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Acidity of Creamery Butter and its Relation
to Quality

BY

C. LARSEN T. H. LUND 1. F. MILLER

INTRODUCTION

The first intention in beginning these investigations on
acidity of butter was to trace the relationship between the
quality or score, and the acidity of the butter. If there should
be a uniform relation between the two, then it would be pos-
sible, at least in part, to use an acid test in judging or scoring
butter. The senses of taste, smell and sight have not always
given satisfaction. A person’s judgment is elastic, and all
judges do not have the same standard, while an acid test is
definite.

If any uniform relation existed, a certain percentage of the
points in the score card might be based on the acid test.

During the last two years at different seasons, butter from
different creameries has been sent to this experiment station,
at which place it has been scored or judged by well known
butter experts, as shown in the following tables, and at the same
time tested for acid. Butter from different states was judged
and tested for acid in the Chicago market. In addition, many
lots of butter have been manufactured, judged, and tested at
the experiment station. These tests and scores have been
carefully studied, the results compared, and conclusions are
herein reported.

The investigation accomplished so far in this connection
has suggested a large additional and apparently fruitful field
for further investigation: such as the source of acidity in
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butter, factors affecting the different percentages of acid in
fresh and aged butter, nature of these acids, and what relation
they bear to rancid and ill-flavored butter, and old and fresh
raw material. These and allied investigations are now in
progress, and results will be reported in future publications.

ACID TEST FOR BUTTER

Butter at ordinary temperature is a solid. Before the acid
content of it can be determined, the butter must be brought
into solution, or at least into a fluid or liquid condition, at
so low a temperature that none or very small amounts of the
volatile acids escape.

Butter is so rich in fat that ¢ certain amount of dilution
is necessary to obtain a definitc end point in the titration
process.

Several methods of testing butter for acid were experi-
mented with. The test first tried consisted of weighing 10 g.
of butter into a beaker, then adding 50 c. c. of warm water
at a definite temperature. This latter melted the butter. It
was then mixed by shaking, a few drops of phenolphtalein
indicator were added, and finally the whole was titrated with
tenth-normal alkali. For comparison, water at different tem-
peratures was used. The results of using water at different
temperatures as compared with the ether and alcohol method
are given in the following table.

The fresh butter is not over one week old, while the old
butter ranges in age between two weeks and four months.
All the butter was kept in the creamery refrigerator, the tem-
perature of which was between 40° F. and 50° F.

"~ Each of the results shown in the following tables represent
the average of three determinations.
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TABLE; 1

TABLE SHOWING COMPARISONS OF ACID TESTS FOR BUTTER, IN
WHICH ETHER AND ALCOHOL, AND WATER AT DIFFERENT
TEMPERATURES WERE USED

Butter Melted in 50 c. c. of Distilled

2%o38 ater
o _'mHae
2TS22 | C.c. n/10 alkali required to neutralize
Sample Afs g 0 g. of butter
O, e — e — e
32D 86 |
SHlze | At | At b At At
S et 110°F | 120°F | 140°F | 160°F | 180°F
MEcx | |
| | 1 §
Eresh*butter 4o W50 of 4.28 3.00 | 2.88 2.85 2.73 2.65
Eresh buttens; s s58. . . | b0l slllivey. et 2.43 2.38 2.45 2,35
Fresh butter .......... 2.25  l....... 1.83 1.70 1.48 1.43
0Old butter .g S 94 .04 | S.53 6.60 6.68 6). 73 4.80 3.7
Old butker .....Mo.c.. 17.05 11.45 | 11.00 | 11.25 | 10.00 5.20
Old butter = cerkags: -5 \ 17.75 14.15 | 13.75.] 13 §0 12.10 19.83
Old butter ............ | 11.50  |.......] 8.30 7.5 7.58 7.30
\ ‘
AVEerage. ... ....% Ju : | 9.26 J ....... ‘ 6.69 I 6.66 | 5.87 ‘ 5.36

At 110° F. the end point of the titration process is deter-
mined with difficulty. For that reason, the test at 110° F.
was discontinued, and appears blank in some of the experi-
ments reported in the above table.

The above results show that the use of hot water in con-
nection with the acid test is not satisfactory. The low re-
sults obtained by the use of water are undoubtedly due to
the escape of some of the volatile acids, especially at the
higher temperature, and perhaps to the incomplete removal
of the acids from the fat. When water is used, the fat is
simply melted and not dissolved. The fat rises to the top,
and it is somewhat difficult to get the fat to mix with the
water to the extent of removing all the acids from the fat.

Different proportions of butter, ether, and alcohol were
used. Five grams of butter were dissolved in 20 c. c. of
ether and then mixed with 10 c. c. of denatured alcohol.
Ten c. c. of ether and 5 c. c¢. of alcohol and the same amount
of butter (5 g.) were also used. Either of these proportions
gave good results, except the butter sample, which was con-
sidered too small and consequently increased to 10 g.

Gasoline and benzine were experimented with, but did not
give as good satisfaction as ether. The two former did not
mix so well with the butter constituents as did the latter.



576
SAMPLING BUTTER IN TUBS

The following table shows results obtained by testing the
top, middle and bottom part of the butter in each tub. FEach
sample was secured by drawing several trier-fuls of butter
from top to bottom. About one inch of each plug was taken
from bottom, middle, and top. The corresponding parts from
each trier-ful were put together in a glass vessel, then softened,
mixed and tested:

TABLE II
TABLE SHOWING ACIDITY OF BUTTER FROM THE TOP, MIDDLE,
AND BOTTOM PART OF TUB

SAMPLE Top Middle Bottom
Fresh hitzici g2 3.00 4 195
I'resh butter 2.02 1.91 2.05
Fresh butter . 31 2.24 2.29
Old butten Fo .. 80 05 9.00 8.45 8.84
O F AT T P Be: it e powih byt M 10.21 9,05 | 10.00
Old buitter . =& 52 set. o b0 B Wy A AL [ 5.06 3.76 | 5.05
OUAFBITHEBT y? .ol . S W R W e 5.09 3.59 5.05

Anderabel o 2 TRy ST Es . . . g | 5 1k 4.43 ] 5.03

The difference in acidity of the fresh butter in the different
parts of the tub is small, while old butter shows the highest
acidity at the top, slightly less at the bottom, and the least
in the center. This is in accordance with what is already
known about the rancidity of butter. When butter is exposed
to the air, it deteriorates quicker than that part of the same
butter not so exposed. The acidity also increases in similar
proportion, as does the rancidity.

DESCRIPTION OF ETHER AND ALCOHOL BUTTER
ACID-TEST

When tub butter is sampled, the sample is secured by insert-
ing a trier about an inch from the circumference or outside
of the tub, and forcing it diagonally to the bottom of the
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tub. T'hen the sample is dragvn, transferred into a glass
vessel, and softened by placing it in water at about 100° F.
It should not be heated so that it melts, and should be stirred
and mixed thoroughly during the process. For ordinary test-
ing, one trier-ful of butter is sufficient. Several trier-fuls,
obtained from different parts of the tub, may be taken if ex-
treme accuracy is desired. When the butter for testing is
secured from the churn, a small sample should be taken from
different parts. A better sample can be secured from the tub,
as samples direct from the churn are not always equally well
drained.

When a fair sample has been secured and prepared, a definite
amount (10 grams) is weighed into a previously weighed
glass beaker, or some other suitable vessel. Secondly, enough
ether (20 c. c.) is added to dissolve the butter. (Squibb ether
was used.) The process is hastened by stirring or mashing
the butter with a small glass rod. If it is soft, the butter
will dissolve at once, while if firm, a few minutes are re-
quired. When the fat is in solution, half as much alcohol
(10 c. c. denatured alcohol) is added, as ether used, and the
whole is mixed. The alcohol should be previously neutralized.
For ordinary testing, a correction of 0.2 c. c. should be sub-
tracted, and the results will be reasonably accurate. Then a
few drops of indicator (phenolphthalein) are added, and the
mixture is titrated with standard alkali (tenth normal was
used satisfactorily). The addition of the alcohol causes the
alkali to mix homogeneously with the remainder of the solu-
tion.

Inasmuch as the acids present in butter are unknown, which
is especially true of old butter, the results are reported in
number of cubic centimeters of tenth normal alkali required to
neutralize the acid in 10 grams of butter.

PROVISIONAL METHOD
(Revised Bulletin 107, Bureau of Chem. U. S. Dept. of Ag-
riculture)

The provisional method for determining the free fatty acids
of butter fat is as follows:
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“Weigh 20 grams of fat or oil into a flask. Add 50 c. c. of 95 per
cent alcohol which has been neutralized with weak caustic soda, using
phenolphthalein as indicator, and heat to the boiling point. Agitate
the flask thoroughly in order to dissolve the free fatty acids as com-
pletely as possible. Titrate with tenth-normal alkali until the pink
color persists after vigorous shaking.

“Express results either as percentage of oleic acid, as acid degree
(cubic centimeters of normal alkali required to neutralize the free
acids in 100 grams of oil or fat), or as acid value (milligrams of po-
tassium hydroxide required to saturate the free acids in one gram of
fat or oil).

“One c. c. of tenth-normal alkali equals 0.0282 gram of oleic acid.”

On the assumption that the fat contained nearly all the acid
in butter, this method was experimented with as a test for the
amount of acid in butter, and the results obtained as com-
pared with the ether and alcohol method are shown in the
following table:

TABLE III
TABLE SHOWING COMPARISON OF ACIDITY OF 10 G. OF BUTTER
AS DETERMINED WITH ETHER AND ALCOHOL METHOD AND

THE PROVISIONAL METHOD

(Twenty grams of fat were used as a sample in the Provisional Method,
but for the sake of comparison, results have been reduced to the basis
I(\)/ft%end )grams, the same amount as is used in the Ether and Alcohol

ethod.

S8 Eg 2.
ooy o =0
ST22 A=l
25,43 | 283 £3
| = qu,,.,g R %2
SAMPLE oNug® | ocHSIY
| o= — = P
| 5E5c” | =32 £R
+~ Q
| so®2 saa A
= S5
| D& =H 8]
ERESNEBDUTTCT "2 oo desstiens: 55552 ol lonte s e, e 551 Do oA ! 28 | 1.63
ERBGEINMIDVIIEON, ey ¢ orablesy ety ¥ okt ooro Jurlbis o for oo iy Smatalte.'s 2.17 1.03
0 XN | [ e = S a2 1.02
IBRESIDUBEET 1 25" chicn sl ab idis oo siiie 408 Tow Sb9ih g, o 30162 2.20
10 TEETn | DB BEr P AR S SURRE ST S Sop e o SR O 2.30 1.35
JERTCEE T [N o PP s ST SOV SN N A A e 2.45 158 tfal
HESIMDNIGEERTN & & G f st %l s % 55ta 18 5 o o 18 9 ati o 0! o0 o hata o i 2.67 1.6
IERESTIRIATCICIAY 218 cext o oo ool o & L0« Woke) Ne ko) ) o o) oke i chskopetls 2.60 2.03
IDEESHSHUEPET" . .. . .. f e o ome ool o o® Loe o one oo ool o 2.62 1.73
IFIRESI DTIGHEIR - xoxewll sxsie o o oot lols o ol aiblo ol ane s ol o/ aieralel o B 2.03 1.30
IFCSIABMBUET! corowm. oxivie oie 510 5 ofs o o e BI5 ¢ & 5 oo o 0 o sle s 00 e 2.03 1.20
OEESDMBITELERD 2 o reipofe b A e e oae BT oo Tohor be ke ' 1.85 0.83
Fresh butter—Cream from morning milk.......... 0.90 0.67
Fresh butter—Cream from morning milk.......... 1% O/ 0.48
Fresh butter—Cream from morning milk.......... 1.18 0.73
Fresh butter—Starter added to cream from morning|
e IES T TR g B e e O e, B O TR 1.62 0.63

)
=
o
-
[}
=y

iAwernagel ofefne SEUDUGEEr 8 cec oSSl o e ol ewa &
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TABLE III—CONTINUED

SAMPLE

Ether and Aleohol
Method
Provisional
Method

01d butter 19.83 19.30
0ld butter 4.21 3.43
Old butter 17.80 18.26
0Old butter 13.13 11.36
Old butter 20.57 19.08
Old butter 20.63 18.47
0Old butter 11.20 9.32
Old butter 12.07 9.80

Averasesofiold buttér... . Tt .. oo ‘ 14.93 13.62

|

CGirand average of old and fresh butter........ “BE ‘ 6.40 5.38

Jutter is principally a mechanical mixture of the well known
constituents, fat, water, curd, salt, with a few other compo-
nents which, quantitatively speaking, are of minor importance.
These substances other than fat contain a portion of the acids
of butter. As butter becomes aged, and rancidity as well as
acidity increases, the amount of acid separating with the brine
of butter varies.

IFrom the above table, it will be noticed that the provisional
method for acid in butterfat produces results lower than those
of the ether and alcohol method for butter. This is especially
true of fresh butter. The provisional method shows the acid
in the fat only, while the ether and alcohol method shows_ the
acid in all of the constituents of butter, and not in the fat
alone. Another reason which in a measure accounts for the
lower results by the provisional method, is the high tempera-
ture of the fat at the time the test is made. 'The high tem-
perature causes some of the volatile acids to escape. This
latter factor is especially potent in connection with old, de-
composed butter. The ether and alcohol test is made at room
temperature, and a variation in temperature below 95° F. has
no appreciable effect on the volitalization of the fatty acids.

What is termed fresh butter in the above table is butter from

.
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the regular college creamery make. None of it is more than
one week old. Some of the samples were taken fresh from
the churn, and the last four samples were made from fresh
morning milk. The morning milk from the college dairy herd
was skimmed as soon as possible after milking. The sweet
cream was cooled for about two hours and then churned. The
butter made in this manner showed a greater acidity than
was expected. None of this fresh cream from the morning
milk at the time of churning contained over .14% of acidity,
except the last one, which was ripened with the addition of a
good starter, and churned when the acidity was .63% twenty-
six hours after it was milked. More experiments along this
line are in progress. It is interesting to note that this last
sample, although ripened to a high degree of acidity, contains
no greater acidity.in the fat than do the other samples churned
from the very freshest sweet cream.

The age of the old butter varies between two weeks and four
months. It is interesting to note that the older the butter is,
the greater per cent of the acid is found in the fat.

ACIDITY OF FAT AND BRINE IN BUTTER

In order to ascertain the per cent of acid in the fat and the
per cent separating with the substances not fat, the following
experiments were conducted :

About a pound of butter was taken in each experiment.
A sample of this was taken for chemical analysis. The re-
mainder was put into a tall cylindrical jar. This jar was
put into water which was gradually warmed to 130° F.
and kept at this temperature four hours, until all of the
butter was melted, and the substances not fat had settled
to the bottom. The fresh bhutter settled into three distinct
layers: first, the fat on top, second, the curd in the middle,
which evidently contained some brine, and third, the clearer
brine at the bottom. Each of these layers was tested for the
per cent of acid.
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TABLE 1V

TABLE SHOWING ACIDITY OF FAT, CLEAR BRINE, AND CURDY
BRINFE,

(10 g. of each were used for the test)

C.c.n/10 alkali to
neutralize acid in
10g. butterfat
Ether and Alcohol
Method
C. ¢. n/10 alkali to
neutralize 10g. of

clear brine -
C. e. n/10 alkali to
neutralize 10g. of

curdy brine

Fresh butter
Fresh butter
Fresh butter
Fresh butter

00
[CRESPETY)
=R b

B RO RO GO
@D O =1
o 0w
~ e U

-
-

AVETABC . « v eeeete e e J 2.69 | 2.66 | 4.65

The curdy brine has a considerably greater acidity than has

the clear brine. This is evidently due to the greater per cent
“of casein and its compounds present in the curdy part, and the

less amount of these in the clearer brine.

The brine of old butter does not separate in the same man-
ner as does the brine of fresh butter. The brine of old butter
appears more as a homogeneous mixture, evidently due to
the more complete change of the casein and its compounds
into substances soluble in brine. '

The chief object in view in this connection was to find the
per cent of acid in the fat of the butter, and the per cent of
the acid separating with the brine of the butter. (‘The brine
in these experiments comprises the mixture of the curdy and
clear brine.)

To accomplish this, the butter was first analyzed chemically,
then melted in tall jars at a definite temperature, as described
above. Ten grams of fat and ten grams of the brire mixture
from each sample were tested for acid. Having the percentage
composition of the butter, and the acidity of the fat and sub-
stances not fat, the per cent of acidity present in the fat, and in
the substances not fat of butter can be calculated.

The following table contains these data:
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TABLE V

TABLE SHOWING PERCENTAGE OF ACID IN THE FAT AND BRINE
OF FRESH AND AGED BUTTER

: Composition of Butter C. c. n/10 alkali to neutralize

acid in

bge | 8 | 22| 5. |5 Sael888s| a,, |22
33 (o &8s 8o |2, 826|283 80| ~yh |2¥e
oY s 02 0% |ubuos| gnuos| Qo o885
| $B 3&1 SS 34 iOuggf.‘S "‘,5223 Eg; Q,;S

W B4R BYE<4S| g2 | 85

| & o] - ~ S ] ‘hom M )

| | | |

BXDY § Lrere o]t 1216 84.13 059 2 2 2.40 1.20 0.67 | 27.92
Exp. 2.. 10.43 86.65 ORI 1247 2.50 1.56 0.68 | 27.20
Exp. 3.. 14.50 | 81.56 0.90 | 1.50 2.70 1.31 0.74 | 27.40
Exp. 4.. 11 21! 84.38 BINEC1W7E IR 48D 2..70 1.86 0.43 | 15.93
Exp. 5.. L1888 85.50 0.80 [ 2.14 2.70 1.59 0.6} '32..159
Exp. 6.. 12.73 | 83.45 0.79 2 .82 2110, 1.08 0.61 29.05
BXP. | flox 13.42 | 82.83 0.77 3.04 2.10 i .16 0.64 | 30.48
Exp. 8.. 12.53 | 83.62 0.81 3.01 1is{95) 0.84 01.50 4| :291:413
Exp. 9....| 15.46 | 80.62 0.83 3.00 1.70 0.56 0.52 | 30.59
Exp. 10....| 15.66 | 80.45 0.90 2.93 1.00 0.56 0.14 | 14.00
Exp. 11....| 20.69 74.66 1.67 2.75 185 0.60 0.23 | 20.00
Bxp..'12.. . .] 1422 }F 80183 1.04 1 4.42 1.30 0.60 0.14 | 10.76
Exp. 13.... 7.91 89.68 il 20 1.16 19.90 17.67 1.26 6.33
Exp. 14.... 9.34 | 88.05 0.97 1.88 4.30 3.117 0.45 | 10.47
BXp. 15 .. 8.04 | 89.42 1.00 1.62 17.90 16.90 1.01 5.64
Bxp. 1605, . 01911 5118 61.:89 1.08 4.12 13.30 10.25 1,13 58110. 15
Average..| 12.33 | 83.88 0.96 2.65 4.98 3.82 0.64 | 12.80

Numbers 13, 14, 15 and 16 are old butters. The remainder
are fresh, or not over a week old. Numbers 10 and 11 were
churned from sweet, fresh cream containing .14% of acid.
This cream was skimmed from moining milk and cooled at
once for two hours and then churned.

It will be noticed in the table that the sum of the acid in
the brine and the fat does not equal the acid in the butter.
The average shows a difference of 0.5 c. c¢. This difference
is undoubtedly due to the escape of some of the volatile fatty
acids during ihe heating and melting process necessary to
separate the brine from the butter. The temperature at which
these samples were melted and at which they were kept during
the four hours’ time of separation was 130° F.
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THE. RELATION OF ACIDITY TO, QUALITY" OF
CREAMERY BUTTER

The results appearing in the following tables were obtained
from butter made at different creameries and at different
seasons. The conditions under which the butter was manu-
factured were reported with each entry, but are not included
herewith. The factors affecting the acidity of butter are now
being investigated, and will furnish more exact data than those
obtained from above mentioned creamery reports. However,
they may be valuable for comparative study.

The butter was judged by Messrs. G. L. McKay, W. B.
Johnson, H. T. Sondergaard, J. C. Joslin and H. J. Credicott,
and others, as indicated in each table.

The acid test could not possibly be a measure of the me-
chanical faults of the butter, such as ‘“high and gritty salt,”
“weak body,” “streaked and mottled color,” etc. If there is
any relation, it is between the flavor and the acidity. In
cases where butter has been scored “off,” due to mechanical
defects, a statement to this effect is made in the table under
the heading of “Remarks.”
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ENTRY I
]udged by Professor G. L. McKav, ]anuary 18, 1908.

4
[ R=] o
2828w, S%
aNmS e )
No ggagdu O o
Boeobs of Remarks
< 33%s 24
RDoEs n
2.40 95.00
2.80 90.00
2.40 90.00
2.80 93.00
2.60 89.00 |% point off on color; 1 point off
on package
2.40 | 92.00 |% point off on color
3.00 94.75 |14 point off on color
2.40 95.00
3.20 | 88.50 |% point off on style
2.40 93.00 |1 point off on color
3.40 93.00
2.40 94.50
-3.20 94.00
2.20 88.50 [1 point off on color; % point off
on salt
3.20 96.00
2.80 92.00
2.40 '94.00
2.00 94.00
3.20 88.50 |1% point off on color
2.40 93.00
2.40 95.00
3.00 92.00
3.00 95.00
1.80 93.00 |% point off on color
2.40 92.00
1.60 93.00
2.80 92.00
2.80 91.00

| Score | Acidity

Average of 16 tubs scoring 93 and above 2.55
Average of 9 tubs scoring 89 to 93........ ok A 2.67
Average of 3 tubs scoring below 89................... s 2.55

GHAaNd BVERARC ol violoncts dle oBlh 55 < Tone e ole Aadele o lohes® ege o o 3 { 2.39




ENTRY 2
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Judged by Profssor G. L. McKay, April 3, 1908.

4
[R=] o
|E;38,§m,,, e
- -—\:'EECD o
N SEFESE Pw
o. G AR ip= S5 Remarks
< T8aR| SR
|o%Rs | =
2.80 91.75
3.00 88.00
2.60 93.00
2.00 94.50
1.60 93.25
2.00 91.50
3.20 91.00
2.00 94.00
2.60 92.00
2.40 93.00
2.60 93.00
2.40 88.00
2.00 95.00
2.60 91.00 (3% point off on salt
2.00 89.00
2.40 89.50
2.40 89.50 |¥% point off on color
2.40 93.25 |14 point off on color
2.40 89.00 |14 point off on body
2.40 93.25 |% point off on body
2.20 91.50
2.60 91.50
3.20 91.00
2.20 91.00 (12 point off on salt
2.20 94.75
2.00 89.50
2.60 90.00
2.20 91.50
2.20 94.50
2.60 93.25
Score | Acidity
Average of 12 tubs scoring 93 and above.............. 93.73 2.25
Average of 1 6htubShSCoring 891 FO I w1 5urm s cutd) Awege B ot 90.64 2.46
Average of 2 tubs scoring below 89.................... 88.00 2,70
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ENTRY 3

Judged by W. B. Johnson on May 13, 1908.

4
oRs] o
3‘38.5?/1;4 Se il
SEEEE| of
o GoEEED ok Remarks
<958%e|  o&
O 2
2.20 93.00
2.60 89.00
2.00 92 350
1.80 | 92.50
1.20 88.00 |3 points off on body
2.00 93.00
1.80 92.75 |14 point off on salt
2.40 90.50
2.40 93.50
1.80 92.50
1.80 93.00
2.00 92.50
2.00 90.50
1.80 90.50
2.600 T 87.00
2.00 | 93.00
2.60 88.00
2.20 | 89.00
1.80 | 89.00
1.80 92.50 |
1.60 88.50
2.00 | 94.50 |
1.40 92.00
1.80 92.50
2.00 93.50 |I
—— , | Score | Acidity
Average of 7 tubs scoring 93 and above............... ‘ 93.35 2.06
Average of 14 tubs scoring 89 t0 93.................. 91.30 1.94
2.00

Average of 4 tubs scoring below 89.................... ‘ 87.88

Granai " EVERAISIE . voie o o ciaB o e T % Ml oo s oo o B oo s ooone ﬁ 91.33 | 1.98



Judged by J. C. Joslin on
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ENTRY 4

June 17, 1908.

4=
c0®° o
Borzas| =38
T eE « Eu [} S,
No. GoEEEE | B % Remarks
< 33| g &
07 cg
1
IV Sy, . e ey 1.60 94.00
Boo6deogo b ot oo 1.90 91.00
BLNNLLL . . . Pt L A A 2.00 90.50
Yoo oo B0 ARG ol ol ol 2.20 92.00
Bop 8. RN N W A 1.60 92.50
G WL, M A Ba 1570 90.50 |1% point off on body
{llogens o o o] - GEETG s & s ol 2.00 90.50 |% point off on salt
8o sy e R, . R 2.00 92.00
95 . M R L LR 2.00 93.50
JOFR SN 5 . 2.20 91.50 |1% point off on color
L& o B0 Blo B8 SIEET o B 6 2.00 94.50
I S BOG o o & o8 O oy 1.60 91.00
L3S S80I o 6 ¢ 80 606 4 2.00 93.00
114k, PRIt 1 0 0 o .20 c| 1.80 | 90.00
T SRR, e, 1.80 | 93.50
100 oo ol SRR TR | 1.45 92.00
17 016 o o R R G o 4 2.20 94.50
IRSTRNNC . . o e R T 1.80 90.00
10 5 o bR AE G B o 1.60 91.00 |% point off on body
D o o FohBOEEBANRRT & | 2.00 91.50
Pt 5 o' I SRR 1.40 93.00
MoooconboorinR 2.00 94.00
ZE36 6 0 ol J SRS ERURREERE TRl 2.00 93.50
07 5 o A0 0 D OB F T ¥520) 91.50
T om0 on oo B RN Y W) 1.65 92.00 |1 point off on color
8 0,0 00 0 or¥dB o8 B K O 1.60 91.00
| Score | Acidity
Average of 9 tubs scoring 93 and above......... A e 93.72 1.89
Average of 17 tubs scoring 89to93...........c.... 91.21 1.78
Erandhaveriges X . Jo. Sareina L e N L S ‘ 92.08 1.82
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ENTRY 3

Judged by C. Larsen on August 18, 1908.

=
o= o
22S8a, | S8
’ Se5shE8  of
No. S BE 5= Remarks
<3308 | S
OB
7
2.05 | 89.00 |¥% point off on salt
2.20" [W"91..00
1.60 | 90.00 (1 point off on body
2.20 ! 87.50 |1 point off on body; % off on
| color
1.60 90.50 |% point off on body
1.45 93.00
2.05 ‘ 87.50 |% point off on body
1.85 86.50 |% point off on body; 1 off on
salt
1.65 |1 91.00
iv.iGH 91.50
1.80 | 90.00 |1 point off on salt
1.80 | 87.00 |% point off on body
1.80 | 89.00 |2 points off on color
2.60 89.00
1.80 90.50 |% point off on body; % off on
| ‘ color
11 | RGT S (000)
1.60 | 92.00
1.80 92.50
2 .004 11 =00r Q0
1.45 §8.00 |1 point off on body
2.00 | 90.00 |1 point off on hody
2.00 | 92.00
1.85 91.00 |¥% point off on bndy
| Score | Acidity
Average of 1 tub'scoring 93 and above................ [ 93.00 1.45
Average of 17 tubs scoring. 89 to 93.....55 S5 B 90.59 i1 4817
Average of 5 tubs scoring below 89................... 87.30 1.87

Grand asVeraigel . . o who. ol L1 S0 e s e DR ‘\ 89.98 I 1.85
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ENTRY 6

Judged by H. Sondergaard on September 6, 1908.

4=
RS =
paSNuy | S8
...‘\-—-ngw o)
|megEcE 2w
No. | = S8 &y Remarks
gvfsbns 8&’(
O%Es @
1.60 | 93.50
1.20 | 91.50
2.00 | 90.00
2.20 | 94.00
1%.80 92.00
2.40 | 93.50 |1 point off on color
1.60 | 93.00
1.40 | 95.00 |14 point off on color
1.40 93.00
1.60 95.00
2.40 | 90.50
2.00 | 90.00
1.60 | 94.00
1.60 90.00 |1 point off on color
2.80 89.00
21,20 ‘ 91.50 [14 point off on salt
1.60 93.00
180 =1 90.50
1.80 | 89.00
3.00 88.00 |1 point off on body
1.60 | 92.50
2.40 | B7.00
2.00 93.50
1.80 96.50
2.40 | 87.00
1
| Score | Acidity
|
Average of 10 tubs scoring 93 and above.............. 93.90 | 1B AT
Average of 12 tubs scoring 89 to 93.................... 90.67 1.88
Average of 3 tubs scoring helow 89.................... 87.33 . 2. 60
(ERANE AVOLASE R B2 e B - R Sl Tl - o 5 e o 91.56 1 . 93
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ENTRY 7

Judged by C. Larsen and T. H. Lund, March 12, 1909.

4
|
oocuo =3
Boezag 38
TESEEE o@
No. 8 dgb g5 5h Remarks
<sREaR | gR |
[<hurt |
2.00 95.50
2. 94.75 % point off on color
2.00 93.50
1.60 93.50 % point off on color
2.20 93.00 |% point off on body
2.00 92.50
2.00 92.50 |% point off on color
1.60 92.50
1.60 92.50
2.80 92.00
1.60 91.75 |3 point off on body
2.00 91.50 -
1.60 91.00
1.80 90.00
2.00 90.00
1.60 88.00 i

Score | Acidity
Average of 5 tubs scoring 93 and above 5.0 2.04
Average of 10 tubs scoring 89 to 93............ 3 q 1.90
Average of 1 tub scoring below 89.................... 3 1.60
@rant average! . (o M mll FRN. ers R LR K R 92.16 # 1.93
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ENTRY &

Judged by C. Larsen and T. H. Lund, May 3, 1909.

4
oR) =
ﬁgsﬁmp SRR ||
. 33588 98 |
No. G Ehin= x| Remarks
<STzmal| ga. |
O g:rc_" 0
2.00 94.25
2.20 93.00
2.00 92.50
1.20 96 .25
1.40 89.50
2.00 92.25
1.80 92.00
10 540 93.00 |% point off on color
1.80 91.00
2.20 95.25
1.60 91.25
2.00 91.50
1.40 89.50 |1 point off on salt
1.60 | 89.75 |% point off on color
1.40 89.75 |% point off on salt
1.80 92.50
2.00 93.00 |{% point off on color
2.00 91.50 |% point off on color; %4 on salt
2.00 92.00
1.40 92.50
2.60 90.00 [

| Score | Acidity

Average of 6 tubs scoring 983 and above................ 94.13 15590,
Average of 15 tubs scoring 89 to 93............... o fle 91.17

ERAN A aAVELAEE .. o F Lo 8 R T S N LY. T } 92.01 ] 1.82



592

ENTRY @

Judged by C. Larsen and T. H. Lund, June 29, 19c9.

=088 | g
Polnun| S8
No. SensESf o2 Remarks
TeEdhEab iy
00&5"‘:’ 0 o
< So%e| on
D% o,
i
2.00 91.00
1.40 89.00 |1 point off on body
1529 91.25 |% point off on body .
1.80 93.50 |34 point off on body
2102 | $1.00 |% point off on body
15905 82.00
2.60 94.00
18,16 0; 93.00
1.80 95.00
2.00 91.50 |¥% point off on body
1.80 |. 93.00 |¥2 point off on body
1.80 D2e51)
1.85 95.50
1.85 93.00
2.20 91.50
2.20 93.00
) 92.00
1.60 94.00
2.30 87.00
1.70 93.00
2.30 91.50
1.60 1% 100
2.10 92.00
1.80 91.50
| Score | Acidity
Average of 10 tubs scoring 93 and above.............. 93L:1.0 1.88
Average of 1'25twlssis coring - 89SEo 9340 v SU LSSt o S At 5l 3531 1.84
Awenagesof 2utubsliscoringibelonvgRal Ry, Lty e ! 84.50 AR
GRANG, AVETARTE!., § g e . S ] 0il.. 74 1.88
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Judged by H. J. Credicott, June 9, 10, 11, 1909.

BUTTER FROM DIFFERENT STATES TESTED AND SCORED IN THE
CHICAGO MARKET

LG el
[N=] (=3 [ M=} =

pagNa. S8 2eS8a, | S8

Se=sE8 o8 SeS<EZ| o

No Eg’d‘s«da =3 N TEEEcRE fh)

N0 | 38885 5 No. Do b ok

O M [ 3]} 3}

<5538 24 <gsgEa| &4

Oﬁcg n &) VES w0
1.40 ' 94.00 2.60 87.00
1.20 93.00 1.40 88.00
1.20 93.00 1.20 92.00
1.40 93.50 1.40 92.00
2.00 94.00 2.60 87.00
1.40 93.00 1.20 92.00
2.20 89.00 2.00 87.00
1560 L~ 93.100 1.80 88.00
1.60 | 89.00 3.00 87.00
1.80 88.00 2.60 92.00
1.60 94.00 1.80 91.00
1.40 94.00 1 Y40’ 87.00
3.20 92.00 2.20 89.00
2.20) 91.00 2.00 90.00
1.60 94.00 2.20 87.00
1.80 | 93.50 1.80 92.00
1.80 91.00 1.60 91.00
1.40 88.00 1.60 90.00
1.60 93.00 1.40 91.00
1.40 94.50 1.20 89.00
1.40 94.00 1.80 91.00
1.60 $.00 2.00 92.00
1.40 92.00 1.80 92.00
1. 80 93.00 1.60 92.00
1.80 92.00 1.40 93.00
2.20 87.00 1.60 93.50
2.00 | 93.00 1.40 87.00
1.80 91.00 L, 20 89.00
i1 260 93.00 1.80 88.00
1.20 89.00 | 1.00 86.00
1.40 91.00 2.00 93.00
1.20 91.09 220 89.00
1.40 28.00 1.40 88.00
1.80 3.00 1210 90.00
1.60 93.00 2.00 89.00
1.60 91.00 1.80 87.00
1.40 91.00 1.80 86.00
1.40 '1° '89.00 1.60 89.00
1.40 88.00 1.60 88.00
1.2 60] 85.00 1.80 87.00
6.40 84.00 1.40 88.00
1.20 |+ 83.00 2.60 82.00
2.20 88.00 1.80 89.00
1.60 | 87.00
| Score | Acidity
_ — = ;
Average of 23 tubs scoring 93 and above.............. | 93.39 1.58
Average of 36 tubs scoring 89 to 93.................... | 90.61 | L8 (70
Average of 28 tubs scoring below 8).................. | +-86(:82 1 1.96
|

ERANAV VO LS CM s 12 2k e e T L e oo e ot e J 90.13 ! 112,77
Grand total average of 99 tubs scoring 93 and above. . ’ 93.73 ‘ i 9iT
Grand total average of 158 tubs scoring 89 to 93... 90.94 I 159,23
Grand total average of 48 tubs scoring below 89... .07 | 2.08
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From these results it will be noticed that there is little or
no uniform relation existing between the quality and the acidity
of Tresh butter.

The faults of butter, as concerning us in this connection,
may be divided as follows: First, the defects due largely to
faulty methods of manufacture, and usually are manifested in
the color, texture, and salt. They can be determined only by
close examination of the butter and through the senses. Sec-
ond, the undesirable flavors which can not be determined by
an acid test. They are chiefly absorbed taints, and are trans-
mitted through the cream and from the surroundings. Third,
the undesirable flavors which are in, and develop in the butter,
and are due to substances acid in character, volatile and non-
volatile, and which can be measured by an acid test.

In fresh butter, this latter class of substances is, accordiing
to these investigational results, not present in so large and
uniform proportion as to make an acid test of any aid in
judging the quality of the fresh butter. The defects asso-
ciated with the body, color, and salt, and the flavors of a non-
acid character, none of which can be measured by an acid
test, evidently constitute the chief faults of fresh butter.

When fresh butter has once been judged and a certain score
put upon it, and the same butter retained to be tested for
keeping quality, experiments completed, and others now in
progress, show that an acid test is by far the better criterion
as to the extent and rapidity of deterioration. In this connec-
tion, the butter acid test is a valuable aid, being much more
sensitive and exact than are a person’s senses.
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