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5 ' TECHNICAL FIELD
The present invention relates to an antimicro-
“bial agent and a method for sustaining the degree of

freshness of food.

10 | BACKGROUND ART
Fungi may appear in various kinds of food and
industrial products such as paints, paste, and so on. Once’
the fungi appear in the food and the industrial products,
the commercial value of the goods is damaged to a great
15 extent and they are caused to be thrown away in many
cases. Even if the fungi would not appear, the growth or
the propagation of hazardous microorganisms may damage the
commercial value of the goods to a remarkable extent and
cause the goods to be thrown away in some cases. Further,
20 the growth or the propagation of such microorganisms in

food may cause food poison.
Heretofore, as an antimicrobial agent superior

in safety against the human body and applicable to food,
ethanol, an hypochlorite, and an allylisothiocyanate are

25 mainly employed. However, ethanol is an inflammable liquid
so that the requirement for caution in handling is a weak
point. The hypochlorite has the defect that it generates
an unpleasant odor derived from chldrine. The
allylisothiocyanate presents  the defects that it is

30 decomposed in water generating a malodorous smell and it
is strongly irritating as well.

The main object of the present invention is to
provide an"antimicrobial agent which is highly safe
against the human body, which is easy to handle, and which

35 does not generate any unpleasant odbr.

Another object of the present invention is to
This Sheet Has Been Repl




cases.* Even if the fungi does not appear, the growth or 10

t he propagation of hazardous microorgani sns may danmage ' t he
comerci al value of the goods to a remarkabl e extent and
cause the goods to be thrown away in sone cases. Furt her,
the growth or the propagation of such m croorgani sns in
food may cause food poi soning. 15 Heretof ore, as
anti m crobumro‘agéatsa supthpdr figr sustaining the sdegrpeniah feepémessn t he
human body g ggllcable to food, ethanol, an
hypochlorlte an allylisothio- . _ cyanate are mainly

enpl oyed. Fbmever PHans qkjemts, features and Riv¥ankpBoges |9l dhe
that the r ééﬂ%nﬁﬂvgnﬁféﬁ'Qﬁlﬂnbecome appargﬁt @ﬂ¥iﬁ%gth§ golkale

poi nt . The ochlorlte has t he fect t I't generates
an unplﬁaas:ﬁﬁ r AdS&GARILFRoRE the invention UHFG’Ihi Followfe
aIIyllsothlpcyanate presents the defects that it is o
deconposed in water generatHﬁ%éhﬂgggggrggsIstNTION snell and it is

strongly irritating as well.
As a result of extensive studies and research on

the development of antimicrobial agents which are highly
10 safe against the human body, which are easy to handle, and
which do not cause any unpleasant odor upon application,
it has surprisingly been found by the present inventor
that a calcined product obtained by calcining shells of
an oyster has a highly antimicrobial action and, further,
15 that food treated with the calcined product can sustain
- the high degree of freshness of the food.

_ The present invention provides the antimicrobial
agent comprising a calcined product of a calcium oxide
type, prepared by calcining the shells of the oyster,

20 and/or 'a calcined product of a calcium hydroxide type
which is in the form of a hydrate of the calcined product
of the calcium oxide type.

' The present invention further provides <the
method for sustaining the degree of freshness of food by

25 having the calcined product contained in the food.

In addition, the present invention provides the
method for sustaining the degree of freshness of food by
bringing the food into contact with an agqueous solution
dr an aqueous dispersion, each containing the calcined

30 product.

It is to be noted herein that the term "anti-
microbial action" and its related terms are intended to
encompass a germicidal actioh and a germistatic action.
Further, the term "germ" and its related terms are

35 intended to encompass bacteria, fungi, spores thereof,
algae and other hazardous microorganisms.
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25 ¢
anti m crobi

It therefore would be desirable, to provide an
al agent which is highly safe with respect to

t he human body, which is easy to handle, and which does not
gener ate any unpl easant odor. : It is known that
cal ci um oxi de obt ai ned by 30 calcining shells, such as oyster

shells, can be used to

See: Database WPl, The antimlcrobﬂi}bkagéﬂﬂ adedodihlgsttoathe\present

Pat pAg§ﬂ1égﬁprlses a calclnedﬂﬂroééét N% éﬁ' QGéy¥Q %990

79-62113B;
Chem Abstr—

10

an oyster or Ostracea. More specifically, the oyster may
include, for example, Ostrea, Crassostrea, Sexostrea, and
so on. The calcined product may be prepared by calcining
the shells of the oyster at high temperatures of approxi-
mately 600° C or higher, preferably in the range of from
900° C to 1,ZQO° C. As the atmosphere in which the shells
of the oyster are calcined, air is usually employed;
however, an inert gas sﬁch as nitrogen or argon may be
employed. The time of calcination may range usually from
15 minutes to 60 minutes, preferably from 20 minutes to
45 minutes. The calcination may bé_carried out preferably

by generating heat (Joule's heat) upon application of

15

20

25

30

preferably from 50 to 100 wtppm; sodium in the range of

35

electric current to the shells of the oyster employed as
resistor and then calcining the shells of the oyster with
the heat generated.

The calcination of the shells of the oyster in
the mannér as described hereinabove causes organic
materials of the shells of the oyster to be thermally
decomposed and then removed, thereby giving a product in
white or grayish white'color. The calcined product is then
divided into fine powders having a desired range of grain
sizes. The calcined product contains calcium oxide as a
major ingredient in the range of from 60% to 80% by
weight, preferably from 65% to 75% by weight, when

translated into Ca, and, as minute ingredients, magnesium

in the range of from 3,000 to 6,000 wtppm, preferably from
3,500 to 5,500 wtppm; iron in the range of from 350 to 650
wtppm, preferably from 400 to 600 wtppm; phosphorus in the
range of from 100 to 300 wtppm, preferably from 150 to 250
wtppm; potassium in the range of from 40 to 150 wtppm,

from 0.5 to 10 wtppm, preferably from 1 to 5 wtppm; and

heavy metals in the range of from 0.5 to 5 wtppm,

preferably from 1 "to 3 wtppm. The pH of a saturated
I —
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No. 22 1991, Abstr. No. 209942; Pat. Abstr. Jap., vol. 184, No. 8,
1984, Abstract No. 840823; and Chem " Abstr. Vol . 95, No. 20, 1981,
Abstr. No. 175778y. It is also known that the shelf-life of

veget abl es can be prolonged 5 by treatnent with an aqueous sol ution of
cal ci um hydr oxi de fornmed by hydrating cal ci um oxi de obt ai ned by

cal cining shells. See Pat. Abstr. Jap., Vol. No. 159, No. 11, 1987,
Abstract Noaq8&6ha2.solution of the ¢a&atnedd@nnﬁw¢thmaMEmmeiﬂﬂthe

of (3 a cal ragacs oaep SRt ATy TIa B daent O ey
cal cining shells of aBheystalcined (m)o@uct aloptreat eng preduthe ofprzesaihti um
hydr oxi de ti’ﬂ@gﬂ%&%@{ ﬁ\%}@include for example, powders having average
5 particle sizes of 74 pm (200 mesh) or smaller preferably
43 pm (325 mesh) or smaller.

The calcined product may be treated as a product
in the form of a hydrate by having water absorbed in at
least a portion thereof. The resulting hydrate contains

10 calcium hydroxide as a major ingredient.

In accordance with the present inwvention, it is
preferred to use the calcined product in a mixture of the
calcined product of the calcium oxide type with the
calcined product of the caicium hydroxide hydrate type.

15 As the calcined product of the calcium oxide type alone

- is so high in alkalinity and highly hygroscopic that it
is poor to handle; however, the problems can be solved by
admixing the calcined product of the calcium oxide type
with the calcined product of the calcium hydroxide type.

20 The ratio of the weight of the calcined product of the
calcium oxide type to the weight of the calcined product
of the calcium hydroxide type may range from approximately
3 to 7 to approximately 7 to 3, preferably from
approximately 4 to 6 to approximately 6 to 4.

25 It is advantageous to use the calcined product
prepared by calcination at lower temperatures in the range
of from approximately 600° to 900° C, preferably from
approximately 750° to 850° C in combination with the
calcined product prepared by calcination at higher

30 temperatures in the range of from approximately 900° to
1,200° C, preferably from 1,000° to 1,150° C. It can be
noted herein that the calcined products calcined at the
lower temperétures and the calcined products calcined at-
the higher temperatures are different in properties to a

35 considerable extent from each. other. For instance, the
calcined products calcined at the lower temperatures are
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calcining shells of an oyster and then hydrating the 15 cal cined product,
wherein the weight ratio of (a) to (b) iIs from3 to 7 to 7 to 3.

The present invention also provides a process for the preparation of an
anti m crobi al agent, conprising the step of mxing (a) a cal cined
product of a calcium 20 oxide type prepared by calcining shells of an
oyster, with (b) a hydrated product of a calcium hydroxide t{pq
prepared bytQREE| APnP LRI LISy heysthe SRLIFIRSS PIORYFLs i fgleAeed
cal ci ned praaute HigRe¥et8hperditwres 48d supetfotrbinOhahBRing & £HLO 7
to 3. 25 _ Further, the presepnt invention provides a nmet hod
for sustai niHgtEhe HPOSfresth®f M&iHre rF%?ngormertﬁéﬁﬁré%?h%aF&ﬁfvwth

an antim crodi aprogade asrda@lictad superior in handling. The ratio of

5 +the weight of the calcined product calcined at the lower

temperatures to the calcined product calcined at the

higher temperatures may be in the range of from approxi-

mately 3 to 7 to approximately 7 to 3, preferably from
approximately 4 to 6 to approximately 6 to 4.

10 The calcium oxide-type calcined product and/or
the calcium hydroxide-type calcined product according to
the present dinvention will sometimes be referred to
hereinafter merely as the calcined product and it is to
be_understood that the calcined product is intended to

15 mean the calcium oxide-type calcined product and/or the
calcium hydroxide-type calcined product according to the
present invention unless otherwise stated or if the term
does not cause any misunderstanding. The calcined product
according to the present invention  may additionally

20 contain, as a filler, an additive harmless to food and the
human body. The additive may include, for example, powders
of inorganic compounds, such as silica, alumina, magnesia,
calcium oxide, a hydrate thereof, magnesium carbonate,
calcium carbonate, and so on. Further, it is possible to

25 add finely divided oyster shells of the calcium carbonate
type prepared by pulverizing the dry shells of the oyster.
The rate of the additive may range from approximately 10
parts to 400 parts by weight, preferably from
approximately 50 parts to 200 parts by weight with respect

30 to 100 parts by weight of the calcined product according
to the present invention.

As described hereinabove, the calcined product
according to the present invention demonstrates an
excellent antimicrobial action. The fact that the calcined

35 product according to the present invention has the
excellently high antimicrobial acfion was discovered for
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abové.‘ It is to be noted herein that the term 30

"ardtimcrobial action" and its related ternms are intended t o enconpass
both a germicidal action and a germ static action. Further, the term
"germ' and its related terns are intended to enconpass bacteria, fungi,
spores t hereof, al gae and ot her hazardous m croorgani sns.

2

the first time by the present inventors. Until now, the
reasons for the high antimicrobial action of the calcined
product according to the present invention are not yet
clarified, although it is considered that some minute
5 metallic ingredients contained in the shells of the oyster
may exert some influence upon imparting the antimicrobial
action. _

' The calcined product according to the present
invention may be employed in the form of powders, an

10 agqueous solution or an aqueous dispersion.

Further, the calcined product according to the
present invention may be employed édvantageously as
antimicrobial agents for food, for industrial uses, and
for medicinal uses.

15 In addition, the calcined product of the calcium
oxide type and/or the dalcined_product of the calcium
hydroxide type according to the present invention may be
used advantageously as an agent for sustaining the degree
of freshness of food. In order to use the calcined product

20 according to the present invention as the agent for
sustaining the degree of freshness of the food, the
calcined product may be admixed with and dispersed in the
food or brought into contact with the food in the form of

_ an aqueous solution or an aqueous dispersion. The aqueous

25 solution and the aqueouS'disperéion.may contain, as needed
of as requested, an appropr;ate quantity of an alcohol,
such as ethanol, isopropyl alcohol, glycerin, polyethylene_
glycol, propylene glycol, sugar alcohol, and so on. When
the calcined product according to the present invention

30 is employed in the form of the aqueous solution or the

' aqueous dispersion, each being prepared by adding water
to the calcined product, the concentration of the calcined
product in the aqueous solution or the aQueous dispersion
is usually approximately 0.01% by weight or more, prefer-

35 ably 0.1% by weight or more. The upper limit of the

concentration of the calcined product is not restricted;
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The first essential conmponent of the antimcrobial agent according to the
present invention is a calcined product of the shells of an oyster or
Ostracea. More specifically, the oyster nmay i ncl ude, for exanple,
Ostrea, Crassostrea, Sexostrea, and 5 . so on. The cal ci ned product may be
prepared by cal cining the shells of the oyster at high tenperatures of

appr oxi - mately [err] or hlgher preferably in the range of from
[err] to [ehOMevVRr: hgeaeRssbher e the @angerbEashen theregf May St &P are

cal ci ned, . aitp Iaspxslﬁaﬁhhmt@w caml bgzoweh \hQ:VQ:fn BoweHer Lt0as PEdfagred
nitrogen or argo

usual 'y frofh® Sne_Lg%{ﬁ rﬁﬁje‘él’?ﬁgparﬁﬁH& %n ﬁk‘gf S‘%&ﬁ%ﬂsrcl t‘!fgg nﬁéfegggo

45 m nut es. afirrcws Cidiaipens ey hin cahie edmouhtprfaﬁgabby usualy ygefieobat i ng
of ‘the Byst 8 bl 5od 0% DY | ELPBRsr RAREPReRLEn STFng A SRelTE BF the
oyster w thweighte heat generated.

The calcined product according to the present
invention may be applied to wvarious kinds of food. The
term "food" referred to herein is intended t6 mean any

10 food,'including processed food in a liquid or solid state,
raw meat of livestock, fish, raw fish meat, raw shellfish,
vegetables, edible roots, fruits, and so on.

- When the calcined product according to the
present invention is'applied to the processed food in the

15 liguid state and in the solid state, the calcined product
may be admixed with and dispersed in the food in the
amount ranging usually from approximately 0.05% to 10% by
weight, preferably from 0.1% to 5% by weight. The
.calcined product in the aqueous solution or agueous

20 dispersion may be sprayed on the surface of the food,
thereby sterilizing the hazardous microorganisms and
sustaining the food at a high degree of freshness.

Further, when the calcined product according to
the present invention is applied to fresh food such as the

- 25 meat of the livestock, fish; raw fish meat, raw shellfish,
vegetables, edible roots, fruits, and so on, the calcined
product may be brought into contact with the fresh food,
in the form of the .aqueous solution or the aqueous
dispersion which may contain the calcined product in the

30 amount in the range of from approximately 0.05% to 10% by
weight, preferably from 0.1% to 5% by weight. As the
procedures for contacting the food with the calcined
product; there may be included, for example, a method for
immersing the fresh food in the aqueous solution of the

35 calcined product or the aqueous dispersion thereof or a

method for spraying the food with the aqueous solution
_ e

TG



The cal ci nation of the shells of the oyster in t he manner as descri bed
her ei nabove causes organic 20 materials of the shells of the oyster to be

thermal ly - deconposed and then renoved, thereby giving a product of
white or grayish white color. The cal cined product is then divided into
fine powders having a desired range of grain sizes. The cal ci ned

product contains calciumoxide as a 25 mjor ingredient in the range of

INLom 60% ﬁ:he:;%l% 3&;‘ thdﬁcﬂlﬁﬁu@rﬁiepﬁ&qﬂ reheréS¥ato  75% by weight,
en translated Into and, m por | ent s sLum,, I n

‘the range of from 3, &8’0 atd?%ifbﬁﬁ'vxfa%ﬁﬂl Qﬁ%?%?‘gbf’?df PEﬁ\duNBg?%%%rfi&ng, 500

Wt ppm i romo rtHeeprasgatofidvent 86 te Gpplikd tgpthepifekes abhyetsed 400

to 600 wm ppm phosphor in an f 0Ot 00

pr ef er abl yglnr om1554% §§5 tsgei\k}(tlox{ po aés)sé}?ng ghe rg—azélge %ﬁ@??‘gﬁs

150 wt 5pm 1mmeqsadleralml y $abﬂy50wmmo ox pphiisdodiegyi nimrersede dhn

fromO0.5 r a S
oM R range (ﬁ’ﬁf&% g a@%i’ciﬁaﬁ‘ oi8aact MY YY¥ Faadfavs Mehdl
agueous solutlon in the amount ranging usually from 50

wtppm to 1% by weight, preferably 100 ppm to 0.5% by
weight.

10 The calcined product according to the present
invention may be employed as the antimicrobial agents for
food, industrial purposes and medical use on the basis of
the superior antimicrobial action of the calcined product.
Further, the calcined product may advantageously be used

15 as the agent for sustaining the degree of freshness of
food. By applying the calcined product to the food as the
agent for sustaining the degree of freshness of the food,
the calcined product can suppress fhe growth or the
propagation of the hazardous microorganisms adhering to

20 the surface of the food or sterilizing them, thereby
preventing the food from decaying and sustaining the food
at a high degree of freshness. '

Example 1:
The shells of natural = Japanese oyster

25 (Crassosterea gigas) were calcined with Joule's heat at

approximately 1,100° C, and the resulting calcined product
was pulverized into fine particles (350 mesh; 90% by
weight or more). The fine particles were found to contain
calcium oxide as a major ingredient. The result of the
30 elemental analysis is as follows:
Ca: 68% by weight; Mg: 489 mg/100 grams;
Fe: 47 mg/100 grams; P: 10 mg/100 grams;
Heavy metals: 2.1 wtppm; K: 7 mg/100 grams;
Na: 2 mg/100 grams
35 The pH of a saturated aqueous solution of the
calcined product used in this example was 12.4.

This Sheet Has Been Rerlaced 8

(MR




preferably from 1 to 3 wppm The pH of a saturated

3 aqueous solution of the calcined product may be in the
range of from approximately 12 to 13. The cal ci ned product

of cal ci um oxi de type used according to the present invention
preferably consists of 5 powder having an average particle size of 74
err

| ! Example 2:

The calcined product A, prepared in Example 1,
and agar culture media were autoclaved separately while
applying heat. The composition of the agar culture medium

5 was as follows:
(Agar culture medium)

Beef meat extract: 3 parts by weight

Peptone: S5 parts by weight

Agar: _' 15 parts by weight
10 Then, the agar culture medium was mixed with and

dispersed homogeneously in the calcined product A at the
temperature as high as 40° to 50° C in the concentration
of 0.5% py weight. The dispersion was poured into Petri
dishes in the amount of approximately 20 ml per each Petri
15 dish and allowed to solidify. _
The surface of the agar culture medium in the
Petri dish was then coated uniformly with physiological
saline containing an inoculant of germs as will be
described hereinafter. The inoculating germs were as
20 follows:
' (Inoculating germs)
Germ I: Salmonella enteritidis
Germ II: Escherichia coli
Then, the Petri dish was allowed to stand at 37°

25 C for given periods of time and the number of germs grown
on the agar culture medium was counted. The results are
shown in Table 1 below.

TABLE 1

GERM I
30
NO. OF GERMS
ADDITIVE (GERMS PER GRAM)
INITIAL | DAY 3 DAY 7
CALCINED PRODUCT A 2.5 x 10* 0.1 12
NONE 2.5 x 10° | >10° -
35
NN 9




(200 nesh) or smaller, nore preferably 43 [err] (325 nesh) or smaller

I f*the cal ci ned product of cal cium oxide type Is treated by having

wat er absorbed in at |least a portion 10 thereof, the resulting hydrate
cont ai ns cal ci um hydr oxi de as a mmjor ingredient. Such a hydrated
product of cal ci um hydroxi de type constitutes the second essenti al
conponent of _the antimcrobial mxture of the present | nvention. 15 :
Thus, in acgordance with the preslent jnventkﬁﬁz is found that as the
cal cined prégduct of the cal cium oxide t ﬂn%%p is so high in

alkafinity hnd hi ghly hygr osdopi c, |hdzsd¥xg kigghandl e. However
this prpbl em can be sol ved by adn1xg§g§% Eﬁg gﬁxﬂgpwoduqt of 20 the

cal ci um oxi ge typeapDIirIvE cal cijned pr calcitym hydr oxi de
t ype. Thejratio of the weight df {{errar DAY 3 DAY 7

5 CALCINED PRODUCT A | 4.0 x 10'| 0.1 - 14
NONE 4.0 x 10'| »>10° -
Example 3:
10 Tests were carried out with inoculants of germs

as will be described in Table 2 below in substantially the
same manner as in Example 2 by varying the amouht of the
calcined product A as well as the incubation temperatures
and periods of time. In Test (i), the culture medium was
15 incubated at 10° C for 2 weeks; and, in Test (ii), the
culture medium was incubated at 37° C for 48 hours. After
the completion of the tests, the number of living germs
grown on the culture medium was counted.
Further, the minimum inhibitory concentrations
20 (MICs) of the calcined product A against the germs as will
be described in Table 2 below were computed on the basis
of the number of the 1iVing germs counted. The results are
also ehown in Table 2 below.
" T ABLE 2

25

MIC (% BY WEIGHT)

INOCULATING GERMS TEST (1) TEST (ii)
Salmonella typhimurium 0.25 0.1
Salmonella enteritides 0.25 0.1
30 Escherichia coli 0.25 0.1
Staphvlococcus_aureus _ 0.15 0.1
Bacillus subtilis ' 0.15 0.1
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calcfned product of the cal cium oxide type to the weight of the

cal.ci ned product of the cal ci um hydroxi de type

to 3, preferably from4 to 6 to 25 6 to 4. It is also
advant ageous to use a cal cined product prepared by calcination at |ower
tenperatures in the range of from[err] to [err] preferably from

approximately [err] to [err] in conbination with a 30 cal cined product
prepared byExahpileatd:on at hi gher tenperatures in the range of from

[err] to [err]

10

15

20

25

30

35

or 0.5 gram), prepared in Example 1, were added to shucked
oyster immersed in water (wet weight of the shucked
oyster: 700 grams; water: 300 grams), thereby giving a
dispersion which in turn was packed in a vinyl chloride
package bag. As a comparison, the shucked oyster immersed
in water containing no calcined product was packed in a
vinyl chloride package bag in the same manner as described
hereinabove. '

_ The package bags were held at the temperature of
10° C or lower for given periods of time. The standard
plate counts were measured at day 0, week 1, and week 2
in accordance with standard procedures for testing food.
The results are shown in Table 3 below.

TABLE 3

AMOUNT OF STANDARD PLATE COUNT

CALCINED : (COUNTS PER GRAM)
DUCT A

PRODUC DAY O WEEK 1 WEEK 2

(grams per Kkg)

NOT ADDED 1.9 x 10*| 4.9 x 10*} 1.5 x 10°
0.2 3.1 x 10°]2.2 x 10°| 9.0 x 10°
0.5 1.3 x 10°|2.0 x 10°] 6.0 x 10°

Example 5:

The procedures were followed in substantially
the same manner as in Example 4, except for the use of
1,000 grams of noodle containing sea weeds in place of the
dispersion of the shucked oyster in water. The results are
shown in Table 3 below. '

4
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that the cal cined products cal ci ned at the | ower

cal-ci ned pr
properties
the 5 cal

I n al kal i ni
t enper at ures and superi or
t he forrrer W|th the

m xture of
handl i ng.

at the | owe

hi gher te
preferably
agent agcor

10

15

oducts cal cined at the hi gher tenperatures are different
to a consi derabl e extent from each ot her. For
ci ned products calcined at the | ower tenperatures are
ty than the cal ci ned products cal ci ned: at the higher
in handling to- thig latter. Hence,

we. 5.

S e 6—C-a ned a¥all zal ci ned
ttermﬁmw@ﬂg to thﬁ cab@u\mﬁ qugfa cgu@ﬂ' gl ?edﬁt tge
erat u e |n e ran (0] (0] (0] (0] ,
frogi: ﬁ?’ g t 6—t-0- Q%OLg:Té) P ﬁ Ek thﬂ a1 cr obi al
di ng"¥8 DAY O WEEK 1 WEEK 2
(grams per kg)
. NOT ADDED 1.3 x 10°{1.9 x 10" | 1.1 x 10°
0.2 2.2 x 10°}6.0 x 10°}| 1.5 x 10°
0.5 1.6 x 10°(4.2 x 10| 6.7 x 10°

Example 6:
| Japanese~style noodles, buckwheat vermicelli
noodles, and Chinese-style noodles were prepared by using
10 kg of wheat flour with 30 grams of'thé calcined product
A added thereto.

measuring the degree of freshness.

These products were then tested for
the
products were used which were prepared in the same manner

As a control,

as described hereinabove, except for the addition of no

For the tests, the test samples were

calcined product.

“packed in vinyl chloride package bags and allowed to stand

20

25

30

35

at 10° C or lower for given periods of time as will be

tenperatures and the

i nst ance,
| ower

Tlgtmeq,qan pgovi de products superugp/Vﬁ@Q;.

described herelnafter. The results are shown in Table,ﬁ’r‘S m-8

below. In the Tablelﬁftﬁoodle A stands for Japanese-style
not boiled;
soba A for buckwheat vermicelli noodles not
soba B for buckwheat'vermicelli noodles boiled;

noodles noodle B for Japanese~-style noodles

bhoiled;
boiled;
and Chinese noodles for Chinese-style noodles not boiled.
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present invention may additionally contain, as a filler, an additive

harm ess to food and the hunman body. The additive may include, for
exanpl e, powders of i norgani ¢ conpounds, such as silica, alum na,
magnesi a, 20 calcium oxide, a hydrate thereof, nagnesi um carbonate,
cal cium carbonate, and so on. Further, it is possible to add flne
di vi ded oyster shells of the cal cium car bon4t e type prepared by h(/;
pul verizing the dry shells of ~ thr Byst®. &The rate of t he addltlQ%
may range firom-25-—app; -
preferably from appr cagivaie! Y| S@meNd SR OP 2R EP FSUNDY ( weushis Wit h
respect to 100 parts by wei ght of {the antim crgi abg nt accorging to
t he present| i nventi on. A D The anti m crobi al agent accofding to
the 30 _prdgsent invent-é% H%ﬁ%ﬁst ates an excellent antimcrobia
action.® Until now thp FER f E—ttr-S—hr-er—
SAMPLE , A DAY 1 | DAY 3 DAY 6
grams
per 10
kg)
NOODLE A NONE 6.7 x 10°|5.4 x 10°| 1.5 x 10°
NOODLE B’ NONE 1.2 x 10°|8.6 x 10°| 4.9 x 10°
NOODLE A 30 1.5 x 10| 2.8 x 10'| 4.3 x 10*
10 NOODLE B 30 1.6 x 10°(7.6 x 10>|-1.8 x 10’
SOBA A NONE 3.4 x 10°]9.3 x 10°]| 1.3 x 10°
SOBA B NONE 1.3 x 10°|1.9 x 10°] 9.0 x 10°
SOBA A 30 2.3 x 10°[4.3 x 10°| 3.5 x 10°
SOBA B 30 4.2 x 10° - 1.1 x 10°
15 CHINESE NONE 5.4 x 10| 6.8 x 10*} 3.6 x 10°
NOODLES '
CHINESE 30 6.0 x 10°|4.2 x 10°| 5.7 x 10*
NOODLES '

20 Example 7:

To wvanilla ice creams was added the calcined

product A at the réte_of 0.1% by weight, and the ice
- creams were allowed to stand at 0° C or below for 10 days.
After the storage for 10 days, the standard plate count

25 indicated 300 germs per gram or lower.

For comparative purposes, vanilla ice creams
with no calcined product added thereto were stored under
the same conditions as described hereinabove. The standard
plate count indicated 830 germs per gram.

30 Example 8:
A cucumber was washed with water without cutting

and immersed for 2 hours at room temperature in an aqueous

13 This Sheet. Has Been Reﬂlaced

MR




antim crobial action are not yet clarified, although it

i's considered

that some mnute netallic ingredients contained in the shells of the
oyster may exert sone 35 influence upon inparting the antim crobi al

action.

5 : The

antim crobial agent according to the present invention may be enpl oyed
In the form of powders, an aqueous solution or an aqueous di spersion.

10

15

20

25

30

35

.solution containing the calcined product A at the rate of

0.5% by weight. The cucumber was then tested for the
standard plate count. The number of the germs was 2.7 x
10° germs per gram.

For comparative purposes, a cucumber was washed
with water without cutting and immersed for 2 hours at
room temperature in an aqueous . solution containing no
calcined product. The cucumber was then tested for the
standard plate count. The number of the germs was 1.6 x
10° germs per gram. '

Example 9: '

A cut cabbage waé washed with water and immersed
for 2 hours at room temperature in an agqueocus solution
containing the calcined product A at the rate of 0.5% by
weight. The cucumber was then tested for the standard
plate count. The number of the germs was 9.8 x 10° germs
per gram.

For comparative purposes, a cut cabbage was
waéhed with water without cutting and immersed for 2 hours
at room temperature in an aqueous solution containing no
calcined product. The cucumber was then tested for the
standard plate count. The number of the germs was 1.1 x
10° germs per gram.

Example 10: _

To a raw egg was added the calcined product A at
the rate of 0.2% by weight, and the egg was scrambled. The
scrambled eggs were then allowed to stand at 5° C for 7
days and tested for the standard plate count. As a result,
it was found that they contained the germs at the rate of
100 counts per gram or lower. It is thus confirmed that
the addition of the calcined product A allows the
scrambled eggs to be stored at a high degree of freshness.
Example 11: _
A cuttlefish was Stored at 5° C for 7 days in an
aquéous solution containing the calcined product A at the
rate of 0.2% by weight and then tested for the standard
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Furthers the antim crobial agent according to 5 the present invention may
be *enpl oyed advant ageously as an anti.m crobial agent for food, for

i ndustrial uses, and for medicinal uses. In
particul ar, the antim crobial agent according to the present invention
may be used 10 advantageously as an agent for sustaining the degree of

freshness of food. To this end, the antim crobi al a%ent . may be
adni xed wi t PR oFQpBitseds Rt EBSHddd drt idtigheund Tpaito Ioreagtadingd t he

food in the gy ngOfman adquatdiSrate 9@ B0 Wowitanpdgugeam GSPEEGRRN.  The

aqueous solution 15 and the aqueous di spersjon nay contain, as needed or as
request ed, an appropriR etﬁﬁag’ﬁs??roﬁ"‘aﬁﬁ'alfj@&'hcﬁ?'xgﬁfﬂ%été’e PURRQSRS., @

i sopropyl alfaptwlefrgblicewas paomidyleanes® € for 7 days in water
5 -~ containing no calcined product A. As a result, it was
found that it contained the germs at the rate of 1.2 x 10°
counts per gram or lower.
Example 12:
An edible jellYfish with germs at the rate of
10 100 counts per gram or lower was immérsed in an aqueous
solution containing the calcined product A at the rate of
0.2% by weight and stored at 5° C for 7 days. As a result,
it was found that it contained the germs at the rate of
100 counts per gram or lower, when measured for the
15 standard plate count. It is thus confirmed that the fresh
jellyfish was stored at a high degree of freshness.

e ———
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gl ycol ,+ propyl ene glycol, sugar al cohol, and so on. When t he
ant4'm crobi al agent according to the present 20 invention is enployed in

the form of an aqueous sol ution or aqueous di spersion, each being
prepared by addi ng water to the antim crobial agent m xture, the
concentration of the antimcrobial agent in-the aqueous solution or the

aqueous dispersion is usually 0.01%by 25 weight or nore, preferably 0.1%
by wei ght OWHAGY &S CLAIYMEDugSY |imt of the concentration of the

anti m crobi al agent is not restricted; however, generally, t he
concentration thereof may be up to ap rOX|nateI 096 wei ght or
lower. It is preferfed?p apeinherodiadndgs cﬁﬁ‘&Praﬁéﬁﬂ @ Gk einadt he

aqueous sol BLiQldX of ANSAMEHS SHRET Type | Préfaratdousy HDEI8ing
e s OThe11d F i Sy al/ 8l & BRTCSHIY o RB oF s 'Sardl
wei ght . shells Y
hydroxide type as a hydrate of the calcined product of the
calcium oxide type.
2. An antimicrobial agent as claimed in claim 1,
wherein each of said calcined product of the calcium oxide

10 type and said calcined product of the calcium hydroxide
type has an average particle size of 74 um or smaller.

3. A method for sustaining freshness of food
wherein an antimicrobial agent as claimed in claim 1 or
claim 2 is contained in the food.

15 ' " 4. A method for sustaining freshness of food
wherein the food is brought into contact with an aqueous
solution or an agqueous dispersion, each containing an
antimicrobial agent as claimed in claim 1 or 2.

This Sheet Has Been Reﬂlaced
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The ant«i m crobi al agent according to the present invention may be
appid ed to various kinds of f ood. The term "food" referred to herein
is intended to mean any food, including processed food in a liquid or
5 solid state, raw neat of livestock, fish, raw fish neat, raw
shel I fish, vegetables, edible roots, fruits, and so on.

When the antim crobial agent according to the present invention is
applied to processed food | ABS/RRACT OF THE DISCLOSURE

An antimicrobial agent contains a calcined

product of a calcium oxide type prepared by calcining

5 shells of an oyster and/or a calcined product'of a calcium
hydfoxide type as a hydrate of the calcined product of the

calcium oxide type.

Qo2 -\
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10 qui. ﬂEﬁla&QEarﬁHﬁﬁT@e S%?‘IE_ tate, the antifn Ia‘%LCJEiME1“‘&‘;93’1@3'mﬂ’y:fS‘G’.ﬁ
adh1x deagith and di spdrs b & food I n t he] 2hp ffﬁ$mmgmmg '
from. Sernter & Pg 8, qf%/qu g° % by weight, pref@idbim() r amaged t{g(p;ﬁ%’ ,,,,, "
by tei ghelaim(s) Tlﬁ'efé’rrt t8r98?)9r agent in the aqu 1golngd) anibed 15 to ponelt _:_
aqueo s_]dia&fp@(s$l @agethy.- b-et°sl§§€%8/ed -oh the &urface fM Bubicy F:008sd {Aes ¢ g‘e&
steri |\ hhhakine Q@@@!dousmﬂummborga PESERIPTION | sustslnlng the food at-a

hi gh qegree of freShness . —anermicroBIAFUAGERY, T -..e&,qraCI 199 .
‘product according to resent inventiaqn i mm SE ot 8 14 b
such as 20 the neat %?THFPP FQR FUSFAINING ERESHN Sn@oﬁ F‘P%R/ )

shel | fish, vegetables, edible roots, fruits, and so on, t he

antim crobial agent may be brought Egaglmm the fresh food, in

the form of the aqueous sol ution of s di spersion which ray
contain the 25 anti nmThebipalesgett inremtiamounel ateisheto aage anftifnipro-

bial agent and a method for sustaining the degree of
freshness of food.

BACKGROUND ART _

Fungi may appear in various kinds of food and
industrial products such as paints, paste, and so on. Once
the fungi appear in the food and the industrial products,
the commercial value of the goods is damaged to a great
extent and they are caused to be thrown away in many
cases. Even if the fungi would not appear, the growth or
the propagation of hazardous microorganisms ﬁay'damage the
commercial value of the goods to a remarkable extent and
cause the goods to be thrown away in some cases. Further,
the growfh or the propagation of such microorganisms in

food may cause food poison.

Heretofore, as an antimicrobial agent superior .
in safety against the human body and applicable to food,
ethanol, an.hypochlorite, and an allylisothiocyanate are
mainly employed. However, ethanol is an inflammable liquid
so that the requirement for caution in handling is. a weak
point. The hypochlorite has the defect that it generates
an unpleasant odor derived from chlorine. The
allylisothiocyanate presents the defects that it is
decomposed in water generating a malodorous smell and:it
is strongly irritating as well. _

The main object of the present invention is to
provide an antimicrobial agent which is highly safe
against the human body, which is-easy to handle, and which
does not generate any unpleasant odor. |

Another object'of the present invention is to

A
1
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0.05%to 10% by weight, preferably fromO0.1%to 5% by wei ght. As the

priocedures for contacting the food with the antim crobial agent, there
may be included, for exanple, a method for inmersing the fresh food in
an 80 ayueous solution or dispersion of the antim crobi al agent, or a
met hod for spraying the food with the a u€ous solution thereof or the
aqueous di pee¥ide theweshod for sustaining nthgdidgsgreewedn freshness
antim crobigé agsat. according to the present invention is applied to

t he food

7
This is the repl acemefth§xeepbjects, features and advantages of the
present invention will become apparent during the course
of the disclosure of the invention which follows.

DISCLOSURE OF INVENTION

As a result of extensive studies and research on
the development of antimicrobial agents which are highly
safe against the human body, which are easy to handle, and

" which do not cause any unpleasant odor upon application,
it has surprisingly been found by the present inventor
that a calcined product obtained by calcining shells of
an oyster has a highly antimicrobial action and, further,
that food treated with the calcined product can sustain
the high'degree of freshness of the food.

The present invention provides the antimicrobial
agent comprising a calcined product of a calcium oxide
type, prepared by calcining the_shells of the oyster,
and/or a calcined product of a calcium hydroxide type
which is in the form of a hydrate of the calcined product
of the calcium oxide type.

The . present 4invention further provides <the
method for sustaining the degree of freshness of food by
having the calcined product contained in the food.

In addition, the present invention provides the
method for sustaining the degree of freshness of food by
bringing the food into contact with an aqueous solution
or an aqueous dispersion, each containing the calcined
product. '

It is to be noted herein that the term "anti-
microbial action" and its related terms are intended to
encompass a germicidal action and a germistatic action.
Further, the term "germ" and its related terms are
intended to encompass bacteria, fungi, spores thereof,
algae and other hazardous microorganisms. |
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I mersed in an aqueous solution, for exanple, raw shel I fish, inmersed
i salty water or fish egg i mrersed I n seasoni ngs, the antim crobi al
agent may be added to t he agueous solution in an anount rangi ng usually
from50 *5 wppmto 1% by weight, preferably 100 ppmto 0.5% by

i wei ght . The anti m crobi al 3agent according to the

“present invention my The @ngtoyédrabiad agenti ecsifirding togthe pyeskeadd,

ndustrial BUGRIRCRoANE S £2s!8® il dihed NErBRYCY %bs! e UPRELRE of

antim crobi al action. urther, the antimtrobial agent my

advant ageougny agster or Ostracea. More specifically, the oyster may
include, for example, Ostrea, Crassostrea, Sexostrea, and
so on. The calcined product may be prepared by calcining
the shells of the oyster at high temperatures of approxi-
mately 600° C or higher, preferably in the range of from
900° C to 1,290‘ C. As the atmosphere in which the shells.
of the oyster are calcined, air is usually employed;

- however, an inert gas such as nitrogen or argon may be

employed. The time of calcination may range ushally from
15 minutes to 60 minutes, preferably from 20 minutes to
45 minutes. The calcination may be carried out preferably
by generating heat (Joule's heat) upon application of
electric current to the shells of the oyster employed as
resistor and then calcining the shells of the oyster with
the heat generated.

The calcination of the shells of the oyster in
the manner as described hereinabove causes organic
materials of the shells of the oyster to be thermally
decomposed and then removed, thereby giving a product in
white or grayish white color. The calcined product is then
divided into fine powders having a desiréd range of grain
sizes. The calcined product contains calcium oxide as a
major ingredient in the range of from 60% to 80% by
weight, preferably from 65% to 75% by weight, when
translaféd into Ca, and, as minute ingredients, magnesium
in the range of from 3,000 to 6,000 wtppm, preferably from
3,500 to 5,500 wtppm; iron in the range of from 350 to 650
.wtppm, preferably from 400 to 600 wtppm; phosphorus in the
range of from 100 to 300 wtppm, preferably from 150 to 250
wtppm; potassium in the range of from 40 to 150 wtppm,
preferably from 50 to 100 wtppm; sodium in the range of
from 0.5 to 10 wtppm, preferably from 1 to 5 wtppm; and
heavy metals in the range of from 0.5 to 5 wtppm,
preferably from 1 to 3 wtppm. The pH of a saturated

I
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used for sustaining t he degree of freshness of food. By applying the
amtim crobial agent to-the food as agent for sustaining the degree of
freshness of the food, the 15 antimcrobial agent can suppress the growth

or the *  propagation of the hazardous mgcroorgani sns adhering to t he
‘surface of the food or sterilize them thereby preventing the food from
decayi ng anagaesius nsedutitonosf theacaldingd deyeducdt mapsihesin thw
Experi ment o} fy rp4 Japanese oyster
(Crassosteré-zfl!n |ega95§ \%groén caa?%?ﬁ}e{?i \%llttha'ygoﬂgﬁésj eat at approxi mately
[err] and the resul ti Mhearc@laingd opgeduct JIg@OpAding i Eed the opriagent

part GC![ es (32 eEsion RAY BrclRad®ied eRanPle) powddfsThae 1Ry bveigaere
particle sizes of 74 pm (200 mesh) or smaller, preferably
43 um (325 mesh) or smaller. ' |

The calcined product may be treated as a product
in the form of a hydrate by having'water absorbed in at
least a portion thereof. The fesulting hydrate contains
calcium hydroxide as a major ingredient.

In accordance with the present invention, it is
preferred to use the calcined product in a mixture of the
calcined product of the calcium oxide type with the
calcined product of the calcium hydroxide hydrate type.
‘As the calcined product of the calcium oxide type alone
is so high in alkalinity and highly hygroscopic that it
is poor to handle; however, the problems can be solved by
admixing the calcined product of the caiciﬁm oxide type
with the calcined product of the calcium hydroxide type.
The ratio of the weight of the calcined product of the
calcium oxide type to the weight of the calcined product
of the calcium hydroxide type may range from approximately
3 to 7 <to approximately 7 to 3, preferably from
approximately 4 to 6 to approximately 6 to 4.

It is advantageous to use the calcined product
prepared by calcination at lower temperatures in the range
of from approximately 600° to 900° C, preferably from
approximately 750° to 850° C in combination with the
calcined product prepared by calcination at higher.
temperatures in the range of from approximately 900°:to
1,200° c, preferably from 1,000° to 1,150° C. It can be
noted herein that the calcined products calcined at the
lower temperatures and the calcined products calcined at
the higher temperatures are different in properties to a
considerable extent from each other. For instance, the

calcined products calcined at the lower temperatures are
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contain cal ciumoxide as a nmgjor i ngredient. The result of the

elenental analysis is as foll ows: Ca: 68% by wei ght; My:
489 ny/ 100 grans; Fe: 47 ng/ 100 grans; P: .10 ng/ 100 grans;
3 0 Heavy netals: 2. 1 wwppm K : 7 ng/100 grans,; Na: 2
mg/ 100 gr ans 5 8

lower in alkalinity than the calcined products calcined
at the higher temperatures and superior in handling to the
latter. Hence, the mixture of the former with the latter
can provide products superior in handling. The ratio of
the weight of the calcined product calcined at the lower
temperatures to the calcined product calcined at the
higher temperatures may be in the range of from approxi-
- mately 3 to 7 to approximately 7 to 3, ‘preferably from
approximately 4 to 6 to approximately 6 to 4. _

The calcium oxide-type calcined product and/or
the calcium hydroxide-type calcined product according to
the present invention will sometimes be referred to
hereinafter merely as the calcined product and it is to

~ be understood that the calcined product is intended to
. mean the calcium oxide-type calcined product and/or the
| calcium hydroxide-type calcined product according to the
present invention unless otherwise stated or if the term.
does not cause any misunderstanding. The calcined product
according to the present invention may additionally
contain, as a fillerxr, an additive harmless to food and the
human.body. The additive may include, for example, powders
of inorganic compounds, such as silica, alumina, magnesia,
calcium oxide, a hydrate thereof, magnesium carbonate,
calcium carbonate, and so on. Further, it is possible to
- add finely divided dyster shells of the calcium carbonate
type prepared by pulverizing the dry shells of the oyster.
The rate of the additive may range from approximately 10
parts to 400 parts by weight, preferably from
approximately 50 parts to 200 parts by weight with respect
to 100 parts by weight of the calcined product according
to the present invention.

As described hereinabove, the calcined product
according to the present invention demonstrates an
excellent antimicrobial actio.n. The fact that the calcined
product according to the present invention has the

excellently high antimicrobial action was discovered for
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The pH of a saturated aqueous solution of the calcined product used in this
exberi ment was 12. 4. The followi ng experinents illustrate the
antimcrobial action of the calcined product of a calcium oxide type, and
of the hydrat ed product of a cal cium hydroxi de type which are used in the

antim crobi aI a ent of the present inventbon.
irst time by the present inventors. Until now, the

reasons for the high antimicrobial action of the calcined
product according to the present invention are not yet
clarified, although it is considered that some minute
metallic ingredients contained in the shells of the oyster
may exert some influence.upon imparting the antimicrobial
action. -

The -calcined product according to the present
invention may be employed in :the form of powders, an
agqueous solution or an aqueous dispersion. '

Further, the calcined product according to the
present invention may be employed advantageously as
antimicrobial agents for food, for industrial uses, and
for medicinal uses.

In laddition, the calcined product of the calcium
oxide type and/or the calcined product of the calcium
hydroxide type according to. the present invention may be
used advantageously as an agent for sustaining the degree
of freshness of food. In order to use the calcined product
according to the present invention as +the agent for
sustaining the degree of freshness of the £food, the
calcined product may be admixed with and dispersed in the
food or brought into contact with the food in the form of
an agueous solution or an agqueous dispersion. The agueous

. solution and the aqueous dispersion may contain, as needed
| or as requested, an appropriate quantity of an alcohol,
such as ethanol, isopropyl allcohol, glycerin, polyethylene
glycol, propylene glycol, sugar alcohol, and so on. When
.the calcined product-according to the present invention
is employed in the form of the aqueous solution or the
agqueous dispersion, each being prepared by adding water

to the calcined product, ;Ehe concentration of the calcined
product in the agueous solution or the aqueous dispersion

is usually approximately 0.01% by weight or more, prefer-
ably 0.1% by weight or more. The upper limit of the
concentration of the calcined product is not restricted:

This is the replacement sheet
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however, generally, the congentration- thereof may be up
to approximately 30% by weight or lower. It is preferred
to use the calcined product in the agueous solution or the
agqueous dispersion in the amount ranging usually £from
0.05% to 10% by weight, preferably from 0.1% to 5% by
weight.

' The calcined product according to the present
invention may be-~applied to various kinds of food. The
term "food" referred to herein is intended to mean any
food, including processed food in a liquid or solid state,
raw meat of livestock, fish, raw fish meat, raw shellfish,
vegetables, edible roots, fruits, and so on.

' When the calcined product according to the
present invention is applied to the processed food in the
liquid state and in the solid state, the calcined product
may be admixed with and dispersed in the food in the
amount ranging usually from approximately 0.05% to 10% by
weight, preferably from 0.1% to 5% by weight. The
calcined product in the agqueous solution or agqueous
dispersion may be sprayed on the surface of the food,
thereby sterilizing the hazardous microorganisms and
sustaining the food at a high degree of freshness.

Further, when the calcined product according to
the present invention is applied to fresh food such as the
meat of the livestock, fish, raw fish meat, raw shellfish,
vegetables, edible roots, fruits, and so on, the calcined
product may be brought into contact with the fresh food,
in the form of the aqueous solution or the aqueous
dispersion which may contain the calcined product in the
amount in the range of from approximately 0.05% to 10% by
weight, preferably from 0.1% to 5% by weight. As the
procedures for ‘contacting the food with the calcined
product, there may be included, for example, a method for
immersing the fresh food in the aqueous solution of the
calcined product or the aqueous dispersion thereof or a
method for spraying the food with the aqueous solution
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8
thereof or the aqueous dispersion thereof.

In addition, when the calcined product according
to the present ihvention is applied to the food immersed
in an aqueous solution, for example, raw shellfish
immersed in salty water or fish egg immersed in
seasonings, the calcined product may be added to the
agueous solution in the amount ranging usually from 50 -
wtppm to 1% by weight, preferably 100 ppm to 0.5% by
weight. ' '

The calcined product according to the present
invention may be employed as the antimicrobial agents for
food, industrial purposes and medical use on the basis of
the superior antimicrobial action of the calcined product.
Further, the calcined product may advantageously be used
as the agent for sustaining the degree of freshness of
food. By applying the calcined product to the food as the
agent for sustaining the degree of freshness of the food,
the calcined product can suppress the growth or the
propagation of the hazardous microorganisms adhering to
the surface of the food or sterilizing them, thereby
preventing the food from decaying and sustaining the food
at a high degree of freshness.

Example 1:

The shells of natural °~ Japanese oyster
(Crassosterea gigas) were calcined with Joule's heat at
approximétely 1,100° C, and the resulting calcined product
was pulverized into fine particles (350 mesh; 90% by
weight or more). The fine particles were found to contain
calcium oxide as a major'ingredient. The result of the
elemental analysis is as follows: '

Ca: 68% by weight; Mg: 489 mg/100 grams;

Fe: 47 mg/100 grams; P: 10 mg/100 grams;

Heavy metals: 2.1 wtppm; K: 7 mg/100 grams;

Na: 2 mg/100 grams

_ The pH of a saturated aqueous solution of the
calcined product used in this example was 12.4.
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Experiment 2 The cal ci ned product A, prepared in Experi ment

1, and agar culture nedia were autool aved separately while appl yi ng
heat. The conposition of the agar culture nedium 5 was as foll ows:

-(Agar cukture medi um Beef neat extract: 3 parts by
nmelght Pept one: 9 5 parts by wei ght

Agar : Example 2: 15 parts by meight 10 Then, the agar
culture nediumwas mxed with a ersed honogen ousl |n t_he

cal ci ned product A atThRe Calcigﬁﬂepgﬂﬂ st hi GheRe q"[eéfr’fn a8 1n the

concentratizmd aga® Gudtaide veeght. ﬁEreCh@ﬁ@esaoe&mgeﬁﬁwaedlyﬂwhfﬁéH

dishes in the pount of, epPERY! TRLEl L A% S S8 Ly B2l Kol A0

was as follows:
(Agar culture medium)

Beef meat extract: 3 parts by weight
Peptone: _ 5 parts by weight
Agar: 15 parts by weight

_ Then, the agar culture medium was mixed with and
dispersed homogeneously in the calcined product A at the
temperature as high as 40° to 50° C in the concentration
of 0.5% by weight. The dispersion was poured into Petri
dishes in the amount of approximately 20 ml per each Petri
dish and allowed to solidify. '

The surface of the agar culture medium in the
Petri dish was then coated uniformly with physiological
saline containing an inoculant of germs as will be
described herxreinafter. The inoculating germs were as
follows:

(Inoculating germs)

Germ I: Salmonella enteritidis

Germ II: Escherichia coli
Then, the Petri dish was allowed to stand at 37°

C for given periods of time and the number of germs grown
on the agar culture medium was counted. The results are
shown in Table 1 below.

T A BLE 1

GERM 1

NO. OF GERMS
. (GERMS PER GRAM)

ADDITIVE
INITIAL | DAY 3 | DAY 7
CALCINED PRODUCT A | 2.5 x 10* 0.1 12
NONE 2.5 x 10*| s10° -
“ﬁiiiiﬁ‘l‘i‘iili’°‘“|i‘|7i||
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The surface of the agar culture mediumin the Petri dish was then

coated uniformy w th physiol ogi cal saline containing an inoculant of
ijgerms as wll be. descri bed hereinafter. The inoculating gerns were as
20 fol | ows: ( I'nocul ating germns) Germ | :
Sal nonel l a enteritidis " Ger mlPI: Escherichia col
Then, the HRetTi drsnh was all OwWed Jto Stand at IernQEZb CTtor given periods
of tine and the nunber of gerns drown off ar cul ture jmedi um was
n . The r I r hown 1 n Tabl | .ow.
count ed e results are sho a%og %#“%éﬂ&s
ADDITIVE (GERMS PER GRAM)
INITIAL DAY 3 DAY 7
CALCINED PRODUCT A | 4.0 x 10°| 0.1 14
NONE 4.0 x 10*| »>10° -

Example 3: _
' Tests were carried out with inoculants of germs
as will be described in Table 2 below in substantially the
same manner as in Example 2 by varying the amount of the
calcined product A as well as the incubation temperatures
and periods of time. In Test (i), the culture medium was
incubated at 10° C for 2 weeks; and, in Test (ii), the
culture medium was incubated at 37° C for 48 hours. After
the completion of the tests, the number of living germs
grown on the culture medium was counted.

Further, the minimum inhibitory concentrations
(MICs) of the calcined product A against the germs as will
be described in Table 2 below were computed on the basis
of the number of the living germs counted. The results are
also shown in Table 2 below.

" TABLE 2

MIC (% BY WEIGHT)
INOCULATING GERMS .

TEST (1) TEST (ii)

Salmonella typhimurium 0.25 0.1 -
Salmonella enteritides 0.25 0.1
Escherichia coli 0.25 0.1
Staphvlococcus aureus 0.15 0.1
Bacillus subtilis . 0.15 0.1

This Sheet Has Been Replaced
' l“ll" ||||" l"l llml This is the replacement sheet

- Date: ';,‘,," 1‘051 \9% .



[erri

11
Example 4:

The powders of the calcined product A (0.5 gram
or 0.5 gram), prepared in Example 1, were added to shucked
oyster immersed in water (wet weight of the shucked
6yster: 700 grams; water: 300 grams), thereby giving a
dispersion which in turn was packed in a vinyl chloride
package bag. As a comparison, the shucked oyster immersed
in water containing no calcined product was packed in a
vinyl chloride package bag in the same manner as described

" hereinabove.

The package bags were held at the temperature of
10° C or lower for given periods of time. The standard
plate counts were measured at day O, week 1, and week 2

in accordance with standard procedures for testing food.
The results are shown in Table 3 below.
TABLE 3

AMOUNT OF STANDARD PLATE COUNT
CALCINED (COUNTS PER GRAM)
PRODUCT A
DAY O WEEK 1 WEEK 2
(grams per kg)
NOT ADDED 1.9 x 10* 4.9 x 10°]| 1.5 x 10°
0.2 3.1 x 10°}2.2 x 10*}| 9.0 x 10°
0.5 1.3 x 10°| 2.0 x 10°| 6.0 x 10°

Example 5:

The procedures were followed in substantially
the same manner as in Example 4, except for the use of
1,000 grams of noodle containing sea weeds in place of the
dispersion of the shucked oyster in water. The results are

shown in Table 5 below.

4
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%
TABLE %
AMOUNT OF STANDARD PLATE COUNT
CALCINED (COUNTS PER GRAM)
DUCT A
(gi::?msuger kg) DAY O WEEK 1 WEEK 2
NOT ADDED 1.3 x 10°|1.9 x 10’} 1.1 x 10°
0.2 2.2 x 10°| 6.0 x 10°| 1.5 x 10°
0.5 11.6 x 10*°]4.2 x 10®]| 6.7 x 10°

Example 6: .
Japanese-style noodles, buckwheat wvermicelli
noodles, and Chinese-style noodles were prepared by using
10 kg of wheat flour with 30 grams of the calcined product
A added thereto. These products were then tested for
measuring the degree of freshness. As a control, the
products were used which were prepared in the same manner
as described hereinabove, except for the addition of no
calcined product. For the tests, the test samples were
packed in vinyl chloride package bags and allowed to stand
ét 10° C or lower for given periods of time as will be
described hereinafter. The results are shown in Table ,6"‘5
below. In the Tableﬁ’ noodle A stands for Japanese-style
noodles not boiled; noodle B for Japanese-style noodles
boiled; soba A for buckwheat vermicelli noodles not
boiled; soba B for buckwheat vermicelli noodles boiled;
and Chinese noodles for Chinese-style noodles not boiled.
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10 Tests were carried out with inoculants of gerns as wll be
describéd in Table 2 below in substantially the sane nmanner as in
Experinment 2 by varying the anount of the cal ci ned praduct A as well as
the i ncubation tenperatures and periods of tinme. In Test (i), the .
~cul ture mediumwas 15 incubated at [err]i1¥ for42 weeks; and, in Test (ii),
t he cul ture medi um was incubat gd atg 37 £ fog” 48 hours. After t he
conpl etion of the tests t he nunber o Lving gerns cnro\/\¢|:|_Q_t:1__1_1:1i|;[S
cul ture nmedy um was coup t Igpébl or
concentratipns 20 (M s E%P“PHE ca|%?ﬁ§855P % q%%g?#é?*?Le ger L
will bel described {n TaBFé 2 Hel ow were cofp he basi s of
t he nunber pf the |ivi hdCHBEANEIDYNt ed. The results are al so shown in
Tabl e 2 bel pw. PRODUCT TABI E2 25
SAMPLE A ‘DAY 1 DAY 3 DAY 6
. {(grams
per 10
kg) _ _
NOODLE A NONE 6.7 x 10°|5.4 x 10°| 1.5 x 10°
NOODLE B’ NONE 1.2 x 10°|8.6 x 10°| 4.9 x 10°
NOODLE A 30 1.5 x 10'} 2.8 x 10°| 4.3 x 10°
NOODLE B 30 1.6 x 10°|7.6 x 10*|-1.8 x 10’
SOBA A NONE 3.4 x 10°]9.3 x 10°| 1.3 x 10°
SOBA B NONE 1.3 x 10°[1.9 x 10°| 9.0 x 10°
SOBA A 30 2.3 x 10* 4.3 x 10°| 3.5 x 10°
SOBA B 30 4.2 x 10° - 1.1 x 10°
CHINESE NONE 5.4 x 10| 6.8 x 10*| 3.6 x 10°
NOODLES :
CHINESE 30 6.0 x 10°| 4.2 x 10°| 5.7 x 10°
NOODLES
Example 7:

To wvanilla ice creams was added the calcined
product A at the rate of 0.1% by weight,
creams were allowed to stand at 0° C or below for 10 days.

and the ice
After the storage for 10 days, the standard plate count
indicated 300 germs'per gram or lower.

For comparative purposes, vanilla ice creams
with no calcined product added thereto were stored under
the same conditions as described hereinabove. The standard
plate count indicated 830 gérms per gram.

Example 8: '
A cucumber was washed with water w1thout cuttlng

and immersed for 2 hours at room temperature in an agqueous
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Experiment 4 - The powders of the cal cined product A (O .5

.gram " or 0.5 gram), prepared in Experinment 1, were added to shucked
oyster imersed in water (wet weight of the shucked 5 oyster: 700 grans;
wat er: 300 grans), thereby giving a di spersion which in turn was
‘packed in a vinyl chloride package Bdg. As a conparison, the shucked

oyster i messddition cqnwaﬂnim@nthencagcﬁnedapcnﬁﬁtwadmttthasrp&eked I n

h bova0-5¥ Oﬁydewgi%q;?’h Québﬁbﬁ-m’wé@n edﬁatékeig terrperature of

her ei nabove. packa ags were he
[err] C or s&mdam gladie p@wadre Fhe pembereodt Mraerms was 2.7 x

10° germs per gram.

For comparative purposes, a cucumber was washed
with water without cutting and immersed for 2 hours at
room temperature in an agueous. solution containing no
calcined product. The cucumber:was then tested for the’
standard plate count. The number of the germs was 1.6 x

e 10° germs per gram. |
Example 9:

A cut cabbage was washed with water and immersed
for 2 hours at room temperature in an aqueous solution
containing the calcined product A at the rate of 0.5% by
weight. The cucumber was then tested for the standard
plate count. The number of the germs was 9.8 x 10° germs
per gram.

For comparative purposes, a cut cabbage was
washed with water without cutting and immersed for 2 hours
at room temperature in an aqueous solution containing no
calcined product. The cucumber was then tested for the
standard plate count. The number of the germs was 1.1 x
10° germs per gram. '
Example 10:

To a raw egg was added the calcined pfoduct A at
the rate of 0.2% by weight, and the egg was scrambled. The
scrambled eggs were then allowed to stand at 5° C for 7
days and tested for the standard plate count. As a result,
it was found that they contained the germs at the rate of
100 counts per gram or lower. It is thus confirmed that
the addition of the calcined product A allows the
scrambled eggs to be stored at a high degree of freshness.
Example 11: h

A cuttlefish was stored at 5° C for 7 days in an
agqueous solution containing the calcined product A at the
rate of 0.2% by weight and then tested for the standard

This is the replacement shest

Date: = 1 OCT 1996

Sheet Has Been Reilaced

T



pl ate counts were neasured at day 0, week 1, and week 2 I n accordance
w th standard procedures for testing food. 15 The results are shown in
=Table -3 bel ow. [err] 25 ~ Experinment 5
The procedures were followed in substantlally

plate count. As a result, it was found that it contained
the germs at the rate of 30 counts per gram or lower.

On the other hand, for comparative purposes, a
cuttlefish was stored at 5° C for 7 days in water
containing no calcined product A. As a result, it was
found that it contained the germs at the rate of 1.2 x 10°
counts per gram or lower. ‘

Example 12: _

An edible jellyfish with germs at the rate of
100 counts per gram or lower was immersed in an agueous
solution containing the calcined product A at the rate of
0.2% by weight and stored at 5° C for 7 days. As a result,
it was found that it contained the germs at the rate of
100 counts per gram or lower, when measured for the
standard plate count. It is thus confirmed that the fresh
jellyfish wés stored at a high degree of freshness.
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the sanme manner as in Experinment 4, except for the use of 1, 000 grans
of* noodl e containing sea weeds in place of the di spersion of the
,shucked oyster in water. The results are 30 shomm in Tabl e 5 bel ow.
35 ’
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WHAT IS CLAIMED IS:

1. An éntimicrobial agent comprising a calcined
product of a calcium oxide type prepared by calcining
shells of an oyster and/or a calcined product of a calcium
hydroxide type as a hydrate of th_e calcined product of the
calcium oxide type.

2. An antimicrobial agent as claimed in claim 1,
wherein each of said calcined pfoduct of the calcium oxide'
type and said calcined product of the calcium hydroxide
type has an average particle size of 74 pm or smaller.

3. A method for sustaining freshness of food
wherein an antimicrobial agent as claimed in claim 1 or
claim 2 is contained in the food.

4. A method for sustaining freshness of food
wherein the food is brought into contact with an agueous
solution or an aqueous dispersion, each containing an
antimicrobial agent as claimed in claim 1 or 2.
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TABLE 5 ANDUNT OF

[err] 10
' noodl es, buckwheat vernlcell
preparedtby usi ng
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STANDARD PLATE COUNT
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REPLACED

ABSTRACT OF THE DISCLOSURE

ANTIMICROBIAL AGENT AND

METHOD FOR SUSTAINING FRESHNESS OF FOOD

An antimicrobial

agent contains a calcined

product of a calcium ox1de type prepared by calcining

shells of an oyster and/or a calcined product of a calcium

hydrox1de type as a hydrate of the calcined product of the

calcium oxide type.
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' ghans of the calcined product A added
24 L%N en tested for 15 nmeasuring the degree of
products were used which were prepared in

émons pa"%bEt ﬁ@lpawh
théJ §éﬁ@(ﬁanﬁ@ﬂg~—d mmegagbpvmu METeD FOR Sbemaditict i on of no

alt&ﬂﬁé‘dﬁa(addtzr@gwd Faﬁo tplagedest $, the FRESHNESSTDF &Q0DEr € | packed in vinyl
d to stand 20 at [err] - Cor lower for
he described, hereinafter. The results are

%rﬁreﬁ%telavemm FeAaEesnle or
dboadent; andotlcb eitd fze dapanmethad \Hog noodl es

b0| I ed ' soba A forsggeg%g bo’% erHcP%qJe ogogpéd]%nggt sy PSI | ed; soba B for

buckvvheat verm cel lT noo I'néSe noodl es for
Chi nese-styl e noodl es not boil ed.

Fungi may eppear in various kinds of food and

5 industrial products such as paints, paste, and so on,
Once the fungi appear in the food and the industrial
products, the commercial value of the goods is damagad to
a great externt and they have to be thrown away in many
cases. Even if the fungi does not appear, the growth or

10 the propagation of hazardous microorganisms may damage
the commercial value of the goods to a remarkable extent
and cause the goods to be thrown away in some cases.
Further, the growth or the propagation of such
microorganisms in food may cause food poisoning.

i5 Heretofore, as antimicrobial agents superidr in
safety with respect to the human body and appliczble to
food, etharol, an hypochlorite, and an allylisothio-
cyanate are mainly employed. However, ethanol is an
inflammable liquid so that the requirement for caution in

20 handling is a weak point. The hypochlorite has the
defect that it generates an unpleasant odor derived from
chlorine. The allylisothiocyanate presents the defects
that it is decomposed in water generating a malodorous
smell and it is strongly irritating as well,

25 It therefore would be desirable to provide an
antimicrobial agent which is highly safe with respect to
the human body, which is easy to handle, and which does
not generate any unpleasant odor.

It is known that calcium oxide obtained by
30 calcining shells, such as oyster shells, can ke used to
preserve foodstuff of various kinds. See: Database WPI,
teek 7394, 1979, Abstract No. 79-62113B; Pat. Abst. Jap.
Vol. 443, No. ¢, (C-762), 1930; Chem. Abstr. Vol. 1i1¢,
1 ' .
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No. 22, 1991, Abstr. No. 209942; pat. Abstr. Jap., Vol.
184, No. 8, 1984, Abstract No. 840823; and Chem. abstr.
Vol. 95, No. 20, 1981, Abstr. No. 175778y. It is also

' “known that the shelf-life of vegetables can be prolonged

by treatment with an agqueous solution of calcium
hydroxide formed by hydrating calcium oxide obtained by
calcining shells. See Pat. Abstr. Jap., Vol. No. 159,
No. 11, 1987, Rbstract No. 870522. |

In accordance with the presént invention there
is provided an antimicrobial agent comprising a mixture
of (a) a calcined product of a calcium oxide type,
prepared by calcining shells of an oyster, and (b) a
hydrated product of a calcium hydroxide type prepared by
caleining shells of an oyster and then hydrating the
calcined product, wherein the weight xatio of (a) to (b)
is from 3 to 7 to 7 to 3.

The present invention also provides a process
for the preparation of an antimicrobial agent, comprising
the step of mixing (a) a calcined product of a calcium
oxide type prepared by calcining shells of an oyster,
with (b) a hydrated product of a calcium hydroxide type
prepared by calecining shells of an oyster and then
hydrating the calcined product, in a weight ratio of (a)
to (b) of fxrom 3 to 7 to 7 to 3.

Further, the present invention provides a
method for sustaining the freshness of food, comprising
treating the food with an antimicrobial agent as defined

above.

It is to be noted herein that the term
"antimicrobial action® and its related terms are intended
to encompass both a2 germicidal action and a2 germistatic
action. Further, the term "germ" and its relategd texrms
are intended to encompass bacteriaz, fungi, spores
thereof, algae and other hazardous microorganisms.

_ , _ | |
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The first essential component of the antimicrobial agent according to the

ptesent invention is =& calcined product of the shells of
an 6yster or Ostracea. More specifically, the oyster may
include, for example, Ostrea, Crassostrea, Sexostrea, and
so on. The calcined product may be prepared by calcining
the shells of the oyster at high temperatures of approxi-
mately 600° C or higher, preferably in the range of from
900° C to 1,200° C. &As the atmosphere in which the shells
of the oyster are calcined, air is usually employed;
however, an inert gas such as ‘nitrogen or argon may be
employed. The time of calcination maY range usually from
15 minutes to 60 m'inutes, preferably from 20 minutes to
45 minutes. The calcination may be carried out preferably
by generating. heat (Joule's heat) upon appiication of
electric current to the shells of the oyster employed as
resistor and.then calcining the shells of the oyster with
the heat generated.

The caleination of the shells of the oyster in
the manner as described hereinabove causes organic
materials of the shells of the oyster to be thermally
decomposed and then removed, thereby giving a product of
white or grayish white color. The calcined product is then
divided into' f;’.ne powders having a desired range of grain
sizes. The calcined product contains calcium oxide as a
major 'in_gredient in the range of from 60% to 80% by
weight, preferably £from 65% to 75% by -weight, when
translate"éi into Ca, and, as minor . ingredients, magnesium
in the range of from 3,000 to 6,000 wtppm, preferably from
3,500 to 5,500 wtppm; iron in the range of from 350 to 650
wtppm, preferably from 400 to 600 wtppm; phosphoxus in the
range of from 100 to 300 wtppm, preferably from 150 to 250
wtppm; potassium in the range of from 40 to 150 wtppm,
preferably from 50 to 100 wtppm; sodium in the range of
from 0.5 to 10 wtppnm, preferably from 1 to 5 wtppm:; and
heavy metals in the range of from 0.5 to 5§ wtppm,
preferably from 1 to 3 wtppm. The pH of a saturated
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aqueous solution of the calcined product may be in the
range of from approximately 12 to 13.

The calcined product of calcium oxide type used
according to the present invention preferably consists of
powder having an average particle size of 74 um
(200 mesh) or smaller, more preferably 43 um (325 mesh)

" or smaller.

If the calcined product of calceium oxide type -
is treated by having water absorbed in at least a portion
thereof, the resulting hydrate contains calcium hydroxide
as a major ingredient. Such a hydrated product of
calcium hydroxide type constitutes the second essential -
component of the antimicrobial mixture of the present
invention.

Thus, in accordance with the present invention,
it is found that as the calcined product of the calcium
oxide type alone is so high in alkalinity and highly
hygroscopic, it is poor to handle. Howeverx, this
problem can be solved by admixing the calcined product of
the calcium oxide type with the calcined product of the
calcium hydroxide type. The ratio of the weight of the
calcined product of the calcium oxide type to the weight
of the calcined product of the calcium hydroxide type
ranges from 3 to 7 to 7 to 3, preferably from & to 6 to
6 to 4.

It is also zdvantageous to use a calcined
product prepared by calcination at lower temperatures in
the range of from 600° to 900°C, prefexably from
approximately 750° to 850¢C in combination with a
calcined product prepared by calcination at highexr
temperatures in the range of from $00° to 1200°C,
preferably from 1000° to 1150°C. It can be noted herein

4 This is the replacement sheet
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20 ‘ Experi ment 7 To vanilla ice creans
was added the cal ci ned product A at the rate of 0.1% by weight, and
the ice creans were allowed to stand at [err] or below for 10 days.

After the Stortag:&.fﬂl&claad&}.&,cd b&oﬂhaﬂda&dlﬁiﬁéa seushe2lowppdi cat ed 300

|1
Qreams . “w tetpefdfhres,and, he canbihefnBPORELRET RLFRRER an el ' * (e
same condi ti olsighedetempbratizesi azboddfighentt indprapertipsate zount
|ndi cat ed 830 i dpaleiLIpAlxtent from ea ther.  Fo SHBELHOE el
fRouf cut? nd

A cucunber was wat er w I mrer sed” f or
hours at réomq%lm‘a@upa;oanc&ﬁ ggdedned at the 1ower temperatures are13

lower in alkalinity than the calcined products calcined
at the higher temperatures and superior in handling to
the latter. Hence, the mixture of the former with the
latter can-providé‘ products superior in handling.

10 The ratio of the weight of the calcined product calcined
at the Jlower temperatures to the calcined product
calcined at the higher temperatures may be in the range
of from 3 to 7 to 7 to 3, preferably from 4 to € to
6 to 4..

15 The antimicrobial agent according to the
present invention may additionally contain, as a filler,
an additive harmless to food and the human body.

The additive wmay include, for example, powders of
inorganic compounds, such as silica, alumina, magnesia,

20 calcium oxide, a hydrate thereof, magnesium carbonate,
calcium carbonate, and so on. Fuxther, it is possible
to add finely divided oyster shells of the calcium
carbonate type prepared by pulverizing the dry shells of
the oyster. The rate of the additive may range from

25 approximately 10 parts to 400 parts by weight, preferably
from approximately 50 parts to 200 parts by weight with
respect to 100 parts by weight of the antiwmicrobial agent
according to the present invention.

The antimicrobial agent according to the
30 present invention demonstrates an excellent antimicrobial
action. Until now the reasons for this hich
antimicrobial action are not yet clarified, although it
is considered that some minute metallic ingredients
contained in the shells of the oyster may exert sone
35 influence upon imparting the antimicrobial action.

5
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sol ution contai ni ng the cal ci ned product A at the rate of 0. 5% by

wei ght. The cucunber was then tested for the standard plate count. The
nunber of the gerns was 2.7 x [err] gernms per gram 5 For
conpar ati ve purposes, a cucunber was washed with water without cutting
and i mersed for 2 hours at roomtenperature in an aqueous . solution
‘cont ai ning no cal ci nﬁsiepé@@micrdﬂﬁlc rad’é.%’i‘d E@Sé)f‘éi for the
standard pl ate count. The nunper er fl [err] gerns per
gram present invention nagg( e 1n ‘the orm of cﬁﬂwi%age

was washed wit anvwaigiecdansl so1®fEed or an aqueous dispersion.

Further, the antimicrobial agent according to
S the present invention may be employed advantageously as
an antimicrobial agent for foed, for industrial uses, and
for medicinal uses.

In particulai:, the antimicrobial agent

accoxrding to the present invention may be used

10 advantageously as an agent for sustaining the degree of
freshness of food. To this end, the antimicrobial agent
may be admixed with and dispersed in the food or brought
into contact with the food in the form of an aqueous
solution or an aqueous dispersion. The agueous solution

15 and the agueous dispersion may c¢ontain, as needed or as
requested, an appropriate quantity of an alcohol, such as
ethanol, isopropyl alcohol, glycerin, polyethylene
glycol, propylene glycol, sugar alcohol, and so on.
When the antimicrobial agent according to the present

20 dinvention is employed in the foxrm of an aqueous solution
or agqueous dispersion, each being prepared by adding |
water to the antimicrobial agent mixture, the
concentration of the antimicrobial agent in the agueous
solution or the aqueous dispersion is usually 0.01% by

25 weight or wmore, preferably 0.1% by weight or more.
The upper limit of the concentration of the antimicrobial
agent is not restricted; however, generally, the
concentration thereof may be up to approxiwately 30% by
weight or lower. It is preferred to use the

30 antimicrobial agent mixture in the aqueous solution ox’
the aqueous dispersion in the amount ranging usuaily Exom
0.05% to 10% by weight, preferably from 0.1% to 5% by
weight.
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for 2'hours at roomtenperature in an aqueous sol ution cont ai ning the
cal cined product A at the rate of 0.5% by 15 weight. The cucunber was then
tested for the standard pl ate count. The nunber of the gerns was 9.8 x

[err] germns per gravru'rthﬁ ann.lnlcroﬁiaf()é%%ﬂgpa&é g@'rmgrse}%?eor a cut

cabbage was washed ter wt ting an 2 hours

20 at room t eRpeFSNGr dnvienkiongmayube sapplied tonvardiawns kinds afil ci ned

product. The cggdgher was Tt@ﬁ{'h ngsbgtl fOfetP€a to RLIRAF 4 PRt ddillo The

nunber of the gerns was 1.1 err] gerns per _gram
Experi nment 10 ggan any f°°drTén§lP WQg@rmsaa@eﬁwée%wc.lri@u& &Fuct A

at the gat godfid0s2¥rly wekdhkaradg Ibee@@acmmfsemn@aaﬂ £iH} meat,
scranbl ed eggs were, t C for days and

tested for the¥é¥aiihg g%&ﬁg‘t’gﬁggﬁagb tand ‘?’e@{ﬁetr ots,j tf-"Vv?aa't‘s,‘59f00L?H"d1 Bt
t hey cont ai nedofhe gerns at the rate of 30 100 counts per gramor |ower.
It is thus confirnmed that
%hen the antimicrobial agent according to the
present invention is applied to processed food in the
10 1liquid state and in the solid state, the antimicrobial
agent may be admixed with and dispersed in the food in
the amount ranging usually from approximately 0.05% to
10% by weight, preferably from 0.1% to 5% by weight.
The antimicrobial agent in the agqueous solution or
15 aqueous dispersion may be sprayed on the surface of the
food, thereby sterilizing the hazaxrdous wmicroorganisms.
and sustaining the foocd at a high degree of freshness.

Further, when the calcined product according to

the present invention is applied to fresh food such as

20  the meat of the livestock, fish, raw f£ish meat, raw
shellfish, vegetables, edible roots, fruits, and so on,
the antimicrobial agent may be brought into contact with
the fresh food, in the form of the agqueous solution or
the aqueous dispersion which may contain the

25 antimicrobial agent in an amount in the range of from
0.05% to 10% by weight, preferably from 0.1% to 5% by
weight. 2s the procedures for contacting the food with
the antimicrobial agent, there may be included, for
example, a method for immersing the fresh food in an

30 agueous solution or dispersion of the antimicrobial
agent, or a method for spraying the food with the agueous
solution thereof or the agueous dispersion thereof. '

In addition, when the antimicrobial agent
~according to the present invention is applied to the food

7
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the addition of the calcined product A allows the scranbl ed eggs to be
sttored at a high degree of freshness.

Experinment 11
an 35 aqueous sol ution containing the calcined product A at the rate
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A cuttlefish was stored at [err]C for 7 days in

. of 0.2% by weight and then tested for the standard

iRhebke UM antgheb@sUbblutionasfbguastampae,i kagont ai ned
shellfish, immersed in salty water or fish egg immersed
in seasonings, the antimicxobial agent may be added to
the aqueous solution in an amount ranging usually from 50
wtppm to 1% by weight, preferably 100 ppm to 0.5% by
weight. | - '

The antimicrobial agent according to the
present invention may be employed as an antimicrobial
agent for food, industrial purposes and medical use on-
the basis of its superior antimicrobial action.

Further, the antimicrobial agent may advantageously be
used for sustaining the degree of freshness of food.

By applying the antimicrobial agent to the food as agent
for sustaining the degree of freshness of the food, the
antimicrobial agent can suppress the growth or the
propagation of the hazardous microorganisms adhering to
the suxrface of the food or sterilize them, thereby
preventing the food from decaying and sustaining the food
at a high degree of freshness.

Experiment 1

The shells of natural Japanese oyster
(Crassosterea gigas) were calcined with Joule’s heat at
approximately 1100°C, and the resulting calcined product
was pulverized into fine particles (350 mesh; 90% by .
weight or more). The fine particles were found to
contain calcium oxide as a major ingredient. The result
of the elemental znalysis is as follows:

Ca: 68% by waight; _ Mg: 489 mg/100 grams;
Fe: 47 mg/100 grams; P: 10 mg/100 grams;
llcavy metals: 2.1 wippm; K: 7 wmg/L10C grzams;

Na: 2 mg/100 grams
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the gerns at the rate of 30 counts per gramor |ower. On the

‘ot*her hand, for conparative purposes, a cuttlefish was stored at 5 C
-for 7 days in water 5 <containing no calcined product AL As aresult, it
-was found that it contained the gerns at the rate-of 1.2 x [err]

. counts per gramor |ower. Experinment 12

"An edible jellyfish with_ger at. the rate of 10 100 counts per gram or
| ower was i mmersed in an ﬁ’(ﬁh&?f a saEMERtsA agHesus ¢ oBapPEi hka

product A at tbalcdhedobrodudt Akely inctbhie arpestimend atad eork C for 7
days. As a result, it was found that it contained the gerns at the rate
of 100 counts per gramor .|l ower, when neasured for. the 15 standard

plate count. It is thus GtefifoMdwihgt ekperinenabs illuelthykesbheas stored
at a high degrge of ; LL889095%ction of the calcined product of a calcium
5 oxide type, and of the hydrated product of a calcium
hydroxide type which are used in the antimicrobial agent
of the present invention.

8a
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Experiment 2 _
The calcined product A, prepared in Experiment 1,
and agar culture media were autoclaved separafély-while
applying heat. The composition of the agar culture medium

was as follows:
(Agar culture medium)

Beef meat extract: : 3 parts by weight
Peptone: 5 parts by weight
Agar: 15 parts by weight

Then, the agar culture medium was mixed with and
dispersed homégeneously in the c¢alcined product A at the
temperature as high as 40° to 50° C in the concentration
of 0.5% by weight. The dispersion was poured into Petri
dishes in the amount of approximately 20 ml per each Petri

dish and allowed to solidify.
The surface of the agar culture medium in the

Petri dish was then coated uniformly with physiological
saline containing an 4inoculant of germs as will be
described hereihafter. The inoculating germs were as
follows:

(Inoculating germs)

Germ XI: Salmonella enteritidis

Germ XX: Escherichia coli

Then, the Petxi dish was allowed to stand at 37°
C for given periods of time and the nimber of germs grown
on the agar culture medium was counted. The results are

shown in Table 1-bélow.
TABLE 1

GERM I

-NO. OF GERMS
(GERMS. PER GRAM)

ADDITIVE
INITIAL | DAY 3 | DAY 7
CALCINED PRODUCT - | 2.5 x 10° 0.1 12
NONE 2.5 x 10° ] »>10° -
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GERM 1I

NO. OF GERMS

ADDITIVE . (GERMS PER GRAM)

INITIAL | pAY 3 | pay 7
CALCINED PRODUCT A | 4.0 x 10° 0.1 14
NONE 2.0 x 10°| >10° -

Experiment 3 -
Tests were carried out with inoculants of germs

as will be described in Table 2 below in substantially the
same manner &as in Expéri;rji_eLnt'Z by varying the zmount of the
calcined product A as well as the incubation temperatures
and periods of time. In Test (i), the culture medium was
incubated at 10° C for 2 weeks; and, in Test (ii), the
culture medium was incubated at 37° C for 48 hours. After
the completion of the tests, the number of living germs
grown on the culture medium was counted.

Further, the minimum inhibitory concentrations
(MICs) of the calcined product A against the germs as will
be described in Table 2 below were computed on the basis
of the number of the living germs counted. The results are
also shown in Table 2 below.

TABLE 2

MIC (% BY WEIGHT)

INOCULATING GERMS TEST (4) TEST (ii)
Salmonella typhimuriun 0.25 0.1
Salmonella enteritides 0.25 0.1
Escherichia coli 0.25 0.1
Staphvlococcus aureus . 0.15 0.1
Bacillus subtilis 0.15 0.1

10
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CLAI M5: 1. An antim crobial agent conprising a mxture of (a) a
cal ci ned product of a cal cium oxide type prepared by calcining shells of an
loyster, and (b) a hydrated product of a cal ci um hydroxide type prepared by
lcalcining shells of an oyster.and then hydrating the-cal ci ned product,

gvx,herei_n the weight ratio of (a) to (b) Egpbiemedtta 7 to 7 to 3. 2.

A an L erobial egent ) SN od T Lt iacd pLhans U 6% ek

’ or 0.5 gram), prepared in Experiment 1, were added to shucked

oyster Jimmersed in water ( wet; weight of the shucked
5 oyster: 700 grams; water: 300 grams), thereby giving a

dispersion which in turn was packed in a vinyl chloride

package bag. As a comparison, the shucked oyster immersed

in water containing no calcined product was packed in a

vinyl chloride package bag in the same manner as described
10 hereinabove. .

The package bags were held at the temperature of
10° C or lower for given periods of time. The standard
plate counts were measured at day 0, week 1, end week 2
in accardance with standard procedures for testing food.

15 Thq Yesults are shown in Table 3 below.

CTABLE 3
AMOUNT OF . STANDARD PLATE COUNT
CALCINED ~ (COUNTS PER GRAM)
PRODUCT A
20 (grams per kg) DAY O WEEK 1 WEEK 2
NOT - ADDED 1.9 x 20° | 4.9 = 10*| 1.5 % 10°
0.2 - §3.1 x10%12.2 x 10°} 9.0 x 10°
0.5 1.3 x 10°{2.0 x 10°| 6.0 x 10°
’ | 25 ~ Experiment 5

The procedurgs were followed in substantially
the same manner as in E;cl;erTmenté, except foxr the use of
1,000 grams of noodle containing sea weeds in place of the
dispersion of t_he shucked oystexr in water. The results are

30 shown in Table 5 below.

35
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3. ' An antim crobial agent as clained in daiml or daim2, wherein
said calcined product (a) is a mxture of shells of oyster calcined at from

[err] to [err] and of shells of oyster calcined at [err] to [err] 4.

“An antimcrobial agent as clainmed in any preceding claim wherein both said

cal ci ned product (a) and sai d hydratedapgodus (k8 has an average particle

size of 74 [rﬁ—-e-r—s—mH—e%—-é.———A—p-#eeeﬁé—#er—(—he—p%p&hation of
an antimcrobi al ageuNTCORPri s{ng thergnepry pFoATHICOUNT cal ci ped
product of ajcal ciggy.exh@d type pr epar e cbyngd P ngribgl | s of ap oyster,
with (b) a hjdra_tﬁgg:g'b&q‘uci of fp—eatet w@]'“bgl w\.cg,h;y ‘,h?"cparcsl—-ay
calcinin
g (grams per kg) DAY 0 | WEEK 1 WEEK 2
NOT ADDED 1.3 x 20°{1.9 x 10" 1.1 x 10°
0.2 12.2 x 10°| 6.0 x 10} 1.5 x 10°
0.5 1.6 x 10° | 4.2 x 10°| 6.7 x 10°
i0 ' Experiment 6

Japanese-style noodles, buckwheat wvermicelli

noodles, and Chinese-style ngodles were prepared by using

10 kg of wheat flour with 30 grams of the calcined product

A added thereto. These products were then tested for

15 measuring the degree of freshness. As a control, the
products were used which were prepared in the same manner

as described hereinabove, except for the addition of no
calcined product. For the tests, the test samples were
packed in vinyl chloride package bags and allowed to stand

20 at 10° C or lower for given periods of time as.will be
described hereinafter. The results are shown in Table 6
below. In the Table 6, noodle A stands for Japanese-style
noodles not boiled; noodle B for Japanese-style noedles

- boiled; soba A for buckwheat vermicelli noodles not
25 boiled; soba B for buckwheat vermicelli noodles boiled;
and Chinese noodles for Chinese-style noodles not boiled.

30

35
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shells of an oyster and then hydrating the cal ci ned product, in a weight
ratio of (a) to (b) of from3 to 7 to 7 to 3. 6. A process as
claimed in Claimb5, wherein both said cal cined product (a) and said
hydrat ed product (b) has an average particle size of 74 [err] or snaller.
116 TABLE 6 :

AMOUNT STANDARD PLATE COUNT (COUNTS
OF PER GRAM)
CALCINED
5 PRODUCT
SAMPLE A DAY 1 DAY 3 DAY 6
(grams
per 10
kg)
NOODLE A NONE 6.7 x 10°15.4 x 10°| 1.5 x 10°
NOODLE B'f NONE |1.2 x 10°|8.6 x 10°| 4.9 x 10°
NOODLE A 30 1.5 x 10 2.8 x 10'| 4.3 x 10*
10 NOODLE B 30 1.6 x 10°[7.6 x 10*|.1.8 x 10’
SOBA A NONE |3.4 x 10°]|9.3 x 10°| 1.3 x 10°
SOBA B NONE 1.3 x 10°|1.9 x 10°}| 9.0 x 10°
SOBA A 30 2.8 x 10*°{ 4.3 x 10°| 3.5 x 10°
. SOBA B 30 4.2 x 10° - 1.1 x 10°
15 CHINESE NONE 5.4 x 10°} 6.8 x 10°} 3.6 x 10°
NOODLES h
CHINESE 30 6.0 x 10| 4.2 x 10°| 5.7 x 10
NOODLES _
20 . Experiment 7

To wvanille ice creams was added the calcined
product A at the rate of 0.1% by.weight, and the ijce
creams_weré allowed to stand at 0° C or below for -10 days.
After the storage for 10 days, the standard plate count

25 indicated 300 germs per gram or lower.

For conmnparative purposes, vanilla ice creams
with no calcined product added thereto were stored under
the same conditions as described hereinabove. The standard
plate count indicated B30 germs per gram,

30 ' Experiment 8
A cucumber was washed with water without cutting

and immersed for 2 hours at room temperature in an agueous

13
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7. " A method for sustaining the freshness of food, conprising
treating the food with an antim crobial agent according to any preceding
"claim A nmethod as claimed in Claim7, wherein said

.antim croblﬁlegggn ﬁgggﬁi“?ﬁl‘ﬂ%{% %roug rdduct A sttt &S0t

clained in I'nto contact Wlt- an
‘agueous solQ«F¥n Y &epehsionThe ﬁ-}wmxm‘(ﬁﬁ)btﬁefﬁggﬁ@te for the

standard plate count. The number of the germs was 2.7 x
10° germs per gram. _

5 For comparative purposes, a cucumber was washed
with water without cutting and immersed for 2 hours at
room temperature in an agueous.solution containing no
calcined product. The cucumber was then tested for the
standard plate count. The number of the germs was 1.6 x

10 10° germs per gran.

Experiment 9
A cut cabbage was washed with water and immersed

for 2 hours at room temperature in an aqueous solution’
containing the calcined product A at the rate of 0.5% by
15 weight. The cucumber was then tested for the standard
plate count. The number of the germs was 9.8 x 10° germs
pexr gram. '
For comparative purposes, a cut cab})age was
washed with water without cutting and immersed for 2 hours
20 at room temperature in an agueous solution containing no
calcined product. The cucumber was then tested for the
standard éla‘te count. The number of the germs was 1.1 x
10° germs per gram.' |
Experiment 10
25 " To a raw egg was added the calcined product 2 at
the rate of 0.2% by weight, and the egg was scrambled. The
scrambled eggs were then ‘allowed to stand at 5° C for 7
days and tested for the standard plate count. As a result,
it was found that they contained the germs at the rate of
30 100 counts per gram or lower. It is thus confirmed that
the addition of the calcined product A ellows the
scrambled eggs to be stored at a high degree of freshness,
Experlment 11
A cuttlefish wes stored at 5° C for 7 days in an
35 aqueous solution containing the calcined product A at the
rate of 0.2% by weight and then tested for the standard

14
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plate count. As a result, it was found thét it contained
the germs at'th_e rate of 30 counts pexr gram ox Jlower.

_ On the other hand, for comparative purposes, a
cuttlefish was stored at 5° C for 7 days in water
containing no calcined product A. As 2 result, it was
found that it contained the germs at the rate of 1.2 x 10°
counts per gram or lower,

Expérimenl: 12
An edible jellyfish with germs at the rate of
100 counts per gram or lower was immersed in an agueous
solution containing the calcined product A at the rate of
0.2% by weight and stored at 5° C for 7 days. As a result,
it was found that it contained the germs at the rate of
100 counts per gram or lower, when measured for the

‘standard plate count. It is thus confirmed that the fresh

jellyfish was stored at a high'deg_ree of freshness.

15
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CLAIMS:

1. An antimicrobial agent comprising a mixture of
(a) a calcined product of a calcium oxide type prepared
by calcining shells of an oyster, and (b) a hydrated
product of a calcium hydroxide type prepared by calcining
shells of an oyster and then hydrating the calcined
product, wherein the weight ratio of (a) to (b) is from 3
to 7 to 7 to 3.

2. An antimicrobial agent as claimed in Claim 1,
wherein the weight ratio of (2) to (b) is from 4 to € to
6 to 4.

3. 2n antimicrobial agent as claimed in Claim 1 or
Claim 2, wherein said calecined product (a) is a mixture
of shells of oyster calcined at from 600° to 900°C and of
shells of oyster calcined at 500° to 1200°C.

4. An antimicrobial agent as claimed in any
preceding claim, wherein both said calcined product (a)
and said hydrated product (b) has an average particle
size of 74 pum or smaller.

5. A process for the preparation of an
antimicrobial agent, comprising the step of mixing (a) a
calcined product of a calecium oxide type prepared by
calcining shells of an oyster, with (b) a hydrated
product of a calcium hydfoxide type prepared by calcining
shells of an oyster and then hydrating the calcined
product, in a weight ratio of (a) to (b) of from 3 to 7
to 7 to 3.

6. A process as claimed in Claim 5, wherein both
said calcined product (a) and said hydrated product (b)
has an average particle size of 74 pm or smaller.

16

This is the replacenment sheet

. * [ L M s *

pate: € 1 JAN 18



7. A method for sustaining the freshness of food,
comprising treating the food with an antimicrobial agent

according to any preceding claim.

8. A method as claimed in Claim 7, wherein said
antimicrobial agent is admixed with the food.

9. A method zs claimed in Claim 7, wherein the
food is brought into contact with an agueous solution or
dispersion of said antimicrobial agent. '

17

—_—

, m’"j "mj '"M" "'L' " "" This is the replacerment sheet

Date: 2 1 JAN 1a0g



ABSTRACT OF THE DISCLOSURE

An anfimicrobial agent contains a calcined
product of a calcium oxide type prepared by calcining
shells of an oyster and/or a calcined product of a calcium
hydroxide type as a hydrate of the calcined product of the

calcium oxide type.
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