|l

i

il

|

‘ |
|
|

= =
_—
—_—

|

EVALUATION OF LIQUID MEDIA
FOR THE QUANTITATIVE
DETERMINATION OF STREPTOCCLCI
FROM SOIL AND WATER

Thesis for the Degree of M. §.
MICHIGAN STATE COLLEGE
Edward Baker Seligmann Jr.
1949



This is to certify that the

thesis entitled

Evsluation of Liguid Media for the Quantitative
Determination of Strevtococci in Water and Soil

presented by

Bdward B. Seligmann

has been accepted towards fulfillment
of the requirements for

__Magters degree in_ Bacteriology

Mg'or professor

Date_)!_e_mL_ll_n_l-m__







PSSO S VT VI

- B - -

IR . e T S )

N -
[S RPN

e
Vil

PNV

-~
ek

I

~ o~

V)

cci.ocl of

“ .

v

Sl

v
-+
a v

~

P e

coon
1

- ot it e

PO VP

!
e

V-

(ORI

P U W S U DA [

CE LU LALlEs

[ S PN

Ve
dadalVaa

i

il



THES!S



o

P

2

¢l

lllce

wUlc

o

w(
8)
s
w.l

e



P S RS
—— e

Ll 0iCULON v eeevenseneone

¢ 6 6 6 ¢ 00 s 00000000 00

N o T
L\.’l 4.0
e e 000000000
T e
SRV VES]

® ® 00 e 00 00 0000 e

7

o~



Adev o d <\

- [

B I L S

. R oo : -
(SIS IRUE ULUR WV R EG IS KN Q)

ieew .= BR

A A R VRN

S . 4 R

- - A VN L
- . . u . P N . o 2 . . .-
[ . . B U - - , I

- - S e S Y LU B L A PR R A VAN L B N T N

I X Lo R - o C - L — _ ! L. K s

et 3 : 'osp s S . B 3
PR R - v L it Ll VLl LT Dus €, vev-d 2 P

A~ L+ - Rt , e T T e -~ e T - °
Sl Ll U P S N U U SOOI S O S
. . Lot Cee e 1 . P ' . - - - <
cley ials SRS (o) 78 b Cil Dua, it LIMw U Il Llve
q

-1-



- N ~r o 4 -1 -~
cholles evailable tce
RS T RS
[EER T . 13 lo Ll
SRR B U S WA

RN PR P o
oo~ [N IR
P B + .
o LR e e Lo

T B A +
-t N U T v

<. - a1 . . i X
VAR TSN . R R} . 2 . N
R O N V2R U TN N - Coo2o0 Je—
o
4 - . - N - M- - =
v, w [SURPAS. S S O I VR VA GRS N
P S - - T
Luv I N U A - B PRI
T A - A <
SaloLaC el To Ul Voo
. - Sood -, 1.
SR B VR CR [ TLomvte e
N 4. - .
o )
R A S T T foade Lkl T e T <4l el

ot o,

- PR T
vl 1o v.. T L
- I
- o g .
f TR ;
Lo N A S VA
Py o v A A
G Sl Gl Lol W
. o A .
R S
N S5 S S OR DS S

e
IR

LU

B R B - , s TH e
Looonoausg 1oiizes voriel o vl LT
1 L 1 N . N EN 2 -
(S PN N VY AL V) A Liw i et
A To- s T H T R . -
- S S04l [, - P

- T Rt LT . TS htd SR o0

[V AT NV [ LN - Vivasr e v 0 Lo Vv

B oobT - T g I S TS T SR |

N v..T PO G A v Vi v O [FRURS RUEL A

G i zocl wotere -7 50 rseolil
TR e e - - ~ - o “ e e T
- relalien [ OV SRV L A A e S SR S SNV U ES
P Lo s, . Lo, - . o = . ] . . Y
vaan IO 1o Tl e lltilg eo Lovnt il t..¢
- A in N s s .- - R - - P o X T, -
STTE.LLCaon "l 1ililile ~Le _I'ESenCl O U0 Soalloing ol
s ae O R PP e N S, A el T
co luullulTegl O 1 C. e vl L2 v ol PR ORY
- o = . e ° [ N K L . Fal A - o d aal 4 :
f:VCL", 1.0 BUSil €1l 1€ TLsU 13 chzlicext LI ULlE b-vaquJ-J Y1l
o PR LTV T e T = R T NP - C o I T
ais WOl CL s Llaueiy 8151\:, -..c,x_L]..x.,,-...., L 4 l0Te () Elao G

.
s
e
e

b
-

-~ e P I c. SN, - R
L5 LWl Ll Cas e €l vl QL
3 A - S o - LR
Sowd did oreetalins exercicoes.
s. T A a2 - 4. e .
LWl oa LC.. Burestizoelus
- - . PP N > T e
nile & orect wmounit OfF Wl fias
L»)




becn curvied out te utilize fezil gire.tccoocl sy 1:di-

)

- .

e~ epa o~ T PN B O L e P .y e + s - —ans e Y N
cators of _collutvicon, 1T canr Ce ool v..av & rerlable ladex

Tor hotains wasers wouad ilielude bDuccesl streztocoz2zci s

well oo feccl sitrestoccezis. It is

P R TR - H N - TR R T B : .

wind theaet . 'L(:OALL;J.\A_MC Lo devermulala s gue_veee22ul Lilaxle

oY Gy 4 N s A A e s

m1st be suen tiet all specics of Ztre vozoccus wiil ve

LR - .0 R B e TN a- . B S N oy e P B ST

incladed., Zurtiiermaocre, ti.eue streptocce2::l oust ve difllerx
tiatedl Trom Las cunleienr flors ina P S R

€lllaved ITO0m Tuis ClLlLLCil 11LCrzZ 1l wulSii J..€. CUl il

Tz L ] - -

[a BN ~ - . - . + 3 - 3o . N ) L4
wLlCE LY Clol.elilled YEeLCUioil L Clul vl e Laax SUlc. T
T oLilliend D0 S wuuLLaLilew
1P&v Sl Lol dowde LLVioal

meticd, was & dlrest microeseopical Guiusinoetlion ¢ U ocul

- e * - - - ~ - P O - 4 72 4. S S -
tare of the sug_ ected saterivl. In Thlo wu) T gtrepto-
-, s ~e A - Lod P " - B X
cocel cculd e seen wnons tas oluacr or .nlsus _Toccat,
R e T S, £ S SIFRGNPR St v A R .l .
cellmeia wod Zelgii (1) descrided suca o metiwd.  Laey

vovised uslin. toe Zemneniction tuues T

They ellowed these tubes to staund at rocm

&
%
(L
b
(o
ct
.—J.
o
C
+ v

.- 4 + cumam A e L TR S P TR I .
0ne 10 t.ree dovs clver 1..C LUTLGl lned

o)
I’ " . 2 AR o RCIN P I S
rTorvy-el -t hours i o772, Lfter tuls periow o svecdii
ERR : LA ~ s CH 2 B R N A -
{..¢ stre.vcccerl in 1..¢ tuves _ove sceiiied vile Lag er-

cril o€ decented,s  Lole zZe lue

- - a- . L
O TLEC TE3vLle GO

4. -
o

wm

TR I P R T U S eer. v e 3 . BRI E
SLlliiiee TO Tie LE_ vl lVu 1o ¢i.C weagivasldos. 12 o 'lv;U.L;-\,«;V.L\vI;



wes be S llrmed oy silorosec il Cltuiaotlul

Jileowedlwa used loo viiis setieed Lo osiloaderd levuese
Lrovite wince & wilie verievy of bLoscteria woula Te _vowi.ag
in Ve Tubes, 1T ic amet manlittel;s Toot goLe of Lo CLl—
teriz il nt exzitiolt cn innivitory edTect o ltue surepto-
conzie Slso, the gresence of o wide zooortuacnt ¢f vueteria

vould ve al.nly cormretitive in tlie amstior o aveiiwble
frode In eitier cuie tiere would Le taue sosoiuilivy of

N

not 21t of . ¢rlcincl vicernle s

o+
]
S
v
1
)
(

4
P-
C
=
H
~
—
[ ]
(2]
e}

come cr o1l cf the otlicr Lociteric 2ould ve ii.iviteld so0
Lot tie ctrectocoeel woull sreow, tie indices would becans
mCre reliculie.

Teilin ol doriree (2) wal 3luselle (O) deseribed Lae

L T S 2 A Nl ., REE RSN - 2 2. - R R ] SR
L:cdibitery scetion of gcodiwe czlde cun ceriali Vectcila,

Lerinen (7)) useld codiwa azile e Lrevent Lo _riwill of
STerimre etlive Locteria wulle Tohe U rUn ol silueg-
toece ie U110 i Loswnl (3 presented & poacilvle metocd
cf inhivition due 10 suilwe czide. Liler sacued 1aat Tue
sediunm czide tlocks tae coesimileation of curbon,drates uy

Ccenericaic ecli. lien tiils awosinilcotory process is bloci-

ed by tuc soilum =zile the _rowiia of the cells ig iuuibvited.
Brrocn, Tevereux, .livscie, ena Lorvett (v) used scdium
-4

gzide in combinciion wito Lrillicnt .reen cud dexirose s

a preservitive to decrecse tiwe

Voo
=

cportion oi bacteria otner

v.en streptococeil in tie uwicroscopic =nd lotis tests for

i
e



A
Lo v o s

ST o
Lade =1C.

v

RV

1

)

Ja
4

&)

O—

-

W)

40
(]
)

]

e

a

-

IRE
hes e

o
. L

4

Ceee gt

O

- .
) A

L |
B T
J :
) o1
ry -4
™ 4
3 A
P :
i
D )

Y
o

7

SR

1o
w

~ -

(s
] W
[ M
9] . 3
R | S
z ) )

D o
= D : <
) -
‘ -
"3 o1 A
] ~ ‘
: ) 2
(|
o )
p) 3
- 42 W
B PR
: e/ —
N § v
1
.
-
o D
42 I

o] 42

| GUUERFRVAS

&

-t

e, -
[CP N S

s
(P

. aY
FRP SR S Y

o= T
P

‘

LT

Vi T

IR

=

Li.€

v
~

vould

PRVENY

U.

Ol

R A

R}

erniini

1.
L

,.v Bl
PR
o "y
I ’
.
L
3 D
. T4
: 4o
2

D
b o
» ]
4 R
W o]
"~ 74
4 4

I .
© 4 S
- (]
[ 52
1) o
D R
N \
R
e 4 (

11
Lo

.
v

I S
Lo L.

a1l

1

e
ot



Ul w2 - : oo R S - - P
ot oL L LD LU e i T R ) [ . [N “ljidArLe
“ o~ e m s R B 5 - -
[OXSELOR S W “ L P ia e Lol L L T o - - - (SR
[ T TR P FE A Y - - . N
L4 I S U VR Lliuiiil B S R S SRRV - e
B L 3 ) e i R -
L B N R S W 15 S T G S S A FR v CLelliC vicsile
T - ~ R i R l 1 N R A vt s
L T S L B VR - e s vdT Ui A A\ wlvlhhovlauviw
o, . B T T P : . T T S S S
t.ot o oecconecontratlon Gl Liowy,cvy SO0 LWL DL d il Ll olU
e e R ara Ty. Ll cl - R R R T v, o P A
LLaTmIIT L AVe Ll ulaTh e Al ool < i AT e L oL YW fied T
N S S B PR e T Sy
cEeMMLovlil) Lo JToWLLL O SEUIC Ul Il

coariete evidence of tie rreseucs ¢ Strar, frecolis, An
etded to iundicote rcsence 0f wilde.

Jlowever, since tlie mefiunm 1s tullered 1t would cseca tuat
tire presence of few or weck streztococci mi_iiv nov ve sui-
ficient to produce o zent enoun i sulft in il Tor e in-
dicetor ©to visibly The foet tist Sirep. Faeculls
will srow et 4£.000, while otiner species wiil not, elso
~ives furt.er sclective ecctior,

Hitter cud Lrecece (14) prescnved & zodluwa ezide brota
in ccunnecvion with tuelr worxz on streptococcel in swimnin:



T e S o T
FADERTITTUAL DPALCLD O
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of streptococcus indices, nust:
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Streptococcus Indices of Swimming Fool ater

Sample | Incub. Streptococcus Indices
Time
(:iours)
Lactose |} lallmann's SF Azide
Rroth Sodi L Rroth ]Dextrose
37°C. Azide 459¢, Brotn
3roth (Difco)
370C, o70C,
1 24 2 11 0 29
48 4,5 20 44,5 5%}
2 24 22 350 11 1,300
48 GY: 4,000 o2 L,500
3 24 4,5 235) 2 250
48 7.3 45¢ 4o 5 700
4 24 04 1,560 40 2,00
48 1:C 4,CU0 110 6,000
5 24 4,5 11 2 29
48 17 1ov 1¢C ouu
6 24 17 240 4,5 1,000
48 79 2,400 11 2,200
Log Averases of
48 Hr. Indices 24 625 4,5 892
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Strentoz0o:ds I..ilzes O cenn €
Sanple | Incub, Strertococcus Indices
ma . ~
< 1l.€
(:iours)
Laztose el lo ot ST fvide
Zrotn Zcodium Zrota Dexirocse
o792, azide &H0s, et
Proti (DiTco)
<79, DY A
1 24 26,000 4C,CC0 16,000 49,000
43 47,000 02, 00 45,C00 79,000
2 24 1.,C(CO 23,00 15,000 o4,L00
43 34, C0 47,00 4C, w00 49,00
5 24 11,000 S4,LC0 25,000 94,100
L3 C,uCo 49,000 88,000 62,000
4 13C,C00 $0C, 000 | 28C,000 S L, w0

S8, Cul

790,00

49C,C00

1,

<00,Llu

5 24 11¢,CL0 240,000 |11¢,CLl 280, CC0
43 250,000 soL,ul0 | 240,000 49¢,000
6 24 28,000 150,000 | 22,000 220,000
48 490,000 | 1,700,000 | 926,000 2,200,000

Log rvercz--es of
42 lr. Iniices | 116,C0u 200,000 140,000 264,C00

-16-




Pol LIl 0 dewl ol cllLE, FUSURS oLl - Sl waY o
) S 3 3 ~ - .

U Loy nlo C_CroTa [ T A A5 U U U V- S A O PR
il Ll [CRVEEY S ;;:‘lLy Ll e JURCTIRUAS S O VI S

[EPEC R IR ETURER VN £ GRS N R G R I N W S S S IS CIU GRS AN

= ;;( TC 3 ‘ e ! [ ! : A .
L L] . -~ e - A L — ~ ~ o~ ~ - - . =t LA e~
eSSttt s 1oAin i 4 - Lo i

e Al ¢S L ullue 1 Ueaw 0ot o4 S U eT iy W AL
R R . R S A R, i ; (R L NESE A
mellwl o wen re..red U oslliing l.o perrell Lwl U0oaldE
UL e g o g RN S - 4 4 & K ,
LJEILLrUIE IR VERY Litlz e v 1S Cre Linl€ (1 Tillo S ilan oy

.4 - = - . - ST 1 ). ¢
sl gl Lel Coilluwliili s SUTEL0CuleL Lo iitXel 0. waalliiiS.

Colonies were plclied et raiiac. toe delernine tue Lresence

stre_tccocci., |, 211 coicniss walcm vecre exdal.lied proved

-

C

tc be ure culiures of sire_fccoczi. IT vas =.su .ed,

tnerefore, ti:t soy colouies = peavin: ol tie _Liotes of
~zide Zexirese [_cr were sureitoecocsl e ta. total couat

of tahese colcenies could ve clessified azcordin i),

I

s, o€ wl. of

O]
Latnd

Tor tiese te

Ui

fo]

Jiver weter wa i use:
river woter was i1luced 1a 9 wmle. of tue troeta o be tvesten.

Twelve tubes o esci meiiws were incexlated ia tais

-

manner,  ne tubve veg used at ecci: tinme iatevval, thersby

ellovin. usinterravted incudeticil for 2ll tubes us to

PS

5

tie time for seuzlin.s, vt the time for sew il oune vuode

7 s

of e:zcil me ium was remnoved froir the irncubutor, tuorcus:iiy

T

mixed, and diluticre of 1 1. portions »luted ol ta
.zide Dextrose _.ar. Limese leles vere licucated Iov
forty-ei-ut hours at o7% . w.d the nwsber of sive_.tocusei

-~

er mle. OF bLrota was deterniiei.

b

-17-



The streptccoccus —rowth rotes in _eactose Zrotu,
wallmonn's sodium szide Jroth, snd ‘.zide Dextruse 2roth
are tabulated in Table V. Ihe streptococcus iudices in
eccn wediwa for tie ori_insl semple ¢f water wre zlso

cresented,

v
\.
-~

An exemination of ti.ese datz siiows tiiwt tic

rates cre veryr close voscether., Une streptocozel cre in
tiieir lo> pnease of _rowvi: in cll redic upy to tue.vy-Tour

v .e stre.tococcus iadex Jor

Y

nours., J.n efeninstvion ¢
eccii relium will revesl tTast cporoxiietel nine of tue
strerntocozel placed into Zwetose Frotn vere tile to :row,

seventeen were able to _row 1xn Zellesan's Sodiwa Lzlcde

Zroti, =nd sixty ia the Azide Lextrose “rotia.  oince

initi=1l nurbe stertia. were diffevent. IT tie rowlu
retes were exzctly the scme 1u ¢1l ¢of tie melic, tie ..zide

]

A - i} P T ~ ~ .re - e " T A Vs Mo - N -
trose “rotn woald saow zoueln i ser count o to.e

“

Tex

1niticl start vould be re.receited Uy cinty oriciilous s

co..truzted to nine or_caisms for tiie Loctose Zrotil.

L Se O e WA A % SRR TR S -SSP SR SR T W PR S

Jese Cuta tirus ingdizote thunt tle i olier 1l.daizes ¢l uile
. -

- : /] P o o o~ Sy g LN o, AP L .
Azide Jeltroge Trctil are Lue L i Too ST w.lic o meciun

Jrows out meres of tiie viable streztocozel .o 4o t.e

1 - A3 Bl R B T B 1 B .
CU.lEl 1. €U Lll., €56 L10GLII 2 ¢’ ver, giniler Lo T.ise
B T s s - . A [ L B _ s - -
Tonna o) uafu\ il L= llocnn \¢u) I1LLElr STtdules 01l
1 . A v ~ ~ 3 ~ < - - Y e
Lnar -l. ‘L.’ Lo JitVuell Lol l_CU\.uC‘ e L2 oLoX UL AT Lo



o N - - “ - - Py - - '
. Lo« @ ) - () PR S S . - B - Lo
SR p ’ i B L NN
Strevoce el C Ailiiite eI b o
> , T4 o . - o
- Lt PO AR + vl PRI S R S O T Ol LulnTuoe
(R _:‘3; - l [ - '-J - ’ ‘e L \ -7 _. v’)
~
1 C 1
2 -l “ <
-~ e L
i L v
g 1, 00U U LyLuu
~ . . . -
iy LU Lyl .L_‘,-l\.(J
< - ~ ey ST
L VNIV REACISVIVI V) Lyl ,Luv
o clyoin, oLl Iee,ceU,cul Ly Wl Uy UL
- - Rl
[PA [ ,\,\.U,\.\JU J_t-‘l.,\.,\_\,’\_\,o AL(.‘\,,\,\,\J,‘._UU
< = 3 - N o )
o TeybuU, LUV Lo, v, Lul ULlUyLuu, LU
are 4 SN
¢z 1,7C0 U, LU0

3 . s -~ - 4- e A~ -
iver Al LVIC 2Ll e S LYC Lo 2L e
70 1. -~ - A b , R = - - . h
iliilite T Uk Loel Low L [GRNS] e Sl LwS
o LR 1 - . Y - o~ 1 s~ 1 Cam—g T
[OREN ? U Ol ZLiie  .C [ SRR T, Tlre 1L (S Live




- = - ) .3 N . S ' - hl E B 1 - R
- ;l.a.[ _zAA’ \,“tr FRADS LUy I DU S A \d1.oy DU el vite b
L4 . o ~ A1 - LR EE . s H oo
SLOrloe O v oL VO L LW el C oL 10l et Lol wee

cm N 4 e oo FER NI T .
Cre.se 1ii Lo [T C. T .¢ l.i..Ls10C ~cl
Lo, . < E 5 4 oy P
LOe. ¢ LJAdLd L e wa Bl el

1 - - ST e AT, Ty T L .3 .

vocoras Lnlices o freoa voven of c.zide
vl o) R L R T -
Lo use ZPOUIL WLE uvoeBiucld Qi T1VEeX walldlt i lal L vl Buille

Lzide Zexbroge roti vioilca Lt veen allovied to stzid in
tae lavcroter Tor L.irt; dirs.  Lie delmo_resc.oited in
Yavoie VI indicove tlzv T.ere wie 10 loss 1.ua ogwelitrye L.Ore

o - ey A 4 : B N S g ] 3 Sae wes 73
tests ¢© brls notuare would ve needed To disew velid con-

clusions. _lowever, €ve. 1.0u il age ma) Lot =iter tie

TR LR T e - cer = ~-D - B 3 3 - N~ t T e
inaivitery gowers of sodiwa azide, 1t 13 _Jelerull, €d-

3 5 4 - TS ~ G £ o T - LA “ T2 a- s -~ we A Y
visaule tOo use only & Ireculy prepersi codlus coile modlun

- - “

- 1 L= CRN > o o R S -, .
senre tie cuosietion ¢ e o wiiliericentll o Lonl U

] S S S S DU o FRUTN T
Liois taesls Ditler oo Ireece (la) reroried

—
y

'
C
[
—

Lo et
révecce—=-ec
- -

L

e NN
poCil Usliy &

LS}

Ry et Soa Ve . T R T I AR
SO LY 2210 oYX GUlie s Cllerad &v..i‘_‘.,.; Lo Uic v il Ll lidd
R a2 . L oo YR L. ~ e e o~ .. s . LN
Wl Caio 00 G TOUuT Lol i€ uSlis one gorn.le e Ou
iarety ot e ~7 3 .- 3 e VS ..l - - oo e . = hl Tyl
LV e ;I*.ubr’ Swllu 1.,\_} l»\, W lTly LT t, taad VWA ae ~alio S
PR R - - PR = - . . s ~ 7 +~ — RSN I aoL s ~ B . M
CLA v Ciai le o owics csed, v.ae rectlits ool Ilve o coocerld
2 ] . Lo . - L ~ S , - : H
L QL2000 Lo Qo C (W LD e dlled oo 20wl Lo
4 kS N~
[V 3 V) L d e
v . R - ; - T T
- £ Vo C vCDvsS Li'T Ll aceutl vide
- _r S RN ) . A . 2 s . s dsl, .
1 ol trere dote revelnls Lozl Tle Sivier=lrecce




= P .4
©og ; } , - . - . C ey
-~ ~ L -~ s L AL L . oA -~ -

. i : v — o N L.
NI RO R .
[SRISEY PUNIRRSACES
A R S s s PR
P ON) L av LU vi'Col VLW il ae laaclcou

Vaal
v ¢ .
[V .-4&.:,\,\./\4

PU G AV

R A




i~

00%:9g 0004 43 0v2 02T 8y
000°g 000°‘TT g8°9 11 LT ¥3 T10S
ooouﬁm 000°29 ooo“mn 000° 6¥ 000°0% 8¥ .
000°¥3 000°ve 000°23 000°¥g2 000°TT ¥3 oJsaeg
X038
004 003°3g 11 00%°3 64 8% 1004
23 009°T g°y o¥3 LT ¥2 JuiumuTag
mwm"m 000:26 o%g 06¥% 006°¥ 8% 20984
000°*%g 0%9 23 00g'eg ¥3 I0ATY
*Ool *004g
qjoxd *0oLg *00S¥ yaoxqg *0olL2
opPTzZV UMpoOS ysoxg q3oxg | eptzy umipos | ysoag
9000X1~-1833T:| ©80x3X0(Q OPTZY a8 8 ,UUBWI 8] 803087 | (8a00H)
QWL
seofpul snooo0oo03dexss equouy eTdusg

q301g @000X]-1933TY PUB ‘Y3olg ©80I3X9( OPTZY ‘Y3oxg JS ‘y30Ig epyzy
uMIpPoS 8,UUBWTTB ‘Yaoxg 80308 JUTS[ 10984 IOATY JO SOOTpUI 8nooooojdexsg

IIA ET9VL



e e L NNV SR VRV SIS | oo L L G N S N Y
- - - . A . - N
P w1, ~ i 1 B S : . . :
- P T S V2 v J S S G S S NP - ~ - Se N o [
- R - - 05 - ' - N
oo [ - . [
N 0 Ll i PPN v [ RS EURREY
. 3 P - - . . - .. -
o v _,;’\.,,_’ RO .o . L B A S U PN S Y §
H 4 .. . s - P -
S v oad e “~ e ER - . - .- - - . - .- ~ - .~ - ~ -
4 L - T - - - - 4 - . -~ - H N . N
PRty SR » oy . . . s e,
PRI NV O R A N S : I S - S vl
~ . . . N . - . - . :
Cao L J Y A N . P DA . I R R Coll P
" - N - . « 4. . B
T ci : 3 ' . ~ )
L2 e [P N S V] N - [SEE N D - . Y e e le s
“ e \ / . iae - . - R - R - .. -
T a1 - B 4 1 ! i ' oo - E k) N
[CRNEI S “ vy J B L SN 1o o, ) PR
o T P e T DECEEE AN 3. - : b
. b e o R . -— PRI ~ =N - - - - ~ e
.. A 3 - ' - e -
] ‘- -
B ~ L CRNRCEE RSN R i PN PRV [ PR . < o L [
(R < 3 B = ’ » FO +- - R S YO T - ;
- - - [ e et o ) RN (IR [N e e - Casm
- - - B . . N . - =
. ¢ PRI T EH - . N B ‘ H B}
Lo ol (o) PR =X 4 e — L [P SN . s - -l -
na N : . :
o P R A - v.i ) [ N e - - v e
4.7 W e~ - S - p S a hl J-
Vil i e & & T v o RV a4 Ve e ~ >
A 2 s PR Toasa ET R}
PR R LN - e [ S W R TS
-~ P L e — -~ ' PR
=R ‘ . At . . .
dde wmodle vadll > SN .- St
€ . . A - . R . . . LA
> - 3 3 P - ~ - - i : Y ;
o S .. 1 [N Lol S KRN . e e oLl o
. -~ - - - 1 : S . ' P
~riv s Ly -~ [ - ~ - “-y o ~ - - X\l e
\ JERN . o .- : - o
Veds v (PR L e N P DL vy - - Yoo . - IO
. e - 1 E R St -~ s - - R, AN 3 LT . 3
L < ‘e PR i R - - [ ) A an v 4. - Nla
.- ] U ~ L. -
. 4 Uole e o - - O
- o -~ - I
T ) - DU N AN

. o R oS4 R . - T T
P R T - - o e [ [N RO PR B S SN

R



[} ) OO#. [} .@HOM\
000:093 000083 006003 00009 . Y4019
000°‘0G2 000°083 000°003 000°0S 000°G¥y [otdoosoaoty eJvmeg
1T PIOV
000°G¢e 000°26 L3 o¥b3 Y3409
00¥%°g 000°4T L3 ov3 021 01d0080I0T;{ T10S
gy 1k €24 28984
004 003°3 1T 00%'3 Y3a0x9 100
004 003°3 14 8 00%°3 64 07d0080X0T;] | FUTWUTAS
. 082 PIOV
000°¢ 00008 009°T 0%g q34019 1838,
000°‘g 000°08 00§ 0%3 000°¢g 071d00B80IOT ] 19ATY
*Ool2 *0olg
qjoxg *0ok8 *0oSY q3oag *0ok2
OPTZY wnypos q3oaqg q3oxg | epyzy umypog | Yjoxg (InoH 8% )
90091 1~2633TH | @80X3X8( OPIZ2Y dS 8 ,UUBWI IB;ii 6803087 880TpuUI oTdusg

$000004dex3g JO Fooxg oFdooBOIOTN
PuUs POV ‘UgMoxn JO eouesexg oy3 Lq PeIBOTPUI 5B BIPO) SNOTABA UT B890TpPUI

ITIA ETEV L




L

o
bl

Lo

- i
(| 1)
2 -
P
. oA
DN
.
j i
el

Cle

o

-
<2
.3
rJ
f
2
—

3]
-
e
-

)

2
4
H
v
~
q

e
o

3

5
:

clr'=

Lid

CL

4o -3
J Lo Lis

¥

¢

P
ic







~n A doan e M N T L -~ S Leseage Y R . N
L e Tubcse .0wWevVer, L1WlCE3 UOULlilitGin 8Xda’ U kg

. - T - . Ga R ey Y e
LIrebenCe CL Jheh vould ve L1 CT. NG VACRVESTER S S A VIS AN &

e Az LI, . L e [ B N R B L B
ME&Tlouw OF lLCrosl0piC CXumlliisivloll COLICLIUCL Lol Shlollana

-

3 s B T
Az 1s Jrobuniy cuas to

vocl woter wio used oo iacculuni. L
-~

I R R p NERSRE N Soe e e T e
1 Tue Lrol TOoC1TlVe Toeils Lt Tu€ LJ00LS.

e A O P - Sy =3~y L I N SN IR S | vea e T . =
Looin tre 201d preducticn looc_ed Lealud voluedl oWl ead
- . R , -~ Lo m . K e > = .o . A v s en 1
rresence of strepiccueccie 01l Cr seww e iaued used s il
3 - : - -~ - o - AT v~y et a2 - Tpsayan Uy T
inocalum Zroduaced uch tue scne Jicture 1o zerry's OO

¥

“rotn as tle swinmming vool water, lowever, sole Urwal
Lositive rods were Touad in o Tew tubes., ite presence of

ccid was devermined by o visual cloa_ e ia celer of e

o

bron crescl yurvle.

Usin; Azide Dexurose Zrotia wity river veater, swinnming

contTirmed

[¢]

pool water, cil sewtze as an inoculum, _rcwiti wa
for tiie presence of strepltococel in all cases. -owever,
wiien soll was used gsrowtn due to Gram positive rods occurred.
witnout ‘he presence of strestococei. OCccasionally, in
some tubes from eny tyrre of inoculum & few Gran positive
rods occurred, Tnerefore, taere is still the .csuibility
tnat 1f visual growth was used 10 indicate tue yresence
of streptococci a few fzlse positives might occur. A
very lar; e number of scmples would heve to be run, check-
ias each tube showins growth with a microscopic exemi-
nation to determine tue incidence of fzlse positives.

The Ritter-Treece Sodium ~fzide EZrctn vresented tue

same plicture as tae Lizide Dextrose Drotn. iowever, since

-25=



~

vrily one set of

-
|

sunvles wes used wita t.e xitter-Ureece
) 4

Scdiwn iszide DBrota, very scourate conelusiocns cuarl not ove

drevwn for ti.is mediunme.

-27-



G e e
(A O
e ey

oA
-
N
3
5

I
&
‘

Five liguid medis cested for tie deveraiunetion

—

of stregtocozcus indices were conitred., Lhle i.etcic Lo Le

tested vere run in tarellel on portiows of eccii saile

and streptococcus iudices for ewn: mediun devterrt.inel by

- o B s R S T S e s T S A .

weaans ¢f ¢ :.ilcroscopic ewomination c¢f 11 tTabes s.owli
. I A - A - P S < I PN T o I S T BN AR e .
vicguel rewth efter twentry-Tfour wud fortr-e¢l bt Lcurce A

[ [ < —

conyerizcon of il.e _recsence of visuel _rowta ool covund

TR . L e R B S T o AIe s
ne esycerimenuol el lresenied 1o tTals Uie:is siowed
S R A . LAl o, T A f s 2,000 N
tiot t..e .;Zld.e .Ueli';u.’.'of':\t; S0V yweilCOy e

R IR AP T A s Nt A aan 4 s T
olaaicces, n€USC6 CLil be c20u3idcered & L .c LELT Selestive

sence of visuzol rowvil is sbsolute _roof of t..e Lrescice

B L I M Tyt e v i LoF T R T
CL 8SUIEeENTUCCCCl. -owever, u3l. Tals CSLTCriOir 2ol

of 801l tested ia t.is nediam, felse ccezitives will ooeur

I:l-\Lth CE ..2(C€Ce It '..VLL.L(.:L
. [ + T -~ B . P A
secm wlvisonle to c..ecii fubes zo.owiliis [rowiil witi o mic-

- . I U oL e e . e e v a
TOLCC.1C € ai it ol Lo GLlle? 1 £5 0L T lEes Q€ uUsSeld

v
- - FS

o

3 L DN < N m = o~ N PR oy ~ o ke P I
cr if differe.t zcurces ¢f vater cre Lo Le testele.

vecteric wilc: _row oul o [rcduce filse plsilives wie
STl pCsitive rels.

since it iz Zesirivie o vow 1l ool i fal
rictle strecvtocoeni, tle Lrodusis s o toe LLlolesy






cllivaic s ae

- A
: R oo s - s, g
Lo POLVAS S VL VD A S - e~ AN S v..C
NN CL . o m et , - . o <. ~
aa b DL vroe o Tl Lioin soe A O S
PEESSERVINGY P - w . . .. N v
. L AR S s o o
P S R O A R Voo . L S )
L S - .. < - 3 o s L4 - . .
L L2 [P - oa O O S .- (IS T -~ e
A e . LA . -3 C o s . :
P i P N T SR 2~ -~ . - a N e . o e RS - - - . - . . . )
E N .
ORI (SR BN P e e Coe
. . g . \ .
e o pa— - o e - D . R - ~ - -~ ~ '—J
- R SR A - .7 - - °
e e e e ~ P L - ~ . N e e .. PR O 2 e N2l - s e ke
ERR E e,
P PO O )
o - < . 3 e w7 . . . .
e - BRGNS - e . g N N F .
Lol S N S O [ R G [ . e T
4. v 2 J - B A : ce "
[ o2 'L ~ . PR M Lo A e (W . (SR e
: i bl N 3 ) ] » - N . ‘ .. : . -
~ . G A L0 oo R S : N B .
DI 9 - B N Coe ok . - L DR VN y PR
“ [T ) .
., N el k]
- Sou R -~




Loe s Ao L iy e =& - ) e ot e D - [

o Py .I_..'_/,.
P RPN 1 ey ) P S Py - e POy ) N - - ~ N e . ~ o~
3 N e 0
. .
- Codm e N < [, P S T - O - . -~
T Vo i R - -, - - s . E
(IS VR S U VO - e e Gl SulU ] vua Jie
O S Jew = Sl ey
B - K _ R R - - . .
.9 P Y e e PN A RV A S - T S oL
<. B SR T GRS Culviiy aaen P s vy
- -~ ‘e
B T s - 0= -
L L T B o O T S UG S, o ey PSR L. e

'

(48

[l
-

.

.

i

]

i

<

C

|

.

[¢

1

[N

) - e N - - - - v X >
e IR ey s —- - Co 3 T s L R )
) b . bl

~ . . .o .
Y R T FUSE » - = -—
('Y e ey Y PR R Toe vk B A P AT Y. - L
S R L VO U S

. T . ) . -

< e Jll_v»LL, s e  iae R A DY o .8, Coos ) iy bu=
O e ] El T ~ : .o s . . .
(SRR P O S T R VI SR U S O “aoow Lol O U O S VN




Lioaad - e B SEw -~ - - ~_L._, o~ L] .~ Ve
L e il ~
o n‘-lb—"_/, PR )
: U Lol ST ;
v e — e ety P u., s o Uiy - e ey R el e I . Y -
R SN A X . - caa
UM G LUy Lle Ve P R -V Sl Lilv Cllly e
- = S = i P > T )
- -~y .- PR VA v.oelo. Lot s~ Lo L e o . P
R i - oty s .- .
. 3 ’ . i F —
R Y 2 om s P VS Y LN e el ceee @ <
S e 7 -
B N
- 1 -~ - . . - . - . -

R S SR R .

Toolbivil,. Ctauice dur ST Ive L2l
¢ LN X :‘(;?‘. Sig. u‘!':ll.u’ .-\ e

Ile Ziz stelil, ..o L hery e L. o Il UiLIol ok
PIECHNVRIE ST U U LIUL U AU ORI VR R S VENCOUL I o
N BN <4 T -0 RN e S 4
Lo Lo [ . (2% B T S N [ R P )

L i .
.\,“3‘.,.3.‘.};0 (3

Colhis ) Y e VSN PN

-
t
.
¢
-
r

A T B - .
S CL_ G0l 0.e vl T

bl Ve . 14 IR SR, T & -~ . R 31"
L. PR, ll;.im‘_..’ e dde g - UULLTL Tioy o ae gy Ll waateld 3 S

L€ UE1Cly

2€, e e woialtir: Ci_ilicolce

-
,,’
.
s
ct
< -
o
by
-
.
-
«
'>
Y3
am
@

CL U221 Iil oo il l;-u' + COLS --le W =2

S < - R T aa A 1 e R . Lo
Lee SLOBK1INS, de <o sost Irotable uslers for lvolunad




-

—-—D0=-

-~

.

Studies

Oi:













