


LIBRARY
Michigan State
University

i
)




PLACE IN RETURN BOX to remove this checkout from your record.
TO AVOID FINES return on or before date due.
MAY BE RECALLED with earlier due date if requested.

DATE DUE DATE DUE DATE DUE

2/05 p:/CIRC/DateDue.indd-p.1




NS T OO I MTIY M 1T Ty RS TTTTIAT S
FEs (J'LA-.J.'A;.".I»., [N R L0 Dl ol P CCJ.-A....J...\II‘AL

TETEIDS (1 oDt omn

PUNIVIU P

TTING



. ey ; qrra o N N oy
L CULDLTIOLT R OTTL OSTLNOLPD LUD CCIITIRCILL

DA TT M T
T

SoamTes Ty s Ty
o i“ eadsadia v d

dmd ke U

Subriitted to tre fuculty of the llichil_un avricultural

Colle~e in partial fulfillment of the requirements for

the derree of lucter of lcience.

by

i

vyt Y 4
Zomine C, Stoll.

1922



THESIS



LACHECWLIDIILITS N~
N

The author takes great pleusure in acknowledoing
his sincere appreciation of the hearty and helpful in-
terest of Lir. C. T. Goodwin, Associate Professor of
Dairy lanufactures, Lr. C. 5. Reed, Professor of Dairy
Husbandry, Mr. Ward Giltner, Professor of Baoteriolmgy
and Hyciene, Mr. L. H. Coolidge, Research Assistant in
Bacteriology and Lr. T. H. Broughton, Director‘of
Bureau of Dairying of Michifan, in the compilation of

this thecis.






" TN M T ERTR dies ]
TJ;BLLH ULL'T dan EQ

Pai‘t Io

Jhject of Work
Historicel Zoview of Literzuture

Peview of Zizeccrimental Yorw in Literature

e el At A LAt HEPUE IR
chocrvoations of Covverceidl letrnoas

cicicrs of Commercial lLletmods
i plicd mezrinentud Viork
Surery

Couciugion

Litercet re Cited

0o
(03]

52

1™ s
(@] =

e
0o

o8
117
121

122



m-nRT W Q TR
LALD_“LA (O u\;u FRre: _»)

Purt IT.

Tellae Mo,

I. Cournurivon of Zutraction Ilethod with the
Clectric end Staum Pubeock lachine Ta-t

II. “o"wgri"on of Hottrection lLiocthed with

Sleztric Bibheook Dachine Tert as eiffected
by 7ner°¢ntr11ai1ng
III. ine) Cornarative Reoults of Lxtrection
ethod wnd leetric Pabcock Luchine Teats
Lo NfTsetod hy Lupcrecentrifuar-ing

IV, The Lr7feet of Videly VarryinT Terp2rutures
on tampline Cresum

V. & Cumnurison of 3umplin~ Creem after Stend-
in~ Twenty-four Heurs

VIi. & Comparicon of Individuaal wnd Corwvosite
Jernlin~ of Creum

VITI.amount of Lcid and Yerpereture of scid and

Creum

©]

iretional Yabhles of

JIIIIre aprroximete Vorrine amounts of leid
Uged in Teetin~ at Lech Cream Htetion

IX, Centrivu~in~ table

Xe Iottle Cunucity and Tyre of Centrifu-e

LI, C 1”33 of ibrnorral aopecrances of Pat

{II.Remadies for abnormul wsppecrances of Fat
Colunns

JIITcwrerized tehle of Cormmorciel Iethodn of
Tectine

tg
£
N
o

11

15

17

18

19

20

43
45

46

18

49



Tuble Cuatunt Continuved
Tebles of Duperirental Vork of this Thesis.
merle Mo,

YIV.e 4 Compurison of tre Stenliird wad Com-
mercicl llethcede of 1

»

LV, nffcet of Hunwin® Terrer. tires of lcid
on Perecent Satteriet and on the sprpecr-
wice ¢f the Put Coluw

V1. sZfect of Zun~in~ Teupe ircs of Crour
VI fect of n~in~ 7T ritu f Crcun
on Fercent Tulterfut wnd on tre avvear-

wnce of the Fut Coluwn

;".‘IIIQ “f*"aSt Of L.«(,u K3 : .APGZ’.‘{-.'U‘\J"}S .f th ..;-.Cid.
znd Crecwom on tre Ler—oent 2o uc*:yt «nd on
tre iorcurunce of the Fot Column

74

63

LVIITI.ZClfect of Taryin~ Temrerctures und nmounts
off Vuter nddcd to Creum, Previous to sddin-
17.5 ce. wcid (95°7- "OV~), uron tre Fat
s .

Lo - -a
and arrecraecce of tre ot

s
PapE

Perconty
Sllwn

XIX. Zffect of Lenrth of Time of Centrifu~ine
on Percent Butterfut snd on the appour-
ence of the vt Column

Ke ST feet of Centrifu~ine ot Vorious Ten-
peratures

XXI., “Zffcct of Uiffercnt Temperctu
nansion of fut Colwnn of Proone
Toets

XXII. Gffect of Ucdint Veryine Ylermncruatures of
water Durin~ Jentrifu~ins on Tercent
Potyerfut end aprcarunce of fat Colwmn

XIIT.2ffeet of Usgin~ Hed Tecder on Lot Column
on Percent Butterfut

90

98

102

106

111

114



INTRCDUCTICH

Since the ectablishment of the creamery and the
cream station there has been & need for investigation
of what constitutes an adeguate end efficient method
for cream testing., This is especiglly true under the
present cream station system, where the majority of
cream testers, while good technicians, are not tech-
nically trained for the work. This 1s of importance
in considering thut there are gpproximately aseo
cream testers in ..ichian,

Fat being the most variable and valuable inzred-
ient of cream, it is only logical that 8ll commercial
transactions relutive to creem should be based upon
the fat content. It was this that gave the incentive
to a number of asriculturul chemists thirty rears ago
to devise a simple, rapid and accurate method for the
determination of fat, which could be intellirently
used by those who either had no trainins in chemistry
or could not obtain access to a chemical laborutorye.

The method now in common use is the one £iven
free to the public in 1890 by bDr. S. L. Rahcock of
the Wisconein Acricultural Experiment Stetion with the
excentionsl modification et present of using 9 Fram
instead of 18 rram sumpnles. Details are discucssed in

the subject matter of this thecsis,






CBJECT OF THD VORK

The principal object in underteking this work
was to determine the varying percentaires of errors
of commercial methods of cream testinz.

The plan employed in determining this error
was 1n conducting versonal investigations in
creameries and cream stations, making and recording
observations of the actual methods in use, and dup-
licating as nearly as possible the observed methods
in the leboratory.

Investifations have proved that unnecessary
mistekes are often wilfully or otherwise made by
the licensed operator of the cream test.

Such investi~sations are of value in showing
the inadequacy of some of the common commercial

practices,






EISTORICAL RuVIEW CF LITHRATURE

A brief review of literature 1s hereby presented
as a proper setting for the subject matter and experi-
mental work of this thesis. 1In no way huas the writer
attempted to make &n exhaustive review of the same -
only the necessury points of connection of past and
present methods of testing are given for a better un-

derstandin< of the discussion,.

Hecessity for a butter fat test

In the early days of associated dairying, nearly
all of the creameries in the country were conducted
upon tre fathered cream system. Ilo discrimination
was muade a&s to the richness of cream, the patrons re-
ceiving pesy in provnortion to the number of inches or
rau~res of cream supplied, an inch or ~aure beine 113
cubic inches. (n the averave it wes calculated that
an inch of cream would yield 1; of butter. thile it
was recocnized that come creams would yield more than
this and others less, no practical method for measur=-
ing the butter-producing cepscity of creaum had been

devised,






The pooling system &lso opened the way to frsud.
If the milk st the factory was bourht on the basis of
weixht alone, the unscrupulous patron could obtain an
undue advanta~e over the factory associstion by water-
in® his milk or skiminz off a portion of the cream.

The pooling csystem also cuused just as much
trouble for the owners of non-coonrnerative factories
causing a check on the development of the butter mak-
ing industry. It wus at this juncture of affairs that
those interested in the development of associated
dairying suaw the absolute nececssity for devising some
simple, practical means of meusuring the percent of

butterfete.
Torerunners of the Babecock test

The first successful attempt in this direction
was made by llessrs. Schock und Balander of Cranzeville,
Illinocis, who invented a series of test churns in which
a number of small samples of cream could be churned at
the sume time, the yield of butter in these small
samples being tuken as a mecsure of the value of crecam.

There is reason to believe that this test would



haeve been extensively used in creameries had not the
more convenient "oil test"™ been introduced about this
time. Like the 3hock and 2olander churn, the oil test
was desizned to show the churnable fat of the milk or
cream or its equivalent in butter, and not the total
fat. The principle of the test is as follows: A
known volume of the cresm to be tested is placed in a
glass tube which it fills about half full. The tube
is securely fastened in a machine by which it may be
sheken lencthwise at a rapid rate until the butter
comes. The tube is next placed in hot water until the
butter melts «nd the fat collects at the top when it
may be messured with a special scale which Zives di-
rectly the number of pounds of butter per creamery
inch of cream correcsponding to the observed depth of
0il in the tube. Ihe averare per cent of faut recover-
ed by the o0il test varied considerably in duplicate
tests and did not &s a rule a~ree closely with that re-
covered by the lar~e churn, It was found, however,
that the melted 01l sepursted by the 0il test contain-
ed a small quantity o7l water which increuased its volume

so that the results by mescsurement ceme nearer the



truth than those by weizht. The recsults as a whole
showed thaet althoush the o0il test could not msake
strictly accurate distinction between the different
qualities of cresm, it wuae capable of discriminsting
between £ood and poor cream,

Neither of the tects described are satisfactory
when appliéd to milk &nd consequently are not avail-
able in whole milk creameries or in chesse factories,.

The need for & more accurate test which could
be used for milk es well as cream was apparent so
that the Virector of the liisconsin LExperiment Station
detailed ilr. . . Short, ucsistunt chemist, to work
along this line. His method ecstimated the fat in
milk., The principle of the test is as follows: The
test bottles uccd were made to contain from 50 ce to
60 cc up to the neck, which was 2raduated to show the
per cent of fat in milk tested. The milk was heated
in these bottles in & warm bath, with stronZ alksli
until the fat wes saponified and the casein and other
constituents of the milk were dissolved. he dark
colored solution vhich resulted was acidified with
strong acid znd the bottles kept hot 1A the water buath

until the insoluble fatty acids separated in a clear






layer. The bottles were next filled with hot water
in order to bring the separated fat into the gradu-
ated necxz when it could be meusured. The method
could be applied by anyone who he=d the patience to
complete the test carefully. It zeve accurate re-
sults with milks containing more than one haif per
cent of fat, but wus not reliable when applied to
closely skimmed milks, buttermilk or whey. The test
was uced to a considereble extent by dairy men and
breeders for the selection of cows e«nd was adopted
in a few creameries for determining the value of milk
from different petrons. Its use hovever wus limited,
but served acs a stimulus to workin< exvcrimenters,
Several othner ﬁethods were worked out between
1888-90, that were named for their inventors, namely,
Parson's, Fuilure und Willard's, Cochran's, und
Patrick's tests. In nearly all of these tests, the
fat vas separated by heatin® the milk with wcids or
alksalies to dicsolve the solids not fat; end the melt-
ed fat was either sepurated by gravity, or dissolved
in ether or fgsoline and meccsured on a percentue

ccale. Thece tects all Zave fuirly accurate results



for whole milk or cresm, but were not very satisfactory
for factory by products as skim milk or butter milk,
althoursh they were put into operation in a number of
creameries and served as a bacsis of payment, they were
tco complicated and not accurate enough to give complete

saticfaction,

Invention of the Babcock Fat Test

At the request of Dean Henry, Dr. Bebcock took up
the problem to sce if further irvprovements mi~ht be
made. He developed a number of different methods which
worxed fuirly well, but &« they did not seem to be of
universsal wrplication, were dicscarded and no pubvlica-
tion wus mede.

{ne of there tecte is of ctpeciel importance, since
it shows the finul steps in the developnent of thre
Babcock teste In tris mcthod, trhe rilk was rzde stron -
ly «lizeline wnd ether zdaded. “he csepuruiion of the
ethereel solution of fat wes fucilitzted by the ure of
a centrifu-al mechine, «fter vhich the ether vuec evar-

1wle operation wus

—0

orated wnd the fat nicevured. dhe w

conducted wvithout trunsfer in bottles cimilar to thoce



now used in the Babcock test. 4t first the ether was
evaporcted by fradually warmins the bottles in & water
bath, but it wes necessury to do this slowly, and this
demanded conctant attention to avoid loss of fat by
frotrhing of the liguid. It was found, however that
the ether could be compnletely driven off in a short
time without any frothingz, if tre bottles vere hested
by a jet of steam, while beinz slowly revolved in the
centrifure. Tre bottles were aftervards filled with
hot wvater to brino the sepurcted fet into the rraduet-
ed neck where 1t wus reasured. Yre rielhod wus accu-
rate wnd asonolicable to the estination of fut in whole
milk, cream, skim milk, buttermilk wnd vhey.

iany gaticfactory tecte were made by this method
with mixed milks ¢nd with milks from individual cows,
all of vrich were caticfactory except in the cuce of
milk from one cow (:Sylvia) of the Stution herd. The
results obtuined with the milk of this cow, a Jercsey
of o0n0d size &nd normel in every purticuler, did not
check with the deteiled Sravimetric cremical method of
analycise

It waes urred upon Dr. Babcock thuet this case was






1.

exceptional and ought not pretvent the publication of
the methrod, since it would be used chiefly for test-
ing mixed milk with vrich catisfactory recults were
always obtuined. Iie oppoced the recommendation of
any mcthod for general use with which he could not
secure correct recults from every cow in the Station
herd. <“hus, Sylvia, while temporarily checkinz re-
sults, becuame the deciaing factor in brin~ing about
such moaifications of the test aes to meke its appli-
cetion univercal,

Tiany ettempts were mude to overcome the difficul-
ty by uce of other reu-ents. *inally it was found
that when csufficient concentrated sulrhuric acid was
sdded to the milk to dissolve the precipitate that
first forms, «nd ether afterverds saded, the test be-
ing completed as before, that ull of the fat could be
recovered in every care. Luter, it appeared that
eaqually wccurute resultis could be obtuined by increas-
ing the quantity of sulphuric scid «nd omitting the
ether. <1he ucid rendered soluble all solids not fut,
while the heet evolved in the mixture melted the fat,
allowing it to rice to the surface. hen such 8 mix-

ture vas subjected to moderate centrifural force, the






11.

fat was gathered in & narrow fraduated neck of the
conteining bottle vhen tre per cent of butter’fat
could be immediutely determined by incspection. This
method was applicable not only to whole milk and
cream but equally so to &ll of the by products of
the factorye.

l.odified in this way the tcet is the one sent
from the Wisconein Experiment Station in 1890, known
as the 3Babcock tect.

It is worthy of note thet so completely was
every detuil worked out before it was pleced in the
hands of the public that no chun~e has been made in
the eccential features of the test. The method of
measuring the milk, tre volume of the sampling pivette,
the chaeructer of the test bottle ¢nd the technique of
the operation remein toduy the sume as left br.
Babcock's hands in 1890. [he mechutnical meke up of

the apparatus has of course been improved.
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The followin~> is & brief curruzry of the experi-
mental work on crewrm testing as found in literature,

r

T
4

ne vwriter hug cearched throu”™h the Lxperiment Stetion

7 text books wna has conculted bulletins

Zccords, delr
which would hruve dircct conneciion with the exreri-
rental vork of this thecis. “he writer hue not at-
tempted to recony wll the exrerimental vork on éream
tectines,

Tre revicw of the past experimental vork is ~iven
with the view of giving as comorchensively as pocsible
the nuture of the experiments conducted. LSome concliu-
Cicrs te trere tebles sre recorded.,

It 1s necessary to state in this connection that
no similar exporimental work we to tubles worked out
have been found in literature or appesred in any simi-
ler form.

Siermund and Cruig (1) stete tre followineT:

™M

"Phe Zubcock teot surieccts itgelf ut this time s&s a
gsubject of invectiwtion. e reco nized the limita-

tions ol it

0]

precicsion when testin® hich fat creams

but on the other hend vren teotin® rertielly churned



}_]
.v

currles ite sccurscy reprerentiny the fut content

pe

)

of e¢ntire consi-unente «s compured with tre extrac-

5

ticn rethed wrpeasred Lo bte much Trecter.”

"pecordinTly, e mustier of coroarative toots
vere conducteds It wus declded to uvte a 24 bottle
gsteum driven 2ubcock mechine with « epsea of sbout
¢50 revolations per minute; a o5 huttle slectricul-
ly dariven nmucrine with & speed of ciout 1200 revol-
utions per minute wad to cowpore recults vith thoce

N

cf tre ecxtruction method., 27 ernloyin~ onlr roro-
~enous csmwples it wos pos-sible to nee the results ob-
tzined by tre extraction methed as a standard. In
the F0llowine corruricsons e were coreful 1o select
cnly thore recults in vhich cuplicate determinations
by this mnethod checked c¢locely.”

"The EZubeock terte vere «lgo nede 1o duplicate,
employing an accurutely velshed 9 7ram sunnle. nfter
Tiret dilutin™ the 9@ crum curmple with an ecual volume
of vater tre uuuel procedure for carrying out this
test was folloved.” Comparutive reculte wre &s

follovs:






Table I. Comparison of Lxtruction l.ethod with thre

lectric end Cteom Subeock Cwerine Dernte,

lumber Lxtraction lectric Steam
rethod “uwbecock Rubeock
. acrine Lucrine

37.20 28.40

[
(SN}
)
L[]
[eg}

40,70 42,00

0o

"

(@]

.

o] "
- (@]

3 30475 39.40 59.20
4 43.64 £54.50 45420

"It ves interesting to note from there fitures
thet «lthourh in no cese did the three methods check
there wae nevertheless & cheracteristic relationcship
between them. L[he ficures of the extrauction method
were invariably lower then those by 2ither 2ubcock
process, wnd the electricully driven macrine cave re-
sults which were, ag a vhole, lower than the steam
driven rmechine.”

"4 review of the text book and other publications
upon this rsubject indicuted thuat with mechines of our

type & mininmum cpced ¢f chout 200 to €00 revolutions






.|
.

per minute wae ecsential to accurate recsults while
directions re~urding the maximum speed were ratrer
indefinite, sbcut 1200 revolutions per minute being
the hi~hect speced thet wus noted. Upon the asswuip-
tion thet the sreater centrifurel force pocesessed

hy the electric mecrine did huve some influence upon
the fut column, furtiher compurutive tects were made
et a speed of 1200 revolutions per rinute."™ Tre re

sults of thece tects muy be tcbulsted s follows:

Te.ble I1, Comparison of Zxtraction llethod with

b

Zlectric Bcbeock lachine Test as effected by Supner-

centrifuring.
Dumber Lxtruction Llectric Bubcock
I.ethod l.achine
1 58.54 58,80
2 43,49 44,40
3 38438 Z9.30
4 54 460 344,80
5 ST473 58410
6 56458 o730




"3y comparicson with the first scries of tests
it was found thet the averase variution under the
increased speed had dropped from 1,6 to about .6,
which quite cleorly demonstrated that the addition-
al centrifucal force glone was the responsible a“ent
in effecting the change in variation of results."

"Cur findinfs lead us to the ocinion, which we
believe has not been previously expressed, thet any
speed gbove thut minimum necessary to bring all the
fat to.the top exerts & correctina influence upon
the leneth of the fat column.”

"A final ceries of experiments were conducted
with & view of determinine this point. A Babcock
super-centrifu~e oncrated at a speed of 1600 revol-
utions per minute wus uced."”

The following comparative results were obtained.
Table III. Final Comparative Recults of rxtraction
liethod &nd hlectric Babcock liuchine Yects as effect-

ed by Supercentrifuring,.

Number Extraction Slectric Babecock
ethod I'achine
1 35400 25460
2 45.18 15,20
3 10,83 20,860
4 59.12 594,20
5 37.49 37.40




l“"
-1

""he difference in trhe averare of the above
recults is .01 percent, while the rfrestest sincle
variation is .10 percent.”

"Pror: the foreroing experinents with the
Babcock method &s applied to crecum testine we be-
lieve trut we nhave brou~rt out & ncw conception of
the purpore of centrifural force, in demonstrating
thet by applyins sufficient centrifural force in
the opecrution of the Babcock method for creum tect-
in7, it is a rolutively escy mutter to produce re-
sults which compure fauvorsbly with trhoce of the
ether extruction method.”™

Juthrie (2) summarized tre followine:

Tsble IV, The Zffect of Widely Varyines Tempera-

tures on Samplins Crecm.

Humher Aversce Avera”e Averate Lverate Tect
of De- Temper- Tenmper- Tect of of Varm

termi- ature of ture of Cold Cream
nations cold warm cream
cream cream

Percent Percent

83 6.597 $2.5°F 00.66 00.86

[$))

“

"thece fiTures srnow that the test of warm

cream 1is £lichtly hi~her than that of the cold."



~
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"Scoville &lso publicshed deta on campling
cream that stood twenty-four hours. This was al-
ways eour, fairly cool, and wus guite thick. The

following is & summary of his fi~ures.”

Tuble V. 4 Comparison of Samplins Cream after

Stendins fwenty-four lours,

Number Averg~e 'Test averu~e rocst Averere Test
of De- of Creum “ak- of Cream Tait- of Cream Tak-
termi- en viith Ilc¥ey en with licilay en with Dip-

netions ube Eefore Tube after prer after
Hbtirring Stirring Stirring
Percent FPercent Percent:
35 41,69 41.55 41.88

These tebles show that there is a very little
difference in the test of the creum, whether thorourh-
ly a~itated, partially mixed or not stirred at all.
The latter table glso shows that there is very
little difference in the test of the cream vhen the
sampline is made with a licKay samplinT tube.”

" Scoville @lso found that there is very little
difference in the amount of fet in the cream when

campled ihdividually or comporitely. The following



14,

table chows the recults of his work. Zach compos-
ite cample vas composed of portions tuken from

two to six cans of cream.

Table VI, A Comparison of Individual «nd Compos-

ite Sumpline of Crecm.

Number I'umber Composite fumple Individusl
of Com- of In- Sample
pocite dividu-

cerples &l Fumples Pounds Xat Pounds fat
20 83 3,183.50 3,169.,71

This table showe a difference of 13.79 pounds
of fut durins the tventy days or a little over .4
vercent of the entire emount of fat in favor of
the patrons. 7Thris ies the opposite of what Lee and
Hepburn found, for, accordiine to Lee's readines,
the composite fell below the dailly tect .27 per-
cent and, accordine to Hepburn, the compocite
samples s+vowed .16 percent less fat than in the
daily sumple.”

A summary of Hunziker's (&) wvork on cream

.
tes tingo



Table IIX1. Showine effect of testing two
weeks old compocite semples.

ehble IV, Zffect of irmproperly Zept com-
poeite surmples oun creamery receiving 20,000
pounds of fet durin~ month of July.

Teble Ve Chovwinz effect of storinz warm
creem cwmples in verious types of sumple bottles

and at different tempcratures.

Table VII. umount of acid and lempersture of

Acid and Cream,

Amount of fcid

I‘:&Xo ; I.:inn

Cream tectin~ 30,5 fat-18 e, 13.0 cc: 8.0 ce
" " " no g w 7.5 cc: 4.5 ce

" " °85 "™ 18 M 15.0 cc:11.0 ce

" n " " 9 " 5.0 cc; 2.0 cc

Yhere crecm end ecid are zt room temperazture,
sbout 700F, a zood test cen be obtuined by using
acid with & specific rfravity of 1.83 in amounts
not to exceed the zbove limits.

"inety six teste with cream and acid aut tem-

peratures ranting from 40 - 110°7 choved no vicible
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changes in the percent of fut and the clecrness

of the test, 'hrere the uamount of wcid uced was
roverned by the color of the mixture - »here the
amount of acid wus not re~uluted by the color of
the mixture, but where the sume amcunt of acid

wes used ot all temveratures, the resulting teste
varied widely. In cese of cream und acid at 4007,
it required more snakin~ to affect complete action
0f the acid on the cream, but the tescts vere clear
and percent Tat correct. In the case of crcam and
zcid at 10097 or above, the tests were very dark and
charred.

Teble VI. Lxperiments to determine the effect
of one and two additions of vater on clearness and
accuracy of the tect.
ihe wvera~e cf the tects with two aaditions of
vater practically a~reed with the ~ravimetric fut

cstimation. The averase of tre tects with one addi-
tion of water vus .17 percent hi~her than the rravi-
metric fut estimution,

Tuble VII. Showin® effect of speed of tester
on accuracy of test.

A reauction of epced from 1000 to 400 r. p. m.

ceused & decrcuace in the test of 545 fat.
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Tgble VIII. showine impurities contained in
fat column of the Zcbecock test ¢nd recultin® error
in readins the test.

‘re percent fet renved from 9&.15 to 98,94,
avera~ine 95,62, 1he mercent of umpurities varied
from 1.06 to 1.85, «vera~ins 1.36 percent, end the
error in the reudins of the test due to there im-
purities fluctucted between .26 und .61 percent,
avereTing 4520,

Table I¥X., Showing effect of amount of acid
used on tre percent of impurities cf the fat col=-
umn gnd on the reculting error or rewdine,

“here 14 cc acidéd were uced, the inmpurities
roce to £0.67 percent, with a conrequent error of
reading of ¢.68 percent.

Table Xo. <thowinz effect of derree of moicture
and heat in tecter on the percent of impurities of
the fat column and resultinz error of reading,

TYeble ¥XI., Chowinz percent of residual fat in
twenty-cix cream tecste,

sbout four-fifths of the li uid fat were found
in the liquid portion and one-fifth of the recidusl

fat :.dhered to the “lacs of the tect bottles. The



total recsiduel fat fluctusted between 229 gnd
.38 percent, avera~inT 28 percente

Juhle 1T, Shoving effect of richness of
cream, <tyle of tecst bottle «nd eize of charre
on percent of reciduel Tate.

There seems to be a tendency towurd a clicht-
1y hi~rer percent of res¢idual fut in tecte vith &
9 7rem char~e than with an 18 fram chare, but
the difference between the two is not frest encuh
to be of much consecuvence,

Jable XIII, CShowine effect of condition of
creum on nercent of reesidval fat.

“re condition of the cream hase no noticeable
effect on percent of recidual fut. wvifferences bhe-
tween sweetl «nd c¢our creem vere no ~rewter than
trhe variations between different camples of the
came Credan.

Yunle XIV. =cshowine effect of speed of tester
on percent of residuul fut.

‘he speced cof the tevrter exerts a murked in-
fluence on percent reclducl fute.

fuble XV, Urowin~ percent of volutile Tutiy
zcids 1ot in the dutcock test wund recultine error

of readin~.



Tahle VI,  Showin~ effect of gmount of wucid
used in the 2ubecock test on lovs of veoletile Fatty
eacide wnd on the rerultin® errcr ol rewdin~e

Tahble IVII. vhowin~ effect of tomnersture in
tester on loss of volatile fatty acide ¢nd »resul-
tin= error of re«din™,.

Yuble LI¢, rhowin~ reudinT to the bottom end
to the top of the meniscus, percent menicecus end
mravirmetric et cotimetion.s shiece tests vwere resd
st 12092,

PYuble AXI. “rowint resulte of tests read with
the nirror ( 9 “run 50 per cent bottles were used).
Tecte were rewd ot 13507,

Tuble LXTI. ©Srhowins a cowmpuricon of ~1lrmul
reodinss vith trhe recults of tre frravimetric
celtimations.

mevicew of ewperimesntal work of Hoss wnd Ic
Iacrnery (4).

dabhle Voo Somrarative results obtained in the
“eebeock test by velrhinT wnd measurinT the cream.

teble VIo Tcnvth of tire nececsury for fut to
reacn cwme termocrature o vwter in hoth.

Yeble VII. Toreereture of licuid in di fferent

sJabcock tusrtv tottlce

]

parts o






Table VITI.  Zffect of using #lymol in read-
ing trhe fat column in & babcock creum test bottle.
1'he data show that the addition of ~1;mol
lowers the reading of the fut column in the chort

neck bhottles l.H per cent, «ud in the lonT neck
bottles the Tut column is reduced but 1 percent.
Since tre reuwdin~ on the short necx bottles is .5

I3

v

rcent nil-rer thzn tre reedine on tre lon~ neck

o]
«

D) e v qq . - PR ]
the cunie recults wre obtuinede.

bot

ct+
—
(4]

)

{
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Tuble I4. DThe chemical metrod cormmnared with
the Zubcock retrod - ethner beine aced we & fut ex-

T

Vi

¢}

reduced by adding ~ly-

w

cu

{iz

tractor. The menis

rnol sad fut colwin rewd et 15092,
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DLoCRIPDICH OF APPLILTUS

speciiications for ctuniturd appuratus and chen-
icals Tor testine creum “or butterfiut bty the Bubcock

tecst,.

<
[¢2]

Two trpes of bottles trall be asceented as ctun-

durd crewn teet bottiles in Ldichi~an,.

Creem Tgut Bottle 1: 00 per cent 9 ~rum short

neci cream Yest bottle, sruduwted to o5 per cent.
Jradustion - the totul percent fredistion chall be

Ead
T

50. Tre ~ruedusted portion of the neck ¢hall have a
lensth of not less trhan 25 inches (53.5 mm). The
crafuation crall reorescent o percent, 1 percent and
«d MaTrcent,.

Tre meximum error in the total ~raduution or in
any purt thereof chall not exceed trhz volume of the

smallest unit of tre =sradustion.

shall be cylindrical and of uni-

(@]
a
oy

Ieck - The n

form internal dlwcieter throuthout. the crrinarical
part of the neckz shall extend at leact 5 mm. below
tre lowest and wbhove tre hi~hest ~Trucuction mark. The

top of the neck ¢rall he flared to a cdiuvmeter of not

e

less than 10 mm. Tre cherre ¢f tre bottle <hall be

9 rrs.  #£11 bottles chall bear on top of the neck






LT

gbove the creduuntions, in »luinly le~ible charac-
ters, & murk definin> the vei~ht of the charce to
be ured - ( 9°re.).

Eulb - The curuzity of tre hulb uop to the
junction of the neck shall not be lers than 45 cc.
Tre screne oy he either crlinérical or conical with
the snillest diumeter «t the hottom,.

Tre totel heient of the bottle csrall be between
5 7/8 wand 5 1/2 inaches.,

Crezm Tect 30ttle 2: 050 rer cent 9 sr. long

ngex creun tecet bottle, sraduated to .5 percent. The

Q]
oo
3
@

grecifications in every dz2tail e specified for
the 50 per cent 9 »r., chort neck bottle chuall apnly
for trhe lon~ neck bottle, excepnt that the total
hei~ht chall be between € end 9 inches, and that the
maximum error in the totel 2rcduwtion or in any part
thereof shell not exceed 50 purcent of the volume of
trhe cmullest unit of tre graduation.

Pipette - 9 cc pipettes gre commonly used, but
gince crewm ig wecithed in pluce of meerured, detuil-

ed cpecifications of the pipette &re nct necessary,

icild mezcsure - Cogrucity 17.5 cce. Thourh vary-

ine amounte of acid are uced, depencdinz unon the



method ured in testingy, =z 17.0 cc acid measure 1is

very conveanlent. Trnlie muy be a cirple ~luss crl-

D

-

inder ~"ruduuted to deliver 17.0 cc. L4 conveanlent
little device is the tmall ~lecs dinper, by which
the proper cuantity of scid muy be dinpved cut of a
lur~er combeiner «ad roured into the tect bottle.
Canccity ueine u.b cc,.

Centrifwres - Hund end nower centrifu es

4+

elther ctzum or clsctrical are used, varying in

[

gize wnd bottle cepaucity sas factory conditions re-
auire. Ther all concict ruin’y of a horizontal re-
volvine dick or vwheel provided vith swin-ins coclkets
to hold tne bottles. 4Lt rect treve cockets allow
the bottler to stend upri~ht, but vhen in motion the
centrifural force cuuses 1he cocizete to ewinege out-
vaerd, brinvtineg tre bhottles to a rorizontsl position

with the necks toward tie centere.

Calipers or Dividers - Uced for mewsurina the

L3

fet column. Resdin’s sre accelerated by ucsing cali-

pers with a stiff rinve.

v

vater bath for cream samnles: Should be conven-

iently arransed for re~ulatin~ und recordins proper

temperature of camples.



Water hath for tect bottles = Should be of

cufficient size with nececsury cquiprent to main-
. - 0
tein o conttant temperstare of 1559F - 140°F,

Creem tectin~ scales - Several tyones of

belances desirned for wei~hin~ crecam char~es are
on tre rmurket. The emall torsion bulances prove
to be very setisfactory if cure 1s tsken thut the
importent niectel parts are not eallowed to rust.

In lichisan cream test scales must comply with
the followin® srvrecifications:

l. Tre scales chall be provided with a grsdu-
ated face of at least ten divisions over which the
pointer chall play.

2. The pointer must reuach to the fruduated
divisions &nd cshall termincte in a fine point to
enzble the reuadin-c to0 be made clearly and distinct-
1ly.

3¢ The clear interval hetween the divisions on
the ~raduated face shall not be lers than five one
hundredtns inch,

4, 1ll scales whose welcht indications are
chanved by an amount c<reater than one hualf the toler-

gnce allowed, vhen £=t in any pocition on a surface



making an ancle of three degrees or apvroximately
five percent vith the horizontael c¢hall be equipped
with levelin® screws wnd 4 device vihich will indi-
cate vhen the scele is level, provided, trhut the
scale t£hall bhe rebulanced &t zero e:uach time its
rosition is ultered durins the test,

5, The zddition of one hulf rrain ( 30 milli-~
srams) to the sczle when lozded to caoucity shall
cause a movement of the pointer at lceet egual to
one diviesion on the freduated fuce.

6. <The sencibility reciprocal and tolerance
of creaem test end butterfet test scules chall be
one helf crain (30 milli~rums).

Menipulution of Bulence

l. Level tne balance esacn time before usin=,

2. ndjust or belance the inztrument immadi-~
ately before wei~hing end meke sure that its beam
gwin~s freely and does not csticke
5. Protect the balunce from air currents. The
settine of the balance in a hox larse enou~h for
convenient operation wund with the neur side open is
recommended .,

4, Use accurate wei~hts only and be sure they

are clean,



:.Lo

5, Releuce the balunce slowly and eusily.
Careless and roufh handling mey duma~e spring bunds
and dull knife ed”es,
6. Do not use the bulance when out of repair,
leithts = 9 gruam wei ~hts for 9 oram cream
test bottles, preferebly ¢tumped correct by the U.S,.
or State Bureau of wtundards,
Specifications for stundard 9 oram wei~hte.
l. Wel~hts shall be of brass or aluminum.
2

. 'ei*nts shall have emooth surfaces and no

charp points or corners,

]

3. 'iei~hts shall not he covered with a soft
or thick coat of paint or varnich,

4., 411 wei~hts shall be clcarly murked with
their nominal value, i.e. 9 for nine ¢rum weizhts,
5. The tolc¢rance sheall be forty millicrams
for nine Tram wei~hts and fifty millicraems for
ei~hteen gram weivhts.,

Chemiculs =

1. Commercial sulchuric scid, specific
Fravity 1l.62 - 1.63.

2. Ulymol - & wnile minerzl 0il of high rrude,
with specitfic Truvity lecs than that of butterfut,
ucually colored red with an aniline dye to facilit=te

reugine the tecst,
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and rupid determinution of butterfut in milk wnd
milk products, such us cream, buttermilk, skimrilk,
butter, chcece, etc.

n account of 1ts uwccuracy it nas been waopted
in many stetes we the official method of determin-
inz the fet in milk and crecam,

“he principle of trhe test is es follows:

l. 3Bured on tre uce of culpruric sgcid.

2« 3Buced on centrifural force.

Zihteen ~rums of trne subctunce to be tested
(¢ 17.6 cc of milk, ekim rmilk, etc.) is put into s
7lsee bhottle with a lons cruduated neck. To this is
gaded 17.5 z2c of sfulohuric acid. The tect is barced
on tre fact that stronz sul-huric gcid (evn. ~r. 2.¢2
- 1.63) will diceolve &ll non-‘“satty =0lid constitu-
ents of milk end other cuiry prodiucts. (Snlphurie
zcid 1s preferable to other mincrul asceides on account
of ite effinity to vwater. “hen mixed with milk, the
mixture heats rroutly, thus zeerin~ the fat in liouid

form without the acrplication of artificial nesat.)






¥hen the acid is mixed with the milk 1t turns dark
colored, due to the effect of the sulphuric acid on
the nitro~enous conetituents and ru~ar in tre milk,
The ecid &lso increuces the specific ¢ravity of the
rixture. The fat ics then censreted from the acid
colution by whirline the bottle and its contents in

a centrifurul machine, ucsually for ei~ht minutes.

Two ecditicns of rot wuter are finally added to bring
the cepurcted fet into the ecreduuted neck. ufter re-
moving the meniccus by auidin™ a f;ﬁ drohs of 21ymol,

the percenture 0L fat 1s reud directly from the ~rad-

uctions.
lakine the test

Securinc the cream scmple: It is very important

that the emall ouentity of cream tuken for the test
mucst be truly reprecentetive. The percentace of fat

in the cream in one purt of the can vhen it is re-
ceived muy be very different from that in another purt.
There is a tendency for the richer cream to ricse to

the top, for lumpe to form in the sourine of the cream,

and there is likely to be a considerable amount of

heavy creum stickin® to the cides of the can. The
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object therefore of thoroly mixinge the crcam be-
fore the cample is teken is to cause every por-
tion of it to be alike in fat content, so that
any ssmple tuken out will be the came in fat con-
tent as eny other surples To accomrlish this the
creem muct be thoroly stirred, ~ivin~ it & boil-

in® motion. Tre sides uand chouldasr of the can

0]

should be carefully scruped and the scrapines
well mixed with the othrer portions of creaem be-
fore cumplin-,

Compnoeite samples: Cream beins thick, vis-

cous and rich in fut it is difficult to secure an

accurste sample of it and &lmost impousible to se-
cure & reprecentative comnorite sample from a num-
ber of cuans. For thece reasons comroosite sampling

of cream is not permitted.

Preparution of rsumvle: Cream swumples which

are not lumpy or too thici reanire no other prepa-

rution trhun thorouch mixinZ previcus to weiching.
when frozen or churned creaum is received the

aderuate method of sumpline is to first varm it

glowly to mawxe it more fluid and to melt the



>lobules of butter. In trhe cuce of churned cream
warmine must be ~radual and shoi:ld not exceed 100°:,
Tris will prevent "oilin<= off",

Very thick, hewvy creem snould be wurmed to
85°7 or 90YF. then poured csrefully end weiched out
at once.

Viei~hin~ tre sample: V/hen bottles are placed

on ¢r removed from the scale, the scale cshould &l-
ways be locked. A1l maninrulations of the pans
should be accompliched throuch the lockine device
end not by touchins the pans,

A fenesitive bulunce is ucsed for weirshing out
the cream. Cne 9 "r, 500 cream tect bottle is bal-
anced on the scale, tre lstter chould be placed on
& level and £0lid teble. wufter balaspcins the bottle,
& 9 ~ram weirht 1¢ pluced on the oprosite scule pan,
and by meuns of & pipette enouh crcum is let into
the test bottle to balance the weisht. “The correct
gmount of cream by weicht is nine £rams,

Yy crewm is weicred in place of r

Since the cpecific ~revity of crezm is lower than
that of milk, (gp. ~r. of milk 1.032, that of creum (40 =

sC908) a 17.6 cc pipette will not daeliver 18 ers.



of eream, or 9 cc pipette - 9 ~re. cream, and
the result will be too low.

Bacterial activity not only increuces the
acidity of tre cream but proauces fas bubbles
wrich are reld in suspencion and decreuce the
specific fsrevity of crcam.

The determination is further corplicated

by the varying viscocity of cream. If cream hes

& hish viecosity an apprecighle amount will ad-
here to trhe <locs of the pipette wnd as air

bubnles wure “e¢nerclly precent in crezm and tend
to rice slowly, the reel amount of creaum falls
chort of the deoired weicht.

Correctnecs of fat determinations in cream
can only be obteined by weirhinf.

ixines with acid: The amount of acid added

will vary from 10 - 12 ce, dependinZ on the rich-
ness of the cream, the strenvth of acid, &and the
temperature of the cream and the acid. The richer
the creum and the hisher the temperature, the less
acid is required.

'he followin< para”reph discucses the amount
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of acid commonly used in the three stendard
methods adopted.

If 9 rrems of cream are used, wbout 9 cc
of @cid 1s wdded or enou~h to turn the s:ample
to a chocolute brown within a few cseconds. By
holcin~ tre tect bottle in & slantin= position
and clowly rotatine it, the acid can be added
in such a4 way thaet it will flow down the side
of the necx and waush eny crewum etici:ins to the

neck down into tre bottle.
liethods adopted as stendard

'hree methods of verformins the tect have
been edonted us stendard methous, each of which
insures sccurete resulte,

lethod T - (1) Add stundard commercial
gulphuric &cid until the mixture of acid &nd creeam,
irmediately after shakine, recembles in color
coffee with creem in it. TUeuully shbout & - 12 ce
of acid 1is required in the cace 07 the 9 ~ram
bottle, the amount needed derendin~ on the temper-

gture of acid &nd crcam and on the ricihness of the

cream,



(£2) “rirl in stunéard centrifu~es at rroper

cpeed, Tive, tvo wnd one minutes, recsrectively,
fillin~ the bottles with hot, soft wuter, temper-
ature 1107+ or zhove, to tre hottom of the neck

efter the first whirlin~ ¢nd to nezar the top ~rud-

~

e
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wstion after the escond whirl

;hod IT. = (1) .3d 9 ce of water after

te cream nus been welorned into the taot bottle

and before tre acid is wdaed, then add 17.5 cc wcid
and rroceed oo in orevious method. Whis method is
zirolicanle with the 9 ~rum bottle onlye.

(£) Swie as in cthed I,

Jethed ITT.- (1) add © - 12 ce of zcid in

the cuese Of tre 9 ~ram bottle until the mixture of
crean &nd acid, wfter ¢hokxinT, has a chocolate brown

Y,

color. «fter the cream und acid heve boen thoroly

mixed «nd &ll lumps have cornpletcly dicappeured, odd
& few cubic centimeters (10t less than 5 ce) of hot,
goft water, mirl five minutes, add hot, soft water

to near the top of scezle end whirl one minute,

(2) Proper speed of the centrifure is 800 rev-

ct

H

olutionz rer minute for an 18 inch diuieter wheel wund
1000 revolutions per minute for a 12 inch diameter

wheel,
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Centrifurin. - lter 17ce addition end mixinT

of the weld, tre Lect bobtles wre ploced in the
centrifue and viirled.s It 1e importunt thut the

roquired speed he vwlvers et vn. Cure we to prorer
speed 1g ecrential o8 the results obtuined by too
clow wiirlin~ nmey fecem 10 be &1l ri-nt, often ob-

tainine a clear cepuration of fat end —ood dunli-

catew, even vhen the fat 1o not corpletely cepa-

2cudin~ the tect - Mlatten thie neniscus by

~u Tew drope of #1201l upon the fat colunn.,

e
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This fecilitates the readinr. Tre test hottles are
pluced in & vutlcr buth at 10597 - 14090 for thrree
minutes prior to re.din-.

Usin~ a culivers, tre tevt is read hy mescur-
in™ from tre lover to thre unver extrernity of the fat
column.

Anocarunce of fot column - Uhen the test is

mude properly the fat coluwnn is cleur, i.. free

from curdy or charred nmeterial, truncluccut, hac a
~0ldzn yellow or umbgr color wad trhe top wnd hottonm
linz2c ere thurply ceviaed. 'fre liguld below the fat
column ie &lso clewr wnd no curdy cvr ¢rarred motorivl
ig found st tre tio of the 1linid, or wt tve junction

of the 1li:mid sna ot z2olumn,
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Purvoce ¢f cxreerirantal work: re experimen-

tul vors ves Lo ¢tady trhe 1ncrocscoed or decrowced
efficivucy of cownrerciul et oun, with the accom-
“int oeaares Tor Tre curne.  Since noct conmer-

3 .- oy 4 Y S T -
cial rmethode Thuve & love

&)
=

efficiency Lrun tre etun-
daurd mctrod, trhe rorcdizss for the cuuves of thre

lower efficiecne; vere ctudlad, end results tobvlu-

irment woried.
Mhe cuperimentel vpert ie divided iato:

Preliriner;” inverti tioncl vwork in vwhich the

metvhone und nracticcen of cormmercial creom tesiin~
vere obrurved ond Gutu recorded, vitn cormoentin?
notes on their netrods., iz work wee carried on
from llovemrar 19, 1¢21 to lrch 4, 1°Z2. ozt in-
vecti etions vere mede on dotwrday, vhich ves venully
the buciest dzy of tre veek «t 1ost croar stutions

room oot
J IS VA O

e

nT metnhouws vere conreruently obverved vren

nerhoeng they would be nmocl ept 1o

2
«
o
.
¢
(81
pooe
&
)

Lrrlied cxnzrimential work vihere euch

method veae compared with the stundurd ret-od zs to



its efficicnacy, folloved by experimental work

,

- .

which evposzs the errcor in certuin commercial
practices of crcum tecting., Ihis vurt is sup-
nlemented with tublec, vith the object, recults
of ewperimentel work snd conclusions of esach
tuble.

In no c.ce have predztermined recults been
concidered,

nxplenatory note - BDuaplication in labora-

5

tory of oncerved conniercial melhour were mude s

«

carefuilly ss pousible, Yowever, methois obhserved
then may be nuite differznt from the onss the 1li-
cenced oncrutors now rpirform. ot moet stations ob-
cervations vere mude without revian~ the overator
avare of it. higc was done to cet at first hand
the operator's method of testin~, ©re writer
vouches for tre methods observed undzr cwecifice
dates, but does not uurantee Lthet the methods now
are thrhe ssme. Trnis 1s geccouanted for by tre more
ri~id enforcement of the ctate laws uat present in
revard to cream tssting,

The ceuneral neatness and caere of the operators



in conducting tne toot is commenashle in moet &11
c:ces. .ot oncretors were co0od pructical techni-
cians cud their methous of technicue cuinnot be

ceverely criticized.,

Choervetione of commercial metnods

Sampling: The care with which ssmoles were
tulkken veried with the amount of work the opnerators
were obli~ed to do. Il.0¢t observations were mede on
Saturdey, “cnerully the busiect dey during the week.
vnly in & few czees was cumpling ao repidly done
thet & cuestion mi~ht be raised s to wrether it
wes truly revrecentative of the contents of the full
can of creum. .02t samnles, however, were ruther
hurriedly tulzen but wrich could be called ~ood ren-
resentztive cumnles, In & few cates extra care znd
precaution were talzen to secure the most reprecenta-
tive caniple pocsible,

Prepersation of sumnles: Leneraelly the crean

wm

amnles were wel‘hed without any preliminary prepa-
rution. & few oper-tors were very cureful wund varm-
ed tne camnrles orior to vel~hine, FettinT the cream

in more fluid form wnd free from lumps. _~ven trouch



ohservations were mude in the winter no frozen

creuam samnles were ceen takene

ter

ei~rin® tre cumnle - eirhine vas well

done in &ll ceres. Bottles were curefully bal-

anced previous to wddin~ the 9 Tre. cream. Torcion

oo

halences wei~hin® sin~le cunples vere moct ~cnerul-
ly used.

lidxin - with zZcid - The gcid used wae of rood

color &nd vus rurchased by the operator for tecsting
purpoces,

"he gcid and cresm were chaken to~cther in the
tcet bottle until a chocolate color wopeured. The
cction of the wcid vuae then checked by the use of
warm or rot water.

Table VIII, The ipproximate Verryine amounts of acid

used in Testinz &t euch Creum Stution or Crecrery.

IIO. Of ilm'to I-Oo Of lim't. I\IO. Of j‘am't.
craam acid eroam acid cream agcid
stution c.c. station c.c. cstetion CeCoe

9 9 9 17 17,5
17-19 10 9 18 9

9-12 11 9 19 17.5
20 12 17.5 21 15,0
13 9 22 17.5
14 17.5 23 9
15 17.5 24 9
16 5.8 25 9
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Addition of water = The amounts of wurm or

hot water used to check the uction of the acid
veried vith the amounts of scid used. Larse guan-
titiec of wuter were urced where lur’er umounts of
acid were added. wenerzlly from 5 - 10 cc of warm
or hot watcr were uced before the centrifuqing,

Centrifuring - Jlumbzr of minutes.

There is quite a veriaticn in number of times
the test bottles were wirirled and the lenoth of
time for cach wrirling. 1In most cases the proper
speed vas muintained re~urdless of the kind of
cenirifuse uced. Tre followinz table Tives the num-
ber of times the tect bhottles were centrifuced, the
rinutes of each wrirline, and the total number of

minutes,



Teble IX. Centrifu~inT Tuble.

Creum Centrifuring 'o. of tires Totul
station minutes
1 4 - 3 2 7

2 (2-Z2)-(1-2) 2 3=b

3 (5-6)-(%=1) 2 557
4 4 -(2=3) 2 O="7

5 5 -(1-11) 2 6-6"
6 (3=3)= % 2 3.-0k
7 5 - 3 2 8

8 b =(25-3) 2 75-8
9 5 - 3 2 8
10 o0 - 3 2 8
11 O - 2 2 7
12 4 -(1-10) 2 o=-5"%
13 O - 3 2 8
14 4 -1 2 5
15 50=20 turns 2 -
16 5-2-1 3 8
17 (2-3)-(2-3) 2 1-6
18 5-2-1 3 8
19 b=3 2 8
21 3=-1 2 4
22 3=-1 2 4
23 £=3 2 5)
24 3-1 2 4
25 5-2 2 7

ind of cesntrifures used - For experimental

purposes the type of centrifure usced wss noted and
duvlication of work in laborstory wes curried on by
the use of eimilar centrifures. Thre accorpanyinge

table ~ives the bottle cepacity and t.ine of centri-

fure usede.






.o
e

Table L. Bottle coarucity and t;pe of centrifu~e used,

Creum St=tion Bottle Carcccity Type of Centrifure

1 8 Slectrical
2 12 n
3 12 "
4 8 "
5] 8 "
6 8 ”
7 8 "
8 12 "
9 8 Hand
10 24 Steam
11 . 8 Zlectricsal
12 7 Hand
13 12 "
14 10 "
15 8 "
16 48 Steam
17 24 "
18 24 nlectrical
19 12 "
21 20 Steum
22 12 Llectrical
23 12 "
24 12 "
2b 12 "

Uce of water buth for test bottles: Commercial

opzrators cun be ri~htly criticized for not having a
convenient and proper tempercture wuter bath in which
the test bottles should be pluced previous to reading

the tests CUnly two of the twenty-four opcrators used



& water buath prior to readin® the test, five op-
erators toox the bottles from steam centrifuses,
while the remazining fourteen rcad the test as the
bottles were token from cold centrifures. A later
teble, To. 7, shovs the effect of usin~ a proper
temperature water bath upon the percent butterfute.

ReudinT the test - Use of =lymol. The cor-

rect percent of butterfat cunnot be uaccurately de-
termined without the use of <lymol, & licht miner-
al 0il usvally colored red to fucilitate the read-
ins, The olymol, called by oresrstors "red rcader?
flattens the meniscus, £o0 the fat column can be
measured from the straicht line on top to the
strai~ht line on the hottom. Five cperators did not

ucre clymol, one uced it occarionally, while the other

’

ei~hteen used it in readin® &ll the tects.

Lppearances of fet columns - The appearunce of

the fut column is dependent upon the methods ucsed in
muking the tecst. Vhere the tests were properly mede
the appeurunce of trne column wus of & cleur, trans-

parent, colden yellow, and free from curdy or charred

muaterial. VWhere too much or too little acid was used,



too cold or too werm & temperature of eream and
gcid too slow speed of the centrifure or too low
temperuture durin~ centrifurinz, the fat column
would vary in suvpeurance, conteininT curdy (un-
di~csted casein) or charred materisl, or being
too durk or too li~ht in color. Causes of abnor-
mal enrearunce of the fat column will be found in

the accompanying tublee.

Table XI. Caucses of abnormal appeurances of fat

columns,
Fat column too Taut column to Foam on sur-
lisht in color dark in color face of fat
or contsining or containing column
white purticles black particles
of undirested or charred ma-
casein. terial
Hot enough acid Too much ecid Use of hard
water
Acid too wesk ~cid too strong
Temperuture of Temperature of
creum und acid creum and acid
too low prior to too hich prior
mixing to mixing
Centrifurine at ot enourh vwuater
low tempzruture added to check
action of acid
Iiixine not contin- vixin~ of scid
ued lon< enouch to ard cream inter-
diesolve all serum runted before co-
colids lution wus compicte

Acid aad creim al-
loved to stund too
lon= in test bottle
belfore beins mixed
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Tuble XII. Remedies for abnormal eppearsnces of

faut columns.

Fat column too ot column too Foam on sur-
licht in color dark in color face of fat
or contsining or containing column

white purticles black perticles

of undirested or charred ma-

caceln terial

Use proper amounts
of gacid wrich is
dependent on method
uced in tecting

Use acid of cor-

rect stren~th and
gpecific rravity

(1.82-1,53)

Xeep the tempera-
ture of the cream
end wecid at 459 -
7007 before mixing

Ilix creamn and acid
thorourhly before
centrifu~ing

Use & warm centri-
fure 1f possible.

Use proper Usce soft water
sznmounts of

acid which is

dependent on

method uced in

teeting

Use scid of cor-Yaerd water to
rect stren~th which a few

and specific drops of sul-

cravity (l.t8- prhuric ascid is

1.63) edded cen be
used.

Do nct have Pure rain water

temperature or condenced

hisher than gteam can also

450 -709: pre- Dbe used satis-
vious to mix- factorily.
ine,

Do mot sllow
ecid und cream
to stund too
lon:~ in tre test
bottle prior to
rnixing,

Add a small crmount

of wurm water to

tect bottle to check
the action of the

zcid z«fter the prover
color hues been obtuin-
ed previous to centri-
Turing,







Table JIII. Summerized

of t:aetin~,.

tunle of commercial methods

No.of  armount appror- Centrifu~ine Vater Red Centrifure
cream of ucid imate minutes bath Fead-
stution c.c. amounts er Bottle Yype
of vet- 1 2 & To=- cacrac- of
er c.ce =t nd rd tal ity cen-
tri-
fare
1 9 10 4 3 7 I'o Yes 8 nlec.
2 17-19 5-10 -0 1-2 9= " " 12 "
3 9-12 5 =6 =1  oi=7 " " 12 "
4 £ 10 i 2=-3 5-9 " " 8 "
5 9 6 5 1-1L os=oL M " g "
6 9 £-10 G=5 - S-0 " " 8 "
7 9 0-9 5 ¢ & " " 8 "
8 9 5= 5 £.-3 7.-& Yes " 12 "
9 9 0=9 5 3 & o " 8 Fend
10 9 10 5 3 & " " 24 Steur
11 9 ~=-10 5 2 7 " " 8 Nlec.
12 17.5 7-10 4 1-1:; 5-5; " " 7 “and
13 9 b= o 3 8 " " 12 "
14 17.5 7-10 4 1 5 " o 10 "
15 11.0 ;=10 30 25 - " " 8 "
turns
16 .8 2-9 5 2 1 8 " Yes 48 Lleom
17 17.5 6=-10 £2-3 2-3 -6 " I'o 24 "
18 9 L=3 5 2 1 8 Varood Corm- £4 Llec,
by only
cteum ured
19 17.5 o9 5 3 8 Yes Yes 12 "
2l 15 09 3 1 4 No o 20 Jleen
22 17.5 5-10 3 1 4 " Yes 12 “lec.
23 9 5 2 3 5 TIlo o 12 "
24 9 5 3 1 4 " Yes 12 "
25 9 5=5 5 2 70" " 12 "







Criticisms of commercial methods

Composite creum sumples - {ne licenced operutor

rade & duily prectice of teking composite crcern csum-
ples and tectin~ ther every fifteen days. He had

been inTormed thut such & practice could not be recom-
mended for creum samnles, but incisted ke obteined sat-
iefuctory results gnd hazd no reason to chante. ‘Yhen

& can of creszm wus received it was thorouchly stirred
with a disc shuped stir rod, then a*small V chaped or
cone shaped dipper was lowered into the cream und a
sumple of the cream tuken. If the can of creum wes
full i.e., if it was a ten 7allon cen, a full dipper

of the creum was taken out and placed in & rubber
stoppered sermnline jure. If the ten fallons can was
only half filled or pertielly filled a helf dipper of
creum vas taken out. The compogite cimples vere pre-
served until tested by usinZ & corrosive sublimate
teblet.s The composite sumples were thorcuthly mixed
previous to weirhinT out nine frams of cream for the
butterfat teste.

Ag previouely stated composite samples of rilk



may be turen und tested without any appreciable
error or ineccurzcy aue to the more uniform speci-
fie sravity of the milke. But since the specific
crevity of the crcem will very, due to its vary-
ins de7rees of richness, uand beczuse of its vis-
cocity &nd «ir bubbles contained in it, cream
under no circumstances chould be tected by the urce
of comnosite rumples,

Veiching lumpy crezm semples - Cne of the

common criticisms thut can be ~iven to commercisal
methods is weiching lumpy cresm into the test
bottles. Very few of the station onerators took
the pains to warm the cream samples, or crush the
lurps prior to weivhinz. “his results in incorrect
testing,.

There are csevercl reasons why lumps occur in
cream. Cne reason is mixin7 varm cream, which is
usuully freshly cepurated, with cold cream without
properly stirring after dumoping tofether. This is
one of the most cormon causes of lumpy cream &s
stated by cresm station operatorse. Another cause

of lumpy cream is mixingZ very old and thick creeam



which is ccmmonly sour with new cream or freshly
sepaeruted cream, vhich is ~enerz1lly sweet. lluch
of the creum which arrives at crezm stutions and
creuwneries is found lumpy. ‘eichings lurips of
creum into & test bottle to be tested results in
inaccurate tectinz,.

Before lumpy cream is welfhed out tre creum
should be warred, the lumps cruched or strained
from the cream, luter rcmixed with the creem, co
that no lumps apprear while the creem flows into
the test bottle, previous to mixing with acid.

Crmitting the uce of red reader - Ainother com-

mon criticism wrich cen rizhtly be given to the

o

operators of creum stetions ic their 1li~ht consid-
eration conceminZ the uce of flymol. As previous-
ly stated ~1lymol or red reader is & 1li~ht mineral
0il, ususlly colored red to fucilitete readine, e
few drops of which ure placed on tre surface of the

fat column to destroy or flatten the mecnicscus.

Vhr the meniscus ie destrored in the reudin~

A
2%

of creum tests. In the readin~ of milk terts, the

meniccus is read to compensete for the locs of



residual fut in the teatin~,

In the reudins of creum tests, the menicscus
is not reud, beceuce the amount of moisture and
gcid in the fet column compensetes for sny loes of
recidual fut lost durinT the testing,

To prevent & hivher rewsdine of the percent of
butterfut, the meniscus is eliminsted by using a
little ~1;mol.

Cne caeuce of stution ehorta~es cen be truced
to the omigcsion of red resder, wiich cuuces a hirh-
er resdinT in percent of butterfat than is actually
precsent.

Table XXIII vives & comparicon of the use end
non use of red reuder.

ReadinT tecsts without previous lcwerin® tect

bottles into vroper terperature water bath. Another

~

direct czuse of stution shortuves is due to the vary-
in=T temperatures at which the percent of butterfat

is rezd in the tect bottles. ™The ceantrifuses in the

creum stations huve access to direct cold air draurhts

from open windows or doors or are located nextto heat






ed stoves or boilers, thus affectin~ the tempera-
ture of the tecte In noct caces the test bottles
vere toxen from cold or unhected centrifures gnd
read without warmine. In a few czces the tect
bottles were turen from steam testers. Since pure
butterfat has the correct expancion cocfficient at
14002, te=ts snould be reuwd at tnis teurersture.
If resd below this tempe:rature the vercent of but-
terfaf will be lcw, if read hirher thun this tem=-
perature, the percent will be too hi~h.

Table XXI chows the effect of reading tecsts
at varyin~s temporotures,

Abnormel evpearances of fat column - Abnormzel

apreuarznces of the fat column were cormon obrerva-
tions. Carcleceness in the uce of acid is the im-
portunt ceoure. Terardless of the atnormal appear-
ances of the fat column the tecte were read, the
came g 1f it were a correct apnewrence. The writer
hes obegserved fut columns charred black on the one
extreme and beinc entirely white &nd curdy on the

other extrere, with & ver;ins cmount of black and



white paerticles in muny cotrers. BStution orcrators
do not fecnerally revard the arpcurance of the fat
column of any importance as a fuctor of correctness
in readinge the percent fute

Tuble {II rivec the remedies for gbnormal ap-
rearinT fet columnse

Imprcyper centrifu~ing - Trhe snced of the ma-
£ L = i

chine, tre number of times tre tect bottles were
whirled, the total minutes of centrifu~ine are fac-
tore considered under tre ahove hezdin~e 4 hurried-
necs to comnlete the test to wive the waitine fuamer
his check lies back of improper centrifu~inc, It is
a cormmon practice umon? ctation opcerators to abbrev-
iste the lensth of time &nd nurber of times the test
bottles are vhirled. Juite a number cf operators
feel s if the main thinT is to et the fat in the
neck Of the bottle &nd do it as quickly as possible.
They all cseem to cet vhat they 7o after irrespective
of results.

Table XIX shows the effect of proper end improner

centrifusin” upon varying percentz~es of cream camples,



Varying temperatures of creum and acid prior

to nixins, Cream csumples are teken from cuns that

mey be cool, while others ure comparctively warm,
200t cream is welirhed into a test bottle without
previous preparcations. Conce.uently the crcam,prior
to the addition of ecid, fenerally has a ran~e of
temperatures. Yhe acid uced wus cenerslly kept at

I

room tempcereture. oSone copnerators hzd the acid
bottles plauced near cmall o0il heuters, others had
them pluced so they would be subject to cold
drou~hte. Conseguently the acid had rancinc temper-
stures. Few opcretors know vret the correct tem-
perature of either acid or creem chould be previous
to mixinge torethere.

Teble XVII shows the effect of runcinz tempera-
tures of acid gnd cream upon the percent and appear-

ance of the fat column.






Following is the applied experimentel work
where each commercial method wes compared with the
standard method as to ite efficiency. This is
followed by experimentsal work which expoces the
error in certain commercial prasctices of cream
tecstine., This part is supplemented with tables,
with the object, results und conclusions of ezch
experimente.

llethcd II, as discussed under "llethods adun-

ted c¢ slandard™, vas

m
(&}

d ac trhe ctanduard method.



£

TENTCD 270 007 GT AT 0°c2 7
R ER IR A OhE S
Ut Toann ¢ L® - 0 0 L° ¢t o6 cT 1T 0°*0C= 4
Uimg Ienmm 6] 9°- a0 O a-* cT 60y GT b4 G°L7 7
T, j.w
RS IE AR IS S i
rmq o ront ¢ Lt L* 8T 0 0 9°17 8T g SRR ¥
RIRS!
—dtL Lo} hed IO
exdvrl oearnTen
A% TRLJaCunn
Yyqun 1eqnt 01 2T t a2°T $1 0 0 q°a7 7T 3 *a7 v
U5 1ol C g*- 0 G g* 1T o017 1T T G°1= 7
Ur=aq Iejmn O 3°- 0 9] G* 7T m.z> as 6 ).uu 4
SR RS T S R N Gl L®- O 0 L° 2 ‘1% 3 ¢t 0*2 4
yi=q Jdeg o
C [ *I&D™3 paJ
] il T
-0 Jeteadr] T ¢ 1°T A 0 C VARUS °T Gl gLz 4
yi=q
el h €1 *pen
Jeprel DT 0] a* 1t G° A 0 0 972 LT ¥1 *27 v
U,C)..:
U= Is) - o G* - 0 U Gq° g1 (ORI at 3l g* %3 v
PIBPUT S
MOT e 80 «vluj *01 onuLld; eCI WRSID PO o3 FO WBuID p@13o}
syant ey IC ©ACQB =417 ¢ T7LCL qqa Hagsa 10 1967 SoTduns *C.d 30 3884 38TULEJ
1iienzad ac Arandwe) ﬂcaahz: He}o! UOT151S8 W58 PI2DUBLS

30 Cirg e

TR1INIBUIOD PR PIRDIRAY 8yl JO

dostardwon ¥ *AIX 9TQBJI



ng . ATC

-'0on JI9vRlX Do

U1m™a Lol 0

Y3q To4BM O

Unq Toqma O

Uyn 1 I&t1m™ 0

Uiprd 1o an 0

‘ Ioped Dael ©
uinn 1o @J; %

e &=l D8I O
= WP Doy ¢
Ugnl Jou iy O

Yien I737 0

_ YT Joimn O
, I9PRLX DBI O
TMTON Ao TR

A AR ER LT <L AR

o

— ’Li
(@)

O
Vo)

~—

- —
W0
.

L]

0—1;—-—40~>4F—1
oo oo
O o O O
<P

DHW

R

AR}

R

CCCCcCoOooO
CCOOOOL

-

6° L7

e Ny
PR

mo )J
0°0%

G*6eq

o L?
g* ¥

LT
T°6T
ﬁ-oOJ
0° 69
JQJ‘.‘V

[ Kol
y LA

Sl
ST

~
o}

51

o

=

a1
gt

7T
1
Gl
GT

FInt 9

ur: 819
093G,

SU0 T4~

PeNITLUCD

[CO IR

9

O RO

[XP IS

H L)) QN

*AIX ®Tq®B4L



Discucssion of Tuble XIV,

SurmerizinT tobulated comparicsons of ctendard

ni comrereicl methods,

Totul Yotel ive. of 1otzl Ave. of Cornarative effici-
no.of no. ¢ .7, of no. - B.F. of cney, buced on hirh
cream com- ¢ coOm- com- - com=- et o B.r. wnd cutias-

stut- ouri- roricons pari- purisons factory anncar-
icne., vons £ons unce of fut
column
Steniurd corrnercial

£4 18 .01 4 .90 vl.83, £ .55

Two Jf the comrercial methods vwhich were considered
Cere vere not Tiured in the efficiency percenture for
trhe ctendurd metrod since Lnem clovsely correluted with
the stendeard tecst,

i:ethed of obtaininT percent efficiency for stundeard
and commercial metroos -

Twantr-four crewn sioticns were irvecticoted.
vuplicution of crewm testin~g methode in trentry-two
ctetione ~ave results in favor of the stundard method -

(22 » 100 = 91.63, efficiency). The mcthods ured in
e s

g

two ctutiong eve identics=l receulte with the ¢tendard



e



~ A

v @

(2 x 1) = %,535) vhich equals the efficisncy “or
comrercial methole,.

+ corparirons indilcuted tre nerceatu~e of butter-
fet below the ctunderd tect end ere recoraed as tects
in Tauvor of tre stundszrd.

- corparicone indicuate tre rercentu~e of butter-
fat sbove trhe sctundard tect end wrs reccerazd e tects
inferior to the stunderd.

From tre a&hove firures it is noted trat ei~hteen
of tre corrmerciagl methods produced a lowver nercentare
of butterfet cversw-ine .01l5. “enerully, thies is ac-
counted for in ormittinz tre uwce of a proper temprera-
tured wabicr bath 7or tre toet botiles previocus to read-
in~ vhich im mozt caces would be Lre correction factor
for tre lover rcuain =,

Tt ie eleo noted tret four commercial methoas,
crodueed & Fivrer rerceatere oFf butterfTut cvers~ines .90,
n.y be proowrly accounted Tor in omitiuine tre uce
of & n~rover termo .rutured water bueth, irproper centri-
furin~, ebnormal wrccarancee of the fut column and

omittinT the we of ~ylrol.
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cluocion - The hicher efficicney of the

~a

Y

(]

tn:uectioneble., It is thzreflore

(&}

gtanduard method 1

recormonded Tor ohtuininT the hoest porgsitle tewnts

ciel proectice. Luter tables @nd experi-
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Diccussion of Table XV.

Chject = To determine the effect of ramin=
tempneraturcs of wcid on the percent butterfat and
on tre srrecruance of the fuat colurm, huvine thre
terncruture of the crewm conctent 60-70°%,

Irportunce - .cid bottlec were Xept in var-

ioue pluces ot cream stauticas which vwould affect

the teuverctiure of the weild. Some acid bottles

were rlaced neer reawted ¢ioves and boilers, others
were vlouced “here the prevaelline stmosvhere tem-
perstures throuchout the year wouid cffect the acid
temperature. To determine therefore tie croner
tempersture limite of the acid weuld aid in account-
ins for the wonormul woncurances of trhe fot colwrn
wirich would effect the butterfut percentusec.

irethod of proceduare -

. ) e ’
1. Cream gamples testias 200, 205 and 40,6 or

nevrly o, were ured «8 a busis of comparieson,

’

2e¢ Sinvle 9 rram cumples of croam vere weichead

fecr the rost anenrute recsultse.
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ramn cresm Swrnles were
nuintzined ot a constant tespersture of 50°97-7007,

4, he terrcrature of the acid was obtained
by pzcin” the gcid tottles &nd flacsks in a waster
bath, the devired tewerature brou~ht about b tre
nea of etacr av o joe v

o. rhe 9 c.ce water adaed to the cream samples
wes ¢t the gome tenperature as the cresm vumnles -
6207 - 7097, vuter of nither or lover temperatures
would rurtially offset the acid temneratures,

6o TO cuach of five test bottles containine 9
~rams of cream, 9 c.c. 0 voteor (509-7000) was udded
and then 17.5 c.ce. scide To0 each of five other test
bottles containin~ 9 srums of creum, 9 c.c. of acid
vus added. “the =cid odded veer inmedictely cheken
thorourhly with tne cream wnd the tesd bottles cen-
trifu~ed before any anprecicble cooline tuok plera.

7. 1M~ toste vere corrloted by the standard
method.

e re gtuncard methold of tectinz was used



s

except ag to the modifications as pertuin to this

erperiment. B3 tre stencard method is meunt cen-

trifu~ine 5-2-1 minutes &t prover speed, eddine
hot water to thre brese of tre nock efter the Tirst

Tive minutes vhirlins, «ddin~ hot vater to r11°e

the fet into the sroauwated portion of the neck

efter the second two minutes vwrhirlinT, clorifying

thne fut colurn b,y a third wrirline of one minute,

loverine test tottles into a proper tenperature

vater bath 13507-14779 for three rinutes previcus

to rvedinT the oporcent, vlucin™ & few drops of ~ly-

ol on the gurfuce of the fat column to flutten the

meniscus, und mewcurine the percente~e with csliners.
Pgeultes - Pre following facts are concidered

undar rocalte:

. le Tre svers~e percent veriaztion of butterfat
due to zeid of run~in~ terreratures. Thice is con-

sidercd undzar two ncedin~s,.
(¢) Peorecent of buttarfat sdaino 9 c.c. water
(60-7007) prior to aidin~ 17.5 c.c. scid.

4cid tarmerstures of 4007, 4500, 5097 &nd GOOT



are too lcw for correct uppecrances of the fat
colurn &nd correct fat percenta~es. &t low tem-
peratures tne color of the fat column reneec from
a cleur, oruyich vihite to pale yecllow, bheesides
conteinins cusk foreisn materisl e 1licrht cray
colored curdy materisl either in the fat column
or ut tre buces of it.

acid temperstures of 700%, 80%7, 909", 10007,
11097, 12000 wnd 13007 are setisfactory we to cor-
rect fat column arpewrances gnd percentaces. There
is & tendency, however, for the fat columns to ranve
from carker yellow to browns as the acid temperuture
is reised from 10097 to 130°W, '

ncid temrerutures of 14097 or above sre too
hirh znd wffect the butterfat percentares as well as
the fet columm appearsnces due mostly to the precence
of charred purticles,. )

Fet percentures ure affected by the amuounts of
foreisn muterial, either curdy or cherred, present in

the fut column. This emount will very and €0 cause

chan~es in percentases feverally from 1.1 to .5 wvercent



either telow or atove the correct nvercenture for
temperatures of 4000 to 50VYF, and shove temnera-
turee of 14907,

Put columns vere considered CE vhen cuareful
reudin~e with culigoere aid not detecet any differ-
ence in percent,

et cclumns were considered VX vwhich were
cleur in color. Color run-es from & dandelion
yellow to 1li~ht brown were considered &e accept-
able wnd saticfuctory, provided the color vas clear.

(b) Psrcent of butterfut wddin~ 9 c.c. acid

direct to 9 srames of cream.

iLeid terperatures of 4004 or helow are too
low for correct fet cclurn upreurances, 1t ere is
a ¢li~ht variation in perccntagecs &lso.

icid temperstures of 4597, 5007, 50°¢, BOOR

 AO-
and 8070

are cztisfactory for nercenteves and nor-
mel Grpeurances,
1A ~ s ~ N Cr kA O" Ol 0o . 3
scid temperutures of 907x, 100¢y, 1107 «nd

Q. - : .
12070 are too hi~h. rat percentuTes varied con-

siderebly zlon~ with abnormul fut column arpcearances



fee @

due to charred materigl, the percent veryin~s from
.2 to 1.0 percent.

scid temperw tures of 1200#, 12090 =nd 140°7
reculted in completel; charred fet columne,

-

ne

©

2e re crreerzace of tre vt colun - T

anvcarznce ¢f trhe fat column ves noted in every
cace £ince a correct wupneurence correlates with

acid of proper tenmperzture, while wn shnormal en-

[¢))

pearsnce indicetes :scid of too hith or too low a

ermperature.

addin> 9 c.c. water (60-7090) gnd 17.5 c.c. acid and

gddin™ 9 c.c. ucid direct to cream,

C.K. Termverstures

9 c.c. water and  700F, &0°F, 90°0®, 100°7, 11007,
17.5 c.c. acid 12007, 130%%

9 c.c. acid 459F, 50097, 809», 7099, 80°%

The compurieon shows thet ot low wcid temperatures

of 40°%, 45°% gnd 60°7, resulte sre not satisfactory,

1]

usinT 17.5 c.c. acid with 9 c.ce wuter. However, acid

N :
temrcrutures from 7097 to 13077 sre sutic factory.



AL
L[]

vers

When 9 c¢c.c. weld wee wdded dirvectly low
weid termerctures from 4597 to “07F, wro pref-
era=ble for best reculte. ancid tempoeratures

- e . i .
ahove EOYF cre not ruitable “or prorer recults.

Conciusion - dince tre wacid terpersture

«t crewm ctuticns is ept 1o be batween 7590 and

(@]

Q07 rutner trun from 4307 to 50°F, it is recom-
mended thut the wzddition of ¢ c.ce. wauter (809-7007)
znd 17.0 c.c. acid be ursed for tectlins crecem of 'in-
¥nown fut ecntent,.

Wiater permits Trewster rone of nifher wzcid
temmere tures without charrine, and results are

rore sutieTactory and not so uncertsin of obtaoininr,
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Dircuvrcion of Telble 7ZVI.

¢t of ron~ine

tomperstures ¢of crcem on the roercent butterfut ond
on tre arrcwrence 0 Lre Fet colurn, hevin® the

emvercture of tre wecid conctant 000070,

o 4+ - I . IS LIS 0 4.0, L, ~ i) .
Imrortonce = Very Tow of the licencsed oner-
BN LU

store of creum vtavione tooin ¢nzeicl cure to Tuve
the terpeorature of the creum conntont vrevious to
the audition of the weid.  Jiloce trhe crean notroins
do not wlrure ¢tore Lnme2 creoem in ceol pluces mre-
vioug tu delivery or tulie eoccial eprecontions of
meintainin® o low tenmepcrature of Lre crecm enronte,

the creem would hevs varrine temceraturce vrnen 1t

H

arrived ot tre crecum vtution. 1o deterrine the
proper temcoorcture 1ivites of the cracm wonld treve-
fore wia in wceouniiar for the incccuracies of con-
rercicl netrode of erecm testinrao.

Tletrod of orozeinve -

~ ~ . N E by 4 3 . o - B o ,
l. Zreum gorpler tectine 20, 70 und 4D, or

ncerly o vere ured o¥ u hucis of cormeriron,
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rorcturce of the crzam vwus

.
+
]
@
¢
=
—
Y
1
ct
T
3

ohteined b vlacin™ ha toiet hottles 1n & vater

tte devired toncazreture brou bt ohout b the

- . o n e Pt a4 e e x s
e o eoch of Tive tect hetiles contelinine

Q ~ I £ PO " - SN e A ;e e PR B o TR I T R ity Ow

9 ~reme 0F erocum &t temocrathroeo of D09 4o 1LDYI

9 ceCe OF vater, vule lterrorctore o the crsen, v

awdded, tr¥cn 17.0 c.c. ncid. o =ach of I'ive other
tect bottles contuinin~T 9 ~rurms of crzem ot temner-

N ad : 23 “er “ 3
0of cceid wus added.

o
L]
C

gtures of 3200 to 120°%», 9 c.

»l

Jre wecid sdded wus irrediately shexen thorcurrly
with cooere od %03 Z23% bottles centrifured before
any acnreciable coolian™ toox vluce.

7. “rhe tecete were completed by the stendard

method.
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e A - T B e SN 3 S
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teoea Lores of 22Y7 wad 00¥YF or telow are

e

corrset fat porsnutares wend nornel arpeor-

ct
@
h
Ie
d
]
(@]
[
5
o)
O
(—+
i_l
G
2
C-L
=
I
—+
[}
¢7
*+
)
o
(,_l
~

loricdl preecot, the butterTat rurcoent. e
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SO9N 7OEN 0N ag

1 he cafely ured to weconnlich correct tectine



There is also & tendency {cr the Tut coluwrmns to be-

conme Goerser in color s the tenperature of the cream

oY wanove wure 100 ni~h und coure too much voriustion
in poercont cnd produce chnornal wrpooarin~ fut colurnse

(b) Forcont of butterfet addin~ 9 c.c. cecid di=-

roet 1o 9 crene of creum,

coperoturen of 3290, or below are too low
for correctancre of recul
Oreum tenperitures of 4257, £0vr 5092 wnd 700F
are =ultuble for stivfuctory; testin~,
Crewm tomperatures of €007, 900F wnd 10097, or

ahove wre too hi~h. The crarred muaterial renders the

£
-
o
O
C

55|
=

@

—
d
(4]

fol)

Jrecm temperaturcs of 11099 Lag
in courrloetely cnurred fet colunne,

2e The enrenrunce of trhe fat column.

Tre wriewrwnce of tle fut column wes noted in

every cooe cince a correct wruveuruace correlotes with
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results gidain™ @ c.c. water (Core tomcoroture wg

crean) wnd 17.0 CoeCo mcid und addins O c.c. &cid

‘ T T oner mm e Ay @
woease  LITEC T o CS

> ’ You - -~ ~ACH -
veter wnd  A0VX, 0%, SO0, 7OooM, ROOT,

9 c.c. zczid A0ST, 5097, GOYE, 7007

Sonpericons show that below temrersturcs of

400%™ wnd whove 9097, rerulte are not wucoertuhle,

1745 coce 22id end 9 c.ce vuter (sume temverture

- v 0
erewm). Croor toesne o tares from 40Y2 Lo 907F, nov

o

RPN 4 o~ e
tmtloloclorye.

4., Conclursion = he reaoulte e¥ow that vhen

N - 2 ¥ - P e 3 A - - . b N
witer 1¢ uccd vith scla, thoe croeem muev have a Lo
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e
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e
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0
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=
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extended renvte of tzmneratures. It i1e wrain recom-
mended (¢ in Torle V) thet trhe woéition of ¢ c.c.
vetor (S0 - 7097) wnd 17.5 c.c. zeid be ured for
teetins~ crzum of witnown tut content. Zctier results
are more certuin,.

In corruricon with Yeble XV uein~ 9 c.c. vuter
and 17.5 c.c. weid, it ie noted trhst acid tcmpcra-
tures m..7 be hi~rher «nd hueve the "rester run~e, as
from 700" 1o 1097, vhile creem temneratures are more

limited to low terneratures of 4097 to 9OOF, which

vre considered compuratively low temperatares,

In comparicon with Weble X¥ usin~ 9 c.c. acid
direct, it ic noted thet weid terneretures ocuin rave
the hi“her &nd rreatecr rancse, as from 1592 to 20%m
while crcem tempzrztures sre more limited to low tem-
reratures of 102 to 7007,

From the cbove corparivons it is recommended
from & testinT gtundpoint thot creum outrons nelintain
ae low a teupereature of their crca& a porgible prior

to dalivere
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Jiscussion Tuble IVII.
Chiect - To determine the effect of cume
temperature of hoth acid and cream on the percent
bu

5

utterfut =nd on tre arnrecrance of the fut colun,

Irmrort. nce = Zince statione orerutors inouired

&2 to tre prorer tzrpersture lirmits of both zcid and
eream pnrevious to miwxianr, the sccoupunyin” experi-
mentsl dute will be of 4 guidins arscictence in secur-

in™ proner tecste.

2thed of crozzdire -

[

l. ©ve prelirin.ry ctene we in Ygbhbles 1 wnd 2
are the came as to the wel~hin~ of the creum, using
20,5, 205 und 40,5 cream &S a basis of compurison, us-
in™ g water hath to sceure the desired temnerstures
of both scid and crewm and centrifurin~ after wmixing
acid with crecam,

2. Three (3) creum sumoles for cach tenperetire
for euch test of creum wuse brou~ht to the desired tem-
perature after which scid of the cume termorature but

of vurious armounts was sdded by meens of a rraduuated

ten (10 c.c.) ninstte.



3¢ Tre wcid wnd crcaﬁ wore then thorou~hly
shaken and irredictely pluced in the steum centri-
fure and vnirled.

4, The tests were cormpleted by the stundard
rethea of testing as in centrifusing o0-2-1 minutecg,
eddition of hot water after firet wnd ccocond whirl-
in~s, plucinT test bottles in a prover temneretured
water hoth 13507 - 14097 hefore resdin~ teste, usine
~1rmol and messurine percent with culipers,.

5, 1Te ctundard metrnod of teestin~ wae used
throu~hout the experiment excent as to the moaifica-
tions ef rertuin to thie ezperiment.

Results - The followinw fuctors ure convidered
ander results:

l. The averu~e percent variation of butterfat

due to &cid und crewm of the same varryin~ teroneruatur:

L

S
usin~ veryin~ amounts of the acid.
2e The cureorunce correlates with a nromer tect,

viscugeion of results - The followins table

records the proner anvunis of wcid which cave cuitghle
recults vwith ran~in> terperetures of acid end croen,

Tor 20 %, 303 wnd 40, cream.



Test of  40°R 4503 5007 550@ g0 m 70 753" g0w 507
crcam

ce ce ce ce ce ce ce ce C
ISR 9-10 =19 £-10  €-10 =-1D0 7-8 7 7
£945 ¢-190 9-10 ¢£-10 £-10 £-19 86-9 8 8 7
945 0-10 9 5=9 -9 5-9 -8 7-8  6-7

90%7 950» 100°7 1059F 110°F 120°® 130°® 140°7 DProver
arount ¢
ce ce ce ce ce ce ce ce of wcia
6=" 6 5-6 5-6 in cc.'c
8-7 6-7 56=7 5-5 3-5 5 5 *1ich
5=7  6=T7  56=7 5=5 4-5 4-5 4 ruve

csuitable
results

Yre followin~ table records more Tenerally the

proper umounts of &cid to uce, wvhen the creum znd acid

are et the sume temperatures. Thece determinaetions cre

erprovimetely correct to CeCe ¢f wcid, as meacured by

& cruzducted ten (10) c.c. pivette. Tris Cata ie upplicuble
to creem testins between trenty (L0) rercent ond forty (40)

nercent.

"

-~

-

erperuture of acid

Tects of

cream 45-700F 75-8007 £5-100°7 105-110°" 120-1300F
nercent

£0 to 42 5-10 cec 7-& cc. 5=-7 cc. o=-6 cce. 4=-D CC.




The charts crhow g dcfinite relution between the
amcunte of gcid usced und the temverature of both the
scid and creum. 4t low temperntures of 45°F to 7007,
for exuronle, twice as much acid ie ured as when the
temperature is 12097 to 132°F. One can note also the
frudual decrecase of scid uced as the tempersture is in-
creaced,

It is to be noted also thst often the fut vercin-
tame is cerrect but the erpearunce of ¢t colwnn is
abnormel, and thuat tre color may be normel with the fat

in vercent veryia~ eli-rtly,

Q

onclusion - Termperature ¢of both acid and cream

has much to do in recurin” properly made tests. It is

m

therefore recorizended thet the temperatures of the cream
and ecid be low, 4502 - 7007, rether than hirh, since s
conctant amount of ©-1J0 c.c. ezcid may be ured within
guch &« termper_ture radius.

This conclusion woiuld seem to a«rpnly fairly well
at cream stutions, vhnere the temperatures of the srriv-
inr creem are more wpt to vury between 4590 - 700%™,

than at hiher temrnerctures.



pel =)0 (RS s R @ 4 TT 10 aucud QO°0" 1T ¥O sucu G Qv 6
¢ A0 euou G°QZ 0T Dl euoI 0°02 0T 0 10°1 T 9°0% 8 g0
ZO suod  G*QT 6 0 oICd  0° 07 6  F0 30X c* 0° 17 L
~0 sucu gL £ e ouUCU () 7 : =0 ot Ge O 6
¢ J0O eucu grin 2 D¢ ouctt (v 0 PUAIEESR | 2 L* O 8 £.09
o 2UCU  ge ¥ L T0 qCH oTIc s (f e \‘ 20 e T o 0°T% i
ot |ucu e C e auUCu Lt IS 0 ol 1 G C™ 6
o F0O eucu c¢e - Q 2C LT VAR o DUOTNR | a2 LeCTm & dc03
-0 ewes ool P F0 e me e o T 40T sk 0°17 9
IO eucd 6 > ucu (7 2 DL 2 Ted CenT 6
o) 0O eucd Q O au i o DALE S0 GeCy 8 ds0%
A L (BT L L o e qc T ce 0°T5 9
D A 6 70 QUCT (07 6 70 euCu G*CV 6
R A RV g 0 3¢ 9i0u Q0 Q7 8 370 90U G*0% 8 dcG3
B A I vk L 701301 ©°T 0°'I° o 0 301l e 8° 1% 9
We o
JO *D°d , i o L U m
§3i8€y  JO UCTY €2°C02 °9O pey rTICN doegm o srn e A Ten \ rroo R
yswe poum =BT WsLo -1T Jiv ATIOCIOT U =0 nen Reh I (O ea =y I8 ”M
0F ITE -ITA Fo -- 0 T = STo=T T gn et -nT rmoTn =mn 20 O eI R
TRTIL -4dY ¢ 4sel crhn v Io Tromm( ol oqang enr 7 oexmeddT -cvnh roogmon es53,UY -z0dws]

*uMTOO 98F 9YsZ
Jo scurninuddr pum 93dnquooged qni euj ucdn ‘(do0L - dpG9) PILB 00 G LT ZITppB 04 sneTtAsad

(dgOL-d,G2) WESID 0} PODPB I93%M FO SRUIC WS DUR gornqnI1aducy) Zurfaea Jo 9093;3 °*IIIAY 91qBL



TCoa0 ericu SR T 70 ey pen” T 0 aIICcu  GgeOT T
G Z0 jell enuct SR a1 e UG 2007 2T 70 sc¢d e* 8° 0% 1T d,02T
270 s 3° L° 07 6 A0 3cd % 2° 3 6 70 304 e B8*07V 6
DAV 8uCT g Al %0 2 (R IO ROl ¥1 bl suCu  G*0¥ FA
2 70 401 eucu G*0s 2T 20 T° T°C2 3T 70 305 ¢ 8°07 1T E50TT
220 3cld 3 L 02 6 20 3¢l a° 2°02 6 X0 3¢6. e 8°0V 6
e QUG Gge(a LA e suci  O° 7 1T 70 sucu  g* Qv 1T
T 70 QU O Ge(r OT >0 e e ot il sucu g° 0Oy 0T do00T
Fooo eucu o ge(r & YO e Qe A 70 gucu gy 6
C aurou cecr T >0 9TCT Lo 1T X0 uC gL 1T
2 70 =19 falpd Gge o oT C Qricil ey ot > C aucu 507 0T do06
70 aucu gz f e el oo a e euc T G*CT 6
e e Ge TT C orrct ot TT C 8 iC  GeOm 6
2 Lo evenogegr (T DG - (LA L R CT e el 2T LC0T 8 dc05
U ouUCTl ge I 0 ouCTl G A T0 01 Sy 0*'1I% L
LTa0 *0D
JCamen  mmIen UcTq ¢ eepr pennn Ui d } 007 *99 pep urmTyoD ©“G*0% *99 p? pepne
Il 23¢) R -BT W= 8In IR nr UOT% wrald -pv J03 18T UOT] WROJID-TDPE JI87% I89 20
Ic¢. JC 80 i  -IBa Jc JOo FO 8oum -B1 JO -BM JCG JO B89'M® =81 JoO -BwW JO JO 98IuU33
Te. 1. -arediy ¢/ acel, 91,0 -1xedd¥ -ImA ¢, 488 *83,wy -amseddy -asA ¢ 9S8l °83,WV ~Xadue]

93NJT X I8D Wrals
powiTsuc) *IIIAX ©TQBJ



YO eucu  gegy o1 N eucu (e °T e eucu  germ ot
2 YO 9UCU ge7 A = T o il o7 RO A ReA 7T dc 09T
TCoReMoze Leg T ¥C 401 = Al EARNS 7O 3T ®me o @07 7TU6
YO euci  ge( Sh bid aucu e oT 0 eucu  cenT 91
~ TG erca gecn vT 10 SR O »T =60 ever grton o T 2c08T
TCoheoze grtCc? 2T YO 30 7 ctotoaTee FOReR gt 0°Tr 2TT8
! FO o encrr ececr o131 O ouri (oo T ¥C creir geey  OTTRT
2 0 300wt Lecz o 7C @nTho gt BT JC szt ot Ty 2TOLT do0vT
< ZC 3€ 2 LecE 3 FO 4N o s € DO N VA & 6
! b el 7T 70 Quc 007 Pt D4 eucu G*0v 2T
e TC ot ooucu 2T 70 eucu (02 2T ZC 3¢l % 6°07 1T d,02T
OO A L & 6 20 qeld AN ANV 6 M0 301 g*  0O°Tv 6

1o A"f UCT3 S G°Q7 °9D P8V wTmI D ¢Cre™ *PD PeED  TWMTCD §UCCT ton noy PODET
AR~ IC -m1 UBoJID =0T J&1 RTINS [RESRIY URCTID =-P® J&1 1v F .7 Ureldd® -pU ©9 Xaqr
10§ ©80i5I -IBA JO -m4 JO IO 8oum -7 JC -Tm JC JO &nim -7 sC  =mu IC IC 9IM3R
| wral -meddy 0 qRel tS1,0Y  =Ine TV —rmn O qelD emg,UF ogrid7Y —any e gnel R, uY —xedual

9:31nF TX3:18) WBV1G

penuTLticl  *IXIIAY ©TIGQEL



Discuscion of Tahle XVIIT.

Chject = To0 determine the effect of varying
terperutures and amounts of wuter edded to crean
(" O [OX5] S P A I U = :

65°7=70%7) creviovs to aidinT 17.5 c.c. acid

.{'O'V O‘\ .- h) q . . 4 - . - N
(6677 = 707x), upon trne fat percente~e und arrear-
gnce of tre fut column.

Irnortunce - Considerable discusrcion arices

between ctation ovneratore concerain~ the temccra-
ture snd the amcunt of wuter to edd to the cream
previone to addin~ the zclde bome orcrators pre-
ferred hct veter, othere lurgewarm to cold water.

Lothod of procedure =

1 ine preliminaery <ieps of wel "hing creanm

cwoples, metrhod of acdiny ecid, centrifu~inT and

¢

he cwme v in Yable 1, 2 and 3.

£e The ctanderd retnod of tevtin® was uced
excect ue to the moaiivications us eccrtuin to this
ezsrirent.

Se¢ Three (&) croam sumples tore usged for euch

termerature for euch poreent of creum.



4o ine vuriocus amounte of water ut different
temoeretures vao wdded by meosne of a Craudusted 10
cc rirette.

De Immedlintely atfter sddin~ the vwetor, the
gcid ves sdded. Uhie vas done &t once to detoritine
the acturel influence of the wuter, without havina
the temperatinure ¢f the creum exert uny apprecisable
chan~es uron tre teuwneratare ¢f the vuler sdded.

6o ncid, wuler and creum vere thorou~hly cheken
and tcet nottles centrifused. Tocte were cornpleted
ueln™ tre stencard rathode.

7¢ 17.0 cc. of £cid wae gdded after wuter of
varyinT terroratures end cmounts hud been rrevicw 1y
mixed with the cream.

Pecults - The followin~ fuctors zve cunciderce
under recelts:

l. The veriation in pzreeant of hutterfut acue
to rwter of verious wiounts wnd temuveraturesS.

2. The wiveurunce of the fut colum since cor-

rect urouwrences corrglate with properly mude testse



~

vicscuseion of revu

1te Tre follovwinT tuble

records tre proper
tempecratures whizh Tuve

the acid and cream at a

6507 to 7097,

amounts of

water % different
..'l

recsulte, having

conctunt tern:erature of

Tee . .
of 5592 20 509 50%F  70%m ¢ovr 90YF LOOOR
creum

ce ce ce ce ce ce ce ce
£0e60: 79 7-9 7=9 7-9 0-11 9-11 ¢-11 ©¢9-11
3040 9 =9 =9 =9 9-11 -11 9-11 9-11
£Ded =9 9 9 9 9 9 9-11 9-11
Teet
f 11007 12002 150vV%7 14007 150099 15097
creum

ce ce cec ce ce ce
£0.50 14 14 14 14-15 14-15 141-18
0.0 12-12 le-1% lz-14 17-15 1t.-16 14-16
4045 12 12 12 11.-16 11-16 14-15

The fellovin~ teble sumrerizes briefly tre epprow-

irmete wrovntis of vuter

r

[A

)

nlig & i¢ arrlicanle

et

+
I

1o forty (40) vercente.

r

to ure ¢t different temicreturce,

to ereum teostine twenty (£9)



G5 o

Terpereturce of water

. - =0 - O
Text of Jrezem 3578 < 10090 11097-1Z00x

14097-15007

20 1o 42 o 9 cc. 12-14 c.c. 14

- 16

Ce.Co

cervwtiure of the water end the wmount used te secu

cuitable tecstes Less weter 1c ured ¢t lovw temoer

]

Luach mera ¢t hich tom eratares is

-

4.

uea

to prevent

recid cction oF tve acié from bhurnine tre faot. -

gction ig ¢loer vren ucin~ vuter

tempercturcs we from 2597, to 1000

-5t

the amount of waler uced us i

is recudily noted.

P

of cormeretively low

re exicesls g cefinite relation betreen the tem-

red

ature:

the

cid

. Tre incrcure in

Conclurions = Tre wrowite of vater to add t

cream rrevious to a&dditica of 17.9

e

todo vith ite terpcratures It is

gecurinT proonerly made tests the

ct

used st tercerulures from 009 to

c.c‘

recomended trat for

9 c.Ce

10002

eeid hee

Paj
of vuler

e termrerature incrcaces

0

much

be



r;
97

Usir~™ 9 c.c. of water st terverstures of 9007

end 100°F ~uve the bert anp.arins fut colurme, beinw

s
cleasrer yellow wnd Treer of forei'n rmtorisl.  Tem-
reratures from 5590 to 50V produced uccentable
grnearin~ fat colurns, but they vere not uc clear

& vellovw wnd contoined cmall wiounts of foreirn

meverial in tle lower vortion.
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Uiecucsion Table J1IX.

Chject - To determine the effect of lensth cof
time «nd nurber of ti~ze of centrifu~inT on percent
butterfet «nd on the sppeurunce of the fet colunn.

Iirnortince = Trhe number of wrirlintTe gnd the

i

lensth of tirme 0f euch whirline vuried vith the aiff-
erent stution opzrators. TO merely centrifure long
enou~h to ruise the fat into the Fruduwted portion

of the neck is not sulficient. rorecicn meterial
which often risces with trhe Tt csuses sli~ht vuria-
tione in percentu~e vwhen centrifu-ine is not suffi-
cient.

l'etroa of procedure -

l. 9 c.ce vurm water and 17.5 c.Ce g02id wue
gdded <nd thoroly mixed with the cream before tests
botltles vere cerntrifu-ed.

2, icid and creum vere burned to the proper
color bafore placine in centrifu~e.

S Eot wautlcr vaes udded to tect bottles in bhoth
tre eteum wnd electrical centrifiu~es «fter rejuired

wrirlin—se



4, Stacm wac turned on durin~ wihirlincs in
the steam centrifu~e but not durins the wrirlinge
in the electriczc 1 corntrifoire,
S, Eteum centrifure wes run at 157 pressure,
0e Tests vere cornrlcted by the st:ndzrd mathod.

2rd rethod of testin~ was uced ex-

£
©

7. The stun
cept a8 to the modirications ag pertair to this ex-
cerimente.

Toenlts - Yhe following chart sunmerizes tre
nurber of wiirlin® s wnd the lentth of wrirlinvs that
mev be cuifel; uced in securinT accentehle tocte, T+
ie understood hovever, thet rroper tests cannot be
obtuined unless tre creczm huas been burned to the pron-
er color bzfcre centrifu~ing. [Lris date is tuken

o

from experiments vith cream testin~ from trenty (£0)

to forty (42) percent.

Zteam centrifure “lectricel centrifure

o-2-1 h-2-1
D=3 5=3
0-2 4-3-1
1-5-1 1-3
/E-B

-

.\
T
|

S
!
laVIeN]
1




101.

1t will bhe noted in teble 5 thet 20 percent
creum cen be centrifu~ed 1-1 end ¢till obtuin ce-

N

ceptuble terte, Thie sort of centrifur-in™ cunnot

C

be woplied to creum tecting 00 1o 40,5,

Toeulte frow centrifc-in~ 4-1 duwa to 1-1
chow no vuriction 1n properly nede tocste of 29 rer-
cent ersem, but the crincees of cecurinT procer
c7 the fet column sre very much re-
duced., In fuct between 1 to 2 tewts cre (I from

4 to 6 rumnles that ere run. It cunnot be sdvie-

-~
it

t

«t nereonte~es can he

ed {trerefore Lrot

(@]

orrec
obtained unlecs the centrifu~in- e as ticted in thre
surrarized crert wre aarered to.

1t iz ¢1lvo noted thet eny” marcent of viriction

diie Lo centrifuw inTe convidered o not LI, iv1i~-nt

\..'-,

from 1.1 .S nercent. Lrie is true vhare tre fut
columne vere clewr in color even thou~h tre color
should nut he coaridercd idesl.

Conclueion - Z2ect terte wre Obteined by centri-
furin~ «w third time, since the last vihirlin~ ciarilies

the column, wrich veenmy duslirable from the stundpoint

£
O

obtrinia™ w corrcet roweain,

\
i

It i¢ reconmeznded trhet centrifiTin~ e ¢ licted in

th ¢ sumniarized crurt e gdévaered to.
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Uhiject - o deterrmine trhe effeet ¢f centrifuine

st verlioug tzrreratares u-on tre norcent hitterfet

[

-] : <o s o I 4 . -
aund apezersnce of the ot eolunn,

Irrortunce = This dis of consideretion bacunce

¢f the controver~ies which urive relutive 1o tvshe of
<4

centrifu~e to npurcrhurce in order tret the rmost salteble

tricael centrifuces

Q

tects can be made. Hand and ele
are unheated. Occuasionally *hs latier sre steum heat-
ed. ‘tewm centrifures are steam heated.

Lethecd of procedure -

le 9 c.ce viarm water uend 17.5 cece of acid wus
added to the crecm, thorourhly mixed «nd centrifu~ed.
Teete were corrlzted ucinm the gtendard metrod.

Z2e Tercentues vere read us bottles were talken
direct from centrifure, vna after irneresion in & water.
beth of 15590 to 140°P ., “Yhis acelies to teet bottles
centrifured ut v one torneretures. Jiffarencces in
nercent e recorced.

BRI -
Do SWeNnTy,

trirt;” end forty percent crowm vere

ured &0 & Mmoois of commuriron.
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4e The stondard matrod Sf testin~ vus ved ex-
cept s to tre rmodlficetione we rertuin Lo thic ex-
rerisent
Detulte = The followin®s chart surnearizes the

chenme in wnecreont cue to centrifusin:. oty

voarious tem-

neretures wna oitor irv.ercion 4 proper aretur-
ed witer buthe
Tzt of Troum Terporetiure dnrino contrifa-in~
nereent Cooled hy Toov tem-  Jtesm
ics vater ccoruture rez ted
y decronre inerowee
24.0 D o5 )
294D D ) 7
39456 .5 .5 W8
;';V/‘Ta “-e .5:5 0:1)7 .67
Liescusgion of receults - Tlgrults of centrifusine

in a rzchine c¢soled by ice wuter reducces

for ecreem

on the avers e

forty nmercent.

Centrifirins in 8 rmecrine &

on tre w

[N

uces tne nercent: e Veru™e

27T P

crecm testin® tventy to forty percent.

t room temneruture re-

creent, for



5

Centrifii-ing ia a oheem heated machive in-
creared tre rorcentuoe on tre wvernTe o657 percent,
for crzer testine tventy to Torty nercent,

Tt 1s «lso te e noted that wliter teet hottles
vere ivrersced for three minutes ia a proper temour-
sture votosr bhotnh of 105Y7 to 140YF, the nzrcentuve

corrennoncs Lo trhe correct tecst.

(@]

r

entrifurin- in unhzeted mweocvines

2
O
Q
'_l
.
Ho
(@]
=
w
]
Ca

reduaces the recdin~s from 37 to «cd psrcent for craom

oy

tectins trenty to forty rercents Tn ¢tisum hested cen-
trifurcs the reualn~r sre increcaced 07 nercent for

tventy to forty o:rccut crewm. It i¢ therefore cdvic-

-
oy
i_l
()
+
(@]
O]
ct
§
o
Hs
jo))
’—h
N
o]
<

terperoture ot which the teuts
ehonld be rewd., TMic is bost sccormnliched by a 135

-140V¢ wuter bathe.
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Discuesion of Tunle X{I.

(hjisct = 1o determine the effect of different

b

ternerutures on the expansion of the fat colwrn of
rroperly mude tooto,

Y

Imvortunce - The various ¢toution onerators

did not wdopt & vtenderd tenverature ot wnich the
readlinss were rande., [leadings were ugually made the
cume from unhncated muchines ac from the hsuted. dince
the fut sepereted colidifies ot wbout 100°F, the tem-

wruture gt which reedlaoe are mede ¢rould ruve a

pe
.

limited run-e.

i.etrod of procedure -

l. nly tzzts of prover color, free of foreiern
meterigl were uced in tris experiment.

2, iest bottles were plsced in a water bath of
desired temperutrre for five minutes befoure readines
were recordcd.

e un tl-ht jointed vnuir of éiviacrs vas used for
megacsurin~ tre fat,

4, The pcrcent incresce wbove norrnel teinerature
114 percent decreace helow norrmal termzrature wus re-

ccrdcde



5e 140097 wis tuen we the nornel temnoruture.
Zeecults - The followin™ chart swunarizes the
glffect of verious temperntures uvon the expuncsion of

the fat columne.

Tect of 1909w 18007 15097 140°%

creum Pereont increuse
£20.0, e D « 00 e 50 Ci

£9.0 1.00 o7 2D CIZ
‘1":).0 1.0_0 .8 .[l' CI:

Tert of 12007 9007 £007 50°7
cream Percent decreuce

20,05 2 .10 D 1.0
£29.5 3 .00 1.0 1.5
40,0 D «5d 1.0 1.5

It is noted that for 205 crcum, there is an ex-
pznsion of the fat colurn from .3 to .90 percent from
termperatares 15090 to 19097, Tor 305 crecm, an exnan-
cion from .25 to 1.0 percoent from temperatares 1507

to 19007, Hor 40, crcam, an expuncion from .4 to 1.5

percent from 160°" to 190°7,



Relow the norrcl termoerature of 1400?, the rer-
contee ig reduced for 0 percent cream from o2 to W4
for 0 percent cream & to .D; for 40 porcent cream
.5 to .55, for terrerwtures of 120°% to 100°7,

Between termeratures of 8097 znd 60°F, the percen-
tames reduumed from .o to 1.0 vpercent for 20, cream;

1.0 to 1.5 rercent for 30, creum; 1.0 to 1.5 percent
for 505 crcun,

Tre follovin> erert surmerizes nmore Tenerully
tre effect of termperutures uron the expunsion of the

Tut column, ~ivin~ the avera~e percent incrcase and

decrzuse.

Tect of 102-17Q0x 120-1000% 60-6007
cream
averaTe per- snvera~e percent
caent increauce decrewte
20.0o LD «3 5 .75
29,55 «5D 3 1.25
40,005 .90 D3 1.25

Temperature plays an imrortunt part in obhtcininge

5

tre correct butterfaet percentu~ec cfter tests have been
proverly mede.s Tercecnt will verr with the expancsion

of tre faut column,



110.

Conclusion -« dince it 1s necessury to have come

ctenderd for the proper expunsion of the fat column
to secure pruccer recudin-'s, the use of a water buth at

terperature of 125092 - 14007 is recommended in read-
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CSivcussion of Tuble 1XII.

Chject = To determine the effcct of usins vary-
inT temveratures of weter durinT centrifusing on ver-
cent butterfst und on the avrrearence of the fat colurn.
Trhe terversture of scid and ercum mueinteined at 659F,

7000, & £4 bottle tubuocx vtecum centrifu-e was used,

Irportunce - l.uny onerwtors vere in disonute over
o . o

ine temversture of weter to zdd after the first and
cecond whirlin-ec, lloct of trhem, however, ured hot
vuter,

..ethcd of procedure -

l. To cerefully wei~hed 9 rrem creum runnles,
9 c.ce &cid vae aaded und tre mixtiure burned to a
preper coclor, «fter whnich a few c.ce of warm wuter
wes sdded to prevent burning of the fat.

2o Tect bottles werzs tren centrifu~ed in a
cteum muchine 5-2-1 rinutes wund vuryins terperctures
of tup watler were added wfter the first wnd second

wihirlin~s 3¢ incdicated in the table.

Pond

Je Rradinrs were mude after tect bhottles were
imersed in 1359# - 14097 water beth for three minutes,
4, 1Tre avresrunce of the fct column and the

percent vwws noted wnd recorded.



Decsults - It was found that low temmeratures
of wuter edded to the toet hottles cfter tre firest
end cecond virirlinTs produced no wbpormal appoeering
fet coluwrng end did not alter the percentu~e. Uhere
recsults were obtained by usinT a £4 bottle steam
Subcock centrifue havinz eteum turned in durines the
whirlin~s. The results of c«prlyineg the exceriment
to an unhested hend cr electric centrifuse were nct
determined.

Conclurionr- It 1o recommeonded thaet even thoush

csaticfoctory resnlts wvere obtuined by nusine water of
low temperature in a steam mechine, thut worm to hot

water be uvred. It 1s not necessary, to fear unsuit-

o

etble reculte, however, if cold water is uced, proviaed

’

g steanm rheated and criven centrifure i ucsede.
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Diccuseion of Table XXTIIT.

Cbjeect - 1o cdetermine trhe chan~e in percentcre
of rutterfect due to the use of red recader.

Imnortunce - wowtation operstors frequently de-

ducted from one to two percsent for the meniscus when
not usins ~lymol. Upon the assumption thut ruch al-
lowances resulted in incorrect rewcdinss even of proper-
1y mude tests, incuced iInvestisations of this kind.

Lhetrnod of procedure -

1. after tests were pnroperly mede, the tecst
bottles were lowered into a proper temperatured water
buth und left immerced for three minutes, bhefore read-
inT were made.

e mzaain-e were first made including the nenis-
cus. 1ne gecond readin~e were mede after g£lymol had
been added to the fat column. The difference in per-
cent was then recorded.

2ceults - Tre followin® teble briefly sumrwrizes
the effceet of usginz 2lymol vhen readin~s were nude at

proper temperaturess



11%.

" .
W am

20

15905 J

LVere™e nor-
cent decrew: e
aue to
c1oriol

.04

1.0

The above fiuree snow the ncsceccsity of using

s

el-mol. The toble erovwe trhe avere~e percent reduc-
tion of .0, for 20, cicerm; o5 for #0) cre2um and

’

1.0, for 42

CTIaMm.
1:mol tae & tendency to
surfuece cof

rixture «t the

tu rerwin there fTor eany length

uprlied irrmedietely before meking tre recdin-s,

climinate the porceibility o

Conclusion

for tre m:-ivcus rzeults in an
ta"e of error. 4re uce of &

councenuently recormendeds

few

~rciuce a voethery

the Tt column if glloved

of time, co it was

to

eXrr0Xe

i.crely mukine rcuch ellowances

<

unnecestury nercen-

rope of mlymol is
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9 c.c. wauter (560-700r) added to & 9 Fram
cream surple previous 1o the addition of 17.5 c.ce.
wcid, permitted a run~e of acid temperctures from
700 to 150°W,

nere 9 c.c. 0f 2cid wuas added the temmercture

the acid wus more linited, from 4597 to 8097
bein~ ccceptuble, Since the acid temperature at
creum ctutions is zpt to be between 75°F and 90°F,
ruther thun from 459 to GOCi, it is recommended
thet the zddition of 9 c.ce water (60C0F - 7007)
end 17.5 c.c. acid be used for testing cream of un-
known fut content.

The water permite hi~her run~e of acid and
cream temne ~atures and cutisfactory results are more
certein of bein® obtuined.

9 c.ce vater (ceme varyine temperztures as
cream) gdded to & 9 crum creum cumple previcus to
addition of 17.5 c.c. acid, allowed & run~e of tem-

- 0. .
perature for the ecream from 40°: to 90°#,



=
=

Yhere 9 c.ce 0f acid wue wdded to trhe 9
crem crewm vunple, the tempersture of the creum
wee lirmited from 4097 to 7097, It is recommend-
ed from a tertin~ stundpoint thuat creum patrons
meintuin s low a temperature of thelr creum as
poscible orior to delivery.

b o= 10 c.c. acid added to a 9 ~rem cream
csarnle permits a temverature of 45°¢ to 70°9@, for
both the gcic wnd crcume Termperature of both
acid and creum rheg much to do in securing proper-
ly m«de teste. It is trherefcre recommended that
the temperaturees of tre crecam ¢nd wcid be low,

A502 to 7097 rether then hich, since a constant
amount of & - 10 c.ce. wcid may bz used within such
a termperuture rudius,.

WWith ¢ constunt terperature of acid and crean
(3592 = 70°2) the followine amounts of wuter ot dif-
ferent temperatures previous to the wadition of 17.5
c.Co ucid ure rejuired. Yrig is prior to centrifu~-
inT, 9 c.c. voter, 3590 - 10090, 12 - 14 c.c. vwater,
11002 - 15097; 14 - 16 c.c. vater, 14002 - 10007,

Usinm 9 c.ce of wuter ut temparatures of 90°° gnd 10007
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fave tre bort wrpewarin~T fut columme. Hovever,
cutis fuctory resultc wre obtaeined by wiinT 9 cecCe
veler ot torreratures of from U597 to 10077,

“ert tectes wre ohtuined by centrifusine a

third tire, finze t-e lact vPirlin~ clarifies tre

cclurn,., “ric is devireble from tre stundroint of

sentrifa-in~ in wineceted rwcehincs redéuces the
resdin-c from o207 10,09 percent.  In cicun heuted

41

centrifu~ces tre roedin ¢ wre incriow:
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Tris avplies to crownm te

v

tin~ twventy to forty per-
cent. It is therefore cdvie-ble 1o situnturdize the
temporeture et vrich the teote ¢hould be resd. Gris
ie best uwccompliched by a pripver termeratured woter
bath 1250 - 140°7,

0ot water should be added tc the toert bottles

ufter the first eud czcond wrnirlin-s. Tries zoplies

3

{

rore crreeially to unnected contrifures. In etean

0
hewted and scteunm driven ceatrifures cold water (5D7)

ire nee of glymol (red reuder) reduces the

rocudin~e for tventy percent ercom O percent;

for



for thirty cercent creum & pcercent; «nd for for-
ty percent crecum 1.0 percents Ite ure is conse-
cuently recommended in pluce of merely makins
wel~ht allowance of one to two percent for the
meniccus,

Terperature pluyse an importuent part in ob-
tainins the correct butterfat percentare after
tects have been properly nude. ince it is nec-
ezeery 10 have rowre ctandard for the proper ex-
pancion of the fat column, to secure vproper resd-
in~s the ure of a water buth &t a temperuture of
15500 ~ 140°F is recommended in recdin< all vary-

in~ percentares of crcam.
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CCHCLUZICUK

For a period of many years the mass of facts
which hss asccumulated on the subject of cream test-
in” has cerved to dsmonstrate the cormplexity of the
problem from both its economic and scientific as-
pects. OUne of tne principal coaclusions from the
eviaence presented in this thesis 1s thut commercial
methode should be standardized with & rizid State

law enforcemente
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nly & few of & lur~e number of references

rerehy cubmitted, from vhich veta verbotim

have been taken, a conrlete 1lict of wll ref-

grences uced would he extronooun,
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