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JUN3AUH | DESIGN

TPAHC®EP HA LULBETOBE 1 ®OPMHU

OT ETMNETCKU KUJTUMU 3A
CBbBPEMEHHUA TEKCTUN

Encavepn A. EnHawap, lNeTta BoHeBa

Pe3rome. B fgoknaga e HanpaBeH aHanu3 Ha
anropvTMu 3a nony4vaBaHe Ha LUBeToBe 1 hopMu OT
JeKkopaTuBHU enemeHTn Ha Erunetckn kunumw.
Pesyntatnte OT NpuUnoXeHNeTo Ha paspaboTeHnTe
nporpaMHM  cpeactesa ca  MNOAXOOAWM  npwu
TpaHcpep Ha 3HaHUA, BusyarnHu opmu  oT
chepata Ha TpaguumoHHuTe ErvneTtckn knnumu,
npeHeceHW B Apyra — CbBPEMEHHUS TEKCTUN W
M3Mon3BaHETO0 UM KaTo WHOBAUMS B MOAHMSA
ON3auH.

Knro4oeu dymu: Ligetose, Popmu, MNporpamHm
cpeactBa, CbBpeMEHEH TEKCTUN

1.YBop

B CbBpEMEHHUTE TeHOeHUMK Ha
EBponenckata Moga, An3anHepuTe He psaKo
ce obpblaT KbM MOTMBUTE OT (POSKIOPHM
KOCTIOMW, KWMMMMK, CUMBONN W EIIEeMEHTMH,
KOUTO ca TpaguuMOHHM 3a CTpaHuTe OT
EBpona, Kakto M KbM TakuBa OT ObpXKaBu
N3BBH KOHTUHEHTa [11].

3a ga moraT enemeHTuTe U MOTUBUTE Oa
N3NbIHABAT BaXxHaTa cu PyHKUMS, TpsibBa aa
MMa CbrNacyBaHOCT 3a TAXHOTO U3MOSI3BaHe.

TakmBa enemMeHTM ca  M3MNOS3BaHMU,
pasBMBaHM M YCbBbPLUEHCTBAHW  Mpe3
BEKOBETE, BbpXy THAXHOTO pas3BuTWE crarat
oTneyaTbK KOHKpETHUTE obLLecTBeHO-
MKOHOMUWYECKM CTPYKTYPU.

AKTyanHocTTa Ha Temarta 3a
KOHUEeNnTyanHuTe W3MepeHUs Ha HapoaHuTe
MOTMBM M TAXHATa  UMMAMKauma B

)

TRANSFER OF COLORS AND
FORMS FROM EGYPTIAN
CARPETS FOR CONTEMPORARY
TEXTILE

ElSayed A. EINashar, Petya Boneva

Abstract : The report provides an analysis
of algorithms for obtaining colors and shapes ol
decorative elements of Egyptian carpets. The
results of application of developed software
tools are appropriate in the transfer of
knowledge, visual forms in the field of traditional
Egyptian carpets carried over to another -
contemporary textiles and their use as an
innovation in fashion design.

Keywords : Colors, Forms, Software tools,
Contemporary textile

1. Introduction

In the modern trends of European
fashion designers often turn to the
motives of folk costumes, carpets,
symbols and elements that are traditional
for the countries of Europe, as well as
those from outside the continent [11]. To
enable elements and motives to perform
their important function, there must be
coherence of use. Such elements are
used, developed and refined over the
centuries, their development imprint
concrete socio-economic structures.

The actuality of the theme of the
conceptual dimensions of folk motifs and
their implication in contemporary fashion
iIs the seek of sources of inspiration of

3
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CbBpeMeHHaTa MoJa ce CbCToM B TOBa, Ye ce
TbPCAT M3TOYHMLUMTE Ha BObXHOBEHME Ha
cb3gaTtenute Ha OHELWHUTE MOOHW MapKu 1nm
MOOHM NMHUX B NO-OGNM3KM UNK No-AaneyHu
NCTOPUYECKN XOPUIOHTH.

3a pga noacurypu  KOMMO3ULMWOHHO-
ecTeTu4Ha USanocT Ha popmarta ausavHepbT
MOXe [a Cce onvpa M npunara B JENHOCTTa Cx
pasHoobpa3HM TBOpYECKM noaxoan. TakbB
noaxoAd e TpaHcepbT Ha eneMeHTn 1 popmu
OT MWHaNoOTO B CbBpeMeHHaTa moaa [3].

CbBpeMeHHuTe TEeXHONOrmu Aasat
Bb3MOXHOCT 3a Cb3JaBaHe Ha BEKTOPHU
N300pakeHns Mo MHOXECTBO HaydnHu. Bcekum
OT TAX uMa 3a Uuen pJa no3sBoM Ha
notpebutena OusanHep Ada wu3pasM  Ha
onpedeneHo  rnosHaBaTeNHO  HMBO MO
CEMaHTMYeH, eMOLUMOHarneH wunn uandeckm
HauMH CBOWTE BWKOAHWS 3a Cb3gaBaHe Ha
cbBpemMeHHu obnekna [2,9,10,12].

3a ga ce peanuanpa TO3u TpaHcdep Ha
enemMeHTM un QopMM OT MHUHanNoOTO B
CbBpeMeHHaTa Moga 4pe3 M3Mnon3BaHe Ha
usetoBe W GOpMM Ha  OeKkopaTUBHUTE
€feMeHTM OT  KWMMMK,  Yeprn,  HoCuw,
NPEeCTUNKN C HAaPOAHU MOTMBW 3a Cb3aaBaHe
Ha [eceHun, pJekopauus Ha obnekna, Ha
CbBpEMEHeH eTan ce npunarat TeXHUKM 3a
aHanm3 n obpaboTtka Ha nsobpaxeHus [13].

Llenta Ha HacToswmMs foknag € pa ce
HanpaBW aHanu3 Ha NporpamMHM CpeacTBa 3a
M3BNMYaHe Ha GopMMm U  LUBETOBE OT
AeKopaTUBHU eneMeHTn aeno Ha Ermnetckute
ManCTOpK, Ha TEXHUA TPYL N BbOOpaxeHue.

2. AnropuTtmu 3a U3BnNMYaHe Ha LiBeTOBe
M onpepensiHe Ha nogo6ue

Mpn obpaboTkaTta Ha UBETHM UNDPOBU
n300paxeHns, onpefensaHeTo Ha LBeToBaTa
pasnuka e NponopumnoHanHa Ha n3mMepBaHeTo
Ha nogobueto Ha usetosete [1,4,5,6,8]. 3a
onpedensHe Ha Ta3n pas3nnka 4ecto ce
n3nona3eat pascrtosHuATa Ha Ownnep wu
MaxanaHobuc. Tean anropytmMm He ca
NOOXOAALM NpPU  OUPEKTHO W3MNON3BaHe Ha

the founders of today's fashion brands
and fashion lines in closer or more
distant historical horizons.

To ensure compositional aesthetic
integrity of the form the designer can
build and applying its activities varied
creative approaches. Such an approach
is the transfer of elements and forms of
the past in contemporary fashion [3].

The modern technologies allow for the
creation of vector images in many ways.
Each of them is designed to allow the
user designer to express of a particular
cognitive level of semantic, emotional or
physical way their vision of creating
modern clothes [2,9,10,12].

To realize this transfer of elements and
forms of the past in contemporary
fashion through the use of colors and
shapes of decorative elements of
carpets, rugs, costumes, gowns with folk
motifs to create patterns, decoration of
clothes, in modern stage techniques are
applied for 1image analysis and
processing [13].

The aim of this report is to analyze the
software for extracting the shapes and
colors of decorative elements made by
Egyptian  artists, their work and
imagination.

2. Algorithms for color extraction

and determination of similarity

In processing the color digital images,
determination of color difference is
proportional to the measurement of color
similarity [1,4,5,6,8].

To determine the difference, often are
used Euler and Mahalanobis distances.
These algorithms are not suitable for
direct use of the RGB color model
because it is not strictly linear, therefore,



€ peanuanpaHo 4pes
anropuTbM, npeanoxeH B [14]. [JobaBeHn ca
dyHKUMM 3a onpegensHe Ha nogobweto Ha
uBetToBe wn
cpencTea 3a BU3yanusaumsa Ha nanuTpuTe Ha
nony4yeHnTe wn
AnroputeMbT € peanu3anpaH B Matlab cpega.
lMporpamHaTa My peanusauus e npeacraBeHa
B NpunoxeHuve 1.
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RGB uBetoBM Mopen, TbM KaTto TOM He e
CTPOro fINHEEH, Mo Ta3u NPUYMHA €4HN N CbLLN
Pa3CTOSHUA MEXAYy LBETOBETE HAMA efHaKBa
LBeTOBa pasnuka [4,6].

MomoGveTo Ha LBeToBeTE N ce onpeaens

the same distance between the colors
does not have the same color difference
[4,6].

The color similarity n is measured by:

el = Icyl|
=1 (1)
IC, |
KbaeTo Where
II
|Cn| ="'.IIE; + 6" + BT 2]
u/and
i - - - -
IC| =/R? + G2 + B2 (3)
ca uetoBn Bektopu. [lo-ronsmara are color vectors.

CTOMHOCT Ha koedumuueHTa n o3HayaBa no-
6nn3Kn LBETHN BEKTOPWU; 0O6paTHO MO-HUCKUTE
CTOMHOCTH
nopobuwe;
KoedmumeHTa n MMa MakcumMmarnHa CTOMHOCT 1.

no-cnaoo
[Col,

Ha N
Korato

nokaseat W
|C|] e paBHO Ha

M3BnnyaHeTo U CpaBHEHMETO Ha LBETOBE
Moaudoukaumsa  Ha

ca MPWUIOXeHW MpOorpamHm

eTarioHHUTe LiBETOBE.

The larger value of the coefficient n
means more similar color vectors;
Conversely the lower values of n show
less similarity; when |C| is equal to |Co,
the coefficient n has a maximum value of
1.

The extraction and comparison of
colors is achieved by modification of the
algorithm proposed in [14]. Have also
been added functions for determining the
similarity of colors and implemented

software for visualization of received
palettes and reference colors. The
algorithm is implemented in Matlab

environment. The program realization is

Tabnuua 1. presented in Appendix 1.
Ton 10 Ha uBeToBeTe 3a 2017 cnopen Table 1.
PANTONE The top 10 color of PANTONE for 2017

LUBaT Homep ot kaTtanora Ha PANTONE R G B C o6u Bua
Color PANTONE number 0 General view

Niagara PANTONE 17-4123 87 | 140 | 169 | 236,07

Primrose Yellow | PANTONE 13-0755 243 | 207 | 85 | 330,34

Lapis Blue PANTONE 19-4045 45 | 84 | 147 | 175,19

Flame PANTONE 17-1462 244 | 81 | 44 | 260,83

Island Paradise PANTONE 14-4620 149 | 222 | 227 | 350,73

Pale Dogwood PANTONE 13-1404 239 | 209 | 198 | 374,17

Greenery PANTONE 15-0343 136 | 176 | 75 | 234,73

Pink Yarrow PANTONE 17-2034 205 | 74 | 125 | 251,25

Kale PANTONE 18-0107 96 | 118 | 79 | 171,41

Hazelnut PANTONE 14-1315 207 | 176 | 149 | 309,88
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lMonyyeHnTe wuUBeTOBE Ca CpaBHEHU C
aktyanHute 3a 2017 roguHa. TakuBa ca
HannyHn B poknagute Ha PANTONE 3a
N3rnon3saHuTe LBEToBe OT AusaunHepute [7].
Ton 10 Ha uBetoBeTe 3a 2017 cnopen
PANTONE ca npeactaBeHn B Tabnuua 1.
LiBeToBeTe ca cBeTnNMM U SpKW, Cb3gaBaliu
YyBCTBO 3@ 3€MHOCT 1 HanoOMHSAT 3a HI0AHCK OT
3aobukansiwaTa H1 npupoaa.

I i e
DT SEaa—

The resulting colors were compared
with the actual for 2017. Such reports are
available from PANTONE of colors used
by designers [7]. Top 10 colors for 2017
according to PANTONE are presented in
Table 1. The colors are bright and vivid,
creating a sense of dizziness and
reminiscent of the hues of the
surrounding nature.

_:IIEI-EE_’

File Edit Wiew Inset Tools Desktop Window Help
NDgdde | k| ROV LEL- S| 08 al
Carpet colors

@1

- |

PANTONE colors
10@ BO7 176 149

he

®wur.1. NMpumep 3a n3BnMYaHe U cpaBHeHUe Ha
uBeToBe

Ha dwrypa 1 e npencraseH npumep 3a
NPUNOXeHWe Ha anropuTbMa 3a U3BNNYaHE Ha
LiBETOBE OT KUSIMMM N CPABHEHMNETO UM C TE3N
Ha PANTONE no koeduumeHT Ha nogobue n.
3a npencraeseHusi npumep, 6poat nogodHu
usetose e 2. Toea ca 3-TM U 7-MU UBAT Ha
KMnnuma, Kouto ca NnogobHM ¢ LBeTOBETE 6-TU 1
10-tm Ha PANTONE, ¢ n=0,99.

3. AnrroputMu 3a u3Bnu4yaHe Ha oopmu u
onpepgensHe Ha nogobue
M3non3saHe € OCHOBEH anroputbM 3a
N3BNNYaHE Ha KOHTYp Ha 0bekTW, npeacTaBeH
B [13], kbOoeTo aBTOpUTE rO npunaraTt 3a
nonyyaBaHe Ha eneMeHT oOT Obnrapcka
HapogHa Hocusi. KoopauHatute Ha nonyyveHus
KOHTYp Cce KonupaTr oOT wmaTpuuata Ha
NpoMeHnMBaTa, B KOATO Ca MOfyYeHn n ce

Fig.1. Example for extraction and
comparison of colors

Figure 1 shows an example of the
application of the algorithm for extracting
of colors of carpets and comparison with
those of the PANTONE scale by a factor
of similarity n. For the presented
example, the number of similar colors is
2. These are the third and seventh color
of the carpet that are similar to the colors
6th and 10th of PANTONE, with n=0,99.

3. Algorithms for extraction of forms
and determination of similarity

A basic algorithm is used for extracting
the contour of the objects presented in
[13] where the authors apply it to obtain
elements of Bulgarian folk costume. The
coordinates of the resultant contour is
copied from the matrix of the variable,
which were prepared and placed in a
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nocrtaeaT B paboTeH nuct Ha MS Excel. Ot
nony4yeHuTe KoopaMHaTU MOXe [a Ce BMbKHE
rpacpmka cCbC cpeacTBata Ha nNporpamMHus
NPoAyKT. AKO Hanpumep ce U3Non3BaT KOSTIOHU
A v B, B knetka C1 ot konoHa C ce 3anucea
ngpasza =Al1&""&Bl1 wn Tasn QyHKUNa ce
npunara ¢ aBTOMaTU4HO 3anMbliBaHe 3a usanaTa
kornioHa C. lMony4yeHuTe crieg npunaraHe Ha
dyHKUMATA KOOpaAUHATK OT BMaa X,y Morat Aaa
Oboar u3Non3BaHM 3a KM34YepTaBaHe Ha
KOHTypa Ha [eKopaTuUBHUS eNneMeHT B
AutoCAD. B T03M nporpameH npoaykrt ce
nsrnonssa  QyHkuma  “Polyline” wn cneg
aKTUBMpPaAHE Ha KoMaHgaTa KonupaHute ot MS
Excel koopanHatn ce NOCTaBAT B KOMaHAHMWS

peq (durypa 2).

worksheet of MS Excel. From the
resulting coordinates can be inserted
chart from the resources of the software.
For example, if using columns A and B,
in cell C1 of column C is written the
expression =A1&","&B1 and this function
is applied automatically fill the entire
Column C.

Obtained after application of function,
the coordinates of the type x,y can be
used to plot the contour of the decorative
element in AutoCAD. At this software is
used function "Polyline" after activating
the command the copied from MS Excel
coordinates are placed in command line
(Figure 2).

LEE

Y B BN EEEEE YR

|

| :
T P R =N |

Tl ity
a) nonyqalﬁ\:tclaaga KOHTYP B 0) obpaboTka B MS Excel B) Bu3yanusauunsa B AutoCAD

®ur.2. NMpumep 3a nonly4yaBaHe Ha KOHTYpP Ha

MOTUB OT KUJIUM

AnroputmuTe 3a onpegensHe Ha nogobue
npu oueHKa Ha dopmaTta Ha enemMeHTn ca
Ga3vpaHn Ha KoeUUMEHTH, KOUTO S onuceaT
[2]. MMo-yecTto wu3non3BaHWTE B MNpakTUKaTa
koedouumeHtn [11] ca Teanm Ha popmara,
EeKCLUEHTPUUMTET, OBASTHOCT N OKPbITEHOCT:

» KoedumumeHT Ha cbopmaTa Ky

KbaeTo P. € nepumeTbp Ha enemeHTa; A —
NoL Ha ENEMEHTa,
» KoedumumeHT Ha ekceHTpuumTeT Ke:

Fig.2. Example of extraction of contour
with motif from carpet

The algorithms for determining the
similarity in assessing the form of
elements are based on coefficients that
describe it [2]. More commonly used in
practice coefficients [11] are those of the
form, eccentricity, ovality and circularity:

» Coefficient of the form ks

(4)

where P, is the perimeter of the
element; A. — area of the element;
» Coefficient of eccentricity ke:
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D
k, = E 100, %
kboeto D e gbnrata oc Ha obekta; d —
KbcaTta OC Ha 00ekTa;
» KoedumumeHT Ha oBarnHocT Ko:
P 2

k =—F
° 4mA,

KbOeTo P. € nepumeTbp Ha enemeHTa; Ae —
nsioLy Ha enemMeHTa;
» KoeunumeHT Ha oKpbrneHocT Ke:

KbaeTo K, € KoeduuMEHT Ha OBasHOCT.

B tabnuua 2 ca npeacraBeHn obuw Bug un
KoepuuMeHTn Ha enemMeHTn oT ErmneTcku
kunumn. Buxga ce, ye mexagy CTOMHOCTUTE Ha
KoeMuMEeHTUTE MMa 3Ha4uMTenHa pasfnuka
(Hag 0,1), KoeTo M MNpaBu MOLXOASALLM MPU
CpaBHEHME Ha €fIEMEHTU OT Te3N KUNUMK Unn
c MOTUBU Ha KNnmmmn oT apyrm
HaUMOHANMHOCTN. TbPCEHETO Ha MPUIMKK
MexXay enemMeHTM U MOTMBU OT KUNMMUTE Ha
pasnnUYHUTE HauMOHANHOCTM € OOekT Ha

(3)
where D is the long axis of the element;

d — short axis of the element;
» Coefficient of ovality Ko:

(6)

where P, is the perimeter of the
element; A. — area of the element;
» Coefficient of circularity ke:

(7]

where k, is the coefficient of ovality.

Table 2 presents the general view and
coefficients of elements of Egyptian
carpets. It is seen that the values of
coefficients has a significant difference
(above 0,1), making them suitable for
comparing elements of these carpets or
patterned carpets of other nationalities.
The search for similarities between
elements and motifs from carpets of
different nationalities is the subject of

nscnegsBaHe B CbBPEMEHHM  nybnukauum research in contemporary publications
[2,3,11,12]. [2,3,11,12].
Ta6bnuua 2. Table 2.
MapameTpun Ha enemeHTU OoT ErmneTckm Parameters of elements from
KUNnmun Egyptian carpets
o6w Bug — i 5
General o SN [ ;
VieW LIC"IEG-JIIF!\b (—l(? _)\_ 6/:]
S Ul Uy ] 4
& EARRRIS
MapameTd 2 o A S T NS
Parameter = 1] i i :
ks 29,321 17,707 23,216 86,194
Ke 1,529 1,224 1,399 1,025
Ko 2333 1,409 1,847 6,859
Ke 0,429 0,710 0,541 0,146

4. 3aknro4eHue

TpaguumoHHUTE Ervnetckn Knnmmm,
TEXHUTE eNnemMeHTn N popmn ca UITOYHMK Ha
BOABbXHOBEHME B TEKCTUMHUS U MOOHUS ON3aANH.
MpunoxeHneTo Ha TpagUUMOHHUTE €NeMEHTU

4. Conclusion

The traditional Egyptian carpets, their
elements and shapes are a source of
inspiration in the textile and fashion
design. The application of traditional
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B TEKCTUIHUSA OM3alH He camo cromara 3a
noBMLLABaHE Ha MHTEpeca KbM TAX, HO U 3a
CpaBHEHNETO MM N OTKPUBaHe Ha obLM YepTn
C TakMBa OT APYrn HALMOHANMHOCTW.

HanpaBeH e aHanM3 Ha nporpamHu
cpefcTea 3a ussnuyaHe Ha oopMn 1 LIBETOBE
OT [eKopaTMBHW  eneMeHTM [Jeno  Ha
ErvmneTckute mManctopu, Ha TexHus Tpya WU
BbOOpaXxKeHue.

MpennoxeHuaT anroputbM 3a M3BNMYaHE
Ha ¢opMM e noaxoasi) 3a HEeCUMETPUYHM
ernemeHtn. [lpyu CUMETPUYHM enemMeHTn ce
nonyyaBaT  M3KPUBABAHUA B MOSyYeHUs
KOHTYP.

Pesyntatnte OoT HanpaBeHOTO u3cnenBaHe
moraTt ga 6baaTt npunaraHu npu obydYeHneTo
Ha Oboelum cneunanucTu nNpu mM3yyaBaHe Ha
dopmoobpasyBaHeToO,  LBETO3HaAHWETO W
NPOEKTUPAHETO HA TEKCTMN 1 obnekna.

Pabotata moxe ga 6bae npoabImkeHa C
nscneaBaHe Ha [eKopaTVBHW eneMeHTW Ha
KAMUMW  OT ApPYrM HaumMoOHAnHOCTM C  uen
Cb3aBaHe Ha CbBPEMEHHU TEKCTUMHU TbKaHM
C MNOAXOASLWO W3MNOoMn3BaHe Ha 3puTenHuTe
WNO3MM  HaA NUHMUTE U LBETOBETE 3a
nogyepTaBaHe Ha KpacoTata Ha JoBelukata

curypa.

MpunoxeHue 1. lporpamHa peanusauma
Ha anropyTMM 3a WM3BNWYaHE Ha LBETOBE U

dopmmn

elements in textile design not only helps
the increase of interest in them, but for
the comparison and detection of
commonalities with those of other
nationalities.

An analysis of software is made tools
for extracting the shapes and colors of
decorative items made by Egyptian
artists, their work and imagination. The
proposed algorithm for extracting the
forms is suitable for asymmetrical
elements. In symmetrical elements are
obtained distortion in the resulting
contour.

The results of the research can be
applied in the training of future
specialists in the study of the silhouette,
color science and design of textiles and
garments.

The work can be continued with the
study of decorative elements of carpets
from other nationalities to create a
contemporary textiles with appropriate
use of visual illusions of lines and colors
to highlight the beauty of the human
figure.

Appendix 1 . Program realization of
algorithms for extraction of colors and
forms

Mporpama 3a n3Bnu4aHe Ha UuBeTOBE
Program for color extraction

Mporpama 3a nsenu4aHe Ha opmu
Program for extraction of contour

tic

cle, clear all , close all

iml=imread( ‘'Egyptian_Carpets/ec8.jpg’ )
figure

subplot(1,3,1)

imshow(im1)

title(  'Carpet’ )

%set number of colors for Pantone
numcolors1=10

num_rectsl=numcolorsl

%set number of colors for carpet
numcolors2=10

num_rects=numcolors2

[X_no_ditherl,map1]=
rgb2ind(im1,numcolors2, ‘nodither’ );
rect_colorsl = mapl

rgbl=map1*255

%Pantone colors

rgh2=[87 140 169; 243 207 85; 45 84 147; 244
81 44; 149 222 227; 239 209 198; 136 176 75;
205 74 125;96 118 79; 207 176 149]

clc, clear all , close all
%L oading of the image
i=imread( 'e6.bmp' )

figure
imshow(i)

%take S component only
i=i(;,:,2)
figure

imshow(i)

%convert to binary image
i=im2bw(i,0.9)

%image filtering
h = fspecial( ‘disk ,1);
i=imfilter(i,h)
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map2=rgbh2/255
rect_colors2 = map2
%calculation of color similarity
cl=sqrt(rgb1(:,1).~2+rgb1(:,2)."2+rgb1(;,3)."2)
c2=sqrt(rgb2(:,1).A2+rgb2(:,2)."2+rgbh2(;,3).72)
x=1
for i=1:length(cl)
for j=1:length(cl)
n(i,j)=1-abs((abs(c1(x,1))-
abs(c2(j,1))))/abs(c2(j,1))
end
X=x+1
end
n=abs(n)
%which colors are similar?
nk=[]
nc=0
nx=1
for i=1:length(cl)
for j=1:length(cl)
if n(i,j)>0.99
nc=nc+1
nk(nx,:)=[i j]
end
end
nx=nx+1
end
%visualization of Carpet colors
subplot(1,3,2)
m=0
for i=1:num_rects
rectangle(
[0,i+m,10,num_rects],
rect_colorsi(i,:));
rectangle( 'Position’
[.5,i+m,2.5,num_rects], 'FaceColor'
ylim([0 num_rects"2+num_rects])
axis off
strl=num2str(rgb1(i,:))
str2=num2str(i)
text(1,i+m+num_rects/2,[str2
strl])
m=m+num_rects
end
title(  'Carpet colors' )
%visualization of Pantone colors
subplot(1,3,3)
m=0
for i=1:num_rectsl
rectangle(
[0,i+m,10,num_rects1],
rect_colors2(i,:));
rectangle( 'Position’
[.5,i+m,2.5,num_rects1], 'FaceColor'
ylim([0 num_rects1”2+num_rects1])
axis off
strl=num2str(rgb2(i,:))
str2=num2str(i)
text(1,i+m+num_rectsl1/2,[str2
strl])
m=m-+num_rectsl
end
title(  'PANTONE colors' )
toc

'Position’
'FaceColor'

'Position’
'FaceColor'

%clear the small elements in image
i=bwareaopen(i,150)

figure
imshow(i)

%convert to uint8
Ithresh=im2uint8(i)

%finding the contour of the object
B = bwboundaries(Ithresh);
hold on
for k= l:length(B)
boundary = B{k};
end

c3=[boundary(:,2), boundary(:,1)]

figure

plot(c3(:,1),-c3(:,2), ", 'linewidth’ ,2)
grid on

5. llutepatypa
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TEKCTYPATA KAKO CPETCTBO 3A

NMPEOPIrAHU3ALUNJA HA
NMPOCTOPOT

Vaska Sandeva, Katerina Despot

Ancmpakm: Ce WTO € HanpaBeHO Of HEKOj
mMaTtepujan OKOry Hac MMa MoBPLUMHA, Taa MOXe
[a ja Bugnme co OKO U fa ja ocetume co Jonup.
Co rnegare vnu co gonup MoXeme da Buaume
Aanu NOBPLUMHWUTE Ce Ma3Hu, panasu, NpujaTHW,
HenpuvjaTHW, Meku , TBpAW, BnaxHu nnm cysu. Kora
urpame CO  MNOBPLUMHUTE BO  EHTEpMEepOT
Kopuctume [ausajHepcka paHTasnja Koja ke rm
CNAOTU UNWN paseanHN NOBPLLUMHUTE BO 3aBUCHOCT
on GapaHaTa uen v pesynTatoT ro HapeKkyBame
urpa Ha MOBPLUMHM CO Pas3nuyHu TekcTypu. Cute
npegmMeTn umaat TeKCTypu, Tue Moxat fa bupgat
co3gageHu of npvpodaTta M o4 4oBekoT. 3aTtoa
KOPUCTEHETO Ha TEKCTypuTe MoXe ga buge co
pa3nuyHa ryctTuHa v rorneMuHa Ha HaHecyBaH-eTO
OOHOCHO M300pOT 3a KOMOMHaLUuja co Toa LITO ce
AobuBa e nsnyanja Ha MasHo 1 panaeo.

KnyyHu 36o0posu:
NpOCTOp, TEKCTypa

eHTepuep, MOBPLUMHA,

1. BoBep

AnzajHepoT Tpeba jacHO M NpeumsHo aa
CM ja noctaBM UenTa - KakBO €MOTMBHO
BNujaHne Tpeba fga npenusBrka eHTepuepoT
KOj TOj ' co3faBa, CBECHU 3a creundukmTe
Ha coapXumHaTa M KakBo pelwleHvne Tpeba ga

Hanpaswu.
Kako BHaTpELLUHO npocTopHara
KoMnoauuMja Ha  eHTepuepoT  nomara

YCMNEewHOTO OABMBaHE€ Ha pasnuyHuTEe Mo
Kapaktep notpebu? 3atoa TekcTypata €
ef0eH of eneMeHTUTEe KoM MoXaT fda ja
HagononHat uUenuHaTa BO  EHTepuepoT
erleMeHT Koj He e obBpcKa HO € NoTpebHo aAa
rpaBuTUpa BO NPOCTPAHCTBOTO UCMOSTHETO CO

4

TEHTXTURE AS A MEANS OF
PREORGANIZACIJA OF
SPACE

Vaska Sandeva, Katerina Despot

Abstract Everything is made of a
material size is around us, that we can
see with the eye or felt by touch
Viewing or touch we can see if the
surfaces are smooth, coarse, pleasant ,
unpleasant, soft, hard, wet or dry. When
we play with the interior surfaces using a
design fantasy that will unite or split the
surfaces depending on the objective and
rezultetot call plays on surfaces with
different textures. All items have these
textures can be created by nature and
man. Therefore the use of textures can
be a different density and size of
application or the choice to combine with
what gets izluzija smooth and hoarse.

Keywords : interior , surface, space ,
texture

1. Introduction

The designer should clearly and
precisely set his goal - what
emotional impact should the interior
he creates causes, be aware of the
specifics of the content and what kind
of solution should create.

How can the inside composition of
the room can help in successful
development of the different character
needs? That's why the texture is one
of the elements that can complement
the whole interior element which is
not an obligation but it is needed to
gravitate in space filled surfaces.
Texture is an essential part in
surfaces used in the interior. By using

12
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NOBPLUMHN.TEKCTypa € OuTeH enemMeHT BO

MOBPLUMHUTE  KOM  Ce  KopuctaT  BO
eHTepnepoT. CO  HMBHO  HaM3MEHWYHO
Kopuctewe ce pobusaat GapaHu wnm

HebapaHu edekTn BO edeH npoctop. Taa e
BM3yeSTHO CBOjCTBO Ha HeKoja NMoBpLUMHA Koja
ce onpeaenysa o4 Matepujanor.

2. MaTepujan n metoam

Budosu mekcmypa

TekcTypaTta € noBplWMHA Ha Ccekoja
npupogHa W BelwTadyka martepuja. Taa e
NMKOBEH erileMeHT KOj MOXe [a ce Buau v ga
ce ocetm co pgormp. Crnopen TOa Kako
HacTaHyBa MMa [MPUPOAHN BeLUTaYkM U
UMUTaUnnN Ha TEKCTYPW.

MpupoaHn TEKCTYpU MmaaTt KopeHuTe Ha
apsjata, nucjata, nnogosute, TpesaTa,
KP3HOTO, KOXara, KamMeHOT, MecokoT U ce
APYro WTO € o4 NpUpOAHO NOTEKIO.

BewTaykn  TekcTypyu  umaat  cute
NnoBpWMHM Ha MaTepujanute WTO ce
npousBegeHn O YOBEKOT, Kako LWTo ce
npoussBoau oA npera, opBo, MeTarn, NnacTuka,
pasHn ManTepu, KuToBM, 6ou, xapTum u
apyro. Bo BewTaykM TekcTypu cnafaat u
TKCTYpUTE LUTO YMETHUUUTE caMu M1 npaear,
KOPUCTEJKN Hajpa3nuyHn martepujanu.

MmuTtaumja Ha TekcTypa, 3a pasnuka of
npupogHaTa M BeluTaykaTa TeKCcTypa, Hema
TaKTUMHO CBOJCTBO 3aToa WTO He €
BucTMHCKa. Ce pobuea co uvcupTyBawe CO
jarneH, mMonue, nepo, 4eTka, co rpebetbe,
cTpyrakwe, CO rpaduykum pacrtepu, CO
oTrnevaToun oA MOBPLUMHUTE Ha pasnUyHU
MaTepujanu Kako: KaMeH, ApBOo, NaTHO, Xuua
n ap. Ho u nokpaj Toa WTO Of TexHudKa
rmegHa TOYKa € umMuTauvja Taa € HoBa
NMKOBHA pearHoCT, CO COMCTBEHW KBaNUTETH
LUTO BpLUAT MUCTa ecTeTcka (PyHKUMja Kako u
BMCTUHCKaTa TeKkcTpa CcaMO LWTO wumaart
NMOVMHAKOB BU3YEreH acrnekT.

BusyenHa Tekctypa

TakTnnHa TekcTypa Koja ce YyBCTBYBa Ha
aonup

them alternately we can get wanted
or unwanted effects in the free space.
It is a visual element of a surface
which is determined by the material.

2. Material and methods

Types of texture

Texture is the surface of any natural
and artificial matter. It is an artistic
element that can be seen and felt by
touch. From the way it originates it
can be natural and also it can be an
artificial imitation of some texture..

Natural textures are trees with
roots, leaves, fruits, grass, fur, skin,
stone, sand and everything else that
is of natural origin.

Artificial textures have all the
surfaces of the materials that are
massively produced by humans, such
as products from yarn, wood, metal,
plastic, various plasters, kits, paints,
papers and more. Artificial textures
also include textures that are made
by the artists themselves, when using
different materials.

Imitation texture, unlike natural and
artificial texture, has no tactile trait
because it is not real. It is obtained by
drawing with charcoal, pencil, pen,
brush, scratching, scraping, with
graphic images, with prints from the
surfaces of various materials like
stone, wood, cloth, wire and more.
But despite that from the technical
point of view it is an imitation, it also
is the new art reality with its own
qualities that perform the same
function as the aesthetic and the true
texture only that they have different
visual aspect.

Visual texture

Tactile texture that feels touch

Similar and different textures

In texture we differ between similar

13
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CnnYHU 1 pasnuyHn TEKCTYpU

Kaj Tekctypata pasnukyBame CIvVYHU U
Pa3NMYHU UMM XapMOHWYHWU U KOHTPACTHU
TekcTypu. CnvyHUTE TEKCTYpW Brivjaat MeKo,
MUPHO OAMapayku, a KOHTPACTHWUTE >XUBO,
AVHaMUYHO, aTpakTUBHO. CrnYHM TEeKCTypu
UMaaT pasHU TEKCTUNW, TKAEHWHW, KOXW,
Kp3Ha, TpeBW, fucja, U1 cute OHMEe Mefy Kou
HemMa ronemu pasfnuku BO camaTta TeKCTypa,
6e3 orneg Ha HuBHaTa 60ja, TOH, a Kou
yCreLHo ce npumeHyBaaT 3a MOCTUrHyBaH-e
AVCKPETHU, MUPHU ambreHTn. KoHTpacTHu ce
OHMe Mery KOW pasnukuTe BO TeKcTypaTa ce

ronemn. PasHoBMOHUTE W  KOHTpACTHUTE
TEKCTYpU  Cnopes  HUBHUTE  JIMKOBHMU
KBanuTeTn ce genar Ha:

MasHn un rpybu (HepamHu)- CTaknmo,

nopLenaH, NonupaH kKameH, APBO UM KaMeH,
HacnpoTV NPUPOLEH HEMONMUPaH KaMeH, OpBO
nnu metan.

TBpan n Mekun-kameH, OeToH, Maran,
CTaKno, HacnpoTu TpeBa, Nincja, Koxa, Kp3Ho,
TEKCTUI, NnacTuka.

BrneckaBsn M MaT — CTakno, nopuenaH,
KepaHuka CO rrasypa, HacnpoTu MNecok,
manTtep, TEKCTUN.

[MpoSvpHM M HENPOSUMPHM — CTakKIo,
TEKCTUI, Mpexa, NnacTuka, BoAaa, HacmnpoTu
KameH, ApBo, rmnc, meTarn.

BnaxHn n cyBu — BogeHa noBpLUMHA
HacnpoTun GETOH, KAMEH, >keneso 1 ap.

Mo mMa3HUTe MOBPLUMHU OKOTO Ce OBWKU
no 6p30, a KoMKy ce norpyou OBMKEHETO Ha
OKOTO € nobaBHo.

3. PesynTtaTtu n gauckycuja

@yHKujama Ha meKkcmypama 60 eHmepuepom

TekcTypata uma ecTteTcka 1 NpuMeHnmBea
dyHkumja. Taa BHecyBa XWBOCT, OMHaMuKa
ooraTcTBO, Pas3HOOOPA3HOCT, aTPaKTUBHOCT,
na un ybaBuMHa He camMO BO YMETHUYKUTE
TBOPOM TYyKy U BO cuTe npegmeTun, objektn n
NMpOCTOPMM CO U BO KOW XMBEE YOBEKOT.

and dissimilar or harmonious and
contrasting textures. Similar textures
affect soft, peaceful and relaxing, but
the contrast has live, dynamic, and
attractive traits. Similar textures have
various textiles, such as fabric,
leather, fur, grass, leaves, and all
those among whom there are no
major differences in the texture,
regardless of their color, tone, and
which when successfully applied they
achieve discrete, calm ambience.
Contrasting are those that include a
lot of differences in texture. Diverse
and contrasting textures according to
their artistic qualities are divided into:

Smooth and rough (uneven) - glass,
porcelain, polished stone, wood or
stone, as opposed to natural
unpolished stone, wood or metal.

Hard and soft stone, concrete,
Mata, glass, as opposed to grass,
leaves, skin, fur, textile, plastic.

Shiny and matte - glass, porcelain,
ceramics versus sand, plaster,
textiles.

Transparent and opaque - glass,
textile, mesh, plastic, water, against
stone, wood, plaster, metal.

Wet and dry — water (wet) surface
versus concrete, stone, iron and
others (dry surface).

In smooth surfaces the eye moves
rapidly and the rougher the surface
the slower the eye movement is.

3. Results and discussion

Function of the texture interior

The texture has an aesthetic and
effective function. It brings liveliness,
dynamism wealth, diversity,
attractiveness and also beauty and
not only in the artistic works but in all
objects, facilities and rooms that a
person lives in. Texture makes any
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TekcTypaTta npugoHecyBa cekoja MaTepuja Ha
cBojaTa MNnoOBpWWHA Ja uWMa pasfuyeH
FIVKOBEH acnekT U u3rneg, no WTo CTaHyBa U
npenosHatnuea. [lpegmeTnte WTO wWMaat
ncra 6oja, popma 1 roremMuHa mMoxar ga ce
pacno3HaaT no ceojaTa TekcTypa. Ectetckata
dyHKUMja TekcTypaTa ja BpWM CO CBOETO
BM3YENIHO a MPUMEHSIMBOCTA CO TaKTUITHOTO
cBojcTBO. Bo [ausajHepckoTO um3pasyBare
TeKCTypaTa He e efdeH O4 HOCeykuTe
efeMeHTn Kako WTo Toa e dopmara wnu
OojaTa, Tyky noBeke MOMOLUEH WX
AOMNOMHUTENEH enemMeHT WTo ro 3boratysa
An3ajHoT. Cenak uma cBoja He3aMeHnuea u
crneundmyHa yHKUMja nopagu WTo, OHa WTO
MOXe [ia ce NOCTUIHE CO TEKCTypaTa He MOXe
Aa ce NOCTUrHe Co OpYruTe enemeHTu.

Cnuka 1. TekcTypa eHTepuep

Tekcmypa u eHmepuep

TekcTypata umMa LWMpOKa nNpuUMeHa U
BaXXHa JekopaTuBHa  dyHKUMja U  BO
apxutekTypata U amsajHoT. HaaBopelwHn u
BHaTPELUHM MPOCTOPUM U MOBPLUMHU MOXaT
Aa bupat obpaboTeHn co pa3Hn TEKCTYpU BO
ManTep, KameH, >Xenes3o W Op., Kako Wu
KOoMOMHaumm Ha Tue MmaTepujarm.  Bo

substance on its surface have a
different visual aspect and look after
which it can became known (famous).
The objects that have the same color,
shape and size can be discerned by
their texture. The texture’s aesthetic
function is performed by its
applicability to visual and tactile
capacity. In the design- texture
expression is not one of the driving
elements such as the shape or color
but it rather is an auxiliary or

additional element that enriches the
design. However indispensable it is,
the texture has a specific function and
therefore what can be achieved with a
texture can not be achieved with
other elements.

Fig. 1. Texture interior

Texture and interior

The texture is widely used and is
an important decorative function in
architecture and design. Exterior and
interior spaces and surfaces can be
processed with various textures in
plaster, stone, iron, etc., As well as
combinations of these materials. The
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eHTepMepoT MOXHOCTUTE Ce MOoroniemMm co
ornea Ha Toa LITO MMa rMoBeKke marepwjanu
Kou MoxaT pga ce ynoTtpebar. borat e
n300poT Ha pasHN BMOOBWU OPBO, (PypHUPW,
Kepamuka, MeTtanu, CTakno, Koxa, nnactuvka,
a ocobeHo MHOrybpojHM ce kKoMbrHaummTe co
TekcTunot. MerycebHute kombuHauum Ha
matepujanuTte ce HeucupnHu u My AaBaaT
rornema cnoboga Ha Au3ajHepoT 3a Kpempane
Ha npujatHW, Oypy N PacKOLHW amMBUeHTW.
Tekctypata My o6e3begyBa Ha 4YOBEKOT
Ha4MH KaKo [a ja UCTpaXKyBa CBOjaTa OKOSIMHa
npeky ocetoT 3a gonvp Bapujaumute Ha
noBpLUIMHATa MoOXaT [fga npeavsBukaat
CeH3yanHo 3af0BOSICTBO aKkO CO NpTCTUTe
ponpeme no Hea [lypu n Kora TekcTypaTta e
BM3yeNHa W HWEe He YyBCTBYBaMe HWULLTO,
HawuMTe oYM BpWAT TpaHCMUCWja Ha
4YyBCTBOTO Ha Pa3HOMMKOCT OO MO3OKOT Kaje
ce nojaByBa CEH30pPEH OAroBop.

Cnuka 2. TekcTypa eHTepuep

lpocmop 6e3 mekcmypa

OppepeHa  cpegnHa  6e3  TekcTypa
npeTcTtaByBa oOf3emMare Ha efeH 3HavaeH
acnekT Ha HaLleTo UCKYCTB.

Mpumep: lMnactnkata BO eHTEpPUPOT Ha
LeeceTTUTe roguHx

[lonemoTO 3Hayewe Ha TekcTypaTta Nnexwu
BO Hej3vHaTa MoBpP3aHOCT CO pa3HOBMAHOCTA

Bapujaummte Ha cBeTNIO M CceHka
KpeupaaT BuM3yerHa TeKCcTypa a npomMeHaTta
Ha noBpLUMHAaTa Co3aBa TaKTUIHa TekcTypa

Tekctypa BO Kepamuka-nevaTere-
TEeKCTUN

KepamuyapoT mMoxe Oa Hanpasu masHa

interior possibilities are greater given
that there are more materials that
can be used.

There is a rich choice of different
types of wood veneers, ceramic,
metal, glass, leather, plastic, and

there are especially numerous
combinations to textiles. Mutual
combinations of materials are

inexhaustible and give great freedom
to the designer to create a pleasant,
even luxurious ambient. The texture
provides a human way to explore the
surroundings through the sense of
touch, surface variations can cause
sensual pleasure if your fingers

reach for it even when the texture is
visual and we do not feel anything,
our eyes perform transmission of a
sense of diversity to the brain where
it makes it into a sensory response.

Fig. 2. Texture interior

Area without texture
Specific
texture is a seizure of an important

environment  without
aspect of our experience.
Example: Plastics in interior sixties
The great significance of texture
lies in its association with diversity
Variations of light and shadow
create visual texture and change the
surface texture which creates tactile
surface.
Texture in

ceramics, textiles

16



MHoeauuu u npednpuemadecmso, ISSN 1314-9253

loduHa IV, 6poti 4, 2016

rnasypa co KopucTerwe Ha nocebeH pacTsop.
BusyenHata Tekctypa Moxe pHa ce
MOCTUIHE CO NeYaTere MOTUBWN Ha TEKCTUI.
TekcTnnoT MoXxe Aa ce uctkae
Mrpata nocegyBa cBoja  comncTBeHa
TEKCTypa Koja 3aBWCW Of CTpyKTypata W
dhnyngHocTa Ha OBUXeHaTa Ha efneMeHTuTe
BO NMPOCTOPOT

BusyernHa u makmusnHa mexkcmypa
Ha Ttekctunotr moxart ga ce 3abenexar

ABaTa BuMaa Ha TeKCTypa - TakTuiHa W
BM3yerHa.

Ha neyateH TekctMn ce co3gasa
BM3YyerHa TeKCcTypa

Ha TkaeH Tekctun TekcTypata ce

4YyBCTBYBa Ha Aonvp

Ha noBpLluHaTa Ha KOpnycHUTE enemMeHTu
nMame BMU3yernHa TekcTypa

Bo eHTepyepor e 3actaneHa BO
XOPU3OHTaNHN M BEPUKANHU MOBPLUMHU KOW
Kora ce npennietyBaaTt pasfnM4yHUTE TEKCTypu
BO 3aBWCHOCT 0Of CBeTNMHata npasar
pasnuyHn edpekTn BO eHTepuepoT. Ho eneH
of, rmaBHWUTE NpeayCcnoBu 3a Aa MOXe [a ce
cnyyyBa npeopraHuMsaumja Ha nNpoCTopoT CO
TEeKCcTypa e n3bopoT Ha Bou, LITO 3HAYM KOSKY
€ NOCMpOMAaLLEH KONMOPWUTOT TOrKy noboratu
ce Tekctypute. Edektute Hajgobpo ce
NnoCTUrHyBaat Kora ce urpa co
MOHOXpOMaTCKa rama unm camo efHa Xpoma
N HWjaHCUTE KOW ce nojaByBaaT rnomery Hea.
Toraw MMa MHOry MOXHOCTU 32 HEBUCTUHUTA
unysvja. Tyka ce nojaByBa Bpckata CoO
LIeSIOKYMHOTO peLleHre Kage Komnosuuujata
MMa CBOM €nemMeHTM KO ja cosgasaar
uenuHara.

Bo paueTte Ha au3ajHepoT, UCTO Kako U BO
npupogaTta TekcTypaTa gobuea ase nvua.
BusyenHata TekcTypa Moxe ga ce cogage Ha
PasnMYHN HAYNHW:

TaktunHa TekcTypa ce dopmupa BO
3aBWCHOCT O MaTepujanoT: Nnopos3Ha rnuHa,
panaBo NnaTHoO, APBO CO MHTEpPeCHW Bpasaw.
CeTo oBa MOXe Aa ce NocTurHe co nocedbeH
TPEeTMaH: rpaBypa, pe3ba, lwTamna,
yKkpacyBake Ha  MeTan,  BpexyBake
Aekopaupja Ha kepamuka.

printing

The ceramic can make a smooth
coating using a special solution.

Visual texture can be achieved by
printing patterns on textiles.

Textiles can weave

The game possesses
texture depending on the structure
and fluidity of the movements of
elements in space.

its own

Visual and tactile texture

The textiles can have both types
of texture - tactile and visual.

The printed fabric creates visual
texture

The woven fabric texture can be
felt by Touch

On the surface the two parts have
visual texture

The interior is represented in a
vertical and horizontal surfaces that
intertwine different textures and
depending on the light there can be
different effects in the interior. But
one of the main prerequisites to be
able to happen is to organize the
space beforehand with texture with
choice of colors, which means the

poorer the color, the richer the
texture. The effects are best
achieved when playing  with

monochrome range colors or only
one chromatic and hue that occur
between it. Then there are many
opportunities  for false illusion.
Appears here link to the overall
solution wherein the composition has
its elements that create the whole.

In the hands of the designer, as in
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HVMBHOTO CNMKapCTBO € MnpoydyBake Ha
TekcTypaTta, a buaejkn copmute ce mnsrpage-
HM Ha pgebenu cnoeBu OGoja TekcTypaTa e
OpraHCKW, COCTaBeH Aen Ha cnukaTa

nature texture gets two. Visual
texture can create a texture that is
organic, integral part of the image

Cnuka 3. TekcTypa eHTepuep

lNospwuHa

MoBpwmHaTa €  OBOOUMEH3MOHanHa
rpadpuyka popmaHa Koja MoXe ONTUYKN aa ce
obpaboTyBaaT Hajpa3nuyHn obnuumn. Kora e
BrneyaTnmea nospLUMHaTa e Jobpo BKroneHa
CO cBOjaTa ocHOBHa doyHKUMja. [OKNOMKy He
ce MocTUrHe eguHCTBO nomery ¢opmara u
cogpXxuHara co 06nnKyBaHETO Ha
NOBPLUMHUTE, Torawl OBnvKyBaHMOT MPOCTOP
unun npegmeT cTaHyBa HeybaBa n HenpujaTHa
NnoBpLUNHA.

WcTo Kako 1 nuHujaTa v noBpLuMHaTa Kako
ecTeTcka Kateropvja MMMoXe da bwuan BO

coctojba Ha  pamMHOTeXa, CUMETpMja,
acumeTpuja, KOHCTaHTa n
AOMUHaHTHOCT.MerfyToa noBpwwmHaTa wuma
MHOry MoOBeke MOXHOCTM da  MOKaxu

3aHMMIMBa, Bneyatnuea, ybaea, 6oratm HO U
CNOXEHN OAHOCK 3aToa LUTO Taa OCBEH LUTO
npeTcTaByBa NpOCTOp KOj cam no cebe uma
ogpeneHn KBanuteTu, Toj U co3gaBa NPoCTop
BO KOja MHOIY NIMKOBHW €feMeHTU co3aasaat
COBPLLEHM KOMMO3ULIMCKN OOHOCM.
MoBpLUMHaTa € HaABOPELUHWNOT n3rnes Ha
Hekoj BonymMeH 30orateH CcO BelwTayka
TekCcTypa. Taa e MecToTO Kage ce cpekaaar
OOHOCHO cyaupaaT NPOCTOPOT 1 BOMYMEHOT U
ja cosgaBaat uenocHaTa opraHu3aumja. Cekoj
06K (MPMPOLEH MK BELUTAYKN) € COCTaBEH
on MOBPLUMHW. MoBpLunHaTa Kako
AV3ajHEPCKN eflEMEHT € NPeMHOory 3acTtaneHa

Fig. 3. Texture interior

Area

The surface is a two-dimensional
graphics format that can be optically
processed into various forms. When
striking the surface is well embedded
with its core function. If it hasn't
achieved unity between form and
content with shaping surfaces, then
shaped space or object becomes
ugly and uncomfortable surface.

Just like the line and surface as
aesthetic category it can Be in a

state of balance, symmetry,
asymmetry, and constant
domination. But the surface has

many more opportunities to show
interesting, striking, beautiful, rich
and complex relationships because
besides it being space itself has
certain qualities, and it creates a
\space in which many artistic
elements can create a perfect
compositional relationships.

The surface appears like a volume
enriched with artificial texture. It is
where they meet or collide in space
and volume and create the whole
organization. Any form (natural or
artificial) is composed of surfaces.
Surface as a design element is
present in the interior too, which
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BO E€HTepMepoT, LWTO 3HauMm Taa [o
npeTctaByBa  HaOBOPELWHWOT  Aen  Ha
BOITYMEHOT MM MacaTta Ha camara ¢popma.

MoBpwmHaTa nNo kapakTep Moxe aa éuae
ronema, mana,TeHka, gebena, TBpaa, Meka,
pamHa, 3aobneHa, co oCTpM wnm Gnaru
nBULUYN, nepdopupaHa, Lynnvea,
ncnpekpLieHa, HababpeHa n gp.

lTto 3Haum co pasnuuHuTe MOBPLUMHU
3boraTeHn CO TeKkCcTypa MOxe Ada ce npasar
Hajpa3nNnyH KOMMNO3MLMKN BO NPOCTOPOT CO TO
WwTo TOj Oumn 6GoraT co [gpamMaTU4HOCT.
[onemMoTO 3Hayew-e Ha TeKCcTypaTa fexu BO
HejauHaTa MOBP3aHOCTa CO pas3HOBMAHOCTA
Ha NOBPLUMHUTE.

Kako pedwmHupame 3a BrnvjaHueTo Ma
TEKCTypaTa Ha BHaTPELIHUTE NPOCTOPMU
OOHOCHO SMOOBMW, MOAOBW, TaBaHW BO KOj
Hajronem gen BKNy4vyBajku ro n mebenort, 6u
Tpebano pda HanpaBume OueHyBawe Ha
pabotute pga ce 3anpeMe Ha rnaBHUOT
MOMEHT - COBMarakeTo Ha apXUTEKTOHCKMOT,
OV3ajHEPCKMOT WM JIMKOBHMOT U3pa3 Ha
BHaTpeLlHoCTa (pyHKUMOHAaNHaTta cyLuTMHa Ha
KOHKpeTHUTe 06jekT. AKO HegocTacyBa OBa
coBrnarawe, HUWTO He Ou mMoxeno pMda
nomorHe. LLTo ce uma npeasua Bo cny4vajoT?

4. U3Bogun

UoBekoT ro  npugpaka  NpoOCTOPOT
BKITy4yBajuM r0 €HTEpMepoT CO MOMOLU Ha
4YyBCTBOTO 3a nepuenuuvja. Hameuayata ro
n3pasyBa CBOjOT OL4HOC KOH npucakareTo Ha
NOBPLUMHUTE, MNPOCTOPOT M [AEjCTBOTO HMK3
emoumun. HopmanHo Toa ce nogpasbupa geka
€ MOBP3aHNo CO pPa3HOBMAHOCTA HA MHOry
MOBPLUMHM  KOWM UMaaT wu3paseHa wunu
Henspasea TeKCTypa KOW pasnuyHo aenysaar
Ha peanHocta. EmoTMBHOTO BNMjaHMe Ha
E€HTEpPMEPOT € NOBP3aHO CO UHAUBMAYANHUTE
KBanuTeTN Ha NPOCTOPOT N (PYHKUNOHAMNHUTE
erleMEeHTN BO COBPEMEHNTE EHTEPUEPM.

EHTepuepor e epgHa Komnosuuuwja Ha
npoctopoT, [lpoctopoT ga ce ypeau Toa
3HauM ga ce BHecu aywa,dnyva Ha ybaBoTo

means that it is outside of the volume
or mass of the formulation.

Surface in nature may be large,
small, thin, thick, hard, soft, flat,
curved, sharp or mild edges,
perforated, hollow, shattered, bulging
and others.

The different area enriched with
texture can make different
compositions in space and with that
it is rich in texture drama .the big
significance lies in its connection with
the variety of surfaces.

How we define the impact March
texture of interior spaces or walls,
floors, ceilings  which  mostly
including the furniture should make
assessment of things to stop the
main  point - matching the
architecture, design and visual
expression of the interior the
functional essence the specific
object. If missing this match, nothing
could help. Given that in the case?

4. Conclusion
Man embraces space including

the interior with a sense of
perception. An individual expresses
his attitude towards accepting

surfaces, space and action through
emotion. Normally it is understood
that is connected diversity in many
areas that have expressed or
unexpressed texture and act
differently on reality. The emotional
impact with which the interior is
linked to the individual qualities of
space and functional elements in
modern interiors.

The interior is a composition of
space, space to edit meaning to
enter the soul of the beautiful and
fluid desire to present in that space.
The reason for the emergence of
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n xenba ga cu NpPUCyTEH BO TOj MPOCTOP.
[MpuunHaTta 3a nojaBa Ha emouuvja BO efeH
COBPEMEH eHTepuep e Kora nepuenuujata Ha
ogpefeHa popma e npeTcraBeHa CO Hekoja
TEKCTypa Koja € HOBO MNpeTcTaBeHa U e
HOCUTEN Ha e€eOeH HOB KOHUENT KOoj ro
Mozernvpa npocTtopoT. Toa noctou 3a cute
BMOOBM  YMETHOCTM U OM3ajHM  HO
HajKOHKPETHO BO AESI0T Ha EHTEPUEPOT 3aToa
lWITO M3pa30T Ha eHTepuepoT  [Jdasa
MHOryOpOjHN KOMMOHEHTU W HEOrpaHN4YeHu
MOXHOCTW.

EMOTMBHOTO BnujaHWe Ha eHTepuepoT ce
eMuTyBa eOHOOpeMEHHO CO CUTE Herosu
KOMMOHEHTN:- dpopmaTta BO BHATPELUHUOT
NPOCTOpP;pa3MepPOT Ha NPOCTOPUTE U HUBHUTE
enemMeHTy; OCBETNyBawe - MPUPOLHO W
BELUTAYKO; boute BO €HTepuepoT,
BrnvjaHvweto Ha nuueto Ha martepujanure; -
yyactmeto Ha mebenot, npegmeTuTe
HanpumMmeHeTaTa YMETHOCT , MHOYCTPUCKNOT U
AeKopaTUBHUOT AM3ajH 1 CN .; pacTeHujata BO
EHTEPUEPOT;CNMHTE3a Ha  apxuTekTypaTta,
AN3ajHOT W OpyrutTe yMETHOCTMU.

5. IlutepaTtypa

Byars, M. (2003). Sedie. Logos.

©0hrwNE

Dorling Kindersley, London.
7. Quarante.,

emotion in a contemporary interior is
that the perception of a particular
form is represented by a texture that
is newly introduced and has won a
new concept to model space. It
exists for all types of art and designs
but mostly in the concrete section of
the interior because the expression
of the interior provides numerous
components and unlimited
opportunities.

The emotional impact the interior
broadcasts one big object with all its
components: form the inner space;
the scale of the spaces and their
elements; lighting - natural and
artificial; colors in the interior; The
impact face of the material; featuring
furniture, objects incorporated art,
industrial design and decoration,
etc.; Plant interior; synthesis of
architecture, design and other arts.
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CUMETPUYEH BANNAHC BO
MUHUMAITUCTUYHKUN KYJHU

Katerina Despot, Vaska Sandeva

Ancmpakm: [OusajHoT Ha wmeben, wnu
camunoT meben nako e NPOU3BOA LUTO ro KOPUCTU
CeKkoj of Hac, BO [eHellHO Bpeme mnocrtojaTt
TONIKY MHOrY pasfnvYHn BUOOBW Ha Matepujanu,
dopmMK, rONeMuUHN,  YHKUMN  KOW  edeH
KOHKpPETEH AOM3ajH M COOpPXW, LUTO BCYLUHOCT
npeTcTaByBa MOTELLKOTUja 3a Au3ajHepuTe ada
npugoHecar co naeu LWTo ce HOBW, a NpuToa Aa
m 3agoBornyBaT cuTe noTpebu Ha
noTpoLLyBayoT. EQeH TakoB Aen e KyHaTta Koja
“ma cneuujarnHo MecTo BO MPOCTOPOT.

KyjHaTa e npoctopuja of 3oHaTa [eH Kaje
nva ronema yHkKuMja BO €OHO eHTepuepHo
NPOCTPaHCTBO. Taa e BO TecHa oyHKUMOHanHa
BpCka CO Tpnesapuvjata u gHeBHata. OgHOCHO
npocTtop 1 dopmMa Koj ro npaeaTt YMETHUYKOTO
Aeno Bo 30HaTa AeH. EgHocTtaBHocT, 6anaHc Ha
dopmu 6ou matepujanm n npeg ce cnobogHa
NVHWja Ha OBWXKEH-E.

KnyyHu 360poeu. eHTepuep, NOBPLUMHA,
npocTop, hyHKuuja

1. BoBen
~YMemHocm Ha ypedysare Ha
Mamepujariom u MOXXHocmume 80
rnnaHupaH obnuk".

[n3ajHOT noctoM 3a Oda ce 3a40BOSU
Hekoja uen unu yHkumja. CnocobHocta aa
ce NPeTBOPU KOHKPETHUOT AM3ajH BO HELUTO
KOPUCHO W nped ce (YHKUMOHAnHoO €
KMyYHUOT enemMeHT 3a HEeroBoTo
noHaTaMoOLIHO MNPOW3BOACTBO U BOOMLWITO
KopucTewe of CTpaHa Ha ofgpefeHata
rpyna Ha nyfe 3a KOM MUCTUOT € HaMeHeT.
[un3ajHoT e crneumdmrka Koja UCTOBPEMEHO
Tpeba aa e Bnevyatnvea u PyHKUMOHANHa m

)

SIMMETRAL BALANCE
MINIMALIST KITCHEN

Katerina Despot, Vaska Sandeva

Abstract : The design of the furniture
or the furniture itself it is a product that is
used by any of us, nowadays there are so
many different kinds of materials, shapes,
sizes, functions that a specific design
contains, the is difficult for designers to
contribute ideas that are new, while the
still satisfy all the needs of the consumer.
One such part is the kitchen which holds a
special place in space.

The kitchen is the room where the day
area has a great feature in an interior
space. It is in close functional relationship
with the dining room and living room.
Space and form which make the artwork
in the zone day. Simplicity, balance of
shapes colors and materials primarily free
trajectory.

Keywords : interior, surface,

function

space,

1. Introduction

"The art of editing the material and
the opportunities in planned form."

Design exists to satisfy a purpose or
function. Its ability to turn specific
design into something useful and
primarily functional is a key element
for its further production and general
use by a particular group of people for
whom it was intended. The design
specifics that also need to be striking
and functional and it should be a
balance that will satisfy high aesthetic
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nputoa Tpeba aa npetcraByBa HanaHC Koj
Ke 3aj0BOMM BMCOKM ECTETCKN KPUTEPUYMM.
HavomHOT Ha koj Tpeba ga ce UCnonHu e
CMoj Ha MHOTY eNeMeHTM BO efHa LiernuvHa.

2. MaTepwujan n metoam

BanaHcupaweTo Ha  komnosuumjata
BKNydyBa KOMOMHMpawe Ha MNO3UTUBHMU
erleMeHTN CO HeraTMBeH MPOCTPO Ha TaKkoB
HaYMH LUTO HUTY LUTO HUTY efeH aen of
AN3ajHOT He ja 3aceHyBa gpyrata obnacr.
Ce ce Bkronyea n coBnara 3aefiHo BO efiHa
KpajHa uenuHa. HaveBuayanHuTe Oenosu
npuaoHecyBaaT 3a LenuHata, HO Tue He ja
npeTcraByBaar uenuHara.
HeypamHoTexxeHaTa koMmnosuuuja Moxe aa
poeege p[Oo TeHsnja. Kora gusajHoT €
HebanaHcupaH, Torawu AOMUHMpaaT
WHAMBMAOYANHUTE €feMEeHTM BO LenvHaTta u
KomMnosuupjata ctaHyBa nomarsky 3HadajHa
og camute penosn. Bo Hekon ausajHu
HebanaHcupaHoCcTa MOXe Aa KINy4yHWOT Aer,
HO BO [Ml@aBHO YOBEYKOTO OKO Oapa
GanaHcupaHn KOMMNo3NLNN.

BanaHcoHT/pamHoTeXaTa e coctojba Ha
n3efHadvyBawe Ha TeH3ujata U TexuHaTa,
WITO He ceKkoraw Jenysa CMUPYBaYKU.
Buoosu Ha 6anaHc/pamHoTeXa ce:

+ CunmeTtpunyeH 6anaHc

CumeTpuyHmnoT 6anaHc ce criyyyBa kora
ABe eJHaKBU TEXWHU Ce Ha eHaKBU CTpaHu
og kKomnosuuujata, GanaHcupaHu OKony
LEeHTapoT Ha poTaumja wunu ockata BO
LueHaTapor. CumeTtpunHuoTt GanaHc
npeausBuKyBa 4YyBCTBO Ha popmanHocT
(noHekoraw ce HapekyBa dhopmarieH
GanaHc) W eneraHuuja. HeratuBHaTa
CTpaHa Ha CUMEeTPUYHMOT BanaHc e geka e
cTaTuU4eH 1 noHeroawl n gocageH. buaejkm
ejHaTa MonoBWHA O KOMMO3u-uujata ce
ornegysa BO Apyrata MoroBuMHa, CO LUTO
Gapem egHaTa NonoBMHa of, KOMNo3uuumja e
BeEKke npeaBnanvBea.

- AcumeTpmyeH ©OanaHC KOj co3pgasa
nHdopmaneH GanaHC KoOj NpuBREKyBa

criteria. The way that it should be done
iIs by a mixture of many elements into
one whole.

2. Material and methods

The balance of the composition
includes combining the positive
elements with negative stretch in such
a way that neither it nor a part of the
design has not eclipsed the other area.
It overlaps together into a final whole.
Individual parts contribute to the
whole, but they do not represent it.
The unbalanced composition can lead
to tension. When the design is
unbalanced, then it dominates the
individual elements in the body and
the  composition becomes less
important than the parts. In some
designs can unbalance is the key part,
but mainly the human eye requires
balanced compositions.

Balance / balance sheet is the
equalization of tension and weight,
which is not always soothing. Types of
balance:

Symmetrical balance

Symmetrical balance occurs when
two equal weights are equal sides of
the composition, balanced around the
center of rotation or axis center.
Symmetrical balance creates a feeling
of formality (sometimes called formal
balance) and elegance. The downside
of symmetrical balance is that it is
static and sometimes and tedious. As
one half of the composition is reflected
in the other half, with at least half of
the composition is already predictable.

e« Asymmetrical balance which
creates informal balance that attracts
attention and looks dynamic;
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BHMMaHMe U1 u3rnega  AMHaAMUYHO;
AcnmeTpuyHmnot GanaHc pesyntupa oA
HeedHakBaTa BU3yenHa TEXWMHa Of OBeETe
CTpaHu Ha komnosuuuvjata. EgHarta crtpaHa
Ha Komno3uuujaTa MOXe [a COAPXK
AOMWHAHTEH €fIEMEHT, KOj WTO MOXe [Aa
6uge GanaHcupaH co noBeke Unn nomarky
LeHTpanHu ToYKn of, apyraTta cTpaHa. EgeH
BM3YEerIHO TEXOK €efneMeHT Ha efgHaTta
CTpaHa MoOxe pga 6uge ©GanaHcumpaH co
noronem 6poj Ha MONECHW enemeHTn of
gpyrata.  AcumeTtpuyHmoTr  BGanaHc e
noaMHamMmnyeH n novHTepeceH. Toj ro 6yae
YyBCTBYTO Ha MOAEPHM3aM, [OBWKEHE,
eHeprnja WM BUTANHOCT. ACUMETPUYHMOT
GanaHc Hygu noBeke BU3YENHW MOXHOCTU
nako Moxe pda 6buge notewko pa ce
nocturHe Ouaejku  COOAHOCOT  MoMery
€NeMEHTUTE € NOKOMIIIEKCEH.

- Pagnanen ©GanaHc e OHOj koj €
NMOCTaBeH OKOMy LEHTapoT Ha oapeaeH
enemMeHT. EnemeHTMTE KOM Baka ce
NnocTaBeHn [JaBaaT M3rnen Kako da
nsneryeaaTt of camarta LeHTpaniHa TOuYKa;
PagvjanHnotr ©GanaHc ce cnydyBa kora
efemMeHTuTe ce pawmpyBaaT Of €4eH UCT
ueHtap. lpumep 3a TOA Ce COHYyeBUTE
3paun mnm PreHo KamMeH4ye BO BoAa.
OppxyBaweTo Ha (poKycHaTa Touka e
necHo buaejkun e cekorall LieHTap.

« Mo3anyHnoT HaunmH Ha OGanaHcupame
ce pobuea kora MMame NPEMHOry efieMeHTH
nocrtaBeHn epeH pno gpyr. [lopagu
HeOOCTATOKOT Ha Xuepapxuja U KOHTpacT,
OBOj BMA Ha GanaHC MOXe Aa wusnrega
Oy4YHO, HO MOHeKorawl W 340AEBHO 3aToa
IWUTO He TrnegaMe HUKakBa urpa Ha
nocTtaBeHoCcTa Ha enemeHTute; MosanyknoT
BanaHc (unun Kpuctano-rpaducku GanaHc) e
pesyntat Ha  GanaHcMpaHMOT  Xaoc.
Momucnete Ha cnvkuTe Ha Jackson Pollack.
Komnosuumjata nma HegoCTaToK of BUOHU
LEHTpanHu TOYKM n enemMeHTuTe
nogeqHakBo ce  uUcTakHyBaaTt. Hepocra-
TOKOT Ha Xuepapxuja BOAM OO BU3yeseH

Asymmetric balance is a visual result
of unequal weight on both sides of the
composition. One side of the
composition may contain a dominant
element, which can be balanced by
the more or less central points of the
other side. A severe visual element on
one side can be balanced by a greater
number of lighter elements than the
other. Asymmetrical balance is more
dynamic and interesting. It awakes the
modern movement, energy and vitality.
Asymmetrical balance offers more
visual options and although it may be
difficult to achieve because the ratio

between the elements is more
complex.
«Radial balance is one that is

placed around a central element.
Elements that give this set look as if
they were the focal point; Radial
balance occurs when elements are
disseminated from a single center. An
example is the sun or a stone thrown
into water. Maintaining the focal point
is easy because it is always in the
center.

*The mosaic way of balancing is
obtained when we have too many
items placed next to each other. The
lack of hierarchy and contrast, this
kind of balance can look noisy, but
sometimes boring because | do not
see any play in the position of the
elements; Mosaic balance  (or
cristolgraphyc balance) is the result of
balanced chaos. Think of the images
of Jackson Pollack. The composition
lacks prominent focal points and
highlight the elements equally. The
lack of hierarchy leads to visual chaos
of right view. But nonetheless,
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xaoc Ha npaB norneg. Merfytoa, n nokpaj ce,

ce ce BKronysa 3aeHo.
MocTojaT 4 BMOoBm Ha BanaHc

everything fits together.

There are 4 types of balance:

Cn.l. CumeTpuyeH 6anaHc
Fig. 1. Symmetrical balance

Cn.2. AcumeTpunyeH 6anaHc
Fig. 2. Asymmetrical balance
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Cn.3. PagujaneH 6anaHc
Fig. 3. Radial balance

Kako BHaTpeLUHO npocTopHaTa
KOMMo3uuuyja Ha eHTepuepoT nomara
YCMELLHOTO OABMBaH-€ Ha PasnuyHUTE Mo
Kapaktep notpebun? 3aTtoa 6GanaHcoT e
efeH o4 enemMeHTuTe Koum MoXaT fa ja
HagoMoMHaT LUenvMHaTa BO EeHTepuepoT
efleMeHT KOj He e 0BBpcka HO e NoTpebHo
Aa rpaBuMTUpa BO NPOCTPaAHCTBOTO MCMOS-
HeTO co noBpLMHK. BanaHcoT e OuTeH
efleMeHT BO MOBPLUMHUTE KOW Ce KopucTat
BO eHTepuepoT. CO HMBHO HaU3MEHWNYHO
Kopuctewe ce pgobueaar OGapaHu wunu
HebapaHu echekTn BO eaeH NpocTop.

CumeTpuja n acumeTtpuja — cuUMeT-
pujata n acumeTpujata MoxaTt ga bupat
WUCKOPUCTEHN HU3 Lenata KoMnosuuuja,
He3aBMCHWU O LENoKynHMoT GanaHc, a
npuToa NpuaoHecyBajku 3a Hero. NocTojat
CUMETPUYHM  (POPMU  BO  aCUMETPUYKM
GanaHcMpaHn KoMnosvumm n  obpaTHo.

Cn. 4. Mo3anyeH 6anaHc
Fig. 4. Mosaic balance

As internal spatial composition of
the interior helps the successful
development of the different character
needs? Therefore balancing is one of
the elements that can complement the
whole interior element that is not an
obligation but need to gravitate in
space filled surface. Balance is an
essential part surfaces used in the
interior. By using them alternately
obtained wanted or unwanted effects
in a space.

Symmetry and asymmetry -
symmetry and asymmetry can be
used throughout the composition,
independent of the overall balance,
while contributing to it. There are
symmetrical shapes in asymmetric
balanced compositions and vice
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CumeTtpujaTta 06n4HO ce rnega kako ybasa
N XapMOHM3MpaHa, HO UCTO Taka MOXe Aa
Aenysa CTaTUYKM n 3000€BHO.
AcumeTpujaTta TexHee KOH Toa da 6Guge
MOMHTEPECHA M OMHAMWYHA U MNOKpaj Toa
LUTO CYLUTUHCKM He ce cMeTa 3a ybaBa.
CumeTpumja - [loctojat Tpn OCHOBHMU
TMNa Ha cumeTpuja. Pedonektupadka
cumeTpuja (Mnn ornganHa cumeTpuja) ce
nojaByBa kora cCe € orneganHo OKony
ueHTpanHa ocka. Toa e HajepojaTHO
npeaTta paboTa Ha Koja LUTO Ke BU TEKHe
Kora ke ro cnywHete 360poT cumeTpuja.
Ockata moxe aa buge Bo 6uno koj npasey,
WM Hacoka, HO HajuyecTo e BepTuKarnHa
nnn xopmsoHtanHa. Ce WTO e Ha egHaTa
CTpaHa Ha oOckaTa, orneganHo ce
npecrnvkyesa Ha  [Opyrata CTpaHa.
MpupogHuTe hopmn Kou WTO pactaTt unu
ce [OBwkaTa Ha 3emjaHaTa MnOBPLUMHA,
pasBvBaaT pedriekTUBHa  cuUMeETpwUja.
UoBe4ykoTO nuue wnm nenepyTkuTe ce
npekpaceH npumep. Kora pednekcujata e
coBpLleHa ornejanHa cnvka, Toraw ce
BeENnu Aeka cumeTpujata e vnicta. Hajuecto
Taa HemMa [a € CoBplWeHa W egHaTa
CTpaHa cekorawl ke nma dnaru Bapujauun.
OBa e CKOpPO-CUMETPUYHO WU € MHOory
noBoobunyaeHo of YMcTaTa cumeTpuja.
PoTtauunoHa cumeTpuja (vnn
pagujanHa cumeTpuja) ce nojaByBa Kora
ce poTMpa OKOmy 3aedHVMYKMOT LeHTap.
lMpumep 3a Toa ce, NMBYMHATA Ha LBETOT
Ha COHYOrneaoT, TpKkanara Ha aBToMooun
BO [OBWKewe W cn. TpaHcrnaumoHa
cumeTpuja (v Kpuctanorpadocka
CMMeTpWUjTa) ce nojaByBa Kora ernemMeHTuTe
ce MOBTOpyBaaT Ha pPas3NMyHM MecTa BO
NpOCTPOT. Mpumep 3a TOa e
MOBTOPYBaH-ETO HA AackuTe of orpagara.
[MoBTOpYBakeTO  ja Kpevpa  oBaa
TpaHCNaumMoHa cuMeTpuja.0aHOCK NOMery
enemMeHTMTe N CO Toa TexHee Oa Gupe
novHTepecHa o cumeTpujaTa.

versa. Symmetry is usually seen as
beautiful and harmonious, but also
can act static and boring. The
asymmetry seeks to be more
interesting and dynamic despite
essentially being beautiful.

Symmetry - There are three basic
types of symmetry. Reflective symmetry
(or mirror symmetry) appears when a
mirror is positioned about a central axis.
It's probably the first thing that you think
of when you hear the word symmetry.
Axis can be in any direction, but mostly
vertical or horizontal. Everything is on
one side of the axis mirror is reflected
on the other side. Natural forms that
grow or move zemjanata surface,
develop reflective symmetry. The
human person or butterflies are a
wonderful example. When reflection is a
perfect mirror image, then says
symmetry is clean. Usually it will not be
perfect and one side will always be
slight variations. This is almost
symmetrically and is much more
common than pure symmetry.

Rotational symmetry (or radial
symmetry) occurs when rotating around
a common center. An example is the
flower petals of the sunflower, the
wheels of a moving car and so on.
Translational symmetry (or
crystallographic  symmetry)  occurs
when the elements are repeated in
different places in stretch. An example
is the repetition of the boards of the
fence. Repeating creates  this
translational symmetry. The relations
between the elements and with that it
tends to be more interesting than
symmetry.
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3. PesynTtaTtu n auckycuja

Budosu KyjHU

KyjHatTa Kako cocTaBeH pgen of
NMPOCTOPOT € efdHa MpuYnMHa ga cosajasa
GanaHc BO NpPOCTOPOT, Mpea ce 3apaau
HejanHaTa PyHKUMja Koja € UCMOSIHeTa co
MHOry efniemMeHTun a uctoBpemMeHo Tpeba
Aa npaBu BneLaTok BO AHEBHMOT NPecToj
CO uenara HejanHa CroXeHoCT.

KyjHaTa e npocTop Koja ronem npoueHT
Ha nyre ro nocmarpa Kako MeCcTO Ha
3abaBa co cemejctBOoTO. EcTeTukata e
MHOTy BaXkHa, HO QyHKUMmjata e ywTe
noseke.Ha4yMHOT Ha KkOj Bawlata KyjHa e
ncnnaHupaHa Ke HarnpasBu pasrnvka KOrky
Op30 n edwukacHO ke ce cHaorate BO
KyjHata. AHanusata Ha dopMmute wu
HejanHnoT GanaHc ce npeaMeT  Ha
aHanvMsa oA CcUTe  acrnekTu  Kako
yHKUMOHaANHO  pelleHne, wu3bop Ha
Martepujanu n KOrnopUTHOCT.

OcHoBHa nopgenba Ha KyjHUTE MO
HMBHaATa MNPOCTOPHA MOCTaBEHOCT W
pacrnopeaoT Ha efieMeHTuTe.

3. Results and discussion

Types of kitchens

Kitchen as part of the space is one
reason for creating an imbalance in
space, owing to its function which is to
be filled with many items at the same
time and should leave an impression in
the day area in its entire complexity.

The kitchen is a space that a large
percentage of people view as a place of
fun with the family. Aesthetic is very
important, but the function is still more
important. The way that your kitchen is
planned will make a difference on how
quickly and efficiently you will work in
the kitchen. The analysis of the forms
and her balance is analyzed from all
aspects as functional design, material
selection and brilliancy.

The basic division of kitchens in their
spatial placement and arrangement of
elements.

galey kichen L kilchen in-line kitchen
I I e |
Isband kitchen

Cn.5. BupnoBw KyjHu

PaboTteH TpuaronHuk - Bo cekoja KyjHa
nocrojat TPM  KOMMOHEHTM KOj O

Fig. 5. Types of kitchens

Working triangle-In every kitchen
there are three components that make
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COuMHyBaaT  pabOTHWOT  TpPMArosHUK:
dpwxunaep, cagonep u wnopet. NoeanHa
nosvumja Ha nocTaByBakee Kora Owm
NnoYyHyBana co pwxmnaepoTt na OO Hero
CagonepoT M Ha Kpaj LUNoOpeToT BO eAeH
e[JHoCTaBeH nar, 6e3 npenpeku.

PabotHaTa noBpwmnHa 6u Tpebano aa
ce Haora nomery cekoja KOMMOHEHTa Ha
paboTHMOT TpmaronHuk. Toa nogpasbupa
Aa nomery dppwxmnaepot n cagoneport, U
nomery cagonepoTr W LUNOPETOT MOCTOU
paboTHa nospwuHa. Bo manuTte KyjHM
paboTHMOT npocTop ke buae npobnem aa
ce Hajge HO MOXe W pfa ce kopuctar
paboTHN MOBPLUWHM Ha u3BnekyBawe.LLTo
noeeke paboTHa NoBpLUMHaA Toa Nogobpo.

OcTtpoBo-Bo ronemu KyjHM OCTPOBOTO
MOXXe [ja o CKpaTh BPEMETO 3a LUeTaHheTo
npm pabota. Kora wmate OCTpPoBO
MOXENHO € HeKoW Of KOMMOHeHTUTe Aa
ougaTt Tyka. OCTPOBOTO 3a Manu KyjHu
MoXe fa bruae NOKpeTHO Ha Tpkanua Taka
Aa MoOXe ga ce Kopuctu no notpeba.
OcCTpOBOTO € ugeanHo 1 3a cknagmpame a
MOXe [da Chyxu WU Kako paboTHa
MoBpLUKHA.

U OBJIMK HA KYJHA

MpegoHoct - OBOj nNnaH OBO3MOXYBa
TPU CTpaHM Ha YHKUMOHANHOCT Ha
TPWarosIHMKOT. FoTBa4oT MOXe
MaKCMManHo [0 0 WCKOPUCTU BPEMETO
NMOMUHATO U He BM MMan HUKaKBU NPEeYKU
BO pabOTHMOT TPUArosiHuK.

Hepoctatoum - [1okonku nma noseke
nyre BO KyjHaTa BO MUCTO BpeMe MOXe Aa
Guae npuTMCoK

L OBJTUK HA KYJHA

[MpegHocTn - co 0BOj NNaH MoXe Ada
3awTeante Ha npocTtop Ouaejkn OBe
KOMMOHETN Ce HaoraaTt Ha UCTUOT sua.

Hepgoctatoum - Ha oBOj 0OnvK e
notpebeH paboTHa NpocTop 3a npunpema
HO aKko ro Hema KyjHaTa Moxe aa évuae He
edmkacHa u ga buae Tewwko 3a paboTa.

up the working triangle: refrigerator,
sink and stove. Ideal position for setting
up is when we started with the
refrigerator until it finally sinks and stove
in a simple way, without obstacles.

The cooking surface should be
located between each component of the
work triangle. That implies between the
refrigerator and sink, and between the
sink and the stove there cooking
surface. In small kitchens the
workspace will be a problem to find but
can be used on cooking surfaces with a
pull out mechanism. The more cooking
surface the better.

Island - In large kitchens the island
can shorten the walk when working.
When you have an island it is preferred
some of the components to be there.
Islands for small kitchens can be moved
on wheels so they can be used on
demand. The island is ideal for storage
and can serve as a work surface.

U FORM OF KITCHEN

Advantage - This plan allows three
sides of the triangle functionality. The
chef can use all the time for spending
and would have no obstacles in the
working triangle.

Disadvantages - if there are more
people in the kitchen at the same time it
can be pressure.

L FORM OF KITCHEN

Benefits - this plan can save space
because two components are on the
same wall.

The downside - this form is required
to prepare a working space but if it has
no kitchen cannot be effective and be a
hard job.

27



Innovation and entrepreneurship, ISSN 1314-9253

Volume IV, number 4, 2016

FAJIEPUCKWM OBJIVK

MMpegHocT - Kaj 0BOj MnaH PyHKuMuTE
Ha paboTHMOT TpMarofHWK Cce Ha
napanenHu sugosn. Toa e edmkacHo
nopazu cManeHnoT NPOCTOp 3a LLETakE.

Hepoctatoum - OBOj NnaH He naeaneH
3a noBeke nyfe BO KyjHaTa 6uaejku
NPOCTOPOT 3a WeTakwe e Mars.

[MocTojaT 2 ausajHepcku notgpatv BO
NMoCTaByBakbeTO W  OYEKyBaH€TO  Ha
KyjHaTa OOHOCHO NpOCTOPOT 3a
npunpemMane Ha xpaHaTa.

1. TpagvumoHaneH Ha4MH Ha
pelleHne Ha KyjHa — BO 3aBMCHOCT Of
NPOCTOPOT TPaAULUMOHANHMOT Ha4MH Ha
pelleHne Ha KyjHaTa cekorawl e dopma
Koja e onwTonpudaTnuea o ronemaTta
nonynaumja, Taa cama no cebe ™
3agoBonyBa  oyHKumMmute un  Bp3aTta
npunpemMa Ha xpaHaTa a npoMeHuTe ce
cryyyBaaT BO KONOPUTHOCTa U U3bopoT Ha
MaTepujanuTe npu Toa rfaBeH akUeHT ce
CTaBa Ha cTrnckaTta onpegenba.

2. KyjHa Koja Hej3nHMOT an3ajHepCKu
u3rneq e npeTtctaBeH BO MNPEMHOry
NCYUCTEH BN, OOHOCHO aBaHrapieH HauuH
— WTO 3HauM Jdeka Taa Tpeba ga uma
paMHU U UCHUCTEHU NUHUM NMPUTOa edeH
Aen Ha YiCT (pyHKUMOHann3am e nsderHat
3a cMeTka Ha Toa da ce pobue efgHo
cneundnyHo  jagpo  Taka  HapeyeHo
nabapartopuja 3a NnpunpemMare Ha xpaHa.

GALLERY FORM

Advantage - in this plan the functions
of the working triangle are on parallel
walls. It is effective because of the small
space for strolling.

Disadvantages - This plan is not
ideal for more people in the kitchen
because the space for strolling is small.

There are 2 design endeavors in
setting the expectation of the kitchen or
the space for preparing food.

1. Traditional solution of kitchen -
depending on the space the traditional
way of solution of the kitchen is always
a form that is generally acceptable from
a large population, it itself satisfies
functions and rapid preparation of food,
but the changes occurring in
colorfulness and choice of materials
while the main emphasis is put on
stylish pursuits.

2. The kitchen which design is
presented in too purified form or avant-
garde fashion - meaning that it should
have flat and cleaned up lines while one
part of pure functionalism is avoided on
account of having to obtain a specific
so-called core lab preparing food.

Cn.6. KyjHa

Fig. 6. Kitchen
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[ns3ajH pelleHneTo Ha KyjHaTa 3eMeHOo
3a aHanusa e ToyHa npeTcTasa 3a banaHc
BO ranepucka KyjHa. 3agHvoT gen Ha
efemMeHTuTe ce W NPeaHVMoT OCTPOBCKM
aen ce wu3banaHcupaHu no  pyHKumja,
rnoctaBeHa e wuaeanHa cumeTpuja no
anmennsnn.  CtygeHnotr GanaHc  Ha
dopMuTEe N enemMeHTUTE € npuyMHa 3a
AV3ajH  BO  KOHKpPETHUTE  HaBedeHwu
npumepn. Toa e ogpas Ha COBpPeMEH
npucTan Ha XvBeeme.

CumeTpunyHmnoT 6anaHc ogasa YACTUHA
BO MPOCTOPHOTO peLleHVe Ha KyjHaTa.
MpuunHa 3a aa ce peLlasa
MUHUMaNUCTMYKM GanaHc Ha dopma wn
dyHKumja. EpgHocTaBHOCT, 6GanaHC Ha
dopmn Gom maTepujannm u npen ce
cnobogHa NuHKWja Ha OBWKEH-E.

Design solution of the kitchen taken
for analysis is an  accurate
representation of balance in the gallery
kitchen. The rear and front elements
island part are balanced in operation,
are placed in perfect symmetry
dimension. Cold balance elements and
forms are a cause for specific design
examples listed. It reflects the modern
approach to living.

Symmetrical balance gives clarity in
spatial decision of the kitchen. A reason
to deal with minimalist balance of form
and function. Simplicity, balance of
shapes colors and materials, primarily
free trajectory.

Cn.6. KyjHa

4. N3Bogn

Bo egHo cBoe nmcmo, Mabno lMukaco
ke HanuLue: AncTtpakTtHata yMeTHOCT
BCYLUHOCT He nocTtou. YoBek cekoralu
Mopa o4 HewTo ga nodHe. lMocne Toa,
MOXe [da ce TprHe HacTpaHa cekoja
CIMMYHOCT CO CTBApPHOCTA; MoBeKe Hema
OrnMacHoCTH, ouaejkm naejata 3a
npegMeToT ke OcCTaBM Heu3bpunmnea
Tpara. NpegmeToT e TOoj Koj ro Bo3byaysa

Fig. 6. Kitchen

4. Conclusion

In his letter, Picasso wrote:"
Abstract art does not actually exist. One
always has something to begin with.
After that, it can set aside any
resemblance to reality; no danger,
because the idea of the object will leave
an indelible mark. The subject is one
that excites the artist who pushes his
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YMETHUKOT KOj M MOTMKHYBa HEroBute
naev n vyyectea.. Cakan unun He, YOBEKOT €
Aen of npupogata; Taa My HameTHyBa
CBOj Kapaktep wnu wusrned... [lpotus
npupoarta He MOXe Aa ce OAu, a HaM HU
€ BO MHTepec NOTMNOSHO [a ce corficyBame
co Hea. Moxeme pga cu [gosBonvme
ogpeneHu cnoboau, HO caMo BO AeTanu.

AnszajHepoT Tpeba jacHO U NpeumsHo
Aa CU ja NocTaBK LenTa - KakBO EMOTUBHO
BMujaHne  Tpeba  fa npeanssunka
€HTepUepoT KOoj TOj MM co3faBa, CBECHU 3a
cneundukMTe Ha CoApXMHATa M KakBoO
peweHne Tpeba ga Hanpasu. PeweHneto
ceKorwl npousnerysa of efHa npumapHa
naeja Koja ce Hagorpagysa v npuToa Taa e
cekoraw o npumapHata notpeba Ha
YOBEKOT KOj € BO uaeanHa Bpcka CoO
npupoaara.

Wako egHa op rnaBHUTE paboTu npwu
An3ajHMpaeTo Ha KyjHaTa e HejauHaTa
dyHKUMOHaNHOCT, cenak Tpeba pda ce
BOAW CMeTKa ucrata ga éuae n BusyernHo
ponagnvea. MUHUMANUCTUYKMOT OM3ajH e
An3ajH  KOj COBpLWEHO M crojyBa
KOPUCHOTO M ybaBoTO. TOHOBUTE KOU Ce
KOpUCTaT Cce Hajyecto CMUPEHU WU BO
Hekonky 6ou a wmankybpojHute gobpo
n3bpaHn getanu gaeaart NMYeH neyart Ha

MPOCTOPOT.
MyHUMannamoT e  MpocTop  KOj
obe3benyBa  BakBM  pelwleHuja  BO

ranepuckn KyjHM kage pacnopemoT Ha
enemMeHTuTe nogpeneHocTta Ha
nsbanaHcupaHata yHKumja 1 n3bopoT Ha
NPUPOLHNTE U BELUTAYKUTE MaTepujanu un
npuToa UEeNoCHa 3aHeMapeHoCT  Ha
KONOpPUTOT AaBaaT ofpas Ha cTyA,.

Ctypoennotr GanaHc Ha dopmute W
efieMeHTUTe € MpuyMHa 3a Au3ajH BO
KOHKPETHUTE HaBedeHu npumepun. Toa e
ogpa3 Ha COBpeMeH npucrtan Ha
XMBEEHE.

ideas and feelings. Like it or not, the
man is part of nature; it imposes its own
character or appearance against
nature cannot go, and it's in our interest
to fully agree with it. We can afford
some liberties, but only in detail.

The designer should clearly and
precisely set a goal - what emotional
impact should cause the interior he
creates, aware of the specifics of the
content and what the solution should
do. The decision stems from one
primary idea that builds and while it is
always the primary need of the man
who is in an ideal relationship with
nature.

Although one of the main things
when designing the kitchen is its
functionality, it still needs to be cared for
it to be visually appealing. Minimalist
design is a design that perfectly
combines the useful and the beautiful.
Tones used are usually calm and in
several colors and the small cadre of
well-chosen details that add a personal
touch to the space.

Minimalism is a space that provides
such solutions in the gallery where the
kitchens of the metal arrangement of
function and balanced selection of
natural and artificial materials and thus
complete neglect of color give a
reflection of cold.

Cold balances elements and forms a
cause for specific design examples
listed. It reflects the modern approach
to living.
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AHAJIN3 HA CEH3OPHMU
XAPAKTEPUCTUKUN HA CUPEHE
, KPEMA" NMPU CbXPAHEHUE

Upa TaHeBa, MupocnaB Bacunes

Pe3rome:. B pgoknaga ca npeactaBeHn
pesyntatTm  OT aHanmM3 Ha  JaHHM  OT
OpraHonenTU4yHa OLEeHKa Ha cupeHe B nepuoa Ha
CbxpHeHuve. 3a obpaboTkaTa Ha pesyntatute e

N3Mosi3BaHn mMeToauTe ~AHanm3 Ha
CbOTBETCTBUATa" N HacTnyHa perpecus Ha Hau-
MarnkuTte KBagpaTn“. AHanuanpaHu ca

opraHonenTuiHUTe gaHHu npu 1-eun, 15-mm n 30-tn
O€eH OT cbxpaHeHneTo. OueHEHO e BMMAHUETO Ha
nepvioga Ha CbXpaHeHue BbpXy
OpraHornenTUYHUTEe nokasaTenu Ha u3crnenBaHus
mneyeH npogykt. OueHeHa e Bb3MOXHOCTTa 3a
NPOrHoO3upaHe Ha opraHoNenTUYHUTE nokasaTenu.

Knroyosu dymu:. CupeHe Kpema“,
OpraHonenTnyHa OLIeHKa, AHanus Ha
CbOTBETCTBMATA, YacTuyHa perpecust Ha Hai-
Markute KBapaTtu

1.YBoa

CupeHe ,Kpema“ ce oTHaca KbM Taka
HapeyeHuTe MeKM CupeHa, KouUTo ce
XapakTtepusmpar C BMCOKO BOOHO
CbAbpXaHne, UM C Manka TpaunHOCT.
Koarynaumata Ha kKaseuMHa npuy TAX ce
npeavsBMKBa C KUCESTMHU UMNN CUpeLLHa Masi.
CupeHuHaTa ce noanara Ha camonpecoBaHe
N He ce OCTaB4 [a 3pee criefl OCoNsBaHeTo U
dopmoBaHeTo.

Cupeneto ,Kpema“ ce npoussexga OT
MbfHOMacneHo wnn obeamacneHo Kpase
MINAKO M CMeTaHa C macrneHocT 25-30%.
MN3xogHaTta cmec e ¢ macneHocTt 12-12,5%.

4

ANALYSIS OF SENSORY
CHARACTERISTICS OF
CHEESE "CREMA" DURING
STORAGE

Ira Taneva, Miroslav Vasilev

Abstract : The report presents results
of an analysis of data from an organoleptic
evaluation of cheese in the storage period.
For the processing of the results are used
“Correspondence analysis” and “Partial
least squares regression” The organoleptic
data are analyzed for 1st, 15th and 30th
day of storage. The influence is studied of
the storage period on the organoleptic
characteristics of the dairy product.
Assessed is the ability to predict the
organoleptic indicators.

Keywords : Cheese “Krema”, Organo-
leptic evaluation, Correspondence
analysis, Partial least squares regression

1. Introduction

Cheese "Krema" refers to so-called
soft cheeses that are characterized
by a high water content and low
durability. Coagulation of casein in
them is caused by acids or cheese
yeast. The curd is subjected to self-
pressing and not left to ripen after
salting and forming. Cheese "Krema"
is produced from whole or skimmed
cow's milk and cream with fat content
of 25-30%. The original mixture has a
fat content of 12 to 12,5%. The
cheese is produced on the basis of
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CupeHeTo ce npousBexga Ha 6asata Ha
KACENMHHO-TepMUYHa  koarynaums.  [log
AEeVCTBNETO Ha MrievyHaTa MasHUHa, KOSTO ce
obpasyBa npu hepmeHTauuaTa Ha mredHaTa
3axap oT MIIeYHoKucenuTe "
apomaTtoobpasyBaLim BakTepuu, ce
npeogonsiea kanauuteTbT Ha OydepHoTo
genctene Ha  GenTbuMTe,  aKTMBHaTa
KACENMHHOCT Cce noHwkaBa 6nmn3o  Oo
N30EeNeKTPUYHUA MNYHKT Ha Koarynauus Ha
KazemHa. B pesyntat Ha TOBa npwu
TemnepaTtypa 21-22°C HacTbnBa koarynauvs.
MacneHata 4yacT ocTaBa BKMOYEHa B
CTpyKTypaTta Ha koarynyma [2].

3a okadecTBsBaHe Ha cupeHe ,Kpema“ ce
N3rnon3saT MeToauTe Ha CEH30PHUA aHanms,
N PU3nKo-xuMmnyHn metoan. CeH30pHUAT
aHanM3 ce npunara C uUen wu3sMepsBaHe,
aHanuanpaHe WM UHTeprpeTupaHe  Ha
onpedeneHn XapakTepUCTUKU  Ha CUpeHe
Kpema“, Kouto ce Bb3npuemaTr u4pes
ycellaHunsTa, 3peHue, OBOHsHMEe, BKYyC MU
MupuC.

B pesynTat Ha opraHonenTU4HUs aHanm3
ce TnoryyaBa KoOnuMyecTBeHa OLEeHKa 3a

NOTPEOMTENCKOTO KayeCTBO Ha  CUpPEHe
Kpema*“. OpraHonentnyHuTe OLIEHKM
M3Mon3BaHW B CEH30pHWUS aHanua, ca
cpeaHuTe  CTOMHOCTM Ha  [aHHUTEe B
CEH30pHUs naHen [8].

CeH30pHMAT aHamu3 ce  pasnuyasa

CbLUECTBEHO OT (PU3UKO-XUMUYHUTE METOAMN,
no c¢Bosi ©Obp3, TOYeH, HO cybekTnBeH
xapaktep. Hpes usmMKo-xumMnyHuTe Metoam
ce onpepenaTt nokasarernw, KaTo
BrnarocbabpxaHue, pH, MacreHoCT,
KUCENMHHOCT U MPOTEWNHU, KOUTO HU AasaT
WMH(OpMaLMs 3a KavyeCTBEHWUTE MokasaTenu
Ha cnpeHe“Kpema®.

MonyyeHute pesyntatn OT (PU3NYHUTE Y
XUMUYHU U3CrefBaHns ce SBABaT LEHHO
OOMbIIHEHNE HA CEH30PHUTE OLEHKM.

[MpurogHocTTa Ha  MHCTPYMEHTarnHuTe
mMeToam TpsibBa fa ce OueHsABa Ha OcHoBaTa
Ha CbOTBETHUTE pe3ynTaTu OT CEeH30pHUTE

acid-thermal coagulation. Under the
action of the milk fat, which is formed
during the fermentation of the milk
sugar of lactic acid and aroma
forming bacteria overcomes the
capacity of the buffer action of the
proteins, the active acidity is lowered
near the isoelectric point of the
coagulation of casein. As a result, at
21-22°C occurs coagulation. The oil
part remains on the structure of
coagulum [2].

For quality evaluation of cheese

"Krema" are used the methods of
sensory analysis and physico-
chemical methods. The sensor
analysis is applied in order to

measure, analyze and interpret the
specific characteristics of the cheese
"Krema" that are perceived by the
senses, vision, taste and smell. As a
result of organoleptic analysis gives a
guantitative assessment of user
quality of cheese "Krema."
Organoleptic assessments used in
sensory analysis are the averages of
the data in the sensor panel [8].

The sensor analysis differs
significantly from physico-chemical
methods in its fast, accurate, but
subjective nature. By means physico-
chemical methods identify indicators
such as moisture content, pH, fat
content, acidity and proteins that give
us information on the quality of
cheese "Krema". The results of the
physical and chemical research is a

valuable addition to  sensory
evaluation. The suitability of the
instrumental methods should be

evaluated on the basis of the results
of sensory evaluations obtained by a
commission consisting of tasters.

The purpose of this study is to
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OLIEHKW, Morny4eHn OT KOMUCUSA, CbCTOSLLA ce
OT JerycraTtopu.

LlenTa Ha HacToAWOTO Npoy4BaHe € fa
Ceé W3BbPLUIM OpraHonenTuyeH aHanua u
CEH30pHa OueHKa Ha cupeHe ,Kpema“, kato
ce u3nona3ea MbfHUA Habop AaHHM Ha
CEH30pHUS naHen.

2. MaTtepuan u metoam

3a nposexdaHe Ha wu3crnegBaHeToO ca
3aKyneHu OT TbproBckata Mpexa, cenem
Opoa cupeHe ,Kpema“ OT pasnuyHu
npoussoantenun. MNMpobute ca cbxpaHsaBaHU B
npogbrokeHne Ha 30 OHWM, B XNagunHu
ycroswvs npu Temnepatypa 0-5 °C [1,4].

Ha nacneasaHuTe cupeHa ca
onpeaenexu:
» BnarocbaobpxaHue, % —no bAC 1109-89;
» AKTMBHA  KUCENMMHHOCT —  MOTEHUMO-

mMeTpunyHo M3nonsea ce pH metbp (Model
MS 2011, Microsyst, Plovdiv, Bulgaria),
cHabgoeH c¢ enektpog (pH electrode
Sensorex, Garden Grove, CA, USA);

» MacneHocT, % — no Nepbep cwrnacHo ISO
2446 (1S02446, 2008);

» Tutpyema kucenuHHoct - bC 1111-80;

» [potenHn — no Kengan, % (BAC EN I1SO
5983-1: 2005);

» OpraHonenTuyeH aHanma — U3BbpPLLEH € Mo
netobanHa ckana, Kato ca OLUEHeHU
nokasaTenute — apoMaT Ha CMeTaHa,
KOHCUCTEHLMS; KUCEN BKYC; OCTaTb4eH
BKYC Ha cMeTaHa; nnbTHocT (Butter flavor,
Graininess, Sour taste, Fatty after taste,
Compactness).

B opraHo-nentuyHna aHanu3 ydactsa
CEeH30peH naHen OT AeBeT JAerycrartopa,
KOUTO He ca pasaensHu no rnon u Bb3pacT.

lMonyyeHnte pesyntatm OT OpraHo-

nenTU4HMS  aHanms ca o0b6paboTteHn c

nporpameH npoaykt STATISTICA n meton

JAHanM3 Ha cboTBeTcTBMATA® [5,7,8,9];
nporpamHa cuctema Matlab v meTog
MactmyHa  perpecuss  Ha  Han-marnkute

kBagpatun“ [3,6].

perform organoleptic analysis and
sensory evaluation of cheese
"Krema" using the full data set of the
sensor panel.

2. Exposition
To conduct the study were
purchased commercially, seven

cheeses "Krema" from different
manufacturers. Samples were stored
for 30 days under refrigeration
conditions at 0-5°C [1,4].
For the studied cheeses are
identified:
» Moisture content,% - BNS 1109-89;
» Active acidity - Used potentiometric
pH meter (Model MS 2011,
Microsyst, Plovdiv, Bulgaria),
equipped with an electrode (pH
electrode Sensorex, Garden Grove,

CA, USA);
» Fat content,% - by Gerber in
accordance  with ISO 2446

(1S0O2446, 2008);

» Titratable acidity — BNS 1111-80;

Proteins — by Kjeldahl, % (BNS EN

ISO 5983-1: 2005);

» Organoleptic analysis — performed
by five-point scale, rated are: Butter
flavor, Graininess, Sour taste, Fatty
after taste, Compactness.

In the organoleptic analysis
participate sensor panel of nine
panelists who are not separated by
gender and age.

The results of organoleptic analysis
are treated with STATISTICA
software and method
"Correspondence analysis" [5,7,8,9];
program system Matlab and method
"Partial least squares regression”
[3,6].

A\
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3. PeaynTtatu n guckycus

B Tabnuua 1 ca nocoyeHn cpegHuTe
CTOMHOCTU Ha  HAKOW  (PUBNKO-XUMUYHU
nokasartenu onpegenexdn B 1, 15 n 30 geH 3a
n3crneaBaHusi Nnepuos Ha CbxpaHeHue.

3. Results and discussion

Table 1 shows the mean values of
some physico-chemical parameters
defined in 1, 15 and 30 days in
researched storage period.

Ta6bnuua 1.

®U3NKO-XMMUYHM NOKa3aTernn Ha CUpeHe Table 1.
» Kpema“ Physico-chemical parameters of

cheese "Krema"

DuU3nKo-XxMMMYHU NokKasatenm

Mpo6a CBXQ—S:H:?_'% Physico-chemical indicators

Sample Day of Bnaro Chabpxatie Ha KucenuHHocTt ﬂw
storage cbAbpXaHue, pH Ma3HUHU —Acidity % Protein,
Water content, % Fat content, % ! %

Noo6a 1 1 56,5 | 4,62 12 1,46 7,12
Sa}ﬂ—"p—lel 15 55,1 45 12,1 1,61 6,85
30 51,85 42 12,2 1,7 5,01
MooBa 2 1 575 | 4,65 11,68 1,45 7,12
s_afm 15 56,15 | 45 11,69 1,61 6,81
P 30 53,4 | 421 11,85 1,69 5,02
Noo6a 3 1 571 | 4,58 11,56 1,43 7.3
s_ames 15 56,12 | 4.1 11,6 1,65 6,98
P 30 52.9 4 11,84 1,68 5,08
Noo6a 4 1 572 | 455 11,55 1,42 75
s_a‘mt 15 56,1 4.4 11,62 1,63 6,92
P 30 52,89 42 11,82 1,71 5,07
MooBa & 1 573 | 4,65 11,35 1,51 7.6
S—a‘m.) 15 55,15 45 11,52 1,68 6,95
P 30 52,78 | 4.4 11,85 1,69 5,05
Moo6a 6 1 56,6 | 4,59 11,28 1,49 7,15
m 15 55,1 4.4 11,38 1,58 7,05
30 51,8 43 11,9 1,65 5,01
MpoBa 7 1 57,8 4,9 11,25 1,48 7,65
S—a‘m 15 5565 | 4,8 11,35 1,63 6,98
P 30 526 | 4,63 11,5 1,69 5,02
OT paHHMTEe Cce BWXOa, 4Ye C From the data it is seen that by
yBe€nn4aBaHe MNPOABLIDKUTENHOCTTA  Ha increasing the duration of storage of
CbXpaHeH/e Ha npobute OT cupeHe samples of cheese "Krema", the
Kpema®, ce Hamansea Braro- moisture content is reduced and the

CbObPXaAHNMETO M KOMMYECTBOTO  Ha
NPOTEUMHN B TAX, KATO CbLEBPEMEHHO
KMCEeNMHHOCTTa ce nosvLLaBa
He3HaunTenHo. lNpomeHnTe BBLB U3MKO-
XUMUYHUTE NoKasaTenu, onpegensar wu
opraHonenTU4HUTE OLIEHKM Ha
n3cnegBaHuTe npobu Ha cupeHe ,Kpema“.

B Tabnuua 2 ca nocoyeHn cpepHuTe In Table 2 are shown the mean
CTOMHOCTM Ha OLEHKUTE OT OpraHo- values of the assessments of
flenTMyHaTa OUeHKA Ha  M3CrenBaHoTo organoleptic evaluation of the studied
cupeHe “erma”_ cheese "Krema”.

amount of protein in them, while the
acidity was increased insignificantly.
The changes in the physico-chemical
indicators define and the organoleptic
evaluations of the analyzed samples
of cheese "Krema."

35



Innovation and entrepreneurship, ISSN 1314-9253

Volume IV, number 4, 2016

Tabnwuua 2. Table 2.
PesyntaTtu oT opraHonenTM4eH aHanus Results of organoleptic analysis
Ha cupeHe of cheese
Mpob6a
MNokasarten Sample | npob6al npo6a 2 npo6a 3 npo6a 4 npo6a 5 npo6a 6 npo6a 7
Indicator OeH samplel | sample2 | sample3 | sample4 | sample5 | sample 6 | sample 7
Day
Apomar Ha neH 1 1,90 2,90 3,10 1,90 3,90 4,00 2,60
cMeTaHa AeH 15 2,80 3,20 3,50 2,50 4,90 4,90 4,30
Butter flavor AeH 30 3,15 3,60 3,90 2,70 4,90 4,90 3,70
KoHCMCTEHLMS neH 1 2,80 3,90 3,70 4,00 1,90 1,80 2,70
KoHcucrenuusn
Grainioss AeH 15 3,45 4,50 4,80 4,70 2,95 3,20 3,90
neH 30 4,20 4,90 4,80 4,90 3,70 3,30 4,70
Kincen BKYC aeH 1 2,90 2,80 3,90 4,00 3,90 3,90 2,80
MAL neH 15 3,40 3,20 4,20 4,60 4,80 4,50 4,80
AeH 30 3,85 3,50 4,70 4,70 4,90 4,90 4,10
OcTaTtb4eH AeH 1 3,20 4,55 4,10 3,30 3,30 3,80 4,30
BKYC Ha neH 15 3,10 4,30 4,30 4,70 4,90 4,20 4,20
cMeTana 30 3,15 4,80 4,90 4,90 3,30 4,50 4,70
Fatty after taste AeH ! ! ! ! ! ' !
N THOCT neH 1 0,95 1,90 1,90 1,80 2,90 3,80 3,20
e o—— AeH 15 1,95 2,20 2,70 2,40 3,30 4,30 3,70
compactness AeH 30 2,80 2,50 3,30 2,60 3,70 4,60 3,70
Or Tabnuua 2. e BUOHO, Ye C Table 2 shows that with increasing
noBullaBaHe  NPOABLIDKUTENHOCTTA  Ha duration of storage for samples 1, 2,

CbXxpaHeHue npu npobwu 1, 2, 3, 4 n 6, ce
yBenuyaBa OpraHonenTuyHata oueHka 3a
apomart Ha CMeTaHa, KOHCUCTEHUMS, Kucen
BKYC W niabTHOCT. lMNpwn npobn 5 n 7 3a
CblUMAT nNepuog Ha CbXpaHeHue ce
Habnogasa HamansiBaHe Ha
OpraHoNenTUYHUTE OLEHKN B MOCOYEHUTE
nokasaTenw.

Ha dwurypa 1 ca npeacraBeHu
pesyntatu OT aHanuM3a Ha npobute oOT
opraHofnenTuyHata OuUeHKa Npu MbpBUS
AeH Ha cbxpaHsBaHeTo um. OT gaHHuTe e
BMAHO, 4e npoba 2 e C Han- pobpwu
nokasaTenn 3a OCTaTbYyeH BKYC Ha
cMeTaHa, a npobun 5 m 6 ¢ Han-gobpu
nokasaTenu 3a  apomaT Ha CMeTaHa.
OctaHanute npobu 1, 3, 4 n 7 cnopen
AaHHUTE Ha aHanM3a ca C BIIOLEHU
OpraHoNenTUYHN NoKasaTenw.

3, 4 and 6 increases organoleptic
evaluation of butter flavor,
consistency, sour taste and
graininess. For samples 5 and 7 for
the same period of storage are
observed decreased the organoleptic
assessments in these indicators.

Figure 1 presents the results of
analysis of samples of organoleptic
evaluation on the first day of storage.
The data shows that sample 2 has
the best indicators fatty aftertaste and
samples 5 and 6 the best indicators
of butter flavor. The remaining
samples 1, 3, 4 and 7, according to
data analysis are with degraded
organoleptic indicators.
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®ur.1. Pesyntati 3a aeH 1 oT CbXpaHeHNeTo

Ha «dwrypa 2 ca npencraBeHu
pesyntatm OT aHanuM3a Ha npobute oOT
opraHonenTuyHata OuUEHka B MeTHa-
Jecetmss OeH OT CbXpaHsiBAHETO UM.
Cnopen aHanusa npobun 6 n 7 ca ¢ Hau-
nobpu nokasaTtenu 3a KOHCUCTEHUMS W
apomat Ha cMmeTaHa. [lpu ocraHanute
npobu ce Habnogaea BrowaBaHe Ha
OpraHoNenTUYHUTE NnokasaTenu.

Fig.1. Results for day 1 of storage

Figure 2 presents the results of
analysis of samples of organoleptic
evaluation in the fifteenth day of
storage. According to the analysis of
samples 6 and 7 have the best
indicators of graininess and butter
flavor. The remaining samples are
with deteriorated organoleptic
indicators.
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Fig.2. Results for day 15 of storage
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MNpw aHanu3a Ha NpobuTte B TpuaeceTus
AEH OT CbXpaHABaHETO WM, MpU BCUYKK
nva HecblLUecTBeHa npomsiHa B
opraHonenTUuyH1Te nm nokasaTternm.
HabniogaBa ce neko nosuwasBaHe Ha
KUCenusaT BKyC B npobuTe, kato Hau-
CblLlecTBeHO ToBa ce Habniwogasa npu
npoba 1. [aHHuTe OT nonyyYeHuTe
pe3ynTaTtu ca npeAcTaBeHn Ha churypa 3.

2D Plot of Row and Column Coordinates; Dimension:

In analyzing the samples in the
thirtieth day of their storage at all
there is a minor change in the
organoleptic indicators. There is a
slight increase in sour taste in the
samples, the most significant it was
observed in first sample. The data of
the results are presented in Figure 3.
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®ur.3. Pesyntatu 3a aeH 30 oT CbXpaHEeHMETO

M3BbpLUeH e aHanu3, 3a BNUSHUETO Ha
NPOABLITKATENHOCTTA HA CbXpaHsiBaHE Ha
npobute oT cupeHe ,Kpema“, BbpxXy
opraHonenTU4HUTE nm nokasaTenw.
MonyyeHnTe pesynTatm ca npeacTaBeHn
Ha courypa 4. OT gaHHWUTE e BUAOHO, Ye B
MbpBUAT [OE€H OT CbXpaHsABaHETO Ha
nNpobuTe, BCUYKM Ca C BUCOKN CTOMHOCTM Ha
nokasaTensi ocTaTb4yeH BKyC Ha cMeTaHa. C
yBENMyaBaHe BPEMETO Ha CbXpaHeHue B
neTHagecetTMs W TpuaoecetTuss OeH OT
CbXpaHEHNETO, ce Habnopasa
NoBMLLABaHE Ha MnokasaTenute apomaT Ha
CMeTaHa, NIbTHOCT U KOHCUCTEHUMS Ha
npobure.

Fig.3. Results for day 30 of storage

An analysis has been performed for
the impact of the duration of storage
of samples of cheese "Krema" on
organoleptic indicators. The obtained
results are presented in Figure 4. The
data shows that in the first day of
storage of samples, all have high
values of indicator fatty aftertaste.
With increasing the storage time in
the fifteenth and thirtieth day of
storage, there is increasing
performance butter flavor,
compactness and graininess of the
samples.
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®dur.4. Pesyntatu 3a BNusiHue Ha nepuopa Ha
CbXpaHeHune

B Tabnuua 3 e HanpaBeHO 0bobLeHne
Ha nonyvyeHute pesyntatn. C “+”
O3Ha4YeHO HapacTBaHETO Ha CTOMHOCTUTE
Ha CbOTBETHUS Tnokasaten, a ¢ ““
HamansBaHeTo My. CboTBeTHO ¢ S1 go s7

Cca O3Ha4eHun npo6|/|Te OT eaHO OO0 ceaemMm.

Tabnuua 3.
O606LeH aHann3 Ha pe3ynTaTuTe oT

dHanun3a Ha CbOTBEeTCTBUATA

Fig.4. Results for influence of the
storage period

Table 3 is a summary of the results.
With the '+' is marked increase in the
value of the relevant index, and with
"-" reduce it. Accordingly, s1 to s7 are
labeled samples from one to seven.

Table 3.

Summary analysis of the results

of the correspondence analysis

OeH oeH 1
Day day 1

aeH 30
day 30

geH 15
day 15

Mpob6a
Sample

sl
s2
s3

<
%]

sb
s6
s7

Mokasaren
Indicator

sl

s2

s3

<
(%]

s5
s6
s7
sl
s2
s3

<
%]

sb
s6

s7

Apomar Ha cMeTaHa
+
Butter flavor

KoHcucTteHuus
= +
Graininess

Kucen Bkyc n
Sour taste

OcTaTtb4eH BKyC
Ha cMeTaHa - + - - - - +

Fatty after taste

MNnbTHOCT
Compactness

HanpaeeH e onnT Ha BbL3MOXHOCTTa 3a

OopraHonenTUYHn
PUBNKO-XUMUYHUTE
napameTpu Ha wuscnensaHus MPOAYyKT Mo

nporHosvpaHe Ha
nokasartenu, 4pes

mMeTog ,4HactmyHa perpecus Ha Ham-
Mankute keagpatu“. YCTaHOBEHO e, Ye 3a
npeacraBsaHe Ha JaHHUTEe oT

An attempt was made to the
possibility of predicting organoleptic
performance through physico-
chemical parameters of the test
product by method "Partial least
squares regression”. It was found
that for the presentation of data from
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opraHomnenTn4HaTta OLeHKa ca Heobxoaumm

2 NaTeHTHW MPOMEHNMBW, Kato Mpwu
yBenuyaBsaHe Ha 6poss Ha  Tesmn
NPOMEHNNBU pesyntatute  3anassat

CBOUTE CTOMHOCTM.

Ha curypa 5 e npeacraseH npumep 3a
onpegensHe Ha TOYHOCTTa Ha
NPOrHo3npaHe Ha kucen Bkyc no pH.

the organoleptic evaluation are
required 2 latent variables, such as
when the number of these variables
results retain their values. Figure 5 is
an example to determine the
accuracy of prediction of sour taste
by pH.

[ 4\ Curve Fitting Tool . R - | =i 'ﬁ--‘
File  Fit View Tools Desktop Window Help N AN
»olAS O EEY B m
[ontited it =] )

Fit name: |untitled fit 1| Custom Equaticn

X data: ¥ - ¥ =#lx

T [¥] Auto fit

Y data: yfitPLS > =|1 a*x+b
Z data: _. (none) -
Weights: | {none) v | Fitoptions...
Results T T T i T ry T .
T—T T o 46 |
S 55 & Y »  yfitPLS vs. y
oodness of fit: : :
g B . 4 untitled fit 1 ]
R-square: 0.6545 | b;__ 5
Adjusted R-square: 0.6052 I
RMSE: 0.1227
4.2F . Y S . . . L
1 — " - 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8
Yy
Tabte of Fits 1<)
Fit name Data Fit type SSE R-square  DFE Adj R-sq RMSE 2 Coeff Validatio.., Validatio... Validatio..,

[ untitled.. |yfitPLS vs. y |ax+b 0.1054 |0.6545 7 06052

01227 2 | | |

4

®ur.5. ToYHOCT Ha NporHo3npaHe Ha Kucen BKYC

no pH

B Tabrmua 4 ca npegcraBeHu
pe3ynTtatv OT OueHKaTa Ha Bb3MOXHOCTTa
3a nMporHosvMpaHe Ha OpraHosienTUYHU
nokasarenu no PUBNKO-XMMUYHU
mamepBanms. C R? e  o3HaueH
koedmumeHTa Ha perpecus; SSE — cyma ot
kBagpata Ha rpewkute; RMSE — kopeH
KBagpaTeH OT  CpedHoKBaapaTuyHaTta
rpewka. Mpu mnsnonssaHe Ha faHHUTE 3a
BnarocbabpKaHue, KUCENMHHOCT n
NPOTEUHN, OpraHoNenTUYHUTE MoKasaTenu
MoraT ga 6baat nNporHosvpaHy ¢ TOYHOCT
27-53%. BWCOKM MPOrHO3HM CTOMHOCTU U
Marnkm rpewks ce nonyvaesaTr  npu
M3Non3BaHe Ha akTMBHAaTa KUCENUHHOCT
pH, B TO31 criy4an NpoOrHO3MpaHeTo MoXe
Aa 6bae ¢ TovHocT 65%.

Fig.5. Accuracy of prediction of sour taste
by pH

Table 4 presents the results of the
evaluation of the ability to predict the
organoleptic indicators by physico-
chemical measurements. With R2 is
denoted coefficient of regression;
SSE - the sum of squared errors;
RMSE - the square root of the mean
square error. Using the data for
moisture content, acidity and protein
organoleptic indicators can be
predicted with accuracy of 27-53%.
High predictive values and small
errors were made using the active
acidity pH, in this case, the prediction
may be accurate to 65%.
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Tabnuua 4.

OueHKa Ha Bb3MOXHOCTTa 3a NPrHo3upaHe

Ha opraHonenTu4Hu nokKa3artenu

Table 4.
Evaluation the possibility of
predicting organoleptic parameters

DPU3NKO-XMMUYEH
napameTbp

BnarocbabpxaHue, %
Water content, %

pH

KucenunHoct, %
Acidity, %

MpoTteuH, %
Protein, %

Phisico-tkemical parameter

OpraHonenTuyeH R? SSE RMSE

napameTbp
Organoleptic parameter

SSE

RMSE SSE | RMSE SSE | RMSE

AEOMBT Ha cMeTaHa

Butter flavor 046

21,50 0,65

0,11

0,09 0,53 | 4,26 0,78

KoHcucteHumusa

Graininess 046

21,50 0,65

0,11

0,09 0,53 | 4,26 0,78

Kucen Bkyc

Sour taste 0.46

21,50 0,65

0,09 0,53 | 4,26 0,78

OcTaTbyeH BKYC Ha cMeTaHa

Fatty after taste 0.46

21,50 0,65

0,09 0,53 | 4,26 0,78

NnbTHOCT
Compactness

0,46 21,50 0,65

0,09 0,53 | 4,26 0,78

4. 3aknro4eHue
B poknaga ca npencraBeHu pesyntaTtu

oT obpaboTka Ha JaHHN oT
OopraHonenTuyHa OuEeHKa Ha  CcupeHe
Kpema“® B nepuog Ha CbxpaHeHue.
MN3non3saHn ca wmetoamte ,AHanu3 Ha

CbOTBETCTBUATA" N ,MacTudHa perpecus Ha
Han-MankuTe KkeagpaTtun®.
OueHeHo e BNUSAHMETO Ha nepuoga Ha

CbXpaHEHMe BbPXYy OpraHoNenTU4YHUTE
nokasatenu Ha wu3crnegBaHusa MIiedeH
NPOAYKT.

YcTaHOBEHO €, Ye Mpu M3rnonsBaHe Ha
PUSMKO-XUMUYHNA  MapaMeTbp  akTUBHa
kncenmHHoct pH, morat pga 6baar
NPOrHo3npaHu opraHonenTu4HUTe
nokasatenu Ha wu3crneaBaHWsa NpPOAYKT C
TOYHOCT 65%.

B cnepsawm uscnegBaHnsa moraT ga
6baatr HanpaBeHu aHanu3nm Ha ©Gasa
Modata Ha [daHHuTe, MOCOYEeHU  OT
JerycratopuTte 1 a ce npunoxart v apyru
MeToaM 3a aHanuM3 Kato ,AHanm3 Ha
rMaBHUTE KOMMOHEHTK®,  [lMCnepcmoHeH
aHanus“, ,MHorogakTopeH aHanns".

BnaropapHocTun
M3cnegBaHuaTa B HACToAWMSA OOKNag
ca noakpeneHu no NPOEKT

3.0TT/30.05.2016r. ,be3koHTakTHM MeToau

4. Conclusion

The report presents the results of
processing of data from organoleptic
assessment for cheese "Krema" in
the storage period. Have been used
methods "Correspondence analysis"
and "Partial least squares
regression".

The influence is evaluated of the
storage period on the organoleptic
characteristics of the dairy product.

It has been found that when using
the  physico-chemical parameter
active acidic pH, can be predicted
organoleptic characteristics of tested
product to an accuracy 65%.

In subsequent studies can be made
analyzes based on the data referred
to by the tasters and implement other
methods of analysis as "Principal
component analysis”, "Analysis of
variance", "Multi-factor analysis".
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NMPUNTOXEHUE HA YCTPOUCTBA
3A UISBMEPBAHE HA LUBAT MNPU
AHAIIN3 HA XPAHUTEJTHHA
NMPOAYKTH

CraHka BanueBa

Pesrome: OCHOBHUTE YCTpPOWCTBa, paboTeLum
BbB BuaMMata o6nact Ha CrekTbpa, KOUTO ce
n3nomnssaT B MpakTukaTa 3a M3MepBaHe Ha LBAT
ca KonopumeTpure. Mopaan ronssMoTo
pa3Hoobpa3ve Ha KOnopuMeTpu npeanaraHn Ha
nasapa, n3bopbT Ha TakbB ypea Moxe ga obae
HanpaBeH B 3aBMCUMOCT OT XapaKTEPUCTUKUTE Ha
uscnegBaHute npobu. O6liata TeHaeHUus B
cepata Ha XpaHUTENHN TEXHOMOMM € Haco4YeHa
KbM BHeOpsiBaHE Ha BWCOKOMPOW3BOAUTENMHU
CMCTEMM 33 aBTOMATU4YHO COpTMpaHEe C U3KYCTBEH
WHTENEKT CBbp3aHM C NpPOM3BOACTBOTO Ha
XpaHutenHn  npogyktn.  lMpunoxeHveto  Ha
WHCTPYMEHTANHO WM3MepBaHe Ha LUBETOBE B
KOMOMHaUMA CbC CEH30pPEeH aHanuM3 W  apyru
PUBNKO-XUMUYHN n3mepBaHns HOCAT
NMHGOPMaUUA 3a XpaHUTENHUTE NPOLYKTU.

Kmro4oeu dymu: LIBaT, MIHCnekums Ha xpaHu,
KonopumeTsp, MeTtoam 3a usamepsaHe

1.YBoa

[apaHTMpaHeTo Ha Ge3onacHocTTa W
Nnpou3xoda Ha XpaHuTe, Hanara Cb34aBaHETO
Ha CcTaHOapTM 3a OOEKTMBEH KOHTPON WU
npocneasisaHe Ha Ka4yecTBOTO Ha
XPaHUTENHUTE NPOAYKTU OT TEXHOSorMYyHaTa
NMHMA Ha npou3BOAMTENsT OO MacaTa Ha
notpedbutens, B TOoBa HanpaereHue ce
paboTn ycuneHo B MOCNEAHUTE rOAMHM
[7,9,12,18,21,22].

ObekTMBHaTa oueHKka Ha Oes3onacHocTTa
M Ka4yeCTBOTO Ha XpaHWUTENHUTE MPOAYKTU
3aBMCK B ronisiMa CTeneH OT pas3BUTMETO Ha

)

APPLICATION OF DEVICES OF

MEASUREMENT OF COLOUR IN

ANALYSIS OF FOOD
PRODUCTS

Stanka Baycheva

Abstract : The main devices operating in
the visible range of the spectrum that are
used in practice for measuring color are
colorimeters. Due to the wide variety of
colorimeters available on the market, the
choice of such equipment can be made
depending on the characteristics of the
analyzed samples. The general trend in the
field of food technology is aimed at
implementing high-performance systems for
automatic sorting artificial intelligence related
to food production. The application of
instrumental  color  measurement  in
combination with sensory analysis and other
physico-chemical measurements  carry
information about the food products.

Keywords : Color, Inspection of foods,
Colorimeter, Measurement methods

1. Introduction

Ensuring the safety and origin of food
requires  the establishment  of
standards for objective monitoring and
tracking the quality of food products
from the production line of the
manufacturer to the table of the
consumer in this area are working hard
in recent years [7,9,12,18, 21,22].
Objective evaluation of the safety and
quality of food products depends
largely on the development of
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TEXHONOrMUTE 32 U3MEepBaHe Ha  UBAT
[3,4,5,9,10]. Ot pgpyra ctpaHa LUBeTbLT €
OCHOBEH roKasaTters, KOWTO oKassa BIMSIHWE
Bbpxy notpebutenute npu wusbopa unu
OTXBbpPNSHETO Ha [OadeH  XpaHWUTerneH
NPOAYKT. Obycnassikn ce oT
WNHAOMBMAOYANHUTE OYaKBaHMA N ycellaHus Ha
BCEKM OTAENEH 4OBEK, Ka4yecTBOTO Ha
XpaHUTe W XpaHUTENHUTE NPOAYKTN €
MHOrOacnekTHO MOHATME, 3aBUCEelo OT
cneundcdukata Ha ~ camuTe  MPOAYKTW.
OBEKTUBHUAT KOHTPOS&T Ha KavyeCcTBOTO Ha
XPaHUTENHUTE NPOAYKTU €  KOMMJIEKCHa
3agaya, TbM KaTo Te ca [OUMHAMWUYHO
n3MeHswm ce buonormdyHn obektn C
pasHoobpasHM  PU3NYHK,  XUMUYHU U
opraHonenTu4Hu nokasatenu [2,13].

Llenta Ha poknaga € ga ce Hanpaswu
aHanM3 Ha YCTpOWCTBa 3a M3MepBaHe Ha
LUBAT HA XpaHUTENHW NPOAYKTW.

2. MpuHUMN Ha u3mepBaHe Ha uUBeTa
Ha XpaHUTEeNHUTE NPOAYKTH

Ha cbBpeMEHHOTO HMBO Ha pPa3BUTUETO
Ha XpaHuTenHaTa Hayka U TEXHONOrMMU eavH
OT OCHOBHMUTE MeToau 3a OBEKTUBHO
yCTaHOBSIBAHe Ha Ka4yeCcTBOTO Ha
XPaHUTENHUTE MPOAYKTU € M3MEepPBAHETO Ha
useta. OCHOBHUTE YCTPOWCTBA, KOUTO Ce
n3rnon3eat B MpakTukata 3a Ta3n uen ca
crnekTpomeTpute, paboTtewm BLB BuMaMMaTa
00nacT Ha cnekTbpa 1 KONopuMeTpuTe.

PasButneto Ha MaTemMaTn4eckoTo
MOOENVpPaHe WU Ha KOMMIOTbPHAaTa TEeXHWUKa
nossonsBa paspaboTBaHe Ha edeKTUBHU
mMeToam 3a obpaboTka 1 aHanu3 Ha OaHHUTE.
Knacudukatopu, GasvpaHu Ha
CTaTUCTUYECKN METOAN, HEBPOHHU MPEXU U
pasMuTn NOTUKM nossonsear
obekTmBM3NpaHe  Ha  npouegypute  u”
Ccb3gaBaT NpeanocTaBka nokasaTtenute ga ce
nscneasat 6e3 yCroBHOCTU U HETOYHOCTM
[12,20].

TbM KaTo KonopumeTpute ca C no-
ONpoCTEeHa CTPYKTypa CrpsIMO  CNEKTPo-

technologies for measurement of color
[3,4,5,9,10]. On the other hand, the
color is a key indicator that influences
consumers when choosing or rejecting
a  foodstuff.  Arguing individual
expectations and perceptions of each
person, the quality of food and
multifaceted concept is dependent on
the specifics of the products
themselves. The objective quality
control of food products is a complex
task as they are dynamically changing
biological objects with a variety of
physical, chemical and organoleptic
parameters [2,13].

The aim of the report is to analyze
the devices for measuring the color of
food products.

2. Principle of measurement of

the color of foodstuffs

The modern level of development of
food science and technology one of the
main methods for objectively
establishing the quality of food
products is the measurement of color.
The main devices used in practice for
this purpose are spectrometers
operating in the visible region of the
spectrum and the colorimeters.

The development of mathematical
modeling and computer technology
enables the development of effective
methods of processing and analysis of
data. Classifiers based on statistical
methods, neural networks and fuzzy
logic allow objectifying of the
procedures and create opportunities
the indicators to be explored without
conditionality and errors [12,20].

Since the colorimeters have a more
simplified  structure compared to
spectrometers, they are also at a lower
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MeTpuTe, Te ca U C No-HUCKa cebeCTONHOCT.
OcCHOBEH HegocTaTbK Ha KONMOpUMETPUTE €,
4ye Te M3mepBaT CTOMHOCTMTE Ha uUBeTa npu
€0HN  HacTpovku 3a Habmogaten u
ocBeTeHOCT. Moaxoasaiwm ca 3a NpuUnoXeHus,

KbJeTo eTanoHa W obekra  HamaTt
mMeTamepusbm [19].
MpounsBoacTBOTO Ha XpaHUTESHN

nNpoayKT e obnacT, B KOATO KONOpUMETpUTE
N TexHonormmMTe 3a wu3MepBaHe Ha UBAT
HaMmpart WMpoko npunoxenue [1,8]. Ypeaute
3a u3MvepBaHe Ha UBAT ce u3nonasaT npu
onpegendHe Ha NPOTEVH, 3axap, MasHUHMW,
aHanu3 Ha Braro-CbAbpXaHue, onpegensHe
Ha XMMunyeH cbeTaB. lNpunarat ce meToam Ha
npeMnHaBaHe 1 oTpaxeHuve [12,14].
KonopumeTpute paboTAaT OCHOBHO BbB
BMOMMUSA CNEKTbP MM BUOAMM Ouanas3oH Ha
CBeTNiMHaTa, KOWTO € OHas3uM 4YacTt oT
€reKTPOMarHUTHNA CNeKTbp, KOATO MoXe Aa
ce Bb3NpuemMe OT  YOBELUKOTO  OKO.
ObukHOBEeHO ce nMpuema, 4ye obxsaTa My e
npu AOb/MKMHM  Ha BbnHata 400-750nm

costt. A major shortcoming of
colorimeters is that they measure the
color in one settings for observer and
light source. They are suitable for
applications where standard and object
have no metamerism [19].

The food production is an area in
which colorimeters and technology for
measuring color are widely used [1,8].
The devices used for measuring the
color in the determination of protein,
sugatr, fat, moisture analysis,
determination of  the chemical
composition. Methods that are applied
are of transition and reflection [12,14].

Colorimeters work primarily in the
visible spectrum or visible range of
light, which is part of the
electromagnetic spectrum that can be
perceived by the human eye. It is
generally accepted that the scope is at
wavelengths 400-750nm (Figure 1).

(courypa 1).
Violet Indigo Blue Green  Yellow Orange Red
Buoneroso UHguro CuHbO 3eneH Mount OpaHxeso YepseH
400 500 600 700
A, nm

®dur.1l. CnekTpn BbLB BugMMarta oobnacr u
CbhOTBeTCTBallUTe UM LiBeToBe

M3mepBaHuaTa Ha useTa Ha
XpaHUTENHUTE NPOAYyKTU ce peanuaupaTt
OCHOBHO Mpu cTaHdapTHa ocBeTeHocT D65 un
Habnopaten 2°. ManonsBat ce brMosuTe
koopanHaTty rno Lab n LCH uBeTtoBu moagenu,
onpeaenexHn yYpes pasctosHe C (Chroma) n
brbn H (Hue) B nonsipHa KoopAavHaTHa
cuctema [15,17]. N3uncnaea ce u usetosaTta
pasnuka AE no popmynara:

AE =+ AL* 4+ Aa® 4 AB?

Fig.1. VIS spectra and their
corresponding colors

Measurements of the color of food
products are realized mainly in
standard illumination D65 and observer
2°. Angular coordinates are used of
Lab and LCH color models determined
by distance C (Chroma) and angle H
(Hue) in the polar coordinate system
[15,17]. It is calculated the color
difference AE by formula:

(1)
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+b

b
®dur.2. LiBeTeH Kpbr Ha Lab uBeToBu moaen

Lab usetoBuaT mogen (curypa 2) onucsa
BCMYKM Bb3MOXHW CNEKTPU B LIBETOBETE Ha
cBeTnMHata. 3a pasnuka OT anapaTHo-
3asucummnte RGB n CMYK, 4yneTto onncaHue
ce 0Gasvpa Ha TOBa KaK MNpaKTU4YECKU
Bb3npuema LBETOBUTE CMEKTPU YOBELLKOTO
oko, Lab e maremaTnyecko TeEOpPETUYHO
OonMcaHWe Ha TOBa, KOETO OKOTO BwXaa W
TOBa KOETO BCBLLUHOCT He Bwxaa wunu 6m
BMXKOAN0, ako e Mno-CbBbpLleHo. MogensT e

YACTO MaTeMaTU4ecko onucaHne. L -
luminance  (apkoct), , @ wn b ca
kKoe(ULMEHTM  Ha  BapupaHe  Mexay

CreKTpanHu uBeToBe. ,a" MeXay 4YepBeHOTO
(+a) n 3eneHoTo (-a), ,b” Mmexagy cuHLOTO (-b)
n xbntoto (+b) lMpuumHaTa 3a LUMPOKOTO
n3non3esaHe npu un3MepBaHe Ha LBeTa Ha
XPaHUTENHU NPOOYKTU e, Ye € eQUHCTBEeHaTa
PaBHOKOHTpPACTHa cucTemMa W nogabpxa
€e[HaKBO LBETOBBb3NPOM3BEXAaAHE,
He3aBMCMMO OT  XapaKTepucTukute  Ha
YyCTPOMCTBOTO [8].

[lBaTa OCHOBHM MeToda, Ha KOWUTO
paboTAT KONOPUMETPUTE Ca Ha OTPaXKEHNE U
Ha NpemMuHaBaHe.

Ha dourypa 3 e npegcraBeHa 6nok-cxema
Ha KonopumeTbp, paboTell Ha OTpaxeHue.
ManbyeHata OT W3TOYHMKA CBETMMHA KbM
n3mepBaHaTa npoba ce oTpassasa ornegasnHo,

Fig.2. Color wheel of Lab color model

Lab color model (Figure 2) describes
all possible colors in the spectrum of
light. Unlike hardware-dependent RGB
and CMYK, whose description is based
on how practical perceived color
spectrum the human eye, Lab is a
mathematical theoretical description of
what eye sees and the what actually

did not see or have seen, if more
perfect. The model is purely
mathematical description. L -

luminance (brightness), "a" and "b" are
coefficients of variation between
spectral colors. "a" between the red
(+a) and green (-a), "b" between blue (-
b) and the yellow (+ b). The reason for
the wide use in the measurement of
the color of food products is that it is
only equal contrast system and
maintain a uniform color representation
regardless of the characteristics of the
device [8].

The two main methods of working
colorimeters are reflection of
transmission.

On Figure 3 is presented a block
diagram of a colorimeter working on
reflection. The emitted light from the
source to the measured sample is
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pasnpbckBa Ce WM ce norfblia, B
3aBucumocT ot obekta. [lMpu Bcekn eguH
00ekT wuma pasnukn B HabnwaasaHuTe
uBeToBe. ToBa € NOpoAEHO OT pasnuynsita B
oTbnsackka oT noBbpxHocTTa. CBeTnMHaTa ce
OTpassiBa Mo brbSl paBeH Mo rofieMmHa, Ho
NPOTMBOMOSIOXKEH Ha TO3M, HA KOWTO cCe
HamvMpa W3TOYHUKBT. TO3UM KOMMOHEHT €
orfiefanHo oTpaseHa csBeTnvHa. ApyrmsT Bua
CBET/IMHA € pasnpbCcHaTa B pasnUyHU
NOCOKW. HenHOTo oTpakeHne e Oudy3Ho, a
cymaTa OT ABaTa Buga oTpaxeHusi e obLuo.
Mpn obekTMTe C nbCKaBM MOBBHPXHOCTU
KONMUYeCTBOTO Ha OrfiedanHo oTpaseHaTta
CBETSIMHA € OTHOCUTESHO NO-FoSIIMO OT TOBAa
Ha AudysHata. O6GpaTHOTO sBreHve C
OTHOCUTENHO noBeve Audy3Ha CBETMHA ce
Habnogasa Npy HepaBHM NOBBLPXHOCTK [11].
OtpaseHata oT npobaTta CBeTNMHA
npemMuHaBsa npe3 ounTpu, KOUTO MNponyckat

reflected, dispersed or absorbed,
depending on the object. At each
object there are differences in the
observed colors. This is caused by
differences in the glare from the
surface. The light is reflected at an
angle equal in size, but opposite to that
in which the source. This component is
mirrored light. The other kind of light is
scattered in different directions. Its
impact is diffused, and the sum of the
two types of reflections is common. In
case of objects with glossy surfaces
the amount of mirror reflected light is
relatively greater than that of diffusion.
The opposite phenomenon to the
relatively more diffuse light was
observed in uneven surfaces [11]. The
reflected light from the sample passes
through filters that pass part of the

YyacT OT CrekTbpa, CbOTBeTCTBaW, Ha spectrum corresponding to a certain
onpegeneH usatr. [lpemuHanata npe3 color. The light entering through the
untpute  cBetmMHa ce  ynaBa ot filters is captured by photodiodes,
doTtoamoan, 4Ype3 Kouto ce reHepupa which generates an electrical signal
erneKkTpuyeckn curHasn, kouto noctbnea B which enters the unit for data
6noka 3a 06paboTka Ha AaHHW. processing.
ObpaboTka Ha AaHHWK
Data processing
Lab
A
rm— : ®doT1o avoau
: [ N [ | ] H— Light detecting diodes
M3TOYHMK HA CBETAMHA e I
Light source ||:| _ _____ mE | — Pwuatpn
° ,f% : ______________ Ir Filters
Mpoba
| F_,fSample
®dur.3. Bnok-cxema Ha KONoOpMMeTHLP Ha Fig.3. Block -diagram of reflectance
oTpaxeHue colorimeter
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Ha courypa 4 e npegcraBeHa 6nok-cxema
Ha KonopumeTbp, paboTeLy Ha NpeMUHaBaHe.
B noeeyeTo konopmumeTpu [23] N3TOUHUKBT Ha
ceetnivHa e LED wnu xanoreHHa namna.
CeeTnuHaTa OT M3TOMHMKA ce dunTpupa B
AvanasoHa 400-700nm n npemuyHaBa npes
KIOBETA, B KOATO Ce Hamupa u3crnegBaHarta
npoba. CeeTnuHaTa, npemMuHana npe3
KioBeTaTa W npobata ce pasnara Ha
OCHOBHUTE CW LBETOBE npe3 npu3ma u
nonaga Bbpxy (pOTOYyBCTBUTENEH AETEKTOP,
KOWTO A npeobpasyBa KbM enekTpuyecku
curHan. Ypes mMogynbT 3a KOMYHUKaUUA
MONyYEHUAT aHanoroB CUrHarn ce nogasa Kbm
YCTPOWCTBO 3a 06paboTka 1 nsdncnasaHe Ha
CTOMHOCTUTE Ha LUBETOBM  KOMMOHEHTW.
Hepgoctatbk Ha TO3M MeTod e, 4e e
HeobXxoOuMO npeaBapuTerniHa NOAroToBka Ha
npobarta, KOATO B HSKOM Cry4au BKIOYBa U
obpaboTka ¢ peakTmBw.

Figure 4 presents block diagram of a
colorimeter operated of transmission.
In most colorimeters [23] the light
source is a LED or a halogen lamp.
Light from the source is filtered in the
range 400-700nm and passes through
the cuvette in which is the sample. The
light transmitted through the cuvette
and the sample is decomposed into
basic colors through a prism onto a
photosensitive detector, which converts
it to an electrical signal. By
communication module the resulting
analog signal is supplied to the
processing unit and calculating the
values of the color components.

A disadvantage of this method is that
the necessary preliminary preparation
of the sample, which in some cases
include treatment with reactants.

M3ToYHWK Ha cBETMWHA
Light source

_ | @unTtep 400-700nm
" | Filter

MamepeaHa npoba

Mpeobpasyeaten

CBETNWHA/ HanpeKeHwe
Light/ Voltage converter

Measured sample

dur.4. Bnok-cxema Ha KOJTIOPUMETHP Ha

npeMmmnHaBaHe
3. Metoau 3a npunoxeHue Ha
KonopumeTpuTte
MeTtoauTe 3a WHCTPYMEHTaNHOTO

M3MepBaHe Ha LBeTa Ha XpaHUTEnHuTe

NPOAYKTU M3UCKBAT CINEAHMTE OCHOBHU eTanu

[6]:

v KannbpwupaHe Ha ypeaa;

v M36op Ha m3mepBaHn LIBETOBW MpU3HaLUm
n Mogern;

v' 3bop, noarotoBka W MNOCTaBsHE Ha
npoGaTa 3a n3mepBaHe B ypeaa;

v OnpefensiHe CTOMHOCTUTE Ha LBeTa.
HaunHnTe 3a n3mepBaHe Ha UBeTa C Len

OLleHKa Ha KayeCcTBOTO Ha XpPaHUTEITHW

npoaykTM OT MOMeHTa Ha [fobuBaHe Ha

Mopgyn 3a KoMyHUKaUWs
Communication module

Fig.4. Block -diagram of transmittance

colorimeter
3. Methods of application of
colorimeters
The methods of instrumental

measurement of the color of food
products require the following main

steps [6]:
v’ Calibration of the instrument;
v’ Selecting the measured color

features and model,
v’ Selection, training and placement of
the sample measurement device;
v Determining the values of color.
The methods of measurement of
color in order to assess the quality of
food at the time of extraction of raw
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CypOBUHUTE OO KpawHuTe eTanu Ha materials to the final stages of
NPOM3BOACTBO W pasnpocTpaHeHne um B production and distribution their market

TbproBckaTta Mpexa moraT aa 6baar: network can be:

v off-line — wun3mepBaHeTo Ha uBeta ce Vv off-line — the measurement of the
peanuavnpa B nabopaTopHM YCroBUS MpU color is realized in the laboratory
KOHTpONupaHa cpeaa; under a controlled environment;

v  on-line — 4ype3 OWpPeKTHO uamepBaHe Ha v on-line — by direct measurement of
noTtoyHaTa nvHuA, ypeaute ce usnonssar the production line, the equipment is
3a aBTOMAaTU4HO KOHTPOSIMpaHe Ha used for automatically controlling of
NPOU3BOACTBEHUSA MPOLIEC; the manufacturing process;

v’ at-line — Ha msAcTO T.e. npoboB3emaHeTo 1 v at-line — at place i.e. the sampling
M3MepBaHeTO [fJa Ce Wu3BbpBa B and measurement to be performed
NPOM3BOACTBEHM YCIOBUSA OT oneparop. in production by an operator;

v In-line — HenpekbcHaTo M3MepBaHe Ha v In-line — continuous measurement of
uBeTa, be3 Bb34encTane BbpPXYy color with no impact on production.
NPOU3BOACTBEHUSA MpoLEeC. Table 1 shows a generalized analysis

B T1abnmua 1 e HanpaBeH o0606weH of the ways to measure the color of
aHanua Ha HayMHUTe 3a uamepBaHe Ha uBeta food and requirements for devices with
Ha XpaHWUTenHW NPOAYKTU U usMckBaHusTa  which it is performed.

KbM YyCTpOMCTBAta, C KOUTO TOW ce Table 1.
N3BbPLLBA. Methods for application of
Tabnuua 1. colorimeters
MeToau 3a npunoxeHue Ha
KonopumeTpurte
HaumH Ha
n3mepBaHe
Way of
measurement Off-line At-line In-line On-line
[Nokasaren
Indicator
Ha
JlabpaTopHu — YnpaBneHue Ha
MsicTo Ha nsnonssaHe p—— B uexa npon3BoACTBEHATA TeXHONOMMYHI NPOLECH
Installation site YCNnoBus Plant JNIMHUS
Laboratory —_— Process
Hugo Ha sauluTa IP 23 IP 54/65 IP 54/65 IP 66
Analyser Protection
Meton 3a PbyHO PbyHO ABTOMaTU4YHO ABTOMaTN4YHO
npoboB3emaHe — —— —_——= —_—
- Manually Manually Automatically Automatically
Sampling
ToYKkM Ha n3amepBaHe MHoxecTBO MHoxecTBO
- - 1-10 1-10
Sampling points Many Many
YecToTa Ha aHanuaa Hucka Hwucka-cpegHa Bucoka Bucoka
Analysis frequency Low Low-medium High High
Bpeme 3a HOBO
n3mMepBaHe, min >60 ~30 5-10 5-10
Turn around time, min
MNapameTpu 3a
~ MHoXxecTBO
HacTpouka T Manv 1-4 1-4 1-4
Setup parameters Y
Ob6xBaT Ha [bBKaB dukcupaH dukcupaH dukcupaH
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n3MepBaHe Flexible Fixed Fixed Fixed
Measurement range
Twvn Ha aHanu3a Bcuykn Buaoose PyTuHeH PyTuHeH PyTuHeH
Analysis type All Routine Routine Routine
OnepupaHe JlabopaHT Oneparop ABTOMATMYHO ABTOMATNYHO
Operation Lab assistant | Plant operator Automatically Automatically
PeMOHT 1 noaapbxka JlabopaHT JlabopaHT TexHuk TexHuk
Maintenance Lab assistant Lab assistant | Process technician Process technician
y PaboTa B 3aTBOpEHA
YnpaBneHue Hawva OnpocTteHo OnpocTeHo oncTema
Control No Simple Simple Closed loop c¢
osed loop control

Mpn ©Obp3uar at-line koHTpon, npwu
yCTaHOBSIBaHe Ha OTKITOHEHUSA oT
KpUTepumnte 3a KavyeCcTBO Ha NpPOAyKTUTE
moraT aa obaoaTt npegnpuemMaHmu
HeobXoOuMUTE  HaBPEMEHHW MEpPKM U
KOPEKTUBHW  OEeNCTBusA, C KouMTO [fa
rapaHTMpaTt nNpou3BOACTBOTO Ha GesonacHa
npoayKuus, otroBapswa Ha Esponenckute n
Bbnrapckun crangapTu.

Ako ce He ce B3eme Mo BHMMaHue

MbpBOHaYanHarta MHBECTMUMSA 3a
TEXHUYECKMU YCTPOWCTBA, OCHOBHUTE
npeaumcTea Ha KONOPUMETPUYHUTE

N3MepBaHUS KaTo TOYHOCT, Obp3nHa, nunca
WNM MUHUMManHa npegsapuTeniHa XMMUYHa
obpaboTka Ha npobuTe, MUHUTHOApPU3aUUs
Ha naMepuTenHaTa TEXHWKA U NPUNOXEHNe
on-line rm npespbwWaT B anTtepHaTtMBa Ha
Knacun4ecknute MeToamM 3a aHanms.

4. KonopumeTpuM 3a wusmepBaHe B
na6opatopHu ycnosus (off-line wm at-line)

Ha dwmrypa 5 ca npencraBeHu
nabopaTtopHu koropumeTpu. Te paboTaT Ha
MpuHUMNA Ha OTpa3eHa CBETNMHA, Ha
npeMmnHaBaHe npe3 KioBeTa U NoaabpXxaT
W OBaTa MeToda Ha uamepBaHe. Hakoum oT
KONMoOpUMETpUTE MoraT Aa Bu3yanusupaTt u
noflyyeHaTa ChnekTpanHa XapakTepucTuka
BbB BuaMMaTta obnact. Pesynratute oT
N3MEpPBAHETO Ce MokKa3BaT Ha OuChinen u
MoraT CbLO Aa 6baaT npexBbprieHM KbM
KOMMIOTbP 3a NO-HaTaTblUeH aHanuM3 ¢
MOMOLUTA Ha [OMbIHUTENEH codpTyep WU
KOMYHUKaLMOHEH UHTepdeic.

In case of rapid at-line control when
deviations from the criteria for quality
products can be taken the necessary
measures and timely corrective actions
to ensure the production of safe
products that comply with European
and Bulgarian standards.

If it does not take into account the
initial investment for technical devices,
the main advantages of the colorimetric
measurements such as accuracy,
speed, lack or minimal prior chemical
treatment of samples miniaturization of
the measuring technique and
application on-line make them an
alternative to traditional methods of
analysis.

4. Colorimeters for measurement in
laboratory conditions (off-line
and at-line)

Figure 5 presents the Ilaboratory
colorimeters. They work on the principle
of reflected light, transmission through
cuvette or maintain both methods of
measurement. Some of the
colorimeters can visualize and the
resulting spectral response in the visible
region. The measurement results are
displayed on the display and can also
be transferred to a computer for further
analysis using additional software and
communication interface.

50




MHoeauyuu u npedrnpuemadyecmso, ISSN 1314-9253

loduHa IV, 6poti 4, 2016

PCE-RGB2 Hach DR 900 RM200QC RM200QC Q-CL-10
®wur.5. NlabopaTopHu KOnop1umeTpy — 06wy Fig.5. Laboratory colorimeters —
general view

BUA,

B tabnuua 2 e HanpaBeH cpaBHUTENEH
aHanuM3 Ha KoropuMmeTpW, npegriaraHn Ha
Bbnrapckns nasap. Tyk cpaBHeHVETO e
HanpaBeHO OT rneaHa Touyka Ha ToBa Aanu
pasrnexgaHuaT ypen € npeHocuM, nva nu
BM3yanu3aums Ha UBsT, paboTu nn c KioBeTa
T.e. Ha nNpeMuHaBaHe W npeacTaBsHUTE
LUBETOBM MOLENW, B KOUTO Ce Wu3MepBsa
LBETa C KOHKPETHMS Ypea M ganu Moxe fa

ce u3mepsa 1 CnekTbp.
Tabnuua 2.
CpaBHuTeneH aHanu3 Ha nabopaTopHu
KonopumeTpwu, npeanaraHu Ha
Bbnrapckus nasap

Table 2 is a comparative analysis of
colorimeters offered on the Bulgarian
market. This comparison is done from
terms of whether the device is portable,
is there visualization of color, work with
cuvette i.e. of transition and presented
color models, which measure the color
the specific device and whether it can
measure the spectrum.

Table 2.

Comparative analysis of laboratory

colorimeters offered on the
Bulgarian market

- PaboTa c KloBeTa
Mogen Bpou LBeTOBU Mogenu Busyanusauums Ha UBAT - -
- — Working with a
Model Number of color models Visualization of colors
cuvette
He He
PCE-RGB2 2 NO No
Hama gaHHum He He
Hach DR 900 No data No No
Hama gaHHu + cnekTbp Oa He
RM200QC No data+spectra Yes No
. Hama gaHHu + cnekTbp He da
Lovibond PFX 195/1 No data+spectra No Yes
Hama gaHHu + cnekTbp He Oa
Q-CL-10 No data+spectra No Yes
Hama gaHHu + cnekTbp He Oa
COL-BTA No data+spectra No Yes
OcBeH nocoyeHuTe B  TabnuuaTta In addition to these table features

XapaKTEPUCTUKN, npwu n3bopa Ha
KONOpUMETBP, B NuTepaTtyparta ce Nocoysa,
ye TpsibBa ga ce cvbngasaT M cnegHuTe
TEXHMYECKNTE Bb3MOXXHOCTY Ha ypeaa:

v Oetektop - CCD, CMOS, PDA
(photodiode array ) n no-crapute NMOS
(Negative-channel metal-oxide
semiconductor) n InGaAs (Indium gallium
arsenide) 3a NIR obxBaTa;

when choosing a colorimeter in the

literature states that must be observed

also the following technical capabilities
of the device:

v Detector — CCD, CMOS, PDA
(photodiode array) and older NMOS
(negative-channel metal-oxide
semiconductor) and InGaAs (Indium
gallium arsenide) for NIR range;
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v' EQHonbyes, OBYynbYyeB (vrn
pedepeHTeH), MmoraTt Aa 6baaTt nycHaTtu
KOMNKOTO NnbYa ca Heobxoaumm, HO ako ca
e[HOKaHaneH, [ByKkaHaneH [0 OoceM
KaHana (MOHOXpomaTopa) — ToBa €
CbLUECTBEH MapamMeTbp, WU3Mon3Baly ce
3a BUCOKa pasgenutenHa cnocobHOCT Ha
LIBS-cuctemuy;

v Paamep Ha MMKCENUTe — KONKOTO Mo-

ronemm ca, TOfnkoBa € noO-ronsMa
YyBCTBUTESHOCTTA Ha ypeaa;
v' CbOTHOLLEHME Curnan/Lym Ha

AeTektopa — CTOMHOCTTa TpsibBa Oa e
Bb3MOXXHO HaN-ronsma;

v’ Bpeme 3a umHTerpauust Ha geTtektopa —
MUHMMAanHOTO BpeME 3a MHTerpauusi € B
avanasoHa ot 1mMc go 1-5ms, He ce
npenopbyBaT MO-BMCOKN CTOMHOCTM Ha
TO3M NapamMeTbp;

v" CkopocT Ha CKaHupaHe Ha
cnektpometbpa — ot 100 pgo 700
CKaHMPaHWA Ha LENUST CnekTbp 3a 1s.

v' AHanoroB uudpoB npeobpasoBaten —
6uBat 12, 14, 16 6utosu, usbupart ce
cnpsamo npegHasHa4YeHneTo Ha
CreKkTpoMeTbpa.

v NHTepderic — USB, RS232, Ethernet unm
NHOYCTPUAnHM NPOTOKOMMU;

v Coptyep — npenopbyBa ce Windows
6a3vpaH, MHOroyHKLUMOHAnNEH.

5. Konopumetpu 3a usmepBaHe Ha
LUBAT AWPEKTHO Ha MNpou3BOACTBEHaTa
JINHMA U ynpaBneHWe Ha TEeXHONOrn4Hu
npouecu (on-line wm in-line)

OcHOBHUTE OENHOCTU, KOUTO U3MbIIHABA
e[Ha cucTtemMa 3a M3MepBaHe Ha UBAT Ha
XpaHUTENHU NPOAYKTM ca: OTKpMBaHe Ha
nedbektn, KateropusnpaHe, MHCNEKTUpaHe,
copTUpaHe Mo KayecTBO, aBTOMaTtu3vpaHe
Ha Mpouecu Nno cbxpaHeHve u npepaboTka
[9,10,12,16,18].

OcHoBHuTe dyHKUMN npw
aBTOMAaTUYHOTO oKayecTBsiBaHe "
CopTUpaHe MO Ka4yecTBO B 3aBUCMMOCT OT
LBeTa Ha XpaHUTESNHUTE NPOaYKTU ca:

v A single beam, dual beam (or
reference) can be placed on the
beam as needed, but if one channel,
channel up to eight channels
(monochromator) — this is an
important parameter used for high
resolution LIBS-systems;

v’ Pixel size — the bigger, the greater is
greater than the sensitivity of the
instrument;

v’ Signal/noise ratio of the detector —
the value must be the greatest
possible;

v Time for integration of the detector —
the minimum time for integration is
within the range of 1ms to 1-5ms, are
not recommended higher values of
this parameter;

v' Scan speed of the spectrometer —
from 100 to 700 scans the entire
spectrum of 1s;

v/ Analog digital converter - they are
12, 14, 16 bit, are selected to the
purpose of the spectrometer;

v Interface - USB, RS232, Ethernet
and industrial protocols;

v Software - recommended Windows
based, multi-functional.

5. Colorimeters for measuring the
color directly on the production line
and process control (on-line and in-
line)

The main activities implemented a
system to measure the color of food
products are: detection of defects,
grading, inspection, sorting by quality,
automation of processes, storage and
processing [9,10,12,16,18].

The main functions in automatic
grading and sorting by quality according
to color of food products are:
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v MNony4aBaHe Ha NMbpBMYHA MHAOPMaLMSA
Ha 6asa uBeTa W onpegensHe Ha
nokasaTenu 3a Ka4ecTBO;

v VlpeHTudpmkaums Ha  KayecTBOTO  Ha
NPOAyKTa W OTHacsiHe KbM oOnpeneneH
Knac;

v OM3nYecko pasgensiHe Mo KracoBe Ha
OoKayecTBsIBAHUTE NpoayKTH "
OTCTPaHsiBaHe Ha YyXXau NpuMecH;

v’ Busyanusauusi Ha pesynrature;

v' MpexoBa KOMyHUKaUMst N CbXpaHsiBaHe
Ha pesynraTture.

AHann3bT Ha CblUecTByBaLmMTE
CbBPEMEHHM aBTOMATU3MPaAHN CUCTEMM 3a
N3MepBaHe Ha LBAT NnokasBa, Ye OCHOBHUTE
N3NCKBaHWS, KOUTO € Heobxoaumo ga 6baaT
MOKPUTU ca:

v OcurypsiBaHe Ha perynsipHo nogaBaHe
Ha npoaykTuTe B 30HaTa 3a
WHCMNEKTUpaHe;

v' CHemaHe Ha nonesHus curHan,
CbObpKall, OCHOBHAaTa MHdopmaumsa 3a
LUBeTa Ha npogykTa, Ha OCHoBaTa Ha

KOSITO  pasno3HaBalUMAT  anropuTbm
pasno3HaBa KbM KOW OT NpeaBapuUTEnHO
3ajafeHnTe  KracoBe  MpUHAOSIexu
NPOAYKTa;

v’ MNopaBaHe Ha ynpaBnsiBall UMMYNC KbM
M3MbIIHUTENEH MEXaHU3bM, KOWTO IO
HacoyBa KbM [JajdeHa Ka4vecTBeHa
dopakums.

3a pga 6baar M3NbIHEHWM MOCoYeHUTe
M3NCKBaHUS OT cucTeMaTa 3a U3MepBaHe Ha
LUBAT Ce M3ron3BaT KOMMOHEHTU U MOLYMM,
npeacraBeHn Ha curypa 6.

BnokbT 3a enekTpuyecko 3axpaHBaHe
ocurypsiea  HeobxogumuTe  3axpaHBaLLM
HanpexeHns Ha OTAEeNHUTE €enemMeHTU B
cuctemara.

MogynbT 3a wu3MepBaHe Ha UBAT
BKMOYBA BMOeOKamepa Wnm YyBCTBUTESEH
efleMEeHT 1 c1ucTema 3a OCBETIIEHME.

MogynbT 3a aHanu3 u B3eMaHe Ha
peweHve €  KOMMTbpHO  6GasupaHa
cuctema, obopyaBaHa C enemMeHTu 3a
nonyyaBsaHe, obpaboTka Ha cnekTpanHarta
Wnu uBeToBaTa MHAOpPMaUWs, nornyyeHa ot
CeH3opa 4pes crneumanusMpaHo nporpamHo

v Obtaining primary information based
on color and definition of quality
indicators;

v’ Identification of the product quality
and allocation to a class;

v Physical separation by classes of
products grading and removal of
impurities;

v" Visualization of results;

v Network communication and storage
of results.

The analysis of existing modern
automated systems for the
measurement of color indicates that the
basic requirements that need to be
covered are:

v/ Providing regular submission of
products in the area of inspection;

v/ Taking of useful signal containing
basic information about the color of
the product, based on that
recognition algorithm recognizes
which of predefined classes belongs
to the product;

v Submission of control impulse to the
actuator, which directs it to a quality
fraction.

To meet those requirements by the
system for measurement of color are
used components and modules
presented in Figure 6.

The power supply unit provides the
necessary voltage of the individual
elements in the system.

The module for color measurement
includes a video camera or sensor and
lighting system.

The module for analysis and decision-
making is a computer-based system,
equipped with elements for receiving,
processing of the spectral or color
information obtained from the sensor
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ocurypsisaHe.

Cuctemnte BKMOYBAT B CbCTaBa CU U
MOAyn 3a MEeXaHW4YHO OTAensiHe Ha
00eKkTUTE B KayeCTBEHM KaTeropum, KOUTO
moraT Oda ObAaaT peanusvMpaHn U U3BbH
ooLLmAT 61oK Ha cuctemara.

through special software.

The systems include in its
composition and unit for mechanical
separation of objects into quality
categories, which can be realized
outside the block of the system.

Enok za En. 3axpaHeaHe
Power supply

R B

Moayn 2a nbpEMYHE

obpabotka
Module for processing

Moayn 2a eMayanmzauma
Visualization module

MD,!J.\U'I 38 U34MCcnABaHe Ha

4

Mogayn 3a uamepeaHe Ha ueaT
Module for color measurement

npuaHauM
Module for calculation of

Mogyn 38 KOMYHWKALMA
Communication Module

pelleHue
Module for decision

Mogyn 3a ynpasneH1e Ha

COPTHPALL MEXaHWIbM

features I

I Moayn 3a B3eMaHe Ha

l Control of sorting mechanism

—_——_————

dur.6. Bnok-cxema Ha cucTema 3a
M3MepBaHe U CopTUpaHe Ha NPOAYKTU No
UBAT

MMokasaTensaT uUBAT Cce Wu3nonsea B
onucaHuTe B nuTepaTypata MeToau KaTo
XapaKTepucTMKa Ha Ka4yecTBOTO Ha m3genus
Ha XpaHUTENHOTO MNPOM3BOACTBO U €
MOAXOAAL, 3a copTupaHe Ha NpOoAyKTn C
obwmM xapaktepucTukn, npeau ga Oboar
naketTMpaHu. 3a HenpekbCcHaTO U3MepBaHe
Ha UBETa Ha XpaHWUTENHWUTE MNpPOAYKTU ce
nsnonseat  KoriopumeTpu, paboTtewm B
pexum in-line n on-line. MNMo-pasnpocTpaHern
B MpakTukaTa KONOpUMETpUTE OT TO3N BUA
ca Te3n Ha npoussoauTenute Konica
Minolta, HunterLab n Hach. Ha durypa 7 ca
npeactaBeHn B 00W, BuO KOMOPUMETPM,
npegHasHavyeHn 3a W3Mon3BaHe OUPEKTHO
Ha NPOW3BOACTBEHATA NTMHUSI.

Fig.6. Block-diagram of system for
color measurement and sorting of food
products

The indicator color is used in the
described methods in the literature as a
characteristic of the quality of the
products of food production and is
suitable for sorting of products with
common characteristics, before being
packaged.

For continuosly measuring of the color
of the food are used colorimeters which
operate in-line and on-line. More
prevalent in practice colorimeters of this
type are those of manufacturers Konica
Minolta, HunterLab and Hach.

Figure 7 shows in general form
colorimeters for use directly on the
production line.
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HunterLab
SpectraTrend
HT

Konica-Minolta NC-1

Premosys QuickMatch

MICRO-EPSILON Eltrotec
colorCONTROL ACS7000

®dur.7. KonopumeTtpu 3a in-line u on-line
M3mepBaHe — obw, BUA,

B tabnuua 3 e HanpaBeH cpaBHUTENEH
aHanus3 Ha KONnopumeTpu 3a HenpekbCHaTo
n3mMepBaHe ONPEKTHO Ha NPou3BOACTBEHaTa
nnHmnA. Tlpy Tesn ycTpoucTBa MNO-4ecTo ce
n3nonasa xanoreHHo unu LED oceeTtneHue.
YnpasneHueTo Ha N3MbHUTENHN
MEXaHM3MKN Ce OCbLLECTBSBA Ype3 penenHn
nsxoon. B HAKOM mogenn ca HanvyHu unm
ce npegnarat kKato onuua  LMdPOBMU
BxogoBse. KomyHukauusata C oTaanedeHn
MUKPOMPOLECOPHU yCcTpoucTBa ce
OCblUeCTBABa 4pe3 CTaHOapTeH TOKOB
curHas unm no KOMyHWKaLMOHHN MPOTOKOMM
kato RS232, RS422, USB, Ethernet.
[MporpamMHOTO ocurypsiBaHe B MOBEYETO

cnydsam e  Windows 6asupaHo, HO
cbllecTByBaT mMogenm c apyrm
cneuvanuMavpaHy OonepaLvoHHN CUCTEMM

kato Caldera DR-DOS, Embedded Linux.
[MoBe4yeTo CbBPEMEHHM YCTPOMCTBA paboTaT
C rpeLuka Ha nsmepsaHe nog 2%.

Mpn n3bopa Ha TakmBa yCTPOMCTBA ce
cbbnogasaT U3MCKBaHMATA, MOCOYEHU 3a
nabopaTopHUTE  KOMNOPMMETPU, KaTto B
3aBMCUMOCT OT MPUIIOXEHMETO ce usbupat
OGpon BXxOAOBE N N3XOAN N KOMYHUKALMOHEH

UHTEpdEenC, KOUTO fa e noaxogsuw, 3a
CBbp3BaHe KbM  CblUecTByBallata B
Npon3BOACTBEHOTO npegnpusTne

MHOYCTpManHa KOMMITbPHA Mpexa.

Fig.7. Colorimeters for in-line and on-
line measurement — general view

Table 3 is a comparative analysis of
colorimeters for continuosly measuring
directly on the production line. In case
of these devices commonly used
halogen or LED illumination. The
management of the actuators is carried
by relay outputs. Some models are
available or are optional digital inputs.
Communication with remote
microprocessor devices is performed
through a standard electrical signal or

communication protocols such as
RS232, RS422, USB, Ethernet.
Software in most cases is Windows

based, but there are models with other
specialized operating systems such as
Caldera DR-DOS, Embedded Linux.
Most modern devices work with
measurement error below 2%.

In the selection of such devices
complying with all referred for
laboratory colorimeters, and depending
on the application are selected number
of inputs and outputs and a
communication interface that is suitable
for connection to existing manufacturing
plant industrial computer network.
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Tabnuua 3. Table 3.
CpaBHuTeneH aHanu3 Ha KoNnopumMeTpu Comparative analysis of
3aon-line min-line nsmepsaHe colorimeters for on-line and in-line
measurement
Mogen MICRO-EPSILON
Model | Konica-Minolta SHeucrjt:ztll'_r i?\ d Premosys Eltrotec
MNapameTnb NC-1 P HT QuickMatch colorCONTROL
Parameter ACS7000
M3TOYHKK Ha HenpekbcHata Esina CBETIIMHA
cBeTnunHa xarnoreHHa LED LED = White liaht
Light source Constant halogen 9
Bxonose 2;
Bxonose un nsxoau —E'—MZ(_IC;IZT_IS Hama gaHHun Hama gaHHun HanwuyHn
Inputs and outputs . p_ No data No data It has I/O
2 inputs; 8 relay
outputs
KomyHukaLus %a % RS232 Ethernet / EtherCAT,
Communication ABynocotHa “3xon RS422, USB
4-20 mA two-way | Analog output
. Windows — .
[MporpamHo Windows — - Windows —
ocurypsisaHe 6asupaHo %‘% HasnpaHo WTM:(‘?;;J
Software Windows based based Windows based
[MoBTapseMocT Ha
usmepBaHudTa HAama AaHHn Hama naHHn
“3MepBaHmaTa 0,04 AE*ab Hawma gaHHu <0.2 AE Hama gaHHu
Repeatability of No data No data
measurements
6. 3aknroyeHue 6. Conclusion

OntnyHnTe MeToaM ca BoAewM 3a The optical methods are leading to
nony4aBaHe Ha MbpPBMYHA MHGOPMAUMS 38  obtain initial information about the

KaTO OCHOBHUTE npeguMmMcTtBa, C KOUTO cCe that are distinguished are: non-

oTnunyaeaT ca: Ge3paspylumTeneH KOHTPOn,
necHa TexHW4Yecka peanusauus, BUCOKa
NPOU3BOAUTENHOCT, ronsmMa WHdopMaTMB-
HOCT, CeneKkTMBHOCT, Aobpa onepaTuBHOCT,
YyBCTBUTESTHOCT, TEeXHOMNorm4yHa
CbBMECTMMOCT N ANCTAHLUMOHHOCT.

CobliecTByBa TEHAEHUMSA KbM TbpCeEHE
Ha Bb3MOXHOCTM 3a nMpunaraHe Ha
meToguTe, GasvpaHW Ha uW3MepBaHe Ha based on color measurement for
UBAT, 33 OUEHKa Ha KayecTBOTO Ha assessing the quality of food products.
XpaHuUTenHuTe npoayktu.  Their prospects stems from contactless
MMepcnektnBHOCTTa UM  npou3Tmda oT  obtaining of primary information and the
6e3KoHTaKTHOTO rMoryvaBaHe Ha nbpBu4Ha  ability to process and receive decisions
MHbopmaLWs n Bb3MOXHOCTTa 3@ in realtime. As guidelines for
obpaboTkaTa 1 nornyvaBaHe Ha pelleHust B development outlines their use for
peanHo BpeMe. Kato ocHOBHWM Hacoku 3a detection of external defects.

pa3Butne ce o4deptaBaT M3NON3BAHETO UM With the advancement of technology

destructive testing, easy technical
realization, high performance, large
informative, selectivity, good efficiency,
sensitivity, technological compatibility
and the remote control.

There is a tendency to seek
opportunities for applying methods
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3a OTKPUBAHE Ha BBbHLLUHU OEEKTH.

C HanpenBaHeTO Ha TexHosmorMuTe U
HaMansiBaHe Ha pasxoauTe 3a XxapAayep,
N3MEepPBaHETO Ha LBSAT Ype3 OTpaKeHue ce
npeepbLLa B MHOTO Nno-AOCTbMNEH
WHCTPYMEHT B XpaHuTenHaTa MHaycTpusi.

[MpunoXxeHMeTo Ha  UHCTPYMEHTarHo
n3vepBaHe Ha LBETOBE B KOMOWHaAUMS CbC
CEH30peH aHanus n apyrn uUanKo-XMMNUYHN
N3mMepBaHna morat aa AoHecat
NMHOpPMaLUMs 3a MHOMO SIBMEHUS!, CBbP3aHU

C  NpOM3BOACTBOTO  Ha  XPaHUTENHM
NPOAYKTW.

Mopagn ronsiMOTO pasHoobpasne Ha
KONMopuUMeTpKU, nNpeanaraHn Ha nasapa,

n3bopbT Ha TakbB ypen Moxe na Obae
HanpaBeH B 3aBMCMMOCT OT NpobuTe, KOUTO
Ce n3MepBart U XernaHuTe pesynrtaTtu.
O6warta TeHaeHuua B cdpepata Ha
XPaHWUTENHN TEXHOJIOMMN € HacoYeHa KbM
BHeApsIBAHE Ha  BUCOKOMPOW3BOAUTESTHU
cucTeMM 3a aBTOMATUYHO COpPTUPaHe C
N3KYCTBEH MHTENEKT. YCTpowncTeaTa 3a on-
line wn inline ananu3  ynecHsasaT
M3MEpBaHETO Ha LBETa HEMPEeKbCHATO Ha
NPOM3BOACTBEHATA JIMHUA W Ca BaXeH
MHCTPYMEHT 3a KOHTPON Ha KayecTBOTO U
MOHUTOPWHT Ha npouecuTe npu
NPOM3BOACTBOTO HA XPAHUTESTHW NMPOLYKTU.

BnaropapHocTH

MNa3cnegBaHuaTa B Jokrnaga ca
noaKkpeneHu no Hay4eH NPOEKT
5.0TT/30.05.2016r., » | EXHOMOMNYHN

n3cnegsaHus 3a nonyyasaHe Ha
apomMaTu4HU NPOAYKTU OT noAnpasBkn®

7. JlutepaTtypa

and reduction of hardware costs, the
measurement of color by reflection
becomes much more accessible tool in
the food industry.

The application of instrumental color
measurement in  combination with
sensory analysis and other physico-
chemical measurements can bring
information about many phenomena
associated with food production.

Because of the wide variety of
colorimeters, commercially available,
the choice of such a device can be
made according to the samples to be
measured and the desired results.

The general trend in the field of food
technology is aimed at implementing

high-performance systems for
automatic  sorting  with artificial
intelligence.

Devices for on-line and in-line

analysis facilitates measurement of
color continuously on the production
line and are an important tool for quality
control and monitoring of processes in
food production.
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AHAJIU3 HA METOOU 3A
OBPABOTKA HA CEH3OPHMU
XAPAKTEPUCTUKU HA KUCENO
MIAKO

Mupena MoppaHoBa, Enu KoctaauHoBa

Pe3rome: B poknaga e aHanusmpaHa
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 W MpOrHo3vpaHe Ha
OpraHomnenTU4YHM nokasatenn u4pe3 wusbpaHute
mMeToaw.

Kmro4yoeu dymu: Kuceno mnsiko, CeH30pHM
XapaKTepPUCTUKN, AHanus Ha rmaBHUTE
KOMMOHEHTN, YacTuyHa perpecus Ha Han-marnkuiTe
KBagpatu

1. BbBeaeHue

Knucenoto  Mnako e  HauuoHaneH
Bwnrapcku nNpoayKT nony4eH nog
JencTBMeTo Ha 3akBacka oT Lactobacillus
bulgaricus wn Streptococcus thermophilus.
MonyyeHunaTt npoayKT 3a0bIHKUTENHO
cbabpxa xusm 6akrepmn. OcseH GakTepumTe
OT  M3KMYUTENHaA  BaXHOCT ca MU
metabonutute, oTAeneHn oOT TaAx. B
nuTepatyparta ce Nnoco4yBa, Y€ KOHCymaumsita
Ha Kuceno MINAKO OKasBa MONOXUTENHO
BNMsSHME BbpXy 6anaHca Ha MuKpoGHaTa
nonynaumsi B YoBewkus TpakT. Ctumynupa
Ce WMyHHaTa cuctemMa M aHTUTymopHaTa

aKTMBHOCT, HamMansiBa Ce HMBOTO Ha
cepymMHus xornecTepornn. BoratoTo
CbAbpXKaHWe Ha Kanuum n ycBosiemocTTa My
NpaBAT  KUCENOTO  MIIIKO  HEe3aMEHUM

N3TOYHMK Ha TO3M ENEMEHT.
B pesyntaT Ha opraHonenTUYHUS aHanms
ce TnonyyaBa KONM4YecTBeHa OueHka 3a

)

ANALYSIS OF METHODS FOR
PROCESSING OF SENSORY
CHARACTERISTICS OF
YOGURT

Mirela Yordanova, Eli Kostadinova

Abstract : The report analyzed the
possibility of use of non parametric
methods for analysis of yogurt. It is made
choice of methods for the analysis. An
example is presented of processing taste
evaluations and prediction of organoleptic
parameters through selected methods.

Keywords : Yogurt, Sensory scores,
Principal component analysis, Partial least
squares regression

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 organoleptic
gives a quantitative
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NOTPEOUTENCKOTO KayeCTBO Ha KUCENOTO
mMnsko. MsebpwBa ce € nomowta Ha
CEeTUBHUTE OpraHM Ha YoBeka npwu
N3NbrHABaHe Ha CTPOro onpeaeneHn MeToam
M cnasBaHe Ha KOHKPETHM TEeXHUKM 3a
onpegensatHe [4,12].

[aHHUTEe OT CEeH30pHUSA NaHen NU3BbPLUNIT
AeryctaumoHHa OLEHKa Ha KMCEenoTO MIISIKO
MoraT da ce pasrnexgaT Kato TpumepHa
MaTpuua, Ccbabpxawa wuHdopmMauua 3a
oueHsiIBaWMA aerycratop, nokasaTtenurte 3a
KayecTBO M npobuTte. 3a ga ce OUeHAT TOYHO
n3cneaBaHUTE  MIIEYHM  MPOAYKTM  Ypes3
MHeHusTa Ha gerycratopute e gobpe ga ce
pasrnexagart BCUYKM AaHHW, OTKOMKOTO Aa ce

ocpeaHaBaT.  OCHOBHMAT  HauvMH 33
npeacTaBsHe Ha pesynraTtute oT
JeryctauyoHHaTa oLieHKa e Ypes3 anarpaMa B
nonsgpHa  KoopAuHaTHa  cucTema  3a

OTAENHUTE MnoKasaTenu KaTo BKYC, TEKCTypa,
LBSAT.

[obpuat ceH3opeH naHen TpsibBa Oa
nogaBa MHoOpMaUus, KOSTO €  TOYHa,
0006LeHa 1 npeuunsHa. YcnewHusaT aHanms
Ha XpaHWUTENHWTE MNPOAYKTM € pes3ynTtaT oT
NPaBUIHOTO npunaraHe Ha
WHCTPYMEHTapuym 3a OLUEHKa Ha MHEHMETO
Ha OTAEnHUTE OEeryctatopy M Ha CEeH30pHUS
naHen KkaTo Lsano.

HWBOTO Ha AOCTOBEPHOCT Ha onucaHusTa
Ha OpraHoNENTUYHUTE XapaKTEPUCTMKN Ha
MIieYHUTE NPOAYKTU Ca OT 3HayeHve 3a
TOYHOCTTAa B wu3cnegBaHusita un  BusHec
peLleHusTa.

B wu3BecTHUTE nuTEpaTypHNU W3TOYHMLM
[3,4,5,7,8,9,10,11,12] ce noco4Ba, u4e
NOAXOAALL MeToZ, 3a OLleHKa Ha MHEHMETO Ha
OTOENHUTE €eKCnepTM W 3a pasgensHe Ha
NPOAYyKTU no Ka4yecTBo ca
HenapameTpu4HNTE METOAMW.

Llenta Ha goknaga e ga ce aHanuaupa
Bb3MOXHOCTTa 3a NpUNOXeHne Ha
HenapameTpuyHn MeToaM 3a aHanuM3 Ha
AeryctaumoHHa OLeHKa Ha K1Mceno Mnsiko.

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,
quality 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 aHanu3  Ha

AEryCTaumoHHN OLEHKN Ha KUCENO MIISKO ce
M3non3sat HenapameTpuyHn MeToauM 3a
aHanu3 KaTto AMCMEepPCUOHEH aHanua, aHanus
Ha  [MaBHWTE  KOMMOHEHTW,  YacTuyHa
perpecMsi Ha  HaW-mankite  KBagpatw,
0606LLeH NpoKpyCT aHanu3, TbKbp aHanua,
napaneneH akTopeH aHanus, rhepapxvyeH
KIMbCTEPEH aHanu3 M KoMOuHaumMm OT Teau
meToau. o yecTo nanonssaHn ca AHanu3 Ha
rMaBHUTE KOMMOHEHTW, Ype3 KOMTO AaHHUTE
OT AerycraumoHHaTa oueHka ce npeactaBsaT
B HOBO MPM3HAKOBO MPOCTPAHCTBO M ce
aHanmaupa 6nmsoctTa Ha npobute KbM

CbOTBETHMSI OpraHomnenTuUYeH nokasaTtern.
Opyr no-4ecto npwnaraH MeTod npu
obpaboTkaTa Ha pesynrtaTu oT

JerycrtaumoHHa oueHka e metoda ,YactmnyHa
perpecusl Ha Hal-mankute  Keagpartu'.
MeToabT e nogxoasuy, Npy NPorHo3npaHe Ha
OpraHonenTUYHN nokasaTtenu 4Ypes JaHHU 3a
PU3NKOXUMUNYHU napameTpu Ha
nscnegBaHus nNpoaykt kato pH, Tutpyema
KAUCENMHHOCT, CbAbpXaHue Ha OGakrtepuum,
BOAHO CbabpxaHue [4,10].

AHann3 Ha rnaBHUTE KOMIMOHEHTU
(PCA) [4,8,10,11]. W3BnmMyaHeTo  Ha
XapaKTepHU CBOWCTBa € TpaHcdopmaumst Ha
OpUrMHanNHUTEe [daHHW C  BCUYKUTE UM
NPOMEHNMBM B MU3BagKka OT peayuupaHu
TakmBa. M3nonseat ce BCUYKM U3MeEpPBaHUSA
WNN NPOMEHIIMBKN, KOUTO Ce MpoeKkTupaT B
Manka pasmepHa ob6bnact. [lMpuynHuTe 3a
M3BMMYaHe Ha XapaKTepHW CBOWCTBa Cca
cnegHuTe:

« HamanseaHe Ha 4yecTOTHaTa neHTa Ha

BXOOHUTE OaHHW;

* OcurypsiBaHe Ha  no-mManbk  Gpon
npusHaum 3a yckopsiBaHe Ha
KnacudukauyunaTa,

* 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 partial
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 criydan — OBe
pasMepHOCTM) C MWHUManHa 3aryba Ha
MHOpMaUUA U MO TO3M HAYMH OaHHUTE
ce BM3yanuanpat no-gobpe.

3agayata Ha aHanusa Ha rnaBHUTE
KOMIMOHEHTH e aa ce pasgensr
NPOMEHNBUTE, KOUTO ca NUHENHU

KOMOMHaALMM Ha OPTOroHanNHUTE NPOMEHSTUBY
N He ca kopernupaHu. [eomeTpuyHO MoraTt ga
ce NpeacTaBAT KaTo poOTauMOHHA OC OKOJIO
OpUrMHanHUTe AaHHW B KOOPAMHATU CNpsiMO
opTOroHanHa ocC, noapefeHu  CrpsMo
KONMMYeCTBOTO BapuvauMm Ha OpuUrnHanHuTe
AaHHW, C KOUTO ca CBbP3aHu.

Ako ce pasrnega m3sagka (X,y), KbOeTo
NpoMeHnNMBaTa X € BXxo4Ha NpoMeHNuBea, a y
€ 3aBMCMMa NPOMEHMBaA CNpsiMO X U TpsAbBea
Aa ce onpegenu y ot xe[ylx], perpecnoHHaTa

NMHMA ce onucBa CbC  3aBMCMMOCTTA
y=m.X+C, KOWTO npeacTaBnsiBa Ccyma oOT
KBagpatute oT nepneHankynsapHuTe

Pa3CTOSHUA OT TOYKMTE C KoopAaumHatu (X,Y)
00 Ta3n npasa, NpoMeHNMBara, geduHupaHa
OT NMHMSATa € NMbpBaTa rnaBHa KOMMOHEHTA,
JokaTto BTopata KOMIMOHeHTa € NpOMEHNUBA,
AeduHMpaHa OT §MHUSA, OPTOroHanHa Ha
mbpBaTa.

AHanM3bT Ha [MaBHUTE KOMIMOHEHTH
cb3fasa opToroHanHa KoopanHaTHa
cucTema, npu KOSITO OcuTe ca noapeneHn B
3aBUCUMOCT oT avcnepcuara B
OpUrMHanNHUTE OaHHM, 3a KOUTO Ce OTHacH
CbOTBETHATa  [MaBHAa  KOMMOHEHTa W
avcnepcumte U aucrnepcusita B rNaBHUTE
CToMHOCTW. B kOoBapmnaumoHHaTa maTpuua Ha
AaHHuTE:

K=E[(x—%)

MoraT ga ce BUAAT BapuauumTe 3a BCsKa
PasMEPHOCT B OCHOBHMS OuaroHan u
koBapyauumMTe Ha Tasu, KOATO He € B
avaroHan. Ako maTpuuaTa 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:

(1)

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 da ce Buayanuaupart
ypes3 cpeaHoKBagpaTU4HaTa UM rpeLlka Kato
ce n3bepat TakmBa C Han-ronsiMa guUcnepcust.
Ako MaTpuuaTta He e guaroHarnHa Ta Moxe aa
ce TpaHcopMmpa 0O TakaBa vpe3 maTpuua,
CbCTaBeHa OT COOCTBEHUTE N BEKTOPU KaTo
OocHOBeH AuaroHan. [MpusHauuTe, KOUTO Le
Ce M3Mnon3BaTt ca COBCTBEHUTE BEKTOPWU KaTo
TerrioBHa cyma OT BCUYKM U3MepBaHUS.

KoBapuauuoHHata maTpuua  cymupa
aucnepcunte B aHHUTE, COBCTBEHUTE W
BEKTOPU MoKas3BaT OCHOBHUTE TMOCOKM Ha
avcnepcusata UM CBbp3aHWTe  COOCTBEHM
CTOMHOCTH naeat amnnuTygaTa Ha
avcnepcudara okono Tte3n ocu. CobecTBeHuTe
BEKTOpPU Ha koBapuaumoHHaTa matpuua K ce
CBbp3BaT KaTO [flaBHa OC WA  [flaBHU
KOMMOHEHTN Ha gucnepcusta Ha [OaHHuTe.
AHanM3bLT Ha  [MABHUTE  KOMMOHEHTU
M3rnons3sa aHanu3 Ha COOCTBEHUTE BEKTOPU
Ha K 3a HamupaHe Ha pegyuupaHo pasMmepHO
NPOCTPaHCTBO.

YacTuuyHa perpecuss Ha HaW-mankute
kBagpatu (PLSR) [4,10]. MNpn 103N ™MeTOn,
KaTo perpecopu He ce M3nonssaT OUPEKTHO
CEH30PHUTE [aHHW, a HOBW PErpecuoHHU
dakTopu (latent variables). Tean caktopu ce
npecMmdatart Kato ce oTyuTaT Bapuaumute
KakTo B He3aBuMCUMWUTE NpPOMeHNmMBM X
(opraHoOnenTMYHUTE HaHHM), Taka U B
3aBYCUMUTE NPOMEHNMBU Y (CbabpXaHue Ha
onpeaeneHn XMMMYHU KOMMOHEHTUM unu ap.)
efHoBpeMeHHO.  [lbpBUAT  perpecuoHeH
drakTop npeacTasnsiBa NMMHeEHa KoMbuHaums
OT BCUYKM CEH30PHM AaHHM U ce onpeaens
Taka, 4Ye CbOTBETHUS MoKasaTen, KOUTO ce
onpegens, Aa ce oueHsBa Han-gobpe. Mpwu
onpegensaHe Ha BTOpUS (pakTop, MbPBO ce
nony4aeat  pasnukuTe  Mexay MbpBo-
HayanHUTe W OueHeHuTe npu nbpBaTta
CTbMKa CMNeKTpanHM AaHHW 3a napaMeTbpa,
KOUTO ce Tbpcu. Brtopuatr  daktop
npeacraBnsBa fvHeMHa KombuHaumsa Ot
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 s
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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onpegerneH OTHOBO Taka, Ye [a oueHsBa Haw-
aobpe  octatbuute  OT  ONpedeneHus
napameTbp W T.H. OO0 MOMy4yaBaHETO Ha
onpegerneH 6pon perpecnoHHN akTopu.

3a uenuTe Ha wuscnegBaHeTo, MeToda
YacTMyHa  perpecus Ha  Han-mankuTe
KBagpaTn € M3non3eaH 3a onpegensHe Ha
3aBMCMMOCTTa  Mexay MaTpuuata Ha
NPOrHO3HMUTE CTOMHOCTM X WU 3aBUCUMUTE
NPOMEHSIMBU Y. CronHocTuTe Ha
napameTpuTe, KOUTO CE U3MEHST B MIIEYHUTE
NpOaYKTU Mpu PU3UKO-XMMUYEH aHanu3 ce
M3rnon3BaT KaTo MNPOrHO3HW, a CeH3opHaTa
OLEHKa — KaTo KanbpoBbYHU 3a 3aBMCMMaTa
npomeHnmea Y.  OntumanHmatr  Gpon
KoemLUMEHTM 3a YacTuyHaTa perpecusi Ha
Han-ManknTe KeBagpaTu € onpegeneH 4pes

HaTpynBaHeTo Ha Aaucnepcusita B Y.
OueHkata Ha nporHo3vpawms Mogen e
M3BbpLUEHA Ype3 CpeaHOoKBaapaTUYHUTE
rPELLKM Ha KannbpupaHe 1 Banugauus.

3. NMNpumep

3a uenute Ha u3cnegBaHeTo ca
M3MoN3BaHM [OaHHW 33 KACENO  MNSKO,

MOSy4eHO OT CMEC Ha KpaBe M KO3e MISIKO, B
pasfnMYHN CbOTHOLLEHWS, NpeacTaBeHn B [6].
B Tabnuua 1 ca nocoYyeHn OCHOBHM AaHHW 3a
N3CcneaBaHOTO KUCENO MIIAKO. XUMWYHUAT,
MUKPOBMOMOrMYHNS U CEH30PHMSA aHanu3 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

Mnsiko DPU3NKO-XMMUYHM NOKa3aTenu CeH30pHa oLeHKa
Milk Physicochemical indicators Sensory characteristics
Mpo6a S 9533 5 >
Samol | s | Ss | |HGLS] Q82 | L | He| Y2 |ye| giss
° | g% | g=| 5 |gE52 J888< B3| 35| g |25 g5es
32 | 88 HSE2 OlgoZe S|l gz | g8 |@° g3 3
%[O G0 E q':j iz 2 A E 35 < A L s 9
Q G ERs g <
= ol ol g
Al 0,00 100,00 | 4,09 0,90 8,40 5,80 | 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 | 5,80 [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 | 570 | 5,70 [5,50 6,80
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B Hactoswara pabota, nocoveHute
AaHHM ca obpaboTteHn ¢ metoaute PCA u
PLSR. Ha dwmrypa 1 ca npeacraBeHn
pesyntatmy  OT  aHanM3  Ha  [MaBHU
KOMNOHEHTW. Ha npaktuka ce Tbpcu
HeobXoouMUAT OpON TMaBHM KOMMOHEHTMH,
ypes kouto pJa ce onuwe70-80% ot
Bapuauusata B AaHHuTe. Tasn nHpopmMaums
ce obobwaBa B rpadmka Ha Bapuaummite
(pas3nnyHUTE OT Hyna COBCTBEHM CTOMHOCTW)
B 3aBMCMMOCT OT HOMepa rnaBHUSA
KOMMOHEHT (HOMepa Ha COBCTBEHMSI BEKTOP).
OT durypa 1a) ce Bmxaa, Ye 3a onvcaHve Ha
npeacTtaBeHnTe OaHHM OT OpraHonenTudHa

oueHka ca Heobxogumu [OBe  rNaBHU
koMnoHeHTW. Ha curypa 16) ca npeacraseHu
pesynaTute oT aHanuaa Ha

OpraHonenTUYHUTE [OaHHW, NPeacTaBeHn C
OBE rMnaBHN KOMMNOHEeHTW. 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
npuemnmeoct. [Mpoba Al, npuroteBeHa
M3UANO C KpaBe MISKO € C  HaW-HUCKK
OopraHonenTUYHN nokasarenmu cnopeq
OLEHKMTE, MNOCOYEeHM OT AerycratopuTe.
Pesyntatute nokassaT, 4Ye gobaBsHETO Ha
KO3e MIISiKo nogobpsiBa opraHonenTu4HUTe
nokasaTtenu Ha KparHUs NpoaykKT.

bl p— : ' : :

0.8

eigenvalue
i
pPc2

0.6

04

0.2

eigenvector number

a) onpegensiHe Ha Heobxoaumusa 6poi rmaBHU
KOMMOHEHTH
a) determination of the required number of principle
components
®ur.1l. Pesyntat oT aHanmM3 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 1l1a)
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.
15 I T ottt P ottt Tttt

] SO — — SR S— S—

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

PC1

0) NpeacTaBsHe Ha CEH30PHM JaHHU 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 Hactoswata pabota e
CBbp3aH C OLEHKa Ha Bb3MOXHOCTTa 3a
NporHo3npaHe Ha OpraHoNenTUYHN
nokasaTenu ype3s PUMKOXUMNYHUTE
napameTpu Ha npogykta. Kato kputepuin 3a
oueHka e u3nonsBaH KoedUUMEHTBbT Ha
onpepeneHocT R2.

Ha durypa 2 ca npencraBeHu pesynratu
OT YacTuyHa perpecuss Ha Han-mankuTe
kBagpatn. [lporHo3vpaH e nokasatenar
TEKCTypa Ypes3 aKTMBHaTa KUCENMHHOCT pH u
ype3 CbabpXKaHNeTo Ha HbakTepun B KpanHUA
npogykt. Pesyntatute nokaseaTt, 4pe3
CbObpPXaHNETO Ha BakTtepun moxe ga 6bae
NpoOrHo3npaHa TekcTypata Ha  KpauHus
npogykt  (R?=0,9).  CroifHocTuTe  Ha
aKTMBHaTa KUCENMHHOCT He ca NOLXOOALL
WHOMKATOP 3a onpedernisHe Ha MocoYeHUs
OpraHofenTUYeH 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-XMMMUYHM NOKa3aTenu

Ha curypa 3 ca npeacraseHn B 0606LLeH
BMO pe3yntatute OT npoBepkaTa Ha
Bb3MOXHOCTTa  3a  MPOrHO3WpaHe  Ha
OpraHonenTU4yHUTE MokasaTenn TeKCTypa,
BKyC M o6wa npvemnuBocT. AKTUBHaTa
KUCENMHHOCT HE € MOoaXOAsl, napameTbp 3a

nporHo3vpaxe Ha nocoYeHuTe
opraHonenTu4yHu nokasartenu (stO,S).
Pesynratute rokassar, ye ypes

CbAbpPXaHNETO Ha 63KTepVIVI 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

Ln
Ln

55 &
Texture

B,5 7

0) NporHo3upaHe 4Ype3 obLL0 CbabpXKaHUe Ha
nakto 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 6boaTt NpPorHo3npaHn nokasaTenute BKYC
n Tekctypa (R?=0,71-0,89), HO TO3W
napameTbp He e NoAXOAsL 3a onpeaensiHe
Ha obwara npMeMnMBOCT Ha KUCENOTO

MIAKO.
1,00

0

80

-

[ TR e R e Y e Y e Y o Y e Y e Y e

=T R T Y

[ TR e T e Y e R e |

pH Titratabe Acidity

B Texture Otaste

®wur.3. CToiHOCTM Ha KoeduumeHT R’ npu
nporHo3mpaHe Ha CeH30pHU NoKasaTenu

4. 3aKknoyeHue

B Joknaga e aHanuampaHa
Bb3MOXHOCTTA 3@  MNPUNOXEHMEe  Ha
HenapameTpuyHM MeToau 3a aHanmM3 Ha
kuceno wmnsko. OT npernega Ha
nuTepaTypHUTE U3TOYHULKU Ce YCTaHOBWU,
ye Mo-4ecTo WU3NON3BaHW ca MeToauTe
aHanu3 Ha rnaBHUTE KOMMOHEHTUM — 3a
obpaboTka Ha AeryctaumoHHa oueHKa Ha
KMuceno MNSKO WM MeToga 4acTudHa
perpecmsa Ha Han-MankuTe KBagpatn — 3a
nporHo3npaHe Ha OpraHonenTUYHK
nokasarenu ype3  PUIMKOXUMUYHUTE
CBOWCTBA Ha npoaykra.

lMpeactaBeH € npumep 3a aHanu3 Ha
KMceno Mmsiko, rnosyyYeHo OT CMec Ha Ko3e
N KpaBe Mnsko. Pesyntatnte nokasear, ve
N3non3BaHMTE MeToAu ca NoAXOoAdALM 3a
onpefensHe Ha XapakTepuUCTUKUTE Ha
npogykta M NPOrHo3nMpaHe Ha oOpraHo-
nenTMYHUTE MYy MoKasaTenu, KoeTo 1w
npasu Nosie3eH MHCTPYMEHT 3a uenute Ha
oby4eHneTo, cumynaumsTa n
BU3yanusauusaTa Ha AaHHW OT TO3U Tun.

BnaropapHocTun

OTyactn un3noxeHuTe maTtepunanm ca

successfully  prediction of the
parameters taste and texture
(R?=0,71-0,89), but this parameter is
not suitable to determine the overall
acceptability of the yogurt.

Total Lactic acid bacteria

W Overall Acceptability

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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