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Materials of Investigation Previous studies have shown that when copal is heated (Frondel, 1967) or ground
(Amaro, 2007) it loses its crystalline structure, therefore our team hypothesized
that X-ray diffraction could provide some insights into sample history which would
contribute to determining whether a sample was heated or ground during
anthropogenic activities.

FROM BURSERA THAT JOINS THE USE OF FTIR SPECTROSCOPY AND X-RAY DIFFRACTION

Introduction

In this research two types of samples of copal resin were studied:

Natural products are known to be complex mixtures of A) Fresh resins represented by certified origin samples from 6 species: B. bipinnata,
organic molecules. Certain spectroscopic techniques are B. excelsa, B. laxiflora, B. stenophylla, B. grandifloia and B. penicillata and
advantageous when identifying these materials, as they do commercial samples from markets in different geographical locations in Mexico.
not require the destruction of the sample. B) Archeological resins from the “Templo Mayor” site and from Chichén ltza.

Bursera species are the source of oleoresins that have
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Alfaro. Chemically these resins are highly valuable positions were used chosen owing to its contribution to differentiate IRTF spectra
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the conservation and the restoration of cultural objects, as
it is generally difficult to identify such substances only by
physical characteristics and olfactive observations.
Moreover, processes of deterioration often make the
interpretation of observations carried out on archaeological
materials difficult. Such sample analysis is of great interest

property of a sample to a category previously defined. Score graphics, using the first
two components, revealed a sample agglomeration with good differentiation in 5 out of
the 6 species (cf Fig 3). As a validation method, our research used LDA (Linear
discrimination analysis. This method calculated a 95,2% positive recognition for the
PCA model. The aim of this work was to establish a spectral databank in order to
identify the botanical provenance of unknown resin samples.
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Fig 3. Distribution in the hyperspace of the first two components of the species according their botanical This method is a quick and efficient tool, that may help in identifying the

origin. Variables are shown with different symbols: eB. laxiflora, B. excelsa, m B. stenophylla, A B. bipinnata,

B, e, . paeiliia botanical origin of unknown samples of Mexican resins. It can also provide

information regarding sample history. Nevertheless some limitations exist and
a better understanding of the degradation process of the resin is needed. In
the meantime further separative techniques, such as Gas Chromatography
coupled to Mass spectrometry (GC/MS) and High Performance Liquid
Chromatography (HPLC) may be used in order to accurately interpret the
information obtained by these means.

In the authentication field this method can be used to distinguish between
botanical origins for archeological samples from different archaeological sites.

Methodology: XRD

When crystalline components are present in a significant amount in a sample (10%
or more), X-ray diffraction will reveal these molecules and may assist with
Fig 1. Mexican copal A) archeological samples, B) certified origin )’ y y

samples C) Commercial samples identification.
X ray diffraction patterns for botanically certified origin resins were obtained and
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