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Mathematical Model Estimating Volume and Quality Grading of Thai Rose Apple Fruit
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Abstract
The purpose of this research was to a.) design a mathematical model estimating volume of a rose apple
fruit based on conical shape assumption, b.) study quality grading of rose apple for 3 cultivars, i.e. Toon Glao,
Tubtimjan and Thongsamsri graded by growers. Result showed that the linear regression between true volume (V,)
and estimated volume (V,) for the 3 cultivars is Vt = 1.8528Ve —54298 cm’ (R2 = 0.92),
V., =0792V_+20.187 cm’ (R°=0.99), V, =0888V_—29392 cm’ (R® = 0.98) respectively.
Toon Glao cultivar were divided into 3 classes namely Yod, Piset, Taeg with average fruit weight 100.70,
73.13 and 88.96 grams respectively. Tubtimjan cultivar for the foreign market consisted of 5 grades, i.e. 4A
(152.09 gm), 3A (131.73 gm), 2A (119.54 gm), A (94.98 gm) and blemish respectively. For the local market there
were 3 grades, i.e. big (128.78 gm), medium (111.23 gm), blemish respectively. Thongsansri was divided into 6
grades, i.e. 5A (3-4 fruit/kg), 4A (4-5 fruit’kg), 3A (6 fruit’/kg), 2A (8 fruit’/kg), A (10 fruit/kg), blemish. Each grade
when exported must be premium quality and without blemish.
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Figure 1 assume shape rose apple look like a cone.
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Figure 2 Linear regression of the true volume and estimated volume
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Table 1 Comparison of damage area per fruits and damage percent per fruits for rose apple.

average damage area per fruits average damage percent

cultivar Market calss bruising abrasion crack cut bruising abrasion crack cut
(cm’) (cm’) (cm) (cm) (%) (%) (%) (%)

yod 0.23 0.36 0.97 0.06 55.0 50.0 80.0 10.0

Toon glao Local market piset 0.30 0.09 0.39 0.00 55.0 30.0 55.0 0.0
taeg 0.72 0.55 0.92 1.40 80.0 75.0 65.0 40.0

big 0.08 0.01 0.30 0.00 25.0 15.0 55.0 0.0

Local market medium 0.03 0.03 0.30 0.00 20.0 15.0 40.0 0.0
blemish 0.23 0.04 0.47 4.42 55.0 20.0 50.0 100.0

Tubtimjua 4A 0.25 0.04 0.00 0.80 50.0 15.0 0.0 55.0
3A 0.11 0.01 0.03 0.24 40.0 15.0 5.0 25.0
Export

2A 0.05 0.00 0.00 0.23 10.5 0.0 0.0 26.3

A 0.45 0.04 0.00 0.24 50.0 50.0 0.0 20.0

3A 0.06 0.23 0.09 0.00 35.0 70.0 20.0 0.0

Local market 2A 0.08 0.30 0.05 0.04 25.0 85.0 10.0 0.0

Thongsamsri

and Export A 0.05 0.15 0.14 0.00 20.0 55.0 25.0 5.0

blemish 0.81 1.52 0.23 0.00 48.0 100.0 24.0 12.0
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