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The fellovring studies were initiated by the questions

arising from the use of lauryl sulfatte tr"ptose broth as

a preSInptive L'LGQIUH for the isolation of eoliforn ergon—

iSIIS free water sujplies.

Inasmuch as lauryl sulfcte tryptose broth has been

accepted by the Co; tee on Standard Iethods for the Exem-

on of aster end Sewage of the American Public meeitnH
.

.' .. .1.

1.118 U

$~~uOClLLlLfl, it is iiperutive that its .ropeJ“t {
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gsrd to tne '“o't; of coliform organisms be fully evaluated.

If a betW31 fornuletion can be developed it should be doneh
.
)

before the present formula becomes S‘sntcid procedure.

One of the first questions to arise hes been cost.

Lauryl sulfate tryetose broth costs approximately four

times more than standard lactose broth. Laboratories where

marked economy in operation is necesse )4“? hesitate to

use this medium unless they are fully convinced that a

cheaper eredium could not be substituted SLCCUSUlulIVo A

~

number of ,I. eOple heve esxe whether it would be possibleC
1

to reduce the conCentretion of tryptose from two percent

to one percent thus reducing the cost by half. To date

the answer has been that the labor costs in the use of this

medium.would be less in laboratories where positive pre-

- 1 _



sumptive tests are encountered. in addition media costs

would not be materially different in that confirmatory med-

ia would be unnecessary. This is true, but if a reduction

can be hede without reducing the efficiency of the medium,

it should be done. Eurther research is necessary to deter-

mine the eileet 01 various concentrations of trvotose in

the medium.

Another question presented has been that of niniral

numbers used in comparative studies of lauryl sulfate tryp-

tose broth and standard lactose brot. In tile oriinal work

oy Jarby and hallmann (2) the minimal numbers used were from

40 to 50 per ml. rhis is not a minimal nuzlber when ceiupared

to the coliform concent ation in water supplieS‘where the

coliform index is less than one per 100 ml. further re-

search is necessary when the coliform concentration is app-

roximately one or less per ml. rhis still would certainly

be a much nearer approach. A lower concentration would be

difficult to evaluate because a higher incidence of n g'tive

tests would be encountered.

Stillanother question arises concerning the relative

growth rates of soonericlia coli and Aerobaeter aerogenes.
  

rhe original studies of oarby and hallmann (2) were made

with B.coli and no tests were carried out with A. aer0eres.
"o 9 4w -_ “'—

Inasmuch as both organisms are present intiater and are both



CwiSifiOIed representatives of the celiforn group, data

should be Obtained on growth rates in leuryl sulfate tryp-

tose broth and standard lactose broth.

Along with studies planned to ensuer the above 03’s“

ions, it was also thoudht advisable to deternine the value

a 3
‘ \

01 euiin; so ium cnlOLi e to both lauryl sulfate tryptese

broth and standard lactose broth. Only tryptose oroth new

tested in the St;dies n media for the coliforu >~~

by Jerby and Tellnunn {2).



1131C111 C111 113118711113 '1!

In thl Darby and Hallmann 03) presented a new medium,

lauryl su‘fate *ryptose lactose broth, for the isolation of

coliform organisms fron water supplies. rhey reported that

t11e use of a formula containing tryptose, sodium chloride,

and phosphate buffer grew out more members of the coliform

group present in the water as indicated by the higher colon

indices obtained with this medium. Further, they reparted

that thee'HC1tion 01 sodium lauryl sulfate in concentrations

of 1:5000 prevented the growth of gram-positive lactose fer-

menting bacteria without any appre01aole inhibition of the

growth of the coliforn group. 1hey recongended that the med-

ium be used in place of standard lactose broth, A. “. H..A.

(31) in the presumptive test. They also recommended that

the medium be used in place of brilliant green bile lactose

broth as a con11ruat0’" medium.'
\

ficCrady (17), in a summation of comparative studies

made by a number of laboratories distribL1ted throughout the

United States, reported that la1ryl sulfate tr,

gave a higher incidence of true presunpt

standsrd lactose broth. is reports that a sunnation of re-

sults obtained from both 1n1nisi1ed and finished waters

showed t.1at lauryl sulfate tryétose broth wave 56 to 58

percent less primary pas positives t1an standard lactose
k}

.1

broth. this would indicate that the statenent by sarby and

allmunn was correct in that lauryl sulfate tryptose broth

- h -



allowed the growth of greater numbers of colifora organ-

isms initially present in the waters examined. KcCrady

also showed fro; the collective studies thu~t lEUlfl sulf-

ate tryptose'broth;fielded far less false presumptives as

measured by the final identification on eosin methylene blue

agar in the completed test.

Levine (16) in lth demonstrated that lauryl sulfate

tryptose broth gave a higher precentage of true presumpt-

ives than did standard lactose broth.

‘

Perry and Iajna (20) in a comparative stuuv of E. C.
‘1

3

{
)
4

1eJ : inn and lauryl sulfate tryptose broth also found the

latter median as well as 5. C. mediun to be superior to

stand? I'd lactose broth in the number of true presumptive

tests obtained.

Mupp (9) found on 1nu1unaool1s plant effluent that

lauryl sulfate tryptosc broth gave no false positives

whereas false positives were frequently encountered in

standard lactose broth.

STANDARD LZCTOSE?ROT

2h hrs. #8 Hrs. Total Confirmed COMpleted

5 £16 51 5 o

1RYPTOSE LRCTOSE ERCTI UIiK SODIUT LAUN'L SU'EKTE

2A Hrs. LS hrs. Total Confirmed Completed

0 O O O O

w q

”The above confirmed results from lactose brot11ui1u

not pass the completed test because of their failure to

_. >-



grow in eosin methylene blue agar.”

The Counittee on Standard Ketimo~ s for the Sxemination

of water onnd S wage reported to the Labeletory Section the

following reco 1endntion for the use of lauryl sulfate tryp-

tose broth.

"In these stande1d tests laur"l sulf te tryptose broth

may be substituted for lactose broth in the e:CdiULUlOfl ofall

waters e:cept £11131 filtered, treated and filtered-treated

waters. It may be substituted for lactose broth also in the

e""‘1ntion of final, filtered, treated and filtered-treated

waters provided the laboratory worker has emvly demonstrated

by correlation of positive completed tests (isolations of

coliform organism ) secured through the use of lauryl sulf-

ate tryptose broth vit1those secured through the use of

lactose broth, in t;1e examinatiOn 01 such waters, 'het the

sub titution results in no reduction Iron the ”38 it:,‘ of col-

iform organisms indicated by the standard procedure using

lactose broth."

The report was approved by the Section and reconxended

for inclusion in the next edition of Mtndord Hetl1ods.

At present this medium is in routine use in theznuni-

cipel water p ants of Lichige- for the determination of

colifo 1 iLditjes in raw water without confirnetion by

brillent green bile broth or eosin methylene blue ag€1r.
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The cultures usc1 in this study were Sscherichia coli,
 

  

Aerotacter PCIUeast and Pseudononas aerv»1noe1. A 15 to

17 hour cultzre 3r wn on a pla in agar slant was used in seed-

ing the var‘ous media.

in cider to obtain minimal nunbers, or:anisns were

transferred fr 3 a 24 hour asar slant culture to a tube of

sterile saline solution. Sufiicient or3€nisms were added

until the first opalescent turbidity which was visible to

the naked eye was obtained. ln t11e case of S. coli the app-

roz_nate number at thi 8 density is 50,00u,000 per ml. rhe

dilution was then further diluted by decimal dilutions of

l to 100 and l to 10,000 until the count would be approxim-

ately one or less per ml. rhe last dilution was made by

transferring into a flask containing 99 ml. of the medium

used instead of sterile saline. One ml. samples of this

broth in each flasK was plated immediately to obtain the

initial counts. rhe flasks were placed in the 3700 incub-

ator and one ml. samples were plated at 2, h, 6 and 2A hour

intervals in apprOpriate dilutions. All plate counts were

made after 48 hours incubation at 3700.

.1.

Care Wes tMen in pret ation a1d sterilizat “n of the1—
!-

media. hn adjustment by the col01w1r1etric method vus made of

all the media to a pm of 6.3-

; 7 _



The selection of the pH 6.8 was made because Derby and Hall-

mann (2) found that the greatest increase in growth occurred

at this pH.

In the first series of experiments a comparison of the

growth rate in various percentages of tryptose was made. Bacte-

tryptose in concentrations of 0.5, l, 1.5 and 2 percent was

used in a medium containing phosphate buffers, sodium chlore

ids and lactose in the same concentrations as used in lauryl

sulfate tryptose broth. One ml. portions containing E. coli

were plated and incubated.

In the second series one a nd two percent tryptose con-

centrations were selected for comparison with lauryl sulfate

tryptose broth. The same technique as previously mentioned

were employed. Twenty nine sets of determinations were made

with E. coli, 25 sets with.A. aerogenes and 18 sets with Fe.
 

aeruginoSa. A large number of separate determinations were
 

made to eliminate variabilities obtained in individual sets

of determinations.

In the next series, instead of measuring the effective-

ness of the media through the determihntibn of total numbers

of organisms, the first appearance of gas fermentation and

rates of gas production were used as measurements.

Minimal numbers of organisms were obtained in the same

manner as for the studies on the growth rates by plating. How-

ever, the dilutions were carried out entirely in sterile

-8-



physiologyical salt solution instead of usin media for theU
)

final dilution. ren r . of the desired dilution was seeded

into fermentation tubes containing double strength media

and the tubes were read at the end of 13 hour and 24 hour

periods.
H
.
)

In the irst series, one percent tryptose broth, two

percent tryptose broth and two percent lauryl sulfate tryp-

tose broth was compared. Due to the variability in the rate

of gas production 37 sets of fermentation tubes of E. coli
1 . ’

.—

and 29 sets of A.aerogenes were seeded.
 

In the next series these same media were compared with

standard lactose broth to determine the rate of growth and

the amount of gas produced.

we determine the influence of lauryl sulfate in the

stimulation of growth, two ml. of a 5 percent solution of

sodium lauryl sulfate was added to standard lactose broth.

This is the same amount of sodium lauryl sulfate that is

added to lauryl sulfate tryptose broth. Standard lactose

broth was used as a control.



RESULTS

In the first series of experiments involving the various

percentages of tryptose, a 0.5 percent concentration of tryp-

tose broth showed consistently lower growth rate as compared

to the other concentrations of tryptose. fhe 2 percent conc-

entration has proved to be the most favorable for the growth

of the organisms used in this study. However, the 1.5 per-

cent tryptose broth gave plate counts closely approximating

the counts for the 2 percent tryptcse broth as may be seen

in graphs I, II, III and IV.

The six hour plate count has been found to be a more

reliable indication of the growth rate of an organism in

tryptose media than the 24 hour plate count. She trend of the

6 and 24 hour counts in a series, frequently does not coincide

as may be noted from the graphs and tables dealing with plate

counts. For example, lauryl sulfate tryptose broth shows a

higher count in 6 hours than standard lactose broth, whereas-

the latter medium may show the higher count in 24 hours. These

differences in plate counts would indicate that the organisms

has changed growth phases from the IOgarithmic growth phase

to the negative growth acceleration. Thus having reached the

negative growth acceleration phase 24 hour count is less re-

liable. Tryptose broth stimulates the growth of the viable

cells to a greater extent than d9? standard lactose broth which

fact is more evident by the 6 hour plate counts.

Phe bacterial pepulaticn of the flasks varied at differ-

- 10 -
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ent time intervals in the same series and for difierent

series. A 01it1091 survey of the data 1n the tables listed

in the appendix show definite trends but are better under-

stead graphically. 'nany methods of graphing the data were

tried out in every instance only a three dinensional graph

would rive the desired picture. because three dimensional

graphs are impossible to depict clearly on a flat surface,

other means had to be devised.

I
-
J

!
.
J

ows: BacterialH
»

S O-:
1
)

rhe wr.he used were obtained
L-

counts for each time interval were a1ra11ged serially from

the lowest to the highest counts. The figures were class

ified into four or five representive groups as for example

in cragh I, the first group included counts r:nging from

O to 5, the second group 6 to 10, the third group 11 to 15,

and the fourth group 16 to 20. The number of plate counts

‘1

falling into each group were recorded. block graphs were

made based upon the number of sa1plesapnearing in each
.L

g

group. Secause it was desired to Show which- ediu1 rave

the highest bacterial counts, increased inportance was given

the frequencies in the higher brackets. :hus in Graph I,

O to 5 was given a value of one unit; 6 to 10, two units

ll to 15, three units; 16 to 20, four units. Sherefore,

a medium with a high count frequency would give a wider

block than one with a low count frequercv. If the counts

varied consi rably, the block graph would still shiv the

extent of the high counts by the width ei'the block.

-15..



averages of the counts were also used, although the writer

’1

is aware or the danger o1 averaging widely diverent bact-

erial counts. Lowever, the aversges urree fsiilyvell with
C‘

the block graphs. ln justification 01 averaging the counts,
A

it may be stated that to a very large extent t;‘1e counts varied

less than 25 percent from the mean. such data can be averaged

without danger of ost11n11H a swers not representative of'the

growth rates.

In a second series of experiments where one percent tryp-

tose and two percent tryptose were eo1red wit:1 L 8.1. (laur-

yl sulf;te trvptose) broth graphs V, VI, VII, and VIII in-

dicate that two percent tryptose broth is slightly more eff-

icient than L. .T. broth. however, the difference is no:-

ligable. Because these two broths contain the same ineredients

with the exeeytion of sodium la ryl sulfate being add d to

L.S.T. broth, the plate counts should approximate each other.

in another series of experiments, sodium lauryl sulfate

was tested for its stimulating or inhibitory nronerty. It

ound that sodium.laurfl sulfate, when added to standard

le.ctose broth, occasionally showed a slight inhibitory act-

ion but when used with tryptose, a very slight stimulation.

action was noticed. This is shown in the Appendix: in

Tables VIII and 1X. Tilerefore, the difference between L.S.T.

broth and two percent tryptose broth may be attributed to

eXperinental error. Lauryl sulfate tryptose broth is un-

quest101ably a better medium than one percent tryntose broth

-16-
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for all organisns studied as may be shown by plate counts

fermentation reactions.{
)
1

8. I1

?

rermentatien studies reveal L.S.T. bioth to be the sup—

erior nediun.for both nscherichia coli and aerobacter aero-
  

\J
.-

5enes. here was was produced in L.S.T. 'reth than in one

percent or two percent tryptose broth. n bubble 01 gas

would ei°ten apnear in all three of these media in thirteen

hours)whereas cloudiness was the only indication of growth

in standard lactose ereth. .At the end ofthe 24 hour period,

as much as 100 neieer1t gas was present in L.S.T.1ernentetion

broth, whereas, the anount of Fas in standard lactose broth

seldom exceeded 50 percent. newer negative tubes were en-

1

countered with L.S.T. broth than with standard lactose broth.

It i ossible that these negative tubes were not seeded dueo
n

’
U

to the minimal nunoers present ra'her than ieilure of 5:3.ch.

Tables IV and VI in the Appendix give the initial count along

oh the 53s production. rhese tables were graphed in the

af01ementioned manner usin seven ranges ofirequencies. The

first range include ssall tubes vhich either iniled to grow

or proiuced 5rewth without gas formation. The second range

included all tubes conmiiing a bubble of gas; the third

range, 10 percent gas; the fourth ranpe, 25 percent 5Cs;

the fifth range, 50 percent gas; sixth range, 75 percent

has; and the seventh range 100 percent gas. Graphs IX, X,
k-

XI and III clearly show the fermentation rates of E.celi

 
and.h. aerogenes.
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A. aerogenes did not produce as much gas as did E. coli
 

in any of the fermentation reactions. The plate counts for

A. aerogenes were considerably higher than those of E. coli
 

thus it would be logical to assume that the fermentation rates,

would correspond.

Sodium chloride was found to be definitely a stimulating

agent for the growth of organisms. When added to standard

lactose broth, sodium chloride almost doubled the plate counts

of the standard lactose broth..At times these counts equaled

those of L.S.T. broth. The rate of growth and amount of gas

produced increased noticeably as shown by the fermentation

reactions. However, at no time did the gas production equal

that of L.S.T. broth. This stimulating prOperty of sodium

chloride is considered to aid materially to the value of trypt-

ose broth.

In the studies involving Pseudomonas aeruginosa, it was

found that this organism gave approximately the same reactions

described above. However, the growth rate was considerably

 

slowen than that of either E. 0011 or.A. aerogenes. The growth

rate seldom exceeded that of E. coli under 2h hour period.

Graphs XIII and XIV show the rates of growth for the 6 and 2h

hour periods and more detailed growth rates may be found in

the Appendix, Table X.
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A good diagnostic medium sH101ld stimulate the growth

of viable, dor3.nt cells as r-pidly as possible. After

growth and develoPment has begun, the organism should re-

produce in such numbers as to be recognized by their physi-

ological action upon the medium. ro date, lauryl sulfate

ryptose broth and 3.0. medium are the only media that

stimulate ra:id growth in C shor period of time. ‘1*he comp-

osition of these two media is practically the same with both

cez1cai11in3 a tryptose base.

in order for an organi sm to grow and reproduce it must

go through a number of phases in the life cycle. Buchanan

(25) defined th first four phases as fol lows:

1. Initial stationarv phase - the number of bacteria

remain constant or nearly so.

(
‘
0

. Lag phase or positive growth acceleration pha se -

the average rate of growth per organism in reases

with the time.

3. LOSI‘iltMAlC growth phase - DAG rzte of Prowth per
C1"-

oreunism is constant in a geometric ratio.C

A. Kegative LPOth acceleration - the average rate

of growth per organism decreases.

Reproduction begins after an organism has overcome its

stationary phase by adjustment to environment and satisfying

—28-



0

1t S fOod recuirements. fhe cell undergoes fission and the

two young cells begin growth. rhese young cells are quite

susceptible to adverse conditions during this period as

demonstrated by Luntington and Winslow (8). many viable

cells fail to reproduce when transferred from one environ-

ment to another, particularly a radicallyd fferent environ-

ment because of the inability of adjustment. rhe coliform

organis21s fro;1 fecal metexial a1e not normal inhabitants of

water supplies. fhese org.nismsbecoae ploportionately att-

enuated with the kangth of time they remain in the we C
1
"

er,

due to such factors as incGaandte food supply and temperature

conditions. when too, the water greatly dilutes the number

of organisms per ml. rhese factors must be taken into con-

sideration when choosing a good diagnostic medium.

hahn (25) found that an increase in the number of orb.an-

isms caused a shortening of the lag phase, when comparatively

small numbers were used for seeding. this is true as ob-

served from the tables in the appendix. A relatively small

seeding remained in the stationary phase for about four hours

after which a noticeable increase in growth was observed.

In some experimental studies by Salter (25) on the rate of

1

growth of 3.00;; in peptone water, the first three hours

of a nine hour period showed conMiwably slom-rer growth than

the last three hours. In the utter period there was always

a lengthening of the generation tim which would indicate

-29



that this time included a part of the negative growth phase.

At the on at of the period of maxinum reproduction thereU
)

|
—
—
J
o

S
3
3

p
4

7:
1

H V l
"

I

(
D

:
4

H
.

n rease in 1etabolic activity with greater heat0

production, oxygen consumption, and a roduotion of CCrbon

*
J

dioxide and annonia. The metabolic activity apparently de-

clines before multiplication ceases to tzke place at a maximal

rate. Since this is true, lauryl sulfate tryptose broth ev-

wth of viable cells to maximumH
o :1. ’ N! 'L‘ —P ‘1. . '-~~ ‘1. ~ "“ " ‘-‘ . 1 10

den ply stinuiates the ra. 1d - ' 0

F
l

epioduction and increased metabolic a.ctivity much more quick-

ly than standard lactose broth.

nlthough, all concentrations of tryptose broth studied

increase the growth rate of an organisn to a.groater e1ttent

than stC1dard lactose broth, a two percent tryptose concen-

tration is re001nernded for Sta1dard methods. These studies

show that 1.5 percent tryptose grow out the organisms almost
J.

as well as 2 percent tryptose but maxinun growth is obtained

with this former concentration. Laboratories where economy

is of much concern are Urged not to reduce cost by using a

1.5 percent concentration. 3\ecause lauryl sulfate tryptose

broth elihinates false presunptives, labor and media costs

are automatically out. rhis would be especially true in lab-

oratories testing reatedcnd f.iltered waters Under no cond-

'—

it ionas is a concentration below 1.9 percent to be used.

Pseudononas aeru:inosa 18 an organism antagonistic C
!
”

O

 

 

fischerichia coli and is usually ass ciated With it when H
0

U
) I
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ol ted from water supplies. ss.aerug:inosa outgrows E. coli
  

0‘ ' 1 _’ . (‘1 -‘ ° .- — . ‘._. V

13.43ver a lon:wer period of tine. erowth is slowed up through

the 2; hour period but after L8 hours, t1ere is a dccided

increase in the grout 1 rite over that of E. coli. Here again

the aVvantage in using a nediun.wnich stimulates the rapid

growth of a. coli and A. aerogengs can be observed.
 

Q

The addition of :ndiuu lauryl sulfate to a medium prod-

uces a very slight stinuiating eflect upon the coliforn or-

"anisms. Cowles (1) found that sodium lauryl sulfate exerted(A

U

uhibitedH
.

a selective action for the coliforn rganisns and

other grem-positive lactose ferhenting organisms. Perry and

W ' .1.

UHajna (20) presented some data 0 show the superiority of

E. C.mediu1 over lauryl sulfate tryptose broth. In E. C.

medium bile salts have been substituted for leamuyl s1lfate.

1h- *" . 1'-‘ . “L ‘ "

011281115118 mlo have1—
1-

(
DAile salts also inhibit the grah«wusit v

been prove. to be inhibitorr to the coliforn organisms as

well. To ate, no literature is available concerning the

inhibitory or stimulating property of laury sulfate. From»

this study it is evident that lauryl sulfate tryptose broth

sodium chloride has never been added to standard lact-

ose broth because it makes the medium hypertonic and it is,

therefore, reasoned that a large number of the organisms

would fail to make an adjustment in this new type of environ-

ment. rhe marked increase in growth as denonstrated by these

studies shoz tit the organisms not only made anugu.t1ent

31-



but were also stimulated to increased growth rates. Because

of this marked increase in the growth rate a 0.5 percent

concentration of sodium chloride in standard lactose broth

is recommended for Standard hethods.

The experimentation carried out for these studies is

not considered complete. More work should be done with mixed

cultures of E. coli and A. aerogenes as well as with several
 

antibiotic organisms common to polluted waters.
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The growth rates in 1.5 percent tryptose and 2 percent

tryptose broth approximate each other.

A concentration of 1.5 percent tryptose should not be

substituted for a 2 percent concentration.

Two percent tryptose broth is recommended for Standard

Methods.

Lauryl sulfate tryptose broth is superior to standard

lactose broth.

Lauryl sulfate tryptose broth stimulates fermentation

reactions more rapidly than standard lactose broth.

Escherichia coli grows more rapidly than Pseudomonas
  

aeruginosa during the first 24 hours.
 

Sodium lauryl sulfate has little, if any, stimulating

or inhibitory action upon the coliform organisms.

Sodium chloride shows marked stimulating properties in

aO.5 percent concentration.

The addition of sodium chloride to standard lactose

- broth is recommended for Standard Methods.
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Plate Counts for Escherichigg coli
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Plate Counts far Escherichia coli (cont'd)
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Plate Counts for Escherichia 901i (cont'd)

HOURS

Initial

2

L

6

26

Initial

2

2
24

Initial

2

h
6‘

24

Initial

2

h

6

24

Initial

2

h

6

24

Initial

2

A

6

24

Initial

2

A

6

2A

700

10500T

L.B.T.

1

1

3

189

22M

100

5970T

200

5780T

N
0
0

500

10500T

(
D
O
M
)

1030

SM

N

139

9M

10

10M

L.B.-13301
 

O

2

35

#59

6M

61:1

15

141

6M



Plate

HOURS

Initial

2

4

6

24

Initial

2

2
24

Initial

2

h

6

24

initial

r
o
a
m

I
O

Initial

2

A

6

24

Initial

2

2
24

Initial

2

A

6

24

LET

In

Counts for dschericnia coli (cont'd)
 

2%T

5

h

20

117

2M

L.S.T.

l4

0

10

115

ZIf‘I

409

6M

1.1351201
 

5

2

l6

1”

8M

3

11

49

%9

99

100

14

4W

14M

18

224

29

513

CM

12

571,
11



Plate

HOURS

Initial

2

4

6

24

Counts for

1‘: J T

2

o

13

438

111;

Escherichia

2% T

2

l

12

298

511

- 42 -

coli (cont'd)

LOB o "l‘lLQCl

 

l 0

O O

12 18

379 358



nouns

Initial

2

A

6

24

Initial

2

A

6

24

Initial

2

h

6

24

Initial

2

A

6

24

Initial

2

4

6

24

(:7 r1
21:) J.

l

0

21

205

623M

13

451

938m

16

389

66711

86

717

890M

569

773K

2‘56 T

O

l

28

860

62511

17

532

1174M

Plate Counts for Escherichia coli
 

0

' O

10

495

5 M

0

2

33

588

65 2M

0

3

25

332

7141-1

0

l

30

1290

468M

0

o

12

85

101311

-43..

112-.

l

O

4

LOB 0 “11-8501
 

350M



Plate Counts for.Ae:gpacter aercgenes
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Plate Counts for Aerobacter aerogenes (oont'd)
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Fermentation 01“ Escherichia coli --- 13 hours
 

' J Initial

Sample No; L.S.T. L.B.-NaCl 2% T 1w T Count

1 x ,1 - ,1 o

2 / 7‘ - - 0

3 10,3 - - - 0

1+ - 2‘ - - 0

5 21 7! 10513 21 2

6 ,1 / 10;:5 - 2

7 10,13 / 10,23 26;; 1

8 1073 ,1 5;; 1053 0

9 / ,1 - 5:75 0

10 2533 - - 30;?) 0

11 20;; . 533 5:3 ,1 1

12 10;; 5:3 2;; ,1 1

13 / Growth Growth ,1 3

14 10% / / f l

15 Growth - - 5% 0

16 10% - ‘Growth / 3

17 5 056 59-3 2 3 05:3 2 075 1

l8 / - Growth - 8

19 ,1 5‘5 71 / 3

20 7‘ - :1 71 2

21 5:35 / 3523 ,1 8

22 - - ,1 333 1

23 - 7! :1 / 0
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Fermentation of Escherichia coli --- 13 hours (cont'd)
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Fermentation of Escherichia coli -—- 24 Hours

Sample No .
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3 0,13
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7023

I
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Fermentation 01‘ herobacter aerogenes -—- 13 Hours
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Fermentation of i‘zerobeeter aeroiienes --—-
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TABLE VIII

Fermentation of Aerobacter aerogehes --- 13 hours
 

Sample Stand L.B. & Initial

No. L.S.T. L.B.-RaCl L.B. 2% r 1% T L.S. Count

1 - / Growth Growth - Growth 0

2 - / - - - Growth 0

3 / - Growth - { Growth 0

4 / / Growth { Growth Growth 0

5 - - Growth / Growth V Growth 0

6 - - Growth / - Growth 0

7 / Growth Growth - / Growth 1

8 Growth - Growth - - Growth 3

9 f % Growth / { Growth 0

- 54 -
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Fermentation of Aerobaoter aerogenes --- 24 hours
 

Sample Stand L.B. &

Ho. L.s.T. L.B.-H301 L.B. 2% T 1% T 1.3.

1. 65% 50% 35% 75% 60% 1 %

2 65% 50% 30% 20% 80% 15%

3 60% 60% 45% 100% 80% 10%

4 70% 45% 25% 60% 50% 25%

5 100% 40% 10% 100% 65% 10%

6 65% 40% 40% 100% 70% 10%

7 100% 50% 40% 60% 80% 25%

8 65% 50% 40% 50% 60% 10%

9 80% 65% 45% 75% 60% 10%

- 55 -
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Plate Counts for Pseudomonas Aerucinosa (cont'd)

 

HOURS 1% T 2% T L.S.T. L.B.-NaCl

Initial O 1 O 2

2 O 1 O O

4 3 2 l 3

6 7 9 10 11

2h 6m 502E? 167M 81M

Initial 2 O O 0

2 O O O 1

A O O 1 O

6 9 10 10 2

21 331m 1815: 1291: BM

Initial O 3 O 1

2 O O O O

4 1 1 1 4

6 4 1 8 3

24 283 930M 155M 211M

-58-
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