SPEC! £I CATI ON M croorgani sm Cul ture Material and Gwikﬂye

Medi um 5 Technical Field The present invention relates to a
culture nmediumfor easily culturing and detecting nlcroorganﬂgﬁ93¢q3'3.
present in, for instance, foods and environnent as wel | as cul t.ure
materials used in the culture medium The culture nmediumis cﬂﬁﬂerfamsl
into a nmediumin which mcroorganisns can grow, by the addition of 10

wat er . Background Art If a conventional nethod for
culturing mcroorganisns i s explained while taki ng the determ nation

of the total viable count in the food test by way of 15 exanple,

dehydrated agar nediumis firs%ggkﬁéghéﬁggi&gggﬁiighLzed_and t.hen -
mai nt ai ned at a tenperature of - det erm ned anount of

t he agar nmediumis dispensed in, for instance, sterilized Petri dishes
to which a
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constant anmount of a sanple such as a suspension of a food is previously

added, foll owed by pour culture thereof, solidification of the agar,
culturing at a constant 20 tenperature and counting the nunber of

devel oped col oni es of m croorgani sns. Thus, the conventional nethod
for culturing mcroorgani sns requires much tine . and | abor since, in

the nmethod, a culture nmediumnust prelimnarily be prepared,

sterilized and then maintained at a tenperature at which the nediumis not
solidified. In addition, the nmethgeetiFIgN$ON Uses a | arge nunber of
plastic Petri 25 .dishes and therefore, generates a |arge anmount of plastic
waste. To easily and rapidly carry out bacteriological tests, it is
preferred to devel op a nethod which permts the om ssion of the
preparation of sMitroerganism Gulivee Materidli arid CaljuierMedium nuch tinme and

| abor and i s acconpani ed by the generation of a | esser anount

of plastic waste. Mor eover, an environnental test in general
conpri ses_|1 he _stelg,s of w ping a predeterm ned area of a subject to be
test eddwi tIRChAIGA! Figld ance, a swab; di pping the swab with sterilized

e b o AR VAR o iSRSy e funf it
Zal i ner & ARHtAl' MfbrBrgiARind B4 h 1o ThERiNCY 1854 8RE britirohmldi as
well as culture materials used in the culture medium. The culture medium is
converted into a medium in which microorganisms can grow, by the addition of

10 water.

Background Art

If a conventional method for culturing microorganisms is explained while

taking the determination of the total viable count in the food test by way of

15 example, dehydrated agar medium is first dissolved and steriiized and then

maintained at a temperature of about 45 °C. A predetermined '. amount of the

agar medium is dispensed in, for instance, sterilized Petri dishes to which a
constant amount of a sample such as a suspension of a food is previously added, ...

followed by pour culture thereof; solidification of the agar, culturing at a constaht

20 temperature and counting the number of developed colonies of microorganisms.

Thus, the conventional method for culturing microorganisms requires much time

and labor since, in the method, a culture medium must preliminarily be prepared,

sterilized and then maintained at a temperature at which the medium is not

 solidified. In addition, the method in general uses a large number of plastic Petri

25 dishes and therefore, generates a large amount of plastic waste. To easily and

rapidly carry out bacteriological tests, it is preferred to develop a method which

permits the omission of the preparation of such a culture medium which requires

much time and labor and is accompanied by the generation of a lesser amount
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cuIturTng the bacterial cells according to the pour plate nethod simlar to

t hat used above; and then testing the bacterial cells and determ ning
t he® vi abl e counts. 10 . There have al ready been put on the market
several types of sinplified cul ture nedia which are designed such that
It is easy to handle and is fit for vari ous purposes. These

comercially available sinplified culture nmedia may be classified for
conveni ence into, for instance, stanp type one (Japanese Un- . Exam ned

Pat ent PUbH g&i’i?wag{éer einafter referred to as "J.P. KOKAI") No. Hei 4- 15
117299); friter-type and filmtype ones (Japanese Exam ned Patent

Publ i cati on i . KeESd : Lind- 49705
and J.P. KOKAI Moo."g&;é?' mH%f]ﬁgo'ﬁl@%@a‘ ;f'é%ir]rggtélz%r;[ai] Sg%‘gr -type %)tr?g.e of uﬁbma

When usi ngaiphedetbamiiret)dr8a of hisubRolBsibs Rsted Withdforhidtahed] £ Svab:dibping
carried out by dispensing an agar nediumin plastic containers to such an
extent 20 thehswal withmsterilized watetsoruphydiclogicahsalineso thathithedsadterial edells
directly bringing the surface of the agar mediuminto contact with a
subj ectd t cadieeredstoethe swabusre suspemdedlimitbe tsterilizedi water oh physiobagicalni s
and cul turi r| the m croorgani sns. This culture nmedium may easily be
used for b%® gﬁ? jnqauiatingan agardpadism Regliminardy prepared with therauspension or

Nt Cr oor gani ufficjent in antifative

because of c@f{@w&b teéi’gé{:gg%lgééll?if S‘P‘if?gawgdqou e QU Plafe "_Eﬁtk'??j cﬁ'fpﬁg'ff? ﬁg?stt a
voreover, 19ed BoRg Bnf hefieRfifg the EcteRa LI B Aeiinbilly TR,

mediumis ghymst!y brought into contact with a subject to be tested
and therefore, the nmethod is not used for the
-2- 10 There have already been put on the market several types of simplified

culture media which are designed such that it is easy to handle and is fit for
various purposes. These cbmmercially avaflable simplified culture media may be
classified for convenience into, for instance, stamp type one (Japanese Un-
Examined Patent Publication (hereinafter referred to as "J.P. KOKAI") No. Hei 4-
16  117299); filter-type and film-type ones (Japanese Examined Patent Publication
(hereinafter referred to as "J.P. KOKOKU") No. Hei 2-49705 and J.P. KOKAI No.

Hei 3-15379); and test paper-type one.
When using the stamp-type culture medium, the bacteriological test is
carried out by dispensing an agar medium in plastic containers to such an extent
20 that the medium stands up above the rim of the container, directly bringing the
surface of the agar medium into contact with a subject to be tested to thus
inoculate the medium with microorganisms and culturing the microorganisms.
This culture medium may easily be used for briefly testing the contamination of
environment with microorganisms, but this test is insufficient in quantitativeness
25 because of a small area size of the medium and it is difficult to test a subject
having a curved and/or uneven surface using the medium. Moreover, the method
also suffers from a problem in that the.culture medium is directly brought into

contact with a subject to be tested and therefore, the method is not used for the



test of, for instance, foods. In addition, the method uses plastic Petri

di shes and therefore, generates a | arge anmount of plastic waste after
the culturing, like the f oregoi ng conventional nethod. The filter-type
culture nediumis suitable for the test of liquid sanples, but is not
easily used for the test of sanples other than 5 liquids. The test
paper-type culture nediumsuffers froma problemin that it does not
permt any quantitative analysis. The filmtype culture nmediumcan easily

anal ysi s. st o oringfihcel bkt aduBEf. ¢aimBRH BT BtC PRufURkR Sl

cannot di rﬂfé*réﬁbrﬁ,?@uér@tes a}Alsargé'&Wcﬁ]nt‘ﬁgtﬁl‘aﬁicwgét%‘%ftér%é%uﬁﬁﬁﬁ Jiketheke the.

st anp-type one. as been di'scussed above, there have been

proposed sfreéfidingiconesntional nthed. MR filkér-type utuiter e M buitaltd ferhbur e
medi a, but none of them have presently been able to be used, alone, in

vari ous aptelst oaliquidssampliesabuff isaubtteesily , used for ties tastalf damples otlrerthan,
tests in which the mediumdirectly comes in contact with - - a subject to.
be t estfed. liguids. The st papeype sulturecmediusa sutiers from a problem imthabjteloesof t he

present invention is to proyide a culture mediumfor easjly cul turing
and det ect MPIPEAMIL ARy guantiative analysis. Thefilmdype culture madiuahgan easihnbe

as .vvel | asa;%fe%r {oa{hse l‘%:soet‘idteisfI s}nréeé‘ t?\lél rtnlé[:lFuan p(grrlﬁﬁ's a quantitative analysis, but
when it is used for the environmental test, the medium cannot directly come in
contact with a subject to be tested unlike the stamp-type one. ‘

10 As has been discussed above, thefe have been proposed several types
of commercially available simplified culture media, but none of them have
presently been able to be used, alone, in various applications such as food tests,
tests of liquid samples, tésts in which the medium directly comes in contact with

a subject to be tested.

15
~ Disclosure of the invention
An object of the present invention is to provide a culture medium for easily
culturing and detecting microorganisms in, for instance, foods and environment
as well as materials used in the culture medium.
20 Another object of the present invention is to provide a simplified culture

medium which can be used in wide variety of applications such as food tests,
. tests of liquid samples, tests in which the medium directly comes in contact with

a subject to be tested as well as materials used in the culture medium.
A further object of the present invention is to provide a culture medium
25  which permits quantitative or semi-quantitative determination of microorganisms
present in foods or environment using food suspensions or suspensions
prepared by swabbing a sampi-e to be tested and then dispersing the sample in a

solvent, as well as materials used in the culture medium.



20 ) Anot her object of the present invention is to provide a

sinplified culture medi um whi ch can be used in wi de variety of
applications such as food tests, tests of liquid sanples, tests in

whi ch the mediumdirectly cones in contact with a subject to be tested
as well as materials used in the culture nedium A further

obj ect of the present invention is to provide a culture nedium 25 which
pernmts quantitative or sem-quantitative determ nation of m croorganisnms

present in food Vi r usi
prepared by swa%lﬁ?'héu'gh ‘ﬂ%&g oﬁf&h%ere%ggf §ﬁ§£iﬁ3§ﬁ g%&@#ﬁ‘ggﬂﬁéﬁ@npl e
| 5.2 Rl PbrmiRSquHtati® SFPdHhi qlantitaRi H@temﬁ\f%htdf rﬁcmg%qs |
further Omﬁstenf) in SAPPRICRABE 1edI¥E by AdUihG stétiliRed Water fo Billd Hﬁﬁld‘@%ém
whi ch pernits quanti tat Ive or sem-quantitative determ nation of
m cr oor gcfinméﬂiﬂJm and then bringing the humidified medium into direct contact with a

5 subject to be tested as well as materials used in the culture medium.

According to the present invention, there is thus provided a material for
culturing microorganisms (microorganism culture material) having a water- -
retention ability and a water content of not more than 50% by weight and is
insoluble in water of not more than 50 °C as well as a culture medium obtained

10  using the material.

Brief Description of the Drawings

Fig. 1isa diagram showing plane and cross sectional views of a specific

example according to a first embodiment of the present invention as well as a
15 mode of appli'cation thereof.

Fig. 2 is a diagram showing plane and cross sectional views of a specific
example according to a second embodiment of the present invention as well as a
mode of application thereof.

Fig. 3 is a diagram showing another specific example according to the

20 second embodiment of the present invention.

In Figs. 1 to 3, the reference numeral 1 represents a substrate; 2 a
water-absorptive layer; 3 colonies of microorganisms; 4 a water-soluble polymer
layer; and 5 a porous matrix layer. |

Fig. 4 is a graph showing the relation between the total viable counts on

25  the culture medium of Example 1 and on the plate count agar medium.

Fig. 5 is a graph showing the relation between the numbers of the

coliforms grown on the culture medium of Example 4 and on a deoxycholate

medium.
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presen;t In sanples to be tested by adding sterilized water to thus humdify

the nediumand then bringing the humdified nediuminto direct contact

with a
nmedi um

a mcroorganism culture material

subject to be tested as well as materials used in the culture

According to the present invention, there is thus provided

having a water content of not nore than
50% by wei ght and insoluble in water having a tenperature of not nore than

50[err]C, wherein it conprises a water-soluble polynmer |ayer and a porous

‘matrix |ayer as
Brief Descripti

and cross ﬁ@émmé}r%éaimfﬁxag‘ﬁg%@esngﬁgg b BodficA4Hiégilith, 2n embod

of ref-erence exanp as wel 0 pl'ica

2 is a diagram Figpvii8G Glapheshdifing tes Felafen bewdenvi\uriberfofysisid bAd
exanpl e according to an enbodi nent of the present invention as well as a

5
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15

20

25

moulds grown on the culture medium of Example 9 and on a potato dextrose-
agar medium.
Fig. 8 is a graph showing the relation between the total viable counts on

the culture medium of Example 10 and on the plate count agar medium.

Best Mode for Carrying Out the Invention

The microorganism culture material of the present invention has a water-
retention ability, a water content of not more than 50% by weight and is
substantiaily insoluble in water having a temperature of not more than 50 °C. In

this regard, the term "has a water-retention ability" used herein means that when

“water (containing nutrients) is added to the material in an amount of 0.2 to 1.5ml

per 10cm? of the latter, the material can retain water to such an extent that a
motile microorganism cannot move on the surface of the material through
migration and cannot penetrate into the internal layer thereof at the optimum
growth temperature within 5 hours and one microorganism forms a single colony
on the surface of the culture material. In other words, the moisture is retained .by
the ingredients of the culture material or serves to form a highly viscous solution
before the motile microorganism initiates the cell division and thus there is not
any water in which the microorganism can move. The culture material
suppresses or prevents any movement of motile microorganisms on the surface
of the material and any penetration of the microorganisms into the interior
thereof because of such an ability of water retention and accordingly, the
microorganisms distributed on the surface of the culture material when a sample
is applied thereto can form colonies mainly on the surface thereof. |

In addition, the term "substantially insoluble in water having a temperature

EIF 1o Pt o oo 8 vk ORGSR UK BB TR B 11 ane

i ment
Fig.
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nmode of application thereof. Fig. 3 is a diagram show ng anot her
speci fic exanple according to the enbodi nent of the present

i nventi on. In Figs. 1 to 3, the reference nuireral 1 represents a
substrate; 2 a water-absorptive |layer; 3 colonies of mcroorganisns; 4 a
wat er - sol ubl e polynmer layer; and 5 a porous matrix | ayer. Fig. 4is
a graph showing the relation between the total viable counts on the
culture nediun1of Exanple 1 and on the plate count agar medi um Fig.

S oo e M 8 Bh e SR R b ok e
than 50°C is added to the material or water is added thereto and maintained at
not mbre than 50°C, the culture material can almost hold its original shape over
at least 30 mi nﬁtes. For instance, when the culture material may be defined to be

5 one "substantially insoluble in water of not more than 50°C" so far as it can
almost hold its original shape even when the ingredients (for instance, water-
absorbing materials and water-soluble polymers as will be discussed below) for
the culture material gets swollen through absorption of water or is dissolved
therein. Moreover, when a culture material comprises a water-absorbing material

10 and water is applied onto the surface of the material, the water is absorbed by
the water-absorbing material (or optionally the latter gets swollen) and the
thickness of the culture material increases through absorption of water, but the
original shape of the material may approximately be maintained. Furthermore,
as will be detailed below, when water is applied to a culture material which
15 comprises a porous matrix layer and a watér-soluble polymer layer, through the
porous matrix layer, the water horizontally and vertically diffuses through the
porous matrix layer and arrives at the water-soluble polymer layer to thus
dissolve the polymer, the resulting water-soluble polymer solution in turn enters
into the matrix layer and thus these layers are apparently united. At this stage,
20 the original shape of the porous matrix layer may approximately be maintained.
.. Such a culture material can likewise be defined to be one “substantially insoluble

in water of not more than 60°C". |
The present invention is excellent in operating characteristics and thus
can be used in, for instance, thé test wherein a subject is directly wiped by the

25  culture material. )

The culture material of the present invention has a moisture content of not
more than 50% by weight. This limit is determined while taking into consideration

the storability of the material and the moisture content is preferably not more



- 5- Fig 6. is a graph show ng the relation between the total

vi abl e counts on the cul ture medium of Exanple 5 (Reference Exanple 1)
and on the plate count agar medi um Fig. 7 is a graph show ng the
rel ati on between the nunber of yeasts and noulds grown on the culture
medi um of Exanple 9 (Reference Exanple 2) and on a potato dextrose-agar
medi um Fig. 8 is a graph showing the relation between the total
vi abl e counts on the culture nedium of Exanple 10 and on the plate count
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substantially insoluble in water having 'a nmper at ur e o not nore

[err] C. | nvaryhdeperiiag con the ihgredicnie and mﬁ %étéc@é&ﬁﬁétﬁﬁd%r'étbﬁng 4ped
herein neaglﬁtt}rg?rtlat\éﬂgln
5 According to a first embodiment of the present invention, there is provided
a microorganism culture material comprising a sheet-like material which is
water-absorptive (or water-swell.able) and insoluble in water and which can
‘substantially maintain its shape even when it absorbs water or gets swollen with
water. |
10 According to a second embodiment of the present invention, there ‘is
provided a microorganism culture material comprising a water-soluble polymer

layer and a porous matrix layer.

The present invention will further be described below.

15  Water-Absorptive Materials
As a sheet-like material (hereinafter referred to as "water-absorptive
material"), which is water-absorptive (or water-swellable) and insoluble in water
and which can substantially maintain its original shape even when it absorbs
water or gets swollen with water, the following materials may be used in the
20 presentinvention:
(4] Crosslinked Products of Water-Soluble Polymers
(2) Water-Absorptive Polymer Derived from Starch
(3) Cellulosic Water-Absorptive Polymers
(4) Acrylic Water-Absorptive_ Pblymers
25  (5) Maleic Anhydride Unit-Containing Copolymers
(6) Vinyl Pyrrolidone Unit-Containing Copolymers
(7) Polyethereal Water-Absorptive Polymers (such as polyethylene glycol-

diacrylate crosslinked polymer)

BEEN
HIS SHEET HAS
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water (containing nutrients) is added to the material in an anount of 0.2
to 1.5m per 10cnferr] of the latter, the material can retain water to
such an extent that a notile mcroorgani smcannot nove on the surface of
the material through mgration and cannot penetrate into the internal

| ayer thereof at the optinmum growth tenperature within 5 hours and one

m croorganismforns a single colony on the surface of the culture
In other words, the noisture is retained by the ingredients of

r erial or, seryves,to forma highly viscous solution before the
ég)olg?é‘gﬁﬂzﬁtﬁﬁ ﬂfi'g?réﬁ‘%é'bteﬁ%-cell division and thus there is not any

91Ot Walfr AR ARemBA: Mot 1 ¢ i or oor gani eme on ¢ he surface

mat eri al .
the cultu
motile m
water in

suppresse

of the materi al
ecause of such an ability of water retention and accordingly,

thereof b

and any penetration of the m croorganisns into the interior

t he

m croor gani sis Alli 6t theBdtrhgiefiald A/ kWA theyhare: dbtdile inpic ihglandBen a
s applied thereto can formcolonies mainly on the surface thereof.

sanple i

In addst i SKING BAIRYON(Fandticnah Matefigis)"n vol.uts,eNo N5 pp 4350 (May, 21 993);

t enperatu

re
KOGYO ZAIRYO (Industrial Materials)", Vol. 42, No. 4, pp. 18-52 (April, 1994);

-and MASUDA Fusayoshi, "High Water-Absorptive Polymer", edited by

10

KOBUNSHI GAKKAI (Polymer Society of Japan), issued by Kyoritsu Publishing
Co., Ltd.

AS the water-soluble polymers used for preparing the crosslinked
derivatives thereof (1), there may be listed, for instance, polyvinyl alcohols (PVA)

(preferably those having a molecular weight ranging from 5,000 to 200,000 and

" a degree of saponification ranging from 75 to 99%); modified PVA's (those

156

obtained by polymerizing vinyl acetate in the presence of an unsaturated

dicarboxylic acid [such as maleic acid, fumaric acid, glutaconic acid, allyl malonic

. acid, anhydrides thereof or monoalkyl esters thereof](regarding the

20

.25

polymerization methods, -see, for instance, J.P. KOKOKU No. Sho 61-42002),
those obtained by reacting PVA's with _cyclic acid anhydrides, and those
obtained by modifying PVA's with basic substituents (such as "Gosefimer C
series", "Gosefimer F series" and "Gosefimer L series" available from The

Nippon Synthetic Chemical Industry Co., Ltd.); cellulose derivatives [such as

carboxymethyl cellulose (CMC), hydroxyalkyl cellulose (e.g., hydroxymethyl

cellulose)]; starch and derivatives thereof [such as soluble starch, carboxymethyl
derivative of starch]; polysaccharides other than cellulose derivatives, starch and
derivatiVes thereof [such as hyaluronic acid, guar-gum, gum arabic]; acrylic ac‘id
and derivatives thereof [such as polyacrylic acid, polyacrylic acid salts, acrylic

acid (salt)-vinyl alcohol copolymers]; polyethers [such as polyethylene glycol,

~ polypropylene glycol]; and proteins [such as collagen].



of not nmore than 50[err]C' neans that when water having a tenperature of

not nore than 50[err]Cis added to the material or water is added
thereto and maintai ned at not nore than 50[err]C, the culture material
can alnost hold its original shape over at |east 30 m nutes. For

i nstance, when the culture material may be defined to be 5 one
“substantially insoluble in water of not nore than 50C' so far as it can
al nrost hold its original shape even when the ingredients (for instance,
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absor pt i onpedduetsé of watei-soldblepblgpﬁrs are didldeRydes bhcre ageglyoxdiemethyiel ture
material conprises a water-absorbing material 10 and water is applied onto

t he surf aceompouhds mesushi abs tttimetimylelmelaninps @poryl ompoundshesuch as

wat er - absorbing material (or optionally the latter- gets swillen) and the
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the polymer, thexaripldd of dhe'aiater-aBborplive RIRINABF (DOLBEVE fio 'stérBh eareer
hydrolyzates of starch-acrylonitrile graft copolymers; starch-acrylic acid graft

10 :cbpolymers; starch-styrenesulfonic acid graft copolymers; starch-vinylsulfonic
acid graft copolymers; and starch-acrylamide graft copolymers.

Examples of the cellulosic water-absorptive polymers (3) include
cellulose-acrylonitrile graft copolymers; cellulose-styrenesulfonic acid graft
copolymers; and crosslinked products of carboxymethyl cellulose.

15 - Examples of the acrylic water-absorptive polymers (4) include sodium
acrylate-vinyl alcohol copolymers (saponiﬁed products of methyl acrylate-vinyl
acetate copolymers); saponified products of polyacrylonitrile type copolymers;
hydroxyalkyl (such as hydroxymethyl, hydroxyethyl) methacrylate polymers.

These polymers may be used alone or in combination of at least two of

20 them.

Water-Soluble Polymers
As water-soluble polymers for forming the water-soluble polymer layer
used in the present invention, there may be listed, for instance, PVA's (preferably
25 those having a molecular weight ranging from 30,000 to 200,000 and a degree
of saponification ranging from 75 to 90%); modified PVA's (those obtained by
polymerizing vinyl acetate in the presence of an unsaturated dicarboxylic acid
[such as maleic aéid, fumaric acid, glutaconic acid, allyl malonic acid, anhydrides

-9 .



into the matrix | ayer and thus these layers are apparently united. At this
stage, 20 the original shape of the porous matrix |layer may approxinately
be mai nt ai ned. Such a culture material can |ikew se be defined to be
one "substantially insoluble in water of not nore than 50[err]C

The present invention is excellent in operating characteristics and thus
can be used in, for instance, the test wherein a subject is directly w ped

by the 25 <culture material. The culture mat eri al of the
nore than 50% by

heiont. TiErEpE Moy et (Pdautinaghe mobresitae EeRoRs, se8, t he
st orabi | 1 Uorohsldbe™ 87 KRIGRE NG SR S12400" e bBLPRS! H2PLdeiRgL, "

et ot abl - onrs A cyBRE Scd hyepidesy il ke offifhed BY idivig PUAR lith®
basic substltuents (such as "Gosefimer C series", "Gosefimer F series" and

5 "Gosefimer L series" available from The Nippon Synthetic Chemical Industry Co.,
Ltd.)); cellulose derivatives [such as carboxymethyl cellulose (CMC),
hydroxyalkyl cellulose (e.g., hydroxymethyl cellulose)]; starch and derivatives
thereof [such as soluble starch, carboxymethyl derivative of starch];
polysaccharides other than cellulose derivatives, starch and derivatives thereof

10  [such as hyaluronic acid, guar-gum, gum arabic]; acrylic acid and derivatives
thereof [such as polyacrylic acid, polyacrylic acid salts, acrylic acid (salt)-vinyl
alcohol copolymers]; polyethers [such as polyethylene glycol, polypropylene

glycol]; and proteins [such as collagen]. _

The water-soluble polymer for forming the water-soluble polymer layer

15 has a viscosity, as determined using a 4% by weight aqueous solution at 20°C
and measured using an Ostwald viscometer, preferably not less than 10 cps and
more preferably 15 to 80 cps. The use of such a water-soluble polymer is
preferred since it permits the inhibition of any penetration of microorganism into

the interior of the culture medium and prevent any movement of the

20  microorganism, which initiates cell-division, on the surface of the medium, thus
induces the formation of colonies principally on the surface thereof and

accordingly makes the counting up of the colonies easy.

Porous Matrix Layer-Forming Materials
25 As materials for forming the porous matrix layer used in the present
invention, there may be mentioned, for instance, textile fabrics and nonwoven
 fabrics formed from, for instance, synthetic fibers [such as fibers of nylons,

polyesters (in particular, those subjected to a hydrophilization treatment),

.10 -



vary depending on the ingredients and the sel ected nethod for storing the
culture material. According to an enbodi nent of reference exanple,
there is provided a mcroorganismculture material conprising a
sheet-like material which is wat er - absor ptive (or water-swellable) and
I nsol uble in water and which can substantially maintain its shape. even
when it absorbs water or gets swollen with wat er . According to
an enbodi ment of the present invention, there is provided a
m cr oor gang bfith kS : iatiohay er
and a pgroggw.&gtvg?ﬁfrﬁ;%lﬁlbﬁs %%yg@é@%ﬁ%i@%@?ﬁ@ngw I rd%ﬁﬁlgb be
~descri bed trebnnem; altd polydiretanbs)y seitsyintifetic fibers (sudsag Alyeft ﬁbeﬂ\fz,, ,
material (hereinafter referred to as 'water-absorptive material'), ichis
wat er - absonaturaldfitiers [sucheas fivers lof lcbiloseycationp silloard woohdrdmabhdir)landh can
substantially maintain its original shape even when it absorbs

inorganic fibers (such as glass fibers); porous films and sponges produced from

5 the ingredients of the foregoing fibers; and porous ceramics. The average
diameter of these fibers is preferably not more than 30 «m, more preferably not

more than 15 4m and most preferably not more than 10m.

Microorgahism-CuIture materials

10 The microorganism culture materials according to the present invention
comprises a single ingredient or a plurality of ingredients which are mixed or
compounded together.

The culture material comprising é single ingredient can easily be

prepared by, for instance, applying a suspension which is obtained by dispersing

15  an ingredient (a water-absorptive polymer) in a solvent, onto an appropriate
substrate (such as a polyester film) and then evaporating the solvent. In the
preparation of the culture material, nutrients may be incorporated into the
coating liquid to give a nutrient-containing culture material. Alternatively, the
culture material may likewise be prepared by mixing a water-absorptive polymer

20 and a water-soluble polymer and then forming the mixture into a sheet or a film;
by crosslinking an appropriate sheet or film with a water-soluble polymer; by
crosslinking an appropriate fiber material with a water-soluble polymer and then
forming into a sheet; or by forming a water-soluble polymer into fibers and then
forming the fibers into a sheet.

25 A composite may be prepared by, for instance, a method which comprises
mixing the ingredient of the foregoing water-soluble polymer layer (a film- or
sheet-like product) with that of the porous matrix layer (such as fibers) and then

forming the resulting mixture into a film or sheet; a method which comprises
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wat er ‘or gets swollen with water, the following materials may be used in
reference enbodi nent of the present invention: (1) Crosslinked Products of
Wat'er - Sol ubl e Pol ynmers (2) Water-Absorptive Polynmer Derived from Starch

(3) Cellulosic Water-Absorptive Polynmers (4) Acrylic Water-Absorptive

Pol ymers (5) Mal eic Anhydride Unit-Containing Copolyners (6) Vinyl
Pyrrolidone Unit-Containing Copolyners (7) Polyethereal Water-Absorptive
Pol ymers (such as pol yet hyl ene gl ycol - diacrylate crosslinked pol yner)

impregnating, with a solution of the ingredient of the foregoing water-soluble
polymer layer, fibers or processed fiber articles such as nonwoven fabric or
textile fabrics as the ingredients of the porous matrix layer and then drying the
same; a method which comprises overlaying fibers or a processed fiber article
5 as the ingredient of the porous matrix layer on a solution of the ingredient for the
foregoing water-soluble polymer layer and then drying; or a method which
comprises adhering fibers or a processed fiber article as the ingredient of the
porous matrix layer to. a film or sheet prepared from the ingredient for the
foregoing water-soluble polymer layer. In particular, if the microorganism culture
10 material is prepared by'laminating a fiber-processed article with a film or sheet
prepared from the ingredient for the foregoing water-soluble pdlymer layer, the
resulting culture material shows high strength and the use thereof as a culture
medium permits the improvement of the opérability upon the test of a subject
which includes the direct contact between the culture material and the subject as

15  asampling step (hereinafter referred to as "direct contact test").

The thickness of the microorganism culture material of the present
invention prior to the addition of water is not particularly restricted, but is
preferably not more than 4 mm and more preferably not more than 3 mm while '
taking into cénsideration reduction of space and easiness of counting the

20 number of colonies. In addition, the thickness varies depending on the
adsorption of each specific culture material for water, but is preferably not less
than 10 um from the practical standpoint.
| The culture material of the present invention is converted into the culture
medium according to the present invention by incorporating nutrients into the

256 material and the medium is converted into one, which can be used in the
culturing of microorganisms by adding water to the medium in an amount
required for the growth of the microorganisms. In general, the microorganism
culture material and the culture medium of the present invention are preferably in

-12 -



(8) Hybdrol yzates of Acrylic Fibers (9) OQrher Water-Absorptive Polyners
Al'l of these materials are known and they are detailed in, for instance, 5
"KINO ZAI RYO (Functional Materials)", Vol. 13, No. 5, pp. 43-50 (May,

1993) ; KOGYO ZAI RYO (I ndustrial Materials)", Vol. 42, No. 4, pp. 18-52
(April, 1994); and MASUDA Fusayoshi, "Hi gh Water-Absorptive Polynmer",
edi ted by KOBUNSHI GAKKAI (Pol yner Society of Japan), issued by
Kyoritsu Publishing Co., Ltd. 10 As the water-sol ubl e polyners

Lo e YRR 1 L BTN G ey il hy S s F ek, b
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-obt ai ned bprefetrgtrirezfordnstanys, detlartahd squdte shapss Hoin fe dbwhbiRioriat ed 15
di carboxylic acid [such as nmaleic acid, fumaric acid, glutaconic acid,

al 'yl mal opreduction and disearMgreover; sthehaneaosizer ofntheopbition of tiee late-like
thereof] (regarding the - pol ymerization methods, see, for instance, J.P.
KOKOKU o . Culiigregmateriahavhich is direetlys brasighkiinte ccampactesith iansubipeet prefebrablycycl ic
acid anhydrides,, and those bt ai ned by nodifying PVA's with basic
substit ugnf%nmq’fna@ooéﬁﬁqorfﬁmgéngﬁnor%rﬁﬁﬁ.faphf' i3AQ0 m¥er i es” - and
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car boxymet Mdde of thel@5b \tRbiodt. R tl'§§2 %bebnhb_éaﬂrdﬂé,cshﬁéfe@- sPF tive lfggéPz

cel lul ose derivatives, starch and 25 derivatives thereo

hyal ur thi ccowtaihing natrientsiis dsposeddn alsubatrard 1.MREbSHganisms are applied to
the surface of the water-absorptive layer 2 by dropwise addition of a sample to
be tested to the surface of the layer 2; or by directly wiping up a sample to be
tested with the surface of the layer 2, followed by culturing of the microorganisms.
Water may penetrate into the interior of the water-absorptive layer 2, but
15 microorganisms cannot penetrate into the layer 2 and remain on the surface of
the layer on which they grow while taking the nutrients included in the water-
absorptive layer to thus form colbnies 3.
| The average thickness of the water-absorptive layer 2 suitably ranges
from about 0.01 to 4 mm, preferably not more than 3 mm and more preferably
20 0.05to 2.0 mm.
The substrate 1 may be used or may be omitted and if it is used, the
thickness thereof suitably ranges from about 0.03 to 2 mm, preferably not more
than 1 mm and more preferably 0.04 to 0.2 mm.
Shown in Fig. 2 are a plane view and a cross sectional view of a specific
256  example according to a second embodiment of the present invention as well as a
mode of the use thereof. In this specific example, the culture material comprises
a nutrient-containing water-soluble polymer layer 4 and a porous matrix layer 5,

which are |laminated with a substrate 1. Microorganisms are applied to the —
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and derivatives thereof [ such as polyacrylic acid, polyacrylic acid salts,

acrylic acid (salt)-vinyl alcohol copolyners]; polyethers [such as
pol'yet hyl ene gl ycol, pol ypropyl ene glycol]; and proteins [such as
col | agen] . - 8-

Exanpl es of crossllnklng agents for preparing the foregoing crosslinked
products of water-soluble polyners are di al dehydes such as gl yoxal;
nmet hyl ol conpounds such as trinethyl ol mel ani n; epoxy conpounds such

as Has % HhY tidrBius HhbBRCMIER 5By YGBWRE SIdHST LK LR 5 aRyanate:

e
metal salts organi c acl carboxy I'C aC|d

anhydri de 4468 18%he surfa&@blr aiyy yef s @rrw airéé!ﬁyangf LpGh8 Ganpie With tnée

borane; boric acid; phosphorous at’'om cont ai ni ng conpounds; and
phot o- cr osatfaoé ofithedggert 5 or by directly bringifiy tingpsardacy ot the laysrd intdeontatt ve
polymer (2) derived fromstarch are hydr ol yzat es of

st ar ch- acwjthothe rsanaplgr dolloweh iy eiteringt efr the anilc;odrganism JWVater ntay
ot or Ghov hrizomaliyagd verically diffuse in the intarior of the pordus matrix layer 5, then
arrives at the water-soluble polymer layer 4 at which it dissolves the polymer
layer 4 and the nutrients. The water-soluble polymer and the nutrients dissolved
in the water gradually penetrate into the mairix layer 5 and thus fhe water-
soluble polymer solution ahd the porous matrix layer 5 are apparently united
10 together. At this stage, .the microorganisms -applied to the surface of the porous
matrix layer 5 partially migrate into the matrix layer 5 along with the moisture, but
cannot .penetrate into the water-soluble polymer layer. For this reason, when the
upper end of the water-soluble polymer solution arrives at the surface of the
matrix layer 5, the microorganisms grow on the surface of the matrix layer 5 to
15 - thus form colonies 3.

In the microorganism- culture material according to the second
embodiment of the present invention, the average thickness of the water-soluble
polymer layer 4 suitably ranges from about 0.01 to 3 mm, preferably 0.05 to 2.5
mm and more preferébly 0.1 to 2.0 mm, lwhile that of the pbrous maitrix layer 5

20 suitably ranges from about 0.2 to 4 mm, preferably 0.3 to 3 mm and more
preferably 0.4 to 2.5 mm. The average thickness of the microorganism culture
material which comprises a water-soluble polymér layer 4 and a porous matrix
layer .5 suitably ranges from about 0.2 to 4 mm, preferably 0.3 to 3 mm and more
preferably 0.6 to 2.5 mm.

26 - The substrate 1 may be used or may be omitted and if it is used, the
thickness thereof suitably ranges from about 0.03 to 2 mm, preferably not more
than 1 mm and more preferably 0.04 to 0.2 mm.

The amount of water retained by the porous matrix layer 5 of the
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acid éraft copol yners; and starch-acryl am de graft copol yners.
Exanpl es of the cellul osic water-absorptive polyners (3) include
cellul ose-acrylonitrile graft copol yners; cellul ose-styrenesul fonic acid

graft copol ynmers; and crosslinked products of carboxynethyl cellul ose.
15 Exanpl es of the acrylic water-absorptive polyners (4) include
sodi um acryl ate-vinyl al cohol copol yners (saponified products of

nmet hyl acryl at e-vi nyl acet ate copol yners); saponified products of

by :d¥2‘2;%L?rﬁi;féérhéai%ﬁ?aﬁﬁ%"%n‘éﬂj%{ai 28,0 JesiisR opisterabiy Rt s itsd

et or - Sol (RSB te, Breteracty 207”208 REjotl ol Fost Fcferad 88 (6100 o1
wat er - sol %ﬁﬁpllur@ddiﬁaﬁc%q weightS6d tHd) doPSus ARt 1alyBY S e unit Bpse MY
be listed, Tor 1nstance, PVA's zpreferably 25 those having a nol ecul ar

wei ght r angefegably vangés 0t 10 1@ 20005 andré pieferatsty 30 to 150 gmiroand tivet i on
ranging from75 to 90%; nodified PVA's (those obtained b
pol ynebi zidegsity of itheseataixdayer 5 preferatily ranges from Sntoab0@ igéd® dndambrecy| i ¢
acid [ such as nal eic acgd, fumaric acid, glutaconic acid, allyl
nal oni ¢ adiraferabiyi@ o9 kg/m®. 9
" The weight of the water-soluble polymer layer 4 of the microorganism
culture material of the invention per unit area thereof is preferably not less than
0.5 time, more preferably 0.5 to 4 times and most preferably 0.5 to 2 times the
10  weight of the porous matrix layer 5 per unit area. |
In the second embodiment of the present invention, the porous matrix
layer 56 may partially or completely penetrate into the water-soluble polymer layer
4, as will be seen from Fig. 3. In general, the overlap between the polymer layer
4 and the matrix layer 5 is suitably not more than 90% of the thickness of the

15 matrix layer.

Substrate (Reinforcing Layer) or Reinforcing Material |
The microorganism culture material of the present invention may further
comprise a substrate (reinforcing layer) or a reinforcing material. As materials for
20 such substrates (reinforcing layers) or reinforcing materials, suitably used are,
for instance, sheets or films ptjoduced from water-insoluble synthetic resins
(such as polyesters, nylons and polyolefins). It is suitable that the thickness of
the substrate (or reinforcing layer) preferably ranges from about 0.03 to 2 mm
and more preferably 0.04 to 0.2 mm. In the second embodiment, the substrate 1
25 - (or reinforcing layer) is preferably formed on the side of the water-soluble
polymer layer 4 opposed to the side to which the porous matrix layer 5 is fitted,
as shown in Fig. 2. |

The reinforcing material may be fitted to the culture material by combining
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t hereof or nonoal kyl esters thereof](regarding the polynerization nethods,
see, for instance, J.P. KOKOKU No. Sho 61-42002), those obtained by
reacting PVA's with cyclic acid anhydrides, and those obtained by
nodi fying PVA's with basi c substituents (such as "Cosefiner C
series", "Cosefimer F series” and 5 "Gosefiner L series" available from
The Ni ppon Synthetic Chemical |ndustry Co., Ltd.)); cellul ose
deri.vatives [such as carboxynmethyl cellulose (CMO), hydr oxyal kyl
cel l ul ose ET&PF . L St ad ' Y

t her eof [s%%ﬂmagoé%% € sé@@ﬁ%té%@ﬁé?ﬂ%l ﬁ@i??%a ?@gFé}%ﬁés'baérz@tHﬁ

pol ysacchapindgisy 5P EIcb U haAEsIB! dabtiStPor SiaHifleRth S4diluAld ves
t hereof 10 sucﬂﬁglgdqiyaﬁurf(;aﬂ c’ agiﬁd, g’uar-ggm gum ar a |@]; acry?‘i’c aci d

and deri vajolidadaterial, 4 ar eifolding layas, AflyYBé 'applied asi &l cultdley ariditirm Fopci d

salts, acrylic acid (salt)-vinyl al cohol copol yners]; pol yethers [such
as pol yet lgrowing migrooiganjsms (herpinafiee also refgirgd ¢d s "mictoprganismxultareh as
col | agen] . _ The wat er-sol ubl e polymer for formng the

wat er - §ol unediupy) prastucedtirougb, farinstance,asthesion, adsompdionaniattachmenhte a 4%
by wei ght aqueous sql utiop at 20[err]C and neasured using an Ostwal d
vi sconet ethu§aivect Einterere M'@Qgr%%;'fglt!é&"‘&ﬁ'ﬂ‘m- Alterpaiivelyrafeintoresd 15 to

o0, cP5. THctRoBhieityPe el ot MIbRePhHTH chd sauselig PRIARSHIEE,
o Srarithde i FEAGRABB SR R TE HsPlR el g
thor cof anEic SORBICRNINER, ol HiatERASTIR U PFLRS mARNIeR it 228,
10 reinforcing material and then molding the resulting mixture.
The microorganism culture material or culture medium of the present
invention hay be provided with a protective cover such as afilm of, for instance,

a plastic material.

15  Microorganism Culture Medium
The microorganism culture medium of the present invention may be
prepared by incorporating at least one nutrient into the microorganism culture
material of the present invention. The moisture content of the microorganism .
culture material and medium of the present invention is not more than 50% by
20 weight, but preferably as low as possible from the viewpoint of the storage
stability. For instance, the moisture content is preferably not more than 30% by
weight.
The microorganism culture méterial of the invention may be converted
into a culture medium which permits the growth of microorganisms by addition of
26 moisture and nutrients. In addition, the microorganism culture medium of the
invention is a dry culture medium and can thus be converted into a culture
- medium capable of growing microorganisms by addition of moisture. -
The microorganism culture medium of the invention is prepared by
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Porous Matrix Layer-Formng Materials 25 As materials for formng
the porous matrix |ayer used in the present invention, there may be
mentioned, for instance, textile fabrics and nonwoven fabrics fornmed
from for instance, synthetic fibers [such as fibers of nylons,

pol yesters (in particular, those subjected to a hydrophilization
treatnent), - - 10-

REPLACEMENT SHEET pol yacrylonitrile, polyolefins (in particular,

| ose bl Bicklg” UVIEE eblfdl P, g DA EF et oBIHY TSR
[ her s L 1RG0 robyei, e Midiahbag Mrshgaiod, asonmenvegan
adsorption and then drying the material. Alternatively, a culture material may
also be prepared using a product obtained by mixing at least one ingredient for
5 the microorganism culture material (Water—absorptive materials, water-soluble
polymers and materials for the porous matrix layer) with nutrients, then forming
the resulting mixture into a desired shape (such as film-, sheet-, fiber- and textile
fabric-like shapes). |
When a sample liquid is added to a microorganism culture material or a
10 microorganism culture medium, which comprises a porous matrix layer and a
water-soluble polymer layer, the sample liquid may be applied thereto from either
side thereof, but it is preferred to apply the sample from the porous matrix layer
side. In this case, the sample liquid diffuses in the porous matrix layer in the
horizontal direction and simuitaneously diffuses in the vertical direction, then
15  arrives at the water-soluble polymer layer in which the polymer is dissolved and |
the resulting polymer solution enters into the matrix layer. The viscosity of the
polymer solution is high and accordingly, the solution effectively inhibits any
migration of microorganisms (rﬁovement thereof into the solution). When the
water-soluble polymer layer includes nutrients, the nutrients are released from
20 the polymer layer and thus, microorganisms start to grow and initiate cell-
division.
‘The microorganisms present in the sample liquid are distributed
throughout the entire surface of the porous matrix layer when they are applied to
a microorganism culture material or a microorganism culture medium, but do not
256  penetrate in the interior of the polymer layer since the water-soluble polymer is
gradually dissolved. The microorganisms are pushed up to the gurface of the
porous matrix layer during the process in which the water-soluble polymer.layer '
- is gradually dissolved and united with the porous matrix layer (see Fig. 2),
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t he ihgredi ents of the foregoing fibers; and porous ceranm cs. The average
di aneter of these fibers is preferably not nore than 30[err]m nore

preferably not nore than 15 [err] mand nost preferably not nore than 10
[err]m M croorganismCul ture material s The m croorgani sm
culture materials according to the present invention conprises a plurality
of ingredients which are m xed or conpounded toget her. As the

ref erence enbodi nent of the present invention, the culture materi al

appl vi ng SPLTR A hAIRFRRE D ERSFARS o MG mauPERE &l Mg hdkeg R 27°C
vt er - abS gpfhi P 4RO Uiflick $FcloNiBE Vel SHEE 170 ARIAPESBrU S i (Such

as a polyester tilnm and then evaporating the solvent. In the preparation
of the culsiHate BhtRS nitirix Mayer, et picidorgaAish egrue marsfial bF nédiemcdeds ng
liquid to give a nutrient-containing culture material. Alternatively, the
cul ture nabésuifér fram a prioblens asseci atedwithethelgul burex meglium\wsing filkdy paper inve

pol ymer and a water-sol uble polymer and then form ng the mxture into a
sheet &r avhigh mlobgpSoaresfgtmenkw:élratm%fmgrmapeaaedsmemakas thiel caunt ofithe
wat er - sol ubl e pol yner;; by cross]inking an appropriate fiber material with a
wat er - sol %F@%’%ﬁ@r'”ﬂ?&sﬂﬁeﬂr 'I"@Pﬁ‘i'rﬁge-i nto a sheet; or by forming a
wat er - sol ubl e polynmer into fibers and then formng the fibers into a sheet.
A conposite may be prepared by, for instance, a nethod which conprises

XL RS SR, 00 1 veler o bl e polyrer [aver (2 11

fibers) and thefutrients used in the culture medium of the present invention are not

10 restricted to any specific ones so far as they are adapted for microorganisms to

be cultured. There may be used, for instance, the liquid media usually used and

the culture medium components obtained by removing agar from the agar
culture media.

Examples of nutrients are yeast extract-peptone-dextrose mixtures, meat

15 extract-peptone mixtures, peptone-soybean péptone—dextrose mixtures and

those obtained by adding dipotassium hydrogenphosphate and/or sodium

chloride to the foregoing nutrients, for total viable counts; nutrient mixtures in

which E. coli and coliforms can grow such as sodium deoxycholate—peptohe-'

ammonium iron citrate-sodium chloride-dipotassium hydrogenphosphate-

20 lactose-Neutral Red mixtures, peptone-lactose-dipotassium

hydrogenphosphate-Eosine Y-Methylene Blue mixtures, and peptone-lactose-

sodium chioride-bile salts mixtures and potassium hydrogenphosphate-

tryptophane mixtures to which fluorescent andfor chromophoric sL_xbstrates such

as (-glucuronidase andfor (3 -galactosidase are added, for tests of E. coli and

25 coliforms; meat extract-peptone-sodium chloride-mannitol-Phenol Red-yolk

mixtures, peptone-meat extract-yeast extract-sodium pyruvate-glycine-lithium

chloride-yolk tellurite solution mixtures, for Staphylococcus-test, yeast extract-

peptone-sucrose-sodium thiosulfate-sodium citrate-sodium cholate-ferric citrate-
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formng the resulting mxture into a filmor sheet; a nmethod which

conpri ses i npregnating, with a solution of the ingredient of
thé foregoi ng water-sol uble pol ymer |ayer, fibers or processed fiber
articles such as nonwoven fabric or textile fabrics as the ingredients .
of the porous matrix |ayer and then drying the sanme; a nethod which
conprises overlaying fibers or a processed fiber article 5 as the

i ngredi ent of the porous matrix |layer on a solution of the ingredient for

W ch fs%r@ﬁﬁé“ﬂf’ Bhuife B EphRIR | é@?ﬁ@ﬁ@ﬁ'??ﬁs@% for Qbrg- 1"
i ngr edi eng - Bvine  H&IPYUSedPddting ahayeéxtlta%tfaeg -&?mﬁi}feetfl nga%@ﬁl d from
| eht u nmer

the ingre or the f oregoi ng wat er-so yer

particul amydrd éﬁmmé@émnmsamaéusrmthwnombérz 315 thphemanérrszbﬁmm
~lam nating a f| ber-processed article with'a filmor sheet pr epar ed

fromthe iohioride enikiures fohdErteroegecusstestt and spéptbhe-destrgse rmixtures , ande
resulting culture material shows high strength and the use thereof as a
cul turé potamam-pl@xtws%numreamrmﬂ@mmds tastr abi l ity upon the
test of a subj Q‘_ h includes the direct contact between the
culture materia hqiﬁ@tqrﬁemg iyemaydyrther comprise, for instance, dyes for making

the observation of colonies formed easier, a chromophoric or fluorescent

substrate for an enzyme in order to detect a specific microorganism, or

substances capable of inhibiting any growth of microorganisms other than a
10  specific microorganism to be détected.

The microorganism culture medium can likewise be prepared by
impregnating a microorganism culture material free of any nutrient with nutrienfs
or adding nutrients to the culture material.

Alternatively, the microorganism culture material of thé present invention

15 can be used as a culture medium after the addition of water containing nutrients

- thereto.

Method of Using Microorganism Culture Medium
The microorganism cuItufe medium of the invention can be used as
20 follows.

A suspension obtained by treating a food or the like in, for instance, a
homogenizer or a swabbing suspension (an aqueous dispersion obtained by
swabbing) is added to the microorganism culture medium of the invention after
appropriate dilution. The microorganisms are cultured while taking measures to

25 prevent any evaporation of moisture, for instance, accommodation of the culture
medium in a.bag or a Petri dish or sandwiching of the culture medium between
plastic films. |

In addition, when the test includes é step of directly bringing the medium
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15 a sanmpling step (hereinafter referred to as "direct contact test").

The thickness of the mcroorganismculture material of the present
invention prior to the addition of water is not particularly restricted,

but is preferably not nore than 4 nm and nore preferably not nore than
3 mMmwhile taking into consideration reduction of space and easiness
of counting the 20 nunber of colonies. In addition, the thickness varies
dependi ng on the adsorption of each specific culture material for

vl er U 1 EASTAN b b e e Hprbh 4H LAGRRRE A
conver o0 Lohad R icroersa R UIRASSPEHLIP & o RrHESF Bulprest o

converted kiEriiz88 WatéharkdtHentireRty bRoLdH intB&ontact with the'subfbc®f Thereatter,
m croorgani sns by adding water to the Tediumin an anount required

for the grtvé hmidrobiganisnes caregxoitansl witiled etaRing .médisures Ctod qsre@shis rany
culture material and the culture nmedium of the present invention are
pref er abl y evaporation of water, for instance, accommodation of the culturg rdedium in a

REPLACENENtr:agl_cLEETPetri‘ dish or sandwiching of the culture medium between élga’l_stic films.
When microorganisms are cultured while sandwiching the microorganism
culture medium between, for instance, plastic films, the medium may previously
be attached or adhered to one of the films.
10 The microorgahism culture medium of 'fhe invention permits the direct

contact-test in addition to the usual food test and environmental test.

Examples .
The present invention will hereinafter be described in more detail with
15 reference fp the following Examples, but the present invention is not limited to

these specific Examples at all.

Example 1
To one liter of water, there were added 80 g of polyvinyl alcohol (degree of
20 polymerization: 1800; degree of saponification 88%), 2 g of meat extract, 6 g of
peptone, 2 g of sodium chioride, 2 g of dipotassium hydrogenphosphate and 10
mg of 2,3,5-triphenyl tetrazolium: chloride, followed by dissolution thereof with
‘heating, converting the resulting solution into a film by drying it on a polyester
film having a thickness _of 20um and a size of 1 X1 m to give a polyvinyl
25 alcohol film. The polyvinyl alcohol film was bonded to a nylon melt-blown
nonwoven fabric (90 g/m?), which had been immersed in a 1% by weight
aqueous solution of peptbne and then wrung out the solution therefrom, and

dried. The resulting laminate was cut into pieces of 45.mm square, followed by
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the formof a pl ate. The plate may have any shape such as circul ar,
elliptic, trapezoidal, square, rectangular, triangular and other polygonal
shapes, but preferred are, for instance, circular and square shapes from
the viewpoint of its production and use. Mreover, the area size of the
portion of the plate-like <culture material which is directly brought into
contact with a subject preferably ranges from 1000 to 6500 mm{err] and
nore preferably 1500 to 3000 nmnierr] Shown in Fig. 1 are a pl ane

erboa nent. SPesRriaihe B th et ARERaN » AR of FESLM AN AT " |
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the wat er - ahg® givee & eultiréshediuRly dropw se addition of a sanple to be tested
to the surface of the layer 2; or by directly wiping up a sanple to be
tested with the Then & eanétyt dfefoodsg esuch, a shéatyeut vegetdbies iand ledusenold

m croorgani snms. Water nay penetrate into the interior of the

wat er - abs odighess{10=g each) wene putrinsterdizgdrhagss falowest by additioataf 100t ml ohe

| ayer 2 and rgi_mai n on the surface of the |ayer on which they grow while

t aki ng t he StRItlizednwater and, homagenizationausing” aptemachee Asasiest of t1Rdold or m

col oni es 3'diluted liquids were prepared from each sample using sterilized water, followed

by adding 1 ml of the diluted liquid to the culture medium prepared above,
covering the medium with a polypropylene film having a thickness of 0.04 mm
10 and culturing at 35 °C for 24 hours. At the same time, there was added, to a
sterilized Petri dish, 1 ml of another diluted liquid, followed by addition of a plate
count agar medium which had been sterilized and maintained at 45°C to carry
out pouf culture, culturing at 35 °C for 48 hours and then determination of total
viable counts and comparison of the results thus obtained. The total viable
15  counts observed for the culture medium of the present invention and the plate

count agar medium show good correlation therebetween as shown in Fig. 4.

Example 2
To one liter of water, there were added 90 g of polyviny! alcohol (degree of
. 20 polymerization: 2000; degree pf saponification 80%), 8.5 g of peptone, 1.5 g of
soybean peptdne, 2.5 g of sodium chloride, 1.25 g of dextrose and 1.25 g of
dipotassium hydrogenphosphate, follpwed by dissolution thereof with heating,
addition of and mixing of 1 ml of a 1% by weight solution of 2,3,5-triphenyl
tetrazolium chloride in ethanol, overlaying the resulting solution on a polyester
256  film having a thickness of 20 «#m and a size of 1 X1 m and then drying to thus
convert the solution into a film. Then the polyvinyl alcohol film was overlaid on a
hydrophilized polyethylene-polypropylene mixed nanoven fabric (80 g/m?

impregnated with water, followed by drying, cutting the laminate into pieces of 45
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The avérage t hi ckness of the water-absorptive |ayer 2 suitably ranges
about 0.01 to 4 mm preferably not nore than 3 nmand nore preferably 0.05

to 2.0 nmm
used, the

The substrate 1 may be used or may be omitted and if
t hi ckness thereof suitably ranges fromabout 0.03 to 2 mm

preferably not nore than 1 mmand nore preferably 0.04 to 0.2 mm

Shown in Fig. 2 are a plane view and a cross secti onal

exanpl e according to an enbodi ment of the present invention as well

conpr 1 ses T quatey B8hesibh dri GBS, o6 BPERE it MoK or ous
matrix | ay@ruﬁm 8hé A s2bCofl GO Githrd 4thind &tet fr@goflan&ﬂsférm_ﬁég@? Witk are

applied to t

of the por etylamé biite gaeto thuty gile P WuREreARddiirANSRrliRed 3WaREE (1 TiPHvas

10

15

20

25

added to the culture medium to thus permeate the water into the culture material.
After the cuiture material was brought into contact with subjects to be tested
such as hands or fingers, the culture material was covered with a polypropylene
film having a thickness of 0.05 mm, followed by culturing at 35°C for 24 hours.

The area on which microorganisms grew was colored red.

Example 3

A subject to be tested (such as a chopping board, a working table or floor)
was wiped up with a sterilized swab over an area of 100 cm? followed by
suspending the microorganisms thus wiped up in 2 ml of sterilized water,
preparation of a series of 10-fold diluted liquids from the suspension, addition of
1 ml of the diluted liquid to a culture medium prepared according to the
procedures used in Example 2, covering the medium with a polyethylene film
having a thickness of 0.08 mm and culturing of the microorganisms at 35 °C for
24 hours. At the same time, there was added, to a sterilized Petri dish, 1 ml of
another diluted liquid, followed by addition of a plate count agar medium which
had been sterilized and maintained at 45°C to carry out pour culturé, culturing at
35 °C for 48 hours and then determination of total viable counts and comparison
of the results thus obtained. The total viable counts observed for the culture
medium of the present invention and the plate count agar medium show good

correlation therebetween as in Example 1.

Example 4 _
To 1.5 liter of water, there were added 75 g of polyvinyl alcohol (degree of
polymerization: 3000; degree of saponiﬁéation 88%), 0.5 g of sodium

- 22 .
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tested to the surface of the | ayer 5 or by directly w ping up the sanple
with the surface of the layer 5 or by directly bringing the surface of the
| ayer 5 into contact with the sanple, fol l oned by culturing of the

m croorgani snms. Water may horizontally and vertically diffuse in the
interior of the porous matrix layer 5, then arrives at the water-soluble
polymer layer 4 at which it dissolves the polynmer [layer 4 and the
nutrients. The water-soluble polynmer and the nutrients dissolved in the

ot e & oot BelyORIFE] b oty b ki g ek 2.4 0o Sl
07 R oy S, 14 of ApBuRAA R AGSORAENS T BRkn S D ohle U °c°
00 | TR el s lurg ot Wi b LSPuaBElfy
Bg: §$; lsg%'/gﬁlmlzgo ;oltumz;ﬁ:tg;sicii:ébys dnfirg i cm‘g E)bﬁlestértﬂlri'md\mgﬂé thickhéss of
m croorgani sms grow on the surface of the matrix layer 5 to thus form
col oni eg 320 um and @ size afi $rX%dryani give cipolyvinyieieotioh filrac Thedpolgvingl t he
alcohoal film was bonded to a rayon nonwoven fabric (80 g/m?), which had been
immersed in water and then wrung out the solution therefrom, and dried. The
resulting laminate was cut into circular pieces having a diameter of 50 mm,
followed by adhesion of the piece to polyethylene-coated baper having a size of
10 70 X80mm and sterilization of the paper with ethylene oxide gas to thus give a
culture medium for culturing the coliforms. .
Then, a variety of foods such as meat, cut vegetables and household
dishes (10 g each) were put in sterilized bags, followed by addition of 100 ml of
sterilized water and homogenization thereof using a stomacher. A series of 10-
15 fold diluted liquids were prepared from each sample using sterilized water,
followed by adding 1 ml of the diluted liquid to the culture medium for culturing
the coliforms, covering the medium with a polypropylene film having a thickness
of 0.04 mm and culturihg at 37°C for 24 hours. At the same time, there was
added, to a sterilized Petri dish, 1 ml of another diluted liquid, followed by
20 addition of a deoxycholate medium which had been sterilized and maintained at
45°C to carry out pour culture, culturing at 37 °C for 24 hours and then counting
the number of red turbid colonies and comparison of the results thus obtained.
The number of the coliforms grown on the culture medium of the present
invention and on the deoxycholate medium show good correlation therebetween

256  as shown in Fig. 5.

Example 5 -

To 1.5 liter of water, there were added 85 g of carboxyl-modified polyvinyl
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embodi nent of the present invention, the average thickness of the

wat er - sol ubl e polyner layer 4 suitably ranges fromabout 0.01 to 3 mMm
preferably 0.05 to 2.5 mmand nore preferably 0.1 to 2.0 mm while that of
the porous matrix layer 5 suitably ranges fromabout 0.2 to 4 nmm
preferably 0.3 to 3 nmand nore preferably 0.4 to 2.5 nm The average

t hi ckness of the m croorganismculture material which conprises a

wat er - sol ubl e polynmer layer 4 and a porous matrix |ayer 5 suitably ranges

{7 om 2bouty Gy e Bbn Bl T iefis 8 ORI o bR o, & °
e e POLEIEES KB PR (A R E T8RN 42 0 .98
EE&%'EK/E“N“T‘B%’#E% Patdrt NEs Ak d/23 8 and A" 635 875). 2.5 gl i ¥fdatefact,E5 g of
peptone, 2.5 g of sodium chloride and 2.5 g of dipotassium hydrogenphosphate
5 to give an aqueous suspension, followed by homogenization of the suspension,
then drying the suspension in the form of a film so that the weight per unit area of
the carboxyl-modified polyvinyl alcohol was 85 g/m?, cutting the film into circular
pieces having a diameter of 50 mm- to give a microorganism culture medium.
The resulting culture medium for microorganisms was subjected to the ethylene
10 oxide gas sterilfzation. | |
Then, a variety of foods such as meat, cut vegetables and household
dishes (10 g each) were put in sterilized bags, followed by addition of sterilized
water in an amount of 10 times the volume of the food and homogenization using
a stofnacher. A series of 10-fold diIUted liquids were prepared from each sample
15 using sterilized water, followed by adding 1 ml of the diluted liquid to the
microorganism culture medium contained in a sterilized Petri dish, covering the
medium with a polyéthylene film having a thickness of 0.03 mm and culturing at
35°C for 24 hours to determine the total viable count. At the same time, there
was added, to a sterilized Petri dish, 1 mi of another diluted liquid used above,
20 followed by addition of a plate count agar medium which had been sterilized and
maintained at 45 °C to carry out pour culture, culturing at 35 °C for 48 hours
and then determination of total viable counts and comparison of the results thus
obtained. The total viable counts on the culture medium of the present invention
and on the plate count agar medium show good correlation therebetween as

26 shown in Fig. 6.

Example 6

To one liter of water, there were added 60 g of polyvinyl alcohol (degree of

.94 .



-15- m croorganismculture material of the invention is preferably not

| ess than 15 nmg/cnmerr], nore preferably 20 to 200 ng/cnierr] and nost
preferably 30 to 100 ng/ cn2. In addition, the weight of the porous matrix
| ayer 5 per unit area preferably ranges from10 to 200 g/nferr], nore
preferably 30 to 150 g/ n2 and the density of the matrix layer 5
preferably ranges from3 to 600 kg/nferr] and nore preferably 12 to 250
kg/ n8. The wei ght of the water-sol ubl e polyner Iayer 4 of the

or of or abi poneperaatih; BafB fegrBe of sahiseRlar d 5 ot neeoid LS LR roc
pr ef er abl ¥,09b$aﬁ Peptdrid™Ss e sHBLANENefidb"S AOBOFIRIde ahdvess G BeT unit

ar ea. odrnen pres I nventi on € "por ous

matrix | Wta@sﬂﬁ‘tYhMbbéﬁbﬁd%fN t&%ﬂbﬁéé By H%%@Rﬁl%hethé%d??)wm? heating.

wat er - sol ubl e pol ynmer | ayer as wl| be’seen fromF I n genéeral,

the overl ghelresudiag niiked aoLiBoEs sbialier Ms&ﬁ/éﬂtaitﬁomatp"dyest@‘ymm dp ihatthe t abl y
not nore than 90% of the thickness of the

- 5 weight per unit area of the polyvinyl alcohol was 60 g/m?, followed by laminating
the overlaid film with rayon-polyester mixed nonwoven fabric (80 g/m?), drying
and cutting it into pieces having a size of 45 mm square to give a microorganism
cuiture medium, then adhesion of the culture medium to the center of a polyester
film having a thickness of 0.1 mm and a size of 60 mm square. The .

10 microorganism culture medium was subjected to the ethylene oxide gas
sterilization. To the microorganism culture medium, there was added 1 ml of
sterilized water, to which 1/1000 volume of a 1% by weight solution of 2,3,5-
triphenyl tetrazolium chloride in ethanol had been added, to thus permeate water
into the culture medium. After coming the fiber Iayér side of the culture medium

15 in contact with subjects to be tested such as hands or fingers, the culture
medium was covered with a polypropylene film having a thickness of 0.05 mm,
followed by culturing at 35 °C for 24 hours. The colonies of the microorganisms
were colored red. It wés found that the use of this culture medium permitted the
formation of colonies on the surface of the fiber layer and that this accordingly

20 made the counting of the colonies easy.

Example 7

To 1.5 liter of water, there were added polyvinyl alcohol (degree of
polymerization: 1700; degree of saponification: 88%), starch-acrylic acid-grafted

25 water-absdrptive polymer {Sunfresh ST100MPS, available from Sanyo Chemical
Industries, Ltd.) meat extract, peptone, sodium chloride and dipotassium
hydrogenphosphate (in a ratio (by weight) of 6:2:1:3:1:1), followed by dissolution

of these ingredients with heatihg. A rayon nonwoven fabric (80 g/m?) was

.25 .-



matrix | ayer. Substrate (Reinforcing Layer) or Reinforcing Mterial

The m croorgani smculture material of the present invention may further
conprise a substrate (reinforcing layer) or a reinforcing naterial. As
materials for such substrates (reinforcing |ayers) or reinforcing
materials, suitably used are, for instance, sheets or filnms produced from
wat er -i nsol ubl e synthetic resins (such as pol yesters, nylons and
polyolefins). It is suitable that the t hi ckness of the substrate (or

e ot a6 Rk BB B AH e Cb e Plont i UAE
o ko b s.aé foTARREbESnfe 8 ABR ElaRg 2 .
I Iot : ﬁg Cufh?‘ S?E@retg?er i @gy&gg of ﬁ?nrgﬁ'lesﬁﬁér’g f gived a i PboRYaniER &ﬂuf’é tted
medium. The microorganism culture medium was subjected to the ethylene
5 oxide gas sterilization. A subject to be tested (such as a chopping board, a
working table or ﬂoot) was wiped up with a sterilized swab over an area of 100
cm?, followed by suspending the microorganisms thus wiped up in- 1 ml of
sterilized water, preparation of a series of 10-fold diluted liquids from the
suspension, addition of 1 ml of the diluted liquid to a culture medium-containing:
10 polyethylene bag having a thickness of 0.04 mm, tightly sealing the bag'and
culturing at 35°C for 24 hours. At the same time, there was added, to a sterilized
Petri dish, 1 ml of another diluted liquid, followed by addition of a plate count
agar medium which had been sterilized and maintained at 45°C to carry out pour
culture, culturing at 35 °C'for 48 hours and then determination of the viable
15° counts thereon and comparison of the results thus obtained. The total viable
counts on the culture medium of the present invention and on the plate count
agar medium show good correlation therebetween as in Example 5.
It was found that the use of this t:ulture medium permitted the formation of
colonies on the surface of the fiber layer while maintaining good dispersibility of

20  colonies and that this accordingly made the counting of the colonies easy.

Example 8
The same procedures used in Exémple 6 were repeated except that a
hydrophilized polypropylene nonwoven fabric (70 g/m?®) was substituted for the
25  rayon-polyester nonwoven fabric used in Example 6 to give a microorganism
culture medium. Tests of hands or fingers were carried out according to the
procedures used in Example 6 and results similar to those observed in Example

6 were obtained.
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a solid body formed fromthe foregoing material with the mcroorgani sm
culture mat eri al through, for instance, adhesion, adsorption or
attachment. In addition, a ~solid material, as a reinforcing |ayer, may
be applied to a culture medium for growi ng m croorgani sns (hereinafter
also referred to as "mcroorganismculture 5 nedium) produced through
for instance, adhesion, adsorption or attachnent to thus give a

rei nforced n1croorgan|sn1culture medium Alternatively, a reinforced

m croorgani smculture material or culture medium can |ikew se be produced

by m xi ng at | east one ingredient for the culture nateri al :
(wat er - absgy é?f' egmaterlals wat er - sol ubl e polyners and materials for .
the porous matrix layer) with a 10 reinforcing material and then nol ding

the resulting rAwdiérabsorptive polymer Sh8efD4ZPaGA b TroH N?ﬁénr@ﬁtﬂfdbﬁi or
cul ture nedium of the present i nvention may be provided with a

protect i veKagaker KegydCas Lad f (starcio-polyiaerylicradidicomposite-cressfinked polyrsrer i al .
15 Mcroorgani sm Cul ture Medi um The m croorgani smculture
medi umbof wasimpregaated withran agueaus salution corptattm ey bf/potmeptnaeu anmg at

| east one nutrient into the,mcroorgani smcultu erial of the

present i r\@of daxirasaperni BY ¢f thepelveer Sbf—‘e‘t?ﬂd m%‘rdf@dg Jﬁﬁﬁf’ﬁet waseyt t ur e

mat eri al and nedi u

ol ot ! ot T pRbes Havila 8 Elbmels 58 o TR WAL by Adtsian ohite . or age

300 by cifeglar figta'ts the botePSS RENERVFEG el p igh M il Br | 12"

i nventi on g8 narfdPs $R%lFB0 mm square to give a microorganism culture medium for
10 use in yeasts and moulds-test. This microorganism culture medium for yeasts
and moulds-test was subjected to the ethylene oxide gas sterilization. A subject

such as a working table or floor was wiped up with a sterilized swab over an area

of 10 X20 cm, followed by suspending the microorganisms thus wiped up in 2 ml

.of sterilized water, preparation of a series of 10-fold diluted liquids from the

15  suspension, addition of 1 m! of the diluted liquid to the microorganism culture
medium for yeasts and moulds-test, prepared above, and culturing at 26 °C for

5 days and separately, 0.2 ml of the suspension was applied to a potato
dextrose-agar culture medium preliminarily prepared, followed by culturing at

25 °C for 5 to 7 days, determination of total viable counts and comparison of the

20 results thus obtained. The total viable counts on the culture medium of the
| present invention and on the plate count agar medium show good correlation

therebetween as shown in Fig. 7.

Example 10

25 To one liter of water, there were added 90 g of polyvinyl alcohol (degree of
saponification: 88%; degree of polymerization: 1800), 2.4 g of meat extract, 7.2 g
of peptone, 2.4 g of sodium chloride, 2.4 g of dipotassium hydrogenphosphate

“and 10 mg of 2,3,5-triphenyl tetrazolium chloride, followed by dissolution thereof .
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into a culture medi um which permts the gromh of mcroorgani sns by
addition of 25 npisture and nutrients. In addition, the m croorganism

cul ture nedi um of the invention is a dry culture nedium and can thus
be converted into a culture medi um capabl e of grow ng m croorgani sns
by addition of noisture. The m croorgani smcul ture nedi um of the
I nvention is prepared by - 16-

i ncorporating nutrients required for the growth of m croorganisns into the

for egol “ggggfgﬁﬁgﬁaghﬁa}fﬁ@hhﬁ (e RS, s o Rk B h iyl BT L o
mater i a KRB OISR SildUs dith Bt PT 94Gh 18RS M6 pBiiARe o

| east one | ngrqea m croorgani sm culture nma

~(wat er - absf)edHdl iftn"AingTdremalt bI&Wre hoARbYEh fabnc ha\m%j A WSightaset U feh@fs for
the porous matrix layér) with nutrients, then for the resulting

mxture i rgs gimtjean raodrageafiver disntotes of id, Srom Hmekeh- thndknbec ofanghrhexhs | e
fabric-1ike shapes). When a sanple liquid is added to a
m cr oobgarinsmersed inad%byeveight aquenus solution of peptone, followed by squeezing
out the solution, bonding of the nonwoven fabric to the foregoing polyvinyl
alcohal film, drying and cutting the resulting laminate into circular pieces- having
a diameter of 50 mm to thus form a microorganism culture medium. The
resulting culture medium was adhered to a polyester film having a thickness of
10 100um and a size of 70 X80mm and then subjected to the ethylene oxide gas
sterilization.

Then, a variety of foods such as meat, cut vegetables and household
dishes (10 g each) were put in sterilized bags, followed by addition of 100 ml of
sterilized water and hbmogenization using a stomacher. A series of 10-fold

156  diluted liquids were prepared from each sample usihg sterilized water, followed
by adding 1 ml of the diluted liquid to the microorganism culture medium
prepared above, covering the medium with a polypropylene film having a
thickness of 0.04 mm and culturing at 35 °C for 24 hours. At the same time,
there was added, to a sterilized Petri dish, 1 ml of another diluted liquid used

20 above, followed by additioﬁ of a plate count agar medium which had been
sterilized and maintained at 45 °C to carry out pour culture, culturing at 35 °C
for 48 hours and then determination of total viable counts and comparison of the
results thus obtained. The total viable counts on the culture medium of the
present invention and on the plate count agar medium show good correlation

25 therebetween as shown in Fig. 8.

It was found that the use of this culture medium permitted the formation of
colonies on the surface of the fiber layer while maintaining good dispersibility of

colonies and that this accordingly made the counting of the colonies easy.
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10 mcroorgani smcul ture nmedium which conprises a porous matrix |ayer and

a - wat er - sol ubl e polynmer |ayer, the sanple liquid may be applied
thereto from either side thereof, but it is preferred to apply the
sanple fromthe porous matrix |ayer side. In this case, the sanple
liquid diffuses in.the porous matrix |layer in the hori zontal direction

and sinultaneously diffuses in the vertical direction, then 15 arrives at

t he wat er-sol ubl e polynmer layer in which the polymer is dissolved and

the resulting polymer solution enters into the matrix |layer. The viscosity
of the pol ymer solution is high and accordingly, the solution

ef fecti vell_g_r)f rﬂﬁlb its any m gration of m croorgani sns (novenent thereof
~into the utton). Wen the wat er - sol ubl e pol yner | ayer incl udes

hutrients, the Awatércabsorptive pelyARP bt DMﬁQaVéI%I@ﬁbmfpdoﬁygﬁoml t hus,
mi croorgani sms start to grow and initiate cel ~ division.

The m cr odkagakusiKegyo €6 iitd) was bet intoriraulan piecets havging iasdiamabercof 50 mm

t hroughout the entire surface of the porous matrix |ayer when they are

app! i ed t @nd adheredi tor ther ceniers of palyethyieneaceatied| paper having adhigknessnoful t ur e
medi um but do not 25. penetrate in the interior of the polyner, | ayer since
t he wat er -&3| MB) @nsopysige ¢80 mm gapare followedsby s . ethml@nﬁ, 9¥'§9r§€§1| sns

or e PUSe . Miohrlo T 2, e, opteBS 4 s dBhen s LAY sy "
?'ilsif" ved A0ChiiAG'LY ofpbiatd BRir R dHE1 05 bf déxitddsSh dn%eiﬁef fvatét and then
subjecting the solution to autoclave sterilization was added to the resulting
10 culture material, followed by direct wiping up of, for instance, a washed chopping
board with the culture material, covering the material with a sterilized
polyprbpylene film having a thickness of 0.04 mm, and culturing at 25°C. There
was observed the growth of moulds on about 20% of the culture medium. In
- other words, it was found that moulds were attached to about 20% of the

15 subjects tested.

- Industrial Applicébility of the Invention
The culture medium prepared using the cuiture material of the present
invention can be used, by itself, in almost all of the applications such as test of
20 liquid samples, food test, test of environment and direct contact-test and the use
of the culture medium also makes the execution of microorganism-test easy.
Moreover, the use of thé culture medium of the present invention permits the
execution -of the direct contact-test even if the subject to be tested is curvature
and/or more or less uneven. In addition, t_he culture medium has a small
25 thickness and does not take space when carrying 6ut culturing, and if a
supporting sheet is used, the culture medium may more easily be used.
Furthermore, the amount of waste generated after the use of the medium can

considerably be reduced as compared with the usual microorganism-test.
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colonies are thus fornmed on the surface of the matrix | ayer and this makes
t he count of the nunber of colonies easy. Since the colonies are
formed on the surface of the matrix layer, the nicroorgani smculture
mat eri al or medi um does not suffer froma problem associated with the
culture nmediumusing filter paper in 5 which colonies are forned within
the filter paper and this nakes the count of the m cr oor gani sm

i npossi bl e or inaccurate. Nutrients of Culture Medium

Lo RO i TS BBl L i 10

m cr oor gagj ; c : T SR g?ee,d ‘,i,ag . t he
liquid neg}lga%smqu;/muvsv@%handh%ggst g@l(::cﬁ.i t uretﬁ’r?ré umagg%onen!t; ga@g{eai ned
by removi palyneérlafé Mdahtherdsdd in a test WHeréin theGupface of a subject i€¥resthyes of
nutrients are yeast extract-peptone-dextrose m xtures, neat 15

ext ract - psyipachaprwith threematerigh ton mediagbarad itradsd peemile unifome distribuliarsofind

t hose obtai ned by addi ng di potassi um hydr ogenphosphat e and/ or sodi um

chl oridle colanigs fopr thepistfaeetofi the cultarer mestium anddthis goduins makesr thent

m xtures in which E. coli and colifornms can grow such as sodi um
deoxychol §Pe0tiRgPHERIONIes easynmoni um i ron citrate- sodi um

chl ori de- di pot assi um hydr ogenphosphat e- 20 | act ose-Neutr al Red

m xt ures, pept one- 1| act ose- di pot assi um hydr ogenphosphat e- Eosi ne
Y- Met hyl ene Bl ue m xtures, and peptone-|actose-
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such as [err]-glucuronidase and/or [err]-gal act osi dase~are

tests of E. coli and 25 coliforns; neat extract-peptone-sodi um _

chl ori de-manni t ol - Phenol Red-yol k m xtures, peptone-neat extract-yeast
extract - sodi um pyruvat e-gl yci ne-1lithium chloride-yolk tellurite
solution m xtures, for Staphyl ococcus-test; yeast extract-

pept one- SWﬁ&%b&%Eﬂ%:t hi osul f at e-sodi um ci trat e- sodilug1 chol ate-ferric
citrate- T -

sodi um chl ori de- bovi ne bil e-Bronot hynol Bl ue- Thynol Bl ue m xtures for

Vi bri o- test; bovine brain extract-heart

extract - pgpt onarierddrganisi QUMLRE Phaterial havily dvesten shsteathet RotaAdie than

azi de- Bronot hynol Bl ue-2, 3,5-tri phenyl tetrazolium chloride m xtures

f or Ent er 50%c by sweight and insqlelplednevatex thavirg ai tempeeatusen of ot nareathan
extract-dextrose m xtures, for yeasts and noul ds-test. The

cul turle nB@'Gm nmay further conprise, for instance, dyes for making t he
observation of colonies fornmed easier, a chronophoric or fluorescent

sodi'Uim chl oride-bile salts mxtures and pot assi um hydr ogen
trypt ophane m xtures to which fluorescent and/or 'chrom)phoﬁ EI%NHMHHIII '
a@d, sf oF

2. The microorganism culture material of claim 1 wherein it consists of a
layer (water-absorptive layer) comprising a sheet-like material which is water-
absorptive (or water-swellable) and water-insoluble and which can substantially

10 maintain its original shape when absorbing water or getting swollen with water.

3. The microorganism culture material of claim 1 or 2 wherein the sheet-like
material which is water-absorptive (or water-swellable) and water-insoluble and
which can substantially maintain its orfginal shape when absorbing water or
15 getting swollen with water comprises at least one polymer selected from the
group consisting of crosslinked products of water-soluble polymers, water-
absorptive polymers derived from starch, cellulosic water-absorptive polymers,
acrylic water-absorptive polymers, maleic anhydride unit-containing copolymer,
vinyl pyrrolidone unit-containing copolymers, polyethereal water-absorptive

20 polymers, hydrolyzates of acrylic fibers, and other water-absorptive polymers.

4. The microorganism culturé material of claim 3 wherein the water-soluble
polymer is selected from the group consisting of polyvinyl alcohol (PVA),

" modified PVA, cellulose derivatives, starch and derivatives thereof,

25 polysaccharides other than the cellulose derivatives and starch, acrylic acid and

derivatives thereof, polyethers, and proteins.

5. The microorganism culture material as set forth in any one of claims 1 to 4
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substf-ate for an enzyne in order to detect a specific mcroo
subst ances capable of inhibiting any growh of m croorganl srrHiﬂmm'“ “Hl |HH“I

10" specific mcroorganismto be detected. he m CkOOE gani s
cul ture nediumcan |ikew se be prepared by I mpr egnat| ng a

m croorganismculture material free of any nutrient wth nutrients or
adding nutrients to the culture material. Al ternatively, the

m croorgani smculture material of the present invention 15 can be used as
a cul ture yRgieiMtHasn amfgé%bkﬁ&sqfangmgeﬁorﬁmwwnﬂut rients

t her et o. Met hod of M croor gani sm Cul ture Medi um The
m croorgani smcul ture nmedi um of the invention can be used as 20 foll ows.

A suspension obtained by treating a food or the like in, for instance, a
honogeni zeB. or Thes witrioorgarisrapeulire méteriahqicdaien di sheraindb coimprisesdaby
swabbi ng) is added to the m croorgani smculture nmediumof the invention

after walgssebible pelymerlayarandra poraus makrijdayers are cultured while .
taki ng _neasures to 25 prevent any evaporation of noisture, for instance,
accommddat i on of the culture mediumin a bag or a Petri dish or

sandwi chi of e m bet I n
a__ddl_ tion, 'lil‘}?emf {’ E\%%?ﬂf”di'?'gghV@%ﬁl%ﬁ]%ij‘sf’ﬂﬂ%ﬁ“d?um |
19 « 4% by weight aqueous solutlon of the water-soluble polymer (at 20°C) ranges

from 10 to 80 cps.

10 8. The microorganism culture material of claim 6 or 7 wherein the water-
sol.uble polymer is at least one member selected from the group consisting of
poIWinyl alcohol (PVA); modified PVA; cellulose derivatives; starch and
derivatives thereof; polysaccharides other than the cellulose derivatives and
starch and derivatives thereof; acrylic acid and derivatives thereof; polyethers;

16 and proteins.

9. The microorganism culture material of claim 6 or 7 or 8 wherein the
material for forming the poroﬁs matrix layer is at least one member selected from
the grbup consisting of textile fabrics, nonwoven fabrics, porous films and
20 s'ponge-like materials formed from at least one member selected from the group
6onsisting of synthetic fibers, semi-synthetic fibers, natural fibers and inorganic

fibers; and porous ceramics.

10. The microorganism culture material as set forth in any one of claims 6 to 9
25 wheréin the porous matrix layer has an amount of retained water ranging from
15 to 200 mg/cm?, a weight per unit area ranging from 10 to 200 g/m? and a

- density ranging from 3 to 600 kg/m®. |
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-20- “"into contact with the subject to be tested (hereinaft
referred to as "direct contact-test"), the m croorgani sm cjﬁ Eﬂﬂ“luwllH“I
noi stened by addition of sterilized water and then directl M *

contact with the subject. Thereafter, the m croorganisns are cultured
whi | e taki ng neasures to prevent any evaporation of water, for instance,
accommodation of the culture nediumin a bag or a Petri dish or

sandwi ching of the culture nedi um between plastic fil ns. When

TG 00T BAMEIT™ PAS Aokt ulins AN A Gt R Th S RBAEB) SIS W ©

nmedi um bet ween, I'nstance, sl'y be

attached "0'1O%éﬁﬂthb%&!é?—s@f%ﬁé@?glé}n‘aﬁgﬁr has a wdigft BoClRP 5P b3lacty t ur e

medi um of the 1 nvention perm
0.5 to 4 times the weight per unit area of the porous matrix layer.

5 12. 'l_'he microorganism culture material as set forth in any one of claims 1 to

11 wherein it comprises a reinforcing layer.

13. A microorganism culture medium comprising the microorganism culture
material as set forth in any one of claims 1 to 12 and at least one nutrient

10 incorporated therein.
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contact-test in addition to the usual food test and environmental test.
Exanpl es The present invention wll hereinafter be described in nore
detail with reference to the foll ow ng Wrking Exanpl es and Ref erence
Exanpl es, but the present inventionis not limted to these specific _
Examples at all. Example 1 - To one liter of water, there were added
80 g of polyvinyl alcohol (degree of polynerization: 1800; degree of
saponification 88%, 2 g of neat extract, 6 g of peptone, 2 g of sodium
chloride, 2 g of dipotassiun1hydrog&gﬂ?gfphate and. 10 nyg of
2,3,5-triphenyl tetrazoliumchloride, followed by dissolution thereof with
heating, converting the resulting solution into a filmby drying it on a
polyester filmhaving a thickness of 20 [errmand a size of 1 x 1 mto
gi ve a pol yvi nHerein distlosed arera mibrogrganismgulture eatetialf whichwamnprisesed to a
nylon nelt-blown  nonwoven fabric (90 g/ n2), which had been imersed in a
1% by wei vater-selubls, polymer: layar @ndpapperaus anatrix layerram yeuas tansulidreut i on

therefro and
- 5 mmecﬂum prepared using the culture material. The culture medium can be used in

wide variety of applications such as test of liquid samples, food test, test of
environment and direct contact-test and the use of the culture medium also
makes the execution of microorganism-test easy. Moreover, the use of the
culture medium ‘permits the execution of the direct contact-test even if the

10  subject to be tested is curvature and/or more or less uneven.
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dried. The resulting | am nate was cut into pieces of 45 mm square, foll owed

by adhesion of the piece to a polyester filmhaving a

t hi ckness of 100[err]m and a size of 70X80mm and sterilization of the
resulting filmw th ethyl ene oxide gas to thus give a culture

medi um Then, a variety of foods such as neat, cut vegetabl es
and household 5 dishes (10 g each) werg put in sterilized bags, followed
by addition of 100 m of steriliﬂed%ﬁater and ho eni zation using a
stomacher. A series of 10-fold diluted |iquids mggg prepared from each
sanpl e using sterilized water, followed by addinggl ml of the dil uted

liquid to the culture nmedi um prepared above, covegging the mediumw th
a pol ypropyl ene filmhaving a thickness of 0.04 mm 10 Zand cul turing at
35[err]C for 24 hours. At the sane tine, there was addgd, to a

sterilized Petri dish, 1 m of another diluted |iquid,&followd by addition

of a plate count agar nedi um whi ch had been sterid zgd and mai nt ai ned
at 45[err]Cto carry out pour culture, culturing qﬂ 25 [err]C for 48
hours and then deternifation of tota¥ vi abl e counkes fnd conpari son of

the results thus obtaijned. The totalSyiable 15 g?untéibbgkrved for the

cul ture medi um of the|present inventfpn and the P ate =
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count” agar medi um show good correl ation therebetween as shown in Fig. 4.
Exanple 2 To one liter of water, there were added 90 g of

pol yvi nyl al cohol (degree of 20 polynerization: 2000; degree of _
saponification 80%, 8.5 g of peptone, 1.5 g of soybean peptone, 2.5 g
of sodiumchloride, 1.25 g of dextrose and 1.25 g of di pot assi um

hydr ogenphosphat e, foll owed by dissol ution thereof with heating,

addition of and mxing of 1 m of a 19204 Srei ght sol ution of

2,3,5-triphenyl tetrazoliumchloride in ethanol, overlaying the
resulting solution on a polyester 25 filmhaving a thickness of 20[err]m
and a size of 1 X1 mand then drying to thus convert the solution

into a film Then the polyvinyl alcohol filmwas overlaid on a

hydr ophi | i zed pol yet hyl ene- pol ypropyl ene m xed nonwoven fabric (80 g/ nR)

i npregnated with water, followed by drying, cutting the lam nate into

pi eces of 45 _ - dul-
|_.
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nm quar e, adhesion of the piece to a polyester filmhaving a thickness of
0.1nm and a size of 60mm square at the center thereof and sterilization

W th et hyl ene oxide gas to thus give a culture nedium Sterilized
water (1 m) was added to the culture nediumto thus perneate the
water into the culture material. 5 After the culture material was brought
into contact with subjects to be tested such as hands or fingers, the
culture material was covered with a po@z{ﬁ&pyl ene filmhaving a

t hi ckness of 0.05 mm followed by culturing 35[err]C for 24 hours.

The area on which m croorgani sns grew was c¢ red red. 10 Exanple 3

A subject to be tested (such as a chopping bﬁard, a working table or floor)
was Wi ped up with a sterilized swab oyer an a@rea of 100 cn?, foll owed by
suspendi ng the m croorganis thus wipeéd up¥n 2 m of sterilized wat er,
"preparation of a series of 10-fold di %t ed ITqqui ds from the suspensi on,
addition of 15 1 m of the giluted Ifguid t8 a cul ture nmedi um prepared
according to the procedlir es used¥ n Exappl e 2, covering the nedium
with a polyethylene film havi ng EEt hi ckgess of 0.08 mm and cul turing
of the mcroorganisns at 35 [err]C fo& =24 hours. At the sane tine,
there was added, to a steril|zed Petri, dish@1 m of anot her dil uted
liquid, followed by addition|jof a plag couplt agar medi um which 20 had -
been sterilized and maintaingd at 45[&r]C carry out pour culture,
culturing at 35 [err]C for 48 ho®rs angzt henfet ermi nation of total
vi abl e counts and conparison of e re§llts ghus obtained. The total
vi abl e counts observed for the cul tur di ufg of the present invention
and the plate count agar nedj um show Ody )ms coy el ation therebetween as
(75}

in Exanple 1. 25

9

FIG. 3
A

N,

(L
_/

Y
)

—~
-~



Exanple 4 . To 1.5 liter of water, there were added 75 g of

pol-yvi nyl al cohol (degree of pol ynmeri zation: 3000; degree of
saponification 88%, 0.5 g of sodium
-2 2- -23- deoxychol ate, 5

g of peptone, 1 g of ammoniumiron citrate, 2.5 g of sodium <chloride, 1 g

of di pot assi.um hydrogenphosphate, 5 g otﬁlactose and 0.0165 g of Neut r al

Red, ‘foll owed by dissol ution thereof wid &eating, converting the

resulting solution into a filmby drying it on a polyester filmhaving a

t hi ckness of 20 [errlmand a size of 1 X1 mto give a polyvinyl alcohol

film The polyvinyl al cohol filmwas bonded to a rayon nonwoven fabric

. (80 g/nmerr]), which had been imrersed in water and then wung out the
solution therefrom and dried. The :

FIG. 4
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resultlng | am nate was cut into circular pieces having a dianmeter of 50 nmm
foll owed by adhesion of the piece to polyethyl ene-coated paper having a
si ze of 70 X 8[err]nmm and sterilization of the paper with ethyl ene oxide
gas to thus give a culture mediumfor culturing the coliforns.
Then, a variety of foods such as neat, cut vegetabl es and househol d di shes
- (10 g each) were put in sterilized bags/éfollomed by addition of 100 m of
sterilized water and honogeni zati on thér, usi ng a stomacher. A series of
10- fold diluted liquids were prepared from-each sanple using sterilized
water, followed by adding 1 m of the diluted liquid to the culture nmedi um
for culturing the coliforns, covering the nediumw th a pol ypropylene film
having a thickness of- 0.04 mmand culturing at 37[err]C for 24 hours. At
the sane time, there was added, to a sterilized Petri dish, 1 m of another
diluted liquid, followed by addition of a deoxychol ate nmedi um whi ch had
been sterilized and mai ntained at 450C to carry out pour culture, culturing
at ‘37 [err]C for 24 hours and then thh ng Eﬁfua nunber of red turbid
col oni es and conparison of the results t \us obtai ned. The nunber of the
coliforms grown on the culture medium of the present invention and on the
deoxychol at e nedi um show good correl ati on therebetween
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as shown in Fig. 5.

Exampl e 5 (Reference Exanple 1)

To 1.5 liter

of water, there were added 85 g of carboxyl-nodified pol yvinyl

al cohol
| ndustry, Co.,
Vol . 42, pp. 31-35;

g of neat extract,

g of dipotassi um hydrogenphosphat e
fol |l omed by honpbgeni zati on of the suspension,

7.5 g of

pept one,
5

(Aquar eserve GP-01 avail able from N ppon Synthetic Chem cal
Ltd.)(see "Kogyo Zairyo (lndustri al
Japanese Pat ent Nos.

Material s)", 1994,
1, 495, 223 and 1, 633,875), 2.5
.5 g of sodiumchloride and 2.5
ve an agqueous suspension,

then drying the

suspension in the formof a filmso that the weight per unit area of

t he carboxyl -nodi fied pol yvi nyl

al cohol

was 85 g/ n2,

cutting the filminto -

circul ar
cul ture nedi um

subjected to the ethylene 10
variety of foods such as neat,

The resulting cul ture nmedium for

oxi de gas sterilization.

pi eces having a dianmeter of 50 nmto give a nicroorgani sm

m croor gani Sms was

Then, a

~

cut veﬁ?tables and househol d
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di shes (10 g each) were put in sterilized bags, followed by addition of
sterilized water in an amount of 10 times the volunme of the food and
honogeni zati on usi ng a stonmacher. A series of 10-fold diluted |iquids
were prepared fromeach sanple 15 wusing sterilized water, followed by
adding I m of the diluted liquid to the m croorgani smcul ture nmedi um
contained in a sterilized Petri dish, covering the mediumwith a

pol yethyl ene filmhaving a thickness of72/83 mmand cul turing at

35[err]C for 24 hours to determ ne the total viable count. At the sane

time, there was added, to a sterilized Petri dish, 1 m of another
diluted liquid used above, 20 followed by addition of a plate count agar
medi um whi ch had been sterilized and mai ntai ned at 45 [err]Cto carry
out pour culture, culturing at 35 [err]C for 48 hours and t hen

determ nation of total viable counts and conparison of the results thus
obt ai ned. The total viable counts on_the culture nedium of the present

i nvention and on the plate counf:4d§L nﬁﬁiun1shom1good correlation
t‘her ebet ween as 25 shown in Fig. 6. ' Exampl e 6 To one
liter of water, there were added 60 g of polyvinyl alcohol (degree of
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pol ymer i 24 on: 2400; degree of saponification: 88%, 85 g of peptone, 1.5
g of soybean peptone, 2.5 g of sodiumchloride, 1.25 g of dextrose
and 1.25 g of di pot assi um hydr ogenphosphate, followed by dissol ution
thereof with heating. The resulting m xed aqueous sol ution was
overlaid on a polyester filmso that the 5 weight per unit area of the
pol yvi nyl al cohol was 60 g/n2, foll owed?é | am nati ng t he overl ai d.
filmw th rayon-pol yester m xed nonwov8 abric (80 g/nferr]), drying

and cutting it into pieces having a size of 45 nmsquare to give a

m cr oor gani sm cul ture nedium then adhesion of the culture nediumto
the center of a polyester fil mI-_ljlvG t hi ckness of 0.1 nm and a size
of 60 mm square. The 10 nicroorganils wltd& e nediumwas subjected to the
et hyl ene oxi de gas sterilization. To the mcroorgani smculture medi um
there was added 1 m of sterilized water, to which 1/1000 vol une of a
1% by wei ght sol ution ¢f) 2+~3+5= triphenyl tetrazolium-chhoride in

et hanol had been - added, tjo thus perneate water into the t:ql ture

medi um After. com ng th§ fiber layer side of the culture nediuph 15 in
contact with subjects td[be tested such as hands or fingerd, the culture
medi um was covered with 4 pol ypropyl ene filmhaving a thi¥knesqy of 0.05 nm
f ol | owed by cul t UE rg; ag 35 [err] C for 24 hours. The col®nies gf the

m cr oor gani snms = Merejcolored red. It was found thet the usq of this

cul ture nedi um pe%nLLL)t ed Lhe *»

.

3

-

o ¢
L J

M1 CROORGAN | SM~CULTURE
(ONE-DAY CULTURE) (log

0.0 1 L ] ] 1 1 1 1 1

0 1 2 3 4 5 6 7 8 9 10

PLATE COUNT AGAR MEDIUM
(TWO-DAYS CULTURE) (log CFU/g)

(TS



Ao oY

formati on of cel onies on the surface of the fiber] | EME“; Tt S .
accordingly 20 nade the counting of the col onieg _REPE‘.‘C i S¥E Tta I éﬁy 462,
To 1.5 liter of water, there were added pol yvinyl
pol yneri zation: 1700; degree of saponification: §
acid-grafted 25 water-absorptive polynmes- (Sunfrieqh ST100MPS, avyaifl abl e
from Sanyo Chem cal I ndustries, Ltd.) neat jextract, peptone, Jsodium
chl ori de and di potassi um hydrogenphosphat e (M dght) of
6:2:1:3:1:1), folsitifdrther shjestadfdihe present invehtibhést progidech enltirewhéedium
heati ng. A rayon nonwoven fabric (80 g/nferr]) was

- 2 5- which permits quantitative or semi-quantitative determination of microorganisms
REPLACENMENT SHEET

i npr egnat edpr@sent imsamplfsciouke $estad ikynadding sterilimedesatento ttfm hﬂnuadlwetr@ht

per unit

“medium and then bringing the humidified medium into direct contact with a
subject to be tested as well as materials used in the culture medium.

According to the present ihvention, there is thus provided a microorganism
culture material having a water content of not more than 50% by weight and insoluble in
water having a temperature of not more than 50°C, wherein it comprises a water-soluble
polymer layer and a porous matrix layer as well as a culture médium obtained using the

material.

Brief Description of the Drawings
Fig. 1 is a diagram showing plane and cross sectional views of a specific

example according t0 an ‘'embodiment of reference example as well as

a mode of application thereof.

Fig. 2 is a diagram showing plane and cross sectional views of a specific
example accordingto an embodiment of the present invention as well as a
mode of applicatibn thereof. -

Fig. 3 is a diagram showing another specific example ac;cording to the

embodiment of the present invention.

In Figs. 1 to 3, the reference numeral 1 represents a substrate; 2 a
water-absorptive layer; 3 colonies of microorganisms; 4 a water-soluble polymer
layer; and 5 a porous matrix layer. |

Fig. 4 is a graph showing the relation between the total viable counts on
the culture medium of Example 1 and on the plate cpunt agar medium.

Fig. 5 is a graph showing the relation between the numbers of the |
coliforms grown on the culture medium of Example 4 and on a deoxycholate

medium.



area af the pol yvinyl al cohol was 75 g/n2, followed by
cutting it I nto pieces having a size of 45 mm square t{o [0
m croorgani smcul ture medi um The m croorgani sm cul turfe
subjected to the ethylene oxide gas sterilization. A's bjec

(such as a chopping board, a working tgble or floor) ]
sterilized swab over an area of 100 cnferr], followed lby suspendlng t he

Ceri o8 of 10-T ol G 1 Bed é‘famw e st eef‘Wé LfE et

of the dilut LN I ag
havi ng a thc@ﬁ:ﬁee@gg %EW%&# ?e\% FR@%&&‘%@@@@@%@‘@ at
35[err]C for 24 u e zed
petri dish 1 m PG *ﬁ&“ﬁ@%ﬂaﬁn@?@%‘#e{rﬁﬂ%@ ?%W%@Q?ﬁﬂa%%%ﬂé%% L
count agar Ll a r to
carry out p'a‘ﬁ"?f“ ol fﬁ%ﬁtﬁ?ﬁﬁﬁ@éfﬁ%ﬁﬁ@@f%‘?‘k%@“ﬁ%ﬁ% Exdnbre LY
det er mi nat i amdfont lee pdtaitice dexdmnase -digaremadanm.conpari son of the results

t hus obtai ned. The total viable counts on the culture nmedium of the
present inventi Oﬂlgaﬁds@n?ﬁdpﬁ $HowiRg Bt Pélaticry betwaah the hdwigsledotdiy ehat i on
t herebetween as in Exa e 5 (Reference Exanple 1). It was found

t hat the usthegfuiture medm:mmemmplemmandwn thedplateecéunt ragiar ovedifimc ol oni es on
the surface of the fiber layer while maintaining good dispersibility of

Best Mode for Carrying Out the Invention

The microorganism culture material of the present invention has a water-
retention ability, a water content of not more than 50% by weight and is
substantiaily insoluble in water having a temperature of not more than 50 °C. In
this regard, the term "has a water-retention ability" used herein means that when
water (containing nutrients) is added to the material in an amount of 0.2 to 1.5ml
per 10cm? of the latter, the material can retain water to such an extent that a
motile microorganism cannot move on the surface of the material through
migration and cannot penetrate into the internal {ayer thereof at the optimum
growth temperature within 5 hours and one microorganism forms a single colony
on the surface of the culture material. In other words, the moisture is retained by
the ingredients of the culture material or serves to form a highly viscous solution
before the motile microorganism initiates the cell division and thus there is not
any water in which the microorganism can move. The culture material
suppresses or prevents any movement of motile microorganisms on the surface
of the material and any penetration of the microorganisms into the interior
thereof because of such an ability of water retention and accordingly, the
microorganisms distributed on the surface of the culture material when a sample
is applied thereto can form colonies mainly on the surface thereof.

In addition, the term “substantially insoluble in water having a temperature



col oni es. and that this accordingly made the counting of t REPLACENMENE SHEEB Y}
e e

Exanpl e 8 The sane procedures used in Exanple 6

that a hydrophilized pol ypropyl ene nonwoven fabric (70 ¢/ p{arg]
ey L Borthery 54 Bog

substituted for the rayon-pol yester nonwoven fabric usefl
give a mcroorgani smculture nedium Test% of hands or
out according to the procedures used in Exanple 6 and

i rfri

pt

ed

esults simlar to

Baml o 2 tn' 8%, BPugiohe e RS, et rasctnan AT TBawaEhe Them -

N ppon  Shok YRisture content is preferably as low as possible, but the lower limit thereof may

vary depending on the ingredients and the selected method for storing the
culture material.

According to . an embodiment of reference example, -there is provided
a microorganisrh culture material comprising a sheet-like material which is
water-absorptive (or water-swellable) and insoluble in water and which can
substantially maintain its shape even when it absorbs water or gets swollen with -
water.

According to an embodiment of the present invention, there is
provided a microorganism culture material comprising a water-soluble polymer
layer and a porous matrix layer.

The present invention will further be described below.

Water-Absorptive Materials

As a sheetlike material (hereinafter referred to as “water-absorptive
material®), which is water-absorptive (or water-swellable) and insoluble in water
and which can substantially mai.ntain its original shape even when it absorbs
water or gets swollen with water, the following materials may be used in
reference embodiment of the present invention:
(1) Crosslinked Products of Water-Soluble Polymers
(2) Water-Absorptive Polymer Derived from Starch
(3) Cellulosic Water-Absorptive Polymers
(4) Acrylic Water-Absorptive Polymers
(5) Maleic Anhydride Unit-Containing Copolymers
(6) Vinyl Pyrrolidone Unit-Containing Copolymers
(7) Polyethereal Water-Absorptive Polymers (such as polyethylene glycol-

diacrylate crosslinked polymer)



Kagaku Kogyo Co., Ltd. (starch-polyacrylic acid conposi te _cﬁEﬂ.QCEMEféHSHEET
polyner) was inpregnated with an aqueous sol ution contaiji
extract and 10 g of dextrose per 1 n2 of the polyner sh;

[

g < g o0 p G
dried. The sheet was cut into circul ar pieces having a Hi ngfrsej?,bg%

e
foll owed by adhesion of the circular -pigge to the center] o - }
pol yet hyl ene- coat ed paper having a thickness of 0.3 mmgnd a size of 80

Tout dect est POMACBARNEIS,PRARERS i barticizedhans PuIRpiast IS 3 THRIORGLFEtaN oot
working t abiayfiehicafd BaviRBBhest St Slitout FRpRdsudhpsot B i
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Microorgahism~Culture materials

The microorganism culture materials according té the present invention
comprises a plurality of ingredients which are mixed or compounded together.

As the reference embodiment of the present invention, the
culture material comprising a single ingredient can easily be

prepared by, for instance, applying a suspension which is obtained by dispersing
an ingredient (a water-absorptive polymer) in a solvent, onto an appropriate
substrate (such as a polyester film) and then evaporating the solvent. In the
preparation of the culture material, nutrients may be incorporated into the
coating liquid to give a nutrient-containing culture material. Alternatively, the
culture material may likewise be prepared by mixing a water-absérptive polymer
and a water-soluble polymer and then forming the mixture into a sheet or a film;
by crosslinking an appropriate sheet or film with a water-soluble polymer; by
crosslinking an appropriate fiber material with a water-soluble polymer and then
forming into a sheet; or by forming a water-soluble polymer into fibers and then
forming the fibers into a sheet.

A composite may be prepared by, for instance, a method which comprises
mixing the ingredient of the foregoing water-soluble polymer layer (a film- or
sheet-like product) with that of the porous matrix layer (such as fibers) and then

forming the resulting mixture into a film or sheet; a method which comprises
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productibn and use. Moreover, the area size of the portion of the plate-like

culture material wh'ich, is directly brought into contact with a subject preferably
ranges from 1000 to 6500 mm?and more preferably 1500 to 3000 mm?®

Shown in Fig. 1 are a plane view and a cross sectional view of a specific
example according to .an embodiment of reference example &s well as a
mode of the use thereof. In this specific example, a water-absorptive layer 2
containing nutrients is disposed on a substrate 1. Microorganisms are applied to
the surface of the water-absorptive layer 2 by dropwise addition of a sample to
be tested to the surface of the layer 2; or by directly wiping up a sample to be
tested with the surface of the layer 2, followed by culturing of the microorganisms.
Water may penetrate into the interior of the water-absorptive layer 2, but
microorganisms cannot penetrate into the layer 2 and remain on the surface of
the layer on which they grow while taking the nutrients included in the water-
absorptive layer to thus form colonies 3.

The average thickness of the water-absorptive layer 2 suitably'ranges
from about 0.01 to 4 mm, preferably not more than 3 mm and more preferably

0.05 to 2.0 mm.

The substrate 1 may be used or may be omitted and if it is used, the
thickness thereof suitably ranges from about 0.03 to 2 mm, preferably not more
than 1 mm and more preferably 0.04 to 0.2 mm.

Shown in Fig. 2 are a plane view and a cross sectional view of a specific
example accordingto an embodiment of the present invention as well as a
mode of the use thereof. In this specific example, the culture material comprises
a nutrient-containing water-soluble polymer layer 4 and a porous matrix layer 5, .

which are laminated with a substrate 1. Microorganisms are applied to the




RN SR

out .the solution, bonding of the nonwoven fabric.to the forfegppp
al cohol film drying and cutting the resulting | am nate info pe+

pi eces havi ng a dianeter of 50 mmto thus forma m cr¢ofgani sm cul turp
medi um The resul ting culture medi umwas adhered to afpél yedwkil 1999m
having a thickness of 10 100[err]m and_g, size of 70x80nm and_{hen .
subjected to the ethyl ene oxi de gas sterilization. Then,"

4

a variety of foods such as neat, cut v %et bl es and .ouse{1 -
(10°g each) Wit aazhi POl Mt da¥RIGE P BaRiies 5MRAGPt AorPBRIeIBD K
1| LB ORGP0 3 8 A P S B
cul tur'e. mectfgee SRSyt &8y i ot i Bl i il glbee ot Bl SRR Gtac™

pol ypr opy! ew&hfdﬂenbaﬁﬂézgf@lowed b}tihirsrglhﬂﬁ@ o?th8- RefcraBrgitfsrRs! WatePImay 35

[err]C for 24 hours. t he sane there was added, to a

sterilized Reizdntaliysénd deticaltyf diase e thdlintatior of thelipbdus sastriklayet®hen
foll owed by addition of a plate count agar nedi um whi ch had been

sterilized amideseitrthei wakbr-soluble pelymet lager 4ratywhich ip dissobust iineepolymiarur i ng
at 35 [err]C for 48 hours and then determ nation of total viable
counts and leyepdeinddhesutiends. The waderssalgblepelyroer andthe natientsodissolvedbl e
counts on the culture nmedi umof the | present invention and on the plate
count agar iRetieuwRiaiograguslly Reneliate it Y makibs layer i @ndathush e waterk; .
Che tor ot 491 ek S iobl e e 4B Tt S ARSI S =
i Nt & i GofRtbe AP Sl e/ flraorganisifl PbfSd ¥ fhe Sittadebrn8 b n! ¥
-2 8- matrix layer 5 partially migrate into the matrix layer 5 along with the moisture, but

cannot penetrate into the water-soluble polymer layer. For this reason, when the

upper end of the water-soluble polymer solution arrives at the surface of the

matrix layer 5, the microorganisms grow on the surface of the matrix layer 5 to

thus form colonies 3. .

in the microorganism culture material according to the

embodiment of the present invention, the avefage thickness of the water-soluble

polymer layer 4 suitably ranges from about 0.01 to 3 mm, preferably 0.05 to 2.5

mm and more preferably 0.1 to 2.0 mm, while that of the porous matrix layer 5

suitably ranges from about 0.2 to 4 mm, preferably 0.3 to 3 mm and more

preferably 0.4 to 2.5 mm. The avérage thickness of the microorganism culture

material which comprises a water-soluble polymer layer 4 and a porous matrix

layer 5 suitably ranges from about 0.2 to 4 mm, preferably 0.3 to 3 mm and more

preferably 0.6 to 2.5 mm.

The substrate 1 may be used or may be omitted and if it is used, the
thickness thereof suitably ranges from about 0.03 to 2 mm, preferably not more
than 1 mm and more preferably 0.04 to 0.2 mm.

The amount of water retained by the porous matrix layer 5 of the
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density of the matrix layer 5 preferably ranges from 3 to 600 kg/m® and more
preferably 12 to 250 ka/m®,

The weight of the water-soluble polymer layer 4 of the microorganism
culture material of the invention per unit area thereof is preferably not less than
0.5 time, more preferably 0.5 to 4 times and most preferably 0.5 to 2 times the
weight of the porous matrix layer § per unit area.

In the - embodiment of the present invention, the porous matrix
layer 5 may partially or completely penetrate into the water-soluble polymer layer
4, as will be seen from Fig. 3. In general, the overlap between the polymer layer
4 and the matrix layer 5 is suitably not more than 90% of the thickness of the

matrix layer.

Substrate (Reinforcing Layer) or Reinforcing Material

. The microorganism culture material of the present invention may further
comprise a substrate (reinforcing layer) or a reinforcing material; As materials for
such substrates (reinforcing layers) or reinforcing materials, suitably used are,
for instance, sheets or films produced from water-insoluble synthetic resins
(such és polyesters, nylons and polyolefins). It is suitable that the thickness of
the substrate {or reinforcing layer) preferably ranges from about 0.03 to 2 mm
and more preferably 0.04 to 0.2 mm. In the embodiment, the substrate 1
(or reinforcing layer) is preferably formed on the side of the water-soluble
polymer layer 4. opposed to the side to which the porous matrix layer 5 is fitted,

as shown in Fig. 2.

The reinforcing material may be fitted to the culture material by combining
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conpared with the usual m ¢roor gani smt est .
bag or a Petri dish or sandwiching of the culture medium between plastic films.
When microorganisms are cultured while sandwiching the microorganism
culture medium between, for instance, plastic films, the medium may previously
be attached or adhered to one of the films.
The microorganism culture medium of fhe invention permits the direct

contact-test in addition to the usual food test and environmental test.

Examples
The present invention will hereinafter be described in more detail with

reference to the following Working Examples and Reference Examples, but the

present invention is not limited to these specific Examples at all.

Example 1

To one liter of water, there were added 80 g of polyvinyl alcohol (degree of
polymerization: 1800; degree of saponification 88%), 2 g of meat extract, 6 g of
peptone, 2 g of sodium chloride, 2 g of dipotassium hydrogenphosphate and 10
mg of 2,3,5-triphenyl tetrazolium chloride, followed by dissolution thereof with
heating, converting the resulting solution into a film by drying it on a polyester
film having a thickness of 20/.zm and a size of 1 X1 m to give a polyvinyl
alcohol film. The polyvinyl alcohol film was bonded to a nylon melt-blown
nonwoven fabric (90 g/m?, which had been immersed in a 1% by weight
aqueous solution of peptone and then wrung out the solution therefrom, and

dried. The resulting laminate was cut into pieces of 45 mm square, followed by
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deoxycholate, 5 g of peptone, 1 g of ammonium iron citrate, 2.5 g of sodium
chloride, 1 g of dipotassium hydrogenphosphate, 5 g of lactose and 0.0165 g.of
Neutral Red, followed by clisso!u_tion thereof with heating, converting the
resulting solution into a film by drying it on a polyester film having a thickness of
20 um and a size of 1 X1 m to give a polyvinyl alcohol film. The polyvinyl |
alcohal film was bonded to a rayon nonwoven fabric (80 g/m?), which had been
immersed in water énd then wrung out the solution therefrom, and dried. The
resulting laminate was cut into circular pieces having a diameter of 50 mm,
followed by adhesion of the piece to polyethylene-coated paper having a size of
70 X80mm and sterilization of the paper with ethylene oxide gas to thus give a
culture medium for culturing the coliforms.

Then, a variety of foods such as meat, cut vegetables and household
dishes (10 g each) were put in sterilized bags, followed by addition of 100 ml of
sterilized water and homogenization thereof using a stomacher. A series of 10-
fold diluted liquids were prepared from each sample using sterilized water,
followed by adding 1 ml of the diluted liquid. to the culture medium for culturing
the coliforms, covering the medium with a polypropylene film having a thickness
of 0.04 mm and culturing at 37°C for 24 hours. At the same time, there was
added, to a sterilized Petri dish, 1 ml of another diluted liquid, followed by
addition of a deoxycholate medium which had been sterilized and maintained at
45°C to carry out pour culture, culturing at 37 °C for 24 hours and then counting
the number of red turbid colonies and comparison of the results thus obtained.
The number of the coliforms grown on the culture medium of the present

invention and on the deoxycholate medium show good correlation therebetween

as shown in Fig. 5.

Example 5 (Reference Example 1)
To 1.5 liter of water, there were added 85 g of carboxyl-modified polyvinyl
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impregnated with this équeous solution to such an extent that the weight per unit
area of the polyvinyl alcohol was 76 g/m?, followed by drying and then cutting it
into pieces having a size of 456 mm square to give a microorganism culture
medium. The microorganism culture medium was subjected to the ethylene
oxide gas sterilization. A subject to be tested (such as a chopping board, a
working table or ﬂoor) was wiped up with a sterilized swab over an area of 100
cm?, followed by suspending the microorganisms thus wiped up in' 1 ml of
sterilized water, preparation of a series of 10-fold diluted liquids from the
suspension, addition of 1 ml of the diluted liquid to a culture medium-containing
polyethylene bag having a thickness of 0.04 mm, tightly sealing the bag and
culturing at 35°C for 24 hours. At the same time, there was added, to a sterilized
Petri dish, 1 ml of another diluted liquid, followed by addition of a plate count
agar medium which had been sterilized and maintained at 45°C to carry out pour
culture, culturing at 35 °C for 48 hours and then determination of the viable
counts thereon and comparison of the results thus obtained. The total viable
counts on the culture medium of the present invention and on the plate count
agar medium show good correlation therebetween as in Example 5 (Reference Example 1).

It was found that the use of this culture medium permitted the formation of
colonies on the surface of the fiber layer while maintaining godd dispersibility of

colonies and that this accordingly made the counting of the colonies easy.

Example 8

The same procedures used in Example 6 were repeated except that a
hydrophilized polypropylene nonwoven fabric (70 g/m? was substituted for the
rayon-polyester nonwoven fabrié used in Example 6 to give a microorganism
culture medium. Tests of hands or fingers were carried out according to the

procedures used in Example 6 and results similar to those observed in Example

6 were obtained.
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was impregnated with an aquéous solution containing 2 g of potato extract and

10 g of dextrose per 1 m? of the polymer sheet and then dried. The sheet was cut
into circular pieces having a diameter of 60 mm, followed by adhesion of the
circular piece to the center of polyethylene-coated paper having a thickness of
6.3 mm and a size of 80 mm square to give a microorganism culture médium for
use in yeasts and moulds-test. This microorganism culture medium for yeasts
and moulds-test was subjected to the ethylene oxide gas sterilization. A subject
such as a working table or floor was wiped up with a sterilized swab over an area
of 10X 20 cm, followed by suspending the microorganisms thus wiped up in 2 ml
of sterilized water, preparation of a series of 10-fold diluted liquids from the
suspension, addition of 1 ml of the diluted liquid to the microorganism culture
medium for yeasts and moulds-test, prepared above, and culturing at 25 °C for
5 days and separately, 0.2 ml of the suspension was applied to a potato
dextrose-agar culture medium preliminartily prepared, followed by culturing at
25 °C for 5 to 7 days, determination of total viable counts and corr-iparison of the
results thus obtained. The total viable counts on the culture medium of the
present invention and on the plate count agar medium show good correlation

therebetween as shown in Fig. 7.

Example 10

To one liter of water, there were added 90 g of polyvinyl alcohol (degree of
saponification: 88%; degree of polymerization: 1800}, 2.4 g of meat extract, 7.2 g
of peptone, 2.4 g of sodium chloride, 2.4 g of dipotassium hydrogenphosphate

and 10 mg of 2,3,5-triphenyl tetrazolium chioride, followed by dissolution thereof
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0.3 mm and_ a size of 80 mm square, followed by the ethylene oxide gas
sterilization to thus give a culture material. A solution (1 ml) prepared by
dissolving 2 g of potato extract and 10g of dextrose in one liter of water and then
subjecting the solution to autoclave sterilization was added to the resulting
culture material, followed by direct wiping up of, for instance, a washed chopping
board with the culture material, covering the material with a sterilized
polypropylene film having a thickness of 0.04 mm, and culturing at 25°C. There
was observed the growth of moulds on about 20% of the culture medium. In

other words, it was found that moulds were attached to about 20% of the

subjects tested.

Industrial Applicability of the Invention

The culture medium prepared using the culture material of the present
invention can be used, by itself, in almost all of the applicationé such as test of
liquid samples, food test, test of environment and direct contact-test and the use
of the culture medium also makes the execution of microorganism-test easy.
Moreover, the use of the culture medium of the present invention permits the
execution of the direct contact-test even if the subject to be tested is curvature
andfor more or less uneven. In addition, the culture medium has a small
thickness and does not take space when carrying out culturing, and if a
supporting sheet is used, the culture medium may more easily be used.
Furthermore, the amount of waste generated after the use of the medium can

considerably be reduced as compared with the usual microorganism-test.
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What is claimed is:

1. A microorganism culture material having a water content of not more than
50% by weight and insoluble in water having a temperature of not more than 50°C,

wherein it comprises a water-soluble polymer layer and a porous matrix layer.

2. The microorganism culture material of claim 1 wherein the viscosity of a 4%
by weight aqueous solution of the water-soluble polymer (at 20°C) ranges from 10

to 80 cps.

3. The microorganism culture material of claim 1 or 2 wherein the water-
soluble polymer is at least one member selected from the group consisting of
polyvinyl alcohol (PVA); modified PVA; cellulose derivatives; starch and
derivatives thereof; polysaccharides other than the cellulose derivatives and
starch and derivatives thereof; acrylic acid and derivatives thereof; polyethers;
and proteins.

4. The microorganism culture material of claim 1 or 2 or 3 wherein the material
for forming the porous matrix layer is at least one member selected from the
group consisting of textile fabrics, nonwoven fabrics, porous films and sponge-like
materials formed from at least one member selected from the group consisting of
synthetic fibers, semi-synthetic fibers, natural fibers and inorganic fibers; and
porous ceramics.

5. The microorganism culture material as set forth in any one of claims 1 to 4
wherein the porous matrix layer has an amount of retained water ranging from 15
to 200 mg/cm?, a weight per unit area ranging from 10 to 200 g/m? and a density
ranging from 3 to 600 kg/m®.

6. The microorganism culture material as set forth in any one of claims 1 to 5
wherein the water-soluble polymer layer has a weight per unit area equal to 0.5 to
4 times the weight per unit area of the porous matrix layer.

7. The microorganism culture material as set forth in any one of claims 1 to 6
wherein it comprises a reinforcing layer. '

8. A microorganism culture medium comprising the microorganism culture
material as set forth in any one of claims 1 to 7 and at least one nutrient
incorporated therein.



