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Abstract

Talipariti elatum (Sw.), commonly named Blue Mahoe, is used as antasthmatic, antitussive,
against catarrh and expectorant in phytotherapy in Cuba, although the plants’ composition has
not been determined in detail so far. An ethanolic extract from the bark of Talipariti elatum
Sw. (Fryxell) Malvaceae that grows in Cuba was prepared by Soxhlet extraction with ethanol
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at 95% during 20 hours. The crude extract without purification was analyzed using a
GCMS-QP2010 Ultra Shimadzu, and the components were identified by comparing their
retention times and their mass spectra with those of NIST21Library. About 45 different
chemical compounds were detected in the sample and from them, 31 chemical components
were characterized and reported for the first time from 7Zalipariti elatum. Our results
demonstrate the developed method could be employed as a rapid and versatile analytical
technique for identification of chemical constituents and quality control of Talipariti samples.
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1. Introduction

Today search of natural bioactive substances with antioxidant, antimicrobial,
antiinflammatory properties and other therapeutic effects is developing rapidly, because of
the growing interest of consumers for this kind of products, and willingness of policy makers
to validate and enhance the natural heritage and ancestral knowledge.

Talipariti elatum tree is quite attractive with its straight trunk, broad green leaves and
hibiscus-like flowers. It grows quite rapidly, often attaining 20 meters (66 ft) or more in
height. The attractive flower changes color as it matures, going from bright yellow to orange
red and finally to crimson. The name mahoe is derived from a Carib word. The ‘blue’ refers
to blue-green streaks in the polished wood, giving it a distinctive appearance (U.S.
Department of Agriculture, 2013).

Talipariti elatum is native to the islands of Cuba, Jamaica, US. Virgin Islands, Puerto Rico
and Martinica. In wetter areas it will grow in a wide range of elevations, up to 1,200 meters
(3,900 ft) and is often used in reforestation. It is the national tree of Jamaica (Tropicos.org.
Missouri Botanical Garden, 2013). The inner bark of the tree is often referred to as Cuba bark
because it was formerly used for tying bundles of Havana cigars (Areces & Fryxell, 2007).

Figure 1. Trunk, leaves and flower of Talipariti elatum Sw. (Fryxell).

The evaluation of macromorphology characteristics possibility to define that bark is grayish
in color, 37 cm long, 15-16 cm wide and 2.5-4 cm high, characteristic smell and lightly
astringent taste (Figure 2).
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Figure 2. Bark of Talipariti elatum Sw. (Fryxell)

Powdered drug is brown in color and keep its characteristic smell and taste.
Micromorphological characteristics of powdered drug show the presence of fibers and serous
or chlorenchymatic cells penthagonal or hexagonal in form (Figure 3).

Figure 3. Powdered drug and micromorphological characteristics of the bark

Phytochemical screening from ethanolic extract of the bark testing to detect for the presence
of different chemical groups of compounds showed the presence of triterpenes and/or steroids,
reductants sugars, phenolic compounds, aminoacids and/or amines, quinones and bitter
and/or astringent principles. Oil or fats, alkaloids, flavonoids and anthocyanin were absent
(Goémez, 2017; Gonzélez et al., 2017).

The aim of the present study was to identify the phytocomponents of this plant and subjecting
the ethanol extract of the plant’s bark to Gas Chromatography—Mass Spectrum analysis.

2. Materials and Methods
2.1 Plant Material

Bark of the plant was collected in January 2017 in the gardens of the Faculty of Pharmacy
and Foods at Havana University, and identified at the herbarium of National Botany Garden
of Havana, where the voucher specimen no. HAJB 82587 has been deposited. Specimen is
registered as Talipariti elatum Sw. (Fryxell) Malvaceae (Sin. Hibiscus elatus Sw.).

2.2 Plant Sample Extraction-Soxhlet Extraction Method

The sample was cleaned twice with distilled water. Then the sample was dry in an oven with
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controlled temperature at 40 °C during 5 days. After dried, the sample was pulverized to
powder using a mechanical grinder. The particles were uniformed using a sieve (1 mm). The
powder was stored in an air-dried packet.

Plant material (80 g) was extracted successively with 700 mL of ethanol at 95% by using a
Soxhlet extractor until a complete extract was done (20 hours). The extracts were
concentrated under a rotovaporator (Heidolph, Germany) up to 200 mL at 120 rpm, 70 °C and
a pressure of 500 mbar. All reagents used were of analytical grade (Merck). All solvents were
degassed prior to use in an ultrasonic bath without filtration.

2.3 HPLC Analysis

HPLC analysis of ethanolic extract from the bark was registered using an HPLC
Knauer-Azura (Germany) equipped with an UV detector at 280 nm. Chromatographic
conditions: Flow (I mL/min); Column (RP-18e Knauer 250 x 4.6 mm Lichrospher 100-5);
Manual injection (50.00 pL, twice); Running time (60 min); Pump pressure (11.7 MPa);
Gradient (eluent A: water, eluent B: methanol, 15-85% B during 30 min, follow by holding,
increasing to 50% A during 10 min, reversing to 0% B during 5 min and equilibrating during
5 min).

2.4 GC-MS Analysis

For the identification of metabolites present in the bark the sample were subjected to
chromatographic analysis in equipment GC/MS, brand Shimadzu QP2010, equipped with a
splitter split/splitless. With a BP5 (30 m x 0.25 mm x 0.25 microns) capillary column under
the following chromatographic conditions: Helium gas carrier obtained by electron impact
fragments to a power of 70 eV rate of 1.2 mL/min, 1: 50 split flow and the volume of injected
sample of 1 ul. Programmed oven temperature: initial temperature was 70 °C with a heating
ramp of 10 °C /min to 300 °C and remained stable at this temperature for 10 minutes.
Subsequently the temperature was increased at a rate of 10 °C /minute to 300 °C for a total
time of 78 minutes with an injector temperature 250 °C and the interface temperature 300
°C.The compounds were analyzed using GC/MS NIST21 library and having into account the
results obtained after phytochemical screening according with Gomez (2017). Silylation
agent was N, O-bis (trimethylsilyl) trifluoroacetamide (BSTFA) CAS 25561-30-2 Lot:
0901-1 Macherey-Nagel GmbH & C. KG.

2.5 Data Analysis

Comparison of the spectra with the NIST database using a probability-based matching
algorithm was performed to achieve compound identification, along with comparison of
relative retention indices (RI) to literature and standard reference values.

3. Results and Discussion

3.1 Chromatographic Profile by HPLC

In Talipariti elatum 24 peaks in HPLC-UV chromatogram were identified as shown in figure
4. Their retention times were between 1.267 and 46.017 minutes, although the chromatogram
resolution is not the most ideal after this retention time and up to 50 minutes, which allow us
inferred that there are other components into analyzed sample. The most prominent peaks
belongs to compounds 2 (2.083 min), 3 (2.950 min), 4 (3.450 min) and 24 (46.017 min),
giving an idea that they are the majoritarian chemical components in the sample.
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Resolution may be was not better because the sample was injected without dilution, and
perhaps this condition had not permitted a better separation of all components present in the
sample, although some minoritarian compounds were not registered because their few
concentration.
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Figure 4. HPLC-UV chromatogram of ethanolic extract of Talipariti elatum at 280 nm

3.2 Chemical characterization by GC-MS

GC-MS is one of the most efficient technology platforms to approach complex mixtures of
organic compounds based on a combination of MS database search and the use of calculated
RI values. Suitable MS and RI resources have been developed and are well established for the
analysis of e.g., essential oil constituents (Adams, 2007; Hochmuth, 2014; Skogerson et al.,
2011), and investigation of environmental samples using either the comprehensive NIST or
Wiley MS libraries or vendor-specific and customized databases.

In the case of silylation-based derivatization techniques which cover a broad range of
molecular masses and different polarities, the information base regarding phenolic and other
cyclic structures, belonging to the complex group of plant secondary metabolites, is rather
limited. This is particularly true for higher molecular weight compounds (>300) as pointed
out by Isidorov and Szczepaniak, 2009. However, the specificity of molecular structures and
thus MS fragmentation patterns in most cases allow for the assignment of distinct compound
groups and sub-classes.

The peaks are marked with retention time in the GC-MS chromatogram of ethanolic extract
of the bark from Talipariti elatum. Their retention times (Rt) and their corresponding names
are listed in Table 1. The qualitative analysis of the ethanolic extract showed the presence of
45 different kind of chemical compounds (Figure 5) and among them, only 31 received the
proposal of chemical characterization. Authors have had into account the results of
phytochemical screening for the proposal chemical structures according to Goémez in 2017,
where the main chemical components in ethanolic extract were triterpenes/steroids,
reductants sugars, tannins/phenolic compounds, aminoacids/amines, quinones and bitter or
astringent principles.
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Figure 5. Current chromatogram by GC of ethanolic extract from bark of 7. elatum Sw

Table 1. The chemical composition of bark from Talipariti elatum Sw

Peak R.Time Molecular Molecular Base = CAS Library ID/
# formula weight Peak Compound
Name
1 3.880  CgH ;30,51 174 73.00 17728-88-0 Propanoic acid
2 3910  CoHpoOsSi, 232 146.95 55191-13-4 2-propenoic acid
(pyruvic acid)
3 3910 CgH;304S1, 234 146.95 18294-04-7 Ethanedioic acid
(oxalic acid)
4 5.645 C;Hi7NOsSi 175 58.05 0-00-0 N,N-Dimethylglycine
5 5.645 C;3H»;ONOSi 237 58.05 54833-35-1 Benzanethanamine
6 5.645  C;3Hp;3ONOSi 237 58.05 0-00-0 Ephedrine
7 5.645  Ci4HpoN2O, 248 58.05 0-00-0 2,3- dihydroindan-2-one
8 5.750  CgH;N 121 121 1462-84-6  2,3,6-trimehyl Pyridine
9 7.685 C;1Hx303Si, 262 73.00 55557-17-0  2-methyl-3-oxy-butanoic
acid
10 10.350 C;1H240,Si1 216 73.00  0-00-0 Octanoic acid
11 27.715 C13H3,04S13 336 73.00 0-00-0 d-Erythrotetrofuranose
12 27.715 Cy14H3404S13 350 73.00 0-00-0 2-deoxyribose
13 27.715 Ci17H2405Si4 438 73.00  0-00-0 Xylulose
14 27.715 CiHa04S1s 410 73.00 32381-52-5 Threitol
15 31.130 CyHeO6Sic 614 73.00 14317-07-8 D-Mannitol
16 31.130 CyHeO6Sic 614 73.00  0-00-0 Dulcitol
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17 31.130 CyHs,0sSis 512 73.00 14199-72-5 Xylitol

18 31.130 CyHeO6Sic 614 73.00 18919-39-6 Galactitol

19 32.025 Ci6H340,S1 286 116.95 169597-14-2 Tridecanoic acid

20 33.755 Cy1H400,S1 352 67.00 56259-07-5 9,12-Octadecadienoic
acid

21 33.755 C31H400,Si 352 67.00 0-00-0 Linoleic acid

22 33.875 Cy1H40,S1 254 116.95 0-00-0 11-trans-Octadecenoic
acid

23 33.875 C,;H4 0,81 354 116.95 0-00-0 cis-13-Octadecenoic acid

24 33.875 C;Hs0,S1 354 116.95 21556-26-3 Oleic acid

25 34.05  CyHuO,Si1 356 116.95 18748-91-9 Hexadecanoic acid

26 34.05 Cy7H5¢0,S1 440 116.95 74367-37-6 Tetracosanoic acid

27 34.045 C;3H330,S1 314 116.45 74367-22-9 n-Pentadecanoic acid

28 34.045 CyHs60,Si 370 116.95 74367-35-4 Nonadecanoic acid

29 34.045 C;7H360,S1 300 116.95 18603-17-3 Tetradecanoic acid

30 36.790 Ci6H204 278 148.90 4376-20-9  Phtalic acid,
mono-(2-ethylhexyl)
ester

31 36.790 Cy4H3304 390 148.90 27554-26-3 1,2-Benzandicarboxilic

acid

"The nearest library standards.

The match quality in all cases was upper 80% of coincidence. The first 23 chemical
compounds were discarded because they are related with the Silylation agent and their
derivatives. The phytochemical components of bark are related in general, with carboxylic
acids (saturated and unsaturated), N-compounds, reductants sugars (especially sugar-alcohols)
and aromatic compounds, suggesting the great coincidence with the reported data from
Gomez after phytochemical screening done using the proposed methodology by Chhabra et al.
(1989).

None triterpenes and/or steroids, tannins and/or phenolic compounds and quinones presence
was matched with the NIST21 database perhaps MS information of silylated natural products
is insufficiently represented in available compound libraries for GC-MS platforms based on
electron ionization (EI). More suitable chromatographic profiling platforms such as LC-MS
are available for analysis of metabolites with higher polarity and molecular weights up to
2000 Da (Halket et al., 2005).

In order to cope with the tremendous variability of primary but also secondary metabolites
detectable by GC-MS, several attempts have been made to facilitate identification through the
construction of combined RI and MS databases of derivatized compounds, generally termed
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as mass spectral tags (MST) (Kopka, 2006). Retention time indices are a prerequisite for
tentative metabolite annotation of mass spectra showing high similarity such as pentoses and
hexoses. Recent efforts have focused on the need for extended and comprehensive RI
information by compiling RI values of TMS analytes of various phytochemicals including
phenolic acids and flavonoids (Isidorov & Szczepaniak, 2009; Gao et al., 2010; Esche et al.,
2012; Isidorov et al., 2005; Isidorov & Vinogorova, 2003), diterpenes (Popova et al., 2010),
sterols (Esche et al., 2012) and tocopherols (Lytovchenko et al., 2009).

Moreover, several research groups and consortia have addressed the complexity of compound
structures, since commercially available libraries (e.g., NIST or Wiley) contained insufficient
MS information about derivatized analytes, which are frequently acquired in metabolomics
experiments. The Golm Metabolome Database GMD comprise today online information of
about >4600 MS analyte entries including >3500 analytes with valid spectra (TMS
derivatives, tributylsilyl (TBS) derivatives, and isotopically-labeled compounds). However
more than 1400 spectra have not been annotated underscoring the need for further chemical
information in order to approach the metabolome of plants and other organisms (Schauer et
al., 2005).

4. Conclusions

Despite limitations in GC-MS with respect to the mass range and polarity of metabolites, the
utilization of derivatization techniques and automation technology have extended the range of
separable and detectable compounds in high-throughput profiling experiments. Beside the
qualitative and quantitative analysis of trimethylsilyl derivatives of highly abundant
compounds found in plant samples such as sugars, amino acids and polyols, instrument
sensitivity and resolution also allows for the successful detection of minor constituents such
as plant secondary metabolites. Even though mass spectral information about monophenolic,
polyphenolic and other cyclic compounds in MS libraries is limited, structure-specific MS
fragmentation patterns enable to trace and identify low-concentration metabolites, often
based on and in combination with published MS data from targeted GC-MS analyses.

The spectral analysis of the ethanolic extract showed the majority of thirty-one active
compounds among them, 18 monoaromatic or carboxylic acids, 8 reductants sugars and 5
N-compounds. For the first time, at least tentatively, the fingerprint chemical profile of
ethanolic extract from the bark of 7. elatum (Sw.) can be known based on experimental data
from own research. The present result has emphasized the capabilities of GC-MS to deduce
chemical information on chemical compounds found in complex mixtures of plant
metabolites.
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