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A Quick Measuring Method of Peel Strength by Air Pressure
and Applicative Results of Sweet Cherries
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Summary

A quick method was developed for measuring peel strength to split or to destroy using air pressure in

a pressure chamber equipment and tested with peels of several cultivars of sweet cherry. Applicative re-

sults showed that the new method has several merits, namely, small specimen (0.5 ~ 1cm?) , quick

measurement (within 1 minute) , outdoor handling and reading with unit of pressure. Increase in turgor

potentials and decrease in peel strength were observed after the stone hardening stage of cherry fruits, and

thought to be one of factors in the fruit cracking process. However, there was no correlation between peel

strength and susceptivities to cracking among 8 cultivars. The peel strength at apex was smaller than other

portions.
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Fig. 1. Installation of specimen into a rubber plug.
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Fig. 2. A diagrammatic showing the equipment

(pressure chamber) , where a rubber plug

(shown in Fig.1) is fixed at the aperture

of the pressure chamber.
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Fig. 3. Dispersions of strength of several spe-
cimens.The measurements were repeated on

10 specimens per each material.
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Fig. 4. Peel strength and peel thickness of sweet

cherries.
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Fig. 5. Seasonal changes in peel strength (side
portion) , fruit water relationships (water
potentials, osmotic potentials and turgor
potentials) of a sweet cherry, cultivar
‘Satonishiki’. The measurements were re-
peated on 10 specimens per each stage.
Vertical bars indicate standard deviations.
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Fig. 6. Peel strengths by air pressure method and puncture resistances by Curd-meter method of a sweet
cherry, cultivar ‘Satonishiki’ (A) , a grape, cultivar ‘Delaware’ (B) and an apple, cultivar ‘Ralls’
(C) . The measurements were repeated on 10 specimens per each stage. Vertical bars indicate

standard deviations.

Table 1. Comparison of peel strengths (side, mean of 10
fruits) and susceptivity to cracking (percentage
of cracked fruits by a forced immersion method)
among 8 cultivars of sweet cherry.

Percentage Peel strength (bar)
Cultivar of cracked Yellow color Pale red color

fruits (%) stage stage
‘Jaboulay’ 5.6 3.47 Dd* ' 2.25 CD
‘Satonishiki’ 98.0 5.28 B 2.80 B
‘Zaonishiki’ 69.4 5.22 B 1.78 Dc
‘Rockport’ 89.1 6.21 A 2.82 B
‘Obako’ 5.4 3.95 Dcd 2.23 CD
‘Van’ 1.8 4.99 BC 3.99 Aa
‘Nanyo’ 60.8 3.80 Dcd 2.55 BC
‘Napoleon’ 50.0 4.25 CDc 3.56 Ab

Correlation between
peel strength and percentage r=0.6347 (NS) r=—0.1533 (NS)
of cracked fruits

* by Duncan’s multiple range test at each color stage
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Fig. 8. Differences in peel strength among side,
stem-end and apex in 9fruits of a sweet

cherry, cultivar ‘Zaonishiki’ (pale red color cherry, cultivar ‘Napoleon’ (yellow color
stage) . stage) .
Table 2. Comparison of peel strength among portions (mean of 9 fruits)
Portions
Cultivar Color stage Side Stem-end Apex Around suture

‘Napoleon’ Yellow 4.82 Aa* 5.20 Aa 3.07 B

Zaonishiki’ ‘Pale red 2.43 Aa  2.31 Aa  1.40 B

‘Napoleon’ Pale red 3.36 a 3.46 a

‘Nanyo’ Pale red 3.03 a 3.10 a

* by Duncan’s multiple range test at each color stage
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