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Mechanical Properties of Jujube as Related to Maturity
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Abstract

The purpose of this research was to determine mechanical properties of jujube (jumbo cultivar) in three
maturity stages. Methodology was to determine the firmness, compression energy, Poisson’s ratio and modulus of
elasticity of jujube fruit. The fruit were tested with varying probes (a cylindrical, a spherical and a flat) mounted to
the Universal Testing Machine at loading rate of 2.5, 25 and 250 mm/min Result showed a spherical probe at a
loading rate of 2.5 mm/min could present the best fruit firmness. The firmness of immature, mature and over-
mature jujube were 16.72, 16.06 and 13.37 N/mm which significantly related to the compression energy used
(56.25, 47.83 and 39.41 mJ.). Poisson’s ratio of three different maturities were 0.394, 0.383 and 0.426 and
modulus of elasticity were 3.51, 3.91 and 2.91 MPa.
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Table 1 Firmness of jujube as affected by maturity, loading rate and probe type

. Loading Firmness (N/mm)
Maturity ) —— -
rate(mm/min) cylindrical spherical flat
25 27.86+4.59 abcdef 16.72+1.42 abc 126.37+16.60 h
Immature 25.0 31.66+4.39 bcdef 17.19+2.71 abc 129.931£17.93 hi
250.0 33.1946.12 def 19.05+3.68 abcde 142.51+42.25 jj
2.5 34.23+2.37 ef 16.06+3.02 ab 132.02+13.84 hi
mature 25.0 35.71+4.91 f 17.9942.18 abcd 137.67+£18.79 hij
250.0 40.14+8.49 f 18.92+3.07 abcde 147.93+31.50 j
2.5 25.72+4.13 abcdef 13.37£2.33 a 112.46+14.24 g
Over-mature 25.0 26.44+3.02 abcdef 15.29+1.31a 141.59424.55 ij

250.0

32.21£7.49 cdef

15.78+£1.79 ab

126.63+23.57 h
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Table 2 Compression energy of jujube as affected by maturity, loading rate and probe type
Loading Compression Energy (mJ)
Maturity
rate(mm/min) cylindrical spherical flat
25 65.74+16.09 a 56.2546.30 a 1366.41+£310.43 f
Immature 25.0 60.74+11.22 a 58.36+11.42 a 1199.24+214.10 de
250.0 52.28+13.24 a 53.76+11.36 a 1208.99+375.15 de
25 49.33+8.56 a 47.83+6.45 a 886.75+230.69 b
mature 25.0 46.60+£10.97 a 47.48+5.95 a 997.31£103.10 bc
250.0 47.45+10.50 a 51.29£9.95 a 1043.28+160.82 ¢
2.5 38.96+8.33 a 39.41£3.82 a 1228.081£187.32 e
Over-mature  25.0 40.80+12.51 a 42.15+2.84 a 1074.17+286.46 cd
250.0 44.95+11.31 a 44.80+9.42 a 1209.69+201.91 de

o  a o o
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A p < 0.05 (Table 3)

Table 3 Modulus of elasticity of jujube as affected by maturity, loading rate and probe type
Loading Modulus of elasticity (kPa)
Maturity
rate(mm/min) cylindrical spherical flat
25 2863.78+602.36 ab 3507.69+776.26 abcd 5809.82+1798.67 fg
Immature 25.0 3651.38+670.22 abcd 2863.441794.18 ab 6027.36+1361.04 fg
250.0 3611.26+£686.03 abcd 3387.26+740.60 abcd 6723.00£2805.46 g
2.5 3908.59+329.63 bcd 3908.64+1414.24 bcd 6927.84+1449.68 g
mature 25.0 4364.75+651.56 de 3635.47+£1311.82 abcd 6771.44£1702.57 g
250.0 4201.20+928.99 cde 2833.04+752.70 ab 6873.50£1383.39 g
2.5 2746.124595.99 ab 2908.70+1063.63 ab 4419.07+936.18 de
Over-mature  25.0 2892.05+409.57 ab 2533.08+271.64 a 5883.51+£1364.61 fg
250.0 3092.61+660.98 abc 2387.16+422.23 a 5285.01+£1293.84 ef
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