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Firmness Sensing of Mango Fruit Subjected to Mechanical Loading
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Abstract

This research was to study firmness sensing of mango fruit subjected to mechanical loading in order to
sort mango of different maturity stages. Harvested two cultivars (Nam Dok Mai and Chok Anan) of mango from
immature, mature to overmature were tested quasi-statically with the Universal Testing Machine and determined
for their specific gravity. Impact testing using the impact tester developed by Chen et al. (1996) was also included.
The proper impact testing condition was 2 cm height and 10 gm impactor with Nam Dok Mai (75-113 days after
fruit set) and Chok Anan (67-105 days after fruit set) [Nam Dok Mai and Chok Anan reached full maturity at 99 and
91 days after fruit set]. Firmness is defined by the ratio between maximum acceleration A and the corresponding
time t. A/t = (alternatively called firmness index) of the two cultivars remains constant until full maturity , after that
A/t fastly decreased. Weibull equation was applied to give very good correlation between A/t and time x. For the
Nam Dok Mai and Chok Anan the equations are A/t=0.89 — 48.94g 16 (R° = 0.98) and
A/t=1.09— 24562 578 (R* = 0.97). The firmness index well complied to the firmness determined from
force F to deformation D ratio of the quasi-static loading. The Weibull equation could well correlate between F/D
and X for Nam Dok Mai and Chok Anan as follows:- F/D = 27.56 —1659e"4E9x** (R’= 0.96) and
F/D =33.10 - 21813e %5~ (R*=0.96) respectively. Maturity stage affected elasticity of mango. The
impact method could determine mango firmness fastly, non-destructively, accurately within the boundary of theory
of elasticity. Mango behavior did not suit the application of the impact method to sort mango maturity. Specific
gravity SG of Nam Dok Mai tended to linearly increase with time. The correlation equation is SG = 0.87+0.0016X
(R°=0.90).
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Figure 1 Graph fitted between A/t, F/D and fruit set day X for Chok Anan mango
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Figure 2 Graph fitted between A/t , F/D , SG and fruit set day for Nam Dok Mai mango
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