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- {1) cesson of youy, (2) period of laotation, and (3) d41fferont foods on
the nhyeical and chenical compopition of butter fot.

In mapping out the experiment discussed in this paper, svecisl
 attention wse peid to the selection of cows of same breed, age, sise,
 and period of lsctation.
| The milk and butter from each cow wee handlod end anelysed Eep-
ayately through the entire proceas. In overy instence, the milkingo for
| The De lLavsl seperator wos used, and was reguluted to deliver
&0 per cont oroun. mmm.ma:nmmmmaam.
and the croom ot once cooled down and put in 1tc resvoctive czamd.

Croam wos ripened and churned undor stondard conditfons in every

{1).ii0teture Content.

in every obsorvant butter naler imows, the sesson of the jyesr
hes o very msxked effect om the noisture content of butter. However, thore
are o few other factors thet may and do ceuse this to very, ouch ee locel-
:;-iv.mummmm&mhmoqm it hes
gy mtmmmmmmsmmammmmsmA
1 uumg;m “his is, of cowse, dwe to pusture smd 01f




forencos in foods,vbocause the per cent of molstwre decresses dwring the
icte fall and wintor nonths.

{2} «Chanicel Composition. :
4B was denmonstrated sbove thet the ceason of tho yoor hes o narke
ol effoct on the moloture content, so 1t necessarily hes o corresponding
in this exporinent time was not allowed to go into this phase of
“his experiment extended over twelve months, beginning in Junuery
and ending Recember, 1910,

TABIE 30+ Ze
{1)LEFPRCT OF SBASON OF TBAR OO CEEMICAYL COPOSITION OF BUTCER Paf.

A D W TR T S e O = oo

s  Ballelioe __Toatne Jo.
Jan. 30,08 51.20 38440
Fob. 80450 81.97 38,6
Har. 51,30 - B1.94 38.6
e £9.55 35408 583
ey 20466 3048 82,8
Juno £9.66 30423 3Le45
July 85,90 $7.20 319
Auge £7.18 88499 30ed
Septe 27,18 35436 3840
Gote 26445 S4e2? 38.8
fiove £0436 B0.66 8344




A study of Table No. 1 plainly illustrates the fauct the per
percent of valatile fetty soids wa: at ite maximus during larch and de-
creased steadily but slowly until October, after which time it made &
merked inorcase during the following four months:

xtwmmummaﬂmmxmwmumm'm
groeatest duwring the summer months, decreasing rather rapidly during the
£a11 end early winter. Uhen during Jermuary, Februsyy end March thie value
mmmbncMoaawrmmmu
: It 1o also interesting to note that &he melting point wes la-
versely as the iodine valus. That is, in winter it wes at its higheet,
mlmiwingam.

It will ulﬁo be recalled me the molsture per cent is consilde
erably higher in summer and bears a certain relation to the melting point;

~ the higher the per cent of molisture the lower is the melting polnt. It

| 1s sleo plainly demonstrated thet the melting point is more dependent on

. the percentage of olein than on that of butyrim, ceprolin and ellied glyce?"
ides.
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It s & well knoom faot %o overy ome that there 1o ¢ vast and
wide difievence in nilk dwring éifferent perts of the perioé of lJactation.
The period bas not only %o do with the guantity of ingredients but 1likewise
to the ¢uality of same. ZLspeolally fs this true in case of butter fut.

Colcgtrum nilk o scid by Grimmey to test wvory high in por
cent volatile fatty acide, snd corressondingly low in per cent olein.

But a8 the period of lastotion sdvences, the reverse is true, that i@,
the volstile neids docrecse, whilo the olein inoroases.

The following teble will give n cleer fdece and understanding
of this guestion:

Zeble 0. e
(%) | ;
Sffeot of Period of lsotetion on Chemioal Composition.

Tjeriod  G.u, Uos  lodiue Valne.  uolting “oint.
Tob 0.  D0e58 52408 36.2 ©
sea 3157 B1.67 B5ed

4th 51489 5240 86.2

st 51469 32430 5847

6tn 51439 82,78 33.1

it 24448 35490 Bhe?

9en 28,92 35423 3447




mmmzanpmummuamcm, fod on &
uniform ration, nummhfmummeommmumotm

putter fat constant. |
Table 0. 2 plainly illustrates that the volatile scids were

mtmmmumumwmumuum decreasing slow-
unpwmmtmtmmweumm1m-twmmmxymt
‘ofmmzoagtmmummw:muuummum
‘It ig slso very interesting to note that the volatile acids and olein

var.v inveraelye :
The Nelting point veries but 1ittle, which is of rencrieble

~ intereut.
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- Chext lo. £ shous that the rercentage of volestile acids 1o
mmmmmuafmumm‘mmmwmm
length of that period.

Stadies uwpon the composition of verious feeding etuffs, espe~
cially upon tho oils, huve led to the supposition thet in some instonces
- the poouliay properiies of fecds affect the composition of fat and various
other dalry productse '
In this exyeriment the writer bed the following feeds under test:
| vise, cottonseed meal, 1inoeed moal, oorn silage and olover hay.
| The chenicel gomposition of butter fat, so influencod by tho
cheraeter of £oods recoived by the snimel, hos hitherto boen 1ittle otu~
"munamxmmum.mmmmummmtm
eial study was given.

S sane v e Iniiigs Ninll Show eviesten sl 98 A\ WS oW
with & basal ration composed of sl the feeds to be tested.
sesel etdon

Cottonseed meal,

=eal,

nxu.muhh':i.

;
3
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"hen tosting any of the sbove named fecds, the ome in queetion
withdrown and the retion properly sdjusted to moet the requirement of
sninale



“ho feoding voriods wore conducted as follows:

Bagal  ceenae January 20 - Z9
CoBelle =we-Janmery 27 = Februery 3.
J800] ~ewww wwee- Tgbruary 3 - 10
Lingeed 0al e=-- Pobruary 10- 1Y
BOSEl ~~-w-eemes Fobrusry 17- 56
Silapge ~~- PFolyusyy o4 < larch 2.
m...,--;....ma-o.
Clover hay ee-see- Japeh 9 - 164
Sanal  secnewesss TGrgh 16 - 28

It w11l be noted that the cows wero brought back to the bacal
~ ration every other woek. ?hhmmtoginmmmh&drnm
Bach week Logan on Thursday morning and ended the following
 Jednesdsy night. 41k wee seved on uonday, Tuesdsy, tné Tednesisy of
. esch week, sad buttor wes mode from the smw end tected.

The following table illustrates the merked offect which odl
- feeds have on the chonionl and physiocal composition of butter fat.

S~



Zeble (0. Se

' MR e e A W o A SRR

Jodlnes  lielt. it i""”mm""’* ezdaece
25e0 1346 E3eran
88,9 15425 Slemm
Glel 13,9 £9.mm
3le8 Ele8 47emm
8340 15.2 . 2B.mm

Lable lio. 3 shows the following feots:

Pixet, that the oil feeds have o murked offect upon the loich-
srt-iicispl and lodine ibsorption values. There wes an inoreuee in the
 Iodine sboorption value in both cases, but especislly o in the casc of

. lincoed mesl. This i8 due, no doudbt, to the large per cent of olein in
~iinseod meal. .
It is also very interesting to motice that the volatile fatty

'L-aet.&a and . lodine absorption veluss sre Jjust oppooite.

fieze also we eec that the melting point io affected by very
1it%le, 1f ange ‘

| the molsture content of linseed mesl wes very mmeh incressed,
but 41¢ not vary very much in case of cotionseed meal..

siso, the depth which the needle: penetrated, exvressved ia
mmmhmdﬁmm sepes fally
in cuse of iinvoed meole




7he butter appoared !I!lnnnal!it appecrance and handléng %o be
hardor ond firmer in csge of cottonsecd meal then any other, but the
does not uphold thise =
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Basil. - 0.8, Basal. Linseed.

i owo cows were selected from the College herd &nd fed sltewncle
rations of coxn silsge und clover hay, the rations belss edjusted to meet
reguirements of the snissls.



EPFSCT OF BLUE CRASS PASTURE ON CHSMICAL COPOSITION OF BUITER FAT.

Two cows of the college herd were used in this experi-
ment. On May 30th the cows were put on basal ration, which is
as follows:

4 1bs. cottonseed meal.
4 1lbs. linseed meal.

30 1lbs. corn silage.

*10 lbs. crimson clover.

After the cows had been on the basal ration for five
days, milk was taken for six milking periods and butter made from
same and analysed.

The cows were now turned out on grass and did not re-
ceive any grain in connection with the grass. Samples were taken
as above and the butter anal ysed.

The following table will give the effects of grass on
the chemical &nd physical composition of butter fat.

Table #5.
Iod. ReM. Melt. Pt. g"(L) . Hardness.
Basal 29.3 26.75 33. 16.50 28.66 mnm.
Grass 36,75 24.50 31.5 2z ) 48. mn.

The above table will pleéinly show that the volatile

fatty acids decreased, while the olein increased and the melting

point dropped.

* Crimson clover was substituted for clover hay.



Lffect of Corn Silege and Clover Hay Om
Chemicel Composition of Butter Fat.~

W e N G e A~

Reli Iodine § lMelt. HHg0 Nerdmess

WD > e o W U W G i 0 T S

LDasal 2ieb 26473 83. ;M £he
211ege 3541 B2 32,6 15,5 29, "
Besel 2948 20480 52,9 4.7 23, *
Hay 50,8  B6.57 354 1N #!. "
Besal 30.1 27,16  33. 16 27.

The zbove iable iweam that the silage had o marked effect
upon the volatile scid and caused the per cent olein to drop. This is
directly opposite to that ceused by the oil feeds, but egain the melting
point was affected but slightly.

- When the cows were put back on basal ration the per ceant of olein
wee incressed and correspongingly the per cent volatile fatiy seid dropped

It 18 slso of interest to mote thet the sddition of silege ond
also hay ceused the noisture content of the butter fot to drop four or five
points,

But the herdnesc seemed to follow directly the per cent moistaure.
iv the moisture dropred, so iikewise the penotration expressed in terms of
im'n. wes corvespondingly less, mmtmmmmm.
| The sbove teble slec demonstrates that the butter mede from hey
retion wes somewhst lower in per cent olein and considersbly higher in vole
atile Satty scids. The moisture content wes aleo less but the melting
point again d1d not veary much. 4

k



Olein had the greatest change and the drop of the melt-
ing point is very probably largely due to the great increase in
the percent olein. Also butter made from grass was very soft
a8 characteristic of summer butter.

Comparing table #5 with tables #3 and #4 you will
find that (1) the volatile fatty acids decreased slowly, (2) Iodine
absorption number increased, and (3) melting point dropped as the
season of the year advanced.
You will also find that as to the effect of period
of lactation that the following is true:
(1) Volatile scids decrease.
(2) Olein increases.

(3) Melting point is not affected to any extent.



| Pure butter fat consists simost exclusively of triglycerides
of the fatly acids. besides triglycecrides it contains eholesterol end
! netural eolouring mtters (lsotochromes). The totel amount of uue-
psponifiable metter 18 less than helfSper cent. Certein compounds of
shosshorus heve eloo been stated to have been Tound in batter fat.
The following scids have been found in butter fat: soetie,

ic, caproic, carrylie, ecaprie, lsurie, myristie, relaitic, stearie,
rachidie, and oledc. |
, The extreordinary bish precentage of glycerides of the poluble
fotty ccide in butter fat is charscteristic and differentiates It from oll
sther TotBe

SR SSEPANE O ATRETANEIE 12 Wy 85200 EAPEY 6T W AP R g ST OF e
This number indicates the nwsber of cuble centimeters of “/10

(6:)2 7ojuired to neutralise thet cusntity of the solution of soluble




‘volatile acide, which is obtained from 2,5 (or 5) grems of butter fat,

by the leichert-ieissl distillation process.

| This method is by far the best sand most valuable in the exgmina-
;tion of butter tttd. It is of paramount importance, for the reason that
it is mtpauibhtompmamofmtuhnhly to be used as

butter adulterants without adding very oensidorshh guantities of butter
fat, so that the mixture may have & Reiahert-ne_i.sa;}alm approaching that

of normel butter, whereas all othervalues can be .adjusted by a mixture of

fats other than butter fat.
However, the Reichert-lieissl number is not constant and varies

according to several things, suh as country, feeds, breed, period of lac-
tation and idiosyncrasy of cow.

Reichert Meissl apparatus.




used by the Uafted Stutes Department of igriculture, bureau of Cheaistry,
4040, end ave as follows:

PHAGELNTS.

T /30 sulphurie soid, stanferd Bs(0i)2, phenclrbthelesn, runice
stone and plycerolesods solution.

' Deter:ination.

#6lt the butter fot and keep it at 60° C. for two or three hours,
or until the wator and owrd hoo ontirely sepurated. rowr the clesr suvere
natont fat thyough o dry £1lter, weing & hot water funnel.

: liow meadure aceurotely 5.76 ¢ ¢ of the solution and place come
in the ssronificntion flask. 4éd 20 ¢ ¢ glycorol-goda solution and heot
over un cshoatos plate until complete sapeaification hap takon plece, oo
$o shown dy the mixture beconing clear and no fumes belng given off.
Jiow add 135 ¢ ¢ of recently bolled dlstillied wutey, dropn Ly drop,
prevent fosming, and then afd O ¢ ¢ éilate snlphuric acid and &letill.
Cateh 110 © ¢ of the distilate and titrate sguinet Bel(oi)l, this
sives the leichert-ieisel numbor.
BOTE=S,
1. The volatile solis sre those which puss over with stean, irrespecte
of the boiling point of the seide
Ze There sre seversl errors in this process and Jollay hes shown
to te ss follows:
{8} e sbeorption of corben dioxide fwring ssponiflcation.
(b) The forsetion of volatile ethors during saponification.
{c) The formation of ethers during distillstion.
(4) verfation of the frsctionsl pert of volstile scide distilled
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owing %o the sive and ghape of the distilline veswel, ond
to the length of time alatilled.

fe) “he following table, compiled by Biyth, shows the Teichert~
veissl mumber of butter fat compured with other fote:

Wizl s PR —
| 7ind of Tat | ﬁ.z:z:i.
fatter fat o= - - J—— 24«08
* plus 106 ofd = 2648
s . . 80p ® — e mmee 1040

S . 9
Cocosnat 011 iledp g ~esem— e I & 2
Jleomargarine £7.0- g ‘
CleOnarsering ee—emodconwe - )y Gels 0
Lerd mre e e neeee() o § =0 o §
Olive oil s o - e e e s o e e

IOLTHE ABSORPTION DUMEEZ.

This exanination indicates the reycentsge of ljedine cbuorbed
by the fat, oxpresged in terns of fodine.

It neasures the proportion of unsbeorbted fatty ecids, whiech,
both in their free state and in combination with glycercl, heve tho
prosorty of essimilating halogems with farmetion of additive comowxlo.

o o
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¢ B ¥ ﬂn 2 sfC E 1C00)CE .
S aws 3 8 2® s ;3 g9
&  publ's method wso used snd is es follows:

Lewgenise
Tubl's fodine solutiom, decimormel sediun thicsul hute
golution, eterch paste which is mede uwp fresh esch day, “otassiun Iodide.
beternisntion.
Wunmﬂ%l&mb&ﬂukﬁmamﬁh
glecs snd ploce seme in & wide mouth, glsss-stonpered bLottle. IDissolve
the £5t in 10 ¢ ¢ chloroforn and ofter complete solution has token nlace
add 50 ¢ ¢ Fubl's fodine solution and sllow to stand for three homwe,
in & Gark rlacee _
ifter standing for the sbove stuted tine, add 20 ¢ o Tabl'e
potacsinn fodid solution and ghake thoroughly, thea add 100 o ¢ distilled
water to the oontents of the bLottle, washiang dowan any free iodine thet
may be on the sidea of the bottles
. Titrate the colution sgainst sodium thiocsulphate, using
ctarch reste as en indicatow.
It is nooessery to run & cheek sample on the streagth of the
jodine solution every éday, since 1t loscs its strength on staniing. It
is also equally as Important to run twe or sore samples of butter, Le-

mmmﬂﬁhm




; LD " ©  pomaining -~ ce
® " " o abgorbed =-- Ge.

rer cent 1odin sbsorbed {difference between amount used and
cmount remeining X 0.12697 x 100) # wte fat taken.

The following tuble shows the iodine sboorption numbers of
some of the more important fats. This table was deternmined by Tolman

and ansone
Zind of fat lodine #.
Butter fat 26-38
01emergaring ~-eem——=- - B2=6H
0leo oil 43.3
Olive 0l == 8446

Linseed oil e 171=178




WIS POINT.

“his oxaaination mmm the degree at which d4iffereant fats
melt, end is very Belpful in plscing & fat i its res-eciive clusa.

Apnaratog.
Joowrate thermo-eter reading esaily tenths of a degzree, ua
oréinary Lermte:, & bogker U one. high and 10 oue wide, stund Jor
eupporting apparatus, alcokol 20 per cent and ryepontiy bolled é&ietilled

g din 1
VLT e

I—

Apparatus used to determine the Melting Point.

Deternination,
H0lt the butter fat and filter throush & hot weter fuunel and
- ellow the melted fat to @rop on ice floeting in recently belled disiili-
od water. 1Litt1o dioks eve formed and can be collscted by weesing the

———




mum*mbmnm

7ith the spatula plece ome of these disks in the tube and
~wern the solutien up very slowly and snote fuat ihe dogree vt whilek
the déigk yolls up. 2his ic the melting pointe.

lotes.

{a) If the alechol is sd@ed after the water has cooled, the
mizture will contain &ir bubbles #hich will interfere with the experiment.

(b} The edge of the disk should not be allowed o touch the
sidos of the tube. If this happens, new determimstions should be umde.

{e] 7he melSing point of butter is & 1litile higher then thet
of oleomurgarine, slthough srtificial vutters can be aade with the sane
meltineg poiat.

She following teble gives the nmelting point of some of the
#ore imrortant fats:

st e el S

ntter A e~ W a5 SBeS2
w i o .

T B G e G S e o W . e T WSO

tallow

tleo
beef

1$2E &




PER CEHT MOISTURB.

This examination indlcates the amount water that the butter
‘carries and ecomsists of hesting & samplo of buttor 1.6 - 2 gms. in
Lot weter ovenm ot the temperatuxe of boiling water, until constant
weight is obtained.

The sample should be cooled smé welghed every howr, for if
allowed to heat too long it hes a tendency %o oxidize, and hence increase
in weight.

Butter should contain sbout 13 to 14 percent molstwre, ani the
law states that butter s0ld om the market tosting sbove 16 por cent shall
be declared as sdulterated and is subjlect to Tine.

lowever, the percentage of nolsture is controlled by the but-
ber maker rather than the Gsiryman. For as everyone knows, if butter is
churned at & high teupersture thaet 1t will incorporate more moisture
mum.tamm

It might be well to state heve, that all the churaings were
' mode under the same conditions &8 near as possible. '

mfmmamwmmmzmummt-
sge may fall under:

—‘—\T(A, Lo ~ |

Liean : 13.59

TEST POR EARDRESS.
There is no offielal test f o r t h e hardness of butter, but
the one which the writer deseribes here is the ome used by him, snd has
“mmummamumnmmmum.




The principle on which this test works 15 Lased on the recist-
ance of 4ifforent materisls to the penitration of aifferont sise nsodles
falling through & definite creoe and with o constant and definste weipiit.

Heedles of the following sises wore used: 6/16 lneh, or wiose
dlsmeter 18 7.90 e, 4/16, or 6436, and 5/16, or €.76un.

All three needles were used, and each needle used tiree times
&t different pilasces of the butteyr ian oyrder to gel morye remresentative
rooults.

defore each test the sample of bultter was 2luced in & bucket
of water, whooo temrersture wes 5O degrees Ce, snd held at this temper-
ature for two howrs bvefoxe testing, in order %o aveid error, as might
huve beon csused otharwise. ’

he asccompaning picture will explain the apporatus.




“he penetraticn of the needles in butter node from this dry
retion clearly shows thet the resulting butter wus very much harder wund
fiymer then any made during the entire exverfeent. Shis fllustrates the
feot that feeds which ineresse the per cent of oleis hos & tendency to
oroduce soft butter and vice verss. 5he oil feeds increcse, while the
feols rich in carbohydrstes decreasd. |




Slgan.

1. The chemical compoeition of butter fat s sluost entirely
controlled by the (1), Season of the year, (2], period of lactation
end different foed stuffs. |

. Feeds rich in vegetsble oils are low in per cent volatile
solds end high in olein snd produce a soft butters

S¢ Peeds rioh in carbohy@rates snd poor in vegetable oils have
& high per cent volatile acid and low per centdiein, and hence produce
good, ﬁm butter. | .

. 4. 7That during the season of the yoar when the cows are on

pasture that the ver cent molsture is &t its highest, anl at its
lowost during the winter months.

5+ The period of leotation has & very merked influence on the
chemical composition of butter fots The volatile acide are highest,
and olein lowest during the early part of the period, amd ag the period
edvances, eapecially nesr the end, the olein becomes highest snd the
volatile aclds drop. The melting point is vory near the same.

6« The melting point of butter fat does not vary much, but is
dependent on the percentage of olein; more so thas that of butyrin,
cepronin, snd allied glycerids |
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