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Abstract

HANUS, O., HERING, P, GENCUROVA, V., MOTYCKA, Z., JEDELSKA, R., KOPECKY, J.: Validation
of deep freezing of pilot samples for checking of time stability of indirect analyses of basic milk composition and for their
long shelf-life. Acta univ. agric. et silvic. Mendel. Brun., 2008, LVI, No. 5, pp. 57-68

Essential part of raw milk component measurement is indirect infraanalyse. The checking of time
measurement stability is important there. The preparation of pilot samples was described. Informa-
tion about deep frozen milk pilot sample stability are sporadic. Aim of this work was to verify the sta-
bility of long-term stored and deep frozen pilot samples (FPSs). Pilot samples were frozen in liquid ni-
trogen bath -196 °C and after that stored at -21 °C for one month (A) and more months (B) till analyse.
The pilot samples were measured by CombiFoss 6000: fat F (%); protein CP (%); lactose L (%); casein C
(%); solid non fat SNF (%); urea U (mg/100ml); somatic cell count SCC (ths./ml). In the short-term (A)
experiment the impact of freezing on pilot milk samples was relatively small, in the framework of ac-
ceptable value of repeatability (+0.02 %) for components. The stability of values of FPSs was better
according to standard deviations for important F evaluation in H (Holstein) breed samples. The re-
peatability of values of FPSs in the time was very good for other components. The repeatability was
better for SCC in J (Jersey) breed samples (+16.5 thousands/ml). That is why the higher variability
(£30.1 thousands/ml) in H sample is visible less sceptically. The apparent result trends were not ob-
servable in the repeatability development of important milk indicators in FPSs. The mild trend was
only in CP, but this trend covered absolutely very small shift (variation range). There are only oscilla-
tions, which are similar between J and H samples. It is possible to attribute these oscillations rather
to instrument effects than to sample effects. The oscilations were markedly higher in the long-term
(B) experiment. Between J and H samples the oscilations were very similar in curves F and L. Tt is also
possible to attribute them more to instrumental effects. The repeatability values (standard deviations
sd) of FPSs were mostly lower than +0.06 %. It is acceptable for result agreement between indirect and
reference method. Relevant sd varied from +0.025 % for L to £0.059 % for F (in ] breed) with exception
CP£0.085 % in J sample. Also B procedure was shown as applicable for instrumental sability control in
half year period. In practice the one reference value for concrete FPS is valid from one to next calibra-
tion. Persistent trend in repeatability of FPSs can indicate an inadequate instrumental drift. The ap-
plied FPS procedure is usable for stability control of instrumental measurement in milk laboratories.

milk, pilot sample, deep freezing, long shelf-life, measurement stability checking, indirect method,
infraanalyse, fat, protein, somatic cell count

Essential part of raw milk component measure- on the basis of infrared spectrum measurement. Tt
ment is indirect analyse of samples on fat, protein  is important because of needs of milk recording for
and lactose contents by instruments which work cattle genetical improvement purposes and also be-
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cause of milk quality determination for technologi-
cal processing purposes. Because the infraanalyse
works on indirect principle it is necessary to cali-
brate the instruments regularly.

In 2003 about 124 million cows produced nearly
500 million tons of raw milk. Around 350 to 500 mil-
lion raw milk samples are analysed and 100 billion
Euroarepaiedforcowsmilkall overtheworld (Baum-
gartner and Landgraf, 2005). Therefore the routine
raw milk analysis plays a basic role in all milk pay-
ment and DHI (Dairy Herd Improvement) schemes
world wide. Precise and right data are the key fac-
tor for fair payment of raw milk and expressive and
correct milk production data as well as breeding va-
lues and selection data. The routine methods used
are powerful tools to gain mass data in short time
and with reasonably low costs. But routine methods
have to be calibrated carefully and steadily to ensure,
that the obtained data are ,true”. The truth is defined
with so called reference methods, which give a refe-
rence value for a defined sample (Baumgartner and
Landgraf, 2005).

Also the checking of time measurement stability
of the instruments during inter-calibration inter-
val is very important activity. In the last time the row
of authors was interested in calibration procedures
of various methods of infraanalyse on various milk
component measurements, fluoro-opto-electronic
method on comatic cell count determination in milk
and stability of results and samples in time at indi-
rect methods of milk analyses (Sjaunja, 1984 a, b, ¢;
Sjaunja et al., 1984; Sjaunja and Andersson, 1985;
Hanus3 et al., 1992 ¢, 1993 a, b, ¢, 1995, 1997, 2001,
2002, 2003, 2008; Tsenkova et al., 2000; Kukackova
et al., 2000; Jankovska and Sustova, 2003; Kra¢mar
et al., 2004; Sustova et al., 2006, 2007; Hering et al.,
2008). According to CSN 590536 the instruments
have to be calibrated quarterly. Of course, the more
frequent calibration on results of reference methods
is better for analytical result reliability. The routine
analytical results for above mentioned purposes
are obtained in laboratories of CMBA in the Czech
Republic. The calibration is carried out monthly it
means eleven times per year in this laboratory sys-
tem. Ttis also important because of excluding of pos-
sible seasonal effects in composition of measured
components on agreement between reference and
indirect methods, in particular in fat and crude pro-
tein. In spite of the interval between consecutive cali-
brations is relatively short in this scheme sometimes
it can be too long for quality keeping of time stabi-
lity control samples, so called pilots. Various mate-
rials and ways of pilot sample preparation were in-
vestigated. From viewpoint of milk sample stability
(preservation, cooling, freezing), pilot sample prepa-
ration and consequent checking of analytical instru-
ment time stability (indirect methods) for measure-
ment of main milk components, somatic cell counts
and total mesophilic bacteria counts the row of stu-
dies was processed (Ng-Kwai-Hang and Hayes, 1982;
Biggs etal., 1984; Szijarto and Barnum, 1984; Lintner
et al., 1984; Kroger, 1985; Vines et al., 1986; Voort et

al., 1987; Sato et al., 1985, 1987; Coleman and Moss,
1989; Szijarto et al., 1990; Valenberg, 1990; Hill et al.,
1991; Hanus3 etal., 1992 a, b, d; Gen¢urovaetal., 1993;
Benda, 1995; Tomégka et al., 2006). Only information
to question of deep freezing for pilot sample stabil-
ity are missing or are sporadic respectively (Hanu3
et al., 2002). Therefore it was approached to treat-
ment of standard milk pilot samples by immediate
deep freezing by submersion of sample vials into
liquid nitrogen (N,) because of assurance of their
long-term quality. This treatment way went out from
presupposition that by quick freezing all biological
processes in raw milk will be stoped. It should assure
the microbiological quality of pilot samples. Further
it should not come about a larger macromolecular
and cellular (somatic cells and fat globules) destruc-
tion of milk components. The quick deep freezing
should not enable the creation of larger crystals in
milk sample.

Hypothetically, if deep freezing does not damage
the macromolecular organic and cellular milk struc-
tures the pilot samples for checking of measurement
stability of automatic instruments which work on in-
direct method principle could be used for conside-
rably long periods without a charge change. There-
fore the aim of this work was to investigate and verify
the stability of long-term stored and deep frozen
pilot samples for purposes of usage to checking of
time stability of dairy analytical instrument measu-
rement. Enhancement of pilot sample stability and
longevity could improve the reliability of milk ana-
lytical results and consequently also the quality and
safety of milk food chain.

MATERIALAND METHODS

Raw cow milk from herds of School agricultural
enterprise of Czech Agricultural University in Lany
was used for creation of pilot standard samples (re-
ference samples). Milk was obtained from Pozary
herd, where the dairy cows of Jersey (J) breed are
kept (57 closed lactations in control year 2006-2007)
and where itis possible to expect the higher contents
of milk components and from Ruda herd, where 337
lactations of Holstein (H) breed dairy cows were
closed in total with presupposition of lower milk
component contents for assurance of maximal nat-
ural range of milk matter composition. Cooled tank
milk was sampled of PACKO equipment and further
was transported in cooling box to CMBA laboratory
in Bust¢hrad.

Milk was distributed into vials during continuous
mixing in the laboratory. The vials have 50 ml vo-
lume with screw cap. Necessary tightness was as-
sured in this way. 40 ml of milk was put into each
vial. These prepared pilot milk samples were trans-
ported to CMBA residence in Hradistko pod Med-
nikem where samples were stored in liquid nitrogen
(N,) bath with temperature -196 °C. Samples were
frozen in afew moments and stored in nitrogen bath.
Consequently, the pilot milk samples were in small
series step by step transported in liquid nitrogen
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bath to laboratory in Bust&hrad. There were stored
in freezing box at temperature -21 °C until at mea-
surement on analytical instrument.

The values of pilot samples were measured by one
apparatus with use measure principles of whole-
spectral infrared analyse with Michelson’s interfe-
rometer and mathematical mechanism of Fourier”s
transformations for milk components and flow cy-
tometry for somatic cell count (SCC) CombiFoss
6000 (Foss Electric, Denmark). The instrument was
under regular calibrations, proficiency testing and
their supervision from accredited (No. 1340, EN ISO
17025, accreditation certificate No. 124/2004) National
Reference Laboratory for Raw Milk in Rapotin with
good results. Apparatus was regularly calibrated ac-
cording to the reference method results (standard
CSN 57 0536, by Rése-Gottlieb”s method for fat
content, by Kjeldahl’s method for crude protein
and casein contents, by polarimetric and gravimet-
ric methods for lactose and SNF contents according
to standard CSN 57 0530, by ureolytical conducto-
metric method (Ureakvant; Hanus et al., 1995, 1997,
2001, 2008; Hering et al., 2008) for milk urea concen-
tration and by direct microscopy method according
to CSN EN ISO 13366-3 for SCC). The estimated ex-
tensive combined result uncertainties (1.96 times
the combined uncertainty as standard deviation
with probability level 95 %) for main milk compo-
nents were: £2.77 % for fat (+0.101 % for original unit),
+2.59 % for protein (+0.085 %) and +2.77 % for lactose
(+0.115 %). The estimated extensive combined result
uncertainty was 9.3 % for SCC < 900 thousands/ml.

The first serie of samples (A; Tab.T) was focused on
period of one inter-calibration interval (1 month).
The whole scale of indicators was measured in pi-
lot samples: fat F (%); crude protein CP (%); lactose
monohydrate L (%); casein C (%); solid non fat SNF
(%); urea U (mg/100 ml); somatic cell count SCC
(thousands/ml).

The second serie of frozen standards (B) was
aimed at long-term stability during several months
(from May to January, it means nine months; Tab. IT).
The several instrumental calibrations with certain
small shifts were carried out in the course of analy-
ses. These calibration drifts were compensated in
consideration of measured values.

The results were evaluated by variability appre-
ciation in time rows and by comparison of this va-
riability with values of extensive combined result
uncertainties of relevant method measurements.
The uncertainties were estimated in the framework
of validation minutes of accredited laboratory ac-
cording to official procedures. The standard declared
variability values (standard deviations; CSN 57 0536;
Biggs, 1967, 1972 a, b, 1978, 1979 a, b; Biggs ct al,
1987; Grappin, 1987) for reproducibility and agree-
ment of instrument results with reference values (re-
producibilty, accuracy, up to £0.02 and +0.06 %) were
the further basis for comparison in general.

Tt is necessary to stress that quick sample de-free-
zing at large temperature gradient has not to be quite
safe procedure according to practical methodical ex-

perience. The vials can act explosively, crack and be
destroyed. Therefore it is necessary to use the firm
high-quality plastic vials with screw cap and to de-
frost them as far as after successive temperature re-
laxation from -196 to -21 °C.

RESULTS AND DISCUSSION

Short-term experiment

Results from previous papers with similar de-
sign were used at evaluation of applied procedures
(Biggs, 1972, 1978; Grappin, 1987; Hanus et al., 1992
a, b, c,d, 1993 a, b; Gen¢urova et al., 1993).

In the short-term (A) experiment (Tab. I) this was
not disrupted by new calibration with sure shift of
adjusted measurement levels. The repeatability of
pilot sample values of watched milk indicators is de-
termined only by pilot sample and instrument pro-
perties (such as repeatability, reliability of zero point
adjustment, measurement cuvette flushing effi-
ciency and so on) in this case. The more important
values (the reference for sure instrument and pe-
riod) are in second table line (Tab. I), where the deep
frozen samples were measured at first. It is possible
to observe the effect of deep freezing of samples on
individual indicators in the direction to no frozen
samples (first line, Tab. I). The stability in time row
in consideration of reference values (repeatability) is
observable in the down direction (Tab. I). The same
evaluationisvalid in the graphs (Fig. 1). The impact of
freezing on pilotmilk samples wasrelatively small. In
principle it was in the framework of acceptable value
of measurement repeatability (+0.02 %) for compo-
sitional indicators. This effect was slightly higher
for fat of J breed sample and higher was for SCC of
H breed sample. That is first important positive fin-
dings. Also the results of previous paper with slower
frozen milk samples (normal freezing box, -18 °C)
did not confirm a significant change in SCC determi-
nation. (Hanus3 et al., 2002). The stability of values of
frozen pilot samples (FPSs) was better according to
standard deviations for important F evaluation in H
breed samples. The repeatability of values of FPSs in
the time was very good for other compositional indi-
cators (from +0.011 % for SNF to £0.042 % for C; from
0.655 to 0.788 mg/100 ml for U). That is second im-
portant positive findings. The repeatability was bet-
ter for SCC in J breed samples (+16.5 thousands/ml).
Thereforeitis possible to assess the higher variability
it means worse repeatability (+30.1 thousands/ml)
in H breed sample less sceptically. The average va-
lues of milk indicators of FPSs are relatively close to
values of original samples of both breeds for whole
period generally. It is clear that the apparent result
trends were not observable in the repeatability de-
velopment of important milk indicators in FPSs at
graphical evaluation (Fig. 1). The mild trend was only
in CP. However, this trend covered absolutely very
small shift (variation range). Mostly there are only os-
cillations in the result development. However, at first
sight it is apparent between samples of both breeds
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1: Graphical notation of value stability of FPS measurement in short-term experiment
(x axis = component concentration; y axis = time order of pilot sample measurement)

(Fig. 1) that oscillations in the course of curves are
very markedly similar. Therefore it is possible to at-
tribute these oscillations rather to instrument effects
than to sample effects as freezing and storage tech-
nology. That is third important positive findings.
The applied A procedure is useable for checking of
instrumental measurement stability in routine labo-
ratories for testing of important milk quality indica-
tors in one month period.

Long-term experiment

In the long-term (B) experiment (Tab. II) the pro-
cess of result repeatability was a little influenced by
regular month calibrations of used instrument and
also by one weightier reparation. The frozen sam-
ple reference values are on fourth line of Tab. II.
The value oscilations were markedly in this experi-
ment. So the results were worse. The protein values
in J breed sample showed the worst repeatability re-
sults. The courses of other curves size up as accep-
table. It is visible between two breed samples (Fig. 2)
that oscilations are very similar in curve courses in
fat and lactose. That is reason why it is possible to
attribute them more to instrumental effects than to
sample effects. The repeatability values (standard
deviations) of FPSs were mostly lower than £0.06 %.
It is good acceptable for result agreement of indi-
rect method with reference method (CSN 57 0536,
+0.07 %). Relevant standard deviations varied from
+0.025 % for L to +0.059 % for F (in J breed) with ex-
ception CP +0.085 % in J breed sample. These were
also mostly lower than values of extensive combined
uncertainty of measurement results which are in-
troduced in laboratories for indirect method of milk

infraanalyse (F +0.101, CP +0.085 and L +0.115 %)
in current range of variability of measured values.
The results showed the ability of long-term stabi-
lity of FPSs for basic milk indicators. Also B proce-
dure was shown in spite of sure disturbance in curve
courses as applicable for instrumental measurement
stability control in routine laboratories for milk com-
position testing in half-year period of storage. How-
ever, in practical use one reference value for con-
crete FPS serves from calibration to next calibration.
It means for one month and new reference value for
repeatability control (instrument stability) is deter-
mined after each calibration in the case of milk com-
ponents in the Czech Republic. So the persistent
trend in measurement repeatability of FPSs can indi-
cate an inadequate instrumental drift in the results.

Baumgartner and Landgraf (2005) mentioned
the good result stability (fat and protein, protein sta-
bility was better) of specific raw milk deep frozen
standards (special freezing procedure with storage at
-20 °C) with reference method values and with long
shelf life as suitable way for creation of reference sys-
tem with feed-back about comparison and control of
result stability.

CONCLUSION

The development of technology and testing of pi-
lot milk samples deep freezing gave the applicable
results for practical use in routine testing laborato-
ries for milk quality control in terms of time stability
checking of instruments for determination of main
milk components (fat, protein, lactose and urea)
and somatic cell count. The reference value of sure
milk indicator is determined always by concrete in-
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I1: Long-term experiment results with repeatability of values of deep frozen milk pilot samples (FPSs) at infraanalyse measu-
rement

State Jersey Holstein
F CP L F CP L
Term X sd X sd X sd X sd X sd X sd
N 1| 522 [0.012| 390 [0.028| 4.88 [0.036| 3.71 [0.015| 3.18 [0.006 | 4.90 |0.015
NP 2 1517 |0.015| 391 |0.010| 4.88 |0.026] 3.76 |0.006| 3.21 |0.006 | 492 |0.012
NP 3 1531 [0.020] 392 [0.015| 490 [0.012| 3.74 [0.010| 3.22 [0.006 | 491 |0.006
1.6.2007 4 15.24 10.008| 398 |0.005| 4.87 |0.010| 3.78 |0.000| 3.26 |0.005| 4.90 |0.010
20.6.07 5 377 10.013 | 3.24 |0.010 | 4.88 |0.022
28.6.07 6 | 514 |0.026| 390 |0.006| 4.82 |0.006] 3.77 |0.000| 3.24 |0.000| 490 |0.012
30.8.07 7 | 5.18 |0.015| 3.85 |0.008| 4.87 |0.010] 3.83 |0.010| 3.36 |0.006 | 4.87 |0.005
21.9.07 8 | 5.16 |0.006| 3.77 |0.006| 4.85 |0.012] 3.82 |0.006| 3.33 |0.012| 4.85 |0.015
10.10.07 91516 |0.006| 3.73 |0.012| 492 |0.012] 3.80 |0.006| 3.30 |0.006| 492 |0.012
23.10.07 10| 5.13 [0.005| 3.74 |0.005| 492 |0.015| 3.79 |[0.005| 3.31 |0.006 | 492 |0.010
19.11.07 11| 5.29 [0.005| 3.71 |0.005| 4.85 [0.014| 3.92 |0.006 | 3.29 |0.010| 4.86 |0.014
10.12.07 121 5.25 [0.008 | 3.70 [0.012 | 4.87 [0.013| 3.89 [0.006 | 3.29 [0.006 | 4.86 [0.013
12.12.07 13| 5.10 [0.012 | 3.72 |0.000 | 4.86 |0.006| 3.80 |0.000 | 3.29 |0.006 | 4.86 |0.006
18.12.07 141 5.13 [0.010| 3.75 [0.005| 4.87 [0.010| 3.79 [0.006 | 3.32 [0.008 | 4.86 [0.013
4.1.2008 15| 5.12 [0.017| 3.72 |0.000 | 4.87 [0.006| 3.79 [0.005| 3.30 [0.006 | 4.87 [0.013
11.1.08 16| 5.14 [0.010| 3.73 |0.006 | 4.86 |0.012| 3.79 |0.008 | 3.30 |0.005| 4.86 |0.010
17.1.08 17| 5.21 [0.010| 3.73 [0.010 | 4.88 [0.000| 3.84 [0.008 | 3.30 [0.000 | 4.88 |0.005
FPSsonly(od4)| x | 517 3.77 4.87 3.81 3.29 4.88
sd | 0.059 0.085 0.027 0.043 0.033 0.025

(N new native samples; NP native only preserved samples; FPSs start from order 4)

Jersey Holstein
F F
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5.30 3.90
525 3.85
520 3.80
5.15 3.75
5.10 3.70
5.05 3.65
T2 35 4 56 7 8 9 1011 12 15 14 15 16 17 T2 35 4 5 6 7 8 ¢ 1011 12 15 14 15 16 17

CP CP
4.00 3.40
3.95

1 3.35
3.90 ]
385 | 3.30 |
3.80 3.25
375 |

1 3.20
3.70 ]
3.65 3.15
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2: Graphical notation of value stability of FPS measurement in long-term experiment
(x axis = component concentration; y axis = time order of pilot sample measurement)

strument and is valid for this instrument for rele-
vant period. In the laboratories an important thing
will be to determine the individual discrimination
limits (for suitable results) for evaluation of instru-
mental measurement stability checking according to
own statistical data by relevant procedure. The FPS

method can improve the the result quality assur-
ance in milk testing laboratories. It is possible to re-
commend application of one FPS with current mean
milk composition for instrument measurement sta-
bility control without another sample with more dif-
ferent composition.

SUMMARY

Essential part of raw milk component measurement is indirect analyse on the basis of infrared spec-
trum measurement. Milk analyses are important because of needs of milk recording for cattle ge-
netical improvement purposes and also because of milk quality determination for technological
processing procedures. Itis necessary to calibrate the instruments regularly. Also the checking of time
measurement stability is important. The preparation of pilot samples for mentioned puropses was
described. However, information about deep frozen pilot sample stability are sporadic. Deep free-
zing of pilot samples should assure their microbiological quality. It should not come about a larger
macromolecular and cellular destruction of milk components. The quick deep freezing should not
enable the creation of larger crystals in milk. Aim of this work was to investigate and verify the stabili-
ty of long-term stored and deep frozen pilot samples for mentioned purposes. Enhancement of pilot
sample stability and longevity could improve the reliability of milk analytical results and also quali-
ty and safety of milk food chain. Pilot samples were frozen in liquid nitrogen bath -196 °C and after
that stored at -21 °C for one month (A) and more months (B) till analyse. The pilot sample values were
measured by CombiFoss 6000: fat F (%); protein CP (%); lactose L (%); casein C (%); solid non fat SNF (%);
urea U (mg/100 ml); somatic cell count SCC (ths./ml). Calibration drifts were compensated. Pilot sam-
ple result stability was evaluated by variability in time rows and also by comparison to result uncer-
tainties. In the short-term (A) experiment the impact of freezing on pilot milk samples was relatively
small. In principle it was in the framework of acceptable value of measurement repeatability (+0.02 %)
for compositional indicators. This effect was slightly higher for fat of J (Jersey) breed sample and hig-
her was for SCC of H (Holstein) breed sample. The stability of values of frozen pilot samples (FPSs)
was better according to standard deviations for important F evaluation in H breed samples. The re-
peatability of values of FPSs in the time was very good for other compositional indicators. The repea-
tability was better for SCC in J breed samples (+16.5 thousands/ml). Therefore it is possible to assess
the higher variability it means worse repeatability (+30.1 thousands/ml) in H breed sample less scep-
tically. The apparent result trends were not observable in the repeatability development of important
milk indicators in FPSs. The mild trend was only in CP. However, this trend covered absolutely very
small shift (variation range). Mostly there are only oscillations in the result development, which are
similar between J and H breed samples. Therefore it is possible to attribute these oscillations rather
to instrument effects than to sample effects. The value oscilations were markedly higher in the long-
term (B) experiment. So the results were worse. However, the courses of other curves size up as ac-
ceptable. It is visible between two breed samples that oscilations are very similar in curve courses in
fat and lactose. That is reason why it is possible to attribute them more to instrumental effects than to
sample effects. The repeatability values (standard deviations) of FPSs were mostly lower than +0.06 %.
It is good acceptable for result agreement of indirect method with reference method. Relevant stan-
dard deviations varied from +0.025 % for L to +0.059 % for F (in J breed) with exception CP +0.085 % in J
breed sample. Also B procedure was shown in spite of sure disturbance in curve courses as applicable
for instrumental measurement stability control in routine laboratories for milk composition testing
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in half-year period of storage. However, in practical use one reference value for concrete FPS serves
from calibration to next calibration. So the persistent trend in measurement repeatability of FPSs can
indicate an inadequate instrumental drift in the results. The applied FPS procedure is usable for sta-
bility control of instrumental measurement in routine laboratories for testing of important milk qua-
lity indicators.

SOUHRN

Validace hlubokého zamrazovani pilotnich vzorka pro kontrolu stability vysledka
nepiimych analyz zakladniho slozeni mléka a pro jejich dlouhodobou tidrznost

Podstatnou €asti méFeni slozek syrového mléka je nepfima analyza na zédkladé mé&Feni infratervené-
ho spektra. Analyzy mléka jsou dtlezité pro potieby kontroly uzitkovosti dojnic k tiéeltim genetic-
kého zuslechtovani skotu a také k urceni kvality mléka pro technologicko-zpracovatelské postupy.
Je nezbytné pfistroje pravideln€ kalibrovat. Také kontrola ¢asové stability mé&¥eni je dilezita. P¥ipra-
va pilotnich vzorkt pro zmin&né déely byla popsana. Informace o stabilité hluboce zmrazenych pi-
lotnich vzorkt jsou v3ak sporadické. Hluboké zmrazovani pilotnich vzorkt by mélo zajistit jejich
mikrobiologickou kvalitu. Nemélo by dojit k v&tsimu makromolekuldrnimu a bunéénému poskoze-
ni mlé¢nych slozek. Rychlé hluboké zmraZeni by nemélo umoznit tvorbu vétsich krystaltt v mléce.
Cilem této prace bylo vySetfit a oveFit stabilitu dlouhodob& ulozenych a hluboce zmrazenych pilot-
nich vzorkt pro nazna¢ené tcely. Zvy3eni stability a dlouhovékosti pilotnich vzorkt by mohlo zlep-
git v€rohodnost mléénych analytickych vysledkt a také kvalitu a bezpe¢nost mlééného potravino-
vého Fetézce. Pilotni vzorky byly zmrazeny v tekutém dusiku -196 °C a poté ulozeny pfi -21 °C po
jeden mésic (A) a vice mé&sict (B) do analyzy. Hodnoty pilotnich vzorkd byly méFeny pomoci Com-
biFoss 6000: tuk F (%); bilkoviny CP (%); lakt6za L (%); kasein C (%); susina tukuprostd SNF (%); mo¢o-
vina U (mg/100 ml); po¢et somatickych bunék SCC (tis./ml). Byly kompenzovany kalibra¢ni posuny.
Vysledky stability pilotnich vzorki byly hodnoceny pomoci variability v ¢asovych fadach a také po-
moci srovnani k vysledkovym nejistotam. V kratkodobém pokusu (A) byl vliv zamraZeni pilotnich
vzorkd mléka pomérné maly, v podstaté v rimci hodnoty povolené opakovatelnosti (+0,02 %) pro
slozkové ukazatele. Mirné& byl vy33i u tuku u vzorku plemene Jersey (J) a vy33i byl u SCC u vzorkt
plemene Holstyn (H). Stabilita hodnot zamraZenych pilotnich vzork (FPSs) podle smérodatnych od-
chylek pro ditlezité hodnoceni F byla lepsi pro vzorky plemene H. U ostatnich slozkovych ukazate-
l& byla opakovatelnost hodnot FPSs velmi dobra. U SCC byla opakovatelnost lepsi u FPSs plemene J
(£16,5 tis./ml). VE&t3i variabilitu (+30,1 tis./ml) u vzorku H tak 1ze hodnotit méné skepticky. Nebyly po-
zorovatelné zjevné trendy vysledkii ve vyvoji opakovatelnosti v FPSs. Mirny trend je pouze u CP, kde
pokryva velmi maly obor kolisani. V&tsinou jsou ve vyvoji vysledki oscilace. Tyto jsou podobné mezi
vzorky J a H. Proto je lze p¥icitat p¥istrojovym, nikoliv vzorkovym vliviim. V dlouhodobém (B) poku-
su byly oscilace hodnot zFeteln€ vétsi. Vysledky byly tedy horsi. Pritb&hy vétsiny slozkovych kiivek se
v3ak jevi jako pfijatelné. Mezi dv€éma vzorky plemen je patrné, Ze oscilace v prabézich k¥ivek jsou si
utuku alaktézy velmi podobné. Proto je 1ze rovn&Z pficitat vice piistrojovym vliviim nez vzorkovym.
Hodnoty opakovatelnosti (smérodatné odchylky) FPSs byly pfevazné nizsi nez +0,06 %, coz je dob-
fe pijatelné pro shodu vysledkii nepfimé metody s referenéni metodou. Pohybovaly se od £0,025 %
pro L do +0,059 % pro F (u plemene J), s vyjimkou CP +0,085 % u vzorku plemene J. I postup B se uka-
zal, pFes urcité disturbance v pritb&hu k¥ivek, jako pouzitelny pro kontrolu stability méfeni p¥istrojtt
v rutinnich laborato¥ich pro testovani slozeni mléka v ptlro¢ni period€ ulozeni. V praktickém pou-
ziti viak slouzi jedna referen¢ni hodnota pro dany FPS od kalibrace ke kalibraci. Trvaly trend v opa-
kovatelnosti mé&Feni FPSs tak miize indikovat neadekvétni p¥istrojovy drift ve vysledcich. Pouzity po-
stup FPS je pouZitelny pro kontrolu stability m&¥eni p¥istrojit v rutinnich laborato¥ich pro testovani

dtlezitych ukazateldl kvality mléka.

mléko, pilotni vzorek, hluboké zmrazeni, dlouhodoba tidrznost, kontrola stability mé&¥ent, nepfima
metoda, infraanalyza, tuk, bilkoviny, po¢et somatickych bunék
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