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flavor

T‘he coneept of flavor is many things to
many people. In order that the reader might
have little chance for misunderstanding, flavor
will be defined as that complex of sensations }
resulting from the stimulation of the senses
of taste, odor, feel, and sometimes vision and
audition,

From this definition it is easy to see that all
of the aspects of food technology are tied to
this complex of sensations known as flavor.
Also from the definition it may be seen that
every aspect of a food contributes in some
measure to its partieular flaver. This latter
concept would mean that a white or blue pea
might have a flavor similar to & green pea but
certainly not exactly the same as a green pea.
Again, celery would not be exactly celery with-

out an audible crunch. To what degree the

, senses of sight and hearing might affect the
consumer is beyond the secope of this article.
We could eall these problems psychologieal and
coneentrate on satisfying the senses of taste,
odor, and feel. In fact, it might be stated that
the main problem of the food technologist is
that of providing the ultimate eonsumer with a
product which will have a typical taste, typical
odor, and typical texture regardless of how it
was produced, processed, packed, or stored.

natural flavor propagation

The propagation of natural food favors de-
pends almost entirely on the effects of enzymes.
Very few seeds have, of themselves, a flavor
equivalent to the edible portion of the mature
plant. These flavors develop naturally with the



plant and reach their climax at
maturity.

Few foods stop flavor production
at maturity. In the case of fruits
and vegetables, respiration takes
place after picking and during stor-
age. During this period desirable
flavors may be produced providing
storage eonditions are optimum. In
the case of meat produets, enzy-
mafic action also takes place after
the death of the animal, causing
favor changes which are considered
desirable.

Unfortunately, enzymatic action
does not cease with the attainment
of the most desirable flavor char-
acteristics. Fruits beecome overripe
and ‘‘spoiled’”” while meat becomes
old and rancid. Inhibiting enzyme
action by proecessing steps leads to
many flavor changes. Therefore, it
is important that any processing
which takes place is sufficient to
inactivate the undesirable enzyme
action and yet cause little change
in the flavor.

Broadly speaking, almost every-
thing has some influence on natural
flavor. In vegetables, for instance,
the variety, climate, growing sea-
son, fertilizers used, and even the
crop grown the previous year will
have bearing. In raising cattle for
meat purposes, there are an equal
number of factors which will con-
tribute to the flavor of the carcass.

flavor from processing

Processing does many things to
flavor. As in all treatments of food,
the processing may be beneficial or
detrimental, depending upon the

process used and the product proc-

essed. Boiling of vegetables, for
example, results in a large loss of
volatile flavor, whereas a pot-roast
must be sub,]ect to much the same
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treatment in order to acquire favor.

Other processing steps also are
used to develop flavor. Roasting, at
comparatively high temperature, is
necessary to develop the flavor of
coffee, choeolate, or peanuts. All of
these food,s owe their typieal flavor
to a eontrolled pyrolysis. In baking
of breads, cakes, and cookies, a mild
browning takes place at the surface,
causing a crust. The relative color
and thickness of this erust, which in
bread contributes most of the fa-
vor, are dependent upon the temper-
ature of the oven and the pH of
the batier.

Examples of processes which re-
sult in ldss of flavor are blanching,
condensing, and dehydration. Re-
gardless of how these steps are ear-
ried out, a type of steam distilla-
tion takes place which results in a
loss of wvolatile flavor compounds.
As these eompounds are not readily
replaced, processing steps involving
heat treatment should be limited.
This is especially true for vegetable
products which have a large amount
of such highly volatile compounds.

flavors from storage

All foods, when held in storage,
are subject to myriad chemical re-
actions which will affect their fla-
vor. The chemical changes are not
always undesirable. The tang of an
aged cheese, the fullness of an aged
steak, and the mellowness of some
beverages are examples of desirable
flavors which are formed on stor-
age. Conversely, products of the
browning reaction, uncontrolled hy-
drolysis, and oxidation normally re-
sult in unpleasant flavors.

Physical factors play a most im-
portant role in the development of
storage flavors. Temperature, light,
and vibration are among the more
important, Potatoes, for instance,
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breakdown, if held helow 40° ¥. In
storage of citrus fruits, tempera-
tures below 50°F. do not allow the
production of desirable flavor, yet
do not inhibit the production of
undesirable flavor compounds. The
effect of light is best illustrated
by the adverse effect light storage
has on fatty foods, particularly in
the presence of oxygen. Vibration
canses bruising of a storage item
by rupturing the cell structure, al-
lowing enzyme aetion to take place
uncontrolled.

Another factor which is manifest
in storage is the location of the com-
modity. Odors may be picked up
from the ambient atmosphere, as is
known by any housewife who may
have stored melons or onions in the
household refrigerator.

flavor eﬂhancemcnt

The natural flavor of a food
prior to processing is due to dis-
tinet chemical compounds present
in the food, some of which are vol-
atile and some mnon-volatile. Dur-
ing processing, in which heat or
vacuum treatments are used, a large
portion of “the volatile material ‘is
lost. In addition, the processing step
may cause some of the chemical com-
pounds in the food to interact, yield-
ing a noticeable processed flavor.
The resultant food is thus changed
from the natural produect.

However, most foods contain a
large amount of chemical com-
pounds, called ‘‘flavor precursors,”’
which survive the processing step.
In a natural environment these pre-
cursors would ordinarily be con-

verted to flavor compounds by en- .

zymatie action during the period of
ripening or overripening. In the
processed foods the enzymes have
been inactivated so that the flavor
precursors, aithough present in the
food, are never utilized. Thus, nat-
ural flavors should be capable of be-
ing generated if the proper enzymes
are added to the food prior to eon-
sumption.

This already has been found to be
the case. Recently, the Quartermas-
ter Research and Development Com-
mand has sponsored research which
has led to successful flavor enhanee-
ment in processed foods by use of
enzyme systems. Foods thus pre-
pared have a flavor which has dis-
tinetly more natural quality than
untreated eontrol samples. Cabbage,
horseradish, onions, tomatoes, wat-
ercress, carrots, and even skim milk
have been used suceessfully as sub-
strates for the regeneration of nat-
ural flavor. In almost every exam-
ple eited, the typical flavor of the
fresh product has been produced
from the dehydrated form of the
food. The advantages of ufilizing
this system in feeding dehydrated
rations are tremendous, both from
an aeceptance and a logistical view-
point.

The source of the enzyme sys-
tems s worthy of particular men-
tion. Inm all cases, the enzyme sys-
tems can be isolated from the raw
produet upon which they are to aect.
An example of how a eomplimentary
process might be worked into pres-
ent processing can be given for cab-
bage. In the dehydration of eab-
bage, the outer leaves and the core,
which make np the waste material
of the proeess, amount to about 25
percent of the raw material. En-
zyme systems isolated from this
waste have been sucecessful as flavor
enhancers of the dried form.

A rather novel diseovery in this
field has been that members of the
same botanical family are capable
of eontributing enzyme systems
which will react with another mem-
ber of the same family to give the
natural flavor. The enzyme system,
myrosinase, available in eompara-
tively large quantities from white
mustard, willt enhance the flavor
of dried cabbage so that it tasies
more nearly like the fresh produet.
The myrosinase reaets with the fla-
vor precursor, sinigrin, to give
three produects: a salt, potassium




bisulfate; the sugar, gluecose; and
the compound aetually responsible
for the flavor, allyl isothiocyanate.
This latter eompound is one of the
major chemicals responsible for the
sharp, biting flavor in cabbage.

flavor future

In general, the complex of sensa-
tions ealled flavor has both objective
and subjective aspeets. Objectively,
it is known that: (1) every compo-
nent of a food contributes in some
measure to its flavor and cannot be
removed or altered without change
in over-all produet flavor; (2) any
processing operation will have an
effect on flavor (although this is not
always deleterious); and (3) stor-
age of foods brings about many
chemical changes from without and
within, most of which are undesir-
able. Subjeetively, it is kmown that
the natural flavor of a food is a re-
sult of preference at any given stage

of maturity (e.g., some persons have
a distinet preference for tree-rip-
ened oranges, while others prefer
those picked green and ripened in
storage. In either case the flavor is
different).

Recent research success has been
achieved in employment of enzyme
systems to regenerate volatile fla-
vors. Sinee this method of flaver
enhancement depends to a large ex-
tent on the amount of non-volatile
flaver precursors present in the
food, methods of proecessing should
be used which preserve preeursor
content. For this reason proeessing
methods are being re-evaluated at
the Institute and elsewhere in order
to determine optimum conditions
both for flavor content and preeur-
sor content.
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