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LHTHGEUCTION

Bacteria, yeasts, and wmolds agsoclated with
vorlous Leverages h&v& been of interest for sone bHluo.
Frobably wost Intensively and extensively studled
are these nlers-crganlians laportant In fthe productio
ey spollage of aleonolic beverages. The emphssis of
these previcus studlea bhas been one dlrected howard
the dlscovery and development of stralns whleh will
give good quality preduets In large awounts. fforis
alao have been mude ﬁa ellainate organlsus respongible
for undeslirable ei'fects {souring, cloudlness, etce,).
These efforts have resuldted ln the development of
controlled technigues of lnoculation and careful
procedure Lthroughout market preparstlon,

varbonsted beverages, however, are not products
of microbial activity, and thus, mlerobloleglcal study
of mueh beverages hag been concerned {or the most pard
wilth other econumically iumportant aspegts. Urganlans
conglderec are those which decrease the produch's
sarket value by harsing the taste or appearance and
those winleh mlght be pathogenic to the consumer.

Literaiture Revlew

Gloudiness, roplnsess, and off-flavors are types

of spollage sgsoclated witu eoft drinks. Clouwdlness



o)

may result from the growth of bacteris or yeaasts,

the latter helny more olten the cause of such spoilsce.
une worker (#Melelvey, 1926} found yeasts bLaplicaied

in 85 per cent of 1500 spolled sawmples of ecarbonated
beverazen. The conditlon of roplness ls moat often
nasocinted with bthe presence ol encapauluted membors

of the jenus Paclllus (Tanner, 1944). Hacterla also
may produce off-Clavora in soft drinkg; Lehman snd

fiyrd (19b3) reported a menber of the genus Achrouobacter

which was responsible foy musty odoyr and flavor in
root beer.

Some work nas been done with pathogenlic organlsus
and thelr survival 1n carbonated beverages. Younyg and
Sherwood (1911} investlgated the length of tilme various
pathogenic forums remelned viable In soft drinks.

They noted marked reductlon in the number of Inovulated
oprganlams after 244 hours in an unearbonated lemon

ayrup. ihe bacterla were uct coupletely Willed, uuvwever,
Lhnroughout the time of the experlment. Hoser and
Skinner {(1¥22) found that pathosenic forms such as

Salmonella gsenotbuulleri were killed wmore quickly than

rgcherichia eoli., Yynovakii (1837) made inoculations

with Salmonella typhosa snd other pathogenle [orma;

ne found that the bacteria aurvived only & fow days in

the beverage.



Various investlgators have studlcu the
gultabllity of the environment provided by soft drinks
for mlerobisl growth: Dousld, et al. (1924) studled
the eilfects of 608 on baclterisa. Wworklng with carbonated
and uncarboneated ginger ale, they found fthat only the
letter sllowed bacterilal growth. Other workers huave
employed artiflcial sysbems simulating cavbonabed
beverages: Shilllnglaw and Levine {(1943) studled the
effects of acldic conditlons on various specles of
bacteria; Insalate (1862) atudled the bacterlcidal

effectn of CO pagon and Green (1957) directed thelr

2‘
efforts sinllarly, using varlous commercial soft drinks

Ke g0l

Fe

in thelr work. They noted that forms such ag

and Jiicrococeus pyouenss var. aureus were killed within

a few days after lnoculatlion,

Other workers have been concerned malnly wilth
the numbeyr of bacterla present In soft dyinks. Young
aud Sherwood {(L9Ll1l) noted that the number of orpanlsms
noraully In the beverages was "extremely suall”,

Stokes (1920} found & varying nusber of bacteria
in beverages he Investigated. He concliuded that divty
bobttles were reasponslble for these resulds. HKllcourse
(1L$23) found from 2 %o 500 orgzanisma/ml of soft drink,
the averagze belng LU0 bacteris/ml. Formon (1925) found

"fow" bacteria in 60 samuples of soda wabupa



4
Little elfort has been wmade %o debermlue the
identity of ovgaunlsus normally found in carbonated
beverages. Gauscher and Yeors (1915) found members
of the pgenus Sacillug.

Statement of the Problem

e purpocse of thu vresent work was three-fold:
{1) to detersine tne number of micro-organismns found
In root beer ready for consumer use, (2) to study the
effects of various temperaturegs and durstions of
Incubation on this microdbial populatlon, snd (3) bo
characterize the predominate apecles of econtanineting

bacteria,



R R R S L LT CFe T
SATEHIALS ANL &aTHOTs

Hottles o1 root beer were nbhsined from Pelfast
everages, Inc., in San Franclaco, sall media was
prepared durlng the course of the work frow Lileo
detrdrabed hanas.

The work was divided Into fhvee experiments,
each dogigned to deterulne the effects of different
temperatures and duratlions cof lncubation., The aane
procedure was {ollowed sech tlne, Ab the bewinning
of the experiment a sulpuent of root beer wasn received,
aad the botbles were divided Into tnree groups of 12
o L8 wobtleas Gae group was locubated at an average
temperature of 4° G (renge 2.0 %0 5,0° C), one at an
averase of 24° ¢ {(range 22.0 %o 26,5° C), and vne at
an average of 34Y ¢ (range 31L.0 to 37.0% ¢).

pach day, during the course of the experiment,
three bobttles were selected, one from each incubation
Sempersture, The oulside of eamech bobttle was sponged
with two per cent phenol and then was lightly flawmed.
After rowoval of the cap, the wouwh of the bottle
was flamed and & sberile 10 al plpette was inserted,
The pipette was allowed to reusin ln the botile {ive
o elght wilnutes while the CQQ was ellminated, Then

g one ml sanple of rood beer waa pivetted off and into



g Best tabe contalinlng 10 4l of selted, cooled ayar
(457 C). ltach btube of lanoculated agar was poured into
6 petri dish wihich way Incubsted st 517 C. Conkrols
were poured alsce.e The pH of the root beer wias btaken
st thile tlse also,.

felly chechs of each plate were sade IFor foup
favse Golonnles were counted, sud duping the fhird
exnnorlinent avme represenistive colonles were ohiosen
for furiher work., These celonles were reponbedly

isclated through the pour plate and streak plate

3]

1

mathiodae when it was certein shat pure culbures were
obtaincd, the characteriastics ol the organisng were

gtudlod,

Several atelneg were used, Including the

4 a

stuln, the Capsule staln {ranevel's staln), the Ypore

gbain (Lomerts method the negatlive staln (Lorney

nizrosinie ALl 28 the shaining procedurss were %Saken

Al

frow Laborvstory caausl for Genesral Bagleriolosy {Peltier

s Lrom

r;-

snsurensnts of bhe orcenlswus were uade

sobllity cheoks were wade by obhssrving

hauging drop proparatlons; flegellar stalas were not

atbenpted,
Yents o debernine blochenical abllitles of the

sere alss performed. wedla used 1o Bhils pard

fa



of the work ineluded the Collowing:

Le

Garbohydrates
slucose
Lactose
SUCTORe
malbone
mannitol
gorbltol

Litmus 0ilk
Lead Acetnte Aga
Nitrake Droth

Nubrient broth

Rutrlent Auar.

v
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Blniler results were cbislned froum each of
hhe three expeoriasents on the number and kinds of organisag
found o the rood beer, Munitilally, there were veey fow
forng present,; aad ss bthe work proceeded, 1ittle chanyge
i the numbey of organisig was obgerved, iu %the laal
srperisent, whilen rau spproxlmately two weers, only
elzht bacterisl colonles and one mold were lgoleted
{Table L)

1t wag difficalt, with such s saall nunber of
organians, to sscertaln the effcets of ths different
tenperatures and tlues of incubation. Table [ shows

the Lollowing

1 senoral tendenclos. The greatest nunber
of orsanisas wan isolsted Lrowm the Lottles stored at
the coolest bempovature. ALY organlems lsolated from
the soflt drink at 377 ¢ appeared wilthin o few days of
the begloning ol Lhe experlmenty the 24°9 ¢ agnples

vielded ovgaulaus unbll about one=hall way throush

-
-

She work) sad sacterls appesred In tus 9 ¢ sauples
shroughiout the perlod of experliaentuatlon,

‘he orsanisme lsolated were sll gras poglitive
or gras varlable, and the rod shaped forms predouvinabed,
Thogse bacterls chogen for Turther worlk asre dlscugsed

Later.



TABLE 1

NUMBER O ORGANIMS ISCGLATED DURING

THIRD SET OF LXPEH

Fyoarione

A LAERTS

Day Incubetlon Tenperature
: %40C 24°C 49C
1 o 1 s 1
2 2 0 0
5 0 0 0
4 1 mold 0 L
3 0 G O
& 0 0 0
7 0 1 0
8 0 0 1
9 0 0 0
10 0 O 0
1 o 0 0
12 0 0 1

{#) numbera refer Ho bacterial
otherwise Indlcated

colonies unless



10
he pl ool the root beer did notd chanse Shrowshoud
the porlod ol experimentatlon, Lelng 4.5 to 5,0, It wag
nebed bthat bottles luncubated sl the higher tenperatures
gvidaneed greslter sas pressure then bucse af lower

temperatbures.,

i
& #

fhe charascterlzation of Tive "specles” of bacltoria
was careled oub, and the regulis of bhisg work are sunaaviact,
{(Takles 11 through Vi), The bacterls are desipvabed by
AGDET 8 své_ﬁg wti}sf’ “6“3 N{fﬁ and T18Y,

orpholo;sleally, all of these bacboria excepd
6% viere large rods; "6" wan rounded, its forim varying
fromn spherical to ovals Grawm resctions of all those
slero-organisny were posltive, altthough "5Y 414 show
gome sran varlablilliy.

Two of tne rods, "5" snd "i8%, were spore-

formers. Jrganlsm "8" had tersinal spores which bulged
the end of the cell glving 1t a matchsbick appsaruancs,
whlle orgesniam "16%, & very luarpge rod, exniblted sub-
terminal spores which dild not notleceably change the
outline of %he colls The rods gll exilblied definliite
cupsules; the vounded foras nad only a slight clear area
gbout the cella,

The orgsnlang varied greatly In the varlous
urowth characteristics of colounles, of stresks anu of

brotii (Teblea Y1 - Vi),



Blochiesleally, wll orgsalsme were relatively

achive, {(debles I1 = V1). 4ll orpanisma, except "8Y9,

-

ware gapable ol reducing nitrates %o nilrltes. done

roduaced Hate A lltsus wily, all bacteria save @& baglc

i

o

vesction and ghowed abilllty Yo bring sboul recuctiong
not all fovas were capable of peplonizgation.

ALY $ive organliane were mesopulils, srowing

) JRONE S e - . N
well at bemperstures between 257 € and 547 U, &1L bub

the rvounded fora were facultative wliih resaved Lo O,

¥

renguiresents) orgenigm "6" was an serobe,
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TABLE II

CHARACTERIZATION OF ORGANISK "4"

GROWTH CHARACTERISTICS

BIOCHEMICAL CHARACTERISTICS

| STAINING CHARACTERISTICS

Futrient Broth Carbohydrates Gram 3tain
amcunt: moderate glant: G¢ rods, no
Day j[gluc {lac [suc mal {mann| sorb chains or spores,
surface: grey pellicle 1 A [MATE "RE K [ W& 5.29 x 0,75 p.
2 (A |[Na X |NA| K | Na
sub-surface : - 3 | A [NA A |NA| £ | Na ftb' G4 rods, most
4 A 1s in chains,
sediment: - no SpoOres.
Litmus Milk
Agar Colonies
form: irregular Day| pH | curd pogigﬂizt-keduction
4 1 5 3 at top Spore Stain
1 tion: ral - =
NFRIROLES £ 2 7 - 4 at top |+ at bottom negative
surface: smooth f L * + + at b°tt°F
margin: undulate-lobate
Nitrate Reduction HZS Capsule Stain
a ty: translucent
i d Di![t°+N°2 | FHy capsules present
Ager Slant é H g C
amount: abundant 3 $ - -
- Miscellaneous
form: echinulate P—i u %
L Qg and Tempersture Relation single cells and
consistency: viscid facultative mesophil l PROEY WOER Ay

I

| longer chains non
! motile,

Key:

¢ = positive result
- = negative result

G4 =« gram positive
G- = gram negative

NA

A = acid produced
K = partial acid
= no acid

[ R SRR T Sl |
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TABLE III

CHARACTERIZATION OF CRGANISM "5°%

GROWTH CHARACTERISTICS

BIOCHEMICAL CHARACTERISTICS

STAINING CHARACTERISTICS

Rutrient Broth'

G- = gram negative

NA

Carbohydrates Gram Stain .
amount: moderate sleant: mostly G4 rods
Dang;uc lac |{suc | mal [menn{ scrb a few G-, some cells
surfsace: ®"cottony™ 1 & NA| NA| A | RA | NA with spores, no chains
2 | A £/ Al A | NA| NA 5.18 x 0,75u .
sub=-gurface: - 3 A A Al A NA NA broth: G4+ rods,
) n 4 NA NA spores, some chains,
sediment: cottony some cells lie side
Litmus Kilk by side.
Ager Colonies
form: circular- Day| pH {ocurd pogiggizanoduction
. Irregular 1 7 - — 3 Spore Stain
elovation:  flat 2|7 | - - H terminal, ellipsoidal
r . 3 17 - - $ spores, cells have
surface: smoothn 4 "match-stick" shape
margin: lobate=-erose
Nitrate Reduction HZS Capsule Stain
deneity: translucent Day [to NOS RH- ; . .
" igar Slent é : : : capsule presen
. amount: moderats 3 -
‘ i lane
form: of fuse r-* | Miscellaneous
1 . R non motile
consistency: butyrous facultative mesophil
Key: 4 = positive result Gt = gram posgitive A = acid produced
- = negative result

K = partial scid
= no &cid




TABLE IV

CHARACTERIZATION OF ORGANISM "“6"

GROWTH CHARACTERISTICS

BRIOCHEMICAL CHARACTERISTICS

STAINING CHARACTERISTIC3

]
]

! Nutrient Broth Carbohydrates Gram Stain
! amount: moderate T ' | slant: G¢ round _
Day |gluc [lac  sucmal {mannj sorb i forms, mostly paired,
, surface: - 1 K A TNA A NA NA some in clumps, ave,.
a 2 A A NA A N& NA diam, 1l.65 &
! gub-surface: turbid 3 | A A | NA ; A | NA NA broth: G+¢ round
i 4 | i NA NA forms, size variable.
i sediment: granular
r Litmus Milk
| Agar Colonlies
: form: circular, small ;Day: pH |ocurd poeggaiza:koduction
f levati raised, convex 1 7 - - - Spore Stain
e-evatlon: ocs i 7 - - $ at bottom negative
. smooth 3 7 - - $ at bottom
surface: 4 | 7 - - + at bottom
ma.rgm: entire
: Nitrate Reduction 323 Cepsule Stain
. . o
. density: paque D,ayr";o NOZ  NHs thin clear area
Tagar Slant é 5 i - : around cells.
amount: moderate 3 ' $ - - L
form: beaded 4 | - Miscellaneous
_ Qg and Temperature Relation |  wmorphology of cells
consistency: Dbutyrous ' : varies from spherical

aerobic mesophil

to oval forms,

Key:

¢ = positivé result
- = negative result

Gé¢ = grem poaliltive
G- = grem negative

A e acid produced
K = partial acid

NA = no scid
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TABLE V
CHARACTERIZATION OF ORGANISM ®g®

GROWTH SHARACTERISTICS i BIOCHEMICAL CHARACTERISTICS | STAINING CHARACTERISTICS
Nutrient Broth Carbohydrates |Gram Stain
amount: moderate . _!' &lant: G¢ rods, no
: Day [gluc }lac /suc mal [mann} sorbdb chains or spores,
surface: grey pellicle | 1 A NAT K T NEK TRA ] . variable size,
2 | A NA! A {NA | K NA 3.79 x 0,75 n,
gub-gurface: - 3 | A NA| & K 1K NA broth: G$ rods,
4 A A KA single cells or
eodiment: - short chains (2-4
Litmus Milk cells), no spores,
Agar Colonles
form: irregular Day! pH | curd pogigaizaJ}eduction
levati flat 1.7 + at top Spore Stain
slevation: a - -
2 |7 | - |4at top |+ at bottom negative
surface: smooth 517 - |+ at top |+ at bottog '
4 | 7 - + at botto
margin: undulate
Nitrate Reduction st Capsule Stain
density: opaque 1Y =
J Danto*NQ2 Nd5 | positive
| Agar Slant s 3 - - !
: amount: abundant 3 ? + : : L’
:  form: echinulate 4 . * [ Miscellaneous
i i tic . another type of
: onsiss s+ viscid ! colony observed
consistency facultative mesophil i rough surface, ’

curled margin,

Key: 4 = positive result G} = gram positive A « acid produced
- = negstive result G- = gram negative K = partial acid

NA = no_acid
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CHARACTERIZATION OF ORGANISM ™16"

TABLE VI

GROWTH CHARACTERISTICS

BIOCHEMICAL CHARACTERISTICS ' STAINIXG CHARACTER;STICSf

1

Rutrient Broth Carbohydrates jGram Stain ;
amount : moderate ——— ~- slant: G4 rods, cells .
Day |gluc [lac ;suc mal {mann| sorb ! show internal clear e
surface: ring 1 A A A A | NA | WA ' area (spores)
sub-surface: tbturbid 3 | A Al A ALlN NA | broth: G¢ rods, ;
4 | KA NA | mostly single cells,
sediment: - - 9 a few in pairs.
Litmus Milk
Agar Colonies T
form: irregular Day| pH | curd pegigaizaiﬁeduction
1 = + at top | < Spore Stain
elevation: flat 2 7 - $ at top i + ’ Sub'terminal,
surface: textured 2 7 - $ at top $ ? ellipsoidal spores,
margin: undulate, curled t LA -
, Nitrate Reduction 323 Capsule Stain
_ density: cpaque DayIEO NO2 NHz ' capsule present
Agar Slant % [ : - -
amount: abundant 5 ' & - -
' K ' - $ Miscellaneous
form: echinulate —4 % T_ ” ation
. Op and Temperature Relation . o . 1on1es show
consigtency: »butyrous facultative mesophil j swirls of growth off |
edges (due to |
. _ motility) o
Key: ¢+ = positive result Gé = gram positive A = acid produced

- = negative result

G- = gram negative

NA

K = partial acid
= no sacid



Fres aspeets of fhis work will be conasldered

$omd

i the discumsiont (1) the sourcoes of nlerobisl

contarination of Bho sof't drini, (2) the conditions
gonbributing to bhe snall wweber of orsanisne Lound

v

in the roob boer, aud () ibe teabtative clagscification
sf orcanizas 4%, 67, AV, TR oaad gt

Souresy of sleroblal Contaminatlon

it ey g

hoot beer is a carbonsted beveras the saln
Ingredients of waleh are rood beer fluvor, waber, and
ayrupe 4he latter consisies of suger (sucrose), Invert
gupar, and dextrose (Jacobs, 1ube)., "hdible® orpsanle
aolda and caranel coloy aay or may not be Included. The
flavor {(or conceanbrate) conslilsts penerally of oil of
gaggalrass and methyl salicylate oy of oll of wintergreen
or of o1l of sweet blreh or of a combingtion of these
olls {Jocoba, 1958). baech of the above mentioned
Ingredients way conivibute to the milcrsblial content of
the fianl product {(Fragisr, 1ub8). Preparation of the
goft drink, whilen lncludes suech operations as waber
filsration, syrup sddition, carbonatlon, and cepplig,
provides waltiplo opportunities {or the invasion of

slero=organisus { Inzslata, 1966},
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RS
Tie waler used in bhe goft drink monulacbure ia
cgpacially lmporitant. Drinking water, slthouzn sauldary,
may be o ansultable; eege, slero-crganlang not harmful o
stan may pein access o the baverage and bring aboub
copdifions suchk as roplness. Therefore, 14 ia recounendsd
et She wabter azed be eomplately sterl

4,

Filtration is one wmegns of bringing abo
&

neglected {ilbevs, howaver, may actually serve Ho introducs

more ovecanlsme (Frazler, 1005},

Sugar may be another seurce of contaminaants.
Gomumerceial vrocessing of sugar (heaviug, clariiicavion,

evaporatlon, and erystallization) grestly reduccs the
number of organisms presenbt. uriher treatument of the
gusar may be rejgulred, howevoer, bofore vse ln solt drink
preparation. The bDobttlers of Garbonated Beverages nave
recomnended bentatlve standards for sugar:? § 100 mesophlis/
10 grams and & 10 yeasts op wolds/10 prame (Frazlep, 1968).
The equlpment, bottles and closures all provide
lnnunerable gltes for the presence of nicro-organisms;
workers Lhemgselves way also be potentlal sources of
conbaminatlon. bLven the #ir in the buallding way carry
mlero-oryanisms into the product: Insalata (15566)
mentioned yesast contaminatlon wihilch cecurred vie aip
currents circulsting sbout returned, unwashed botiles

atored in the plant,.



Condlislong Gopdrivubing to the Saall

iy

of Lprganloms

the results of this gxperimentation lndicaie

Ghat, svea with all these opportuniiles for

"

4

CROGRR

tne pumber of alere-npoanigng sccurelhs in bthe rop
5 very low. Jhess resulis corvespond with thope
atiier Workelrs, wie goeunerally have found thad the bDa

content vl cavbonabed beverazes deorsvasz wibin sae

sink until relative sterllity ls atbbtained (Insslata, L05HE

There sre %o meln reasons Por ths suall

?‘ o
LR

RSS2 R VRERTEIN

%

i

I
e

%
i

be ey

T Ghe

thon: (1) the eavironment provided by %ie sol't drlnk,

andg {2) bhe sanlitary restricblons osbeserved In

manulscbure of the product.

The fltaess of a parblculur covirvamentd

5
ey

ends

apon factors such as the avaliabillity of nuirients and

water, the aydrogen lon concentratlon, and bthe temperature.

Hoot beer contalns g lalrly large amocuat of

guzar, aboutb 2.9 per cent brix (Jacobs, Luébl),

"

o

approxlmately & per cent water (%liger, 1066).

?j}

EILG
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1% im

£

1% provides adequate enerygy-yleldlng sourcss and aslsture.

ihe ovsmotle presaure, however, may well be lnhlbibory

bo some alero-organisns.

The addition of "edible” acids and the practice

of carbonatlion serve o glve a hlgh hydrogen

ion

concentration (Frasler, 1955), and many investipators



i

ave Deen lnterested i the pernlcidal properties ol
tiils conbination. Shlllinglaw aud Levine {1043} worked
wlth D.02 ¥ solutlons of acids often Ineluded in sofdb
drinike {(tarteric, phospaorle, and cliric); phogsphorle

acid le often included v beverages like rvoobt beer (Jau:

12b1 e 2hillinglaw and Levine (Lv4d) fouwnd shet intosdinal
organigas were Rilled within a few howra, and bone addliion
of Gug or sucroge 0 bhe acld solutlons incresged e
death rate.

work directed toward Getermining the effects

ol Gﬁg alone has revealed that the gus exerts a sclectlve

action on bacteris; "smome are killed, others are not

i

narmed” (Tanner, L944). iasalata (1952) found thab,

in peneral, the nilgher the pressure of Cwﬁ aged, the
faster sterlillity occurred in & sugar aolubtion. He also
noted that some organisas cculd sustaln themselves
desplte the presence of Cvg. He conecluded that pil, drix,
and jancubatlion tinme were key factors in determining
whethsr or net organisms would vremaln viable 1la carbonated
beverases.

Lagon snd Green (1957) perlormed ezperlments to
deternine the eifect ol carbonated beverages per ge
onn bacteria., Using beverages with pH 2.5 0 3.0 and

about 3.5 veluames of GO they found thet organlsmm

2’



guch ag lerecoccus Pyosenes vare aureus survived no

lenger bthan 24 houwras. Tals was true repardless of the

Fer it e Femramn tiam s A9 mn® aa, wnl e oy
incubation temperature: 47, Lo7, or 57 Co  Whese anw

workers obbtaloned alwmilar resulds with non-carbonatsd

Carbonation, therelore, secemed Lo lncvesse

novers

the destrimental effecta of Ltne goft drinks

oy

rxperlinental date, sueh ag these
help o explaln the resulits sovtalned in this work,

Although root beer le classified az & non=acid zsofi

lg great enougn %o e¢ffect many bacherla. 7The relatively

lLow oli long with the cother factors of carbonation aad

osmoble pressure serve lo elliuminate all vuv o few nlcroe
organisng whlch may have galned entrance to the drink.
Under condlitions suchi g these, 1% iz %o ve expscted
shat counts would be lowe A% the higher temperatures
bhere i1z an lncreasce in the GGE presaure, and the effects

oi the low were detrimental, Therefore, Tewer
3

e
.&‘\
b

3
o

orpanigms could survive in the sof't drink at 54 ¢ than
at the lower temperatures,

The second facltor operating in c¢reating small
nlerobial populations in the finlsbed product lg that
soft drink plants observe many sanltary precautlons:

waber must be of unimpeschable sanitary guallty and
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A

vacterisl standarus sre salntaincd for asumars and
gyrups (Jacobs, 1ubl). Hepeated bacterlal checks are
sencrally psrformed upon plecos of equlpuent and upon
the boversge during tne process of vottling {Insalata,

1985 ;.

Tenbative Clagsificatlion ol Hepresentative

Bacterin
The tentative claseliication of the Ulve
orpanigung s wead easily reviewed In tebular forvi.
Yable VIL sacvy the gselections ol fanlly and rzenus fov
cach o the orzanlsms studled snd the characterisiics

]

which go place then, according o Lergev's ianual of

. . , . S0 .
Uesbterunlnative Bacbterlolosy, 7 edition (1867). Svnecifie

clagsificatlion will be dlscunged separately.

in sone insbances, sgeclfie clagsification of
the organisnis cannnt be made with certainty. Ho attenpd
i made in the pregeni work be eatabllish new gpeclies Tor

“

Shoee oroanisng g0 elfected,

2%

Uppanian "H% has aeveral susracterlstles wihilch

vlace it with dacilius pulviiaclens <atznelgon, 10603

Lie leterosporus Lauback, 1u18; L. alvel Cheslre and

e

H3; ang be glreulans Jordan, 1890, ihese

Cheyne, 1
chavacterlatics are aporansls swollen with central to
terninal ellipsoldel spores, bendensy btoward srawm

garianilisy, oo gas production from carbohydrabes,

£



TABLE VII

FAMJILY AND GENUS CLASSIFICATION

Organlism Famlly and Genus Characteristlcs
RyH Bacilliaceae G4 rod, endospores,

carbohydrates fer-
mented with mors or
leas acldity.

Bacillug asroblc,
i Bacilliacose as for "5",
Baoillus as for "5",
et Micrococcacese G4, spherical,

abundant growth on
ordinary media;, no
visible gas produced
by serobes from
carbohydratesa,

Mierococcus aerobic, irregular
masgses of cella,
occasionally single
or pairs, actlon on
glucose oxldatlve,

man Brevibaocteriacease G4, long, strailght,
unbranched rods,
motile, no spores,

no genarlc placement
et " 4 Hatt
8 Brevibacterlaceae ag for "4°,

no genseric placement

23
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and sapropiytle ablillty to grow on ordinary medine

O the four ovrgsnisms meuntloned, B, latercaporus and

I
!xbﬂ

De pulvifaclens cdiifer f{ron in several wWayo, Getes

cultural charscterlistice. Bacillus slvie differs in

many ways also, bub it doss show cune Inberesbting

gsilallarity with "B"; the cells often lie side by side.

paclllug clveulans ls the apecies which wost clogely

regsembles "B". It may be that these two forms are
ldentlcal slnce non-mo%lle varlations of D. c¢lrculsnsg
have bheenn obaerved,

spganism "16" has charactoristics which place

1t with Baclllus meusterium de bary, 1884, Yhese

choracteristies include sporangls not swollen by spores,
vepelative cell dlauseter of U8 R or wmore, and acld
production from amannitol. There are btwo maln differences
petween the two organisms, size and abllity to reduce

nitrates, paclllug megateriws ls ususlly 1.3 x 3.0 P,

wiadle "16" 1s larger, B.7 x Lleb pe paclllus mepaterium

does noi reduce nitrates: "LE" does. The dirferen

in ablility o reduce nitrate makes 1t appear unlikely

that bhe Stwo organisms are ldentlcal, although they
ave probably closely related.
W 1] Vel

Organism "6V, because of lts capacliy e reduce

.

feso

nitrates o nidrites and lia lsck of red ploment,

Nl
R

-

sleced witih Hlerococcus caseolytieus Livang, 1216
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tnis plocesent sesns 0 be s wabkter ol colncldence

rather than one of baxocnounie glgnificance. slorococcus

caseolyticus is deseribed as having "luxurlant" growth,

ainile "8" ls falrly conservative in thls respect; [

cancolyticug produces meld from mansitol, "6" doves not:

ae Cuseclybtlous oives an aeld reaction In litmus wmilk

g»

eud peptonlzen it, "6" has a baslc reaction and exhibits

ne peptonization; H. caseolyticus is reporbed to nave

a yellow plgaent, "G" does not. Furthermore, i

cageolybleus, &9 ite name iwmprlles, is agsoclated with

dairy produacta. Therefores, 1t appears that "6" vepresents
an undescribed specicse.

The work done wilth orgenisme "4" and "s"
revealed ne slspnificant difTersnces betwsen the two,
It was observed thut "G exhibited two typea of colonles,
but smocth-rousih veriation Lo colonlal wmorphology is
hardly unusuals. 1% was then assumed that "4" ana "p ®

n w8

were manpers ol the sane specles, "8 being a straln

with Se variation. The organlsms willl herealter be
voferred to ug “4",

repalsn "4" posen a deflnlte clasglification
problens Ancnpg the well unown lamiliecs with gram

poslitive rods, there is unooe which can truly claim this

Lacterius. Table VIIT shows major d4ilfereunces Lolween
"A" and the pertinent familios.



TABLE VIII

SUMMARY OF DIFFERENCES BETWEEN ORGANISM "4"
AND SOME COMMON FAMILIES

Families with G- rods

Organisn "4"

Lactobacterlaceae:
non-motile usually,
microaerophilic to
anaerobile, poor
growth on ordinary
media,

Cornybacteriaceas:
non motile, irregular
forms, granules,

Bacllllacess:
endospores

motile, facultative
aerobe, better growth
with 0o, good growth
on ord y media,

motile, constant rod
form, no granules,

no endospores,

26
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Famlily Brevibacteriacsae had characteristics
which would allow for an orgenism like 4", These include:
graw positive resction, long unbranched rod forwms, no
gpores, carbohydrates utllized, and motlllity. The two
genera of the famlly, however, eliminabe this rod.

Genua Pravibacterium consigsts of coeccold rods which

utilize oarbohydrates; orgenism "4" uses carbohydrates,
but 1% is definitely a larpge rod. Genug mufﬁhia containg
long unbranched rods whileh do not use carbohydrates.

In the sixth edition of Borgey's anual of
Deteruinative Bacheviology (1948) the family Bacterlacese

appeara. This family, which has a single genus Bacterium,
Ineludes a heterogenous collection of apecles, gram
pogiblve and pgram negatlive rods wlthoud endospores,
exhibiting complex metabolism. In other words, it
includes species "...whose position in the aystem of
classification 1ls not definitely eatabllshed." This
family ls in rather sad olrcumstances since even the
type specles Bacsterlum trild@uiare Ehrenberyg, 1828,
is not characterized in s way to permit ﬂmfinihe‘
ldentification., I% 1s no wonder that mogt of the
spoecles 1t contained are ro~classified In the seventh
edition. The majority are now found In Genus Brevi-

bacterium; one organism is placed Into Genus Kurthila,



Fom

oo

(Pacteviaceans), which is no longer

recogulzed, would have accomaodated o

that Genus Hacterlum be roeinsitated asm

. 5
wora ol

the gex svibacteriacene, Inls genus eould

bhien be defined to lnclude pogitlve rods, ubtilising

acing altroates $o uibrites,



Gtkudlies

typoa
-’~,f

aro nobad.

X

var

of mlero=organ

L

ara

lams ovdinarliy found in

and tentatively clasgificd,.
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