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due to thei racbi@lcgRistily of Shle sEmoHBinfiribbillde@ viehnés sdlttéd o di st ribution through
feed. EPwA- 007(j phteindigiasting &esmes, M cr ogr anul ar formulation with a core

conpri si ng an (Hchibvtgdeprijgestinglerzymeapl | d, sem -solid or gel form the core
bei ng surr oundiipfatxjgesting eszymest oret hy| cel I ul ose conbined with an enteric

pol ymer. Such () fbeedigestingieagymess not particul arly satisfactory since the
sol vent s us & cpre beingenagnstilpteduvitharwatsr salule fil and coatertivith @n endatic gepting domprising jasy elkali
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solubilized by intestinal juices. The term"inmobilized form' refers to the
enzynmes being immobilized within a gel-like material, enclosed within a
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Wi thin a sem -perneabl e nenbrane; (b) The cross-l I nki ng net hod -
I nternol ecul ar cross-1inking of enzyges diis q 42i ng crosslinking reagents; or
(c) The carrier binding net hod - The phy5| cal’ or chemi cal binding of

enzynes to a wat.er insol ubl e subStance 2 EP O 319 545 B1 by ionic and/or
coval ent bondY lopisandorseyslen i on Is carr| ed out hat the enzynes
retain thei rTh‘h;P‘B'P 'E?&'“ﬁ'&'? W ' h| n core
may be carri edea?Mp’:grf \']la8° F’a’f ' s - wth %gegtf

f orvi‘ng g e "s s's"fjc P eareenz S Iare SRrPadPed
wi t At e org;a,q &le gifo ELJehé inclE&S dtiﬁe&f: &ELn LIQ sngellags%%t'ﬁscjeﬁ\yah\}égeor
K-carrageengfo, r?& fa6s d? bhitbdan Ebs%ﬁinb}é@eﬁns&%d‘{i@wepus
gel - f or m ng &) as po yam des or chitosan.

absorbi ng age heiaﬁng &eus&mnl.emomtomuﬂﬁbt Ahzmeer.eutjamAaletsuwmwamr & digh
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and 500 fger r] rifl) Rietejn diggstingranzyines (el jecenzymes) 50 and 350 [err]m Exanpl es of
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cel lul ase, peOédc&b%ﬁl&ion Iﬁ%ﬂe&iﬁb bidposifeR of el A +H rdchaditalibErier oVéd the totE erfbBilg Physical N
of a thin fishgaaBén dhtheBsrE FdbshMicrélidniile Ghd i8\6MVirornkbRt. T RIMRAGH Al iSbILBIB YaSdqGedls sol-
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For exanple, a gel. containihg di gestive enzynes may be extruded through a
sieve of very smal | pore size, or MapfigkdsqAze dried to give particles of
the desired size. Al ter natively, di gest Ive enzynmes in a solution capable 50

of formng a qgel,, ma S ou swtable nozzletoformflne
dropl et's \g/]\,hl cg"h §’§'s' "{f%ﬁ%ﬁ’ﬁ l@ﬁ'e(/\?ﬂ"\%ﬁh ﬁ‘g'?s“ aga'“St
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rel ease of enzmees, due to the Increased surface area of the m crogranules.
3 EP 0 319 IbAmirdit afimalspa lgh radleaularadeight patyiharmrsushGs Pollyiutylnaethatrglate adiofatty dcldavin-
enzyme cont slows, prgfemably €;2-2p allows the pagsagetof the growth pepenotastt throkggh &tewnasniandhthe stomdnd. In
enzynes by dredniestimal egibnscpartisularly é@ doedenuny fatiypewidiwirslowsoane dijestadibydipeses, ithus elvaing thg .
Because &F miatersoluble cabtingdo breregraded ghid theorepaposerncaupingitioswel) ansideleage digastive epzymes.

si gni fi cant Minde banotadinthis reghrdifhal the gall nartidiasize of theyniasagranties, whichumay be sohievad acoprding

i s achi eved o trnpracticeof the presenpiqypstion; fagilitaies ied Reasagef sniceegranvien thipyghdhedurarant i t i es
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When the gro ﬁiﬂ?ﬁglﬂg&nii%ntﬁhlﬁ% gfa“ggm%gmg E I nt estl ne of
nonogastric ary h po ion ad; )é

wi ndows g e cgdt&%ttﬁ‘é%m al Yrdwt dr&ﬁcl:aniéé'p&%ﬁsﬁm ﬁd &n%ﬁéph .‘HE& ccept-
wat er sol ublagie Cip AdtdriehiyCaibisptabid cﬁrﬁér@r i Fo ple, oddinfistered
causing it mhw kaolfeic! cBlcRA2arbéHatd ¥, Bodilhe sHibhde, odeer%uma&ailﬁc SIPhdiS fefrosuf
hi gh 1ol eculpfidte, Wah§HRbsersMphARE: potiseiin .oaiae,l-'&elbmb HotabsiR dhibfdey beMnfam\aridfor idininy st
W n- dows, [as bibtay éndling, dhlofde! dicolihdmiaSroliclacid,RAé dRais AfD3] BX, 81,82/ 56 a8 BIMt ant

t hr ough hohe I uAcesrding tola éti furthedr aspaet ¢ thelinverititre; thierd ispedividéettd fodd @ Ghhpositian fgd prioinbtihy brawth
t he duodenurn arinsels; vorpdsing the afctementianed grdwit) @esimatantiy adsoqiatierewith ah lapysopsibte entinaldesti ne
15 water sotodhl e coating to be degraded and the core exposed, causing itto
swel | and r el ekxampiel of espraprate anime) feedsstocks indlude prp dy moneof thelfoljowing:maize, vehgatr riddiing,
thatt he smalspyabesnmed, 8shyneal: grges meals skim el Hiceliimnbosphaim imalh comyyric,anilp.otiiers wikaralfa
accor di n¥ t &eelh@c-practice of the present Invention, facilitates the passage
of i crogr anul Be VArRESARGHNS 1w P{?ﬂﬁ'ﬁ‘e(sﬂﬂ@@f’meﬁ torthe gEpwth prameogant is.agb eriieal. The qpfial
present i nvEMPYRPf enzy %'“mé@ the gravth BRmplapt may be weadly ﬂﬂe"f“}‘l‘éd Yihgutupdus
ani mal s by an_effecti ve of a ro t ant
25 horei g b Fﬂi?%@;q”évs 5 it he oS omet A-Fad hapacipa s Weaet R 595
metkhdd sho (&ase Qhw ' £9Y|§d feed utilization. Animls
which may b At ed1l;(y101£ | ude pigs, sheep, goats,

horses, chi ggRs., du@lgqosmévﬁph%“ gBsts! C aninmals. The growth pronotant
of the presepgiudssVent2ixate tBY% 18itspham cdiuiEsldis.st ered to animals. 1 n another
aspect ofs t he Wdr€ profefably, DHEKIbGrEM of grdWe Fonhdianbér @éipfbesht Avenfishuatiiks: On f or

i NCreasi ng ®fitédsd gr:@wt1bs pratéase Gt ai ni ng t he ani mal growth pronotant as
previ ously dewyasd bed 4l3x 1asawasadniton Wi t h a pharnaceutically accept- able,
or vet eri naitiphse accepixabi lipaspanitsi er or exci pi ent.. For exanple, the growth
pr onot ant nelldese adri2ixi19t elutage wpits.h wat er, kaolin, talc, cal ciumcarbonate,
| act ose, %sodi Ukack Hitheraboke enzymepere foodigradeatscdefined indhesfiob¢h Alzamical IfidexEds M- phat e,
manganese sul pHhaeezyme uiita givanaheve swiVilephamstanéant units, andeacesialgviated-Acordingdo the methods
sel enium afeVsthinfemple ds such as biotin, choline, chloride, nicotinanide,
folic aci d ar&P“?fF'ﬁ‘%ﬁaﬁ@' Whetﬁp"@”}? pregent '“B°2't'°"B@°’a|'FcP"‘B!£’2"a prgcess for theyredyetien g

to a stil] prmofant cqmp F'FEP’!““ erels i ded a food
" conposi t1 on fo WF‘B ggd ﬁgEF‘BWPFyF‘ﬁ“Q t%ﬁﬂ'ﬁ’r‘?@ﬁ' ‘he af or ement i oned
St

growt h pronDtant( W th an appropriate anlnal feed stock.
Exanpl es of appraprl feed stocks include one or nore of the
foll owi ng: mai ze, wheat, n1ddI|ng, soya bean neal, fish neal, grass neal,
skimm |k, tricalciunphosphate, malt, cofn, rice, mlo, whey, alfa-alfa 35
neal , etc. The various anounts (ww) of enzyne(s) incorporated into the
growm h pronotant is not critical. The optinmal anobunts of enzynes to be

| ncorporated Into the gromh pronotant nay be readily determ ned w thout
undue experinentation. Preferably, each kil ogram of the growh pronotant,
according to the practice of the present invention con- 40 tains the



Pr ot ease 2 x 10[err] to 2 x 10[err] Vitapharm protease units Anyl ase

1 x IO[err] to 4,3 x 108 Vtapharr%%bm.,unrts Li pase : 0.5to 5 x
10[ err] \/tapharmllpase unlts Cel | ul ase 2 x 102 to 2 x 10[err]

Vi t apharm cel | ul,g upi " Mbre preferably, one kilogram of growth
pronot ant of th "' %%Z""‘F ?sron cont ains: Protease . 2 x 10[err]
protease units geit err] anyl ase units Lipase 5 X
10[err] Ilpas 0%'1% 10[err] ceIIuIase units. 50

Eact of t.he ab i I'Jg%eqm&bﬂ :f“m, r S3bie fbing of, kg Food Chenmi cal
o, &d 111 fod of sfdb (T WitiFSkRY 3n am:n uara 8 oo ek, &HY High-
and are cal CU':ﬂ&l@c@laﬁMéﬂf&lyﬂﬂr Hosd StEctiE s THiHRiptaPily itterstobl dnt wi fattyacid.

Accordi ng to aprfetably the Hiididdran@ed:Ré spray ooét&mmrm sIibREchdniRal bl df st (c) and
provi ded a mm&m#%@he production of an animal growth pronotant

conpri si @y t hepreferably, imhoblization with(p@)cork FEMERSIb thie enzipesbaing Mimobiidee withiza/gekitke material.
sel ect ed fr om Arlireal gro@thpprénttetitsSdr thisCinvhtion (inkjeager ariintdl weight gain tand) BnpRive Yeaw sitiliz4tioh. )
fat di gesti rgdidonalyntheanindal growth promdtert Addsdes Carcdsd bdckibt Thischivgeleérengeat whitti® egmnier-v )
car bohydr at elalli dpeiesbleng enzynes; within a core, (b) mcrogranul ating the

i mobi | i zed enkhprinventiomwill now be(furthercdescripadiandillusirgted with reference tn-tharfollowing examples

wat er sofbl e mechanical barrier, and (d) coating the mcrogranul es of step
(c) with ei tEX8MPERT o] kal i ne sol ubl e acid insol uble polymer, or a high

nol ecul ar wei ht I mer whose structure is Interrupted by interstices and
wi ndows of °-‘-“" gppration ofthe,animal growth gromptant o anul es are spray coated with

Ege wat er  sol %%{E h’i%i Ksal brr er f ste t)ara n g‘P?'% e(r)sﬁg ![,é(}g\hlﬁﬁess%rﬁﬁﬁf‘es
bel\ng [ mmbr I Kz g&g
I

e% bt ez
this inventio Mo?ﬁlﬁ&n@'}h ‘A@rh S‘se sh} téaéé‘ta 4l
Additional Iy, ¢h&gsdRbdiRisotoi hbté &Eﬁ??él&ﬁon &&?M‘i\% 1M Na) #64) at
gives | egner nppg at¥oc: fhis Solldio Blided fo sBlulioh (BIRRA hadg ob Fb}tﬁ'&tﬂs%ums 2.5 ROW
be further desg bfiskedebiv ih Watbristhéihdidditdhé aitmamamet&umrtgeor ksMoinBgbnized for
exanpl es. 15 Ex@wfekfoulatsbibii@ad thén dobiedIa 2ECigRing @ hel bhccanaiiidthd phgéedWt N pr onot ant
20 (a) 2% ¢c) Theaastitinggbl alid dyasdus gases wéicoblad 10155C; decattéd)filared aid freezewidéd> Thedilee®
t enper at ur e of diedeatena) i€miled tb biveck granole sizé of 25-000uh . The gramuea gre¢iea washed withlaiherdérthg
Thi s sol &t i on dgenttshabras 25%| wid gluteraldéiyde driiomadéhydey of equal enzymatic
activities (eqNwmatvely,theedel phagexf steni (b) iwextrided ded sprageti through 90unasiappates aif3 kefemy and
capabl e of di gérenrehtyS mekesdnini2$% wiviglytaraldehydp prformplinsolfifiop resuitingtin granule ferfnation.
anyl ase, cel | uldhEe grapvles asethen filtared and yasked with a sefleaingnopet quqhias glyesrahfiny film softener
phosphat e buff'é?y@é'F‘!j’t i on (40% 0. 067M [ err] 60%of 0.67 M err]) at 25
pH 6 at 50| err I3 he fespltinggmnyles 259, filte "§d @ﬂ"’t"ﬂ %FWFW and horm ni zed at
R L (o

500 rpm for 150 ¢grpmuies ofthapreos Wc‘, \ﬁkﬁe

to the soluti %Z%h t"r“ §‘.'f?"tﬂ° §??f"ﬁ?t'f ﬁ"fpéayl% Aok BF""éi; H@?ts
hour at 50rpm Ye”pl of m@gr]c giving a gel and an aqueous
phase. (g) The re aqueous phase are cooled to S[err]C,
decatited, filtere drred The freeze dried material is mlled to
give a granul e Si Zfid Bletopatouolh Gfw | M The granul es are then washed with a
hardeni ng 30 (h)AsaﬁI&matw%W&hpgaﬁglﬁﬂéléﬁﬂl&uﬁighttpaﬁrﬁérdﬁﬁygﬁct% isfirfnuBtb St htidtices
Al ternatively, oriwia yEdoStRd dn)thd granatés GritirtREFinaIWibightds FOBRAWAL. I Th@ttaling
50[err] mesi ze ¢mpases:at 3 kP/cnferr] and dropped 1-5 netres into 2.5% w v

gl ut ar al dehyde or 3F%Polgbltyimethadryiete on resulting in granule formation. (d) The
granul es are then G.15% dhubtphthadtenashed with a softeni ng agent such as

gl ycerol . Any fil .0 dtearicacidray be used. 35 (e) The resulting granul es
are filtered, fl uiatsiby acatatetndol%wWwi ed at 40[err]C.
50 In step (2) k-carrageenan can be substituted with any gel fooming 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*, Rb*, Cs* or alkali
metal ions such as Mg2*, Sr2* or bi- or tri- valent metal ions such as Al¥*, Mn?*, Ba2t, Co2*, Ni2*, Zn?*, Pb2*, etc.
or NH,* ions or aliphatic amines or aromatic diamines such as triethylamines, methelenediamines, ethylamines,

55 hexamethylenendiamines, etc.



(f) The granules of the preceding step are spray coated with 1-2% w'v of
gelatimin water solution, at 40[errE},Q31‘ﬂ,§BQ\n acid resistant, alkali

sol ubl € coating is then spray coated on the granules until the final weight
I's 120%\/\//w5§g@géoatl ng conprisés: 6% w w cellul ose acetate phthal ate 40
30% wW w i so 40 0.5% w w castor oil and acetone to 100%

ww (h) As @E ﬂlﬁrgxﬁort‘:giiin\ﬁﬁ to step (g) a high nolecul arwei ght pol ymerwhose

structure | y interstices or windows of fatty acid, is spray

coa d ogto ”I%aﬁﬂ B@ﬁrdﬂ%ﬂ 56 .R@Je ht nﬁhﬁgﬁ’a{ ‘oo dlddfarrs Rt vieidfiy 4°
COWD | ses: ﬁﬂd &2 OJ Vihve Dﬁéxﬁ%;ﬁ‘e‘pE Koot the
acid and et gylthdroriomhtRomplisd L onﬂbmeas‘iqmms 43 ﬁoc%hmhs kxwrnsa%ee.ﬁeaﬁummbe
substi tut edm&&mmrwmmmmemedm%me 6f wheat harlgyCdwabt nipin s8éd,
cel l ul ose a@kl réabmek The'fBéd 3tRK contained | RPMS Bigestibiednéigy Per RibGrain£183L0 Eriidel prdtés] cow- t h
any ot hefo akdinigion6% fyeihe I0.54% MmathBhifdand .56 thedonhihe aldlg withi febomnisafediievils Gimircerdiscdnd
netal ions siaeinsas My[err]Jor bi- or tri- valent netal ions such as [err],
etc. or [err] Thesisdietary &rbatméniatinvestigated@nsistetrcbadiing the gmwihpesnomntahtheste of 0-1.0, 2.0,
tri et hyl am A8s8.0 angt1n élograme perianrebfoed. Eadintieatmint was alloeated to growing pigs which were fed toa
hexanet hy| eleueldfthrad times maistepance whichpmauntsg A4 sk AFVpeffull appetite diring the gieweri(22-60ike,
Pigs 5 1 anqﬂtngheriwmmmctw&se (22-50 kilogramlive weight) and
"fini sher phasi®e resyis.obys pregeantipgivanintablgdi ght) were fed various ampunts of
the grom h pronotant of the present invention of Exanple 1. Each kil ogram
of the growth pronotant conprises 2pai@[ grr] protease units, 4.3 x 106
anyl ase unlts 5 x 10[err] | i pase unrts and 2 x 10[err] cellul ase units.

The growth pro ngdvtre] afp Pdgst FedarcHef 6edwsh Opkombeakeat , barl ey,
wget/ | upi n seed and nddmixed wiThe af 8edist DekdcBrbekne O\

digestible e per Ki I%_?ﬁram 18.3 % crude protein, con- 10 taini ng
%Pfs

0.95% | ysi ne ne and O0N48% t hteoni n2 al on§ wit M8 r ecorifended
| evel s o035 m ne °thnd vi tam ns. The six dietary treatnents investigated
consi sted ofy g} vvth pronotant at the rate of 0-1.0, 2.0, 4.0,
8.0 and 16 k.’?ﬁ% TP

r} “of feedg Each eat aII ate p
grow ng pigs ' 3‘ Tyto a Ievq g? (—;é_ ice ch
anounted to 8 %and %of ul | appetlte durl ng e gr ower -50 15
and fi ni ¥herrddad-ddhvepsipmsetioespectively. The results of this experinent

is given In T##-60 kgTABLE | 20 2.7be 2Pgsfoppaice; p§ Pige Feoyq the
G owt h Pronot é&afi-8dkioxed with a Basi 8.Feed2Spocke Fawh, gfr oppganty g1

Ni | 1 2 4 8 16 - kg/ton 25 Li ghtvvel ght
gain - 22-5@aggfat g/Fgaym 14.15703.4 1578 12.67513.1 3B
588 % 577 50-80, kg, . g/ day 732 759 812
791 79farcaseydrensipged conversi 6h rat6® - 26850 64§ 68 68

2.75 2.69 - O——2—F0 266—~Z1- 50-80 kg
3.10 2.99 2.72 2.84 2.83 2. 81 Backfat, P2 mm

14. &/ 1% 4 Fhém e resthd sitown inTable, it Is ;v?degrt tﬂ’k’éth%ty Bﬁmg!ﬁlﬁ ﬁﬁﬁerﬂaesen{(inventlon imy roved
68 68  both growfh @nd feed convafiion of the tesPShimals. The tgam of pifd iR the brdRerpRstl is
shown i n Takiafked as those ih the AMdheiDRAse! INAS firdidh6r pH4se \igs fod hOGTEWLRPEbmSHnt & Ihﬁeq(wi@l&ﬁ%ht
i nvention i gahoneelg/bet Mgdedmii2 @mdrgmobr&wedhwra wéwétdnegatwmamaymhis highthe
| i ve wei ght rights the éfficagyi ofithe pidsdnttdatiiet\er phase i s not as
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

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°C using
denatured hemoglobin.



mar ked as those in the finisher phase. In the finisher phase, pigs fed no
growt h *‘pronbtant showed a |ight wei gplosepssspaf 732 g/day. Pigs fed with 2
Kg/t of growt h pronotant showed, a live weight gain of 812 g/day. This high-

-lights the ria{macy of the present treatnment. 45 - - Wiile there Is no
significant ¥t erences in carcase dressi ng percentages between control
ani mal s and animals fed the growth pronotant, there appears to be a
reduction i ase backf at (measured using standard call i pers) with

i ncreasi B9 L aysilogiofin 9 OW h promotant. EXAMPLE 3 50 Determi nation of
Vi t aphar m St andale-tni ts | n Respect of Enzyme Activity A PROTEASE UNITS 55

One Vit aphapeduastbERunticeuni t i s defined as the anmount of enzynme which w il

| i berate 0.0447 nmg of non-pro- tein nitrogen in a 30 mnute colorinetric
Henogl obi n Asempglolim$Suwstistesay is carried out at pH 4.7, 40[err] C using
denat ur es henogl obin. 6 EP 0319 545B1 Assay: Reagents 5 1.

Henogl obi n 2. Weighdi®i0achf PécoiBeapd Bactd-kamogibhiibimoisBrelfeeb-basispintb@ litre:begker.1A8id @ sepops of
Di f co Br and perdeted piieinejidaibi the dnringredientstherpughly. Withi continiqus agitation; add eprnexinietaly. 40Ad d
3 scoops of nrb@frmmmapuandd@r 2 fraps Af Row-Freming Antifopr rImmprse\e eH eledrpda i th&heﬂmbhi"
cont i nuous &@JP‘P&P’F‘UI’I“‘% paitation adiysbihg pH tr01 0/ with 2N seriugn hypnoge. fgjyst the yelymerof o
2 drops ¥f W‘Eﬂ? Ol Eantriyapiihe polyiien Bt S mingfes &1 H00P AN BYP SUReRERR S BYPER: n
sol ution ang itation adjust the pHto 10.0 with 2N sodi um
hydr oxi de. 15 the solution to 500m . Centrifuge the

sol ution for - ; ”d N f%o’}ﬂto?ﬁ‘énui&mﬂg 5215 tar-
Hetr. rgr,é%ﬁr}g aﬁs P S oo Yo o) Shs
t

, add gl aci al acetlc acrd until the buffer is pH 4.70 [err] 0.05

Adj ust the \goéddmﬁ,pegmgb@fesglzutlon to 1 litre with distilled water. 5.
Sodi um Acet at® Bufter, 0. 2M 25 Pipette 50 m of stock sodium acetate

buf fer im0 a Fiftite 50 mi\6REdaREIdi Gcetdtetsiferiich 500 Inlvombtfic e diailulbit valustb Wit distird
water. 6. Trawhl oroacetic Acid (TCA), 70%in distilled water 30 7. Sodi um
Hydr oxi de, 2N 8 Sodi um Hydr oxi de, 0.5N 9. Folin Reagent 35 Dilute 1 volune
of Fol i n- G @&cHichbleroacetit?eid (TCARTAWdndistilladiwate? vol unes of distilled water.

Di | ute phenol reagent is stable for 1 week. Procedure: 40 1. Pi pette 25
m of hesogl7oBgdiymdiytroxiden®h and 25 nl of 0.2M sodi um acetate buffer into a
150 m beaker. Wth a standardized pH meter determ ne the pH of the

buf fered sut§s$adimydioxide, 68N s bstrate is not pH 4.70 0.05, the pH of the
0. 2M sodi um acetate buffer nust be adjusted so that 25 m of henogl obin
substrate ar?aﬂ’g’“é—?ﬂg‘i'ﬁf 0. 2M sodi um acetate buffer will gi ve pH 4.70 0. 05.

g(S:et ate buf f Sl %': %{'%"?%El"m%f éhfg‘ﬁﬂ ﬁgﬁ#ﬁ@%ﬁgﬁﬁﬁﬁ%ﬁ t”@tet ﬁ!e"tﬁ‘ﬁhens%g a%%"tum

40 O. 1[err]'sC?vvater “ﬁa'fh for fifteen mnutes. 3. At zero tine, rapidly
pipette 5 mpQlagh. appropriate enzyme dllutlon into the equilibrated
substrat g gf‘a'l‘l'TStOpV\latCh at zero tine. 4. After exactly thirty

m nht'es, ~add 51.M  pRfattelZ6/ SAbHEIBR sitBridnt 25 mAPK2M ScaiumBadifid Bufferiica 0 R tetitet.€
or pipet- SQvithlaisBadafliéd HEmetNdbtermirRafRipH bl theuferbdMbsirdt] the substrats is not pH 4.70 + 0.05,
the pH of the 0.2M sodium acetate buffer must be adjusted so that 25 m! of hemoglobin substrate and 25 mi
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 Eren-
meyer flask. Equilibrate the flask in a 40 + 0.1°C water bath for fifteen minutes.
3.  Atzero 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 mi of TCA solution to each flask. For safety, use a burette or pipet-
50 ting device. Swird 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.  Allowthe flask to stand at room temperature for thlrty 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
s5 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



5. Prepare a bl ank containing 25 m henogl obin substrate, 25 m sodium
acetate buffer, 5 mM distilled wate Po§ gfl TCA solution. 6. Al'l ow t he
fi'askto stand at roomtenperature forthirty mnutes, allowi ng the protein
to coagul ate com pletely. Filter each soI ution through What man No. 42
filter papeP80nmagpiasthableBiabl e to refilter the first half of the 55
filtrate throuqh the sanme filter. The filtrate nust be absolutely clear. 7.
Pi pette 1 nfalgylationg:, f||trate 4 m of 0.5N sodium hydroxide, and 1 m of

di lute phenol eage 6 "
m not'es, and nnmﬁ?e':i%b E}a( \hﬁ eam%t)&;ye@ge ?ernlb%rgtet%hosm sgﬁanéggso%fn%'ach
filtrate AAX EP0319545B1 660
nm agai nst the bl ank. Cal cul ations: 5 HUg = 'CWE‘ Henogl obin Unit (HU) is the
amount of eRZY MR akddivakbe b dnkyme dBitMrate GiB60AMMY (5[ err] x 6 =67.08) of non-

protein pitFoges fxbAGEdtiorshiB b loblb.cuaeemfneﬁthﬁpmamgeﬂﬂdgmagﬂyu.]olyfie Sed stan- =

absor bance of e@annpatioriprétRbure foi dxpladation. at 660 nm 10 F fixed
rel ati onshi yw betwgehenzyghetdddéliay digeapineml aligyotphenol reagent and pr ot ease.
hydrol ysis. See stan- dardi zati on procedure for explanation. W = nmg of

enzynme adde@tandardizationp Pracedude:nl al i quot. Standardi zati on Procedure: 15
D fferents proteases cl eave di fferent eptlde bonds. There is no un| versal
rel ati onshi p Hiferast proteages clegnedifferpn HRpnds, Ebase is no E‘ﬂ?"
hydr ol ysi s. dpysisament by phend 'ﬁ%ﬂ!“‘r%‘“&?m%ﬁ %‘é’é"ﬁ °§P ’F°8f°' Hﬂ;{n@ i'?f ‘:s::’m
pr ot ease. Titee pf Prolopse. JP%\W%F??H‘? hip, l.e %fa "ﬁ‘fo pingd By Jnc 'P "s"natlo
i icubat i ng Wé%@ﬁ"m%k@ﬂbm"ﬁ'f"ﬂ tity: The oaybation  fgloys, ma'ﬂermg Th ac !
The incuPation is folowed with a Kjeldahl nit rogen deternination.
Redgeént s: 1.%#& Acid Sol ution, 2% 25 2. Potassium Sul fate 3.
Concentr at eq éﬁc élﬁutéqlzqu 4. Phenol phthal ein Solution 30 1%in 95%
et hanol . for Nitrogen Determ nations 35 6. Methyl Purple
| ndi cat ogﬁ Erizygg-@sslﬁ,;,gg,ﬁ[eat ion: Prepare an enzynme solution with the sanple of
known henogl obTmactivity so that a 5 ml. aliquot of the 40 final dilution
W |1 give a g €éncentratbd SdudoacidRef er to the calculations for help in
approxi mati ng-the enzynme dilution. Kjeldahl Procedure: 1. Carry assay
t hr ough st easPHenéiptitlefeSalutisnbed i n the col orinetric procedure. Run duplicate
bl anks aggd 45 triplicate enzyne digests. 2. Into a 100 m Kjeldahl flask
contai ni ng 4. M1%in®b%ptwemssi um sul fate and 1 sel eni zed granul e, pipette 10
m of blank filtrate. Prepare flasks for each enzyne di gest sanple in the
sane manner SiHénger Granyles fopNitreden Petamminations  pj pette 4 nl of concentrated
sul phuric acid into each flask and digest for a period of thirty m nutes
after cl eariSMethy Purple Indigglory of f heat and al l ow flasks to cool. Add 40 m of
distilled water and 1 drop of 50 phenol phthal ein solution. Place flasks In
an ice bathmwi—"ﬂhi rty mnutes. 4. Check the pH of the 2% boric
et St ;sglnutslhon gm%ed‘bﬁ 'f.fuﬁ v%ﬁ %a h%% bﬁmtdrcN ﬂ&%s:ﬁﬁ-b&t &ied
di st | aty oﬁ#'?:'o'rl]%ense "eaA od' eB?do HZ%Q OH{@ ag.%l d soﬁt | oﬁ“e dlution
cont ai ned |Qgﬂ'!§h‘§pmg;duﬁeaker 5. Add 7.0 of sodium hydroxide to the
cool ed Kj el not mx. Imediately attach the flasks 55 to the
distillation apparcdmyasskythidtghatpsi-6 & desthbiarin the coRkmetridyirocedure) Rurr duplichty blanks and
Distill f4g)r tigheeenrymedigests. | ower t he beaker of boric acid, and continue
distillation far amearoowiigeldahiifiak coytainiog 409 of pdtasthsulfate:mdtﬂsabmzqdmmdﬁ.aipeﬂey
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 mi 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.




as If distillation was conplete. Rinse the delivery tube Into the boric
aci.d sotution with distilled water. dgyRysqesigie fl anme from under the fl ask.
8 ' EP 0 319 545 Bl1 6. Add two drops of net hyI purpl e indi cator and
titrate each dj sllllatg to B‘

q{ 6

h 0.0 ﬁl Q h ter
g ooy e o S nic
g e oo bl SH A DAt A SRRy %‘;‘gs LRt eﬂ"""‘ﬂ"\ﬁzﬁw e

filtrate du j ease hydrolysis Is caI culated as follows: ng. nitrogen
(AN)\J. = (S(;'crar%ﬂe—rqlgter 10/4 - Blank titer) (0.02N)(14) nmg. nitrogen (AN)
(Sanpl e tit efhe)fng%fﬁmogemnal'alhl {of fiitRake) dub & ptdase! hfblysis is calculatedasfollows
conversi on gfg. firdgbn (AR] S aBKddpleltitel R4 Bidk i) Blozkgay s 10 0. 02N
= nor mal i ty nf nitkagek @QNJI| Or =¢sanfpieGiter 2.5 - Blank titer) (0.28) = nol ecul ar wei ght of
ni trogen Theaoguantity AN kSoriversioest 4imh of sahplé firatp @ @il basise. [err]. |f [err]
versus ng. @m2yne i s pl ot E@chnallly afhydidchybxicdcidne i s obtai ned. From the
straight |iné plot deternFmeletdtes waightghititrogén enzyne needed to |iberate
exactly 5 ng. The qjiamtity AN is reiseditd they1.§ dowr, ie. ANYS. INAY>2 deifsus Mg engyimelis piptteih @staightine
gram ( HU/ g) iseabtaingd: [From the strelightdine pit Helumine tHejwgight-of engynjeiepded ko liberate Sxagily Sag. N.
nitrogen liberated in 10 M of fi KQNi’ét%a@'OGQ‘GSX'OQAN)converS| on of ng. enzyne
to gm erfzyr'r‘emzabobindbvtwrsramﬂa@mwweﬁfoﬂw m ali g%ot to 60 nl total

vol une basis E rrgen = e the F factor for
the type pr ase ovvs F = = . of enzyne added
to di gest |%‘£'§ imgg‘gé m"lﬁm']’f fgr bance of enzyme digest filtrate

at 660 Lyn of protease as determ ned
by Kj el quhI Estanda vmlo 6 ﬁ%g':‘s |tapﬁarm protease unit (1 VPPV) =
1" Fso BCa,aj}(gﬂ, Jsaggw,a,ro%arryl ase unit is defined as the
amount of activity Whl ch Ilberat es 1 redu0| ng sugar as maltose in 30
m nut es under conditions of the W tap #ise Assay, described

her eundess ¥ A&S@yofeﬁky&gedﬂeamdﬁbﬁrmﬂhlﬁlﬂiﬁtrat e4% w v Sol ubl e Starch

Sol uti on 40 A8l ur r y aBsbridfcedf énzpmedigesidiitiateaecedoam s) of sol uble starch (Merck
Reagent Sol Hilge St=chrembgiabin unitdpee giamrof proteiasewmt determivied bk KjéidaBbstandétdiationy prodddure )
In 75 m distil | editaphararprotasse init( VPRM)=drHtadd the slurry to 300 ml of vigor-
ously boiling distilled water. Allow the starch solution to cone to boiling
agai n ane g AMYLASE YUNITS;; t hr ee rri nutes. Renove from heat and
quantltatlvely transfer to a 500 Pyrex volunmetric flask. Cool to room

t enper at ur e _459ma iaeham amylage unid s"&ﬂ??"rﬁﬂ‘é “"&ETI whigh liberaies 1mg ¢f fedyping sugar
Sol ution: D% %W%’"fgﬂ""ﬁ wydergradiiops of the VilaPherm Ayissq A desprbadhereuadery | 430
m. distilled water and heat to boiling. 50 Stir vigorously with a

not or - dr fve rrer. Slowy add a snooth suspension of 5.7 g

(approxi mat gly 2.0 g dry weight) of soluble starch In 20 nl distilled

wat er. Bog T*Urg-att'g | east five m nutes and cool. Sodi um Carbonate Sol uti on,

10. 6% Sodi Urg e B A%SiN SEiibR Starch-SoREGSt ock | odine Solution, 0.1 N 55
Di ssol ve 277 g rtodrne (12) and 48 g potassiumiodide (KI) in approximately

900 di stil | SiGmad.00 g (hbishite-fréd-Basib) ofedoliblb lsbarohl (Merck Reageht SdibieV SthidhiBitablé for
flask and naddemetsy, Merch&Cd., Rahwdy! MLJ.Fih 25 mil disfildd watbicWith dgdtionsdd 4@l slifry 1300 f).ofvider-

Sul furi c Aciotsly bilibg\istilled water. Allow the starch solution to come to boiling again and gently boil 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 (NaCl) in 480 ml. distilled water and heat to boiling.
g0 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 mi distilled water. Boil for at least five minutes and cool.
Scdium Carbonate Solution, 10.6%
Sodium Carbonate solution, 1.06%
Stock lodine Solution, 0.1N
55 Dissolve 12.7 g iodine (I,) and 48 g potassium iodide (KI) in approximately 900 mi distilled water. Quan-
titatively transfer to a litre volumetric flask and make-up to volume with distilled water.
lodine Solution, 0.02N
Sulfuric Acid, 0.5N




9 EP 0 319 545 Bl Sodi um Thi osul fate, 0.005N Enzynme Sol ution The enzyne

sol utien should be of such concentr gpig g‘ib.ﬁgﬁtl 1 m. will produce

approxi mately 20%t heoretical maltose during the incubation period.

Anyi ases arge un tabl e |n dr I ute solution. The appropriate enzyne solution 5
Th at8, (095N rmedr ater before use Do not equilibrate

the enzyne soI 5 ause o
Procedure: n onu[:]é) 00:::: un l§i U a R’PI%LI m&mﬂc
volumetric f"F @3 Rlionaf 40 dééuse
Equ\r-l’rbrgteozf"ﬁee err : water bath for 15 mn.
At zero tine, rap d y pI pette I n1 of t he approprrate enzynme sol ution Into
the equili bpplegdliret arch m xt- ure. Make-up tovolume (With distilled water)
and m x by rmnverstron. Fora substrate blankadd 1 ml. distilled water instead
of the epzyne 0! pipbi@y2s mi of 4% starch substrdib nfora 50 mDIdlumetsichiasio Add § ralsikthdrpgropriata boer e d
exact|y 30 ghdns ndiofidrEqbiibite b fidsk i a0 L6 Katpelsath orwSania. 10 Ml vol unetric
flask contai nizag Atasto tiek, rgidiGfitetotinlof thaappiopiateepzymivtieioniptothe equilibtated statch mixt-
distilled watecMakenpltonolumeyitti distiked wateriandnix by inFRrsien: Frir asubstrate blaskiadd i1 iy distilpd weates {
t he di gest dtsteédﬁfﬂm\nezymﬁswbne 2 m aliquots of the sodium car bonate enz rre
di gest i mto 50.nl A sk hap inqubatgdexactly, 3 min, pipetts.y mi oftha ‘t‘%
Pipette 3 m;olmehtw fewmeianm mkqsrw 8% godium qarponan. Makerpp teyolume with digylle ‘rrtiefr’r'%%
the flask sibyiseersign h 3 o . of dr strlled V\t/atPFo& urI ?&?ﬁtﬁf to}}figfcg&dm rbbna

te S. P me

mxture in a M[e E‘““’é‘?er
rodme mlxture in

0. 5N sul hurel:’{'%" E'P 'at‘r ° A

t hi osul pffat &* hﬁ'% B tf?boé!':irsfd?uﬁ‘ard d
solut'i on be umth g&, Ichbtﬁish‘rg Ldultion ﬁb@orﬁés%ﬁ—s bR dome
conpl ex di s _,oé

été“:g jon'
gmseiea titrate 3 m. of 0.02N i odi ne

sol ution, 50 Fi %o@n% ﬁlé{mtﬁé ) 2R odRB Solion 2 m?éﬂ@%%‘é@dt@rtcarbonate and3ml
Cal cul at |2§)n G4al cul ate t reduci ng values of the di gest as follows: 30

. Cal cul ate the starch bI anks by subtracting the starch solution titer
fromthe | oalegrafddmank titer. 2. Cal cul ate the ng. maltose using the
following formulra: ng. nmaltose = (12 Blank - Starch Blank - [err] Titre) X
50 x 0. 855 Thecdaafbtahevgducing vetues bf thedigestmafollevst i t r at ed equal s the i odi ne
bl ank m sus the stGalcolbte teatakch blanks by subtrastisgdhl stareht solution difef famethe lodipgilank el  t he
di gest mul ti pl 2.ed Caieuldte §®g. rhaltose using the fal@Bng famulaum t hi osul fate is

equi val ent to 0. 885 35 mgymaiidse Gs&BlﬂheSWF@'Ma%'@Gﬂ@’e‘?fﬂ%al to

m of the orihgredudingyelyedfithememple tipatadiequpls tha 'eenech'a"k Frisus; the, sfarch ‘"e scalum

nul tiplied Hiosstiate W@qﬁéd'ﬁ?ﬁ'ﬂ'ﬂ?l’" 135"?'é('ILré’T91 o sme se

obt ai ned % rd'f‘ﬁ’I""'"Qsecff'“’§ta mple fijrated 'seq“' igesy © p
facgglin blegfq’ia

hydr ol ysi s E"ﬁ&? ‘H‘PH“&’FF%‘W?@ °8 ng,{,?‘feafg?}.;‘

t he anyl ase o ?s&?f’tS Hﬂng owmge a

ny po ency =
mal t osex cor

factor )
ng/m enzyme 45 50 55 10 E@Immcﬁa%—%ﬁ%mmn Factors 5
Bacteri al“ Anvl ase Cal c. Correction C. Correction

Cal c. Correction ng. Factors to ny. Factors to
ny. Factors to 10 Mal t ose Convert to Maltose Convert to Maltose
Convert to

45

50

55

10



20% 20% 20% 86 .82

175 > .94 265 EP0319535§14 15 90 . 83
180 . 95 270 .16 94 . 83 184
.95 . 274 1.18 98 .84 188 . 95
278 1.20 103 . 84 192 . 97 282
1.24 107 . 85 19ZABLE 2 . 98 287

1.28 20 111 @%g_tm_tg&iu . 98 291

1.33 115, . 86 295

1.357120° . 87 Baghprial Amylase oo 299

1.39 124 . 87 214 1.00 304

1.44 128 Calc gorrection 21 alc Corrs'lcsgén Calc. 30 srrecticn
1.48 133 8 actors to 22 Factolr 3lFactors o
1.53 25 10 M%Ci ose Convert 8% Mal‘.ose 22dnvert to M%-l@gse Conver8l&
1.57 141 .90 20% 231 4005 321  20% 1.63
145 90 235 1.06 325 1.69 150
.91 240 1.07 329 1.75 154 .91
244 1. 88 -83833 175 1.81 33 1885 .14 92

248 s 1.Q9 -23338 122 1. 90 13% ,3_32 .92 }ig 252
1.10 3 RS 97 16 88 ‘g 3 278 257 1.20

1.11 3 ag 05 17%g5 294 261 1

1.13 3 g®- 13 35 1%7 LI PASE @gl TS: Ongg i tapharfnég pase
unit is %Ioefi nedias that acggvity wlggh will |lidaerate opgimilli eguyal ent

of fatty“acid imstwo hoursggisi ng a2yst apharm Awl ase Agsgy descrifssl
her'ednder. 40 A28ay: Reagesits: 45 210 Buffery.o® 1M Phogphate, pH RSB

Di ssol ve 2. 780’§4of [err].8h water 23Ad dil utle @0 100 nBO®I ssol vel 24839 g of
anhydrou[err] tA8water ands%lllute 238100 m Mfsure 23308m of thel§err]

sol uti onand 7 ‘'m of th&@[err] ution iM% a 200 AL2 vol umebrit flask
and brlngtov msvmth dS%t.llled ter. 5 '%4Substr % aivey

Emul si on SI OV\A dd 200 of SOdI .benzo ggnd 7.039g0f USR Ar abi c
to 93 nm phosphat %uffer ibgpa Waring # ender gggni ng atjy spPw speed

(by using a Powgastat set | 25 t0234) . Wem tgwese reagests are 5'531

conpl et ey di sseBved, sl ov\b;y add 93481 of USP.¢d ive O B3agWen ali.d¢de oil
has been addedlsBl end at t9 s spee@SRor 3 mh.lnd then3d2 high sphe®tl for 5
m n. EP 0 3167545 Bl 3:93Buffere@5%ubstrate. IInto a t 34&d 100 n%.05

vol unetric fladkladd 54. 4094 of th@6dlive oil-i&mul si on38Ad bring2tH vol une
with the 0.1M phosphate buffer solution. This buffered substrate shoul d

have a pFf of glg i 4i‘s Et hyl Al cohol, 95% 5. Thynol phthalein, 1% (wv) in
95% et hyl al% Sodi um Hydroxi de 0. O5N Procedure: 1. Pi pette

f5| gsrkﬂ I g‘l IrgUOt an é’ﬂa : Lef u%rlt n%f;% gw %h%q n%ﬁm%{i:lae?@ grélgrttfﬁsabid 916‘
er I‘

speci al ng C an P"n a vva er bat h. 2. Prepare a
sui | e d| | Ablsby? N of t he enzyrre Sanple dilution wll depend on the |ipase
activity of preparation.

' Reagents:

45 1. Buffer, 0.1M Phosphate, pH 7.3

Dissolve 2.780 g of NaH,PO,4.H,0 in water and dilute to 100 mi Dissolve 2.839 g of anhydrous Na,HPO,
in water and dilute to 100 mi Measure 23.0 ml of the NaH,PO, solution and 77.0 ml of the Na,HPO, solution
into a 200 ml. volumetric flask and bring to volume with distilled water.

2. Subsftrate, Olive Oil Emulsion

Slowiy add 200 mg. of sodium benzoate and 7.0 g 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. '

1"



3. Add 5.0 ml of distilled water to one flask containing the substrate.
This constitutes an enzyne bl ank. TS W%s 240 nl of each enzyne sanple to
other substrate flasks. Mx well i ncubate for exactly 2 hours 20 at
37[err]C. Swirl .the flasks occasionally. 4. Stop reaction by adding 3.0
m of ethyl Mhe flasks add 4 drops of thyrml pht hal ei n and ni x

thoroughly. 5. ﬂ)) o 4rDh e 0 Bm .1
PO g Sk e ﬂ;gii ifbacmolnntle R et
. For ure o tltratlonfromsarrple

t|tr\dt|on 4 EfyPA j,,agsg},n The extent of hydrol y5| s of the substrate by

di fferent IeVe ermzyne is not linear. In order to obtain good

repr oduci bi ki d,;hhﬁ.eﬁmw Rlos% BfyaRoHoEdUI red to give a titration

di fference (sﬁ%_rwgﬁa%k_%etr)_of 4.0 M 30 of 0.05N NaOH is the
correct anoesdodidh HedGNdER0.05khere are two procedures that can be used to
determ ne this anount of enzyne. A Three Sanple Method 35 Thr ee
sanpl es of Pheedsyne preparation are run exactly according to the
procedure, the weights of sam ples being chosen so that one will give a
titrati on diffler eRipetteSOralaliuots pfdheduffdsedsullstrate inko 50mn§m@pyesmmmaaﬁawimd 0
m, and tShefOE?ﬁch gampinde bQ@sHQa{P%IP}ﬂ ceihiesqlin q special mld'@ﬂ%@ﬂdﬁeh'ataé”&ﬂmbﬁﬂa

pl ot the ny. eﬁma a'@‘a'P'?\S'F ct“|°f 'i"aP'sz'ﬁ" Fample diwtionevilkepend on the lirase F‘&Y‘ H’fthe
line betvveeﬁ"’m?o nts read the n'gme rre for exact

M titration dr i BARC ﬂ:@;‘:m 3 "gg.{jlg%gg;gs i ]231'5?%

the fornmul a;
Y. S ot e
T S Ll %@%@ﬂw@ﬁﬂﬁ@%&@g?gﬁ ORI e
whi ch has bee% ?Hﬁ@k&hﬁaﬂ%?’& tb &' Pl 3l JErXfeéﬁé?BruﬁiétS‘ﬂe biEniddné

procedur e eggh mich'He Sdmpfet & cﬁon, Biank h&n&?ﬁoﬁiéﬂﬁ@iﬂtiw.
sanple. Rlot the titration di fferences obt ai ned agai nst ng. of standard

sanpl e, and cgied@stion: Snoot h curve through the points. Having established this
standard curve, to determine the |lipase activity of an unknown sanple, run
an assay W t h The exéhy&fihydidlisis SEthgsubstiatiby bifferért 20sIsbf Bigzyheis hdl Enep MORIBLLS Gbtailrgodtn

t he st andar esproducibilityciiaé emeuntut efzirae faquiretiglyh t tifration diffetkmeal(saapigtita-biahk titér) of 4 Ve
~the sanesot i pfGNSNMNaOH isitliecorertamonstiohmmzymek Thererarecdws proceduresthat canbe usegiltacdetegrbiae this

| i pase uni t sméuptefleegymel ati on: LU/ gm = ng standard sanple x assay of
standard sanple ng unknown sanple 55 D. CELLULASE UNITS: One Vitapharm

cel | ul ase u ThreeSamplpMetied a5 t hat activity which will produce a relative
fluidity chan e of one |n f|ve mnutes in a deflned carbo rreth I ceIIquse
substrat¥® und “"°’

tic noes n? o g%%na I°a? ‘Ea’b‘c et e
car boxymet h ?°vs é ff@reg(t e‘g’ ﬁfﬂg of grizyme -

Sol uti ons: p'°t M9 $NYER " o
3. Aceti g ACI od| um ut on Acet ate
Buf\-dr (pH 4.5) 15;@%@ tipssg |uzied-tbfsmnme@rN eqyglgjthe mmlm of Na@hht e
solution (0.4N) with continuous agitation to 400 nl. of acetic acid
sol uti on (O0pd8ndaiatGuiveMaoH is 4.5 [err] 0.05. 6. Sodi um Car boxynet hyl
Cel lul ose 20 Use sodi um car boxymnet hyl cellul ose desi gnated CMC Type 7HP,
Her cul es¢ | nc.Empibyidg & statiarbbanepista prépatationithe egtivityiof which Basdheen at&isddély 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
s0  weightofstandard sample which gives the same titration difference as the 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 Vitaphamm 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
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7. Sodi um Car boxynet hyl Cel |l ul ose Substrate, 0.2% w v 25 Transfer 200 nl.
of distilled water Intothe bow of gpgsissR9 Bl ender. Wth the bl enderon
| owspeed, slowy disperse 1.0 g (m)l sture-free baS|s) of CMC 7HP into the

bowl being careful not to splash o a t he |d \\AS des
of the gl aswmhmva'sat%t Ftﬂwéﬂe 'f’“‘%'g'r"}tﬂ'dﬁt’f F%W%ré’ewnﬁ%ace

- top on the B4 544SPend at hi gh speed for 1 mn. Quantitatively transfer
to a 500 m voluh Jé?t;onf‘Sk and dilute to volune with 30 distilled water.
Fi I«%er the Bongents ape 't‘hrough gauze prior to use. Enzyne Preparation:
Prepare an so that 1 m of the final dilution wll produce
a relative ?%& 2Y h% between 35 0.18 and 0.22 in 5 mn under the
condi tions gfgohilhf ABstsis\Solut¥ie2AN t he enzynme and quantitatively transfer to a
glass nortar.—Tritarate wth distilled water and quantitatively transfer to
an appr ofri atARetéRlcid Soiition 4N ask. Dilute to volune with distilled water and
filter the enzyme solution through Whatman No. | filter paper prior to use.
Assay Pr oced.isodium Acetate Shlatios; 0dNe cal i brated vi sconeter In the 40[err] 0.1
[err]C water bath in an exactly vertical position. Use only a scrupul ously
cl ean vi scofsfcetate Bafeephii4b) i s readily acconplished by drawing a | arge
vol ume ofs detergent sol- ution followed by distilled water throgF%IB rlg
vi scomet er. THising @ stendaedized phl PT- adelsqdipra peetategolution (P.¢hywith cofipuqus.a ?the
connect ed t 6F acpHis apid poltion QAN) wbl tra pli iR4.5E 8%t or . 45 2.  Pipette 20 n

of filtered CMC 7HP substrate and 4 nl of acetate buffer (pH 4.5) into a 50
m . Erien- MLMMIeast two flasks for each enzyme sanple and

one flas®f or su 0 Ois.! 416 Maiks: Wil N
t ha_hat er b tinho °ds % ﬁ@%ﬂ@ﬂe&%ﬁﬁa&%?ﬁgdﬁy .h-gi gﬂ'g"'& i rﬁmof thsrgbgnzyrre
solution in g{ fre® equrl rated substrate. Start stopwatch No. 1 and m x

sol ution thW&HﬂR'dérbm 'o@ﬁtﬂséls&hﬁ%‘é boy W M of the reaction mxture Into
the wi de25arm of the v u corneter. 4. After approximately 2 mn apply

suction with arddéhb&bmt.b#aﬂurﬁ@m&%@ﬁhﬂo@rohhmmg Bladef) With 12 blérider ovl io& spead,slowigr |
drawi ng t he dlspeéal 100 ImbltiieieEbaaisyor EMC MEP i bowibeig dandfo ndt luaspleshi outanf bfthediquid.
head. Measunash dtan@elsidesof the Biessibywiaith distilletiyvateingsing @ abber policeman. Place the top on the bowl
mi Xt ur et of r afd Hiénd atihapeed s | nincQuaptisasivelyiransfersa 300l yohurietic sk arfd diluteto veluestwithn
m Xt ur e ol |dstilpdwater Filter the pebstratmihtoughtgavze paarégmset ch No. 2. At the sane tinme
record the reaction tine in mnutes fromstop- 55 watch No. 1 (T[err]). As

t he nmeni scuEnzmfmeRyeparation:t i on mi xture falls past the | ower mark, record the
time in seconds from stopwatch No. 2 T[err | rmedi at e‘{H}/

reaction mi xt UPrePaERRRPEZYMA golyli %’r‘h%?" “‘Pﬁ'i"b' W‘Fcﬁ ’ﬂ'ﬂ“\!ﬂ di e‘g toa
Meni scus %L;t;ﬁé:ﬁr%{%?c‘l‘ p&yn ‘I'hdi’tt "B“‘WRF g p@pﬁ ? "a{et
st opwat ch I on
time in mnd?wane M%ﬁm&rjmﬁw@“ y r{'ehho Fscus’ {'ﬁr%re

reaction m urepqgllls past the | ower nark, record the time in seconds from
st pwatch‘t Z—( et ] . Repeat step f|ve until a total of four

deter'm nat | Ons1 'S RL &b @aﬁgmﬁéfﬁéomﬂet&r‘i}ﬂﬁﬂo%b §olcRTatek bBkHAN dnlekacly veRied! pobilibe: UBSGAY
15 minut es. Aeupylously clean visscRioRt. %leﬁniﬁi&%&dili’éo%orﬁﬂh&ﬂkbﬁ‘a%gﬂﬂﬁrédvﬁlm&oﬂdbterg&ﬁ sol-
distilled Vajs followbdbylfistiibd waldf thidughith isdorhdidt Sthisarbe ddcdplished ddingran aspirbtol With a
reacti on m XhsbeBubetbhektbdto e AGrow dith Bfthe idorvétesconet er. Determine the tinme
(T[err]) & n seg.ondspett€2nihiioEikeie® CMC THP subatratecand 4 imboffacdtdte buffer(pibhS)tiniea §0mwl. Eren-
marks. Use aneyenfieskamiow efiedst tefiasksiforiaathienzyse ample(ahfl enerfihgk for @ substrey iqit Stopger the
wat er bl ank flagks phdelibrate th& inthe watdr bathy for 15 indlesed di stilled water into the
wi de arm of th® viAtzerctmeninette 1 Bisf the aizivne sofution intprthe eagflirate ?“bF‘FFt%ﬁ’@ESFFG@mch No.
requi red f or1andeixsolytiondipsoughly. framedialslypinetial Ol of tt'%@a‘ﬁﬂ"r'k' mLﬁ‘ethaH'diG"“a’@@F a'g'e
of 5 det & niwmeteons for (T[err]). Cal cul ations: IIuI e Un| IS
that activity #hi &@WWW‘W@MGE@‘&”Y&"E‘{“WP fubbg " “ tet;"s'
minutes in a°°T5"°"' G’é‘f"['ﬂ@ﬂ’el‘,‘”a"f"b'a °6‘Bﬂ°&iﬁ'l?'!5§' t o - o
condi ti ons a'éPs" ‘1:%1"6 e fﬂﬁ:

T |fﬁ| "fﬁh .
{ies (TPbr %ﬁ %E Pegpci ol éornﬁ?ﬁ"gt dJhe greegﬁ,m r?g&nds
Tlerr] =1 er r im %ﬁﬁy retdrdl the reachon gt abole trfeluHﬂegtnLr]( lrﬁt@fhe 8Aving Ni€ Rdal] Rlthe

time meniscus of the reaction mixture falls freely past the upper mark, re-start stopwatch No. 2. At the same time
13




Tlerr] = average efflux tinme for the substrate blank In seconds T[err]
= average efflux time for the vvaterEFtyﬁgg,‘slgq seconds T[err] = efflux tine
of- reaction mxture in seconds 25 Tr = el apsed tine in mnutes fromzero

L S e S R
(T{ Z(?(r:]l)og nv ét &Tp?ab noadr rel a ?O\C;Jé’eﬁ}gfﬁ ttlllng?')(ollr: errl)

as L he q dl b u by gi i rbf&léﬂ&ﬁv ter it 281, SrB@rerRl SUbbFEAPipdite
ght | i 8% SR ﬁbﬁﬁfﬁm %ﬁ& horlD teﬁmfdtm:saa;saq{; ﬁsmﬁuésqumt he

re' ative floiuclinl @J\ﬂﬁ:e%&nmmdfnﬂnéQJsaaﬁla\ie&g%era%ﬁﬂimbf&a.)t he enzyne
concentrationg, ‘ﬁﬂe QRtePblark fplp@tﬁ@ﬂ) in6F eblMibRIAIdisAlled Wiitbrardo 10 widy arevof tevis-al
points is aoh&bd Qéterﬁrnb th Kiln® (T, YIn sed6haY FEGuIrRE for thé ingnisctista fall Setasemitiegivemarks. tisd ane
f1uidityy Vvaetege o5 GéteriniAstiops fex(n,)det ermi ne the F[err]values at 10 and 15 mn.
They shoul d have a difference in fluidity of not nore than 0.22 nor | ess
than 0.18. carulatibmst e t he activity of the enzyne unknown as foIIovvs [err]
Where: F[err] =relative fluidity at 5 mn of reaction tinme Flerr] =
relative fluiGhe Gellelesebit (GL isdat acthvily whighwill praguce @ iptive fyidity qhgneg A bé? "\fj\"tamnz?o
W = wei giefined narmxvmﬁt%%'m sybgiajander dhecgnditigng g @sspeact i on i

o i (LA T gaues for sgch f R R o T ko

m . aliquot ofal
pronot ant c‘l'mﬁﬁr)ﬁ crogranul es having a core consisting of one or nore
i mobi | i zedrenZ}ATe

f ) protein digesting enzynes; (ii)
car bohydrat di gH%‘H g@“’éﬁ SFE h’%ﬁ# fat digesting enzynes; and 50

(iv) filsf e being encapsulated within a water
sokuwbl e f| I.Fh angl %@Eﬁ:ﬁg‘%ﬁ ° nﬁin%@&aﬁaf gNg conprising an al kali
soluble, acyd ingQ & watSH blafik 4|ﬂ ecul ar wei ght pol ymer whose
structure |1s" su.b&ﬁ é% ,,@J,.eﬁgghonasal ns ‘W ndows of fatty acid or other
mat er i al,, capabl se. lr b KR thi Bhé¥6itakddiion ofkhé engyine salutio togHebotidred

pronot ant as C|ﬁb&ﬁ%duhﬁiﬁﬁ'b@dudﬁln&oftmréménhaeﬁmﬂmeqmpr| ses enzyne(s)

| Mobi | i sedy thjefiotian ke in GRlted (T), PlusBiiectialf of this efftx tine(i) tonpereddindngesas cl ai ned
in claim2, Weptab pulrastve alidiiea () as te@rinatesgainsk the four ragpiamiimes (Tykdscdbe abscissh.df -
nat es, cel I $blalghtdin®sholilll Be chtdiried.cthis slerss; of this lige torbeponds tajthe telativecfuidity gharigp merrmjnute]
A gr owt heo pr andid merortiosal ltiz emaheiconcantiptionn Thesiope bfdhierhestiing throggh a/geescaf pxpprifpental
m cr ogr anul mintdisa better witerion df enzyrhel activity thap isracsingle elativesfividityvalug, Fisem the graph flptegnine

f r om st opwatheFr vales al10(@md tmid. TheyAouldrhave askfierspcedn fyfdity gf aot meehan0 3R nofjess thand.18.
falls past Eslelatesbaeactiviypiihe angmeugknoneasfolions:i n seconds from stopwatch No. 2
(T[err]. 6. Repeat step five untidugp=t"82%KFrerFdour det erninations Is
obt ai ned®over a reaction tine (T[err]) of no¥ more than 15 nminutes. 5

7. Preparwh%[esubstrate bl ank ttlng 1 m. of distilled water into
24 m.. of bﬁffer@ éﬁf "10 M. of the reaction mxture into
the w de ar é’rFﬁenethetlrre (T.) in seconds required

PRyt 9?‘?%-4@%%%%&3%2%%@% fpaitiaibafun.

equilibrated distilled water Into the wide armof the vis- coneter.
Determne tBaihée ™ (T[err]) in seconds required for the neniscus to fall
between the two marks. Use an 10 average of 5 determnations for (T[err]).
Cal cul atisons: 1Qpenehdd] AllgRwe prbiotant éoiprising rhiéragranales having a ontei cofisisting ¢f ope otinare a
rel ative fl wintbblized eliymessenbtedfrdma 5 minutes in a 15 defined carboxynet hyl
cel | ul ose subqy preteia digestiag enzynescondi t i ons of assay. Calculate the relative
fluidities (F[(®earbghydratedigéstingehigymes;] ) val ues for each of the four effl ux

0]

tinmes (T err] Miatdigestiagenzymestdndes ( T[ err]) as foI l'ows: F[err] = [err]
Tlerr] &= 1/ 3¢ nvgomqeftmemesn n) + T[err] = [err] 20 \Were
the core being encapsulated within a water soluble filn, and ooated with an enteric ooatmg 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. Agrowth 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-
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or di nateﬁr&? omsbm sﬁ%ﬁe.ﬂ@a‘a pling 8114 r@steﬁﬁ@m%ﬁ PR sechnda 2l
li ne shoydGndifenfaRists faff Betwebh thethRbH) Usd & sveradd ¥ 5 aermnamsdp(T))0 the relative

fluidity chgngeprigre dWaidtbRnity pipeil 105mifut equiKbrated Bistiled Watdr it théWiléEm of the vis-
concent I' aoinéter. Dethrehin® tHaithe @F,,) inl3GoohTbquired Tor the Wenisgid toifalb Betweds the twanigiey. Usednt al
POi Nt o i Savéradeadf 5 Gétertrinations foP(T.0f enzyne activity than is a single relative
fluidity value. Fromthe graph determ ne the F[err] values at 10 and 15

m n. The)Caidutatlbub: have a difference in fluidity of not nre than 0.22 nor

| ess than 0.18. Calculate the activity of the enzyme unknown as foll ows:

CU g = [ err Pna/peliulese tﬁtéﬁ?ll‘)]ls that-activily whichywdll fredypes nelativa fiuidity shange ef 18 minuigming ne
Flerr]s "’ef"@ld&%fPW“?*l‘ peliplpsp sybstratg updenthg pondiionsof as8a% i me 1000 = ni | | j gr am per.

gram 40 W ca"""a‘e e fluiditing (F) apdt e {Ton) valiies {ergach gtthe foprpfiuy imgs (1. gnd sppaction

i xt ure |‘H‘°§(Tl) |quot of enzyne solution. dains 45 1. (Amended)
A grovvth ST rqgranul-es having a core consisting of one
or nore i s% Q)r?eg g’éﬂ%‘@t@% from (i) protein digesting enzynes;
(i) éoar yd_rlgf,a o Rlidk %reQ&r&M ; (iii) fat digesting enzynes; and 50

(iv) fi br.[é di I&akbd'gn '&HFU?&“E Gats Rk iP&dcbHds €ncapsul ated within a water
sol ubl e fy I M = 48Rgé b Bifhe Ydr ihB watdr B4Hk# deong®at i Ng conprising an al kal i

sol ubl e, ﬁCI d=¢fm§q},,gp|lrea°m,l,ym5msgeonas hi gh nol ecul ar wei ght pol yner whose
Structhyrer,i s Seupséd thrdliifinitbsifdmbro GMe;.e [tivk e ol diRioN\6F tHefendyi bolutidf fotheduffepddner
mat eri al Capaé&bﬁaﬁfunbﬂiefbggiﬁﬁﬂglbbﬂ\é méssdregntionsmatina@l) j uices. 2. A growth
pronot antT,as <leadtioreting inmhltas (1), lpluswhehali dftht BudiedTconpItedte inated.y e ( S )

I rmobi | i sedPiat théfoor relative fluiditps|(F,) askise ordibate against. theXow reaefion tipeo(Tiltas tie abscissé.N ned
i n cl ai msbaightties should béebtajmsld. Thetsiopeofdhisiineiconaspdnde tarthecrglative fwidity ghdnge per minyteyi -
nat es %o cednt i rosportional fotthe eleyme,candepteation. Jhe gleste of the hesh es';rmshetspr@s pbexperimegtal 4.
A growth 2 bater criterien ofiengynpe ﬁﬁivwndms'aﬂ'e relative fiydity vglue. Brom {ha-greph deteppine

M cr ogr arthe Byalyask104nd 15 min. Jhey shauld havegdifferencejin Ruidity pfnotmre than 0.2 nor less than 0.18.
EPCB19 54%iquiptetpactivity of tha RrzwseRynfaowp pRioliaws: A growt h pronotant as claimed in

claim4, wherein the granules ha\w/@-%.\féén 50 and 350[err]m 6. A
growtl‘?5 ant as claimed in daim1l to wherein the fatty acid
corrprlses |ds rowth pronotant as clainmed in claim1l
to 5, V\Ihe'_t"'ElnPké %at %Hﬁf fﬁ' is gelatin. 5 8. Agrowth

pronot ant pl and 7, wherein alkali soluble, acid

| nsol ypl ewpol Q’ NSI hiln ﬂﬁﬁ:ﬁ B’Heﬂ%e%ﬁ@etd% t‘ﬁe %&Qﬁ}nﬁ{uﬁrm 81 nﬁaﬂﬁ&% ShzphdmREiGt  as

clainmed in clail wherein the high nolecul ar weight polymer is
pol ybut yl net hacrylate. 10. A growth pronotant as clained in any one of
clainms 1 ¢in®s containing: 10 2 x 1Jerr] 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 tas2 x 10(Amended)uA g@@thLpmonbctant goanprising migrogranulds hevingla core ednkisting @fiordecortmorel 5
11. A netimodbifized enzpmessatectadframi mal growt h conprising the adm nistration of
a growt h pr ¢havetein gigesting emzynes;
(i) 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  gellike 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




the growth promotant as claimed in any one of clainms 1 to 10 the rreth

excl udi ng | ncreasing ani mal growt h éﬁfﬂ paygned aniimal s b\;jﬁ!ﬂlll{”ﬂ’ﬂjlﬂ"!’!
bét a- gal act osi dase. 12. A nethod as claimed in claim 11,

pronotant i,s adm nistered to an an| rral in admixt- ure with ani mal feed. 20

fye 6ﬂ'i5’t53ﬂt“"
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exci pi ent. 14348
ni nal l’ormt ant as claimed i n any one

of clains 1
pronot i ng Wﬁl i rorotan %iéﬁ%@g? rr?gf'%?ﬁ]g’ gﬂmﬁﬁm %\; #%tﬁ ﬁ"g’ﬁhéwr : hhpewx}?ner Is
162 bl

production o mﬂn@%lﬁ%ﬂﬁ@i&ﬂtofaﬁm&i Rig[Rfathiig:any one of claims 1
to 10 ory 13, C(ymrosﬁhagovtmag;@mg of : (a) immobilising one or nore enzynes
sel ected from (49x1"t94.8 k H0sGingaselunitd enzyrres 30 (1i) fat digesti ng
enzynes; (iii) dgbsg1oiipastiiey enzymes; (iv) carbohydrate digesting
enzynes; W thi rz.aiotwea;10Ydsjulose anitggr anul ati ng the i mobilised enzynes; 35
(C) encapsuletkibgrgm bifseidigrowthpegamatant es with a wat er sol ubl e nechani cal
barrier,s5and () netwed forigeressieg sriireal grgwih emreisinghe agministration of 4 orgwth-promatipg-gmopnt of
coating corthe growth gromptant e elainerin snylonepfslaimsiido 10{aeynethadiskeiudipg incregsing aB‘F‘alé“Wﬂbh
mol ecul ar viep manmwbymw@@?‘?ﬂ@!‘%ﬂs@aﬁes substituted wi t%’B‘r c

wi ndows of f afi-fmethodiassainedjinsiaimytly wherel the.gropth promeiant i adminjs tﬁB‘?T"i"@?E

i nt esti nal ‘j"%lY’E't-:%"'“a!LfB“ A e

are i mdbiliséd ys;‘%}%}@y@q@ﬂalmﬁa& ﬁl'"n;s%iaﬂ%“%eﬁpagh ASUE ?Sﬁgg
Rl

n\cl ai m 17"3% ﬂ i
!sol ublla rrecgls]acﬂab a 'H""céeas"c'ﬁ @gﬁgaﬁﬁgy%ﬁ%?ﬁoﬁg or step 2'\#’#‘5“““
Pat ent anspr | el ds Minked HAYERAR ciililné 1 110emM Kem
unfalt, ger aﬁ&i&mmﬁm .@.fa%%mw &hﬁbs@.ﬁﬁmg}ﬁ%ymbsstsht di e
ausgew hi't si g a3hihod foP ik politelichRPAPHARRACSWHpénistias didirhed in any one of claims 1 o 10 or
kohl ehydr at g bawpRsidane seps ¥ien, S0 (1ii) fettabbauenden Enzynen, (iv)

faserabbauendq;),mmgmneme,ﬁﬁﬁesmmdnmml nem wasserioslichen Film

el ngekapsel t ung) gratéin @ihestrig entyies;i m Dam | oslichen Oberzug ver- sehen ist,

der ein gl kal i | gptat igesting enymeunl sl i ches Pol yner oder ein Polyner mt hohem

Mol ekul ar gew chjii)fitee dipéstingmeygaes; St r ukt ur mt Fett sauren oderei nemander en

Mat eri al , dasduliglsarbshydrate digertjed engymweer den kann, 55 substituiert ist oder

Fenst er davon emithindeore;2. \Wachst unsffrderer nach Anspruch 1, worin der Kern

sin oder nehr é)eicRgrapyeting the immabilispdengymesii ner gel i hni | chen Mat r| x

i mobi | i%i ert (e)jeppapsulating the migrogramyles witha-water soluble mechanical bamer and , ihlll

11111 11111 ||(d)|°°ati"®h°ma'§'ﬂl{m§f%?Pd@ﬁ"é'ﬂ Wgﬂ?’ “" nsok

Gel matri x k- CAPIPR %%ﬂ’r”ﬂ%?'%ﬁ“?‘ %""’ E‘fh 8'h°° '"swm oEs
hoii R gitprech

unfaflt, oder°f€Mﬂ g\%rﬂ' f
| d A imea,in
by e ns 7%: ! ;]:Fﬁ nacﬁ'gfﬁgpr Ltfﬁha/orl n I(EI‘P%S
p

500-pr m auf Fe

Konthen ei ne von aufpvvel sen. 6. V\achstumsfl rderer nach
Anspruch | bin 5 vvor| n d|e Fettsaure Cl2.. Fettaluren unfalt. 7.

Wachst unsf opgehfahs Anspruch | bis 8, worin der wasserl 8sliche Film

Cel atinsgl st. 8. chstunrfirderer nach Anspruch I bin 5 und 7, worln das

wasser | 8sl i che, waistumsoridérer det iRrokmcieramit efrain Kemassntnt, déraugéviemeaidertmehteren infnobi-
9. WAchst unmidrtesiErizpier idetaht Alcqnegeathitsindiags: 7, worin das Pol ymer nit hohem
Mol ekul ar gewi qipproteinhbpbusngen-Enzymen,
(ii) kohlehydratabbauenden Enzymen,
50 (iii) fettabbauenden Enzymen,
(iv) faserabbauenden Enzymen,
wobei der Kern in einem wasserislichen Film eingekapselt und mit einem erst im Damm I8slichen Uberzug ver-
sehen Ist, der ein alkalilésliches, s3ureunidsliches Polymer oder ein Polymer mit hohem Molekulargewicht
umfaRt, dessen Struktur mit Fetts&uren oder einem anderen Material, das durch Darmséfte geldst werden kann,
85  substituiert ist oder Fenster davon enthait.
2. Wachstumsfdrderer nach Anspruch 1, worin der Kern ein oder mehrere Enzyme umfaglt, die in einer
gel&hnlichen Matrix immobilisiert sind.
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met hacrylat It. 10. Wachstumnsf 8rderer nach el nem der Anspy ' '
ent hal frend: 2 x 103 bis 2 x 107 Prolepassssshgi en 4,1 x 104| E II I mH IH“I '
Aﬁyfaseel nheiten 15 0,5 bln 5 x 103 Ll paseel nhei ten

- 106 Zeil ul oseei phei ten. Ki | ram*n des W hstu f8rdere r hren
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bis 10 unf aE(EU ren e e P e
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V\aCh”tU”Bfordelr%é]?s& n¥ﬁﬁéﬂ‘1%ﬁ W&ﬁm &I?clneﬁﬁnﬁ elatihSist
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phar mazeut i 2aklicsYdEdtatphthalalig! € i nNar i sch vertraglichen Trager odor Vehik

14. Ver fahr en gzwWachSiuméfgrasrerhgcht@sprich @ bié@ wibih YasPolyfarmithioRensiadiaRbwibl Pgytatyner
wachst unmasf memagigd istusamenset zung nach Anspruch 13 unfait. 15. Tbenmahrung

m t bei genengtiorwabhsiindraideedr adctl @inén dérAapriche1elis o @nthaltaior ~che | bis 10. 16.
Ti emahrung mt ReigéisRxdotntekediteiensf ar der er nach Anspruch 13. 30 17.
Ver fshren zur Héi s1@#bis4i3x 10t Amdasdainbeitenchst unsf 8r derers nach ei nem der
Ansprfl cte | bi &5big5ydelipageinhgittches f oi gende Schritte unfalt: (a)

| nmobi | bi erun %Kh@é“s@dép"m*nseqi@ﬁlteﬂnzyne gewi hit aus: (I )

pr ot bi nabbaf®@ N@ﬁ"sWFe‘Pﬁttabbauenden Enzynen,

(1ii )faserabba’l]ru?1 ;f;’EH% $ T‘@‘r‘?‘ ?ﬁﬂ@@ '“?f?fd%%q‘fém
K b 'Eﬂ,!ﬁ's

VKT okonhe e g e T %eérir'ﬁgvv%n o e houpra e

e O it R i

B A S it

verden kann, S4bgdrakrsr Sl Steiderufigl s Trenathsiimsl@as0dle atitididhling dhfer wihbthiRétsr@dindaA C h
Anspruch 172ugg@,ﬁ,b,;§edﬁ,@n5éhzgﬁgﬁud,n3mﬂagm gel i hnlichen Material inmobilnisert
werden. 19. Vesfrdmdhfinginit beigdmehtentWachstumstéidérst nabhQinbih érlnsbrivaé € bis 10, t
derwasser | i sl i16/TRéinahting ik beéigbmenyten{ Wadhstumsidrderer @lich@nsprucAn3. Schri ff (c) und dom
Qober zug %on ScirVetfahr¢nckur Hepstslimgaines Tiereachstemsiirdareréiteie sicknrder Arepsica( bis 10 odet 13,

Pr onot eur dwelchres foigeadeSshritte opfa@tnant des m crogranul es cont enant une Ane
consi st ent en (aifwmehilisipiung einss odar melreren Engyine;, gewdhit gusnses choi sl es parm: (i)

| e enzynes di ger(deroteinghivayendeninzymen, (i) | ea enzynes digérant |ea hydrates
de carbone; (ii K?felﬂé@a'éﬂﬁ dapfBzymeng6r ant | es grai sses; at 55 (lv) les
enzynes i gdr antiifaserahbayasden Enzymenc ant encapsul 6e dans un filmsol ubl e dans
| ' eau et enr obedVdghehvimtabha F‘H‘B Zm"dwn% Tnprenant un pol yrrere sol ubl e

dann les al Calj\g%”":%?g seln%aemrt)k mchen mlt elnerwasse%eslschgnl,]mg r-I'la scLan@r = 3%; poi ds
e)
s S

nDI6cuIa|re 1
¥ ein alka

RN = e ol o 'r'ri""f’"f".i,'%% Xyt s
con ent des ﬁéu ,, g%% k'g

“sol ubi | | see peyde ﬁsﬁ.ugvgn aﬁ_su naux. onot eur e cr0| ssance’ strvant-la

revendi cat | on b, veraitsn daSitAtBbruth ﬁ%ﬂﬁ&gﬁﬁﬁﬂg inbihem Qblatifiche SMZdri¥Eifmobilisiert werden.
I mobi | i s6eas ‘@Nbﬁahﬁlﬁ\a%brﬁdﬁ 13 SR AOUIRroKSméRenGiRl der wasserldslichdn, mBtiiRiBdHBA GreR£
Croi ssangse Sehichdh Seheitt (cRihdiderh OBériug Wor’Schittdpsphifiilézbgenaverddd.r | ce de gel
conprend du k- carragheenane, de la g6latine, des alginates, de la
cellul ose ou des derives de celle-ci, ou des pol yneres

Revendications

50 1. Promoteur de croissance comprenant des microgranules contenant une &me consistant en une ou plu-
sieurs enzymes immobilisées choisies parmi:
(D) les enzymes digérant les protéines;
(i) les enzymes digérant les hydrates de carbone;
(il les enzymes digérant les graisses; ot
55 (iv) les enzymes digérant les fibres;
I'ame étant encapsulée dans un film soluble dans I'eau et enrobée dans un enrobage kératinisé comprenant
un polymeére soluble dans les alcalis et insoluble dans les acides ou un polymére de haut poids moléculaire
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synthetiques formant un gel. 4. Pronoteur de croissance sui
quel conque des revendications | A SEpglg@wﬂquel les m crog”ﬂﬂ'“”l iﬁ”ﬂﬂ!ﬂ’!‘l
ure* dimension entre 25 et 500 im 10 . Pronoteur delcraoi ssance ®

| a revendi cation 4, dans |equel |es granules ont une dinension entr et
350 pm 6. 9OptAYY °§I§"h 'I"I?gggf;RHE%'" ?ﬁ&ﬂ?@“ﬁﬂ%%@?&ﬂ?&ﬁ?%g’e“m o bk
revend| catl"BI‘I aci d rg{ggns?

az*+ 's§§ Eﬁ:f'b?' une qu%ﬁ%ﬁ%&%’g eng%‘r;éeved%élgizg'ﬁl ons

| R 8. d n '"'“%'@T&Ii of 44 brbidla & éd 13HASn 3, dﬁﬁqa&ﬁltla ridti°dedel Biinpred du ke
Pr oot eur de t;é dhbehaid, gla%‘d o des'a ﬂﬁteﬂ%@ LAANLE of Bss deRIE 86 EhBL SU\des bolfney
&

dans quuel ubl e ans lea alcalis et insoluble dans | ea

aci des eat éﬁr Mstﬁlﬂn@ﬂédd&l&%@:edgsm@’nﬁmﬁuré 3 @ané leGuebIBsunGBgra-
sui vant |’ %gﬂ@hg@ﬁmanmzsa\m@mpat bons I A 7, dans |lequel |e polynere
de haut spol ds s/rbrteut 6d drdissaith stivanD®leydnaeitions, dynsddqgel tha giandies ob une Aihension entie) .
Pronobeur Ospetssvipggsance sul vant |'une quel conque des revendications | a 9,
contenant: 2 &. PrGindisir de oroids@ite suivantitinglquejsomine des aevdndicationd 0 4 5/dads lgquel I'aCide gras
unitis d' angompeed dbsacidesgras el Odoaini tes de |ipase 2 x 102 A 2 x 106 unites de
cel l ul ose 25 7 Fomdtaur degraissanse skivapti'unemueleonqusdesrevendicationsd a 6]dans Ipqugldeld® splvhls
augment ¢f | danslegi est lvrgéletineni nal e, conprenant |'adnministration, en quantites
stinmulant |a @rRetmpteyrdeeroissancesuiyamsfusguelpandue ﬁs@emwogﬁﬂ QIF&H{ dang I?é“"é]'ﬁé?"(f‘@lﬁue
des revendi lubledans las ajsalisgt in bl s dag acidas opt Fagetate-oh ? |a
croi ssance anP@riRIPraoteur de crojssance siiivant bune quelconaue, des reyent) "I“§ éﬁt7 s loduel 6 polymere
bet a- gal act??s']a““’ﬂ%@”égb"“s“ef?y mpsh Jﬁ‘Fﬁ‘l?t\'fy'ﬁ)f nd|1(‘aagt 1, dans
| equel 12 proih B P‘éﬂfﬁf‘ﬂ?%“{‘?‘@dﬂsmﬁ""g'ﬁ n%f"%{'nge avec un
ai \ment pour a i 109 il de crol bsance sul vant I une quel conque
des revendicati@ ré e ss tlation avec un exci pi ent ou v6hi cul e
phar naceuthuer%p mQHx\I kds gw,ggg;nt acceptable. 14. Proc6d6 pour
augnent el a6 kRbammB §€prandtslr béeroiésanBal enant | " admi ni stration d' une
conposi t i on" dq4 [Br&sdedur diBhEtr atfoidshneh SRMAAE, LomprbramThdrhiRstiafortéi quamtids Qtimulant
15. Al | nent jaRe%sandd) idiBréiholit dSRloREGBe SURAR I'Uiid qRbIEdHEieSE redendiktidhs § 8N0,8e frodéuant
| " une quel C%ﬂbﬁ?léﬂ@ﬁerﬁﬁ&ﬁd&ib GrolkdafddSanimal® cd2. ded Shimatix pidBaviés poutilisant |a Bata-gaattosi-
n6l ange avegastine conposition de pronoteurde crobssance suivant |a reven-
di cati orsel3. A4f.Procédé silivant Rrevendidastiop ti, danplequaiLie pramaleur g cpoiaséanse est ghiministné A yrcaningab
ani mal e sul eramédlarige avee unjalilentpmgaaimakes revendi ca- tions | a 10 ou 13,
conpr enant | ed3frembtar decyoisdarcesublantilineguslennqus' desrevendicatipnsd a0 en agsesigtiep gvec un
choi si es pagexeipient(ou véHicule phamngaeutiguemenBuydiérinaicementasesptelles: (ii) |es enzynes
di gérant | ea J#drasédépourgugmenteriacrol pee pnimale, cemprenapkiadminiyation d uveéammsmrbdg pro-
(iv) | es¥enmyirwrde goigginesfulvant e cgtiond3de car bone: dans u b),de
m cr ogr anul at |16-rf\"ﬂE P@I’Tﬂ'ﬁéﬁ*? §9 F\ep UL promoteyy da frolssance %l'[‘]’F'Hr'I"'Bé'ge nque des
m cr ogr anul @ge nghe1har ereélnﬁcanl ue sol pble dans | eau ncesu‘k ot la. raven-
d' enr obage ﬂ E‘F'B@?“é?ﬂl?’é‘ée'b'ﬂ AP Facy )°°'5‘ﬁ’s QR R oBage KKralfi'ns6
corrprena tu ‘% I I es
gaxggu aﬁrﬁ% lﬁ'n Hﬁ%ﬁr tﬂ%ﬁ% ggarﬁljn ezgéjhltﬁnt ne qﬁ‘e?&l'l&bg dés Q@'ﬂ&c&

acindés ou UE,,BI alre a struc- ture est
substi tuhe par, a) & "pog un g@m sgg,ggﬁfy,gepchgi%p&"gr as ou d'une autre matlere
capable d' etre 4 | d8@ntia protdies;SUCS | ntestinaux. 18. Proc6d6sul vantla
revendi cation 1%;) @aﬁ@mgm lbjlaifdBe:y TESSont i nmobi | i s6es dans une natiere
sem bl al e a un;iyg&d enzyaies digérant bPfibrddf 0c6d6 sui vant |a revendicatlon 17, dans
| equel | es m cr quylesenkyntes igétant le€ hiyditated dp edrbgnet|demsins &hé;on de | a barrlere
n6cani que sol wyldemidagrandatiaredes enrymésdeidolilisdesct de | ' enr obage du stade (d). 17
c) d’encapsulation des microgranules avec une barmriére mécanique soluble dans |'eau; et
d) d’enrobage des microgranules du stade (¢) au moyen d’un enrobage kératinisé comprenant un polymére
50 soluble dans les alcalis et insoluble dans les acides ou un polymére de haut poids moléculaire dontla struc-
ture est substituée par ou contient des fenétres d’acide gras ou d’une autre matiére capable d’étre solu-
bilisée par les sucs intestinaux.
18. Procédé suivantla revendication 17, dans lequel les enzymes sont immobilisées dans une matiére sem-
blable & un gel.
55 19. Procédé suivant la revendication 17, dans lequel les microgranules sont revétus par pulvérisation de
la barridre mécanique soluble dans I'eau du stade (c) et de I'enrobage du stade (d).
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