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Approaches of Crispness Evaluation for Raw Papaya Using Mechanical Testing
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Abstract

Objective approach for crispness evaluation of raw papaya developed from mechanical testing using normal
and shear compression. The first step was to determine suitable compression modes and their parameters for the
evaluation. This step was applied to papaya fleshes of Kake Dum 24 and Kake Dum 25 species, mature green and
color break samples, under the assumption that mature green’s flesh was more crisp than color break’s flesh. The
result showed that suitable parameters for the evaluation should involve with the macrostructure rupture of
papaya flesh. Then, this idea was extended to the second step by testing 5 species of green papaya, Kake Dum
24, Kake Dum 25, Kake Dum-Dumnern, Plugmailai and Krang. The result showed that the mechanical parameter
values: maximum load; work to maximum load; stiffness obtained from Rectangular shear blade compression
testing and hardness; cohesiveness; chewiness; stiffness obtained from Texture Profile Analysis testing tended to
decrease while the crispness ranking order obtained from sensory testing was raised. Krang was ranked as the most
crisp while its mechanical parameters were the least.
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Figure 1 Testing profiles of papaya obtained from conventional compression test
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Figure 2 Testing profiles of papaya obtained from rectangular shear blade compression test
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Figure 3 Testing profiles of papaya obtained from Kramer shear compression test
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Figure 4 Testing profiles of papaya obtained from Texture Profile Analysis
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Table 1 Selective mechanical parameters and trends of their values for papaya crispness characteristics obtained

from compression tests.

Conventional compression test

Wmax (—J)

Stiffness (N/mm)

Papaya Frnax (N)
KD24 green 493.777 + 52.821°
KD25 green 373.689 + 31.460°

KD24 semi-ripe
KD25 semi-ripe

49.259 + 13.989 ¢
21.326 + 11.977°¢

1.306 + 0.211°
1.067 + 0.139°
0.203 + 0.110°€
0.071 + 0.070°¢

1.3x10° + 1.7x10**
9.3x10" + 1.3x10"°
3.8x10" + 4.7x10° €
1.7x10" £ 3.4x10°°

Papaya

Rectangular shear blade compression test

Frmax (N)

Winax )

Stiffness (N/mm)

KD24 green
KD25 green
KD24 semi-ripe
KD25 semi-ripe

37.022 + 4.418°
33.914 + 1.058°
27.258 + 3.621°
31.398 + 2.488°

0.020 + 0.003°
0.017 + 0.001°
0.014 + 0.004°
0.016 + 0.003 "

1.3x10° + 1.7x10*°
9.4x10" + 1.3x10"°
3.8x10" + 4.7x10°°
1.7x10" + 3.4x10°°

Papaya

Kramer shear compression test

Frnax (N)

Winax U)

Stiffness (N/mm)

KD24 green
KD25 green
KD24 semi-ripe
KD25 semi-ripe

1.6x10° + 58.235°
1.6x10° + 48.597°
1.3x10° + 122.04 €
1.5x10° + 62.939°

1.375 + 0.077°
1.386 + 0.084°
1.045 + 0.298°
1.232 + 0.050 *°

1.3x10° + 4.9x10*°
1.2x10° + 3.8x10"?
1.2x10° + 2.5x10°°
1.2x10° + 5.9x10*°

“Superscripts in different rows of each column show significantly difference at p < 0.05.
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Table 2 Selective mechanical parameters and trends of their values for papaya crispness characteristics obtained

from Texture Profile Analysis.

Papaya Hardness 1 Hardness 2 Cohesiveness ~ Chewiness  Fracture force  Stiffness
(kgf) (kgf) (kgf.mm) (kgf) (kgf/mm)
KD24 green 437 £84° 253+ 124° 008 +004° 137+98°  3731+196° 107+ 2.5°
KD25 green 39.0 £20°  285+88  0.15+006° 230x110° 328+160° 9513
KD24 semi-ripe 3.3 + 1.3° 2.4 +08° 004 +0.01°  03+0.1° 20 +2.2° 2.7+0.7°
KD25 semi-ripe 2.8 + 1.8° 1.7+ 09° 0.05+0.01°  03+02° 28+ 18" 1.7+ 0.2°

*Superscripts in different rows of each column show significantly difference at p < 0.05.
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Table 3 Rank order of preference for crispness of green

papayas.

Percentage of

consumers who

Papaya R-index )
preferred this

species

KK Most preferred 41.4%
61.4%*

DN 21.4%
56.2%

PL 12.9%
54.6%

KD24 11.4%
61.9%*

KD25 Least preferred 12.9%

*R-index value of the pair was significantly different at
p < 0.05.

Table 4 Mechanical crispness parameter values for green papayas obtained from Rectangular shear blade

compression test.

Papaya Frnax (N) Winax (J) Stiffness (N/mm)
KD24 35.029 + 2.547° 0.018 + 0.002° 4.4x10* + 2.8x10*
KD25 35.679 + 2.443° 0.021 + 0.001° 4.0x10* + 4.0x10%°

PL 30.267 + 2.478° 0.015 + 0.002° 3.8x10% + 2.8x10%°
DN 30.721 + 2.651° 0.015 + 0.002° 4.0x10% + 3.5x10**°
KK 21.521 + 1.956° 0.012 + 0.001¢ 3.3x10% + 4.9x10*

*Superscripts in different rows of each column show significantly difference at p < 0.05.
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Table 5 Mechanical crispness parameter values for green papayas obtained from Texture Profile Analysis.

Papaya Hardness 1 Hardness 2 Cohesiveness Chewiness  Fracture force Stiffness
(kgf) (kgf) (kgf.mm) (kgf) (kgf/mm)

KD24 20.7 + 1.0° 13.1 + 4.9° 0.10 + 0.04° 7.6 +4.1° 14.2 +9.8° 5.3+ 0.3°
KD25 19.2 + 2.8°° 11.9 + 4.8° 0.08 + 0.03*° 6.6 + 3.0° 14.9 + 8.2° 5.1 +0.8°
PL 17.6 + 1.5°¢ 7.0 +4.4° 0.06 + 0.04°¢ 3.7 +32° 14.2 + 7.5° 4.5+ 0.6°
DN 16.5 + 2.6° 5.7 +3.7°° 0.05 + 0.03° 2.6 + 2.5 12.6 + 6.9° 4.2 +0.6°
KK 9.4 + 2.8° 2.7+ 1.4° 0.04 + 0.02° 12+11° 8.5 + 3.9° 2.5 + 0.4°

*Superscripts in different rows of each column show significantly difference at p < 0.05.
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