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FOREWORD

. "Early in_1941. the Committee on Food. and Nutrition (now the Food and
Nutrition Board) of the Nationa! Research Council transmitted a proposal
‘to the Secretary of - Agriculture iecommending that studies: be: undertaken
to’ determine - the. normal : variation; in , the  vitamin A values of milk and
butter as alfected by seasonal and tegional feeding practices, and also the
actual variation in-the vitamin -A values of- market butter as sold in the
towns and cities in different xegions. .. ., -, . . .. oyt
The Secretary forwarded the .recommendation, to the Bureau of Dai
Industry and the Office of ‘ Experiment Srations,” Agricultural Resea
Administration. Representatives of these Department agencies outlined a
plan of procedure and presented it to the directors of the State agricultural
experiment stations during their annual meeting in Chicago, in November
1941, with the result-that a Natiofi-wide-cooperative survey was approved.

1. Xhe. directors of the State experiment stations designated C. H.- Bailey,
Director of the Minnesota Agricultural Experiment Station, to work with
Q. -E. Reed, Chief of the. Bureau of Dairy Industry, and James T. Jardine,
Chief of the Office of Experiment Stations, as a committee to develop
cooperative plans for 'the study, to' assume over-all-administrative direction
the project, and to appoint a. Technical Committee to formulate the
¥halytical methods and procedures. o ) o

it 'The Technical Committee was composed of the following scientists: L. A.
Maynard, New. .York (Cornell), chairman; C. J. Koehn, Alabama; H. .R.
Guilbert, California; F. P. Zscheile, Jr., Indiana; G. W. Snedecor, Iowa;
L. S..Palmer; Minnesota; 1. L. Hathaway, Nebraska; W. H,. Peterson, Wis-
‘consin; and C: A, Carﬁ;lBureau of Dairy Industry. Later, C. A, Cary was made
<hairman, W. D. Salmon of Alabama succeeded C. .J. Koehn, and W. F.
Geddes of Minnesota succeeded L. 8. Palmer.

" “The first responsibility of the Technical Committée was to organize and
undertake such cooperative work as was necessary .to develop suitable methods
for obtaining samples of butter and for determining its carotene and vitamin
A content. Meantime, plans were developed and arrangements were made for
participation by State experiment stations that were so located as to be able
;o provide data fairly representative of the butter produced in the United

tates. )

After a year’s cooperative work, the Technical Committee made recom-
mendations regerding methods of obtaining butter samples and determining.
their vitamin A potency. These methods were approved by all agencies
participating in the study and, in’ all essential respects, these were the ones

d in the -analytical work and in compiling the results. The Technica}
gnmittee worked closely with the State leaders throughout the study and
also assumed the responsibility For the compilation and evaluation of the data.

. The study itself and the organization -necessary 'to undertake it have ‘beery
complex and the work has been carried to completion with difficulty.under
-wap conditions. The orgapization, procedures, and results will stind as an
example of what can be accomplished by voluntary cooperation.

] L 4

Agricultural Research Administration,
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A NATION-WIDE SURVEY

To determine the importance of butter as a source of vitamin
A in the diet of the people of the United States, a Nation-wide
survey was made by the Bureau of Dairy Industry and the Office
of Experiment Stations, Agricultural Research Administration,
United States Department of Agriculture, in cooperatlon with
20 State agricultural experiment stations..

Cooperahnq Aqencxes and Project Leaders

Alabama ........ ... 0 il T e W. D. SALMON
California ............. e eeereivvr. Gu A. RICHARDSON
Idaho .......ccev.in.. D R. TaEOPHILUS AND O. E. STAMBERG
Indiana ..... e eeean “... ... B.E.Horrafl
Iowa ......... PR fetebeererreneeean . E. W. BirD
Kansas'...'...oeosiueiens J.S. HucHEs ANp W. H. MARTIN
Louisiana . l.viuiiniiantn, e e e E. A. FIEGER
Margland i.i:..ie.ieicivinsessitiaseenie..  C. W. ENGLAND
Minnesota ................ L.S. PALMER AND ROBERT JENNESS
Mississippi ... ... e e e MarvIN GIEGER
Montana ......... s e reenena weweeas J. AL NELSON
Nebraska ..vvveeeelseinnennnnans SO . L L. HATHAWAY
New York (Cornell) eeeevieieiiierieean.. B.L HERRINGTON
North Carolina ............... e il.... W.J.PETERSON
(0 S seeeenens W. E. KraUSS
Oregon ..... e reeesesaraaieeaa [ J- R HAﬁ}
Pennsylvanla ............ R. A. DutcuER AND N. B. GUERRANT
Wash.xr;gton ceeets . U. S Asuwon'm AND MARGARET MCGREGOR
Wisconsin ... e e " W. H. PETERSON
Wyoming ........... e H. S. WiLLARD
Bureau of Dairy Industry... H. G. WisemaN anp W. A. TURNXR
Washington, D.C. Issued July 1945



VITAMIN A IN BUTTER

Prepared by the Bureau of Dairy Industry

Vitamin A is essential for life and health in
people of all ages. Nutritionists and other
A\ authorities gencrally recognize that butter is a
‘W rich source of this essential vitamin, The total
ivitamin A potency of butter depends on the
NS amount of colorless vitamin A it contains and

e also on its carotene content. Carotene, the
substance which gives butter its natural yellow color, is converted
into vitamin A in the body.

In order to answer certain practical questions raised by the
Food and Nutrition Board of the National Research Council
early in 1941 concerning the importance of butter as a source of

jtamin A in the diet of the people of the United States, the
gricultural experiment stations in 20 States, the Bureau of Dairy
Industry, and the Office of Experiment Stations inaugurated a
Nation-wide study of the vitamin A potency of the butter pro-
duced and marketed in different seasons of the year and in dif-
ferent regions.

Prior to the survey it was recognized that the vitamin A potency
of milk, as well as that of the butter made from it, varied accord-
ing to the feed given the cows and that summer feeding conditions
differed from winter feeding conditions in most regions of the
country. Many investigators had shown that butter produced in
summer was generally much richer in both vitamin A and caro-
tene than butter produced in winter. But the actual vitamin A
“potency of all the butter produced and sold in this country was
unknown, and no information was available to show the relative
amounts of summer and winter butter consumed by the average
person nor the time of year when the bulk of the summer or
qgnter butter was actually marketed or consumed. Such informa-
n was wanted by the Food and Nutrition Board in order to
estimate how much vitamin A butter could be expected to furnisit
in the human diet from month to month throughout the year.

It is not essential that the day-to-day consumption of vitamin A
be the same as the recommended daily allowance. When more
vitamin A is consumed than is required for immediate use, the
excess is stored in the body and used later when the diet is
deficient in vitamin A. Possibly under ordinary circumstances an
adequate amount of vitamin A would be obtained if the average
daily intake from month to month approximated the recom-
mended daily allowance. Effort was made in this study, therefore,
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to determine the average monthly potency of the milk and butter}’
both according to-‘the month of production and the month of
consumption.

SUMMARY OF THE RESULTS

. - The survey has not yet been completed in all of the cooperating
States. It is expected that each State experiment station will pub-
lish a detailed account of its own work when it is concluded and
that a final over-all report will be issued by the Technical Com-
mittee. T P T AR
. Some 3,500 representative samples of butter have already been
analyzed, however, and the information thus obtained and evalu-
ated by the Technical Committee secems sufficient to warrant a
general appraisal of the vitamin A potency of the creamery butter
produced and marketed.in this country. The purpose of this publi-
cation is to present a brief discussion of the results now available
on a Nation-wide basis in order to answer, entirely for practical
urposes, the questions raised by the Food and Nutrition Boargy
he information bears mainly on three questions:.
1. - The vitamin A potency of the creamery butter produced in
the various States. ' -

- 2. The effect of commercial storage and handling on the vita-
min A potency of butter. . 3

3. The vitamin A potency of butter sold on retail markets in
the United States. -

.Results are now available.which indicate the vitamin A potency
of the butter produced in creameries in. 14 States. These States
make nearly 64 percent of the creamery butter produced in. the
United States, and their combined output undoubtedly may be
considered representative of practically all the creamery butter
produced.in this country, .

_In all but one State there was a distinct difference between the
vitamin A potency of butter produced under winter-feeding con-
ditions and that produced under -summer-feeding conditions.
About 36 percent of all the creamery butter.is “winter” butt
and it has an average vitamin A potency of approximately 11,262
I‘nterna.uonal Units per pound. About 64 percent of all creamery
butter is “summer” butter, and it has anraverage vitamin A po-
tency of approximately 18,000 International Units per pound.

_ Careful consideration of all the results of this study indicates
that the average vitamin A potency of the total output of creamery
butter in the United States is approximately ‘15,000 International
Units per pound. Thus, when the people eat as much butter as
they did immediately before the war (approximately 18 pounds
per capita) butter furnishes-about 740: International Units of
vitamin A per capita per day, or about 14.8 percent of the daily
1
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allowance (5,000 International Units) recommended ‘for-hormal
adults by the Food and Nutrition Board of the National Research
Council.

The effect of commercial storage and handling on the vitamin

A potency of butter was studied by seven of the State experiment
stations, and the results indicate ‘that the effect of storage and
handling is negligible...
. Four State: experiment stations;-investigated 'the. vitamin A
potency of butter sold on retail.markets in their respective areas
and found no significant difference between the average vitamin
A potency of the butter on the retail markets and the average of
the creamery butter produced inithis country.

Milk produced under winter-feeding ‘conditions has an average
vitamin A’ potency-of 1,140 International Units per quart (4 per-
cent fat basis) and that produced under average summerfeeding
conditions has a potency of 1,800. The average potency of the
total supply of milk which disappears annually for domestic
gonsumption is ‘1,530 International Units per quart. When the
disappearance of milk for-domestic consumption in all forms
averages '1.052 quarts per capita per day, as-it did in 1941, milk
and milk products:furnish the- total population of this .country
about 1,600 International Units.of vitamin A per capita per day,
or nearly one-third of the recommended allowance. - ..

The results :of this study afford a practical demonstration .of
the fact, previously established by many investigators, that the
vitamin A potency of milk and butter is dependent on the quan-
tity of carotene in the diet of the cow. Since much of the milk
now produced in summer has a vitamin A potency of from 2,500
to 3,000 International Units per quart and some of the butter has
well over 20,000 units per pound, it is apparent that much could
be done to improve the average poténcy of the annual output by
adopting better feeding practices in winter, and possibly in sum-
mer also. - ' o

PROCEDURES USED IN CONDUCTING THE SURVEY

Method of Determining the Vitamin A Potency of Buler.—
The vitamin A content of the butter was determined by using the
antimony trichloride method, taking into account the color given
by other materials in the butter which react with this reagent.
The procedure was a modification of the one used by Koehn and
Sherman in analyzing cod-liver oil. During the course of the sur-
vey numerous laboratories tested the method with butter to which’
known ‘quantities of crystalline vitamin A had been added and
found that only about 93 percent of the vitamin A was recovered-
in the analysis. This loss of 7 percent was assumed to occur in
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analyzing the butter samples in this survey, and the results given
in International Units have been corrected for such loss except
where otherwise noted. Results given in micrograms of vitamin A
in this report have not been corrected. -

The carotene content of the butter was determined by washing
the carotene solution in Skellysolve B with either 92-percent
methyl alcohol or 94-percent diacetone alcohol to separate the
carotene from the other pigments in the butter, and then reading
the carotene fraction either with-a colorimeter or a spectropho-
tometer. w ¥ v T

The above methods gave the results in micrograms of vitamin
A and micrograms of carotene. In calculating the total vitamin A
potency of the butter, 0.6 microgram of the carotene and 0.25
microgram of the vitamin A were each taken as equal to 1 Inter-
national Unit of vitamin A.

Method of Obtaining Butter Samples for Analysis. — Most of
the States that participated in the survey divided their buttery
producing sections into areas in which butter was produced under
more or less uniform conditions and collected samples of butter
at weekly or monthly intervals from representative creameries in
cach production area. The number of samples collected depended
on the capacity of the State experiment station to do the necessary
analytical work. Fortunately some of the largest butter-producing
States cooperated in the survey, and the extent of the sampling in
these States leaves little doubt about the vitamin A potency of the
butter they produce. Approximately 3,500 samples of butter have
been analyzed by the 20 State stations that took part in this study.

VITAMIN A POTENCY OF CREAMERY BUTTER BY REGIONS

It will be noted in table 1 that the $ regions
represented in the survey produce more than
97 percent of the Nation’s total output of
creamery butter, and that the 14 States iy
which the samples were collected for analysis
produce about 64 percent of the total output.
It thercfore seems reasonable to consider the
results obtained in these 14 States as representative of practically
all the creamery butter produced in the country as a whole. In
fact, the 12 North Central States alone produce more than 77
percent of all the butter made in this country, and the 6 North
Central States that participated in this phase of the survey pro-
duce more than 54 percent of the total. The results obtained in
these 6 States undoubtedly represent closely the potency of the
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butter produced in the North Central region and therefore at
least 77 percent of the total production for the country.

TaBLE L—dmount and pereentage of the toral United Siates creamery butter output
© = produced by the participating States and the regions represented

Stat ’ States - -
" Region represented | _ :Ancs - ---Ann:;l butter | partici- Ann:; ! butter
- region production " ipating in| - production
L | Survey : -
Number | Million | Percent' | Number | Million. § Percent*
: pqrmd: _ § pounds | -
‘North Central States...| = 12| 1,3249 | 77.0( - 6| 9341| - 544
South Atlantic and B N - ’ -
South Central States.! - 13 151.1]. - 88| 3 6.6 4
Rocky Mountain and ' ] .-
Pacific Coast States. . 11 194.6 11.3 5 153.2 89
‘Totalor average...| © 36 | 1,6706 | - 972 .14 109391 637

! Percentage of average Nation-wide output for 1942-43—i.e,, 1,718,600,000 pounds, |

The results for the 14 participating States in the 3 regions are
summed up-in table 2. Of all the creamery butter produced in
these States, 35.7 percent may be considered as “winter” butter
with an average vitamin A potency of about 11,000 International
Units per pound; 64.3 percent is butter produced in summer
months when the cows are on, pasture, and it has an average
potenicy of about 18,000 International Units per pound. The
grand weighted average, obtained by using the production in all
States in each group and the seasonal distribution in the partici-
pating States, is 15,529 International Units per pound, which is
as close as one can approximate the average vitamin A potency
of the total output of creamery butter in this country. g

, In table 2 it will be noted that the winter butter produced in
Yhe creameries in the various States of the North Central region
is quite uniform in vitamin A potency, the average being about
10,863 + 267 International Units per pound. The potency of the
butter produced during the summer in this region varied con-
siderably more than that produced during the winter, the average
being 17,810 o= 870, and the coefficient of variation being about
twice that of the winter butter. The average annual potency of
the butter sampled and analyzed in the six North Central States,
which produce 54 percent of all the butter made in this country,
was 15,150 + 535 International Units per pound.



< "TaBLE 2.—F"itamin A polency of ereamery butier produced during the winter and summer months in 14 States

" Average yearly butter production

Average vitamin A potency per pound

Winter

‘Wmtcr

Summer

I:_tcgion, and par;ic%patin_g State | . Summer .

- . ‘ ‘ Tq:a.l ) .months months’ " | ” butter . butter Annual
) ) " Millfon” I . | International| International| International

T ‘ - z pounds | |- Pereent~ [ Pereent - | -- Units Umt: - Units

“North- Central : I . RN i _ S
Minn.. e T L 3044 - 433 56.7 10,808 17,946 14,855
 WiSues: oo feviaienie uen - L15L2 ) 346 . 654 10,663 18,884 16,039
. Ohio. . veninnins 2695 = '3l4 . 686 | 9,698 15,459 13,650
Towa 2410 374 1. 626 | ~ 10,946 17,434 "15,010
Nebr o933 - 365 f 63.5 | .. 11,287 20,667 17,030
Kans.. 747|318 62.2 11,606 | . 15,030 13,768
Total or- average. . ....... - T ogdal| v 383 61.7 | 10,863:267 | 17,810£870 | 15,1504535
SouthAtlanthandSoutthntral o =~ = g } S
N. - RN B X 70.5 9674 - 16,253 14,312
= I.a....: ...... _ coen B o792 f 70.8 |- 12283 | * 18,068 | 116,379
- Miss... L - 401 228 <72 | - 12004 17,868 | 16,533
- Total of averake:.;..‘i. ST T6E| T 954 © 746 11,301 17471 15,903

',RoékiMountﬁnandPaciﬁcCoa%t:‘ L . ‘ L ‘ ‘

Wash. i ere e s 3u0 - T 178 82.2 12,162 19,827 18,467
- Ore........ ceeeansi eeens ‘282 | -. 347 65.3 12,399 18,464 16,535
' Califieeinsiiasan s et 432 . 190 81.0) . 15,140 18,963 18,241
Idaho. . ooenuevensiinnenaenn. 7AW N T 629 | - 13312 18,197 16,384
Mont....... R 127 © 297 703 | . 18,636 22,018 21,014
Total or average..........|. ~ 1532| . 269 731 13,931 19,170 17,754
Grand total or avergie o | 1,0939 | 357 6431 11,160 17,955 15,529




EFFECT OF STORAGE ON THE VITAMIN A
|  POTENCY OF BUTTER

The laboratories at the Wisconsin, North
Carolina, Minnesota, Ohio, California, and
Mississippi Agricultural Experiment Stations
investigated the effect of storage on the vitamin
A potency of butter. Samples of butter were
handled and stored under various practical
: - conditions. The results indicate that both
carotene and vitamin A are very stable in butter under the condi-
tions tested; that little if any loss of vitamin A (Fotency occurs
during the periods that commercial butter is ordinarily stored;
and that, insofar as the effect of storage is concerned, one would
not expect the average vitamin A potency of the butter sold on
the retail markets in this country to be significantly different from
the average of the creamery butter produced in the country as a
‘whole, The results from each State on the effect of storage are

briefly as follows: . ‘

‘Wisconsin. — Investigators at the Wisconsin Agricultural Experiment Station
stored four 64-pound tubs of butter at —21° to —23° C. The tubs were
unparaffined, lined with parchment paper, and closed with wooden lids,
There was no change’in cither the vitamin A or carotene after storage
for 8 months,

They also stored seventy l-pound packages of butter in original paper
wrappings and cartons for 5 months. Ten of these samples were then
analyzed. These samples showed no loss of cither vitamin A or carotene.

North Carolina, — At the North Carolina Agricultural Experiment Station
samples of butter collected during August and November, 1943, were analyzed
and then stored at 10° F., for 3 months or 6 months. The investigators found
0o loss of cither carotene or vitamin A as a result of storage; as 2 matter of
fact, the carotene values in all cases showed “an embarrassing increase” of
from 0.1 to 0.3 microgram per gram. . :

Minnesota. — At the Minnesota Agricultural Experiment Station one 10-pound
tub of butter was collected from ecach region cach month during the first
G months of 1943. After a sample was taken from each tub for immediate
analysis, the tubs were stored at — 10° F., and other samples were subsequently
withdrawn and analyzed after storage periods of 3 and 6 months. The average
f(vir’eighu:d) carotene and vitamin A content of the 52 tubs of bulter was as

ollows; -

Micrograms per gram of butter

Carotene ~ Vitamin A

Storale er';d:'
re%hpf..l ..... i T 5.16
3 months .......... I T 5.38
6 MONThS: ...iioimmiionaninismeisesaiaisi d 293 550

These results indicate that the carotene content of the butter was little
affected by storage. In the case of the vitamtin A content, the Minnesota in-
vestigators concluded that the “very disturbing anomalous increases after
storage” must be attributed to an uncontrolled error in the experiment. For
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the data as a whdle, howevér, the diffefences in-the vitamin. A content of the
butter before and after storage-are statistically insignificant. Certainly there
is no evidence of deterioration in potency during storage.

. B . Do A N -y TS .

v bhlo.-—At the Ohio Agricultural Experiment Station 156 samples of butter
were stored at 0° F. for 6§ months, and 96 of these samples were stored for 12
months. No loss in vitamin A occurred but the carotene content was slightl
lower after storage, which indicates there was little change in total vitamin
potency of the butter. The results were as follows:,

Micrograms per gram of butler

" Carotene . Vitamin A
Storage period: ‘
-~ 156 samples:

v FTESR (v yiceeieeeraraiiingnemirraesensaes | 530 . 497
6 months ...viooiieiiiiaaiirirageraanaa 523 _ bho2, -

96 samples: b D ’ : o

© FTeSh voveiderivencandaiebnssorrodessseains 4851 - 4.5%
I2mMonths coivecnitenencennactsaiidiaones 384 . ‘4,62, :

. California. —The California Agricultural Experiment Station purchased
six samples of butter at three different markets on June 2, 1943, and deter-
mined the carotene and vitamin A content at the time of purchase and also
after 7 months’ storage. The averages for the six samples were as follows:

Micrograms per gravs bf butter

L . Carotene, ,.-Vitamin 4. -
Market butter: L
When purchased ......cvivepuisecmrnerena. 602 7 746 7
After 7 months’ storage ......:.. 500000 h0ee. 591 . 670 k

The California investigators stated that 1-pound prints, from which these
samples were taken for analysis and scoring, even when carefully rewrapped,
can hardly be expected to yield: the same results after storage as: tubs of
butter similarly tested. Significant losses in 6 months and 1 year of storage
occurred in the tub butter of only one creamery. This creamery had only a
small operation, and frequently the cream. was 4 days old at the time of

churning, and required fairly heavy neutralization. This interfered with the
test.

Montena. — The average carotene and vitamin A content of 15 samples of

butter analyzed by the Montana Agricultural Experiment Station before and
after storage was as follows: C B

..+ ... .Micyograms per gram of butter

. Carotens Vitamin A
Storage time and temperature:

Fresh ...covvcenccanns Mt etessettataracanas . 562, 10.10
30 days at 40° F...... tesrsveaensssssnesenss DAG - 1268
90 days at 0° F. .....oiiiiiiiiviisiren... 567 1073
180 days at 0° F, «.cuevugununnragronnsrmnens - 528 9.01

It would be difficult to be certain that there was a significant change in
either carotene or vitamin A as a result of the storage of these samples;
certainly there was no obvious change as a result of storage for 90 days, and-
one might even question the significance of the difference between the caro-
tene and vitamin A content of the fresh samples and those stored for 180 days.
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Missisaippl.— At the Mississippi Agricultural Experiment Station butter
samples were obtained monthly from three different creameries over a period
-of 14 or 15 months. The samples were analyzed immediately after the butter
was made and again after storage for 15 and 30 days at 45° F. The results,
which indicate there was practically no change in cither the carotene or the
vitamin A content during storage, were as follows: -

Micrograms per gram of butter

. . ramin A
Storage period: . Carotene Vltar.nm

FIESh vvulenvnisisernssessenseseasenseneas: 59 5.88
15 days ............. e e e D 5.90
30 days ....ivvnnnnnn. s SR 57 583

In addition to the above samples, other samples were taken from the same
source during certain months and stored for 5 months at 0° F., then analyzed.
They were again stored for 15 and 30 days more at 45° and the results of the
analyses were substantiaily the same as those above.

VITAMIN A POTENCY OF BUTTER ON RETAIL MARKETS

Butter produced under summer or winter
feeding conditions may appear on the retail
markets in the same month it was produced,
| or it may not be sold for consumption for
some months after its production. Thus the
amount of vitamin A available to consumers

' of butter each month throughout the year
varies with the relative amounts of the high-potency summer but-
ter and the lower potency winter butter marketed in the different
months. It would be difficult to determine how much summer or
winter butter is actually marketed or consumed each month, but
the following studies of the vitamin A potency of butter on retail
markets in four States indicate that the consumer may expect to
obtain butter most of the time which compares favorably in its
average vitamin A potency with the over-all average of all the
creamery butter produced in this country.

Now York (Cornell),— This station studied the vitamin A potency of the
butters sold on the retail markets in Syracuse (population 206,000), which is
served by 650 grocery stores, including the chain stores. Areas were selected
in the city to represent diflerent levels of consumer income as well as differ-
ences in the size and type of stores. In cach store visited, a sample was pur-
chased of each brand of butter for sale. Thus a number of samples of the same
Lrand were obtained from different stores. The complete results of this very
interesting survey will be published later by the Cornell workers. The results
that bear on the over-all average vitamin A potency of market butters are
shown below. These results, which are not corrected for loss in analysis,
compare very well with the same figures for the crecamery butters produced
in such Siates as Minnesota, Wisconsin, lowa, and others. .
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Average Vitamiin A Potency

5 ¥ lected: . JInternational Units. Per Pound
amples collected:

1943: . o
April ...... Ceeerseremieesgers e e 15,781
June 1-2 .ot iiiitisrrr e 16,062
June 2829 ..ol 19,916
~August ....... creeaennan 20,870
September ... . ..ciiiiiaenn, veernasaid 17,770~
B 4 T 19.372 -
(November ... ,iriaierinazaiarsanans, 16,652
Average of 1943 monthly averages
(unweighted) .. eiaiivninieniias, - 18,053 .
1944:
{;muary Siraseenncs P 12,998
€DIUATY ..ovvnneneieesionsednareddnds’ 10,700
March . ..ecvvirirrranacrerincanannas 12,220
April ......... D 9.294
May. meearagerea e ek e s 10,523 . -
ol ' P R —_—
Average of 1944 momhly average.s
J(unweighted) .ot Vot eediadimd.. 11,147 -
Average. all monthly averages "_'_;J :“. .
(unwelghted) D 15,180
. L .ol T a

Pennsylvanla, — The Pennsylvania. Agricultural Experiment Station analyzed
about 100 samples of butter purchased on the retail markets in the State,
which represented six different brands of butter. Five were nationally adver-
tised brands and one was the product of a lacal creamery, The results, wh:ch
have not been corrected for loss in analysns. were as follows. ’

Avdrage Vitamin A Po.ency-

International Usnits Per Pound
Sampls collected: ) :
19: .

) . .- -
October Lergr e i st e a ke 21,640
" November ......veceseesnanen e 20,958
December " 17524
1944: ) i )
i '%anuary N R - 13494
L R T, 10,299
March ........... einesreeniassiianen 9547
P ' e 9447
10,057
13,192
17,610
Averages (unweighted): . '
January to May, inclusive ...... .......‘.' 10570,
June to December, mclus:ve ‘18,185
All months :..viiaiianiaivenaass liden "15,100
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Alabamea. — The Alabamd Agricaltiiral Experimént Station determinéd the
vitamin A potency-of butter made on farms in the State: The samples were
collected from recail markets in Alabama. Drought conditions in the summer
of 1943 probably affected the potency of.all the butter produced in the State
in that year, The results, corn_:ctedz)r, loss in analysis, are given below:

| Avérage Vitamin A Potency

International Units Per Pound

. Farm butter;. \
1943-44:
anua T T 10571
{Tebrugy ..‘..,..' SR 11,434
March ..!..... 13582
April ...i.. . . fimen 15,320
May «.ovvvnvenennreniencnnnnssnn . -17.235
UNE cuvesuvassnens i IXEREELY . 14,861
}uly J reeeaes IR 17,920
August ... b0l Yeedhadt P +15,769
September .....:. SRR S 13,788
October .......... 13,725
NovembBer ..., uecesseseeennesners : 14,767,
December .....lee.ioisaiosernosransan, 10535
Averages: o - ezl , re-o

.December to March: ., . .nwepennisig 11,393

April to November ,....... caeeinn, . 15511

Annual ... : reees srenirenas .'l. ‘v 14,284

"*Toxas. — The Texas Agricultural Experiment Station determined the yitamin
A potency of 62 samplcs of market butter-sold in Texas in 8 different monthy
in 1942 and January 1943, The study was started prior to and independently
of the present Nation-wide survey, and the method of analysis was different.
But allowing for this difference in analytical methods, the monthly averages
compare favorably with the averages for the creamery butter studied in such
States as Wisconsin, Minnesota, Iowa, and others.

Average Vitamin A Patency .|
¢« International Units Per Pound

“Samples collected: '

l 42: N ' - -~ ’
January ...ieeciieaiiidieisiasiadaiaas " 16,796
March c..ocviivuncaas terssarierasraani. 15,888
April c.iiiiiagier i, . . 19520

CJuly e deaeenan 17,250
August ..... M dvetietstrarranaraans oy 13518
September ...v.oviiiiioiiemenan. Teadena 17,708:
October ... ..ocainiiaaa,, foremnvann vevew 14,027
. Novembe: R TR PR PP PPLLPY 14,9'30

1943: . , : : LR R
Januwary .....c0-eann L T T LI P T P 17,250
* Average of mimthly averages ..:.i. ... 16,344



. POSSIBILITIES FOR IMPROVING THE VITAMIN A
* POTENCY OF MILK AND BUTTER

" There is ample experimental evidence that
the vitamin A potency of milk, and also of the
butter made from the milk, can be readily
changed by increasing or decreasing the quan-
tity of carotene in the cows’ ration. The large
increases in the vitamin A potency of the sum-
- mer butter over the winter butter produced in
the 14 States for which results are given in table 2 no doubt reflect
an increase in carotene consumption by the cows when they were
put on pasture. i em

The question as to whether or not there are conditions other
than the quantity of carotene in the feed that affect the efficiency
of its utilization by the cow has not been investigated adequately.
It is obvious, however, from the large amount of experimental
work in various laboratories, that any condition which tends to
increase the lushness of pastures or the carotene content of winter-
fed forages — either silages or hays — will increase the vitamin A
potency of milk and butter very greatly. Hays that are cured in
such a way that they retain their green color are rich in carotene,
whereas hays that have lost their green color in curing may be
very poor sources of carotene. Alfalfa hays may be rich sources of
carotene or they may be worthless in this respect; timothy hays
may vary manyfold in their carotene content. Silages made from
corn, hays, and other crops lose very little carotene during storage
if properly made and stored, but the carotene content of the silage
will depend on the carotene content of the crop at the time it was
harvested and ensiled. Most crops decrease rapidly 'in carotene
content as they mature or lose their green color. !

Much improvement in the vitamin A potency of the milk and
butter produced in this country could be brought about immedi-
ately if the present knowledge concerning suitable farming and
feeding methods were more widely put into practice. Improve-
ments in pasture management and the development of more prac-
tical and economical methods of producing, processing, and pre-
serving forages to increase the carotene content of the dairy ration
would contribute to further improvement in the vitamin A
potency of the milk and butter. Investigations along these lines
are now in progress in many States. Similar studies are being
conducted cooperatively by the Bureau of Dairy Industry and the
Bureau of Plant Industry, Soils, and Agricultural Engineering of
the United States Department of Agriculture. It has been recom-
mended that the State stations and Federal laboratories cooperate
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in-such.a program to improve the vitamin A potency of milk-and
butter just as they have cooperated in the present survey. i
According to the figures. in table. 2,1the average vitamin A 'po
tency of the fat in:the winter butter produced in‘the United States
was about 30 International Units per gram: (1 pound of butter, or
454 grams,’ contains 80 percent fat) and that. of the summer bui:
ter was 49 International Units per gram. On this basis oneimay
calculate the average vitamin A potency of milk (4 percent fat
content) to be 1,140 International Units per quart for winter milk
and 1,800 for surimer milk. Approxiimately 40 percent of the milk
consumed (as milk or milk products) by the people in the United
States is ‘winter- milk and 60 percent is summer milk: Thus, thd
average vitamin ‘A’ potency’ of the'milk' corisumed "annually is
1,530 International Units per quart. = - - ' -/t rue i
The “disappearance” of milk “for domestic consumption in all
forms” in the United States in 1941 was equivalent t6.1.052 quart§
per capita per day. This amount of milk apparently furnished
1,600 International Units per cacllpita per day for the total.popula‘
tion, or approximately one-third of the 5,000 International Units
of vitamin A recommended by the Food and.Nutrition Board as
the daily allowance for-a normal adult. .- .. . - . 4.0
" This is a large contribution by the dairy industry to.the national
nced - for. vitamin A, But if, by proper feeding, the vitamin A
potency of winter milk were increased to -that of summer milk,
that,is, to 1,800 International Units per quart, the same amount
of milk that was consumed in 1941 would furnish about /1,894
International Units per capita per day, or nearly 40 .percent of
the daily allowance for a.normal adult. . , . e e
.. To what extent it may be possible to improve winter milk de-
pends on:the results that may be obtained by investigators, farm-
ers, and others in improving the methods of conserving carotene
in hays and silages. Further improvement in summer milk is also
possible; the conditions which produce. a.l_v:lsh pasture ;rich' in
carotene also produce more feed and more milk, as well as better
smilk: © - R ' e ey
.. Pasture grasses and other roughages are the principal source of
the carotene used by dairy cows for the manufacture of vitamin A.
The farmer may waste much of the carotene produced by his
roughage, crops or, he may conserve it for.human use if it is-to his
advantage to do so. Of course, it is.to ‘his advantage to feed: as
much carotene as his cows require for normal growth and health
and to bear normal calves. But if he.were to try to produce winter
milk as rich in vitamin A as average summer milk, he would have
to feed his cows much more carotene than they would need
merely to maintain normal health or to bear normal calves. In-
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€reasing the carotene content of the diet of a normal cow does not
increase her milk :yleld..Therefore, any farm practice which may
be recommended as-a means of increasing, beyond certain limits,
the vitamin A potency of milk or butter for human food purposes
must have economic advantages for. the farmer in addition to
those now recognized, or else be compensated for by ‘trade”
considerations.

REPORTS BY COOPERATING STATES
"-Some of the cooperatmg State agricultural experiment stations
have issued ;separate reports which deal with some phase of the
vitamin: A survey. The Department of Agriculture does not have
copies.of the State reports for. distribution; all requests for them
should be directed to the respective States. The State reports are as
follows: ., ... ... ..
ViTAMIN A POTENCY OF Omo BU‘rnsR. Ohlo Agr Expt. Statlon,
I. Wooster.. - )
Vrmmm A POTENCY oF IpaHo BurtEer. Idaho Agr. Expt. Stanon,
‘Moscow. , o
ViTamin A CONTENT oF LouisiaNAa MILR AND BUTTER AS RELATED
To NATURE OF PASTURE. Lou:s:ana Agr Expt Stauon, Umverslty
[. Station, Baton: Rouge. -
THE VITAMIN A POTENCY OF COMMERC]AL BUTTERS Som IN TEXAS.
. ' Texas Agr. Expt. Station, College Station. "
DETERMINATION OF THE CONTENT OF CAROTENE AND VITAMIN A
" IN‘WIscONsIN BUTTER. Wisconsin Agr. Expt. Station, Madison.
Dxmmunon oF CAROTENE AND VITAMIN A IN BUTTER—MAKING.
Wisconsin Agr. Expt. Station, Madison; - |

THE ViTAMIN ‘A POTENCY oF CREAMERY Burn—:n PrODUCED 1N

T MINNESOTA. anesota Agr Expt. Statlon, Umversnty Farm,
- S 'Pauldi "7 ‘

VrmMm A CONTENT oF CALIFORNIA-PRODUCED Bumn Cahforma

" Agr.'Expt. Station, Davis. | '

THE ViITAMIN A CONTENT OF ARIZONA BUTTER. Arizona Agr. Expt
Station, Tucson.

EFFECT OF LIGHT ON THE STAmr.n‘v OF THE CARR-PRICE COLOR 1N

-4 THE DETERMINATION OFVITAMIN A IN Bumn Kansas Agr Expt.

Station; Manhattan. ’ ¢ -

D!m-:nmnm-low oF VITAMIN ‘A’ AND' CAROTENOIDS IN Bumnmr.
* Indiand Agr. Expt: Station, La Fayette. *
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