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INTRODUCTION

Thc change lo mulllple componêrïl priclng In a wider geogrsphyc atea of the
federasly regutated areas of thQ Unfteö Stales milk supply is part ol the change that wllf
ncct?r wlth tha reorganlzajion of the USDA Federal Milk MarketIng fFMM) prders tbat
Ss planned to take place on October 1 , 1 999. ln the past there hav: baan d'fferent
types of tmllk payment and prlclng syslzms ln dfffefent geographlc regions oi the
Unjted Stctes even undef the Federal Mllk Marketlng Orders Even thougln more areas
of 1he Uniled States wll) be paylng dairy fsrmers on the basls of mllk components, the
payment system wl1l not be unifertm acrnss the country. ln addilion, in unregulaled
areas the paymen: syslern w1ll still be based on an agraement between the mllk bu#er
and 1he mllk selper. However, It7 FMM requlated areas eombioaljons of some or all of
the followlng milk characteristlcs will be tzeï in the pricing systeml fa't, true vrotein,
solids-not-fat, other solldsr and eomat/c cell cotpnl (SCC) Mllk processors wlll st3l b:
free to pay quallty bnnuses based on abselhcû of antlbiotlcsr absence of added water,
low bacleria cotlnts, aad SCC (in areas where sotItalfc cetk count ts no4 lncluded ln the
fgdorally rogulated prlol). Yhe pricing sy:tem i: $431) based on weight of ccmponents
delivered to ti'l: proeesslrlg plant. The new milk pricing system does not speciftcelly
place a hlghec value on mllk wltb higher concentration uf components.

Hystorically tn the New York Stete (NYS), the revulaled paymenl system hfls
been for welght of fat a0d welght of milk deltve/ed. Any paym:n'ts for proteln, colids-
nat-fat, other sol/ds, or qualily (g.g.t low SCC or bacterîa counts) have been incentlve
premlunn paymunts to the producet on top (nf foderal minimum grices, However? there
was Qne aspect of the NYS Iaw that was unltllde in Unlled Slates w1th respect tcl
paymont of dairy f artmers, That was giyment fftr pfolziln ln a voluntary zystem had
10 ba on a true proteln basls n5t 1p crude pruteln tl i)., total nltrogen basls/. The change
In $ha FMM program this year will convett the basls for protein payments tû dairy
farmers ln aII 'federally regulated areas to a truô protcln basis. 80th Australla and
France also pay their deiry farmers on a true protein basis. True prptein plus
nonproteln nlttoqon (x :.38) equal crude proteir), The malot componenl and the most
variable compopent af tbe nonprotain nitrngen pcp-tlof1 of mllk is Llrea. Tbe reasoo for
the change lo a true protein basis fs twc fold; 1 1 the nonproteln nilrogen component
ol mplk doe: not have thc same econômlc value as tfue proteln and 2) the accuracy of
electronio mtlk protetn testlng by infrared enaiysiz ls lmproved by usîng true protein ds
the basls for cakibration rnslead bf crude prôtekn. Llsing true protein as the basls for
callbratioo produoss more acourate infrared mllk enalysis dala wben calibrati/n fs done
properly and wil! provide b:tter data for tls'e in feedlng management for dalry cow:
and genqtlc selecî3on? if this basls f0f pfoteln anôlysls i: utllized for DHIA record
keaplng ln addlton t: milk payment testing.

Brocèedïngs flom the 1999 Cornell Nutrxtson Cooference for Feed Maaufacturers,
61se Meetlaga Qctober 19-2), 1999, kccbeseeç, Nq'.
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OFFICIAL REFERZNCE METHODS FOR M tLK TESTING

W lnat are the methods usûd for Jfficlal ref erence testing In the USDA FMM
system? AIl methods ate officlal melhods of the Association of Offiolaù Anayytlcal
Chemisls Internatyonal (AOACI) tha: have been valldated by collaboratçve studles
(Yable 1 ) . Fat and trge proteln are measured directly, whlte othef solçdg i: cqtculaled
from the results of three offtciûl methods.

Table 1 . Offfclal mtlk comp/nent testlng rvfetence methods fdentlficatlon numbers
from the 1 67 edlt/om of Offlctal Method.s of Anadysls of the Assoclation
of Offlclat Analytlcal Chetnis'ts lnternational ( 1 996)-

Mllk DomDonent Methcd- namq Method Number

fa1 Modtfted Mclortnler 989.06
true prolelrl Protein Nitroqen 991 .22
solids-not-fat Solîds-not-fat 990.21
total sollds Total Sortds 990.20
other sottds (:y dtfference) (990.20 - (983.05+ 991.22)

'l-he results of thece methods on thnllk sarfhples are used as the basis of
calîbration of knfrared mllk ar3aqyzsrs. Tûchniçally, thase methods could be used
dlrectly for gaymen't tesljng but they are too slnw and expenslve. Howeverz
perioditally they may be used as a referenee to veryfy testtn: resutjs oblained ln an
Industry testing Izb, tn mcsl FMM Orders 't ,: tequired :hat milk from al1 producers
that do not belong lo a cooperalive be tesled for payment by the FMM Laboratot'y
or a faboratory thaî ls unde? contract lo 'that FMM Order. tf a mllk producer is a
mernber oï a oooperathve. then 1be milk may be lasted by :he laboratory of that
cooperatfve bvlth periodic verpfication of testing accuraoy by tba slaff of tbe FMM
laboratory or thaïr deslgnee. HisAoyically, In NYS 1he designee for thû FMM
Adminlotrator has been 1he Divssion of Mpjk Control of NYS Agrlctllture and Markets

ROUTINE MILK ANALYSIS

Most routlne mllk analysis is done by mid-infrared transmlsslon
spectrophotometry. These instruments when cotlpled wlth an electronic mllk somatlc
cnll countet can test a large number of samplet at a reasonable cost. The rcference
metinods lfsted in Teble : are the basis for calibratlon of infrared m/lk analyzers. lt
must be rdcognlzed that infrared milk analysis is a secondary metb/d that ls deslgned
lo predict the test value tbat the reference 'test woutd have provided on ang particulôr
sample. ln making these predlctlcns ther: are many assumptions apd not avery
infrared l'nîlk arlalyzer test wlll agree exactly with tl7e referance methpd. The gcal is
to achieve a mean test of a large qrou

,
j ()f rntlk samplqs tha't agrees ver? well wlth the

mean test by the raference methdd w1th the variation ln resddual cllfferences bafweôn
the reference method smapl and normally distributed atound e mean diffërence of zero, t

')The bssic tectlnology fot mid-gnfrared milk ônalysts has been a diôctete filter
A

based approach where sample wavatangth and referenc: wavelength filters w'ere t-,
rotated fnto the beam of infrared light that was passed throtfgln the mllk sample, ,.

J

)These fklters selected bands of wavelengths ot llght lhat côn be used tu mNasure the g
fat, protein, and Iaclcse ccntenf of milk samples. Thds relatively slmple approach has j.
servad tha #ndustry very well for over 20 gaars. How:verr ïher: are somc llmttations 1qIdtl'
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to thls approach, pfltticulssly w hen speclflc f eeding practioes change the
, ccncantralions of mlnor compounds In mflk that may obsorb light 4t the wavefengths
%,

used tp meastlre th: major components. geeently, advances in eleclfonic technology
' and the relatlvely lnaxpenslve computmg powef of microprocessor chips hae made ltS 

posssbl: to use fuit infrared spectra data. Thls powet full naw tool fos mllk tesltng%
fl offers the potential to lmprovc the accuracy of payment testiog by rsduclng the
j fesidual dlfferences belween refotence chemistry and lnslf-ument predictions Posszbly
w even more fmportont from an animal sclence and managemqnt point of view ls the
. potenoal for simullaneously measuring variation in minor components in milk that are
1.ç felated to the nutrkion or health status of the delry cow. ln my opinlon, lt wîll take
% fmany yeats to dlzcover and csevelop 'tho full potentlal cf what is called Fouriert;ù
'
-

jbs Transf orm lnfrared (FTlR) mllk analysis The firzt example of 17be maasurement and use
of data on a mlncc component in milk ts tl4e measurement of utea by tnfyated milk

# anatysss. The flrst uerfton cf tllls Technlque was avallable on a fliter based lnstrument-,::v
.,kA uslng a portlal Ieast squares calibrajRon, but 'n the fulure the routlns measurement of
t ufaa i: more Eikel'/ to be done by FTIR ônafysls.

1,
: MILK COMPOSITION IN NEW  YOBK STATE
< t,

. The most cotnpïete hlstorical data orï compomenl milk composition in NYS ase
E ïram the study by Herringlon et a1. (1) and Barbaoo (2). Herrlngfon e't al fouod a
'î mean fdt contfnt of 3.53 and a mean 'total pfctein content of 3.13 in 86O milks ovef$
. tbe period from 1 959 ttl 1 96 1 . Summary da't: for NYS from *he 1 984 study by
t baoo are shown $14 Yabsc 2

, Bo't.h crtlde protefo and true proîein are shown fn TableBar
2. The data show 1he typleal seasonal varjalion witb concenlrations of milk

.- compolnents befnq lower io the hot summer months. rhe seasonal varlatpon in cascln
tx as a percentage of crudq protein is Sarger than ths seasooal varlation Sn caseln as a
Y percentage of true protefp. Thls Is caused by the facl that the vafiatlon in caselrt as4
,gt o peroeotage of crude protein is influeoce by variuttotè in nonprotejn nitrogen eon-ten't
' ' cf the mttkz w htte cAsein a: a percentaga ef trtze proteln ts not. Since the study by
,â
' Barbane in 1 984, thpre has been n5 comprehenaiv: record keeplng and publlcatl/n o?n
- any mllk component excepî fat. Mplk fat data has been publlshed (3) anrduayty Ky she

f 
.Nbes Department of Agrlcultute and Merkets (7 abte 31. The aeasonal vanatlon ln fât

ls % cooeontration 's slmllar l;cl the da'te from tlne 1984 study (Table 2), but îin general the
a averaga #at ccntent of the fpilk w'z a little lowtlt 541 the 1984 season compared to the

1 988 tc : 998 data 1t3 Table 3. Tbe study by Bdrbarto (2) was a national mslk
f.
r cnmpositioo study that indlcated that ln general in tha Northsast tba proteln ccttlerlt
' (hf the milk was lower than In sornq olhqr reglons of :134 clunîry
)tw
. , From 1 992 to 1 998, the milk analysls lnboralcry a1 Corhell hes monitofed thQ
' compositton of the mllk protein fsactfon of the bulk mllk supply tecelved at three Iargev f
,7 cboese factope: m NYS. Tha milks were collected from targe mflk sfbos daifv and

frozen rn a low temperalure culture freezer et tbe faGlory. Orle 't/l'rle encb month theV 
frozen sampl/s were shipped to Corrjell, thawed using a rapid mlcrcwave pyocedure,
cpmposited for the monfh, and analyzed immediately bv the AOACt reference
procedures for protelntesting. Caoqirs was delesmined usinq AOACI procedure number

1 8:8.O7and nonpreteln nitrogen wes determlned uslng procedure 991 '21 Tl7e data
'
k fr'r the compo:ption aoalysls of the mllk protêlll ïraction aro shown fn Tbbles 4 throusb
6 9 tn lookfng at lbes: data one thing that c:n bI, ncdiced is the general stability of tLe
;'% *

uverage data from yeaf to year. The patterns of seasonallty are slmilar to previously
- 

reported data, wlth lowes: cencentratkon: in tbe stlmmer months. However, kn general
Z' h de (Table 4) &rfd true protoin (Tabfe 5/ are Sowertbe total concentratlon of bot oruït
' 
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than the vsluas for the 1 984 study. ThA magnitudû of thls dlfference ls very im portant
wlth resppcl to 11s impacl on cheese yield The nonproteln nitrogep (x 6,38) da'ta ar:
shown ln Taole 6 These values are hlgher than those observed by calculallng the
dtfference between the crude and true protein values în Table 2. Thts is pattly due to
a diffarence tn anatyltcal melhod. ln the 1984 study, the m ethodology for
measuranlent of nonporlein nltrogen content was not standardlzed and thë method
used In 1 984 would be expected tcl provide vplues 'that are 0.02% Iower than the
mathod used to produce the 1992 to 1 998 data- However, evqn wheo tlnis is taken
'nto acccunt, dt appears thal mifk nonprolein nitrogon rnay be somewhat higher now
that lt was ln 1 :84 The caseln percenlag: ln milk l'rable 7) for the perfod 1 992 to
1 998 ls Iower than 1he caseln pefcentage feported ln fhe 1 984 sludy and tbis Is
conslstent wtth the Iower ttue protepn content ()1 the milk during this same penod.
Caseîn as a percentage of tfue protein (Tabl* 8) athd uasein as pereentage of crude
psoteln (Tab3e 9) are generally comvarable to the valtles found ln the 1 984 stttdy lt
ts best to compare caseln as a percentage of true prolain (sintze $ts value ls no1
lnfluenced by varsation in nonprolein nplrogenj. W hen thls ccmparisoo is made, the
values are remarkably closê and would lndicate that while the concentration of
cemponeots has changed the relative ra'te of synthesïs of easetns and mllk serum
protelns wilhin th4 mtlk proteln fraction has remained unchanged. The slight increase
ltn caseln as a peroentag: of tstle proteln may teflect a reduction in milk somatic cell
couot over thls period.

The differences ln the data for concentration of milk components in 'tùe mllk
supply ln NYS seems to be conslstent wllh the milk pricing message that has been
sent Ao pfoducers over the pasl 2,0 '/vars. The regulalad paymer)l system in NYS has
provsded tbe slgnal to prbducers to dnliver fat and volume. The concentrallon of fat
in mllk seems to ba sllghtl: higher, data from NYS Agfpcultura aod Markets aod USDA
would lndlcate the milk volume per cow has lncreased over thls period (da'tô not
shown), and 1he concentratlon of prolein In mjlk ls lower. Tho lpwer concentratlon of
mllk pfoteln would bq conslslenl Wlth t13e higber mllk volume per cow and th& fact tbal
proteln has nof been a part of 1he regulated payment system in NYS.
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