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RESISTANCE OF SELECTED MICROBES AGAINST DISINFECTION
MEANSIN MILK INDUSTRY
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Abstract

The milk is a head-food, practically complete its composition rich in nutritive elerrertary necessary for growth and
protection of animal and human, but alsoideal media for microbial flora which mutipli cate quickly leading for spoil
of milk Same of these microorganisms can be pathologic for consumer, for this reasa hygienic condition must be
harsh and respected to assure a goodquality of product and avoid the risk of contaminations for consumer. Same of
this processingis disinfedion of all materials usedin dairy process The assuring of a gooddisinfection and cleaning
is very important step of production dairy chain.. From this our work was concentrated to study the resistance of
bacteries which can bepresert in milk and pathogeric for consumer to the disinfectants used in milk processin order
to try to develop the disinfedions systen accoding to need
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INTRODUCTION

The milk is a level-headedfood, pradically complete;
his composition rich in nutritive elements and
immunodobulin necesary for growth and protedion,
so long asit constitute basicfood. It constitute also, raw
materials that alimenary technology transforms into
by-products foods (chees, yoghut,...) consummade
in high quantity aswell by childrenasaduts.
The milk, consideiing its richesin nutritive elemers,
constitutes an ideal mediafor microlan flora, which
multiplicate quickly. The milk may be spaled very easy
if it is not treated goodly and Many of microarganisms
can be pahogenicfor man sud as:
 Staphylococcus aureus which can elaborate toxin
that can cause syndrome bcomman food-borne
illness
* Escherichiacdi O157:H7 this oneis acause of severe
bloody diarrhea and abdominal cranps
 Proteusvulgaris, the responsible in diarrheic stools
especially of infant
* Streptococcus Group D which is responsible of many
food borne diseaseresult of incomplete processiig
, poor hygiene unpaseuiized milk
To avoid problens of milk contamination and risks
for consumerthe condition of hygienemust ke harsh
from the farm starting by hygieneof animal, milking
and milker to resped of hygieneduring the carriage of
milk from farm to theindustry finished ly the differert
processof milk's treatmert and prepaation to human
consummadion which must be complete by a series of
disinfedion realized on milk and méterials usedfor
this operatian

Definition:

Themilk destinedo humaris alimertation wasdefined
in 1909 by the international congress o Frauds
repressio that: « The milk is the integral product of
uninterrupted milking of dary femalein good health,
well fed and unexhasted It must be callected cleanly
and don't contain the coostrums. The milk with out
indication of origin of animal's syecie correspnd to

cow milk [LARPENT J. P. 1997].

2-/Specification and classification of milk

Specification: The milk mustnat:

- Be coloured, dont clean or badsmellirg

- Derived from animalsaffected by contagiousdiseases
or masttis

- Contain antiseptic'sresicue antibioticsand pesticides
or masttis

- Coagulde at boiling filtering or thermal processof
sanitation suseptide to modify the physical

- Derived from incomplete milking

Furthermnore, the milk mustnot susain:

- A subtraction or substiution o his nutritive
componerts

- Treatmert, otherthan or chemicalmilk'scomposition
justif thesetreatmerts are authorized

Classification.

Milks are classifed accading to the number d total

germs to threecaegories:

- category A: lessthan 100.000total germs/ml

- category B: from100.000to 500.000total germs/ml

- caegory C: more than 500.000to 2.000.000total
germs/ml

Milk microbiology:

Microorganism in milk

Milk is sterle at secretion in the udder but it is
contaminedby baderia even before it leavesthe udder
Milk providesa favorable ervironmert for the growth
of microaganism (yeast, moulds and baderia)
particularly at tempereaure above 16°C;

Further infedion of the milk by microaganism can
take placeduring milking, handlirg, starageand other
pre-processimg adivities.

Significance of microorganismsin milk

- Milk's microlal contert designaesits sanitary quality
and the conditions of production.

- Bacteriain milk can cause spalage of the product.
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- Certain microaganism produce chemical changes
that are desiralte in the production of dary product
suc ascheeseyogurt.

Spoilage microorganismsin milk

Spoilageis aterm usedo describe thedeterioration of a
foodstexture, color, odor or flavor to the point whereit
is unapyetizing or unsuitable for human consumption.
Microbial spolage o a food dften involves the
degrad#on of protein, carbohydretes and fats by the
microarganisms or their enzymes.

The microarganisms which involves principally in
spdlagein milk are psydirotrophic organisnms. Most d
themare destrgyed by paseuiization temperdure.
Somelike pseudononadragi, Pseudanonadiuorescers
can produce protedytic and lipolytic extracelular
enzymeswhich are hest, stable and cagpalde of causing
spdlage.

Some spciesand strans of Bacillus, Streptococcus
for example can suwive paseuization and grow at
refrigeration temperaures which can cause spolage
problens.

Pathogenic microorganismsin milk

Milk production, proper handlig and staage o
paseulization has deaased the threat of milk borne
diseasesud asHygienic tuberculosis, brucellosisand
typhoid fever.

A number d food barne diseasesre resulting from the
ingestion of raw milk or dary products madevith milk
that wasnat properly paseurizedor poorly handled

It should le noted that moulds (manly Aspergillus,
Penicillium) can grov in milk and dary products
which can produce mycatoxin which can be a health
hazad if conditions permits.

Tab. 1.: Bacterial typescommanly as®ciatedwith milk.

Pseudomona Spoilage

Brucella pathogenic
Enterobaderiaceae Pathogenicand spalage
Staphyococa

Staphyococcus aureus Pathogenic
Streptococcts

S.@dactiae Pathogenic
S.termophilus Acid fermertation
tionS.lactis Acid fermertation
Slactis-diaceyllatic Flavour production
S.cenoris Acid fermertation
Leuconoste lactis Acid fermertation
Becilluscereus Spoilage
Lactobacillus

L.lactis Acid production
L.bulgaricus Acid production
L.acidophilus Acid production
Propionibaderium Acid production
Mycobaderiumtuberculoss | Pathogenic

Disinfection meansin milk process

Disinfection by U.V.

A non-themicaimetod of disinfecionwhichisganing
increasing accepanceis ultraviolet (UV) disinfedion.
UV Kkills all known food spadlage organism induding
baderia, viruses, yeastsand mould.

The specific portion of UV spedrum between200-315
nm hasa strong germicidal effed (Damian Corbet,
2006)with apeak at 265nm.

Cleaning and disinfection

Cleaning represert animportant stegfor thedary plant.
Its obective is to achieve chemicaland baderidogical
cleannessjt means that equipmert are cleanedat first
by chemical detergents followed ly disinfedion with
disinfectants;

Cleaningin place(C.I.P)

Designof moden ddry equipmert allows cleaning and
disinfedion without equipmert's dismantling.

Rinsing water and cleaning solutions are pumped
through componerts which were in contad with
products.

Cleaning solutions are distributed to C.I.P circuit from
central C.1.P station consisting of several tanks for
staring of the cleaning solution (EvaKorsstran &M atti
Lampi, 2001)

Themainstepsof cleaning are:

¢ Pre—rinsing with water

« Cleaning by circulation of detergent
* Finalrinsing with water

* Disinfedion

* Cooling with water

Manual cleaning

Thiskind of cleaning is requiredwhenerer C.I.Pis not
possble. Floors of the production are cleanedmanually
and any product sqlls on the floor or on the outside ¢
the equipmernt have to be manually flushed.

Special detergents are usedin combination with low-
pressure cleaners andbrushes

Ceaning of milk tankers

Road tankers must ke cleaned every day at the end
of each cdlection round Cleaning takes place in
the recefion area or in special cleaning solution by
conneding tankers to a special cleaning systan .The
outside d tankers must be cleanedalso daly.

Hazard analysiscritical control points

The basisfor the HACCP systen originated from the
needfor safe sypply for mannedspaceflight by the
NASA in 1959.Theaim of HACCP wasto have 100%
assurancaspossile that the food hada good quality
level with any illness or injury.

HACCP sysgem waspreserted to the generalpublic in
1971,it wasnot until 1985that the HACCP sygdem was
seriously consideredfor broadapplication in the food
industry (Bouman,1996).h Europe; it wasin 1993that
European union (EU) recognisd doffi cially the HACCP
systan as a standard production method for food
manufadturing to mairtain a production control system.
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In dary production “Hazads must le defined
differertly in food production. Its can indude
reproductive failure poor forage quality, poor forage
guality, poor growth rate in heifers, outbreak of
infedious disease

The HACCP program contains seven important steps
which must be realiedin the farm and in industry in
orderto minimise contaminétion.

Definethegoal for the operation

For food manufacturing the goal is zemo hological,
physicaland chemicalcontaminétion is given.In dary
farm the goal is to oltain in the calf ban a helthy
calf, with good immunity and minimum exposue to
infedious disease

Describetheactivity or operation

In food manufacturing they drav a diagran o
manufacuring processand idertify the pointsin which
can occur hazads.

At a ddry, we can diagran many of the important
adivities which might be donedaily, such as milking;
weekly suc as pen cleaning, annually such as corn
planting or harvest.

The beneft o this approach is to allow usto focus
managemert attention on critical issuesand away
from detils which have no bearing on performance
or are of little value egablish monitoring proceduresin
manaying future operatian or adivities.

Identify the potential hazard

While looking at diagram, it must ke consideredall
the thingsthat could happerwhich might leadto sub-
optimal performane of that activity or pose athreat to
the outcome of the processsuc usdystacia , postnaal
infedion , failure of pasive transfer d the antibodies
from caostrums.

Describe preventive measures

Critical control points are definedas: a point, step ©
procedure at which control can be applied and ahazad
preverted, eliminaed a reduceto an accepable limit.

Establish critical limits

Critical limits are sinply the benchmaks for
performance dthepreventive measugor control points
.The ciitical limit would ke whether the preventive

measue wascomplied with or not

Establish monitoring procedures
Instead it should e focus on monitoring the input
necesary for achieving our goals.

Determine corrective actions

Occasimally any sydgem will break down, even a
HACCP sydem. However, in setting up the HACCP
systan deermineswhat it must ke doneahead btime
should @ part of the procesfail.
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