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Abstract. Many factors are to be considered when the
citrus packinghouse changes its method or type of wax
process. These include the type of wax to be used and the
market to which the fruit is to be shipped. Not all in-
gredients acceptable in the US are acceptable to all foreign
market countries.

Uniformity of coverage as well as the quantity of wax on
the fruit can be a factor on how well the fruit holds up on
the way to market. Over waxed fruit may develop off flavors,
under waxed fruit will shrink (los weight) excessively. The
applicator used is the single most important facter in uni-
formly applying the wax coating.

When fungicides are incorporated into the wax, allow-
ances must be made for the rate at which the wax is applied
and the fungicide concentration adjusted accordingly.

The comparative costs of ingredients will affect the
formulators decisions on which products to offer and this
will affect the cost to the packinghouse. Cost and a sure
supply of ingredients will also be a factor to the packing-
house. New wax ingredients, new methods of application
and adjustments in traditional ideas about citrus waxing may
be necessary.

The appearance of citrus at the marketplace is often the
only quality that affects the price paid and the potential for
reorders. For this reason the packinghouse manager is
usually very concerned with the coating that he uses on his
fruit.

Since there are many different suppliers offering coatings,
and each supplier often offering several different coating
products, the question of which product is best is of con-
cern to the packinghouse manager. Since there is no single
answer to this question, we will consider several factors that
affect that decision.

The desired end result of citrus waxing is to give the
fruit a good shine that will last through the marketing
process as well as to reduce weight loss by the fruit to the
maximum extent possible without harming the fruit.

It has sometimes been said that citrus waxing is more art
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than science. This idea, which is in part true, has been
furthered by the complexity of the waxing process and the
failure of many scientists and laymen alike to differentiate
between the various types of waxes. The differences between
wax types and applicator types as well as their affect on the
quality of the final product will be considered here.

The coatings used for citrus are usually called ‘waxes’ al-
though modern products commonly available contain little
if any wax of any kind (8, 37). The reason for this is that
the earliest citrus coatings in commercial use were composed
of waxes (1, 4, 5, 6) and this term has been since applied to
all postharvest citrus coatings regardless of their composi-
tion.

In the history of citrus waxing, advances in the method
of application are related to advances in formulation. As
new methods of application are developed, new formula-
tions are developed to take advantage of them. On the other
hand as new ‘wax’ products are developed advances in ap-
plication technology take place.

Types of Waxes
Solvent Wax

The most commonly used wax in Florida is the so called
solvent wax (15). It is called such because it is based upon
one or more resins dissolved in a petroleum solvent. The
solvent will be different for each different formulation but
they will have some characteristics in common. A typical
solvent blend will be composed of 70-80% aliphatic hy-
drocarbons, up to 25% aromatic hydrocarbons and may
include solvents such as acetone, ethyl acetate, etc. The
blend will boil or distill between 200°F and 300°F for the
most part and the lower boiling fractions will have a slightly
higher proportion of the aliphatic hydrocarbons than the
higher boiling portions.

In this solvent will be dissolved either a synthetic resin
(coumarone-indene) or the calcium salt of a natural wood
rosin that has been previously hydrolyzed with dimer acids.
The latter resin in used almost exclusively for fruit destined
for the Japanese market (22). Both types of resin formula-
tion will also contain one or more plasticizing and /or level-
ing agents to assist in forming a shiny, flexible film on the
surface of the fruit.

An important requirement of solvent waxes is that the
fruit must be completely dry before waxing, whereas water
waxes do not. Water waxes do require drying after appli-
cation (16, 20, 24, 25, 26, 37). These two operations seem to
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