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The influence of cooling over the titratable acidit4Ar materialozes itself in
all cases in a growth of medium values of the patens, of values of ths
growth are different: only 0,8 °T at the HCA 80@dler, 1, 09 °T at the HCA
5000 cooler and even 1,21 °T at HCA 6000 coolee. differences are due to
the difference in the cooling method used, but dise to the performances
regarding the real rates of cooling accomplishedcwoling the milk with
HCA coolers.

Key words: milk cooling method, titratable acidity, technoica) quality

Introduction

The initial qualities of milk, given by the inter-relationstablished
between animal organisms (geneticaly potential, healthy statehaindrenental
factors (feeding, watering, microclimate), cannot be improved treeilk has
exit the udder but on the other hand the qualities can bedwestrsably through
the flux of harvest/conditioning/manipulation (milking, cooling, t@ors), when
the hygine requirements specific to milk as a ,living” product are nisfisat

The purpose if the present researches, accomplished in teoncre
conditions of high productivity, is to establish the influence thatperformaces
of the cooling mashinery has over the technological quality of sililiknited to
cooling, quality which is quantified through the titratable igigharameter,
which means in the end the milk freshness, pointing out, indirettky
transformation degree (by the lactic microorganisms existingnilk) of milk
lactose in lactic acid.

Material and Methods
The accomplished researches, between 1997-2004 (on 4 annual

experimental cycles: Cex 1...4, with 10 monthly measurement), oitk3ats
(milking at evening milking or morning milking, with shelteredilking

231



mashinery, of diferent types and origin) and cooled with 2\ Ralk coolers,
(fig.1) DeLaval origin, with diferent capacities: 5009; 6000 and 8000 1.

As technological quality indexs thiratable acidityhas been choosen — A, the
determinations are done on milk tests, through the titratable method.

Fig.1.: HCA milk cooler (after DelLaval)

The gathering of evidence has been accomplished before setiogkto
the frigorifical mashinery and imediatly after automaititerruption of the
frigorifical agregates, by reaching the suggested temperaéwel (3°C in
summer 4°C in winter), taking in consideration the general and speulabr
found in the present legislation. The used utensil and recipients, of 5@rcthe
gathering of proof have been dry out and sterilized (through soakirii¢ale
alcohol (70%) and passing through flame to move away the alcohol.

Results and Discussions

To establish the sens and size of the technical-functioningnptees
performances influence and the hygine state of the surfacesghejoto the
cooling mashinery over the titratable acidity — A of milk was necessary to
proceed by a comparativ analizes of the evolution of averdgesvaf this index
recorded before and after cooling for the studied cooling mashioargnnual
experimental cycles, presented in tabel 1 and 2.

It is observable that the titratable acidity, is accorhpig during the
cooling process, in all cases a growth of average values, the vhliés growth
are very differentespecially according to the cooling method used, but also
according to the performaces regarding the real rates thgasstablished in
cooling the milk with HCA cooler, in this way:

» At 8000 HCA coolers the average growth on the entire perioérislow, of
only 0,08 °T (from 16,48 °T before cooling at 16, 56 °T after cooling), inkyoav
fluctuant evolution on the studied period, from 0,04 °T in Cex 3, (from 16, 54 °T
to 16,58 °T) to 0,12 °T in Cex 1 (from 16, 56 °T to 16,62 °T);
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Tabel 1. The influence of cooling over the titratable acidy of milk - AAr (°T)
during the accomplished cooling process done witlé help of studied HCA milk

coolers
Studied period
SPECIFICATION Cegl Ceg 2 Ceg 3 Cexg4| Average
Acidity bef X 16.42 16.50 16.54 16.46 16,48
Cg(')”'ny _Zore +Sx | +0.10 | +0.10 | +0.10 | +0.10 +0,05
S 9" V% 3.07 3.10 3.08 3.09 3,05
S Acidity af X 16.50 16.62 16.58 16.54 16,56
S Cg(')”';yafter + Sx +0.10 | +0.10 | +0.10 +0.10 +0,05
I 9-Ar evo 3.1 2.98 3.04 3.08 411
ZX?"”Q difference - +0,08 +0.12 +0.04 +0.08 +0.08
Acidity bef X 16.71 16.67 16.75 16.63 16,69
cc?cln'lny _Zore + Sx +0.13 +0.12 +0.15 +0.13 +0,07
8 NG ~Ar V% 3.74 3.39 4.40 3.89 3.82
B [ acidity aft X 17.83 17.92 17.75 17.62 17,78
S Cgc')”'ny aA‘jr + Sx +027 | +025 | +024 | +0.19 +0,12
T 9-Ar Tovoe 7.33 6.77 6.49 5.25 4,50
Zg?"”g difference - +1,12 +1.25 +1.00 +0.99 +1.09
- X 16.88 16.89 16.79 16.96 16,88
ﬁg('fl'i';y _b':fore +Sx | +012 | #0142 | +015 | +011 +0,06
8 9 cv% 3.63 3.62 4.29 3.24 3,67
3 Acidity aft X 18.20 17.96 18.00 18.21 18,09
S Cg(')”'ny arer | +sx +0.30 | +0.29 | +0.27 +0.19 +0,13
T 9 -Aar V% 8.10 7.78 0.00 512 4,91
jg?""g difference - +1,12 +1.07 +1.21 +1.25 +1.21

» At 5000 HCA cooler the average growth on the entire period is Imighgg,
1,09 °T (from 16,69 °T before cooling at 17,78 °T after cooling), showinggduri
the evolution a certain decrease tendency from 1,25 °T in Cex@, (8,67 °T
to 17,92 °T) to 0,99 °T in Cex 4 (from 16,63 °T to 17,62 °T);

* In the case of 6000 HCA cooler the average growth on the ¢mtiied is
the biggest from the cases that have been analized, 1, 21 °T (from 16,88 °T before
cooling to 18,09 °T after cooling), showing a fluctuant evolution orstihdied
period, with a lower growth in Cex 2, from 1,07 °T(from 16,89 °T to 17,96 °T)
and maximum in Cex 1, from 1,32 °T (from 16,88 °T to 18,20 °T);

The medium influences of cooling over the titratable acidifiAr
recorded during the cooling process shows big differences betiegnowth of
acidity recorded at the accomplished cooling with the HCA 8000cubler and
the other cooling accomplished qith HCA 5000 milk cooler (1,13 °@) @A
6000 (1,01°T) and low differences between the growth of aciditrded at the
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cooling processes accomplished with HCA 5000 coolers and HCA 6000T{0,12°
aspect shown ifigure 2

The explanation already mentionated of these differences (gieg by
the differences in the practical method used at the milk ialdferences that
induct seriouse modifications of the real cooling performanéd¢se mashinery
in use) there are the next argumentations:

- the average higher values of titratable acidity found befocding, in the
case of the evidence gathered from the harvested milk lithwere supposed
to be cooled with HCA 5000 coolers and HCA 6000 coolers, in comparison to
the average values of titratable acidity found before coolingidncase of the
evidence harvested from the milk lots that were supposeddodbed with HCA
8000 coolers (16,69 °T and 16,48 °T) with indicat a higher transfiomaegree
of the lactoze in the lactic acid (so to say a bigger quantitgictic acid) even
before the controlled cooling started.

- the very low real cooling rates of milk accomplished with thashinery
HCA 5000 and HCA 6000 that make in at leat first period of cooling fitst
cca. 53 min) the temperature existing in milk to establistvdrt 15 ...... 249,
which makes possible for the lactic microorganism to haviatans metabolical
activity and even a numerical multiplication demonstratedutlin recorded
growth in what concerns NTG presented in the following assertations.

Analizing in the same time the following aspects:

- the fact that the average values of NTG found in the lirds dffte milking
process, very low at the milk lots that were supposed to bedcceath HCA
5000 and HCA 6000 coolers lower than the average values found milkhe
lots that were followed to be cooled with HCA 8000 coolers (diffees that
were interpretated as being due to a bigger contaminationllofrom external
sources (during the milking process) in the case of the milkiaghinery with
pipe collectiong, in comparison to a more significant proportion icfafiora
with internal origin in the microgerm contamination of the caliked milk with
the milking mashinery),

- knowing the fact that lactical microorganisms are moresteai to milk
bacterial action (in the bacterial faze),

- the practical ascertainement that for the first samplesil&f(comig fromthe
first milked cows) the maximum period of time of the bactefaze is
overpassed as a result in the noted fractions, there is ficsighimultiplication
of the lactical
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Fig. 1: The influence of cooling over the titratable acidity of milk -4Ar
(°T) during the cooling process accomplished with milk coolers HCA

bacteria, it can be interpreted that, for the milk lots tteate been cooled with
HCA 5000 and HCA 6000 coolers, all the favourable requiremerttemgéof
numerical and quality development of primary microflora of ragiter milking,
temperature and time) for the development of a secundary miaofioted
before reaching, through controlled cooling, a termical level pleamits the
prolongation with great eficiency of the bacterial faze of milk.

Conclusions

In the sintesys of the what has been presented above, it caidlibat the
technical-functional performances and the hgine state of tlikedticooling
mashinery (of the same type) influence the technological guilimilk, the size
of influence beeing different according to the cooling method aplyed practicaly

Bibliography

1. Malos Gabriela (2006) — Research concerning the influence of the technical
and functional parameters of the milking installations, of thailcg equipments
and of the transport equipments over the qualitative signs of milk. Madtgtee.

2. ** _Delaval advertisments

235



