
were used: ( a )  chloroform-acetone-ethanol (70:30:3 v/v); ( b )  cyclohex- 
ane-ethyl acetate-methanol-water (100:100:60:8 v/v); and (c) ben- 
zene-acetic acid (955 vh) .  After each development, the plates were dried 
at  1 10' and spots were visualized in iodine vapors. The chromatograms 
corresponded perfectly in color (brown) and R/ values to those obtained 
with the reference compounds. 

Comparison of HPLC, GLC, and UV Methods-The proposed 
HPI,C method was compared to GLC (5) and UV spectrophotometric 
(2) assays. The results (Tables 1-111) show that the proposed method is 
in good agreement with the GLC and UV assays. 

The HPLC procedure described here provides a rapid, sensitive (the 
lower sensitivity limit is about 10 ng on the column), and precise assay 
o f  feprazone in pharmaceutical formulations. 
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Abstract 0 The essential oil of Teucrium poliurn, growing in Saudi 
Arabia, was thoroughly investigated for its constituents by CLC-mass 
spectrometry, TLC, and spectrophotometric methods. This investigation 
revealed the presence of 10 terpenoidal compounds including the hy- 
drocarbons [j-pinene, limonene. tu-phellandrene, and y- and 6-cadinenes 
and the alcohols linalool. terpine-4-01, cedrol, cedrenol, and guaiol. The 
oil was rich in alcohols and devoid of esters. Preliminary pharmacological 
screening showed that the oil possesses powerful antispasmodic ac- 
tivity. 

Keyphrases 0 G1,C-mass spectrometry-analysis, Teucriurn polium 
oil. antispasmodics. folk medicine 0 Teucrium polium-oil, GLC-mass 
spectrometry o Antispasmodics--analysis, 'I'eucriurn poliurn oil, 
GLCmass spectrometry, folk medicine o Folk medicine-antispas- 
modics, Twcriurn poliurn oil, GLC-mass spectrometry 

Teucriicni polium (Family Labiatae) is one of the most 
fragrant plants in Saudi Arabia and is fairly distributed 
throughout the country (I) .  In folk medicine, i t  is used as 
an antispasmodic, antirheumatic, carminative, and fla- 
voring agent. In an admixture with other powdered herbs, 
i t  is claimed to be therapeutic for peptic ulcer. 

The  aroma of this plant is due to its essential oil content 
(2). A literature review revealed that the oil constituents 
had not been investigated thoroughly (4). T h e  present 
work was carried out to investigate the composition of this 
potentially therapeutic plant oil. 

EXPERIMENTAL 

Material-The plant was collected in the spring at the flowering stage 
I'rc~m Sudair (Central Zone), 180 km from Riyad. Its identity a$ 7'. polium 
was confirmed'. I t  was dried and powdered. 

Successive quantities (1 kg each) were subjected to steam distillation, 
which produced a volatile oil (average yield, 1.55 g). 

The physical properties of the oil are presented in Table I. 
TLC-TI,C was done on precoated silica gel thin-layer plates2 devel- 

oped in chloroform-benzene (1:I) and chloroform-benzene (4:l) solvent 

I The plant material was idcntit'ird as Teucriurn pdiurn l inneus (Labiatae) b 
I h .  A. M. Migahid. Department of Rotany, Fartilty of Science, University of Riya l  
fiiyad. Saudi Arabia. A voucher specimen is available in the herharium of Hiyad 
1 Iniversity 

G F  plants, Anarhem. 

Table  I-Comparative Physicochemical Data  

Isolated Sardinian 
Property Oil Oil 

Color Light yellow, Blue 
darkens upon 
standing 

Odor Fragrant, Agreeable, pungent 
characteristic 

Refractive indexo nf4 1.4850 n20 1.475 and 1.488 
Optical rotationb I C Y ] ~  f4.7' (10% in +12.75' 

ethanol) 
Acetyl valueC 117 47.45-47.59 
IRd 1633, 1655, 1700, - 

2900, and 3400 

NMR' 
cm-I 

332, 306, '280, and 
268 Hz; broad 
singlet a t  217 Hz; 
singlet a t  98 Hz; 
doublet a t  7 3  Hz; 
two overlapping 
douhlets centered 
at  58 Hz 

Broad singlets a t  - 

Zeiss Abbe refracwmeter. * Rellingham and Stanley polarirneter. According 
to the HP methtd (5). As film on I'erkin-I.:lmer ,567 grating IH spectr(iphotometer. 
@ I n  deuterochloroforrn on Varion T 60A with tetramethylsilane as the internal 
standard. 

systems (3). After development, the spots were visualized by spraying 
with anisaldehyde reagent ( 3 ) .  

GLC-Mass Spectrometry-Mass spectra of the volatile oil constit- 
uents were obtained using a gas chromatograph-mass spectrometer<. The 
chromatographic column (1.8 m long) was packed with 3% OV-17. The 
column was conditioned isothermally a t  100' for 10 min, and then the 
temperature was programmed a t  5 min until 260'. The injection port 
temperature was I%', the separation temperature was 252". and the ion 
source temperature was 290'. Mass spectra were obtained by operating 
a t  60 MHz and with an ionization energy of 70 ev. 

RESULTS AND DISCUSSION 

The isolated oil was compared with Saridinian T. polium oil (4) (Table 
I). The IR and NMR data revealed free alcohols (3400 cm-'; broad singlet 
a t  217 Hz, disappeared on deuteration), alkene and highly conjugated 

Model 9OOO. LKB-Produkter. Brommo. Sweden. 
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Table 11-Constituents of t he  Oil by GLC-Mass SDectrometrv 
70 t ‘? c 

Retention Molecular 
Compound Time, min Weight M+ 

1 B-Pinene 1.0 136.23 136 
2 Limonene 1.3 136.23 136 
3 a-Phellandrene 1.6 136.23 136 
4 Linalool 2.3 154.24 136 
5 Terpine-4-01 3.9 154.24 154 
6 Xadinene 17.2 204.34 204 

8 8-Cadinene 22.5 204.34 204 
9 Guaiol 22.9 222.36 222 

10 Cedrol 23.4 222.36 222 

7 Fedrenol 20.7 222.36 220 

alkenes I1633 (m)4 and 1655 (m) cm-1; broad peaks a t  332,306,280,268 
Hz], alicyclic structures (singlet a t  98 Hz, doublet at 73 Hz, and triplet 
formed of two overlapping doublets a t  58 Hz), and the absence of esters, 
other carbonyl compounds, and aromatic functions. TLC screening of 
the oil showed both hydrocarbons and alcohols. 

CLC-mass spectrometry studies indicated the presence of several 
compounds (Table I1 and Fig. 1). The major components on the GLC 
trace (Fig. 1) are identified by sequence numbers that correspond to the 
mass spectral sequence numbers. 

The mass spectra so obtained were compared with the authentic 
compounds and demonstrated almost identical fragmentation charac- 
teristics (6). The mass fragmentation pattern of most Components showed 
molecular ion peaks a t  atomic mass units equivalent to their molecular 
weights. The linalool mass fragmentation pattern exhibited an M+ a t  136 
amu instead of a t  154 amu. The M - 18 fragment was attributed to the 
formation of a triene compound from the parent ion by the lose of water 
(7). 

The cedrenol mass spectrum did not show an M+ a t  222 arnu; the M 
- 2 fragment a t  220 amu represented the loss of two hydrogen atoms 
(7). 

From the data obtained, the volatile oil was considered to  be one of the 
alcoholic volatile oils since 50% of the components were alcohols. The 
absence of esters may indicate that the plant is unable to esterify these 
alcohols. 

Preliminary pharmacological screening of the isolated oil showed that 
it possessed potent antispasmodic activity and that it markedly anta- 
gonized the effects of the agonists nicotine, acetylcholine, histamine, and 
serotonin. 

Medium 

0 26 20 16 10 6’ 0 
RETENTION TIME, min 

Figure I-Gas chromatogram of the isolated oil. 

The aqueous extract of the herb had low antispasmodic activity com- 
pared to the oil. The results of this study partially justified the use of this 
plant in folk medicine. 
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