
Whole cottonseed increases milk fat, 
decreases milk protein 
Edward DePeters 0 Scott Taylor 0 Arthur Aguirre 

w h o l e  cottonseed has become impor- 
tant in diets of lactating cows in the west- 
ern states as a source of energy, fiber, and 
protein (table 1). Utah workers have re- 
ported an increase in actual and fat-cor- 
rected milk yield when whole cottonseed 
was included in the diet of lactating cows. 
Whole cottonseed did not affect milk fat 
percentage, but percentage of milk pro- 
tein was reduced. In research at the Uni- 
versity of California, Davis, whole cotton- 
seed feeding increased fat-corrected milk 
yield and butterfat test and decreased 
milk protein. 

Total milk protein is normally deter- 
mined by measuring total nitrogen (N) 
and converting that to a protein basis 
(milk protein = % N X 6.38). However, 
milk nitrogen is composed of three major 
fractions: casein proteins, whey proteins, 
and nonprotein nitrogen. The fractions of 
milk nitrogen affected by whole cotton- 
seed feeding have not been determined. 
Altering the composition of milk casein 
would ultimately affect the cheese-yield- 
ing properties of the milk during manu- 
facturing. 

Our objective in this study was to 
evaluate the effect of whole cottonseed on 
milk composition, particularly milk pro- 
tein and milk fat. 

Procedures 
Twelve lactating Holstein cows were 

fed complete mixed diets containing 0, 10, 
15, and 20 percent whole cottonseed in a 
Latin square design of four periods in 
which each cow received each diet. Cows 
were subdivided into three status categor- 
ies based on animal age and stage of lac- 
tation: groups consisted of first-lactation 
cows in early lactation (84 days in milk a t  
the beginning of the study), older cows in 
late lactation (171 days in milk), and older 
cows in early lactation (87 days in milk). 
Study periods were 21 days long. 

Cows were individually fed complete 
mixed diets twice daily (table 2). Feed in- 
take and milk yield were recorded daily. 
Milk samples were collected on two days 
during the third week of each study peri- 
od. Each day’s samples consisted of a 
p.m./a.m. composite for each cow. Sam- 
ples were kept cold and analyzed immedi- 
ately after the morning collection for to- 
tal milk protein, casein nitrogen, whey 
nitrogen, nonprotein nitrogen, fat, and to- 
tal solids. Data were statistically ana- 
lyzed with cow status, cow within status, 
period, and diet as main effects. 

Results 
Diet and cow status affected milk 

composition (table 3). 

All diets containing whole cottonseed 
significantly increased the percentage of 
milk fat when compared with the control 
diet (no whole cottonseed). Although fat 
test tended to increase with each level of 
whole cottonseed from 10 to 20 percent, 
the increase was not significant. Whole 
cottonseed feeding significantly increased 
total milk solids (from 11.87 to 12.17 per- 
cent) and significantly reduced milk pro- 
tein percentage (3.24 to 3.15 percent). 

With regard to cow status, milk from 
older cows in early lactation had a signifi- 
cantly lower butterfat test than the other 
two groups. First-lactation cows pro- 
duced milk with significantly higher total 
solids content than did older, early-lacta- 
tion cows; older, late-lactation cows were 
intermediate. Milk from older, late-lacta- 
tion and first-lactation cows had a signifi- 
cantly higher protein content than that 
from older, early-lactation cows. For 
each milk component measured, all cows 
responded similarly to the dietary treat- 
ments, regardless of status. 

Whole cottonseed feeding significantly 
reduced casein nitrogen content from 
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0.387 percent in the control diet to ap- 
proximately 0.375 percent for all diets 
containing whole cottonseed (table 4). 
This is a drop in casein protein from 2.47 
to 2.39 percent. Increasing the whole cot- 
tonseed level to 20 percent of the diet did 
not depress casein nitrogen below that ob- 
served for 10 percent in the diet. Whey 
nitrogen content was not altered, but ni- 
trogen comprising the nonprotein nitro- 
gen fraction was elevated significantly as 
whole cottonseed increased. 

Whole cottonseed did not significantly 
alter the distribution of casein and whey 
nitrogen as percentages of total nitrogen 
but did increase the proportion of nonpro- 
tein nitrogen from 5.86 to 6.48 percent (ta- 
ble 4). Nitrogen distribution is in the range 
of accepted values for normal milk, which 
are reported to be 76 to 78 percent casein 
nitrogen, 17 to 18 percent whey nitrogen, 
and 5 to 6 percent nonprotein nitrogen. 

Casein nitrogen was highest for first- 
lactation cows early in the lactation, 
whereas older, late- and early-lactation 

cows produced intermediate and lowest 
levels, respectively. Older cows in late 
lactation had more nitrogen in the whey 
fraction that did the other two groups. 

Cow status also affected nitrogen dis- 
tribution, with first-lactation cows pro- 
ducing the highest casein percentage of 
total nitrogen (77.6 percent), and older, 
late-lactation cows the lowest (72.9 per- 
cent). Nitrogen associated with whey was 
lowest for first-lactation cows (16.27 per- 
cent) and highest for older, late-lactation 
cows (20.97 percent). Status did not alter 
nonprotein nitrogen distribution. 

Whole cottonseed intake ranged from 
a low of 4 to a high of 9 pounds per cow 
daily across the trial. This is in the range 
of amounts fed on commercial dairies. 

Conclusion 
Incorporating whole cottonseed into 

diets of lactating cows increased milk fat 
percentage but decreased the percentage 
of total milk protein (nitrogen). Of the to- 
tal milk nitrogen, the casein fraction was 

BULK RATE 
POSTAGE & FEES PAID 

USDA 
PERMIT No. G269 

reduced and the nonprotein nitrogen frac- 
tion was elevated by whole cottonseed 
feeding at  the levels used in this experi- 
ment. 

Such a decrease in casein content 
would be expected to reduce the amount 
of cheese produced; the total loss in yield 
would depend on the amount of milk used 
to produce cheese in the creamery. An- 
other possible area for concern might be 
the estimation of total milk protein by in- 
frared analysis. The effect of altering the 
proportion of whey to casein protein on 
infrared determination of milk protein 
has not been determined. Additional re- 
search is needed to evaluate dietary ef- 
fects and metabolic regulation of milk ca- 
sein synthesis. 
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