ANTI BACTERI AL DEODORANT BACKGROUND OF THE | NVENTI ON
Field of the invention The present invention
relates to an anti bacterial deodorant that devel ops an
anti bacterial action as nuch as or nore than
hi gh-1 evel disinfectants (e.g., formalin,
gl ut ar al dehyde, and peracetic acid fornulation) while
saving the risk to an ecosystemas |ow as | ow | evel
di si nfectants (e.agunIguaternar Yyrameangm sal ts,
anphoteric surfactant, chlorhexidine) and that further
has a deodori zing action. Description of the Rel ated
Art Vari ous antibacterial agents have
her et of or e beedAgKoposed. CAntiHEacteENal cagent s st rong
in antibacterial action, however, are limted in the
Fisdihede tofe useenthenobj ect for use, the range of use,
and so on, and users are required to have a
pr of é8§§i bRaFckhownedgeibecaasetant ibaghernalibageatsal
havi ng stronger antibacterial action generally tend to
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deodori zing action at high levels. Under such g
thei reugstancess, thel EBVen| 0£8d 0fsdihe L@ty ii-Bventi Pve -
i nvented an anti bacterial deodorant containing a
pre&esonpoasukfaet ante Bezahibé enh OMbEcS&F f ACt &M rt @ having
noni oni ¢ surfactant, and a hot water extract of beans,
Styphedr issnta Haapdd ylcact pbh4yéh)etaidty eanabes abtairaedybyhoy
i nmmersing beans in water, crushing theminto a nuddy
highar & oedittihgot hen reslbeant sat  ‘Bibout FAOOCHor 210 gdrsons
20 m nutes and subsequently at about 80C for 20 to 60
havg fiftess 20l teridi “ihé pesaldinigsolationagaddisngt rong in
_.water and a flocculating agent to the filtrate,
d“¥£éﬁ?h@¥h%+e%%T%?%g m xture at about 100C for 20 to 60
niqyiﬁgk,andMSQPaLatyng the resulting solid (see
Japahese ‘Patent'“No: 8520059 ¢ kAl vre)l 3ohed owpeen proposed,
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bacteria through screening. Moreover, as to
deodori zation, there are v%rious subst ances whi ch
cause bad snell (i.e., odorous conponents).
Therefore, there was a denand for the devel opnent of
an anti bacterial deodorant that has a stronger
anti bacterial action while maintaining high safety



anti bacterial deodorant. Since the diluent is
prepared by adding, to active water, alcohol that has
an action to reduce the surface tension of active
water, the cluster of the diluent is fragnented by
al cohol . Thus, the perneating ability of the
anti bacterial deodorant is further increased and, as a
result, the antibacterial deodorizing action is
ocdamproovedrénast wdahl yerAsimgych, it results in
significant advantages in practical use. DETAILED
DESCRYPTHEON0F THE> TMWENTE GNply antiFhetanthbacterimint ro
deodorant of the present invention will be described
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Exanpl es of the surfactant include: 1) cationic
20 gur fAotiantts,s, sticht asi Bennal ki um-ehkondeoh CASMNOg water
8001-54-5]; 2) zwitterionic surfactant, such as
an@id fdpyrubapimpopreop onithadidtrate, heating thlela@allting
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such as Propyl ene glycol [CAS No. 57-55-61. These al
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and have a strong deodorizing action. Al t hough
gl yci ne, cysteine, and glyqylglycine are naturally
oxi di zed and gradual | y becoimre unable to denonstrate
their properties (an action of controlling the
toxicity of a surfactant and a deodorizi ng action),
the deterioration of the properties is prevented by



the addition of EDTA2Na, a netal ion as an inevitable
inpurity contained i a trace anpunt in an
anti bacterial deodorant is captured through conpl ex
formation, so that the antibacterial deodorant is
stabilized and, as a result, it becones possible to
reserve the antibacterial deodorant for a | ong period
of tine. Mor eover, highly perneabl e active
toandtegs nayi rheddddedn ass e il iverti drobthenakovennot avoid the
constitution (a deodorizing agent and a surfactant).
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water to a treatment for fragnenting a cluster of the
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t he bubbl es, thereby being activated. The
beagt hod! Uhdb i ziny bvegimed itsm iasitd beetlhed silnawhi 6Rsathat the
per manent magnet or an el ectronmagnet is provided by a
SufigteFant ohpehamheteantdya magnetic force line
perpendi cular to the direction of the water flowis
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g Eirthernore, a diluent may al so be prepared by
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.l hcorporated, the type of which is not concerned, may
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co nds, . al.cohol s of aromatic compounds, nonohydric
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the diluent may basically bei nere purified water, and
when a stronger anti bacterial action is wanted, active
water may be used as the difuent, or the diluent may
be prepared by m xing active water and al cohol, or the
di l uent may be prepared by nmixing purified water,
active water, and al cohol, Wen m xing the surface
tension of the diluent decreases with the increase of



Ammoni a, trinmethyl am ne, nethyl nercaptan
for mal dehyde, acet al dehyde, isovaleric acid, acetic
acid, toluene, and styrene were adopted as an odorous
conmponent. The initial concentration of each odorous
conmponent within the flask was determ ned with
reference to a guideline of the Ofensive Qdor Contro
Law announced by the Environnent Agency. As to
eachlaof shhetdeedarizichg agestsr anvagueodspseputkanan
prepared by adjusting the concentration of the agent
antg bpe%ehy atedghtiowkrth pyrifdedoont etnges disethrand dhegent
anount of the aqueous solution injected into the flask
anghg deréraiaed, ti bmroc2use. tTheamlesut ¢tse i@l setodarditt to
in the following Tables 1 to 10. [Table 1] G ut am ne
ragih (VI Yo GHeent PaBices (PPEAR Cdheent cdt iaon obfieet 30r
m nutes (ppm, Amonia 100 90 Trinethylam ne 20 18
ANVEPRAT Sfd Bd apt @fe 1022 For alf@ehgeana b, ghacssad dbkydéothes

10 10 I sovalerie acid 10 o
and clothes, very fine irregularities on the surface of a

bacteria itself and spaces in the bacteria because the
surfactant naturally has high permeating ability.

Moreover, since the invention selected one or more
members from among glycine, cysteine, and glycylglycine as a
deodorizing agent, it can demonstrate an antibacterial action
of a surfactant strongly by the action of such deodorizing
agents while controlling the toxicity of the surfactant.
Moreover, glycine, cysteine, and glycylglycine are harmless to
men and beasts and are excellent in deodorizing action.
Therefore, it is possible to impart also a deodorizing actiocon
to the antibacterial deodorants.

Hence, it can be applied to highly resistant bacteria and
viruses and can be used for any objects with ease because of
its high safety and, therefore, it is very convenient. In
addition, it can serve for antibacterial treatment and
deodorizing treatment simultaneously.

Glycine, cysteine, and glycylglycine, which are
incorporated as decdorizing agents, exert a deodorizing action
todifferentodorouscomponents,respectivelyn Therefore, the
applicatjon,area(ﬂ?deodorization,cankmz@xpandedknfﬁelecting

and mixing two or more members among the above-mentioned



9 Acetic add 20 18 roluene 100 100 Styrene 100 100
[Table 2] dycine Initial concentration (PPITI)
Concentration after 30 m nutes (DI Dm) Reduction (%
Ammoni a 100 0 100 Trimethyl am ne 20 0 100

decdorizing agents.

Because of adding, as a diluent, active water obtained
by subjecting water to a treatment for fragmenting a cluster
of the water, an antibacterial deodorizing action is improved
through enhancement of the permeating ability of an
antibacterial decdorant.

Sinceiﬁuadiluentjfspreparedknradding,tx)active water,
alcohol that has an acticn to reduce the surface tension of
active water, the cluster of the diluent is fragmented by
alcohol. Thus, the permeating ability of the antibacterial
deodorant is further increased and, as a result, the
antibacterial deodorizing action is improved drastically. As

such, it results in significant advantages in practical use.

DETATLED DESCRIPTION OF THE INVENTICON

Theantibacterialdeodorantcﬁfthepresentinventionwiil
be described in detail below.

The antibacterial deodorant of the present invention is
an agent prepared basically by selecting one or more members
from among glycine, cysteine, and glycylglycine as a
deodorizing agent and incorporating such a deodorizing agent
together with a surfacrtant.

As to the contents of the respective ingredients, if the
content of the surfactant is less than 10 mg/l, even an
antibacterial effect to general bacteria, which are among those
of lowest drug resistance, cannot be observed, whereas if the

content is more than 280000 mg/1, the toxicity to men and beasts



Met hyl nercaptan 10 O 100 For mal dehyde 10 3 70 _

Acet al dehyde 10 2 80 | sovaleric acid 10 1 90 Acetic

acid 20 2 90 Tol uene 100 40 60 Styrene 100 40 60

[ Tabl e 3]
cannot be controlled even in the case of using the maximum value
of the deodorizing agent content provided below. Therefore,
the content of the surfactant is preferably within the range
of 10 to 280000 mg/].

On the other hand, if the content of the deodorizing agent
is less than 400 mg/l, the toxicity to men and beasts cannot
be controlled even in the case of using the minimum value of
the aforementiocned surfactant content, whereas if the content
is mere than 150000 mg/l, the deodorizing agent crystallizes
to precipitate and cause clouding. Therefore, the content of
the deodorizing agent is preferably within the range of 400 to
150000 mg/1.

Examples of the surfactant include:

1) cationic surfactants, such as

Benzalkonium chloride
[CAS No. 8001-54-51;
2) zwitterionic surfactant, such as
N-Lauryl P-Aminopreopionic acid
[Japan Cosmetic Industry Association Labeling
Name: Lauraminecpropionic acidl; and
3} nonionic surfactants, such as
Propylene glycol
iCAS No. 57-55-67.
These all have an excellent antibacterial action.

Glycine and cysteine, which are used for the pPresent

invention,areaminoacidsthatserveascmnstituentsofprotehm

and glycylglycine is a dipeptide made up of two glycine



Tryptophan Initial ConcentrationReduction (% _

concentrationafter 30 mnutes (PPril)(PPin) Ammonia

10050 50 Trimet hyl am ne201050 Met hyl mnercaptanl010 O

For mal dehyde109 10 Acet al dehyde10910 | soval eri c1010

acid Acetic acid201810 Tol uenel00 100 O Styrenel00100

[ Tabl e 4] Initial concentration (PPril) .

Concentration after 30 m nutes (PPrn) Reduction (%
moAramonicss 100 KEQ 30 B ipeetthylcamimga2@. They are originally

derivedfrmnorganisms(vegetableandanimal),buttheirorigin
1s not the guestion in the present invention.

That is, they may be glycine, cysteine and glyeylglycine
which are produced by any of the extraction method in which a
protein contained in an organism is decomposed and extracted,
the chemical synthesiS'methodJﬁlwhiche&productjfschemically
synthesized, and the fermentation method in which a product is
produced by fermentation using a microofganism.

Glycine, cysteine, and glycylglycine control the
toxicity of a surfactant without inhibiting the antibacterial
action of the surfactant and have a strong deodorizing action.

Although glycine, cysteine, and glycylglycine are
naturally oxidized and gradually become unable to demonstrate
their properties (an action of controlling the toxicity of a
surfactant and a deodorizing action), the deterioration of the
properties is prevented by the addition of an antioxidant.

As the antioxidant, ethylenediaminetetraacetic acid
disodium salt dihydrate [CAS No.6381-92~-61 (EDTAZNa), which is
also a food additive, is preferable from‘the safelty point of
view.

By the addition of EDTAZNa, a metal ion as an inevitable
ilmpurity contained in a trace amount in an antibacterial
deodorant is captured through complex formation, so that the
antibacterial decdorant is stabilized and, as a result, it
becomes possible to reserve the antibacterial deodorant for a

long period of time.



18" 10 Methyl nmercaptan 10 10 O Fornal dehyde 10 9 10
Acet al dehyde 10 9 10 Isovaleric acid 10 10 O Acetic
acid 20 18 10 Tol uene 100 90 10 Styrene 100 90 10

Moreover, highly permeable active water may be added as
a diluent to the above constitution (a decdorizing agent and
a surfactant). The active water is a product obtained by
subjecting water to a treatment for fragmenting a cluster of
the water.

In normal water, a plurality of water molecules are
assoclated and assembled together through hydrogen bonding to
forma cluster (an aggregate of water molecules). Since the more
thenumberofwaternmleculesassembl@jandthegreaterthesize
of a cluster, the harder the entrance of the cluster into minute
spaces of an cbject and naturally the lower the permeating
ability. Incontrast, water inwhich clusters are disassembled
and fragmented has higher permeating ability.

Examples of the method for disassembling and fragmenting
clusters include a method utilizing electricity, a method
utilizing superfine air bubbles, and a method utilizing
magnetism,

The method utilizing electricity is a method in which an
electrolyte, such as salt, in a trace amount is added to water
to obtain an agueous solution and then a current is applied to
an electrode soaked in the agqueous solution and active water
(s0 called alkali ion water) generated around the electrode ig
taken out before electrolysis proceeds completely.

The method utilizing superfine air bubbles is a method
in which superfine air bubbles {i.e., microbubbles or
nanobubh}es) are generated in water and clusters are

disassembled by the bubbles, thereby being activated.



[Table 5] Lysine [Initial concentration (PPril)
Concentration after 30 m nutes (PPrn) Reduction ((Ye)
Ammoni a 100 90 10 Trinmethyl am ne 20 18 10 Met hyl
mercaptan 10 10 10 10 0 O Fornmal dehyde
Acet al dehyde

The method utilizing magnetism is a method in which a
permanent magnet or an electromagnet is provided by a water flow
channel and a magnetic force line perpendicular to the direction
of the water flow is applied to water molecules, thereby
activating water.

Furthermore, a diluent may also be prepared by
incorporating, to the aforementioned active water, an alcohol
that has an action of decrease the surface tension of the active
water,

The alcohol to be incorporated, the type of which is not
concerned, may be aliphatic alcohols, alcohols of alicyclic
compounds,alcoholscafaromaticcompounds,monohydricalcohols,
polyhydric alcohols, and so on. Since the polarity cof the
hydroxyl group(s) of an alcohol molecule involves in the
decrease of the surface tension of active water caused by the
alcohol, low molecular weight alcohcls with the nonpolar
portions of which are small in the construction of the alcohols
are preferable inorder toutilize the polarity. Ethyl alcohol,
propyl alcohol and the like are preferable in the quality, the
stability in obtainability, and the safety to men and beasts
of alcohol.

Thatis,'Hwedilu@nhmaybasicallykx&m@repurifiedwat@r,
and when a stronger antibacterial action is wanted, active water
may be used as the diluent, or the diluent may be prepared by
mixing active water and alcohol, or the diluent may be prepared
by mixing purified water, active water, and alcohol.

When mixing, the surface tension of the diluent decreases



10 9 10 Isovaleric acid Acetic acid 10 10 0 20 20 0
Tol uene 100 100 100 100 O O Styrene [ Tabl e 6]
Initial concentration (PPal)

with the increase of the amount of active water in the diluent.
While purified water and active water can be mixed freely, even
if the amount of alcohol contained in a diluent of an amount
ofi_exceedso.20,rxjdecreasecﬂ?theSurfaéetension_isobserved
any more and rather the safety in handling is impaired. The
mixing weight ratio of purifiedwater, active water, and alcohol
i1s therefore preferably within the range of diluent {1.00] =
purified water [1.00 to 0.00] + active water [0.00 to 1.00] +
alcohol {0.00 to 0.20].

A further detailed description is made below with
reference to Examples.

First, glutamine, glycine, tryptophan, methionine,
lysine, cysteine, proline, arginine, valine, and glycylglycine
were adopted for selection of proper deodorizing agents
excellent in deodorizing action, and thé following
deodorization test 1 was performed for these.
<Decdorization test 1>

First, an Erlenmeyer flask was hermetically sealed with
a stopper, and while the sealed state was maintained, a
microsyringe was inserted in the stopper. Then, a prescribed
amount of an odorous component which had been confirmed by a
preﬁiminaryt@stv&m;inj@ctedtoiﬂuaflaskwithiﬁmamicxocyringe
and then the odorous component was evaporated completely, so
that the concentration of the odorous component in the air
enciosed in the f{lask was adjusted to a prescribed initial
concentration.

Next,whilethehermeticallySealedstatewasnmintainaL

10



Cysteine Concentration after 30 mnutes (PPrn).
Reduction (% Ammonia 100 0 100 Tri nmethylam ne 20 0O
100 Methyl nercaptan 10 10 O Fornal dehyde 10 8 20
Acet al dehyde 10 10 O Isoyaleric acid 10 8 20

a prescribed amount of a decdorizing agent was injected into
the flask prepared above with the microbyringe, and 30 minutes
later the residual concentration of the odorous component
within the flask was measured with a gas detecting tube
manufactured by Gastecs, Co., Ltd,

Ammonia, trimethylamine, methyl mercaptan, formaldehyde,
acetaldehyde, isovaleric acid, acetic aqid, toluene, and
styrene were adopted as an odorous component. The initial
concentration of each odorous component within the flask was
determined with reference to a guideline of the Offensive Odor
Control Law annocunced by the Environment Agency.

As to each of the deodorizing agents, an aqueous solution
prepared by adjusting the concentration of the agent to 10% by
weightwithpurifiedwaterwasusedandtheamountoftheaqueous

solution injected into the flask was determined to be 0.2 ml.

The results are set forth in the following Tables 1 to

10.
[Table 1]
Glutamine
Initial concentration Concentration after Reduction (%)
(ppm) 30 minutes (ppm)
Ammonia ) 100 80 10
Trimethylamine 20 18 10
Methy! mercaptan 10 8 20
Formaldehyde 10 g B 10 N
Acetaldehyde 10 10 Q
Isovaleric 10 9 10
acid
Acetic acid 20 18 10
Joluene 100 100 )
Styrene 100 100 0

1l




Acetic acid 20 16 20 Tol uene 100 90 10 Styrene 100 90

10 [Table 7]

Prol i ne

Initial

concentration (PPrn)

Concentration after 30 minutes (PPm Reduction (%
Ammoni a 100 90 10 Tri et hyl am ne 20

[Takle 2]
Glycine
[nitial Concentration Reduction (%)
concentration after 30 minutes
(ppm) (Ppm)
Ammonia 100 0 100
Trimethylamine 20 0 100
Methyl mercaptan 10 0 100
Formaldehyde 10 3 70
Acetaldehyde 10 2 80
Isovaleric 10 1 90
acid
Acetic acid 20 2 90
Toluene 100 40 60
Styrene 100 40 60
[Table 3}
Tryptophan
Initial Concentration Reduction (%)
concentration after 30 minutes
(ppm) (ppm)
Ammonia 100 50 50
Trimethylamine 20 10 50
Methyl mercaptan 10 10 0
_Formaldehyde 10 g 10
Acetaldehyde 10 9 10
Isovaleric 10 10 0
acid
Acetic acid 20 18 - 10
Toluene 100 100 0
Styrene 100 100 0 -
[Table 47
_______ Methionine
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19 5 Met hyl

mercaptan 10 10 O For mal dehyde 10 10 O

Acet al dehyde 10 8 20 Isoyaleric acid 10 10 O Acetic

acid 20 20 O Tol uene 100 100 O Styrene 100 100 O
Initial Concentration Reduction (%)
concentration after 30 minutes
i (ppm) (ppm)
Ammonia 100 70 30
Trimethylamine 20 18 10
Methyl mercaptan 10 10 0
Formaldehyde 10 9 10
Acetaldehyde 10 g 10
Isovaleric 10 10 0
acid
Acetic acid 20 18 10
Toluene 100 90 10
Styrene 100 90 10
[Table 5]
Lysine
Initial Concentration Reduction (%)
concentration after 30 minutes
(ppm) (Ppm)
Ammonia 100 90 - 10
Trimethylamine 20 18 10
Methyl mercaptan 10 10 0
Formaldehyde 10 10 0
Acetaldehyde 10 9 10
Isovaleric 10 10 0
acid
 Acetic acid 20 20 0
Toluene 100 100 0
Styrene 100 100 0
|Table 6]
Cysteine
Initial Concentration Reduction (%)
concentration after 30 minutes
(PpPm) (ppm).
Ammonia 100 0 100
Trimethylamine 20 0 100
Methy! mercaptan 10 10 0




[ Tabl e8] Arginine
Concentration after .
Ammoni a 100 90 10 Tri net hyl am ne

Initial

concentration (p pm

30 minutes (PPrn) Reduction (%
20 19 5 Met hyl

mercaptan 10 10 O Fornal dehyde 10 10 O Acet al dehyde

Formaldehyde 10 8 20
Acetaldehyde 10 10 0
Isovaleric 10 8 20
acid
Acetic acid 20 16 20
Toluene 100 90 10
| Styrene 100 90 10
[Table 7]
Proline N
Initial Concentration Reduction (%)
concentration after 30 minutes

(ppm) (ppm)
Ammonia 100 90 10
Trimethylamine 20 19 5
Methy! mercaptan 10 10 0
Formaldehyde 10 10 0

. Acetaldehyde 10 8 20
Isovaleric 10 10 0

| acid
Acetic acid 20 20 0
Toluene 100 100 0
Styrene 100 100 0
[Table 8]

Arginine
Initial Concentration Reduction (%)
concentration after 30 minutes
\ {(ppm) {(ppm)

‘Ammonia 100 90 10
Trimethylamine 20 19 5
Methyl mercaptan 10 10 0
Formaldehyde 10 10 0
Acetaldehyde 10 9 10
Isovaleric 10 10 0

acid R
Acetic acid 20 17 15
Toluene 100 100 0




10 9 10 Isoyaleric acid 10 10 O Acetic acid 20 17 15

Tol uene 100 100 0O Styrene 100 100

[ Tabl e 9]

Val i ne

Initial concentration (PPril) Concentration after 30

m nutes (PM

| Styrene 100 100 0
[Table 9]
Valine
Initial Concentration Reduction (%)
concentration after 30 minutes
(Ppm) (ppm)
Ammonia 100 90 10
Trimethylamine 20 19 5
Methyl mercaptan 10 10 0
Formaldehyde 10 10 0
Acetaldehyde 10 10 0
Isovaleric 10 10 0
acid
Acetic acid 20 20 0
Toluene 100 100 0
Styrene 100 100 0
[Table 10)
Glycylglycine
initial Concentration Reduction (%)
concentration after 30 minutes
(ppm) (ppm)
Ammonia 100 90 10
Trimethylamine 20 18 10
Methyl mercaptan 10 8 20
Formaldehyde 10 9 10
Acetaldehyde 10 10 0
Isovaleric 10 g 10
Acetic acid 20 18 10
Toluene 100 100 0
Styrene 100 100 0

As described above,

the decdorization

test 1 revealed

that three compounds, glycine, cysteine, and glyeylglycine,




Reduction (% Ammonia 100 90 10 Trinethylam ne 20 19 5
Met hyl nmercaptan 10 10 O Fornal dehyde 10 10 O .
Acet al dehyde 10 10 O Isoyaleric acid 10 10 0 Acetic
acid 20 20 Tol uene

were useful as deodorizing agents.

As shown in Table 2, glycine exhibited an excellent
deodorizing action particularly to ammenia, trimethylamine,
and methyl mercaptan among the selected odorous components, and
good results were obtained also for acetaldehyde, isovaleric
acid, and acetic acid.

Cysteine exhibited an excellent deodorizing action to
ammonia and trimethylamine as shown in Table 6.

As shown in Table 10, glycylglycine exhibited a good
deodorizing action to ammonia, trimethylamine, and methyl
nmercaptan, and also exhibited an excellent deodorizing action
to formaldehyde, acetaldehyde, isovaleric acid, acetic acid,
toluene, and styrene,

Next, antibacterial deodorant 1 mentioned in the
preceding background art section and having the composition
shown below, and antibacterial deodorant 2 having the following
composition containing the above-mentioned three decdorizing

agents were prepared by using purified water as a diluent.

<Antibacterial deodorant i>

* Surfactant

Benzalkonium chloride 2000mng/ 1

N-Lauryl P-Aminopropionic acid 500mg/ 1

Propylene glycol 2000mqg/ 1
* Rean hot water extract _ 2200mg/ 1.,

* Antioxidant

Ethylenediaminetetraacetic acid disodium salt
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100 100 O Styrene 100 100 As descri bed
above, the deodorization test 1 revealed that three
compounds, glycine, cysteine, and glycylglycine, were
useful as deodori zi ng agents. As shown in Table
2, glycine exhibited an excell ent deodorizing action
particularly to amonia, trinethylam ne, and nethyl
nmer capt an anong the sel ected odorous conponents, and
dglopdiratesul ts were obtained al so for acetal dehydesg /1

i soval eric acid, and acetic acid. Cyst ei ne
<Rxhilpi et anl exeeld et deodori zi ng action to ammoni a
and trinethylam ne as shown in Table 6. As

showt" iTvrTasiterto, gl ycyl gl yci ne exhi bited a good
deodorizing action to ammoni a, trinmethylam ne, and

met hyl ner BapEahkonndmafsboekfebi ted an excell®hy/ 1
deodori zing action to formal dehyde, acetal dehyde,

i soval eri cNakpdryacetimineproriohbenagidnd stGfiranel
Next, antibacterial deodorant 1 nentioned in the

pr ecedi ng Bﬁ@Rﬁﬁ%HﬁdgéY?oéection and havi ng 4H&mng/1
conpqs%%i%p shaown bel ow, and anti bacterial deodorant 2
havi ng THEF019°0W g “Conposi ti on cont ai ni ng t he

above- nment .on hree deodori zi ng agents wer repar ed
by usi ng p%????gé water as a diluent. <Anti 4§Q§W§%ia],
deodorant A>_. act ant Benzal koni um chl ori 000ng/ |
NLaur yl P-%ﬁ?h%ﬁé%pionic aci d500ng/ 1 Propyle‘zabgj%“g/qL

I | 2000, -hot wat er extract 2200
2§ oxt dang B hLFSRaaS ; s um

Ant i oxi dant edi am net etraaceti c aci
salt * antioxidant

Ethylenediaminetetraacetic acid disodium salt
dehydrate 1000mg/1
<Decdorization test 2>

Decdorization test 2 was performed under the same
conditions as those of deodorization test 1 except replacing
the aqueous solution of the deodorizing agent used in
decdorizing test 1 by antibacterial deodorant 1 or 2.

The results are shown in Tables 11 and 12.

[Table 11]
_Antibacterial decodorant 1
Initial Concentration Reduction (%)
concentration after 30 minutes

{(ppm) i (ppm) S
“Ammonia ) 100 5 90
Trimethylamine 20 3 75
Methyl mercaptan 10 5 20
| Formaidehyde 10 3 40
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<Anti bacterial deodorant 2> Surfactant Benzal koni um
chl ori de2000ng/ 1 N-Lauryl P-Am nopropionic aci d500ny/1
Propyl ene gl ycol 2000ng/1 Deodori zi ng agent

G yci ne2000ng/ 1 Cystei ne200ng/ 1 Sl ycyl gl yci ne40ng/ 1
Ant i oxi dant Et hyl enedi am net etraacetic
aci d disodiumsalt dehydratelO00ng/1 <Deodori zati on

t-es Deodeori-zati-ont-est—2-was--perforned

2
Acklaklehyde same condi 19ons as those 8f deodofi zati 0B
Isbeslierid except | repl aciig the aqueous 4sol utiop of they
adgodori zing agent used in deodorizing test 1 by

PP A Aoy apmt 41~y D TFhe—+recult.ciara chown
AGRliogif s 11 bnd 12 29Table 11]  Iditial . 75
Talegrent rati on| (PPrn)10@nt i bacteri al $@odor ant 40
SQ@’H@E!’]F r at |9An afteipg30 m nptes J(gEPrn) 1 40

ReooctTon (%9
[Tabhle 12]
Antibacterial deodorant 2
Initial Concentration Reduction (%)
concentration after 30 minutes

(ppm) (ppm)
Ammonia 100 0 100
Trimethylamine 20 0 100
Methyl mercaptan 10 0 100
Formaldehyde 10 0 100
Acetaldehyde 10 0 100
Isovaleric 10 0 100
acid
Acetic acid 20 0 100
Toluene 100 0 100
Styrene 100 0 100

As described above, according to the deodorization test
2, the antibacterial deodorant 2, in which three deodorizing
agents, 1l.e., giycine, cysteine and glycylglycine, were
incorporated, exhibited an excellent deodorization effect for
methyl mercaptan, formaldehyde, acetaldehyde, isovaleric acid,
toluene, and styrene, for which a sufficient deocdorization
effect was not obtained by the antibacterial deodorant 1, and
moreover, the antibacterial deodorant 2 exhibited an excellent
deodorizationeffectforalltheodorouscomponentsusedinthis

test. Thus, it was confirmed that the antibacterial deodorant

ig




Ammonia 100 5 90 Trinmethylamne 20 3 75 Met hyl
mercaptan 10 15 20 Formal dehyde 10 3 40 .
Acet al dehyde 10 3 50 Isovaleric acid 10 4 50 Acetic
acid 20 3 75 Tol uene

Z exerts a deodorizing action for a wide variety of odorocus
components.

For the antibacterial deodorants 1 -and 2, the following
antibacterial test, virus inactivation tests 1 and 2, and fungus
resistance test were carried out.

Moreover,eadiluentwaspreparajbyndxingpurifiedwater,
active water and ethancl in a weight ratio of 0.90:0.07:0.03,
and by the use of the diluent the following antibacterial test,
virus inactivation tests 1 and 2, and fungus resistance test
were carried out for an antibacterial deodorant 3 prepared by
incorporating a surfactant and decdorizing agents, like the
antibacterial deodorant 2.
<Antibacterial test>

Working solutions were prepared by mizing suspensions of
each of the bacteria, provided in the following table and
prepared at a prescribed bacteria amount, and each of the
aforementioned antibacterial deodorants in a predetermined
ratio. After being left at rest for a prescribed time at room
temperature, the working solutions were each inoculated in a
prescribed amount on a standard agar medium, followed by
cultivation at 35°C for 48 hours.

Then, the number of colonies formed was counled and Lt was
defined as the amount of living bacteria.

Moreover, the same test was repeated by replacing the
antibacterial deodorant by a sterilized phosphate buffered
saline, and the resulting amount of Living bacteria was used

a3 a control.
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100 50 40 Styrene 100 50 40 [Table 12] Antibacteri al
deodorant 2 Initial concentration (PPrn)
Concentration after 30 m nutes (PPrn) Reduction ON
Ammoni a 100 0 100 Tri et hyl am ne 20 0. 100 Met hyl
mercaptan 10 O

The amounts of living bacteria resulting from the use of
each antibacterial deodorant and the results of cemparison to

the control are shown in the following Table 13.

[{Table 13)
The amount of Result
Name of bacteria living bacteria of | Antibacterial | Antibacterial | Antibacterial
control (cfu/ml) deodorant 1 deodorant 2 | deodorant 3
Methicillin resistant
staphylococcus 1.1 x 10° © © ®)
aureus
Escherichia coli 2.6 x 10° © © ©
Pseucfomonas 10x 10° ® ) ©
aeruginosa .
Trichophyton 2.8 x 10° © © ©
Legionella 8.3 x 10° © © ©
Salmonella 1.0 x 10° © © ©
Candida 2.0 x 10° © © ©
Bacillus subtifis spore 4.2 x10° o o ©
Bacillus cereus spore 1.0 x 10* x x ©

©: Almost all bacteria in a working solution dead and

no colony was formed.
C: The number of colonies (the amocunt of Living bacteria)
decreased to about 1/100 of the control.

*: The amount of living bacteria did not change.

As described above, according to this antibacterial test,
both the conventional antibacterial deodorant 1 and the

antibacterial deodorant ? according to the present invention



100 For mal dehyde 10 O 100 Acet al dehyde 10 0 100

| soval enc add 10 O 100 Acetic acid 20 0 100 Tol uene

100 O 100 Styrene 100 0 100 As descri bed

above, according to the deodorization test 2, the

anti bacterial deodorant 2, in which three deodori zing

agents, i.e., glycine, cysteine and gl ycyl gl ycine,

wer e i ncorporated, exhibited an excell ent
extfedddrd & atiicni fefdaedt] f erzawetlylt rericastcagrial actions to

f or mal dehyde, acet al dehyde, isovaleric acid, toluene,
nedidl st ylrighe e sf.et anhi shaeh sld o et entudeodor ezabéohchia coli,

ef fect was not obtained by the antibacterial deodorant
PISUGHRPTITGT @BV EE L NPRe, dntl duathertical, deedorahia2 salmonella,

exhi bited an excel | ent deodorization effect forallthe
AU STEgUs CompYREReE clised LPR BRI §0t BCiThus, sibtwass spore,
confirmed that the antibacterial deodorant 2 exerts a
"Iedtord AR acttion ¥ Ta vilfe SRERaEtP BT Widdy dlie control

C the antibacterial deodorants 1

SROZE g 8|h|@oﬁpﬁggraﬁiﬁ%éé efPAfOF8RES Yprosadle to kill
oddAGH VAL O Lesha b 806210 R0DS UPQUR 1 ARIQT 2008 " °8 was
confirmed that the antibacterial agents were effective in
practical use.

Moreover, bacillus cereus spore had extremely high
resistance, sc that bolth the antibacteriél deodorants 1 and 2
failed to exhibit effect. It was confirmed, however, that the
antibacterial decdcrant 3, in which active water and ethanol
had been incorporated, exhibited a significantly excellent
antibacterial action also to bacillus cerecus spore.
<Virus inactivation test 2>

Working solutions were prepared by mixing suspensions of
avian flu virus and each of the aforementioned antibacterial
deodorants in a predetermined ratio. After being left at rest
for aprescribed time at room temperature, the working solutions
were dilutedwith sterilized phosphate buffered saline stepwise
to 10 times. At every dilution, each solﬁtion was ilnoculated
in a prescribed amount on three 10-~day-old embryonated eggs.

The embryonated eggs after the inoculation were cultured
at 37°C for 48 hours, and then the occurrence of virus

proiiferation in the choricallantoic liquid was checked by a

0.5% hen hemagglutination (HA) test.
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Mor eover, a diluent was prepared by m xing purified
wat er, active water and ethanol in a weight ratio of
0.90:0.07:0.03, and by the use of the diluent the
followi ng anti bacterial test, virus inactivation tests
1 and 2, and fungus resistance test were carried out
for an anti bacterial deodorant 3 prepared by
i ncorporating a surfactant and deodori zi ng agents,
| i ke The anta bactBrdtal v depdoranta 2-u <Add bactEard aleed and
test> Wor ki ng sol utions were prepared by m xing
Mggrpenseonsdof each of the bacteria, provided in the
following table and prepared at a prescribed bacteria
amounfQr e each ol ver dfortermss i omed amd bac tieriiral
deodorants in a predetermned ratio. After being left
Satrtestef oPhacprese bl ¥etesat inoom tetpérat Ui the
solutions were each inoculated in a prescribed

n
a%’ﬁﬁ%?‘g%ﬁiaai SCRAGERE Tagtd FBBIUH2 1819 Biedl Bypfectivity was
cul.tivation at 5C for 48 hours, Then, the nunber of
u%%?o%?e% ¢ e mas counted and it was defined as the
@Q gnac%i cterl Mor eover, the sane
was rep a a@ C|ng the anti bacteria

deod teri zed hosphate buf fered sali ne,
and the req%lﬁﬁjrlons re‘f?J

METSE PERRPAG b REt B FA Rad Tieension

anmount o
bac&srla

§sf@ £ontrof s of -l ivin
°F esul ting o Th eu%s%p%f eacﬁ9§ €:bac%erla deodor ant

I
TPl S T T P N5 R e DS
bdhey aemynit ekl ¥hng Dacterd a, of - $@atEol Qggfﬁhp%raperature,

Resul t Anti bacteri al deodorant 1 Amtl acter
tideadoranty 2Antd Rant efd .l dqm%a% %W mﬁég'mh a cell

resi stant staphylococcus aureus 1.1 x
n&schetohda wediue. 6 x 106 @

Cells used were subjected to monolayer culture in a
microplate (96 holes) for tissue culture by the use of a cell
proliferation medium, and then the cell proliferation medium
was removed and 0.1 ml ¢f cell maintenance media was added into
every hole.

Then, 0.1 ml of the diluted liquid of the aforementioned
working solution was inoculated to every four holes, followed
by cultivation in a 37°C carbon dioxide gas incubator for 4 to
7/ days. Thereafter, the occurrence of alteration of cellular
morphology was checked by using an inverted phase contrast
microscope. Moreover, a 50% tissue culture infective dose was
calculated by the Reed and Muench method and it was converted
into a viral infectivity per milliliter of working solution.

Moreover, a similar test was conducted by using purified
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CD Pseudononas aerugi nosa 1.0>< 108 CD CD CD

Tri chophyton 2.8 x 102 CD CD CD Legionella 8.3 x 106
CDCD @Sal nonella 1.0 x 106 CcD CD CD Candda 2.0 x
106 CD CD CD Bacillus subtilis spore 4.2 x 105 0

water instead of the antibacterial deodorant, and the obtained
viral infectivity was used as a control.
The results of the virus inactivation tests 1 and 2 are

shown in the following Table 14.

{Table 14}
. - . Result
Virus name Vira; mfefti\lnty *Antibacterial Antibacterial | Antibacterial
ot contro deodorant 1 | deodorant 2 | deodorant 3
Avian flu virus 1.0 107 A A ©
Feline calicivirus 1.0 107 X X o
(E1Dso/ml)

© : The viral infectivity decreased to 1/10° the control.
¢ : The viral infectivity decreased to 1/10% the control.
A : The viral infectivity decreased to 1/10 the control.

x : There was no change in viral infectivity.

As shown above, according to the virus inactivation tests
1 and 2, while the antibacterial deodorants 1 and 2 demonstrate
a slight deactivating action against avian flu virus, they have
no inactivation effects against feline calicivirus.

It, however, was confirmed that the antibacterial
deodorant 3 demonstrated a great inactivating action to bhoth
the viruses.
<Fungus resistance test>

With reference to the testing method for fungus-proof
coating materials provided in JIS Z2911(2000) and with some

modifications in test conditions, a fungus resistance test was




0 Cc.?) Bacillus cereus spore 1.0 x 104 x x (c)
Cg: Alnost all bacteria in a working solution dead and
no col ony was fornmned. 0: The nunber of col onies
(the amount of living bacteria) decreased to about
1/ 100 of the control. x: The anmount of .living bacteria
di d not change. As descri bed above, according
to this antibacterial test, both the conventiona
pant ¢ beed ef ¢al tlde cdor drd ctle and! tdeoantabacterimalang 3.
deodorant 2 according to the present invention
exhi blangd. wi dghivd dantdly, eéageldentl entiibact etfird S-2,
actions to nethicillin resistant staphylococcus
Pyt ebs! 1es chigh i @l @ wol R sEulo rdrase serugimosa,
trichophyton, |egionella, salnonella, and candi da.
CMtedver ! oiap FEEMS hab R reosas Bl ik ldpdras MBRM -9 and
hjghly resistant, the conparison with the contro
G LR SHE Fat OPHeT &Rt Bacl oAl BEOHOFaHtAS iewe laBPe test,
_to kill bacteria in the working solutions to about
21 o SPARE RASPESH P ned Phat L{He anedbaterompared.
fective in ctical use

agent re effe gr Ctl 1 .
Nbr o0 f665§Vﬁﬁ §“8eﬁ%6§J§28FéﬂﬁﬂﬁéE%QFBHEWVXHﬂﬁ%WaS used
si.st.ance o _that both e anti bacterial deodorants
4 B G e 88 a Tt OrEe LoRE e EOR 17 B, ting
a I%Q\Mat%? %\ala]& Qiati éﬂtr']tg)e% ?cf[:itafn 5 ac hgg lnagl dq,%. %%re%n(t) £ Oetlarrr]l , V@rlx icp ormly

active ter and et been I ncorpor a :
SIS D 8 Bo Gl CLeantly exGeldenlo A BATHLELLAs 50 cimes
action also to bacillus cereus spore.” <VItus

wi G MAtI QD J8%)r 22 the c_i,rg\gﬁg%‘ngiﬂ?!eyt#)%ﬁéry\egr‘?d drying
prepared by m xi ng suspensions of avian f Vi fus and
iteach of the aforenentioned antibacterial deodorants in
a predetermned ratio. After being left at rest for a
presaridiedhel gRial fOOM b emenatdetheIREKERg conter of
solutions were diluted with sterilized phosphate
tHwffiarad salunte et epwicse Hoahe ELNESreAhe8YERY and 1 ml of
di lution, each solution was inoculated in a prescribed
tramuredorpd e easp@ndaynolas embrayeratedf 8695y to the surface
The enbryonated eggs after the inoculation were
ocfcltaured atr 87@ diom 48:chaures , t estd diherns t MhOQGTIeNned: was
of virus proliferation in the chor oallantoic |iquid
conasr agheckedaby cal 0158 hdna hemagoiput tataticon 5 HAputester for
The viral infectivity was cal cul ated by the Reed and
met hod. Moreover, a simlar test was
conducted by using sterilized phosphate buffered
sal i i YESte¢ad 2of 11hé2 ant¢ badteer canddesder ant Lembac the the
btai ned viral inpfectivity was used as a control.
ST G ML i€ éi‘f%‘r?-ftfeé%y Purified WiERI NG ISoINE o ained
L e prepared, by m xi ng a suspension of feline
cal'i ¢ U8 Shd edb i Of 'the af or ement i oned
antibacterial, deodorants,in a predetermned ratio. ..
After‘befﬁ@“réff‘ét Fest or M A Priedetetti Hed 't mg sar-rLbed
ndt@Q/m tenperature, the working solutions were diluted
to 1000 tines with a cell maintenance nedi um
Cel | S [ - j eGt t 1ol ayer .culture in_a )
o onlare (96 hol eyt or't reua cuttur 8oy eks Usdrgs rhe
redperldir ahifigrat Len, Medi g - and, Elilgns}]i% qel JPle following
proliferation nmediumwas renoved and 0.1 m o cell
Taldientienance nedi a was added into every hole.
Then, 0.1 m of the diluted liquid of the
af orenenti oned worki ng solution was inoculated to
every four hole,' followed by cultivation in a 37C
car bon di oxi de gas incubator for 4 to 7 days.
Thereafter, the occurrence g9f alteration of cellular
nmor phol ogy was checked by using an inverted phase
contrast mcroscope. Mreover, a 50%tissue culture
i nfective dose was cal cul ated by the Reed and Muench



[ Tabl e 14] Virus nanme Viral infectivity of control
Resul t Anti bacterial deodorant 1 Antibacteri al
deodorant 2 Anti bacterial deodorant 3 Avianfl uvirus
1.0x108 (EID50/0.1 mD A A @Feline calicivirus 1.0 x
107 (EID50/nl) x x O : The viral infectivity
decreased to 1/106 the control. O : The viral
infectivity decreased to 1/104 the control. A : The
[(Vipbe idfectivity decreased to 1/10 the control. x :

ot v b JAYS
. T\

-} A o—dma—anbanmaa...d H 1 £
rrere—was—no—cnrange+h—v F-ab—t-afeetiw t-y

according to R&#i rus inactivation tests

shown_abave,

1 a@dnizol whil e t Astilzanttebialct er i aAntieacteriaint si 1 AnetbZcterial

denonstrate a sl hghlio@aagti vati QEodskdnPp agai NgkLaY)
BN vgr ) y have;no—inac ivat?u c??cut agapﬁﬁ?ﬁﬁS

feliné--calicivitrus- 0 It —-however was! conf.irnred

t hat trhei antidiact emr-at - deoder.ant : 3 .dempast-ated @ 715 72911

great inactivating action to both the viruses. <Fungus

resi st:anNceyt@sti»of a hypha is observed in the inoculated part
of a test piece.

1: The area of the hypha growing portion cbhserved in the
inoculated part of a test piece is not greater than 1/3 of the
whole area.

2: The area of the hypha growing portion observed in the

inoculated part of a test piece is greater than 1/3 of the whole

area.

As shown above, according to the fuﬁgus resistance test,
the antibacterial deodorants 1, 2, and 3 exhibited excellent
fungus resistance.

Moreover, from the results of the fungus resistance test
and common technical knowledge, all the antibacterial
deodorants are observed to be excellent in duralbility of their
properties, and it is apparent that this durability will bhe

demonstrated similarly also with respect to an antibacterial

action.
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Wth reference to the testing nethod for fungus-proof
coating materials provided in jiS 72911(2000) and with
some nodifications in test conditions, a fungus
resi stance test was perforned for the antibacterial
Whedddmsantle iked2 ignd 3. Nanel y, five fungi,
Aspergillus Niger FERN 5-2, Penicillium Funi cul osum
FERI A S-6, C adosporium Cl adospori oi des FERM 5- 8,
Aur eqhasi dinnemPubkukaps aEEBMb8o%anangr&bheetagiyum
Virens FERN S-10, were selected as fungi for test, and
1§CﬁF?@§a§5éﬁeas§§§§ﬁ§ﬁéﬁtoﬁnﬁh§lﬁpvéefuHB?rﬁé§ the
sRieBRked. 1o in (HB LOEAA!BErABNdG0a0hBANLAL Plane
culture medi um was used as a cul fure mediomfor test.
A test préueawmsbpcepaned byodottnngpachakedr bgaper
nto a circ amet e

l&ﬁ?&??ﬁaté“ﬁra Fufﬁéc ﬁPrbﬁBFeFVﬁ%eaESdoWEﬁFeaPl%F%d

sbefa@LbhﬁE§SWhhhta@rrﬁhge wat en-beot becchggular filter
paper, and dryin Then the dried test piece

was éttacﬁ@daﬂ@lgﬁétééhﬁerd@PdPﬁénéupﬁapér§GrPﬁce of
1hRe.phane oyl bute aediy ¢, Xefl 3

lsusg ns?oﬁ %aé %gfaye un| n% gggﬁggsﬂg}aceeoggbhthe
qumﬁeutennedeumhamdethengesbfpﬂeeQBOTbGOreguﬁtant was
covered and was u tivat a tenperature of about

d
28C flor 287dayst aCterla§b988§8Fan5 QFﬁPPé?dtégt was

lﬁ@egge&e@lhg &e@h§%b69ahheaﬁ8tb@?@&ﬁé'thd§9QQE§HE by
uri water, and the obtainéd result was used as a

WeEREED| the surfaThanfessl tnwabeevahaat efl -A-a880P8ANce
y th a prescribed nethod. The eval uati ons of

ﬁe results of the cases using the respective

anti bact erhakndéebeoraptaiacecsbewnti preberédl bow ng
Table 15.  [Table 15] Result I ndi cat i onoft het est
ipeeaPPTRrhiAgcEr dAREBCHAPR 38 92§FinG: ARG @F&ﬁ#ﬁgéﬁcéner
wH%EE@n'%h@b§§E¥§ét5HttQ§ hHOGHEaESHg@aBE 0h-aghesho

pi ece. 1: The area of the hypha grow ng
mpéﬁtlon observed in the inocul ated part of a test

piece is ter than 1/ 3 .of the whole

D ®TRe ar B aftiRachobha  gr6uPREPb: PFOR°GBEerYed i n
ihherppeaulated partaetaact a8l piyeeeihs gnaeater than

1/ 3 of the whol e area. As shown above
gé&@ﬁﬂ@ﬂﬁ@lﬂ@ tHEeF@h@uEh?e§P§ﬁéﬁEéHFeé@ lﬂhéhe range of
1@n§ggagbgr?glldeodorants 1, 2, and 3 exhibited

excel | ent ngus resrstance Mor eover, fromthe
resul’ts ofnt hetfiingusries$i stardoeahesprapdredmypnincorporating
techni cal know. ed t he antlbacter dorants

e, .all

2arBr 6BserEd Y BgYS%EErISMFchnauﬁaﬁu9|V§Y399¥ﬁéﬂﬁr wherein
tREOBEEELesSandNdsi L i shappangpt othab-bhsodur aizhity

W Il he denonstrated simlarly also with respect to an

ani béet er Faf actibactewhat fsodpapnedarseording tolclapm
ant,i bacteri al deodoran are Angorporatin

1Surfagfant ahdggggcﬁheED g?e[ng ngéuwg ? Fklglgd by
stihg¢crcange 0ht20- 280a000enghbnt for fragmAAting a cluster

antj bacterial deodorant prepared b% i ncorporating a

Ogurrﬁcﬁﬁh?Lahﬁsc9§?€|ﬁ@ eithefefnithE®8hrfactant is in
the gangerQf 10:289-000: 89/ heodorant. 8cchbRding to claim
anti bacterial deodorant prepared by |ncorpora?|ng a

8suwheceantthﬁddgﬂyeytghycpnepamherewnaﬂﬁengurfacaahtve

ds in gge, 0 o 280 ceduce FaAD el o
il batt e h el “EuShioPanc Tbr epai Bl by fRLSFBol hE Ry Aece
LeusiaﬁtantLa@dagLyeeneaaeg cysterne wherein the
surfactant is in the range of 10-280 000 ny/l.
5. An antibacterial deodorant prepared by
i ncorporating a surfactant &hd gl yci ne and
gl ycyl gl yci ne, wherein the surfactant is in the range
of 10-280 000 ny/i. 6. An anti bacteri al
deodorant prepared by incorporating a surfactant and
cysteine and gl ycyl gl ycine, wherein the surfactant is



