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FLAVORING BARIUM SULFATE*

By ROSCOE E. MILLER, M.D.}
INDIANAPOLIS, INDIANA

MOST patients no longer expect barium
sulfate suspensions to taste chalky or
unpleasant. Many radiologists and hospital
pharamacists can easily improve this as-
pect of gastrointestinal examinations.

Oral suspensions should be sufficiently
palatable so that they will be taken readily
by the patient. Disagreeable suspensions
often tempt the patient to hesitate and not
take the suspension as requested. This pro-
longs the examination and increases the
radiation exposure to both doctor and pa-
tient. If the suspension is too obnoxious it
may cause nausea, retching, or vomiting
and complete refusal by the patient. Spoiled
suspensions are particularly prone to do
this. Often children cannot be induced to
take a second swallow of a repulsive sus-
pension and it is not quite reasonable to
insult sick children’s taste buds.

The first and most important principle is
to eliminate the chalk or mud-like texture
that makes the suspension unpalatable.
This is easily accomplished by the addition
of a good suspending agent such as sodium
carboxymethylcellulose or some of the
many vegetable “gums” such as pectin,
acacia and tragacanth. Because of the great
variety and types of these agents available,
almost any viscosity level can be obtained;
but too thick or excessively paste-like tex-
tures, similar to thick cream or butter, will
severely limit the amount of suspension
that the patient will willingly swallow. Al-
most all of the present day barium contrast
products have such suspending aids already
in them whether listed on the container
labels or not. Therefore, one must be ex-
tremely cautious in adding another sus-
pending aid to these preparations since
their viscosity can increase quite rapidly
with extremely small additions.

The second principle to follow is to
tailor the suspension flavor for the in-

tended consumer. Is it to be taken by
adults, children or both? Children usually
like a decidedly sweet flavor, but the aver-
age adult does not. One of the most popular
flavors for children is sweet cherry. Rasp-
berry and sweet orange are also well liked.
Wright® flavor tested over 6oo adults.
Their choices, purely for taste alone in de-
scending order, were the syrups of cocoa,
raspberry, orange, cherry, sasparilla, citric
acid and aromatic syrup of eriodictyon.

The all-around efficient flavoring agents
for disguising bitter, salty and other un-
pleasant tastes, such as occurs with some
preservative agents, were the syrups of
cocoa, raspberry and aromatic syrup of
eriodictyon.

A basic barium suspension with a mild
sweet cherry or raspberry flavor can be
made for general use and other flavors
added as they are chosen by the child or
adult patient. A 10 to 1 or higher mixture
of cherry with wild cherry is usually better
liked than either alone. Some “Kool-aid” or
other instant drink flavor can then be added
just before the patient drinks the suspen-
sion. The radiologist or his pharmacist
must decide what brand and type flavors
he wants to use and then make some experi-
ments to see if they are compatible with the
other substances or additives present and
to determine the quantity of sweetening
agents that must be added to the basic sus-
pension. A noncaloric type is best and a 1
to 10 mixture of saccharin and sodium cy-
clamate has proved satisfactory. Sugar and
true syrups are generally to be avoided, be-
cause barium suspensions are often given to
diabetic patients. Chocolate or cocoa should
usually be avoided also because some peo-
ple do not like it, some are allergic to it, and
it can always be added at the last moment
if desired.

The third principle often followed by
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flavor experts is to use mixtures. Experi-
ence has shown the author that a mild
mixture of flavors is best if the radiologist
wants to avoid the trouble of regularly add-
ing another flavor at the time of the exami-
nation. A mild mixture of three or four
flavors such as sweet cherry, wild cherry,
raspberry and orange with some vanilla
and then a little of a more sharp flavor such
as peppermint, lime, apricot, or citric acid
has been quite satisfactory. A moderate
mixture of various flavors allows the person
swallowing the barium suspension to “se-
lectively taste” and pick out the flavor he
likes best—if no one flavor, sweetness or
texture is predominant. Aromatic powder
N.F. containing cinnamon, ginger, carda-
mon seed and nutmeg is a pleasant flavor-
ing powder with the mixture principle that
also can be used by adding 3 gm. of the
finely powdered mixture to each kilogram
of barium sulfate and mixing thoroughly.

The flavors chosen for a suspension must
also disguise the other ingredients of the
suspension such as preservative and sus-
pending agents. Masking these additives
may even determine some of the flavors.

The location of the radiological labora-
tory where the suspension is to be used
may also influence the choice of flavors
since local tastes and customs vary. A
strong anise or licorice flavor may be fine
in Ankara, Turkey, but not so well re-
ceived in Kokomo, Indiana. From personal
experience, the author can testify that an
otherwise fine flavor is not well tolerated if
the patients associate its accompanying
aroma with a similar one found in the local
popular toilet bowl cleanser. A mild but
agreeable aroma is pleasant and quite often
is a by-product of the flavoring agents. A
pleasant odor is particularly desirable in
suspensions that are used for barium en-
emas.

The radiologist, his pharmacist, or the
manufacturer must decide whether to use
liquid or powdered flavors. This choice is
usually made to conform to local mixing or
other processing equipment, convenience
and cost. Either type flavor can be satis-
factory, but a word of caution is necessary.
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Fine powders adhere to coarser particles
when they are mixed together. This can
have an effect on taste because the finer
material adsorbed on the coarser may cause
a change in flavor.* For example, when
paprika and sugar are mixed, if the sugar
is extra fine and the paprika relatively
coarse, the first taste of this mixture will be
sweet. When the sugar is coarse and the
paprika extra fine, the mixture will not
have the sweet taste. The finer powder in
each case has coated the coarser and deter-
mined the taste.

Relative small amounts of liquid flavors
can be sprayed into the powdered barium
and then mixed well to form a “dry” prod-
uct. This is sometimes desired for pro-
longed storage, convenient packaging or
shipment.

Some pharmaceutical manufacturers
have ‘““taste panels” of several people to
taste test their products. These people are
carefully recruited from employees and
their children. In most commercial con-
cerns, the flavoring of their product is a
“top trade secret”’known only to a few in-
dividuals and jealously guarded. “Coca-
Cola” is an example and, of course, is a
mixture. If the radiologist will try some
mixtures and test only two or three at a
time, he should soon be quite successful.
He can recruit or draft a taste panel from
x-ray technicians, students, or employees
and develop a highly acceptable taste for
his locality.NThe taste panel, however,
should not be a haphazard selection, but
should follow rational rules such as those
given by Moir.!?

The radiologist should realize that the
popularity of flavors changes from time to
time, and that there are many reasons for
a variance in an individual’s taste ability
and choice of flavors. For example, some
people are “nontasters” and some tastes are
different partly because of different solu-
bilities in different salivas. Taste thresholds
also vary. They have been correlated by
Griffin and Fischer®!? with salivary oxida-
tion rates and inversely correlated with
salivary catalase activity.

Kaplan and his co-workers'® tested 121
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subjects with duodenal and stomach ulcers
and found that taste differed and was more
sensitive in those patients who had the
duodenal ulcers than in those with the
stomach ulcers.

Henkin and Powell" found that patients
with cystic fibrosis were much more sensi-
tive to taste. They could detect all sub-
stances at concentrations 40 to 13,000
times more dilute than the concentrations
at which the same substances could be de-
tected by normal volunteers. On the other
hand, there is a significantly higher per-
centage of nontasters among persons with
nodular goiter than normal controls.® Fallis
et al.” reported decreased acuitv for sodium
chloride in hypertensive patients.

There is also a relationship between non-
tasters and parents of Mongols, and be-
tween taste thresholds and the amount of
cigarettes smoked.?

There is also a variation in tastes and a
relationship between nontasters and race.
Among Brazilian Indians, only 1.2 per cent,
and among Navahoes, Cree and Beaver In-
dians only 2.0 per cent are nontasters; but
Bombay Indians reach a high of 42.5 per
cent. The rate of nontasters is less than 2
per cent for some American Negroes, 7 per
cent among Japanese, 17 per cent for Welsh
and 30 per cent for Western Europeans and
Caucasians in general.>!? Taste sensitivity
also varies with age and sex for different
sweet, sour, salty and bitter substances.!
Females are more sensitive tasters in all
ages. Taste sensitivity in both sexes grad-
ually rises from infancy to a peak at the
ages of 16 to 20 years and thereafter de-
clines. The decline is much more rapid for
males. Cooper, Bilash and Zubek® have
shown that apparently some individuals
have a delayed peak for sour, sweet and
bitter substances. These sensitivities de-
clined only after reaching peaks in the 30
to 34 year age groups. Sensitivity for all
modalities declined after §o years in both
male and females. Sensitivity to common
table salt, however, was found to decline
consistently with increasing age.

Taste may also vary because of a differ-
ence in anatomy. The taste receptors for
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bitter occur on the upper surface at the
back of the tongue, and those for sour occur
primarily at the sides. Anatomic investiga-
tions have shown that the gustatory pa-
pillae reach full development at puberty,!
and several studies have demonstrated that
in adult life the number of taste buds tend
to decrease with age.>!® Children have taste
buds studding the hard palate, walls of the
throat, and the central upper surface of the
tongue. By maturity, however, most of
the taste buds are lost from these areas.
During normal aging, many of the remain-
ing taste buds disappear.

Many of these taste differences can be
explained on the basis of heredity. Blakes-
lees and Fox" demonstrated that the
ability of persons to taste phenylthiocar-
bamide and other substances is heritable as
a mendelian recessive. Even those who get
any taste at all from the phenylthiocar-
bamide describe it variously as bitter,
sweet, salty or sour.

Fallis, Lasagna and Tétreault” taste
tested thresholds in 20 subjects for sodium
chloride dissolved in distilled water and
found some subjects identifying the solu-
tions as ‘‘quinine water,” “Epsom salts”
and other substances. Moir!? tested 60
persons as to their ability to recognize by
taste 4 simple flavors—orange, lemon, lime
and vanilla. Only 1 person had a perfect
score. Five had records of over 75 per cent,
but 48 failed to reach 5o per cent. Vanilla
was variously identified as black currant,
lime, apricot, greengage, damson, lemon,
pineapple, orange, tangerine, almond, red
currant and strawberry.

It is not only taste ability and sensitivity
that influence food and flavor likes and
aversions, but these are further influenced
by cultural, social and idiosyncratic vari-
ables. Smith, Powell and Ross® found that
there are more food dislikes among neurotic
and anxious individuals than among more
normal people. Those individuals with
siblings, especially older siblings, have more
food dislikes as well as those who do not
attend church regularly. Also females have
more food dislikes than males.

Some of the idiosyncratic variations that
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occur in taste thresholds are due to hor-
mone therapy, the ingestion of aspirin, the
first 3 days of menstruation, stressful situa-
tions and pregnancy.®

SUMMARY

Because of many variations in different
people, flavor likes and dislikes are apt to
differ. It is quite evident, then, that the
radiologist will never find a flavor or com-
bination that will please everyone. Never-
theless, he should not be discouraged from
flavoring his barium suspensions and trying
to find better flavor combinations. By doing
this, through some of the methods sug-
gested here, the radiologist can succeed in
making gastrointestinal examinations much
more pleasant for the great majority of his
patients.

The main principles to follow in flavoring
barium sulfate suspensions are:

1. Eliminate the chalk-like texture by
the addition of a good suspending or dis-
persing agent.

2. Do not make the suspension too vis-
cous.

3. Use a mixture of flavors so that no
one flavor, sweetness or texture predomi-
nates.

4. Test a few different mixtures on sev-
eral carefully selected sensitive tasters
chosen from the local laboratory.

Department of Radiology

Indiana University Medical Center
1100 West Michigan Street
Indianapolis, Indiana 46207
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