
EP0319545B1 Description The present invention relates to in vivo growth
promotion in animals, and more specifically pertains to a growth promotant,
processes for its production and methods for increasing animal growth. 5
Growth promotion in animals, particularly domestic animals, has in the past
been achieved by the addition of catabolic steroidal substances such as
oestrogen to animal feed. Recently, this practice has fallen into dis-
favour, as unacceptably high amounts of the steroids accumulate in animal
tissues. As a result, undesirable effects arise such as the development of
breasts in male children who consume chickens fed large amounts of
oestrogen. 10     Anotherwide-spread practice is the incorporation of
antibiotics into animal feed. This helps to control oppor- tunistic
bacterial infection, creating overall better health of stock with
consequent weight gain. This practice has come under close scrutiny from
health authorities, and has been condemned as facilitating the production
of antibiotic resistant strains of micro-organisms. This is of particular
concern where the antibiotics used as feed additives are commonly
prescribed human therapeutics. 15    It has further been proposed to
promote animal growth using various digestive enzymes as feed additives.
These enzymes help to break down crude feed material in the intestines,
thereby making Increased amounts of nutrient materials available for
adsorption for a given food ration, over that available under normal
digestive conditions. The incorporation of enzymes Into feed has the
disadvantage that the enzymes are often denatured and 20  Inactivated on
passage through the stomach or rumen, where extremes of pH are encountered.
As enzymes have specific requirements for pH, temperature, cofactors, etc.
for maintenance of their biological activity, devi- ation from optimal
values may lead to reduction in enzyme activity or enzyme inactivation
which may be irre- versible. It has been found that the addition of
digestive enzymes to animal feed has generally been ineffective in
promoting animal growth. Furthermore, as only a small proportion of
administered enzymes survive passage 25  through the rumen or stomach,
large amounts of enzymes are required thereby making such a treatment
uneconomical. AU-B-516,072 proposes to protect digestive enzymes from
gastric inactivation by mixing them with a bind- ing system, a stabiliser,
and disintegrant, then coating the mixture with an enteric coating. The
enteric coating allows passage through the stomach, whereafter it breaks
down in the alkaline environment of the duodenum. 30  The binder and
disintegrant facilitate rapid liberation of the enzymes into the duodenum.
This proposal has the disadvantage that the digestive enzymes are partially
Inactivated on blending them with a binding agent and a disintegrant, in
the presence of organic solvents such as Isopropanol and methylene
chloride. Further, the digestive enzymes are also partially inactivated by
organic solvent when an enteric coating is applied. The granular size of
particles produced according to AU-B-516,072 are generally unsatisfactory,
due to their large 35  size which prevents uniform distribution through
feed. EP-A-0077956 describes a microgranular formulation with a core
comprising an active compound in solid, semi-solid or gel form, the core
being surrounded by a coat of ethylcellulose combined with an enteric
polymer. Such a formulation is not particularly satisfactory since the
solvents used in the application of the coat tend to degrade the active
substance in the core. 40      A requirement accordingly exists for an
enzymic animal growth promotant which overcomes one or more of the above
mentioned disadvantages. The present invention seeks to provide a growth
promotant for the effective utilization of feed components. According to
the present Invention there is provided a growth promotant comprising
microgranules having a core consisting of one or more Immobilised enzymes
selected from: 45     (i) protein digesting enzymes, (ii) carbohydrate
digesting enzymes, (iii) fat digesting enzymes, or (iv) fibre digesting
enzymes, the core being encapsulated with a water soluble film, and coated
with an enteric coating comprising an alkali 50  soluble acid Insoluble
polymer, or a high molecular weight polymer whose structure is substituted
with or con- tains windows of fatty acid or other material capable of being
solubilized by intestinal juices. The term "immobilized form" refers to the
enzymes being immobilized within a gel-like material, enclosed within a
semi-permeable membrane, adsorbed onto adsorbing agents or bound to
chelating agents. Enzymes may be immobilized, for example, by any of the
following methods: 55     (a) The entrapment method - The incorporation of
enzymes into the core of a gel like material orenclosure 



within a semi-permeable membrane; (b) The cross-linking method -
Intermolecular cross-linking of enzymes utilizing crosslinking reagents; or
(c) The carrier binding method - The physical or chemical binding of
enzymes to a water insoluble substance 2    EP 0 319 545 B1 by ionic and/or
covalent bonds. The immobilization Is carried out so that the enzymes
retain their biological activity. The entrapment of enzymes within a core
may be carried out by the admixture of the enzymes with agents capable of
forming a gel under certain conditions, such that the enzymes are entrapped
within the formed gel 5   matrix. Examples of gel-forming agents Include
k-carrageenan, gelatin, alginates, cellulose or its derivatives, or various
gel-forming synthetic polymers such as polyamides or chitosan. If an
absorbing agent is used it is pref- erably microfined activated charcoal.
Chelating agents useful in the immobilization of enzymes include EDTA, its
salts or derivatives, and high l0   molecular weight hydrophilic polymers
such as polyacrylamides or high molecular weight salts capable of dis-
associating their ionic bond In aqueous solution of aqueous/hydrophilicc
solvent. The particle size of the microgranules Is preferably between 25
and 500 [err]m, and more preferably between 50 and 350 [err]m. Examples of
enzymes which may be used In the present Invention include: 15     (1)
Protein digesting enzymes (proteolytic enzymes) cathepsin a, b and c
glandular kallekriens, proteinase K, subtilisin, ficin, streptodomase,
papain, rennin, trypsin, bromelin and any protease from bacterial, fungal,
plant or animal origin, (2) Carbohydrate digestive enzymes 20      amylase,
glucoamylase, maltase, lactase, [err]-glucanase, glucose isomerase, glucose
oxidase, invertase and any carbohydrate digesting enzyme of bacterial,
fungal, plant or animal origin, (3) Fat digesting enzymes pancreatic
lipase, bacterial and fungal lipase, (4) Fibre digesting enzymes 25
cellulase, pectinase, hemicellulase. Encapsulation involves the deposition
of a thin film or a mechanical barrier over the core enabling physical
separation of the core of each microgranule and its environment This
barrier or film is soluble in aqueous sol- ution. An example of a compound
forming a suitable mechanical barrier is gelatin. The enteric coating is
preferably cellulose acetate phthalate. However, any other acid resistant,
alkali sol- 30  uble polymer may be utilized. Polybutylmethacrylate or
other high molecularweight polymers may be substituted with or contain
windows of stearic acid or any other fatty acid derivative, such as CH[err]
a fatty acids, capable of being solubiized by intestinal juice. The
immobilization of digestive enzymes within a gel is a most advantageous
feature. Particularly, the gel 35  matrix restricts the accessibility of
denaturing agents, such as organic solvents used in the application of an
enteric coating (an acid insoluble, base soluble coating such as cellulose
acetate phthalate), to the enzymes. A significant proportion of the
digestive enzymes Immobilized within the gel matrix are thus ultimately
available for catalytic activity. This is to be contrasted with the results
achieved in the prior art, where a significant loss of enzyme activity
occurs on application of enteric coatings. 40      The gel matrix In which
the digestive enzymes may be Immobilized is porous and permeable.
Accordingly, when the gel is exposed to aqueous conditions, such as the
environment of the duodenum, the gel swells due to the entry of Intestinal
juice into the gel matrix, and the digestive enzymes are released and pass
out of the gel for catalytic activity. Microgranules of a very small
particle size, in the order of 50[err]m to 5OO[err]m, may be produced
without the 45  loss of biological activityofthe digestive enzymesaccording
to the practice of the present invention. Particularly, digestive enzymes
immobilized within a gel, or in a solution capable of forming a gel are
easy to handle and process, and may be subject to gentle procedures to
produce microgranules of the desired small particle size. 



For example, a gel containing digestive enzymes may be extruded through a
sieve of very small pore size, or may be freeze dried to give particles of
the desired size. Alternatively, digestive enzymes in a solution capable 50
of forming a gel, may be sprayed, through a suitable nozzle to form fine
droplets which pass into a solution which causes the droplets to gel,
thereby Immobilizing the digestive enzymes within the formed gel matrix.
The size of the granule formed in this manner Is determined by the pore
size in the nozzle and the pressure at which the solution is atomized. In
contrast, such results cannot be obtained by prior art approaches. In the
prior art, enzymes are merely mixed with conventional binding agents which
are not susceptible to the above treatments 55  to produce microgranules of
the desired particle size. Microgranules of a small particle size are most
desirable, as they may be evenly distributed through feed, and allow rapid
release of enzymes, due to the Increased surface area of the microgranules.
3    EP 0 319 545 B1 The provision of a water soluble barrier about the
enzyme containing core, provides protection against denaturation of the
enzymes by organic solvents used during application of an enteric coating.
Because of the procedure nature of the gel matrixmentioned earlier, a
significant maintenance of biological activity of the diges- tive enzymes
is achieved. This in turn means that considerable economy in the quantities
of digestive enzymes 5   utilised for growth promotion can be achieved. The
growth promotant of the present invention enables pH sensitive digestive
enzymes to be protected from Inactivation in the stomach or the rumen, yet
be available for action In the Intestinal tract, particularly the duodenum.
When the growth promotant reaches the alkaline regions of the intestine of
monogastric animals, the outer coating is dissolved, or the fatty acid
windows are digested. Intestinal juice is then able to pass to the 10
water soluble coating causing itto be degraded. This exposes the core,
causing it to swell and release digestive enzymes. In ruminant animals, a
high molecular weight polymer such as Polybutylmethacrylate with fatty acid
win- dows, preferably C[err] allows the passage of the growth promotant
through the rumen and the stomach. In the intestinal regions, particularly
the duodenum, fatty acid windows are digested by lipases, thus allowing the
15  water soluble coating to be degraded and the core exposed, causing itto
swell and release digestive enzymes. It is to be noted in this regard,
thatthe small particle size of the microgranules, which may be achieved
according to the practice of the present Invention, facilitates the passage
of microgranules through the rumen. According to a further aspect of the
present invention, there is provided a method for increasing the growth of
animals by the administration of an effective amount of a growth promotant
as herein before described. 20     Animals treated according to the above
method show Increased weight gain and improved feed utilization. Animals
which may be treated by the present method include pigs, sheep, goats,
horses, chickens, ducks, and other domestic animals. The growth promotant
of the present Invention may be orally administered to animals. In another
aspect of the present invention, there is provided a composition for
increasing animal growth, 25  containing the animal growth promotant as
previously described In association with a pharmaceutically accept- able,
or veterinarily acceptable carrier or excipient. For example, the growth
promotant may be administered with water, kaolin, talc, calcium carbonate,
lactose, sodium chloride, copper sulphate, zinc sulphate, ferrosul- phate,
manganese sulphate, potassium iodide, sulphur, potassium chloride,
selenium, and/or vitamins such as biotin, choline, chloride, nicotinamide,
folic acid, and vitamins A, D3, E, K, B1, B2, B6 and B12. 30      According
to a still further aspect of the invention, there is provided a food
composition for promoting growth in animals, comprising the aforementioned
growth promotant in association with an appropriate animal feed stock.
Examples of appropriate animal feed stocks include one or more of the
following: maize, wheat, middling, soya bean meal, fish meal, grass meal,
skim milk, tricalciumphosphate, malt, corn, rice, milo, whey, alfa-alfa 35
meal, etc. The various amounts (w/w) of enzyme(s) incorporated into the
growth promotant is not critical. The optimal amounts of enzymes to be
Incorporated Into the growth promotant may be readily determined without
undue experimentation. Preferably, each kilogram of the growth promotant,
according to the practice of the present invention con- 40  tains the
following: 



Protease    : 2 x 10[err] to 2 x 10[err] Vitapharm protease units Amylase
: 1 x 10[err] to 4,3 x 108 Vitapharm amylase units Lipase     : 0.5 to 5 x
10[err] Vitapharm lipase units Cellulase    : 2 x 102 to 2 x 10[err]
Vitapharm cellulase units. 45      More preferably, one kilogram of growth
promotant of the present invention contains: Protease    : 2 x 10[err]
protease units Amylase    : 4.3 x 10[err] amylase units Lipase     : 5 x
10[err] lipase units Cellulase    : 2 x 10[err] cellulase units. 50
Each of the above enzymes are food grade, as defined In the Food Chemical
Index, Ed. 111. The enzyme units given above are Vitapharm standard units,
and are calculated according to the methods set forth in Example 3.
According to a stil further aspect of the present invention, there is
provided a process for the production of an animal growth promotant
comprising the steps of 55     (a) Immobilizing one or more enzymes
selected from the group consisting of: (1) protein digesting enzymes; (ii)
fat digesting enzymes; 4    EP0319545B1 (iii) fibre digesting enzymes; (iv)
carbohydrate digesting enzymes; within a core, (b) microgranulating the
immobilized enzymes, 5      (c) encapsulating the microgranules with a
water soluble mechanical barrier, and (d) coating the microgranules of step
(c) with either an alkaline soluble acid insoluble polymer, or a high
molecular weight polymer whose structure is Interrupted by interstices and
windows of fatty acid. Preferably the microgranules are spray coated with
the water soluble mechanical barrier of step (c) and the coating of step
(d). 10      Preferably, Immobilization within a core refers to the enzymes
being immobilized within a gel-like material. Animal growth promotants of
this invention increase animal weight gain and improve feed utilization.
Additionally, the animal growth promotant reduces carcase backfat. This
gives leaner meat which is commer- cially desirable. The invention will now
be further described and illustrated with reference to the following
examples. 15 EXAMPLE 1 Method of preparation of the animal growth promotant
20     (a) 2% - 5% w/v of k-carrageenan Is mixed with purified water at a
temperature of 65[err]C until dissolution of the carrageenan is achieved.
This solution Is then cooled to 50C. (b) 1% w/v of equal enzymatic
activities (equal enzymatic activities is defined as the amount of enzyme
capable of digesting the equal weight of its specific substrate) of
amylase, cellulase, protease, and lipase are dissolved In isotonic
phosphate buffer solution (40% 0.067M [err] 60% of 0.67 M[err]) at 25
pH 6 at 50[err]C. This solution is added to solution (a) and homogenized at
500 rpm for 15 minutes. 2-5 % w/v of Ionized calcium in water is then added
to the solution and the resulting solution is homogenized for a further
hour at 50rpm and then cooled to 20[err]C giving a gel and an aqueous
phase. (c) The resulting gel and aqueous phase are cooled to 5[err]C,
decanted, filtered and freeze dried. The freeze dried material is milled to
give a granule size of 25-1OO[err]m. The granules are then washed with a
hardening 30      agent such as 2.5% w/w glutaraldehyde or formaldehyde.
Alternatively, the gel phase of step (b) is extruded and sprayed through
50[err]m size pores at 3 kP/cm[err] and dropped 1-5 metres into 2.5% w/v
glutaraldehyde or formalin solution resulting in granule formation. (d) The
granules are then filtered and washed with a softening agent such as
glycerol. Any film softener may be used. 35     (e) The resulting granules
are filtered, fluidised and heat dried at 40[err]C. 



(f) The granules of the preceding step are spray coated with 1-2% w/v of
gelatin in water solution, at 40[err]C. (g) An acid resistant, alkali
soluble coating is then spray coated on the granules until the final weight
Is 120% w/w. The coating comprises: 6% w/w cellulose acetate phthalate 40
30% w/w isopropanol 40           0.5% w/w castor oil and acetone to 100%
w/w (h) As an alternative to step (g) a high molecularweight polymerwhose
structure Is interrupted by interstices or windows of fatty acid, is spray
coated onto the granules until the final weight is 105% w/w. The coating 45
comprises: 3% Polybutylmethacrylate 0.15% dibutyl phthalate 0.05% stearic
acid and ethyl acetate to 100% w/w. 50     In step (a) k-carrageenan can be
substituted with any gel forming agent such as alginic acid, gelatin, or
cellulose and its derivatives. In step (b), calcium can be substituted with
any other alkaline metal ions such as: K[err], Rb[err], Cs[err] or alkali
metal ions such as Mg[err]or bi- or tri- valent metal ions such as [err],
etc. or [err] ions or aliphaticamines oraromaticdiamines such as
triethylamines, methelenediamines, ethylamines, 55
hexamethylenendiamines, etc.    EP0319545B1 EXAMPLE 2 Growth Promotion in
Pigs 5       Pigs in the "grower phase (22-50 kilogram live weight) and
"finisher phase" (60-80 kilograms live weight) were fed various amounts of
the growth promotant of the present invention of Example 1. Each kilogram
of the growth promotant comprises 2 x 10[err] protease units, 4.3 x 106
amylase units, 5 x 10[err] lipase units and 2 x 10[err] cellulase units.
The growth promotant was added to a standard feed stock of wheat, barley,
sweet lupin seed, and meat meal. The feed stock contained 13.4 MJ
digestible energy per kilogram, 18.3 % crude protein, con- 10  taining
0.95% lysine, 0.54% methionine and 0.56% threonine along with recommended
levels of minerals and vitamins. The six dietary treatments investigated
consisted of adding the growth promotant at the rate of 0-1.0, 2.0, 4.0,
8.0 and 16 kilograms per ton of feed. Each treatment was allocated to
growing pigs which were fed to a level of three times maintenance which
amounted to 84% and 87% of full appetite during the grower (22-50 kg 15
and finisher (50-80 kg) phases respectively. The results of this experiment
is given In Table I. TABLE I 20       The  Performance  of  Pigs Fed  the
Growth Promotant Admixed with a Basic Feed Stock Growth  Promotant
Nil       1        2       4        8        16 - kg/ton 25 Lightweight
gain - 22-50  kg,  g/day                570      578     575      569
588        577 50-80 kg,  g/day                 732    759        812
791      794      800 30 Feed conversion ratio - 22-50  kg
2.75   2.69   2.79   2.70   2.66   2.71 50-80  kg
3.10   2.99   2.72   2.84   2.83   2.81 Backfat,  P2 mm
14.1   13.4   12.9   12.8   13.1   12.1 35 Carcase dressing  %
68      68       68       68       68       68 40      From the results
shown in Table I, it is evident that the growth promotant of the present
invention improved both growth and feed conversion of the test animals. The
live weight gain of pigs in the grower phase is not as 



marked as those in the finisher phase. In the finisher phase, pigs fed no
growth promotant showed a light weight gain of 732 g/day. Pigs fed with 2
Kg/t of growth promotant showed a live weight gain of 812 g/day. This high-
lights the efficacy of the present treatment. 45      While there Is no
significant differences in carcase dressing percentages between control
animals and those animals fed the growth promotant, there appears to be a
reduction in carcase backfat (measured using standard callipers) with
increasing level of growth promotant. EXAMPLE 3 50 Determination of
Vitapharm Standard Units In Respect of Enzyme Activity A. PROTEASE UNITS 55
One Vitapharm protease unit is defined as the amount of enzyme which will
liberate 0.0447 mg of non-pro- tein nitrogen in a 30 minute colorimetric
Hemoglobin Assay. This assay is carried out at pH 4.7, 40[err]C using
denatured hemoglobin. 6    EP 0319  545B1 Assay: Reagents: 5   1.
Hemoglobin 2. Powdered Pumice 3. Hemoglobin Substrate 10 Weigh 16.0 g of
Difco Brand Bacto Hemoglobin (moisture-free-basis) into a litre beaker. Add
3 scoops of powdered pumice and mix the dry Ingredients thoroughly. With
continuous agitation, add approximately 400 ml. of distilled water and 1 or
2 drops of Dow-Coming Antifoam. Immerse a pH electrode into the hemoglobin
solution and with continuous agitation adjust the pH to 10.0 with 2N sodium
hydroxide. Adjust the volume of 15  the solution to 500ml. Centrifuge the
solution for 15 minutes at 3,000 rpm and save supernatant for substrate. 4.
Stock Sodium Acetate Buffer, 2M Dissolve 164 g of anhydrous sodium acetate
in approximately 700 ml. of distilled water. Using a standar- 20 dized pH
meter, add glacial acetic acid until the buffer is pH 4.70 [err] 0.05.
Adjust the volume of the solution to 1 litre with distilled water. 5.
Sodium Acetate Buffer, 0.2M 25      Pipette 50 ml of stock sodium acetate
buffer into a 500 ml volumetric flask and dilute to volume with distilled
water. 6. Trichloroacetic Acid (TCA), 70% in distilled water 30  7. Sodium
Hydroxide, 2N 8 Sodium Hydroxide, 0.5N 9. Folin Reagent 35 Dilute 1 volume
of Folin-Ciocalteau Phenol Reagent with 2 volumes of distilled water.
Dilute phenol reagent is stable for 1 week. Procedure: 40 1.   Pipette 25
ml of hemoglobin substrate and 25 ml of 0.2M sodium acetate buffer into a
150 ml beaker. With a standardized pH meter determine the pH of the
buffered substrate. If the substrate is not pH 4.70  0.05, the pH of the
0.2M sodium acetate buffer must be adjusted so that 25 ml of hemoglobin
substrate and 25 ml of 0.2M sodium acetate buffer will give pH 4.70  0.05.
45      2.   Pipette 25 ml of hemoglobin substrate and 25 ml of 0.2M sodium
acetate buffer into a 125 ml Erlen- meyerflask. Equilibrate the flask in a
40  0.1[err]C water bath for fifteen minutes. 3.   At zero time, rapidly
pipette 5 ml of an appropriate enzyme dilution into the equilibrated
substrate. Start a stopwatch at zero time. 4.   After exactly thirty
minutes, add 5 ml of TCA solution to each flask. For safety, use a burette
or pipet- 50  ting device. Swirl each flask vigorously. 



5.   Prepare a blank containing 25 ml hemoglobin substrate, 25 ml sodium
acetate buffer, 5 ml distilled water, and 5 ml TCA solution. 6.   Allow the
flaskto stand at room temperature forthirty minutes, allowing the protein
to coagulate com- pletely. Filter each solution through Whatman No. 42
filter paper. it is advisable to refilter the first half of the 55
filtrate through the same filter. The filtrate must be absolutely clear. 7.
Pipette 1 ml of each filtrate, 4 ml of 0.5N sodium hydroxide, and 1 ml of
dilute phenol reagent into a test tube and mix well. 8.   After ten
minutes, and not more than twenty minutes, determine the absorbance of each
filtrate at 7    *                                         EP0319545B1 660
nm against the blank. Calculations: 5      One Hemoglobin Unit (HU) is the
amount of enzyme which will liberate 67.08 mg (5[err] x 6 =67.08) of non-
protein nitrogen under the conditions of the assay. HU/g = [err] [err]    =
absorbance of enzyme digest filtrate at 660 nm 10  F    = fixed
relationship between color development by phenol reagent and protease
hydrolysis. See stan- dardization procedure for explanation. W    = mg of
enzyme added to digest in 5 ml aliquot. Standardization Procedure: 15
Different proteases cleave different peptide bonds. There is no universal
relationship between color development by phenol reagent and the extent of
hydrolysis. However, a fixed relationship does exist for each type of
protease. The fixed relationship, i.e. F factor, can be determined by
incubating hemoglobin substrate with a sample of known hemoglobin activity.
The incubation is folowed with a Kjeldahl nitrogen determination. 20
Reagents: 1. Boric Acid Solution, 2% 25 2. Potassium Sulfate 3.
Concentrated Sulfuric Acid 4. Phenolphthalein Solution 30 1% in 95%
ethanol. 5. Hengar Granules for Nitrogen Determinations 35 6. Methyl Purple
Indicator Enzyme Preparation: Prepare an enzyme solution with the sample of
known hemoglobin activity so that a 5 ml. aliquot of the 40 final dilution
will give a [err] of 10-12. Refer to the calculations for help in
approximating the enzyme dilution. Kjeldahl Procedure: 1.   Carry assay
through steps 1-6 as described in the colorimetric procedure. Run duplicate
blanks and 45 triplicate enzyme digests. 2.  Into a 100 ml Kjeldahl flask
containing 4.0 g of potassium sulfate and 1 selenized granule, pipette 10
ml of blank filtrate. Prepare flasks for each enzyme digest sample in the
same manner using 4 ml. of filtrate. 3.   Pipette 4 ml of concentrated
sulphuric acid into each flask and digest for a period of thirty minutes
after clearing occurs. Turn off heat and allow flasks to cool. Add 40 ml of
distilled water and 1 drop of 50 phenolphthalein solution. Place flasks In
an ice bath for ten to thirty minutes. 4.   Check the pH of the 2% boric
acid solution immediately preceeding a series of distillations. Boric acid
solution should be pH 4.3 to 4.7. Position the delivery tube of the
distillation condenser so it dips into 40 ml of boric acid solution
contained in a 150 ml beaker. 5.   Add 7.0 of sodium hydroxide to the
cooled Kjeldahl flask. Do not mix. Immediately attach the flasks 55 to the
distillation apparatus by means of a rubber sleeve. Mix vigourously.
Distill for three minutes, lower the beaker of boric acid, and continue
distillation for one minute. If bumping should occur, continue immediately 



as If distillation was complete. Rinse the delivery tube Into the boric
acid solution with distilled water. Remove the flame from under the flask.
8    EP 0 319 545 B1 6. Add two drops of methyl purple indicator and
titrate each distillate to pH 4.5 with 0.02 N hydrochloric acid. Determine
the average titre for blanks and enzyme digests. Use the average titre for
HU/g calculations. Calculations: 5 The mg. of nitrogen in 10 ml. of
filtrate due to protease hydrolysis Is calculated as follows: mg. nitrogen
(AN)   = (Sample titerx 10/4 - Blank titer) (0.02N)(14) mg. nitrogen (AN)
= (Sample titer x 2.5 - Blank titer) (0.28) 10/4                =
conversion of 4 ml. of sample filtrate to 10 ml basis 10  0.02N
= normality of hydrochloric acid 14                  = molecular weight of
nitrogen The quantity AN is raised to the 1.5 power, i.e. [err]. If [err]
versus mg. enzyme is plotted, a straight line is obtained. From the
straight line plot determine the weight of enzyme needed to liberate
exactly 5 mg. N. [err] = antilog (1.5 x log AN) 15  Hemoglobin Units per
gram (HU/g) are calculated as follows: HU/gm =[err]0 [err]  = 5 mg of
nitrogen liberated in 10 ml of filtrate 1,000    = conversion of mg. enzyme
to gm. enzyme 20  60/10    = conversion of 10 ml aliquot to 60 ml total
volume basis E       = mg enzyme to give 5 mg N Calculate the F factor for
the type protease as follows: F = [err] 25  W        = mg. of enzyme added
to digest in 5 ml aliquot [err]      = absorbance of enzyme digest filtrate
at 660 m[err] HU/g.   = hemoglobin units per gram of protease as determined
by Kjeldahl standardization procedure 1 Vitapharm protease unit (1 VPPV) =
1 HU so   B. AMYLASE UNITS: One Vitapharm amylase unit is defined as the
amount of activity which liberates 1 mg of reducing sugar as maltose in 30
minutes under conditions of the Vitapharm Amylase Assay, described
hereunder. 35   Assay: Reagents: Starch Substrate4% w/v Soluble Starch
Solution 40 Slurry 20.00 g (moisture-free-basis) of soluble starch (Merck
Reagent Soluble Starch suitable for lodometry, Merck & Co., Rahway, N.J.)
In 75 ml distilled water. With agitation add the slurry to 300 ml of vigor-
ously boiling distilled water. Allow the starch solution to come to boiling
again and gently boll for three minutes. Remove from heat and
quantitatively transfer to a 500 ml Pyrex volumetric flask. Cool to room
temperature 45  under tap water and make-up volume. Starch Indicator
Solution: Dissolve 150 gm of analytical grade sodium chloride (NaCI) In 480
ml. distilled water and heat to boiling. 50  Stir vigorously with a
motor-driven stirrer. Slowly add a smooth suspension of 5.7 g
(approximately 5.0 g dry weight) of soluble starch In 20 ml distilled
water. Bog for at least five minutes and cool. Sodium Carbonate Solution,
10.6% Sodium Carbonate solution, 1.06% Stock Iodine Solution, 0.1 N 55
Dissolve 12.7 g Iodine (12) and 48 g potassium iodide (KI) in approximately
900 ml distilled water. Quan- titatively transfer to a litre volumetric
flask and make-up to volume with distilled water. Iodine Solution, 0.02N
Sulfuric Acid, 0.5N 



9    EP 0 319 545 B1 Sodium Thiosulfate, 0.005N Enzyme Solution The enzyme
solution should be of such concentration that 1 ml. will produce
approximately 20% theoretical maltose during the incubation period.
Amyiases are unstable in dilute solution. The appropriate enzyme solution 5
should therefore, be prepared immediately before use. Do not equilibrate
the enzyme solution at 40[err]C because of the danger of Inactivation.
Procedure: 10     1.   Pipette 25 ml. of 4% starch substrate into a 50 ml
volumetric flask. Add 5 ml of the appropriate buffer and 18 ml of water.
Equilibrate the flask In a 40[err]C [err] 0.5 water bath for 15 min. 2.
At zero time, rapidly pipette I ml of the appropriate enzyme solution Into
the equilibrated starch mixt- ure. Make-up tovolume (with distilled water)
and mix by inversion. Fora substrate blankadd 1 ml. distilled water instead
of the enzyme solution. 15     3.   After each reaction flask has Incubated
exactly 30 min, pipette 5 ml of the starch digest Into a 10 ml volumetric
flask containing 1 ml of 10.6% sodium carbonate. Make-up to volume with
distilled water and mix by inversion. 4.   Determine the reducing value of
the digest as follows: Pipette 2 ml aliquots of the sodium carbonate enzyme
digest into 50 ml glass stoppered flasks. Duplicate all determinations.
Pipette 3 ml of 0.02N iodine sol- 20 ution into the glass flask and rinse
the flask sides with 3 ml. of distilled water. Equilibrate the iodine
mixture in a 20[err]C [err] 0.5[err]C water bath for 30 min. Add 1 ml. of
0.5N sulphuric acid and titrate with 0.005N standardized sodium
thiosulphate. Add three (3) drops of starch solution Indicator as the
solution becomes pale yellow. Con- tinue titrating until the starch-Iodine
complex disappears. 5.   For an iodine blank titrate 3 ml. of 0.02N iodine
solution, 2 ml of 1.06% sodium carbonate, and 3 ml 25 of water.
Calculations: Calculate the reducing values of the digest as follows: 30
1.   Calculate the starch blanks by subtracting the starch solution titer
from the Iodine blank titer. 2.   Calculate the mg. maltose using the
following formula: mg. maltose = (12 Blank - Starch Blank - [err] Titre) x
50 x 0.855 The reducing value of the sample titrated equals the iodine
blank minus the starch blanks minus the sodium thiosulfate titration of the
digest multiplied by 0.855. 1 ml. of 0.005N sodium thiosulfate is
equivalent to 0.885 35 mg maltose. The sample titrated is equivalent to 1
ml of the original digest The reducing value of the sample titrated
multiplied by 50 gives the actual mg of reducing sugarcalculated as maltose
obtained from I g of starch. 3.   Correct hydrolysis values to 20%
hydrolysis using the attached correction factors in Table 2. Calcu- late
the amylase potency using the following equation: mg/mg potency = mg
maltosex correctionfactor 40
mg/mi enzyme 45 50 55 10    EP 0 319 545 B1 TABLE 2 Correction Factors 5
Bacterial Amvlase Calc.   Correction         Calc.   Correction
Calc.   Correction mg.     Factors to         mg.    Factors to
mg.    Factors to 10   Maltose   Convert to  Maltose   Convert to  Maltose
Convert  to 



20%                        20%                        20% 86           .82
175           .94          265            1.14 15       90           .83
180           .95          270          1.16 94           .83          184
.95          274          1.18 98           .84          188           .95
278          1.20 103           .84          192           .97          282
1.24 107           .85          197           .98          287
1.28 20      111            .86          201           .98          291
1.31 115           .86          205           .99          295
1.35 120           .87          210          1.00          299
1.39 124           .87          214          1.00          304
1.44 128           .88          218          1.01          308
1.48 133           .89          223          1.03          312
1.53 25      137           .89          227          1.04          316
1.57 141           .90         231          1.05          321          1.63
145           .90          235         1.06          325          1.69 150
.91          240          1.07          329          1.75 154           .91
244          1.08          333          1.81 30      158           .92
248          1.09          338          1.90 162           .92          252
1.10          342          1.97 167           .93          257
1.11          347          2.05 171           .94          261
1.13          351          2.13 35 C. LIPASE UNITS: One Vitapharm lipase
unit is defined as that activity which will liberate one milli equivalent
of fatty acid in two hours using a Vitapharm Amylase Assay described
hereunder. 40 Assay: Reagents: 45  1. Buffer, 0.1M Phosphate, pH 7.3
Dissolve 2.780 g of [err] in water and dilute to 100 ml Dissolve 2.839 g of
anhydrou[err] in water and dilute to 100 ml Measure 23.0 ml of the [err]
solution and 77.0 ml of the [err] solution into a 200 ml. volumetric flask
and bring to volume with distilled water. 50 2. Substrate, Olive Oil
Emulsion Slowly add 200 mg. of sodium benzoate and 7.0 9 of USP Gum Arabic
to 93 ml of 0.1M phosphate buffer in a Waring Blender running at slow speed
(by using a Powerstat set at 25 to 30). When these reagents are 55
completely dissolved, slowly add 93 ml of USP Olive Oil. When all the oil
has been added, blend at this speed for 3 min and then at high speed for 5
min.    EP 0 319 545 B1 3. Buffered Substrate Into a tared 100 ml
volumetric flask add 54.40 g of the olive oil emulsion and bring to volume
with the 0.1M phosphate buffer solution. This buffered substrate should
have a pH of 7.3. 5 4. Ethyl Alcohol, 95% 5. Thymolphthalein, 1% (w/v) in
95% ethyl alcohol 10  6. Sodium Hydroxide, 0.05N Procedure: 1.   Pipette
5.0 ml aliquots of the buffered substrate into 50 ml Erlenmeyer flasks. One
flask Is required 15  for each sample to be assayed. Place these in a
special holding clamp and set in a 37[err]C water bath. 2.   Prepare a
suitable dilution of the enzyme. Sample dilution will depend on the lipase
activity of the preparation. 



3.   Add 5.0 ml of distilled water to one flask containing the substrate.
This constitutes an enzyme blank. Then add 5.0 ml of each enzyme sample to
other substrate flasks. Mix well and incubate for exactly 2 hours 20  at
37[err]C. Swirl the flasks occasionally. 4.   Stop reaction by adding 3.0
ml of ethyl alcohol to the flasks, add 4 drops of thymolphthalein and mix
thoroughly. 5.   Titrate each flask with 0.05N NaOH to a pale blue end
point. It is preferable to titrate the blank and then match the samples to
it. For measure of enzyme action, subtract blank titration from sample
titration. 25 Calculaton: The extent of hydrolysis of the substrate by
different levels of enzyme is not linear. In order to obtain good
reproducibility, the amount of enzyme required to give a titration
difference (sample titer-blank titer) of 4.0 ml 30  of 0.05N NaOH is the
correct amount of enzyme. There are two procedures that can be used to
determine this amount of enzyme. A. Three Sample Method 35      Three
samples of the enzyme preparation are run exactly according to the
procedure, the weights of sam- ples being chosen so that one will give a
titration difference somewhat less than 4.0 ml, another somewhat above 4.0
ml, and the third approximately equal to 4 ml On coordinate graph paper,
plot the mg. of enzyme against titration difference and draw a straight
line between the points. From the plot read the mg enzyme for exactly 4.0
ml titration difference and use this value to calculate lipase units from
the formula: 40              4.0 x N x 1000   = Lipase units (LU[err]gm.
where N equals the normality of NaOH. mg enzyme sample B. Standard Curve
Method 45      Employing as a standard sample a preparation the activity of
which has been accurately determined, run assays exactly according to the
procedure employing several different sample weights of the standard
sample. Plot the titration differences obtained against mg. of standard
sample, and draw a smooth curve through the points. Having established this
standard curve, to determine the lipase activity of an unknown sample, run
an assay with a convenient sample weight according to the procedure. From
the standard curve determine the 50  weightof standard sample which gives
the same titration difference asthe unknown assay sample and calculate
lipase units by the relation: LU/gm = mg standard sample x assay of
standard sample mg unknown sample 55 D. CELLULASE UNITS: One Vitapharm
cellulase unit is defined as that activity which will produce a relative
fluidity change of one in five minutes in a defined carboxymethyl cellulose
substrate under assay conditions. The assay is based on 12    EP0 319545 B1
enzymatic hydrolysis of the interior beta-1,4-glucosidic bonds of a defined
carboxymethyl cellulose substrate at pH 4.5 and 40[err]C. Reagents and
Solutions: 5 1. Acetic Acid Solution, 2N 2. Sodium Acetate Solution, 2N 10
3. Acetic Acid Solution, OAN 4. Sodium Acetate Solution, OAN 5. Acetate
Buffer (pH 4.5) 15 Using a standardized pH meter, add sodium acetate
solution (0.4N) with continuous agitation to 400 ml. of acetic acid
solution (0.4N) until the pH is 4.5 [err] 0.05. 6. Sodium Carboxymethyl
Cellulose 20 Use sodium carboxymethyl cellulose designated CMC Type 7HP,
Hercules, Inc., 910 Market Street, Wil- mington, Delaware 19899. 



7. Sodium Carboxymethyl Cellulose Substrate, 0.2% w/v 25 Transfer 200 ml.
of distilled water Intothe bowl of the Waring Blender. With the blenderon
lowspeed, slowly disperse 1.0 g (moisture-free basis) of CMC 7HP into the
bowl being careful not to splash out any of the liquid. Wash down the sides
of the glass bowl with distilled water using a rubber policeman. Place the
top on the bowl and blend at high speed for 1 min. Quantitatively transfer
to a 500 ml volumetric flask and dilute to volume with 30 distilled water.
Filter the substrate through gauze prior to use. Enzyme Preparation:
Prepare an enzyme solution so that 1 ml of the final dilution will produce
a relative fluidity change between 35  0.18 and 0.22 in 5 min under the
conditions of the assay. Weigh the enzyme and quantitatively transfer to a
glass mortar. Triturate with distilled water and quantitatively transfer to
an appropriate volumetric flask. Dilute to volume with distilled water and
filter the enzyme solution through Whatman No. I filter paper prior to use.
Assay Procedure: 1.   Place the calibrated viscometer In the 40[err]  0.1
[err]C water bath in an exactly vertical position. Use only a scrupulously
clean viscometer. Cleaning is readily accomplished by drawing a large
volume of detergent sol- ution followed by distilled water through the
viscometer. This can be accomplished using an aspirator with a rubber tube
connected to the narrow arm of the viscometer. 45      2.   Pipette 20 ml
of filtered CMC 7HP substrate and 4 ml of acetate buffer (pH 4.5) into a 50
ml. Erien- meyerflask. Allow at least two flasks for each enzyme sample and
one flaskfor a substrate blank. Stopper the flasks and equilibrate them In
the water bath for 15 minutes. 3.   At zero time pipette 1 ml of the enzyme
solution into the equilibrated substrate. Start stopwatch No. 1 and mix
solution thoroughly. Immediately pipette 10 ml of the reaction mixture Into
the wide arm of the vis- 50 corneter. 4.   After approximately 2 min apply
suction with a rubber tube connected to the narrow arm of the vis- cometer,
drawing the reaction mixture above the upper mark into the drive fluid
head. Measure the efflux time by allowing the reaction
mixturetofreelyflowdown pastthe uppermark. As the meniscus of the reaction
mixture falls past the upper mark start stopwatch No. 2. At the same time
record the reaction time in minutes from stop- 55 watch No. 1 (T[err]). As
the meniscus of the reaction mixture falls past the lower mark, record the
time in seconds from stopwatch No. 2 (T[err]). 5.  Immediately re-draw the
reaction mixture above the upper mark, Into the driving fluid head. As the
meniscus of the reaction mixture falls freely past the upper mark, restart
stopwatch No. 2. At the same time 13    EP 0 319 545 B1 record the reaction
time in minutes from stopwatch No. 1 (T[err]). As the meniscus of the
reaction mixture falls past the lower mark, record the time in seconds from
stopwatch No. 2 (T[err]. 6.   Repeat step five until a total of four
determinations is obtained over a reaction time (T[err]) of not more than
15 minutes. 5      7.   Prepare a substrate blank by pipetting 1 ml. of
distilled water into 24 ml. of buffered substrate. Pipette 10 ml. of the
reaction mixture into the wide arm of the viscometer. Determine the time
(T[err]) in seconds required for the meniscus to fall between the two
marks. Use an average of 5 determinations for (T[err]). 8.   Prepare a
water blank by pipetting 10 ml. of equilibrated distilled water into the
wide arm of the vis- cometer. Determine the time (T[err]) In seconds
required for the meniscus to fall between the two marks. Use an 10 average
of 5 determinations for (T[err]). Calculations: One Cellulase Unit (CU) is
that activity which will produce a relative fluidity change of 1 in 5
minutes in a 15  defined carboxymethyl cellulose substrate under the
conditions of assay. Calculate the relative fluidities (F[err]) and the
(T[err]) values for each of the four efflux times (T[err]) and reaction
times (T[err]) as follows: Fr   = (T[err] T[err]   = 1/2(T/60 sec min) +
T[err] = [err] 20  Where: F[err]   = relative fluidity for each reaction
time 



T[err]   = average efflux time for the substrate blank In seconds T[err]
= average efflux time for the water blank In seconds T[err]   = efflux time
of reaction mixture in seconds 25  Tr   = elapsed time in minutes from zero
time; I.e. the time for addition of the enzyme solution to the buffered
substrate until the beginning of the measurement of efflux time (T[err] TM
= reaction time in minutes (T[err]), plus one-half of the efflux time
(T[err]) converted to minutes. Plot the four relative fluidities (F[err])
as the ordinate against the four reaction times (TN) as the abscissa. A
straight line should be obtained. The slope of this line corresponds to the
relative fluidity change per minute 30 and is proportional to the enzyme
concentration. The slope of the best line through a series of experimental
points is a better criterion of enzyme activity than is a single relative
fluidity value. From the graph determine the F[err]values at 10 and 15 min.
They should have a difference in fluidity of not more than 0.22 nor less
than 0.18. Calculate the activity of the enzyme unknown as follows: [err]
Where: F[err]   = relative fluidity at 5 min of reaction time F[err]  =
relative fluidity at 10 min of reaction time 1000 = milligram per gram 40
W    = weight in milligram of enzyme added to the reaction mixture in a 1
ml. aliquot of enzyme solution. Claims 45      1. (Amended) A growth
promotant comprising microgranules having a core consisting of one or more
immobilized enzymes selected from: (I) protein digesting enzymes; (ii)
carbohydrate digesting enzymes; (111) fat digesting enzymes; and 50
(iv) fibre digesting enzymes; the core being encapsulated within a water
soluble film, and coated with an enteric coating comprising an alkali
soluble, acid insoluble polymer, or a high molecular weight polymer whose
structure is substituted with or con- tains windows of fatty acid or other
material capable of being solubilized by intestinal Juices. 2. A growth
promotant as claimed in claim 1, wherein the core comprises enzyme(s)
immobilised within a 55  gel-like matrix. 3. A growth promotant as claimed
in claim 2, wherein the gel matrix comprises k-carrageenan, gelatin, algi-
nates, cellulose or its derivatives; or gel forming synthetic polymers. 4.
A growth promotant as claimed in any one of claims 1 to 3, wherein the
microgranules have a size be- 14    record the reaction time in minutes
from stopwatch No. 1 (T[err]). As the meniscus of the reaction mixture
falls past the lower mark, record the time in seconds from stopwatch No. 2
(T[err]. 6.   Repeat step five until a total of four determinations Is
obtained over a reaction time (T[err]) of not more than 15 minutes. 5
7.   Prepare a substrate blank by pipetting 1 ml. of distilled water into
24 ml. of buffered substrate. Pipette 10 ml. of the reaction mixture into
the wide arm of the viscometer. Determine the time (T.) in seconds required
for the meniscus to fall between the two marks. Use an average of 5
determinations for (T.). 8.   Prepare a water blank by pipetting 10 ml. of
equilibrated distilled water Into the wide arm of the vis- cometer.
Determine the time (T[err]) in seconds required for the meniscus to fall
between the two marks. Use an 10  average of 5 determinations for (T[err]).
Calculations: One Cellulase Unit (CU) is that activity which will produce a
relative fluidity change of 1 in 5 minutes in a 15  defined carboxymethyl
cellulose substrate under the conditions of assay. Calculate the relative
fluidities (F[err]) and the (T[err]) values for each of the four efflux
times (T[err]) and reaction times (T[err]) as follows: F[err]   = [err]
T[err]   = 1/2(T[err]/60 sec min) + T[err] = [err] 20   Where: 



F[err]   = relative fluidity for each reaction time T[err]   = average
effux time for the substrate blank In seconds T[err]   = average efflux
time for the water blank in seconds T[err]   = efflux time of reaction
mixture in seconds 25   Tr   = elapsed time in minutes from zero time; i.e.
the time for addition of the enzyme solution to the buffered substrate
until the beginning of the measurement of efflux time (T[err]) TM    =
reaction time in minutes (Tr), plus one-half of the efflux time (T[err])
converted to minutes. Plot the four relative fluidities (F[err]) as the
ordinate against the four reaction times (TN) as the abscissa. A straight
line should be obtained. The slope of this line corresponds to the relative
fluidity change per minute 30  and is proportional to the enzyme
concentration. The slope of the best line through a series of experimental
points is a better criterion of enzyme activity than is a single relative
fluidity value. From the graph determine the F[err] values at 10 and 15
min. They should have a difference in fluidity of not mre than 0.22 nor
less than 0.18. Calculate the activity of the enzyme unknown as follows:
CU/g = [err] Where: F[err]   = relative fluidity at 5 min of reaction time
F[err]  = relative fluidity at 10 min of reaction time 1000 = milligram per
gram 40  W     = weight in milligram of enzyme added to the reaction
mixture in a 1 ml. aliquot of enzyme solution. Claims 45      1. (Amended)
A growth promotant comprising microgranules having a core consisting of one
or more immobilized enzymes selected from: (i) protein digesting enzymes;
(ii) carbohydrate digesting enzymes; (iii) fat digesting enzymes; and 50
(iv) fibre digesting enzymes; the core being encapsulated within a water
soluble film, and coated with an enteric coating comprising an alkali
soluble, acid insoluble polymer, or a high molecular weight polymer whose
structure is substituted with or con- tains windows of fatty acid or other
material capable of being solubilized by intestinal juices. 2. A growth
promotant as claimed In claim 1, wherein the core comprises enzyme(s)
immobilised within a 55   gel-like matrix. 3. A growth promotant as claimed
in claim 2, wherein the gel matrix comprises k-carrageenan, gelatin, algi-
nates, cellulose or its derivatives; or gel forming synthetic polymers. 4.
A growth promotant as claimed in any one of claims 1 to 3, wherein the
microgranules have a size be- 14    EP 0 319 545 B1 7
EPO319 545 B1 tween 15 and 500 [err]m. 5. A growth promotant as claimed in
claim 4, wherein the granules have a size between 50 and 350[err]m. 6. A
growth promotant as claimed in Claim 1 to 5, wherein the fatty acid
comprises C[err] fatty acids. 7. A growth promotant as claimed in claim 1
to 5, wherein the water soluble film is gelatin. 5      8. A growth
promotant as claimed In claim 1 to 5 and 7, wherein alkali soluble, acid
insoluble polymer is cellulose acetate phthalate. 9. A growth promotant as
claimed in claim 1 to 7, wherein the high molecular weight polymer is
polybutylmethacrylate. 10. A growth promotant as claimed in any one of
claims 1 to 9, containing: 10        2 x 1O[err] to 2 x 107protease units
4.1 x104 to 4.3 x 10[err] amylase units 0.5 to 5 x 10[err] lipase units 2 x
102 to 2 x 10, cellulose units, per kilogram of said growth promotant. 15
11. A method for increasing animal growth comprising the administration of
a growth promoting amount of 



the growth promotant as claimed in any one of claims 1 to 10 the method
excluding Increasing animal growth In preweaned animals by the use of
beta-galactosidase. 12. A method as claimed in claim 11, wherein the growth
promotant is administered to an animal in admixt- ure with animal feed. 20
13. A growth promotant as claimed in any one of claims 1 to 10 in
association with a pharmaceutically or veterinarily acceptable carrier or
excipient. 14. A method for increasing animal growth comprising the
administration of a growth promoting composition as claimed in claim 13.
15. Animal feed in admixture with a growth promotant as claimed in any one
of claims 1 to 10. 25      16. Animal feed in admixture with a growth
promoting composition as claimed in claim 13. 17. A method for the
production of an animal growth promotant as claimed In any one of claims 1
to 10 or 13, comprising the steps of: (a) immobilising one or more enzymes
selected from (i) protein digesting enzymes; 30        (ii) fat digesting
enzymes; (iii) fibre digesting enzymes; (iv) carbohydrate digesting
enzymes; within a core; (b) microgranulating the immobilised enzymes; 35
(C) encapsulating the microgranules with a water soluble mechanical
barrier, and (d) coating the microgranules of step (c) with an enteric
coating comprising an alkaline soluble acid insol- uble polymer, or a high
molecular weight polymer whose structure is substituted with or contains
windows of fatty acid or other material capable of being solubilised by
intestinal juices. 18. A method as claimed in claim 17, wherein the enzymes
are immobilised within a gel-like material. 40      19. A method as claimed
in claim 17, wherin the microgranules are spray coated with the water
soluble mechanical barrier of step (c) and the coating of step (d).
Patentansprilche 45 1. Wachstumsfbrderer, der Mikrokomchen mit einem Kem
umfalt, der aus einem oder mehreren Immobi- lisierten Enzymen bestsht, die
ausgewihit sind aus: (0 proteinabbauenden Enzymen, (ii)
kohlehydratabbauenden Enzymen, 50     (iii) fettabbauenden Enzymen, (iv)
faserabbauenden Enzymen, wobei der Kem In einem wasserioslichen Film
elngekapselt und mit einem erst im Dami loslichen Oberzug ver- sehen ist,
der ein alkalil8sliches, saureunlsliches Polymer oder ein Polymer mit hohem
Molekulargewicht umfaft, dessan Struktur mit Fettsauren odereinemanderen
Material, dasdurch Darmslftegel~stwerden kann, 55 substituiert ist oder
Fenster davon enthAlt. 2. Wachstumsffrderer nach Anspruch 1, worin der Kern
sin oder mehrere Enzyme umfallt die in einer gelihnilchen Matrix
immobilisiert sind. 15    EP 0 319 545 B1                  I I!IlII 111111
11111 11111 II I!I 3. Wachstumsf5rderer nach Anspruch 2, worin die
Gelmatrix k-Carrageen, Gelatins, Alginate, Zellulose oder deren Derivate
umfaflt, oder gelbildende synthetische Polymers. 4. Wachstumsf8rderer nach
elnem der Anspriiche I bis 3, worln die Mikrok8mchen sine GrS~e von 25 bis
500 prm aufwelsen. 5      5. Wachstumsfarderer nach Anspruch 4, worin die
Komchen eine GrOSe von 50 bis 350 pIm aufweisen. 6. Wachstumsfirderer nach
Anspruch I bin 5, worin die Fettsaure C12.. Fettaluren umfalt. 7.
Wachstumsforderer nach Anspruch I bis 8, worin der wasserl8sliche Film
Gelatins Ist. 8. Wachstumrfirderer nach Anspruch I bin 5 und 7, worln das
wasserl8sliche, saursunilsliche Polymer Zelluloseacetatphthabat lt. 10
9. Wachstumesfrderer nach Anspruch I bis 7, worin das Polymer mit hohem
Molekulargewicht Polybutyl- 



methacrylat lt. 10. Wachstumnsf8rderer nach elnem der Ansprflche 1 bis 9,
enthaltend: 2 x 103 bis 2 x 107 Proteasesinheien 4,1 x 104 bis 4,3 x 108
Amylaseeinheiten 15        0,5 bIn 5 x 103 Llpaseelnheiten 2 x 102 bis 2 x
106 Zeiluloseeinheiten pro Kilogramm des Wachstumsf8rderers. 11. Verfahren
zur Steigerung des Tibrwachstums, das die Verabreichung elner
wachstumsfirdemden Menge des Wachstumsforderers nach einem derAnspriiche 1
bis 10 umfait, wobei das Verfahren die Steige- 20  rung des Tierwachstums
be! nicht entwohntbn Tieren durch die Verwendung von Beta-Galaktosidase
aus- schlielit. 12. VerFahren nach Anspruch 11, worin sinem Tierder
WachntumsforderermitTiemahrung vermischtver- abreicht wird. 13.
Wachstumrafrderernach sinem derAnspriiche 1 bis 10 in Verbindung miteinem
pharmazeutisch oder 25  veterinarisch vertraglichen Trager odor Vehikel.
14. Verfahren zur Steigerung des Tierwachstums, das die Verabreichung einer
wachstumasfrdemden Zusammensetzung nach Anspruch 13 umfait. 15. Tbemahrung
mit beigemengtom Wachstumsforderer nach elnem der Anspr~che I bis 10. 16.
Tiemahrung mit beigemengtem Wachstumsfarderer nach Anspruch 13. 30      17.
Verfshren zur Herstellung sines Tierwachstumsf8rderers nach einem der
Ansprflche I bis 10 oder 13, welches foigende Schritte umfalt: (a)
Immobilbierung sines oder mehrerer Enzyme, gewihit aus: (I)
protbinabbauenden Enzymen, (ii) fettabbauenden Enzymen, 35
(lii)faserabbauenden Enzymen, (iv) kohlehydratabbauenden Enzymen, in elnem
Kem, (b) Mikrogranulieren der Immobilisnerten Enzyme, (c) Einkapseln der
Mikrokomchen mit einer wasserl8slichen, mechanischen Grenzschicht, und (d)
Oberziehen der Mikrok5rnchen aus Schritt (c) mit einern erst im Darm
i8n1ichen Oborzug, der sin alka- 40     lildsliches, slureunl8sliches
Polymeroderein Polymer mit hohem Molekulargewicht umfait, dessen Struk- tur
mit Fettsauren odor elnem anderen Material, das durch Darmsafte geldst
werden kann, substituiert it odor Fenster davon enthalt. 18. Verfahren nach
Anspruch 17, worin die Enzyme in elnem gelihnlichen Material immobilnisert
werden. 19. Verfahren nach Anspruch 17, worin die Mikrokdrnchen mit
derwasserlislichen, mechanischen Grenz- 45  schicht von Schriff (c) und dom
Oberzug von Schritt (d) sprihlberzogen werden. Revendlcatlons 50      1.
Promoteur de croissance comprenant des microgranules contenant une Ame
consistent en une ou plu- slours enzymes immobilinses choisles parmi: (i)
le enzymes digerant len prothines; (ii) lea enzymes dig6rant lea hydrates
de carbone; (iii) les enzymes dig6rant les graisses; at 55     (Iv) les
enzymes digdrant le fibres; Iame etant encapsul6e dans un film soluble dans
l'eau et enrob6e dans un enrobage kdratinI6 comprenant un polymere soluble
dann les alcalis et insoluble dans lea acides ou un polymere de haut poids
mol6culaire 16    r ,~                                    EP0310545B1
I I!I1III L~lA l!EP 0 319 US B1 dont la structure est substituee parou
contient des fenetres d'acide gras ou d'une autre matibre capable d'6tre
solubillsee par les sucs Intestinaux. 2. Promoteur de croissance suivant la
revendicatlon 1, dans lequel l'Ame comprend une ou des enzymes
immobilis6eas dans une matrice semblable A un gel. 5      3. Promoteur de
croissance suivant la revendication 2, dans lequel la matrice de gel
comprend du k- carragheenane, de la g6latine, des alginates, de la
cellulose ou des derives de celle-ci, ou des polymeres 



synthetiques formant un gel. 4. Promoteur de croissance suivant 'une
quelconque des revendications I A 3, dans lequel les microgra- nules ont
une dimension entre 25 et 500 im. 10     5. Promoteur de croissance sulvant
la revendication 4, dans lequel les granules ont une dimension entre 50 et
350 pm. 6. Promoteur de croissance sulvant l'une quelconque des
revendications I A 5, dans lequel l'acide gras comprend des acides gras en
Clz*+ 7. Pmmoteur de croissance sulvant l'une quelconque des revendications
I A 8, dans lequel le film soluble 15  dans I'eau est la gelatine. 8.
Promoteurde croissance sulvant lune quelconque des revendications 1 A 5et7,
dans lequel le polymbre soluble dans lea alcalis et insoluble dans lea
acides eat l'ac6tate-phtalate de cellulose. 9. Promoteur de croissance
suivant l'une quelconque des revendicatbons I A 7, dans lequel le polymere
de haut polds mol6culaire eat le poly(methacrylate de butyle). 20      10.
Promobeur de croissance sulvant l'une quelconque des revendications I a 9,
contenant: 2 x 10 0A 2 x 107 unitas de protease 4,1 x 104 A 4,3 x 108
unitis d'amylase 0,5 A 5 x 103 unites de lipase 2 x 102 A 2 x 106 unites de
cellulose 25  par kilogramme de promoteur de crolssance. 11. Procdd6 pour
augmenter Is croissance animale, comprenant I'administration, en quantites
stimulant la croissance, du promoteur de crolssance suivant 'une quelconque
des revendications I A 10, le procede excluant l'augmentation de la
croissance animale chez des animaux prisevrws en utilisant la
beta-galactosi- dase. 30     12. Procdhsuivantla revendication 11, dans
lequel le promoteurdecroissanceestadministr6 A un animal en m6lange avec un
ailment pour animaux. 13. Promoteur de crolbsance sulvant l'une quelconque
des revendications 1 A 10, en association avec un excipient ou v6hicule
pharmaceutiquement ou v6tbrinairement acceptable. 14. Proc6d6 pour
augmenterla croissance animale, comprenant l'administration d'une
composition de pro- 35  moteur de croissance sulvant la revendication 13.
15. Ailment pour animaux en m6lange avec un promoteur de crolssance sulvant
l'une quelconque des revendications I A 10. 18. Ailment pouranimaux en
m6lange avec une composition de promoteurde crobssance suivant la reven-
dication 13. 40      17. ProcidA pour produire un promoteur de croissance
animale sulvant l'une quelconque des revendica- tions I a 10 ou 13,
comprenant les stades: a) d'immobilisation d'une ou plusleurs enzymes
choisies parmi: (i) lea enzymes dig6rant les prot61nes; (ii) les enzymes
dig6rant lea gralsses; 45        (iii) les enzymes dig6rant lea fibres;
(iv) les enzymes dig6rant les hydrates de carbone; dans une Ame; b) de
microgranulation des enzymes immobilis6es; c) d'encapsulation des
microgranules avec une barriere m6canique soluble dans leau; et d)
d'enrobage des microgranules du stade (c) au moyen d'un enrobage kkratins6
comprenantun polymere 50     soluble dans lea alcalis et insoluble dans les
acides ou un polymere de haut poids mold6culaire dont la struc- ture est
substituhe par ou contient des fenitres d'acide gras ou d'une autre matlere
capable d'etre solu- bilisee par les sucs Intestinaux. 18. Proc6d6sulvantla
revendication 17, dans lequel lea enzymessont immobilis6es dans une matiere
sem- blable a un gel. 55      19. Proc6d6 suivant la revendicatlon 17, dans
lequel les microgranules sont revetus par pulverisation de la barrlere
m6canique soluble dans l'eau du stade (c) et de l'enrobage du stade (d). 17


