
4

Postharvest Physiology and Quality 
of Coated Fruits and Vegetables
Cassandro Amarante
Centre of Agricultural, Horticultural and Veterinary Sciences, 
Santa Catarina State University, Caixa Postal 281, CEP 88520-000,
Lages, SC, Brazil

Nigel H. Banks
Centre for Postharvest and Refrigeration Research, Institute 
for Food, Nutrition and Human Health, Massey University,
Palmerston North, New Zealand.

I. INTRODUCTION
II. PERMEABILITY OF COATING FILMS AND PERMEANCE OF COATED

COMMODITIES
III. PHYSICO-CHEMICAL CHARACTERISTICS, AND BARRIER PROPERTIES 

TO WATER VAPOR AND GASES, OF EDIBLE COATINGS
A. Lipids and Resins
B. Polysaccharides
C. Proteins
D. Composite and Bilayer Coatings

IV. FACTORS AFFECTING WATER LOSS, GAS EXCHANGE, AND MODIFICATION
OF INTERNAL ATMOSPHERE OF COATED COMMODITIES
A. Coating Formulation
B. Coating Deposit
C. Mode of Application
D. Relative Humidity

161

Horticultural Reviews, Volume 26, Edited by Jules Janick
ISBN 0-471-38789-4 © 2001 John Wiley & Sons, Inc.

This review was part of a research project on “Gas exchange, ripening behaviour and
postharvest quality of coated pears,” with financial assistance from the Brazilian Scien-
tific and Technological Council (CNPq, Brasília, Brazil) and the New Zealand Apple and
Pear Marketing Board.

3532 P-04  10/16/2000 9:17 AM  Page 161



E. Temperature
1. Effects on Barrier Properties of Coating Films
2. Effects on Commodity Physiology

F. Fruit-Coating Interaction
V. POSTHARVEST PHYSIOLOGY AND QUALITY OF COATED COMMODITIES

A. Physiological Basis for the CA/MA Storage of Fruits and Vegetables
1. Respiration
2. Ethylene Biosynthesis and Action

B. Postharvest Physiology of Coated Commodities
1. Coating Effects on Ripening of Fruits and Vegetables
2. Mode of Action of Surface Coatings in Delaying Ripening
3. Optimization of Surface Coatings in Relation to Commodity Internal

Atmosphere Composition
C. Postharvest Quality of Coated Commodities

1. Skin Finish
2. Disorders
3. Diseases
4. Insects
5. Flavor

VI. SUMMARY AND CONCLUSIONS
A. General Review
B. Prospects for Future Research
LITERATURE CITED

I. INTRODUCTION

The magnitude of postharvest losses in fresh fruits and vegetables is esti-
mated to be 25–80%, depending upon the commodity and the techno-
logical level of postharvest operations (Wills et al. 1981). This reflects a
lack of knowledge by postharvest handlers of the biological and envi-
ronmental factors involved in deterioration or the absence of adequate
postharvest technologies required to preserve fresh quality (Kader 1992).
These losses represent a large proportion of total costs of the hort-
business, greatly reducing the profitability of the marketing chain.

In recent years, much attention has been paid to exploring the poten-
tial of surface coatings to maintain quality of harvested fresh produce
and to reduce the volume of disposable non-biodegradable packaging
materials (Rose 1992). The close attachment of the coating to the prod-
uct surface results in a different set of benefits and risks to those encoun-
tered with plastic film wraps. Cosmetic enhancement is directly linked
to the product rather than being a removable part of its packing. The risk
of condensation on the inner surface, and the associated exacerbation of
rots, is eliminated. On the other hand, the absence of opportunity for
exchange of gases between the product surface and applied film can
result in much more dramatic changes in the commodity internal atmos-
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