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Kinetic Analysis and Modelling of Changes in the Texture of Pear Fruit during Postharvest Storage

ZHANG Wen, LIANG Yilei, WU Chenyang, YANG Yuanping, XIONG Shuangli
(School of Life Science and Engineering, Southwest University of Science and Technology, Mianyang 621010, China)

Abstract: Three pear varieties (Pyrus pyrifolia cv. “Whangkeumbae’, ‘Yuguan’, and ‘Hosui’) were used to investigate the
textural changes of pear fruit during storage and evaluate their storage lives. Magness-Taylor (MT) firmness, flesh firmness
and stiffness were measured by puncture test, and overall acceptability was measured by sensory evaluation. Kinetic models
were established for texture parameters of pear fruit. The results showed that MT firmness, flesh firmness and stiffness
generally decreased with storage time, and stiffness was more sensitive to storage time than MT firmness and flesh firmness.
In addition, stiffness had better correlation with overall acceptability than MT firmness and flesh firmness. The zero-order
and first order kinetic models, logistic model and Weibull model were established for each texture parameter. The best results
were obtained by the Weibull model. Based on the Weibull model and sensory evaluation,”Whangkeumbae’, ‘Yuguan’ and
‘Hosui’ lost commodity value and should not be eaten when their MT firmness were lower than 14.762, 10.411 and 7.255 N,
flesh firmness were lower than 8.215, 7.438 and 5.181 N, and stiffness were lower than 4.571, 5.572 and 3.609 N/mm,
respectively. These results can provide useful guidance for pear storage and consumption.
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Fig.1  Typical force-deformation curve of pear fruit
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Table1 Criteria for sensory evaluation of pear fruit
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Fig.3  Changes in stiffness of pear fruit during storage

WE2, 3R, 3 NS AR R R T
B, S wIimee, Ry wHe . ‘%
gt A CFEIKT BLIMTHRERE 73 A BRI T 28.9% . 47.7%F
67.2%, FPTEE 5> AIFEAE T 38.6% 53.3%H171.6%, H
B NE 2 BB T 71.9% 62.7%73.6% . Firh, HA
P R PR AR f ey, SR PAVRE S AOMITRE B vk, B 2R
PR A 23 o D e N () AR B R, B R TR AL
i

TR PRV 5 R TR PR 3802 R85 I e T (1) S K T B
BEAR, TIMTHE R 1) BN AR . 3 S AR ZL M T A
FETEW I B R ks, A5 RIEREIC ¢ ‘34 &L
EoE” AL KT RARIFEL. 10, TdJE) o XE]
RE AL RO MTAE 5 3 B Al R i fE A 0%, PRI R AR ALK
SRR R — R A T A 41 i B B A 2 AR IR, o R 2 S
B, RIEFAF ARG R SR, FERRAN
SRPEAR, LA R, T R A R I S e T
TEFR R AL A8 A, I 25 SR 52 4 B i R 240 P
Jg e o BLAE S R AN 2R K, 4 B R AN T
K, SRR PR ME LR, Baritelle5”"7E
AFF 503 I it 2 o o b AR AL R B, 4R 10 d4nl i
T TFIE K, (H3E S I MTHE R 5 A A B B AR, o
22 BN R A R AR A R S R R A

—_
(=]
T

—a— Wi

— ‘R

/53

%52
oo
T

TS

i
=

ZS
(=T S )
T

(=]
Ny
o]

12 16 20 24
T eI T /d
B4 SRR P Bk AT E S B AR A B
Fig.4  Changes in overall sensory acceptability of pear fruit

during storage
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Table2 Correlations between overall sensory acceptability and texture
of different pear varieties
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Table 3  Results of zero and first order kinetic models for textural
variation of pear fruit
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Table4 Results of Logistic models for textural variation of pear fruit
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Table 5 Results of Weibull models for textural variation of pear fruit
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Fig.5  Fitting curves for MT firmness (A), flesh firmness (B) and
stiffness (C) of different pear varieties obtained by the Weibull model
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