e

R
3

T AT AT
1A LA NO

¥

THE IMPCRTANCE OF SLOY
q
e

LACTOSE FERMENTERS

IN WAT!I

-
<
LA 37 Ls

o

[ - { ! S £ Ad
[hesis {or the Degree of M,

Q
e

MICHIGAN STATE COLLEGE

1 W7 s” . .
- fravr o o~ > ivveln
Uxdl eiton Nivela

[A—



THESIS






TdE INPORTaNCE CF SLOw LaCTUSE FricBNTERS IN wATER

alalXSIS

by

Edgar Jelton kivela

A TaESIS
Submitted to the Graduate School of Kichigan
State College of Agriculture and Applied
Sclence in partial fulfilment of the
Requirements for the degree of

MnSTmi OF SCILLCE

Department of bacteriology

1942



THESs;g



£CANOWLELGLwm BT

I wish to express my sincere appreclation
to Dr. w. L. Mallmann by whose able assis-

tance this thesis was made possible.

[N
<
13
(]
o p
~
~a’



« S

HIolunICal BaC.giousil

Many men have re;orted tie | resence of Locilius c¢olil

In the intestinel ¢nd urinary trict ol .itn wnd in o few
Instunces tne; nive been noted in clic feces of orses
and cettle. Gilbert end Lion (1693), ep;ecr to have teen
tire flrst to describe Lercecolon becilil. woren sand
bedingnem (1902), encountered such types in nhamen feces
vnd divided them into three groa..s. un th: busis of cal-
tural chirecters, they re; orted tiem e¢s nuerous in cises
ot dirrriice but rejirded them vs of little pathogenlic
sisnificance. un thc otacr n:nd, Gy8rgy (1920) sugcested
thet thicy oliyed & consicderiétle ;ert In cicrries in botn
men wad celves.

Joncs, JUrcutt, an? Little found, cduring u study of
infectious Cdicrrica in cows, nmotile Grum ncietive rods
whiicnh fuiled to atlacu lictose. Thieir nmunbers vericd
greetly; ot tlmes they mede up ¥0 percent of the orsen-
isns, ¢t others the, wcre ;resent in reletively smell
nivakvers, «nc in :eny ceses no such colonies vere found.
In one instince they vere found tiroucncout the intistine
of ¢ cow slaugiitered daring «n cttuc. of dierrhec.

In ewrlier worik Jones, urcutt, wnc Little found miny
non-lectose ferminturs froan tite Intestiies of cows hcving
cdiirrliecs In some evidenice «ll cows nad tiem, 1in otliers
very feow hed tihwenm, ¢nd In still leter epidemics none vere
found. Upon extninavion oi heelthy cows (£0) only one

aty, Icel colon becilius wes found smoving tiwet tiey ere
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probiovly not jresent in lerse numuers in tae intes

.

cinal
trect of normel cows slthiousn they may be Line predomi-

nating ty.es durin certeln intestinal disorders.

o)

Culturelly tne cuvove thiree workers found tret ull
strauins re:.dily ettucsed glucose, munnitol, meltose, and
xylose, with the iroduction of &cid &nd sws, fuiled to
fermcnt refiinose, but fernented luctose slowly. In ed-

dition &ll geve & nective Voges-rrosakuuer test, positive

wethyl-ned test, iroduaced indole, and failed to liguefy
gelitin or produce nhydrogen sualphide. vpon cultivetion
it wes toun? thet cetein streins of tiie aty;icel form
could be vaillt up to fast loctose fermenters wy rej id
trensfer end others coild not. Itwes not possivle to
g5t in wnock trem dovn sfiter tney vwere bLullt up.

when .ut into Durhem lectose fermentetion tuiccs, it
wag found tihet tuce orgenisms grew répicdly tut did not
vroduce &cid recctlions. innis exverimentel evidence snoved
het the beeilll utilized thie lactose but ot the some time
jroduced «lireli, for & time et leest, in sufficient yuan-
tities Lo mesx the acidity of fermentetion. The incicetor
in the tuves remeined unchnenged for two or more deys.
acidity weas first noticed &t tice vottom of the tuve, and
trne rewction greduclly crenged, sccongenied by & modercte
gts jroduction. Ten dtys or more vwus re._alred to cinge
tiie color of tlie incic:tor completely.

un ladtose tgper pletes these orgenisms moy reedily

be mistuiken 1or purety.hoid becilll, especiclly when

e
.



freshly 1soleted wnd cultiveted in glucose, lec
sucrose. 'ney also rorm smooth trans; arent colonies on
aZer plates.

Imnunolozic.1lly 1t wes found thet mewmbers of the

grou_ diffcr onl, in degree ratiier tuen couastitutionelly.

ClLeooIrICailIuN

according to ostucrt, iliciule, w«nd Lormen, since so
muca contusion in terminology his occurred in the literea-
ture rel. ting to slow-lectose fermenting memvers of tne

".berrant

coliform group, it wis su:_ested thut tie term
coliforms" be uscd to describe «l1ll Grim negetive, non-
siorulating rods wrich ferment lectose vecunly at 37° C.

Jeretion of the

\
l

They elso sus ested a tenatlive sc

L
tberrant ty,e€s Into 1our groups besed ovn « study of more
tiien 10,000 coliforms isolected from weter, soil, milxk,

fceces, wnd otner sources. The classificetion :rovosed is

£

as follows: -

aberraent Coliforms

Strualns differing from ty,icul coliforms in respect
to tueir fermentetion of lectosc (producing less then
20 percent ges in 46 nours ot 379 C.)

I. Hicro-i:erogenic Coliforms - cberrent coliforms pro-
cduacing gas from lactose slowly or In smeli amouants ¢t
either 37° C. or 20° C.

II. Fseudomicro-serogenic voliforms - aterrant coli-

foras hneving tie caurcctericsticse of Lhe true micro-

Se



rerogenic stiruins «t 979 tut =aoowing normel lic.ose
s:littin. cctivity et 20° C.

IIT. vtejdlitee-lormin, Colitorms - eberrent coliforms
sizowing the ty;e of dissociction evicenced Ly £:ct.

coll mateile, but notv ¢ .niincd to tiie genus

<

cscrericiiie,

IV. =anterogenlc Colitorms - aberrent colifcorms jproducing
ecid kbut no zis frur lectose.
Tre exigtence oI ¢ grouy of non-lictose-fermenting

rccognise -, but thils group 1is not suffic-

[y
93}

coliforms
lently well delinected for scatisicctory discussion.
J J

I. inicro-serosjcenic coliforms - belony to ierouicter,

Intcrmedicte, or xscucrichia groups. Thae produce ecid in

lectose aud gas: a vubble to 10 percent ges in 46 hours ot
379 C., soue 20 to 100 purcent mes in 3 Lo 9 deys et
079 Co acid tnd ges ere jproduced more slovly at 200 C.
lie orgunisms grow #s well in <4 npours in lictose ws
ty; icel cultures, but ¢t tiie end of 24 to 3€ unours the
lactose becumes strongly aliuaiine. Tfhis is followed
first by e«cicificetion of the broth in the inscrt, end then
(1 to 4 deys later) by & general ecid resction end wp; cer-
tence of gus bublles.

Un rosinsMctiyylenewBlue ager many produce only wirite
colonies, «nd viien isolated do not ferment lectose any
aster then the percnt colony. if the jlutes c¢re lelit in
trie incuabator, the ceuters of tie colonics tecote blecsk,

but no crntnge occurs in tane spced of fermentution of lictose.
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Tnese orgenisms ficve been 1solited from normel end
vetholo jicel hmumen feces in swell nanvers end vere ¢ lmost
inveriibly sccom:enicd by coliform:is wiidcn pooduaced noainel
ges erounts. Lné WOrkieérs hcd encouantered &i. reclevle

nwaters of «wll threo strains (cerovecter, Intermediste,

[N

osci.er

ci:ls) in public veter sul lics, niogtly fro- sen les

of untrecved voter.
Il. ~rseudonicro-:scrojcnic Coliforms - cotpearacle to

~crobecter ene Intermedicite streins. Cultures vere lsoleted

from veter, soil, wi:d nmilx, Luqnone from €00 fccel semules.
The) procuace in lectose brothn acid end gés: sorme a buvile

to 10 percent in 46 nhours st &7°9 C., otzers no gas in
21 diys ot 870 C. un L.iLWB. gger et 579 C. the; produce
colonies from t,.icel colifora down Lo colonies burely
vigivle to tue cye. Lorge colonies; raised, moist, con-
flucnt vith dera center, or fict, dry, ¢:od ciscreet with
lerze vitcn centoer end ni nometellic laster. omall
colonics; similer to lerge excert the smelier tiw colonies,
tae less Intense the blecx center, the ver; small ones
being entirely vinite.

It ves discovercd tnct winen tiac plite ves left ot
room terny cretuare for 24 to 48 hours, «ll colonies becunie
lerze end typicil. when tests (cuplicete) vere run on
caltures at £0° tnd 37° C., tuey found & merscd veriction
in resilts. £t 209 C. &ll cultures .roduced z0 to 1CO
percent ges in liclose in 24 to 72 hours, werc metnyl-

ned nesctive end Vo. es-iroskeuer p0sitive. @t 67° C. tlicy



procuced from a bubble ur to 10 pcerceeunt ges in 24 to 48
hours ¢nd vere gositive to somie degrece in botn thie wethiyl-
red end Voges-:rosnuuer tests.

¢n running growtn curves;- 379 C, for 18 to 24 hours
thie growti vwas stutionary or on tiue declinc; 200 L. for
16 to 24 hours Lie growti vwas in the lojeritrimic phuse.

Thgy founs thet caltures put into preneceted luctose
(379 C.) end incubcted &t 379 produced acid in only 3
out of 32 in 4& hours and no gi¢s. Others either died or
did not yrroduce gas or acild in two veci.s. L'ze cultures
trensferred into lactose brothh «t room temperdtture and
then pleced into the incubettor (air) produced & btutble to
10 percent gas. This sniowed thut the orgenisms begun
growing before the broth wermed to trne 379 temperature.

1II. Pepillae-forming cColiforms - may belong to

nerobecter, Intermediute, or Lscherichia, but the greater

ne jority epgear to be tscherichlsa.

In lectose «t 37° C. they mey produce acid &nd small
emounts of g&s in 48 hours. Leter &s much &s 30 to 40
percent g&s mey be produced. lhese orginisms, by repcuted
transplanting, were induced to produce 20 gercent ges in
18 to 24 hours.

Un L.li.B. &ger both blaca end wihlte colonies devel-
on. rie bleck colonies resemble typlcel coliforms «nd
wrhen plcized produce 20 percent or more pgas in 18 to 24
nours. lthe vhite colonles in 2 to £ deys form smell, black,

dausnter colonies vhthin tre parent colony. whie white

6.



colony, when  ,ut into lactose, procuces &cid «n. gas slow-
1y .

Better thun half of the fecal swryles collected
from 100 cases of guastroenterlitis procduced tihls tyre of
abcrrent coliform orgénism. hone were isoleted from the
feces of normnel indlviducls.

reets saoow tais t,.e to cte, probebly, the most im-

portent of eberrant coliforms. btreguently they are not

e

detected by sStund:rd iethods of .eter snelysis since meny
stre:ins do not produce gi¢s or even ecid in 48 hours.
1V. =sneerogenic voliforms - produce scid in luctose

in 1 to 7 dcys &t 37° U. but no ges. lthey heve a close

resemblance to iberthella and Shiipells. They vere isoluted
palgcella J

from soil, wuter, cerecls, normeél wend vataologicel feces.
severel were found in an outbreek of geéstroenteritis.
stuart, wilckle, end bormsn steéted that thelr know-
ledge of these tyres was so limited tnat no suggestion
of thelr relctionszip vo the coliform group or ot tieir

semitery significence could be edvanced.

11r0ni'. CE

Stuart, Mickle, and bormen stcte that the exuct

semitery significence of thlie sberrant coliforms is not
entirely clear. ihe true microaerogenic coliforms (Group
1) grobebly heve & significence similar to thet of com-

percble ~crovicter, Intermediste, end bschiericiia striins

showing ty-icel lactose fermentation. riey conceded no

7.



eignificence to the pseudomicro-serosenic groun(Group
ITI) which is mude up entirely of low temper:ture-loving

memuers ol the rerobicter section togctiner vwith a few

Intermedictes isol: ted firom soil, veter, end milk, and
vhicnh thney hud not 1soleted from feces in their inves-
tigetion. Lthey found that the pepilice forming group
(Group 1II) could be determined only infreyuently in
routine coliform estimttes in vihich gus production is usced
ts tne criterion for tnelr presence, and the snwerogenic
grour (Group IV) would not le cetected et ¢1l. However,
they think trnet tiiese two groupe mey be highly siznificant
b.ceuse of thelr freguent sssocicttion with pestboenteritis
¢nd genito-urinery Iinfections. whey stite thut “certainly
no eberrent coliform giving a yositive completed test in
eccordance with & strict interpretation of staundard icethods
of weter inalysis should be disregarded witliout a further
study of 1its cuncrecteristics”.

Ziegler stutes thut non-lactose fermenting end lote
lectose fermenting orginisas nave been isolated from
poliutcd water suyp, . leks ¢nd from diarrhea patients. the
az;slutinetion of, &t lewst, two virictles of such orginisms
occurrecd in high dilutions of jpctients' serum viiich in-
dicstes thet tlicy &re uw ccuse of the infection. Luring thne

latt r vert of & study of an outbrecik of dilurrhes in

Springfileld, <iegler found thut $yplcal bsch. coli were

not 1solected fron tre veter sui.ly, but petriogenic non-

lectose furmenting intestinel types of orgenisms vere

8.



present indiceting poliution vhich wes not detected by
Standerd lethods of weter snelysis.

licCraudy stetes thut “since the coiiform density of &
filtered,trected, or filtered-trected wuter 1s a meesure
of the effectiveness vithr thiichi thie trectment hes elimi-
nated disease orginisms from the water, 1t is recsonuble
to «ttribute eyuel senitury siinificance to tiie presence
in such weter of eitlier tynicel or atypical coliform
orgenisms, slow l:ctose feracnters or repid.

"Slow lasctose fermenters sre found, zlthou h in
small proportion, in fresit feces, in gre:cter proportion
in stored teces, end occesionelly in dischargses from
ceses of gestrolntestinel disturbonce; the  resence of the

orgenlisms, even in ntturel veters, tnerefore, cennot

f]

o
¢

lvweys be dismissed as of neglicible senitery si nitic:nce.
rurtincrmore, since other orgenisms conteined 1in thie swnple
rmcy reduce the tmount of ges produced in luctose broth

by Lyricel coliform orgenisms, the volume of ges procduced
cennot be sccepted ¢s & sure indic: tion of the type of
orgenism present.”

4

Date vere collected Ly licCrady on guestionneires to

28 levoretory woraers s to tieir idecs on the siqnifi-
cence ol slow lectose fermenters. rifteen vere in fevor
of including them, six were in fevor but c¢id not, one
fevored i:pcluding those from filtered en trected weters
but not from netursl, end tirec vwere not In fevor of

inecluding tihem &t ¢11.



Perr Btetes thet Clemsha's “cecillus P" 1is 3 ;-ood

decl lix¢ slow lectose fermenters since it vroduces only

1
&

acid in lectose witi: smell emounts of guas it eny, end

=)

sometimes nédther. Beceillus P is scid to be comrion in tie

feces of gectrocenteritis vebicents,

Luleney end omitit stete thet thiey feel Lict they
must recogynize tie wides.rced distribution or such
coliform or;cnisms \slow lictose feracnters) 1in untrect-
€d abers ol eppurently sctisfectory scnitery stete.
Liey nay or mey not ue cetected In tiie roatine examinctions.
rhis [indicy sz0ald invite ceiution as to interpretction
of thelr pres.nce «t eny time. iic resilts from sunitery
surveys sinould be cirefully «p,.lled end such dete cor-

relected withh becberiol. icel fi.cligs. ot tixe s:iiic tlne

t yet

C

ve must recosnize tihwt tieldlr non-feocal origin hes n

!

Lee  jroved end «ll informotion rciurdin; their _oten-
tizl puthogenicity should Le cercfully accunul: ted end

evelucted

EXL £t IMENTLL WORK

It

a8 sinowvn in tlie literutuare, the incidence of slow
lactose fermenters in vweter, Loth trected and untreuted,

is high. Yhis neturclly constitutes & serioas .roblem in

[N

tue becteriologicel exenminction of weter. Lills thesis 1is
for the purpose of tryin;; to fird some soluticn to tais
provlcme.

sever:l cultures rniwve been cent to thils lotoratory

10.



which were isoluated from vater simples toet Lind rassed
the rzresuaptive end particlly contirmed tests in the
Stunderd kethods of .oter wnelysis «s unpotulle, but had
‘wilcd to oconfirm. In sone instences tie pas productlon
in thie presunistive test had Leen ¢s nish «s 90 to 100
percent, btubt tic organisms noo still fuiled to confirm.
vpon isolation of svure cultures from tiniesc veter scmples,
it vas found tiet mlcroscoplcelly tncy were Uram negctive
rods, «nd wien put into lcctose brotn, taey; rrodaced only
& bubile of gus 1In 48 hours, but produced from a bubile
to 10 rercent in three to five deyse. In meny ceges no gos
at £11 vee procduced in 4& hours.

Since tie wty;dical recction of thesc orgenicus
occurred only after the jerticlly confirmed test, if
seecnied loicel tiwt tae bosin-kethylene-Blue agir hied a
toxic eftect on the gies productlon. Lx_ eriments werc then

condiucted wiih a pure culture of -scunericaila colil to

determine 1f tihis vere true. 4 suspcnsion of i&sch. coll

from en ezar slent vis pleced In sterile distilled veter
und trensplents vere tuken dailly end subjected to th
stenderd procedure of weter entlysis b, first plecing them
in luctose broth, incubeting trnem et 37° for 48 hours,
streaking on E.u.B. enar pletes, incubeting these ot 370
tfor 24 hours, &nd taen picizing colonilcs from tane pletes
end travspglenting them becx Into luéctose broth. cedings
vere tiken on both the irimary end scco..diry l:ctose broth

tubes at 24 wnd 48 nour perlods. it ves found thet there

11.



wasS no initibition of ges procduction using & pure culiure

of ksch. coll

1

Since the sivove metiof 1. not jproduce tihe desired

L

resualts, sore of tihie éwltures of e}yplcal orgenisms viich
had veen sent to tils libor:tory were then sabjectcd to
aprroxime tely tihie scmie procedure. Light of tirese cul-
tures vere jluced in lectose broth end incubated for 48
hours. Yrensplents from these tubes vere titen streced on
bolh k.i.D. agar end plein nutrient ager. Coloniles vere
then ricked from thicce ;letes ot one, two, enc tirec
deys end plsced in luctose broth. needings wvere taken on
these tubes at 24, 48, und 72 hours, «nd it was found thet
there wes & definite inkhibitlon, with the exccption of «
few cescs, of tlhieir gas production (Tivle Lo. I)

An attempt wus then mude to increwse the gos procduction
of tiértcen slow lecctose ferricnters. It wus found thet

their ges production coull be increcsed sli ntly, but not

Q

1

riore than &5 percent ut the most. This ves usccomuylished

by rapid transfer metrnods in luactose Lroth of pil 6.9,

l.e., trensferring every; 24 hours to a new lcctose broth
tube. wnen lactose broth of plk 7.8 ves uscd, it vas found
1thut tliere wes ¢ cdefinite inhivition of zas oroduction,
probebly due to trne formetlon of cerbonttes by tie rcoction
of the medium vith the cerbon:dioxide produced. Lictose
broth with & ph of 7.2 vas tien preypered wend used, end it
ves found tunst there vus still a sligut inhivition of

gés production.

12.



Culture

1

o 3 & O b W
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o N O O s~ Wu

48

2576
3056
10%

25/
30%
10/
25%
30
30%
105

20%

TABLE 0. I

Eosin-Methylene-Blue Agar

1
24

Sjo
206

no
bub
105
8
bub
bub

5%
5%
bub

24
bub

bub
0%
Ojo
8p
107%
bub

Oz

2 days

48
S

S

72
8o

87
bub
bub
2570
2070

8%

8o

Plain Nutrient Agar

day
48 72
15% 205
255% 30%
growth
15% 20k
507 50%
205 3Sp
8/ E
20x 405
20% 30%
2075 257
2550 35%
30% 35/
50j% 60%
30;: 40/
15% 20
30% 40p

13.

10/
bub
%
)
5k
bub
bub

0]

2070
80
8%

bub

24
bub

bub
bub

O
bub
20;0
bub

bub

bub

8%
bub
bub

bub

budb

budb

days
48
105

870
bub
bub
154
3070
bub
205%



Since the asttem;t to i1roduce tyyicel £sch. coidl

from trhe slov lactose fermenters by répid brensfer metiods

fauiled, the revcersc vas tricd, &nd seversl netliods were

N

used to try to attenuate & pure culture (ty.icel) of Loch.

coli so that 1t would teke on sote of tne prorerties of
the slov lictose fermenters thet hed been isoleted. Yhie
rrocedure uscd w&s as follows:- & pube typ.icul culture of

tsche. coli was grown in nutricnt broth for 24 Iours, and

then put on Zlein nutrient cgur slints. 1thesc, in turn,
were thien incubeted for 24 hiours so thet a good growvth
would bte obltuined, «nd then tihie cultures were scraped

off into flas«s contualning different dilutions of
brillient green, cop.er sulphatc, sodiwm arscnete, «nd
litisiun chloride. 1his procecure yielded a good susjeansion
of orgcnisms in ecchh of the flusks. The flasis were itien
placed at verying tempceratures and trans;lants tiuen from
them at intervelsi- brillient green in 1, 2, 3, 4, 5, 6,
g, 10, 12, 1lt, &nd 20 deys; lithiium ciiloride and sodium
erscnute in 1, 2, 3, 4, €, 7 days. Lransplents from

thesc flesiis viere 1.laced in l:ctose bLroth and tihien run
throush tne stendard procedure for water anelysis. 1t wes

found tlict the cop.cr sulphate wa. too toxic ¢nd Billed

tie organisms in one to two dajs, tut uc until tue time thot

tize orgenisms were destroyed tliey did not show &ny sup-
rression of gas production. It vas &lso found snut a tem-
rerature of 420 C. wus too hirh for thie orgenisms, the

tlasks beconing sterile in one to two deys.

14.



1Ihe above exjeriment proved tnet, Ly the methods used,

slov lectosce fermenters could not be produced fronm a pure

tyirlcel calture of wsch. colil. iLowever, iiersiey and Ltron-

fcnbrenner report that tiiey vere atle to bulld up the ge
production of slow lactose rermenters by “repld transfer
net:ods” &nd vere clso wulc to rerress it agein Ly per-
ticlly destroying tie lactase vy tne use ol sodiuwn suc-
cincte.

Shortly after completing ti.e wvove exveriments, &
weter scwm.le wis received 1n our leborectory tor anelysis
viiicii produced gis in «l1ll five primary lactose broth tubes
tose-lectose-leur;l-

t:ad also in &«11 five tubes of tie try

i
i

sulfete broih (1'.L.3.) of mkellienn vnich vuas run in

I
6]

pérallcl with the stencera lectose broth, upon stresking
from tne tubes to L.M.B. agur, however, it was found thet

from tie lectose tuves tvo typical Zero. serosencs,. one

typicel Eschi. coli, and two ciyyrlcel orgenlsms vwere ob-

e
het

teined; enc from tiie T.L.5. broth tirec ty;icel Lsch., coll

e

and two etyrlcel orgenisms were obtiined. Colonics were
ricaed from ¢11 10 pletes end seccced into lactose brotn.
.11 colonies produced ges except two illchi were picued
from j;letcs strecked from tue l'.L.5. broth. Thiese gro-
daced sm&ll tubbles of gas in 24 hours, and 10 ¢end 15
vercent geés 1n 48 hours.

Later ten aly,.icel colonles vere vicked froma ecchh

plcete showing tire slow lictose fermenters end vlentcd

into lsctose Ptrothi. Of thre 20 colonies tiit vere jicled,

15.



9 of tiem vroduced only & butble of ges in 24 hours, wnd
in 48 hours one procduced 20 percent ges, one 1% 1 rcent,
end tihc rest 10 rercent or less. all 20 of ti.ese lictose
tutes were tien streuied on LWJdi.be zaer en’ lncuvcted for
24 hours. Du; licute colonies werc tnen piciied from etch
rlete, ¢nn from tae 40 colonies iciicd, 10 produaced 8
rercent gés or less in 48 hours.

[.cenwnile otlier wuter scnples hed Leen received at
tite livoretory for wntlysis tiet contelned meny slow lic-
tose feruwenters. rour colounies vere plgked from eech plete
showing ety~icel colonles, and of tne four, two were  leced
in lectose troth and the ot.er two in T.L.S. broth. 1n
g<s production vus rccorded et 24 and 486 hours, wnd it 8
vercent ges or less was roduced in 48 hours, « slent
culture was made from the tace end awept. In thls menner
108 slow liuctose femnenters were collected from 7 weter
sam.les.

Tliese orgeanisms werce then laentified sccording to
the clessificetion of coliform orgenisms found in weter
s steted in Yopley and wilson. o tests were run on
geletin, nor wes tihe Bijimuan test run. i+ swiicry of the

results is cos follows: -

Lscrericnia coli

Variety 1 - & cultures
veriety 1I - 3 cultures

Intermedictes

Veriety I = 60 cultures (3 others contormed tut
did not give u.d. test)

i6.



Vuriety II - none

rerophicter cero-renes

Verlety I = 29 cultures (& others conformed
tut geve weil. test)

Veriety LI - 2 cultures

Une culture could not be identified &ccording to tue
cles:ificetion since it geve only a pocitive Voges-
Prosiicuecr test, thie rest of tne tests beins negetive.

ln running thesc tests, tae burcitt modificstion of
the vogcs&Prosituer tost wes used end run on & 40 hour
cultare of buflercd dextrose brotn. lle clitrete test was
rcad in 60 hours, snd tie iIndole anc mctayl-red tests were
run on 64 hour cultures.

ln running tiwe routine weter wnelyses, 1t was noticed
thet the cversge ges production of stendi:rd double strensth
lectose weas 21.6 percent per tule, vhile the avercge ges
production of 1T.L.5. broth was 2€.% rercent per tube. 1t
ve.s &lso notcd thet of tue 30 ; lutes streaized from lictose
broti, only 13 of tliemn gave tue Ly icel metallic shceueng
winile of those stresged from the L.n.s. brotn, 23 jave the
tyricel metellic sihicen.

+nother thin: of ' Interest wiich weas noted vas tlhct
vihere the growth wis heavy on the ..u.L. plutes there oc-
curred tine typlcal metellic sheen, but vnerc thie orgenisms
vere morc spretd out end well isoleted colonlics were form-
ed, the typicel sneen wes not jrescnt. Upon licuing tiese
vell Isoleted colonies, it wes found tiict they were often

trie slow lactose fermenters, wnile, on tiie other hend,
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those vith tne shcen geve ty.ical luctose fe.mentition.

COLCLUSIONS

I'rom the ebove eix; criments ¢nd obscrvetions it vould
be losicel to conclude thiet tiie incidence ot slow luctose
fermenters In vetoer serles of both treated ¢nd untrected
vater is .ulte nri:n. Lowevcr, ®ven thou;h prescnt, these
orsenisms do not show up in tie stiéndird methiod of weter
entlysis, but, &3 shown in tie litercture cited, it 1is
quite prolelle tiet trneir ,resence cen rmicen fecel con-
teminetlon. thus taey shiould heve €11 tlie signiricancc

of ty.ical Lschi. coli with its rezerd to water enclysis.

rliese «typlcel orgonisms mey ke missed in thie jper-
tic1lly confirmed test vhen the L.i.D. ager jletes wre
strecked froua prinury lactose tuabes relher thon from tne
T.L.5. broth due to tie wisence of the typictl metallic
siicen. 1f, hovever, the ty,.ictl rcection is obtained on
the hcevily seecded jertof Lie plete, 1t 1s qulte posczitle
tnat the well isol:ted coloniles are of thwe ety:iccl ver-
iety. Since tne Stinderd lietnods of weter anulysis states
thet vell 1solated colonics shall be picued for tle
completely confirmed test, tiiese well i:zoleted colonies,
being aty, icel, will probetly produce little or no gis in
48 hours. lIln &ddition, tiicse orgunisms will heve veen sab-
jected to tie toxilc effects of the o.il.L. cgar, and tihws

~will nave tielr gas production furtiier dppressed, tonse-

gquently, the chince of detecting tihne _rescence of tuiicse slow
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lsctose fermcrniters is uite smell, but Liey should be

(@]

detected since tiey cre &n indic:tor of :zollution.

SR NNy

LA . EA RN} 3 o
SUGGnOTICHS

From tie cbove dete presented, it would seen tiuet
tie following ;rocedure {or tiuc vecteriological exwning-
tion of weter mo_..t ve added to tic .ebluod alrecady plvent -
Fresunptive Test - Louble strengta tryitose-lictose-
lauryl-sulfete broth shwould Le used since 1t gives

crecter gis procaction, ard tihwe typicel tsch. coli

rcection on Lk.i.l. ager his &« hisher incidouce.

Fertially cvonfimed iest - 1f thie ty.icel metullic
siieen is jrescnc in 24 hours on the b.l.Be. eger
plates, tils could be acce, ted es Liie finel test
since pormen, nobinton, end Stucrt state thet only
0.0 percent of tihe colonics iving tre metellic
sneen feil to confirm. 1hls would also do ewey with
tixe possiblce vicwinz of ¢tipical colonies which
misnt heve been well isolceted.

vonfirmed Test - If this test is run, it is zdvisable
to 1 ick colonies thiwt shiow Llie tyiical sheen even

tiiou_ n tihey nmey not be vell isoleted.

SULLLLIY
In this pwper the literazture concerning tlie discovery,
clessificetion, «nd Importunce of slow luctose fermenters

wes revieved. ihie cexperimental work vas then r-l:ted.
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1rne toxicity of wmosin-tetaylene-Llue agur towurd Ses 1.1o-

'3

cuction was tested for by sbtreaidn: ;letes witic & pure

ty;iccl caliure ol iscn. coll, but it wes toun. tiwt there

ves no [~¢s inhivition. . tyiricel cultures vere tiien uscd

the sz-e meanner, &nd iﬁ vas found Liitt tneir sus rroduc-
tion was dccreased by Lic mellel. Lour.

1t veg fhien sttemnted Lo increice tie fermcntition
of tiie &tyilcel cuaitures i, r¢.id transfer netaods, but
it wes found trut it could be increesed only sli bitly.
1t wes also etten;ted to cecrewse tile furmaentetion

vroverties of & pure culture of ksck. coli, but tnis,too,

i x

riet wivh feilure.
viter simples vere tiien received in tiie lovoratory

v.nich conteéined slow lactose fermenters. rrom 7 e te

hel
Pe

ct
(¢4

sem, les, 108 cultures of slow lectose fernenters veore
i1soleted. viiese vers taen identifiied end found to te

rostly of tic Intermecdicte vericty.

sugsestions vere iven s to tile ;rocedurc vhlciy mil:

be used in e veete. 1ologicel excminction of witer to
in thne delccetion of slow lictose ferwntees thot mignt

te -resent.
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