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STUDIES ON THE EFFECT OF SUBATMOSPHERIC PRESSURE
TREATMENTFORSTORAGE(HVHHHTSA&E)VEGETAEIE

1. Effect of Ripening Retardation of Bananas, Tomatoes, and Pears

Hirofumi TERAI and Susumu MIZUNO

Abstract

Effect of subatmospheric pressure storage on ripening of banana, tomato, and pear fruits were examined.

Banana fruits were stored in various modified gases, that is air (760 mmHg), 4095 O, -+ 60% N2 (380 mmHg),
100% Oz (150mmHg), and 2095 O + 8095 He (760 mmHg) at 25°C. Each diffusion coefficient of these gases
to ethylene is 0.145, 0.293, 0.766, and 0.282 respectively, and the partial pressure of oxygen is all 0.2 atm.

The ripening of banana fruits treated with above conditions were delayed by one or two days in proportion to

the increase in the diffusion coefficient.

The fruits were also stored at various atmospheres of 109 Oz 760 mmHg, 380 mmHg air, 49 Og 760 mmHg,

and 150 mmHg air at 25°C, and partial pressures of oxygen of the atmosphere are 0.1 atm. for former two

treatments and 0.04 atm. for latter two treatments respectively. Consequently it appears that reduced partial

pressure of oxygen is effective to retard the ripening. However, lower pressure of atmosphere in same partial

pressure of oxygen is not so effective to delay ripening.

When tomato fruits and pear fruits were stored in same atmospheric conditions as banana fruits (109 O3 760
mmHg, 380 mmHg air, 495 O, 760 mmHg, and 150 mmHg air) at 20 °C and 10 °C, ripening of tomato fruits

were markedly delayed at 495 Oq and 150 mmHg air at both temperatures, but ripening of pear fruits were not so

delayed as that of tomato fruits.

These results suggest that the effect of subatmospheric pressure storage to delay fruit ripening is due to a

reduction of partial pressure of oxygen rather than a function of diffusion of ethylene from the fruits and that the

best condition of subatmospheric pressure storage for fruits is different.
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Fig. 1. Schematic diagram of apparatus for storage of fruits at subatmospheric pressures and sampling
method of the gas from the container for measurement of carbon dioxide and ethylene evolved from

the fruits.

a: air or mixed gas, b: buffer tube, c:
f: wire net, g: manometer, h: flow meter,
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capillary tube, d: humidifier, e: container,

i: soap solution, j: capillary tube, k: aspirator.
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Fig. 2. Effect of subatmospheric pressure gases with 0.2 atm. partial pressure of oxygen on respiration,
ethylene production and development of color score of banana fruits during storage at 25°C.
(0[] control (760 mmHg air), @—@ 40% O3 + 60% N (380 mmHg), A—A 1002 O,
(150 mmHg) color score of banana fruit: 1. green, 2. light green, 3. light yellow, 4. yellow,
5. brown spot.
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Fig. 3. Effect of helium gas on respiration, ethylene production and development of color score of banana
fruits during storage at 25°C.,
(13— control (760 mmHg air), — helium gas contained 20% oxygen (760 mmHg)

color score of banana fruit :
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same as figure 2.
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Fig. 4. Effect of subatmospheric pressure storage on
respiration, ethylene production and develop-
ment of color score of banana fruits at 25°C.
[— control (760 mmHg air),

O—0O 10% oxygen (760 mmHg),

©®—@ 380 mmHg air,

A—/\ 49 oxygen (760 mmHg),

A—A 150 mmHg air

color score of banana fruit: same as figure 2.
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Fig. 5. Effect of subatmospheric pressure storage on respiration, ethylene production and development of
color score of tomato fruits at 20°C.
[ J—{3 control (760 mmHg air), O—QO 10% oxygen (760 mmHg). @—@ 380 mmHg air,
A—N 4% oxygen (760 mmHg), A—A 150 mmHg air,
"""""" storage in the flow of air at 20°C.
color score of tomato fruit: 1. mature green, 2. breaker, 3. light pink, 4. dark pink,
5. table ripe, 6. canning ripe.
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Fig. 6. Effect of subatmospheric pressure storage on respiration, ethylene production and development of

color score of tomato fruits at 10°C.
[(J—[J control (760 mmHg air),
A—N\ 4% oxygen (760 mmHg),

O—Q 10% oxygen (760 mmHg),
A—A 150 mmHg air,

- storage in the flow of air at 20°C,

color score of tomato fruit:

Bh/-b00HBCRD Nz, LML, BREEOEST
O TEBE MR D HIEE niz, 10°C RIZDOWTiX
ZHEEE OBEEIXIZIE 20°C EEKOEEZRT O
THholzht, 20°C IC~EBNIZ, UL, TS VI
10°C TTHNRY DZF VvV Y HERL D S BEEIE
T932500, FFOBEEKERL S HRERIR
TNl THROB P FCHNTIK4% O2Fizik 150
mmHg 725 20°C TH MRV BRIIHIEIRETH D DIC
AU, FEF VTR 10°C THZOBMENTETCIREHO
ISR AT TH ofce Uicht» THiEESF ¥ OB
DI & VERF X VIENBESESLETH
DLDEBAONI,

same as figure 5.

@®—@ 380 mmHg air,
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Fig. 7. Effect of subatmospheric pressure storage on respiration, ethylene production and development of

color score of pear fruits at 20°C.

[J—[1 control (760 mmHg air),
A—/\ 49 oxygen (760 mmHg),
storage in the flow of air at 20°C.

O—0O 10% oxygen (760 mmHg),
A—A 150 mmHg air,

@®—@ 380 mmHg air,

4. yellow.

color score of pear fruit: 1. green, 2. light green, 3. light yellow,
4
.
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Fig. 8. Effect of subatmospheric pressure storage on respiration, ethylene production and development of

color score of pear fruits at 10°C.
[0—{1 control (760 mmHg air),
A—/\ 4% oxygen (760 mmHg),

O—0O 10% oxygen (760 mmHg),
A—A 150 mmHg air,

storage in the flow of air at 20°C.

@®—@ 330 mmHg air,

color score of pear fruit: same as figure 7.
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