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A BACTZRIOIOGICAL STUDY TF THI LEOMOGIWIZILG

PHOCLSS IN MAXILG ICE CREALL,

INTRODJSTIONL o

In a previous paper (1) a basteriological study was made of |
the influence of various manufacturing opsrations upon the bacterial
oontent of ice cream, One of the opsrations studied was homogeniz-
inge In this operation, which takes but a short time to complete,
an inorease in basterisl count was noted in the majority of the
samples studied, 7The inoreass noted in the mix was presumsd to
be due to two causes; first, bacteriasl contamination of the mix
from the homogenizer, and second a breaking up of the clumps of
bacteria as the mix passed through the homogenizer, It was to
determine whether there 1s an aciunal breaking up of the baoterial
clumps as the ice cream mix passes through the homogenizer that

the present work was undertaken,
PLRIVIOUS WOZ,

Hammer and Sanders (2) made a bactariological study of the
influence of homogenizing the ice cream miz upon the bacterial
comt both with and without pressure, when the mix was run thraugh
the homogenizer without pressure, they found an increagse in the
numbars of bacteria in all cases, However, &ll the samples

analyzed wsre from the first material passing through, This






material would serve to0 partislly fres the mashine from becterial
oontamination so that subsequent material passing through should
not be oontaminated from this source to nearly as great an extent,.
Wihen the mix was passed through the homogenizer under pressure, an
inorease in the number of bacteria was shown in all cases exscert
one, The inocreasa in the number of bacteria when the mix was
homogenized under prsssure was net as great in most cases as without
préssure, They state that, "At least two factors are operating to
change the bacterial content when the pressures i3 thrown on; first,
the machine has bean in operation longer and tke oontamination from
it 1s bescoming less; sesond, the agitation in the machine tends to
break up any clumps that mey be present and thus apparently increase
the count,”

Peterson and Tracy (3) in a study to determine the relative
importance of each stev in the manufasture of the mix say that,
"The inorease after homogenizing and freezing i1s probadbly due, for
the most part, to the breaking up of the bacterial 6lusters, which
results in & higher count by the plate msthod,"

DRESZENT WO RKe

The present work was designed to determine whether there was
a bresking up of the bzoterial clumps durinz the process of
homoganizing., The materials going into the ice oream mix were
placed in a starter can and heated to 145°F for thirty minutes.
The mix was thoroughly stirred by meohaniéal paddles during the
entire pasteurizing process which nsually took from forty-five

minutes to an hour to completa, After the mix had bean pasteurized
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it was then passed throuazh the homogsnizer at 20C0 pournds rressurae.
Samples ware taken as the mix pascsed into the homogenizor and as

1t came out on the other side, The ssmples were always colliected
after about half the mix had rassed throuzh the Lomogsanizer or
toward the end but never at the beginning sincs 4t was dssiradle

to reduqe the baoterial contamination from the homOganizegoto a

min{imum,

LITTION.

The samples were analyzed by two methods; the plats method
and the direct microscopis method, The numhers of bacteris by
the pla%e method were datermined as follows: 1 gram of the mix
was waighed Into an Trlemmayer flask snd 99 c3, of sterile
prysiolozical saline solution added to it. suitable dilutions
were made from this snd plated on milk-powdser azar (4)e LhLao
dilations used were 1:10C; 1:1000 and 1:10,000. fThe plates were
insubated at 37°C and counted at the end of 48 hours, All plates
were mads in duﬁlicate end the counts renresent an averege of
the two best plates unlecs otherwvice noted, All counts are
therefore rsar grem ard not per cuabic centimetor,

Breod's direct microgcoris method (5), (6), (7)), (8) with
s1izht modificsticns wes used to dstermine the nurbers of
individual end of zrouprs of basteria vresent, 7The method used
was &3 f0llows;: 0,01 gram of the mix was vweighed on each end of
a clsan slide, &nd spread evenly over an area of one square
centimatar, The &lides wera msde in duplicate so that for each

sample 0f mix four one square centimster crees were mades After






th2 clides kzd buon dried they were Irmurcel in xylol for fiwve
miautes to remove the fat, Lhe sarrlas mylol was removed and 4ha
sliles Arisd czain., Lhuey ~srg then Tized in ©5 nercent eluohol for
twenty minutes and drisd, sfter this they vere stained for tlirty
gseconds in Losffler's alkalins methylene blue end dscolorized to

a 1izht Plase in 95 nercent 2lcohol, 4Te hacter st:ined

decovsr tlus then *te rest of trhe moterial, DLecause of the larxr

amount of fat rreoent in 123 cruam the Iiclds sre moro pitted

v

then in the czce of milk, Lowever, saticfaztory rrorerations for
comraricon and othor Getnil:sd information may be obiained LwWsniy-
five or more fields from snih srea vers cownted end gvsraged,
this made g totzl of 100 £iolde Ior cach esomrle., Lho comting wes
dore mdcecr 2 1.9 millimeter oil-irmmersion lens, 4Lihe Iactor unsel
was 5C0O,C00 and was dorived as follows: winmector of U [ield weg
(16 mm, 3y sahstitating in tho following equation _X  , 100 =y
o , LB —
where x onuals the arsa of the smaor in sqnare millimeters, R the
redins of the fisld in millimeters “ronce gi* enuals the ares,
and y easls the factor necdesssry to trarsform tha nuarbsr o2

baataria found in one ficld of the mizrosczcora Into tarms of hacturia

bed hanaks) vk 3 1 - > A x ~ N
per jram, snhstitoting ve zet 1 10C 1CC 565,6C0,

561416 X (.C8)8 1
Since a rundred or more fields f:om esch samhle were countad,

1t was neccssary to fird the avers3ze mer field und multinly this

2
aversze by the factor, uhiis wos done as followg:

5007300
n

m = enin = e nmher of

(s

aamher of hasteria por gram, W

f101ds5 countsd amd m Lhs t0%t.l rumhor of tacisria fowd inn
»

fialdb‘.

A1 esrlanation i3 rececsuary of the torms "indiviluals" end

"rroups's 57 the torm Mindividaale” is meant the total nuamber
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of bacteria including isolated single bacteria and ths individual
bascteria in groups (any orzsnism in the process of division was
oounted as two individuals); thus the count under the column
labeled individuals represents a total of all the bacterisl cells
in an average of 100 fields times the factor, 41he column labeled
"groups" revnrosents a somewhat different meaning than is usually
asoribed to this term and should be thoroushly understood by
anyone wishinjzy to inter»ret the data correctly, By this term is
meant those baoteris, sither individuels or .rours, so losated

in the microscopias fisld that in the opinion of the observer
would, if alive and rlated on suitablse medium, form ons bacterial
golony., Thus a single individual if suffiociently isolated would
count as a "group" or eaversl individuals 1f sufficiently closse
to each other would constitute a '"group". In the process of
counting many objects were encountered gbout viiich there mignt

be & reascnable doutt as to whethor they ware bacteria or not,

In a1l such oases, they were not counte: &8s bactaria,

aB3ULT Se

The results of the experiment are sat forth in ine tables
that follow, In table I a comvarison is made of the deta secured
from the plate count and the adirest microscopic couant. In the
sgoond colaumn uwnder plate count are listed the number o2 bacteria
found in the ice cream mix before it was homogzenized,but after
it had been rasteurized at 145°F for thirty minutes, In the
third column are listed the numbers of baoteria found on the

plates after the ice cream mix had rassed through the homogenizer

under 2000 pounds pressure,
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In column four are listed tke counts of individuasl tacteria
of the same mix under the same conditions g in column two above
except that the number of bacteria have besn determined by the
modified direct microscorio method, In column five are listed
the "groups" of bacteria 02 this same mix as determined by the
modified microscovic method,

In columns six and seven are listud resrectively the coants
of the same mix as listed in column three above excert that the
"individuals" sand "groups" have heen determined by the direct
microscopic maethod slizhtly modifisd,s 1In other words the sume
mix under 1deﬁtioal conditions has besn anslyzed by two diflerent
baoteriolozical methods both before and after the mechanical
operation of homogzgenizinz to determine the effect this process
had on the bacterial content of the mix, A somparison of the
plate count and direot microscopic count before and after

homogenizinz are set forth in takle I vwhich follows:






licroscorioc Comnt Teloxry ond alter lLomogenizingz,
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TaBLE I,

somvarison of llate Cournt and Dirsct

v } | 1
1 Plate Count 1 Direct Licroscopic Count 1
Date T T ! Before T ATter )
'Before ' After 'Tnaividuails! Ngcoups" Biraividaals? "uroung? !
) T ) § ) § ) { ) 4 |
10-3-22 ' 5,800 '10,000 ' 1,980,000 ! 1,160,600 ' 3,320,000 ' 3,110,CC0
10-10-22 '17,000 '18,000 ' 1,950,0U0 ' 945,000 ' 2,200,C60 ' 2,000,0C0 !
10-17-22 110,000 '25,000 ! 1,450,060 ' 1,100,000 ' 7,555,000 ' 7,120,000 !
10-23-22 46,500 171,000 ' 2,400,000 ' 1,890,000 ' 3,000,000 ! 2,900,000 '
10-30-22 112,500 131,000 ' 2,865,000 ' 2,200,006 ' 3,825,000 ' 5,450,000
11-3-22 ' 7,300 '16,000 ' 3,400,000 ' 2,5C0,0C0 ' 4,100,000 ' 3,800,C0C °
11-10-22 118,000 '30,000 ! 2,780,000 ' 1,650,0C0 ¥ 4,350,000 ! 4,000,050 !
11-15-22 1 6,500 '23.000 T 2,800,000 ' 1,650,060 ¥ 2,7C0,0C0 ' 2,320,000 !
12-20-22 '19,000 '88,000 ' 2,500,000 ! 1,560,600 ' 4,315,00 ' 4,00C,C0C !
3-16-23 ' 8,100 ' 4,600 ' 2,400,000 ' 1,550,000 ' 3,725,000 * 3,230,000 '
3-21-23 123,000 '67,000 ' 3,340,000 ' 1,880,060 ' 3,885,000 ' 3,600,0C0 !
4210-23 ' 4,500 ' 8,000 ' 2,330,060 ' 1,700,000 ' 3,000,000 ! 2,565,060 °
4-18-23 ' 5.500 '15.000 ' 2,520,000 ' 1,585,000 ! 2,68C.000 ' 2,195,000 !
4-10-23 112,000 '18.000 ' 3,000,000 ! 2,600,000 ' 2,720,000 ' 2,340,0CC
10-8-23 116,000 '38,006 ' 1,700,C00 ' 1,560,c00 ' 1,850,000 ! 1,70C,000 !
10-12-23 ' 3,000 ' 3,800 ' 1,600,000 ' 1,300,000 ' 1,900,000 ' 1,700,CC0
10-19-23 '24,000 '83,000 ! 490,000 ! 455,000 T 465,000 ! £35,0CC !
10-26-23 '14.000 160,000 ' 850,000 ' 750,000 ' 1,600,000 ' 1,500,0C0 !
11-9=23 ' 69,000 '75,000 ! 545,000 ? 450,000 ! 720,000 ? 600,000 !
11-13-23 ' 6,500 '19,000 ' 2,000,000 ' 1,500,000 ' 2,200,000 ' 2,000,000 *
11-156-23 ' 3.600 ' 6,500 ' 665,000 ' 570,000 ' 570,000 '  555,00C
11-22-23 '12,500 M70,000 ' 3,965.C00 T 2,000,000 ' 2,420,000 ' 2,160,000 !
11-28-23 111,000 '45,000 ' 2,100,000 ¥ 1,60C,000 ' 3,500,000 ' 3,200,C00 !
12~3-23 ' 2.500 '200,000 ' 1,850,000 f 1,45C5000 ' 3,500,000 ' 3,200,000 !
2-20-24 ' 4,400 ' 6,000 ' 2,365,000 ! 1,440,000 ! 2,700,000 } 1,750,0C0
4 T T ' 4 X
DISCUSSION

A crarison of coluins two eand three of table I shows thet there

is an incrsase in tha number of bacteria after Lomogenizing ss comparsd

t0 befores homogenizing as detsrmined by the plate count in all caces

except ona.

it 1s small,

In some cases the increase is large while in »>thser casss

A comparison of columns four and six tabulating individuals befors

and after homogenizing, as detormined by the direct microscopis method,

shows, that in twenty out of twenty-five or 80 percent of the samples
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trore is an Incresse; wkile in five ont of tuenty-Iive or 20

rorzent of tis samples, there 1s e decreace in (he number of
Individuels eftor as comparad with belore Lomopeniziri, Lhe sums
ra2lgtionshin a3 fugt ctatel Zor 4ndiviin:zls fleo h0lds trae for
Tgrouns” tohalatod in zolamns five snd weven, It will thus tho

sosn thed, in the mafority of caccu, thero is en inorceecoe in the
taztericl count, a5 daturmined ty boih the nlete ard lirsct
microczoriz msthold, alfter thoe mix has rassed thron-k tlhe homogenizer.

- T — — [

oA TCL BT Caed i
Iu.u.[..«..ludlw, "J";VI\;U.Z:JF' k) Ul wlasde

L2 indivilnals, "srours', avl zroap size ars racorisd in
table II. orat 15 reant by in24ividasls end "roapo ! has heen
dsfin2d esrlisor in *this nemore louwcver, it wes thought slvicable
vo make forther tshalglions sorccecrning tho rmber ol sroary arnd
sroup size, sinie, We are coicuerrud riimarily in tryianz to lJcotuimiae
the 2ansae ol tha incrscusa cof Lh
by tho nlute comnt ond as rororted My rrevios Investijatorcs.

For this romcon a rozord was made of t@a namthar of Trouns rd
the oize of caszlhr ~roan a3 15 mala, In colam seven
ar3 tobalated 211 the srouns of tuo und In columm ¢i -kt 211 the
groups of threiy or mors are lioted in 20lumr cix vhilo the averare

02 two or more u=rs listel $m zolarn ninc. Uhs

-

size 0f =roums

~020rd of this Cotailed inlormotiom follovs in todle 11

somnlete

[}
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LABLE IT.

1abalation cf Indiviluals, "Grouns™ end Jroup vize.

[ § 1 1 IR T T A
! ' Lumber of! liumber TAverege 'Totsl ' Number of 'Average
, ! "Iniividual? of ' size 'GroupsTGroupsTGroupsTsize of
Date ! ' Beoteria ' "Groups" ! of 'of two' of ' of 'Grouns of
* : ‘ Lingroups"'or mme'!' two 'three 'two or
A "i?ef;’i%‘éii‘g‘éi’i‘iizg ' : : , X WOTe | more
- VA 4 |
 § 1 § ) § T ) {
10-3-22 1 B? 1,980,000' 1,160,000 * le70 2 39 Y 19 ' 20 ' 3.8
Tuses : A : 3,330,000: 3,110,000 : 1.07 : P r17 v 11 _: 360
I 1 '
10-10 92‘ B !1,950,0007 945,000 ! 2,06 ' b6 ' 26 Y 29 T 4,7
Bl : A : 2,200,000: 2,000,000 : 1,10 : 39 : 34 : 5 ¥ 2,3
' ' ) §
10_17_22' B '1,450,000" 1,100,000 ! 1,321 ' 30 ' 11 * 19 ' 3,0
: A : 7,335,000: 7,120,000 : 1,03 : 14 : 4 : 10 : 2.9
mees ;A : 5,000,000: 2,900,C00 : 1,04 ; 5 : 3 1 2 : 2,4
1
10_50_22' B ! 2,865,000' 2,200,000 ! 1,32 ' 78 ' 31 ' 47 ' 3,0
: A : 3,825,000: 3,450,000 : 1,17 : 40 : an : 13 : 2e5
11-3-22 'B ' 3,400,000' 2,500,000 ! 1,36 ¥ 66 ' 19 Y 46 ' 3,8
: A : 4,100,000: 3,800,000 : 1,06 : 41 : 21 : 20 v 2,4
1
11_10_22' B 2,7860,000' 1,€50,000 ! 1le70 ' 106 T 34 7 2 Sed
: A : 4,350,000"' 4,000,000 : 1,08 : 35 : 16 : 19 : 248
11_15_22' B ' 2,800,000 1,650,000 " 1,70 " 104 ' 23 ' M1 Y 4,0
: A : 2,700,000' 2,320,000 ; 1,16 : 23 : 10 : 13 ' 3,0
I
12_20_22' B! 2,620,000 1,560,000 ! le42 T 92 T 45 ' 47 ' 3,1
: A : 4,315,C00"' 4,000,000 : 1.07 : 38 : 20 ' 18 ' 2,6
] 1
3-16-23: B ' 2,400,000' 1,550,000 ! 1,04 ' 95 1 2 ' 62 ' 3,1
. A : 5,735,000: 3,230,000 : 1,15 : 68 : 30 : 28 : 263
3_21_23' B ' 3,340,000!' 1,880,000 ! 1,77 ¥ 78 ' 40 ' 38 ' 3,3
: A : 3,885,000: 3,600,000 : 1,08 : 42 : 29 : 13 ' 2.4
1
4-10-23 B! 2,330,000' 1,700,000 ? le43 ' 76 'V 44 vV 32 ' 3,0
= T A : 3,000,000 2,565,600 ! lel7 ¥ €60 ' 39 ' 21 ' 2,4
 § 1  { X 1 1 | §
4-18-23' B! 2,630,000' 1,585,000 ' 1,69 ' 89 ' 40 ' 49 ' 3,2
: A : 2,680,000: 2,195,000 : 1,22 : 36 : a7 : 9 : Jel




(@)
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TA3LS II (contirued)

) 4 T v
' Tjumber of ' iumber 'iverage 'lotal ' Number of  'Average
' 'Individuel! of ' giza  '""Growp®Groups'aroups'size of
Date ' ' Bacteria ' "Groups" of Tof two! of ! 'Grouns of
- *"Groups"' or two ' three'two or
1B = Bofore domogenizing 1 'more 'or more’' more
'A = After LHomogenizing ' ! k
) { ,' T T |{ T |
4-19.23" B T 8,000,0007 2,600,000 ' 1,15 ' 46 27 ' 19 1 3,0
“°r 4 1 2.720,0007 2,340,000 ' 1,11 ' 51 37 ' 14 ' 245
1  § i 1 1 T |
10-8-23 ' 8 ' 1,700,000 1,560,000 ' 1.9 ' 320 g7 v 3 1 2.2
1 4 ' 1,850,000 1,700,000 ' 1,08 ' 23 20 ' 3 1 2,
1 | 1 ] 1 4 1
10_13_23' B! 1,500,000 1,200,008 ' 1.3 ' 44 35 1t 9 ' 2.2
* A4 7 1,900,000" 1,700,600 ' 1,11 ' £ 24 v 5 v 2,1
| ] | 4 1 1 T 4
q9_52" B ' 490,000' 455,000 ' 1,07 ' 17 16 ' 1 ' 2,2
10-19-23y 4 v 455.000" 435,000 ' 1.06 ' ® 8 ' 1 1 21
7 7 1 1} 1 I 1
10-25-23' B '  850,000' 750,000 ' 1,13 ' 27 Bl 7 6 ' 243
"4 ' 1,600,000 1,500,000 ' 1.06 ' 21 21 0 ' 2,0
| §  { L} 1 ] 1
11e9.23 ' B ' 545,0007 450,000 ' 1.21 ' 18 17 ' 1 ' o2
=“% v 4 v 720,000' 600,000 ' 1,20 ' 25 23 ' 2 T 2,0
T t 1 4 T T 1
11-13_23" 3 ' 2,000,000" 1,500,600 ' 1.33 ' 67 61. ¥ 6 ' 2,4
' A ' 2,200,000' 2,000,6C0 ' 1,10 ' 37 36 ' 1 T 2,0
1 L 1 | 1 1 X
11_15_23' 37 665,0C0" 570,CC0 ' 1,17 ' 15 13 7 2 v 265
AT B7C,0CC! 555,000 ' 1,02 ' &0 15 * 5 ' 2,2
I 1 1 4 1 | § B
11-22.53" B ' 3,965,000 2,000,000 T 1,98 T 173 T 127 ' 46 ' 4.3
“9Y 4 ¥ 2)420,000' 2,160,000 ¥ 1,12 ' &3 33 ' ¢ ' 2,0
] 1 1 1 T v : T X
11-28.23" B ' 2,100,000' 1,600,000 ' 1,31 ' 99 ' 87 T 12 ' 2,1
T A Y 3,200,000" 2,950,000 ' 1,06 ' 63 ' 61 ' 2 T 2,0
R I 1 { 7 1 1 4 ) §
12.3.23 ' B ! 1,850,000F 1,450,000 ' 1,27 T 72 ' 65 ' 6 ' 2,1
T4 T 3,500,000" 3,200,000 T 1.09 ' 44 T 43 T 1 T 2.0
4 4 ]
2.20-24"' B ' 2,865,0007 1,440,000 ' 1,85 112 ' 76 ' 36 ! 3,1
4} 2,700,000' 1,750,000 ' 1.54 105 ' 76 ' 29 ' 2.4
T b 4 1 ‘1  § 1

B = Before iix Passed through Homogenizer

= After lix Passed through Homogenizer






The siza of groups mosgt sommon chovs two are thrse, Jour and
five in the order mntiomed, OCrours o2 sizht ars mot infrequcnt
vhile tho size of a few groaps ren as lorgs as cixty or moro,
Howaver, the lurger groups ocoarrsd rathyr inlrequently in the ios
gream mix,

It will bte noticed thet thure ic a considorabls di fference
betwaen the averazs size of "groaps"™ in colurmn Jive and the aversegs
s8ize of grouns o2 two or more in colurm nine, 1lhe averaze uvize
of grouns in columm nine teing consideradly lerzer than in columm
two, fAhig is roadily understood when the method of computing
thasa averares is exznleincd,

The mathol of somputirg the avereze size of ths "group!' in
column five was by dividing the total rumber of irdividucls by tha
total nambar of "grouana"; whils the mcthod used in computing the
aversage sizo of tha zroups of two or more in colum nine was by
findihg 129 tot2l number of individusls ozccurring in tke sroups
alone (not incluacding separste individuslz) and dividing this sum
ty tha totsl numher o2 sctuel sroups., DLoth methods of comwnutstion
show tkat thero is a decregsas in the size of grounms after the mix
has massed throuszh tha homogunizer,

Since 11 theus G1ffsrences sra of the same sign, 1t 15 safe
to conclude that homogenizing raduczes the averago size of tha

clunvs of bacteria in ths mix,
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A LIULY CF 1113 INRLULLSE CF ICLIOGLUIZILG ON Lk
SIZk OF TEA BACTARIAL Cillss I LILK,

¥hen the work hsd bsen comrletsd showing the influcnce of
homogsnizing on ice crsam, it was thought that a similar stuly of
a fow samnles of milk mi ht »rove intaresting and throw coms
1izht on tre »roblem, Accordinsly five samnles of milk werzs studicd
with this in view. 4t first it was thousht advisabls to securs
samovles 0f frosh unpastanrized milk heving lerge numbers o2 bactsris
nrasent,

pamples nf milk coming into ths dairy vers analyzed until ore
was found with a high bacterial plsis comt crnd then run dat it
was not found to he satisfactory for this work as will e ssen
later, A composit sample of milk as deliverad at ths dairy was

fourd most satisfastory ard ras uscil in the other four casase

PROSLUURE.
)

A ton gzallon can of fresh wipasteurizeld milk containing rmilk
£rom many differexnt ferms was tcoken from the vat at the Collene
dairye This can of milk was thon dumped into the starter cen
lealing to the homegerizer and a samrle teken, It was then passsd
throush the homogenizer without »ressurs, 1Le homogenizer nrescurs
was then raiced to 1000 pounis, 1500 pourds, 2000 rownds and
2500 pounds pressure ner s aars Iincl respectively end ssmples
taken ag it was leavir z the homogsnizer at these warious rressurcs,
Thesa sumples wers then tuken immrelistely to the lahoratory and
anslyzed =sccording to the direct and nlate metholds as previously
desoribed, DIrevious to homogenizstion, the homogenizer was

rinssd with sterile water and a samnle of th&s rince watser was
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c0llectsd and anaelyzs i by the plate mcthod,

RESULTS.

The rssalts of this experiment ars recorded in tables IIXI to
VII, In table III sare recorlad the results obitsinad by nsing the
sample of milk containing a large number of bacteria, Only twenty-
five fields wers oountsd bssause the hasteria wore so0 nuamerous,
In this sample tzers wers 0 many large clumps and the orzarnisms
50 many that tlie nunhar of basteria in the larje clumps had to be
estimated, rFor this reason it was thought best to work with milk
containing fewsr hacteria., 1his would eneble a more eccurats
csounting of the bacteria in the groups.

In tabdles IV, 7, VI, snd VII ers recorded the rscults from the
somposite cumples of milk, <The numbers o2 tcoteris hy the »lais
count and the direct microscopis cownt are recordsd the same as
2or the ice creem mix, 4Lhe same Information as to individuals,
"zroups", averuaze size of ‘groups", etc, ars aluo contained in the
tables,

Tha operations are lgstiterad and Lave the following meaning:
Operstion "A", fresh unpasteurized milk after being placsed in the
startsr can and just before passing throagh the homogenizer.
Operation "B" the sume milk sfter nassing through the homogzenizer
without pressuia. Creretion "U" same milk after passing through
the homoganizer at 1000 pounds pressure. Operation "D" ssms milk
after passing throusgh ths homdgenizer at 1500 rounds pressure,
Oneration "w" ssme milk aft.r pessing throuzh the homogsnizer at
2000 pomds rressarae, Orsrestion "F' same milk aftsr »assing

throush the homogenizer at 2500 pounds presc iro,
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A detailled record of the recults cre set forth in teblass III

to TII thst follow.

ILIJLUZLSa OF

ECLOZIT ILILT

mne

b
il -

YUL SIZBE CX UHE

-

BaClllnaAl CLULixs Id MILXK,

TABLS IIT. Sample Lo, 1, 2-28-24&,
M v v T Averasa T
' ' Number of ' Lumber ' Size !
Opsra-' Z2lsatls ' Individael ! of ! of ' Jemarks
tion' gount ' Sactaria ' "Groums" ' "Groups" !
| N ] 1 4 1
T‘ ) { 4 |
A ' 3,500, 000"' 50,000,000"' 2,520,000 ' 19,84 ' 25 fields
B ' 1' 000, COC' 166 300, "000" Bactoria spresd evenly over entire field
c ] 14 Ow’oooi 1 " " " " v ?
D 1 20’0(/0 OOO’ 1 " " " L4 " "
B ) 23 Ow Oool R " " " " L n
F ! 35 400 000' 1 " " " n " "
t 1
Water from Homogsnizsr 1500 bacteria per c.o.
*# 25 fic1ds countad, * only oro plzte counted,
TABL3 IV, Sample Lo. 2, 3-13=-24,
A { T v U T |
! ' liumber of' Lumbor ' Average'Total ' Lumber of ' Averaza
Opera-' 7Plato ' Individual of ' 51ze 'groups' Groups of ' size
tion ' Count ' Bactaria' "Groups" ! of 'of two! '"three ' of
! ' '"Groups"'or mord two' or ' Groupe
) 7 ] 1 7 L ] more T
T T T | | 8} ¢ ) { 4
A ' 840,000' 2,700,000" 1,240,000" 2,17 ' 142 ' 85 ' 57 ' 2,8
B 71,000,000 4,500,000" 1, 580,vu0' 2084 T 154 ' 64 ' 90 ' 54,0
¢ ' g,115,cc0' 2,57C,CCO0" 1,800,CC0" 1.43 ' 101 ' 72 'Y 29 ' 2,5
D ' 2,300,000 2,40G,C00° 1,550,000' 1,80 ' 97 ' 69 ' 28 ' 2,5
E ' 2,600,000' 1,830,C00' 1,380,000 1,32 ' 78 Y64 ' 14 ' 2,2
# ' 2,800,000" 2,5C0,0C0" 1,450,000" 1,73 ' 77 ' 654 ' 23 ' 2,4
4 T T 14  { ) § 1 . ]
wator from Lomogzonizor 6 becteria por c.c.
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TABIE V. Sample Lio. 3, 3=20-24,
! "Numbser of ' ILumbter 'Average Urotal ' Number of'Average
' Plate” 'Individual! of 'size of 'Grouns'Groups of 'size of
Opera-' Jount ' Bacteria ! ""rouns“'“Groups"'of two'two 'three' Groups
tion ! ! ! 'or more ! 'or more’
T L T T L{ T
A ' 25,000 ' *450,000 ' 320,000 T 1440 ' 5 ' 4 ' 1 ' 3,6
8 ' 68,000 ' 550,000 ! 300,000 ' 1,83 ' 19 T15 ' 4 ' 2,5
B ' 124,000 ' 360,000 * 290,000 ' 1,24 ' 10 ' 9 ' 1 ' 2,3
D ' 78,000 ' 340,000 ' 295,000 ' 1,15 ' 8 ' 7 1 1 2.,
& ' 77,000 ' 350,000 ' 315,060 ' 1,11 ' 7 ' 7' Qg T 2,0
P ' 86,000 350 000 * 300,000 * 1,16 * 3 ' 3T 0 ' 2,0
| 4 1 1 1 L] T 1
water from Homogenizer 125,000 bactsria psr c.c,.
* 50 fields counted.
TABLE VI Sample iioe 4, 5-26=24,

' Plate ' Zamhar of ' [jumbsr TAveraga'Total ' Kumber of' ege
Opera=-'! gount ' Individusal’? of 'size of'Grouns'Groups of 'size
tion? ' Bacteria ' "3roups" I¥"Groupd®of twol! twolthree’ of

! ! ! ! 'ar more * for mom 'Grours
Y Y Y Y N \ g  § LA
A ' 435,000 ' 1,870,000 ' 675,000 T 2,77 ' 38 ' 83' 15 ! 6,8
B ! 2,300,000 ' 3,500,000 7 1,500,000 ¥ 2,33 ' 182 T 119' 63 ! 3,1
¢ ¥ 2,200,000 ' 4,200,000 ' 2,400,000 ' 1475 ' 194 T 123" 71 ' 2,8
D ' 2,606,000 ' 4,500,000 ' 2,400,000 T 1487 ' 220 ' 135" 85 ' 2,9
B ' 2,800,000 ' 3,000,000 ' 2,320,000 ' 1429 ' 145 ' 102 43 ' 2,5
F ' 3,400,000 ! 2,200,000 ' 1,460,000 ' 1457 T 120 ' 67! 43 T 2,5
1 1 T X | T ¥

wWwater Irom Homozenizar 140,C00 bacteria per cece
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YABLE VIIe sanrle Loe 5, 3-27-24,
! ! ' Tivetage 'Total ' Number of!
' Flate  'jumber of ' urbar ' size !groups! groups of'Aversags
Onera=-! Jount T'Individusl ! of ' of Tof two'two "three'size cf
tion ! ' Jasteria '"Groups" 'Tgroups'"'or mom! Tor mare' groups
1 1 1 1 Y \j | | §
\ 8 T 1 T L 4 ) | 1 )
A ' 250,000 ' 1,950,060 ' 780,000 2,5 ' 39 ' 21 118 ' 7,0
B ! 400,000 ' 2,400,C00 ' 800,000 3.0 ' 89 T B3 V36 ' 4.9
@ ' 72,000 ' 1,700,000 ' B875,C00" 1,94 T 71 Y 40 ' 31 ' 2,2
v ! 105,000 ' 1,400,000 ' 830,000 1,70 ' 69 YT 54 115 ' 2,5
E T 285,000 ' 1,400,060C " 950,00C" 1447 Y 56 T 37 T 19 T 2,6
F ! 560,00 ' 1,%00,000 '1,000,000" 1,70 T 56 Y 54 ' 22 1 2,1
4 1 4 Y X T b ¢ 1

watar f#om Homogomi zer 1800 Bscizria por c.o.

axplanztion of letbtters for all tebhles

Oreration A = Frech uaanagtcuvriceld milk from vat,

n

‘:

B = Seme milRE psiced thrensi homozenizar without precsuars,
" G = " " " " " a t ICOO "
" D = n " 1 n o at 1500 "
" E = n i ] " n n 8 t 20 UC "
1" El - 1] " " " " a t 2 50\ O 114
DISSULsIlile
A careful stady of the data ohows thet the 3lumps of bactaria in

nilk ero dbroken up daring tko vrocees of homozunizirg, ilis i

>
s
w
( 1
'.,
[ 5 ]
a

gsvecially marke¢d in the first sumrle ol milk run, In
larre clanps of hastoria together with mainy omeller clumrs vers
sattered trroaghout ths cntira smear tefore the milk was homoganized,
Afisr homoganizing, howsver, the tucterie were everly dictridbutod

throuznoat ks zntirs csmear and tha size of ithe clumps grestly reduced

(¢
'y

in siza, 1ILe sam 2ld truc for the cther samples homozenized dbut
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to a less Cdepzres hesauss tlhere were fevwer largse growns rund not neerly
a3 many organisms vrésant, In €11 cacve whers the milk ressed through
the homojsomizer andar vrecsurs trers is a 2ocrsasy in the size of the
ST0Un3,

1he Gata glso shows thalt the Lomojciilzer is s sourss of contsmina-
tion for in all casss trhers is mm increasa In totl the »lata 'nd
migroscovnic counts after the milk hass rasced throush the homojsunizer,

It is trug that a rert of this incrcase mi ht be atiribated to tre

t+

breaking an of clarrs and no doett was to a £11 1t ¢xtont dut the
larzs incrsase should then te maintainéd tkrogout which is rot tha
0&s89e aloOtlrer intoresting thing 1s thset the average si?e of the
"grouns" inorsasss in moct cases after the milk hes »asced throuzh
the homozenizar, which would indicats contumination Irom tle
homogenizer, 408 average size 0l groury docrvaces slightly in most
sasas wiith an incrsavs of rrassuarde 4ui@ Quirease 1o gredasl which
would indicats that as the zrours ;zot cmaller they ere Larler to
brsak un,

IThe sbove Gata shows that homozornizing ras the geme influsrcs on

the Pacterial rouns in milk as it dovs on tho tactsria grouns in the

138 2rsam mix,

A dDivwl 02 THE W(iws O4 BACLLRIA
DO0Unk Iw U4 HCGUOIW IS8l anb Iu J100 Iod OhRoall
LIX Boscds AvD afiol HudlbaohiIsllice
In making a bactariolozical stuly of the homogenizing process
nilk-powder azsr was ussd, Dy the uge of this medium interscting
data a3 to ths tyres of husteriz presenny in the homoganiier waere

ottained, By using this medium it was thousht thet come lQata sould
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also be obtuined ss to the tyras ol heocteria riesent in 1the mix before
and aftor homogoniczing ord also thafgmes 0L bucteria rreuent in tle

homogenizor,

TZris OF BACULRIA Filuoalide

ite medium wus mado escording to direciione and the hastorisl
goloniss countsd and recorded aczsorling to the s ;ctam doscrihed by
Ayars and udge (2) on pe 579 o thelr article, viz:

1, A totzl count was made,

2. The strorng acid-foming colondes were then comteds 1he
strong ecid-Cforming coloniss ers defined us, "those with e cloudy
zone ghoat them oxr & sli;ht hezy edge."

3e wosk acid-Zorming oolonies were rewt comteds all colonies
showing 2313 bat without e cloudy zone or a s1i ikt hecy edze chout
them wsra cmsidseraed a3 weak acid-forming colonies,

-

4, 1he plets was then floodel with & 5 yercent solation of soetic

aciil and =211 colonics showinzy the charucterictic cleariing =bvoat the
golony wera countad as narntonizars,

5 4Yha diffurercae rotbusen the sum of the strong ecid-forming,
the weuk azid-Tforming, &na the peptonizing coloniss and tha totel
couint wers classificd as alkali Zormers ard inort colonias,

By the usa of milk-powder azur and clescifying the ccloriass
azsording to the stove s3lere, o0ne is able to obtain a pretty good

bacteriological picturs of the fypss of colonies vrecont,

AdoULIne
Thy tyres of colonics found in the wator from the homogenicer

are se¢t forth in tabls VvIII. Lre homozenizer was thorou hly rincad
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with sterile hot Nater by rassing sevorsl ;rallons trroush 1t and

co0llecting the lact vnart nof the water end rlating 1t on the milk-

rowier a3are Jhe results show a rredomirnance of elkalino and inert

30loniss 7ith wesk 2213 e2loniss next in namber with nearly as mony

pentonizers, The sirong acid-forminrs coloniecs are few in nuamher as

comnared to the rcects

TABLL VIII.
Tyre 02 voloniass of Easteria Formmd in .ater Irem Homozenizing,
Y ) v T T 1kz1ine end
v v 3trong acid v esk 8313 Poprtonizers fnur% Laauuﬁia

 § 0 uoun 4 Y T LA Ll R A
Date' I'tal v iiumbery ); inumhery ;5 tliumbery ﬂ nhumberc /5
1922' I 8 ) { 0 ) § 4 ) 4 A\ 8 T
10_3! 8 - | - | - 7 -  § 6'75.00l 2'25.00
10-10" 2,800 " 7COT 25,C07 6CCT 21.487 600721 443" 900132,1%
10-17? 2,200 ! 150" 6,827 1,000" 45,457 BO0T22,731 BBOTL5.0U
10m237 5,000 ? 500" 10,00 2,000 404,00' 1,50L'30,00" 1,000'20,00
10-30" 3,900 7 - 1 - ! 3G0Y 9,437 350" €397' 3,190'81,.,80
11.3 ! 8,000 ' 500" 6425 5,000 62,50 1,900'23,75' 60CG' 7450
11-10° 450 ? - ! - 1 100' 224221 200%44,4,447 150'03.:3
11=15" 15 ! - T - ! - ! 10'6G,667T B1C3423
12=20°? 7,500 ! - ! s T4 500' 60400' 2,000'364€6" 1,000%13,33
1923 X Y l. 4 1 1 | § 7 |
3-16 "o water saved! e~ ! = T o T L T .V L7 -1 -
3=21 'NO water saved'! = ¥ o 7 - ! - ! - ! - T - 7T .
4-10 ! 8,500 ! - 1! 1 - ! - T 500" 5,88? 8,000'94.12
4-.18 ! 300 1 18? 6.00' 67 2,00  B0'264066"7 1967£5,33
4-19 2,000 1 10°? 507 - T - T 10" o507 1,980%99400
10-8 1! 8,500 ? - vV - T 4 000! 47,057 1 ,000111,76" 3 aOO'al,l?
10-127 5 1t - 1 - 1 47 80.00' 1720.,0C7 0! =
10-19°? 5,000 ! 500" 10,00' 3,50C' 70,00! 800716,C00°" 200" 4,00
10257 4,000 ! - 1 - ! 500" 12,50 2,500%62,E0" 1,000'25400
11-9 ! 48,000 * 3,000? 6.97'18,000' 41, 86'10 000'a0.25'12 000'2”.90
11-13? Spreadsr 1 - ! - ! - - LIS 1,
11-15" 650 ! - 1 - 1 85! 15.07' 400'61 54' 165' 5.08
11227 21 - 1 - 7 21100,00°? - .t - T -
11-28"! 18,000 ? - 17 ~ ¥ 33,5007 19,44"' 5,000'27,77" 9,500'52,77
12-3 1 140,000 '10,000' 7,14'70,000' 50,00'45,000'32,14'15,000'10."71
1924 ' 1 ! T ' ' 1 1 '
2=20 ! 315 1 - T - 1 85! 26,987 130%414,27°7 100'31,74
! ] 1 ] ] 1 ] 1 ]
AVerage Se 08 0Le907T 29,400 04402
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In teble IL are recunrlied the resalis of rlating oat & sarnle of

e
hakicl

€ %

tlio mix 2ust after 14 hud tueen rastonrized erd beloro 44

turouzk the homogumizor, Lle rrozedore follovwed in tle Zollezs dairy

is to pat the matordials Zor 9 mix in g otartor 2an and restauricze

and mix it at once end the cams time altor wlich 10 is rewseed throuzh

thha homozenizer, ils Zdats In takls IL ars colleztsd 2rom zamprles

takon us the mix 18 reuldy to reoc om 1o the vrocess ol homorenizirg,

we find a rrelonminarce of alkali end irort solonies, 48,82 rsr-

cent, with weuk aszid-Iorming colonises coming noxt, vé,75 marcent, witth

vertonizers next, 17,41 psrcent and strong ecii-Tormin- colonies lost

with 5,C7 »arzont. .
TABLE IX.
Type of Coloniss of Bacloris “ufore iomogenizing,

"Total ', ! - o ' Alkaline end
Date ' count yatrong acid |, weak sciad pLeptonizers 400t hastaria

o5 ; ;Humber; 0 :humﬁer ;,4;3 ;Nnﬂbur;;_ﬁ :humbar : r3
10-3 ' 5,800" 450" 7,76' 3,800' 65,617  5OO' 8,62' 1,050' 18,11
10-10' 17,0007 2,200' 12,94 2 voo' 15,88' 1,2C0" 7.C5' 10.900' 64,412
10-171*10,000" 3,000! £0,00! - ' 2,000" 20,80' 5,000" 5C.CO
10-23" 46.500! = = - 125 coo' 53,757 6.5007 13,981 15.C00% 32,25
10- 50"12 BOO' = ' = 1 6.3007 B0.40' 4,000' 32.00' 2,200" 17,60
11-3 '™ 7,600" = ' = ! 4.400' 57,90' 500" 6,58' 2,700' 35,52
116107 18,000 = ' - ! 13,000' 72,22 2,900' 16,117 2,1C0" 11,66
11-16' 6.500' 50! 0,77' 2,500 38,46' 800" 12,30' 3.150' 48,46
%gggo: 19,000" . ~' - ' 6,000 31.56' 4,500" 23.68' 8,5007.44.73
3-16 ' 8,100 - ' = ' 100" 1,23' 450' b5,55' 7,550' 93,1
3-21 1 23,000 2,300! 10. oox 650" 2,827 4,000" 17,39 16,050" 69,79
4-10 * 4,500" - T o T 700Y 15,557 3,800" 84,45
4-18 ' 5.500' 1 400' 25, 45' 4507 8,18 1,500' £7,27' 2.150" 39,09
4-19 ' 12.000' 450' 3,75'  300' £.50' 1.400' 11466' 9.8507 82,08
10-8 ' 16,000" 800! 5.C0" 11,00C' 68,75' 1,800"' 11,25" 2.400' 15.C0
10-12' 3.000' B800' 26,66' 200" 6.66' < BOO' 26,667 1,200" 40420
30-19' 24,000 = ' = ' 11,000' 45,83' 4,000 16,667 9.000' 37.50
10-257 14,000 = ' = T 2,500 17,85' 5.000" 35.71' 6.500" 46,44
11-9 '69.000' =~ ' = ' 20,000' 29,00' 9,000 13.00" 40,000 58,00
11-13' 6,500 =~ ! = 1 2.500" 38,46 1,500 23,07! 2,500' 38,46
%1-15' 3.600" = ' = ' 1.20G'" 36,117 1,100' 30.55' 1,200" 33,33
1-227 12,5007 = ' = ' 9,300" 74.40' 1,600' 12,80' 1,600" 12,8
11-28" 11'080*' 5O 44547 7:580' 68.13' 22083' 18.13' 1:ogg' 9:08
12-3 ' 2)500' = ' = 1 1.000' 40,00' 300' 12,00' 1.,200% 48,C0
2-20-24" 4,400' = ' - v 1.900' 43.16" 700 15,90' 1,800 40,90
Avéragze Y5077 U 54475 Tan,41’ 7 42,82

* Only one plato counted,
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Table X shows tlhie tyre of colonies pravalling in the mix after
it has passad throuazh the homezenizer, It will be roticed thot the
difference betwsen ths number of colornies in the 21kali and inert
group, 35,43 rerce=nt, and weuk ecid-forming group, 35.59 rerssnt is
not so ~rcat as in tchle IX. t will he farther noted thsat the
numbar 0f coloniess of vertoanizers taes incrsascd Trom 17,41 rercsent in
tatle IX to 21,81 par:ént in tatle X vwkile the number of strong acid-
forming colonies chows but a sli-ht increase,

TABIE X,

17ms of golonies of Bactaria After Homogenizing,

7 T q R -
Date 110%al yStrong asid ; weak acid 1Feptonizers Alrg}%nggandria
1 Count 'Numbar' ¥ T.awer Y o 'humber Y 4% _'humber Y 4
kR T T Y L g Y Y g
10-3 ' 10, uOO' 1,900' 19,00' 4,900' 49,00" 800" 8,00 2,400' Z24,0C
10-10" 18.000" 5,900! 21,607 9 71061 50,E5" 550" 3,05' 4,450' 24,7%

10-17! *25.000' 1,000 4,00' 15,000' 60.00' 4,000' 16,00' 5,000 20,00
10-23' 71,000' 3.000' 4,22! 30,0007 42,257 9.000' 12,56' 29,000' 40.84
10-30" 31.000' 2,0007 6,457 14.000' 45.16' 1.500' 4.83' 13.500' 43,54
11-3 ' ™16.000" 6007 3,75' 10,000' 62,50" 1.600' 10,00' 3.800" 23,75
11-107 30,000 = ! = T 25.000' 853,33' 1.500' b5.CC' 53,5007 11468
11-15' 23.000' 5,000' 21,74T 8.000' 34,77'  3.0C0' 13,04' 7,000 20,43
12-20' 88.000' 5CO'  o57' 45,0007 51,13' 22,000 25.,C0O' 20,500' 23,20
1923 1 ! v 1 1 1 1 r Y

3-16 '  4,600' 150" 3.,26'  700' 15,217  1,600" 54,787 2,150 46474

3-21 ' 67,000° 1,300' 1,94' 300" 444" 1,500 2,24' 63,900 95,37
4-10 ' 8,000' 550' 7,00' = ' m 1 450" Bo62' ~7.0C0" 87,50
4-18 ' 15,000 3,000' 20,00' 1,80CC' 12,00' 4,500" 30,00" 5,700" 38,C0
4-19 ' 18.0C0' 2.500' 13.88'  '900' 5.00" 1.100' 6,12 13.500"' 75.00

10-8 ' 38,000' 1,400 3.68' 21,000' 55.,26" 1 ,9007 5,00' 13,7C0' 36,05
10-12' 3,800" = ' = ' 1,800' 47,37' 1,500' 39,47%'  BOO' 13,15
10-19' 83,000 B,000' 6.,02' 28,000' 33.73' 22,000 264507 28,0007 33,73
10-25' *60,000" = ' = ' 10,00C' 16.66T 40,000' 66.,66' 10,000" 16,66
11-9 ' *75,000" 2,000' 2,66 16,000 21,33' 16,000" 21,53' 41,000" 54,65
11-13' 19,000°" aOO' 2,68" 4,50G" 23,68' 7,5007 39,477 6,500' 24,21

11-15"7 6,P00" - T 2,000" 30,777 3,0CC" 4€,15" 1,500" 23.C7
11227 170,000" 2 OOO' 1.,18" 4C0,000" 23,53" 45,000" 26,47°* 83’ ,000'" 48,82
11-28' 45,000'" 4 OOO' 8,88" 29,000" 64,447 600" 1,11' 11 500' 25,55

12-3 ' 300,000" 5,C00' 1,66' 85,0007 28,35' 170,C00" 56466 40,000 13,23
2-20-241  6,000" -~ T - ' 2000' 33,33"' 2,400 40300' 1,600' 26,66

AVerazs T 6,16 35,69 21,81 36443

* 0nly one plate counted.
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In teRle LI i et dnun trhe todsl namber of heoteris in the

et

mix tefors znl after homoenizing, also tie numhar ol onch of the
diffeorent tyrus hefore and efter tha homouniuiny »rocusse Llis
comparative dsta rermits one to erclyze statictic2lly the
miZizance 02 the 3hrmizees In {Le nanher of eaueh tyra hofors and

i
eftecr homosonizing,  L3ble LI follovis:



Tasls XI.

A Comrarison of tha Lynes of solonies
Sefora and after Iomozsnizinz, (Llate count - Liilk-Powder Azar)
Dato | Totel Count “ Stron: acid “ weak Acii ” Peptorizers “ wwwwMMwm end “ swwwm
' Lefore ' Lfter 'Sefore! aiter Tpefore ' After "seforu! 4P4sr ! Eefore'after 'Homozenizer
H@NN T ) § T \ 8 ) 4 1 1 T T T T
10-3 ' 5,800' 10,000' 450 1,900' &,800' 4,9C0' .5GC! 860T 1,050' 2,400 s
10-10' .17,000' 18,0Gu’ 2,2C0" 5,900 2.700' 9.1C0' 1,200° 550! 10,90C' 4.450' 2,800
10-17" *10.C00" *25,C00' 3.000' 1.CC0T - 1 15.000.2,000"  4,000" 5,000' 5,0007 2,200
10-23' 46.500" qu 000" = ' 3,006 25,000' 30.C00T 6,80GT 9,000 15,CG0T 29.000° 5,000
10-30! *Hm 130¢ ! 1,000 - T 2.CLCT 6.3007 14.00CT 4.C0GT  1.50CT  2.260T 13,5007  3.900
wwum ' m 1300 ) .um ,occl - 600! & 74007 16,6007 BCC! 1,600 H.Noou 3,80CT 8,000
-10 1 ooo 30,000 - - Hu ,CCC! 25,C0CT 2,900! moo. 2,10C" 3,500" 450

11-15'  6.500' Z3.60u'  BC' 5,000 £.5007 B.c00' B30T S.00CT Z,150' 7.000! 15

m-no“ 19 .(( 88,LC07 - T BUDT  £,000" 45,0007 4,5CC" zt.oro~ 8,500" 20,500 7,500
H UU I 1 T 1 Y Y
o=16 ! m.uoc~ 2y 6COT - ! 1507 100! 7Co1!T 4501 l,6C0' 7,550 2,150! -
5=21 ' 25,000' 67,000' <,300' 1,50u! €501 BT 4,000 105060 16 H‘)_ 63,900 -
4-10 ' 4,500' 8,0L0' = T 55017 = T 7Co! ABLY 5,800 7.,000' 8,500
4-18 ' 5.500' 15,00C' 1,40u' 3,0007 4507 ‘uoo. 1,500 4,500! H.umo. 5,7001 3C0
4~19 T 12,000' 18,000 450" 2,500! 350! 906! 1,400' 1,100" 9,850 13,500'  £,0C0
10-8 ' 16,000' 38,0007 80U0OT 1,4G0T 11,0us! 21,000' 1,8007  1,900! 2,40uY 13,700' 8,500
104127  3,000'  Z,800' Bul! - ! 20LT  1,8u0! 800" 1.500' 1.200! 500" 20
10-197 24,C0' 83,000' =~ ' 5,0007 11,060' 28,000' 4,000" 22.000' 9.,000' 28,0007 5,000
10-25' 14.,000" 160,000! - - ' 2,500' 10,000' 5,000' 40,000 6,500' 10,00CT 4,000
11-9 ' *69.000' *75.000' - ' 2,000 20,0007 16.G00" 9.000" 16.C00" 40.000' 41.000' 43,000
11-131 m 500! 19,000' - ! 50017 m.moo~ 4,500' 1,5001 7,50G* 2,500' 6,500! -
11-15'  3.600' 6,500 = ! - ' 1,300' 2,060" 1,100' 3,000' 1,200' 1,500" 650
11-22' 12,500' 170,000' - ' 2,000' 9,300' 40,0007 1,500' 45,0007 1,600' 83,000! 2
11-28' 11,000' 45,000' 500' 4,000' 7,500" 29,000" 2,000 500' 1,000' 11,500' 18,000
wwum ' 2,500! 300,007 - ' 5,000 1,000 85,000 300! 170,060! 1,200 40,0007 10,000

1 | 4
3-z0 ” p.poo“ m.ooo“ - “ - “ 1 moo“ u.ooo“ qoo” m»poo“ 1,800 1,600 315
4 b {

* O0nly ore nlate counted.



In tra computations nerievtazes were usal instesd of numbsrs

of tactoris bhecanse 1t wes ralievasl trhut this would zive more aconrets

[¢F]

resnlts,

the aritimatical mean of the ddiffsrevces in rercentuges 0f the
diflsrant tires of hacteria belors and afisr homogemizirg vee dotoer-
mined, I[he stuinlard deviation of treco diffurcnces Was computod end
"Stadentis" method (9) of dotuormining the et mificance of the diffsrerco

was used, 1In tudhle LII %he rconlss of theoso commnyutions wra set

dowan,
TADLs XII.
Tetnlation ol the Lesnlts of Somputation,
T T ) 4 14 Y
' Namber ' Avsrag T Stendeard 7 '
Tyre ! of ' Difference 'beviation of! a 'ocdds
'ixrerie ! ' Liffursnces’ '
1 mants 1 4 1
T ] )  § T
strong ecid ' 25 +1,93 ' 8,68 T 42823 ' bB:1
Wosk azid T 25 7 - o83 ! 2C.50 T L02C& ' 13l
Pentonizers ' 25 T 42,46 v 14,90 T L1850 v 281
Alksli end Inert ! 25 1 =-6,46 ! 17,20 T Q3750 ' 1:2
1 1 7 4 |

In statistical enulysis olds 02 less then I0:1 are nct conaidersd
kishly cimificant, In the 2isht of this fact we ocan not reliably
slate that the mercentrgas of ery type of bactueria is choenzsd by
nomosenizing, T1his cimrly indicates that even thoush bscteris mey e
added to the 1cs cxosm mix from thoe homogerizar that the dAiffsren
tyres ure a2dded in the came »relative ratio as they alreasly existed in
the mix before homosenizing, iliis is not hard to understard sinse ths
badtserisl ¢ mtuamination in the homosenizer 1s due rostly to insdequnats

or im»ropsr cleaninz of the mockine afizsr the mixk hes rassed throurck,



Anothor »oint brouzht out by the commutation is %the fuzt that
durins ths nrozess of homozcnizing that the eoroureof thoe diffarent

typ2s are broken ap in gbout the sama relative »nroportion,

G.I:I.- J'JRAL .L)IQSJJM IOL\ 'y

In carrying out this work an attempt was mada to follow s neerly

[

as vrossible factory corditions so that an actual picturé would be
obtained of the hactariolosical chunges during the nrocess of homozeniz-
ing, Im this viay 1t was honed to throw scme 1li:ht on the aquestions
raised by the author in a nreviouy paner and elso by o*thur workers in
this fisld,

A 0lose study of the fdata wounld sacem Yo indicate that thers is
no dafinite rslationshin betvwosanr the number of colonics on milk-rowdsr
a3za> and ths narbor of rectoria foand by the dirsct microscopic zount
in the 1ce oream mix, TIha typse 2f orgunisms rredominatinz in tha
ssmple mi 1t bs ona canse for this, IL a sample had a2 larga namber of
heat rasistent bactaria rrusant, a grsatsr number would shoﬁ on trs

plate count, A majority of the cimrles chowed en increase in tre

nunbar of golomies by the nlats method aftar tomozenizing, The some
wad trus with {lhe direct microscoric maebhod, This reld true hoth

for ths individuals end "jroars', Irom a study of this data it wonld

1 7]

sgcm thiat thore vwas some cortributing csuse to trs increasss Shown,

A farthgr stuly ol table II berins Yo throw somas Ji~ht apon the
32188 for the increase alter Lomogenizing, In avery sirzle ceoe the
"gsroup" size is less, Il is true that in soms cooes the Ciffersnce
is nezlizihle, However, if one considers that the mix has houn

comtinaonsly asitated frem 45 minutes to an hour at a tomyes

+

rature of



- 0 -
aronnd 145°5, L will roo’il; andersisnl fthat during thic csilztion
many O0f tho lavrgsr 2lvmms w111 Irve toen hrzolen un tefor: the rmix hng

4 r

nmasisad throuth the khomozenizer, What o furtler trocking un of cluomns
does osenr in the homosorizer, howerer, Ic ¢leexly irdscnted bty the
data,

anotrer indizstion that the clamrs a2ra hrokun ap luriry the
rrocess 0f romotemising s irdicetced »y the totel mumher of roups of
two or more hafore zrl after Pomo~:cni An~>, In 18 or 72 marcuert of
the samples thsre 1s o decreace, fn b or 20 rureent o ile H“Lﬂ]u-
trora 1s an incranze “L4lz in 2 or 8 ~wrioont of tho sommleg thaers 4o
no ¢herze In ha total nwher of the rouns of Luo or more oftor
homosgeniziny es commared with thz Sotul numtor of vourg of o or
mors tofors romomcnicinry, Whom the cenlzculations are carried o411l
farther and the avera s gizg of Yhy ~roars »f two nx morg 1o
salculatsd, we arsin Jind, as in the cacve of tuo averazs nf Tovoupe’,
uhst thare sre fouwsr bacteris mox ST aftor the mix “ag roiiel
throuh tho Lomosenizor thinm hofor:, LXic of stoe thet
thore has toon a breekizng an of the 1o,

woen milk ds yaocsel Lhron 1o ihe homogoniger the soms thing Roll:z
true,  {hora is o radaal rolngtion in the Size of the jrouns ws tre

lor tre fow
that trhers ic a roldusiion in the wize of e sroamee  Che wooalis frov
th3 few camrlec studicl, - zloo iniicnato that thy homnzorndizer 15 o
soenrze of cmtaminaticn ac Lhom bp o Lle incrensy in the cowmts by

2th method s,

A £ty 2f the typee I hactoris crcsert in tho heomegenizer wnd
rrezent holiro and Lltor homogerisins rrecorted come intcreosting dets,
It was Joundl thaot Lha mentordlsere run co oiderid®ly 1Y over in ho wetor
from tho Lomosunizor thoem ghay 441 in the min, his no Coflti accourt:
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for at lesut a part 02 Vhe 5,12 verzent incroase of the pentonizers
found in the mix eftor homogenizirg., i1ke only other rotzhle chenge
in the mracentazes weg In the cnosa of the glkall and inert grours
ahara thers wes a desrease ofter as compsred to hofore homcgenizing,
The stronz gcid-Zormins and the wesk acid-forminy tynas also shovel

A~

an increasse aftar honmozenizinz, Lhis mey heve been due pertly to
“tre breaking up of 2lumne ard rartly to the contaminetion Ifrom the
homogwnizer,

Lovwever, a statistical anclyeis of the sisnific:ince of the
L) D

£

811 sht shianges in the percentages of the diffsrent 4y pes before =nd
aftsr homogenizinz shows that they are not to te taken too
serioucly cinco the 0243 ara not csufficiovnt to mako them Li-hly

sinificant, :
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SOLCLJSI0LS,

1. In a majority of Ul canga, hromo uniziry incresseld the nurbur
0f tacterial colonies in the 1cas cresem mix as daterrinel by the plate
count ucing milk-powler szar,

2, In a nefority of the cases, hOmorenizing increased the rumber
of individunls and "grouve' as datermired by ths cdirsct microscopic
m3thod,

3e ihe averaza size of thse "groups" and glco the averaza sics
of zrouns of two or mors in tho ice croem mix ars deireasods In
view of the fast tkat all thesa differsnces ars of the same sign, it
" is safa to concluds that homoginizing reduacas the everass size of
basteriel zrours in the ics croam mi:,

4o The basterial clurrs in milk sre decreanssd in size by racsing
throush the romogenizer, Insreasing the preéamre rag the general
tenlcney to decrease the averozo size of the grounse

5 1211k rassoi throu-h the homozonizar without rrecsure shovwwed
an incraasze inr colonies by trke nlats msthod &nd an increass in
indiviiuals end "grouvos"™ ty the dirsct microssopis method,

s wtarile rinse water from tha homozenizaer containeld from 2 to
140,000 bacterial colonizs rer c,.a,

7¢ 1ho tyve of coloniecs found in thas ice cream mix vwers strong
aoid-Zorming, weak scil-fomir;, nuntornizers end elkeli end inert,

“ho general conclusion that may bs Cravm from the dzta es a whols
is, tha%, the increase in tha bhacteris contunt aftsr homogonizing 1s
Gaa to two causesy Iirst, the bhroeling up oL hostorial clumrs ond,

3zomd, contamingtion from trhe homogenizor, It would thoerolore, scem
viat a part of the insreaco noted in the rrevinus vmewmers was rortly

anraront snd rorily reaol,
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