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jmethods usea for the bacterlologlcal examlnaﬁloﬂAof Tolluscap shellflsh

this purpose the roll tube method of Clegg and Sherwood. (%947), somewhat.
s the result of" ‘several years” experience: (Raynolds and Wood, 1955), WES USE
-thc standard and: each of four other methods was” comparcd Wlth itedn turna;'

“four methods: were (1) the Fishmongers' Company mﬂthod descrzbea by Knobt (19)
-_52) Bmgger s methed (19254, {3) the Cansdian M.PN, _
. Summer Mecting 1954, (L) the phenol broth method dﬂscrlbﬁd by Ladouon (i95h)
”cach uasc 2 nuihor of’. samplcs of Sncllflsh was oxamlned &1mulﬁaﬂLOusly by the roli

_Wefe examlned by the two uechnlqpes, otharW1se subwsamples from the aame sampl.
*WLrC usod : Sl s _ St P . RRERARE

Omparlsons of the Mb*hods

f  f(a) FlShmon%Grs"COmpany Mcthod

BN Tn thls mcthod O 2 ml of each Shellflsh‘ls tcsﬁc& for thu prOSSnce*or =
"Habsence of B Cooli by inoculation 1n.lactosa bllc broth aﬁf&&pc Candithe
rcsult cxpressed as %.clean.; }_ T e o

'"fiﬁﬁmmgmm‘Go,imerwmnumghqmmsmﬂ’hswsswwegmakd ﬁmzm _
“ofshell fluid wag cstimated from a few extra shellfidh and: thc'volume of_ﬁ;
cUitdsene T in the pool calculated,- SThis wes thcn.dllutad\w1th stérile dlbtlllC;
s waterin accordance with Clegg” anﬁ Sherwood maklng allowance for: the volume:

©of shell fluid zlready- prosent, . In some cases six. roll fubes: were 1moculated;
~“in‘place of the usual fours . Otherwise the procedure Wa S 1dcnt1odl with thet
w__:ﬁ--huSGd'fCr the routmne exammnatlon of shellflsh Tho resultu are glven ln S

: Subusampllng from the same sample showed ﬁhat w1de varlatlons ocgurred 8
..__f-w1th1n samples: when examined by the Flghmungers‘ Gompany Method Evga samPICS'“
L6 and 7 which gave 90k and LO% clean, and samples 10 - 14<thch varied from iR
”-ff;9q% 1o’ 6q% ¢lean. o -These difforencus ere sufxlcluﬂt to place thc samples in. _*
__i"dlfferent sanztagy grades (Sherwood and Scot t=Thomson;, 1953), whereas the -
 L_r¢sults of the roll tube method varied but 1ittle in ComPaTLSOﬂ,_aﬂd 1n.no
,gtcase dl& the sanltany gradlng of the subwsampICS dlffcr,;* e '

TiL:(b) Blgger s Meuhcﬁ

s--_Thls_Was'a_llquld culture method &epenﬁlng on the formatien of acid and -
_~.gas Wlthln<24 Hours, dn lactéze blle brothiat: 57 L., for the 1dent1flcatlon off
Bacte coli, - A sample- uon31sted of - ten.musselu, ‘the number of ‘Bact, coli; S
L TnTeach ma mussel wag assessed a8 lass than 50, 50=250; - PB0=; ZbO “orover 23@«'
'*g'ﬂiThe sample Was classod a8’ pass 'or “fall" according to Lhc numbur of mussbl'
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”_had the advantages a33001atef_‘"”"

morethan seven: oontulned fiitorat : - _ : _
1fqmore than three comﬁalncd ovur"ZBO or more than tnie contalned over @ 250~
B coli.,. On.thls aywtum & sample c@ntalblng nine " ‘olesn mussels and: onﬁ heavi
 ]no11uiod Would posss - This. 31tuatzan,1s mogt unlLk&Ly 0 arise Wlth a. sample
;,'takon,dlrect from the beds but docs occasmonallv oc gy Wlth purlflcd mussels
'_jWhOﬂ onc mussol fﬁlls to fumctlon urlng an othcrw1su sqtlsfactoxy trcatmant.k

- Nine samples Were. examlneﬁ by5thls'method (Table 2) Three of them fel3'
1nte Grade I of the classlfzcaﬁlon of Sherwood and Scott«Thomson.(?955) and

iwére: passed hy Blgger S test.- Of two in Grade’ IT one passed and one falled
'fby Bigy r's test, and of: four in. Grade TIT three  failed and .one passed._:ﬂf
“This laSb sample (ruf 5j25) Was near the Torder-ling’ by both methods: (§8 B
v coli per ml,. of flosh) and had ‘some of the: fermentation tubes‘wnlch werb rtad_
;f.'as "ag” becn rueﬁ a5 "AG" ﬁh -samplc would hava falleé..“_ﬁfﬂ-_' S :

In ﬂeneral the-uwo metho&s agreed'well 1n.ﬁhelr assessmen% of thﬁ samples“

o jf In elght of the trlals ﬁSﬁell bottles were 1noculated from *he Blggar s
S method liguor and incubsted 2t ui7C.  Counts of faecal Bact, coli per ml}.”
-Q-flesh obtalncd from thesé were: compared Wltn those from the. roll tube: methcd,
- dong on ten similer musscls (Table 2a),  Of the cases in which there were more
“ithan 40 B. coli per ml,iof £lesh ‘the ‘count from the: rcll tube mothod was hlghert
',thhan that from ‘Bigger's mcthod four’ timcs out ‘of: fives - This: suggcsted that :
Cthe shaking - in‘a closnd vossdl advocatcd by Ologg and Snerwood Was 8 more

___.3cfflcicnﬁ way of rclca51ng and. dl%trxbutlng the bacterla than.the cuttmng up
: ;rand.m1Xlng Wxth a. plpette recommended by Blgger.g SR i :

”"nlf( ) Ganadlan M P N} Msthod

o The procedure adoPted was that 1@1& down.&n report Wba 10 to the _
;TV;fInternatlonal Councily Summer’ 195h@ Polluted qystezs Were” Op@ﬁﬁd und@r
oo asepbic condltlons and “the: llquor and: mca+b pooled in & measurlng ;ug. B
:"iApprox1mately 200 ml._were obtalned, and the -volumée then doubled using: sterll_
cioMdilution waterts  This was ‘homogenised in the first two cxpcriments with'a
o -home-made mixer; ut for the rest of the samples & commerciaily: mamufactured .
~‘machine was use&.~_ Ellutlons of “this uxtroct’ were. then,made An stcrlle B
o d&luﬁlon water and five tubés of lﬂctoso ‘broth wereinoculated with each- of
?@,throc dllutlons, flftucn.tubcs Ancalle After lncubatlon gt )706. For: 48
.. hoursithe presumptive. p051ﬁive “tubes were: confirmed by sub- cultura Ho 2%
~ ' Prilliant Green Bile broth at’ 37°C. for 'a further L8 hours. = The Most :
- Probable Number of Bact. coli per 100 ml of qyster meat was da%armlﬁed from
“VﬁThosklns prcbablllty tables ( 934) o : i

S KAS a flnal check the p051?¢ve p.G B tubes Wera subwcultured 1nt0 the same'
"Tﬂﬁmedlum at QAQC and the flgure for faecal colmforms was obtalne@._3 :j;,j;;J._.*

R In.ordcr to com@are the Lffxcaqy GE the roll.ﬁube metnod u51ng tbe same
;:-,.4sample and: cxtract as the M.P, . method, this cxtract was uscd to- wnoaulate
5& 5}ro11 qbcs 1ﬁ<th0 1ater expcrlmunts (Tablo 3) ' : g

i Pm ﬁw<mmmrﬁﬂeImﬂ.mmeemmnmh@nfmm'wsmmsoftMammesmmh%  
“T.as that used for the M.P N’ method'were examlnﬂd hy the normal method g

e The flgures ln.Tgbla 3 may not glve ‘A fa¢r comparlsOﬂ of thﬂ %wo muﬁhods[_
 ﬂ:,s1nc6, towards the ‘nd of the series of: uprrlmunts, it was rcalised that by
fgfflcaV1ng the lactosc broths for 48 hours’before. subw@ulturln&, marny: of Ahe
oo lower didution: gas-produ01nd tubcs werc not conflrma&. . Thigwas 00531der0d
St bo the rusult of suppression:of collforms by more: vzgorous non~coliform:
o organisms.’ -This in.the samples. glVlng the hlghcr ‘counts theoc_flguras Wore

an’ undcrostlmatc'bu-thL rua& ﬂumbcr Of}COllfOTMu proscnt




. Samples bracketed together src sib-samples from the same sample. = = .




' Comparison of Bigger!s Method snd Roll Tube Method = =~ .

o Nb,-of mu sels hav1ng J: coil COﬂbent of T R T L T D
| ovem 1,250 1,200-250 " 25050 ess than 50 [Reault|  Semitary Grate  B. coli per ml. of flesh
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o _ _ TABEE Za
Comparatlve Roli tube counts done (a) on,the mussel extract of Blgger' Method and
T (b) on: the extract of the Roll Tube Methoa '

: C§§ﬁt“per (Blgger Sxtract } 10 .9 Ex_fjéf?ﬂ {68'f .'11;'  ?3”_.3-
oomleof (Roll Tube Extract 2&.  18T R3 108 Ty
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...___The fomat eri oz_ 1’n&c3}_ 1n phenol croth at ,14_?0 Sy Wav "Lakef_l_
: It was wsantlally'

putrid f‘;rmcntatlon, oV fing. Lpuo? coulu bedr

pollutlon.-;_ From . such tubes it was po sg;,mlp to obtaln B t

- th '}mlgjkmunn and TMV, ¢ reactionss o It seemed pos&ﬁ*lc :
I‘P‘pl& dovclopmuat oft-a hn,avy “b torial growth rosul cd dn the carl
Ly arzfi :Lts brn,akdown aa_z,__,"ouf: "thlﬁ_%__-}_f@s_f: _n___ot ZORE 1@@.:153%-_-;_

' "; j"h )O ol of phezlo}. bro’fh dls‘i;r*bu’ccad i ’iO m
Ubated at 4290, for L8 'hours. _ :
._-'_ of . Water, vere ;nf*uba‘ised at i}iﬁC. overn;ghfs g
.'_.'4"%101'{, were - Bact._ coli per 40 ml, (700 per l}“bra,) and deh of T
“broth: tu"mb ‘gave a stronc‘ rpacﬁcvon, 1md.kcatlng the: prcsem,e ot '
l&trc ' In tho su:ond Mample, f:h TG Was “1 pcr 10 ml (100 pC}:

Qne sample of’ mussels z_v_as examzned 1nd'__v_¥ dually by tl'*e .'twq IY}.G""hOﬁ.S. ::_'_ a
' W_;_yz_ng from O“‘).p-'

: method e reoommc,ndcd i‘or a suaWatﬁ. - samplc' &

‘peptone broth, and the pooled 11‘1"101.' of ten Slmll&r musse,ls v

___“thc roll ’cubc mcthod (Tublc, 14,)

o Ref, No,~; 'fT;;ff o i{ 35ao 3596 5598 340@ )goz;f ”

. NO& .. of tubes pos:Ltlvﬁ: (5
out Qf 10*“hoculgted (1.

_ _Only the,sc four tu,bc,s sbowuc’z growth *n
: “th:Ls Boby chvy growtb_ln_ali ’cubus




_?of gettlng an dccurate rusult 1s o¢,p ) ]
he method should bu as Sp801f10 as QOSSiblG fa
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| Fishmengers' o, |

{:tesence or absence of. pollﬁflonlln'ﬁ 3ﬁﬂa'of eacﬂ shellfish in the sample
;(normally 10) The resulﬁ ;s expresged 8s the not shOW1ng pollutlvn An

Tout: 1031ng any;of %hb el
'1ght) and it s gpuci




;"'._Shellflsh are cu‘{: up &md s_ él{en W:i.th -s“té.r:x.ie Wa Ty and::"the resul"t-an

Jéhis is a vczy sa,mous'-_;d
: 'm;y c:ompens*xtzng ¥

L (d) . _The phenol ‘broth ]
Cimot be surpriged ta Find "‘ch t
S results: obtained with thos

'i_--dlfflcul*ty 1n maklng up'th__

of Health (193

light, the MBI method 3
;_rsc, was tr_‘ue :m =8 __les 16—18 : Where

srent from the others .‘tha*t ong: should. :
some dlf’flculty :Ln correlatmg the :
We founci no




i éuspens1ons
}ve:y careful work of Wilson (1922).

N g.

> esco’tt Winslow and Mccrady (2945) dlscuss, tms in o some de“t;al

alvorson and Zlegler’a (1935) flndlng that with a‘bactarlal densi
;5 p_r ml, counts’ made with 5 tubes each of 5 dllutlons 9?%

in the rangenofLBQ% tol 36&% of “the. correct value. Tf 40 tub

CWEL sed.for each of the thrcg dilutions the range. would be reduced to
itp 14%% of the corrcct valucg Follow&ng on from thls Prcscott at al

}:The usual crlt1c1sm made Qf the use of 5011& medlum 1s that 1t dae

z:;gprO&ch “Cld mnd gasa Thls pomnt was spaczally 1nvest1gwﬁed by Clegg and N
“ . Phcrwood wWho found{that of 1,000 red: colonies from fubes: incubated gt uAQCVr
969 ‘wore TMVAC 4=~y i.e, Boct. coli I unﬁ Irrogular I, both of which ore
““;tconszdcrcé +o e’ Of;zntostlnal ergln Hence ery error. 1ntroduoed in fhlsf
LWOYULs very smhll, Jof thc ‘order of 3%. _wFurthcr cxpcrlence ;n.platlng Out 5
‘red colonics from. these roll tubes has shown thht itiistvery rare to find o
colony that doés not produce full acid and’ ‘gas in ‘MacConkey broth at: 150
-~ Bven these nmoy bo geruine Bact. coll since’ an@crogenlc strains: have bae.
.- reported (Glontz and Dunng 1955) “There. 15 in fact ro roason o’ dcubt_u.',
~oothat for all practicul purposes o b“ctcrium whlch produ@es a rcd coleny 1n“
":MMCCOnkCy agar gt 44 G. ls Bact. coll.j*:f;., . - :

_ The roll tube mﬁthad of Clegg and Sherwocd fulflls ali the requlremenxs, S
_ -mentloned earlier, fcr the cxamination’ ot shellfish and merine waters, It e
glves an accurate mc@sure of the’ degree of. pollutlon.prcsent cxprLSSnﬁ.ln
Cogimple uni%s, Atiis easy to do, so that: five or six seamples meay Do examlned
_f“lﬂlel&ually,'or pcrhaps up-to a ‘dozén cxamined. as “pools” inoone d&y by Al
. iosingle operator, o Althongh some special apparatus is. desirable the method can .
Coberuged. W1th the' glessware normally found in any. bactcrlaloglcai e boratony. _-H
- The result is aveilable ovornight, slxte&nrhours lncub%tlon.ls sufflclunﬁ to.
-j;;muke all thc oolonlc- v1s1010._gf e : o : :

In Our onzalon thzs mcthod ylcl&s e 3 %
;gothcrs WG Thavo trled send the information glven 1s more accuratc
_Qrugsons elone it is thb ‘methiod to-be recommended: the cose w1th,wh;ch
“Y,be uscd und the spgud w1th whlcthhe rcgults baCOme avcllable o :

o
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