
Density of immunoglobulins that 
pass from the dairy cow to the calf 
in the first milk (colostrum) is im- 
portant in the calf's development of 
high levels of passive immunity. 
This study shows that specific 
gravity of the first milk is a better 
gauge of immunoglobulin density 
than conventional observation. 
Better use of colostrum may re- 
duce the incidence of early 
calfhood disease and the need for 
antibiotics or other antimicrobials. 

Colostrum, the first milk from a dairy cow, 
is enriched with immunoglobulins which 
impart increased immunity to the newly 
born calf. Although the immunity that de- 
velops is passive and its strength de- 
creases with time and challenges, it helps 
the calf resist microbial invaders until its 
own active immune system develops. 
With a strong passive immunity, the calf's 
survival is less dependent on disease treat- 
ment with antibiotics and other manufac- 
tured antimicrobials. 

(1) colostrum from individual cows can 
vary in its content of immunoglobulins 
and (2) the level of passive de- 
veloped in the calf is directly related to the 
concentration of immunoglobulins in co- 
lostrum rather than the total quantity the 
calf ingests. 

W. A. Fleenor and G. H. Stott of the 
University of Arizona found that the spe- 
cific gravity of the colostrum is directly re- 
lated to its ability to increase the level of 
immunoglobulins in the calf 's blood. 
(Specific gravity is the ratio of the density 
of colostrum to the density of water at a 
certain temperature, when both are 
weighed in air.) A modified hydrometer, 
called a colostrometer, was developed to 
help dairy producers measure the specific 

Early work by researchers suggests that 

Specific gravity: a better test 
of first-milk quality 
Don A. Toenjes R Suzanne Strasser CI Don L. Bath 

gravity of colostrum and evaluate the con- 
centration of immunoglobulins in co- 
lostrum before feeding it to a newborn 
calf. $ 

Despite the depth of work on this sub- 
ject, dairy producers generally feel either 
that colostrum is all the same or that older 
cows produce better colostrum and that 
yellow colostrum is best. The opportunity 
to verify these concepts was presented at 
the LaGrone Holstein Dairy in Glenn 
County, California. 

Methods 
In this study, we used colostrum milk 

from 714 calvings that o c m e d  in a 390- 

cow dairy herd between the winter of 1984 
and the spring of 1987. The cows at calv- 
ing were divided into three groups: 51.2% 
were first lactation; 28.7%, second, and 
20.1%, third lactation or greater. Heifers 
were calved at 26 to 28 months of age. The 
Northern California herd was well man- 
aged and well immunized. Milk produc- 
tion during the study period was about 
22,500 pounds of milk and 880 pounds of 
butterfat. Death losses for 2-day- to 6- 
month-old heifer calves born on the 
averaged two calves per year of the study. 

Measurements taken by dairy person- 
nel were yield of colostrum at first milk- 
ing, specific gravity of the colostrum and 
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its temperature at time of the reading, co- 
lostrum appearance or color, and the num- 
ber of hours from calving to first milking. 
The current number of lactations of each 
cow was recorded and used in the com- 
parison groupings. 

specific gravity, which was measured at a 
wide range of temperatures, we estab- 
lished a relationship of temperature to 
specific gravity (table 1). This chart was 
developed to assist dairy personnel in con- 
verting the standard laboratory hydrom- 
eter and thermometer readings to a score 
which ranked colostrum’s value, or immu- 
noglobulin content. 

Using the statistical software package 
SAS, we examined relationships between 
lactation number, color, hours to first 
milking, colostrum yield at first milking, 
and adjusted (102OF) specific gravity. 

To facilitate comparisons of colostrum’s 

Results 
Under the conditions of this study, 

there was no sigruficant relationship be- 
tween adjusted specific gravity and either 
colostrum color or yield at first milking. 
There was a low but negative correlation 
between adjusted specific gravity and 
hours between calving and first milking 

(Pearson correlation coefficient 1=0.18 at 
0.0001 probability level). There was a 
slight relationship (1=0.014) between color 
of colostrum and hours to first milking as 
white colostnun was more prevalent 
when first milking was taken at a later 
time (table 2). A sigruficant, but low corre- 
lation (1=0.04) was observed between lac- 
tation number and adjusted specific grav- 
ity. Cows in their second and third 
lactations produced colostrum with a 
higher adjusted specific gravity than first- 
calf heifers (table 3). 

The relationship between colostrum 
yield at the first milking and lactation 
number was significant, but again the cor- 
relation (r2=0.027) was low. Colostrum 
yield from the first milking was greater for 
cows beginning second and third lacta- 
tions (table 4). 

If yellow were assumed to be a normal 
color for colostrum taken at the first milk- 
ing, there was significantly more “abnor- 
mal” milk produced by the third lactation 
cows than by the first and second lactation 
cows (table 5). The average temperature at 
time of measuring specific gravity was 
120F above the standard 720F level used 
for the colostrometer, and ranged from 
about 300F above to 300F below the 720F 

level (table 6). The average adjusted spe- 
cific gravity of the colostrum at first milk- 
ing in this herd study would be classified 

ond and third or mor 

en measured for specific gravity, 
comparisons between lactation number 
and temperature of the colostrum were 
not significantly different, indicating simi- 
lar management for these groups. 

Conclusions 
There were significant relationships 

among lactation number, color of co- 
lostrum at first milking, adjusted specific 
gravity, the production of abnormal ap- 
pearing colostrum (other than yellow), 
and yields of colostrum at the first milk- 
ing. There was also a sigruficant relation- 
ship between color and hours to first milk- 
ing. However, the correlations were quite 
low, indicating that other factors not iden- 
tified in the study had a higher level of in- 
fluence. 

There were no significant relationships 
between unadjusted or temperature-ad- 
justed specific gravity and either co- 
lostrum color or yield at first milking. 
Therefore, color characteristics often used 
to describe colostrum quality should not 
be used to judge the concentration of im- 
munoglobulins in the first milk or its use- 
fulness as a means of developing passive 
immunity in newborn calves. 

The use of temperature adj 
cific gravity criteria for eval 
creased the credibility of the 
ity reading among dairy pe 
Conversion tables requiring thermometer 
readings as well as a hydrometer reading 
provided the highest level of usefulness 
when wide ranging temperatures were ex- 
perienced. The extremely low correlations 
among other measured relationships sug- 
gest that the only dependable means of 
evaluating colostrum for its immmo- 
globulin concentration would be direct 
measurement of specific gravity adjusted 
by temperature. 
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