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INTRODUCTION

At first thought It might seem that the relation of the plate

cotmt on market milk to the direct microscopic count is an un-

important matter• However a close study of this subject brings

out the fact that standardisation of methods of counting bacteria

must precede the successful control of the quality of market milk.

This fact should be more fully appreciated. Also it should be re

membered in this connection that a C8u?eful study of statisticjS

shows definately that where strict bacteriological standards have

been established in a city the infant and adult death rates have

been decidely lowered. So it is evident that this subject of the

correlation of bacterial counting methods^ instead of being one of

minor importance, is in reality one of fundamental value to public

health.

One might inquire why it is necessary to bother with these

newer microscopic methods of counting bacteria, when the plate

method is so well established. This is a very common question and

is eais^ly answered. In the first place, the plate method requires

from two to seven days to be completed, whibe direct counts of the ^
A '

in from five to tiilrty minutes. Milk of inferior quality is consumed

before the plate method can furnish information designating it as

fit or unfit for use. By direct methods the quality of the milk

may be determined before the milk has been removed from the cans

in the usual procedutre dfia market milk plant.

Another potent factor which urges the adoption of direct micro

scopic methods in preference to the plate method is that of the

saving of expense and time. The direct methods require very little



apparatus, and one technician can do thousands of counts per day;

While the plate method requires much laboratory apparatus and

comparatively few counts can be made by one worker in a day. From

these facts the advantage of grading market milk by the direct

counting of bacteria is very obvious. In other words, these newer

methods are equal to the requirements, while the plate method does

does not have such a possibility.

While the plate method is in vogue at present quite generally

where strict bacteriological standards for market milk are estab

lished, ,still it has never been coimwrcially satisfactory. It is

an established fact that many cities have been discouraged in main

taining a grading system for market milk because of the cumbersome-

ness of the plate method. In contrast to this effect of the use of

the plate method it is admitted generally that the direct method®

are inexpensive to operate, reliable and prompt in results. It is

not an exaggeration to predict that because of the greater efficien

cy of the direct methods higher standards for market milk will be

brought about by their introduction.

If it were a fact that the plate method of counting bacteria

had never been introduced in the milk industry, and had never

been considered as the standard method of counting bacteria in

other foods, the subject of this thesis would be of little interest

to people in public health work. However the facts are that physi

cians, hygi®»^®^®» bacteriologists, and boards of health are ac
customed to the practice of considering the plate count on foods

gs the standard count and comparing all other methods of bacterial
counting with this standard.



It Is possible that further progress in milk control demands

that city, state,and federal regulations make some direct method

of counting bacteria the method of controlvof quality. This con

clusion is quite generally accepted^and for this reason one can

easily appreciate how important it is that the relation between

the plate and the direct coxmt should be established. This rela

tion once established will make it possible to remodel old codes

drawn up with the plate method in mind.
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SURVEY OP LITERATURE.

WlMtti Roli«pt Koeh decriled his pure culture method in his first.

even
paper on the cause of tuberculosis he did not have, a faint idea

A

that in a few years this method would becnme a large factor in

the elimination of dirty foods. In Koch's day there was little food

control of any kind, and few scientists suggested that there was

any relation between good food and a low bacterial content. How

ever today the best authorities on foods agree that there is a

very close relationship between the number of bacteria in a fooll

and its quality. Th»6 appreciation of the meaning of high bacterial

content in manyyfoods has now become so general thatt great effort

has been put forth to correlate the new rapid and accurate methods

with the plate method.

While Prescott, Winslow,. Slack, Breed and others experimented

more or less on the possibilities of the ^/lOOiycc .pipette in re
lation to the plate count on various solutions, still the first

piece of work dealing with this specific subject was done by Brew(l)

in I^U* He says,*^ There appears to be a thoroughly well defined

relationship existing between the direct microcopic count and the

plate count. This is more apparent in a long series of examinations

than in short series, because of wide variations between the results

secured by the two methods on single samples,"

The bacterial count obtained in milk by the direct mierosBcopic

TfieVliod' is equally as good if not a better criterion of its bacterial

content than the count made by the plate method. Since the number of

bacteria present in a giveen sample of milk is indicative of the

care, and the contaminating influences to which the Iriiilk has been

subjected the plate method failed in this particular case to reveal



what it la usually supposed to reveal,"

E&'ewv had heen associated with Breed previous to but

it was not until 1917 that their first Joint paper was published

on this particular subject^ They(lj.) say^ "It was found to be impos

sible to get an exact agreement in the results by the two methods

as the plate count is not a count of the individual bacteria but

rather a count of the number of groups of bacteria as they exist-

after the groups are more or less broken apart by shaking of samples

and dilutions in the process of plating. The microscopic count on

the other hand is either a count of the groups of bacteria as

they originally existed in the milk or is a count of the indivi

dual bacteria ,"

Another piece of work of equal importance was done in 1917

by Brew andpotterer (8). They aaunmerlze their work by saying,

"Generally speaking, the groups of bacteria appear to be of small

average size in milks containing very few bacteria and to increase

in average size as the number of bacteria increase, reaching a max

imum average size of 12 to ll^ individuals In milks containing

very few bacteria, less than 1,000,000 per c.c. As the number of

bacteria becomes greater than this the average size of the groups

diminishes.Appiarently this increase in the average size of the

groups in milk containing large numbers of bacteria is due to

the increasing^; predominance of lactic acid bacteria. Indirect

data indicate that the average clumps in market milk breaks apart

2,6 times in preparing dilution waters. This varies greatly in

individual cases, however , as in 2I4. instances out of 5I4.5 the

clumps broke into 7 or more groups each. In one instance the re

sulting number of groups was 16.5 times the original number,"



Further work was done by Breed and Stocking (6) in I920. In

their paper they say, "The average number of individuals in the

clumps of bacteria varies between two and six; but at times (when

streptococci were present) greatly exceeded these numbers. As the

datd indicate the clumps are only very poorly broken apart In the

processes ordinarily used in preparing dilution waters, the plate

counts did not represent the full number of bacteria present,"

"Given xinlimeted time, and numerous duplicate samples of the

milk,a skilled microscopist can secure reasonably accurate counts

of the number of bacteria in an ordinary sample of milk."

Robertson (II) did a piece of work in 1921 which is worthy of

consideration here. In his publication he writes,"The ratio of the

individual microscopic cotuit to* the corresponding agar plate

count from the same sample of milk has been determined separately

for each period of incubation. The most frequent ratio found when

the plates are incubated for two days at 57'JC the ratio was ap

proximately ii.;I, when incubated for five days at 21 ®C the ratio

was found to be approximately 2.5:1, and when incubated for five

days at 21 ®C followed by two days at 57°'' the ratio was found to

be approximately 2:1. These are the most suitable ratios to use

for interpting one count in terms of another.count."

"The individual ratios of the individual microscopic count to

the plate count from plates incubated for two days at 57°C are

more variable than the ratios between the counts when the plates

are incubated for five days at 21 °C followed by two days at 57°C!

op when incubated for five days at 21®C."
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The small amount of apparatus necessary In the
practice of the Breed method of countinji bact-
eria in market milk is well illustrated in the
above drawing taken from N.Y.SAgr.Experiment
Station Bulletin No.jSo.

Plate No.l
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THE OBJECT OF STUDY.

The object of the work reported in this paper la to show the

relation of cell grouping to the accuracy of the Breed method of

of direct microscopic counting of bacteria In market milk. This

topic Is taken up especially In relation to the older method of

bacterial estimation, the plate count.



METHODS OP STUDY.

In the following work forty samples were taken from different

dairies around Knoxville. Some of these samples were from "grade

A" dairies;others were from "grade B" dairies. In other words, the

samples were fairly representative of Knoxville milk. Comparative

plate and individual Breed counts were made on thtse samples of milk

®t different intervals. An initial count was made,and other counts

followed at 2,L5,or U hour periods. During this time the samples

were kept at 12®C and were sampled sceptically.

The plate counts were made on standard agar, using three dil®

utions and triplicate plates. The incubation of the plates was

37.5®G and the time of incubation was forty eight hours. The results

were obtained from the most satisfactory dilutions, that is from

plates having between thirty and three hundred colonies. The individu

al Breed counts were obtained by following out in every detail the

Breed method as given in the "A.P.H.A. Standard Methods for Milk

Analysis",Fourth Edition, I925. The Breed group counts were ob

tained from the Breed individual count slides by counting the num

ber of groups of individuals rather than the individual bacteria.

Another mode of investigating the subject was used. One hun

dred Breed slides were prepared from the sample of milk, and an in

dividual, count was made from each slide. This test was made to show

the degree of variation in different counts, made at the same timec

and under the same conditions. The standard»A.p.H.Ar Breec^ethod
was used in the work.



A third method of atudy was carried out ta determine the

iisfluence of different agar-^media upon the number of colonies

which are able to grow,when a given sample of milk is plated

In this experiment standard agar, corn agar,"synthetic" agar,

And railk'agar were used. These media were made as follows;

Standard Agfflr. "^Corn SolitAbles Agar.

I^gar^ 15 gm. Agar.. 15 gm.

^eef extract.. . Jgro* Bjeef extract.. ,5gm.
j^eptone Feptone 58"!,

fiistilled water..1 liter later extract from corn..l liter,

6^thetlc Agar. Milk Agar,

ipagnesium sulphate,,, .2 gm, Agar 15 gm.

Dibasic potassium phosphste ,2 gm. Beef extract,., 5 gm.

Sodium cloride 2 gm, F^eptone Jgm,

■Calcium phosphate 1 gm, Whole milk 1 liter,

auccrose 10 gm.

Distilled water B^liter

Note: The reaction of all of the above media was pH 7,a

A fourth method of attacking this subject was to determine

thenormal distribution of bacteria on a representative Breed

slide, fhis. was accomplished by making a milk slide according to
the usual methbd and illustrating the distribution of bacteriaB

upon it by a drawing made by the aid of Abbe's "cSamera Lucida",



RESULTS.

The following results can be understood from the table headings.

The first forty; series of results are represented not only in

in Table No.1,but also in the graphs which follow Table No.l

'im
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Table No.l

Comparative Bacterial Counts Made by the Plate Method and

the Breed Method,

Milk Time Plate Group Breed
Sam|)le of Count Comit Indivldraal
No, Count Count

I Initial Count 5,000 0 0

It: Hr. count 8,000 0 0

8-1 Hr. Count 15,000 0 0

II. Initial Count 20^000 500,000 5000,000

I4. Hr. Count lt8,000 500,000 5,000,000

8 Hr. Coxmt 78,000 500,000 $,000,000

III. Initial Count 21,000 500,000 900,000

; It Hr. Count 28,000 500,000 900,000

8 Hr. Count 5U,ooo 500,000 900,000

IV. Initial Count 80,000 900,000 6,600,000

I4.Hr. Count 150,000 2,It00,000 9,600,000

8 Hr. Count 170,000 5»i400,ooo 19,200,000

V. Initial Count 25,000 210,000 900,000

4 Ihr. Count 50,000 500,000 1,200,000

8 Hr. Count 142,000 500,000 -1-1,800,000

VI. Initial Count 22,000 18,000 60,000

It Ih*. Count 55,000 60,000 150,000

8 Hr. Count lt6,ooo

^

60,000 500,000



 

 

Table No.l (Con't.J

Milk

Sample
No.

Time
of

Count

Plate

Count
Group
Count

VII.

VIII,

IX.

X.

XI.

XII.

XIII,

Initial til-,000
Count

ij. Hr.Count 6,000

8 Hr.Count 6,000

Initial Count 8,000

I4. Ifir, Count 12,000

8 Hr. Count 12,000

Initial Count 50,000

14. Hr. Count 14-0,000

8 Hr. Count 14-0,000

Initial Count 10,000

I4. Er, Count 50,000

8 Hr. Count 70,000

Initial Count 10,000

l4llr. Count 15,000

8 Hr. Count l6,000

Initial Count 100,000

I4. Hr. Count 580,000

8 Hr. Count 1,050,000

Initial Count

I4. Hr. Count

8 Hr. Count

10,000

20,000

14.0,000

60,000

60,000

60,000

50,000

60900

60,000

50,000

60,000

90,000

50,000

60,000

60,000

9,000

18,000

90,000

500,000

590,000

590,000

50,000

60,000

120,000

R'eed

Individual
Count

60,000

90,000

500,000

90,000

210,000

210,000

500,000

1420,000

560,000

180,000

560,000

500,000

18,000

60,000

210,000

5,600,000

12,000,000

15,000,000

199,000

210,000

500,000
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' Table No.l (Con't.)

Milk
Sample
No.

Time
of

Count

Plate
Count

Group
Count

Breed

Individual
Count

XIV. Initial Count 56,000^ 0 0

I4. Hr, Count 1146,000 0 0

8 Rr, Count li-57,ooo 0 0

XV J. Initial Count f,000 180,000 560,000
14. Hr, Count 10,000 180,000 690,000
8 Hr. Count 22,000 180,000 1,050,000

XVIT. Initial Count 140,000 180,000 2,700,000

I4. Hr.Count 90,000 2140,000 5,000,000

8 Hr.Count 100,000 1,120,000 6,500,000
XVIII. Initial Count 82,000 21+0,000 590,000

l4.Hr, Count 96,000 180,000 1,050,000

8 Hr, Count 1145,000 1450,000 1,910,000

XIX. Initial Count 51,000 50,000 217,000

14. Hr,Count 145,000 60,000 560,000

8 Hr.Count 98,000 270,000 780,000

XX. Initial Count 10,000 0 0

I|. Hr. Count 20,000 50,000 60,000

8 Hr. Count 20,000 90,000 150,000

XXI. Initial Count 10,000 1,050,000 5,100,000

I4. ffl:*. Count 50,000 1,500,000 7,200,000

8 Ift', Count 60,000 1,500,000 7,500,000
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Table No.l. (Con* t.)

Milk
Sample
MO.

Time
of

Count

Plate
Count

Group
Count

Breed

Individual
Count

XXII. Initial Count 72,000 156,000 1,114.0,000

It- Hr. Count 96,000 270,000 1,520,000

8 Hr. Count S20,000 500,000 5,000,000

XXIII. Initial Coxint 51,000 150,000c 550,000

2 Hr. Count 55,000 210,000 818,000

I4. Hr. Count 50,000 500,000 1,550,000

XXIV. Initii^l Count 750 .,000 900,000 26,14.00,000

2 Ifr. Count 890 ,000 1,200,000 148,000,000

Hr. Count 900,000 2,500,000 96,000,000

XXV Initial Count 500,000 580,000 5,900,000

Ij. Hr. Count 560,000 600,000 5,150,000

8 Ifr. Count
r.

1420,000 1,520,000 10,500,000

XXVI. Initial Count 50,000 50,000 198,000

2 Er, Count 55,000 60,000 900,000

I4. Hr. Count 14-5,000 90,000 1,080,000

6 Hr« Count 60,000 210 , 000 1,780,000

XXVII. Initial Count 14.00,000 500,000 1,500,000

I4. Hr.Count J^00,000 500, 000 2,600,000

8 Hr.Coxuit 14.00,000 500,000 5,000,000

XXVIII. . Initial Count

JHr. count

^ Hr, Count

l4.,000

5,000

7,000

0

0

,000

l4.,000

14-, 000

50,000



 

Table No.l (Con't.)

Milk
Sample
No.

Time
of
Count

Plate
Count

Group
Count

Breed
Individual

Count

■yyyy COUnt 110 y 000

2 Rr. Count 210,000
/

l4.Hr. Count 218,000

XXX. Initial Count 151,000

2 Hr.Count 215,000

i|. Hr.Count 220,000

XXXI. Initial Count 14.0,000

l4.Hr. Cotint 190,000

8 Hr. CosKit 220,000

XXXII. Initial Coxint ll4l4.,000

I4. Hr,Count 175,000

8 Hr.Coxmt l85»000

XXXIII. Initial count 18,000

l4.Hr. Count 15,000

8 Hr. Count 22,000

XXXIV. Initial Count 7,000

l4.Hr. Count 10,600

8 Hr. Count l6,000

570,000. j

650,000

814-0,000

270^000

280,000

500,000

690,000

1,080,000

1,580,000

5,190,000

5,575,000

8,075,000

69,000

78,000

99,000

560,000

514^0,000

720,000

5,250,000

6,660,000

9,000,000

814-0,000

1,114-0,000

1.250,000

5,14-00,000

7,050,000

8,14.00,000

9,120,000

21,750,000

25,150,000

180,000

550,000

14.50,000

960,000

1,250,000

2,220,000

XXXV. Initial Coxint

2 Hr. Count

rl4.Hr. Count

6 Hr. Count

11,000

214,000

55,000

55»000

1480,000

600,000

600,000

2,150,000

780,000

2,570,000

5,000,000

I4., 2 50,000
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Table No.l (Con*t.)

1

Milk Time Plate Group Breed
Sample of Count Count Individual
Mo.

.

Count Count

XXXVI. Initial Coiint 130,000 1,750,000 8,100,000
3 Hr. Coimt 220,000 5,700,000 23,1^00,000
Iv lb?. Count 530,000 9,600,000 31,000,000'

6 Hr. Count ii.80,000 10,100,000 14.5,800,000

xxxvir. Initial Count 2,220,000 5,700,000 ll4.,l4.00,0G0
I4. Hr.Count 2,290,000 6,000,000 18,000,000
8 Hp. Count 2,300,000 ^900, 000 21,000,000

XXXVIII. Initial Count 10,000 0 0

.
Hr.Count 20,000 30,000 60,000

8 Hr. Count 20,000 90,000 150,000

XXXIX. Initial Count If.8,000 530,000 * 1,168,000
Hr. Count 76,000 570,000 l4.,200,000

U Hr. Q^,unt 28,000 514.0,000 6,600,000

XL. Initial Count 10,000 1,050,000 5,100,000

2 Hr. Count 30,000 1,500,000 7,200,000

I4. Hi?. Count 60,000 1,500,000 7,500,000
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Making Fifty Breed Counts

o
n
 
t
h
e
 
S
a
m
e
 
S
a
m
p
l
e
 
o
f
 
M
i
l
k
.

I
n
d
i
v
i
d
u
a
l
 B
c
e
e
d
 
C
o
u
n
t
s
 d
f
 F
i
e
l
d
s
 (
3
0
 i
n
 
N
u
m
b
e
r
)
,

2
5 

1+ 
5
 
6
 
7
 
8
 
9
 
10 II 12 15 ilj. 15 16 IT 18 19 20 21 22125 2I4. 25 26 27 28 29 50 

"ft

l
(

1
0

- 
9-10-37-15-19-214. 

6
 -
 Ii- -

6
 -
7
-
1
0
 -
 a
-
2
0
-
2
9
 -
a
 -a-l4-IE-^Il4.-I5 - i-O-Ife-8- 5

 -
2
-
2
I
-
I
0
-
2
9
-
 I4.- a

-55-55-110-56- 11-10-14-6 
r 552-1-10-26-19 "

 111-55-22-15-10-20-17-26- 25-26-2-21+-55^-27-26
'6-^li2-r?-7-56-i6ali-U-l;- 38-i9-l».-5i-io-ia-37-^5-22-20~l+i-ii+-i9- 8-I5-12 1+2-2--^-32-12
6-20 17-142-15-14- 6-- 0

 -^9-4-21--2-8-17-15 
^- -6^ro -6 15 20 5017 15 

5^ 
8 15 IS 6-51

E2-30- 4
-
9
-
2
5
1
0
-
 15 58 II 58-26-29-22-16 55 20-51-22-17-14 18 20-49-lo-lS llitl5 15,-21-15 ,

60- 28 81-51-46-245 -52-45-50-68-66-I6-I9-95-15 68-51-225-2-76-85-56-95-684+9-55-87-6 -4-98-fo6
0

0:jI2^42-I2^20-4o.58.-50.25-59-55 i6-I9 95- 20-18-15-6-52-26 96-58 56 16 2
5
 22 10 

4?-4fl
12-16 15-29 -

 9-2- 6 -
4
 -0-10-25-5-12-47-24-150-6 - II-17 5149-5 -

8
-
6
 -25 2

 58-29-14-20
4-13^5 8

 - 9-15 24-10 - 0
 -6-11-18-8-166-65- 9-25-45-1^-17-26 - 7

 -2 25-15-6 -
4
-
 8-0-50

iri-4 
5 

29-15-18 
4
 - 9
 
12 - 7-16-25-8- 0-1^9-55-28-56-^-19-52-29-1021-15 

6
 26-4-I5 25

5-28-55 78-26- 56 21-28-50 55 21-26 21-16-14 9
 66-19-12 14 16 29-25-18 28-57-22-i4-l6-28

15-21- 4-16-26-11-15-57-12 24-19-15- 9-85-21-58-22-29-21-27 22 10-58-29-18-250 21-42--15-14
2X-70-i>S -

 8-0 -5-29 -7-15- 8
 -8-ir-15-^0-10 -7-124+6-14-22-55-26 19-24-iS-25 16 50 82-21

14-54-52 10 -18 9
 -15 -8-18 

4
 -7 14 45 

5,24 22^15 22.22.38 II 20"^ro 
8 ri 29 

6 17 56 
.6

6-10-28 16 51-50 -9-59-8 - 16-1118-57-26 10 
6 

251-26--89-520 11-26-2773 28-14 •54;26-'24
88-141+2 16 • 9

 .5-59-5525-46-21-65.95 16-57 45-22 6o._57-25- 1+2 60 57 85-29 46 19 56 2l-l4^
14-55 -i4 124- 6

 -10-12-20 255-54 -55 196 140-8-18-26-i4 2
5
 25 -18^i 19 - 2

-
9
 
5 -IX-i4-ig - 5

-
6

20-II-I9-I5 51 
66 22 20-17-9-12-51-22-10 25 -

7
-
6
 -16-15-22- 2

 22 
6 II 10 

9
 10 1

4
-
6
-
8

2
 2^19-15-14-25-50 -2-21-57-522-56-^ -524-58 52-2-16.18- 2-28 IS- 28 

4-16. -17- 8
 -14-15-16-2

2
 5-102-11-27-41-28 29 59 19 56 -37 15 -29 12 56 25 31-54-14 206 -15 -52 

7
 9
 15 20 29 16-14 

8
 I

51 -
 0-16 - 6-I2-I4-I0-I2-15-45-15-16 27-14-19-21-18-12- 9

 j:5-i3:-io-i5-ii-25-i - •^r5-=i3-20-i4
16-15-20-19-44- 0-0-14-25-51-12-14- 3 18 50- 5- 7-15-14 10 15-29-7-13- 2-15-8 -6 .12 _ 15



�

 

. ̂ ^ fr.v", r -^rr'T^ Tr; -rTr-nf-^ t .'w y m> .■

An illuatratlon of the distribution of bacteria over a represent

ative film of the Breed Method of counting bacteria in market milk.

The distribution was determined by counting and recording all organ

isms found in each of the 5,025 fields.
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MILK SOURING NORMALLY.

<

s

I

/.y. 1
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The above illustration is from :
N. y. State Agr, Experiment Sta,
Billetin 575* It illustrates
the great variability in the !
number of bacteria which may i
form a group in market milk.

Plate No. 5
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wherd the counts are low. Graphs,2^ i|., 5, 12, 15, 18, 19, 22, 2I4.,

25> 29, 31, 32, 35, 39, and I4.0 are representative of high indivi
dual counts. One will observe in these counts that there is no

Joe.ty^ee n

relation^^the Breed count and the plate count. Even in counts which
as

are rather low^illustrated by graphs, 11, 13, ll^., 18, 20, 23, 26,

27, 28, 35» fi-nd 3U» it is evident that there is no constant rela

tion. Prom the foregoing data it appears that it is possible for

milk to double in the total number of bacteria present without

much increase in the plate count. This increase is taken up by the

enlargement of groups. This point is strongly indicated in graphs, ^

2, 5, ii-, 5, 7, 8, 13, 15, 16, 17, 18, 19, 22, 23, 2k, 27, 29, 31,
52, 33» 55» 56, 37, 59, and l].o.

Prom the illustration reproduced here from Bulletin 373 by Brew

of the New York Agricultural Experiment Station certain facts may

be easily observed. Specific bacteria grow in groups characteristic

only of themselves. This illustration was not used by Brew to em

phasize this fact, howev^er it does accidentially bring it out very

strongly. This is cited merely as an accidental bit of evidence.
_ J. J., So of vv/iich O-re/In the counts of the one hundred slideS/^tabulated in table:

1; r: 12, there is a wide range of variation. This variation ranges

from an average of six organisms to fifty organisms. It seems evident

from this data that great discrepancies exist in all Breed counts.

Even when the greates^t precautions are takenin making Breed slides

it is difficult to reduce these apparent inaccuracies.
fr

It is of interest to note that the corn sol'ttfeles agar showed

a higher number of colonies than any other media used, andthat the

other three media gave differing results. That the use of different



 

media always results ilu a different bacterial count has been known

e-.-r since the time of Koch. This data simply emphasizes the point

that bacteria grow on agar only if they happen to be certain kinds

which find the suitable media. This data helps to explain the vary

ing divergence between the plate and microscopic counts.

In-piate 1^, the distribution of bacteria per microscope field
demonstrates very well the \inevenness with which bacteria are spread

out in the Breed method of making films. This unevenness of the

distribution of bacterial cells is no doubt due to two causes. It is
cere. cInaracierizeoL

well known thatuthe different kinds of bacteria^by forming large,

medium, or small sized groups. Also all who have had exi)erience in
spreading films of milk on glass slides know that milk refuses to

be spread evenly•

A"
i''

U" '■
O i I

... -- <■-



CONCLUSIONS.

I. There is a fairly constant relation between the plate count

and the Breed count of groups.

II• The relation between the plate count and the Breed count

varies with the age of the milk andtthe kind of bacteria which

become dominant in it.

III. In general the greatest divergence was found between the

plate count and the total Breed count <Jn samples of milk of high

bacterial content.

IV, While the individual count is the most reliable index of the

total bacteria in milk,timtevezr it is not feasible to attempt to

establish a constant factor between the individual count and the

plate count.
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