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OMPEQOENAHE BPEMETO 3A
YCTAHOBABAHE NPOLIECA HA
U3MEHEHUE HA LIBETOBU
NMPU3HALUN U CNEKTPAJTHHA
XAPAKTEPUCTUKUN HA CUPEHE U
KALUKABAI NMPU CbXPAHEHUE

MupocnaB Bacunes, UBaH buHeB

Pestome: CbCTaBbT Ha MITEYHUTE NPOOYKTH,
KakKTO W TAXHaTta rogHOCT ca OT CbLUECTBEHO
3HayeHne  3a MriekonpepaboTBaHeTo, 3a
ynpaBfeHNeTo Ha Mnekogobueawmnte depmu.
OpraHonenTn4yHUTEe METOAM 3a AMarHocTMUMpaHe
Ha ©OonecTtHM CbCTOSHMA B pe3ynTar Ha
OakTepuanHm WHMEKUMM NpU CbXpPaHEeHMEe Ha
MITEYHUTE NPOAYKTU ca CYOEKTUBHM U 3aBUCSAT OT
KBanudukaumnaTa u onmta Ha oueHaBalma. Tosa
Hanara pas3paboTBaHeTO Ha HOBM MeTOoAM 3a
EKCMpPEeCHO, HepaspywmuTerniHo U1 0BEeKTUBHO
anarHoctmumpaHe. OnTuyHUTE MeTogM  KaTo
obpaboTka Ha Bu3yanHW U300paxeHua u
CNeKTpanHu XapakTepucTtukum morat ga Obgar
anTepHaTMBa Ha KIacUYeCKUTE XUMUYECKM W
MUKPOOMOMNOrMYHM METOOM 3a aHanM3 Ha MISIKO U
MIeYyHM npoaykTu. HanpaBeHa e npoBepka Ha
Bb3MOXHOCTTa 3a M3Mon3BaHe Ha LBETOBMU
npusHauu U1 CnekTparHu XapakTepuCTUKM 3a
npocneassaHe Ha N3MEHEHMNETO no
NOBBLPXHOCTTA Ha CUpPEHe W  Kallkasan,
CbXpaHsBaHM B YCrOBWSl, HECBOTBETCTBALLM Ha
Te3n, MNOCOYEHN OT MpPOU3BOAUTENS, KaTo ce
onpenenn BpeMETO 3a yCTaHOBSIBAHE Ha npoueca
Ha U3MEHEHME Ha Te3N XapaKTEPUCTMKM.

Knroyoeu dymu: MneyHu npoayktu, LiBetoBu
KOMNOHeHTN,  CnekTpanHu  XapakTepUCTUKM,
Mogenun, CbxpaHeHne

1.YBoa

[Mpe3 nocnegHuTe roguHn, Npu pasBUTUETO
Ha TEXHOMOIMNTE 3a NPON3BOACTBO Ha MIIEYHM
NpOOYKTM KayeCTBOTO M rogHOCTTa MM CTaBa
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DETERMINING THE TIME FOR
ESTABLISHING THE PROCESS
OF CHANGE OF COLOR
FEATURES AND SPECIAL
CHARACTERISTICS OF WHITE
BRINED CHEESE AND YELLOW
CHEESE
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Abstract. The composition of dairy products,
as well as their suitability, are essential for
dairy processing, for the management of
milk-producing farms. Organoleptic methods
for diagnosing disease states as a result of
bacterial infections when storing dairy
products are subjective and depend on the
qualifications and experience of the
assessor. This requires the development of
new methods for rapid, non-destructive and
objective diagnosis. Optical methods such
as visual images and spectral characteristics
processing can be an alternative to classic
chemical and microbiological methods for
milk and dairy products analysis. An
examination was made of the possibility of
using color and spectral characteristics to
track the change in the surface of white
brined cheese and yellow cheese stored in
conditions not in accordance with those
specified by the manufacturer, by specifying
the time to establish the process of changing
of those characteristics.
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1. Introduction

In recent years, in the development of
dairy technology, quality and fitness are
of increasing importance. The
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BBLMPOC OT BCE MO-rofisiMa BaXXHOCT. CbCTaBbT
Ha MIeYHUTE MPOAYKTU, KaKTO W TAXHaTa
rOAHOCT ca OT CbLUEeCTBEHO 3HayeHne 3a
MrekonpepaboTBaHETO, 3a ynpaBfeHMeTO Ha
mnekogobusawwmte doepmn [9].

OpraHonenTuyHuTe MeToam 3a
anarHoctmuypaHe Ha GONecTHM CbCTOSIHUA B
pesyntat Ha 6aktepuanHu WHdeKumMn npwm
CbXpaHEHWe Ha MIeYyHuTe npoayKTM ca
CyOeKTMBHM N 3aBUCAT OT KBanMdukauusata m
onuta Ha oueHsBawms. ToBa Hanara
pa3paboTBaHETO Ha HOBM MeTOAM  3a
€KCMNpPeCHO, HepaspylumTeriHo U  O0BEKTMBHO
AnarHoctuumpaHe.

OnTnyHute metoam kaTo obOpaboTka Ha
BM3yanHM  u300paxeHus 1 CheKTpanHu
XapaKTepucTukmM morat aa 6baaT antepHaTvBa
Ha Knacum4eckute XUMUYECKU n
MUKPOOMOMOrMyHM  MeToAM 3a aHanuad Ha
MIISIKO M MIIEYHWN NPOAYKTM.

Ot poctbnHata nutepatypa [2,4,5,7,10] ca
N3BECTHU n3crnensaHus CBbp3aHU c
npocnegsiBaHe M3MEHEHWETO Ha LBETOBUM W
TEKCTYPHW, CMNEKTpanHMU W XunepcnekTpanHu
XapaKTePUCTMKN Ha MIMEYHU NpoaykKtM M B
YaCTHOCT CMpEHe W KalwkaBan, KakTo W
Bpb3KaTa Ha Te3n XapakKTepPUCTUKU C PU3MKO-
XAMUYHWN U OPraHonenTUYHM nokasaTenu Ha
npogyktute. WMacnegBaHusdTa ca OCHOBHO B
YCNOBMSI Ha CbXpaHEeHWe, TMOCOYEeHN OT
npoussBoanTenss — B xragunHu ycnosus. [lo-
Masnko ca JOCTbMHUTE Nybnvkaumm, CBbp3aHu
CbC CbXpaHEHWEe Ha NPoAyKTUTE B YCIOBMSA,
HEeCbOTBETCTBALLUM Ha Te3n, MOCOYEHU OT
npoussoauTens [6].

Lenta Ha cratusata € ga ce Hanpasu
NnpoBepKa Ha Bb3MOXHOCTTA 3a U3Mon3BaHe Ha
LBETOBMU npu3Haum n creKkTpanHu
XapakTepucTMKn  3a  npocregsiBaHe  Ha
N3MEHEHNETO MO MOBBLPXHOCTTA Ha CUPEHE W
Kalukaearn, CbXpaHsiBaHW B yCcnoBsus,
HEeCbOTBETCTBALLM Ha Te3u, MOCOYEHU OT
Npou3BOaNTENS, KaTo Ce Onpeaenun BpemeTo
3a ycTaHOBsIBaHe Ha npoueca Ha U3MeEHeHue
Ha Te3WN XapaKTEPUCTUKMN.

composition of dairy products and their
suitability are essential for dairy
processing, for the management of milk-

producing farms [9].

Organoleptic methods for diagnosing
disease states as a result of bacterial
infections when storing dairy products
are subjective and depend on the
qualifications and experience of the
assessor. This requires the development
of new methods for rapid, non-
destructive and objective diagnosis.

Optical methods such as visual images
and spectral characteristics can be an
alternative to classic chemical and
microbiological methods for milk and
dairy products analysis.

From the available literature
[2,4,5,7,10] there are known studies
related to the tracking of the color and
texture, spectral and hyperspectral
characteristics of dairy products, in
particular white brined cheese and
yellow cheese, as well as the connection
of these characteristics with physico-
chemical and organoleptic indicators of
the products.

Studies are mainly under storage
conditions specified by the manufacturer
in refrigeration conditions.

Fewer are available publications
related to storage in conditions that do
not conform to those specified by the
manufacturer [6].

The aim of the paper is an examination
of the possibility of using color and
spectral characteristics to track the
change in the surface of white brined
cheese and yellow cheese stored in
conditions not in accordance with those
specified by the manufacturer, by
specifying the time to establish the
process of changing of those
characteristics.
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2. MaTtepuan u metoau

Mpobute ca 3aKkyneHn OT TbproBckata
mMpexa. M3non3saHo e cupeHe no cobcTBeHa
TEXHONorma 1 TakoBa, npoussedeHo no BAC
15:2010. KawkaBansT € cblWwo no cobctBeHa
TexHonormna n Takes no BAC 14:2010.

Cnep pasonakoBaHe ca OCTaBeHu 3a 2 Yyaca
M Cca HanpaBeHW MNbpBUTE CHEMaHWUS Ha
N300paxeHns 1 CrnekTpanHu XapaKTepucTUKm
BbB BMAMMaTa cnektpanHa obnacr.

CbxpaHeHneTo Ha npobute e npu crtamHa
TemnepaTypa 20-22°C, BbpXy AbPBEHM CKapu C
nepdopupaH NONMETUNEH M MOKPUTU C TaKbB.
CbxpaHeHNeTo 1 n3amepBaHusTa ca 3a nepuos
oT 16 OHWM nNpu ycrnoBus, HECBOTBECTBALLM Ha
nocoyeHuTte ot npoussoautens (0-4°C).

M3nonsesaH e uupoB  doToanapat
Samsung Digimax 250 cbC cepueH Homep
34603308. T[llonyd4eHn ca wu3obpaxeHus C
pasmep 1600x1200 nukcena. HacTtponkuTe Ha
YCTPOMCTBOTO Cca no noapasbupaHe. [pu
3acHeMaHe e 13non3BaHa CBeTKaBuLa.

3a dopmmpaHe Ha cnekTpanHu
XapakTepucTMkn Ha obektHM obnactm e
N3non3BaH MbIHUSA CNeKkTbp Ha
n3obpaxxeHueto [1,3,8].

Mnow noa Kpusa. 3a onucaHve Ha
CNEeKTparHUTE XapaKTepUCTUKM Ha OBeKTHUTE
obnactu e n3nonssaH KoeULUMEHT ,NIoLL noja
kpua“ (AUC) [11].

Kputepuat nrnow, nog kpuea (AUC) ce
n3nonsea npv naeHtTudukaumsTa Ha npouecu,
3a TAXHOTO cpaBHeHue. Ta ce gedumHupa B
WHTepBana [a,b] kaTo:

2. Material and methods

Samples are purchased commercially.
White brined cheese used is by own
technology of the manufacturer and such
produced by BDS 15:2010. The yellow
cheese is also by own technology of the
manufacturer and by BDS14: 2010.

After unpacking, they were left for 2
hours and the first images and spectral
characteristics are made in the visible
spectral range.

Samples storage is at room
temperature 20-22°C, on wooden grids
with  perforated polyethylene and
covered with it. Storage and

measurements are for a period of 16
days under conditions that do not match
those specified by the manufacturer (O-
4°C).

A digital camera Samsung Digimax 250
with serial number 34603308 is used.
Images with 1600x1200 pixels were
received. Device settings are the default.
When shooting, a flash is used.

The full spectra of the image [1,3,8] is
used to form spectral characteristics of
object areas.

Area under curve. For the
description of the spectral characteristics
of the object areas, an area under curve
(AUC) is used [11]. The area under
curve criterion (AUC) is used in the
identification of processes for their
comparison. It is defined in the interval
[a, b] as:

b
AUsz f(x)dx (D

MpunoxeHne Ha NMbpBa NPou3BOoAHA Ha
dyHkumusa. Kato kputepun 3a onpegensiHe Ha
YCTaHOBABAHETO Ha CTOWHOCTUTE Ha LBETOBU
KOMMOHEHTN UM  KoedUUUEHTH, onucBaLm
CNeKTparHu  XapakTepuctukm e  usbpaH
AOCTUraHeTO Ha HyneBata OC OT MbpBaTa
npou3BoHa.

Application of the first derivative of

a function. As a criterion for
determining the values of color
components or coefficients describing
spectral characteristics, it is chosen to
reach the null axis of the first
derivative.
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3. Pesyntatu u auckycus

OT HanpaBeHUAT aHanu3 Ha LBETOBUTE
npu3Hauy OT LBEeTOBUTE MOLENN Ce YCTaHOBWU,
Yye W3MEHEHME B Nepuoda Ha CbXpaHeHue
nokaseaT CamMO HSIKOM OT  LBETOBUTE
koMnoHeHTW. [lpouecbT e npocrnegeH Ao
HEroBOTO YCTaHOBSIBAHE, KOETO € peanuanpaHo
3a nepuog ot 16 OHWM, TO3M nepuog He e
nnaHvpaH npegsaputenHo. Ha cwurypa 1 ca
npeactaBeHn pesyntatu 3a U3MEHEHWETO Ha
usetoBn kKomrnoHeHTn ot RGB, HSV n CMYK
usetoBn moaenu. o xopu3oHTanHata oc ca
HaHeCeHn [JHUTE Ha u3mepBaHe, a Mo
BepTUKanHarta oc CTOMHOCTUTE Ha
CbOTBETHATa LBETOBA KOMIMOHEHTA.
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3. Results and discussion

From the analysis of the color
components of the color models it was
found that changes in the storage period
show only some of the color
components. The process is tracked
until its establishment, which is realized
over a period of 16 days, this period is
not planned in advance. Figure 1
presents the results for the color
changes of RGB, HSV and CMYK color
models. The days of measurement axis
are plotted along the horizontal axis and
the values of the corresponding color
component along the vertical axis.
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®dur.1. UsameHeHMe Ha LBEeTOBM KOMMOHEHTU Ha
MJ1e4HU NPOAYKTU B Nepuos Ha CbXpaHeHune

HanpaBeH e aHanM3 Ha W3MEHeHMEeTO Ha
CTOMHOCTUTE Ha LBETOBUTE KOMIMOHEHTU OT
N3NON3BaHNTE LBETOBM MOAENN 3a OOEeKTHU
obnactu ¢ nneceH. lNneceHta He e n3non3eaHa
KaTo OCHOBEH KpUTEPWU 3a onpedensHe Ha
YCTaHOBSIBAHETO Ha MpoLeca, Tbi KaTo TakuBa
obnactm no NOBLPXHOCTTA Ha MPOAYKTUTE ce
nosieaBaT BUAMMO OT 3-TU O€H.

MpeoctaBeHa e xapakTepucTvka  Ha
N3MeHeHne Ha S UBeTOBa KOMMNOHeHTa oT HSV
uBetoBn Mogen 3a obnactm ¢ nneceH. [lo
XOpU3OHTanHata OC Ca HaHEeCeHW OHUTE Ha
n3mvepBaHe, a No BepTUKanHaTa — CTOMHOCTUTE
Ha n3non3BaHaTa LiBeTOBa KOMMOHEHTA.

B T1abmmua 1 ca npeacraBeHn moaenu,
OnMcBaLLY ONUTHUTE AaHHM 32 UBMEHEHMETO Ha
LBETOBM  KOMMOHEHTM B  nepuog  Ha
CbxpaHeHne. 3a Bcsika obekTHa obnacTt ca
n3non3eaHn no Yetnpm mogena. Karto putepmm
3a OUEHKa ca Wu3Mnoni3BaHu KoeuUMEHT Ha
perpecvisi R?, cyma OT KBagpaTWUTe Ha rpeLLKuTe
(SSE), KopeH oT cpeHOKBagpaTU4HaTta rpeLuka
(RMSE). C p (Hanpumep yp1) ca o3HayeHu
MoOOEenMTe Ha W3MEeHeHWe Ha LuBeToBaTa
komnoHeHTa S(HSV) 3a obnactm c nnecew.
OsHauyenn ¢ kb ca mogenute 3a obnactu ¢
kawkasan no bBOC. C ks ca o3Ha4yeHn
Mogenute 3a obnactM C  KawkaBan Mo
cobctBeHa TexHonorns. O3HauyaBaHETO Ha
cupeHe no BAC e c sb, a ¢ ss — cupeHeTo no
cobcTBEHA TEXHOMOMUS.

Mpn HAKOM OT mMogenuTe, C KOUTO ca

Fig. 1. Change of color components of
dairy products during storage

An analysis was made of the change
of the color components from the color
models used for the molded object
areas.

The mold is not used as the main
criterion for determining the
identification process because such
areas on the surface of products came
apparently from the third day. A
variation of the S color feature of the
HSV color model for mold areas is
presented. The measurement days are
plotted on the horizontal axis, and the
vertical axis is the values of the color
component used.

Table 1 presents models describing
the experimental data for color
component change during a storage
period. Four models are used for each
object area. Regression coefficient R?,
sum of squired errors (SSE), root mean
square error (RMSE) were used as
evaluation criteria. With p (for example
yp1), color change of S (HSV) for mold
areas is indicated. Marked with kb are
the yellow cheese by BDS areas. With
ks, the vyellow cheese models are
labeled by own technology of the
manufacturer. Labeling of white brined
cheese by BDS is with sb, and with ss -
cheese based on own technology of the
manufacturer.
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onuncaHn ONUTHUTE [OdaHHM ce Habniogaeat
He3HauyMMn KoepuuneHTn, no-mankm ot 0,1
TakmBa ca Hanpumep ykb2, yks1. lNpun gpyrm
MOZENM ca MOfy4YeHn rofeMm CTOMHOCTU Ha
rpewknte Hag 10%, TakMBa ca Hanpumep
MoOenuTe 3a KawkaeBan no cobcTeBeHa
TEXHOSOrns.

Tabnuua 1.
ToyHOCT Ha Moaenu onucaalluun
XapaKTepUCTUKUTE HA U3MEHeHue Ha

Some models with which the
experimental data is described show
insignificant coefficients, less than 0.1
such as ykb2, yks1. Other models have
large error rates of over 10%, such as
yellow cheese models by own
technology of the manufacturer.

Table 1.

Accuracy of models describing the
characteristics of change of color

LUBETOBMN KOMMOHEHTU components
O6ekTHa obnact Mogen 2
Object area Model R SSE RMSE
yp1=-0,005*x"3+0,02*x"2-0,192*x+0,85 0,950 0,004 | 0,021
MneceH y=2,856"x"(-2,071)+0,134 0,926 0,007 | 0,024
Mold yp2=1,183*exp((-0,443)*x)+0,099*exp(0,30*x) 0,948 0,005 | 0,021
y=1,418"exp(-0,546*x)+0,148 0,942 0,005 | 0,022
KalukaBan no ykb1=-0,025*x"3+0,794*x"2-7,73*x+58,25 0,833 | 68,460 | 2,389
BOC ykb2=19,7*x"(-0,95)+33,11 0,811 | 77,800 | 2,446
Yellow cheese by ykb3=33,72*exp((-0,573)*x)+33,84*exp(0,0032*x) 0,863 | 56,230 | 2,165
BNS ykb4=33,66*exp(-0,634*x)+35,14 0,860 | 57,360 | 2,100
KawlkaBan no yks1=0,04*x"3-1,429*x*2+16,49*x+40,69 0,870 | 470,500 | 6,262
cobcTBeHa yks2=-82,22*x(-0,36)+137,2 0,817 | 661,700 | 7,135
TexHonorus yks3=120*exp((-0,009)*x)-82,52*exp((-0,262)*x) 0,867 | 481,600 | 6,335
Yellow cheese by yks4=108,3*sin(0,101*x+0,44)+32,5*sin(0,46*x-
own technology 0,796)+26.64*sin(0,452*x+8,596) 0,884 | 418,300 | 7,731
Cupere no BIC ysb1=-0,0001*x"3+0,005*x"2-0,06*x+0,307 0,958 0,002 | 0,011
White brined ysb2=0,24*x"(-0,47)+0,015 0,945 0,002 | 0,013
cheese by BNS ysb3=0,28"exp((-0,26)*x)+0,037*exp(0,06*x) 0,945 0,002 | 0,013
ysb4=0,243*exp(-0,378*x)+0,087 0,929 0,003 | 0,014
CupeHe no yss1=-0,0001*x"3+0,003*x"2-0,03*x+0,22 0,900 0,002 | 0,012
cobcTBeHa yss2=0,167*x"(-0,387)+0,024 0,829 0,003 | 0,015
TexHonorvs yss3=0,182*exp((-0,23)*x)+0,043*exp(0,046*x) 0,896 0,002 | 0,012
White brined
cheese by own yss4=0,15*exp(-0,353*x)+0,085 0,882 0,002 | 0,0121
technology

Mpn  BCUYKK nony4yeHun Mozenu,
ONMCBaLLM ONUTHUTE [OaHHM Cca MOSyYeHn
CTOMHOCTM Ha KoedumuMeHTa Ha perpecusd
Hag 0,7, KOeTo nokasesa, Ye Te3n Mogenu
onuceaTt C AocTaTbyHa TOYHOCT AaHHUTE.
B3etm ca nog BHuMaHve —Mopenute,
ONUCBaLLN ONUTHUTE [aHHM C KOeUUMEHT
Ha perpecua Hag 0,9. Ha dwumrypa 2 e
npeacTaBeHa guvarpama Ha MoaenuTe, KouTo
onucBaT OMUTHUTE [aHHW C MoAen, npwu
KOWTO KoedomumeHTa Ha perpecus e Hag 0,9.
Mo xopu3oHTanHaTta OC Cca HaHeceHu
MoZenuTe C TeXHUTE HauMeHOBaHusA, a no
BepTuKanHara CTOMHOCTUTE Ha
KoepmumeHta Ha perpecusi. C Han-BMCOKM

For all models obtained describing the
experimental data, coefficients of
regression above 0,7 are obtained,
indicating that these models describe the
data with sufficient precision. Models
describing the experimental data with a
regression coefficient above 0,9 are
taken into account. Figure 2 shows a
diagram of the models that describe the
experimental data with a model where
the regression coefficient is above 0,9.
On the horizontal axis are the models
with their names and the vertical values
of the coefficient of regression. With the
highest values of the regression
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CTOMHOCTWN Ha KoeduLMeHTa Ha perpecust —
Hag 0,9 ca mogenuTe onucBalM OMNUTHUTE
AaHHWM 3a obnacTuTe ¢ NNeceH u cupeHe no
cobcTBEHA TEXHOMOMUS.
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®dur.2. KoedbmumeHT Ha perpecusi R2 3a moagenu
onucBaLLM ONUTHUTE AaHHU

OnpegenaHeTo Ha MOMEHTa WU OEeHs Ha
YCTaHOBSIBAHE Ha  XapaKTEPUCTUKUTE €
peanusaMpaHo 4pe3 MnbpBa NPOM3BOAHA Ha
CbOTBETHUA MOAEnN.

Ha durypa 3 ca npeacraBeHn mogenute Ha
M3MEHEHNE Ha LBETOBM KOMMOHEHTU U
mbpBaTa MM npou3BogHa. [lpy obekTHuTE
obnactu ¢ nneceH n Te3n 3a cupeHe no bAC
useToBuTe KoMmroHeHta S(HSV) u H(HSV)
yCTaHOBSABAT CTOMHOCTUTE CU B AeH 12.

T T T T
— Mald

First derivative

=
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Fig. 2. Regression coefficient R2 for
models describing the experimental data

The determination of the moment or
the day of the identification of the
characteristics is realized by the first
derivative of the respective model.

Figure 3 shows the models of color
components change and their first
derivative. Object areas with mold and
those for white brined cheese by BDS,
color components S (HSV) and H
(HSV) establish their values in 12
days.

20 T T T T

T T
Yellow cheese BNS
First derivative

L KE
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b) yellow cheese by BNS
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®wr.3. OnpenensiHe Ha AeHA Ha yCTaHOBSAIBaHe Ha

LBETOBU KOMIMOHEHTU 3a OOEeKTHU obnacTtu

KawkaBansT o BAOC  ycraHoBsiBa
ctonHoctute  Ha  C(CMYK) uBetoBaTa
KomrnoHeHTa B pAeH 8. [lpu cupeHeTo no
cobcTBeHa  TEXHOMNOrMst  CTOMHOCTUTE  Ha
H(HSV) uBeToBaTta KOMMOHEHTa ce
yctaHoBsiBaT B AeH 9. [lpu kawkasana no
cobCcTBEHa  TEXHOMOrnsi, KOWTO He e
npeactaBeH Ha cwuryparta, CTOMHOCTUTE Ha
B(RGB) LBeToBara KOMMOHEeHTa ce
yctaHoBaBaT Ha 10-A4 geH oT nepuoda Ha
CbXpaHeHue.

HanpaBeHa e npoBepka 3a [JeHs Ha
yCTaHOBSIBAHE Ha npoueca Mo ChekTpanHu
XapakTepucTukn. 3a uenta €  M3Mnon3BaH
koedouuueHt nnow, nog kpuea“ (AUC) Ha
creKkTpanHuTe XxapakTepUCTUKU.

Ha dourypa 4 ca npeacraseHn rpacpvku 3a
nameHeHmeto Ha koeduumeHt AUC Ha
CreKkTpanHuTe XapakTepucTuMKu B nepuoa Ha
CbXpaHeHMe 3a OoTAenHuTe obeKkTHW obnacTuw.
Mo xopu3oHTanmHaTa OC Ca  HaHeceHu
OTOENHUTE [OHM Ha CbXxpaHeHue, a no
BepTUKanHata CTOMHOCTUTE Ha KoedUUUEHT
AUC. BbBegeHa e BTOpa BepTuKanHa oc U e
n3yeptaHa rpadmka Ha nbpBaTa Npov3BoAHa
3a BCsSKa XapaKTepucTuka Ha KoeuumeHT
AUC. HabniogpaBa ce ycraHOBsiBaHEe Ha
npoveca.

Morrmed H HSW)

T T
Cheese Own technology
First derivative

20 T T T T

b !
Ve D305

&
T

Days

r) cupeHe no cobcTBeHa TEXHOMNOrUs
d) white brined cheese by own technology

Fig.3. Day of establishment of the
process of object areas color components

Yellow cheese by BDS establishes
the value of C (CMYK) color
component on day 8. In the case of
white brined cheese by own technology
of manufacturer, the H (HSV) color
component values are set on day 9. In
the case of yellow cheese by its own
technology, which is not represented in
the figure, the B (RGB) color
component values are established on
the 10th day of the storage period.

An inspection is made on the day of

establishment of the process of
spectral  characteristics. For this
purpose, the AUC of Spectral
Characteristics is used.

Figure 4 shows graphs for the
change in AUC of spectral

characteristics in the storage period for
individual object areas. The horizontal
axis is plotted with the individual
storage days, and the vertical AUC
coefficient. A second vertical axis is
introduced and a plot of the first

derivative is plotted for each AUC
coefficient characteristic. The
establishment of the process is
observed.
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®wur.4. UameHeHne Ha CTOMHOCTUTE Ha
koeduumeHT AUC n HeroBaTa nbpBa
npon3BoaHa 3a 00EKTHM obnacTu B nepuoaa Ha
CbXpaHeHue

3a obekTHUTE obnacTtu ¢ kawkasan no bC
n cupeHe no BAC ToBa yctaHoBsIBaHe € B [eH
8. MNpun kawkaBana no cobcTBeHa TEXHOMNOMMS
YCTaHOBSIBAHETO € B AEH 5, a npu CUpeHeTo
CbLLO Mo COOCTBEHA TEXHONOMNA B AEH 7.

B T1abnmuya 2 ca HaHeceHu 0000LleHn
AaHHM 3a OHWUTE Ha YCTaHOBsIBaHe Ha npoueca
B 3aBMCMMOCT OT M3MOM3BaHUs MNokasaTten —
LBETOBM KOMMOHEHTN U koedumumeHT AUC Ha
CMeKTpanHUTe XapaKTEPUCTUKM 3a OTAESNHUTE
06eKTHM 06n1acTn Ha U3MepBaHNTE NPOLYKTU.
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Fig. 4. Changes of the AUC and its first
derivative values for object areas during
the storage period

For the object areas with yellow
cheese by BNS, this is on day 8. The
yellow cheese by own technology of
manufacturer its establishment is in day
5, while the white brined cheese also
own technology on day 7.

Table 2 summarizes the days of the
process determination according to the
indicator used - color components and
AUC of the spectral characteristics of
the individual object areas of the
measured products.

29



Innovation and entrepreneurship, ISSN 1314-9253

Volume VI, number 1, 2018

Tabnuua 2.
[eH Ha ycTaHOBsIBaHe Ha npoLieca 3a
LLBETOBU KOMMOHEHTMU M CNeKTpanHu

Table 2.
Day of establishment of the process
of color components and spectral

XapaKTepUCTUKU characteristics
K KawkaBan no | CupeHe no Cupeke no
awkaBan P p— BAC cobcTBEHa
O6ekTHa obnact MneceH no BAC TexHonorus White TexHonorusa
- ETPUE Yellow — . White brined
Object area Mold Yellow cheese brined
cheese by b cheese by own
BNS y own cheese by technology
technology BNS
Mo LUBETOBW KOMNOHEHTH 12 8 10 12 9
By color components
Mo AUC Ha cnekTpanhum
XapaKTepUCTHKK
By AUC of spectral ) 8 5 8 /
characteristics
[MeprnogbT 3a ycTaHOBABaHe Ha npoLueca € B The period for establishing the

pamkute Ha 5-12 gHM B 3aBUCMMOCT OT
obekTHaTta obnact M M3NON3BaHUA MoKasaTen.
MMo-kpaTkM nepuogun 3a ycraHoBsiBaHe 5-8 OHU

ce HabniogaBaT Mpu  M3NOn3BaHe  Ha
KoedpUUneHT AUC Ha crnekTpanHure
XapakTepucTuku,  OokKaTto  npu  UBeToBUTE

KOMMOHEHTN TO3M nepuog € C no-ronsma
AbNroTpanHocT, gocturawa 5-12 gHu.

4. 3aknoveHue

HanpaBeHa e npoBepka Ha Bb3MOXHOCTTa 3a
M3NOon3BaHe Ha  LUBETOBM  Mpu3HaUu WU
CMeKTpanHu XapakTepUCTMKN 3a npocreasiBaHe
Ha N3MEHEHNETO MO NMOBBLPXHOCTTA Ha CUPEHE U
Kalukaearn, CbXpaHsBaHW B yCrnoBws,
HECbOTBETCTBALLUM Ha Te3n, MNOCOYEHN OT
npou3BOANTENS, KaTO Ce onpeaenu BpeMeTo 3a
yCTaHOBSIBAHE Ha Mpoueca Ha W3MEHeHue Ha
TE3WN XapaKTEPUCTUKN.

MMonyyeHnte pesyntatM LWe ce wu3nonseart
npu CbCTaBsiIHE Ha nNpeackas3Baluy MoAenu 3a
TE3N CBOWCTBATa Ha WU3CNedBaHUTE MIIEYHU
NPOAYKTU, crnej KOeTo Lie ce NpoBepu Janu Te
cbBnagat unu ca 6nm3ku 3a NPOAYKTU OT ChLUUS
BMA, HO NpousBexgaHu ot apyrn pmpmun. Tosa
CbLLO € BaXKeH eTan OT n3crneaBaHeTo, KONTO e
nokaxke oOLLHOCTTa Ha MoaenuTe.

BnaropapHocTu

Pabotata no Hactosfiwata cTatMa e

process is within 5-12 days depending
on the object area and feature used.
Shorter detection periods of 5-8 days
are observed using the AUC of the
spectral characteristics, whereas for the
color components this period is of
longer durability, reaching 5-12 days.

4. Conclusion

An examination was made of the
possibility of using color and spectral
characteristics to track the change in
the surface of white brined cheese and
yellow cheese stored in conditions not
in accordance with those specified by
the manufacturer, by specifying the
time to establish the process of
changing of those characteristics.

The results obtained will be used to
compile predictive patterns for these
properties of the dairy products studied,
and then check whether they match or
are similar to products of the same type
but produced by other companies. This
is also an important stage in the
research that will show the community
of models.
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