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Chapter 1: General introduction. Kopyor coconut (Cocos nucifera L. var Kopyor), a type of coconut native to
Indonesia, is characterized by its unique endosperm properties, which result from a mutation in the CnAGal/a-
Gal gene encoding the a-D-galactosidase enzyme. Kopyor coconuts exhibit phenotypic variation in endosperm
quantity (EQ) and across different cultivated varieties. Despite previous studies indicating its potential for broader
applications, the utilization of Kopyor coconut remains limited, primarily due to gaps in sensory characterization
and metabolomics profile information. Therefore, this study aims to conduct a thorough characterization based on
these aspects to support its further development. Chapter 2: Characteristics of Kopyor coconut ( Cocos nucifera L.
var Kopyor) based on sensory analysis and a metabolomics-based approach. In this chapter, the first step was to
assess the characteristics of Kopyor in comparison to normal coconuts, both young and mature. This study
employed sensory analysis, metabolomics, and multivariate techniques. The results revealed that Kopyor exhibits
distinctive sensory attributes and metabolite profile compared to both normal mature and young coconuts. Sensory
analysis showed that Kopyor water and flesh had a complex sensory profile. This research is the first to
systematically develop the sensory attributes of Kopyor's endosperm, resulting in a sensory wheel for Kopyor water
and flesh. Additionally, gas chromatography-mass spectrometry (GC-MS) analysis revealed that Kopyor contained
a broader range of metabolites compared to coconuts at the same developmental stage. Differential analysis and
OPLSR identified higher concentrations of flavor-related metabolites in Kopyor water, contributing to its sensory
complexity. The study emphasizes the significant role of endosperm modification in influencing metabolites in
Kopyor. Chapter 3: Phenotypic diversity of Kopyor (Cocos nucifera L. var. Kopyor): insights from metabolomics,
physicochemical, and proximate analyses. Kopyor exhibits significant phenotypic diversity, including variations
in endosperm quantity (EQ) and cultivated variety. EQ is defined by the proportion of flesh that detaches from the
endocarp. However, the relative contributions of these factors and their influence on metabolite profiles remain
unclear. This study evaluated the metabolomics, physicochemical, and proximate attributes of Kopyor coconuts
across three cultivated varieties, with EQ levels ranging from 10% to 50%. The findings demonstrated that EQ
had a more pronounced effect on metabolite accumulation than the specific cultivated variety. Higher EQ levels
were associated with an increase in key metabolites, including essential amino acids and compounds contributing
to sensory attributes. These findings suggested that higher EQ levels had the potential to enhance the sensory
quality of Kopyor coconut. Proximate analysis revealed a decrease in carbohydrate, protein, fat, and fiber content
in Kopyor, likely due to molecular breakdown, suggesting an increased nutrient bioavailability. Valine was
identified as a potential biomarker for differentiating EQ levels. Chapter 4: Metabolomics-based characterization
and sensory analysis of Kopyor (Cocos nucifera L. var. Kopyor) based on cultivated variety. While EQ is more
influential for Kopyor quality, its determination remains challenging due to the need for destructive testing.
Therefore, alternative non-destructive methods are required. This chapter examined the influence of cultivated
varieties, namely Kopyor Green Dwarf (KGD), Kopyor Yellow Dwarf (KYD), and Kopyor Brown Dwarf (KBD),
through metabolomics analysis, hedonic testing, and sensory evaluation. The findings revealed that metabolite
accumulation varied across different varieties. KDB coconut water was the most preferred. The sensory attributes
and key metabolites may potentially be associated with the preference for KBD water. Chapter 5: Conclusion and
future perspective. This study comprehensively characterized the sensory attributes, metabolite profiles,
physicochemical properties, and proximate composition of Kopyor to address the general challenge of its potential
being limited by incomplete information of its sensory characteristics and metabolite profiles. Collectively, this
study establishes a foundational framework for broader applications of Kopyor coconut. The findings serve as a

valuable reference not only for the study of Kopyor but also for other unique coconut varieties worldwide. For

future perspectives, this research provides valuable insights for product innovation in the food industry.
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