
 
Received: 4th April-2014                            Revised: 24th May-2014                     Accepted: 26th May-2014   

Research article 
THE ESSENTIAL OIL COMPOSITION OF SCUTELLARIA PINNATIFIDA A. HAMILT. 

SUBSP. MUCIDA (STAPF) RECH. F. AND COMPARISON WITH TWO OTHER SUBSPECIES 
IN IRAN 

 
Ali Mazooji* 

 
Department of Biology, Roudehen Branch, Islamic Azad University, Roudehen, Iran. 

∗Corresponding author: Email:amazooji@yahoo.com 
ABSTRACT: The essential oil obtained from the aerial parts of Scutellaria pinnatifida A. Hamilt. subsp. mucida 
(Stapf) Rech. f. was analyzed by using GC and GC-MS. Fifty one compounds representing 82.96% of the oil were 
identified. The main ones were Germacrene D (9.56%), α-pinene (5.37%), Bornyl Cinnamate  (4.09%), t-Muurolol 
(2.74%), Aromadendrene (2.54%), L Linallol (2.51%), Cinnamyl Cinnamate (2.32%), Cyclosativene (3.28 %), 
Germacrene B (2.19%), and (+) Valeranone- and (1.92%). 
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INTRODUCTION 
Scutellaria (Lamiaceae) is a cosmopolitan genus of over 300 species, belonging to Scutellaroideae tribe, 
Lamiaceae family [1,2,3,4]. This genus comprises about 20 species in Iran which eight of them are endemic 
species [5]. This plant is named Skullcap, helmet-flower and hood-wort in English [6]. Some species of Scutellaria 
are utilized in folk medicine, e.g., S. radix has been used in Chinese medicine and as a medicinal plant in oriental 
countries for various purposes. It has been reported that S. baicalenis has diverse pharmacological effects [7,8,9]. 
There are many studies in medicinal plants of Lamiaceae but a few reports on the analysis of oils of Lamiaceae 
genus Scutellaria species have been published [10,11,12,13]. Masoudi et. al. studied the volatile constituents of 
Scutellaria pinnatifida A. Hamilt. subsp. pinnatifida in 2009. A diterpenoid with antifeedant activity from 
Scutellaria rubicunda was obtained by Bruno et. al. in 1999. The essential oil of Scutellaria pinnatifida A. Hamilt. 
ssp. alpina (Bornm.) Rech. was analyzed by GC and GC/MS [14]. Skaltsa et al. investigated the essential oil 
composition and antimicrobial activity of S. sieberi Benth. and S. rupestris Boiss. et Helder. ssp. adenotricha 
(Boiss. et Helder.) Greuter et Burdet in 2003. The aim of this study was to determine the essential oil composition 
of Scutellaria pinnatifida A. Hamilt. subsp. mucida (Stapf) Rech. f. for the first time and comparing it with the 
composition of volatile oil from two other subspecies namely, S. pinnatifida subsp. pinnatifida and Scutellaria 
pinnatifida A. Hamilt. ssp. alpina (Bornm.) Rech.[15].  
 
MATERIAL AND METHODS 
Plant material: 
The aerial part of Scutellaria pinnatifida subsp. mucida was collected from Tabiz to Zanjan road, 20 km passed 
from Tabriz, in 18 June 2009. The plant was identified by following Flora Iranica [3] and the voucher specimen 
(IRAN-45972) is preserved in the herbarium of the Ministry of Jihad-e-Agriculture (“IRAN”) at the Iranian 
Research Institute of Plant Protection (Tehran, Iran). 
Isolation of the volatile oils: 
The air-dried aerial parts of the plant were subjected to hydrodistillation for four hour using a Clevenger-type 
apparatus. The oil was kept at 4°C in the sealed brown vials until required. 
Gas chromatography-Mass spectroscopy: 
Analytical gas chromatography was carried out using a Thermoquest 2000 GC with capillary column DB-5 (30 m. 
0.25 mm i.d., 0.25 m film Thickness); carrier gas, He; split ratio, 1:25; and using a flame ionization detector. The 
column temperature was programmed at 50°C for 1 min. and then heated to 265°C at a rate of 2.5°C/min. and then 
kept constant at 265°C for 20 min. GC-MS was performed on a Thermoquest 2000 with a quadruple detector, on 
capillary column DB-5 (GC); carrier gas, He; flow rate, 1.5 ml/min. the column was held at 50°C for 1 min. and 
programmed up to 265°C at rate of 2.5°C/min, then kept constant at 256°C for 20 min. The MS operated at 70 eV 
ionization energy.  
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Retention indices were calculated by using retention times of n-alkanes that were injected after the oil at the same 
chromatographic conditions. Quantitative data were obtained from the electronic integration of the FID peak areas. 
The components of the oils were identified by comparison of their mass spectra and retention indicates with Wiley 
library and those published in the literature [16].  
 
RESULTS AND DISCUSSION 
The hydrodistillation of the aerial parts of Scutellaria pinnatifida subsp. mucida gave yellow oil with a distinct 
sharp odor in the yield of 0.36% (w/w), basis on dry weight. Table 1 shows constituents of the oil. Fifty one 
components were detected in the oil of S. pinnatifida subsp. pinnatifida representing 82.96 % of the total oil. The 
major constituents were Germacrene D (9.56 %), α-pinene (5.37 %), Bornyl Cinnamate (4.09%), t-Muurolol 
(2.74%), Aromadendrene (2.54 %), L Linallol (2.51 %), Cinnamyl Cinnamate (2.32%), Cyclosativene (3.28 %), 
Germacrene B (2.19 %), and (+) Valeranone- and (1.92%). Figure-1 shows the chromatogram of S. pinnatifida 
subsp. pinnatifida. 
The oil of of Scutellaria pinnatifida subsp. pinnatifida contained 14 oxygenated sesquiterpenes (29.22 %), 11 
sesquiterpene hydrocarbons (22.46 %), nine non Terpene (15.61%), eight monoterpene hydrocarbones (8.59 %), 
and eight oxygenated monoterpenes (6.36 %). In addition, the total amount of the monoterpene fraction in the oil 
of S. pinnatifida subsp. pinnatifida (14.95 %) was much less than sesquiterpene fraction (51.68 %). According to 
table 3, one of the common component in three subspecies of Scutellaria pinnatifida is Germacrene-D which has 
been reported in some other taxa of Lamiaceae family such as Micromeria Benth., Nepeta L., Eremostachys Bge., 
Ajuga L. and Phlomis L. [17,18,19,20,21]. The other common components in these subspecies are (+)-Spathulenol 
and dl-limonene (Table-2). According to previous studies on Scutellaria pinnatifida subspecies oils, sesquiterpene 
(91.9%) was the main component in S. pinnatifida subsp. alpina and the oil of S. pinnatifida subsp. pinnatifia was 
rich in phenyl propanoid (84.7 %), whereas in S. pinnatifida subsp. mucida, monoterpenes (48.6 5%) were the 
main one. In addition, the earlier reports of the essential oil of S. pinnatifida supsp. mucida was showed 
(+)Spathulenol (15.1%) as the main components, but only 0.4% Spathulenol was detected in S. pinnatifida subsp. 
pinnatifida and no Spathulenol component was detected in S. pinnatifida subsp. alpina. The main component of S. 
pinnatifida subsp. alpina was Germacrene D (39.7%), but in this research Germacrene D (9.56 %) was the second 
major component. 
 
Table 1- Chemical composition (%) of the essential oil of Scutellaria pinnatifida subsp. mucida  

Component%KIRt 
α-Thujene 0.18 935 9.41 
α-Pinene 5.37 939 9.67 

Camphene 0.48 954 10.10
Verbenene 0.40 966 10.32
Sabinene 0.46 978 11.13
2-βPinene 1.07 982 11.27

Octanol-33.9199411.76
Cineol-1,8 0.33 103413.52

Limonene-dl 0.40 103613.68
γ-Terpinine 0.23 106315.08

Nonanal 0.22 110116.80
L Linalool 2.51 110617.03
Camphenol-6 0.53 111117.55

Pinocarveol-trans0.45 116018.5 
Citronellal 0.31 116418.67

Pinocarvone 1.67 116918.88
Myrtenal 0.34 119520.47

Longipinene-α 0.64 135228.49
Cyclosativene 3.28 137029.30

Copaene-α 0.29 137529.55
Bourbonene-β 1.53 138629.86

Aromadendrene 2.54 143030.71
Ionone-β 0.80 148433.48

Germacrene D 9.56 148733.72
 
 

International Journal of Plant, Animal and Environmental Sciences               Page: 375                         
www.ijpaes.comAvailable online at             



 
Ali Mazooji                                                                    Copyrights@2014     IJPAES       ISSN 2231-4490 

 
Table-1 cont…. 

 
ocaryophyelleneIs 0.30 149133.84

Germacrene B 2.19 153734.29
Cadinene-γ 0.36 154834.92
Calamenene-trans 1.34 155135.11
Cadinene-δ 0.43 156335.36

Longipinanol 0.20 156735.57
Bisabolene-β 0.72 157435.72

ol-5-Germacradiene-1,61.76 157935.94
Elemenone-βcis 1.50 158236.12

Spathulenol-(+) 15.1 159137.32
ol-4-en-11-Selin 0.60 164138.07

Valerianol 0.57 165639.15
Eudesmol-γ-epi-10 0.48 166139.29

Cedranol-neo-5 0.36 167539.46
Eudesmol-β 1.54 168139.91
Muurolol-t 2.74 168740.18
Valeranone-(+) 1.92 167240.52

ol-13-Cedren-8 1.11 168540.70
Himachalenol 0.54 169342.45
Heptadecane1.77170142.62
Pentadecanol 1.61 177747.23

Hexadecanoic acid 0.23 187551.39
Heneicosane 0.16 210955.65
Pentacosane 0.40 251166.73

Bornyl Cinnamate 4.09 261169.63
Cinnamyl Cinnamate 2.32 267869.83
Hydrocinamic acide1.12271270.04

Total 82.96   
Rt = Retention time; KI= Kovats Index

  
 

 

 
Figure-1- Chromatogram of Scutellaria pinnatifida subsp. mucida 
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Table 2- Comparing the essential oil composition (%) from three subspecies of Scutellaria pinnatifida 

Component (%) S. pinnatifida 
subsp. mucida 

S. pinnatifida subsp. 
pinnatifida (%) 

S. pinnatifida 
subsp. alpina (%) 

α-Thujene 0.18 0.6  
α-Pinene 5.37   

Camphene 0.48   
Verbenene 0.40   
Sabinene 0.46   
2-βPinene 1.07   

Octanol-3 3.91   
Cineol-1,8 0.33  0.1 

Limonene-dl 0.40 1.9 0.2 
γ-Terpinine 0.23  0.5 

Nonanal 0.22   
L Linalool 2.51  1.1 
Camphenol-6 0.53   

Pinocarveol-trans 0.45   
Citronellal 0.31   

Pinocarvone 1.67   
Myrtenal 0.34   

Longipinene-α 0.64  0.8 
Cyclosativene 3.28 

Copaene-α 0.29  5.0 
Bourbonene-β 1.53  0.9 

Aromadendrene 2.54  0.9 
Ionone-β 0.80   

Germacrene D 9.56 1.3 39.7 
Isocaryophyllene 0.30   

Germacrene B 2.190.9 
Cadinene-γ 0.36   
Calamenene-trans 1.34   
Cadinene-δ 0.43  5.3 

Longipinanol 0.20   
Bisabolene-β 0.72  0.2 

ol-5-
Germacradiene-1,6 1.76   

Elemenone-βcis 1.50   
Spathulenol-(+) 15.10.4 2.0 

ol-4-en-11-Selin 0.60   
Valerianol 0.57   

Eudesmol-γ-epi-10 0.48   
Cedranol-neo-5 0.36   

Eudesmol-β 1.54   
Muurolol-t 2.74 
Valeranone-(+) 1.92 

ol-13-Cedren-8 1.11   
Himachalenol 0.54   
Heptadecane 1.77   
Pentadecanol 1.61   

Hexadecanoic acid 0.23   
Heneicosane 0.16   
Pentacosane 0.40   

Bornyl Cinnamate 4.09   
Cinnamyl 
Cinnamate 2.32   
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                                                                                                             Table-2 cont…. 

 
Hydrocinamic 

acide 1.12   

(Z)-β-Ocimene  5.2  
(E)-β-Ocimene  4.1  
Methyl chavicol  81.9  
Bornyl acetate  0.2  
Methyl eugenol  2.8  
-Caryophylleneβ0.5 15.0 

Bicyclogermacrene  1.1 4.8 
-Cubebeneβ   0.4 
-Gurjuneneα   0.3 
trans-α-

Bergamotene   0.7 

-Humuleneα   0.7 
trans-β-Farnesene   2.0 

Alloaromadendrene  0.3 
-Himachaleneβ   1.9 

Cis-γ-Bisabolene   0.5 
-Cadineneα   0.6 

-Calacoreneα   0.4 
Caryophyllene 

oxide   2.5 

Viridiflorol   0.8 
-Muurololα   1.3 
-Cadinolα   2.2 
Total 82.96 100 93.8 
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