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Optimization of heat process parameters and mass transfer

characteristic of alkaloids from areca
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Abstract: In order to reduce loss of alkaloids to improve chewing
quality during the heat treatment process of areca, the dried areca
were used as test materials to investigate the effect of factors about
boiling wash and drying after wash as well as drying after flavoring
on mass transfer of alkaloids in the shell of betel nut. Based on the
mass transfer characteristics of alkaloids, the optimum parameters of
heat treatment process were designed. The results showed that alka-
loids from nuclear of areca will be dissolved out and transfer in the
shell, then diffusing from the shell to the surface, the transfer and
diffusion rate of alkaloids was closely related to the washing tempera-
ture and time, drying temperature and time as well as drying process.
At the same time, the optimal process parameters for washing was
that the areca were washed two times with 75 ‘C drinking water,

each time for 50 min, the optimal drying process parameters after
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washing was drying temperature 50 ‘C for 80 min, and the optimal
drying process after flavoring was that the first drying phase was
70 °C for 30 min the second drying phase was 80 °Cfor 20 min, and the
loss of alkaloids was 8.86%. The characteristics of mass transfer and the
optimal processing parameters in the process of heat treatment can provide
a useful reference for the processing of chewing areca.
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Figure 1 The standard curve of arecoline hydrobromide
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Figure 2 The content of alkaloids from areca shell varies

with boiling temperature
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varies with boiling time
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varies with boiling times
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Orthogonal test scheme for the washing technology
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K A EURIEE/C B ZUER ) /min

1 70 45 1
2 75 50 2
3 80 55 3
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Table 3 Orthogonal experimental results for washing areca
1K 4k B A B C =4 A
(mgeg 1)
1 1 1 1 1 6.61
2 1 2 2 2 6.75
3 1 3 3 3 6.34
4 2 1 2 3 6.80
5 2 2 3 1 6.57
6 2 3 1 2 6.86
7 3 1 3 2 6.64
8 3 2 1 3 6.98
9 3 3 2 1 6.93
""" kL 657 668 682 670
ko 6.74 6.77 6.83 6.75 T=60.48
k 6.85 6.71 6.52 6.71
R 0.28 0.09 0.31 0.05
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Table 4 Variance analysis of orthogonal experiment results

AFORISS df MS F Faz.o
A 0.13 2 0.063  29.48 x Foose.n =19
B 0.01 2 0.005  2.48 Fooiz. =99
C 0.19 2 0.094  44.48 x
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varies with drying time
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drying temperature
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different drying methods
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varies with different drying method
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