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Nondestructive investigating firmness of tuber agricultural products during
storage using sound and compression tests
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Article Information Abstract
Original Research Paper Application of traditional methods for the separation and sorting of healthy products from defective is a
Received 29 February 2019 tedious and laborious, which needs fast and low cost non-destructive diagnostic system to overcome this

Accepted 18 May 2019

Available Novermber 2019 problem. The present study was conducted with the aim of determining the internal quality of the tuber

agricultural product (potato, Banba variety) with nondestructive sound test during the storage duration of 44

Keywords: days with 78% moisture content. In order to determine the internal quality of the product during shelf life
Nondestructive storage, sound and pressure test (as a control) were used. The results showed that the acoustic test has the
E:)rtr:tr;essmdex ability to determine the quality of potato during the storage period. Also the effect of two independent
Shelf life variables of storage time and sample mass was compared on the bio-yield force (pressure test) and the
Sound test firmness index using acoustic test. The results of this research revealed that the storage duration and mass of

samples were significant at 1% probability level on quality parameters. In this study, the correlation
coefficient between the firmness index and bio-yield force and the modulus of elasticity was 66% and 63%,
respectively. The overal results of this research revealed sound test is capable for diagnostic internal quality of
potato during 44 days of storage.
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g, a: time domain, b: frequency domain
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Figure 5 Loading geometries for determining apparent modulus of
elasticity: A. Parallel plate in contact with a curved surface. B. Single
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Figure 9 The average variations of mass of the tubers during the 44-
day storage period (ml, m2, m3 is (m<100,100< m<170 and
170<m<250) )
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Figure 8 The trend of reducing the force required to reach the bio-yield
point during storage time from diagram of force-storage period (part a)
and force-displacement diagram for 3 samples with different mass in
the range of 100 to 170 grams (part b).

b 55 s o bl 4 o) sl p3Y S5 SRl 5, 8 S
RETUR I PR (0] BPSIEVS RSP PV ICH ST S R JPSKVS <R OS]

57



Ol 9 (50205 Jgaw) GILisd 9 53920 S UFEIT L iloslil 093 b Slodt (55 )9UisS Vgu00 3 )50 JaE () 22

AL
3 \ad }__ =
Sy Femmmmme e e gy |
al

¥4
Rl
P4
"j} Yo
2.
“_/} A\
5., B, to

V4 i

vy ¥
Gas) sl ol
sinamans )] = e (] —t— 73

Figure 10 The trend of reducing the amount of modulus of elasticity during shelf life for the test samples
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Table 1 The results of analysis of variance (ANOVA) of independent parameters of samples mass and storage time on dependent parameters of the

bio-yield force, firmness index and modulus of elasticity
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Figure 12 Mean comparison chart of the interaction between sample
mass and storage time on the Firmness index
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Figure 13 Mean Comparison chart of the interaction between the
sample mass and the storage time on the modulus of elasticity
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Table 2 Interpretation code Mean comparison
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Figure 11 Mean comparison chart of the interaction between the
sample mass and the storage time on the force at the bioyield point
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