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ABSTRACT

Aquilaria, a valuable plant species renowned for its production of gaharu, commonly
known as agarwood, belongs to the Thymelaeaceae family. Among its 21 species, 17
have been identified to yield agarwood, which holds significant commercial value and
finds applications in perfumes, fragrances, incense, and traditional medicine. The
current classification of Aquilaria species relies on human knowledge such as
evaluation, leading to inconsistent results due to subjective perception and variability
in sensory characteristics. For instance, the same agarwood sample may be classified
differently by experts based on its aroma, resulting in unreliable species identification.
In response, this study proposes an innovative approach for the identification of
Aquilaria species using chemical compounds of agarwood oil extracted from GC-FID
and classified by KNN classifier. To initiate the process, the identification of significant
chemical compounds involves statistical analyses, including boxplot analysis to observe
the distribution of Aquilaria species. The compounds present across all Aquilaria
species are then selected as significant, employing the z-score test for further validation.
Fourteen compounds are identified to exist universally, with three deemed significant
through the z-score test. The KNN algorithm serves as the model classifier for Aquilaria
species, with all datasets (1% and 2" datasets) divided into training (80%) and testing
(20%) phases. Performance measures, including accuracy, recall, precision, and
specificity, are assessed through the confusion matrix. The results demonstrate the KNN
algorithm's successful classification of Aquilaria species, achieving 100% accuracy,
recall, precision, and specificity in both training and testing phases, meeting
performance standard criteria.
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CHAPTER 1
INTRODUCTION

1.1 Research Background

Aquilaria is species of tree in a family of Thymelaeaceae family, that well
known for their production of gaharu or famous known as agarwood [1], [2]. This type
of tree has a vast number of distributions encompassing the whole world including
Malaysia. In Malaysia, Aquilaria trees is locally known as depu or engkaras [1] and
the product from this tree is classified as a highly valuable non-timber products in West
Asia and Middle East [1].

Aquilaria species, also known as agarwood or oud trees, have a rich historical
and cultural significance in Southeast Asia and parts of the Indian subcontinent. These
trees are highly valued for their resinous wood, which is commonly referred to as
agarwood or oud [3]. Agarwood has been used for centuries in the production of

perfumes, incense, traditional medicines, and religious ceremonies [1], [4], [5].

The demand for agarwood has consistently outpaced its supply, resulting in its
classification as one of the most expensive and sought-after aromatic substances in the
world. This high demand, coupled with unsustainable harvesting practices and habitat
loss, has led to the endangerment of many Aquilaria species [6]-[8]. As a result, the
conservation and sustainable management of these species have become imperative to

ensure their survival.

Traditionally, the classification of Aquilaria species has relied on botanical
characteristics such as leaf morphology, bark features, and geographical distribution
[9]-[11]. However, these methods have limitations, particularly when dealing with
closely related species or hybrids that exhibit subtle variations in their physical
attributes. These limitations in accurately identifying Aquilaria species can, in turn,
affect the quality grading of agarwood derived from these trees, as the agarwood's
characteristics are closely linked to the specific Aquilaria species it originates from.
Consequently, there is a need for more accurate and reliable methods of this species

classification.
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