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Packaging-Storage of Pears by using Free Carbon
Dioxide Absorbents

Michio FURUTA®, Satoshi ASANO®, Seiichi IMAI"*

Using ‘Le Lectier 'pears following after-ripening, examination was made of any preventive
condition for internal browing occurring during storage and any simple method of storage.

Internal browing was more liable to occur for more advanced after-ripening and for higher
storage temperature.

CA storage, however, caused no internal browning at all at a gas composition of O, 3%
and CO, 0%. Then, in order to make simple formation of such a gas environment, fruits
were film pack-stored with commercial CO, absorbent material (2 £ CO, absorptiona piece
of absorbents), and proper packaging condition proved to be 60 um- thick low- density
polyethlene film packaging with a film area of ca.1000 cm?/kg fruit. Storage at 0°C for 45
days under this condition caused an equilibrated intra-packaging gas composition of O, 2.
5~3% and CO, 09%. Internal browning rate was 7 %, representing practically surfficient
quality fruits.

On the other hand, gas analysis of fruits revealed that internal browning of fruits
developed upon massive accumulation of CO, in the pulp or the core tissue.

Keywords : Pear, After-ripening, Carbon dioxide absorbents, Film packaging, Browning,
CA storage
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Table 1 Gas permeability of plastic films used

Film Thickness Moisture permeability Oxygen permeability
(g m) (g/m? » 24hr) (m ¢ /m?+ 24hr + atm)

LDPE* 30 22 8,300

LDPE* 60 11 4,150

PE - NY** 60 10 89

* Low density polyethylene

% % Low density polyethylen, Nylone Co « extrution laminate.
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Fig. 1 Changes in pesl color, firmness and respiration rate during
after-ripening at 15°C of ‘Le Lectier'pears.

A : Half-ripened B : Full ripened

—105—



HAREFRE Vol. 3 No. 2 (1994)

Table 2 Influence of degree of after-ripening and storage temperature
on interal browning ratio of ‘Le Lectier' pears.

Ratio of internal browning (%)

Degree of storage
after-ripening® temperature after storage periods of :
(§9)) 11 days 20 days
Half 10 0 10
Three quaters 10 0 20
Full 10 20 60
” 5 0 40
” 0 0 20

a) Decisioned by peel color

Table 3 Effects of CA condition on storage of after-ripened ‘Le Lectier pears.

CA condition Fruits quality after 37 days at 0°C
Ratio of internal Respiration rate  Firmness® Titratable Flavor
0, (%) : CO; (%) browning acids®
(%) (CO;mg kg * hr) (kg) (%)
21: 0® 63 2.7 0.40 0.10 Weak
3:0 0 2.2 0.54 0.13 Good
3:5 100 2.0 0.12 0.09 Bad
3:10 100 2.1 0.09 0.08 Bad
Before storage® 0 - 0.81 0.17 —

a) Air

b) Universal fruit pressure tester with a cylinderical plunger Smm in diameter.

¢) Caluculated as malic acid.

d) Fruits were after-ripend for 32 days at 15%C.
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Table 4 Effects of packaging films and Carbondioxide absorbents on keeping qualities
in storage of after-ripened ‘Le Lectier’ pears.

Fruits quality

Packaging® Carbondioxide®  Storage period, 28 days at 0°C Storage period, 45 days at 0°C

No. film absorbents - - - -

(1 m) Ratio of Fermness Titratable Ratioc of = Fermness Titratable

internal acids internal acids
browning (%) (kg) (%) browning (%) (kg) (%)
1 Control® no use 7 0.71 0.19 54 0.51 0.14
2 LDPE30 no use 14 0.76 0.16 100 042 0.11
3 LDPE30 one/ kg 4 0.84 0.19 11 0.70 0.15
4 LDPE60 one/ kg 4 0.93 0.20 7 0.74 0.17

a) 9.5kg of fruits were packaged in films (60 X 80) cm.
b) Ageless C-2000® (MITSUBISHI GAS CHEMICAL Co. Ltd).

¢) Corrugeted box.
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Fig. 2 Changes in oxygen, carbon dioxide and ethylene concentration in fim
packages during storage at 0°C of ‘Le Lectier' pears.

Package : 9.5kg fruits in bag (60 X 80) cm.

O : LDPE30

A : LDPE30, CO, absorbents in bag.
[ : LDPE60, CO, absorbents in bag.
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Table 5 Effects of packaging fiims and Carbondioxide absorbents on keeping qualities
in storage of after-ripened °‘La Furance’ pears.

Fruits quality, storaged for 40 days at 0°C

Packaging® Carbondioxide®
film absorbents Ratio of internal Firmness Titratable
(zm) browning (%) (kg) acids (%)
Control® no use 63 0.52 0.15
LDPEGO one/kg 44 0.71 0.19
PE « NY60 one/kg 31 0.73 0.19

a) 45kg of fruits were packaged in films (45 % 50) cm.

b), ¢) See Table 4.

Before storage, fruits were kept at 15°C for 15 days and that firmness was 1.0kg and

titratable acid was 0.24 %.
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Table 6 Keeping quality of after-ripend ‘Le Lectier’
pears when storage temperature transferr-
ed at 0°C to 10°C.

Ratio of internal browning (%)

Storage period®
at 0°C Storage period at 10°CY

(days)

FrRRENHEZ, THRECHAONS 7 days 14 days
MEMEMB 1D, BERKGTEERFBLE 28 5 30
45 25 85

‘WrsFz' oHEROSEELEREL
y o
Table 6%, ZBMLERRBUNAI & Hkic 7 «

a) Same sample Table 4. No.4
b) Each of fruits was re-packaged in perforated
LDPE (30 2 m) films.
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Table 7 Intra-fruits gas composition, fruits component, polyphenoloxidase
and peroxidase activities of ‘Le Lactier' pears.

Intra-fruits gas Fruits component Polyphenol Peroxidase
. composition Ascorbic Polyphenol® Oxidase activity activity
Fruits CO:; 0, CH, acid P (0.D.Units,/ (0.D.Units/
(%) (%) (ppm) (mg%) (mg%) F- W.g/min)  FWg5min)
Harvested 27 198 82 6.9 118 23 106
After-ripened 86 141 336 4.1 125 6.8 16.7
(15°C, 30days)
Post storaged” (after-ripend, 0°C, 36days)
1. Control 148 134 454 31 138 70 236
2. LDPE30 398 86 738 25 115 6.2 279
3. LDPE30 + CO, absorbents 8.1 174 1,366 34 128 6.8 20.3
4, LDPE6O + CO, absorbents 6.8 139 1,882 3.7 128 6.9 20.6

a) Caluculated as catechol.
b) See Table 4.
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