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Arabica coffee is one of coffee species with Specialty coffee Arabica as premium product, which surpass the sensory evaluation
(cupping test) with score more than 80 defined by Specialty Coffee Association of America. The final score of cupping test is the
main parameter influencing the coffee price in the market However, the cupping test is a high cost and time-consuming process.
Hence, the additional parameter by means of the chemical compound in green coffee beans might be beneficial to assist the
cupping test to evaluate the Arabica coffee quality. Moreover, the Arabica coffee quality is influenced by various of factors
including geographical origin, altitude, and postharvest process. The green beans might give clues about the influence of the
production factors and also acts as a flavor precursor for the coffee brew in which an object of sensory evaluation. This study
aims to found quality-related metabolite to the final score of cupping test and to discover the most influential factors of
production in green coffee beans by GC/MS-based metabolomics approach.

The investigation of the metabolite correlated with the final was performed using specialty grade green coffee beans obtained
from the coffee competition in Indonesia, and divided into training and validation samples. GC/MS analysis combined with OPLS
regression analysis in ten different samples found 12 different metabolites that considered important to the final score OPLS
model. After observing the OPLS model on each taste attributes contributed to the final score, galactinol was found correlated to
several taste attributes such as fragrance/aroma, flavor, aftertaste, acidity, and overall. The potential metabolite marker was
validated further by observing the OPLS regression of validation set. The result show that galactinol consistently remained as
important metabolites correlated with the final cup score with the same tendency as the training set experiment.

The final quality of coffee Arabica is influenced by several factors such as altitude, geographical origin, and postharvest process
methods. The Arabica coffee quality, which is affected by the mentioned factors, is reflected in the biochemical composition of
green coffee beans. This experiment conducted GC/MS analysis of green coffee beans samples obtained from various altitude,
geographical origin, and postharvest process methods simultaneously. The PCA result showed green beans samples were
clustered based on the postharvest process method based on its metabolome profile, followed by the geographical origin and
altitude. This result indicating that the postharvest process method has the predominant influence to green coffee beans
metabolome profile. Glutamic acid and galactinol are the metabolites correlated with washed and honey process method while
most of sugars, amino acids, and organics acids found to be correlated with dry process.

Finally, to confirm the postharvest process method as the predominant factors to green coffee beans metabolome profile and
quality, the GC/MS metabolite profiling was conducted using the green coffee beans from one specific coffee producing location
and altitude. The coffee beans obtained from Dombu, Sigi, Central Sulawesi with altitude 1250-1600 masl. The samples were
obtained by four different postharvest process methods named dry process, honey process, washed process-wet hulled, and
washed process-dry hulled. In parallel with metabolite profiling, the samples also subjected to Specialty Coffee Association of
Indonesia for cupping test. The metabolite profiling result showed the metabolome profile of green coffee beans still clustered
based on the postharvest process. The sensory analysis also showed the honey process have the highest cup score with the other
three postharvest process method have similar cup score of 80. Hence, OPLS-DA was conducted to compare the metabolome
profile green coffee beans of the honey process with others. The OPLS-DA found several important metabolites, including
galactinol. The relative intensity of galactinol found higher in green coffee with highest cup score resulted from honey postharvest
process. Therefore, once again, galactinol showed consistent correlation with coffee cup score.

The accumulated knowledge in this study revealed the green coffee beans metabolite profile could reflects both the influence of
the production factors and the quality of coffee beans. This study found galactinol as chemical parameter that could be helpful to
assist coffee cupping test and the farmers could focus on postharvest process method during the production optimization. Further
study might be needed to explore the role of galactinol in coffee taste in order to give better understanding about chemical

compound correlation in green coffee beans and the taste in the cup of coffee.
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