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Effect of Impact Energy and'Storage time on Mechanical properties of
Potato Peel and Flesh
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ABSTRACT," "

Impact.energy of potato could occur during handling, transportation, sorting and storage processes. The
action of tmpact forces is manifested in the rupture of tissue that causes lower the quality of potato. In this
research tensile and compression, tests were used to investigate the mechanical behavior of potato peel and
flesh aultivar, ‘Sante’. In the experiment before start of a 16-week period of the storage time (0, 2, 4, 6, 8, 10,
12424 and 16 weeks), the impact test (control, 0.032, 0.185 and 0.335 J), for potatoes was done. The results
of this research are illustrated that the effect of impact levels and storage times on yield stress, decreasing
modulus of elasticity and tangent modulus of potato tissue were significant (P < 0.05). With increasing
impact energy and storage time, yield stress, decreasing modulus of elasticity and tangent modulus for
impacted samples decreased significantly. The changes of mechanical properties of non-impacted potato
tissue during storage included increasing yield stress, decreasing modulus of elasticity and tangent modulus.
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These results can provide valuable information for optimizing and designing of pressing machines, which is
important for the development of the food industry.

Keywords: Impact energy, Storage time, Mechanical properties, Potato.
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Table'l. The various impact levels experimented on potatoes.

N Impact energy (J) Peak contact force (N)
N
SO Control 0 0
3 Level 1 0.032 £ 0.002* 32.60 £3.7
N
Level 2 0.185 +0.008 90.04+7.9
Level 3 0.335£0.020 127.78 £13.2

* Mean values with standard deviation are given
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Figure 1. (a) Compression test on cube ple of potato flesh at impact location, (b) Tensile
test on the strip__w to peel at impact location
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Table 2. Analysis of variance (ANOVA) for yield stress, modulus of elasticity and tangent moddilus of
potato peel and flesh affected by storage time and impact level.
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Sources mean-square
Flesh Peel
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Yield stress M?dul_u_s of Tar;g?nt Yield stress 3y M?dul_u_s of Tar:jg?nt
(MPa) e ast|C|ty moaulus (MPa) N e ast|0|ty moaulus
(MPa) (MPa) N (MPa) (MPa)
Storage time 8 0.039* 0.612* 0.352* 0.024* 0.937* 0.605*
Impact level 3 0.215* 15.85* 12.53* < 0.183* 18.56* 16.02*
N
Interactions 24 0.01* 0.327* 0.218* 4" * 0.008* 0.721* 0.521*
* Significant at P < 0.05 >
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