑﻳوﻟوﺟﻲ ﻟﻠزﻳت اﻟﻌطري ﻣن ﻗﺷرة Zanthoxylum rhetsa (Roxb.) Dvm

راﺟﺷري راﻣﺎﻛرﻳﺷﻧﺎ ﻧﺎﻳك ،1اﺷوك ﻛوﻣﺎر ﺷﺎﻛﻳﺎ ،1ﻧﻌﻣﺎن ﻋﺑد اﻟﻛرﻳم ﺧﻠف ،1ﺳوﺳن أﺑو ﺣﻣدة،2
ﻏﺎﻟب ﻋﻠﻲ ﻋرﻳﻘﺎت ،1أﻧور دﻳﺎب ﻣرﻗﺔ

1

1

ﻛﻠﻳﺔ اﻟﺻﻳدﻟﺔ واﻟﻌﻠوم اﻟطﺑﻳﺔ ،ﺟﺎﻣﻌﺔ ﻋﻣﺎن اﻷﻫﻠﻳﺔ.

2

ﻛﻠﻳﺔ اﻟﺻﻳدﻟﺔ ،اﻟﺟﺎﻣﻌﺔ اﻷردﻧﻳﺔ.

ﻣﻠﺧـص

ﺗﺑﻳن اﻟدراﺳﺔ اﻟﺣﺎﻟﻳﺔ اﻟﺗرﻛﻳب اﻟﻛﻳﻣﻳﺎﺋﻲ اﻟﻔﺎﻋﻝ ﻟﻠزﻳت اﻟطﻳﺎر ،واﻟذي ﻫو ﺟزء واﺣد ﻣن اﻟﻣرﻛﺑﺎت اﻟرﺋﻳﺳﺔ ،ﻓﻲ ﻧﺑﺎت
 Zanthoxylum rhetsa (Roxb.) DCﻛﻣﺿﺎد ﻟﻸﻛﺳدة وﻛﻣﺿﺎد ﻟﻠﺑﻛﺗﻳرﻳﺎ وﻣﺿﺎد ﻟﻺﺳﻬﺎﻝ وﻛذﻟك ﻣﺿﺎد ﻟﻠﺗﺷﻧﺞ اﻟﻌﺿﻠﻲ.
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ﺗم وﺻف ﻣﻛوﻧﺎت اﻟزﻳت اﻟطﻳﺎر ﺑوﺳﺎطﺔ أﺟﻬزة  .GC-FID,GC-MS.اﻟﻧﺷﺎطﺎت اﻟدواﺋﻳﺔ واﻟﺑﻳوﻟوﺟﻳﺔ ﻟﻠزﻳت ،وﻣﻛوﻧﺎﺗﻪ اﻟرﺋﻳﺳﺔ ﺗم
ﻋﻣﻠﻬﺎ داﺧﻝ اﻟﺟﺳم اﻟﺣﻲ ﻓﻲ اﻟﻔﺋران وﻓﻲ اﻟﻣﺧﺗﺑر.
اﻟﻣوﻧوﺗﻳرﺑﻳﻧﺎت ) (monoterpenesاﻟﻣوﺟودة ﻓﻲ اﻟزﻳت اﻟطﻳﺎر ﻫﻲ:
α-terpineol (7.63%),

ig

(10.4%),

terpinen-4-ol (25.43%), sabinene (16.50%), β-pinene

)(5.64%), α-pinene (4.33%
و)linalool (3.25%

R

 γ-ﻓﺛق  (terpinene-(%25.43)01-4-terpinen,(%terpinene-r(%25.43)01-4-pinenوواﺣد ﻣن

terpinene
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ﺗم ﺗﻌﻳﻳن اﻟﻘدرات اﻟﻣﺿﺎدة ﻟﻼﻛﺳدة ﻟﻠزﻳت اﻟطﻳﺎر ،و terpinen-4- olﺑﺎﺳﺗﺧدام ﻣﻘﻳﺎس اﻟطﻳف ﻟﻘﻳﺎس ﻛﻧﺎس اﻟﺟذور اﻟﺣرة
).dipheny-1- picrylhydrazyI (DPPH

2,2-

ﻋﻼوة ﻋﻠﻰ ذﻟك ،اﻟزﻳت اﻟطﻳﺎر و terpinen-4- olﺗظﻬر أو )ﺗﻌطﻲ( ﻗد ًار ﻣن ﻣﺿﺎد اﻷﻛﺳدة ،ﻣﺿﺎد اﻟﺑﻛﺗﻳرﻳﺎ ،ﻣﺿﺎد اﻹﺳﻬﺎﻝ،
وﻓﻌﺎﻟﻳﺔ ﻣﺿﺎدة ﻟﻠﺗﺷﻧﺞ ﻏﻳر اﻧﺗﻘﺎﺋﻳﺔ.

C

ﺗﻘﺗرح اﻟدراﺳﺔ أن اﻟﻣﻛون اﻟﻔﺎﻋﻝ ) (terpinen-4-olﻟﻠﻧﺑﺎت ﻳﻣﺗﻠك ﺟﻬد ﻋﺎﻝ ﻓﻲ ﻋﻼج اﻹﺟﻬﺎد وأﻣراض اﻟﺟﻬﺎز اﻟﻬﺿﻣﻲ.
اﻟﻛﻠﻣﺎت اﻟداﻟﺔ ،Zanthoxylum rhetsa :ﻣﺿﺎد اﻷﻛﺳدة ،ﻣﺿﺎد اﻟﺑﻛﺗﻳرﻳﺎ ،ﻣﺿﺎد اﻟﺗﺷﻧﺞ اﻟﻌﺿﻠﻲ.
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