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ABSTRACT

The essential oil composition of Rhus cotinus ln.(LCotinus coggygria Scop.; Family: Anacardiaceaeas
analyzed by GC and GC-MS. The in vitro antioxidaetivity was assessed [fcarotene bleaching test, reducing
power, DPPH radical scavenging and inhibition obitl peroxidation methods. A total of 30 compoundsew
identified with the dominance of monoterpenes @%.9z. 5-Pinene, camphene, limonerepinene and p-cymene
followed by sesquiterpene hydrocarbons (20.6%). dihexhibited antioxidant activity by inhibiting-carotene
bleaching (56.4 +1.88%) and by scavenging DPPH fradical (1Go= 720 +0.10g mL?Y).

Keywords: Monoterpenesf-carotene bleaching, DPPH free radical scavendipg] peroxidation, reducing
power.

INTRODUCTION

RhusL., a woody genus belonging to the Anacardiacé&a@, deciduous and multibranched shrub. The wood is
durable, hard, tough, and used for making fencesparsts. Some species contain high levels of hiofiaids in
leaves, bark and roots, making them important fedicinal purposes while sour and astringent fraftsnany
species are used for making beaverages [1,2].

Rhus cotinud.. (syn Cotinus coggygriaScop.) is widely distributed from southern Eurofiee Mediterranean,
Moldova, and Caucasus to central China and Himal§y#]. In folk medicineC. coggygriais routinely used in
Turkey as an antiseptic, anti-inflammatory, antimixal, and antihaemorragic agent in wound hed@gas well
as for countering diarrhea, paradontosis, gastrit duodenal ulcers [7]. A yellow to orange dye ligained from
roots and stem. The leaves and bark are good sofiteanins [8]. Earlier, cardanols and dammaraiterpenoids
were reported fromR. thyrsifloraandR. javanicarespectively. Limonene, nonanak){2-decenalf3-caryophyllene,
patchouline and polyphenolic compounds have begorted fromRhus coriariawhile triterpenoids were reported
from R. semialataandR. alata [9-14]. Activity-guided isolation of antioxidattvcompounds ofotinus coggygria
extract has been previously reported [15]. Limong@gp-ocimene and H)-B-ocimene were reported from the
essential oil olRhusspecies from Turkey along with antibacterial antifangal activities of the essential oil [6,
16]. a-Pinene, limonene, artpinene were found to be the major constituenthénessential oil of the Bulgarian
Rhusspecies [17]. Recently antioxidant activity of tmethanolic extract o€. coggygriahas been reported from
Pakistan [18].
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Antioxidant and antibacterial properties of theegdg&l oils have recently been of great interediath research and
food industry because of their possible use asralafalditives to replace synthetic antioxidantgetature survey
revealed no report on the essential oil compositind antioxidant activity of thBRhus cotinud. from Himalayan
regions so far.

MATERIALS AND METHODS

Oil extraction

The plant was collected from Pithoragarh distrit800 m) of Uttarakhand in September 2010, idertifée
Botanical survey of India (BSI Dehradun) and a Yarcspecimen was submitted to the Phytochemishmyrédory
of Kumaun University (No. Chem/RC/10/01). Freshiagparts (2.0 kg) were subjected to steam disitilla The
distillate saturated with NaCl was extracted withexane and dichloromethane. The organic phasedvied over
anhydrous NS5O, and the solvent was distilled off in a thin filmatary vacuum evaporator at “8Dto yield the
essential oil.

GC and GC-MS analysis

The oil was analyzed by using a Nucon 5765 gasnchtograph (Rtx-5 column, 30 m x 0.32 mm, FID; NewaiH,

India), split ratio 1: 48, Nflow of 4 kg/cnf and on Thermo Quest Trace GC 2000 interfaced Withigan MAT
Polaris Q lon Trap Mass spectrometer (Milan, Itdiged with a Rtx-5 (Restek Corp.) fused silicpitiary column
(30 m x 0.25 mm; 0.25 um film coating) fabricateiimstainless steel. The column temperature wagrpmmed
60°C -210°C at 3C /min using helium as carrier gas at 1.0 mL Tifihe injector temperature was 200 injection
size 0.1 pL prepared in hexane, split ratio 1:4& Mere taken at 70 eV with a mass range of 40-450. &he
identification was done on the basis of retentindex (RI) calculated using alkane standards (heptam-

pentacosane), MS Library search (NIST & WILEY) dndcomparing with the MS literature data [19].

DPPH free radicals scavenging activity

The DPPH free radicals scavenging activity wasrdd@teed [20]. Percent inhibition of DPR%6) was calculated as
| % = (Ac— Ad/ Ac) x 100 where, Ais the absorbance of the control (containing 0.1ahimethanol except the test
sample), and Ais the absorbance of the test sample [21]. Thebitdny concentration 1€ was estimated and
calculated as described in the literarure [22}, Malue is the concentration of the sample requioestavenge 50%
DPPH free radicals and was calculated from a catiiton curve by linear regression.

B-Carotene bleaching assay

Antioxidant activity (AOA%) was determined Iffycarotene bleaching assay by using standard methBchmons
and Peterson [23]B-Carotene (2.0 mg) was dissolved in 40 ml of C{eId its 6.0 mL was added to 40 pL linoleic
acid and 400 puL Tween 40. After removing Ckl@hder reduced pressure, 100 mL of oxygenated watsradded
and mixed properly to obtain a stable emulsion. Emn (3.0 mL) was mixed with 40 puL of sample andubated
for 1 h at 56C. The absorbance was recorded at 0 min and aftenif of incubation at 470 nm. Antioxidant
activity was expressed as percent inhibition redatb control after a 60 min incubation period aadculated by
AOA% = (Dc— Dy/Dc) x 100 where = degradation rate of control ang ®degradation rate of the sample [21].

Estimation of reducing power (RP)

Reducing power was determined using ferric reduangjoxidant power assay taking quercetin as stanf®a].

Different aliquots of the sample maintained to lfollowed by the addition of 2.5 mL of phosphatdfeu(pH 6.6)
and 2.5 mL of 1% w/v potassium ferricyanide in eaghction mixture thus obtained were incubatedd)aCSor 20
min. After incubation, reaction was terminated bigliéion of 2.5 mL of 10% w/v trichloroacetic acidlstion; 2.5
mL of above solution from each reaction was dilutéth equal amount of distilled water. Aliquot of50mL FeC}

(0.1%) was added to each and absorbance was recaftée 10 min at 700 nm. Reducing power was egaetsis
ascorbic acid equivalent (1 m Mol = 1 ASE).

Lipid peroxidation inhibition (LPO)

Rats were fasted overnight and sacrificed by cahddslocation, dissected and abdominal cavity persused with
0.9% saline. Whole liver was taken out and weighaetbunt of liver processed to get 10% homogenaieid
phosphate buffer saline (pH 7.4). The degree a lygroxidation was assayed by estimating the drioituric acid-
reactive substances (TBARS). Different concentratiof oils were added to 1 mL liver homogenate.etiv
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peroxidation was initiated by adding 1QQ of 15m Mol FeSQ solution to liver homogenate. After 30 min
incubation at 37C, 100pL of this reaction mixture was taken in a tube afmihg 1.5 mL of 10% TCA. After 10
min tubes were centrifuged and supernatant wasdmisith 1.5 mL of 0.67% TBA in 50% acetic acid. Timéture
was heated in a water bath for 30 min. The intgnsfitcoloured complex formed was measured at 532 Time
percentage of inhibition of lipid peroxidation weaculated by comparing with those of control.

Statistical analysis
Tests were carried out in triplicates and the tesuére calculated as mean + SD.

RESULTS AND DISCUSSION

Essential oil composition

The essential oil composition of the aerial paftRocotinusrom Kumaon Himalaya, analyzed by GC and GC-MS
are shown in Table-1. A total of 30 compounds watentified. The dominant presence of monoterpene
hydrocarbons (65.9%) was observed followed by despene hydrocarbons (20.6%). Oxygenated monatepe
(5.8%) and oxygenated sesquiterpenes (4.7%) weeedbundant in the essential oil. The dominantepas of
monoterpenes was noticed wihPinene (30.6%), camphene (13.6%), limonene (12.48fjnene (5.2%) ang-
cymene (4.6%). Oxygenated monoterpenes constitLt8ecineole (1.3%) and terpin-4-ol (2.8%) as reprgative
constituents followed by linalool (0.2%) andi-terpenol (0.3%). Among sesquiterpene hydrocarbons
bicyclogermacrene (12.6%fp-caryophyllene (4.4%) and germacrene D (2.0%) vieved as major constituents.

Oxygenated sesquiterpenes were found in relathesly amount with the minute presenceepia-cadinol and3-

eudesmol (1.0% each).

Table — 1, Terpenoid composition of the leaf esséatk oil of Rhus cotinus aerial parts

S. No. Compounds LRI % FID Mode of identification
1 a-thujene 931 0.1 a, b
2 a-pinene 941 5.2 a,b
3 camphene 955 13.6 a, b
4 B-pinene 982 30.6 a,b
5 a-terpinen: 1020 0.1 a, b
6 p-cymene 1029 4.6 a, b
7 limonene 1034 12.4 a, b
8 1,8-cineole 1038 13 a, b
9 terpinolene 1089 0.3 a, b
10 linalool 1101 0.2 a, b
11 terpin-4-ol 1180 2.8 a,b
12 a-terpineol 1192 0.3 a,b
13 bornyl acetate 1285 0.2 a, b
14 o-elemen 1341 0.2 a, b
15 o-copaene 1379 0.1 a, b
16 B-caryophyllene 1420 4.4 a,b
17 y-gurjurene 1435 0.1 a, b
18 a-hummulene 1457 0.1 a,b
19 germacrene D 1482 2.0 a, b
20 bicyclogermacrene 1494 12.6 a, b
21 epicubebol 1497 0.7 a,
22 y-cadinene 1516 1.1 a,b
23 germacren |-4-ol 157¢ 0.t a,
24 spathulenol 1579 0.4 a,b
25 caryophyllene oxide 1584 0.3 a,b
26 hummulene epoxic  160¢€ 0.z a,
27 epia-cadinol 1643 1.0 b
28 cubebol 1645 0.4 a, b
29 B-eudesmol 1652 1.0 a,b
30 a-cadinol 1655 0.2 a, b
Total 97.0%
Monoterpene hydrocarbc 65.9%
Oxygenated monoterpenes 5.8%
Sesquiterpene hydrocarbons 20.6%
Oxygenated sesquiterpe 4.7%

*a=Linear retention index, b=GC-MS
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Antioxidant activity

The antioxidant activity of the essential oil oktherial parts oR. cotinuswas evaluated by four methoudg. (3-
carotene bleaching assay, reducing power, DPPHahdcavenging and lipid peroxidation. The resoltshe
antioxidant activity are shown in Table-2. The esisé oil exhibited significant antioxidant powey nhibition of
[B-carotene bleaching (56.4 + 1.88%) and showedextivle in trapping free radicals which is compégao the
reference standard BHT (56.20 + 3.15%). The redupiower of the essential ghowed its potential as electron
donor to scavange the free radicals (2.29 + 0.68 A% ™). Free radical (DPPH) scavenging activity of teeantial
oil was evaluated against quercetin as refereraredatd and it was found to be 720 + OutPmL™. The inhibition
of lipid peroxidation showed that the essential iolhibited TBARS (thiobarbituric acid reactive stdrsces)
formation upto 1480 + 0.7@g mL™. Antioxidant activity of compounds obtained frohetextract ofS. coggygria
was previously reported [15]. In the present staayjoxidant activity was noticed in spite of hayilow percentage
of oxygenated monoterpenoids (5.8%, Table 1) wklabws that the presence of these compounds isbligatory
for this activity. However, severdRhus species contain bioflavonoids in leaves, bark,tsaand fruits [1,2].
Therefore the antioxidant activity of the essentidlof R. cotinuscould be attributed to the synergetic effect of
mixture of mono and sesquiterpene hydrocarbongjaléth oxygenated sesquiterpenoids.

Table 2, Antioxidant activity of essential oil ofRhus cotinus

Sample DPPH AOA % Reducing Power (ASEmL™) LPO
(ICso pgmL™) (ICso pgmL™)
Essential oil 720 £0.10 56.40 +1.88 2.29+0.60 1480 +0.72
‘BHT nd 56.20 + 3.1 nd nd
“Quercetin 35+ 0.02 nd 0.52 + 0.09 89 +0.04

"Standard; quercetin, butylated hydroxy toluene (BHifi= Not determined
CONCLUSION

The essential oil composition of the aerial paftRbus cotinusdominated by monoterpenes was found to exhibit
significant antioxidant activity by inhibiting3-carotene bleaching, ferric reducing antioxidantveo and by
scavenging DPPH free radical. Owing to its sigmific protective features exhibited in antioxidantivity tests,
further studies can be doone Rhus species order to obtain more information regarding fpnactical effectiveness
of these oils inn vivo studies.
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