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Abstract

Turnera diffusa Willd. var. afrodisiaca (Ward) Urb. (syn.T. aphrodisiaca) belongs to the family of Turneraceae and is an aromatic plant
growing wild in the subtropical regions of America and Africa. It is widely used in the traditional medicine as e.g. anti-cough, diuretic, and
aphrodisiac agent. This work presents a 3 min chromatographic analysis using low-pressure (LP) gas chromatography (GC)—ion-trap (IT)
mass spectrometry (MS). The combination of a deactivateéeh0« 0.10 mm i.d., restrictor with a wide-bore CP-Wax 52 capillary column
(10m x 0.53mm i.d., Jum) reduces the analysis time by a factor of 3—7 in comparison to the use of a conventional narrow bore column.
Chromatographic conditions have been optimized to achieve the fastest separation with the highest signal/noise ratio in MS detection. These
results allow fast and reliable quality control of the essential oil to be achieved.
© 2003 Elsevier B.V. All rights reserved.
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1. Introduction Since the pharmacological properties of the essential oils
are closely related to their chemical composition, it is im-
Many species of the genuBurnera (Turneraceae) are  portant to develop methods that can warrant the quality of
widely used in the traditional medicine as, e.g. anti-cough, these types of materials.
diuretic and aphrodisiac agefit]. Nowadays, phytophar- Recently, Bicchi et al[3] have investigated the com-
maceutical formulations containing plants of this genus are position of the essential oil of. diffusa by gas chro-
commercialized not only in Brazil but also in Europe. The matography (GC)-mass spectrometry (MS) and have found
species most commonly usedTsrnera diffusa Willd. var. 1,8-cineole to be one of the main constituents (11.4%).
afrodisiaca (Ward.) Urb. (synT. aphrodisiaca), because of  About 50 components were identified using a 40 min con-
its alleged aphrodisiac properti€.diffusa is an aromatic  ventional GC-MS chromatographic analysis. Camg#jo
plant popularly known as “damiana” that grows wild in the has shown that 1,8-cineole and thymol can be used as
subtropical regions of America and Africa. Its aphrodisiac chemical markers for quality control of the essential oils.
activity is related to the irritating properties on the urinary Though these two monoterpenes elute quickly from the
tract caused by the substances of the essentig2]oil GC-system, the high retention of the other essential oil
The essential oil oT. diffusa can be easily obtained from  components hampers the application of GC-MS. Therefore,
steam distillation of the fresh or dried leaves. The analy- fast and more efficient methods of analysis are required
sis of this oil is of great interest because of the utilization to perform the quality control of complex mixtures con-
of T. diffusa in many phytopharmaceutical formulations. taining T. diffusa as well as other natural products. Suc-
cessful alternative techniques for the fast analytical and/or
* Corresponding author. Fax:32-3-8202376. preparative separation as well as for identification of nat-
E-mail address. agodoi@uia.ua.ac.be (A.F.L. Godoi). ural products have already been reporfed7]. However,
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Fig. 1. Positive ion mass spectra of 1,8-cineole (top) and thymol (bottom).

these separations involved compounds of medium or high and authenticated by Dr. Castulo Chan. A voucher specimen

polarity. was kept at Centro de Investigacion Ciéina de Yucatan (C.
Reduction in analysis time has been the subject of many Chan, No. 3773—CICY). The dried aerial parts (500 g) were

scientific publications in the last decade. Shorter and nar- submitted to hydrodistillation at July 2002 using Clevenger

rower columns (0.15 mm i.d. or less) have acquired growing apparatus for 4 h. Subsequently, the oil (approximately 1 ml)

popularity [8-14]. However, the decreased peak widths was extracted from the water layer with diethyl ether. The

make the use of a fast scanning MS, such as time-of-flight, diethyl ether was evaporated overnight and the oil was stored

mandatory to get a sufficient number of data points for each at —18°C. The oil was dissolved in n-hexane and the extract

signal. A significant gain in speed can also be obtained with was analysed by LP-GC—IT-MS.

a column operating at vacuum-outlet conditigi®—20]

De Zeeuw et al[21] demonstrated that the use of short 22 | P-GC-IT-MSanalyses

wide-bore capillary columns (i.e. 10m 0.53mm i.d.)

operating under the reduced pressure of the MS allowed For the chromatographic experiments, a Varian Saturn

higher gas velocities to be applied, resulting in analysis up 2000 ion trap MS system was used in combination with
to 10 times shorter. In spite of the reduced analysis time,

wide-bore columns produce peaks of sufficient width to be
adequately detected by a conventional MS analyzer, with Table 1

the onlv expense of a small loss in the number of theoretical Chromatographic and mass spectrometric parameters studied for optimiza-
y exp tion of T. diffusa essential oil analysis using LP-GC—IT-MS recorded on

plates.. a CP-Wax 52 CB column
In this work we report the use of such approach, here barameter Studied range Optimized
called as low-pressure (LP) GC—ion-trap (IT) MS and pre- value
viously optimized for volatile alkyl benzenes and polycyclic g, ¢Cmin-?) 5_80 63
aromatic hydrocarbons (unpublished reseaf28), for the Injector temperature°C) 220-270 270
analysis of the essential oil af diffusa. In particular, atten- He flow rate (mImirr?) 0.8-1.5 15
tion has been focused to the target compounds thymol andTransfer line temperature ) 200-250 220
1,8-cineole (see structures Fig. 1) to be used as quality 2P temperature’C) 200-230 200
Scan time (scang) 2-5 3.7
control markers. Multiplier offset (V) —100-(+100) +100
Emission current(A) 5-100 50
. Target total ion current 5000-25000 20000
2. Materials and methods (TIC; counts)
Maximum ionization time §s) 10000-50000 40000
2.1. Plant material Prescan ionization timeu) 100-1000 500

. . . . . @ Column oven temperature programmed from 80 to A3@&t a rate
Aerial parts ofT. diffusa Willd. var. afrodisiaca (Ward') of 60°C min~1. The final temperature was kept for 0.87 min to complete

Urb. were collected at Quintana Roo (Mexico) in July 2002 ¢|ution.
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Fig. 2. Conventional GC-MS chromatogramTofliffusa extract using a LM-5 column (5% phemy95% methylpolysiloxane, 15 0.2 mm;d; = 0.2 um)
[4]. R: retention time.

a Varian 3800 gas chromatograph (Walnut Creek, CA, 3. Results and discussion

USA). The GC system had a universal injector (Varian

1079), used in the split mode. Samples were introduced Current quality control of the essential oil of
using an 8200 Varian autosampler. A polyethylene glycol T. diffusa by conventional G(3,4] implies a total time

column CP Wax 52 (10nx 0.53mm id.; & = 1um, of 40 min in order to elute all compounds. The tempera-
Varian-Chrompack, Middelburg, The Netherlands) was cou- ture programming was thus compulsorily low enough to
pled to a non-coated restriction column of 60 e 100um achieve complete separation of the several compounds.

i.d. (Varian-Chrompack) by a single ferrule column con- To avoid the time-consuming chromatographic step in
nector and a vespel ferrule 0.53-0.25 mm i.d. and used forquality assessment routines, low-pressure GC becomes
separation. Helium (Air Liquide, Liege, Belgium) was used attractive to shorten the analysis time and increase the
as carrier gas. capacity. The comparison dfigs. 2 and 3shows indeed
The different gas chromatographic and mass spectral pa-that chromatograms of similar quality could be obtained
rameters were varied as described@ble 1to achieve fast by LP-GC in only a fraction of the time required for

analysis together with reliable separation. conventional GC.
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Fig. 3. LP-GC-IT-MS chromatogram gt diffusa extract using a CP Wax 52 column (10xn0.53 mm, 10 m;d; = 1 um).
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The best separation was achieved with the CP Wax 52 The applicability of GC—-IT-MS will be checked in a
column using a very fast program rate of @min—1, be- near future for the analysis of other natural products from
tween 80 and 230C. The complex mixture of compounds plant origin. Specifically, the reduced decomposition of sub-
could be separated within only 3 min. Whereas conventional stances by the lower temperature conditions that can be used
GC offered the advantage of 1,8-cineole and thymol elut- in LP-GC—IT-MS relative to conventional GC must be in-
ing long before the other oil constituents, thymol became vestigated.
now part of the complex pattern at about 2 min in LP-GC.
Nevertheless, its identification was still possible due to mass
spectra detection.

Use of the fast temperature-programming rate made the
peaks higher and sharper, while elution temperatures were
lower. This resulted from the high carrier gas velocity
provided by the vacuum condition. Furthermore, it was References
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