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Abstract

‘Shingo’ pears were seal-packaged in polyethylene (PE) film with different thickness of 0.04, 0.06, 0.07,
and 0.08mm and stored for five months in an experimental storehouse with the temperature varyine 0 to 7°C
and relative humidity varying 86 to 89%. The atmosphere in PE film bags was modified to 5-14% oxygen
with 3-5% carbon dioxide depending on the film thickness and the storage period. Packaging of pears with
PE film effectively reduced the weight loss, which resulted in good appearance after 5 months’ storage, while
non-packaged pears showed a slight wilt. Decay occurrence was not significantly different among the treatments,
but core browning occurred a little more in packaged lots than in non-packaged lot. The sensory panel rated
the pears from 0.07mm-thick bag highest in flavor, texture, and juiciness, which might be due to the high
sugar content and low titratable acidity. The firmness of pear flesh decreased with the stogare time and its
change was found to be highly correlated with that of cellulase activity (correlation coefficient = ~0.946). This
result indicated that cellulase might be one of the enzymes responsible for the softening of pear fruit during
storage.
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Fig. 1. Monthly mean temperature and relative
humidity in the experimental storehouse

A: Maximum mean temperature of outside

O: Minimum mean temperature of outside

®: Average temperature in the storehouse

[J: Average relative humidity in the storehouse.
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Fig. 2. Oxygen and carbon dioxide contents in
polyethylene film (PEF) packages containing ‘Shingo’
pears
PEF thickness is; ®: 0.04 mm, [J: 0.06 mm,O: 0.07
mm, A: 0.08 mm.
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Fig. 3. Effect of polyethylene film-packaging on
weight loss of ‘Shingo’ pears during the five months’
storage
PEF thickness is; O: 0.04 mm, (3: 0.06mm, Q: 0.07
mm, A: 0.08 mm, ®: non-packaged lot.
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Fig. 4. Changes of firmness of ‘Shingo’ pears during
the five months’ storage
PEF thickness 1s; O: 0.04 mm, [J: 0.06 mm,Q: 0.07
mm. A: 0.08 mm, @: non-packaged lot.
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Fig. 5. Changes of cellulase activities of ‘Shingo’
pears during the five months’ storage
®: mean of duplicate determinations for non-packaged
pears,
BW: mean from PE film bags of thickness of 0.04, 0.06,
0.07, and 0.08 mm. Vertical lines indicate the stand-
ard deviation of the mean values.
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a) Pear packaged in 0.07 mm PE film, after 1 month
(x 1000)

b) Pear packaged in 0.07 mm PE film, after 3 months
(x1000) a; intercellular space

¢) pear packaged in 0.07 mm PE film, after 5 months
(x400) a; completely disintegrated cell wall.

Fig. 6. Photomicrograph showing the gradual
enlargement of intercellular space of pear tissue
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Fig. 7. Changes of peroxidase activities of ‘Shingo’
pears during the five months’ storage
®: mean of duplicate determinations for non-packaged
pears, M: mean from PE film bags of thickness of 0.04,
0.06, 0.07, and 0.08 mm. Vertical lines indicate the
standard deviation of the mean values.
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Fig. 8. Changes of Brix of PE film-packaged pears
and non-packaged pears during the five months’

storage
PEF thickness is; O: 0.04 mm, (3: 0.06 mm,(: 0.07
mm, A: 0.08 mm, ®: non-packaged lot.



Vol. 18, No. 2 (1986)

E3H%

dx9 AY4se wstE Figs 83 9o ebwio
W g ARE AAY AjHoME 12.1 ‘Brix o
€l A F7| el Aol e} At oz gislo
27 D7) £AF) M= 11.06~11.30 “Brix e]d:
W EAT9] FEE 11.5 ‘Brix 2 4T ulsted ¥t
ok AE HA] 2719 0.058% A AL Fie AY
€ RAX A 27lel vlxRT e oF0.05% 2 7}
A EA Jdebton 0.07mm LT wie 0.045% 2
b Rtk v EARTAA Fret AES 25 FUY
ol AelA W49 A solx F2 FEF U 7|
AP FEEY YFoe FAHHUG

Titratable acidity (%)

I | | J
o 1 2 3 4 5

Months after storage

Fig. 9. Changes of titratable acidity of PE film-
packaged pears and non-packaged pears during the
five months’ storage
PEF thickness is; O: 0.04 mm, (J: 0.06 mm,: 0.07
mm, A: 0.08mm, ®: non-packaged lot.
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Table 2. Effect of polyethylene film (PEF)-packaging
* on decay and core browning of ‘Shingo’ pears examin-
ed after five months’ storage*

Package Decay(%) Core browning(%)
non-packaged 2.9 4.5
0.04 mm PEF 2.9 4.9
0.06 mm PEF 1.5 5.5
0.07 mm PEF 35 6.3
0.08 mm PEF 3.5 6.0

* Number of pears examined was 150-180.

Table 1. Sensory evaluation of ‘Shingo’ pears after five months’ storage in polyethylene film (PEF)

Package acg‘;f;glillity Flavor Texture Juiciness
non-packaged 54* a** 48b 5.9 ab 55a
0.04 mm PEF 54 a 5.3 ab 5.8 ab 6.2 b
0.06 mm PEF 5.9 ab 5.5 ab 6.2 ab 63b
0.07 mm PEF 6.0 ab 6.1a 6.6 a 6.6 b
0.08 mm PEF 6.5 ¢ 5.6 ab 52c¢ 6.6 b

* Each value represents the mean of ratings by 11 judges using a 9-point hedonic scale where 9 was 'like ex-

tremely’ and 1 ‘dislike extremely’.

~ ** Means in a column followed by the same letter are not significantly different (P<0.05) by Duncan’s test.
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