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included in oral fornulations to act as therapeutic
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organoleptic properties of an oral care formulation. Therefore, it may be desirable to remove or

reduce bisulfite materials in enzyme compositions before the compositions are further processed
and delivered to consumers. Even though bisulfite materials can be removed through
conventional techniques such as base extraction and neutralization by an oxidizing agent, these
techniques often adversely affect the catalytic activity of enzymes in oral compositions. Thus, it
is desirable to introduce an alternative method for removing bisulfite materials which does not
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-



is desirable to introduce an alternative nmethod for
renmoving bisulfite materials which does not negatively
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[0008] The present invention relates to a method of removing a bisulfite material from a
composition containing one or more enzymes. More particularly, the invention relates to a
method of removing bisulfite ion 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. 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



substantially devoid of bisulfite materials. The
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at | east one al dehyde functional group to form an

al dehyde-bi sul fite conplex and then separating the

al dehyde-bi sulfite conplex fromthe conposition
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of cheffdaf and physical methods. Examples of separation techniques adaptable to the present
invention include, but are not limited to, filtering, differential diffusion, column separation, and
bead separation, and separation by localization or sequestration.

[0014] Additionally, the separation may be accomplished by subjecting the composition to
an object or article to which the aldehyde is attached, forming the complex, and removing the
object or article to with the now aldehyde-bisulfite complex is attached. Alternatively, in order
to obtain a composition with substantially undegraded enzymes, it may be desirable to maintain
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



than 90%is retained after the step of contacting
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aldehyde functional group may be dispersed on a support to help in separating a bisulfite-
aldehyde complex. Any type of support known in the art may be used for the invention.
Examples of support includes, but not limited to, column, container, filter, sponge, and gel.
[0017] In yet another embodiment, there is provided an enzyme composition substantially
devoid 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



to obtain a conposition with substantially undegraded
enzynes, it may be desirable to maintain a
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t hroughout the steps of contacting bisulfite materia
and enzynme conposition and thereafter separating the
bi sul fite-al dehyde conpl ex. For exanple, pH of the
enzyme solution nay be kept within a range of about 5
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are not limted to, carbohydrases such as
gl ucoanyl ase, enzynes extracted fromnatural fruit
products such as proteases, carbohydrases such as
al phaanyl ase, beta-anyl ase and tannase, and |i pases
such as plant |ipase, gastric |lipase and pancreatic
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treated by the present invention may be derived froma
bot ani cal source. Enzynmes useful in the practice of
the present invention may be selected fromthe group
consi sting of al pha and beta-anyl ase, dextranase,
nmut anase, the naturally occurring enzynmes such as
papai n (from papaya), and bronelain (from pi neappl e),
serine proteases such as chynotrypsin, ficin,
al cal ase, |ysozyne, pectinase, and gl ucanase. [0016]
In accordance with an enbodi nent of the present
invention, there is provided a nethod enploying a
matri x containing at | east one al dehyde functiona
group to nmake renoval of a bisulfite-al dehyde conpl ex
conveni ent. The nethod using a matri x containing at
| east one al dehyde functional group nmay be operable
under the sane conditions as those for a nmethod of
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renoving bisulfite without using a matrix. A matrix
wi th an al dehyde functional group may be a
woamzénizonal one, for exanple, selected from phoeUge@®EP31926
consi sting of porous and non-porous beads, filns,
specks, and particles. In another enbodinment, a matrix
containing at |east one al dehyde functional group may
be di spersed on a support to help in separating a
We clbinsul fi t eal 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,
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matefipdg] Al t hough the invention has been described with
reference to specific exanples, it will be apparent to
one skilled in the ait that various nodifications my
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7. The method of claim 1, wherein the compound containing at least one aldehyde functional

group is combined with the composition at a pH range of about 5 to about 8.

8. The method of claim 2, wherein the one or more enzymes are not substantially degraded after

the step of forming the aldehyde-bisulfite complex.

9. The method of claim 2, wherein the enzyme is not substantially degraded after the step of
separating the aldehyde-bisulfite complex.

10. The method of claim 1, wherein the enzyme is from a botanical source.
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contai ning at | east one al dehyde functional group to

form an al dehyde-bi sul fite conpl ex, whereby the
wabhoaghgzsi bi sul fite conpl ex may be separated fPOmMUSE®6/031926

conposition. 2. The nethod of claim1l, wherein the

met hod further conprises separating the

al dehydebi sul fite conplex fromthe conposition. 3. The

nmet hod of claim2, wherein the conpound containing at

| east one al dehyde functional group is a
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The method of claim 13, wherein the matrix is selected from porous and non-porous beads,

films, specks, and particles.

The method of claim 13, wherein the matrix is dispersed on a support.

The method of claim 16, wherein the support is selected from the group consisting of

column, container, filter, sponge, and gel.

. The method of claim 13, wherein the aldehyde is aldose sugar.

An enzyme composition substantially devoid of bisulfite material, the enzyme composition
obtained by:

(a) contacting the composition with a compound containing at least one aldehyde functional



12. The nmethod of claim2, wherein nore than 90% of an
enzyne activity is undegraded after the separation
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conposition containing bisulfite and an enzyne, the
met hod conprising contacting the conposition with a
matri x having at |east one al dehyde functional group
to forman al dehyde-bi sul fite conpl ex, whereby the
gromi woifurnbauﬂde}tydswlsfulﬂtecdsrﬁpdehel?aelpar at ed f\rAﬁm t he )
conposi tion, 14, The method of claim 13, erein the
(bheaprigng theridehydeohiglfiecomplsy drom tha gorResiier ri x bound
bi sulfite fromthe conmposition. 15. The nethod of
claim 13, wherein the matrix is sel ected from porous
20. Thmenzion cpmp@ﬂytsorb@?mm 19} wheyeingpewtl99% ofrear agtivity ef theenzyme
od of claim 13, wherein the matrix is
m%ﬁméggg %ﬁ a support. 17. The nmethod of claim 16,
wherein the support is selected fromthe group
consi sting of columm, container, filter, sponge, and
gel. 18. The nethod of claim 13, wherein the al dehyde
is al dose sugar. 19. An enzyne conposition
substantially devoid of bisulfite material, the enzyne
conposition obtained by: (a) contacting the
conposition with a conpound containing at |east one
al dehyde functional group to form an al dehyde-bisulfite
conpl ex; and (b) separating the al dehyde-bisulfite
conpl ex fromthe conposition. 20. The enzyne
conposition of claim19, wherein about 90% of an
activity of the enzynme renai ns undegraded.



