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ABSTRACT

In this research, the effect'afdoading velocity (5, 10 and 15 mm / min) and the diameter of the probe (9.5, 11.11,
12.7 and 14.3 mm) @n the*test values Punch (force, stress, firmness and energy) Golden Delicious apple fruit has
been investigated: it Was found that probe diameter had a significant effect on force, firmness and energy at 1%
level and had po effect on stress. The effect of loading velocity on the parameters of force, stress and firmness
was significantiat 5% level and had no effect on energy. At the diameter of 5.9 mm and a loading velocity of 5
mm/min, theiminimum force was 1375.9 N, the firmness was 1.750 N / mm and the energy was 95.2 mJ. At the
diameter of 44.3 mm and the loading velocity of 15 mm / min, the maximum force equal to 37.075 N, and the
firmpess was equal to 4.635 N / mm. At diameter of 5.9 mm and a loading velocity of 15 mm / min, the
maximum stress (300.5 kPa) was obtained. The interaction between diameter and velocity had no significant
effeCt'on the parameters of force, stress, firmness and energy.

Keywords: Apple, Mechanical Properties, Firmness, Punch Test
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Table 1. ANOVA of the effect of loading.rate ‘and diameter of probe on the apple punch test values

. N Mean squares
Source of variations df Force Stress Firmness Energy
Diameter (A) 3 843:800™ 0.006 ™ 13.185™ 47222.790™
Velocity (B) 2 1" 133578 0.014" 2.075" 5190.682 "
AxB 6 3.791m™ 0.001m™ 0.060™ 533.080 ™
Error 36 39.715 0.003 0.621 1925.805
C.V. 35.75 23.83 35.73 35.42

Gyl cme pamllS)g /0 sl mhaw ;o o sae * /o) Jloisl o (o s e *¥F
** Significantlat 1% level, * Significant at 5% level, ™ Non-significant data ignored.
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Figure 1- Effect of probe diameter on apple puncture force at various loading velogity
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