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--THESIS--

on 

Sweet Cream Butter . 

Experiment stations of late years have ... een uorkinf:, upon the subject 

of flavor and keeping quality of butter . They have taken up the subject of the 

bacterial content of milk , ripening of cream by control of temverature , and con-

ty·ol oy commercial starters , b t practically no work has been done with regard 

to producing svteet cream but ter . I t is for this purpose , therefore, that we 
study of 

intend to make a j(bui..ter made from sweet cr eam , as compared \lith sour cream , 

with particular reference to the following points : keepine, quality , ripening 

quality, and its bacteriological content . 

I n order to have a clear conception of what \ e mean when we spea·k of 

sweet or sour crea£1 butter , it would probaoly be best to def inc just what we meant 

by each . By sweet crcwn 'butter is .neant butter made from cream having 

less than . 2 .er cent . acidit;; and by sour -eream 'but.ter we mean butter made 

fro!!lcreamhavingmore than . 2 per cent . a.cidity , usually . 4to . ) per cent . 

A study of sweet croam butter would naturally be vel'y closely re-

luted to the subject of natural and commercial starte1 s . In order , therefore , 

to have a mo1·e definite idea concerning the relation that exists oetween them , 

we shall discv.ss sorne1·that .in· detail the different processes and the resul~..s 

sought for . 

The" ripening of crear1 has for many years been considered one of the 

esoentlal hctors in the production of a good butter . The object of ripen~ng 

cream is to produce desirable flavors_ by means of grovting certain species of 

bacteria, which act upon the milk sugar and form acid . T!·is acid is trans -

mit ted to the butter , giving it a very palatable flF .. vor . It also was 

thought that the acid destroyed the coating surrounc.ing tho fat globule , and 



in that way c r eam could be churned more q~,ickly . Until very recently the de-

sirai)le f l avor of butter w&.s a pure acid taste . At present , however , the best 

trade is call i ng for a butter thQt i s low i n acid and characterized by a sweet 

nutty taste; or a butter that is characterized by the absence of any 

objectiona~le f l avor . 

As f ltavors in r.il k and butter are produced almost en irely by the 

action of bacteria upon its cifferent parts , a control of this factor will 

also control the f l avor . Therefore , it is the OBJECT OF THIS THESIS to make 

a careful study of sweet cream butter as compared with sour cream butter , in 

order to determi ne the relative keeping quality , r i pening quality , and bacter-

iol ogical content of each . 

DISCUSSI ON . 

Ri peni ng of c.rea!Jl i s a process bro~6ht about by a series of che~ical 

cllanbes caused bj the action of micro- organisms, but little t.mderstood by chemists . 

A combinat i on of these chunges into one general term is called fermentution . 
1/ 

It is def :t.ni~ely know that certain orgunisms are desirable in milk , and that 

certain other or ganisms are not desirable . I t has been found by analysis that 

ther e are over one hundred spe cies of bacteria that produce acid in milk . 

Obviously , it is not necess·u-y to have all of these species present . In fact 

only a few of them are desirable , and j ust what these are is a question 

which is not yet se , t l ed . I t also remains a doubt whether or not the same 

ore;anism produces the desired ucid , aroma, and ; l avor ; bllt one thing is cer-

tain, when conditions are favorable for one the other also aevel ops , s, owing 

th0ir close rel ation . 

# Conn claims that the bacteria which act upon the nitrogenous part 

of the milk are closely associated with the bacteria that produce the desir-

able flavor in butter . Weighman claims that the best results <>.re ob:ained \7:len 

a variety of species ·•rork together in the cream. EcidE.s ca c. to a s i.rnilar 

conclu., ion , and asserted that the flc..vor and aromatic 

f Storr ' s Stati n, Conn 



substances produced duri n& the r ipening of cream may be produced by a variety of 

acid producing bacteria . :)torch reaches a like conclusion , and states that 

flavor and aromatic products ru·e the result of a j oint action of a grtat many 

species of lactic acid producir.g bacteria . 

From the foregoing conclusions of these :::.nvestigations it seems evident 

that no si!:gle or ganisM pr oduces the desirable flavor in butter anC: crearrr . I t 

is evident , however , that the org~ism or or ganisms that proc.uce the required 

flavor belong to the lac~.:.ic acid group . 

What composes the aromatic substances given off from butter is not 

I 
knovm , but they undoubtedly are vol a:tilecompounds of ether like substances pro-

duced by the action and reproduction of bacteria in the milk . 

The next question which we must now deal with is the best method of 

controlling the growth of the bacteria in the cream, not onl; by inoculding it 

\'lith the desired organism to begin with, but also to proper!) control the or gan-

isms after inocu~ation . I n order to do this it was planned to inoculate 

creG.m while sweet with a culture of desir able lactic acid bacteria, cool and 

churn at once bef ore any bacter·ial growth has taken place . The theory is that 

by churning immediately enough bacteria will be incorporated in the butter to 

produce any shade of variation desired in the flavor . In other words , by ex-

eluding all organism from the cream except those which produce desirable results 

vre have com!Jlete control of tne o&.cteriol ogical content of the butter, ana can 

m&.rket the butter whenever it is found that the ripening process has reached the 

most desirable stage . 

The method used almost universally at present , and advised by our dairy 

I schools, is what is known as Pasteurization and Artificial I n a <1 ... ~:ton This 

process consists chiefly in tvro separate parts : First, The cream is taken as 

zoon as delivered and heat-eo to abot1t 175° F .. This kills almost all germ life 

pl'esent . Second , The cream is then cooled to 70° F · ana inQ.c.t.l~7.cd •tith a 



pure culture of lactic ac i d bacteria ; --1;sual ly about 101. is used . Tho cream is 

then held at a temperature of about 70° F . until the desired acidity is reached . 

The acidity is used as an index to detE:;rmine the degree to which the bacteria 

have developed . The starter used is kept i n stock b~ i n oc.Alatiq; pasteurized 

skii11 milk with a commercial stal'ter , rru..ny kinus of .1hich are now on the market . 

Tne ':rork in this experiment on Sweet Crez..m Butter is divided into 

two parts . A good ~Tade of cream \"tus firs t selected and pasteurized to 175° F . , 

then equally div i ded a.ud to //1 ne added 101o starter and churned as soon as cool. 

No . 2 wue; carried out by tho common creamery methoa , as above described . 



A. Crea.m,-

--THESIS.--

Swoet CreaL~ Butter 

Outline #1. 

1 . Amount taken , 

2 . Per cent . acidity 

3. Bacteriological Content 

4 . Temperature of pasteurization 

5. Bacteriolobical Content 

6. Per cent . acidity 

39# 

.19 

#1 

.175° F. 

#2 
14 

7. Starter , kind, ••• Erricsson Per cent US€:d , 10 

8 . Acid.i.ty 

9. Bacteriological Content 

10. Divide equally : Pounds each, 

11 . Churn #1, when cooled to 

12 . Wash with watet· pasteurized to • • 

13. Churn #2 when .3)1o acidity at 

14. Wash with water pasteurized to • • 

B. Butter,-

1. Bacteriological Content every 10 days : 

(1) #4, sweet cream butter 

( 2) #5, sour II II II II 

2 . Keep #1 and #2 nt 50° F. · 

·5 

#3 

19 

55° F • 

175° F' . 

54° F. 

175° !<' . 



_ _THESIS. --

Sweet Cream Butter 

Outline #2 . 

A. Cream,-

l . Amot.<nt taken . . . . . 
2 . Per cont . aciaity . . . . 125 

3· Bacteriolot;ical Content 

4 . Temperature of pastet~rization 

5. Bacteriological ContE>nt .•••••.•••• 

6. Per cen ~ . acidity 
Erricsson 

. . . . . . .095 
7. 

8 . 

9. 

10. 

Starter, kind . • • • .• Percent vsed 10 

Bac~erioloeical Content • · • · • · • 
Acidity 

D~vide equally : Pounds each 

Churn #1 ·when cooled to 

11. Wash with water pasteurized to • • 180° F. 

12 . Churn 1/2 when . 41. acidity at . . 
13. Wash with water pasteurized to ••• 175° 

F. 
B. Butter,-

1 . Bacteriolo~ical Content every 10 days : 

(1 ) #4 ', sweet cream butter 

(2) #5: sour II II 

2 . Keep #1 ru1d /12 at 50° F . 

1' 



--THESIS-.. 

SwGet Cream Butter . 

Sub-outline . 

Cream,-

1. Take acidity 

2. Bacteriolobical Content . 
1 1 1 

(a) -- ~···· , in duplicates , 
100 500 1000 

agw· and gelatin, 12 plates . 

(b) Count . 

(c) Relation of l i que:iers . 

(d) Take sub-cultures on agar plant . 

(e ) Run sub-cult~es thro :--

1 1
• Glucose agar 

2 1
• Gelatin stab 

31
• Plain milk 

4 1
• Litmus milk or litmus gelatin 

(f) Uicroscopic exru.aination for germs . 

3· Pasteurize sample . 

4 . Bacteriological Content -- s~~e as (2). 



l.fethods Used in the ----------
Ba~~io~~~~St~~w~De~ti~io~ 

It is thought that a few words here are needed as to the method of ob-

taining the data herein tabula<ed . The following bacteriological ru1alJses were 

taken :--#1, sweet cream before pasteurizatior.,--#2, creeff. after pasteurization,--

#3, starter,--#4, sweet cream butter,--#5, sour, or ripened, cream butter . The 

history analyses were taken sixteen days from date of making . 

The study of bacteria was divided into two heads ,--quantitative and 

qualitative . The qua!ltative was made by using plain agar and litmus gelatine. 

Four plates we1·e made on each media. The dilutions used were varied according 

to the estimated content of the sample. In each case check plates were made , 

and the average of the two were computed, thus dispensing with any undue chance 

of error . In the qualitative analysis the following methods were used :--

The isolation of the bacteria was accomplished b~' making inoculat i ns from 

plate cultures, usually about two days old. The inoculaticns were made f rom 

the plate cultures on agar slants, and plain bouillon. When the growth on either 

of these media was moderately abundaut, sub-cultures were made on the various 

differential media . The following were generally used:--Litmus milk, gelatine 

stab, glucose agar, and plain milk . 

The morpholoby of the organisms was determined from the bouillon cultures 

in most ca~es , althour;h in some it was secured from fresh agar shnts. 'l'he 

organisms were first examined under the microscope in hanging drops in order to 

dete1rr.ine the motility . tio detenn .. nation of spores or flagella was ettempted . 

After this, stained preparations were mo.de and reserved for future identifications 

and c ompar is on • 

In general, in isolating and dete1mining the species and famili~s of 

bacteria we h~ve followed the methods used by Conn. 



This represents a St1lall regular spreadi ng 
1 

colony, s t.rface grovrth . Very dense . A 
2 ,000 

dilution . Cultur e feat;.u-es found, 1 -- B - - 2 . 

2-rO 



This represents a very charactei·istic spec i-

men of a larue \lhit.ish , spreading colony. Surface 

grovli;n; bl uisil floresence . 

Culture feat ures found in 3-- B --1 . 



This repr·esonts the t.;rowtn of an irret,t..lar 

shaped, surface grovri!-1g colony . 
1 

A-----~ d~l Ation . 
10 000 

Cr t<i!!!, ',7!~l. • ..; . 

Culture feat .res fotmd on 4 -- 13 -- 2 . 



I 

This rept·esc Hts a t ypic~:tl lftctic acid colony . 

Srnall, oolon~ , t;ruyish color . 
1 

grovrtil . A ----·- ~ilution . 
10 000 

Deep and surface 

Culture feut.~es found on 3 -- B - - 2 . 



This represents the crowth of a yellov1 spreading 

colony . Ver·y in·et;ular , cloudy , surface ~rovrth . 
1 

A dilution . 
1 000 

Culture featu1·es found on l - - B - - 4 . 



This represents a very small , re~;ular colony. 

Both surface and deep grovrtil . 
1 

a ----- dilution . 
2 ,000 

Grayish white . 

Culture features found on 1 -- B - - 3. 

2.15 



2. 1 lD 

This represents a very characteristic growth 

of :old . The radial edge is its truest character-

istic . 



Quali-t ative Analysis . 

Content #1 ' 

No . B- 1 

( a ) Des cripti on : • •• Large vrhite spreading colon)' . 

Surface gr owth . 

(b) Rel ativ e per cent . : • • • Trace . 

No . B-2 

(a ) Description : Small dist i nct surface colony , round 

and r egular . 

(b ) Rel ative per cent . : 5<!: 
jo • 

No. B-3 

No . 

No . 

(a) Descr i ,Ption : Nut ~haped organism , deep and s urface 

growth. 

(b ) Relative per cent .: 70. 

B-4 

(a) Description : Yellow spr eadin6 

(b ) Relative per cent . , 5· 

B-5 

colony , surface govrth . 

( a ) Descr i ption : i.Iedium size , radial spreadL~0 colonE , 

s urface . 

( b ) Relative pex· cent ., 1. 

2.17 



Quantitative Analysis . 

Content #l ' • 

Agar Plates . - A- 24 hours . 

l 
solution 10 ,080 ,000 per c . c . 

200 
1 

" 11 10, 650,000 per c . c . 
1000 

l 
" 11 10,120,000 per c . c . 

2000 
Average 10, 283 ,000 per c . c. 

Agar Plates . -B-
1 

200 
1 

1000 
1 

2000 

solution per c . c . 

II II 4,380 ,000 per c . c . 

II 11 3 ,920 ,000 per c . c . 

Average , 4,150,000 per c . c . 

Final Average on Agar , 7,216 ,,f100 per c . c . 

Gelatin Plates . - A- 48 hours . 
1 

200 
solntion, No growth per c . c . 

II II , per c . c . 



Qualitative Analvsis . 

Content #1 . 

No . B-1 

(a) Description : •.• Large white spreadinG colony . 

Faintly rer:;ular, surface grovnh. 
1 

(b ) Relative per cent , -----·· .. 
100,000 

No , B-2 

{a ) Description : .•• SmallJ dist i nctlywhite , surface 

colony. Very round and rebrular 

( b ) Relative per cent .: 20. 

No . B-3 

{a) Description : ... Yery s!llall, re[;ular colony. Both sur-

face and deep [,'l'Owth. Grayish whi te . 

(b ) Rela.t ive per cent .: 20. 

!1!0 . B-4 . 

( a ) Description : ... Yellovr spreading colony . Very irreg-

ular, cloady, surface growth . 

(b ) Relative per cent ,: About 1 to 1,000,000 . 

No. B-5 

(a) Description : ... Larr:;e. spreading colony. Distinctly 

radial . Yellowish white . 

(b ) Relative per cent .: About 3 or 4 to 1,000,000 



Quantitati ve Analysis , 

Content #1. 

Agar Plates . -A~· 24 hours . 

1 
so1..ttion, to numerous per c . c . 

100 
1 

" " 3 ,460,000 PE:r c . c . 
500 

1 
" " 5 , 760,000 per c . c . 

1 ,000 
Average 4 ,610 ,000 per c . c . 

Agar Plates . - B-

1 

100 
1 

; oo 
1 

1 , 000 

solution , to nwnerous ,per c . c . 

II " 2,540,000 per c . c . 

" " 5 Boo ooo . , per c . c . 

Average 4 ,176 ,oo-o- per c . c . 
Final Aver age on Agar , 4,390,000 per c . c . 

Gel atin Plates . -A-" 48 hours . 
1 

100 
1 

500 
1 

1 ,000 

sol·..ttion , no e;rowth per c . c . 

" " 2,340,000 per c . c . 

II " 2/720,000 per c . c . 

Average 2,530,000 per c .c. 

Gel atin Plates . - B.-

1 

100 
<:. 1 

500 
1 

1 ,000 

solution , t o numerous per c .c . 

II II 2 , 920,000 per c . c . 

" " 2, 800,000 per c . c . 

Average 2,860,000 per c . c . 
Final Average of Gelatin 2 , 695 ,000 per cc. 
Grand Average per C •C· 3 ,542 ,500 



'2, '0 '. 

Qualitative Analysis 
No . I. 

:No. of Pl&te rl N J jl I{) 
pq n ~ P'~ ~ 

Po . per co 

Diameter 
rl 

+ 0 Chains + 
..c:: p. 

+ + + + + + 

J.l 
0 
~ + + + + + + 

Gruham Stein 
,.q Turbidit + + + + + ++ + .p 
0 Scum J.l 
~ 

Sediment + + + 

ttl J.l Dull I + 
Q) en 
~ b,"' + + 

~ 
.p Chromogenesis Qj 
Q) 

P:l Round- compact + + + + 

rl Proteus - like 
aS 
J.l Rhizoid ::l 

I + + 
.p Filamentous r-i 
::l 
0 Curled 

Surface rowth + + 
Needle gro~rth + + + + + + + ;-

r-i ated + + + + + + QS 
() Acid ·rl + + + + + + 
~ 
Cl) ,!.f Alkaline ,.q rl 

0 ...... Saponified I =s 
0 
•rl Peptonized :q 

+ Gas 

Organism name 

* = Liquefaction + = ra 



No . B- 1 

(a) 

(b) 

No . B-2 

(a) 

(b) 

No . B- 3 

(a) 

(b) 

No . B- 4 

(a ) 

(b) 

No . B-5 

(a) 

(b) 

Qualitative Analys i s , 

Content #2' • 

Description : ... Large whi-:-. e surface , colony 

regular . 

Relative per cent .: Tr ace . 

Description : ••• Si ngl e disti nct surface . 

Colony regular . 

Relative per cent . : l . 

Description : ... Small r egular. Deep surf ace 

growth . 

Rel ative per cent. 

Descr i ption : ... Large dense white spreading 

colony. Regul ar . 

Relative per cent . : 2. 

Description : ... Smal l regular yell ow colony, 

dense. 

Relative per cent .: Trace 



Agar Plates . 

1 

200 
1 

------
1 ,000 

1 

2,000 

Agar Plates : 
1 

200 

Quantitative Analysis , 

Content /12.' • 

-A- 24 hours . 

solution , precipitated 

tt II 240 ,000 per c . c . 

II II 144 ,000 per c . c . 

Average 192,000 per c . c . 

- B-

soh.tion, plates neutralized . 

Fir.al Average on Abar 192 ,000 per c . c . 

Gelatin Plates . -A­ 48 hours . 

No grovrth on gelatin . 



Qualitative Analysis . 

Content /12 . 

No . B-1 

( a.) Descri.;tion : .• Large v:hi:e surface ~:.ro\rtr . 

(b ) Relative per c~n~ . l . 

No. B- 2 

( a ) Description : •• Slllall disti11ct Sdrface colony. . 

Regular . 

(b ) Relative per cent . : 3 . 

lJo . '3- 3 

(a ) Description : •• S~.all ref:.u le.:· , deep surface 

growth . Lactic acid . 

(b ) r:ela t i ve pe:c cent • 40 . 

No . 3-4 

(a ) Descr ivtion : ••• Large white , dense surface colony. 

Ret;ular . 

( b ) Relat ive per cent . 5· 



Quantitat ive Analysis, 

Content #2. 

Agar Plates . -A-
1 

solution , 22,500 per c.c . 
100 

1 
" " 

500 
31,000 per c.c. 

1 
II " 30,000 per c . c . 

1,000 
Average 27,800 per c . c. 

Agar Plates. -B-
1 

Solution 
100 

36,000 per c . c . 

1 
II II 32,000 per c . c . 

500 
Average 34,000 per c . c . 

Fi nal Avera6 e on Agar, 3o,,oo per c .c. 

Gelati n Plates . -A-

1 
solution 6,000 per c.c . 

100 
1 

II II 7,500 per c.c. 
500 

1 
II II 5 ,000 per c .c . 

1000 
Average 6,166 per c . c. 

Gelatin Plates . -B--

1 
solution 6,000 per c . c . 

100 
1 

II II 2,000 per c . c . 
500 

1 
II II 6,000 per c.c. 

1,000 
Average 4,666 per C · C• 

Final Average on Gelatin 4600 per c.c. 
Grand Average 17950 per G c. 



2-. B I.P 

Qualitative Analyses 
No. II. 

No. of Plate ~ ~ r-i G\l t";) '<;jf 1.0 
I OJ r.\1 ~ ~ ~ ~ 

No . per cc 

~ Diemeter over 100 
bO 
0 Dhains * + l + + 
rl 
0 
,q 
p. 

+ + ~ + + 
0 
~ Graham Stain 

Turbidity + + + + + + 
~ 
.p Scum 0 .. 
""' P=l Sediment + + + 

OJ Dull Q) + + + 
~ ,.. 
::s QS Wrinkled + + I + 
.p llD 
Qj ...:X: 
Q) + + 

f-q 
Hound-c 
Proteus-like + + 

rl 
cd 
~ + + 
::s 
.p Filamentous rl + + 
::s 
0 Curled 

Surface rowth + + + + I + 

Needle owth 

rl 
cd 
C) 
•rl 
a 
Q) ~ ,.q r-i + 
0 ·rl 
I 

0 
~ 

'ri 
ll=l 

+ Gas. 

Name of Organism 

* = Liquefaction + = Gl. Sugb.r. 



No . B-1 

Qualitative Analysis, 

Content #3' • 

(a) Description : ••• Surface spreading colony. 

Blueish floresencc . 

(b) Relative per cent .: Trace 

No . B-2 

(a) Description : •.• Nut shaped, deep growing colony . 

Lactic acid • 

(b ) Relative per cent .: 80. 

No . B- 3 

(a) Description : ••• Very small white colony . 

Deep and surface rowths . 

(b) Rela.t ive per cent . : 30. 

No. B-4 

(a) Description : ••• None present . 

No . B-5 

(a) Description : •.• Large radial yellow colony . 

Surface t,Towth . 

(b) Relative per cent .: trace . 

No . B-7 

(a) Description: ••• Large definitely radial white 

surface growth . 

(o) Relative per cent .: Trace . 

:t-!o . B-8 

(a) Description• ••• Regular dense colonJ, 

surface growth . 
(b) Relative per cent .: 3· 



Quantitative Analysis, 

Content #3 ' . 

Agar Plates. -A- 24 hours . 

1 
-----solution 75,000,0CO per c .c. 
1,000 

l 

2,0000 
1 

100,000 

II 

II 

11 15,600,000 per c.c. 

II 60,000,000 per c.c. 

Average 50 ,000,000 per c . c . 

Agar Plates. -B-

1 

1,000 
solution 80,000,000 per c.c . 

1 ____ ..,_ 
II 

20,000 
" 98 ,000,000 per c.c . 

1 __ ..,. ____ 
" 11 lost 

100,000 
Average 89,000,000 per c.c. 

Final Average on Agar 69,600,000 per c . c . 

Gelatin Plates. -A- 48 hours 

No growth 



No . B-1 

Qualitative Analjrsis , 

Cont ent #3· 

(a) Description : ••• Large whitish spr eading colony. 

Surface growth, blueish floresence . 

(b) Relative per cent . : 1 to 1 ,000 ,000 

No . B- 2 

(a) Description : • . . S_ . .a.l.l , oblong , yellow colony. 

Characteristically shaped . 

Ir~egular, deep growth. 

(b ) Relative per cent .: 40 . 

No . B-3 

(a) Description : •.• Very small white colony. 

Round , regular , de t p and surface growth 

(b) Relative per cent .: 50 . 

No . B-4 

(a) Description : •• • Light bl ue, round col ony . Dark 

yell ow in center, light on edges . 

(b ) Relative per cent .: 1-2 to 1 , 000 ,000. 

No . B-5 

(a) Description : ••• Large radial yellow colony. 

I rregular surface grov~h. 

(b ) Relative per cent .: 1-2 to 1 ,000 , 000. 

No . B- 6 

(a) Description : ••• Medium, def'ir.itely radial, 

w!> i te colony . 

(b) Rel&tive per cent .: trace . 



Quantitative Analysis, 

Content #3· 

Agar Plates . -A- 24 hours. 

1 

5 ooo 
1 

10,000 
1 

solution t eo numerous 

II II 84 ,800,000 per c.c. 

________ ,, 
11 124,000,000 per c.c. 

50,000 
Averagel04,000,000 per c . c . 

Agar Plates. -B-

1 

5 ,000 
1 

10,000 
1 

50,000 

solution too numerous 

II II 88,00o,OOO per c . c . 

II 11 126,000,000 per c.c . 

Average 102,000,000 per c .c. 

Final Average on Agar, 103,000,000 per c .c. 
Gelatin Plates. ·A- 48 hours . 

1 
solution 1,400,000 per c .c. 

5,000 
1 

------ II II 1,~o ,ooo per c.c. 
10,000 

1 
------ II II 1,800,000 per c.c . 
50 ,0,..10 

Average 1,6oq,ooo per c . c. 

Gelatin Plates. - B-

1 

5,000 
1 

50,000 

Solution 1,500,000 per c.c . 

II II 1,200,000 per c . c . 

II II 1,600,000 
Average 1,430,000 

Final Averare 
Grand Average 

per c . c . 

on Gelatin 1,515,000 per 
52 , 257 ,000 per 

c .c . 
c.c. 



' 

' 

i. 

Qualitative Analysis 
No. III. 

r-f C'l ) r:q 1 ) 

No. of Plute rr f") ~ ') p:) 
t') l ici 

No. per c c 

~ ~ Diameter over 100 I 
t¥"J 

Ch~ ins 0 l + i· + + 
H 

J 0 Spores .c: 
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..p 
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f..i 
:Q + + + + + Sediment co 
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rl r-fr-f 
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..0 
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I ~ ..-4 

<» 
Peptonized I I J 

·rl I 1 I I ' ~ 
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Quantitative Anal~rsis, 

Content /14•. 

Agar Plates. -A- 24 hours . 

1 
----- s1ution, 3,840,000 per c.c . ' 1,000 

1 
II " 

2,000 
4,640,000 per c .c. 

1 
-------" II 

10,000 
3,960,000 per c.c. 

Average, 4,133,300 per c.c . 

Agar Plates. -B-
1 

1,000 
solution, 6,000,000 per c.c. 

1 
II II 

2,000 
2,880,000 per c.c . 

1 ------- II II 

10,000 
2,640,000 per c.c. 

Average 3,840,000 per c.c. 

Final Average on Agar, 3, 986,600 per c .c. 

Gelatin Plates. -A-

No plates made on gelatin. 



No . 

Qualitative Analysis . 

Content #4 . 

History .Anal;sis. 

(a ) Description : •• Lactic ac i d 

(b) Relative per cent .: 90. 

No . B-1 

(a) Description : • • • Cream white, round ( olony . 

Surface growth . 

(b) Relative per cent . : 9 . 

No . B- 2 

( a) Description : •• • Moulds and irregular 

colonies . 

(b ) Relative per cent. : 1. 

No . B-3 

(a) Description : ••• No spreading colonies . 

One mould . 



Quantitative Analysis, 

Content #4. 

History Analysis 

Agar Plates . -A- 24 hours . 

1 
solut ion 31,000 per c .c . 

100 
1 

II II 100,000 per c .c. 
2,000 

1 
--"""" 

II II 610,000 per c . c . 
10,000 

Averrg e 347,000 per C oC o 

Agar Plates . -B-

1 
solt.ttion 320 ,000 per c . c . 

1,000 
1 

II II 216,000 per c . c . 
2,000 

1 
------- II II 600,000 per c.c . 
10,000 

Avera{;e , 378,600 per C oC o 

Final Aver~Le on Abar 362 , 800 per c.c. 

Gelatin Plates . 
1 

-A- 48 hours . 

solution 720,000 per c . c. 
1 ,000 

1 

2,000 
1 

1,0000 

II II 772 ,000 per c . c . 

II 11 liquefied 

Average 746,000 per c . c . 

Gelatin Plates . - B-

No t,rrovrth on gelatin. -B-

Fin; l Average on Gel atin 746,000 per c . c . 

Grand Average 554 ,400 per c . c . 

C-.(\ 5 



Qual i tative Anal ysis . 

Content #4 . 

No . B-1 

(a) Description : •.• Cream wlli~e round colony . 

Surface growth . 

(b) Relative per cent .: Very small . 

No . B- 2 

( a ) Description : ••• Light yellow surface colony . Star 

growth in center very characteristic . 

(b) Relative per cent .: Very small. 

No . B-3 

(a) Description : ••• Very small, - -f.limentous . 

(Proved to be a mold) 

(b) Relative per cent . Comparatively large . 

No . B- 4 

(a) Description : ••• Large white surf ace colony. 

Irregular growth . 

(b) Relative per cent .: 45. 

No . B-5 

(~) Description : ••• ~:umerous molds present . Few 

non- acidi..iers . 

(b ) ~elative per cent of acidifiers, 90 . 



2. q '7 

Quamtitative Analysis. 

Content #4 . 

Agar Plates . - A- 24 hour s . 

1 
solution 210 ,000 per c . c . 

1,500 
1 

II II 

3,000 
750,000 per c . c . 

1 ---- .. II II 

15 ,000 
1 ,765 ,000 per c . c . 

Average 915, 000 per c . c . 

Agar Plates . - B-

1 
solution 550,500 per c . c . 

1 ,.soo 
1 

II II 

3 ,000 
288 ,000 per c . c . 

1 
------- II II 

15,000 
765 ,000 per c .c . 

Aver·age 534,500 per c . c. 
Flna1 Average on Agar 724,750 per c . c . 

Gelatl n Plates . -A· 48 hours 

1 
solution 

500 
60,000 per c . c . 

1 
11 11 II 68 ,000 per c . c . 

1 ,000 
1 

II II 90 ,000 per c . c . 
5,000 

Average 72 ' 666 per c . c . 

Gel atin Plates . - B- r . 

1 
solution 59,000 per c . c . 

?00 
1 

II II 70 ,000 per c . c . 
1 ,fOO 

II II 150 ,000 per c . (. . -.... ,... ... 
5,000 Average 93,000 

Final Average on Gelatin 828 ,333 per c . c . 
Gratld Aver age 403,742 pot C• C• 



No. of plate 

I~o. per c. c. 

Qualitative Analysis 
I~o. III I. 

Diameter over 100 

Chains 
~-------------3--

ores 
Motility 
Graham i:>tain 

~ r-~~-·u_r_b_1_·d __ i -=ty ______ _,~,_----+-~~~+-~~--+--+--~4--+--~4--+--+-~ 
o Scum 
~ r-------------------~~-----+--~~~--+--+--~~~~4--+--~~~~~~ 
cq Sediment 

Dull 
~ ~------------------~~--~----~~~--~-+--~~~r-~-+--~~~~4-~ 

~ r-W~r~i~nk~l~ed~------~-+--~+-~~~~~;--r-+--~4-~-+~~+-~~ 
Chromogenesis 

Round-co 
Proteus-like 

----
.t(h.izoid 

h 
Needle growth 

* Gelatin 
Coagulated 

+ Gas. 

Organism name 

= Liquefaction 



~--~-------------------------------------------------- ~qg 

Qualitative Analysis. 

Content #5. 

No . B- 1 

(a) Description: ••• Large whit e spreading colony . 

Regular edges , surface grovnh. 

(b ) Relative per cent .: .000001. 

No . B-2 

(a) Description : ••• Medium large yellow colony. 

Very regular, dens e surface growth . 

(b) Relative per cent .: 2 . 

No . B-3 

(a) Description: ••• S:rul whi c.e deep grovnh c olony . 

Very regular, open, r ather pale . 

(b) Relative per cent .: 25 . 

No . B- 4 

(a ) Description : ••• Deep colony ; very small; dense; 

Nut like characteristic oblong shape . 

(b) Relative per cent . : 70 • 

Note :-

General: No liquefaction . Very f e\7 molds. 

At least 90 per cent . acidifiers . 



Quantitative Analysis. 

Content #5 . 
Agar Plates . - A- 24 hours . 

1 
solution 1, 400,000 per c .c . 

2,000 
1 

" It 1 ,144,000 per c . c. 
4,000 

1 ------ It " 2,400,000 per c . c . 
20 ,000 

Average 1,648,000 per c . c . 

Agar Plates . - B-

1 
solution 900 ,000 per c . c . 

2,000 
1 

" II per c . c . 
4,000 

1 
------ It II 1,500,000 per c . c . 
20,000 

Average 1,200,000 per c . c . 

Gelatin Plates . -A-
1 

Final Average on Agar 1,424 ,000 per c.c . 

48 hours . 

solution 1,360,000 per c.c . 
2,000 

1 

4,000 
1 

------
20,000 

II II 

" II 

Average 

Gelatin Plate s . - B-
1 

solution 
2,000 

1 

4,000 
1 

------
20,000 

" II 

" " 

3,120,000 per c . c . 

1,120 ,000 per c . c . 

1,833 ,333 per c . c . 

1,560,000 per c .c . 

1,000,000 per c . c . 

3,320,000 er c . c . 

Average 1,960,000 per c . c. 

Final Average on Gelatin 1,896, 666 per c .c . 

Grand Average 1,660,333 per c .c . 

C> 

::,co 
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Qualitative Analysis . 

Content #5 '. 

B- 1 None present 

No . B- 2 None present 

~!o . B-3 Nore present 

No . B- 4 

{a) Description : ••• Lactic acid . 

(b) Relative per cent .: 75· 

No . B-5 

(a) Description: ... Very large distinctly green 

surface growth . 

{b) Relative per cent . : 4. 

l:o . B- 6 

(a) Description : •• • Radial surface grov.·th . 

(b) 'frace . 
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Quantitative Analysis . 

Content #5' . 

Agar Plates . - A- 24 hours . 

1 
solution , too numerous 

1,000 
1 

II " 9,480,000 per c . c . 
2, 000 

1 __ .,. ___ 
II II 10,800,000 per c . c . 

10,000 
Average 10,320,000 per c . c . 

Agar Plat es . -B-

1 
Solution, too numerous 

1,000 
1 

" " 8,760,000 per c . c . 
2,000 

1 

------ II " 12 ,000,000 per c .c. 
10 ,000 

Average 10,300,000 per c .c. 

Final Average on Agar, 10,350, 000 per c . c . 

Gelatin Plates . 

No Plat es on Gelatin . 



No . B-1 

Qualitative Analysis . 

Content #5· 
History Analysis . 

(a) Description : ••• tbite , round colony, 

surface growth . 

(b) Relative per cent . : 15 to 20 . 

No . B- 2 None 

No . B-3 

(a) Description : •• • Several mold~ , causing liquefaction 

of gelatin. 

(b) Relative per cent .: 1. 

No . B-4 

(a) Description : • •• Small nut shaped colonies . Very 

numerous and character J.Stic . 

Lactic acid . 

(b) Relative per cent.: 75 . 

tC> 



Quantitative Analvsis. 

Content #5. 

History Analysis 

Agar Plates. -A- 16 days from last count . 
l 

solution 180,000 per c . c . 
1,000 

1 
II " 176,000 per c . c . 

2,000 
1 

------ " II 530,000 per c . c. 
10,000 

Average 295,300 per c . c . 
Agar Plates. -B-

1 
solution 280,000 per c . c . 

1,000 
1 

II 18 ,000 per c . c . 
2 ,000 

1 
------ II II 170,000 per c . c . 
10,000 

Average 156 ,000 per C • C • 

F.nal Average on Agar, 225,650 per c .c . 

Gelatin Plates . - A-
1 

solution 249,000 per c . c. 
1,000 

1 
" " 200,000 per c . c . 

2 ,000 
---1 

" " contaminated 
10,000 

Average 

Gelatin Plate~. - B-
1 

224,500 per c . c . 

solution, liquefied 
1,000 

1 

2 ,000 
1 

------
10,000 

II " 

" II 

Average 

Final 

Grand 

466,000 per c . c . 

640,000 per C · C • 

553 ,000 per c . c . 

Average on Gelatin , 

Average 

388 ,750 ,er c .- c . 

307,200 per c . c . 

}0 
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Qualitative Analysis 
No. v. 

of Plate rl C\1 ~ Jl rl ~ ~ ji ") ·Ji Q ·-O No. I ~ P=l {:C p:) P" p:J P'' Ill f:D p:) P=l 
p::t 

~0· per c. c. 

~ 
er over 100 

~ + + + + + + + 
0 
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.p 
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.p 
!AI 
<I> 

7:q 

r-1 
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aS Rhlizoid J..t 
~ 
.p Filamentous 
r-1 
~ c led 0 

growth + + 

Needle h + 
+ + + 

* Gelatin 
r-1 

"' 
+ + 

0 Acid + + 
oM 
s ~ Alkaline C!> r-i + 
.Q ·rl 
0 
I 

=!I onified 
C) 

tonized ·rl 
~ 

+ Gas 

Organism name. 

+ = Gl Sugar. 



-S U M H A R Y • ..,.. _____ _ 
I n making a summary of this work we fir:d it necessary to make several 

statement s concernint;s its ir.adequar y . I n the first pl ace the work was not as 

extensive as i t should have been ir: order to 6 ive conclusive results . The .7'.ater-

iu and conv eniences were somev:hat unsatis!actor) . The sturtr.rs used \·;ere poor; 

loth containin£ pl enty of acidifiers , but t~ ey were gas producers . I n s;dte of 

these undes irable featu es the results ob-:ai ned vrere , ood , ond as far as they 

wc·ni , fairly conclusive. 

Surruning up the results of the experiment vre shdl take up e'.tch part 

separately. First, ir: the bacteriological analysis it was found that numerous 

species of bacteria were !Jresent in the origi nal cream , but after pasteurizing 

the cream there ·was cr. enorn·ous decrease . I n each case, hov:evcr , the1·e was a 

l arger c'ecrease :.r. the lac vic acid grot.ps than in other groups , c Lowi ng that the 

lactic acid organisn:s uere r:~ore readil:,• killed by heat thun are some of the other 

species. I n each case the SV/t et cream bu~ter contained a smaller percentage of 

organ isms, especially those of the l actic acid group . After the butter hud been 

kept in cold storage (50° F. ) for sixteen da)s it was fo und that the swec:t cream 

hutie r had increased over 150,000 bacteria per cub ic c0ntimeter, andthat the sour 

crctun butter had decreased over l ,000,000 bactet·ie. per cubic centimeter . I n the 

case of the swe£t crAanl bu'wtt:r the percentage of bacteria produced , other than 

lac:tic aciC., was relative l y large . In the sour cream butter practically all were 

lar.tic acid organisms . From the bactt.riological stal1dpoint, therefore , the re-

sul ts w-e greatly in favor of butter churned from ripened cream. 

Second, after all haderiological analyses of the different batches 

v1e1·e made , a careful examination of the physicf'~ featUl· es waf; also rnade · The 

r elative conditons of eacl, butch of butter was uoted ond scored by Professor 

Kendall , head of the Dairy Department of the College, eJ1d by Professor \'.'ilson , 

State Dairy Corn.. i ss ioner . 



The scores are as follows :--

Batch #1, Swert crcarr1 butter , 861o• 
11 " il2 Sour " " II 89 • 751o I I 

" " /i3, Svmet II II II 901o 

II II fl4 Sour II II II 95 ·51o 

The restlts of the scoring correspond very closely v:i th the results oott..ined from 

tl,e bc.cteriological content , as given above . From this it is evident that the 

butter uc.de from churning cream ripened to ·351o acidity gave much better results 

than that made from the cream \';hich v1as not ripened at all . 

As stated in the begi,. n.Lng , it was t hought that if the cream was churned 

im ediately after addint; the starter, and before any ripening had taken 1~lace , a 

morecomplete control of the 'uutter with reference to the flavor could be main-

tained . 'l'he results obtained , however , seem to poid. in the OJ.posite direction . 

Fror. the b:...cteriological standpo nt, as has been ~ orcrerl:,• stated , tlH:: evidence is 

very conclusively in f&..vor of thesot.tr crear:1 butter . Tho undesirable organisms 

decreased rapidly in the sour creurn butter . In two wef.ks the totr.l content 

of the sour en am bt tter decreased over 1,000,000 bacteria 11er cubic centimeter, 

while Lntl sweet crcaJrl butter ir.c:r-r.ased in total content . !lot only this , but the 

results c:lso s ·ow that the relative er cent . of undesirable organisms , as pro-

<lt.:ces , etc , ir. the sweet cream butter ir..creased in relative per cent., v:' .ile the 

undesirable organisms in the sour cream butter nearl: disa~ 1-eared , and the h .ctic 

acic orga., isms comprised nearly the entue per c ent . It ls thougl.t from t · i s , 

since the object ln a~lovnng orgtUlisms to grow ir. the butter is to itnpE.rt to it 

a flavor that results from the presence of lactic acid, ii. is advisable to allovr 

the organism to e;rovr in the cr .. ru•t in order that the desirahle f•Cid prooucing bac-

tel"ie. vill hr ... ve abundance of milk sugar ir. which t o develop; whereas, in t:he outter 

there is comparatively no milk sugar present in which the organism can develop . 

Viher the. e is an abundance of milk sv.gar the l actic acid orgwtisms grow very 

rapidly ruld soon destroy all other organisms and .. finally produce so much acid 



that '!;.hey themselves are destroyed. This, then, gives the ideal butter, i . e . , 

butter with the desired flavox· and without any destructive or undesirable 

bacteria present . 

I t is our concl\.osion , therefore, that the best method thn.t can be 

o" lowEd in making butter is to ripen the cream to a relative lo\.' per ceilt . 

acidity, viz . .351- . This amount of ripening willg~e the l&ctic acid or gani sms 

sucl1 a start that they can soon destroy the large majority of other bacteria, 

and )roduce the des ired flavor . 


