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Abstract:

A one year milk flavor survey was made on the milk produced by the Montana State College purebred
Holstein and Jersey herd, The survey began in December and continued throughout the dry feed and
the pasture season until the next December, Milk samples were taken at approximately 14 day intervals
throughout the year at each morning, noon and evening milking, The samples were cooled to 40°F until
examined organoleptically which was within four hours after the last milking for the day was
completed, The examination was made by experienced milk judges without their knowledge of the
identity of the samples.

The results revealed that milk with fewer flavor criticisms Was produced when the cows were on dry
feed than when they were on pasture. Feed flavor was the most predominant flavor defect found in the
milk, regardless of the kind of feed. However, feed flavor was more prevalent in the Milk when the
cows were on pasture than when they were on dry feed.

On the yearly average basis the flavor score of the Holstein milk was slightly Mgher than that of the
Jersey milk, There was no statistical significance in the difference between the average score of the
first and the following lactations-, Heithey was there any statistical significance in the average milk
scores based on the age of the cows at freshening or in the average scores based on the morning, noon
or evening milkings*'
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ABSTRAGT

A one year milk flavor survey wés made on the milk produced
by the Montana State Gollsge pursbred. Holstein and Jersey herd,. -
The suivey begen in December and continued throughout the dry feed
and the pasture sesson until the next December,  Milk semples ‘were
taken ab approximately 14 day intervals throtighout the yesr st each
morning, noon and evening millking, The ssmples weré cooled ho AOCF
unbil examined ovganoleptically which was within Four hours afber the
Zast nilking for the day vies completed, - The exzminatiopn was made by
éxperienced millk judges withoub their kmowledge of the identity of ths

gamples.,

The resylss revesled thab milk with fever flaver criticisms
wes produced when the cows were on dry féed then whén they were on
pastures - Feed flayor was the mogt predominent flavoy: défect found
in the milk, regardless of “the kind of feed. However, feed £lsver
was more prevalent in the milk when thé cows uére on pasture than -
when they were on diy feed, .- : :

.- On the yéarly sverage basis the flavor score of the Holstein
ailk was slightly higher than that of the Jersey milk, Théré was no
stabistigal significavee id the diffevence betvesn the dversgé score
of ‘the first and bhe following lachations, . Neither was thers any
statistical significance in'the svérage milk scores based on Yhe.age
of the gows st fpéshening by in the ‘sverege doores based on the
morning, noon o svening milkings, = o T
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Abnqmal flavors da, milk constl'buﬁe cné af fthe maja:r* probléms
in *bhe amy mdusfsry, Gonsumers ﬁemand milk #;hat is x:ree of flavow
'&efee‘hs. : Bat«h adul‘hs and chlldren ars sensz.’b:.ve 1o any of'f-»flavoz’
-mey encoumam I\Ia’r, knomzzg why mz.tlls: &oes r;o%; have %;ha ,ﬁlmor
' -cttesweﬁ eonsumera mfta:e: -Ishaﬁ mlk Wﬁ:h an, off*flavmr hes. bmn pmw :
ﬁuced unﬁex‘ insani'hary condi%ions anfi 15 unw}nolesme,

fo—flavoz's in milk ey be dua ﬁe fead or %o, faul’oy pmdue'bz.on
pracmaes o ﬁe handlmg me'shacis nat rela.tad to sanii;aumm Gon-s
..aeq,uently, aff—-ﬂavom axvﬁ often emauntem& in grade A milk, Nals;m
and ‘I,‘mu‘!; ( 113}, Mac@umvd;y ami I‘rouﬁ (1@3) and, ﬂa}ﬂberg, Adens. azz.d
Held (39) repqrﬁe@ that a high gsemaz;t,age of i3 ma.rket milk théfa is
.exzamnea wgamlep‘bmamy w ﬁ:r:«.ticizecl for cffe»flavom Thesa
'imvesmgators alsa repm?‘c.éd thet feati flavar is the mcsi: pz:eaomnan’m

A i‘lavgm dafest in mm néy alm ba the cause of & like flavex*
d‘eﬂéc::ﬁ in any deiry product mede from it, In order to improve the
flavor of 41l dairy px{o&ucfb§_ o mgﬁ{g' ‘them more écc?eptable Yo consumers,.
millk ’fiavo:i;‘a’"' shbﬁl& be given move at%emien.’ To ascermm The general :

aaauz*rence of m:.llc flavor &efeqts in milk produced in & measonably |
well managed é*;airy her& & #hls smﬂy was unaemaken,
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| HRVIRN OF LITRRATURS

FEED FLAVORS. _ .

| Aifalfa., Roadhouse and Hﬂnaerson (13(3) an& obhers (3,11, 127,. -

| 128,129} reported that when aifa:!i’a was fed as green mwm or 48

silege five hours before milking, it produced su off-flavor in the

. milks  The f“eeﬁ flavor in milk wa’s more wmmuneéd vhen alfslfe was

| Ted B ’ta thpeé hoves befors mlking« J&. pmmumad feed flavor in

the m:ﬂ.k resulbed ihen 20 to 25 pounds. of freghly eub green alfalfa

- was fed %o the- cows o haurs before nilking, " f%amblé ard Kelly {53)

and, *ﬁacaurdy and Trout (1@3) stated 'bhwh when 3;5 %0 20 pounds of
alfalfa gilgg?v was fed -lmedaa’c.ely eﬁ-bez:' rilking thers wis no

reﬁuitiﬁg; ‘qffwflwézf,i bk, i«hem‘ only sl pound of slfslfa silage wes

fed to %h;a» Qaws pne howue befoxfe mil&:mg thﬁre was ‘an offwflavor in

v,hemxlka, _ . .

g;gg@_g; Boadhouse and Handﬁxfsfoﬁ {131) and other Workérs .(xﬁ;é,,
'31,109?11();129\,131 ,144,16'*?) sbated that clover hay, clover pasture,
clover siiage and oﬁher legumes hacl the semg effeet on the fla.ver of
wilk as alfaifa hay, pasture and legume silage.

,Qgs_igg, Roadhouse - and Hendemsen €131,132) fmmd that when cous
were pasturesi on sudan gress &Lu'_ng the ,mwr\ra}. betusen *bhe norping
and even:mg mllkmg, ‘c.hez-e wag 0o ohjaczmonable Flavor in %he wilk,
Davies (45) stated thet the quantiﬁy of’ i1k praduced was not affected .

when the ‘cous were taken off pasture 4o control feed flavor for thres
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hours before mi:t.kimg% Other wax-l;axv;s;(\‘aoqﬁﬁ,ﬁ?) reported grags
silege of good quelity, with molagses " zdded, fed to &@W cows
izzj;me'ciia%ély 'gf":bax": milking pesulted in milk of gq@a fiavom“ Cther
investigators (51,82,89) found that wheh silege of good quality vas
fed imrne’&iatelf after milking no silége .i::t;avm occurréed in the milk,

Q_gz_g Ganblo e Kelly (53) aud others (32,57,88,103,128,191)
nobei *hhafb vhen 0.79 pnuzsxis of corn silage was fa& one hour %afem
m:i;k.mg :r;i; produced an aﬂ%ﬁ’lﬁ%&* ";f.-n ‘th‘e' mﬁk- - When 15 Yo RE puunda
of gorn s ‘Lage vas fod ﬁmmediai;aly si‘&ér milking no mi’f»ilavor was
engeunﬁge.?ed, ‘Babeock (l‘?) stated thay ithen dairy cous were fed 25
poundd of g:n*é,t-m' corn ope hour before milking, slight fo»—fiﬁavoz: B
appearad in %he ek |

8 ogbeg;;g.-, ﬁmble and Ke’.tl;;r (53) s Woll and ﬂum@hrey {166)
found thab ac:ybcmz ml&g;e fexd 1O GOWS ai"o@r mmg eauged an unﬁes~
trable :f‘lavw and ddt’}r in o ﬁ}iﬁf,, bub soyboan silage way be f&aﬂ to
dairy cous whan smgll amounts sre rmceti with eorn silaga immédiately
aftey mlk:mg Yithout affeciing the i‘lavoz'u Williems and casisrkers
{lﬁ?j} and others (21,52,114,116) stated thet when e vation conbaining
up Lo 25‘» pe'z* eent of s&yheéﬁs {whole, dracked 'oi‘ ground) or doybean
hay' Was fad to gows s no vnﬁesimbla flavor Wa,a observed in the milks
ks Wing &nd Aoderson {165) and m’chem {26,
- 58) s%ate& '}maﬁ dx*ieﬁ besh pulp fed in 111‘36&‘&1 quantl‘bsf one %o Wo
hours bef‘arﬁ nilking hac‘i practmally né. eﬁrath onteither the fla:voz‘
or odoy of the milk, . R.eege {126) and. other workers (lé,,i%), noted




- T

that sugar beets can be fed i’,o i:he tiairy mows one to. four hours
- before milkmg m.th px‘ae'hically no affec‘b on m.ther 'iahe odn‘f or
B flavar of ‘the nilk pmducea,. | Tz-mxb ama mylnx' (157) cgmesluded that
sugar beeh %ps do :ao*b aﬁ‘ect mlk flavor unlass HOYE ’hhan 25 pmn&s
per day ave £éd. Davms (4.4.) and ﬁmnfiéld an& Hackm*hash (33)
reparted ’ehai‘r vihen mo?:e ’ezhan 9 1bs. of’ clmaé. beei; pulp canﬁaimmxv
.molasses was fed *to aac:h eow pex- day, : "ishy ’cain*b in m::...k was
,net:m&dﬁ .‘ .
Potaﬁgég. | Keyes anﬁ ﬁelsan (8'7) a.nd athax workers (9,23 ,54.& $
| 4%164) found tha’c. de;wy cowe fad p@'bamoes with the eam;antrate during
milkmg did zwh J.mpaz"t en, offuflavax‘ ‘he the m:(.lk |

' ngjggggu Ac.corﬂing *ha Babcoe}z (IBM when & dairy e cscmsumas
M b, of eabbaga one hour befa:m milking 5&1@ Wz.m_ pmduce mliﬁ |
having en ui‘f»fiaver anc‘i éciom If: fe& imediately afwr mikmg it
'takes 25 ;:soumis ef &abbaaa %o pz’aauee & 1:Lke result.,

Goncen*bra'ta Fgeds. : The éoneentrate féeés such as ralled,
barley, eoaonuo meal, gettanseea meal, exv mlled aa’cs » wh.,n f:e& e oy
two hours bei‘om mlmmg, ma,y' produae & wxvgf sligh"b cﬁ”fmﬂavaw but npt
';:-‘-«mugh *t'.o mak,e the millz undesz.cabla m 'bhta avarage ezonsumer, _ Fave Yo -
seven pemnas of wheat bran i)ad one hour befo:*e rmilicing tands 'ho mpreve
the flavor of milk a@cord.mg to Roaéhousa ami Henderson (139) Twou"b |
and Hopwood (159) steted thab balba-rye pastu:c-a did not have as adverse
an effech on the £lavor am’i odor of milk as did common zye.. |
Tavesauk snd Rosdhouge (150) end Bsrre% |
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ot al (58) found that eityus pulp I;é,q& éhout the same effech as beet
pulp s with the exception that 2 bi;bfraez flgver frequéntly @:}gea:gee&
in.the pilk when cows weye fed oveér Fivé pomnds of dried orange pulp
one ham: befors milk:mga Hoodward and eaw‘t«rarkera {168) agted thet.
@ha fae&ing of prﬁ.ckly yew hagh ne appz‘écm‘ble gi‘fe@h on %he ﬁia.vor
of the znh,iﬂc ‘Olson and eoetorkers {ll*?) xeporteﬁ ihat feeﬁmg
tankage m thga grain ration up %o 56 pex gent by weight hed no effect

on milk flavor gven when fed one of two hours befors milking. ‘Lindsey, !

,ﬁclland. an& 51:!&% £99) wecorded %ha'?& tha fegding of ﬁis{,:f.llw*ﬁ graing

or -brewar!s graing %o govs. would n@’o adversely affect the flavor of
the ra:llkb Sunfla‘wer gilage has no objectionsbls flavm:‘ afféct dcor-
ding to Arnstt and ?;c*ebsv&n (8. Sabewk {12,15,16) d:.sewwgﬁ thatb
green oats, gréen peas; pumpkins and @'ax%ra*bs‘ fod to tows elther before
or afber milking in quantitiss up to 30 pounds hed only a slight offect
on the :i‘lavox’ anﬁ ofor of the milk p:raduce&q When daipy ééws%: wore fed
up to 30 ymwaﬂs of gréen cémrpeam gra&n TYEy }cale, yepe or mrnipa one |
to- 1o 1??%33’5.@@%?* milking; e slight o proncunced off<flaver vesulted,
Thivty pbunds of these feeds consumsd by cows efter milking had no
efi"e% .aéz_-'bh'é Tlavor of subseguent milkings.

HEED FL&%?E& |
Wﬁea i‘la;vors and adez»s i‘oun@ fm mm gye apgzarenhly elasely
as%ociamd mﬁh foed. i‘l&varse Somefa kinds of weeds, mixed Wit ih the hay,

pasture weaas, wésds in sil.age and soma weed séedg in the aam@nwaw
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_capse off-flevor in milk if a sufficient quantity is. consvﬁaﬁ ..b'y‘ithé_
cow., This is-eé;pegialiy trye if ‘co,xismec&\a short time before iillking,

-Auman&%énﬁ Moore (10) stated thet thres di’fferén% ‘Gmrm'ar'éia};
‘mingral aupplemen’cs ; edvertiged bo prevenﬁ weed flavor in mlk, when
‘given to cows failed to prevexﬁ: eff»flavorsﬁ 4 '

Trew‘ssven and ﬁelson (155} f“cunc‘ﬁ -thaﬁ g:rvauari fanteed sees:‘i eaten
impedi a:tely af-i:er Bilking n amaunﬁs up i;o mgh{s per cent of *bhe %atal
grain ra:tmn resulted in no off«-i‘lavor ;z.vm‘.gk.- ;K‘.hey algo x*giwx:tea,:_ ,
that 12 to’_.l\:é per cent of ground wild mustard seed in ‘the conc;éﬁir'éte_ _
could be ealen by the cows imediately after mmhg wi%hq.u.ﬁ 'ifr;péz"ting o
eny objeetionsble flavor to milk. : |

Many vesearch werkers. {1, 7,14,1‘7,15,7@ 3.0191@4,3.@5 16)’? ,119,120,
121,130, 13’7) éa‘bermmed thak “bi%er“f yeed, “earrotweed!, “horsewae&*'%
‘*maweed“ : "ragweed“? land cress; 1-:11& oabs, ;&‘oxtail f:,laz»e‘einwiid
onien, mld gariie, bear&tongue boneset, buckhorn, wild tansy, neres=
’bail wild le’c*huce R dogfennel and, foxglova caused undes:.rable flavcr '
and c:dox' m milk vhen & coy consuies suf:i‘icien'h quantity & shart Time
before mmk;mg, - . - |

Wylie (169) and o{shers (1,48, 107) stated that the 9ﬂf~£laver
caused by _we@ds was genérally eliminated when cows were taken ‘off
pasture fram three to four hours befare nilking,

Ens::.led peppergrass with molesses ag a presa;va’wva and ensiled
. ragused clover an& wheat stubble with mc:\lasses, did m-b cdugs of feflavor

in milk when fed ,mmedlaﬁely aftey m:.lkmg, ascording tq meakez- and
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Reaves (31) and ‘Pééx‘ti: (120}.. Ten to 15 per ent wild onion end 85
%o, 90 per t%gnfg mi;:ed_.' grass silage with 225 p{éup‘ds_cf ground cm;zu):;._'pé;;g~ .
ton added as & preservative, vhen fod %o cowg produced _an,,?ff&fiét}fé?ec‘i”

milk (Brubaker and Reaves, 31),

OXIDIZED ﬁﬁiﬁsﬂ'
G@ns:z,derable experimemal woz*lc haﬁ boen dana in an ef.fori‘. ‘m '
detez-mme ’ahe causes and metheds of - aontml o:f.‘ oxids.zed flavcm in mn.lk,
Accord:mg to several viorkers (35 ,41343,82,136,152) ’ 1e¢ithin
appeared to be the consmtuem of mlk that is ‘effected Tirst when
ox;dmzed i‘le:vor rievelﬁpm Swansan and 3cmmer (146} obssamrec‘i than |
spantaneous axz_dized flavor m m:c.lk may bE due to the oxidation of the
phospholipids fraction of the fa'h globule ‘mémbrend, ,‘ Beck, ‘iifhi,tnah y
and Marbin (22) fmund tio réla‘t‘;:ton betWeen wahe fmquency ef mcmrrencé
of emdizeei Flavor &ad i'ahe lecrhhm eonten'h of 'the milka e
‘ A _number of research workers (22,27,28,43, 63) detez-mmed that
. the asaor‘bw acid cen“ben‘i} of the milk :.nﬁens:tfn.ed the ox:r.dmed £lgvors
Brctm, Thurs‘bon ang ﬁus‘cman (24) re};orte& thab if & cow Wem fet
& quart of el’bher tomato or lemon juiqe aan.ly, the suscept:.bllmy of her -
milk to ox:.&anon was greetly reduced, " S .
- %her z*eseamh WQrkers (22 2"7,35 63.) stated that whm 8 GoW was
fed one gram of ascarbm aai& dail; it aeereased the ’eenc’iéncy for the
nilk o deyelop me'hala-mduced oxidized flavar,;_ Also, whe‘n carohene was.

consumed st the rate of 350 mg 'p'ez??‘déy like resilts weve obtaingd,.
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fnderson {2): and’ others :(29) eonoluded that. ths level of 'the
ascorbie: acid; in. mlk when dmm is not.en impc;r’a"an*b factor. ih-:ﬁhg":
production. of - milk wit}» low susce;rbmba.lrby to oxidiged .’f.‘lavar,

Peed 28, aaetor inﬁxa.d- zedFlavr, Spontaneous oxidi zed
flavor in mllk 13 mfluezaced b;r :E‘eed aecording o Brown, . Van Land=- 3
inghsm and, we,akley -(2.8)-. and others (24,43,54-61 ’71-‘;,.161)5. - Green feedé.-.
such as. pasture grass ;- green alfalfa, al'ld clover decreased 'bhe peeurr-
ence of spontaneous oxa.d:.zed flaVOI‘ wh:Lle dry feed tended 'ho increase
4, |

Hening and Da;kz_l.bé;'gv (74) found thet bhe oxidized f;'l.aj}p;vs were
not inﬂuemea by the pla;né of nubrition. Accoz@ding to Brown, Ven
Landingham and Weakley (28) high quality alfslfe hey, together wit.h
alfalfa leaf meal, reduced ﬁhe development oi‘ rne*bal«mduce& ox:adized,
i‘lavor. _

Other x*eseamhers (56 ‘58,'73) noted *bhab legume and grasg s:Llage‘
produeed milk wi“blfz, mare regisbance ‘bcwa:cd the developmant of Q:;:a,dmad J
flavoz' 'bhan f@ed:mg corn silage, molasses ‘weated grass sa.:!.ag:,rey phosm
phoric acs.d trea'bed grass s:.lage mangels, bee*b pulp or dried ci‘brus :
pulp. i . _ -
Aecording 'ﬁo Anderson (2) end others ( 6,22 ;26 ,,106,162){, Low
carotene inteke trés_ 'reg;u],aply agsociated with milk wh’ich developed
oxidized flavor, u{hi‘le a high carotene intake decreased ‘the oxidized
flavor in milk, | .

Quthrie (66) found that when four ecows were fed ced liver oil,
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the mlk proé.uced bécame eily and alter standing it devalomd e:.ther
"goaty’" or oxidmed flavor, _ ,
Krukovsky, Loosld and Whl'hn.ng (93) and Kmﬂcmky end foosli, (94)
diseavemd a sz.gmfa.can‘h em?relatwn beﬁwxeén the 'hucdpheml conten’c of
milk fat and the abllity of mlk to z’esn,st the ;reac-bion that pz:odueed
oxidized fia.var. 4 -

: Brov;m ‘.E‘hurston and, ﬂustmen (2!») shbwed that ‘hhere was varia'bmn
among indivn.dual cows wi’eh res‘pééﬁ 'i;o "t.he ‘i‘.énxiem:y for Qxa.dized flavw
to develap in, 'the:.r milk, If milk suseepi;ible £o oxidefion is :mixeo’n _
with mn—susceptlble milk i‘i‘ém‘ five o inq?e‘ cdows ,' the' tendency wes to
roduee its suscepmbll:;ﬁ;y, | | |

Chilson (35) found 'ﬁhat it was not necessary for the millc o
come in contaqﬁ with metels or metallic salts for the &evelqpme‘nt of
oxidized fﬁ.gvor, On the dontrary, Tomlinsen (153) -.étft;’é%é@ that no
sanplées -Qﬂf".miikisﬁmm individual cows ‘iiaulci'.'deirélap oxidized Plavor

" without adaed toppeiy |

Gut;hme ami Bruecknér (63) -and Dahle “and Palmar (4.3) declared
" that breed ai‘ eousg ‘stage of lactation, ehlar:me lac"hos@ ra:hmn and
leucocyte content of the milk had no influence on the 0ccurrence of
spontansous oxidized flavor, | |

Gorbett and Traey (37) reported that milk produced in the eaply
part of &e -lac*.‘;‘apﬁioh period was nore 'éué.eejpt*ibler to oxidation then that
produced later in lactation. They found this to be eépeeiélly brue of
milk from heifefs, A

.....
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Ghilson (35) and ﬁahle (40) s-%:.atéd theb the m..i&we& flavor was
due ta an e:nzyme act:wn, and the enzyme action could be prevented by
heatmg the milk o .176 F for 10 mnutes, | Bahle and Paluer (43) found‘ X
that *hhe piaama and serum ai’ tha milk earmad 'the enzmewlike i‘aatoz*
responsible for the exidized of f-flavor, o
Brm;m, and Olson (30}-, Thatcher an&' Uahlberg (151) and Tomlinson
(153) statea that an exi.&:.ze& flavor cat be produced ohemieall;r wiiahou'h '
t.ha gid o:f' an enzymeg erisher evs.d.enee was glvan that emyme aq:%ion '
uas m‘t mvolved in tl;e praduatiﬁn of bmdiseﬁ flaver. |
folond and Tribler (136) and Gorbett snd Tracy (37) declared |
tha:t bhere appeared o e no ecrrelata.cm ‘betmen the development of
omﬁiﬁaa ﬂlavw anﬂ *bhe parcem‘zagﬁ af .’t“a’a :Ln milk. | |
| Beqk whiimah and Mar-bm (22) a‘bsewed that there ma.y be a .
corrala-bion between aolcr intensity af *tshe milk fat as producse& by
da.fi‘arezr& breeds 0f’ cows and the developmen'ﬁ& of cmdwed flavor., ‘Ehe
ox:idmad :é‘laaro:o was mcm pre%ralént in m:i_lk thaﬂ; Wes belaw bre@ﬁ avex*aga
in :i’a‘t celer in'hens:uty. | o : S
Krukovsky, Loosli and whmtmg (93) s*cateﬁ theb there was a
signif:.ean% eqrrelamicn beﬁWeen ’che ‘toeapherol content m‘? mlk fat and
the ab:.lz.ty csf wilk to resn,s’e the reaction ﬁha’b :mvolv&s ascsarbw ac:nd
em&ation, which praducecl omdlzed flavor. ‘ o
Gone and Babcoak (36) and o‘bherS (é, 18;42,95 136 154;161) vem
porsad “%ha,t ‘the gmwth of bacteria in milk may veterd the devalepmsnt
of emdﬁ.ze& Flavor in rav mi 1k, ' -
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Beek, Whltnah an& Mar'bm (22) sta‘bed that the dewlopmen‘b ef
oxidized flavor in r&w milk was effeetively preven'hed by feed:mg 206
milligz*amé of earoﬁene dally -bo a cow ‘that had been producing milk
with omdised fla'o'or., ‘

Brmfm, Bus’sman end Weakley (28) ohserv&d that the amoun’a of
carotene in milk mght nod bé the substance reSpcnsn,ble fox the T
duction in suseeptibility of milk ‘to axmdmed flavor, It apgea,red
that some substa.nce or substances assoeia*ted with i‘& probably hed a '
greater effect than did the carotene itself. Dahle (41) repcprtea
‘-tha:b caro‘aene d:.d not hama an‘az_om.dative p;‘operties. '

Andeprson, Dowd and Stuewer (5) and Brown and Dustman §25) éao*be‘d
that there }A;as. o relationship betusen an apparent acidity of 0,19 per
cent and theé ssme milk standardized down to an acldity of 0.15 per cent
in yrevenﬁiﬁg'bhé- developmént of oxidizec’i flavore

The oxygen content of milk may vary f;vom zem in the udder to
about 11 willigrems pey 11‘ter in the bottle, ae@ordmg %o Gu’bhme (6‘7%
Seversl :anestzgaters (63 69, ‘71 140,141, 143) found ’cha'ﬁ 1f the oxygen
content of mlk T:!as kepﬁ below 0.4 to 0,5 mllla.grams per 1iter, there
would be lithle dmffmulw with oxidizgd ;ﬁf:ﬁ.avor.-

RANGIDITY - . |

ivhlk 1ipase appa.:i'ently has l:n.t%le o no ae‘tlon on wilk fat in
the udder. E‘he lipase in milk sesms inactive. a‘é ‘the t.:.me of mllkln&
' Lactation. IHeokles and Shaw (49) and other vesearch workers (18
%3.9,50 ,84,85’,118,130,3.34,,1!?7)_ stated thet a cow nay Ap:c.fo&uﬁ:e vaneid milk
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iﬁ the last stege of lactation and/or Quring the first month of
lactation, | |

Herringbon and Krukovsky {76) concluded that there was no
apparent egr:&alation between the length of the gesﬁaﬁion period and
the amount éf milk the cow produced to rancid flevor in milk. _

Keliy {86) found that when semplés of milk were eonec%ééf ab
frequent intervals ﬁwoﬁ cous not bred, a-definite relationship between -
the $sﬁiru5%;ﬂf cyelée and the lipase acﬁiviﬁyz".éﬁistie&; o -

Roah,en end Sommer (133) réported no’ zr‘cslatidnship betwesn fat
lipolysis in milk and the stage of 1a§ﬁa‘hicna |

Tarassuk and Jack (149) and others (75,77,95,91,92,133,147)
determined that hydrolysis of milk féﬁs wney be canged by two distinet
sets of conditiomsy {1) it might vesuly from dertain specific trost-
neubs of vaw milk such as shoking of warm milk and 'wéming of }E}:’é»
cooled milk bo aboub 3000, %hen ¢ooling agein to below ‘100(::,." Such
treatments: yresult in bhe aativation of 1i§ase:, another enzyne, or a
group of enzymes present in réw milk; (2) i% might also result from
spim%;aneaﬁa, aétion'due o lip.ése acﬁiviﬁyﬁ | | o

Fouts and Weaver (50) and m:thé_r research workers {79, 85,134,149)
stated thal raneid flavor was least m‘zfiéeable during the :;ﬁ:t*ing gnd
sunmer months when thé cows are on pasture, and reaches a meximwm in
early winter. | , ) o | "

 Reder (122,123,124,125) studied the chemical composition and

properties of normal snd ranéid Jersey wmilk and found a hig};ép chloride




' es3.8;' |
and a'lowet 1achoss’ conbént in rancid milk than in novaal willes  The
£8%5; ’%é‘b&lv'solida and protam conﬁen'b in general appe;ared t@i ',be" higher
in mz{"cia w1 $hay torwél milk, | Hanoid milk usually had ‘& higher
titrahabl& ac&:.cli“hy and” hydrogemion .Goncentrabion then normsl ma.lk of
the saine périoa of" lac*ca'bion, ‘The i"a*h”tj acicis and aholesterol content
of the bload Semum vere gene,cally *bhe- game for cows ~pro&ucmg' rs.ncid '
milk anc% fc: aows produeing normal mlk during the cnr:eespending pericds
of lac‘aatwn, S - Y
%Il;m]&;af ancl Hood (8!) and uas’&éll (BA) conczlucied ’ah&t mlk havmg :
a low surfaca temion after’ holéing ‘ot 570 vould, obher 'hhmgs be.mg
equal, have s less desirablé odor then milk having & High &irface tension,
The flavor of ‘the milk was Therefors: velabed to its lipase activiby.
Gdu?_;d-i s {59) studiés showed thet Tow pH valués é;sivazl’.seil;y’ and -
pemaneﬁtlj}’ affected 'aat--ivihy ond thet milk lipase was & non=-spedific
i‘aﬁ»apliﬁting erigyme capa‘h'!a c:f‘ prcdum.ng 1ipoiysm on & wide ve.m.e*by of
fat%y subgﬁra‘aes ‘undet’ favora’ble eonmtmns. T LI
: ?argﬁsu&' w(lzf?-)-,:,« Robertg #nd Wylié 4( 134) &nd Terassul and H&ﬁﬁ»
erson {148) réported that mixing cxife"'pé:;?c.~ of milk that is subject to
rencidity with four parts of ﬁc‘:mai"‘-zniﬁﬁ sithin ong hour &fter nilking,.
’Wz.ll generany prévent rancid flavop.’
ecor&mg to Gastell {34) ’ahe a&&mian of ammoma apeslurated
*t.he pmﬂuamtm of rancld i‘lavor, me i:ha resula‘as obtaineﬁ 3% sesmed
doubtful tha’o ﬁhe %n@entra'bmn of ammenisa in the atmasphere 9:!:‘ *the bam

where :_‘bhe--eows -were being milked could cause rancidity to dwelap,. .




et
Andergon {3.4) found bhat when the ratmns of wovs praﬁucing
‘weneid milk wex_:e enriched: x?zith_ plant materisl of high- qarofnene.eon'henﬁ,,
tﬁe',pradﬁetié’x} of,fvezsy good i:iavw niiik resultedpagteﬁ & peried of .10'
t6. 15 days... e . ,» C |

Gh«e@e&l Flavor. - Lmdqmst (9“7} found that when corgt u-‘ae;m w«a:ee '
tregted u:ith mdoi‘om capsules to clea::* p suapm'atwa inflammatien, they

pmduc:ed mz,lk with 2 meammal or. chamwa”l £lavor, One- eow's milk could
taint over :?».(BQ gallons of z.m.xaﬁ milk, -

Acc'or&ing. €6 Mutl and Foubs {111). 10 ppn of & guaternsry ammone -
iunm compound (Roccal) added to milk could be detecved by taste, . ‘The
addition of 20 ppu resulisd, in 8 aligh’a puckery sensation, ‘& glighy.
bmttemesfs #% 30 ppm; and e very bitter flavor 8440 ppme . .

Rslson {112) stated thet seed grain prasewed with, pazra&mhior«
bengene ra&xxlﬁeé{ in mille with foreigﬁ nedicinal-like flavor. .. This
foreign flavor continued in t%:_;h,a milk ﬂQZ‘,";SE‘V@?&?A deys after the:covs - ..
were fed an uncontemingted feed, . . |

. L;.ndqui$t and Donaldson (98) noted thak potatoss, grown in, goil
tresbed with benzene hexachlomde when feéi to Gous, maultad i milk with
& bitter taste. . Afber 12 deys of noxmal feed the. bitter. {este dige -
agpesred, . - |

Bae”se% Hammer {68} and obher reseerch workers, (3.;3 4118,137,
1391 qanc},;;é.e;i ﬂahaﬁ.‘ba,eté;*ia.,may cause feed flavor, sulby flaver, bitter
flavor end other off-Elavors in milk, depending upon the kind. .of, )

bacteria,

)
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hhseellanegus * ‘Roadhousé ana Hendarson (139) veported’ ‘that
‘salw milk: fiay bE px'aduea& £iom cows in *{she las-b stage of lac'batmn, '
‘ 'Acaox&iz‘ig o Shai -(14’3') and Keodb ‘-(90)~,‘ m:ulk& ngédzicfed by cm:r‘:s
with vaméus stag% of ketosis mgh’a have "aowy“ "ﬁi’ééd"v’v oy 1§'ﬁ‘eit'eign*"‘
i‘lavor, aiag;endmg on Thi etnoyid’ of kétcne bc&:.as wh:ch have passeé
into the Tﬂi:‘-k. .erom the “blco&«
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' A one year mllﬁ flavory aurvay'was made on the mllk prcducad ”;'
'by évewy‘M11?1ng coir in the Mbn%ana.ﬁtate.ﬁo_lege purebreﬁ.ﬂblstezn
snd Jersey herd. . In order to cover the dry feed. and pasture seagqns,
énd other envirommentel factors, the survey was underteken in Qéq@mb§r~,
i952, and eﬁdeavin=aeaamber/l§53; o | |
Separate semples were teken from the milk produced by each co
ab evary”ﬁilkihg'fcr~ens?&ay-a%-appféxiﬁﬁﬁaly-lélday"intervaSSl‘ Ulean,
sanitized halfnpin% milk: bcﬁﬁlés were. useé,to ‘eolisct the samplgs,; ‘
The samples wereé &oola& inmediately in running water Yo & temperature
below 50°F énd held eold vnbil they yers exemined for £levor within
four hours afier the last éampleswfor~tha day vere téken,  The samples
wére tempered to dpproximately 60 andl ekamined ‘cr‘gamlep*biaaiiy for
flavor and odor on the basis of the shandard score capd by expérienced
mille judgés who aid not know the identity of the ssmples or the milking
from which they were taken. They wers scored and eribicized according
5 the ihﬁénsity of the.deﬁeét'foundm‘ Midk with no flevor deféct was -
given a séore of 40. = Semples with g slight flavor defEct wers given..
a score of 39 or 39.5 according to the intensity, The range faf_
samples with more definite flavor defects was from 38.5 doun to 3. |
Samples with pronounced flavor defects wers ,alc:sre,é ‘below 37 points, <
Effort vas made to kéep-the feeding, management and milking

practices of the h»rd as uniform as was possible throughout the yeara




The enly :E'eéd ehann'e was frem dry feed cond:.tnons -i:.ce pas'bure anci

return o dr;;r ;E‘eed afmr %zhe pas*hure deason ves mrer, o




Eﬁﬁﬂiﬂé AID WATMGEVENE OF T2 HERD
Tha mlklng cols’ were fed coneex*‘kxa‘be, *‘ohe %anes:.twn of which
i.S g.wen in Teple L Begmn:.ng in December 1952 ami e:n&:.ng {Iune 30

3.95; Mn*w:ce L was fed, Emm ,July to Eecember 1953 i:he covs Hers feé

Mwuure By

o mmEa _
TH GONCENIRATE MTFTORGS m o mm:m D ;wm«e T O RAR SURISY

,-sﬁemwlfledbaﬂey? S - R - 5%

Wheat bran = ‘ - B ¢ ¢ I
CDpy bestopulp ot T e T L ogag T 300 7
Lingeed oil meal o - S 200 o 1ge
Bowe meal T -7 oo T g T B
Sal“h ' o BN 10

Phe - dry i‘;séding sé’a.:één was in progress when the supvey starbed
- in December 1952, and started sgaln the Lash of Sepbember to seég'm
1953, During this periéd concemtrate was fed at the rate of ofie pound
o foﬁr'gaﬁnds of z}, pér cenb fat Gorrected milk preﬁiaéed.. It was fed
jurst before milking bu’c somz of Jnt yes consumed dumng milking, Qéa&
qual,w glfalfa hay was g.wen ‘@he cowe after each milking ancl at in’aerw
vals between milk:lng;- Hey feeding time was ab 6:30 a.i., 9:00 Bam.y
R 30 Pollle . 4430 Poul, and 10:;30 pqm» The ha;y‘ was fed ad 1ib in outside
feed z‘a&ksy Mn atbempt was made to feed the hay so tha‘t practically




“Bhm ' ’
ell.of it was consumed an. ot bezﬁ’oz’e mﬂking bime,, l‘though- it was.
not. aliays pa$31b1e Yo regulate the exact. am::mnﬁ of hay %o secomplishi,
thig,

.At.rhh.e heginning of the pasture  sessony, the last of May, when
the grass was nob ‘abundent,. end ab the end of the pasture Sesson;when
the grass babame— ghort, some hay was. £¢d i the evening to sﬁpglamsm
the past ture. gra,ss, Ho.hay was. fed from June 1 to Seplember 21 'whén
the pas’cure gress Was. amundanw The :Lr,clga*%;e'i pa,s"bure for the herd,
cons:ns%ed 01 B mmrbum af smhard grags; taJ,l Pescue;. i{&ntueky Plus '
grass,, x-.rhi’;e dubeh ,{md alsike clave;r*' - The legumas nake. up. abcwa 9,3 ’
per cent 5: the farage;.-,, The cows. weré bhrought. in from pasbure from
‘one fourth to. ong howr before milking, averaging bime elapse ab@u%:vhalf
#n hour, | | | | |

The cuws wores milked *bhree "e,imas a day in, Eecembax* ZL%E, twice
2 day fmm Jeouaxy 1. o 1 ey L, 1963, bub the eows producing over 40, 1bs. |
of mllk,per ﬁay were filked three times dsily.  From the firsy pars. of
Mey the aows Wers . mllcad. three times & day again until the end of the’
gurvey’ in December; 1953, _

‘When the t.:mm{vff,em milked three times.a day, milking sharted at
4£~Gﬂia;ma, 12300 noon ‘and 8:00 pfénv : %@m mitked twice & day they were
mlkeﬂ. at 4300 a.;m. and 3230 Poltis |

Fast machine milking wes practiced,’ 'I*ts, required from one and
one third %o one apd thres-foyrihs ‘hours e milk the herd which veried

from 41 to 53 milking cows, - The milk from ‘each cow was .iMéﬁi:aﬁel'y'
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: maﬁmw%i e «m the bavn ﬁoﬁw i’:ia was &mxm mﬁ g mpmmamw sampw
: %&Wz fcw Mm&inammm S e AR PP RIS R

" .*;‘s*zj:a. uéﬁiﬁé Wag & euevey o Svternine the wilk flsvor defsdts |
amcumwa& mfw e one yeax period, «z:i‘fwt s, méds %r;» k&e@ ’Iié ﬁé@&iﬁg,
 ptiking ,eaﬂﬁ m@mgaman% :‘f:‘zauf*im Al mferm Eyom day bo ézae,r ami senson o

SEESOH 58 ws vmas;v.mﬁz.
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EXPERTMENTAL RESULTS

FLAVOR: GRITICISNS |

@able -'2 gives -thé perdentage ‘diétriﬁu’eion »éf‘ the ‘ccourrence
of pi‘f»flavor in the m:;.lk when the cous were oxz ﬂw feed eozmaared to
when they tie:oe on pasture. When the cows were cm dr;r feed there weTe

twelve d:.:ﬁ’i’e:cem offaflaVGrs »emezmheré-e& campare& to e:.gh'b d:.fferen“b

offuflavws when the cows Wera on p&stuzj g

TAELEQ :

THE PEEBEVX‘AGE mmmﬁmm o MILE mswcaﬁ BEﬁEGTS FouD Dumm DRY
;. ?EED SEASDN Am:z THE mswﬁa sﬁasem B |

ﬂgz gd Beagcm 6T Genb Easture ,Seasoh‘ 8T Centy
No cri‘alemsm 26,0 o em‘t:icism 0.9
Feed ‘ 59.3 Feed - 8l,3
Selty 6,5 Renieid - - 7.9
Barny 3.2 Feed«sal'ty . londs
Raneld R9 Salty s LB
Feedwsally: 0.3 Fermented feed 0.4
Tallowy : 0.3 Feodubitter = 0.3
Fermented feed 0.3 Feedwraneid 0.2
Smothered - 0,3 Feed=barny . 0.1
Selty-bitter. 0.3 s :
Oxidized G3
Foveign - 0.2
&alt;rmoxidmed ‘ 0.1 -
TOTAL 100.0 . 100.0
Number of saxzzples L Numbér of semples

gxamined .. - . 2095°  exemined . - 1182

When the cows were on dry feed there was no flavor eribicism on




a2y
26 per cen'b af the samples, ﬁnly 0, 9 per gent of the pamples, yere

mthou'h flavor arlbiceism when the eows were on pas-bure..
_ PEBQENTA% DI&TRIEHI‘;ON, oF MV@R DEFEGTS

_ Flgux*e 1 shows that feed flavw Was more predomnant in. 'bha m:.lk
when the cows wwe on paa*hure *bha.n When ﬁhéy Wem o:n. ary faed., Twenty |
gix pes& cent of ’c,he samples produced on &ry ;Eeed uere no% cm‘bwlseé, on
flavor. Fifty nine and 'hhree -tez’ﬁ:.hs per cent ef the samplea were
cmtic:.sed fer feed f‘laver uhen the cows ere on d:cy feeri a8 eompared
;to 81.3 per cen'b when 'bhe cous were on pasturea '.E‘hls aenformed o the
repmrts qf “J:rou{; i’cﬁee and Harrison (158) that when the cows are
pas’oumd on a mixture ss:i‘ lggumes and grasses and milked three vimes. dally,l '
they pmduaa milk with a definite eb;;twtmnable i’lmm:zr., MaeQurdy and
Trout (102) , in a study covering six months (J anuax*y 7 June) obtained
sn.mlar results and reported that 57 per cent of *hhe wilk sam;ales
observed had an off-flavor. : |

S'al“ty, rancid, and other miscellaneocus i‘lavéz"s’ zqhi'éh are generally _
less predominent in milk, occurred so seldom that '&she kind of feed could
not be md::.cated 28 a fattor in 'bheir otcurrencs, Matbick and ¥ay (109)
x*eperted 'hhat there wes no marked seasenal vamat:.‘nn in the oacurrence

.
of ranc:iiﬂ. ;Ela:vor in milk, !




Percentage Distribution

28

Dry feed
Pasture
Without Rancid Miscel laneous
criticism
Flavor Defects
Figure 1. PERCENTAGE DISTRIBUTION OF THE FLAVOR DEFECTS IN MILK

PRODUCED BY COVB ON DRY FEED AND ON PASTURE GRASS,,
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FERGENTAGE DISTRIBUTION OF FLAVOR SGORBS

The percentage Gistribution of flavor ssores of the milk
profuced on dzy feed compered vith that prodused an pasture is giyen
in Figure 2, - | | R

Hheg ‘tﬁg eows were on dry feed there ;qaél no fl?avc':_l; llc“ri‘t‘_,iqilsm
on 27,3 pér cent of the ?A%'ﬂple?’.l- Ten per cent scored 39.5 and 27.3 |
per cent acored 39 when the cous Vere on dry feed.  Tuis i the range
 4n ynich the Julges coisidered the criticiems ss slight, Oy 11,8
per cent of. the nilk produced vhen the Goys were on dry Feed ?é?sed
38,5 end only 15.5 ver 99#*? spored 38, The julges corsidered the off-
flavor in this range 83 definite,

When the cows were on pasture only 0.9 per cent of the samples
weré without q’:éi;iqigng.,. 'I‘@rée and eight tgnt‘ﬁg per cent scored 39.5
a0 16,0 por cent soored 39, Tn the defiaite renge 22,0 per. oont
scared 38,5 and 30,0 per gent seored 34,  Flavor seores of 315 or.
below, which the fulges considorsd as pronounged, vere more prominant

in the milk produced by cows on pasture than those on dry feed;
FLAVOR SCORE IN RELATION TO LACTATION

Pigywe 3 gives the combined flavor sgors of the Holstein end
Jersey milk in the Gifferent lectations. The ayerage flevor score
of the second, third and fowurth lactations was only very slightly sbove

that of the first lactation., This was not statistically significant




Figure 2.

PERCENTAGE DISTRIBUTION OF FLAVOR SCORES OF MILK
PRODUCED ON DRY FEED AND GRASS



Flavor Score

Figure 3

_31-

Average flavor score

3rd 4th 5th 6th

Lactations

COMBINED AVERAGE FLAVOR SCORES OF HOLSTEIN AND JERSEY MILK
PRODUCED IN THE DIFFERENT LACTATIONS.
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n , *E»?‘- . _ .
(snedecor i45 Jo The number of cows in the f;i“’uh through the ninth
lactations was pot’ large etiough to warrant ‘2 -.hrue average. In the
sixth lactation "%hara'ware a fey ranéid; sémple& . ’l’he i‘lavor* scbre
of ’ahe milk m tha last three laei.atwna was no'h smgmficanﬂy
differgnt .Lz-c:m Lha-h of the firgt five. .

'FLA?QR saams'k-ﬁz"mmﬁiﬁcé |

Fxgure 4. g:w'eas 'thé average i‘la:&mr scores on the samples of mlk‘

lbaken f from \‘:he moz*ning, noot and the nigh’c. milkingsu

~ The yaarly average flavcr score for each miJkn,ng wasg -
morning, 38 73 noon, 38,55 and night milk, 38. Zl'v . .

The average score foz* the mrning, noon and ru.gh't milkings
followed. the same ganeral tren;i‘.,' RV DR

The vama‘blon m 't.he scaréa a:f" ‘hhe mlk fer “bhe dii’ferent milkw

ings was onl;sr 0.3 of & pa ma foy the enﬁire year, _This chfferenee in

the seares of the dz.fferenc mlkzngs yas not, stat:.stically sigaifmam,,” .

(8nedecex= 145)‘, L

* . A6E OF THE' GO

Figure'5 ”.éll'wwfs':'bhé atirez’age £lavor ‘Sc'dr'a':of the nilk gamples

ageovrding to the .age of the cows ab freshening. There was only a

very slight increage in flevor score in the milk from ¢ows up %o five

years of sge. The flavor scores of the milk £a;'16m cows shove five years

of age fluctuated slightly move, . The di_ﬁ,‘fex*fgmé in scores between all




Average flavor score - noon milking

Average flavor score - night milking

Date and month of samples

Figure 4. AVERAGE MILK FLAVOR SCOEES BY MILKINGS



Flavor Score

Figure 5.

Average flavor score

Age of cows in years

FLAVOR SCORES OF THE MILK ACCORDING TO THE AGE OF THE COVB
AT THE TIME OF FRESHENING
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ages was not statistically significant (Snedecor 145).

5 ~, FLAVOR SCORE BY BREEDS

' ""‘Tﬁ’ig‘ziré 6 shows ‘& comperison of ‘the sverage monthly flavor ..
score of the milk from Holgteins and from Jerseys. The average
flavor score for the Holstein milk (38.7) was slightly higher than
the Jersey milk (38.4) foir the year. - The monthly average ,scores;.-éf
the Jersey milk fluctusted more ‘thizn the scores of Holstein milk, .
Like results were m;’jp#téd‘ by Weaver, Kuhlmen and.Foubs. (160).:on t;hé

flavor of Holstein and Jersey milk, -




Flavor score

Figure 6.

_36.

Average flavor score for Holsteins

Average flavor score for Jerseys

Months of the year

THE AVERAGE FLAVOR SCORE BY MONTHS OF THE HOLSTEINS
THE JERSEYS

AND
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 DISGUSSION OF RESULES |
+Of the -f&OQﬁ‘f’samﬁle's“takian wheh‘ the cows were on dry feed, 26

pex cent were mtheut flavor cmtz.cmsm, | ,Oi' Yhe 1182 sanples’ vaken
. whén the cows wem on pastv.re K mnl,,r C),,? per, eem. were: f:vee of: flavor
'criticn.émr The avemge i‘lavor score. of the milk was cansiﬁ,erably
higher when ‘the cows.were on dry feed: than when they were on pasﬁupe,
Peed flavor was the most, predeminant defe‘c‘:'ﬁ' - It eccurred. in .
59.3 per cent of ‘i'.he samples during the dry feed. season as compared
to 81,3 per cent, dur:mg the pasture feeding’ seasonﬂ

When the eoys vere on dry feed sixty-five per cent.‘of the .
samples scoréd 39 '&m 40 Aaclusive, and oqu 27,3 per cent of "t}he“
' semples -seored b;etﬁ%gezi 38 and, 38,5 iml@sivev,‘ - Bight and one‘é.‘"{;émh
per ‘eent scored below -3?7:@ 5

When the cous were on pasture 4,7 per cent of the saxaple'g‘ scored
3% to 40-inclusive, 'a.nd 6’7' pér cent seored 38 v\'bo. 39 inclusive.- 'Ty_én‘by
eight end three ten’chs per cent scored 3’? 5 or below, -+ . RRIPEE

. The age of the cow i ' the lactation. and the breed did mot seem to-
.have any szgnl.’c‘a,cant influence on the flavor scores. There was no
smgnlfic:am: dlfference in- Lhe i‘lavor seores of -the mopning,. noon’ o -
‘night milkings, The fscqztes £¢r_all %hreg milkingis ,se,emed- o follow

the ‘seme general patiern,’




) 'Qﬂf\TGI;ﬁSI;éNS DT

:L. More cows produced mlk m.’chou*t a flavo:c crltlclsm when i‘eﬂ

on dry i‘eed ﬁhan when on pastureb

2. .. Wpeed® Flavoi Was ‘the most predominant flavor defest foumd ‘in’
milk regerdless of whebher the cows were féd ‘on dry feed or were on

pasture,

kN "*Feed" flavor occurred more often in m:.lk when 'i;.he GoWsS vere

on pasture nompared tc when 'bhey were fe& on dry feed

b The lactation,.sge of the cows ab freshening, aﬁ'iﬂilléiné’ ‘hﬁue
in the daydig net revesl any sta‘tisﬁicaily mgniﬂcant differemes

in ‘the flavor scoré of *bhea milk,

5, The one year average flavor score of the Hols‘t.eln milk was
,sligh"c.ly hlgher than the one year a.verage flav«ar score of the Jersey
milk.
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