Food Procossers Have Odor, Heoat, and Isclation Preblems

ATMOSPHERIC ODORS

T

“*” Their Effect on Flavors of Stored Foods

AMOS TURK, PHILIP J. MESSER, and ARTHUR BLASKIEWICZ
Connor Engineering Corp., Danbury, Conn.

Stored food is subject to many types of flavor adulteration by absorption of odorous
vapors during cold storage. Such adulteration can be studied by considering the rela-
tion between the concentration or odorous intensity of vapors in the storage space and
the organoleptically demonstrable changes in flavor of the stored food. Ventilation or
methods of air purification can be effective in preventing such flavor adulteration by
reducing the average storage vapor concentrations. Food being tested was stored
with a variety of odor-contamination sources, in rooms with and without air purification
by activated carbon. Flavor differences, evaluated by taste panel comparisons, were
statistically very significant. No significant differences were detected between food
stored with carbon and an odor source and equivalent food stored alone. The average
vapor concentrations were estimated by analysis of carbon sorbates. The results show
that significant flavor adulterations of stored food may be caused by storage odors, and

that such adulteration is preventable by suitable air purification.

I IOWEVER DELICATE and appealing
the flavor of a food may be, it is

heir to myriads of contaminating effects
during cold storage. These potential
flavor contaminants include odors from
the storage structure itself and its insula-
tion, the organic material which has in-
evitably been absorbed in the storage
structure, and vapors and gases from the
stored food itself, especially when parts
of the food have begun to decay. In
mixed food storage the danger of cross-
contamination of flavor is always pres-
ent, especially from spiced meats,
cheeses, and pickles, as well as from
small overlooked quantities of decaying
meat or rancid fat. The rate of flavor
contamination of stored food is a posi-
tive function of the concentration of
odorous vapors in the atmosphere, Fora
given set of storage conditions, this vapor
concentration may be controlled by
supplying the necessary rate of contam-
inant-free dilution air, according to the
equation (4)
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C, = concentration of contaminants
by weight, pounds per 10¢
cubic feet

G = rate of generation of contam-
inating vapor, pounds per
hour

Q4 = total quantity of pure dilution

air, cubic feet per minute

Although ventilation with outdoor air,
if sufficiently pure, is a conceivable
method of supplying such dilution, it is
manifestly prohibitive in cost for storage
spaces refrigerated at low temperature
because of the great increase it would im-
pose on the refrigeration load. A com-
mercially practical alternative is the
purification of the storage air by recircu-
lating it through activated carbon, thus
adsorbing its vaporous impurities with-
out affecting its psychrometric properties.

Even when such air purification is
used, a portion of the required dilution
air, Qy, is inevitably obtained by infiltra-
tion through walls, during door openings,
etc., and
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Substituting for @, in Equation 1,
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Q. = quantity of air purified by car-
bon adsorption, cubic feet per
minute

Q; = quantity of pure air provided by
infiltration, cubic feet per
minute

¢ = efficiency of carbon adsorption
(dimensionless)

Previous studies on this subject include
work by Van Doren and Bullock (8),
who showed that air purification by acti-
vated carbon protects apples from “stor-
age” flavors, by Woodroof, Thompson,
and Cecil (9), who showed that air
purification prevented absorption of
foreign flavors by peanuts, and by
Smock and coworkers (2, 6), who demon-
strated the effectiveness of such purifica-
tion in controlling food storage odors.

Food storage experiments described
in this report show that air purification
by activated carbon can effectively re-
duce atmospheric contamination levels
by increments which cause demon-
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Experiment 6. Effect of Paint Odors on
Beef Flavor. The stored meat consisted of
U. S. Choice steer as in the previous experi-
ments, The source of odor contamination
for each room consisted of 6 square feet of
freshly painted cardboard surface. An oil
paint was used.

Taste tests were carried out after 1 day of
storage.

Experiment 7. Effect of Odors from
Onions on Butter Flavor. The stored but-
ter consisted of four 4-ounce blocks of salt
butter placed in each room. The source
of odor contamination for each room con-
sisted of two 9 X 13 X 2 inch trays of
sliced onions.

Taste tests were carried out after 1 day of
storage.

Experiment 8. Effect of Odors of
Cantaloupe on Butter Flavor. The stored
butter consisted of 4 ounce blocks as in
the previous experiment. The source of
odor contamination for each room consisted
of three fresh ripe cantaloupes sliced into
eighths and placed on glass trays.

Taste tests were carried out after 1 day
of storage.

Experiment 9. Experiment 3 was re-
peated with one variation—no odor source
was placed in the control room.

Experiment 10. Experiment 8 was re-
peated with one variation—no odor source
was placed in the control room.

Experiment 11. Storage Odors. Odors
in the control room caused by the con-
taminants used in Experiments 1 to 8 were
all moderately intense and objectionable to
most observers. The corresponding odor
levels in the carbon room were near or
below threshold values. A panel test of
storage room odors, using the contaminants
of Experiment 1, showed an unequivocal
recognition of the odor in the control room.

Procedure

Screen air purification and blower units
Blindfold subject
Enter carbon room

Leave

Remove blindfold

Enter control or carbon
room

Enter carbon or control
room

Judge which room subject smelled when
blindfolded

Order random
and unknown
to observer

Results

Correct judgments, 20

Incorrect judgments, 0

Per cent correct, 100

Confidence limit for significance, 0.002%

Discussion
The taste scores and their statistical

. analysis presented in Table II show

highly significant differences in meat and
butter flavor due to removal of atmos-
pheric odors. The sources of odor con-
tamination selected were intended to
duplicate contaminants likely to be
present in commercial food storage,
where different varieties of food may be
stored together, unnoticed food scraps
may decompose in inaccessible parts of
the room, and, in rare instances, a new or
used storage box may be painted or oiled.
Odors from such sources will contaminate
food flavor to a degree that depends on
the prevailing odor intensity in the stor-
age space and the duration of food stor-
age in the odorous atmosphere. Food
flavor contamination by atmospheric
odors is not practically significant when
the odor concentration is below
threshold. Thus the positive removal of
odor in a food storage space is, for all
practical purposes, equivalent to the
effective elimination of flavor adultera-
tion by air-borne organic vapors. This
was shown by the results of experiments
9 and 10, in which the panel members
failed to distinguish between food stored
under air purification in a contaminated
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Influence of Processing on Protein Values
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COTTONSEED MEAL has been used as
a protein concentrate for farm
animals for many years with varying
degrees of success. The amount that
can be fed td young calves, poultry, and
swine is limited because of the gossypol
occurring in the resin glands (7) of cot-
tonseed, which is not completely con-
verted to the nontoxic bound gossypol
(2, 3, 8, 70) during processing. The ef-
fect of processing conditions on the chem-
ical properties of cottonseed meal was
studied and reported by Haddon, Thur-
ber, and associates (5).

In 1950 the Protein and Carbohydrate
Division of the Southern Regional Re-
search Laboratories, under the direction
of Aaron M. Altschul, began a compre-
hensive study with several state experi-
ment stations to investigate the nutritive
value of cottonseed meals, prepared by
special processes which would ensure a
minimum content of free gossypol and
thus render them nontoxic to chickens
and swine when fed in liberal quantities.
The department of agricultural chemis-
try of the University of Arkansasundertook
the study of the influence of processing
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room and equivalent food stored alone
in a clean room.

Taste preferences were overwhelm-
ingly in favor of the uncontaminated
foods. Descriptions of the contaminated
samples included “flat,” ‘“‘off-taste,”
“less flavor,” “lack of flavor,” “meaty,”
““different,” “gamey,” ‘“sharp,” “‘odd,”
““did not like it"’—expressions which also,
incidentally, reflect the poverty of lan-
guage for describing chemical senses.
Only in experiments 3 and 7 were some
members sufficiently acute to describe
the butter as “oniony’’ and the meat as
“sour.”
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on the protein values of cottonseed meals.
For this work three types of cottonseed
meals were prepared by the Southern
Regional Research Laboratories:
Solvent-Extracted Cottonseed Meal.
Flaked cottonseed meals were extracted
with hexane to remove the lipides and then
with butanone (methyl ethyl ketone) con-
taining 3% water to remove the major
portion of the gossypol. The extracted
meats were heated only sufficiently to re-
move the residual solvent. The meal con-
tained 55.1% protein and 0.015% free

gossypol.

Screw-Press Meal. Meal 1 was cooked



