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ABSTRACT

The identification of components presents in the plants is very important to the pharmaceutical,
cosmetic, fragrance and food industries. This study report, for the first time, the phytoconstituents
present in dichloromethane fraction of Scutia buxifolia Reissek stem bark and leaves. The fractions
were analyzed by Gas Chromatography-Mass Spectrometry (GC-MS) and twenty-seven different
compounds were identified in the fractions analyzed. In the dichloromethane (DCM) fraction of the
leaves were identified sixteen compounds, totaling 36.98% and eighteen compounds were described
in DCM fraction of the stem bark, representing 16.17%. The main constituents of the fractions were
Spathulencl (4.28%), 3-hexen-1-0l (3.96%), ethyl-octadecenoate (3.72%), octadeca-9,12-dienoic acid
(3.48%); b, 9-heptadecadienoate (3.61%) and hexadecanocic acid (3.58%). Furthermore, several
secondary metabolites with interesting biclogical activity, such as: thymol, B-cubebene, p-xilene,
phytol, neophytadiene, lanost-8-en-24-al and stigmastan-3,5-diene were also identified in of
5. buxifolia DCM fractions, these results serve as a incentive for additional studies bioguied and
related to biological activity of this species.
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INTRODUCTION

Rhamnaceae family comprising about 58 genera and approximately 900 species, between the
species highlight Scutia buxifolia Reissek (coronilha) that is mostly distributed in the Brazil,
Argentina and Uruguay (Wasicky et al., 1964; Menezes et al., 1995). In these regions, an infusion
of the steam bark of 5. buxifolia has been desecribed and widely used in folk medicine for
cardiotonie, diuretic and antihypertensive purposes (Wasicky et al, 1964). Some biological
properties have been described in S. buxifolia extracts and fractions, such as, antimicrobial,
antimycobacterial, antiviral and cytotoxicity activities (Morel ef al., 2005; Boligon et al., 2012b),
antioxidant capacity (Boligon et al., 2009; Boligon et al., 2012a) and protective effects against
chromosome damage induced by H,O, (Boligon et al., 2012¢). In addition, the presence of phenolics
acids, flavonoids, steroids, terpenocids, tannin and alkaloids has been described previously in
5. buxifolia (Menezes et al.,, 1995; Boligon ef al., 2009, 2012a). However, no study by GC-MS
identified the constituents present in the nonpelar fractions of the species.
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The aim of the present study was to investigate the phytoconstituents present in
dichloromethane fraction of S. buxifolia stem bark and leaves by gas chromatography-mass
spectrometry (GC-MS). The results presented here are first reported for the species.

MATERIAL AND METHODS

Plant material: Stem bark and leaves of Scutia buxifolia Reissek (Rhamnaceae) were collected
in Dom Pedrito, Rio Grande do Sul State, Brazil (coordinates 30°69°0975, 54° 27'44” W), in October
of 2007, Exsiccate was archived as voucher specimen in the herbarium of Department of Biology
at Federal University of Santa Maria by register number SMBD 10919, for future references.

Extraction: The aerial parts of the plant were separately dried at room temperature and powdered
in a knife mill (0.86 um). Leaves (372.34 g) and stem bark (651.52 g) were macerated with 70%
ethanol for 7 days based on the traditional methods of tincture preparation. After filtration, a
portion of 100 mL of the hydrealcoholic extracts were reserved and evaporated to dryness under
reduced pressure (#40°C) to obtain the crude extracts (leaves and stem bark). After that, the
remainder hydroalecholic extracts were partitioned with dichloromethane (DCM), Ethyl Acetate
{KA) and N-Butanol (INB), successively. The DCM fractions were subjected to analysis by GC-MS.

Gas chromatography-mass spectrometry (GC-MS): GC-MS analyses were performed on a
Agilent Technologies AutoSystem XL GC-MES system operating in the EI mode at 70 eV, equipped
with a split/splitless injector (250°C). The transfer line temperature was 280°C. Helium was used
as carrier gas (1.3 mL min™") and the capillary columns used were an HP 5 MS (30x0.25 mm; film
thickness 0.25 mm) and an HP Innowax (30x0.32 mm 1.d., film thickness 0.50 mm). The
temperature programme was the same as that used for the GC analyses.

Identification of phytoconstituents: The identification and interpretation on mass-spectrum
C-MS was conducted using the database of mass spectra library search (NIST and Wiley) and
research papers (Silverio et al, 2007; Nazifi ef al., 2008; Rocha et al., 2011).

RESULTS AND DISCUSSION

GC-MS analysis: Gas chromatograms of DCM fractions are presented as Fig. 1. The mass spectra
of all major peaks shown in gas chromatogram were analyzed, sixteen compounds DCM fraction
leaves (Fig. 1a) and eighteen compounds for DCM fraction stem bark (Fig. 1b) were identified.

A list of the identified compounds and their quantification is presented in Table 1 according to
their retention time. Compounds identified in the leaves (36.98%) includes: spathulenol (4.28%),
3-hexen-1-0l (3.96%), ethyl-octadecenocate (2.72%), octadeca-9,12-diencic acid (3.48%); 5,9-
heptadecadienoate (3.61%), hexadecanoic acid (3.58%) and thymol (3.15%). The pP-cubebene
(3.08%); octadeca-9,12-diencic acid (2.57%), heptatriacol (2.06%) and cholesta-3,5-dien-7-cne
{1.88%) are present in the DCM fraction from the stem bark, in this fraction were 1dentified 16.17%
the compounds. The DCM leaves fraction had the largest amount of compounds when compared
to DCM stem bark fraction. Seven compounds are present on both parts of the S. buxifolia, such:
tetradecancic acid, hexadecancic acid, 5,9-Heptadecadienoate, p-xilene, nonane, octadeca-9,12-
dienoic acid and stigmastan-3,5-diene.

Fatty acids represented the major class of nonpelar components present in the DCM fractions
of the S, buxifolia, with tetradecanoic acid, hexadecanoic acid (palmitic acid), octadeca-9,12-dienoic
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acid (linoleic acid), and octadec-9- encie acid (oleic acid). These results also showed that the DCM
fractions of 5. buxifolia have in their chemical constitution the terpenocids {spathulenol, thymol,
B-cubebene) and esterified sterols such as cholesta-3,5-diene-7-one, lanost-8-en-24-al and
stigmastan-3, b-diene. Silverio ef al. (2007) describes the presence of esterified steroids in three
FKucalyptus species, these compounds may responsible for antibacterial and antifungal activity
described above for the S. buxtfolia (Boligon et al., 2012b), since, stercids and terpenocids reduces
the synthesis of ergosterol fungal cell membrane component. and causes defective cell wall formation
and leakage of cellular contents (Pinto et al., 2009). Terpenes also increases the permeability of
bacterial and mammalian cell by inserted themselves into the lipid layer of the cell membrane thus
influence the selective permeability of the cell to foreign substance (Villani ef al., 1972).

Several species like Ornithogalum cuspidatum Bert, Centroceras clavulatum, Eucalyptus
urograndis, Kucalyptus urophylla, and Eucalyptus camaldulensis have the same compounds
described in dichloromethane fraction (Silverio ef al., 2007; Nazifi et al., 2008; Rocha ef al., 2011).
Compounds deseribed in this study are reported in essential oils of several species (Silva et al.,
2010; Bouza ef al., 2011) an explanation may be no polarity of dichloromethane fraction, which
has compounds similar to those extracted by hydrodistillation (Woeerdenbag et al., 1993).

CONCLUSIONS

This work report describes for the first time the identification and quantification of a large
number of lipophihic components present in the DCM fractions of Scutia buxifolia leaves and stem
bark. The presence of these compounds in studied species is important phytochemically and
pharmacologically. However, the potential chemical species must be investigated and biological
properties evaluated.

ACKNOWLEDGMENTS

The authors would like to thank the professors from NAPO (Center for Analysis and Organic
Research at Federal University of Santa Maria) for providing the CG/MS chromatograms. The
authors thank the financial support of FAPERGS/CAPES (Fundagiio de Amparo a Pesquisa do Rio
Grande do Sul/Coordenacgdo de Aperfeigoamento de Pessoal de Nivel Superior)/Brazil.

REFERENCES

Boligon, AA., R.P. Pereira, A.C. Feltrin, M.M. Machadoe, V. Janovik, JB.T. Rocha and
M.L. Athayde, 2009, Antioxidant activities of flavonol derivatives from the leaves and stem
bark of Scutia buxifolia Reiss. Bioresour. Technol., 100: 6592-6598,

Boligon, A.A., T.F. de Brum, J.K. Frolhich, A.L.F. Froeder and M.L. Athayde, 2012a. HPLC/DAD
profile and determination of total phenclics, flavonoids, tannins and alkaloids contents of Scufia
buxifolia reissek stem bark. Res. J. Phytochem., 6: 84-91.

Boligon, A A., V. Janovik, J K. Frohhch, T.B. Spader, A L.F. Froeder, S.H. Alves and M.L. Athayde,
2012b. Antimicrobial and eytotoxic activities of leaves, twigs and stem bark of Seutia buxifolia
Reissek. Nat. Prod. Res., 26: 939-944,

Boligon, A A., M.R. Bagrillo, L.F. Machado, O. De Souza Filho, M.M. Machado, [.B.M. Cruz and
M.L. Athayde, 2012¢. Protective effects of extracts and flavenoids 1solated from Seutia buxifolia
Reissek against chromosome damage in human lymphocytes exposed to hydrogen peroxide.
Molecules, 17: 5757-5769,

Menezes, A.C.S., M.A. Mostardeiro, N. Zanatta and AF. Morel, 1995. Scutianina-J, A new
cyclopeptidic alkaloid isolated from Seutia Buxifolia Reiss. Phytochemistry, 28: 783-786,

19



Res. /. Phytochem., 8 (1): 16-20, 2014

Morel, A.F., G. Maldaner, V. Ilha, F. Bissau, UF. Silva and I.1. Dalecl, 2005, Cyclopeptide alkaloids
from Scutia buxifolia Reiss and their antimicrobial activity. Phytochemistry, 66: 2571-2576,

Nazifi, E., A, Delazar, A. Movafeghi, H. Nazemiyeh, L. Nahar and 5.D. Sarker, 2008, GC-MS
analysis of the dichloromethane extract of the bulbs of Ornithogalum cuspidatum Bert,
{(Family: Liliaceae) from Iran. Rec. Nat. Prod., 2: 94-99,

Pinto, K., L. Vale-Silva, C. Cavaleiro and L. Salgueiro, 2009, Antifungal activity of the clove
essential o1l from Syzygium aromaticum on Candida, Aspergillus and dermatophyte species.
J. Med. Microbiol., 58: 1454-1462,

Rocha, O.P., E.D. Felicie, A.H.B. Rodrigues, D.L. Ambrosio and R.M.B. Cicarelli et al., 2011,
Chemical profile and biclogical potential of non-pelar fractions from Ceniroceras clavulatum
{C. Agardh) Montagne (Ceramiales, Rhodophyta). Molecules, 16: 7105-7114.

Silva, F.G., V.E. Nascimento, J E.B.P. Pinto, C.B.A. Oliveira, M.R. Santos and P.H. Ferri, 2010.
[Influence of post-harvest processing and storage on the chemical composition of drug and
essential oil from carqueja [Baccharis irimera (Less.) DC.]. Revista Brasileira de Flantas
Medicinais, 12: 436-442,

Silverio, F.O., L.C.A. Barbosa, A.J. Silvestre, D. Filo-Veloso and J.L. Gomide, 2007, Comparative
study on the chemical composition of lipophilic fractions from three wood tissues of
FKucalyptus species by gas chromatography-mass spectrometry analysis. J. Wood Sei,,
53: B33-b40.

Souza, S.P., MG, Cardoso, P.E. Souza, L.GL. Guimaraes, J. Andrade, A.C.T. Mallet and
D.L. Nelson, 2011. [Baccharis tridentata Vahl essential oil: Chemical composition and
antioxidant and fungitoxic activities and morphological characterization of secretory structures
by scanning electron microscopy|. Revista Brasileira de Plantas Medicinais, 13: 456-466.

Villani, F., A. Chiarra, 5. Sottili and F. Piccinini, 1972, Effect of terpenes on the cell permeability
to tetracycline. Arzneimittelforschung, 22: 1364-1367.

Wasicky, R., M. Wasicky and R. Joachimovits, 1964. Erstuntersuchungen und Coronilha
Seutia buxifolia Reissek. Planta Med., 12: 13-25,

Woerdenbag, H.J., R. Bos, M.C. SBalomons, H. Hendriks, N. Fras and T.M. Malingre, 1993. Volatile

constituents of Ariemisia annua L. (Asteraceae). Flavour Fragr. J., 8 1531-137.

20



	Research Journal of Phytochemistry.pdf
	Page 1


