TI TLE OF THE | NVENTI ON Met hod to Renove Bisulfite

By- Products from Enzyne Conpositions BACKGROUND OF
THE | NVENTI ON [ 0001] Various types of enzynmes may be
included in oral fornulations to act as therapeutic
agents. For exanple, enzynes may be included to
hydr ol yze oral polysaccharides or to inhibit

bacterial growh. Mre specifically, for exanple, it
was reported that enzynes such as nutanase,

dext ranase, papai TITIENOF THE-IYVEOEDESe can be enpl oyed
in oral formulations for renoving plaque deposits.
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negatively affect activity of enzymes in a composition to be treated. To date, there has been no

convenient method to remove bisulfite materials from enzyme compositions, which method can

be conducted under neutral, non-oxidizing conditions.

BRIEF SUMMARY OF THE INVENTION
[0004]  In accordance with the present invention, there is provided a method of removing
bisulfite materials from a composition comprising bisulfite materials and one or more enzymes.
The method comprises contacting the composition with a compound containing at least one

aldehyde functional group to form an aldehyde-bisulfite complex; whereby the aldehyde-



[0004] In accordance with the present invention, there
is provided a nethod of renoving bisulfite materials
froma conposition conprising bisulfite materials and
one or nore enzynes. The nmethod conprises contacting
the conposition with a conmpound containing at | east
one al dehyde functional group to form an

al dehyde-bi sul fite conpl ex; whereby the al dehyde |
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containing at least one aldehyde functional group to form an aldehyde-bisulfite complex and
separating the bisulfite complex from the composition. Also, the present invention relates to a
bisulfite-free enzyme composition which is prepared by contacting the enzyme composition with
a compound containing at least one aldehyde functional group to form an aldehyde-bisulfite
complex and separating the bisulfite complex from the composition.

[0009] The present invention provides a method of removing bisulfite materials from an
enzyme composition by employing a compound having at least one aldehyde functional group
that forms a complex with the bisulfite material and separating the aldehyde-bisulfite complex
from the composition. Preferably, the process is carried out under substantially neutral, non-

oxidizing conditions, thereby obtaining a substantially bisulfite-free composition containing



contai ning at | east one al dehyde functional group to
form an al dehyde-bi sulfite conplex and separating the
bi sulfite conplex fromthe conposition. Al so, the
present invention relates to a bisulfite-free enzyne
conposition which is prepared by contacting the enzyne
conposition with a conpound containing at | east one
al dehyde functional group to form an
al dehyde-bi sul fite npl ex and separating the
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to obtain a composition with substantially undegraded enzymes, it may be desirable to maintain
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a substantially neutral, non-oxidizing condition throughout the steps of contacting bisulfite
material and enzyme composition and thereafter separating the bisulfite-aldehyde complex. For
example, pH of the enzyme solution may be kept within a range of about 5 to about 8, and ionic
strength is maintained.

[0015] A method of removing bisulfite in accordance with the present invention can be



e.g., |l ess than about 1000 Daltons. The al dehyde may be
an al dose sugar. [0013] A substantially bisulfite-free
conposition is obtained by separating the bisulfite-

al dehyde conpl ex fromthe conposition. Such separation
may be acconplished by any separation technique known
in the art such as a chem cal or a physical nethod, or
a conmbination of chem cal and physical nethods.
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he practice of the present i nvention may be
devo1d of bisulfite material which is prepared by a method of removing bisulfite material in
accordance with the present invention, wherein the enzyme composition is produced by
contacting the composition with a compound containing at least one aldehyde functional group
to form an aldehyde-bisulfite complex and separating the aldehyde-bisulfite complex from the
composition. Since an enzyme composition of the present invention is prepared under neutral,
non-oxidizing condition, activity of the enzymes in the composition is not substantially

degraded. Preferably, about 90% of the activity of the enzyme remains undegraded. The enzyme

composition produced by the method of the present invention is substantially free of bisulfite



sel ected fromthe group consisting of al pha and

bet a- anyl ase, dextranase, nutanase, the naturally
occurring enzynes such as papain (from papaya), and
bromel ain (from pi neapple), serine proteases such as
chynotrypsin, ficin, alcalase, |ysozyne, pectinase,
and glucanase. [0016] In accordance with an

enbodi ment of the present invention, there is provided

materi% @gewtgggipg}gg%gy% v%y%g%{siyéusc {%téi%:oga{lrg%gs% pelésf%% tcal%rf)?oducts,
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[0018]) unAdthenshithejrraponkss bpa Epaibsh Wb trferencedpgped
be éppg@ﬁ‘ldtb ohOASAS HRAREhd: Vhrichs IREIREL S may BERMd Eereto which fall
isulfite wthout using a matrix. A nmatrix with an

withinafs dedpgde functional group may be a conventional one,
for exanple, selected fromthe group consisting of
porous and non-porous beads, filns, specks, and
particles. In another enbodi nent, a matrix contai ni ng
at | east one al dehyde functional group nmay be
di spersed on a support to help in separating a
bi sul fite- al dehyde conpl ex. Any type of support known
in the art may be used for the invention. Exanples of
support includes, but not limted to, colum, :
container, filter, sponge, and gel. [0017] In yet
anot her enbodi nrent, there is provided an enzyne
conposi tion substantially devoid of bisulfite
mat erial which is prepared by a nmethod of renoving
bisulfite material in accordance with the present
i nvention, wherein the enzyne conposition is produced
by contacting the conposition with a conpound
contai ning at | east one al dehyde functional group to
form an al dehyde-bi sulfite conpl ex and separating the
al dehyde-bisulfite conplex fromthe conposition
Since an enzyne conposition of the present invention
is prepared under neutral, non-oxidizing condition,
activity of the enzynmes in the conposition is not
substantially degraded. Preferably, about 90% of the
activity of the enzyne renmai ns undegraded. The enzyne
conposi tion produced by the nmethod of the present
invention is substantially free of bisulfite 4
mat eri al, and accordi ngly, may be advant ageously used
in an oral care or personal care products, such as
dentifrices, skin care products, and hair and nai
care products. [0018] Although the invention has been
described wth reference to specific exanples, it wll



be apparent to one skilled in the art that various
nodi fi cati ons maybe nmade thereto which fall wthin
its scope. 5 W claim 1. A nmethod of renoving
bisulfite material froma conposition conprising
wekisM! fate material and an enzyne, the nethod
conprising the steps of contacting the conposition
wi th a nmonofunctional al dehyde havi ng | ow nol ecul ar
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bis e b ep il et e SR CBip ok B e
congositionj whdreinhemenofuhbidombaldéhydetis amaldosel sigiyde i s
conmbined with the conposition at a pH range of about
5 to about 8. 4. The nethod of claim1, wherein the
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substantially degraded after the step of separating
the al dehyde-bisulfite conplex. 6. The nethod of claim

3. The WBBbE LS 1 ERENER thé mlohOfinatid aldklerle iS Bdthbied With the
The nethod of claim1, wherein the enzynme i s sel ected

confpositiontaba gHoapeeefebout § 9pbet 8.papai n, bromel ain, a
serine protease, chynotrypsin, ficin, glucose oxidase,
gal act ose oxi dase, | actose peroxidase, | ysozyne,

4, The@bthbl of €Ay Tewhereinctht as8medis tar subbiatidBalegeaded after the
glucoanzlase a dextranase, a nutase, a tannase, and a

formatinpsed thegal delalerhisiie compiaxai m 1, wherein nore than

90% of the enzyme activity is undegraded after the
separation step. 6
5. The method of claim 1, wherein the enzyme is not substantially degraded after the step

of separating the aldehyde-bisulfite complex.
6. The method of claim 1, wherein the enzyme is from a botanical source.

7. The method of claim 1, wherein the enzyme is selected from the group consisting of
papain, bromelain, a serine protease, chymotrypsin, ficin, glucose oxidase, galactose
oxidase, lactose peroxidase, lysozyme, lipolytic enzymes, alcalase, a carbohydrase, a

glucoamylase, a dextranase, a mutase, a tannase, and a lipase.

8. The method of claim 1, wherein more than 90% of the enzyme activity is undegraded

after the separation step.



