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Evaluation of flesh texture of seven pear varieties at different ripening
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Abstract: [Objective]lThe texture of the flesh is one of the important quality indicators the fruits, and
is closely related to tissue state, taste and flavor of the fruits, which is often use to evaluate fruit the ma-
turity, storability and shelf life. There are great differences in flesh texture between different pear variet-
ies, and the changes in fruit components are closely related to the maturity of the fruit, which directly af-
fects the edible quality, storability and transportation quality and commodity value of the fruit. This
study analyzed the dynamic variations of flesh texture parameters of seven pear fruits with ripening, tex-
ture types during different shelf life at room temperature, and differences in flesh texture traits among
different pear varieties. [Methods] In this experiment, three crispy pear varieties such as Huailai Dayali
(Pyrus bretschneideri Rehd.), Kuerlexiangli pear (P. sinkiangensis Yu.) and Yali (P. bretschneideri Re-
hd.), and four soft flesh pear varieties such as Jingbaili (P. ussuriensis Maxim.), Nanguoli (P. ussurien-

sis Maxim.), Wujiuxiang (P. bretschneideri x P. communis) and Jeanne d’ Are (P. communis L.) were

ks H#A :2023-02-09 $E32 HH#A:2023-06-21
EEWE . RO AL =B R G1# TR (CAAS-ASTIP-RIP) ; [H S AN I H7 AR A4 & (CARS-28-01) ; H K BHE BH i 3L £ k551 &
Tji H (NHGRC2022-NH02-1)
TEB BN ARERTE , 2, TR LA 5T A BF 7207 1) AR %5905 Tel: 15532996887 , E-mail : xuyuqing0325@163.com
*JB{51EH Author for correspondence. Tel:0429-3598119 , E-mail : tianluming@caas.cn



#5101 PRERI 5 0 7B RIS [ YR A S PR AN 3 A 2113

used as test materials, and the fruits with good fruit shape and consistent ripeness were collected on Sep-
tember 10, September 20 and September 30, and placed in the laboratory, and the harvested fruits were
sampled and tested at the 7, 14 and 21 days of the postharvest shelf life. An electronic balance and a PR-
101a refractometer (Japan ATAGO company) were used to measure the weight of pear fruit and content
of soluble solids, respectively, and six texture parameters including fracture, firmness, cohesiveness,
springiness, gumminess, and chewiness of the flesh were determined by a Texture Profile Analysis
(TPA) food physical property analyzer, and correlation analysis of texture parameters was carried out.
In the TPA test, the fruit is cut longitudinally into two halves along the pear fruit stalk. Each half of the
fruit was sampled with a hole punch with an inner diameter of 10 mm using a small cylinder, and the tis-
sue column with a height of 9 mm was placed on the plate of the texture analyzer. TPA test was carried
out with a cylindrical probe with a diameter of 75 mm. Each random sample of 10 fruit was used for the
determination of texture parameters, and the test for each fruit was repeated 4 times. [Results] The aver-
age weight per fruit of the seven pear varieties gradually increased with fruit ripening, and the change
trend of soluble solids varied among different varieties and flesh texture types. Flesh fracture, firmness,
cohesiveness, springiness, gumminess, and chewiness of the crispy pears in different harvest periods
varied within a small range and gradually decreased with the extension of shelf life, among which the
flesh texture parameter values of Yali were always at a high level. The variation in flesh texture parame-
ters of soft flesh pears, Jingbai pear, Nanguo pear, Wujiu Xiang and Jeanne d’ Are was greater than that
of the crispy pears. Among fracture, firmness, springiness, gumminess and chewiness, the five texture
parameters of the flesh of Jingbai pear and Nanguo pear were at a high level at the 7th day of the shelf
life, and the value of the texture parameters had decreased significantly by the 14th day of the shelf life,
and changed slightly by the 21 d of the shelf. The cohesiveness changed less during the shelf period.
Flesh fracture, firmness, gumminess and chewiness of Wujiuxiang and Jeanne d’ Are fruits harvested on
September 10 were relatively high at the 7th day of the shelf life and had decreased sharply by the 14th
day of the shelf life, and then remained basically stable thereafter. However, the four texture parameters
of Wujiuxiang and Jeanne d’ Are fruits harvested on September 20 and September 30 remained basical-
ly unchanged and were at a low level with the extension of the shelf life. In addition, with the extension
of shelf life, the cohesiveness of Wujiuxiang changed in a small range; the parameter value of springi-
ness gradually decreased. The cohesiveness of Jeanne d’ Are gradually increased, and springiness gradu-
ally decreased. The correlation analysis showed that there was a significant positive correlation between
fracture, firmness, springiness, gumminess and chewiness, indicating that one or more of these five tex-
ture parameters could be used to distinguish the differences in flesh texture of the seven pear varieties
and cohesiveness was significantly positively correlated with firmness and chewiness, and extremely
positively correlated with gumminess. [Conclusion] The texture-related indexes of flesh such as frac-
ture, firmness, cohesiveness, springiness, gumminess and chewiness obtained by the texture analyzer of
TPA method can better reflect the change in texture of pear fruits with different ripeness during shelf
life and can be used to characterize the texture of different pear varieties and determine harvest period
of pear varieties.
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Fig. 6 Changes in flesh springiness in seven pear varieties harvested at different ripeness and during shelf life
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Fig. 7 Changes in flesh gumminess in seven pear varieties harvested at different ripeness and during shelf life
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Table 1 Correlation coefficients among the flesh texture parameters in pear

ZH . AR SR R R W A JRe A MHL g
Average single . . . . . .

Parameters fruit mass Soluble solid content  Fracture  Firmness  Cohesiveness Springiness Gumminess Chewiness

RARE 1

Average single fruit mass

TR YA -0.472%* 1

Soluble Solid Content

24/ Fracture ~0.426%* -0.253 1

fifi i Firmness —0.427** -0.298* 0.985%* 1

P Cohesiveness 0.202 -0.363%* 0.253 0.265* 1

#i1: Springiness -0.490%* -0.283* 0.838**  0.850%*  0.035 1

JB%i 7% Gumminess -0.387%* -0.333** 0.973%*  0.989%*  0.340%* 0.827%** 1

NI P4 Chewiness —0.398%** -0.285* 0.953**  0.972%* 0.312* 0.785%* 0.990** 1

Note: * p<<0.05, ** p<<0.01.
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