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The Agar Disc Method for Studying the 
Contamination from Metal Surfaces! 

By H, C, OIS"" ,\SIJ n, \\", HA~Dl1'l: 

c\ pJ'lH'l'l1un', d('signated the ag'al' .lis(' llll'tholl. has 1)('('n de
"doped at tIl(' Iowa .\gl'il'ultnl'al EXj)I'l'illl('lli Statio]}" rOI' tl1(' 
stud\' or t lie l'olltamination hom "lnHw.;, It I'ollsists of allmlillg 
a sn;all amount of a spl'l'ial agal' lll('dilllll to solidify in I'ontad 
with th" surfa,'" to 1)(> studil'll. tIl\' tl';ll1sft'\'l'ing or thl' (liSt, tll11s 
fOl'llw(l to a st('l'il(' ])(>t I'i disll and, finally, tIll' ('()lInting of th(' 
I'ololli('s illill dn'eloj) Oil int'nlullioll, 'Th(' nsdulll(',ss of the 
llIethod rol' th., I'X<llllination of ('hUI'IIS, I'SIWI'ially \\'111'11 th(' 
1'laHns an' at SOIll(' distalll'(' j']'()Jll thl' I;dlOl'atoI'Y:', sngg'l'sts its 
applil'atioll to thl' stnl1y of til(' ('OIltalllilwtioll rl'OIll metal lltel1-
sils Hlllll'ljuipllll'lIt. Tl'ials on Illilk l'nns, \'ilts, l'ooll'I'S, hot1lpl's, 
I'I'('('ZI'I'S, sanital"Y piping, dl' .. illdil'<lt(, that the agal' (lis(' 
Illl'thod is ]'('adily appli('alJle to llll'tal snrfa('('s, 

GENERAL STEPS IN THE AGAR DISC METHOD WHEN 
USED ON METAL SURFACES 

a, .\I"t"1" IIlt,lting' alld ('ooling to np]ll'oxilllaldy +:3" (' .. th., 
spt'('iallll(,lliulll (al)()ut 1(lm!.) is pOlll'l'd OJ] a small al'('a oj' thl' 
sIlJ'l'al'(~ to J)(' l'xnlllill('(l nllt! nlloll'l'd to solidi fy, TIll' 1lll'diml1 
that has h"1'1l 11:';.,<1 is hl't'l illfusion <i!.!al' iliad., \Iith 2,;; IWl'('ent 
or ail' tlril,d agnl' so tllat tli(' <Iis(' \1 ill h\' stron~ ('llo11g'h to ])('1'
Illit h:llltllill[!,c ()t hl'I' 1ll1,tli,1 ,',\11 he' ,'lllploYl·d al1.1 lW]'haps are 
;l<h'isal>ll' 1'01' SOIlIt' Iml'))!IS!'S, 

I), 'l'1i., 'l!.!nl' disl' is )il,I",d IlP \Iith a slt'I'ill' spatllia al](l 
tippl'd illtn a stt'l'iI" )l('tl'i dish so tIlat tll\' pOl,tion oj' til\' disC' 
thnt \\';is ill I'olltnd \1 ilh th(' S1II'l'al'l' llt'ill!.! \'xalltilll'd is to\\'(u'd 
tlil' top of tllt· dish, 

(', Th" disl' is illt'ul"l1l,d ill:.?l (', flll'.J. da,\'s, altllOllg-h if tIlt' 
,liSt, is so ht';1\'ily s('t'dl,d tlint 111(,1'1' is dall!.!\'1' (It' tIlt' (,.doni.,s 
fllsing, tlt\, illt'lll)tioll pI'l'iot! is ShOI'tl'lIl,d, Tltl' illl'lIhatioJl l'OIl
ditiolls \';111 hi' Y;\I'i(,d for spI"'ial 1)\\I'P'lsI's, 

d, Thl' l'nl()lli .. s dp\'(,lopill!.! ()Il :\ lllt'nSlll'l,d ill'('n (llSllillly :.?II 
to :\1) sq, 1'111.) al'!' I'olllltl,d alld tlil' I'('sillts .'xpl't'ss!'d as tli(, llllJll-
1)(,1' )('1' sqlWI',· 1'('lItilll('1I'I', \\'itlt \'I'I'~' hl'a\'il,\' sl'l,dl'd llis('s, 
pitllt'I' ap]JroxillHltl' ("O\lllts 01' ,'stilllat!'S nn' ;It"'I')ltl'<I, 

1 PrfJ.iel't ;-"-0. L~6 (If the ]0\\,<1 Agl"it'ultural Experiment Station. 
~ B. \\'. Hammer and H. C. Obon. Bacteriolugy of butter III. A method for :-,tudy

ing the contamination from churn:::.. lao Agr. Exp. Sta., Re:-.. Hu!. 1.11. 1~31. 
a H. C. Olson and B. W. Hammer. Bacteriology of hutter V. Studiel-' on the rnicro

organi~ms In churn!". la. Agr. Exp. Sta., Res. Eul. l:iil, 1 Ha:-{. 
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GENERAL OBSERVATIONS ON THE USE OF THE 
AGAR DISC METHOD ON METAL SURFACES 

The agar dise method is I't'allily applied to metal surfaces be
cause the dises are so easily l'emowd. It is not necessarv to 
moisten the a1'ea to lw eov~l'ed, as is the easc with wood 'SUI'

faces! On nwtal smfaees that arc' approximately horizontal, 
the size and shape of a dise can be ('ontrolled in a general "'ay 
by ('ardul pouring' of the mE'dium. Utensils 01' small pieces of 
('quipment t'an be tilted so that a nearly horizontal snrfat'!:' is 
SE'l'ul'E'd. If the surfaee to be l'xamined is thoroughly cooled. 
the 11lNliurn will solidify "E'ry qniekly, but if the surfaee is 
1'atlwr warlll the mediulll may spread 0\"('1' a largc arl'a hefore 
solidifying' and the dise lw too thin to he easily removed. 

~When the snri'ae(' to 1)(' examined is eompl('t('ly ('o\'(,l'ed with 
water, thl' dise se('u1'l'd is l'ommonly too large and too thin to 
withstand the neel'ssary handling', hut droplets of wat('1' do not 
int('l'feI't' with the preparation of a dis('. A disc that is approxi
mately eirt'ulal' and about 7 e111. in diameter ('an be handled 
eonveniently. 

A spatula with a thin flexihle blade that is rather large and 
rounded at thl' tip is \'Cry satisfactory for transferring discs of 
the usual sizl' and shape; a small spatula is more eon\'Cnient for 
rat hpr inaec('ssible plaees. 

In spveral trials a number of dises were prepared as rapidly 
as possible on the same area. The last disc secured in a trial still 
show('u ('nIonies on ineuhation, although the number was much 
smaller than with the fil'st dise. From tll<'se results it is evident 
that a (lis(' pil'ks up ollly a part of the organisms so that the re
sults art' of yalue primarily for comparative purposes. It ap
peared that, in general, a larger portion of the organisms pres
ent was pieked up when 11 disc was prepared on nwtal than 
when it was prepared on wood. In the interpretation of results 
it should be recognized also that undoubtedly many of the col
onit,s l'l'pr'psPllt clumps of organisms rat her than only single 
cells. 

RESULTS SECURED 

Thl' agar' di~ws that han' heen pl'eparecl 011 mdal utensils anll 
eqllipllll'nt ill 11S(, in dairy plants indieatl' that the sanital'y con
ditiol! of tIl(' sUl'fa('('s pxamilH'd yuriC's ,,·idely. The gl'I!l'J'all'l'
suits S('('ul'pd ('an best ue shown hy a series of illustl'ations. 

A dise pr'l'pal'ed on a ml'tal surfacp that has been washed but 
gin'lI no tr'eatIlwllt to destroy th!:' org'anisllls left 011 it oftpll 
shows lal'ge lIumbers of eolonies. This is illustrated hy fig. 1 
whi('h shows dises from ('ans that had heen \\'ashed in a tank 

• B. W. Hammer and H. C. Orson. Bacteriology of butter Ill. A method for study
ing the contamination from churns. la. Agr. Exp. Sta., Re::;. Bul. 141. H131. 
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of \\"at('I' p1'eyiously used to \I"ash a ('onsiderahle numhrr of ('ailS, 

The influente of thorough steaming' Oll the organisms on ('011-

t nminat rei surfal'('s is E'yid~nt from figs, :2 and 3, FigurE' 2 shows 
a dise from a washed but unsteamrd ('an and also a dise from 
t hr samE' ean a fter steaming', \\'hil(' fig, 3 shmn; a preparation 
from washed but unst "amed sanit ary piping and also a pI'epara
tinn from the piping after it had bCE'n stE'anwd, The mu('h 
smal1n 11uml)('r of on,~'anisms pE'r square ('entim\'tn on the 11n
steanw(l piping' tha11 Oll tlll' unst('nJlll'd ean is undoubtl'dly (111(' 

to tl1(' fad that the \\'atel' us .. <1 to wash thl' ('an had brell ('Ill

ployed J)l'('yiously to \\'ash a ('onsi<1nahl(' numlwl' o[ other ('111lS, 

while thnt ns('(1 to \\'n;.;h the' piping had simply 1)(,('11 1'11n 
throngh n slllall amount of other eC{nipllIl'nt. The molds Oil the 
dise from the nm;tl'allle(l Vipillg' illdi('ate that tIl<' tl'mlwratlll'c 
of the \yash \\'ntl'l' \yas not l'spP('ially (ll'stnldi\'I' of thr organ
isms pI'('Sent, U(,l'asio11all:' disl''; }>I'l'pal't,d on l'('t'ently stpametl 
('<jnipment sho\\' ('onsiderahl(' n11lllhel's of (I1'g'anisllIs that hE'long 
to thl' gPltnS Bal'illus, Figun' -l illw.;tl'atl's sueh a dis(' that \\a~ 
;;\'l'm'('t! 011 a eookl' trough, PI'l'sumably thl' organisms on the 
<lis(, yel'\' lal'gely sun'in'tl thl' lH'at tn'atment: some of them 
lllily l'l'P;'(>Sl'l1t ail' cont 1tminatioll, lmt tlll' flol'a of the ([is(' is not 
of the tYPt' that usually results from ail' ('(llltamination, ;\ 
('()(ller is diffieult to stl'am thol'oughly and thl'l'(' is a /.(Tl'atet' 
oppol'tullity 1'01' th(' sun'iYal of ol'g'<lltisllls Oil it than on somE' 
other pie('l's of ('quipment. 

The intilll'll<'(' of exposing' mdal Sll1'r,]('('S to ail' ('ontaminatioll 
is l'\'itlt'llt hom fig's, ;'j, (j and I. Figul't' :i l't'Pl'l's('nts a dist, from a 
l':ill ('OY('1' that had bE'Cll ('xpoSPll to thl' ail' for ~-! hOlll's follo\\'ing' 
thorough steaming', fig', 6 sho\\'s it dist, fl'Olll a i'l't'shly stl'am('(l 
nlll (,OY(,I' and another from the samt' ('OYl'1' aftl'l' exposurl' to 
t he air for :2-! hOllrs. whil(' fi,~l'. 1 l'l'pl'esrnts a (lise fl'om t hl' hop
}Wl' of a ft'('cz('l' that had stood 101' SOtll(' time, Till' tlis('s St'cul'E'd 
from snrfacps ('x])oSE'(l to ail' t'ontamination l'egularly show a 
yariety of orga nisms \\'it h molds ('speeially <:ollspil'uous, A disc 
pl'f'pared on a fl'cez('l' head that hatl ])(,(,11 ('xposl'll to ail' 1'011-

tamination for only 11 short tillle following steaming' is shown in 
fig, 8: tIll' predominalll'l' of 1Il01(ls is espe('ially conspicnous, 

Fig11l'l' !:l illustratcs ill(' dt'\'t'lojllltt'llt of ol'g'anisms in moist 
('ailS, 01H' of thl' (lises \\'as pl't'parl'd 011 a freshly steamed can 
that was ('(In'I'l'll hefol'(' till' llloisture ('(luld eseapl', \\'hile the 
otlwl' W<lS }Wt'pill'l't1 on til(' sallll' ('an altl']' it hal1 stood ('oYE'red 
for ~-! huurs, ;\t the time tlll' s('eond dis\' was pl'eparcd thE'l'e 
\\('1'(' smit1l 1ll0ist1ll'(' (ll'Oplets oyel' mlll'h of tIl<' inner slll'ial'e 
of the ('all, The organisms on the f:PCOI1l1 disl' ar(' of ('ompara
tiHly few types: the tenclen<:~' fot' the ('olonies to be in clumps 
01' ehains is pl't'sltmably due to the ill('Olllpll'tr mixing of the 
moisture Oil the metal with thl' agar. Figure 10 shows a disc on 
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\\'IIi('h, jH'('allSe of the f('w types pr('s('nt, th(' organisms a1't' prc
sllmahly tIl(' result of growth 011 th(' llletal, althongh they 
might lIn\'(' slll'yiYt'd th(' tJ'('atllll'llt giypn; the disl' \nlS pl'l'
pared on a ('ooll'!' tl'lllW:h of llnkll()\\"ll history, A-\n agar p1'(~p
lll'ation Oil tIl!' j)(lttOlll of a pi('('(' of sallital'Y pipillg is shown 
ill fig', 11, and all agal' disl' 011 all im'('1'tI'd ('all ('oY!'r is ilhls
tl'llt('d ill fig', 1~, 

ADVANTAGES OF THE METHOD 

'I'hp ag':!r dis(' 1l1l'1holl giYI's a g(,llf'l'al pidlll'I', fl'Olll thl' stand
poillt 01' tl/(, lllllllht'l'S, dislTilmtion alld tYI>I'S (If 111(' mi!'I'ool'g-all
iSllls PI'('S(,llt. of 1I1\' Slll'fa('(~ to ",hi(,h it is appli('(l. FOl'mallY 
IH'l'sons lhis pil'fm'p is lllOt'!, impl'('ssiYe than ('Ollnts s('l'm'p(l on 
milk 01' \\'ater wwd to rillSI' lltcnsils 01' l'qllipment. 'I'll(' metholl 
is 1'('ailily appli('ahll' to fiL'ld \\'01'];: hl'I'allsl' (a) ('ompal'atiydy 
little llIatl'l'ial and ('qlliplul'nt an' l't'quil'l'd and thes!' are easily 
tJ'anspOl'tl>d and (b) ('omplIl'atinly littl!' work is im'ol\'Pll ill 
tIll' 11S(' of t hi: llll'thod, It should he j't'l'og'llizrd t hat aga l' dises 
l'annot Ill' prepal'l'd in very inael'l'ssihl(, plu('('s ",hl'j'(' Pj'OPCl' 
deaning is espeeially diffieult and l'annot ddpl't l'olltamination 
at points a'way frolll thl' surfatp \\'ith whil>h the agal' eOIlll'S in 
('ontart. foJ' ('xamplr, ill Sl'ams ancll'j',l1'];;s, 
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Fig. 4. Disc from a recently· steamed cooler trough. The organ· 
ism~ belong very iarg"ely tv the ~enu~ B~lcillus. 

Fig. 5. Disc from a can CQV('r exposed to the air for 2.:1 hour~ 
f .... 111Qwing thul'uu.~h steaming. 
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Fig. 7. Disc from the hopper of a freezer that had stood expo"ed 
fa r some time. 

Fig. R Di",,' l)y€pnred on a freezer head that had been exposed to air 
cont~minatjun for only a ~hort time fullo\'.:ing steaming. 
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Fig. 10. Di~l' pn'pareu on a coolel' trough of unkno\\'n history. 
Because of the fev,: type~ llre~ent the or.l!.an:sm~ presumably ilre the 
result of growth, nlthough they might have :-;ul'vived the treatment 
given the cooler. 

Fig. 11. Ap;al' prellal'~tion on the bJttom of a piece of ~anital'Y 
piping. 
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