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Relationships Between Butter
Grades and Chemical Tests
Explained

As a food product, butter must
comply with state and federal regu-
lations with respect to butterfat
content and freedom from adultera-
tion. Butter and cream are consid-
ered adulterated under federal
laws, if they consist in whole or in
part of any filthy, putrid or decom-
posed substance, or are otherwise
unfit for food, or are processed
under insanitary conditions. The
use of decomposed cream in the
manufacturing of butter lowers its
grade, and also confronts a plant
with the danger of its output being
seized by the authorities with re-
sulting fines and loss of butter.

The W.LA. test (water insoluble
acids) is a chemical analysis which
the authorities may use to deter-

mine the degree of decomposition
which the cream has undergone
prior to its manufacture into butter.
As cream becomes older, decompo-
sition sets in and progresses, de-
pending chiefly upon the tempera-
ture at which the cream is held, and
the W.I.A. content rises. It is gener-
ally considered that samples of but-
ter with a W.ILA. content over 400
are made from cream unfit for
human consumption.

Butter Samples Tested

To obtain more information on
the characteristics of butter with re-
spect to relationships between fat
acidity, pH of the butter, W.LA.
and grades, 368 samples collected
by the South Dakota Dairy Inspec-
tors and representing about 200,000
pounds of butter, were analyzed at
the Station Dairy department and

Table 4. Summary of Chemical Analyses of Butter Samples

C

No. of Av. Av. Av. High Low High Low High Low
Grades and Periods samples pH* F.A+ WIAL pH pH F.A. F.A. WIA WIA
Grade A
July 1950 . 3 6.96 0.63 151 7.18 6.61 .76 57 226 109
May—]June 1951 . 3 683  0.69 112 692  6.68 .80 .59 179 77
August 1951 . . e e e e e -
Total or Average 6 6.89 0.66 131 . e
Grad¢ B
July 1950 .. 52 688 0.86 207 7.75 4.48 1.31 .32 422 79
May—June 1951 . 122 6.79 0.73 1149 7.90 505 152 .18 375 42
August 1951 ... 84 6.91 0.85 207 8.02 5.40 1.66 35 423 73
Total or Average 258 6.85 0.79 163 . . B
Grade C
July 1950 ... 37 7.04 0.82 209 8.17 5.37 1.67 31 416 79
May—TJune 1951 .. 23 6.75 0.86 141 7.79 5.90 1.53 32 285 37
August 1951 ... 32 6.60 1.23 310 775 523  2.24 74 539 110
Total or Average 92 6.82 097 227 . L L
Grade CG ‘
July 1950 . 5 7.02 0.94 242 7.88 6.47 1.24 47 295 171
May—]June 1951 .. 3 6.23 1.43 262 6.33 6.03 2.29 77 167 83
August 1951 ... 4 7.00  0.80 251 8.02 6.22 1.13 32 291 171
Total or Average 12 6.82 1.01 250 . ke
Total 368

*pH of butter serum (active acidity)
+F.A.=Fat acidity (ml. 0.1 N KOH per 10 g. fat)
$WIA =mg. of water insoluble acids per 100 g. fat)
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at the State Chemist’s laboratory in
a joint venture. To obtain data of
most value to the butter industry, a
fairly high proportion of lowest
grade butter samples was obtained.
Table 4 shows the results in con-
densed form.

(1) There were 11 samples ex-
ceeding a W.LA. test of 400.

(2) A significant relationship
exists between the amount of fat
acidity and the W.L.A. content with-
in each grade. High fat acidity will
normally correspond to a high
W.I.A. content. Since the W.I.A.
test is an expensive and time con-
suming test, the comparatively sim-
ple fat acidity test will give an indi-
cation as to the probable result of
the W.I.A. test.

(8) One might assume that the
fat acidity and the W.L.A. content of
butter would increase as the grade
of butter declines. On the whole, it
was found that this was so; but
there were important exceptions to
this rule.! The average fat acidity
and W.I.A. content in grade C but-
ter was higher than in grade B but-
ter for all samples combined. When
the weather was cool and apparent-
ly favorable for higher quality but-
ter, such as July 1950 and May and
June 1951, the samples showed
lower values of fat acidity and
W.I.A. than when the weather was
warmer (August 1951), and there
was little difference between grades
B and C, except for August 1951.

It may be tentatively concluded
that differences in grades, based
mainly on predominating flavors, in
many cases do not correspond to ap-
preciable differences in fat acidities
or W.I.A. values.
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Fig. 3. Trend of average pH values and cor-
responding average W.LA. and F.A. values

(4) Does the degree of neutrali-
zation, as measured by the pH of
the butter, affect its W.I.A. test?
Analysis showed that when the pH
of the butter was within a range of
6.8 and 7.0, which is usually consid-
ered most desirable from the stand-
point of good manufacturing, there
was no correlation between pH and
the W.I.A. test. However as the pH
decreased from 6.8, the W.I.A. val-
ues increased significantly. This
general trend is shown in Fig. 3.
These lower pH values indicate that
the cream was under-neutralized,
and under-neutralization tends to
increase the W.I.A. and fat acidity
values.

Processors are therefore urged to
control cream neutralization very
carefully in order that the pH of the
butter will be in the range of 6.8 to
7.0 or as close to this as possible.
This careful control of neutraliza-
tion will not only help to minimize
the possibility of having excessive
W.I.A. values, but also will definite-
ly aid in the manufacture of high
quality butter. (Project 201. Lead-
ers: Ernest Feder, Agricultural Eco-
nomics, D. F. Breazeale, Dairy.)

1These remarks refer only to grades B and C since not
e¢nough samples could be collected of the other grades.









100 percent reused wool

These experimental fabrics were
woven with an even twill weave,
weighed 11 to 12 ounces per linear
yard in the 54-inch width, and were
similar to a commercial flannel of
comparable kind and weight.

For convenient identification,
each fabric was numbered accord-
ing to the percentage of its new
wool content; that is, the flannel
which contained 100 percent new
wool was numbered “100” and that
containing 0 percent, “0.”

The five fabrics were made into
plain, four-gore skirts which were
worn by students (Fig. 1). Three
skirts from each of the first four fab-
rics were worn 1000 hours; three,
2000 hours; and three, 3000 hours.
Fabric No. 0 was not subjected to
3000 hours of wear since yardage
was available for only six garments.

Each wearer kept a record of
hours of wear, amount of pressing,
evidences of wear and damage, and
type of activity. After 200 hours of
wear each garment was returned to
the laboratory for inspection, dry
cleaning and repair.

Differences in the Unworn Fabrics
Every effort was made to produce
five flannels which would vary only

in fiber content. All were dyed navy
blue. Nevertheless, it was possible
to distinguish between them visual-
ly and by feel. The differences be-
tween new and reused wool fiber
mentioned above were probably re-
sponsible for these variations. The
all new wool fabric No. 100 pro-
duced a soft, smooth fabric, with a
close, even weave. With each addi-
tion of reused fiber the fabric be-
came harsher to the touch and the
weave more irregular. Fabric No. 0
was quite harsh, markedly irregular
in weave, and showed thin spots in-
terspersed with thickly matted
areas (Fig. 2).

Differences also were shown by
laboratory measurements on the
new (unworn) fabrics. Weight,
strength and elongation tended to
decrease as the proportion of reused
wool increased (Table 1).

Aging or storage always is in-
volved in a study of wear. However,
results from this investigation indi-
cated that only minor changes oc-
curred during storage without wear.

Dry cleaning caused some shrink-
ing and some stretching. In numer-
ous cases these changes were less
marked for the fabrics with larger
proportions of reused wool.

Table 1. Values for Fabric Properties of Wool Flannels When New and After Wear

‘Weight per Strength in Pounds Elongation in Percent
Square Yard Breaking Bursting Breaking Bursting
Fabric No. in Ounces Warp Filling Warp Filling
. 32.6 17.6 63.7 28.0 35.0 40.0
. 32.4 17.3 59.7 29.7 32.6 22.7
. 23.2 12.2 49.6 243 357 326
Worn 3000 hrs. .. 8.6 22.6 11.1 42.6 23.4 29.4 20.4
S50 New .ol 9.0 20.4 12.3 47.3 233 35.7 25.1
Worn 3000 hrs. .. 8.4 20.8 11.0 399 22.8 31.6 19.8
25New ..o 8.8 17.6 10.9 42.0 233 36.3 24.6
Worn 3000 hrs. ... 8.2 16.5 9.0 31.7 19.7 30.1 17.7
ONew ... 7.8 14.4 7.5 32.8 19.7 323 22.3
Worn 2000 hrs. ... 6. 11.0 5.5 18.4 18.1 26.7 12.6
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Differences in the Worn Fabrics
Common experience has demon-
strated that wear will cause changes
in fabric properties. In this connec-
tion it must be remembered that
manufacturing processes and the
uses to'which the fabric is subjected
cause permanent changes also in
the fiber properties. These may de-
tract from the serviceability of the
fabric and account for some of the
differences observed.
Measurements made on these
fabrics have shown that many such
changes occurred during the wear
life ot the flannels. As wear with dry
cleaning continued there was a
slight shrinking, or pulling together
of the yarns. This tendency was not
shown in the fabrics containing all
reused wool. Here the trend was in
the opposite direction since the fab-
ric tended to stretch. Losses in
thickness were observed when the
percentage of reused wool exceeded
50 percent. All of the fabrics de-
creased in weight during the wear
periods, the losses becoming larger
as the amount of new wool was de-
creased and the amount of reused
wool proportionately increased.
Such differences in weight could re-
sult in a material becoming thread-
bare and less apt to hold its shape.
Strength losses often are used to
portray the effects of wear. When a
garment is worn, strain may occur
across the shoulders, on the sleeves,
or wherever there is pull in one di-
rection. This type of strain can be
measured in the laboratory by ap-
plying a force to one end of a strip
of fabric and increasing the force
until the fabric breaks. Such force is
measured in pounds and is called
the breaking strength of the fabric.
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Comparing the breaking strength of
the unworn fabrics with that of the
fabrics which were worn, those ma-
terials made of all reused wool lost
much more strength than did those
containing new wool (Table 1).

Another type of force to which
fabrics may be subjected is bursting
force such as might occur at the el-
bows or the knees of a garment.
Such strain may be measured by
clamping a sample tightly into a
machine and forcing a steel ball up
against the fabric, continuing to
apply pressure until the ball rup-
tures the cloth. This also is mea-
sured in pounds, and is called burst-
ing strength.

Losses in bursting strength of the
flannels were greater than losses in
breaking strength, varying from
four pounds for fabric No. 100 to 20-
pounds for fabric No. 0. It is inter-
esting to note that the 4-pound loss
in bursting strength occurred after
3000 hours of wear for fabric No.
100, whereas the 20-pound loss oc-
curred after No. 0 had been worn
only 2000 hours. Fabric No. 100,
which contained all new wool,
showed remarkably little change as
the result of being worn and dry
cleaned for the three wear periods.

All of the skirts were still wear-
able at the end of the final wear
period, but most of them were at a
point where they probably would
have been discarded for their shab-
by appearance under normal cir-
cumstances. Many of the waist
bands had holes in them where they
had been fastened; and one skirt of
fabric No. 0 needed a new waist
band before the end of the second
wear period.

Continued on page 35






while Plains and Feebar are newly
developed varieties that hold prom-
ise of being popular feed-type bar-
leys. Plains is considered to have a
medium protein content. Feebar is
a high protein variety.

Environmental Factors Affect
Protein Content

The data already obtained in the
current barley protein study are im-
portant. The results show a definite
relationship between protein com-
position and total protein content.
Changes in the total protein content
of barley samples cause regular and
comparable changes in the protein
fraction percentages of different
varieties (6-row type).

Wide variations in the protein
content of both low- and high-pro-
tein types of barley emphasize that
environmental factors may obscure
varietal characters such as protein
level to a significant extent. The re-
sults further indicate that as much
as 50 percent of the variation in the
protein content of barley samples

(Feebar) can be caused by environ-
mental factors which interfere with
normal kernel development and
thus cause shriveled grain of higher
protein content to result. Plains bar-
ley was outstanding in that high
protein levels were attained in well-
developed grain kernels (non-
shriveled). A combination of high
protein and early maturity charac-
ters is no doubt responsible for the
ability of the Plains variety to attain
good yields of feed-type grain even
when grown in drier areas.
Further study of the protein com-
position of malting and feeding bar-
leys together with evaluation of the
effect of environmental factors
upon protein composition will
greatly help the plant breeder to
select varieties for feeding or for
malting. An adequate understand-
ing of the differences in nutritive
value between low- and high-pro-
tein barley will also be of great im-
portance. ( Project 195. Leaders: A.
W. Halverson, A. L. Moxon, Station
Chem.; J. E. Grafius, Agronomy.)

Reused Wool, Will it Wear?

It was not possible to keep a rec-
ord of the number of hours the
skirts actually were exposed to sun-
light. However, samples of new fab-
ric were exposed to light in a Fade-
Ometer to simulate the effect of
sunlight. Results indicated that
breaking strength values tended to
decrease after each period of expo-
sure, and that these decreases were
larger for the fabrics with increas-
ing amounts of reused wool.

The serviceability to be expected
from reused wool is dependent
largely upon the amount of new
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Continued from page 33

wool which may be mixed with it.
Results of the research conducted
at the two stations indicate that, al-
though a fabric made of new wool
will be superior in serviceability,
the consumer might expect reason-
ably good service from fabrics con-
taining not more than 50 percent of
reused wool. Increasing proportions
of the reused fiber will result in a
marked decline in serviceability.
(Project 140. Leaders: Lillian O.
Lund, Home Economics Depart-
ment, in cooperation with Ethel L.
Phelps, Minnesota Ag. Expt. Sta.)












applied, the growing point was re-
moved from some plants in order
to determine the exact stage of
growth that was treated. Yield,
seed-weight and number of heads
were determined at harvest time
and the number of seeds per head
was calculated.

In 1950, spaced plants of both
varieties were treated each time
that the other plots were treated, in
order that the yield per plant and
the number of tillers could more
easily be determined. The first
treatment in 1950 was applied
when Moore had only four leaves.
This treatment caused a large re-
duction in yield and also caused a
a reduction in the number of tillers
on spaced plants.

Growing Conditions Affect
Response to 2,4-D

The warm, dry conditions of 1949
were conducive to a slow growth
rate and the rapid formation of
heads. The head was formed in a
very short time on any one stem and
the heads of all main stems were
formed over a short interval. The
same was true for tillers. The appli-
cation of 2,4-D during the time that
heads were being formed caused
large reductions in yield and in-
creased the number of abnormal
heads. Under these same conditions
there was a period between the
time that heads were being formed
in the main stem and the time that
they were formed in the tillers. The
application of 2,4-D during this
period did not materially affect
yield or cause any malformed
heads.

The cool growing conditions of
1950 were conducive to rapid

40

growth and slow head formation.
Heads were formed more slowly
and in fewer stems at any given
time. Consequently, no single appli-
cation of 24-D would affect so
many growing points and give such
large reductions in yield or so many
head abnormalities as in the previ-
ous season. On the other hand, the
overlapping of head formation in
main stems and tillers gave a long
period (12-16 days) of moderate
yield reduction.

Spray Barley in Second and Fourth
Periods of Growth

The results of the three experi-
ments show that the growing period
of barley can be divided into four
developmental periods — each re-
sponding in a different way to
2,4-D. The four periods are: (1) a
susceptible period beginning when
the grain comes up and ending at
the 5-leaf stage, (2) a relatively tol-
erant period between the S5-leaf
stage and the early boot stage, (3) a
second susceptible period from pre-
heading to late heading and, (4) a
resistant period after the grain is in
the milk.

During the latter part of the first
(seedling) period, the application
of 2,4-D stopped the formation of
tillers. When the number of tillers
was decreased, the number of heads
was less and consequently the yield
was greatly reduced.

In the second period (between 5-
leaf and early boot stages) the ap-
plication of 2,4-D affected the for-
mation of the head. The number of
seeds per head was reduced, yield
was depressed and the number of
head abnormalities increased. The
severity of this injury was propor-
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monthly intervals until no new
grubs make their appearance.

Area Control Important

One of the most important phases
of the grub control project was to
set up two experimental control
areas in South Dakota to determine
whether such areas could be freed
of cattle grubs through practical
control measures; or, if this were
not possible, to reduce the popula-
tion of grubs to such numbers that
they would be of minor importance.
Accordingly, the Hughes and
Meade County grub control areas
were established.

The Hughes County area was or-
ganized in 1948 and covered about
a township. There were 37 coopera-
tors in the area and from 2500 to
3000 cattle were treated at that
time. In 1951 the area was expand-
ed to 12 townships with 144 cooper-
ators, and 19,000 head of cattle
were treated. In this year, three
townships in Hyde County were
added to the Hughes County con-
trol area. This addition accounted
for the principal expansion in 1951.

Herds located in the center of the
Hughes County control area, in
which the cattle had been treated
for four years, showed a 92 percent
reduction of grubs as compared
with cattle outside of the area.

The Meade County area was also
organized in 1948 and covered
about 1% townships. There were 20
cooperators in the area and 1800 to
2000 cattle were treated. The area
remained unchanged in 1949 and
1950 with the same number of coop-
ertaors and the same number of cat-
tle being treated. In 1951 this area
was expanded to 5% townships, the

48

cooperators increased to 37, and the
cattle treated, to 4000 head.

In the Meade County control
area, centrally located herds showed
a reduction of 67 percent below un-
treated herds immediately outside
of the area. Herds located on or
near the edges of the two areas
showed a reduction of grub infesta-
tion below untreated herds, but the
percent of reduction of grubs here
was not as large as it was in the cen-
ter of the areas.

Spraying and Washing Methods

Prove Effective

Spraying and washing are the
two more popular and effective
methods of treating cattle for grub
control in South Dakota. About 75
to 85 percent of the third stage
grubs were killed by spraying, 85 to
90 percent by washing, while dust-
ing killed only 68 to 70 percent.

Spraying is popular with the
rancher who runs a large herd.
Washing is more popular with the
small operator, because it has the
advantage of low cost investment,
but it has a disadvantage in that the
operation requires more labor.
Dusting is more popular with the
dairy operators, but it has the disad-
vantage of being unpleasant to use
and, in addition, it results in the
lowest rate of grub kill.

Through experimentation it was
learned that grub control programs
on an area basis reduce grub popu-
lations. It is advisable to obtain
close to 100 percent cooperation of
all the cattle owners in an area in
order to get the maximum control
benefits. (Project 163, Cooperative.
Leaders: J. A. Lofgren, W. L.
Berndt, P. H. Kohler, Entomology-
Zoology;1.H.Roberts, USDA-BALI)
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