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Effect of Moisture Content of Betel Nut (Areca catechu L.)

on Some Physical and Mechanical Properties
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ABSTRACT

The objective of this research was to investigate some physical and mechanical
properties of betel nut fruit as a function of moisture content for design a mechanism or
apparatus to produce dried whole kernel. The physical (moisture, dimensions and weight)
and mechanical properties (coefficient of static friction, rupture force, deformation at
rupture point and rupture energy) were determined on small, medium and large sizes of
ripe betel nut fruit. The ripe fruit were dried by sunlight on asphalt surface for six weeks.
The result showed that the moisture content of fruit and kernel were slightly declined and
nearly together on the forth week about 13.20-14.43 %(wb) all three sizes. The reduction of
moisture content affected the reduction on diameter of 8-20% and height of 2-7% and
weight of 62-67% that compared with fresh betel nut fruit for all three sizes. The COF on
rubber surface was slightly reduced according to reduction of moisture content of the fruits.
At 861 %{wb), the COF of rubber surface was higher than that of steel surface which
was 0.56, 0.55 and 0.62, and 0.46, 047 and 0.45 according to small, medium and large
respectively. The reduction of moisture content affected to rupture force, deformation at
rupture point and rupture energy. The rupture force was not exceeded 1.26, 1.25 and 1.00
kN on small, medium and large, respectively. The deformation at rupture point on axial
axis was higher than that on lateral axis, especially, at less moisture content. The rupture
energy of the betel nut fruit at 11.57-8.61 %{(wb) was about 3.36-4.95 Nm and 1.96-5.19 Nm

on axial- and lateral axis, respectively. All data of physical and mechanical properties that
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affected by moisture content were useful

to design a system for breaking the husk.

Key-words: ripe betel nut, physical

properties, mechanical properties
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Figure 1. Cross section of betel nut on fresh and dried stage
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Figure 4. Moisture content of betel nut along drying period; a-small size, b-medium size,

c-large size, and d-average moisture content on three sizes

Table 1. The regression model of moisture content as a function of weight of betel nut fruit

Model of moisture content R<
M. = —062321W0 — 255111V — 17484 0.9009
0.9529
Mg, = —31041¥° — 17.048 1V — 151.86 0.9468
af- = —C1332 [V~ — 103011V —118.84

Yo MC = moisture content of the fruit (%, wb), W = weight of the fruit, and subscriptions

S. M and L= size of fruit small, medium and large, respectively
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Table 2. Mechanical properties of small size of betel nut fruit on axial and lateral

directions
Size MC F, (kN) D, (mm) E, (N-m)
(%, wb) Axial Lateral Axial Lateral Axial Lateral
70.45 1.75+0.7¢cd 0.62+0.15a 13.41+561a 3.3+2.23a 851:541¢c 0.85+0.59a
5108 216+ 0.48d 1.93+04bc 2199:281c 7.42+1.75¢c 8.36+2.08c 433+ 153bc
39.80 1.8+ 0.45¢cd 159+ 0.39bc 2462+2.23d 7.92+24¢ 7.59+274c 6.53+ 3.56d
s 15.28 129+074ab  171+063bc 2281+397cd 765+139¢c  496:267ab  548:3.45cd
13.20 166+123bc  159+0.83bc 2295+535cd  759+181c  689:565bc 5.03+4.13bcd
1157 117+0.63a 2.01+1.22¢ 18.93+4.73b 7.99+233c 384+198a 3.73+2.26b
861 1.26+0.64ab 1.54+0.85b 1765+3.48b  594+1.34b 3.36:143a 196+ 1.33a

Means + standard deviation followed by a common latter are not significantly different at

the 5% level by DMRT.
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Table 3. Mechanical properties of medium size of betel nut fruit on axial and lateral directions

Size MC F, (kN) D, (mm) E, (N-m)
(%, wb) Axial Lateral Axial Lateral Axial Lateral
7045 1.96+0.67c 1.32+0.53a 1529+ 3.81a 9.12+3.14abc  10.45+5.90b 475+ 3.6bc
51.08 1.85+027c 1.83+0.22b 23.08+208b 10.71+4.40c 7.53+1.30b 473+1.53bc
39.80 1.76+0.42bc 1.47 + 0.30ab 2575+473¢c 10.77+3.74c 840+351b 5.87+3.30c
M 15.28 197+1.03c 1.90+0.95b 2239+394b 10.54+1.86¢c 766+452b 6.81+4.72¢c
13.20 2.12+1.70c 1.66+0.81ab 2563+504c 10.28+3.52bc 9.75+881b 560+5.18¢c
11.57 1.13+0.59a 1.49+0.78ab 21.49+3.33b 8.44+2.39ab 4.42+248a 3.05+2.04ab
8.61 125+093ab 1.48+0.88ab 23.05+4.23b 7.85+2.34a 457+269a 2.36+1.46a

Means = standard deviation followed by a common latter are not significantly different at the 5% level

by DMRT.

Table 4. Mechanical properties of large size of betel nut fruit on axial and lateral directions

Size MC F. (kN) D, (mm) E, (N-m)
(%, wb) Axial Lateral Axial Lateral Axial Lateral
70.45 291+062b 245+0.77¢c 27.31+3.51d 23.17+4.10c 2022+7.72c 14.98+7.84d
51.08 2.74+0.76b 2.05+0.33bc 2588+321cd 1158+253b 1082+817b 53891 2.06b
39.80 247+0.50b 1.84+0.45ab 2395+6.09bc  1259+3.77b 1054+513b 8.45+497c
L 15.28 1.50+0.65a 1.90+0.54b 22.72+3.58b 1292 +4.64b 7.04+347a 6.91+3.37bc
13.20 265+217b 1.84 +0.65ab 2298+519b 11.64+4.48b 11.00+9.76b 559+ 3.80b
1157 1.19+0.4%a 2.24+0.95bc 2416+2.63bc  10.67+2.95ab 495+ 2.09a 5.19+327b
8.61 1.00+0.41a 1.46+0.82a 19.78+291a 8.69+2.16a 3.50+1.55a 247+1.19a

Means + standard deviation followed by a common latter are not significantly different at

the 5% level by DMRT.
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