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Abstract: The study was aimed to clarify the changes in moisture content, fiber microstructure, and metabolites during
the hot air drying process of areca nut, and to precisely regulate the drying time. This study focuses on areca nut and
five models were used to fit the hot air drying curves of areca nut at different temperatures, and a betel nut drying ki-
netics model was established. At the same time, scanning electron microscopy, LC-MS were used to explore the changes
in the microstructure and metabolites of areca nut during the drying process. The results showed that the drying curve of
betel nut showed an exponential decrease, and the drying rate curve was divided into two stages: acceleration and de-
celeration. Temperature had a significant impact on the drying rate. The Page model fit the hot air drying curve of areca
nut well, with a coefficient of determination R? above 0.98 and a RMSE in the range of 0.02-0.06. The difference be-
tween the predicted and true values of the model was not significant, and it could better reflect the water changes during
the areca nut drying process. Microstructure analysis shows that the fiber layer of areca nut became dense and compact
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with increasing drying time, and the whitening treatment caused the fiber structure of areca nut to become loose. The
texture results indicated that with the increase of drying time, the hardness and chewiness of areca nut increased, while
the elasticity decreased. The differential metabolite results showed that the drying process affected organic acids, lipids,
and lipid molecules by affecting the metabolism of amino acid, linoleic acid, central carbon, flavonoid biosynthesis, and
phenylpropanoid biosynthesis. This study would enrich the basic research on areca nut processing and provide a theo-

retical basis for the selection of hot air drying time for areca nut.

Keywords: areca nut; drying kinetics model; microstructure; metabolite; texture
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No. True Predicted Deviation True  Predicted Deviation True  Predicted Deviation True Predicted Deviation
value value value value value value value value

1 0.84 0.82 0.02 0.70 0.67 0.03 0.59 0.58 0.01 0.91 091 0.00

2 0.63 0.63 0.00 0.41 0.44 0.03 0.36 0.36 0.00 0.78 0.78 0.00

3 0.47 0.49 0.02 0.28 0.30 0.02 0.23 0.24 0.01 0.67 0.66 0.01

4 0.33 0.35 0.02 0.18 0.19 0.01 0.14 0.15 0.01 0.52 0.52 0.00

5 0.22 0.26 0.04 0.11 0.12 0.01 0.08 0.10 0.02 0.41 0.41 0.00

6 0.17 0.19 0.02 0.08 0.08 0.00 0.06 0.07 0.01 0.31 0.32 0.01

7 0.14 0.15 0.01 0.07 0.06 0.01 0.06 0.05 0.01 0.24 0.26 0.02

8 0.12 0.12 0.00 0.06 0.05 0.01 0.05 0.04 0.01 0.18 0.22 0.04

9 0.10 0.09 0.01 0.06 0.03 0.03 0.05 0.03 0.02 0.15 0.17 0.02

10 0.08 0.06 0.02 0.06 0.02 0.04 0.05 0.02 0.03 0.12 0.11 0.01

11 0.07 0.02 0.05 0.05 0.01 0.04 0.05 0.01 0.04 0.10 0.05 0.05

12 0.07 0.01 0.06 0.05 0.00 0.05 0.05 0.00 0.05 0.08 0.02 0.06
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Fig. 6 The microstructure of areca nut drying process
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Fig. 8 RSD distribution map (A, B) and PCA score map (C, D)
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Fig. 10  Volcano plot of differential metabolites in areca nut at different drying time
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Fig. 11 Differential metabolites in areca nut under different drying time and pre-treatments
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Fig. 12 Metabolic pathway enrichment analysis in areca nut at different drying time
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