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AHAJIU3 HA METOOU 3A
OBPABOTKA HA CEH3OPHMU
XAPAKTEPUCTUKUN HA KUCENO
MIAKO

Mupena MoppaHoBa, Enu KoctaauHoBa

Pe3rome: B pgoknaga € aHanmsvpaHa
Bb3MOXHOCTTA 3a MpUoXeHWe Ha Henapa-
METPUYHM METOOM 3a aHanmu3 Ha KUCeno MIsiKo.
HanpaBeH e u3bop Ha MeToaM 3a aHanua.
MpeoctaBeH e npuvep 3a obpaboTka Ha
OErycTauMoHHN OUEHKU U MpOrHo3vpaHe Ha
OpraHomnenTU4YHM nokasatenn u4pe3 wusbpaHute
mMeToaw.

Kmo4oeu dymu: Kuceno mnsiko, CeH3opHM
XapaKTepPUCTUKN, AHanus Ha rmaBHUTE
KOMMOHEHTN, YacTuyHa perpecus Ha Han-marnkuiTe
KBagpaTu

1. BbBeaeHue

Knucenoto  Mnako e  HauuMoHaneH
Bwnrapcku npoayKT nony4eH nog
AencTBMeTo Ha 3akBacka oT Lactobacillus
bulgaricus wn Streptococcus thermophilus.
MonyyeHunaTt npoayKT 3a0bIKUTENHO
cbabpxa xusm 6akrepmn. OcseH GakTrepumTe
OT  M3KMYUTENHaA  BaXHOCT ca M
metabonutute, oTAeneHn oOT TaAX. B
nuTepatypaTta ce NnocouyBa, Ye KOHCyMauusaTa
Ha KuCeno MINAKO OKasBa MONOXUTENHO
BNMsHME Bbpxy 6anaHca Ha MukpobHaTta
nonynaumsi B 4oBeLwkus Tpakt. Ctumynupa
Ce WMyHHaTa cuctemMa M aHTUTymopHaTa

aKTUBHOCT, HamMansiBa Ce HMBOTO Ha
cepymMHus xornecTeporn. Boratoto
CbAbpXXaHWe Ha Kanuun n yceosiemocTTa My
NpaBAT  KUCENOTO  MIIIKO  HEe3aMEHUM

N3TOYHMK Ha TO3M ENEMEHT.
B pesyntaT Ha opraHonenTUyHUs aHanms
ce TnonyyaBa KONMM4YeCTBEHA OLUeHka 3a
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1. Introduction

Yogurt is a Bulgarian national
product produced by the action of
yeast of Lactobacillus bulgaricus and
Streptococcus thermophilus. The
resulting product must contain live
bacteria. Furthermore, the bacteria
are of the utmost importance and
metabolites, separated from them.

The literature indicates that
consumption of yogurt has a positive
impact on the balance of microbial
populations in the human tract. It
stimulates the immune system and
anti-tumor activity, reducing
concentration of serum cholesterol.
Rich in calcium absorption it makes
the yogurt indispensable source of
this element.

Like a
analysis it

result of
gives

organoleptic
a quantitative
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NOTPEOMTENCKOTO KayeCTBO Ha KUCENOTO
Mnsko. MsBbpwBa ce € nomowta Ha
CEeTUBHUTE OpraHM Ha 4oBeka npwu
N3NbIHABaHe Ha CTPOro onpeaeneHn MeToam
M cnasBaHe Ha KOHKPETHUM TEeXHUKM 3a
onpegensgtHe [4,12].

[aHHUTE OT CEeH30pHUSA NaHen NU3BbPLUNI
AeryctaumoHHa OLEHKa Ha KMCEenoTO MIISIKO
MoraT da ce pasrnexgaT Kato TpumepHa
MaTpuua, Ccbabpxawa uHdopmauusa 3a
oueHsiIBaWMAa aerycratop, nokasatenure 3a
Ka4yecTBO 1 npobuTe. 3a Aa ce OUEHAT TOYHO
nscneaBaHUTE  MIIEYHU  MPOAYKTM  Ypes3
MHeHUsTa Ha gerycratopute e gobpe ga ce
pasrnexagart BCUYKM AaHHW, OTKOMKOTO Aa ce

ocpeaHaBaT.  OCHOBHMAT  HauvMH  3a
npeacTaBsHe Ha pesynraTtute oT
JeryctauyoHHaTa oLeHKa e Ypes anarpaMa B
nonsgpHa  KoopAvHaTHa  cucTtemMa  3a

OTAENHUTE MoKasaTenu KaTo BKYC, TEKCTypa,
LBSAT.

[obpuat ceH3opeH naHen TpsibBa pfa
nogaBa MHoOpMaUus, KOSATO €  TOYHa,
obobuieHa 1 npeumsHa. YCNewHUsaT aHanms
Ha XpaHWUTENHWTE MNPOAYKTM € pes3ynTtaT oT
NPaBUIHOTO npunaraxe Ha
WHCTPYMEHTapuym 3a OLEHKa Ha MHEHWETO
Ha OTAEnHUTE OEeryctatopy M Ha CEeH30pHUS
naHen Kkato Lsano.

HWBOTO Ha AOCTOBEPHOCT Ha onucaHusiTa
Ha OpraHoNenTUYHUTE XapaKTepPUCTUKN Ha
MIIeYHUTE NPOAYKTU Ca OT 3HayeHue 3a
TOYHOCTTAa B Wu3cnegBaHusita un  BusHec
peLleHusaTa.

B wu3BecTHUTE nuTEpaTypHU MU3TOYHULM
[3,4,5,7,8,9,10,11,12] ce noco4Ba, u4e
NOAXOAALL METOZ, 3a OLieHKa Ha MHEHMETO Ha
OTOENHUTE €eKCnepTM W 3a pasgensHe Ha
NPOAYKTU no Ka4yecTBo ca
HenapaMmeTpUYHUTE METOAMW.

LlenTa Ha goknaga e ga ce aHanusmpa
Bb3MOXHOCTTa 3a NpUNoXeHue Ha
HenapameTpuyHn MeToau 3a aHanmM3 Ha
AeryctaumoHHa OLeHKa Ha K1Mceno Misiko.

assessment of user quality of yogurt.
Performed by the sensory organs of
humans in carrying out strictly
defined methods and compliance
with specific techniques for
determining [4,12].

The data from sensory panel
committed tasting evaluation of
yogurt can be viewed as a three-
dimensional matrix containing
information on the evaluation taster,
guality indicators and samples. To
appreciate accurately studied dairy
products through the opinions of
tasters is good to consider all the
data rather than averaged.

The main way of presenting the
results of the tasting evaluation by
means of diagram in polar coordinate
system for individual characteristics
such as flavor, texture, color. The
good sensory panel must submit
information  that is  accurate,
summarized and precise. Successful
analysis of food products is the result
of the correct application of
assessment tool for the opinion of
individual tasters and the sensor
panel as a whole. The confidence
level of the descriptions of
organoleptic characteristics of dairy
products are important for accuracy
in research and business decisions.

In popular literature [3,4,5,7,8,9,10,
11,12] states that the appropriate
method for assessing the opinion of
various experts and separation of
product quality are nonparametric
methods.

The aim of the report is to analyze
the possibility of use of
nonparametric methods for analysis
of sensory evaluation of yogurt.
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2. HenapameTpuyHn wmMeTOAM 3a
o6paboTKka Ha CEH30pPHM AAHHM Ha
MJIeYHU NPOAYKTHU

B npaktukata, npu aHanM3  Ha

AEryCTaumoHHN OLEHKN Ha KUCENO MIISKO ce
M3non3eat HenapameTpuyHu MeToauM 3a
aHanu3 KaTto AMCMNEepPCMOHEH aHanua, aHanus
Ha  [NaBHWTE  KOMMOHEHTM,  YacTuyHa
perpecMsi Ha  HaW-mankite  KBagpatw,
0606LeH NpoKpyCT aHanu3, TbKbp aHanua,
napaneneH akTopeH aHanus, rhepapxvyeH
KITbCTEPEH aHanu3 M KoMOuHaumMm OT Teau
meToau. o yecTo nanonssaHn ca AHanu3 Ha
rMaBHUTE KOMMOHEHTW, Ype3 KOMUTO AaHHUTE
OT JerycraumoHHaTa oueHka ce npeactaBsaTt
B HOBO MPM3HAKOBO MPOCTPAHCTBO M ce
aHanuaupa 6nmsoctTa Ha npobute KbM

CbOTBETHMSI  OpraHonenTUYeH nokasaTters.
Odpyr no-4ecto npwnaraH MeTod  npu
obpaboTkaTa Ha pesynrtaTu oT

JerycrtaumoHHa oueHka e metoda ,YactmyHa
perpecus Ha Hal-mMankite  Keagpartu'.
MeToabT e noaoxoasy, Npy NPOrHo3npaHe Ha
OpraHonenTU4HM nokasartenu 4Ypes JaHHU 3a
PUINKOXUMUNYHU napameTpu Ha
nscnegBaHMs nNPoaykT kato pH, Tutpyema
KAUCENMHHOCT, CbAbpXaHue Ha OGakrtepuu,
BOAHO CbabpxaHue [4,10].

AHann3 Ha rnaBHUTE KOMIMOHEHTU
(PCA) [4,8,10,11]. WMsBnnyaHeTO  Ha
XapaKTepHU CBOWCTBa € TpaHcdopmaumst Ha
OpUrMHaNHUTE [OaHHW C  BCUYKUTE UM
NPOMEHNMBM B MU3BagKka OT peayuupaHu
TakmBa. M3nonseat ce BCUYKM U3MeEpPBaHUA
WNN MPOMEHIIMBK, KOUTO Ce MpoeKkTupaT B
Manka pasmepHa ob6bnact. [MpuyunHute 3a
M3BMMYaHE Ha XapakKTepHW CBOWCTBa Cca
cnegHute:

« HamanseBaHe Ha 4yecTOTHaTa neHTa Ha

BXOOHWUTE OaHHW;

* OcurypsiBaHe Ha  no-mManbk  Gpon
npusHaum 3a ycKkopsiBaHe Ha
KnacudukauuaTa;

* 3a pedyuupaHe Ha M3NMWbKa Ha

2. Methods for processing of

sensory data for dairy products

In practice, an analysis of the taste
evaluations of yogurt are used non-
parametric methods of analysis such
as analysis of variance, principal
component analysis, a partial least
squares regression, generalized
Procrustes analysis Tucker analysis,
parallel factor analysis, hierarchical
cluster analysis, and combinations of
these methods.

More commonly used are principal
components analysis through which
data from the tasting evaluation shall
be presented in a new feature space
and analyzed the proximity of the
samples to the appropriate
organoleptic indicator.

Another commonly used method in
the processing of the results of a
taste evaluation is the method patrtial
least squares regression. The
method is suitable for predicting the
organoleptic metrics via the data on
physicochemical parameters of the
test product as pH, titratable acidity,
bacteria content, water content.[4,10]

Principal component analysis
(PCA) [4,8,10,11]. The extraction of
intrinsic properties is a transformation
of the original data with all their
variables in a sample of reduced
data. All of the measurements or
variables are designed into small size
area. The reasons for the extraction
of intrinsic properties are as follows:

* Reducing the bandwidth of input
data;

* Providing fewer features for
acceleration of classification;

*To reduce the surplus of
information;

* To obtain the smaller dimension of
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MHopMauus;

» 3a nony4yaBaHe Ha no-marika pasmepHOCT
Ha OaHHUTe (B uaeanHus criydam — ase
pasMepHOCTM) C MWHMManHa 3aryba Ha
MHopMaumna 1 NO TO3M HAYUH LaHHUTE
ce BM3yanuampat no-gobpe.

3agayata Ha aHanusa Ha rnaBHUTE
KOMIMOHEHTHU e aa ce pasgensr
NPOMEHNMBUTE, KOUTO ca NUHENHU

KOMOMHaALMKM Ha OPTOroHanHUTE NPOMEHITNBY
N He ca KopenupaHu. [eomeTpuyHoO mMorat aa
ce NpeacTaBAT KaTo poTauMOHHA OC OKOJo
OpUrMHaNHUTE OaHHW B KOOPAUHATU CrPSMO
OopTOroHanHa OcC, nogpedeHu  CnpsiMo
KONMYECTBOTO BapuauuMm Ha OpUrMHanHuTe
AaHHK, C KOUTO Ca CBBbP3aHW.

Ako ce pasrnega m3Bagka (X,y), KbAeTo
NPOMeHNMBaTa X € BXOo4Ha NpOMeHn1Ba, a 'y
€ 3aBMCMMa NPOMEHNMBA CNpsiMO X U TpsibBa
Aa ce onpegenu y ot xe[ylx], perpecvoHHaTa

NMMHMA Cce onucBa CbC  3aBMCMMOCTTA
y=m.X+C, KOWTO npeacTaensiBa cyma oOT
KBagpatute oT nepneHankynapHuTe

Pa3CTOSHUA OT TOYKMTE C KoopAaumHatu (X,Y)
A0 Ta3n npasa, NPOMeHnMBaTa, gemHupaHa
OT NMHMSATa € NbpBaTa rnaBHa KOMMOHEHTA,
JokaTto BTopata KOMIMOHeHTa € NpOMEHNUBa,
AeduHMpaHa OT §MHUA, OpTOroHanHa Ha
mbpBaTa.

AHanM3bT Ha [MaBHUTE KOMMOHEHTU
cb3fasa OpTOroHanHa KoopAnHaTHa
cucTema, npu KOSITO OcuTe ca NoapeneHn B
3aBUCUMOCT oT avcnepcuara B
OpWUrMHanNHUTE OaHHK, 3a KOUTO Ce OTHacH
CbOTBETHATa  [MlaBHAa  KOMMOHEHTa W
avcnepcumte U aucnepcusita B rnaBHUTE
CTOMHOCTW. B kOBapmaumoHHaTa maTtpuua Ha
AaHHUTE:

K=E[(x—%)

MoraT ga ce BUAAT BapuauumTe 3a BCska
pPasMEPHOCT B OCHOBHMS OuaroHan u
koBapuyauumMTe Ha Tasu, KOATO He € B
avaroHan. Ako maTpuuaTta e auaroHanHa,

the data (into the ideal case — two

dimensions) with a minimum loss of

information and in this way data are
displayed better.

The object of the analysis of the
principal components is to separate
the variables which are linear
combinations of orthogonal variables
and not correlated. Geometrically can
be represented as a rotational axis

around the original data into
coordinates to orthogonal axis
stacked against the amount of

variations of the original data with
which they are associated.

If consider the sample (x,y), where
the variable x is an input variable,
and y is the dependent variable
against x and the relation should be
determined from at he [ylx], the
regression line is described by the
relationship y=m.x+c, which is the
sum of the squares of the
perpendicular distance of the points
with coordinates (x,y) to this line, the
variable defined by the line is the first
principal component while the second
component is a variable defined by a
line orthogonal to the first.

The analysis of the principal
components creates an orthogonal
coordinate system in which the axes
are arranged according to the
variance into the original data, to
which the respective main
components and dispersion and
dispersion in the main values. In the
covariance matrix of the data:

«y
It can be seen the variation for each
dimension in the main diagonal and
covariances to that which, is not
diagonal. If the matrix is diagonal, the
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NPOMEHNMBUTE Ca He3aBUCMMW N B TO3U
cnyyan gaHHWTe moraT Aa ce Bu3yanuaupar
ypes3 cpefHoKBagpaTU4HaTa UM rpeLlka Kato
ce n3bepat TakmBa C Hau-ronsiMa guUcnepcust.
Ako mMaTpuuaTta He e aguaroHanHa Ta Moxe aa
ce TpaHcopMmpa OO TakaBa vpe3 maTpuua,
CbCTaBeHa OT COOCTBEHWUTE N BEKTOPWU KaTo
OocHoBeH AuaroHan. [MpusHauuTe, KOUTO Lie
Ce M3rnonaBaTt ca COBCTBEHUTE BEKTOPWU KaTo
TerrioBHa cyma OT BCUYKM U3MepBaHUS.

KoBapuauuoHHata maTpuua  cymupa
aucnepcunte B AaHHUTE, COBCTBEHUTE W
BEKTOPM MoKas3BaT OCHOBHUTE TMOCOKM Ha
ancnepcusata UM CBbp3aHMTe  COBCTBEHM
CTOMHOCTH naeat amnnuTygaTa Ha
avcnepcudara okorno Tte3n ocu. CobecTBeHuTe
BEKTOPU Ha koBapuauuoHHata matpuua K ce
CBbp3BaT KaTtO f[flaBHa OC WA [flaBHU
KOMMOHEHTN Ha gucnepcuata Ha [OaHHuTe.
AHanM3bT Ha  [MAaBHUTE  KOMMOHEHTU
M3rnons3ea aHanu3 Ha COOCTBEHUTE BEKTOPU
Ha K 3a HamupaHe Ha pegyuupaHo pasMepHO
NPOCTPaHCTBO.

YacTnuyHa perpecuss Ha HaW-mankute
kBagpatu (PLSR) [4,10]. MNpn 103N ™MeTOL,
KaTo perpecopu He ce u3nonssaT OUPEKTHO
CEH30PHUTE [aHHW, a HOBW PErpecuoHHU
doakTopu (latent variables). Teaun cpaktopu ce
npecMmdatart Kato ce oTyuTaT BapuaumuTe
KakTo B He3aBuMCUMWUTE NpOMeHnmBM X
(opraHonenTUYHUTE [OaHHM), Taka U B
3aBYCUMUTE NPOMEHNMBU Y (CbObpXaHue Ha
onpeaeneHn XMMMYHNU KOMMOHEHTM unu ap.)
efHoBpeMeHHO.  [lbpBUAT  perpecuoHeH
dhakTop nNpeacTasnsiBa NMMHeHa KoMbuHaums
OT BCUYKM CEH30pPHM AaHHM U ce onpeaensi
Taka, Ye CbOTBETHUS MoKasaTen, KOWUTO ce
onpefens, Aa ce oueHsBa Han-gobpe. Mpwu
onpegensaHe Ha BTOpUS (pakTop, MbPBO Cce
nony4yaBat  pasfnvkuTe  Mexay MbpBo-
HayanHUTe W OueHeHuTe npu nbpBaTa
CTbMKa CMNeKTpanHM AaHHW 3a NapamMeTbpa,
KOUTO ce Tbpcu. Brtopuatr  daktop
npeacraBnsBa fvHeMHa KombuHaumsa oOT
ocTaTbUMTE OT OpPraHoOMEeNnTUYHUTE OaHHW,

variables are independent and in this
case, the data can be visualized by
their mean square error by selecting
those with the greatest dispersion. If
the matrix is not diagonal, it can be
transformed to such through the
matrix consisting of its own vectors
as the main diagonal. The features
that will be used are the eigenvectors
as the weight sum of all
measurements. The  covariance
matrix sums the variances in the data
its own vectors show the main
directions of  dispersion and
associated eigenvalues give ampli-
tude variance around these axes.

The eigenvectors of the covariance
matrix K are taken together as main
axis or principal components of the
dispersion of the data. The principal
components analysis uses the
eigenvectors of K to find a reduced
dimensional space.

Partial least squares regression
(PLSR) [4,10]. In this method, as
regressors are not used directly
sensor data but new regression
factors (latent variables). These
factors are calculated taking into
account simultaneously the variations
in both the independent variables X
(organoleptic  data), and the
dependent variable Y (content of
certain chemical components or
other). The first regression factor is a
linear combination of all sensory data
and is determined so that the
corresponding indicator that is
assigned to be best evaluated. In
determining the second factor first
given the differences between the
original and estimated in the first step
organoleptic data parameter which is
searched. The second factor is a
linear combination of the residuals of
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onpeerneH OTHOBO Taka, Ye [a oueHsBa Haw-
pobpe  octatbuMTe  OT  onpedeneHus
napamMeTbp W T.H. OO0 NOMy4YaBaHETO Ha
onpeperneH 6pon perpecnoHHM akTopu.

3a uenute Ha wu3crnegBaHeTo, MeToaa
YacTuyHa  perpecuss Ha  Han-mankuite
KBagpaTn € M3non3BaH 3a onpeaensiHe Ha
3aBMCMMOCTTa  Mexay MaTpuuata  Ha
NPOrHO3HUTE CTOMHOCTM X W 3aBUCUMUTE
NPOMEHSTMBU Y. CronHocTuTe Ha
napameTpuTe, KOUTO Ce U3MEHAT B MITEYHUTE
NPOAYKTU NMpU (PU3NKO-XUMUYEH aHanu3 ce
n3non3eat KaTo MPOrHO3HW, a CeH3opHaTa
OLeHKa — KaTo KanMbpoBbYHK 3a 3aBMCMMaTa
npomennuea Y. OntumanHuar  Gpon
KoeMUMEHTM 3a YacTuyHaTa perpecust Ha
Han-ManknTe KeBagpaTu € onpegeneH 4pes

HaTpynBaHeTo Ha Aaucnepcusita B Y.
OueHkata Ha nporHo3vpawms Mogen e
M3BbpLUEHA Ype3 CpeaHOKBaapaTUYHUTE
rPELLKN Ha KannbpupaHe 1 Banugauus.

3. NMpumep

3a uenute Ha u3cnegBaHeTo  ca
M3Mon3BaHW [OaHHW 33 KACENO  MNSKO,

MOSy4eHO OT CMEC Ha KpaBe M KO3e MISKO, B
pasfnMyYHN CbOTHOLLUEHWS, NpeacTaBeHn B [6].
B Tabnuua 1 ca nocoYyeHn OCHOBHU AaHHW 3a
N3CneaBaHOTO KUCENO MIIAKO. XUMWYHUAT,
MUKPOBUMOMOrMYHNSA U CEH30PHMSA aHanus ca
no MeToaukuTe, npeacraseHu B [1,2].
Tabnuua 1.
OCHOBHM faHHM 3a nscnegBaHnTe Npodu

organoleptic data set again so as to
evaluate the best remnants of
parameter definitions, etc. to give a
number of regression factors.

For the purposes of the study, the
method PLSR is used to determine
the relationship between the matrix of
the estimated values X and
dependent variables Y. The values of
the parameters which vary in dairy
products at the physico-chemical
analysis used as prognostic and
sensor evaluation - as calibration of
the dependent variable Y. The
optimal number of coefficients for
partial least squares regression is
determined by the accumulation of
dispersion into Y. The evaluation of
the prediction model was made by
mean-square error of calibration and
validation.

3. Example

For the purposes of the study were
used data for yogurt derived from a
mixture of cow's and goat's milk, in
various ratios presented in [6].

Table 1 gives the basic details of
the study yoghurt. Chemical,
microbiological and sensory analysis
methodologies are presented in [1,2].

Table 1.
Basic data about the analyzed samples

Mnsko DPU3NKO-XMMUYHM NOoKasaTenu CeH3opHa oLeHKa
Milk Physicochemical indicators Sensory characteristics
Mpo6a S 9533 5 >
samol| g2 | Ss | |HGLS] Q82 | L] He| Y2 |ye| giss
° |ds| gz =390z 29558 83 35 gz g dis
38 | 938 HSE2 OlgoZe O| gz | 3@ 9| 0lg3 g
<10 | 2@ FlgFg 4w s << | 8 £ 3
Q o © o B g <
= ol ol g
Al 0,00 100,00 | 4,09 0,90 8,40 580 | 6,70 | 4,20 |4,60 4,80
A2 25,00 | 75,00 | 4,11 0,87 8,61 6,40 | 6,60 | 5,00 |4,80 5,30
A3 50,00 | 50,00 | 4,12 0,85 8,62 590 | 6,60 | 580 |5,90 5,90
A4 75,00 | 25,00 | 4,16 0,83 8,87 6,70 | 6,40 | 6,70 |6,30 4,70
A5 1100,00] 0,00 |4,19 0,80 8,61 6,90 | 5,70 | 570 |5,50 6,80
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B Hactoswara pabota, nocoveHute
AaHHM ca obpaboTteHn ¢ metoante PCA nu
PLSR. Ha dwmrypa 1 ca npeacraBeHn
pesyntatmy  OT  aHanM3  Ha  [MaBHU
KOMNOHEHTW. Ha npaktuka ce Tbpcu
HeobXoouMUAT OpON TMaBHM KOMMOHEHTH,
ypes kouto pJa ce onuwe70-80% ot
Bapuauusata B AaHHuTe. Tasn nHpopmaums
ce obobwaBa B rpadmka Ha BapuaummTe
(pas3nnyHUTE OT Hyna COBCTBEHM CTOMHOCTW)
B 3aBMCMMOCT OT HOMepa rnaBHUS
KOMMOHEHT (HOMepa Ha COBCTBEHMS BEKTOP).
OT durypa 1a) ce Bmxaa, Ye 3a onvcaHve Ha
npeacTtaBeHnTe [aHHM OT OpraHonenTuyHa

oueHka ca HeobxoaMmu [OBe  rNaBHU
koMnoHeHTW. Ha curypa 16) ca npeacraBeHu
pesynaTute oT aHanuaa Ha

OpraHonenTUYHUTE OaHHW, NPEeaCcTaBeHU C
OBE rMnaBHN KOMMNOHeHTW. lMpobun A2 n A3,
KOUTO Ca CbC CbAbpXaHue Ha Ko3e/kpase
MNAKO B CbOTHoweHune 25/75 wn 50/50
nokassar BUCOKM OpraHonenTU4H
nokasatenu. lNpoba A5 e c Bucoka obua
npuemnmeocTt. [lpoba Al, npuroTBeHa
M3UANO C KpaBe MISKO € C  HaW-HUCKK
OopraHonenTU4Hn nokasartenmu cnopeq
OLEHKMUTE, MNOCOYEHM OT Aerycratopure.
Pesyntatute nokassaT, 4Ye gobaBsHETO Ha
KO3e MISiKo nogobpsiBa opraHoNenTu4HUTeE
nokasaTtenu Ha KparHUs nNpoaykKT.

bl p— : ' : :
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eigenvalue
i
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eigenvector number

a) onpegensiHe Ha Heobxoaumus 6pow rmaBHM
KOMTMOHEHTH
a) determination of the required number of principle
components
®ur.1. Pesyntatn oT aHannM3 CeH30pPHU
XapakTepucTtuku ypes metog PCA

L — . o

In this study, these data are
processed by the methods PCA and
PLSR. Figure 1 presents the results
of principal components analysis. In
practice, is sought the required
number of principal components by
which to describe the 70-80% of
variance in the data. This information
is summarized in the schedule of
variations  (different from  zero
eigenvalues) as the principal
component numbers (numbers of
their eigenvector). From Figure 1la)
can be seen that for the description
of the data from an organoleptic
evaluation requires two principal
components. Figure 1b) presented
the results from organoleptic analysis
of data submitted by two principal
components. Samples A2 and A3,
which are content of the goat/cow
milk in ratios of 25/75 and 50/50
showed high organoleptic properties.
Sample A5 has a higher overall
acceptability. Sample Al prepared
entirely with cow's milk has the
lowest organoleptic indicators
estimated mentioned by tasters. The
results show that the addition of goat
milk improves organoleptic

parameters of the final product.
1.5 """""""""""""""""""""""""""""""""" FTTTTTTTTTR

] SO — — SR S— S—

-------------------

PC1

0) NpeacTaBsHe Ha CEH30PHM JaHHKN Ype3
ABE rMaBHN KOMMOHEHTU
b) representation of sensory scores by two
principal components
Fig.1l. Results from analysis of sensory
scores by PCA
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Btopuar etan ot Hactoswarta paborta e
CBbp3aH C OUEHKa Ha Bb3MOXHOCTTa 3a
nporHosnpaHe Ha OopraHonenTU4Hu
nokasatenu ype3 PUMKOXUMUYHUTE
napameTpu Ha npoaykta. Kato kputepui 3a
OLEHKa € un3nona3BaH KoeMUUMEHTBT Ha
onpepeneHocT R2.

Ha durypa 2 ca npegcraBeHu pesynratu
OT 4YaCTU4yHa perpecuss Ha Han-mankmte
kBagpatn. [lporHo3vpaH e nokasaTenar
TEKCTypa Ypes3 aKTMBHaTa KUCEeNMHHOCT pH u
ype3 CbabpXKaHMETO Ha BaKkTepun B KpanHUS
npoaykt. Pesyntatute nokaseart, 4pes3
CbObpPXKaHNETO Ha BakTepun moxe ga 6bae
NporHo3MpaHa TekcTypata Ha  KpavHus
npogykt  (R?=0,9).  CroifHocTuTe  Ha
aKTMBHaTa KUCENMHHOCT He ca NOLXOOsLL
MHOMKATOP 3a onpegensiHe Ha MocoYeHUs
OpraHonenTUYeH nokasarern.

-

830 = 0,5043x + 2,7164
R? = 0,5043

6,00

Texture predicted by pH

Texture predicted by Total Lacticacid

5 50

= 00

6,00 6,50
Texture
a) nporHo3upaxe ypes pH
a) prediction by pH

®dur.2. NporHo3npaHe Ha TeKcTypa no
PpU3NKO-XMMMYHM NOKa3aTenu

Ha curypa 3 ca npeacraseHn B 0606LLeH
BMO pe3yntatute OT npoBepkaTa Ha
Bb3MOXHOCTTa  3a  MpOrHO3WpaHe  Ha
OpraHonenTU4yHUTE nokasaTenn TeKCTypa,
BKyC M o6wa npvemnuBoCT. AKTUBHaTa
KMCENMHHOCT HE € NMoaxoAsl, napameTbp 3a

nporHo3vpaHe Ha nocoveHuTe
opraHonenTu4yHn nokasartenu (stO,S).
PesynraTtute rokassar, ye ypes

CbAbpPXaHNETO Ha 6aKTepvw| moraTt ycnewHo

The second phase of this work is
related to assessing the possibility of
predicting organoleptic performance
through the physicochemical
parameters of the product.

As a criterion for assessment has
been used the coefficient of
determination R?.

Figure 2 presents results from a
partial least squares regression.
Predicted indicator is texture by
active acidity pH and by the content
of bacteria in the final product. The
results show, by the content of
bacteria can be predicted texture of
the final product (R?=0,9). The values
of active acidity are not an
appropriate indicator to determine
that organoleptic indicator.

= 0,8909x + 0,5979
" |R?=0,8909

o

badtkria
L

3 3

55 &
Texture

B,5 7

0) NporHo3upaHe 4Ypes obLL0 CbabpXKaHUe Ha
nakrto 6akrepuu

b) prediction by total Lactic acid bacteria

Fig.2. Prediction of texture by
physicochemical indicators

Figure 3 summarizes the results of
the verification of the ability to predict
the organoleptic indicators texture,
taste and overall acceptability. The
active acidity is not an appropriate
parameter for predicting these
organoleptic indicators (R?<0,5).

The results demonstrate that the
total bacteria count can be used for
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Aa 6baaT NPOrHO3MpaHU MokasaTennTe BKYC
n Tekctypa (R?=0,71-0,89), HO TO3W
napameTbp He e MoaXoasLy 3a onpenernsHe

successfully  prediction of the
parameters taste and texture
(R?=0,71-0,89), but this parameter is

Ha obwarta npuemMnuMBOCT Ha kKucemnoto hot suitable to determine the overall
MIISIKO. acceptability of the yogurt.

1,00

0,80

0,60

0,50

0,30

0,20

0,10

I pH Titratabe Acidity Total Lactic acid bacteria

M Texture Mtaste M@ Overall Acceptability

®wur.3. CToitHOCTM Ha KoeduumeHT R’ npu
nporHo3mpaHe Ha CeH30pHU NoKa3saTenu

4. 3aKknoyeHue

B Joknaga e aHanuampaHa
Bb3MOXHOCTTA 3@  MNPUMNOXEHMEe  Ha
HenapaMmeTpuyHM MeToau 3a aHanuM3 Ha
kmceno wmnsko. OT npernega Ha
nuTepaTypHUTE U3TOYHULM Ce YCTaHOBWU,
4ye nMo-4YecTo WM3MONn3BaHM ca MeToauTe
aHanu3 Ha rnaBHUTE KOMMOHEHTUM — 3a
obpaboTka Ha AerycrtaumoHHa oueHKa Ha
KMceno MMSKO M MeToga 4acTUdHa
perpecms Ha Haun-mankute KBagpatm — 3a
nporHo3npaHe Ha OpraHonenTUYHK
nokasarenu ype3  PUIMKOXUMUYHUTE
CBOWCTBA Ha npoaykra.

lMpeactaBeH € npumep 3a aHanuMs3 Ha
KMceno Mmsiko, rnosy4eHo OT CMec Ha Ko3e
N KpaBe Mnsko. Pesyntatute nokasear, ve
N3Mnon3BaHMTE MeToau ca NoaXoAsLln 3a
onpefensHe Ha XapakTepuUCTUKUTE Ha
npogykta M NPOrHo3nMpaHe Ha OpraHo-
nenTMYHUTE MYy nMoKasaTenu, KoeTo TIw
npasu Nosie3eH MHCTPYMEHT 3a LuenuTe Ha
oby4eHneTo, cumynaumsTa n
BU3yanusauusaTa Ha AaHHW OT TO3U Tun.

BnaropapHocTu

OTyactn un3noxeHute maTtepunanm ca

Fig.3. Values of the coefficient R? in
prediction of sensory parameters

4. Conclusion

The report analyzed the possibility
of use of non parametric methods for
analysis of yogurt.

By the review of the literature is
found that the more commonly used
methods are the principal component
analysis — for processing a tasting
evaluation of yogurt and the method
partial least squares regression — to
predict the organoleptic metrics via
the physicochemical properties of the
product.

Shown as example is the analysis
yogurt derived from a mixture of
goat's and cow's milk.

The results show that the methods
used are appropriate for the
determination of product
characteristics and prediction of its
organoleptic indicators, making them
a useful tool for training, simulation
and visualization of data of this type.
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