
Bull. Food Ros. (Bratislava) Spocial issuo, 1-12, lg80

*\.
rrt, CSc,

il:,;tl, Drge.

;lil t\DR)
i:s-.., csro.
LUI\, CSc.\:, ----.

D::!1,8, CSc.
Ls ep.oxCrs,'il, csc., rng,
*? P 'LO, CSc.,
I5,-,, CSc., Ing.
.,:...2 J-AYRIK,

It

:

t

I

Potential sources of ilefcct milk flavour

VLADI^\IIR, PALO

Suinmn,ry. The paper provides .r sruviri'of t,he possibilities of 'che occurcnco
of difl-cr','nt r.f ites of dofoct, rlilk flavour. 'I'he author used information fr"onr llro
rcl':r'arir.i liLel'irtulc rL:l l'cll ils his orvn expe: iencc, Some poterrbial sourccs .r 1|11 tlt-
I'cct rnr ll< fli-rvoui'rile;chcr]1i',1 icrllv illustrrrt'.tl. t'lrr:ldt.erse cffects on rnilli 11;rr-our
li:11,1 iri.n eirtr-rhi:..lzetl -- t'spi',-'i,rllv 1,hos,: iiiflur-.ircirr.: it,s ilrcnla. surh:ls the e{jici
ci{'1,'-r...tl.rrr. jrr.,.ltlt 39116,|'i11r11 c,f cllit.i- ccris. fi:rtlitr:. l.,jirrt.rllr. mici,olriill (.,rr-rt;r.ril-

]liltiorr {rt ,,rrlir. rrol-h','gier,lc inili;ins. storin{. r,lclir:g 
-:,'11,11,11,-'11- 

tlit , ftlr,; of
lrght ancl tlir..lrril tlcr'.rir),.'rrt cf milk, ctc.

Also thc topic:'11 chirr'.rst,er of thc irroblclTr of tirc defect i:rilli fltr,r-otr all or-er the
rvoljtl aird in our coltnury has bei':r discussed, as rvell as tlrr: rrccessity of proper
olient""tion of r.;cliiers dealing n.ith its solutiolr nnder cr'"1 concl-itions.

Defect flavour of milk has been ra,ther extensir-ely clescribed in scientific -ancl particlllarlv in foreigii iiterature. As fai: a,s these problems are concerned
there is alt oxcellent stu.cl]' of a team of American eutllors - Shipe et. al. [33]
providing a sur\-ey of the indiviclual types of defect flavour, their nomencla-
true, with extensive references. l-'he abor.e mentionerl problom is comprised
also in other papers l2--4, 7, 8, 10, 19, 22,26]. It results from the above men-
tioned that the problem of defect flavour of milk is of a rvorld-wide charactor
and always topical.

With regard to the outlasting seriousnerjs of the problem, as well as in con-
nection rvit'h the necessity of proper orientation of workers interested in the
solution of these problems in our conditions it was founcl to be unar-oidable
to surnmarize the information a:rcl lmorvleclge on clefect flavonr of rnilk l<nown
till now -_ especially $'itrh respect of stressing its incliriclual poteirtial soulces.

Vladimir Palo, CSc. Faculty of Chemical Tecirnology of the Slovak Technical lfnivorsi-
ty, Jrinska l, 812 37 Bratislava



l. Remnrks on Characteri,sti,a Mi,lk Flauour

It has been found that t'here are numerous, mostly volatile compounds wit'h
different functional groups participating in the formation of characteristic
flavour of mil. For instance, their count in sterilized milk exceeds the value of
400 [2]. There is an exact equilibrium between these compounds. Its distur-
bance, or oventual addition offoreign substances result in defect flavour.

It has been proved that the metabolism of a dairy cow is able - under
normal conditions - to produce majority of compounds responsible for the
characteristic flavour of milk - in case of aroma-free s5mthetic diet the daily
cows produced milk with normal, characteristic flavour [9].

2. Bources of Defect Mi,Ilc Flaaour

A survey of the potential sonrces of the defect milk flavour is shown in Fig. f .
In the following chapters the individual cases will be discussed.
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Fig. l. Schematic illustration of some potential sources of defect milk flavour

').1 Fodder

l:,.ier't milk flavour can a,ppear already in the dairy cow mammary gland-
- - i.r.rsecl b\: different types of fodders, eventually by smelling compounds
:- -'::- .l-' enr-ironment. The critical compounds are transferrecl through the
. r ,..':. r,i lur,ss into blood, and thus to the mammary gland.

l':-: ,.-ii., r c,f foclclel ou t,he defect mi.lk flavour has been known for a long
- : -- ij,-,r i: -:r..nce. in 1757 bitter flavour of milk from the dairy cou's fed the

"- ,r -'::-ir,. r''i s ol-rseryecl. rn 1829 the effect of dairy cow feeding with
. - - ...s ,,: :'.ir'nips on the milk flarour was studied in England [80].
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Till 1940 there were seyeral hundreds of papers published especially by Ame-
rican farms and dealing with the reasons and methods how to avoid t'he defect
milk flavour and defect flavour of the products from it [30].

Jennes and Patton [16] classified sorne types offodders and weeds according
to their effects on the milk flavour (Tab. 1).

Tab. l. Effect of different fodders and weeds on defect milk flavour [16]

Source of flavour
after fodder

onion, silage, alfalfa, cabbage,
rape, turnip, beet tops, green
barley, clover hay, distillers,
grains, brervers grains. mustv
hay or silage

Source of flavour
after weeds

gallic, chives, mustarcl,
buckhorn, ragrveed, v'ild
tansy, dog fonnel

Fodders with
little effect

sugar bcet, soy beans, carrots,
pumpkins, soyabean hay,
potatoes, oats, r).e, peas, coru.
legumcs, clover, grass, timot -

li1- ha-v, tankage

:
-Ti

I

X'oclcler ca,n influence milk flavour also indirectly. It can contain some
unstable compounds which are degraded by the dairy cow metabolism and pro-
vide compounds with adyerse effects on milk flavour'. X'or instance, a high
a,mount of dimethylsulphide in milk can be due to the excessive feeding with
alfalfa.

Some fodder components can also change the physiological status of the
dairy cow which may result in changed milk flavour. For instance, feeding
some Cruciferae can induce production of scatol and indol (from tryptophan)
causing thus defect milk flavour [7].

2.2 Pollutants

Fresh milk is lqrown with wide-spreed, almost everJrwhere present defect
milk flavour (of drugs, chemicals, etc. ) caused by halogenated phenols, especially
by chlorophenols. These cen be formed from pesticide and disinfecting agent
residues as well as from polluted air and water [37]. Chlorophenols are produced
most frequently by the reactions between traces of e. g. hypochlorite frorn
insufficiently"washed milking machines, or sanitary reservoir resiclues, or uclcler,
lvith pheirol substances which are used by farmers as disinfecting agents or
plant protection agents. It is of interest that chlorine or phenol cilrl c&rlse a clrug
flavottr in milk only if their concentration exeeecls 60 pprn. Chlorophenols,
ho'wevel, &re more than 1000 times rnore efficient [i. l9].

Mesithyloxide as a pollutant of dgestuff solrettt crr,userj ciefect ntiik fltr,r'or'
J<nown as,,catty flavour'owhen in contact 'nith milli.It is a reaction procut of
mesithyloxicle with carbon clisulphide or SH-groups of nilk proteins.



2.3 Health Cond,ition of Dai,ry Cows

This fact can change milk fl.avour significantly. Disturbed equilibrium bet-
ween the mineral substances and lactose of milk, for instance during mastitis,
can c&use salty taste. Ketosis of dairy cows results in productiorr of milk with
an increasecl level of acetone (50-100 ppm) gir.ing thc milk a fla-rour of cow
or cow-shed. At a high concentration of acotone the milk fi,avour changes to
a flavour ofdrugs olr acetone.

In 1975 cow-sheC flavour was detected in milk of some milk-collecting plants
of Prievidza - but also in consumer milk. It was due to the increased acetone
amount in milk because of ketosis of cows [24].

Here, one should mention also the possibilities of influencing the milk fl,'r,vour
by drugs. This occurs especially in the case of over-dosing of dr.ugs z.,ni,l non-
observance of tho 'valid instructiou.s on the rvaiting period u'hen milk must not
be processed for dairy purporJes. For instance, the smell of tar, crigaretre stubs,
otc. appeared irr the case of overdosing ,,Tetrafinol" applied. for preventive
inoculation of dairy cows againsi the liver parasites. The active sr.rbstairce in
this case was CClo ll8, 241.

2.4 La,ct&tion

At the end of lactation dairy cow's milk has a tendenc;' to be mcr.e salty
than at ihe beginiring [10]. Lat'e lactation increases sensitivity of rnilk to de-
fect flavour in geneial, and especially rancid fl,avour caused. by milk fr,t hych'o-
lysis.

2.5 Milki,ng

In this case the source of the defect flavour of milk consists particrrlarly in
its non-hygienic receiving when unde;rirable microflora gets into milk (c. g. coli
aorogenes and psycho+,rophic bacteria).

Milk absorbs easily differont od.ours, e. g. of cow-shed, paints. It can got also
odour of rubber which is caused e. g. by rubber parts of the nilking machino

- it is caused by benzothiazole ll9l. Also getting the oCour fron different
agents applied to the udder, hands of the milker, el,c, is quite frecirent.

The tendency of milk to absorb odours is directly proportionai to [1], 12]:

- milk fat contents

- concentration ofvolatile substances in air

- temporature of air (or pressure of volatile substance \rapours)

- time interval during which milk is in contact with odours.
It has beon found that milk absorbs odours 50-90 times more intonsively
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rvhen mixed than in the case rvlien its s'-irftr,ce is calm. ft results from the abovo
mentioned that spattering of milk and foaming e. g. clui'iirg milking increase
the possibilitv of absorption of the cow-shed oclours or of othe roclouls fi'orn air.

2.6 Defeci lfilk Flaaour of Microbi,al, Arigi,tt

in practice tl:ele ale mani/ c&ses of the defect nilk flar-oru' t ir.ilscrl lrv lta.c.t,r-

ria, yeasis or moulcis. If milk is hept fol a longcr time irr coiii. roorrr:. ofren
bitter, fruit-likc and also putricl, ctc. flar.oui: is obser.yed. In sui.h a. (.i-,.e ir is
ciue to thc actirit;* of psychrotrophic microflora. It, rvas fourxi, foL insitrl,:e.
that the frtiity fi,ar-our ls ci-uc to the presencc of ethylesters of lo.wer fattr- e.rirls
(Pset;.tiomo+zas fru,gi), and tho unclea,n flavor-u can be due to the increasecl
concentration of dimethylsuphide. Although the abor.'e mentioned c&ses co1l-
cern mostly consumer milir, unclean and fruity flavor.'-rs of milk are rather
frequent also in mixed rarv milk stored in coid rooms for a, longer periocl of
time.

Mr,ltlike flavour of milk is caused by the presence of 3-methyl butanol and
2-rneihyl propanol produced by S.lactis -rar. maltigenes.

A survey of some types of defect milk flavour of microbia,l origin is shown irr
Tab.2.

Also a close relationship betlveen the occurence of defect consumer miik
fi,ar-our and increased totel count of microorganisns in raw milk has been
obscrved [3?].

Flavour Compculd

''.1,t'ir- in
':. t... c'Oli

Unclean
Ir{alt

Fruitv
Phenolic
Acidic
Iiancid

Potato r-nristy

Dimethvlsiilphid:
2-rnethyl prcpe,ilol
3-methyl butanol
Et'hylesters of lowel fatty acids
Probably cresols
Lactic acid
Lov'er fatt;r acids

Pyrazines

Psychrotrophic l:actcria
Streptococcus lactis
var. maltigenes
Pseudomonas flagii
Bacillus circulans
Lactic streotococci
Lypoivtic microbes
(also other origin)
Psoudomonas t'aetrolens
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2.7 Presence of Natiae Enzymes i,n Raw Mi'llc

When storing raw milk undel the conditions that are fa,vourable for tlie
activity of the native enzymes, bitter, rancid, unclean, etc. flavours of milli ca.n

occur. These changes &re caused most freqeuntly by proteases or lipases.

'llal:. 2. A R'.rr1'ey of sone t'5pes r:f defeet milk flavoul of microbial origin [.!0, 21, 26]



2.8 Thermal Treatment of Mi,l,k

Milk for clirect consumption is thermally treated at higher temperatures.
When heating milk its original flavour changes. This change depends on the
tempelatrue and interval of the treatment, as well as on the quantity of burnt-
-in materials on the machine surface.

In the literature several terms for the defect milk flavour caused by heating
are described. They are, for instance, heated, nutty, scalded, burnt, scorched,
custard-like, rice pudding, caramel, etc. [10, 17]. All iirese tvpes a,re frequentlv
called ,,cooked" flavour of milk.

More delicate changes in milk flavour causod by rnilder heating are due to
the changes of proteins - especially thoso of whey and fat globule membranos.
More significant changes in fl,avour (burnt, caramel) are due to protein degra-
dation which also results in interactions with lactose and its degradation plo-
ducts (10).

l\filk treated at high temperatures (e. g. 140 "C, 3-4 sec.) can haye so ca]led
asl,ringent flavour. Quito frequently also cabbage-like flavour can be found.
This is caused by the prosence of HrS, CH3-SH and CS, p7l.

Dumont and Adda have described in their book entitled ,,Progross in X'lavour
Research" p9] the mechanism of milk flavour formation by heating as follows:

l. During milk heating degradation or cyclization of thermolabile precumors
of flavour and aromatic substances presont in milk takes place. Thus, for instan-
co, B-keto acids and y-or S-hydroxyacids are convorted into methyl ketones,
and 7-or 5-lactones, eventually from sulphonic salts of methylmethionine
dimethylsulphicle is formed.

2. During heating milk reactions between lactose and proteins take place -Maillard reactions. During these reactions aldehydos, acids and o,--diketones
are formed, or by dehydratation furan derivatives aro prod.uced. By the Strec-
ker reaction between amino acids and newly formed 6a-diketones aldehydes can
be produced (e. g. phenylacetaldehyde).

3. During heating ririlk sulphur compounds are released. They include espe-

cially hydrogen nlonosulphide released mostly from activated sulphydryl
groups of BJactoglobulin. Methional dimethyl disulphide and methanethiol
formed most probably from methionine are also present in heatecl milk.

Production of hydrogen monosulphide is considered to be one of the most,

significant feat,ures of changes in heated milk flavour. During storing such
milk - e. g. UHT-sterilizecl nilk - the quantity of h;'drogen monosulphide
clocreases ancl thus also the cooked flavour is loosing.

The conditions of milk heating with respect to defect milk flavour were
closcribecl in detail by Harper and Hall [0] and others 12, 13,14, 16, l7].

rj
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Defect, milk flavour ca,n be caused" by its steam treatment as well. In this
ca,se it is polluted steam incorporated to milk. Such milk can have uneertain
flavour called e. g. a flavour of smoked ham [0].

Jarchov6, et al. [f 5] found flavour of milk, cream and butter, eventually of
cheoso which suggested burnt milk. It was ea,used by cleaning the boiler rvith
,,Ryfolgan", urea and sodium sulphate. During steam generation these com-
pounds caused burnt odour n'hich contaminated the whole clairy plant.

2.5 Mdlh Stori,ng

During storing milk can get defect flavour of different origin:

- bacteria (mostly streptococci, psl.chrotrophic bacteria)

- enzymes (native and bacteria enzymes)

- flavour caused by light effect (sunlight and oxidation flarour)

- flavour caused by spontaneous oxidation

- flavour caused by Maillard reactions

2.9.1 Defect Mi,llc Flaaout of Bacterial Origin

In this connection one should mention that deterioration of milk by bacteria
of milk souring occurs no14/ rather rarely as milk is first thermally treated and
only then stored in cold rooms. Much more dangerous are psychrotrophic bac-
teria. Their lipolytic and proteolytic enzymes cause unclean, bitter or fruit-like
flavour of milk. It was found that, exteded storing of milk before pasteurization
has adverse effects on its quality keeping after pasteurization and thus, occu-
rence of bitter, unclean, putrid, fruitJike or yeast-like flavour is rnore probable.
It rvas found that it is closely connected with the degree of milk protein hyclro-
lysis v'hich took place during previous longer storing of milk [a01.

2.9.2 Defect Flauour of Enzyme Ori,gi,n

This is ascribed to the activity of native lipase or protease. Bv hyclrolysis of
milk fat t'riacvlglycerols ,,bar1 smelling" free fatty acids are released. If such
a change took place in raw milk so called ,,lipolyt'ic musty smell" is producecl -a clefect flavour u.hich remains in milk even after its heat treatment. Tendency
of milk to the abo-"e mentioned change in its flavour is increaseti by mechanical
damaging of the fat globules.

In the case of the activity of native enzyrnes ext'ensive occurence of bitter
milk flavour can be observcd. Under normal conditions majority of natiye
proteases are inactivated by pasteurization. Proteases are rather resistant
to heating.



Lipases ancl proteases of microbial oligin - especially those which ale pro-
duced by the psychrotrophic bacteria of the Pseudornonas genus are rather
thermoresistent. If they are present, in high counts tiiey remain even during
UHT milk treatment. Wheu storing UitrT-sterilized nilk at, room temperature
even low quantities of the active enzyme c&n cause changes in milk flavour.
Rancid flavour of milk (lipase) can occrlr, or bitter flayour (protease).

2.9.3 Defect llillt n'huou,r Cau,seil by Li,ght, Effects

This type of tire defect milk flavour has been studiecl the best from among
all types of the ciefect flavours. fnfsrrnat'ion and knowledge on the light effect
on milk flavour wero summarized by ". 

g. Biaclle'i l5], \4/hite and Bulthaus
[38], Dirnick [6] and others 19, 32,34, 35, 391.

Ligirt, induces l,rvo types of defect flavour in milk: oxiclaiion zrnd sunlight.

2.9.3.1 Su,nliglfi Flaaout of )Iill;

Its origin is comrectecl" rvith thc degradation of a fraction of serum milk pro-
teins. As its ,,originator" & sulph'rr-containikng compound is considered -methional (B-mercaptornethylpropionaldehyde) which is formed from methio-
nine u.nder the effects of iight irr the presence of riboflavin. It, evokes a flavour
of burnt proiein, burnl, feathers, furigi, putrid, disgusting, ete.

2.5.3.2 Oridati,on Flauour of Milk

It is termecl as tallorvy, oily, cardboard-like, fish;2, of paint, etc. It is formeci
more slowly under the effect of light than the sunlight flavour. It is connected
wit'h photooxidation of the lipidic component of milk. This is formed by carbo-
nyl compounds - oxidation degradation products of unsatruated fatty acids
of rnilk fat. Also copper ancl more or less iron participate in its production in
aclcl.ition to light.

It is known in practice that the most of consumers easily find the sulligir+. inilk
flavour and become arrerse to it than to anv toher flavour defect.

The defect milk flavour causeci by light can be avoided by its storing in dalk
i, iid especially by using proper packages.

).tt.4 Oildati,on Flaaour of Mi,lk

fiiis flarour is causecl by spontaneous oxidation of rnilk fat without the
-.i-.:: of tight. It is frequently described as cardboardJike. Its production is

r.:'-.-zed 

b1- copper as well as by iron. The above mentioned type of flavour
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can appear rather quickly in raw milk without, evident reasons. fn pasteurized.
milk stored in a dark and colcl (7 'C) room oxidation changes iir fat can take
place with production of volat'ile secondary proclucts. This results iu unfrcsh
flavoul the intensity of rvhich incrsases proportionalll rvith tlre time of stoi'ing,
ancl changes to t'he oxidation one l1l.

It is state'J that l,he ch.aracter of spontancously oxidized flavour ciilTers
from the light-indueeci oxi<iation milk flar.our. This ciifference is causeii by the
fact thai t'he spontaneous oxidation takes place rather on phospholipicls than
on triacylglycelols of milli fat,. The dcfect fla.rour known as fla'irour ,,of paint,"
is found more in miik after sunlight-unduced oxidaiion, and the cardboa,rd-like
flavour occurs in miih af'l,er sponiailcous oxidation.

2.9.5 M ai,llard Reactiorz s

These reactions take place in miik tleatod at higlrer temperatures during its
long term storing at loom temperaturo.

2.10 Homogenization

By milk homogenization the sensit'ivity of the serum proteins to their degra-
dation increascs. Thus, it results that homogenized milk is more sensitir.e to the
occutence of defoct sualight flavour than iiol-hornogenized milk. On the othei'
hand, non-homogenizecl milk is more sensiiive to oxidation flavour [f0, BO].

This fact lvas crbsei-,.ecl also in oui conditions: in 1983 the occurence of sunlight
flavour of ltornogenizecl rnilk packed in transparent, polyethvlene sacks increa-
setl. After elimination of homogonizaticn t'his ciefect almos'r, disappoaled [231.

2.IL Packi,ngy )Iaterial as tlte Baurce of Defect llilk tr.larour

One of the ftinctions of thc package is to protcct consumel rniik also agtLilst
cliange in flavour. Flom this aspect it is of great icrportaircc to piote..:i, milli
againsl, ad-r'erse effects of light.

Foi consumer's purposes milk is packed into glass bottles, paper. paciiages
and especially plastic packing materials have become frequently useci - pr,r-
ticularly polyethylene (PE). In the dairy practice the PE packages ha'r'e been
used since the fifties, and they replaced almost completely the classical packing
materials.

Clear glass and also transparent PE foil hardly protect milk against defec,t
flavour induced by light. And neither mat PE foil has suffcient protecting effect.
Sunlight flavour of milk a,ppears almost within the same t,irne - r'egardless
of using mat PE or clear glass.
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The wide-spread PE packages can cause also anothor typo ofdefoct flayour.
There is the possibility of migration of the individual PE foil components which
can cause its defect flavour separately, or through interaction with some of
the milk components. They can also distwb the equilibrium conditions in milk
to such a degree that the characteristic flavour is changed to defect one. Also
in our department experimeirts were carried out dealing with these problems
(25,27 ,29,29).

Pavelka and Kadlec [31] considered for the most probable reason of flavour
of chemical agents (milk packecl into PE foil) the higher r.alues of matting
additives in the foils (,,Rykolen" and ,,Remafin").

Also smell of plastics was found in milh this being suggested to bo due to PE
foil [26]. SmokeJike flavour of milk was caused by fuming during PE packages
shaping used then for milk packing [20].

I', results from the numerous studies dealing with the above mentioned prob-
lem that the packing material represents the key to protection and keeping the
characterist'ic flavour of milk under the prosent conditions of its transport,
storing, and particularly of sale. From tlrese aspects pa,per seem to be the most
suitable packing material [5].

Conclusions

It, is necessary to emphasize that the defect flavour of milk is not found only
in consurner milk, but mostly it is transferred also to milk products.

The problerns of defect millc flavour - although having the root in the past -became of greator importance especially in connection with large-scale milk
ploduction and its processing in the large capacity dairies - i. e. when the
def'ect milk flavour concernecl general consnmer public.

Another reason of the topical character of the aboye rnentioned problem
cousists in improper and even unqualified interferences with the feeding regi-
men of dairy cows, necessity of increased veterinary care for the health condi-
tion of dairy cows, as well as in introduction of extensive mechanization and
ir,utomation, evontually in increased number of operations during milk produc-
tion and processing, cleaning, etc. which lequired also innovation of the tech-
nological equipment.

This paper does not deal with all possibilities and reasons of defect milk
llir\-oLu. However, it is emphasized that the problem is always topical, appearing
i ' , t he l:roacl spectrum of modifications in the whole field of production, proces-
- :.! rrricl sale of rnilk.
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Iloreur4lia;:r,uilie lrcroqnlxrl Ae+€xrlroro Bxyca lroJror(a

PegIoI\4e

Anrop lar';tl:;[Itc otrrrcr,tBiler Bo3Mo]r{Eocr[ BcrpeqaeMocrrr pA3.tIr{HLIx BtrAoB Ae{)eriruoro
eli]ca il,t;roxa. r\nrop pa6orr,r orrlrpaercrr o nlrreparypgble,,[agn],tc-It o co6crBenssrli onttr.
( l.tetviittrr'rcctttt rrirt-r6pa;lr. t ITcri(lTopble norerrurlairbrlblc Ilcro(rHtiHU lle(pcltrEoro BKyca -"ro.'roKa.
Oco6esno floAlropiirryJr Hc6,'TrirorprrlTrroe B,]rrrflErre ua BK]'c r,{oiror{a - rJraBrrLt},I oOpaSoM
Iili ti o apOMaT - BJlIuHIie "niiliTalltlll, COCTO,CIEI'Ifi 3liOpOBLfl ;IOI,IHOII ROpOBLI, I{OpMIeEZfl'
.i jllltii+ieHfiOCTlI l,IOiIO:ia NtlllipOOpfAHn3MaMII, geIIIrIlefillrtEOl{ AOITI{II' XpaEeIIl{'I' ytraIiOBI{I{ -i TOCOEIIO BiII'IflEr{C CB0Ta II T€II.TIOOUpaOOTI{II MOJIO}ia 11 T. II'

.\crop o:rlrerll;I Tariltic aRTya;rbiiccrb npo6"reur,t;1c(texrirot'o Eri)-r a MoJl_oria D MDpo rl y Hac,
r.:iiti ii rieo6xoAlit{ocrr, lipanrr"rl,rrori opue}rrilr{nr 3llrrrepecoBarrurJx paOoruxi{on Bo BpeMtI
tc pr.rp;r6ortill B lrarufix ]:c.roBii9.\'.

?oteirciirlle zqiroir defekt:rcj chutrlosti rniielia

S rihrn

r.- r,ri'tc,i ,:a, prcirl'z:cL1e opisgjfr nroilosti vj-skyi,u rOzrrych clr,uirov defelitnej cliutlost.i
-, -:r . d'e r ptrlo sa pritor:r z tdajor.' l iteratir: y a viastnj'cir sL-.isencsti autora. Schematicky
z:-,.2-,rlirili nii,kior'6 potencialne zriroje ti.iektnej chutnost,i mlieka. Osobitrie sa zd6ra'z-

r. 'riir.ziri\-d r-plyvy na chirttosd mlieka - najn-i:i jeho ar6mu, napr. vplyv laktii,cie,
: ,:r.,l.ho stavu rlojnice, Iii'nrenie, polutant,ov, mikrobidlncj kontamind,cio mliekn,
. :.,.: ',-li6ho clojenia, skle,clova'nia, ba,lenia - najmii, vplyv svetla a tepelndho o3etrenitr

':.'riCl,
: ...:.: i -,. irj na ak'iuiilnosd probl6inrt defektnej chutnosti mlieka vo sveto i u nds,

: r--: : .:, r,u sprdvncj orientticie za,intelesovanlr-h pracor-nikov pri jetro rie5eni v na-


