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Abstract

The effect of nitrous oxide (MD) alone or in combination with reduced oxygenY@vels on the postharvest ripening of
mature green banana fruit was investigated. Banana fruit stored’@t\28re exposed, in a flow-through system, to 20, 40, 60
and 80% NO with 8-20% Q for 2, 3, 5 and 10 days, as well as in continuous treatments, and compared to control samples.
Our results showed that fruit ripening was significantly delayed p® Nis judged by both ethylene synthesis and respiration
associated with changes in the colour, acidity and softening. This respong® wads dose- and time-dependent. The delay of
ripening by NO was not detectable at 20% concentration, but steadily rose at increasing concentrations above 40%. However, its
effects on ripening appeared to be saturated at 89 Rombinations of MO with low O, (8 and 12%) controlled atmospheres
had a synergic effect on the ripening-delay capacity of the former. The capabiligGpfd\slow down fruit ripening is thought
to be due to its anti-ethylene activity, as suggested by the delay in the climacteric associated rise in ACC oxidase activity.
Furthermore, DO treatments did not cause any great change in the quality parameters assessed, except fresh weight loss, which
was dependent on the length of the preclimacteric lag period. Thus, our results showQhtat&tments extend the storage life
of banana fruit without any adverse effect on physico-chemical quality, and therefore, have the potential to control postharvest
ripening of banana fruit during handling, transportation and storage.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction

Bananal{lusa acuminatd..) is a climacteric fruitin
which the postharvest physiology is characterized by
Abbreviations: ACC, 1-aminocyclopropane-1-carboxylic acid;  a preclimacteric phase followed by a burst in ethylene
ACO, ACC oxidase; ACS, ACC synthase; CA, controlled atmo- - production that signals the beginning of the ripening.
sphere; mACC, malonyl-conjugated ACC _ In addition, there is a sharp and intense rise in the res-
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piration activity of the fruit. Other changes that occur

fax: +34 93 2045904. ) s ' g ) )
E-mail addressmvmagr@cid.csic.es (M. Vendrell). during banana fruit ripening include fruit softening, a
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massive conversion of starch to sugars in the pulp, a practice as an anaesthetigduble etal., 1995 andis a
decline in polyphenols, synthesis of aroma compounds permitted additive for foodgenkeblia and Varoquaux,
and de-greening of the peeClendennen and May, 2003.
1997). The beneficial effects of O on horticultural pro-
Banana fruit can be collected at a wide range of duce have already been reported for the climacteric fruit
physiological ages, from half grown to fully grown, tomato and avocadd3puble et al., 1995 as well as
and be of excellent quality after ripening with the ap- onion Benkeblia and Varoquaux, 20p®ther studies
plication of ethylene. However, those fruit that ripentoo reporting the inhibition of postharvest decay of fruit by
early once collected are easily damaged during trans- N2O have also been carried out in the non-climacteric
port and produce endogenous ethylene which can ad-strawberry and mandarin, and in the climacteric fruit
versely affect other commodities. The techniques used apple, persimmon and tomatQddir and Hashinaga,
to delay and manage ripening include: cold storage, 2001). However, more information is required on the
controlled atmosphere (CA) storage, ethylene removal, number of fruit and vegetables that may respond to
and inhibition of ethylene action through chemical N2O. The main objective of this research was to deter-
means. Currently, bananas are precooled toCl8ur- mine the effect of a wide range oz concentrations
ing transportation to slow down fruit metabolism and on the storage life of banana fruit. The effect ofON
therefore delay ripening-onset and senescence. How-on the respiration rate and ethylene production during
ever, this is costly, and fruit rewarm rapidly on the banana fruit ripening, as well as their consequences on
display shelves, thereby reducing shelf lifli€ber fruit quality parameters, have been investigated.
et al., 2002. CA storage can extend the shelf life
of fruit by decreasing metabolism and suppressing
postharvest decay. In preclimacteric bananas, low oxy-
gen concentration (2.5% A slows respiration, peel
de-greening and changes in sugafariellis et al.,
1989, and minimises the susceptibili_ty of bananas to Preclimacteric green banana fruilgsa acuminata
crown rot Marchal, 1998 The effectiveness of low | ¢, pwarf Cavendish) grown in open fields in the Ca-
oxygen QA in delaying fruit ripening increases with nary Islands were shipped at 13 following commer-
decreasing oxygen concentration as long as the 0xy- cjg| routes to the laboratory in the Institut de Biologia
gen partial pressure does no drop below the level that g jecular de Barcelona. Fruit were sorted for absence
engenders anaerobic fermentation, which may affect u¢ \isyal defects and uniformity of weight and size
aromatic quality fgillon et al., 1987; Solomos and i, the developmental stage before being used in these

Kanellis, 1997. - _ experiments. Each banana hand was separated into in-
Anti-ethylene compounds specifically acting onthe - gjyigual fingers, which were then dipped for 3min in

synthesis or action of ethylene have also been reportedfungicide solution (1 g/L Benlaf 3 g/L Dithan® and

as a very promising research tool. Nitrous oxide@) 250ul/L Tweer 80) and allowed to air dry. Matched

is a naturally occurring atmospheric gas principally it were randomly allocated into different lots for

produced by aerobic denitrifying bacteriain soil, which o subsequent treatments and placed &C2@hto

has been demonstrated to inhibit ethylene action and gegjeq glass jars, where they ripened naturally. One to

synthesis in higher plant§(ontiera etal., 1994; Gou- a6 fruit were allocated into each jar, and at least 12

ble et al., 1995; Leshem and Wills, 1998120, like it were used for each treatment. All fruit were held

COg, has an isosteric linear structure that confers sim- ;, 4 flow-through system and treated with continuous

ilar physical properties such as relative stability and \yater-saturated air flow at 1-2 Ehper fruit. Air flows

high solubility to both moleculed_éshem and Wills, were adjusted to maintain GQevels below 0.2%.

1998; Benkeblia and Varoquaux, 2Q08his biophys-

ical similarity of NoO to CQ, might be pertinenttothe 2 2. N,O treatment of banana fruit

control of ethylene in the controlled atmosphere stor-

age of postharvest climacteric fruitdshem and Wills, N20, N2 and @ cylinders were obtained from Car-

1998. In addition, NO is not toxic, is used in medical  buros Meélicos S.A. Several pO treatments were

2. Material and methods

2.1. Plant material
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