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Metabolomics-based approach to identify important shelf life-related metabolite in full-ripe ‘Queen’
Title pineapple (Ananas comosus cv. Queen)

(AEROI T AZEBRAL T TN (74— ORFEFMCED 5 BERGHY OFTE)

Pineapple is an important commodity in tropical fruit industries with the market value could reach 14. 7 billion
USD and production volume of approximately 28.3 million metric tons in the world, making it the third-most
abundant tropical fruit after banana and mango. Among the commercially important pineapple cultivars, Queen
Victoria, or known as ‘Queen’ cultivar is one of the under—utilized pineapples that has distinct and superior
organoleptic. Moreover, pineapple ripening stage can be divided into five stages according to the peel color
changes with mature green stage (Cl-stage) for export to, while the full ripe yellow stage (C4-stage) for
domestic consumption. But nowadays, we can also find full ripe pineapple (C4-stage) in the export country
and classified as a ‘premium’ product with a higher price. However, the shelf-life of full-ripe pineapple
remain as a hindrance to increase the export volume of full-ripe pineapple due to its short shelf life.
Therefore, the objective of this research is to investigate important metabolites that responsible for shelf
life of full ripe Queen cultivar pineapple based on metabolomics approach.
To justify the importance of full-ripe pineapple and ‘Queen’ cultivar, application of GC-MS—based
metabolomics in combination with sensory evaluation on different ripening stage and different cultivar of
pineapple was conducted. Sensory evaluation reveals that consumer prefer C4-stage pineapple than Cl-stage
thus explaining the importance of full-ripe pineapple. Moreover, with the addition of metabolomics, metabolites
that responsible for high acceptability was suggested, namely asparagine, serine, glycine, threonic acid,
sucrose, and serotonin. Interestingly, these metabolites were found to be high in ‘Queen’ pineapple compared
to Smooth Cayenne and Red Spanish on the same ripening stage. Therefore, further analysis was conducted to
identify the metabolites that responsible for shelf-1ife in ‘Queen’ pineapple by analyzing different ripening
stage due to the changes of shelf-life along ripening process. Metabolomics analysis using GC-MS showed that
only flesh and peel part were affected by ripening process. Most influenced metabolite in flesh part during
ripening process is melezitose with increasing trend along ripening process, while in peel part is inositol
with decreasing trend along ripening process. Finally, to confirm the effect of inositol and melezitose to
full-ripe ‘Queen’ pineapple, external addition of both metabolites was conducted to fresh—cut full-ripe
‘Queen’ pineapple. Two concentrations based on previous published experiment (20,000 mg/L) and endogenous
concentration (15 mg/L for inositol and 5 mg/L for melezitose) was used to determine the concentration. Based
on the color changes, 5 mg/L melezitose was able to maintain flesh color better than other solution. This
melezitose combined with chitosan 1.25% was added to the cut pineapple for confirmation experiment. However,
no significant change in physicochemical parameter taken in this study (weight loss and color changes). Looking
deeper into the metabolite profile enable us to see that melezitose able to increase the galacturonic acid
one of the known precursors of plant cell wall. Moreover, it also increases the relative intensity of xylitol
and quinic acid that might be related to antioxidant activity thus keeping the sucrose level high
This study revealed that C4-stage pineapple is preferable to the consumer with ‘Queen’ accumulate positive
sensory attribute metabolites. Metabolomics—based research on full-ripe ‘Queen’ pineapple reveal that
melezitose, a naturally occurring trisaccharide, might be used as a new raw—materials for pineapple coating,
thus safer and more trusted by the market due to its effect to change the metabolites related with antioxidant
activity and cell wall even though it did not change the physicochemical parameter. Further improvement in
formulation might be needed to be able to significantly change the desired physicochemical parameter, such

as decreasing weight loss, and maintain color changes.
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