1 2187474 A nmethod for the determ nation of mcrobe ,
concentrations by means of a plating nethod and di shes used therein The

i mventi on relates to a nethod for the determ - nation of mcrobe-

concentrations by a plating nmethod, wherein a sanple and-a nedium are ;
plated in a dish, the nediumis al l owed to solidify and the sol i di.fied

plate is |ncubated whereafter the colonies in the plate are counted. Ther\

|nveqt|on is al so concerned with a dishkuit- able for the det ]hgﬂé éza of
m crobe concentrations by nmeans of a plating nmethod. In the dairy

ot her food[er ]ié ff n1crobhology, medi cal m crobiology as well as in the
gener al mtxfé#%~££8%y——ﬁh§_&e detpradnation afeimnites ofncestoResoRaN-
tained in a ypheans genar pllhy g MetthodUandy JIRAL: lution, prate
met hods. Many of the so-called |nrernarl0“—égz—eeﬁﬁapgéfgg-égﬂﬂﬁﬂg.are of
this type. In dllutlon pl ate nethods, a certain volunme of a sanple to be
exam ned or of a di|%ieoknventéoh relameeutol&tg@ﬂﬂ%daﬂgyrghéh & e %%ﬁL 10

to 15 mM of @;eAtieid |SF Gt e able of solldlfylng (agar and
having a teq%reuLue of 4%r6 S QEH@}% n§ b¥he Sdahis hedwle is
i medi atel y % th ?mp%%dan aanadtlhm sre pilditeidcdn Qnal%ral layed to

o o neiem uenezouee €9 dohens kil el 6T LTS, S

medi um can aI %k d before t Blat
| ayer of even th| heseon 1hererthe THEeSSPﬂ-CméIESl an pth&t@é.aa:reeatngned

upsi de down SR¥NEesoedhen imvemcidmt bs %196Ubaht@?hedTﬁithn%U%ig §¥%ﬁ)
o2y Shomroten ot S LI DGEE RICERE [Snlnteadioms e 1o o8
exam ned. Th@eBP§h€§zﬁw?%4¥%ﬁgum¢tmmdal posi tion during the incu- bation.
After the incubatiodn ¥eOMAHryihd enddLhed fgod _stuff microbiology,

medical microbiology as well as in the general microbio-

logy, the determination of the number of microbes con>

tained in a sample is generally carried out by means of

dilution plate methods. Many of the so-called internatio-

nal comparative methods are of this type.

In dilution plate methods, a certain volume of a

sample to be examined or of a dilution thereof is inocu-

lated in a petri dish. E. g. 10 to 15 ml of a sterile cul-

ture medium capable of solidifying (agar) and having a

temperature of 45 * 19% is poured on the sample. The =,

sample is immediately mixed with the medium, and the so- ég?

lidification is allowed to take place at room temperature

on a horizontal surface. The sample and the medium can

also be mixed before the platlng. The solidified medium

forms a layer of even thlckness on the dish. The soli-

dified plates are turned upside down and placed in an

incubator (1ncubat10n). The incubation temperatures

(e.g. 10° c, 30° c, 37° c, 44° c, 55°C) and the incubation

time (e.g. 2, 3, 6 and 10 days) depend on the method

applied, mainly on what microbe groups are to be examined.

The dishes are in a horizontal position during the incu-
bation. )

After the incubation, colonies in the petri dish ' |



2 are counted. The anount "of the inoculumin the sanple and the dilution
rati os being kmown, the number of micro- bes pér [err] wunit volune or

[err] unit weight of the sanple, usually mcrobes/m or nicrobes/g, can be
determi ned from the number of countable col onies. The nmedi um may contain as
mnde,a diversity of nutrients as possible in order that as many m crobe
types of .t he sanple as possible would have the required growth conditions
(a so called total colony count). The nutré ents of the medi um may al so be
restricted or known growth in- hibiting conponds nay be added to the

medi um Such ne ri, to 88 sel ctlve nedla and the object is to
make a certain %%roogu{gtg)dﬁp 'lfﬁjestl s a‘f) Hﬂ; theh srRREe i ed

out  ocul arly (b@nhfedhe ofilwtson mtalqsarh;ezdfgnmas@n,ortﬁy HEBMEr O £ R d L ULS
elec- trical coweld R dRHF (: cqunt er h col ony
concentration in th%dl sh. rg%tlrt?g{og e%ggu X‘ml wef’sgﬁi‘hscf%t}a%y sapple,
include in the SSHALLYyMéRrPhes/mds qrf]@lcﬂ;]Qh%S/(mamart yoeo fd evite e b SE e

exceed a det er mthed numelr! dfolcdutladlee colidhidy.ates having a diameter of 9
cmthe upper limt is &igard d to be 300 colonies. In order to be able to

exam ne sanpl es havi ng achgi e FBEe COBtedR 2k e ia diyensidwsafy to use
di l ution techni gusgiehtspeaacpossibile in widald )tl'iaJtW%)éS rri&@&e%ﬁ%rﬁbﬁeo s

dilutions.in thgep [ K,T e rati successive dilutio
covers 70 to 90§§e$ﬁ%eﬁgm e t he %gsgl%ﬂé %&IFE& eQyd Hfido 198 Wt i ng

stage (dependin Bﬁltthensu;ssosedcnééedofcoctallutcpdnpy Goluntr)esnwwlnmg;lﬁ,enttlge

mag eri al need i 6fatRul kB @mOkatn r ls 150 rior dilytiaqn
pI%fe nmet hods hay hus a Tsaay géﬁngg f%gtgﬁﬁggdrg§uﬁgethg SW art& on
of large dilu- ﬁfgﬁ%éPF]CQEPPB aﬂaythﬁ gdfaepy &0i heomedewmraﬁu@hlmeﬂdas

are referred to as selective media, and the ob]ect 1s to
| ‘make a certain microbe group distinguishable. '
The counting can be carrled out ocularly (by means
- of known axialiary devices) or by means of various elec-
crlcal counting devices (automatic colony counters).

A high colony concentration in the dish restricts
the countlng. It is customary to include in the counting
only plates the colony quantity of which does not exceed
-a determined limit; for instance, with plates having a
_dlameter of 9 cmy the upper limit is regarded to be 300
colonies. In order to be able to examine samples having
a high microbe concentratlon, it is necessary to use

" dilution technlques. In practice, it is usually always
necessary to use dilutions in the platlng work. The
' preparatlon of successive dilutlons covers 70 to 90 per
cent of the working time required for the whole platlng
stage (depending on the supposed need of dilution). Cor-
.respondlngly, the mater1a1 need is a multiple of the |
number of dilutions.
Prior dilﬁtion plate methods have thus a disad-

- vantage that they require the preparatlon of large dilu-
"tlony series and the cultivation of several dllutlons.
A great number of dishes is thereby required; further,

a lot of incubation space 1s needed. In other words, the



A great nunber of dishes is thereby required; further, a | ot of incubation
space is needed. In other words; the 3 nethods are conplicated and
time-consum ng. The object of the present invention is to provide a method
whi ch” avoi ds t he above di sadvant ages and enabl es t he deternination of

m crobe concentrations in a sinple and reliable manner.
means of the nethod according to the Bnvention which is characterized in”
that the nmedium and the sanple are mxed in order to obtain a honogeneous

mxture [err] the mcrobe concentration of which is constant, and the
m xture i s matleods avei domplicathdt anfe tHAPcConFUERAGss of the medi um

varies in a con- t&ﬁglg

medi um cont ai ni ng n1croggs I's made to solidify in .a dish so fhat e

t.h
t hi ckness of mﬁbhgélwa-Fheé"ﬁééﬁuhhﬁaPPé’é’ei ﬂléa@é’taé’rtrﬂ% bLﬁFe
medi um can @ﬁenagéerﬁlﬁﬁthghfbflﬁl%r%b%gb@n%eﬂtrdﬂidﬂuﬂlﬁfuasumgﬁe

t hi ckness is determ means t he netr th S en the
| ayer thi ckanﬁe§§leg§ﬁem 8ftm \Tgllll Sed 5 %6: (?ﬁ'e di-s] hmﬁoea dél é{]& t \(?naanot her ,-

This is achlevedQ

EBRNEE. tthpQ'@%le%t' deveditildhe i nigrvidge that a

| ayer

t he quantltmeﬁﬁoahaccordmngstmamhes1maﬁmmymmuwhkyh/15ﬂﬂbd§ﬁﬁt§ﬂkﬁ%@caﬂ

al so be appliedyin SHEh@ TRR JOA chaals b dialdind Ala e SaEl cgnd the

mediumi s mPe Vent |ona petri I'sheige | N _anounts differing in an

accurat el y dbteini actomegentns priFdures ARdlEicroks qanaentiakion

di fferent |gyepythjc EQe§§ﬁ§ta1nrte Wi ahasmistidbe h\enele €WasoTdiDff er

rationall zation a

ot her

vantages than the elimnatjion of the need of

successi ve @p| thpsnshepdayea fbickness Rkiths I R IR et i DreOe-

vel oped col gphesedr Ragheli.ngui shed . after incubation in different densities
at the enuneration %ta%as .t he

ic J.ddenSIft 34:he invention 1s that a medium
contalnlng mlcrobes is made to solldlfy in a dish so that
the layer thickness of the solldlfled medlum varies in a

- determlned manner. The medium can be made to solidify in

a 51ngle dish, so that the layer thlckness is determined

by means of the geometry of the dish. When the layer thick-
ness of the medium varies from one dish portlon to another,

the quantlty of the colonles varies correspondlngly.
 The basic idea can also be applied in such a man-.

ner that the mlxture of the sample and the medlum is

metered in conventlonal petr1 dishes in amounts dlfferlng

in an accurately determlned way. This produces a series

of plates hav1ng dlfferent layer thlcknesses. The method

as such, however, does not offer other ratlonallzatlon
advantages than the elimination of the need of successive
dilutions.

Accordlng to the baslc 1dea of the 1nventlon, de-
veloped colonies are dlstlngulshed after 1ncubatlon in
different densities at the enumeratlon stage, the density
being at its lowest in the thinnest agar layers and at

llts hlghest in the thlckestlayers,varylng with the geo-

metry of the medium in areas hav1ng a layer thickness

'therebetween. When the sample and the medium (agar) are

mlxed carefully before platlng, the amounts thereof being -

C}



ei at it ' ' gar hest in the
being at its lowest in the thinnest agar layers and at its hig

thicgest | ayers, varying with the geo- netry of the nmediumin areas having
a hayer ,thi ckness t herebet ween. Wen the sanple and the nedium (agar) are

- m xed - carefully before’ pl ati ng, the anounts there@f'being 4 known and
the ggometry of the mediumand the dish matema- tically controlled, the
nmi crobe concentration of the sanple is easy to determine. Al information

[ i n [ i ilized in
corresponding with accepted nicrobiol ogichl standards can be uti _
t he deferningtion -only colonies clearly distinguish- able in the different
| ayer thickness _zones of the plate are taken into account. The | ayer
" thi ckness gradif®M"H&nd &he meemsteviafsithe greddiumtarst the didlbometssmand

this is taken ltn.tc(ala.chﬂtﬁdllfel&; M iRt dbe ‘%“*ﬁ?‘es 01} rgﬁlt"@{atlon At

the plating st ortance .t hat the
posi Itol oned on %Qﬁxg“ zont s%’urg) 3" EIMERe - Aldn dadermstt ione qﬂmftasrgmdamg)d

according to tWathneerepted hichobdodogdiviale standairdss e H@Qzﬁﬁsﬁrz)s%dl .
because the coRankndeREkLYsaRLhiCLEIY Echowile bS ooyt ed sl Teast |

ne parts of t virtu
ialtufe nedlunﬁgiﬁ éBnﬁBPeélﬁﬁ?ﬁepﬁldBY#UthbdsknasEOzbme%OoﬁE&HéﬂﬁléﬁwWng

i s obt ai ned |natéetuﬁéhlmﬁtblHEcoGﬁ%auﬁﬁenQa§%§Cgﬁ%#%ﬁggblUt' SS%a%eto t he

Egggegf guc1223|géiﬂgﬁugk8n ggﬁigyfhga%g;%§&§f(é@emsbﬂoasesoonadqabu@‘y, to
the nunber of partakeheintdbshesonneded) +ha. thh@h%EQ%@bb% naNes 135G used,
‘ “W‘ erial séhigPalisnP’ RROLALOBTae Ry 22067 5t 35 2% Tnportance
that the dishes are really positioned on a horizontal sur-
face.

The advantages of the plating method accordlng to
the invention:

1. No successive dilutions are necessary, because
‘the colony density is sufficiently low to be counted at
least in some parts of the plate by virtue of the varying
layer thlckness of the culture medium. As compared with

- prior methods, a 70 to 90 per cent saving is obtained in
the working time, because no successive dilutions are
needed.

2. The saving obtained in the . culture medium is
proportional to the need of successive dilutions in prior
methods (as well as, consequently, to the number of paral-
lel dishes needed).

3. If disposable dishes are used, the material
'savings are proportional to the number of successive
dilutions required in prior methods.

4. The need of incubation space is reduced'consi-
derably because no parallel dishes required by successive
dilutions are needed. The same applies directly to the
need of working rooms and material facilities.

5. It is not necessary to count the colonies over

~ the whole dish, but a colony material sufficient for the
. determination is obtained from counting zones and sectors



dighutions required in prior methods. 4. .The- need of* i ncubat i on space is
reduced consi - derably because no parallel dishes required by successive
dilutions are needed. The sane applles directly to the need of working

roonstﬁnd material facilities. 5. It Fs3not necessary to count the ‘col onies
over e f t t er m natifo
over 1 ngggftggggl@ggn;%ga%gémm Ut Ane UL G it f Ofe L deoKle natifon

es and “sectors 5-- det er m ned t he .
geonetry offheheobwiting ePenatianhs B iR b 1 rand O?P?%d%@

sinplified, g R%%ﬂ%%dﬂJHHéif&iﬁdﬁioﬁf&ﬁdCh&sﬂ¢énséﬁmbmééscaﬁsequences
are eI|n1na e 6. The entire nethod, including the colony enune- ration,

can be .mecRaAMiE@ &% -aut omat ed, 'nalnly by utilizing and nodi fying prior
techni ques. The gni crivlee themham,s :'atrl:.‘ahdfa\dg byhereembony ehemeret hod

according to the |nventOb on ech%{egnrerleﬁfﬁﬁa; e w&l }_Hl%eﬁg {nggpggh ed

by neans OF ace a pri ution plrate
net hods. Thad muaﬂfymngﬂpmlqr(ﬁﬁQhQ#QPQﬁsh SU|tabIe for the determ nation

of m crobe concehtl &t %&ycmgﬁtﬁtfow%b’@éﬁéd n@}h@gaﬂgebgl fhée

honbgeneous m xture of a mediumis poured into thiyto of a

di sh at a gietdiod @@ﬂQHQ}&Hn¢Rt¥ﬂPrﬁﬂﬂ%ﬂ%ﬁ?% %?¥Bﬁkﬂt?oe§BF?ﬂ? and the
sol i di fi ed yaiat Gilth izea{baiLbb thEieR( b erméohonb £5pt Dot hike phatis . ahe

e O e R e
P?gF?gSFousap1xﬁnmeﬂnﬁeﬁﬁfunchISbsmtmvhdeedanﬁxshreuhaabhg fozothe
Crol ey AR ARy ' DGR S REIRECRpILNE BySfeatRookenl o | dea ol
di sh vari epour plate method wherein a homogeneocus mlxture of a sample
and a medium is poured into the top of a dish at a single
pouring point, the mixture is allowed-to solidify, and
ﬁhe solidified plate is incubated, whereafter colonies
~in the plate are counted. The dishuischaracterisedin'
that the shape of the dish is mathematically known and
constant, whereby after the pouring of the homogeneous
- mixture into the dish solidified mixture having a con-
trolledly varying layer thickness is formed in the dish.
The basic idea of the invention, i.e. that the thick-
ness of the solidified medium in the dish varies in a
known, controllable manner, can be realized by the use
~ of dishes of a new type: the dish is such in shape that
. after the mixture of a sample and a medium has been plated
on a horizontal surface, a solidified layer is formed
in: the dish the thickness of which layer varies in a con-
trolled manner. This new type of dish may be e.g. round,
such as a conventional petri dish,'or'fectangular, for
instance. The layer thickness of the medium is adjusted
to a desired value by giving the bottom surface of a
round dish a-spherical.or a mathematically controlled
aspherical shape which may be rising or descending. The
bottom of a round dish can also be made rising or des-
cending by providing the dish with concentrically ring-
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known, control | abl e manner, can be-realized by the use of dishes of a new
type: the dish.is such in shape that after the mxture of a sanple and a
nedirum has been plated on a horizontal surface, a solidified layer is
formed in the dish the thickness of which |ayer vari‘es in a con- trolled
manneL. This heM/type of dish may be e.g. round, such as a conventional
petrf di sh, or rectangular, for instance. The layer thickness of the medium
i s adjusted to a desired val ue by giving®he bottom.surface of a round dish
a spherical or a mathematically controll ed aspherical shape which may be

I Si r descgpding. bottom of a _round dish can also be nade rising or
é'ei'. ngegdi ng bgﬂgk’ggrdgﬁglﬁﬁé‘ &ﬁ]sﬁfl\?f‘f’ﬁ EUREeRer pEgaISy Wit a cigostiaped,
hori zont al pIan&anQUrEacéaaeeaseawhthhe_mﬁﬂdubarynba?a&t%%{gépgl%ﬁgQgﬁ_the

1 ddl e. The b 0fian' ans .gu may rise linearly, \
g}?gufar a?c géﬁ?ﬁ}sgﬁghoﬁﬁg Qﬁgghg%%Fg%erya§8ﬂﬁr8lFéJCH&ﬁHePFCIPri§naIso
possi bl e to pr®8ectherpnpa Qmﬁﬁicaliyccangubéﬂfdimhnnekh Eecﬁangub@r

i gbl B P r of a .
ptanar surfacepeseabléot8BELobidli $h89boftBhCo s § %ggalggﬁgggﬁ dlsh withe,

tangular digh is a rectapgle. The _geonetry of 't _ AN
L;Cngagg of péf??ga?gﬁiirO?TSP?Fe?BﬁFaﬁEi§ﬁ9§sp§§imﬁbﬂedton1shagbOAtpwe-

there- of. Theferredushapgeoft i Ewes{iﬁﬁiafhaigﬁdk?%n?éc?ﬁgsilﬁbe%%‘?gnan%|
e ) 1 .

the advant agecd SRErEY BF Ehe btRoteacEbra: S F6tt R RROBR: PENpeaRiDe
achi eved by né%h@n%fofh?sfﬁ¢pdnbfhdighe$.pbbifﬂoged?ﬁnftgengrgaﬁa%géfﬁ-the
'St bation space e arUhEl (Eyel LRECRRLEL 85 rbR BPASRBEKoBS. Svlien
using a di sh hah@Eihetie dprxbpun thickpese, 10 emnérdtbé dbdham ascord-.
aut omati cal | y ismplé@rthat i hesd t Lon Y : :
All the advantages offered by the method according
- to the invention can be achieved by means of this kind of
- -dishes. No successive dilutions are needed, and the savings
obtained in the materials, in the medium and in the incu-
bation space are considerable as compared with prior methods.
‘When using a dish having the shape of a rectangle, the
. need of medium is automatically smaller, at best only
:-about 50 per cent of the medium need of a petri dish, and
- the need of incubation space is over 20 per cent smaller
~ than that of round dishes, calculated on the surface area.
Accordingly, it is most advantageous according to
~the invention to use a dish having the shape of a rec-
tangle. Furthermore, it is thereby preferable that the
..sample (inoculum) and the used medium are mixed properly
before plating. I
Figures 1A, 2A, 3, 4A, 5, 6 and 7 are vertical
sectional views of jthe different embodiments of the dish
-~according to the invention and the respective media, and
. Figures 1B, 2B and 4B are top views of the respective
dishes. _ | ' ' _
_ Figures 1A and 1B show a dish 1 which is round as
‘seen from above and a bottom la of which is upwardly con-
vex. The medium is designated by the reference numeral 2.



-about 50 per cent of the nedium need of- a petri dish, and the need of
I ncubation space is over 20 per cent smaller than that of round. di shes,
cal cul ated on the surface area. Accordingly, it is npst advantageous
according to -the invention to use a di sh having the shape of a rec-
tangle. Furthernore, it is thereby preferable that the sanple (|noculLlrr)su.ﬂ,._,-__=.~ .
and the used nedi um are m xed properly before plating. Figures 1A, 2A 37°
4A, 5, 6 and 7 are vertical sectional’ Vi ews of [err] different enbodi nents
of the dish according to the invention and the respective nedia, and

Fi gures 1B, nd 4B_a o] | g t e ti |

and 1B show ggdlggﬁe P\?\/n:égﬁ}“ ghrgou\r%%u%s t&%r? tf r%%%%aﬁ-’é\%eq'aﬁ%% tbﬂétcﬁmme%a
which is upmfdtyecmﬁdiWXmﬂfh‘eaﬁédl trewias dge shgn.onde h peariehedieradhce
numeral 2. ypd aisﬁpﬁzﬁaaskhwm haﬁntawu@%%rha@eaﬂﬁw ttht@ de?ﬂﬁi’ertrtl}"cff(”ess

of the nedlun1|ncrease towards ,the outer periphery o dish i'n a known
manner det er FfeBobiornefyEbRe iy oftpﬁeCSGPHMﬂQﬂnﬁﬂﬁy(ﬂ%ﬂ?e%%ﬁﬁ(ﬁﬂ%ﬂW
density |ncrggggsnagﬁglyespondlngly Fi gures 2A and 2B shOM/a di.sh 11 which =
differs fromthe pr cedln at.a bott of downwar dl y
convex, and, as a cgﬁggﬁﬁ ﬁeEgaﬁgp tﬁ,éﬁnhhégs“%?-?h ﬁﬁn 2 and,
correspondlngtqm the pnéoeﬂldgnoneluy thaxt a bottoghddtia ithddenfiriikil e of

t he dish, de edge Riqur di sh
21 a bottom §§R§?r§£?c%8w@£?6 ggg bggh%r%%gﬁggdéﬁggﬁﬂﬁ%gh#%i%eareas whi ch
are ar- rangeesgonfehhei padiymsg ﬁﬁéb Fﬁ@rﬁﬁﬂﬁgdﬂnQMﬁalihQ(ﬂﬁkﬂﬂﬂmﬂ§P1l1 a.

stepw se mangety IBeaél §h.sl fiGRES tPHAY k#ed mildldl LigC Wi didte) dddrddess u

zones Correspondlng
_ ing to ards the edges of the dish.

Figure 3 shows a dish 21 a bottom 2la of which is

formed by horizontal planar surface areas which are ar-
- ranged' concentrically so that-themshape of the bottom
changes in a stepwise manner. The:dish is thus provided
‘with circular layer thickness zones corresponding to the
geometry of the bottom. .

_ Figures 4A and 4B show a dish. 31 which has the
shape of a rectangle as seen from above and the shape of -
é bottom 3la of which changes linearly. The layer thick-
ness increases from one short side of the dish towards
the other, and the gquantity of the colonies  increases in

- a corresponding way. .
Figure 5 shows a dish 41 a bottom 4la of which
_ rises in an.arched manner, the layer thickness gradient
and the density gradient of the colonies changing. accor-
dlngly. _
L . Figure 6 shows a dish 51 a bottom 5la of which is
formed by rectangular planar surface areas so that it
| rises in a stepwise manner. Layer thickness zones cor-
responding'with_thé geometry of the bottom of the dish
are thereby formed in the dish. |
Figure 7 shows a dish 61 the bottom of which is
provided}wifh partitions 6la.. The sample-agar mixture is
“introduced into a compartment 1 wherefrom part of the



geormetry of the bottom Figures 4A-and. 4B show a di sh 31 which has the
shape of a rectangle as seen from above and the shape of a bottom 3la of
whi ch changes linearly, The layer thick- ness increases fromone short side
of the dish towards the ot'her, and the quantity of the col onies increases
in a;pnrrespondlng way. Flgure 5 shows a dish 41 a bottom 41la of which
rises in an arched nanner, the | ayer thicgness gradient and the density
gradi ent of the col onies changing accor- dingly. Figure 6 shows a dish 51
a. bottom 5l1a of which is fornmed by rectangular'planar surface areas so that
it rises in a SKEopMSEe FBRST VLl o nes, cor - onding with

t he geonetry of, the botlonlofl?éi-ﬁlsﬁﬁ% %ere i ?B?heﬁolﬁﬁgﬁesﬁP hate
Fi gure 7 shows. %F%ﬁ%rlQﬂ?@#ﬁﬁﬁxﬁQQﬁﬁ(ﬂrﬁw¢Q#m¢@ provi ded with partitions

6la. The sanpl e- agar rheé uirevér&icm rm%lﬁﬂlﬁégggé?gm&f% @/ﬂg Lr om

rate

part of the ure to a co rt nent _
| ayer thlckness§§ones 2% féh?nﬁéalﬂﬂiqqxg%ﬂWRkﬁﬁmII be illustrated in nore -
detail by neans of the‘-‘#amghwhg exarrpl es. Exanple 1 1 [err] of amlk

sanple is inocul ated s i cal or a n:cr ett in 12 M of a
nol ten sterile St anda(rald é{fg JCO ](esdcgh ’af§° % agrRPabBA L on-
tained in a stdd LooRear mmmmm tJm az eumeiﬁtalrn&;meﬁl?s@rﬁé er
the inocul ati osthhdafdx Pk Dicdiit 2 5

o R e e

in a test tube_m.,xer. ,After the nlxgéithe sanp agar
a rectangul ar GPeREhd Gt Sherdlentiest itibe aindy candied) to a temperature

L ~of 45°C. After the inoculation the mixture of the sample
and agar is shaked properly e.g. in a test tube mixer.
After the mixing the sample-agar mixture is plated
in a rectangular dish the bottom of which is rising, being
formed by horizontal, rectangular planar surface areas.
The dish comprises five planar surface areas, the size
of each are being 4 cmz. The planar surface areas are
stepped with 2 mm height differences in a rising manner.
A liquid amount of 12 ml, which is the agar volume of the
example, fills the described dish in such a manner that
five sectors equalling in surface area but having differing
agar layer thicknesses are formed in the dish. The layer
| thicknesses are 2 mm in Sector I, 4 mm in Sector II, é'mm
\/ in Sector III, 8 mm in Sector IV and 10 mm in Sector V;
the agar amounts (and the sample amounts) being corre-
spondingly: I 0.80 ml (0.066 /ul), IT 1.60 m1 (0.133 /.11),
III 2.40 ml (0.199 /ul), IV 3.20ml (0.266 }11) and V 4.00
ml (0. 333‘pl). The total agar surface area of the sectors
is 20 cm2 after the plating. The agar and sample amounts
- of the sectors are also shown in Table 1.
The dish is closed with a 1lid and 1ncubated in a
_horlzontal position during 72% 2 hours at a temperature
of +30% 1%%.
_ The results are calculated separately for each
o . sector by d1v1d1ng the number of the countable colonies
in each sector (in practice < 40 colonies per sector) by
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on the - .. The information obtained from all countable sectors:

can be utilized in the result by calculating the mean va-
lue of the results obtained from each sector.

. Table 1
Sector (A = 4 cmz) Agar _ Sample %'of'the
~ (ml) - (ml) sample -
v 4.00 | 0.000333 33
IV . 3.20 0.000266 : 28
ITI 2.40 0.000199 20
II. 1.60 0.000133 13
I 0.80 0.000066 6 |
Téble 2
SPC x 1 000 | SPC-modification’ the microby quantity
: ' of the samgle, mic-
robes x 10°/ml
I IIIir v v| I II III IV V
10 1 1 2 3 3| - - - 11 9
50 3 7 10 13 17| 45 53 50 49 51
100 7 13 20 27 33 |106 98 100 101 99
200 . |13 27 40 53 67197 203 201 199 -




basi s theréof are shown in Table 2. The information obtaineq from al
count abl e sectors can be utilized in the result by calculating the nmean va-
l.ue*of the results obtained fromeach sector. Table 1 2 Sector (A =4 cm)

Agar - Sanple % dof the (m) (m) sanple V

4.00 4, 0.000333 33 1V 3.20 0. 000266 - 28
11 2. 40 0. 000199 20 |1 1. 60

0. 000133 13 | 0.80 10 0.000066 6 Table 2

SPC x 1 000 SPC-nodification the mcroby quantity of the sanple,

mc- robes x 10 /m | Ll ILI, IV V1 1l 11l 1V V10 1 1
2> 3 3 - Ex 29 50 3 7 10 13 17 45 53 50
49 51 100 7 13 Phe 2ampB8 islPhocud8ted08sep8ic891200n agai3in2i 40

3 67 197 2 Exayp h Le.lLS,inocu
gseptlcally |nqg§189%%na %tfﬁt?gnigatlg oﬂﬁ%er% E?%OHF%F?Taéf ?WBESrgalnal
sanple to 100 nt %g&¥)ag¢¥lerAfﬁ%rlhb%u%%@tbhatthe.aghe sgapteampke mike i s
m.xed efficientdyre ané mixés @fﬁi@ﬂeﬁ@lfoniﬁ& 1£'993%DQ€85' ? ﬁﬁ§ehn the

ts of 2, 5,.10,. 20, 40 oOom, unts o e origina
SSﬁBPesare 0. 000LHL Eﬁ%ﬁb55%$ ep. ToIthE a@PBBESan 3 054 AP» adBr 04006
respectively. T d6&mek, ase tmubah@dammtﬁeoﬁotl@@l 6PigiRatosahpte dbe

nunbers of the gojgyl 81 W66 m1, 0.001 ml, 0.002 ml, 0.004 ml and
0.006 ml respectively. The dishes are incubated and the

L/ colonies are counted. The numbers of the colonies counted
from the dishes are converted into the microbe density
of the original sample by means of the following formula:

| | the counted colony
the microbe density of thg sample = the amgigiigz the
original sample
The results are shown in Table 3.
Table 3

Colonies in the dishes

(amounts of sample-agar mixture)
SPCx1000 2 ml 5mi{ 10ml| 20ml| 40 ml 60 ml

; _ 5 1 3 5 10 20 30

-/ 20 10 20 40 80 120

50 10 25 50 100 200 300
100 20 50 100 200 (400) (600)
200 (40) (100) 200 (400) - -
300 (60) (150) 300 - - -
500 (100) (250) (500) - - -

The parentheses in the table mean that it is not possible
to count these colony densities_in the dishes. When using
- petri dishes having a diameter of 90 mm, the bottom of
the dish is completely covered with agar only in dishes

. containing 10 ml or more of agar.



fromthe dishes are converted into-the mcrobe density of the original

sanpl e by neans of the follow ng fornula: the counted colony the m crobe
density of the sanple = density the anmount of the original sanple
The results are shown in Table 3. Table 3 Colonies ih the di shes, (amount s
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Liquid M1k NUREr at Pon o croo anlsms unt ni que at [err].
2. 1SQ DP 6610 i bid. 23. IﬁPmPAﬁélch&hlﬂubl ic Heal th Assom ation Stan- dard

Met hods for the ExanBnahpaA SfhePachy Pugduct mebdih addd-amti®is stan—7 to

93. PIateILoqga t0hods E0EAEL By8Sin t1%n5o%°63{1y Products l4th

edition 1978, p. 77 to 93.

Plate Loop Method: - B \J

1. -APHA 14th ed. p. 315 to 317.

2, Thompson, Donnelly & Black 1960 A Plate-Loop
Method for Determining Viable Counts of Raw Milk.

3. J. Milk Food Technol. 26: 156 to 171.
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//5f<}honpson, Donnelly & Bl-ack 1960:A Pl ate Loop Method for Determ ning
Viable Counts of Raw MIlk. 3. J. MIlk Food Technol. 26: 156 to 171. - 12
- Caims 1. A msthod for the determ nation of m crobe con- centrations by
a pl ating met hod, wherein'a sanple and «a I@dium are plated in a dish, the
mediumis allowed to solidify and the solidified plate is incubated,
wheréafter the colonies in the plate ar@laimmted, characterized in- that the
medi um and the sanple are mxed in order to obtain a honbgeneous m xture
t he -mi crobe concerltv atd gre giodhfen the dpkemminatien (¢ Mis¥ere $etade to

solidify so thaftddieidiy &y tdi gkdesty Ghe tH5a MO eHR MRIA ESample £edtrol | ed
manner. 2. A net hod accord?ng to clail characterlzed,lq%tﬂﬁ%e he nedi um

. 1, ]
is made to s@& MG Rre Rifred AR if n‘ih%h# &8 PR ERRetS etRil at ed
b% nmeans of tJufl GRoNE taﬁ%ﬂ Olfhéd _fwomcsiﬁ_ié‘ad plaed lrmﬂ_awmf _ aiiérgi tﬁh]ﬁi_'@éflt?r
characterl ze In that the nedi,um |l made to so 1N a uralLty o
et o et i S A e P PafR e e aih et leond rdeBet 4ed (¥n Ul e
di;sh a_nd/ or ‘t'd’txat/di_hmmeﬂiurheambd&hgn samp e chsd miui:edib_im ddex heo obtain
determ nati on, qf,q M %&m@téwﬁwwfn@o&%&wom@f%ﬂf&ﬂ@od,

m xture o a ne

wher ei n a honbgeneadus a sanple an rumJis poured into the
top of a .di sHhesatcansstianst e ririhgy Mxkre his maderec o hidbhedse otRatidify

and the sol i difd echydAtenidkndwd! 5 ofhe Whed Siath t i £O4 ODh 68 donthGLIe@t e are
counted, characterized in that the shape of the dish is mathematically

known and co@™IRE - whereby after the pouring of the honogeneous nixture
into the dish sol il fizdethddirecdending atsonlaih| Bdl ghavdagytegizeder

thixkness is f&”{ﬁ%%iéhérﬁgéﬁﬁﬁLis made to solidify in a single dish,
the layer thickness being regulatéd by means of the geometr§
of the dish. '
3. A method according to claim 1, characterized
in that.the mediﬁm is made to solidify in a plurality
of'dishes, the layer thickness being regulated by means
of the size of the dish and/or the volume of the medium.
4. A dish suitable for the determination of microbe
concentrations by means of a pour plate.method, wherein
.a homogeneous mixture of a sample and a medium is poured
into the top of a dish at a single pouring point, the mixture
is allowed to solidify and the solidified plate is incubated,
N\, ' whereafter colonies in the plate are counted, characterized
.in that the shape of the dish is mathematically known
and constant, whereby after the pouring of the homogeneous
mixture into the dish solidified mixture having a controlledly
varying layer thickness is formed in the dish. '
5. A dish according to claim 4, characterized in
that it is round in cross-section.
6. A dish according to claim 4, characterized in
) that it is rectangular in cross-section.
- 7. A dish éccording to claim 4, characterized in
that its bottom is concave. '
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5. A dish according to claim4, characterized in that it is round in ' \
crloss-section. 6. A dish accordi ng to claim4, characterized in that it is '
rectangul ar in cross-section. 7. A dish according to claim4,- characterized

in that its bottomis concave: - 13--13.- A dish ‘according to claim 4,
characterized in that its bottomis convex. 9. A dish according to clafm
4, characterized in that its bottomis linearly rising. 10. A dish =

according to claign 4 A cislmacesdndingnte etaimss botharaeterized dvcor dance
with acirc Ll 8% bhtto r@ggsébxg‘/;%grdl ng to claimb5, characterized in

that its bottomis rising des , the_ dish being growded with
concentrically ri%hg- s%zﬂ:ﬂé?d’* REGQEMIRG 'ifPa‘h%E'lllI&u'H RaraeteriFeenin circul ar

pl anar area ebﬂatt he gTigiH om 12s 1ﬂ1§h§rya§§§;[;dgng to claim6, characterized
in that the

ottomis risj bel f or med re ul ar _planar surface
areas. 13. A di s -acc"‘or‘%l’rﬁrlg e W4gecﬂ£¥%téflé&gﬁr?ﬁt$ﬁéf sdnat ‘
partition | egad flaﬂs thee: fm grl‘tts@é imecagpeordehes withha disbudaraapturality

of partitions of f%%ﬁsl{]%g% ‘}iﬁrﬁsté é\F%_{rneshe&gg£a8{:e£k_ege3e§_hmater of %

the dish is/are part er eof
that its bottom is rlslng or descending, the dish belng

provided with conceﬂtrlcally rlng—shaped horizontal planar
surface areas, with a circular planar area in the middle.
12. A dlsh accbrdlng to c1a1m 6, characterized in
that the bottom is rlslng, belng formed by rectangular ig)
planar surface areas. ' }
13. A dish accerdlng to claim 4, @haﬁa&iériz@é in
that one partltlon less than the height of the perlmeter
of the dish or a plurallty of partltlons of dlfferlng
heights less than the helght of the’ perlmeter of the dish
.1s/are mounted on the bottom part thereof '
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