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ABSTRACT

Ocotea neesiana (Miq.) Kosterm. (Lauraceae) commercially known .in_the Amazon as "louro-aritu"
was widely used for decades in civil construction but there is little knowledge pertaining to‘its chemical and
anatomy of wood. The objective this study was to evaluate the composition of essential oil, technological
aspects and contribute to the identification of louro-aritu wood from demolition. Thus, a part of demolition
wood used at least the last forty-five years as roofing structure was submitted to volatile constituents
extraction through hydrodistillation in a Clevenger system. (1.70-1.87) associated with the general Analyzes
of anatomical characteristics confirmed the identity of the wood as belonging to species Ocotea neesiana
(Migq.). Kosterm. Basic density (0.69 g cm3) and anisotropy coefficient characteristics confirm the
technological potential this wood for producing several artifacts. The*chemical identification of essential oil
was carried out by gas chromatography, the monoterpenes a-terpineol (53.89%), a-borneol (16.20%) and
fenchol (9.80%) showed to be predominant. In this study was also evidenced that the essential oil producing
cells of this wood are individualized and only release the volatile compounds after their rupture.
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INTRODUCTION

Ocotea Aubl. is the largest Neotropical genus of Lauraceae, comprising ca. 300 species (Van der
Werff 1991; Rohwer 1993) with 172 occurring in Brazil (van der Werff 2002; Quinet et al. 2018). Several
species this genus arouse considerable economic interest for use in papermaking, carpentry and civil
construction (Marques 2001), with particular emphasis for Ocotea porosa (Nees & Mart.) Barroso known as
"imbuia" and O. pretiosa Benth. & Hook ("sassafras”) (Lourenzi 2002) inserted in the list of Brazilian Flora as
species with extinction risk (MMA 2008).

Essential oils of Ocotea are characterized by terpenoids and phenylpropanoids constituents
presenting some studies reported on the biological activities as cytotoxic agent (Chaverri et al. 2011),
fungicidal (Castro & Lima 2011; Terreaux et al., 1994; Prietro et al. 2010; Silva et al. 2018, Scalvenzi et al,
2016), anti-inflammatory (Ballabeni et al. 2010), acaricidal (Figueiredo et al. 2018), insecticidal effect (Mossi
et al. 2014; Pinto-Junior et al. 2010), antiplatelet and antithrombotic activities (Ballabeni et al. 2007;
Yamaguchi et-al. 2013).

Ocotea neesiana (Miqg.) Kosterm. [syn. Nectandra neesiana Miq., Ocotea fallax (Miq.) Mez, Ocotea
florulenta (Meisn.) Mez and Oreodaphne florulenta Meisn.] (MOBOT 2018) commercially known in the
Amazon as "louro-aritu" was widely used for decades by civil construction, yet very little knowledge
pertaining to its chemical, anatomy and technological properties of wood. Thus, the objective this study was
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to evaluate the composition of essential oil, technological aspects and contribute to the identification of
louro-aritu wood from demolition.

MATERIALS AND METHODS
Chain for obtainment wood residues

The study proposal is illustrated in scheme 1 which a part of the demolition wood still well
conserved and peculiarly strong smelling from one of the INPA departments’ roofing structure was became
available for evaluation of its technological properties also production of artifacts including the ukulele (a 4
string musical instrument) developed by students of Iniciagdo Cientifica middle level. The small-sized
residues left over from the production of artifacts were subjected to the odours extraction process.
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Scheme 1. Study proposal for demolition wood 0. neesiana used in the ukulele instrument

Determination of basic density and dimensional stability

The determination of the density (ratio between the oven dry wood sample mass and saturated
state volume) was conductedion 2 x 2 x'3.cm wood blocks, their tangential and radial contractions were
determined by direct mensuration with the aid of digital pachymeter. Furthermore, each wood sample’s
anisotropy coefficient (relation between the tangential and radial contractions) was calculated.

Macroscopic and microscopic wood identification

The wood species was identified via macroscopic analysis and comparison with samples available in
the Xylotheque of Instituto Nacional de Pesquisas da Amazonia (INPA). For microscopic level descriptions
was used Stereo Zoom Stereo Microscopy Luxeo 4D LABOMED; Projector UP-360 TII Olympus and
Microscope Carl Zeiss 47 3050 9901 The image was captured by using a Stereoscopic Zoom Microscope
Nikon SMZ745T Camera Moticam 2300 AXIOMAT Carl Zeiss. Samples were identified and characterized
following Oradi & Bolzon (1991) and COPANT (2018) recommendations.

Oil distillation and analysis

The wood sample was submitted to hydrodistillation for 4 hours, using a Clevenger-type apparatus
and the obtained essential oil dried over anhydrous sodium sulfate.The volatile compounds analysis was
performed on Shimadzu QP-5000 GC-MS instrument under the following conditions: a DB-5 (30 m x 0.25 mm
x 0.25 um) fused silica capillary column; temperature programme, 60-240 2C (3 2C.min); injection
temperature, 220 9C; carrier gas, helium (flow 10 mL.min-1); injection type, splitless (1:20), injection volume,
1 uL; EIMS, 70 eV. The quantitative dates were obtained by using a Shimadzu GC 2010 GC-FID instrument
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operated under the same GC-MS conditions. The retention indices (Adams 2007) were calculated in relation
to the essential oil compounds and a homologous series of n-alkanes co-injected with the sample in GC-FID
elution times. Volatile constituents were identified with the retention indices and mass spectra data set and
compared to the published literature data (Mclafferty & Stauffer 1989) and databank (NIST 62 lib).

RESULTS AND DISCUSSION

Wood sample yellowish-brown coloured, medium-textured, right-grained, slightly irregular, glossy-
surfaced, smooth to touch, soft to cut has a peculiarly active and pleasant odour. The samples’ density value
showed to be 0.69 g cm3 and anisotropy coefficient range from 1.70 to 1.87. Table 1 describes the
macroscopic characteristics of this demolition wood and figure 1 shows the growth layers,swhich are
outlined by dark fibrous tissue areas, vascular lines and contrasted of wood sample. Demolition wood
presented average density and accounts for the soft surface during the machining process. The value of the
coefficient of anisotropy found allowed to classify the wood of this species as stable. The wood’s density
together with general characteristics confirm its technological potential for manufacturing several artifacts
including musical instrument. Findings from the analyzes macroscopic have confirmed the demolition wood
as Ocotea neesiana (Miq.). Kosterm.

Table 1: Macroscopic description of louro-aritu wood

Ocotea neesiana Description
Wood
Parenchyma  axial - little contrasted. visible under lens

s parafracheal - scarce vasicentric with some short oblique

confluences

Pores * visible to the naked-eye, medium to large

» few in mumber, solitary, multiple 2-4

¢ vazios, some obstructed by organic inclusion similar to

oleoresin

Vascular lines ¢ long and straight. sometimes filled by organic inclusion

similar to oleoresin

Rays * top - visible under lens. fine and numerous

» tangential face - little contrasted. wisible under lens. low and

irregular disposal

» radial face - visible to the naked-eve, contrasted

The essential oil producing cells of louro-aritu samples and other Lauraceae species have shown to
be difficult to be macroscopically observed even with the aid of a magnifying lens. The microscopy for all
planes (Figure 2) of observation allowed us to visualize and locate these cells surrounding the vessels, usually
associated with axial parenchyma or dispersed between the fibrous tissue, also associated with the radial
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parenchyma often at the apex or at the ends of the rays. Findings from the analyzes macroscopic have
confirmed the demolition wood as Ocotea neesiana (Miq.). Kosterm.

Figure 1. Macrophotographies of observation planes (10 X): Scanty axial parenchyma and vasicentric
(transverse section, A), parenchyma cells irregularly distributed (tangential section, B), radial parenchyma
with fibrous tissue (radial section, C)
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The demolition wood essential oil content found in the present work showed to be 0.81% (v/w).
The chromatographic analysis resulted in the identification of 24 chemical components (Table 2):
hydrocarbon (1.35%) -and oxygenated (96.8%) monoterpenes, phenylpropanoid derivates (1.14%) and
oxygenated sesquiterpene (0.39%). The monocyclic oxygenated monoterpenes a-terpineol (53.89%)
followed by bicyclic a-borneol (16.20%) and fenchol (9.80%) (Figure 3) showed to be the constituents major

of essential oil. The demolition wood intense pine balsamic-mixed scent justifies these three monoterpenes
high concentrations:
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Figure 3. Chemical structure of the predominant constituents of the essential oil from-O. neesiana

The essential oil content found was considered to be high when compared to that from other
Ocotea species (0.2-0.02%) obtained by wood hydrodistillation (Chaverri and‘Ciccié 2005;, Chaverri et al.
2011). This essential oil presented different chemical characteristics from those reported for Ocotea wood
that showed predominance of sesquiterpenes from species from Costa Rica (Chaverri & Ciccié 2005; Chaverri
et al. 2011), and benzylbenzoate and sesquiterpenes from Brazilian species (Reynolds & Kite, 1995; Gottlieb
et al. 1981). For Ocotea genus the a-terpineol was solely detected in the bark of O..cymbarum Kunth (34.9%)
(Avila et al. 2016) and O. usambarensis (4.21%) (Terreaux et al. 1994), but in lower rates than those found in
the present work.

Table 2. Composition (%) of the essential oil of Ocotea neesiana

Volatile constituents Retention index %
o-pinene 930 0.49
D-CYmeno 1021 0.41
limonene 1025 0.45
1.8-cineole 1027 2,01
p-mentha-3.8-diene 1068 032
fenchone 1084 1.63
a-fenchol 1110 0,80
frans-pinocarveol 1135 047
camphor 1140 2,58
camphene hydrate 1144 0.63
isoborneol 1153 0,62
frans-pinocamphone 1156 0,25
bomeol 1162 16,20
terpinen-4-ol 1174 444
p-cymen-3-ol 1181 134
a-terpineol 1187 53,80
mirtenal 1194 0.93
verbenone 1205 0,61
endo-fenchyl acetate 1217 0.48
isobornyl acetate 1282 0.42
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methyleugenol 1399 0,63
nuyristicin 1516 0.26
elimicin 1552 0,25
(Eynerolidol 1560 039

CONCLUSIONS

The essential oil secretory cells are individualized and only release volatiles constituents after
breaking the cell walls. This has confirmed that this structure type to contribute with the storage of the
essential oil within the wood for at least the last forty-five years. The volatile odour was first'smelled during
the wood unfolding process for manufacturing of artifacts. The results obtained in this work.are-.unpublished
and extremely important to add knowledge about the chemical anatomical and aspects of over four decades
old used demolition wood.
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