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Flesh Texture Characteristic Analysis of Pear
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Abstract: [ Objective] The aim of this study is to compare fruit texture characters of different pear cultivars and to investigate

the optimum evaluation parameters for texture of pear, and to provide proves for the study on internal quality of pear fruit.
[Method] The characters of flesh texture were analyzed by texture profile analysis (TPA) (including frangibility, hardness,
springiness, resilience, cohesiveness, chewiness) and puncture test (PT) (including fracture force, fracture work, fracture
displacement, bio-yield force, bio-yield work, bio-yield displacement) on 14 different pear cultivars harvested at maturity stage, and
the relationships among different texture parameters were obtained by multivariant analyses. [ Result] There were certain differences
at flesh texture based on TPA and PT among different varieties of pear. The varieties ‘Butirra Rostata Morettini’, ‘Mansoo’ and
‘Nansui’ showed higher flesh hardness, frangibility and chewiness than “Yali’, ‘Housui’, ‘Meirensu’ and other cultivars, and the
‘Butirra Rostata Morettini’, ‘Mansoo’ and ‘Mantianhong’ had higher fracture force, fracture work, bio-yield force and bio-yield work
than “Yali’, ‘Housui’, ‘Hwangkum’ and other cultivars. Relatively, the displacements of fracture and bio-yield had smaller differences

among different cultivars. The marked close correlations were observed among flesh texture parameters, such as frangibility,
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hardness, resilience, cohesiveness, chewiness, fracture force, fracture work, bio-yield force and bio-yield work, and most of them
were positively correlated, except springiness, fracture displacement and bio-yield displacement. The 14 cultivars of pear were able
to classify into 3 different texture kinds using cluster analysis, which were soft (such as ‘Housui’, ‘Hwangkum’, ‘Huangguan’, etc),
crisp (‘such as Mansoo’) and hard (‘Butirra Rostata Morettini’), respectively. The result of principal component analysis (PCA)
showed that the cumulative contribution ratio of the first three principal components to the fruit texture reached 92.196%. The first
principal component (PC) reflected chewiness of flesh, the second springiness and yield, and the third fracture. This suggested that
hardness, fracture force and frangibility had primary influence on flesh texture, and springiness and fracture displacement second.

[ Conclusion] There are certain differences in the flesh texture among different cultivars of pear. Significant positive correlations

were observed between most of TPA and PT parameters of the flesh. The flesh hardness, fracture force and frangibility are more

important parameters to influence on fruit flesh texture in pear.

Key words: pear; texture profile analysis; puncture test; fruit texture
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The hardness and frangibility of flesh in different pear cultivars
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Fig. 2 The springiness and cohesiveness of flesh in different pear cultivars
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Fig. 3 The resilience and chewiness of different pear cultivars
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Fig. 4 The fracture force, work and displacement of flesh in different pear cultivars
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Fig. 5 The bioyield force, work and displacement of flesh in different pear cultivars
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Table 1 Correlation coefficients among the flesh texture parameters in pear
i T Pt (TR ¢ O E % R Jeikch  kEiREE JEMAIE R WERME niEeR
Frangibility Hardness Springiness Resilience Chewiness Cohesiveness Bio-yield Bio-yield  Bio-yield  Fracture  Fracture  Fracture
force work  displacement force displacement work
i B 1
Frangibility
T3 0.976" 1
Hardness
b 0.346 0.187 1
Springiness
[EE=X 3 0.859™ 0862 0363 1
Resilience
W N 0.971" 0984 0265 0.838" 1
Chewiness
HERIE 06777 0778”7  -0.302 0543 07757 1
Cohesiveness
JE 0.941" 09397  0.149 0.828" 08977  0.690" 1
Bio-yield force
it Al B 0.846" 0866 -0.016 0.757" 0812  0.775" 0.881" 1
Bio-yield work
Jett IR % 0.057 0.141 -0.362 0.105 0.111 0.442 0.023 0.458" 1
Bio-yield
displacement
e 0.948" 09747  0.186 0.923" 0933”7 0717 0.944™  0.882" 0.152 1
Fracture force
W % -0.402 -0.365 -0.298 -0.521" -0.376 -0.255 -0.352 -0.474" -0.325 -0.392 1
Fracture
displacement
24 0908  0932™  0.118 0.815" 0878  0.668" 0.951"  0.835" 0.027 0.952"  -0.135 1

Fracture work

*P<0.05, **P<0.01
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Fig. 6 Cluster analysis of flesh
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Table 2 Total variance explained

texture of the 14 varieties of pear

F R VIGHHFAEAY Initial eigen values PEWCP T A3 Extraction sums of squared loading
Component it Total  HZM% % ofvariance  2FH% Cumulative/% it Total %K% % of variance 2% Cumulative/%
1 8.109 67.578 67.578 8.109 67.578 67.578
2 1.750 14.586 82.164 1.750 14.586 82.164
3 1.204 10.032 92.196 1.204 10.032 92.196
4 0.374 3.114 95.309
5 0.297 2.472 97.781
6 0.179 1.495 99.276
7 0.050 0.414 99.690
8 0.017 0.142 99.833
9 0.013 0.108 99.940
10 0.006 0.048 99.988
11 0.001 0.010 99.999
12 0.000 0.001 100.000
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Table 3 Component matrix
7+ Component
1 2 3

JIi§ % Frangibility 0.971 -0.175 0.027
¥ Hardness 0.987 -0.030 0.090
#iPE Springiness 0.190 -0.841 -0.374
[ 52 1 Resilience 0.898 -0.199 -0.162
HEZE Tk Cohesiveness 0.774 0.498 0.138
Mg Chewiness 0.963 -0.082 0.054
Jiti il 1 Bioyield force 0.955 -0.077 0.149
J fli fig Bioyield work 0.918 0.275 -0.092
J& A% Bioyield displacement 0.201 0.792 -0.441
%4 71 Fracture force 0.985 -0.042 0.053
W27 % Fracture displacement  -0.448 0.006 0.825
%44 Fracture work 0.928 -0.067 0.313
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