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Physical Properties of Dry Betel Nut Fruit
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Abstract

Betel nut was randomized for measuring major diameter, minor diameter, height and weight that divided
the nut into three sizes (small, medium, large) by equal quantity and percentile. Division of height by percentile
was simple and quick. The height in the first week was 45.06 13.06, 48.74 £3.79, and 58.37 £3.94 mm
respectively. In 6" week, the height was 41.89 + 1.16, 45.56 + 0.96 and 47.7312.01 mm respectively. In the final
week (7m) moisture content was 4.73%, 5.38%, and 6.58%(w.b.) respectively. The dry betel nut was rather
spherical that observable by sphericity and diameter ratio. The other physical properties reduced when drying
time increased. However, the porosity was increased when the drying time was increased. These parameters
could be utilized to design machine.
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Fig. 1 Normal curve distribution of mature betel nut in major diameter(MAJOR_D) and height (HEIGHT)
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Table 1~ Comparison of physical characteristic parameters for sizing.

at 50% in each levels of Percentile(mm) divide 3 levels at 305 fruit(mm)
Parameter
35% 65% 100% 1-305 306-610 611-915
Height 4506+ 3.17* 48.74+1.08 58.37+£3.80 4497317 4874119 56.02%+3.73

Major Diameter ~ 36.42+ 1.55 41.08+ 1.57 46.87+2.48 36.46x157 41.03+1.46 46.77+2.54

*xxx + x.xx front number is average value and the next is standard deviation
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Fig. 2 Behavior of betel nut drying Fig. 3 Mesocarp of betel nut looked as similarly

as spongy.
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Fig. 4 Diagram of dry betel nut husk by roller Fig. 5 The corresponding free body diagram of betel nut.
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Table 2 Some physicals properties of dried betel nut at 6" week.

Time First week Final week
Size S M L S M L
Solid density (glem’) 071£010 068%+014 063%f012 0371005  039%0.03 0.40+0.03
Bulk density (glem’) 0.57%£0.08 0.55% 0.01 0.51%0.00 0.23% 0.01 0.23% 0.01 0.22% 0.01
Porosity (%) 18.45+6.88 17.02+6.15 16.36+9.74 36.00+6.66 38.02+ 542 36.78+ 5.17
True volume (cm®) 3559+212 4767+t286 76861328 2513+361 32.74+249  37.38+ 153
Angle of repose  (degree) 29.00+0.83 28.97+233 30.71%t588 27.56+1.31 31.10% 3.57 28.90% 1.79
Coefficient of steel 059+0.04 059+004 068+£0.03 053+008  042+0.07 0.42+0.08"
static friction rubber 0431004  044F002 044%002 059%010° 059%0.11" 0.59%0.10"
Sphericity (%) 8645+ 512 88041401 9075+4.82 84.92+318 87.631+2.08  88.53+269
Diameter ratio (%) 98.42+049 98.30+023 97871045 9597562 98.06+0.50  98.12+0.51
"6 weeks for sunlight dried
" 7 weeks for sunlight dried
51
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