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Table IMain components detected by GC/MS of the esseuitiaf Boswelliaserrata

Retention time(min) compound %
4.231 B-myrcene 0.81
5.021 [3.2.1]Propellane 1.23
5.122 a-thujene 5.92
5.397 a-pinene 208
5.586 Thujane-2,4(10)-diene 27
5.778 Camphene 1.89
6.135 4,4-Dimethyl-cyclohex-2-en-1-ol 0.26
6.355 y-Terpinen 0.97
6.531 B-Pinen 3.41
6.868 2,6-Dimethyl-1,3,5,7-octatetraene 1.05
7.114 1-Isopropylidene-3-methylcyclohexane 0.51
7.451 o-Methylanisol 0.91
7.682 a-Terpinene 1.34
7.782 p-cymene 3.16
8.103 Limonene 2.67
8.192 Borneol 0.89
8.257 Cineole 1.03
8.631 Cis- ocimene 0.86
9.095 Chrithmene 0.59
9.286 Tetrahydro linalool 1.93
9.630 3-chlorooctane 0.85
9.812 Eudesmol 0.91
9.986 Elemol 0.74
10.096 Terpinolen 0.12
10.238 CIS —Verbenol 1.05
10.589 Perillene 0.66
10.680 Linalol 0.67
11.017 thujon(3-thujan-3-one) 0.52
11.667 1-Isopropyl-1-cyclopentene 0.36
11.803 campholenal 1.34
12.405 cis-sabinol 1.55
12.609 2,3- Epoxycarane 0.79
12.792 1,4-Cyclohexadiene, 1-methyl 0.65
13.199 Iso-Pinocamphone 0.56
13.291 Pinocarvone 0.99
13.665 3-methylenecyclohexane 1.23
13.987 CarvoMenthenol 0.93
14.196 Verbenol 1.83
14.320 p-cymenene 1.34
14.675 Myrtenal 0.97
15.358 Methylisoeugenol 1.43
15.671 Cis- Carvenol 1.15
16.931 Geraniol 131
17.570 Orcinol dimethyl ether 0.92
18.294 Isomethyl lonone 0.87
21.968 Copaene 0.64
24.921 epi-cubenol 0.72
27.139 Terpinyl isobutyrate 1.87
43.038 erticiol 0.89
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Figure 1 DPPH radical scavenging activities of the

essential oil oBoswelliaserrata

3T SISty sler 53 losdll Ul a bl 31 (5 5km
s lanes, GRlS! 5l 3l sl ol ws 5l cales
5 S Dt ek s ke als asle OF o g LU
S 035 [A] Lol Sl Sl 5 Gdaeslge LialS
oy S mmes 5 pin SOl sleail- L
sUls O o ol Glagasls by S5
e a BT GadIsl Ll Cgr s Jb OS5
L] i

S aS bl Syl sl -6

Ol 3l ar g BB atls Olps 4 SuSelsl o,
ol 03 Al e ke LS LS s ST s el
5 (3 b aw ool ell g Guill GUls i,
LS spdie bl (ma) &b 52 g3 0T has
Slats B 5550 DS 5 SuSilsl Cb b 4wy
= e S e Ol 4 sy5 5l ke S
Olge w Il ol Ll 5, [YA] el eslin LG T
Al e S8 5 200 S Gl Gl olas
S50 SLeS 5 OsllenSl Al 3 ) e il
Go) 0 Sas b b S g sba bl 4 g
ey DS 5 SlS| ml el b ks e ((SauSe L]
Bt (ijjﬁ.:n YoemVeer CbLle od gl o .[Yﬂ] .,\.:;Ldn
=00 e gdmee 53 guilud SaSelal Cl Ol 1) s
osbsls LT @ (VIS WS e Me
oL bl clle 36« sls ol (ANOVA)
s lame SlnSt Sl Sl e s 5 SauSels

VY

68 G bl OS5 (V) 0) OLKan 5 0555 Ol
LS 5 el laasl b 5 L5 pes plulid | S Ciless
(LYY g -0 Jels alises 6La=43}§ 05 ebal sdas
RN GAYA S VAD IR ( RCAYA C-A VD IS P
=Y /8) Gsed  LYNAVA) e P NN-YY/E)
s (V=1 070) s yl8 =B 5 (Le/0=Y) ol (VY
ol s eas Sluls olsS 5 &, Sldae 5y ol sl
& ad_lﬁj;.j Lyl b a8 Ol wile (gadate alge o
COESS Ol e 5 (S Lyl 5 gy adkae S
Sl bl S 5y cules S s sl Saes b sel
gl Cou 1y S| ST LS 5 g 5 e il
sl 36 1 Bl Slas| 5T Sl o5 esls )3
Iyy 5]

DPPH 3151 sladsl, 5lge ol —¥-¥
Log DPPH 551 ladsly Sl ol V=Y IS
@ e bodas e 0lid |y Hus Gl Calses slackle
Yoo Ve GBle esgdere s 45 AL asiis Cu
SAS el Susiles dons il e s S S
ol Tl sl e deps VYNSYYYY
Gl b Lulel cll & sl olL(ANOVA)
Sl b Sy osls T Il Ll (P <t/0)
clale Il Ll o bl SaSlee cosl cbls
Il Llee (I LS5 OpednS s s L
s Olsae 3 ol 33l Ol e o oS al il 531 DPPH
I¥e] s e iy s Slanst sl

e a a8 bl dan s ST Gl (SUsS lee &8
b iaen VO] il s se 5 LS 5 s
35 sn S50 DS 5 sy L Ol b olel (S5
b Y] cdls s e s SIS 5 Jses le T s
SaS il i (YN) OLKen 5 Lbge Slidss
2 oS58 Ve chl Lug DPPH T s,
B. elongata B.dioscoridesslas 5§ bl 2 L
Loys YO\ 5 YYA YA 5« B. socotranag

el el 55058



\T’d\-\ %J}‘ c\i 692 L‘\T’ o)L«...Z

sl @me_5¢jl$«

Gl Kas GlanSt 2T SLS 5 Olejes gl S b
Sl G Carge 5 el sl SuiSeg s Sl
Wl ods 1S Soske Y] 55 S Slas] &
3 om Olassl Lile QS 50 5 65 5l o8 e LS
WSl ol ool 3l ol Jsten 45 Al e 0L

[re ] asb e s

1.40 -
1.20 -

1.00
0.80
0.60 -
0.40
0.20

0I T T T T 1
0 100 300 600 800 1000

ppm

Absorbance at 695 nm

Figure 3Total antioxidant activities of the essential

oil of Boswellia serrata
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Frankincense is an oleo-gum-resin obtained fromwdm trees. In this studyBoswellia serrata
essential oil was extracted by Clevenger apparétes, segregation and recognition of components
was performed by Gas chromatography-mass specimpif@®®@C-MS) methods. The follin-ciocalteu
method was used for estimating total phenol condgct the antioxidant activity was evaluated by
several methods including, 1,1-diphenyl-2-picryl drgzyl (DPPH) radical scavenging, total
antioxidant capacity, reducing power, and ranciteat in different concentrations (100-1000 ppm).
Components identification revealed thapinene (29.8%)y-thujene (5.92%)p-Pinen (3.41%) and p-
cymene (3.16%) had the highest percentage in thengal oil, and the total phenolic content was
94.88 mg GAE equivalents/100g of essential oil. &h&oxidant activity of essential oil was dose-
dependent in all tests and the highest inhibitidnD&®PH radicals, reducing power and total
antioxidant capacity was detected at a concentratid 000 ppm, which were 22.23%, 0.65 and 1.18,
respectively. In rancimat test, the highest oxigatstability of the oil was also recorded for
concentration of 1000 ppm of the essential oil. UResof the present study demonstrated that
Boswellia serrataessential oil could be used as a potential soofcgtural antioxidants for oil and
oil-containing foods.

Keywords: Frankincense essential oil, Phenolic compound$ipRidant activity, Rancimat test
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