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Managing Milk Composition:

Mormal Sources of Variation
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Mlany factors influence the composition of milk. the
mzjol compaohents af which are water, i, proteim.
lzctene and minerals.

Mutrition or di.:tnr].- influchces h.—..::li]].' alber Ft
concenttation and milk protein concenttation. Fat
cohcenttation is the most sensitive b d.ii:l:a.lj.' :hnhgc.'a.
and can valby owvel 2 range of m.'nr]].- 3.0 percentage
units. Dietary manipulation resules in milk provein
cohcentration i:I.'L.:nEj ng ;ppl'-::-:r.irn;h:h' 0.60 peicentage
units. The concentiztions of lactose and minerzls, the
cither solids constituents of milk. do not h::pnm:l
pl'n.'-'_:lin:l.'.:l-.-l].' b ad.justm..'nts in dict.

Blille composition zhd component _'.-'ii:|-'_:|s alees can ke
affected b_-.r g-:h etics and envirohment. level of milk
production, stage of lactation, disease {mastitis), season.
and age of cow.

Normal Sources of Variation in Composition

Cremetrer dma Enmronment: 1able 1 contains the breed
averages For percentage of milk B, ol protein, troe
protein and totzl solids. A chahg-: in milk co miposition
using traditional bru.:-ﬂi.ng tuchhiq_uc: occuis .'-.|-::-w|],r.
.:|.I:]'.||:||.15|'| new I:.:q:l'lhiq_uc.'a. nrgchcric rnn.hi]:-u|;|:i.|:|h may
.:|.|-::-w E.L'Ih:l.' Pl‘-::-glm in 1:|'|i: Futuh:. '!l'-in:]d_'-. nrl'ni“::. |:-:|.t=
protein and total solids are not easily impacred by
genetics |'|-:I.'i|::|l‘.-i.|it_'.r estimates For ].'in.'ln:l ate h:]a.l:i.'.r-:l_'.r
lonw at about 0.25, Meanwhile. |'||:rir.:|.'.-i]i.|.'_|.' estimates for
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il composition are :|'-.:i.l.'|].' hig]': at (.50, Co hvn:rml_'.r.
envito nmental factors such ax nutrition and E:-:d.ihg_
mizhage meht will impact :|.'i|.'|.|:|. maote than the actual
Fu:h:\-:hl: :-::-I'npnsi.l:inh of the I'n;j-::-l' mill constituents.
The priotity F];,.:._-.-_:I oh each genetic tiait |:|.|.'|_:u.'r|.|:|.1:
upoh its economic or pl‘-::-E.l: impzct. Klille _'.-'icln:l. per cow
tends to receive the most attention by producers.
However, component }'in:|-'.:|:u should not o be over-
lonked. Genetic selection should be directed eoward
increasing, F=t. protein and nonfat solids ].rii:|r_:|s. BPut,
because component percentages tend to have negative
g-:h etic amociations with ].'i.n.']n:l traits, = chnhg_.: in these
percentages is not |il:|.']:|.' to be achicved thio ugh gehetic

selection alone.

Table 1. Breed averages For percentages of mil k fat, total protzin,
true protein and total solids.

Perncent

Tortal True Tortal
Bresd Fat Protein Protein Solids
Loyrs hirem 3568 33 3.12 1269
Erawr Swise joe 3152 333 1264
Guemeey 1 4 347 328 1276
Helst=in 364 11& 287 1224
lersey 164 3.73 3.54 14.04
Milkirg Shartharn 3.58 3126 .07 12 A6

Lepe! ﬂfﬂm{unfﬂa: Yields of fat, protein, non Fat
solids and tetal salids ave hig]'ﬂ}r zhd F-c:-:itiwh.' colhe-
lated with milk ].'in:lr_:l. Uhder selection Pl‘-::-gl'.:m.'l that
-:mp]'m.:i.‘.':n.' milk }ri|:|-'.:|-. Fat znd protein _'.-'i-:|.|:|.!i alsa
increase. Howevet the percentages of fat and protein in
the total com positicn decrease.
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The o necept of milk co mponent ].'i|:|-'.:| versus milk
composition can ke illustrared l':],r comparing different
bulk tank J:ll'l:h:l.ui:til:lh averges with similar protein
composition. [F the tanl: average increases Fresm &3
pounds to 70 pounds while protein compasition
remazins constant at 3.1 percent, an additionzl 0,16
|:||:|u|:||:|. l::IFFI‘I:Itl.'i.I.'I. is |_:|I'|:|-'_:||.|.|:|:-'_:| et cow pel -'_:I:.],r. Hower-
evel, if the percentzpe |:|:|'-pl'-::-ti:ih incresses From 3.1 1o
332 peroent while the bulk tank avelage j:-l'-::-d.ucl:i.nh
remazins at 43 pounds, protein production (yield)
ihcheases |.'.-_'.-' -::-h|].' .07 po und et cow per :l;_'.-'.

.SMS'E Efoﬂrﬂ']:ﬂﬂ.' The concentiation of mille fat and
protein is highest in eatly and late lactation and lowest
during peak milk production through mid-lacztion
(Fig. 1). Mormally, an increase in milk pield is followed
'I:.}. a dectezee in the peroentages af mill Fat and protein
while the }rii:lr_:ls of these constituents remain uhchangu-'_:l

ol increase.

Figure 1. Milk, fat and protein by stage of lactation for New
Mexico, Oklahoma and Texas Holstein herds on DHIA.
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Dl s mtra: .F'L|I:|'|-::-|.Lg|'| other diseases can affect milk
i:n]'.nF-c:-m.' ht conbcht .:m:l -'_:li:.tl'il'.-u I:inn.,. mastitis |.1.:|.'l: ]:li:tn
the predominate disease studied. Table 2 shows the
i:nmp-c:-sitinnn] |:]'.|:|.hgc: in mill constituents associated
with elevated somatic cell counts (a measure of severity
of the disease). Mastitis vesults in 2 reduction in fat and
casein cohteht zhd ah ihctease in w|.'|.|.':|.- content of millk.
These changes in the mill proteins, in conjunction with
alterations in lactose, minerzl conrent and milk pH,
result in lower cheese _'.rin'_'|r_:|s: and zltered mznufactu ring
propetties, Blilk from comvs with elevated somatic cell
counts I:El'-:n.h.'r |:|.'L:|.|‘.| 5[][].[]'][] somatic n:n'.l.l:."l'n]:l |'|=.'l
longer coagulation time and forms weaker curds than
milk from cows with lower somatic cell counts.

Table 2. Change in milk constituemts associated with &lewated
somatic cell counts.

Hormal % High 5CC % Percent of
Constitusnt Milk Milke Narmal
Wilk nonifat salids ES ) ag
Fat 25 22 a1
Lactors= 449 4.4 an
Tatal probein EL 256 a0
Tatal cazaini 1.8 2.3 a2
'Whey protein 0a 1.3 1632
Eadium DiosT D105 184
Chloride Do 0147 161
Patassiam 0173 0AS7? a1
Cakium D1z 0iod 3=

Adapted from Hamnaon, 1894, 1. Dairy Science T7:2103

Heat stress is & s=asonal factor that decresses dry matter intake
and can affect milk production and com position.

Setsom Wilk fat and F-I'nl:n.'in Fi:h:n.'nl:;g-:s @he hiEl'l.n.'sl:
during the Bll and winter and lowest during the spring
and summer (Fig. 2). This variation is related o
ch.:ngu.'s in bath the types of feed avzilable and climaric
conditions. Lush spring pastures levar it fibet -'_:Ii:ph::.h
mille fat. Hot weather and ]'.|i.g|'| ]'.|uh'|i|:|.i|::|.I decrease |:|.I':.r
matter intzle and increase Feed sorting, resulting in
lower Fnl.'n.gu: and Aker intzke.

Figure 2. Monthly changein milk prod uction and compasition for
New Mexioo, Oklahoma and Tewas Holste=in herds on DHIA.
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Ape (Farity): While milk e content remains rela-
I:i.'.-'-:|._'.r constant, milk protein conkent gm::lun.”].' decreases
with advancing age. A& survey of Halstein DHIA (Dairy
Herd [mprovement Associztion) lactarion records
indicates that milk protein content typically decreases
.10 o 0015 units over 2 pn:l'i.n-'.:l of Fve or mote lacta-
tions ol ap]:-l‘-::-xim:l.h:]].' 0.02 o (.05 units per lactation.

Summary

Many factors besides nutrition management can
influence mills composition. This is an important point
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to remember when |:'.'7.|u;ti.hg the p-::-l:n:hti.:l to improve
a herds milk compasition and compoheht _'.-'ic|.|:|.!:.
f_'i:l't:.inhr. pehetics |:I]:|.}rs an impottant tole, but chnhgc.'-.
here zre slow. Producers who pay attention to deeail,
keep disease tn 2 minimum and adjust their manage-
ment program as the seasons dictate will be in the best
positicn o take :l.-'_:l'l.'n.ht:lg.: af nutrition manzgement
ch.:ng_..'s: to zltet mille com positicn zhd im prove their
hottom line.
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