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Variation in the characteristics of milkfat from pasture-fed dairy cows
during late spring and the effects of grain supplementation.
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Abstract Sources of variation in milkfat
characteristics were determined after approximately
115 days-in-milk for Friesian cows that had calved
in spring and grazed ryegrass-white clover pastures.
Three groups each of 15 multiparous cows were
managed as separate herds. Each herd was subjected
to one of 3 management strategies: pasture only,
pasture only during the experimental period but
previously supplemented with 2—3 kg/cow/day
maize grain, and pasture plus 3-4 kg/cow/day maize
grain. During a 3-week period beginning in
November 1994, milk samples were collected
twice-weekly from individual cows and analysed
for total milkfat, protein and lactose, fatty acid
profiles, and solid fat content (SFC). Repeat
analyses were conducted on 39 samples to provide
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an estimation of analytical variation for fatty acid
profiles. Estimates of between-cow variation were
greater than those of within-cow variation for all
parameters except fatty acids C6:o, Ci4:o, and Ci8:2.
Analytical variation was small. SFC at 10°C of
milkfat from individual cows was correlated
significantly with total milkfat concentration, the
protein: fat ratio, and the proportions of fatty acids
Ci6:0, Ci7:0, Cn :i, C18:i, and conjugated C18:2.
Supplementing pasture with maize grain had minor
effects on the fatty acid profile of milkfat, but had
no significant effect on SFC. These data will enable
increased efficiency of experimental design in this
research area, and detail the extent of the natural
variation in milkfat characteristics.
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INTRODUCTION

Variation in the yields and concentrations of fat,
protein, and lactose in milk has been associated
with level of feeding, type of diet, cow health, time
of milking, time of year, and stage of lactation.
Animal variation can be accentuated by factors
such as breed and genetic variation (Ng-Kwai-
Hang et al. 1984; Atwal & Erfle 1990; Rook et al.
1992). Variation in the more detailed components
of milk, however, has rarely been studied, even
though detailed composition can affect the
manufacturing properties of the milk and the value
of the final product (MacGibbon & McLennan
1987; MacGibbon 1994).

In the current experiment, solid fat content of
milkfat was used as an indicator of the functional
properties of subsequent butter. Under constant
processing conditions there is a positive correlation
between the solid fat content at 10°C (SFC10) and
the sectility hardness of butter, which reflects the
spreadability of the product (Taylor & Norris 1977;
MacGibbon & McLennan 1987). The physical
properties of milkfat are dependent on chemical
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composition and processing conditions and thus,
under the constant tempering protocol used in SFC
measurement, the SFCio is related to the relative
proportions of the different fatty acids in milk
(MacGibbon 1994) and to their configuration in
the triglycerides (Beaulieu & Palmquist 1995).
Ultimately it is the properties of the entire
triglycerides that determine the properties of the
milkfat.

The aim of the present experiment was to
quantify the components of variation (between-
cow, within-cow, and analytical variation) for milk
composition and milkfat characteristics under New
Zealand pasture-grazing conditions. A knowledge
of factors contributing to variation in milk
composition is important as it will enable increased
efficiency of experimental design. At the same
time, relationships between SFCJO and milk
composition were also determined. This inform-
ation will be useful to manufacturers of dairy
products seeking a source of milkfat consistent in
its functional properties, or looking to exploit the
natural variations in the characteristics of milkfat.

MATERIALS AND METHODS

Animals and feeding
The experiment was conducted in November/
December 1994, using 45 multiparous Friesian
cows which weighed 473 ± 52 kg (mean ± sd), and
had been in milk for an average of 115 + 16 days
(mean ± sd) at the beginning of the trial. Fifteen
cows from each of 3 herds within an existing farm
systems trial at the Dairying Research Corporation's
No. 2 Dairy were used. The herds were managed
on separate farmlets, and were milked twice daily
through a common dairy (c. 0700 h and 1600 h).
Management of these herds (Herds 1,2, and 5) has
been described previously by Penno et al. (1996).
Briefly, the management strategies were: pasture
only (Herd A), pasture only during the experimental
period but previously supplemented with 2—3 kg/
cow/day rolled maize grain over a 10 week period
in early lactation (Herd B), and pasture plus 3-4
kg/cow/day rolled maize grain (Herd C).

Rolled maize grain was fed in the dairy during
morning and evening milkings, and grain intakes
were determined once weekly. Pasture intakes were
estimated from the rate of dry matter disappearance,
which was calculated by visually appraising pre-
and post-grazing herbage masses on 3 days each
week. The same trained observers made each

herbage mass appraisal, and calibration pasture
cuts were conducted weekly.

Mean compositions of pasture and maize grain
offered to cows and the apparent dry matter intakes
(DMI) of each herd are presented in Table 1. Pasture
composition was similar for all herds. The pastures
grazed during the experiment were mainly perennial
ryegrass, but with up to 10% white clover (DM
basis).

Sampling procedures
Milk sampling

Samples of milk from each cow were collected
twice weekly for 3 weeks, for a total of 6 samples
per cow. This was done using in-line milk meters
which collected 2.5% of the total milk; this
facilitated the gravimetric measurement of milk
yield, and allowed a representative composite
sample (morning plus evening) to be prepared on
each sampling day. Depending on the test, samples
were either analysed immediately (fat, protein, and
lactose), or the milkfat extracted and frozen for
later analyses (fatty acid profiles and SFC).
Throughout the experiment, milk samples were
selected at random (39 samples in total), and repeat
analyses were conducted to provide estimates of
analytical variation for fatty acid profiles. This
"source repeat" encompassed all sources of error
during the analytical process, including sample
splitting, as opposed to an "operator repeat" where
the same sample is analysed in duplicate.

Pasture and grain sampling

Samples of the pasture grazed by each herd were
collected on each day of the experiment. Samples
were collected by hand clipping the pasture to
grazing height (4 cm), and bulked over each 7 day
period to form one sample per herd per week. The
maize grain offered to Herd C was also sampled
each day and bulked to form one sample per week.

Laboratory analyses
Milk analyses

The concentrations of milkfat, protein, and lactose
in each milk sample were determined using an
infra-red milk analyser (Milkoscan 133B; Foss
Electric, Hillered, Denmark) following warming
of the milk to 40°C in a waterbath. Somatic cell
counts (SCC) were measured using an automated
cell counter (Fossomatic 215; Foss Electric,
Hillerad, Denmark).


