Prepackaged Products

maintenance of high quality important factor
in marketng fresh fruits and vegetables

L. L. Claypool

Successful prepackaging of fresh
fruits and vegetables involves many fac-
tors which contribute to the success at-
tained.

One factor of greatest importance—the
reliability of the packaged product—
means that high-quality standards must
be maintained, as the purchaser is denied
the privilege of selection by examination
that he has with bulk items.

During the period of growth and de-
velopment in the field, food materials
manufactured by the leaves are stored
within the fruit or vegetable which re-
main alive after removal from the plant
and during all subsequent handling as
fresh produce.

The process by which the stored food
energy materials are drawn upon to
maintain the living tissue is known as
respiration. Except for the mechanics
involved, it is similar to respiration in
animals.

During respiration simple carbohy-
drate materials such as sugars are broken
down, using up oxygen. Water, carbon
dioxide, and energy are released.

Leafy vegetables such as spinach and
broccoli, and other vegetables such as
asparagus, sweet corn and peas, may re-
spire up to ten times as fast as cranber-
ries, European grapes or citrus fruits.
Topped beets, dry onions, potatoes, sweet
potatoes and tomatoes respire at rela-
tively low rates compared to other vege-
tables, whereas apricots, blackberries,
strawberries, ripe pears, plums, and
peaches respire at relatively high rates
compared to other fruits.

Storage life of various fruits and vege-
tables is related to the relative respiration
rates and to the quantity of reserve food
materials available. Those products hav-
ing both a low respiration rate and a
large reserve supply of stored materials
have the longest storage lives, whereas
those with high respiration rates and low
reserves are most perishable.

The eating quality of fruits and vege-
tables is based upon a number of factors,
of which flavor and texture are important.

Flavor is due in large part to dissolved
sugars, to the characteristic flavor sub-
stances and, especially in fruits, to the
balance between sugars and acids. The
substances resulting in high flavor are
among the first to be affected after har-
vest by natural respiration processes.

Flavor is never improved by storage.
It is always best at harvest time.

Melons, peaches, apricots, plums and
cherries are harvested before they are
vine- or tree-ripe because of commercial
methods of handling, which make a com-
promise necessary between quality and
condition in order to get the product to
market in a salable state. For this reason,
they appear to improve in flavor after
harvest. However, they never reach the
quality or flavor of comparable vine- or
tree-ripened fruits. Even pears and apples
which ripen after harvest diminish in
flavor as the length of time in storage is
prolonged.

The rates of flavor and texture changes
are related to a considerable extent to
the rates of respiration.

Texture may change rapidly after har-
vest because of normal life processes con-
tinuing in the tissue. Asparagus becomes
fibrous, corn and peas become tough and
starchy, many fruits may become soft and
certain apple varieties mealy.

At the present time there is nothing
that the packer or handler can do toward
increasing the amount of stored energy
materials in the product. These may vary
with growing conditions including soil
and climate, but are beyond the control
of the shipper and distributor.

The above considerations are of great
importance to the prepackager and have
a direct bearing on handling practices
and shelf life of the commodity.

Refrigeration has become a common
practice in the handling of perishable
products because the life processes are
slowed up by reducing the temperature,
so that the rate of loss of eating quality
and condition may be retarded.

The following table, showing the rela-
tive respiration rates of Wickson plums
over a four-day period after the tempera-
ture of the fruit had come to equilibrium
with room temperature, illustrates the
temperature effect.

These exact relationships do not exist
with all commodities, but with the pos-
sible exception of the 77° temperature,
these figures are quite representative of
all fruits and vegetables.

More often than not the commercial
life of many commodities such as berries,
peaches, melons, beans and leafy vege-
tables, ends not by natural processes, but
by the attack of decay organisms.
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Relative respiration
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32 ... 1

37 i 1.3
42 . ... ... 2.1
50 ........... ..., 4.4
59 ... 5.3
68 ............... 7.7
77 e 18.6

Decay-producing bacteria and fungi
react to temperature in a way similar to
that of their hosts—as the temperature is
lowered the growth of these organisms
is slowed so that actual damage may be
reduced greatly.

For the best condition and quality of
a product, together with least amount of
spoilage, the temperature of the product
should be reduced as soon after harvest
as possible to approximately 32° F and
maintained at this level until the product
is consumed. Exceptions would be those
commodities—such as sweet potatoes, ma-
ture green tomatoes, cucumbers, squash
and peppers—which are subject to chill-
ing injury. It is not commercially feasi-
ble to maintain a 32° F temperature
during shipping and handling but the
closer this is approached the better.

Whenever living tissue is enclosed in
a relatively air-tight—impervious—pack-
age, the content of the atmosphere within
the container changes.

Air normally contains about 79% ni-
trogen, 20.7% oxygen and a trace of
carbon dioxide as the three principle in-
gredients. If, however, a small amount of
air is confined with living tissue, the oxy-
gen is gradually used up in respiration
and replaced by carbon dioxide. If the
oxygen and carbon dioxide concentra-
tions can be controlled and under certain
conditions, such a practice may be used
to prolong the life of a product.

Under prepackaging conditions the at-
mosphere within the package cannot be
controlled, and the concentrations of oxy-
gen may become dangerously low, while
at the same time carbon dioxide may
build up to a very high level.

In an experiment with a relatively im-
pervious film container, ripe peaches re-
duced the oxygen concentration to about
0.5% and increased carbon dioxide to
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about 50% within one day at 75° F. At
32° F neither oxygen nor carhon dioxide
approached the danger point for short
duration holding.

At the high temperature the gases
would not pass through the film at a rate
comparable to their use or production in
respiration. In fact, pressure built up in
the package causes some of the nitrogen
to be forced out.

At the lower temperature because of
a reduced respiration rate equilibrium
was soon reached and the atmosphere
within the package remained fairly con-
stant in its composition at levels not in-
jurious to the tissue. As a film becomes
more pervious to carbon dioxide and
oxygen, it also becomes less retentive of
water .vapor, and dehydration of the
packaged product may become a problem.

A high relative humidity builds up in
film packages. It is highest in the most
retentive films. The spores of many decay
organisms are able to germinate and in-
vade the tissue when the relative hu-
midity approaches saturation. As a result,
decay may be more serious in packages
than would be the case with bulk prod-
ucts. This emphasizes the importance of
holding prepackaged commodities at the
lowest suitable temperature possible dur-
ing the entire marketing period.

L. L. Claypool is Associate Professor of Pom-

ology and Associate Pomologist in the Experi-
ment Station, Davis.
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DONATIONS FOR AGRICULTURAL RESEARCH
Gifts to the University of California for research by the College of Agriculture
accepted in August, 1949

BERKELEY

American Cyanamid Company. ..............ccovniunienn.- 21 lbs. of Vatsol 859% wetting agent
Division of Entomology and Parasitology

Dr. Williang H. BOFOton. . ... .0ttt ettt ittt et et e et et ea $315.87
Department of Veterinary Science

California Fertilizer Association.................0iiuuur i iinaenas $750.00
Division of Truck Crops

California Spray-Chemical Corporation. ......... 1 5-gal, 743-D4
1 pt. emulsifier #5 .
2 1-gal. cans of Alltox liquid spray

1 28-gal. drum of Spec Summer Vaparol with
Methoxychlor

1 28-gal. drum Summer Vaparol with Isotox

4 50-1b. bags 5% Methoxychlor dust

4 50-1b. bags 5% Methoxychlor dust with sticker
1 1-gal. Vapotone XX Spray

Division of Entomology and Parasitology
Cerophyl Laboratories, Inc.. .. ....................... 1 1b. Protamone PA2-040
5 Ibs. grass juice concentrate FB8-019-12
Division of Poultry Husbandry
Davids & Royston Bulb Co.. . ....... ... .. ... . i, 1 oz. Ranuculus seed

1 oz. Anemone seed
Division of Plant Pathology

Julius Hyman & Company. . ... 2, ¥4 Compound 188 Dusc-Batch 9-118-2-D 250 1bs.
3 1-gal. cans 25 % Emulsifiable concentrate compound 118—24 Ibs.
2, 14 9% dust compound 497—225 1bs.
1 10-gal. drum 2, 14 9% dust compound 497—50 lbs.
1 5-gal. can 25 % emulsifiable concentrate compound 497—40 Ibs.

Division of Entomology and Parasitology

Illinois Clay Products Company. ... ..........oiiiniinnnenn 1 50-1b. bag of crude Grundite
Division of Plant Nutrition

Niagara Sprayer and Chemical Division. .......... 3 41-1b. cartons 115/C Standard lead arsenate
Division of Entomology and Parasitology

Tobacco By-Products & Chemical Corp.............. 1 100-1b, drum of Black Leaf Ten Dust Base

Division of Entomology and Parasitology

U. 8. Department of Agriculture, W. N. Ross, Supervising Port Quarantine Officer
Approx. 100 vols. and publications on various phases of Agriculture
College of Agriculture Library

U. S. Industrials Chemicals, Inc.. . .......... . ... i, 5 sx of Exp. Mix B-151
5 sx of Exp. Mix B-152

Division of Entomology and Parasitology
U. S. Public Health Service. ... ........oiiinitntitntnirenrrinneeenennnnrnnns $4,579.00

Division of Plant Nutrition

DAVIS

California Committee on Relation of Electricity to Agriculure. .. ................... $3,375.00
Division of Agricultural Engineering

Messes, Hart, Cole and Goss. . .. oo v it in i n ittt ineiieeet st eeaannannnns $1,428.15
Division of Animal Husbandry

LOS ANGELES

The Dow Chemical Company, Great Western Division............ 5 lbs. Sodium trichloroacetate
Division of Ornamental Horticulture

E. I. Du Pont de Nemours & Company.................... 5 1bs. 609 Sodium TCA weed killer
Division of Ornamental Horticulture

ROy F. Wilcox & CO.. . ..o v ittt et e et eanan 25 Azaleas Coral Bell
200 Azaleas Jean Hearrens
200 Azaleas Verbaneana Rosea
75 St. Paulia Blue Boy
Division of Ornamental Horticulture
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