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The Standardization of Butter for Color. 

I:.JJCTIOìJ. 

1. Palmer and Eckles. " It has been the custom 

for generations to judge the quality of dairy products, 

to a large extent, b;, their yellow color. This has been 

carried to such an extent that the manufacturer of butter, 

whether it be on a large or small scale, finds it impossible 

to market butter that does not have a standard color. " 

For years the Pacific states have been importers of 

dairy products, but of late the local markets have been over 

supplied with home products. Last year oi or two attempts 

were made to secure a foreign market. One shipment, which 

was not altogether accertable, reached Australia from San 

Francisco. In the future, the Pacific states must look to 

other markets fr teir surplus jro.i. ce. 

The principal objection to the shipment of butter, 

which was sent to Australia, was the lack of uniformity. 

There was no uniform package, some of the cubes were under 

weight; some cubes were light, and some heavy with salt, 

but the greatot variationwas in the color. 

In the Pacifie states, the cows, during the winter 

months, are turned out for a few days on pasture whenever 

the weather permits. Every time the cows are turned out on 

pasture the color increases and when a cold snap occurs it 

decreases. ?hen, too, within the same creamery district 
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there may be two or three treeds of cattle. One lot, con- 

sisting of' several individual shipments, may happen to 

come from Jersey cows and. another from grade Holsteins. 

Such results were obtainei one day from the cream re- 

ceived at the Oregon Agricultural College. The churning 

made in the forenoon required only 29 c,c, of butter 

color per 100 pounds of butter fat, while tmt received 

in the afternoon required l c.c. in order to secure the 

same color. 

In order to sell an article on the open market a 

standard product must be produced. This is recognized 

by all of 'the big companies manufacturing food products 

and must be recognized by the creameries. The salt 

content must vary only between certain narrow limits 

as must the moisture. The size, shape cnd lining must 

be standard and all butter must be of the same shade. 

hen a retailer receives a lot of butter containing 

several shades of color, the scraps must be reworked in 

order to blend the cDlors, one with the other. This re- 

working spoils the texture giving the article an oily 

looi: and taste. Such an article must he sold. at a re- 

duced price. If, however, all of the scraps were of 

uniform color, they could be packed into a Friday and 

recut. At the present time, scraps are a never ending 

source of annoyaace to the butter maker. The scraps of 
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thrown into the next churning or 

have been secured so that they can 

second grade of butter. If the 

r scraps was all t'ne same, then the 

repack them. 

color required to color a certain 

amount of butter varies from day to dey. ?almer and 

Eckles showed in their classic experiment that the 

variation of butter ft depends almost entirely on 

the carotin content of te feed given to the cows. 

The treed of covi also plays an iiportant part 

in the dailycolor variation of the butter fat. It 

is a well known fact that the Guernsey cow delivers 

the highest colored fat,with the Jersey cow a close 

second. The color of the fat from the Hoiteir. cow 

has the lightest color, while that of the Âyrshire 

is almost as light as that of the Holstein. In any 

creamery where the cream is delivered irregularly 

the proportion of cre'rn from the Guernsey or Jersey 

to that of the Holstein or. Ayrshiro is never the 

same, ad this variation, even when t'ne other fc- 

tors are constant, changes the amount of butter 

cclor required from that of the previous churning. 



-4- 

Palmer and Eckles also made the statement that the 

manufacturer of butter, whether it be on a large or 

small scale, finds it impossible to market bûtter that 

does not have a standard color. They give, however, 

no suggestion whereby the butter maker can determine 

the amount of color to add. in order to meet the changing 

variat.ions and have a standard product. 

The United states Government has developed a set 

of tubes ranging in color from one to eleven in which 

set of tubes number seven is the color of June butter 

ft. With the aid of this set of tubes, the exact 

color of the finished product can be determined. The 

amount of color to be added to the next churning in 

this method is based on the color of the preceding 

churning and is, therefore, merely a guess and can 

never be accurate. 

In the method outlined in this experiment, the 

color of the butter fat in any given churning, as well 

as the amount of butter color to be added, can be de- 

termined. 



-5-- 

REVIEVI OF LITERTLJE. 

(1.) Palmer and Eckles. During the winter months, or 

in summer, if the pastures become dry, this yellow 

color is wholly or in part absent from the milk 

fat, and the butter manufacturer is then forced to 

color the butter artificially, in order to maintain 

the required standard. 

(i.) Palmer and Eckles. Euler and Nordenson in recent 

investigations found carotin to have a molecular 

weight of 533 which would be 8 ( C5 H7 ) or 

C40 H56. The pigment of the tomato pumpkin and 

apricot are isomeric carotins. long with carotin 

are found certain xanthophylls which have a formula 

C40 H 02. These xanthophylls, Euler and Norden- 

son claim are oxidized carotin. The oxidization 

takes place only in the plant. 

(3) Palmer and Eckles. For a number of years the great 

variety of yellow pigments have been classified 

under the general name " lipochrome '. 

Tillstatter and Escher have shown that some of these 

pigments are very closely related or identical with 

carotin and xanthophyl]. pigments of plants, egg 

yolk and corpus luteum lipochromes were found by 

these men to be isomeric with the crystalline xan- 

thophyll of green plants. 
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(3) Palmer and Eckles. " The natural yellow pigment of 

butter is the most comrnoïly observed of nil animal 

lipochromes. It is also more important from a 

commercial standpoint than any other animal pigment. 

The public judges the richness of dairy products by 

their yellov: color arid demands that butter, especi- 

ally, shall have a standard shade o± yellow Vt, 

(4) Palmer and Eckles. In the study of the yellow pig- 

ments of plants and animals, it was found that the 

carotin of plants and that of the animals, especi- 

ally that in milk, were one and the same chemical 

compound; that carotin and xanthophylls originate 

dnly in plants and are not, as has generally been 

believed, of animal origin. It was also shown 

that when foods rich in carotin and xanthophylls 

were fed to a cow whose milk fat was deficient in 

lipochromes, the color of the milk fat at once 

increased In proportion to the amount of pigments 

fed, This holds true whether carotin is assóciated 

with chlorophyll v in green feeds or whether 

chlorophyll is completely absent as in carrots. 
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(5) Palmer and Eckles. 

Effect of a Non-Pigmented Ration Upon the 

Color of Milk Fat. Jersey Cow No. 59. 

Date :Pounds:Pounds:Pound.s:Date : Color of butterfat. 
of :grain :corn :hay :of :Yellow : Red . Light 

feed-:mix- :silage: :8arnple: : 

ing. :ture : : : : : 

:(a) : : :. : : 

1911 : : 

i,arc . . 

: 

. . : 

1911 
to : 11.6 

. : 

: O 
: 

: : 

14(b) :Äpr. 2: 

: 

46.0 : 1.8 0.5 

April: : 
: : 

: 

: 

2 
: : ; : 

: 

April; ; 
: : : 

3 : i0 : 10 9(c) :Apr14: ; 1.5 : 0.2 
to : : . . . 

April: : 

: : 
: 

4 : : 
: : : 

: 

April : : 
: : : 

: 

Al lo 8 Apr.23 4.0 1.4 0.2 

April : : : : 

: 

94 

o 
ll.O 

. 

. 

: 10 
: 

. . 

4 (ay 9 
: 

: 

3.0 : 1.5 : 0.2 

May 8 : 

MaylO 
: 

; 
: 

: 
; 

: 

: 

: 

:.aytO0 10 4 !..iay 20 3.0 1.5 0.2 

May 2l : 
: 

: . : 

Jung 11.5 :Stover: e(a) : June 47.0 1.6 
: 

14 : : 

.14 . 

June : : : : 

: 

: 

s 
15 

to : 

: 5 8 June : 26.0 
: 2.0 0.2 

June 
: : 29 

: 

. 

29 j_ ; ; 
: 

: 

. . 



(a) The grain mixture was 5 pounds of corn and. 6 pounds 

Df cottonseed meal. 

(b) Green alfalfa hay from :Iarch il to April 2. 

(c) Bleached timothy hay from April 3 to May 20. 

(d) Green alfalfa hay beginning May 21. 

The results of this experiment show conclusively 

that Jersey cows are as much dependent upon their food 

for the pigments of the milk fat as other breeds of 

cows. In addition the experiment offers excellent 

proof of some statements previously made in explanation 

of the gradual loviering of the color of the milk fat 

of Cow No. 57 in Experiment No. 1. It was stated 

there that the yellow body fat was supplementing the 

normal storage of pigment on account of the unpalatable- 

ness of the ration. In the present experiment we have 

an example of the effect of changing the ration to a 

non-pigmented one without causing the animal to draw 

upon any storage of pigment other than the normal one 

of the blood serum. The result was that the color of 

milk dropped from 46 units of yellow to 6 units of 

yellow in twelve days. 
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() Palmer and. Eckles. 

In regard to yellow corn feeding, it is seen that 

replacing 2 pounds o' cottonseed meal and 4 pounds of 

white corn by 6 pounds of yellow corn had no influence 

upon the color of the milk fat. If yellow corn has 

any value as an aid in the production of yellow milk 

fat, it would certainly have been evident in this ex- 

perirnent where the milk fat was practically colorless 

before feeding the yellow corn. This experiment, there- 

fore, gives conclusive proof of the negative value of 

yellow corn in the pigmenttioii of milk fat. The 

reason for this vill be discussed more fuflr in the 

general discussion of the experiments. 

In regard to the effect of feeding carrots, the 

data brings out several interestingpoints. The carrots 

were added to the ration on february 7, and the amount 

was rapidly increased to 50 pounds per day. The cow ate 

them with a good deal of relish for about a week when she 

began to refuse to eat part of them and finally went off 

feei entirely, making it necessary to withdraw her entire 

ration for a day or two. The effect of this carrot 

feeding period upon the color of the milk fat was to in- 

crease the color from 1.8 to 19 units of yellow. This in- 

crease was not neirly as great, however, as was expected 

considering the large amount of carrots that was fed and 

the length of time they hd been in the ration, i. e. 

eleven days. 
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Table showing Effect of a Ration Containing 

Yellow Corn and. of a Ration Containing 

Carrots upon the Color of Milk 

Pat. Ayrshire Cow No. 301. 

Date of Pound.s : Pounds :Pound.s :Pound.s color of 
Sample. : roughage: Carrots:Cotton-Corn utter Fat. 

: (a) : :seed. : 
ellow .Red. 

: : :meal ; : 

1912 : : : : : 

Jan. 3 : 14 : : : GhiVe 
21 : 12 : : :4 ": 
24 : 12 : : : ti : 1.2 : 0,4 
25 12 : : :4 u: 
28 12 : 

2 :.6 yellow 
29 12 : 

2 
: 6 " : 1.4 : 

0.5 

30 : 12 : : 

2 
: 6 « : i5 : 

0.4 
31 :. 12 : : 

2 
: ,, : 1.7 : 

0.4 
Feb. 1 : 12 : : 

2 
: 6 : 1.7 : 

0.4 
2 : 12 : : 

2 
: 6 " : 2.0 : 

3 : 12 : 

2 :ô n: 1.8 : 
0.5 

4: 12 : : 

2 :6 2.0:0.5 
5 : 12 : : 

2 
: 6 " : 1.8 : 

0.3 
6 : 12 : : 

2 
: ,t : 2.0 : 

0.5 
7: 12 : 6 : :4whi4e 22:0.5 
8: 12 : 20 : :4 2.2.0.5 
g: 12 : 30 : :4 t: 2.3:° 

lo : 12 : : : 
' 

: 3.2 : 
0.6 

11 : 12 : 40 : : 
' 

: 
: 
0.7 

12 : 12 : 50 : : 
t' 

: 
: 
1.0 

13: 12 : : :4 «: 8.O;1.0 
14 : 12 : 5 : : 

't 
: 11.5 1.0 

15 : 12 : 30 : : t' : 16.0 : 

16 : 12 30 : 4 " : 15.0 : 
1.2 

17 : 12 : 
20 : 

: 4 " : 18.0 : 
1.3 

18 : 
: 

20 : 
: : 19.0 : 

19 : 

: 
: : 15.0 ¡ 

1.1 
20 : 

: 
5 : : 10.0 : 

1.3 
.21 : 

: 
10 : 

: 1 " : 8.0 : 
1.2 

22 : 

: 
10 : 

2 : 2 " : 9.0 : 
1.3 

23 : 12 : 
20 .: 

: 4 " : 11,0 : 
1.3 

24 : 12 : 
20 : 

: 4 " : 21.0 : 
1.3 

25 : 12 : 20 : :.4 ": 28.8 . 
1.2 

26 : 12 : 20 : 
: 4 ": 36.0 1.8 

27 : 12 : 20 : 
: 4 : 27.0 : 

1.3 

28 12 20 : 4 " : 24,0 : 
1.3 

: 

(a) Roughage consisted of 2 parts bleached. timothy 
and. 1 part cottonseed hulls. 
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Carotin, the Principal Yellow Pigment of Milk Fat. 

(Table continued from previous page.) 

Date of:Pounds :Pound.s :Pounds :Pounds:Color of butter 
Sample. :roughage:carrots:cotton-:corn. : fat. 

: (a) : :seed. : :Yellow : Red 
: : :meal. : : 

Iiar. i : 12 20 : 4 :4 white 24.0 : 1.3 
2 : 12 : 20 : 4 :4 " : £60 : 1.4 
3 : 12 : 20 : 4 :4 'f 

: 26.0 : 1.4 
4 : 12 : 20 : 4 :4 't : 26.0 : i.3 
5 : 12 : 20 : 4 :4 " : 24.0 : 1.4 
6 : 12 : 50 : 4 :4 " : 24.0 : 1.3 
7 : 12 : : 4 :4 " : 23.0 : 1.3 
8: 12 : : 4 :4 " : 19.0 : 1.2 
9 : 12 : : 4 :4 " : 19.0 : 1.2 

10 : 12 : : 4 :4 " : 18.0 : 1,6 
11 : 12 : : 4 :4 " : 17.0 : 

12 : 12 : : 4 :4 " : 14.0 : 1,1 
13 : 14 : : 4 :4 " : 11.0 : 1.1 
14 : 14 : : 4 :4 " : 12.0 : 1.2 
15 14 : 4 :4 " : 12.0 : 1.2 
17 : 14 : : 4 :4 " : 10.5 : 1.2 
21 : 14 : : 4 :4 " : 7,5 : 1.2 
24 : 12 : : 4 :4 " : 7.0 : ,o 

30 : 12 : : 4 4 " : 7.5 : 1.3 

(a) Roughage cc'nsisted of 2 parts of timothy hay and. i 

part of cottonseed hulls. 

Note: During the period from 2:18. p.m. to 2:23 a.m. the 

cow was badly off feed and her entire ration was with- 

drawn for a few days. She soon recovered,, however, and 

was put back on the experimental ration, not feeding so 

many carrots, however. 

4 
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Prom the above tables and extracte taken from the 

Missouri Agricultural Experiment Station Research Bulle- 

tins, Numbers 9 and. 10, it is noted, first, that the 

coloring matter of the milk fat is the-same as that of 

the carotin and. xanthophylls in plants; second, that 

the amount off color in the milk fat is dependent on the 

feed. given the cow.; third, that the change varies be- 

tween wide ranges within a very short time, dropping in 

the case of Table No. 1, from 46 units to 6 units of 

color in twelve days. A change only one fifth as great 

as that noted ahoye would make it impossible for a 

butter maker to put out a uniform product. 
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(7) Bureau o± Animal Industry Circular No. 200. 

The United States potassium bichromate butter 

color standard was used. in this experiient. In this 

standard the tubes vary in shade from one to eleven, 

number one being the lightest shad,number eleven the 

darkest, and tube number seven corresponds to the color 

of normal June butter fat. 

The tubes are made up according to the following 

table. 

Color Two percent solution Distilled 
Number. of potassium bichromate : water added. 

K2 Cr2 07 

c.c. c.c. 

i i 100 

2 1 75 

3 : i so 

4 2 50 

5 3 51 

6 5 60 

7 7 : 63 

8 : .9 48 

9 12 : 48 

10 2]. : 49 

11 32 48 
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HE PJRPOSE OF THE ExPERI:ITT. 

The purpose of this exerirnent was to find and e- 

velop sorno method whereby a stsndard color could be 

given to all butter and to have that method simple and 

quick enough to be practical for cremery conditions. 

THE 1.THOD OF PROCEDUiE. 

Â sample of cream was taken ard treated in several 

different ways, in an endeavor to find some quick 

method. of extracting the fat without changing the ori- 

giflai color. The best method found, after many care- 

ful trials, was as follows: A sample of cream was 

taken and treated. First, with acetic acid; second, 

with salt; after which it was heated to the boiling 

point und. treated with alcohol. This gave a clear 

fat. It was foud, however, that the color from the 

diffused light of the fat was not the same as that 

from the potassium bichromate tubes when they were 

compared. It was therefore believed that small par- 

ticles of casein or lactalburnin were carried up and. 

held in suspension by the fat. L sample of the fat 

was therefore filtered and, the filtrate was found 

to be clear and to diffuse the light to the same de- 

gree as the color tubes. 
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The next step undertaken was that of finding sorne 

method of determining the amount of color to add. It 

was found that all butter color was not of the same 

strength. It was necessary, therefore, to find some 

method to take care of this variation in strength of 

the butter color. The following was finally accepted 

as the easiest and most accurate method. A two per- 

cent solution of butter color was made up as follows: 

2 c.c. of butter color were added to 98 c.c. of liessen 

salad oil. This solution was then added, drop by drop, 

to 21 c.c. of fat, that had been previously heated, 

until the hot fat had the same color as that of tube 

number seven. 

When the pipette used delivers exeotly 50 drops 

to the cubic cetimeter then each drop has the value 

of 1 c.c. of butter color to each 100 pounds of butterfat 

in the churning. If the pipette delivers any other 

amount per cubic centimeter then the following calcu- 

lations are necessary: X x .02 .x 25 x 100 in which 
Y 

X is the number of drops required to give the same 

shade as tube number seven. Y is the number of drops 

the pipette will deliver to a cubic centimeter. .02 

is the percent of solution used and 25 the fraction of 

a pound of butter fat used, or 21 c.c.. To get the 
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number of cubic centimeters per 100 pounds 0±' fat, mul- 

tiply by lOO. .02 x 25 x 100 equals 50 and. therefore 

X x 50 equals cubic centimeters per 100 pounds of fat. 

1±' Y is equal to 50, then X is equal to the number of 

cubic centimeters per 100 pounds of fat. 

Following is an example: If it is found that the pi- 

pette delivers 32 drops to the cubic centimeter arid 

that it requires 40 drops of two percent color solution 

to bring the color of the fat up to the standard color, 

or color tubenumber seven, the amount of butter color 

would be 40 x 50 or 62.5 c.c. of butter color for each 

32 
100 pounds of,±'at. 
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1. 65 to 75 c.c. of cream are taken and p1cce in a deep cup. 

2. 5 to 9 c.c. of acetic acid are ac'.ded icI the solution 
heated. 

3. A heaping teaspoonful of salt is ad.ed. 

4. olution is brought to a boll. 

5. Alcohol is added slowly until a complete precipitate is 

formed. 

6. Centrifuge the solution wr1tle hot for about one minute. 

7. Pilter 21 c.c. of the fat and heat to bout 200 degrees P. 

8. Add .02 color solution until the color of the fat is the 

sarna as tube no. 7. 

9. Apply formula FO. 

Q T' 

The heating of the solution may be done in any o the 

fol1owin ways: 'irst, the cream may be stirred up with the 

coetic acid anO. placed in isconsin oven for about 20 minutes, 

w.en the a1t rc be added and contents stirred up well a.d 

thenleft for 20 or 30 minutes until very hot, when the alcohol 

is added slowly without stirring until precipitation is corn- 

plete. Second, the solution may be heated over a flame until 

boiling takes place. Third, the crem arid contents may be 

heated. by turning in a small jet of steam. If steam is used 

the connections should be as close as posihle to the boiler 

so that the stea ;;i1l be dry. 
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Aootic acid, is ad.ded to the orewì for t}'e purpose of fre- 

cipitating tht? csein nd heat is applied to hasten the' pro- 

cese. Salt is added for two reasons. First, it raises the 

boiling point, thereby causing a more complete precipitation 

of the casein and also precipitating a part of the lactal- 

bumin. Boiling precipitLtos about 80 to 88 percent of the 

lactalburnin. $econd, the salt also forms a so.ution with 

the water, raising the specific gravity of the solution so 

that it .Til1 settle to tie bottom. The reason that this is 

necessary is that lactalbumin is 8OlUble in water. The 

water, if not removed, v:olc' therefore red,issolve the lactal- 

bumin as fast as it wa precipitated. The alcohol is added 

in order to precipitate the remaining lactalbumin, thereby 

setting the fat free. 

Veseen salad oil' is used, this being a et'ndard product 

which can be bought at any grocery store. The oil has a 

slight color, but allowance is made for this in using 2], 

cubic centimeters of butter fat in the place of 20.07 cubic 

centimeters which would. be exactly'l/25 of a pound of butter 

fat at a temperature of 200 derees F. essen salad oil has 

a specific gravity of from .92L to .95 which is about the 

saine as butter fat a:.d will, therefore, mix v'eh with the 

butter color an also with butter fat. 
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Either methyl or ethyl alcohol may be used, althoigh the 

ethyl alcohol gives the best results. The alcohol should be 

added while the solution is hot, but must be added slowly or 

it will cause the solution to boil over, as alcohol has a 

lower boiling point than has the cream acid salt solution. 

The pipette can be made to deliver exactly 50 drops per 

cubic centimeter. Glass has a certain tension for oils, the 

tension being in proportion to the surface of glass. There- 

- fore by decreasing or increasing the end glass surface o. the 

pipette, it can be made to deliver the.deslred amount per drop. 

It is desirable to have it give 50 drops per cubic centimeter 

as this does c.'.ray with all calculations. 

Glass cylinders which will fit into the pockets of the 

tester should be secured. The cylinders used in this experi- 

ment were so large that they would not fit the steara tester 

but would fit the hand tester. J. hancl'tester or centrifuge 

Is reorh1e as less time is lost in starting ad stopping 

the machine. 

Some warm place should be provided for carrying out the 

filtration. If a "isconsin oven is part of the equipment, 

this may be used.. A place may he fixed. on the boiler where 

the funnel and receiver may stand, in which case a tin can 

should be turned over the top to retain the heat. 



The following table shows the result in twelve consecutive 

churnings carried, out under creamery conditions at the Ore'on 

Agr.cultural College, and gives the amountof color added per 

hundred pounds of butter fat. The above named formula and 

method were used in determining the amount of color that was 

added. This table also shows hoy: closely the color o. the 

btter came to the standard color, or the the potassium bi- 

chiomate tube ITo. 7. 

DATA O c:i:o. 
Churning Number.. Amount of color added. Amount that should 

have been added. 

1 22 c.c. 22 c.c. 

29 29 

3 51 55 

4 33 35 

f 26.5 28 

6 22 22 

7 52 53 

8 45 44 

9 56 56 

10 61 62 

11 35 35 

12 47 48 
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It 7i11 be seen from the above table of chu.rnings that 

the greatest percentage of error was in churning nurther 

three in which case 4 cubic centimeters more butter color 

per loo pounds off butter fat should have been added, In 

this case the percentage of error was .0784. 

The cause of this error may be due to the following: 

Pat not warm enough, or to 1ac of training in distinguish- 

ing the true shade of color. 

Attention is also drawn to thü wide variation in the 

above churnings which were twelve consecutive churnings 
and 

were in no way selected. Qhurning iTo. 2 required 29 cubic 

centimeters while churning ITO. 3 required 55 cubic centimeters 

which is almost twice as much color. Again, in churning No. 

6 the required. amount was 22 cubic centimeters 
while in 

churning ITO. 7 it was 53cuhic centimeters or over twice as 

much. 

In Circular ITo. 200, Bureau of nimal Industry, it is 

suggested that the butter maker can determine the 
amount o 

color to add. by the previous churning. In the above 

churnings, if the butter ma:er had added 22 cubic centi- 

meters to churning o. 6 he would have added 2 cubic centi- 

meters to churning o. 7, where over twice as much should 

have been added. . 
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It will alce be noticed. in the above that the amount 

of color requirei was ir. no case the same and. that the varia- 

tion in ar:r two consecutive churninge was g'ecter than was 

the variation between the amount calculated and the tue 

amount of color required. 

SLTLJARY 

Tjnder e:dstin conditions in the creaneries the butter 

maker has no vraj of determining the amôunt of utter color 

to add to his churning. Ftc ia'. rot ahle to tell by looking 

at it. The TJnited States Bureau of Animal Inductry, in 

Circular ITo. 200, suggests that the butter maker can teli by 

the rrevious churning, adding rorc if tho previous churning 

wa 1iht in color and 

be seen by the data of 

any given cura-e. 

Thi is true beca 

less if it too dark, but, aa will 

churnings, the color does not follow 

LISO t'ne crear received. does not carry 

the Sa:nlC: amount of color, from churning to churning. The 

color vaneo widely v:it1 difforert kinds of feed. fed to the 

different herds producing the cream. This iE seen by the 

table taken frcm the Missouri esearoh Bulletin. The color 

also varies with the breed of cows in the herds producing 

th cream. The great variation in color, of the butter fat 



23 

caused by these two ±'actorE is shown 1 the data fron te 

twelve consecutive churnings earrie on at the Oregon cri- 

cultural College Creamery, where from 22 to 56 cubIc centi- 

meters 0±' bütter color were used. per hundred. poun.s of butter 

fat in bringing the hutte±' to the standard color. 

By the method outlined in this paper the butter maker 

is enat'led to detûrmine almost eKactly the amount of color 

to add In order to bring each churning up to a standard color. 

This Is true whether the butter fat is love' in colo or whether 

It is hIh in color. It can all be brought to a standard 

color. 

The actual time req.uired for determining the amount of 

color to add need not exceed ten minutes and may be even 

less where the proper apparatus is installed. 

The cost of the equipment need not exceed two or three 

dollars, In fact, most well equipped creameries viii already 

have on hand. all t'e equipment necessary to carry out the 

determination. 

If the reults obtained in this experiment are made use 

of by the butter makers of the Pacific states, the color of 

the product will be of a uniform shade, from churnint to 

churning, from day to 3.aJ and from month to month. A uniform 

color will not only meen that the creamery will receive a 

higher price, but the consumor will use laríer amounts. 
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.7ith a uniformly colored prothict, t}ie Pacific states 

should be able to build ari ever increasing de!sland for 

our butter ir other markets, also helr to increase the 

cosumptioî of,butter on our homo markets. 
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