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AHAINN3 HA OAHHU OT

OPIrAHONENTUYHA OLIEHKA HA
MAJTIOTPAUHN BAPEHO-MYLWLEHNU

KOJIBACH

3natuH 3narteB, MBaH lNeHyeB, CtedaH

Pnbapcku, CtaHka banuyeBa

Pe3rome: [aHHuTe OT oOpraHonentuyHa
OLIeHKa Ha Ka4eCTBOTO Ha MarnoTpawH1 BapeHo-
nyweHn konbacu ca  obpaboteHn C
HenapamMeTpu4yHyn  MeToau  3a  aHanus.
[oknagBaHo e BMMSHWETO Ha eKcrnepTute npu
OLleHKa Ha opraHonenTU4YHUTE MnokasaTenu Ha
nscrieBaHuTe NPOAYKTH.

Kmo4yoeu Oymu:. CeH3opeH
ManoTpanHn BapeHo-nyLleHn
HenapameTpuyeH aHanus Ha AaHHN

naden,
Konbacu,

1.YBog

OpraHonenTuyHuAT aHanms e
KayecTBEeHa XapakTepucTuka Ha roToBUS
npoaykt. M3sbpliBa ce C nomowta Ha
CETMBHUTE OpraHn Ha YoBeKka npu
M3MbfHSABAaHE HA CTPOro onpeaenexHun
METOAM U crasBaHe Ha KOHKPETHU TEXHUKU
3a onpegensHe [1,3,7,10].

Hanpuwmep, BbHWHMAT  BMO  Ha
konbacute e NMbpBUAT MPU3HaK, MO KOWTO
KOHCymaTopa npeueHs n n3bupa gageHus
NPOAYKT.

[laHHUTe OT ceH30pHMS NaHen moraT ga
ce pasrnexgart KaTto TpUMepHa maTtpuua c
OUEeHsiIBalUMA  eKcnepT, MokasaTen 3a
KayecTBO M npoba. 3a ga ce OUEeHAT TOYHO
nscnegBaHMTe npobu M MHEHMSATa Ha
ekcrneptTute e Oobpe ga ce pasrnexagar
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1. Introduction

The organoleptic analysis is
gualitative characteristics of the
finished product. Performed by the
sensory panel of humans in execution
of strictly defined methods and
adherence to specific determination
techniques [1,3,7,10]. For example,
the appearance of the sausages is
the first indication that consumers
decide and choose the product.

The data from the sensory panel
can be considered as a three-
dimensional matrix of the evaluation
expert, quality indicator and sample.
To assess accurately the analyzed
samples and the opinions of experts
is better to consider all of the data
rather than It's averaged values
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BCUMKN  [a@HHMU,
ocpeaHsBear [5,6,11].

Llenta Ha HacToAwmAa Ooknag e ga ce
HanpaByn  aHanM3  Ha  daHHM  OT
JerycraumoHHa OueHKa Ha ManoTpanHu
BapeHo-MyLeHn konbacu OT MTu4e Meco,
KaTo ce M3rnoni3Bat TPMMEPHU MaTpuum Ha
OaHHUTE.

OTKOJIKOTO aa ce

2. MaTtepuan n metoam

M3nonaegaHu ca Tpu Buga manoTpanHu
BapeHo-nyLeHn konbacu, nponsseneHn no
TEXHONOrn4Ha OOKYMeHTaums Ha
nponssoauTen oT rpag KapnoBo,
burrapus. CraHgapTHUTE aHanuau  ca
HanpaBeHn B nabopatopusi no ,Meco u
MECHM npoaykTn” Kbm cekumsa ,Meco wu
MeCHIU npoayktn” KbM Kategpa
-Mopdororna, gusnonorua u xpaHeHe Ha
XMBOTHUTE” npu ArpapeH akynteT KbM

Tpakunckn yHmBepcuteT — rp. Crapa
3aropa.
Konbacute ca npousBegeHun  OT

OCHOBHUTE CypOBUHH — nuneLuko
MEXaHU4YHO ODE3KOCTEHO MECO U NureLlka
KOXHa eMyrcnda B CbOTHOLLEHUA, NMOCOYEHN

Ha cpurypa 1.

[5,6,11].

The aim of this report is to analyze
the data from the tasting evaluation of
perishable boiled-smoked sausages
from poultry, using three-dimensional
matrix of data.

2. Material and methods

Used are three types of perishable
boiled-smoked sausages produced by
technical documentation of a
producer of Karlovo, Bulgaria.

The standard analyzes were made
in laboratory ,Meat and Meat
Products” in section ,Meat and meat
products®, at the Department of
.Morphology, Physiology and Animal
Nutrition* at the Faculty of Agriculture
at the Trakia University — Stara
Zagora, Bulgaria.

Sausages are made from the basic
raw materials — chicken mechanically
separated meat and chicken skin
emulsion in proportions shown in
Figure 1.

[Mpoba 1 Mpoba 2 [Mpoba 3
Sample 1 Sample 2 Sample 3

CboTHoLeHue 85:15

CboTHoLleHue 80:20

CboTHoLleHue 75:25

Proportion 85:15

Proportion 80:20

Proportion 75:25

dur. 1. iscnegeaHu npobu oT BapeHO-NyLLEHN

Konodacu

OpraHonenTUYHUAT aHanmu3 Ha TpuTe
acopTMMeHTa MarnoTpaiH1 BapeHo-MyLLIEeHM
konbacu e MpoBedeH OT eKcrnepTw,

Fig. 1. Analyzed samples of boiled-
smoked sausages

The organoleptic analysis of the
three assortment perishable boiled-
smoked sausages was performed by
tasters, according to BDS 9391-79.
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cbrnacHo b[1C 9391-79.

Mpu aHanmsa  perycratopute  ca
pasgenenu B iBe rpynu no Bb3pact: [pyna
1 po 35 rog; Npyna 2 Hag 35 rog,.

B Tabnmua 1 ca nocodeHun pesyntatute
OT opraHonenTuyHaTa OUeHKa Ha TpuTe
npobwn konbacu no CcTaHOapTeH MeToa,
pasgenexHy no rpynu crnoped Bb3pacTtTa Ha
AerycratopuTe U3BbpLUMN aHanm3aa.

In the analysis the tasters were
divided into two age groups: Group 1
up to 35 years; Group 2 above 35
years.

Table 1 shows the results of
organoleptic evaluation of the three
samples of sausages by a standard
method, divided into groups according
to age of tasters that were performed
the analysis.

Ta6nuua 1.
u Table 1.
Pe3yJ1TaTVI OT opraHnonenTn4yHaTta .
Results of the organoleptic
OLeHKa .
L evaluation
Popma
pasmep,
Kasarenu BLHLHA
eatures NOBLOXHOCT Pa3pe3Ha noBbpxHocT | KoHcuUcTeHuus Apomart Bkyc
NOBBPXHOCT The cut surface Consistency Scent Taste
Shape, size,
external
surface
Mpo6 oyna | [byna oyna pyna Fovia pyna
Sample 1 2 Ipyna 1 [pyna 2 1 [pyna 2 1 [pyna 2 —QlL 2
group group group 1 group 2 group group 2 group | group 2 = group
1 2 1 1 group 1 2
sl 3,40 3,25 3,80 3,50 2,80 2,50 | 3,20 2,25 2,60 3,00
s2 3,20 3,25 3,40 3,25 2,20 2,75 3,00 2,00 2,40 2,50
s3 3,00 3,00 3,60 3,00 2,00 2,75 | 3,60 2,25 2,40 2,50

®dopMMpaHETO Ha KOMEKTUBHU OLEHKN
Mo CbLLECTBO NpeAcTaBnsiBa ocpeaHsBaHe
Ha MONnyyYyeHUTe WHOMBUAYANHU OLEHKM.
Mpn TOBa Ha oOcCHOBaTa Ha pPasnUyHU
NpeanocTaBkm  ce  npepnonara,  ye
KOMNeKTMBHaTa oOUeHKa e Mo-HagexaHa wu
NO-4OCTOBEpHA OT MHAMBMAYyanHaTa.

OueBngHO €, Ye ocpefHsiBAHETO UMa
CMUCBLN caMO Toraea, Korato OLEeHKuTe ca
cxogHn  nomexgy cu. Camo  korato
OTAenHuTe CTOMHOCTM Ce pasnunyasat
Marnko OT cpefgHaTa, T MOXe Aa Chyxwu
KaTo AOCTaTbYyHO npeacTtaBuTeneH
nokasaTten Ha pasrnexgaHarta CbBKYMNHOCT.

3artoBa nonyyeHara KONeKT1BHa
OLeHKa MMa peaneH CMUCBLIT CamO ako
MeXgy  WHOMBWAOyanHWTe OUEHKM Ha
pjerycrtatopuTe CblUecTByBa [AOCTaTb4HO
BMCOKa CbracyBaHOCT.

The formation of the collective
evaluations is essentially an average
weighting of the individual
evaluations. Accordingly, on the basis
of various conditions is assumed that
the collective evaluation is more
reliable and more accurate than the
individual. Obviously, The averaging
only makes sense when the
assessments are similar. Only when
the individual values differ slightly
from the average, it can serve as a
sufficiently representative indicator of
the consideration set. Therefore, the
resulting collective evaluation has real
meaning only if between individual
assessments of tasters there is a high
enough coherence.
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Moxasaren 1

MNoxasaren 2

Excneprtj

Mokasaren i

Excnepr 2

Mpoba 1 Mpo6a2 Mpoba3

®wur. 2. CTpyKTypa Ha AaHHUTE OT CEH30PEH
aHanus

MMokasaten 3a cbrnacyBaHoOCTTa Ha
OLeHK1TEe Ha gerycratopure ca
KOEPUUNEHT BT Ha Bapuauus n
aucnepcusTa Ha JaHHuTEe [5].
KoepmumeHTbT Ha Bapuaumsi € OTHoLIeHue
Mexay cpefHO apuTMeTudHaTa CTOMHOCT
Ha oOueHkuTe OT Jerycratopure W
CTaHOapTHOTO MM OTKITOHEHWE, N3pa3eHo B
npoueHTn. Kato kputepun moxe ga oboe
n3non3saHo npaBunoTo, ye ako
KOeUUMEHTLT Ha Bapvauus e no-manbk
ot 30%, TO MHeHuATa Ha ferycrartopurte
MoraT fa ce npyemMart 3a CXOOHW.

[aHHuTe OT opraHoONenTUYHUA aHanus
norny4eHn OT BCUYKW Jerycratopu ca
aHanuMaupaHu ¢ metoauTe:

» AHanus Ha cboTtBeTcTBUATa [2,4]. 3a
peanu3npaHe Ha TO3M MeTog €
n3nonseaH rpaduyeH WHTepdenc Ha
oubnuoteka B Matlab, paspaboteH oT
Lorenzo-Seva n konektus [4];

» AHanuMs Ha rnaBHUTE KOMIMOHEHTU
(PCA) [5,8,9]. MeToabT € nanonseaH 3a
onpegensHe Ha Heobxogumunsa 6Gpon
rMaBHW KOMMOHEHTU, MO KOUTO Jda ce
npeacrasu pasnpefeneHneTo  Ha
npoburte cnopepg nony4yeHuTe
KayecTBEeHW nokasaTtenw;

» [lokasaten 3a cbrnacyBaHoCTTa Ha
OLEeHKUTEe OT CEeH30pHWA naHesn ca
KoepmMuUMeHTbT Ha  Bapuauua U
aucnepcusaTa Ha gaHHuTe [3].

. MNpo6an Excnepr 1
Fig. 2. Structure of the sensory data

Indication of coherence of the
tasting evaluations are the coefficient
of variation and the variance of the
data [5]. The coefficient of variation is
the ratio between the average of the
assessments of the tasters and their
standard deviation, expressed as a
percentage. As a criterion can be
used the rule that if the coefficient of
variation is less than 30%, the
opinions of experts can be considered
as similar.

The data from the organoleptic
assessment received by all of the
tasters were analyzed by the
methods:

» Correspondence analysis [2,4].
For realization of this method is used
GUI of a library in Matlab, developed
by Lorenzo-Seva et al [4];

» Principal components analysis
(PCA) [5,8,9]. The method is used to
determine the required number of
principal components to present the
distribution of the samples according
to the received quality indic

» ators;

» Indicator of the consistency of
the assessments of sensory panel
are the coefficient of variation and
variance of the data [3].
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3. PesynTtaTtu u auckycus

AHanus Ha AaHHUTe oT
opraHonenTuyHa oLeHKa ypes
KoehuLMeHT Ha Bapuauma. AHanM3bT Ha
OaHHUTE OT CEH30PHMSA MaHen e HanpaBeH
KaTo € OTYeTEeHO OTKIOHEHMETO Ha
OLeHKWUTEe OT Jerycrtatopute 3a OoTherHuTe
npobun. KaTto Kputepun e M3nNon3eaH
KoedUUMEHT Ha Bapuaums.

Ha dwmrypa 3 ca npeacraBeHu
pesyntatu 3a koeduumeHTa Ha Bapuauus
Mexay oThaenHuTe oueHku. 3a rpyna 1
pasnuuMa B MHEHWsiTa ce nonyyaeaT 3a
nokasaTenute KOHCUCTEHUMSA U BKyC npwm
npoba 2 m 3a npoba 1 pasnuumata B
MHeHusATa ce HabnogasaTt 3a nokasarens
“Bkyc”. lpn rpyna fgse ce Habnogasa
€[0HaKBOCT Ha MHeHuATa TbK KaTo
KoepmumMeHTa Ha Bapuauus 3a BCUYKK
oueHkn e noa 30% npu BCUYKM Npoodu.

3. Results and discussion

Analysis of data from an
organoleptic evaluation by a
coefficient of variation . The analysis

of data from sensory panel is made by
designated deviation of the
evaluations of tasters for individual
samples. As a criterion is used the
coefficient of variation.

Figure 3 presents the results for the
coefficient of variation between
evaluations. For group 1, differences
of opinion are given for indicators
“consistency” and “taste” for sample
2. For the 1st sample differences of
opinion are monitored for the indicator
“taste”. In group 2 was observed
uniformity of opinion as the coefficient
of variation for all of evaluations is
below 30% for all samples.

0,50
0,40
0,30

0,20
0,10 II II I
0,00

\l| 14,

Faspesna  Konowoienos lapue
NOEPXHOT

— 3%

I a1 cample 2 sample 3

0,40

0,30

0,20

- II II II I
0,010

F=pszna  KoHonoTzHL@ [Aapuc
NaELIIROCT

B’bHLIH
MapLpsIeaT

N rple 1l N sapls 2 s=ple I

— 0

a) rpyna 1 nog 35 roannm
a) group 1 under 35 years old

©) rpyna 2 Hag 35 roavHu
b) group 2 above 35 years old

dur. 3. KoepunumneHT Ha Bapmaunsd 3a
nacnegsaHuntTe Npobwu cnopep rpynarta Ha
aerycrartopurte

O6paboTka Ha MQOaHHM C MeToA
~AHanNMU3 Ha cboOTBeTCTBUATA . Ha
durypa 4 ca npencraBeHn pesyntatu ot
aHanus3a Ha JaHHW OT opraHosienTuyHa
OleHka 3a nbpBa M BTOpa rpyna
peryctatopu no metog LAHanua Ha
CbOTBETCTBUATA" KaTo ca M3MNon3BaHu
CpeaHuTe CTOMHOCTU Ha MOCOYeHUTE OT
perycratopute ToukM. Bwxga ce, uye
npobute 3Ha4MTENHO Ce pasnuyasaT no
rnokasarenmw.

Fig. 3. Coefficient of variation of studied
samples depending on panelists group

Data processing by method
»correspondence Analysis* . Figure 4
presents the results of the analysis of
data from an organoleptic evaluation of
the first and second group of experts by
method ,Correspondence Analysis”
using the average values of the sensory
scores. It can be seen that the samples
differ ~ considerably in different
indicators.




Innovation and entrepreneurship, ISSN 1314-9253

Volume IV, number 3, 2016

AHanus3bT Ha pesynTtaTtute 3a rpyna 1
npoba 1 e ¢ Han-gobpn nokasatenu 3a
“BKyc’, 3a npoba 2  HaW-BMCOKM
nokasatenu ca 3a “cbopma, pasmep u
MOBBbPXHOCT”, nmpoba 3 e C BWUCOKM
nokasartenu 3a “apomart”. lpu rpyna 2
npoba 2 wn 3 nokaseaTr cnabu
opraHonenTU4yHM nokasatenu, [JokaTo
npoba 2 e ¢ BUCOK NokasaTten 3a “BKyC”.

Analysis of the results for group 1
shows that Sample 1 has best indicator
JLaste”, sample 2 the highest indicators
are for ,shape, size and surface”,
sample 3 has high indicator “flavor”. In
Group 2, sample 2 and 3 show poor
organoleptic indicators, while sample 2
has a high indicator of taste.

B MAP (French symmetrical model) ﬁ B | (=X

MAP (French symmetrical model) _—4

DE S|k RR0DEL- B|0EHaD

+Fo Coldrm Dimension 2 ( 136%)

(Cut Surface

Dimension | (86.4%)

NEds | kA8 UDEL - B|0E a0

«Row  x Column

sample 3¢

Dimension 1 (70.9%)

a) rpyna 1, go 35 rognnu
a) group 1 under 35 years old

6-) rpv?a?,;au 35 FOJJ.VIHVI_
b) group 2 above 35 years old

dwur. 4. [poBepka Ha JaHHW Ype3 MeTo
~AHaNM3 Ha CbOTBETCTBMATA" MO CpeaHU
CTOMHOCTU

Ha dwmrypa 5 ca npegcraBeHu
pesynraTtu oT ~AHann3 Ha
CbOTBETCTBUATA® KaTO € Wn3nosi3aBaHa
mMogaTa Ha gaHHuTe. [pu nsnonssaHe Ha
MoJdata Ha [daHHuUTe, aHanuM3bT Ha
AaHHUTEe nokasea pesynTtatn 6nusknm o
Tesn, nony4eHu ypes  cpegHuTe
CTOMHOCTW, JOKaTO Npwu rpyna 2 ¢ BUCOKU
nokasartenu e npoba 2 Tbh KaTo € Han-
6nM30 OO0 UeHTbpa Ha KoopauHaTHaTta
cucTtema u 3a Tpute npobu ce nonyyasat
cnabwv pesynTtaTtu 3a nokasaTen ,BKyc".

Fig. 4. Verification of the data by the method
“Correspondence Analysis” by average
values

Figure 5 presents the results of the
,correspondence Analysis* using the
mode of the data. Using the mode, the
analysis of the data shows results
similar to those obtained by averages,
while in group 2 with a high indicators
has sample 2 as it is closest to the
center of the coordinate system. For all
three samples are obtained poor results
indicator ,taste.
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MAP (French symmechn:;el) e e MAP (French symmetrical model) R E— el ]
NEds | k| AAUDEL- @080 s NEES |k |AXUDELA-|G|0EH D 5
Row Colum Diment 116%) x Rabumn Dimension 2( 0.0%)
|
:; apie o dtfnesiuctac =
scale |
| — | 4‘
a) rpyna 1, no 35 roaunHu 0) rpyna 2, Hag 35 roamHu
a) group 1 under 35 years old b) group 2 above 35 years old

dwur. 5. [NpoBepka Ha 4aHHM Ype3 MeToq
+AHaNnU3 Ha CbOTBETCTBUATA" NO MOAA Ha
JaHHUTe

Ob6paboTka Ha AaHHM MO MeTon4
»AHaNU3 Ha rNaBHATE KOMIMOHEHTH .
OnpepensiHe Ha Heobxognmus 6Gpon
rmaBHW KOMMOHeHTW. Ha dwmrypa 6 e
NnpeacTaBeHa CnekTporpaMa Ha OaHHUTE,
Mo KOATO MoraT gda ce onpegenart
Heobxoanmmust OpPoKr rMaBHU KOMMOHEHTH,
no KOUTO aa ce npeacrasu
pasnpeneneHneTo Ha npobute cnopen
Nofy4YeHnTE Ka4eCTBEHN NoKasaTenu.

Fig. 5. Verification of the data by the method
“Correspondence Analysis” by mode of the

data
Data processing by method
.Principal component Analysis”

Figure 6 shows a spectrogram of the
data, which can be determined the
required number of principal
components in which to present the
distribution of the samples according to
the received quality indicators.

0.7

o6r

05

cigenvalue

01

1 2 3
eigenvector number

cigenvalue

1 2 3
eigenvector number

a) rpyna 1, o 35 roanHu
a) group 1 under 35 years old

6) rpyna 2, Hag 35 rognHu
b) group 2 above 35 years old

®dur. 6. OnpegensiHe Ha Heobxoaummsi Opon
rnaBHM KOMMOHEHTU NPUY U3MNOos3BaHe Ha
cpefHaTta CTOMHOCT Ha JaHHUTe

OT durypata e BMAHO, Ye OaHHUTE
Morat Aa 6baaT onucaHu C ABe rMnaBHU
KOMMOHEHTU TbW KaTo M3Mon3BaHeTo Ha

Fig. 6. Determining the number of principal
components using the average value of the
data

From the figure it is apparent that the
data can be described by two principal
components as the use of a larger

9
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NO-ronsiMm 6port KOMMOHEHTH, LLIE YBENNYN
BpemeTo 3a obpaboTka Ha gaHHuTe, 6e3
Aa MMa NOoBULLEHME HAa TOYHOCTTa Ha
n3yncneHusaTa.

lMpencraBeHo e pa3npeageneHVeTo Ha
OpraHoNenTUYHUTE nokKasatenn no [Oge
rMaBHU KOMMOHEHTU (courypa 7). BuagHo
e, 4Ye npu u3nonsBaHe Ha cpeaHuTe
CTOMHOCTW Ha [daHHWUTE, MOCOYeHn OT
CEH30pHUSA naHen, npoba 1 Kakto n npu
NpeaxodHns aHanm3 e Han-6nmsko Oo
nokasartensi ,Bkyc". Npob6a 2 n npoba 3
OTHOBO 3anassaT Onu3kuTe cv no3uumm
0O nokasatenute “dopma, pasmepu U
BbHLLHA MOBBLPXHOCT” U “BKYyC”.

Mpun rpyna 2 pesyntatute 4acTUYHO
ce pasnuyaBat oOT Te3an Ha rpyna 1.
Mpoba 1 3anasBa Gnm3kaTa cv NO3ULMS
Ao “BKyC”, OOKaTo cropea aHanu3a Ha
rnocoyeHata OT [JerycrtaTtopute OLeHKa
npobu 2 n 3 ca 6mIM3KN NO KOHCUCTEHLUS.

number of components will increase the
time for processing the data without any
increase in the accuracy of the
calculations.

Presented is the distribution of
organoleptic indicators by two principal
components (Figure 7). It is obvious
that using averages of the data set from
sensory panel, sample 1 as in the
previous analysis is closest to the
indicator ,taste“. Sample 2 and sample
3 again retain to positions of the
indicators “shape, size and surface”
and “taste”.

In Group 2 results partly differ from
those of Group 1. Sample 1 retains its
closest position to “taste”, whereas the
analysis of that sensory evaluation of
samples 2 and 3 are close to
,consistency”.

08

0.6

0.4

PC2

o[ Bamplel i

#om, Size, Surface

| | | | ; Sample 2
R e

| HConsistency : | : |
06 i i i i i i i j

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 04 0.6
PC1

PC2

H H fdrm, Size, $urface H '
06 L L L L L L |

0.8 -0.6 -0.4 -02 0 02 0.4 0.6
PC1

a) rpyna 1, go 35 roguhu
a) group 1 under 35 years old

0) rpyna 2, Hag 35 roguHu
b) group 2 above 35 years old

®dur. 7. ObpaboTka Ha JaHHUTE NO MeToq

»+AHaNN3 Ha rnaBHUTE KOMMOHEHTU" Npun
n3nonsBaHe Ha cpegHaTta UM CTOMHOCT

Ha dwurypa 8 e npencraseHa
crnekTporpama Ha [JaHHUTE, MO KOATO
MoraTt gda ce onpegensaT Heobxoanmmns
Opori rmaBHM KOMMOHEHTW, MO KOWUTO Aa
ce npeacraBu pasnpegeneHueTo  Ha
npobute cropep nonyyeHuTe
Ka4yeCTBEHM MoKas3aTenu criopes moaara
M. JaHnnTe 3a rpyna 1 morat ga 6bvaat

Fig. 7. Data processing by method "Principal
components analysis" using the average
values

Figure 8 presents a spectrogram of
the data, by which can be determined
the required number of principal
components in which to present the
distribution of the samples according to
the quality indicators according to their
mode. The data for Group 1 can be

10
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npeacTaBeHu no ase rnaBHM
KOMMOHEHTW. 3non3BaHeTo Ha No-ronsm
Bpon rnaBHU KOMMOHEHTHN e
HeuenecbobpasHo. IMpu rpyna 2 scHo ce
BMBXa, 4Ye [JdaHHuTe MoraT ga 6baar
npeacTtaBeHn [Jopu C  efHa  [naBHa
KOMMOHEHTA.

represented by two principal
components. The use of a greater
number of principal components is
inappropriate. In group 2 is clearly seen
that the data can be presented even
with one principal component.

35

cigenvalue

1 2 3
eigenvector number

eigenvalue

1 2 3
eigenvector number

a) rpyna 1, o 35 roguHu
a) group 1 under 35 years old

6) rpyna 2, Hag 35 roanHu
b) group 2 above 35 years old

®dur. 8. OnpegensiHe Ha Heobxoaummsi bpon
rnaBHM KOMMOHEHTU NPU U3MNos3BaHe Ha
MojaTa Ha JaHHuUTe

Ha dwurypa 9 ca nokasaHu
pesyntatute OoT obpaboTkata Ha
AaHHUTE OT OpraHonenTU4HUSA aHanus
KaTo e wu3non3eaHa mogata wum. [lpu
royna 1 ce HabniogaeBa pasnuune B
MHEHUsITA Ha JerycrtaTopuTe 3a TpuTe
oTAenHM npoow.

Fig. 8. Determining the number of principal
components using the mode of the data

Figure 9 shows the results of data
processing by organoleptic analysis
using the mode of the data. In group 1
is observed difference in the opinions of
tasters for the three separate samples.

PC1

a) rpyna 1, fo 35 rognHu
a) group 1 under 35 years old

0) rpyna 2, Hag 35 roamHu

b) group 2 above 35 years old

®dur. 9. O6paboTka no metoa ,,AHanun3 Ha
rmaBHUTE KOMMOHEHTU" Npu N3non3saHe Ha
MoaaTa Ha JaHHuTe

Fig. 9. Data processing by method "Principal
components analysis" using the mode of the
data
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Mpn rpyna 2 kakto ce BuMxga U OT
cnekTporpamara nokasaTtenure n
npobute ca Haco4YeHM B XOpU3OHTanHara
oc u OnuM3ko [0 Hayanoto  Ha
koopauHaTHaTa cuctema. EamHcTBEHO
pasnukata 3a BCUMYKM npobu e no
rnokasaTten ,KOHCUcTeHUums".

B T1abmmua 2 e HanpaBeHo
o6obLeHne Ha pesynTaTuTe OT aHanusa
Ha  OpraHoONenTUYHWUTE  MoKasaTenw.
BbHWHMAT BUAO Ha konbacute € nbpeBuAT
MpU3HaK, No KOMTO KOHCYMaTopa npeLeHs
" n3bupa jagexus NPOAYKT.
Heryctatopute oT rpyna 1 onpegensit
npoba 1 c Han-gobpu nokasatenn, 3a
pasnuMka OT frpyna 2, KOUTO OLEHAT
edHakBo nmpobu 1 m 2 no AageHuaT
npu3Hak. Han-Hucko v npu asete rpynu e
oueHeHa npoba 3. [lpu nokasatens
.paspesHa NOBBLPXHOCT” He ce
HabnogaBaT CbLUECTBEHM pasnuums. U
ABeTe rpynn gerycratopy OUEHAT C Han-
BMCOKM pesyntatn npoba 1. Pasnuka B
OLEHsIBaHETO Ha aBete rpynu
Jerycratopy € un no OTHOLWEHVE Ha
nokasarend ~KOHCUCTEHUMA".
Heryctatopute oT rpyna 1 onpegensit
npoba 1 3a Han-gobpa nNo To3m Npu3HaKk B
CpaBHeHWe C apyrute ase npobu 2 un 3.
BtopaTta rpyna gerycrtatopu onpegensT
eaHakBo nNpobu 2 n 3 Kato No AageHus
MPU3HaK OLEHSIT Han-HMcko npoba 1. 3a
pasnuka OT OcCTaHanuTe npu3Haum,
-MWpUC™-bT Npu gerycratopute OT rpyna
1 e ¢ Hamn-BuCOKa oueHKka 3a npoba 3.
Mpwn geryctatopute OT rpyna 2 OLEHKUTE
3a ,Mmpuc” npu npodu 1 n 3 ca egHakBMw.
OueHkaTa Ha BKYCOBWUTE KayecTBa U Mnpu
ABeTe rpynu gerycratopym € Hamn-Bucoka
npv npoba 1, n CbC CpaBHUTENHO BN3KK
CTOMHOCTW NMpu npobuTte 2 1 3.

In group 2 as seen from the
spectrogram, indicators and samples
are directed in the horizontal axis and
close to origin of the coordinat system.
Only difference for all samples is an
indicator ,consistency".

Table 2 is a summary of the results of
the analysis of the organoleptic
indicators. Appearance of the sausages
is the first indication that consumers
judge and choose the product. Tasters
of Group 1 determine sample 1 with the
best indicators, as opposed to group 2
who appreciate equally samples 1 and
2 on a given indication. Sample 3 has
the lowest score. In the indicator ,cut
surface“, there were no significant
differences. Both groups of tasters
evaluated with high scores sample 1.
Difference in the evaluation of the two
groups of tasters is in respect of the
.,consistency“. Tasters of Group 1
determine sample 1 for the best by this
indicator compared to the other two
samples 2 and 3. The second group of
tasters determine equally samples 2
and 3 in this indication evaluate with
less scores sample 1. Unlike the other
indications, for the ,scent” tasters in of
Group 1 provides the highest score for
Sample 3. At tasters of Group 2, the
assessments for “scent” in samples 1
and 3 are identical. The evaluation of
palatability in both groups tasters was
highest in sample 1 and with relatively
similar for samples 2 and 3.

12



UHosayuu u npedrnpuemadyecmso, ISSN 1314-9253 lodunHa IV, 6pou 3, 2016

Tabnuua 2. Table 2.
ObobweH aHanus Ha nonyuenure Summary analysis of the results
pesynrtaTturte y y
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o|LL S| plof® £ S| ol © ol c <
MeTopn 3a aHanus C ol @ o f/:) o alol o 58
Method for Analysis e° e = el <
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(<] ol © o o o o o o o ol o o o o o © o © o © o
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°|cvs a2 49 49 49 49 49 49 EJE EJE EJE
Clo Lo | o | o | o | jo | o | jlo | o | o | D
KoeduumeHT Ha Ba sl as hs hs hs hs hs hs as ~ as
uu _Bapuauns s2 + + + + + + + + + +
Coefficient of variation
s3 + + + + - + + + - +
o sl + - 3 3 3 - - - + +
AC no cpegHu CTONHOCTHU ~ - " " " " "
CR by mean value - -
s3 - - + - - + + + -
A o e e e
CR by Mode - -
s3 - 3 3 3 - 3 + + -
PCA no cpefHu CTOMHOCTM z; : + as : + + as as as
PCA by mean values = = - -
s3 - - - - - + - + -
PCA no Moga z% as : as : : - as I as
PCA by mode - . - . -
s3 - 3 3 3 - - + + -

AC-AHanu3 Ha CbOTBETCTBUATA;
PCA-AHann3 Ha rmaBHUTE KOMMNOHEHTU

4. 3aknro4eHue

HanpaBeHuat nutepaTypeH 0630p
nokasa, 4Ye nNpwW aHanu3 Ha OLEHKU OT
opraHosnenTu4yeH aHanu3 e noaxoasLlo
Ja ce un3nona3eaT BCUYKM TOKas3aTenw,
npobn M MHEHUS Ha BCEKM Oerycraop
nooTAenHo. To3n HaunH 3a obpaboTka Ha
OAHHM OT CEH30peH MnaHen u3nckea

CR-Correspondence analysis;
PCA-Principle component analysis

4. Conlusion

The literature review showed that the
analysis of assessments of organoleptic
analysis is appropriate to use all
indicators, samples and opinions of
each taster separately. This method of
data processing of the scores of the
sensory panel requires the use of

M3MON3BaHETO Ha MaTemaTuyecka u mathematical and statistical processing
cratuctnyecka obpaboTtka Ha  Tesu of the data.
JaHHW. Used are the methods

M3nons3BaHu ca metoaute ,AHann3 Ha
CbOTBETCTBUATA, ,AHANM3 Ha rMNaBHUTE
KOMMOHEHTN", cpedHa CTOMHOCT, Moda u
KoeUuumeHT Ha Bapuauus.
M3nonsgaHeTo Ha oOTAenHUTe MeToam

,correspondence Analysis“, “Principal
Component Analysis”, the average,
mode and coefficient of variation.

The use of different methods results
in different information. The analysis of

haBa KaTo pesyntart pasnuyHa the tasting assessments is established
NHpopmaums. that sample 1 with the low content of
Mpn  HanpaBenHna  aHanMM3  Ha chicken skin emulsion received the
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AEeryCTaumoHHUTE OLIEHKM Ce YCTaHOBM,
Yye npoba 1 C Han-HUCKO CbObpXKaHWe Ha
MUMeLLKa KoXkHa eMyncus nonyyasa Hau-
BMCOKa OLEHKa MO BCWUYKM MOKasaTenu
He3aBMCMMO OT MeToaa 3a obpaboTka Ha
AaHHWTE OT JerycrauMoHHaTa OueHKa, B
CpaBHeHVWe C Opyrute ABe W3cneaBaHu
npo6w.

M36opbT Ha nogxogsi, meTton 3a
aHanu3 e 3aBMCKM OT NocTaBeHaTta uen
N TbpCeHUTe pesynTaTtn. Te3n aHanuaun
He TpsibBa ga ObaaT ANCKPUMUHMPALLW
3a oOueHsiBalMTe, KaTo 3HadYeHne Ha
Bb3pacTTa Npu B3eMaHe Ha peLLeHue oT
OTAENHWs gerycrartop.

BnaropapHocTun

M3cneosaHuaTa, npencrtaBeHn B
Joknaga ca rnogkpeneHn Mo  MpoekT
9X/15 »PUNKOXUMUYHN, opraHo-
NEenTUYHU N TEXHOSOMMYHN CBOWCTBA Ha
ManoTpanHu BapeHo-nyLeHn konbacu —
HageHuua, npou3BeseHn C  pPasfnyHu
KONMMyecTBa MexaHU4YHO OTAEeNeHO nTuye
MEeCO U NnureLLKa KoxkHa emyncua“

5. llutepaTypa

highest score in all indicators
regardless of the method for the
processing of the data from the taste
evaluation, compared to the other two
tested samples. The selection of
appropriate  method of analysis will
depend on the objective and desired
results.

These analyzes should not be
discriminatory for assessors, regardless
of their age in the making decision on
the individual taster.
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