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COMPOSITION AND METHOD FOR REDUCING
GASTRO-INTESTINAL DISTRESS DUE TO

5 ALPH.A-D-GALACTOSIDE-LINKED( CONTAINING SUGARS

Field of the Invention

The present invention relates to the
improved digestion of certain foods and prevention
Of gastrointestinal distress and other symptoms
10 associated with these foods. More particularly,
the invention relates to a composition and method
for reducing gastrointestinal symptoms in mammals

due to ingestion of foods containing alpha-D-
galactoside-linked sugars.

15 Background of the Invention

The ingestion of certain foods by mammals
results in flatulence and/or other gastrointestinal
symptoms. Certain foods that are extremely

flatugenic include milk and milk products, legumes

20 (e.g., peanuts, beans), some cruciferous vegetables
(e.g., cabbage, brussels sprouts) and certain
fruits (e.g., raisins, bananas, apricots). See
Rackis, J.J., "Flatulence Caused by Soya and Its
Control through Processing," JAOCS, page 503

25 (1981). The primary cause of flatulence from the
previously mentioned foods is the body’s inability
to digest certain carbohydrates contained within
these foods. The mammalian inability to digest
these carbohydrates allows putrefactive bacteria in

: ol hwias . R T s R ST T N
" . s . N L EL L -t s e -, * eeee Nes e Y e ML e 4 ke sty (44 e e P S A Ylwad. g v

S ) afSSida Lo L L T T . L PR Y

. R L T PG ENE - SV - DEETE I - 4=

b s 2 MV YT WO 4N T T A 44 1 WA A An A



WO 90/14101 PCT/US90/02643

the large intestine to break down these
carbohydrates by fermentation. This results in the
formation of excessive levels of rectal gas,
primarily carbon dioxide, methane and hydrogen.

5 The mammalian ability or inability to
digest certain carbohydrates depends upon the
presence or absence of certain enzymes in the
digestive system and the type of carbohydrate to be
digested. For example, the human being’s ability

10 to secrete the specific enzyme enabling him or her
to digest the carbohydrate, lactose (commonly
called "milk sugar"), depends upon a number of
factors, e.g., age, race and health. Beta-D-
galactoside-galactohydrolase (commonly called

15 "beta-galactosidase" or "lactase") is secreted
within a human being’s digestive system in order to
hydrolyze lactose (a molecule which contains the
beta-galactoside linkage) into its digestible
monosugars, glucose and galactose. When beta-

20 galactosidase activity is not present in sufficient
quantities 1n order to hydrolyze lactose, in vitro
treatment of milk or oral administration of

microbial beta-galactosidase(s) for in vivo use

duplicates the function of the naturally occurring
25 neutral intestinal beta-galactosidase found on the
gut wall (known as 1intestinal lactase).
Lactaid Inc. of Pleasantville, New
Jersey, has been providing a beta~galactosidase in
various forms, since approximately 1974, for the in
30 vitro and in vivo treatment of milk. In vitro

treatment of milk with beta-galactosidase was first
performed by the consumer at home. Approximately
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ten years ago, in vitro treatment of milk was done
on a commercial scale by the dairy industry. Since
approximately 1984, a beta-galactosidase
preparation has been availdble on a substantial

5 scale by a number of compaﬂies, including Lactaid
Inc., for in vivo use. 5
The success of an ingestible form of

beta-galactosidase for in vivo use was not entirely
surprising, since the inges&ed enzyme structurally

10 and functionally duplicates beta-galactosidase
present within the human digestive system. There
was initial concern as to w&ether an ingested form
of beta-galactnsidase subjebt to varying pH levels
would operate effectively in the human stomach

15 and/or intestine. The fact'that certain dosages of
oral beta-galactosidase preparations did indeed
substantially digest dietar& lactose in the stomach
and small intestine of persons lacking the natural
form of this enzyme showed that at least some

20 enzymes from microbial sources were not inactivated
by the conditions of acidity, protein digestion,
temperature or motility found in the
gastrointestinal tract.

The lactose of milk and milk products is

25 digestible by essentially all mammals during at
least part of their lives. ;But this is not the
case with certain sugars contained in legumes and
certain fruits. The above-mentioned flatugenic
legumes, vegetables, and frﬁits contain one or more

30 of the carbohydrates: raffﬁnose, stachyose and
verbascose. What these thrée oligosaccharide

molecules all have in commoh is a D-galactose sugar
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linked to another sugar unit via an alpha-
galactoside linkage. Enzymes of the class alpha-
D-galactoside-galactohydrolase (commonly called
"alpha-galactosidase") have the capacity to

5 hydrolyze this alpha-galactoside sugar linkage.
D-galactose is a monosaccharide which can be
absorbed by the intestinal cell into the body and
thereafter converted to glucose. Humans and other
mammals cannot digest the three oligosaccharides to

10 liberate D-galactose, since their digestive systems

do not produce alpha-galactosidase.
In vitro use of alpha-galactosidase to

render the previously-mentioned oligosaccharides
digestible is well known. U.S. Patents No.

15 3,966,555; 4,241,185; and 4,431,737 disclose
methods of producing and/or stabilizing alpha-
galactosidase by culturing of various |
microorganisms All that these patents disclose or
imply is that alpha-D-galactosidase can be used in

20 vitro in food processing and/or by addition to
foodstuffs for a period of up to 12 hours. This
demonstrates the ability to hydrolyze, in vitro,
alpha-D-galactoside-linked sugars.

Further, it is well known to use

25 1ndustrial food processing methods for in vitro
hydrolysis of alpha-D-galactoside-linked sugars
with the addition of alpha-galactosidase. See
Cruz, R. et al. "Microbial alpha-Galactosidase for
Soy Milk Processing", 46 Journal of Food Science

30 1196-1200 (1981). Soaking, fermentation, enzymatic
hydrolysis, and germination can also be used to

eliminate or digest oligosaccharides. Tests with
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humans and rats indicate that a combination of such
in vitro processes can be used to reduce flatus
production. See Rackis, J.J., supra. Also well
known in the art is that a technique frequently

S5 used in commercial processing, namely canning,
increases the in vitro rate of hydrolysis of starch
and legumes. See Traianedes, et al., "Commercial
Canning Increases the Digestibility of Beans in
Vitro and Postprandial Metabolic Response to Them

10 in Vivo", The American Journal of Clinical
Nutrition 44: Sept. 1986, pp. 390-397.

There are many problems associated with
the in vitro processing of foods containing alpha-
D-galactoside-linked sugars with the enzyme alpha-

15 galactosidase in order to hydrolyze said alpha-D-
galactoside-linked sugars and thus reduce symptoms
in mammals ingesting them. The treatment of intact
(unmacerated or unchewed) beans or other vegetables
and fruits by an enzymatic means is inefficient and

20 costly. The solid nature of these foods precludes

25 prevents serving the food in its original.form.
To applicant’s knowledge, no one has ever
proposed or attempted the feat of delivering an
effective alpha-galactosidase orally for in vivo

digestion of raffinose, stachyose or verbascose.
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Summary of Invention

According to the present invention, a
composition is provided comprising an effective
amount of alpha-galactosidase and non-toxic,

5 1ingestible excipient(s):in order to hydrolyze
alpha-D-galactoside~-linked sugars in vivo. The

composition may also contain potentiating agent (s)
for the alpha-galactosidase. The flatulence and/or
other subjective gastrointestinal symptoms in

10 mammals due to the fermentation of the
oligosaccharides contained in foods may be reduced
or eliminated by ingesting (orally) alpha-
galactosidase enzymes along with said foods. Also
markedly reduced or eliminated is objectively

15 measured gastric hydrogen production, a post-meal
upsurge of which is prima-facie objective evidence
of maldigestion. The alpha-galactosidase-
containing composition may be orally ingested alone
in various forms immediately before, during or

20 1mmediately after ingestion of the food, or nmixed
with the food. For in vivo activity of alpha-

galactosidase to be most effective, the composition
should be i1ngested during a time period from about
one-gquarter hour before to about one-quarter hour
25 after ingestion of the alpha-D-galactoside-
containing food, although ideally, composition

ingestion should be instantly before and/or during
the meal.

Brief Description of the Drawing

30 Fig. 1 is a set of graphs which

demonstrates the change in H. concentration of

2
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subjects’ breath for 3 sets of tests, each set
comprising three tests, as a function of the
testing time period. A more detailegd explanation

Detailed Description
©f the Preferred Embodiments

The composition comprising alpha-
galactosidase and non-toxic excipient (s)

10 (ingestible composition) can be ingested in a wide
variety of forms such as a powder for combining
with food via sprinkling on or mixing in, or as a
liquid, tablet, capsule or soft-gel capsule.. Food
grades of alpha-galactosidase can be obtained in

15 the form of a liquid or powder from, among others,
Novo Industri A/S, Novo Alle, 2880 Bogvaerd;
Denmark, with U.S. offices in Danbury, Connecticut.

Alpha~-galactosidase is generally provided
in powdered form and may be combined with one or

20 more excipients, which are also in powdered form,
to produce solid forms of the ingestible
composition, i.e., tablet, capsule, powder.
Concentrated (highly pure) liquid alpha-
galactosidase may be formed into an ingestible

25 powdered composition thus: a liquid form of
alpha-galactosidase is absorbed and/or adsorbed by
dry powder excipient(s), diluted and evenly
dispersed throughout the tablet or capsule
preblend. Liquid forms of alpha-galactosidase can

30 also be utilized for taking orally in soft-gel

capsule form, or for administration by drops or by
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spoon from a bottle; or for application directly to
food just prior to eating by drops onto the food or
mixed with the food. In such cases, the liquid is
diluted with other appropriate diluent liquids or

5 excipients. The degree of dilution will depend on
the use intended; very little dilution for liquid
gel capsule use and substantial dilution for
preprandial addition directly to foods.

Representative examples of dry

10 1ingredients that can be combined with a food grade
alpha-galactosidase to form the ingestible
composition include but are by no means limited to:
dextrose, dicalcium phosphate, microcrystalline
cellulose, modified cellulose and modified starch.

15 Representative examples of liquid excipients
include but are by no means limited to: water,
glycerol and sorbitol. These excipients are
available from normal trade sources. Important
criteria for selecting these excipients, besides

20 their function as ingestible non-toxic carriers of
the enzyme alpha-galactosidase, are their
palatability, ease of flow into capsules and/or
good qualities of tablet compressibility for dry
uses, and miscibility, stabilization qualities and

25 taste, for liquid uses.

Generally, commercially available alpha-
galactosidase in liquid form contains about 290
alpha-galactosidase units (GalU) per milliliter.
Since there is at present no "weight" standard for

30 this enzyme, GalU will be the sole unit or standard
of alpha-galactosidase strength used throughout
this disclosure. A "pure" enzyme is impractical
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because of commercial production purification
limitations. 1 GalU = the amount of alpha-
galactosidase required to form 1 micromole of p-
nitro phenol + galactose from p-nitrophenyl alpha-
D-galactopyranoside in one minute under standard
test conditions of pH 4.5 at 37°¢.

The ingestible composition may contain
other excipients than those previously mentioned,
1f they have a similar function. For example,
where the ingestible composition is in tablet form,
hydrogenated vegetable o0il is generally required as
an incidental additive, functioning as a lubricant
in the tablet-stamping process. A preferred
composition for any of the above-mentioned forms
contains several excipients.

Dosages per average meal of flatus
producing food wherein the alpha-galactosidase is
present in an amount below 870 GalU have been found
to be somewhat effective for most people, although
this may be enough for "marginal" flatus/symptom
producers. Amounts above 31,000 GalU per meal are
generally wasteful levels, but may still be
required by the truly high gas producer. These
high levels are otherwise physiologically harmless,
except for the possible rare allergqgy.

Ingestion of a composition comprising an
effective amount of alpha-galactosidase in a non-
toxic ingestible excipient, substantially
simultaneous or contemporaneous with the ingestion
of foods containing alpha-D-galactoside-linked
sugars, results in the complete or partial
hydrolysis of these oligosaccharides into their
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simplest absorbable constituents, in vivo. The

time period for ingesting the alpha-galactosidase
containing composition is preferably from about 1/4
hour before to about 1/4 hour after ingestion of
5 foods containing the alpha-D-galactoside-linked

sugars. Effectiveness can be expected to decrease
appreciably with increasing time displacement of
the alpha-galactosidase ingestion from the time of
the meal because, to be effective, the enzyme must

10 mix in the stomach with the foods ingested, so must
arrive there more or less simultaneously with the
food. The most preferred time to ingest the
alpha-galactosidase~-containing composition 1is
simultaneous with the alpha-D-galactoside-linked

15 sugars-containing foods.

The enzyme can be delivered in the form
of a tablet, soft-gel capsule or similarly shaped
pill in ingestible form, although plain ligquid can
be used as mentioned earlier. Also, a powdered

20 form of the ingestible composition which 1is
packeted or kept on the table in a "salt-shaker"
can be sprinkled on the food, or a liquid form,
such as that administered from a bottle, can easily
be orally taken as the food is eaten, or mixed with

25 the food immediately prior to eating. Such
immediate prior mixing is not an in vitro use, but

a version of 1in vivo use, with "immediate" meaning

any time from "in the plate on the table" to
several hours prior mixing, since the enzyme

30 activity will be in vivo, not in vitro, in any
solid food.
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Oral administration is just one way of
supplying the enzyme to the digestive system. The
ingestible composition could be administered
through a tube or similar device which is connected

5 to the stomach or small intestine. Furthermore,
this invention is suited for various types of
manmmals and is not just limited to use in human
beings. For example, one may find this invention
particularly suited for pets, such as dogs or cats,

10 who often experience symptoms and emit noxious
odors associated with flatulence after they have
ingested alpha-D-galactoside-linked sugar-
- containing foods.
The invention will now be illustrated in
15 more detail by reference to the following specific,
non-limiting examples:

EXPERIMENTAL EXAMPLES

To permit quantitative evaluation of the
effectiveness of the method of using alpha-

20 galactosidase compositions to reduce
gastrointestinal symptoms in mammals due to
fermentation of gas-producing foods, a series of
tests on humans was performed.

Each test involved a standard meal of 230

25 grams of refried, mashed, black beans served with
unsweetened coffee at the beginning of the
experiment. This quantity of cooked beans is
estimated to contain about 5 grams of alpha-D-
galactoside-linked oligosaccharides. Samples of

30 expired air were collected at zero-time (at the
beginning of the experiment), and at 30 min.
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intervals, for a total of 16 intervals over an 8-
hour period from 3 subjects who ingested the
standard meal. After the fourth hour, the subjects
received a meal of a rice pudding made with
5 lactose-hydrolyzed milk: since both rice starch and
lactose~hydrolyzed milk produce a negligible
hydrogen gas (Hz) signal. The subjects were
interviewed regarding symptoms they experienced
during the 8-hour period and symptoms were reported
10 and tabulated. The subjects were aware of
ingesting the enzyme preparation and its purpose.
Table 1 shows the symptoms that were reported.
The tabulated subjects (designated "“A",
"B" and "C") individually underwent a total of nine
15 tests; three identical tests at these volumes of
enzyme preparation per meal: O, 3 ml and 10 ml.
The first set of three tests involved justthe
ingestion of the standard meal. The second set of
three tests 1involved the standard meal ingested
20 contemporaneously with 3 ml (870 GalU) of the
liquid enzyme preparation. The third set of three
tests involved the standard meal ingested
contemporaneously with 10 ml (2900 GalU) of the
liquid alpha-galactosidase preparation. Enzyme was
25 mashed into the beans and was eaten with them. In
all cases the enzyme was mixed in with the meal
immediately prior to consumption.
Fig. 1 shows graphs where three
individual curves represent the data collected for
30 each subject and indicate the changes in
concentration of H, in the breath of these subjects

2
during the eight hour testing period. The data




WO 90/14101 2055596 PCT/US90/02643

-]13-

points represent the average breath hydrogen
concentration at each of the 30 minute time
intervals following the ingestion of the bean meal
relative to the zero-time H2 reading (i.e. averaged

5 actual H, reading minus zero-time H, reading) and
are represented on the horizontal axis. Each curve
represents the average change in the concentration
of H, over the eight hour test periods for the
three tests for each individual’s set.

10 The curves indicating changes in the H,
concentration when the subjects ingested one of the
énzyme preparations are generally lower than the
curves representing changes in H2 concentration
when the subject did not ingest the enzyme. The

15 lack of significant changes in all subjects, all
tests, over approximately the first 5 hours is

which is where the H, is generated. The rise in
<0 hydrogen output during the final hours of
observation is in response to gas formation due to

fermentation of carbohydrates in the lower
intestine.

Table 1 shows the cumulative sum of the

2> changes (relative to zero-time reading) of H2
concentration of subjects’ air as a function of the
amounts of enzyme preparation ingested by the
subjects with the standard meal (approximating the
integral or area under curve). Column ABC presents

30 the data compiled for all the subjects. Columns A,
B and C, respectively, present the data compiled
for subjects "a", "B" and "C", individually.
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Median values for cumulative change calculated for
all the subjects are presented in column ABC; they
are respectively: 127 parts per million

(hereinafter "ppm") of H, resulting from the

2
ingestion of beans alone; 77 ppm of H

5 resulting
from the ingestion of beans with 3 ml (870 GalU) of
the enzyme preparation; and 39 ppm of H, resulting
from the ingestion of beans with 10 ml (2900 GalU)
of the enzyme preparation.

Columns A, B and C show the sets of the
tests for each of the individual subjects. The
results indicate that including the enzyme
preparation with the standard meal lowers the
amount of gas produced by the formation of non-
hydrolyzed alpha-D-galactoside-linked sugars. In
14 of the 18 instances in which the enzyme
preparation was ingested with the standard meal,
the H2 concentration was below the range resulting
from the meals without the enzyme preparation.
These data suggest that effective amounts of the

enzyme preparation can reduce H., gas production

2
that i1s associated with non-hydrolyzed alpha-D-

galactoside-linked sugars within the digestive
tract.

Also impressive was the effect of
enzyme-ingestion on the subjective symptom response
(Table 2). As a result of ingestion of the
standard meal alone, subjective symptoms were
experienced on 6 of 9 occasions. On ingestion of
the standard meal with 10 ml (2900 GalU) of the
enzyme preparation no symptoms were experienced.
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It was noted that at the 3 ml dosage, the

taste of the enzyme preparation was imperceptible.
At the 10 ml (2900 GalU) dosage, a salty taste was
experienced. Therefore, the practical use of the

S5 enzyme would not be precluded even though it might
be less palatable. Also, as more purified forms of
enzyme are obtained, the off-tastes can be expected
to be reduced or eliminated. In tablet, capsule,
ligquid or mixed-with-food forms, the unpalatability

10 would be minimized in any case.
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TABLE 1

THE CUMULATIVE SUM OF CHANGES IN H
CONCENTRATION OF SUBJECTS BREATH P

CLINICALLY MEASURED SYMPTOMS

5 Average
For Three

Enzyme
Preparation ABC (Combined)

Tests (ml) (Median Value) A B C

1l Set 0

1st o 142 06 209
10 2nd ah 123 90 144

3rd " 127 120 77 78

2 Set 3 ml

1st " 104 147 127

2nd " 101 53 74
15 3rd " 77 78 5 =47

3 Set 10 ml

1st " 27 128 147

2nd " 22 67 39

3xd . 6 57 =22




3
/US90/0264
PCT

-]7 -

Lzu3
o1

1 ¢

suoly

Jo
Junowmy

s
nlounaoz

S
naouannz

usInNIeN]J
®2

t

dufg
S$K03 o

°1
“nan1;

ks
-louaeoz

¢

32efqns
J

S
naounuMz

Ag
mlOu&!oz

S
a!ounluz

S
nlOuQEMz

hm
g

ujed ‘pqy

ks
mﬁOuneoz

|
n3ey
BT Y

sed
dujysjeq

uaInNyeyJ
90

[A

3oejqng
§

S
nnoualur

dujyojeq

S
ugOualur

ufs
swo3d o

S
aleunluz

t

uis
smo3d o

889

Sujyojegq

¢

qngs
399
Y

S
alQualmz

uaj-
3wl

"PqV
d "p
uje
3
eduanie]
33
eoua]

1

A
ye e

A W N AL 3 P Wi —F{ e

L

»ba

¢’ -, ». RIS P2 v - it
.
- ‘e Shva NI,
L o W, Ly
ot
o Sl
v
Al

4101
90/1
WO

- il
E
m:

d'14V.L
A



WO 90/14101 PCT/US90/02643

-18=—

FORMULATION EXAMPLE

This example concerns the invention in the
form of a tablet. A typical tablet will weigh
approximately 450 mg (bht this size is only exemplary

5 and not restrictive; the tablet or capsule can easily
be appreciably larger or smaller) and contain
approximately 870 GalU of alpha-galactosidase
depending on the standardized strength of that
particular batch of enzyme. In this case, a food

10 grade alpha-galactosidase was obtained in the form of
a liquid from Novo Industri A/S. Assuming a 870 GalU
presence of enzyme, the following excipients will
typically be included, however, the following
proportions are simply examples and are not rigid:

15 TABLE 3

EXCIPIENT FORMULATION FOR TABLETS

Amounts
Excipient (mg ) Form Obtained From
Dextrose 177 Powder Edw. Mendell Co.
20 Dicalcium Phosphate 129 Powder E.M. Sargent Co.
Microcrystalline cellulose 39 Powder FMC Corp.
Modified cellulose 21 Powder FMC Corp.
Modified starch 19 Powder Colorcon, Inc.
Hydrogenated vegetable oil 19 Powder Edw. Mendell Co.

25 A larger presence of enzyme will not necessarily
require a larger tablet or capsule; the excipients
can be adjusted downward (or upwardly) as necessary
by changing the amount of dextrose (bulking agent),
for example. The hydrogenated vegetable o©0il does

30 not aid in the ingestion of the enzyme alpha-
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galactosidase, but functions solely as a lubricant
in the tablet-stamping process.

Also, certain potentiating agents are
available, by use of which the requirement for
enzyme may be reduced, lowering the bulk of active
ingredient required as well as the cost of the
finished product. An example of one such agent is
a blend of carbohydrases including arabanase,
cellulase, and xylanase. It is so0ld under the
trade name "Viscozyme 120 L" by Novo Laboratories
of Danbury, Connecticut. In our experiments to
remove raffinose and stachyose, we noted that both
alpha-galactosidase and the Viscozyme 120 L work
optimally at pH 4.5. The ideal ratio of alpha-
galactosidase to Viscozyme 120 L varies over the
range:

0.19% alpha-galactosidase/1.5% Viscozymeﬂlzo L
to
1.0% alpha-galactosidase/1.5% Viscozyme 120L
when added on a w/w percent basis to as is soybean
meal (90% dry solids).

The present invention may be embodied in
other specific forms without departing from the
spirit or essential attributes thereof and,
accordingly, reference should be made to the
appended claims, rather than to the foregoing
specification as indicating the scope of the
invention. '
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WHAT IS CLAIMED IS:

1. A use of a composition of alpha-galactosidase and a non-toxic ingestible
excipient for said alpha-galactosidase, said composition being in tablet or soft-gel
capsule form containing an amount of alpha-galactosidase effective to hydrolyze alpha-
D-galactoside-linked sugars in vivo to their simplest absorbable constituents, for
reducing gastric distress in mammals due to ingestion of solid food containing alpha-D-
galactoside-linked sugars; the use of the composition being contemporaneous with the
ingestion of the solid food containing said sugars, wherein the alpha-galactosidase

hydrolyzes the food in vivo after mixing in the stomach of the mammal ingesting the
food.

2. A use of a composition of alpha-galactosidase and a non-toxic ingestible
excipient for said alpha-galactosidase, said composition being in tablet or soft-gel
capsule form containing an amount of alpha-galactosidase effective to hydrolyze alpha-
D-galactoside-linked sugars in vivo to their simplest absorbable constituents, for the
production of a medicament for reducing gastric distress in mammals due to ingestion
of solid food containing alpha-D-galactoside-linked sugars; the use of the composition
being contemporaneous with the ingestion of the solid food containing said sugars,
wherein the alpha-galactosidase hydrolyzes the food in vivo after mixing in the stomach

of the mammal ingesting the food.

3. The use according to claim 1 or 2, wherein the alpha-galactosidase is
used during a time period from about 1/4 hour before to about 1/4 hour after ingestion

of the alpha-D-galactoside-containing food.

4. The use according to claim 1 or 2, wherein said composition is used to

yield an amount of about 675 to 31,000 GalU per average flatugenic meal.

J. The use according to claim 1 or 2, wherein said composition is used in
the form of a tablet.

6. The use according to claim 5, wherein at least one tablet is used prior to
the 1ngestion of the food.

7. The use according to claim 6, wherein at least one tablet is used during
the ingestion of the food.
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8. The use according to claim 1 or 2, wherein said composition is in the
form of a soft-gel capsule.

9. The use according to claim 8, wherein at least one capsule is used prior
to the ingestion of the food.

10.  The use according to claim 8, wherein at least one capsule is used during
the ingestion of the food.

11.  The use according to claim 1 or 2, wherein said alpha-galactosidase is
optimally effective at a pH of about 4.5.

12.  The use according to claim 1 or 2, wherein said solid food is intact prior
to 1ngestion.

13.  The use according to claim 1 or 2, wherein said solid food is selected

from the group consisting of fruits and vegetables.
14. The use according to claim 13, wherein said solid food comprises beans.

15.  The use according to claim 1 or 2, wherein said composition further

comprises an agent for potentiating said alpha-galactosidase.

16.  The use according to claim 15, wherein said potentiating agent

comprises a blend of carbohydrases including arabanase, cellulase and xylanase.

17. The use according to claim 1 or 2, wherein the mammal is a human
being.

18. A use of a composition of alpha-galactosidase and a non-toxic ingestible
excipient for said alpha-galactosidase, said composition being in tablet or soft-gel
capsule form containing an amount of alpha-galactosidase effective to reduce such
gastric distress for reducing gastric distress in mammals due to ingestion of solid food
containing alpha-D-galactoside-linked sugars; the use of the composition being

contemporaneous with the ingestion of the solid food containing said sugars.
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I9. A use of a composition of alpha-galactosidase and a non-toxic ingestible
excipient for said alpha-galactosidase, said composition being in tablet or soft-gel
capsule form containing an amount of alpha-galactosidase effective to reduce such
gastric distress for the production of a medicament for reducing gastric distress in
mammals due to ingestion of solid food containing alpha-D-galactoside-linked sugars;
the use of the composition being contemporaneous with the ingestion of the solid food

containing said sugars.

20. A composition for reducing gastric distress in mammals due to ingestion
of solid food containing alpha-D-galactoside-linked sugars, said composition
containing alpha-galactosidase and a non-toxic ingestible excipient for said alpha-
galactosidase, said composition being in tablet or soft-gel capsule form and containing
an amount of alpha-galactosidase effective to hydrolyze said sugars in vivo to their

simplest absorbable constituents after mixing in the stomach of the mammal ingesting
the food.

21.  'The composition according to claim 20, wherein said composition

further contains an agent for potentiating said alpha-galactosidase.

22.  The composition according to claim 21, wherein said potentiating agent

contains a blend of carbohydrases including arabanase, cellulase and xylanase.

23. Akt for reducing gastric distress in mammals due to ingestion of solid
food containing alpha-D-galactoside-linked sugars, comprising a composition
containing alpha-galactosidase and a non-toxic ingestible excipient for said alpha-
galactosidase, said composition being in tablet or soft-gel capsule form and containing
an amount of alpha galactosidase effective to hydrolyze said sugars in vivo to their
simplest absorbable constituents after mixing in the stomach of the mammal ingesting
the food, and instructions for ingesting the composition contemporaneously with the

ingestion of the solid food containing said sugars.
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