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AHAJIU3 HA UHOPOPMALIMOHHU
NMPOLIECU NPU
NnPON3BOACTBOTO HA KUCEJIO
MIAKO

3natuH 3nateB, AHTOaHeTa luMnTpoBa,
CraHka banyeBa, MupocnaB BacuneB

Pesrome: B cratuata ce pasrnexga
npunaraHeTo Ha MH(POPMaLMOHHK 7
yrnpaBnsiBaliM  KOMMIOTbPHU  TEXHONMOMKM B
NPON3BOACTBOTO Ha KUCeno MNsko. B aetannm ca
06sICHEHM OCHOBHUTE (byHKUMOHANH
XapaKTEPUCTMKN Ha WHTErpupaHuTe

pasnpefenuTenHM CUCTeMU 3a U3MeEpBaHe W
KOHTpon. OnpeaeneHn ca OCHOBHWUTE 3ajadyu Mo
yrpaBfeHWETO Ha CTaUMOHApPHW MPON3BOACTBEHM
CUCTEMN B MPOU3BOACTBOTO KUCENO MNSKO M e
WIOCTPUPAHO TAXHOTO M3MbiHeHWe. OnucaHu ca
OCHOBHUTE W3TOYHMUM Ha WHPopMaums -
CEH30pW, KOUTO Ce M3ron3eBaT 3a KOHTPOS,
BU3yann3aums, OLEHKa Ha KavyecTBOoTO.

KomrovwoBy gymu.: KomnoTbpHM CcUCTEMU 3a
ynpasneHune, NMNpon3BoACTBO Ha KUCENO MIISIKO,
CeHsopu

1.YBop

[MpoM3BOACTBOTO HA KMCENO MIISIKO B
Hawarta cTpaHa e [obpe pasBuTo M UMma
YyTBbPAEHM BbB  BPEMETO  MPaKTUKWU.
EnHoBpemeHHO ¢ TOBa cToM npobrnema 3a
ONTUMAanHO WU3Mon3BaHe Ha BnaraHuTe
pecypcu W MOCTUraHe Ha KOHKypeHTHa
nasapHa LieHa Ha KpanHusa npoaykT. Toea e

NpeanocTtaBka 3a TbpPCEHE Ha  HOBM
yNpaBrieHCKM  TEeXHOMorMn, KouMTo  fa
cnocobcTBaTt oBnagsBaHeTo Ha

M3MEHEHMETO Ha nNasapHWTE YCMOBUS W
N3MeHsLLMTE ce N3UCKBaHUS Ha
notpebutenute. PelwasaHeTo Ha Te3u
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Abstract: Application of information
and computer control technologies in
yogurt production is considered in the
paper. The main functional features ol
the integrated distributed measurement
and control systems are explained in
details. The main tasks in the
management of stationary production
systems in yogurt production are defined
and their implementation is illustrated.
Described are the main information
sources of — sensors that are used for
control, visualization, quality assessment.
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1. Introduction

The production of yogurt in our
country is well developed and has
approved in time practices. At the
same time standing problem of
optimal utilization of used resources
and achieving a competitive market
price of the final product. This is a
prerequisite to search for new
management technologies to help of
controlling the market conditions and
the changing consumer demands.

Solving these problems involves the
establishment  of  organizational
mechanisms and the introduction of
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3aJa4M e CBbp3aHO CbC Cb3gaBaHETO Ha
OpraHn3aumMoHHN MeXaHU3MU n
BbBEXOAHETO Ha aBTOMaTn3npaHo,
KOMMIOTbPHO-NOANOMOrHaTo  OpraHM3vpaHe
Ha WHXeHepHuTe paspaboTtkn. Llenta e
pauuoHanuManpaHe Ha  paboTtata  Ha
NPON3BOACTBEHNTE NpPeanpuaTUS OO Takaea
cTeneH, 4e npu ApebHn cepum u gopu
€OVHUYHO MPOM3BOACTBO MNOKasaTenute —
HageXOHOCT, KadecTBO, CebeCTOMHOCT W
BpemMe 3a Mpou3BOACTBO, Aa ce gobnwkat
0O Te3n npu eapocepumHOTO U MacoBOTO
npounssoactBo [1,5]. Cwb3gaBaHeTo Ha
CbBpPEMEHHM MNOoAxXoAM 3a MnpuraraHeTo Ha
KOHLeNnuMsaTa Ha rpynoBuTe TEXHOMNormm B
ycrnosusTa Ha AEeMacoBu3MpaLLo
Npon3BoaCTBO n n3nonssaHe Ha
aBTOMaTusMpaHo obopyaBaHe C  LUMPOK
npunoxeH obxsatr. Ho 3a pasnuka oOT
MacoBOTO MPOU3BOACTBO, KbAETO MaLLMHHO-
TEXHOMMOrMYHUS NapK urpae NbpBOCTENEHHa
ponsi, B CbBPEMEHHUTE YCNOBUS HA MbPBO
MSACTO Ce MNOCTaBA YNpaBfeHWEeTO Ha
MHOPMALIMOHHUTE MOTOLUM — MIIaHMPaHETO
N opraHu3aumsaTa Ha NPON3BOACTBOTO.
Llenta Ha HacToawma Ooknag e ga ce
HanpaBu nperneg v ga ce aHanuaupar
Bb3MOXHOCTUTE  3a  MNPUMOXKEHWe  Ha
NHOPMALIMOHHUTE TEXHWYECKM CpeacTea
NPy NPOW3BOACTBOTO HAa KUCENO MISIKO OT
rneaHa ToYKa Ha KayeCTBOTO Ha NpoayKTa.

2. YcnoBus 3a aBTOMaTu3auus Ha
npouecu npu nNpPOU3BOACTBOTO Ha

KNUceno Mnsiko

CbBpeMeHHUTE N3NCKBaHNSA npu
NPOM3BOACTBO Ha  KUCENO  MNSFKO U
CBbp3aHUTe C Hero cdhepu ca npeanocTaBka
3a Haco4yBaHe Ha Hay4HUTe wu3cnegBaHus
KbM HOBM W MpeuMsHn meToam 3a
n3mepBaHe n yrnpasneHve Ha
TEXHONMOrMYHMUTE npouecu B TasuM obnacrT.
KaTto cTtpaHa yneH Ha EBponenckus cbuios, B
Bvnrapua npoussogutenute TpsibBa Oa
OTroBapsAT Ha BCE MO-BUCOKUTE M3UCKBAHUS

automated,
organization of
developments.

The aim is to streamline the
operation of manufacturing plants to
such an extent that in small series
and even single production
parameters — reliability, quality, cost
and time for production to be
comparable to those in large series
and mass production [1,5].

The creation of modern approaches
to application of the concept of group
technology in a non-Large scale
production and use of automated
equipment with wide application
range. But unlike mass production,
where machine-technological park
plays a crucial role in today's
primarily is placed the management
of information streams - planning and
organization of production.

The aim of this report is to review
and analyze the possibilities for
application of information technical
equipment for the production of
yogurt in terms of product quality.

computer-aided
engineering

2. Conditions for process
automation in the production
of yoghurt

Modern requirements for production
of yogurt and the related fields are a
prerequisite for directing research
into new and precise methods of
measurement and process control in
this area.

As a member of the European
Union, in Bulgaria manufacturers
must meet increasingly  high
requirements for quality and safety of
production and use new technologies
to increase their competitiveness in
this sector.

Under the conditions of constant
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3a ka4yecTBO 1 6e30nNacHOCT Ha NpoayKunsTa
M Oa v3nons3BaT HOBUTE TeXHomnorumM 3a ga
MOBWLLAT CBOSITA KOHKYPEHTHOCMOCOOHOCT B
TO3u oTpackn. B ycrnoBusiTa Ha NOCTOSHHM
MPOMEHM Ha CcTpaTerumre, TEXHONOrMuTe,
meToguTe, CpeAacTBaTta, NpoaykTuTe u
ycriyrute, Cce TMPOMEHAT W 3aJauuTe,
HAacCoOKUTE Ha HayyHUTe Wu3crnegBaHvus W
npakTukaTa npy MNpPOM3BOACTBO Ha KMUCENo
MIISIKO.

Ha cbBpemMeHeH eTan  3agauyuTe
peLuaBaHu npv opraHusvpaHe Ha
NPOU3BOACTBOTO, CbXPaHEHNETO n

npogaxbarta Ha KMCMo-MIeYHn NpoayKTn ca
Haco4yeHu kbm [1,2,5,22]:

e [lpunoxeHne Ha  WH(POPMALMOHHH,
eKCNEepPTHU U MWHTESNIMFEHTHU CUCTEMN W
TEXHOSMOrNK, PeLLIeHNs U NPOaYKTH;

» ABTOMaTM3aUMs Ha NPOU3BOACTBEHUTE
npouecun 4pe3 U3nori3BaHe Ha aBaHrapgHu

TEXHOMOrMK, MEeTOAM U TEeXHUYECKU
cpeacTea Ha MHOycTpuanHaTa
aBTOMaTM3aLuS, CbBpEMEHHUTE

OOCTUXKEHMSI B TEOPUSITA HA aBTOMAaTUYHOTO
ynpaereHne, UHTerpypaHe Ha OGMONOrMYHU
MoOEeNn B CcCUCTEMWUTE 3a yrpasBneHue wu
NPUNOXEeHNe Ha TEXHUYECKN CUCTEMU C
N3KYCTBEH MHTENEKT — KOMMIOTbPHO 3peHMe,
TEXHONOorMn 3a pa3no3HaBaHe n
onpenensHe Ha TEeXHONOrMYHU napameTpu
CBbp3aHM C MPOM3BOACTBOTO M OLEHKA Ha
Ka4yeCTBOTO Ha KMCENOo MSIKO;

¢ YCbBbpPLUEHCTBAHE B3aMMOLENCTBUETO
Ha cucTemarta YoBeKk-MaluunHa.

OOGeKT Ha VMHTEH3MBHW M3crnegBaHus ca
TEXHOMOrMmnTe 3a MNpPO3MBOACTBO, TAXHOTO
00eKTMBHO npeocneasasaHe u nogobpsisaHe
Ha  EeKCrMoaTauMOHHUTE  PEeXUMM  Ha
TEXHONMOMMYHUTE CLOPBXKEHMS yYacTBaLLM B
NPOM3BOACTBOTO Ha  KUCENOTO  MISIKO.
OcobeH NHTEpeC npeacraensear
onTUManHuTe pexmmm Ha pabota c uen
rapaHTUpaHe Ha Ka4yecTBOTO U Cna3BaHETO
Ha orpaHuyeHusTa 3a 06e30MacHOCT, KaKTo
Mo  OTHOWEHMe Ha  pasxogute  3a

change of the strategies,
technologies, methods, resources,
products and services are changing
and tasks, directions of research and
practice in the production of yogurt.

In modern stage the tasks solved in
the organization of the production,
storage and sale of milk and dairy
products and in particular yoghurt are
aimed at [1,2,5,22]:

» Application of information, expert
and intelligent systems and
technologies,  solutions and
products;

e Automation of manufacturing
processes by using advanced
technologies, methods  and
technical equipment of industrial
automation, modern
achievements in the control
theory, integration of biological
models in the management and
administration of technical
systems with artificial intelligence
- computer vision technology to
detect and defining the technical
parameters related to production
and quality assessment yogurt;

* Improving the interaction of
human-machine system.

The object of intensive research are
technologies for the manufacture,
their  objectively  tracking and
improving operational modes of
technological equipment involved in
the production of yogurt.

Of particular interest are the optimal
operation modes to ensure quality
and compliance with the limits of
safety, both in terms of operating
costs for the process equipment and
the impact on the environment.
Intensive work on meeting consumer
demand by  developing new
functional products and improve
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ekcnnoaTaums Ha TEXHOMNOrMYHOTO
obopyaBaHe, Taka W Ha Bb3OENCTBUETO
BbpXy OKOMnHaTa cpega. VIHTEH3MBHO ce
paboTn BbPXy YOOBMETBOPSABAHETO Ha
noTpebuTenckoTo TbpceHe ypes
paspaboTBaHe Ha HOBWU PYHKLMOHAIHM
npoaykTM u nogobpsisaHe Ha onepaumuTe
CBbp3aHU CbC Cb3aaBaHeTo nm [11].

OcHoBHUTE PU3NYHW, MUKPOOMONOTNYHU
M OMOXUMMYHM CBOWCTBA Ha KMUCEMOTO
MIISIKO ca obpe u3yyeHn TO3n MPOoAayKT m
CYpPOBMHUTE, KOMTO Yy4acTBaT B HEroBOTO
NMPOM3BOACTBO Ca CIIOXHU  OMOMNOrMyHM
CUCTEMU CbC CBOWCTBA, MPSAKO CBbP3aHU C
Ka4yecTBOTO M Ge3onacHocTTa B OTAENHUTE
eTann Ha npou3BOACTBO W Ha KpanHus
npoaykt kato udano. OOGMKHOBEHO Te3n
CBOWCTBa Ce n3MepBaT TPyAHO M HEe € NeCHO
Aa O6baar onuCBaHW C HadeXOHW N TOYHM
mogenu. Hanpumep Te morat ga BKMoYBaT
PU3MKOXMMUYHA  MapamMeTpu, CBbpP3aHu C
Ka4eCcTBOTO KaTo CbObpXKaHue Ha
XPaHUTENHN BELWECTBa, TEKCTypa, UBAT,
peororus nnm MUWKPOBNONOrNYHM
XapaKTepUCTMKN, KOUTO MpsSKO  3acarat
Ge3onacHoCTTa Ha NpoAaykTa N CypoBUHUTE,
OT KOUTO ce npoussexaa [29].

operations associated with their
creation [11].

Basic physical, microbiological and
biochemical properties of yogurt are
well studied this product and raw
materials involved in its production
are complex biological systems with
properties directly related to quality
and safety in various stages of
production and the final product as a
whole.

Usually these properties are hard to
measure and is not easily be
described with reliable and accurate
models.

For example, they may include
physical-chemical parameters related
to quality as nutrient content, texture,
color, rheology or microbiological
characteristics that directly affect the
safety of the product and the raw
materials from which it is produced
[29].

Monitoring and control

MOHMWTOPUHT U yNpaBneHue

Knowledge about the

process
MNo3HaHKA 3a npoueca

production

Process of yogurt

Mpouec 3a Nnpou3BoACTBO
Ha KUCeno MAAKo

Control and measurement devices
KoHTponHo-usmepBaTenHa anapartypa

Optimization
OnTumunsauumna

dur.1. HdopmMaunoHHa apxnTekTypa Ha
npoueca 3a NPOM3BOACTBO Ha KUCENO MASKO

OT rnegHa Todka Ha aBTOMaTM3auUMsTa

Fig. 1. Information architecture of the
yogurt production process

From the perspective of the
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npouecbT Ha NPOM3BOACTBO Ha KMCENOo
MIISIKO UHTErpupa B cebe cu pasHoobpasHm
N B3aUMHO pasnMyaBallM Ce TEXHOMOMMYHM
onepaumm 1 TEXHONOMMN 3a peanuanpaHeTo
UM, KOETO BB3NPenATcTBa paspaboTBaHETO
Ha €OVHHW CUCTEMM 32 MOHUTOPUHI W
yrnpaBneHne Ha TO3n npouec. Takasa
cuctema Moxe ga ce obobwm BbB BUAa,
npenctaseH Ha curypa 1. lNpeacraseHata
NHOPMALIMOHHA apXMTEKTypa € OT rnegHa
Touka Ha 6uo-npeobpasyBaHe, pasgensiHe,
CbXpaHsiBaHe N CTPYKTypupaHe CypOBUHUTE
[0 rnory4yaBaHe Ha KpanHUs NPOOYKT.

3. MpunoxeHue Ha MHPOPMALIMOHHU U
KOMYHUKaALMOHHU  TeXHOnorum B
npoueca Ha MPOM3BOACTBO Ha
KMUCeno MIsSKo

KomyHukaumoHHaTta cuctema,  KOSITO
ocurypsiBa  ABYCTpaHeH obmeH Ha
NHOpMaumMa Mexay OOGeKTU M BKMoYBa B
cebe CM BCUMYKN XapaKTEePHU KOMMOHEHTMH,
MOXe [da ce npeacTtasu ¢ b6nokosaTta cxema
Ha dourypa 2.

CTpyktypaTta 3a  u3nonseBaHe  Ha
KOMMIOTbPHU U KOMYHUKALMOHHN CUCTEMU B
NPOU3BOACTBOTO Ha KUCENO MINAKO uMma
crnegHuTe NpeavMcTBa:

* YCbBbpPLIEHCTBA Ce MNpeHacaHeTo Ha
AaHHN BbB BCUYKM MPOU3BOACTBEHMU
CMCTEMMW MO AeLEHTpanM3npaH HaumH;

* WIHTerpupaTt ce faHHM B cucTemuTe 3a
ynpasreHune OT No-BMCOKO HMBO, a Taka
CbLLO Ce yrecHaBa ONTUMU3NPAHETO
Ha  ynpaBngBawute  Bepurn U
NMH(POPMaLIOHHUTE cuctemu 3a
YCbBbPLUEHCTBAHE Ha NPOAYKUUATA;

» [lokymeHTupaT ce npou3BOACTBEHUTE
npouecn n obopyaBaHETO BbB BCEKU
eOuH eTan,

* [NopobpsBaT ce ycnosusATa 3a Tpya,
pecypcHata 6asa wn ce HamansBea
BpeLHOTO Bb3OencTemne BbpXy
oKornHara cpefa.

automation process of production of
yogurt integrates diverse and mutually
divergent technological operations and
technology for their implementation,
which hinder the development of
unified monitoring and management of
this process.

Such a system can be summarized
in the form presented in figure 1. The
presented information architecture is
in terms of bio-conversion, separation,
storage and structuring the raw
materials to obtain the finished
product.

3. Application of information and
communication technologies in the
production of yogurt

The communication system that
provides two-way exchange of
information between objects and
incorporates all the characteristic
components can be represented with
the block diagram in Figure 2.

The structure for use of computer
and communication systems in the
production of yogurt has the following
advantages:

* To improve the transfer of data in
all production systems in a
decentralized manner;

e Integrating the Data in the
management of higher level, and
also facilitates the optimization the
control circuits and information
systems to improve production;

* Documented manufacturing
processes and equipment in each
stage;

e Improving of the  working
conditions, resource base and
reducing harmful impact on the
environment.
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KOMMIOTBPHO U KOMYHUKaLMOHHO
TEXHUKM npegnarar pen
npegMmcTea kaTto ca  noTteHuuMan  3a
MKOHOMWNYECKO n3pacTteaHe Ha
npounssoguTenuTe [1]. CreneHTta Ha
M3rnon3BaHe Ha HOBUTE TEXHosforMM 3a
aBToMaTM3auMsi 3aBUCM  OT  MO3HAHUATA,
CBbp3aHN C U3MNON3BaHETO Ha MHpopmaumaTa
B ekcnepTHute cuctemn. Cobllo  Taka
onepaummTe ce nogodpsiBaT kaTo ce nocrtura
HaBPEMEHHO CUrHanmMsvpaHe 3a nospeaun B
TEXHONOrMYHOTO obopyaBaHe M ce ocurypsiea
NPeanKTMBHO nogabp)kaHe Ha
NPOM3BOACTBEHUTE CUCTEMM, NOA0OpsABanKM
eHeprmnHaTa eqeKTUBHOCT, aBTOMAaTUYHUAT
3anuc Ha uHdopmMauma 3a  npouecute,
HamansBaHe Ha pa3xogute 3a obydeHue Ha
nepcoHan W Te3M 3a OTCTpaHsABaHe Ha
HensnpaBHOCTU. CbBMECTHOTO M3MOM3BaHe Ha
KOMMIOTbPHUTE, KOMYHUKaLMOHHUTE,
ynpaBnsasalimuTe 1 naMmepBaTenHnTe CUCTEMN €
CTblKa 3a YCbBbPLUEHCTBAHE Ha TEXHOMormmTe
3a NPON3BOACTBO Ha KMUCENO MIISIKO.
Mpon3BOACTBEHUAT MpoLEeC 3a KUCEenNo
MISIKO MOXE [a ce pasrfnexga Kato cucrema,
KOSITO CbC CBOUTE aKTOpU W KOMMOHEHTU
Bb3denCcTBa BbpXy ceH3opuTe. Bcekn otaeneH
napameTbp — BXOAEH CUrHasn, Bb3dencTBa Ha
CeH30opa, YyBCTBUTESIEH KbM HEro u no To3u
HaYMH MOXe [a Ce OKasBa BIMSHWE BbPXY

g- lapmp
pc2 4 - d

wortkstation

Fig. 2. Distributed system for
measurement and control in yogurt
production process

These computer and
communications procedure based
techniques offer advantages they

have potential for economic growth of
manufacturers [1]. The degree of use
of new technologies for automation
depends on knowledge related to the
use of information in expert systems.
Also improve operations while
achieving timely warning of failures in
production equipment and ensure
predictive maintenance of production
systems, improving energy efficiency,
automatic recording of information
about the processes, reducing the
cost of training staff and those for

troubleshooting.
The joint wuse of computer,
communication, managing and

measuring systems is a step to
improve the technology for the
production of yogurt.

The production process for yoghurt
may be seen as a system with its
components and factors acting on the
sensors. Each individual parameter -
input acts on the sensor, sensitive to
it, and thus can affect the system.

The physical parameters typical for
the process as temperature, humidity,

48



MHoeauuu u npednpuemadecmso, ISSN 1314-9253

loduHa IV, 6poti 2, 2016

cuctemara.

dun3nyHMTE NapamMeTpu, Xapakrepuavpalum
npoueca kaTto TemnepaTypa, BRaXHOCT Ha
Bb3ayxa, HandraHe, KA4eCTBEH M KONMYEeCTBEH
CbCTaB Ha MpoOAyKTUTE, oOnpemenaTt wu
pasfnMYHUTE CEH30pPU MO OTHOLWIEHME Ha
BXOAHWS CUrHan.

[MpouecbT Ha nNPOM3BOACTBO HA KUCENO
MISIKO MOXKEe [da ce M3Mon3Ba 3a npeacTaBsHe
Ha eTanuTe Npyv NPOM3BOACTBOTO HA MPOOYKTU
ypes pepmeHTauma. MnakoTo, KOeTo ce
n3non3ea npegBapuTenHo ce  TpeTtupa
CbrMacHO W3UCKBaHWSTA 3a NPOAYKTa, KOWTO
e ce npoussexga, nognara ce Ha
CTaHgapTM3aumMss C Uen ocurypsiBaHe Ha
cneunuyHo cbabpXKaHne Ha MasHuHU. Hsma
3HayeHWe pJanu ce npaBu WMOrypT, KUCENO
MIISIKO C pa3buT Koarynym, 3a nueHe unu apyr
depMeHTMpan  MpoaykT KaTo  3akBaceHa
CMeTaHa, KpeMm-CMeTaHa, Kuceno  MIISiKO,
MbTEHULA, OCHOBHUSI MPOLEC € €ANH U CblLL.
MnsakoTo ce poBexga A0 HeobxoammoTo
CbObpXXaHNE Ha Ma3HWHM 33 XXEeNnaHusl KpaeH

NPOAYKT. Cnen XOMOreHusnpaHe 7
nactbopusauusi, OGaktepuanHata  KynTypa,
cneundmyHa 3a  KOHKPETHUS MNpoAaykT ce

nobaBsa KbM MMSKOTO M ce WHKybupa. Cnepg
KaTo nNpoAykTa AOCTUrHe onTuMarsiHa CTOMHOCT
Ha pH, ce oxnaxaa, npnbaeaT ce NnogoBe, ako
€ HeobxoaMmo K ce N3BbPLUBA NMbfIHEHE. ToBa
OBWKHOBEHO € Npu CTEPUNHM YCrnoBus, 3a Aa
ce usberHe 3ambpcsiBaHe Ha npogykuusTa [30].

BbB BCekM eguH OCHOBEH eTan  oT
NPOM3BOACTBOTO Ha KUCENO MIISIKO MOXe fa
ObOe peanuMavpaHa 4YacTMyHa WU MbiHa
aBToMaTtM3aums Ha npoueca. [Mpenopbkn 3a
aBToMaTM3auMsi Ha OoTAenHM etanm  oT
NPON3BOACTBOTO Ha NpoAykTa moraT Aa 6vaar
AaBaHu OT ekuna cb3gasaw, HACCP [8] nnaH
Ha npegnpusTueto. Hanpumep, B [2] aBTOpbT
noco4Ba 4acT OT MPAKTUYECKUAT CU OMNUT Mpu
BHegpsBaHeTo Ha HACCP nnaH B acnekra

KOHTpON Ha nacTbopusaumsita npu
NPOM3BOACTBOTO Ha  KMCENO  MIsSiKO B
npeacTaBeHUTe  OT  Hero  NpeanpusTus:

pressure, qualitative and quantitative
composition of the products identified
and various sensors with respect to
the input signal.

The process for production of yogurt
can be used to represent the stages
in the production of products via
fermentation.

The milk used is pre-treated as
required for the product to be
produced, subjected to
standardization in order to provide a
specific fat content. No matter
whether it is made yogurt with
crushed coagulum, drinking or other
fermented products such as sour
cream, cream, yogurt, buttermilk, the
basic process is the same. The milk is
brought to the required fat content for
the desired end product. After
homogenization and pasteurization,

bacterial culture specific to the
product is added to mik and
incubated.

Once the product reaches an

optimum pH value, is cooled, if
necessary are added fruits, and filling
is performed. This is generally under
sterile conditions to avoid
contamination of the product [30].

In each major stage of production of
yogurt can be implemented partial or
full automation of the process.

Recommendations for automation of
individual steps in the production of
the product can be given by the team
creating HACCP [8] plan of the
company. For example, in [2] the
author points out some of the practical
experience in implementing the
HACCP plan to control aspects of
pasteurization in the production of
yogurt submitted by him undertakings:
“Identified risk — Not all undesirable
microorganisms are destructed and
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JoeHtndmumnpaHaTa onacHocTt -
HeyHuuloxxaBaHe Ha  BCUYKM  HeXenaHu
MUKPOOPraHn3aMm 1 HapylleHa MukpobuanHata
Ge3onacHOCT Ha NpoaykTa Npu HegoCTUraHe m
HernoadbpXXaHe Ha MUHMManHa Temneparypa
oT 930C (93-950C) no Bpeme Ha npoueca (20-
30min). KoHTpornHaTa Msipka — ABTOMaTtuaupaH
KOHTpON Ha npoueca’.

Preheating Evaporation
-Temperature -Temperature

-Pressure

-Filling level

microbial product safety is impaired;
deficiency and failure to maintain a
minimum temperature of 930C (93-
950C) during the process (20-30min).
Control note — Automated process
control.”
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\ -HanaraHe -HansaraHe
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. 'fr/ A 7
. — Fermentation
. - —_—
i ' e -Temperature
Filling ] Cooling 'Fl“lngillevel
-Temperature h -Temperature PH valve
Pressure N\ - -Pressure depmeHTauus
MNonHeHe l g : OxnaxpaHe -Temnepatypa
-TemnepaTtypa N -TemnepaTypa -Huso
b m l_‘ H
-HandaraHe N -HanaraHe P

®ur.3. OCHOBHW NPOLIECHW NHPOPMALIMOHHN
TOYKM NPY NPOM3BOACTBOTO Ha kuceno Mnsiko [30]

B npumepa kato napameTbp  3a
MOHWUTOPUHI U KOHTPOST € Temnepartyparta Ha
nacteopusaums Ha mnsgko. Ha durypa 3 ca
npeacTaBeHn OCHOBHUTE eTanm oT
NPOM3BOACTBOTO HA  KMACENO MIISIKO U
TEXHOMOMMYHUTE NapamMeTpu, KOUTO noasexaT
Ha MOHUTOPUHI W KOHTPOM KaTo MpOLECHU
MHCPOPMAaLIMOHHN TOYKU.

4. W3TOYHMUM Ha wuHcpopmauma 3a
MOHWUTOPUHT ] KOHTpOn npu
NPOu3BOACTBOTO Ha KUCESO MIIAKO

HesaBncumo OT npegHasHayYeHWeTo Cu

MH(POPMaLIMOHHUTE CUCTEMU 3a OpraHu3aumsi
N ynpasrieHne B NpouecuTe Ha Npou3BOACTBO

Fig.3. Common process information
points in yogurt production [30]

In the example as a parameter for
monitoring and control is the
temperature of pasteurization of milk.
Figure 3 presents the main stages of
production of yogurt and technological
parameters which are subject to
monitoring and control as process
data points.

4. Sources of information for
monitoring and control in the
production of yogurt

Regardless of their purpose

information systems organization and
management in the process of
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Ha KUCeno MNSKO ca WHTerpanHa 4act oT
ynpaBreHckaTa uWHpacTpyktypa. Taka ce
cb3pgasar onepaTmMBHO CbBMECTUMM
NHOOPMaLIMOHHN MPEXH, noaabpXaLim
M3MbIIHEHNETO HAa TEXHOSOrMYHMUS MpoLec.
ToBa CbLLECTBEHO WM3MEHSI U3NCKBaAHWUATA 3a
KOHTPO&T Ha KayeCcTBOTO MO BpemMe Ha
NPON3BOACTBEHNSI NPOLIEC U AnarHoCTULMpaHe
Ha €eBeHTyanHu npobremMn no OTHOLUEHWE
paboTocrnocobHocTTa Ha N3Mnon3BaHnTe
TEXHOMOrMYHM  CbOpPbXeHus. Hanara ce
cpeacTtBaTa 3a guarHoCTMka W KOHTpon Ada
6baaTt aBTOMaTMYHK, @ UHopMaumaTa aa ce
npeactaesa B umdpoB Bug 3a obpaboTka B
pearnHo BpeMe.

OcHOBEH WU3TOYHMK 3a nosflydyaBaHe Ha
NMHopMaLms 3a CbCTOSIHMETO Ha
yrnpaBnsaBaHuTe O0OeKTU cnyXaT CeH3opuTe
[14]. Topagn TOBa Te ca enemMeHTn OT
cuctemMuTe 3a ynpaeneHue, npeobpasysBalum
KOHTpONupaHaTa BenuuMHa, YydacTBawa B
oTAENHUTE eTann Ha MNpPOU3BOACTBOTO Ha
KMCENo MISKo — TemnepaTypa, HansraHe,
BMaXXHOCT, pa3xod, NOTOK B curHarn, yaobeH 3a
n3mepBaHe, CbxpaHsiBaHe 1 obpaboTka.

B Hsakou cnydam e HeobxoaMmo ceHsopute
OVNPEKTHO Aa BKNOYBAaT/M3KMYBaT paboTHOTO
MACTO WM udnata MawuHa, Kakto 1 ga
yyactBaT KaTO €feMeHT B cucTtema 3a
aBTOMAaTMYHO YynpasneHne. Bb3mMoOXHO e B
HSIKOM Cny4an CUrHambT OT ceH3opa Aa 6bae
3anucaH, 3a ga 6bae aHanuanpaH u CbxpaHeH
3a CpaBHUTESIEH aHanma.

[daHHnTe, nonyyaBaHM OT CeH3opuTEe B
npoueca Ha NPOU3BOACTBO Ha KUCENO MIISIKO
ce 13nona3Bear 3a:

» Cb3gaBaHe/usBnuyaHe, dunTpaums,
COpTUpaHe, cucTtemaTmusmpaHe Ha
NMHopMaLms no BepTUKana n
XOpU30oHTana, Ha BCUYKM OpraHn3aunoHHN
paBHULLA;

e Pasnpegenena napanenHa obpaboTtka Ha
CUrHanu, OaHHW W 3HaHus C uen -—
nognomaraHe B3eMaHeTO Ha peLleHus;

* YnpaBrneHne Ha UH(POPMaLIMOHHU pecypcu

production of yogurt are an integral

part of the management infrastructure.

Thus creating interoperable
information  networks  supporting
implementation of the process.

This substantially amend the quality
control during the manufacturing
process and diagnose any problems
regarding the operability of the
technological facilities.

It is necessary the diagnostic tools
and controls to be automatic, and
information to be presented in digital
format for processing in real time.

As main source for obtaining
information on the state of the
managed objects are used sensors
[14]. Therefore, they are elements of
management systems that transform
controlled variable involved in the
different stages of the production of
yogurt - temperature, pressure,
humidity, flow, into a signal suitable for
measurement, storage and
processing.

In some cases it is necessary the
sensors directly include / exclude
workplace or the entire machine, as
well as participate as an element in a
system for automatic control. It is
possible that in some cases the signal
from the sensor can be saved to be
analyzed and stored for comparative
analysis.

The data obtained from the sensors
in the production of yogurt are used
for:

. Creation, extraction, filtration,

sorting, systematization of information

vertically and horizontally at all
organizational levels;

* Distributed parallel signal
processing, data and knowledge in
order — decision support;

e Management of information
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— 6a3n gaHHM N 3HaHWS;

e Busyanusaums n  ocurypsieaHe  Ha
noTpebneHneTo Ha MHopMaUMATa;

» KoHTpon, gmarHocTvka v ynpaBreHve Ha

ceHsopute n N3TOMHUUUTE Ha
NHpopmaLms;
* YnpasrneHue Ha NMH(POPMaLIOHHUTE

NHPPaCTPYKTYpPU N pecypcu.
TexHorormMte 3a  uM3MepBaHe  4ype3

CeH3opu ca 6bp30 npomeHsAwm ce. ToBa ce
Ob/MKN  Ha pasnuyHuTe BWOOBE CEH30pMU,
N3NM3alm HenpeKbCHaATO Ha nasapa, KakTo U
Ha N3Mnon3BaHeTo Ha  CTaTUCTUYECKU
WHCTPYMEHTU, KOUTO MMaT 3a 3ajadva fa ce
CrpaBsiT C MHOIO NPOMEHIMBU €OHOBPEMEHHO.
ToBa BOAM [JO npomsaAHa B nogxoda 3a
reHepvpaHe Ha Habop OT JaHHW OT CEH30pM.

EoHa ot 3agauunTte B pabortata Ha
CeH30opuTe € CbBMECTSBaHETO Ha AaHHuTe,
MOMyYeHW OT HSKOMKO anapaTHU M3TOYHMKA,
npu KOETO MoraT Aa ce reHepvpat BUpTYyarHu
NoKa3aHWsi 3a HOBW XapaKTePUCTUKW. TUnmnyeH
npMMep 3a TakoBa CbYeTaHWe Ha [JaHHU e
pe3ynTaTbT, KONTO M3paboTBaT copTyepHUTE
CeH3opw.

CodpryepHo-6a3npanunte ceHsopm [3] He ca
anapaTtHO peanuaupaHu, Te WU3BMMYaT OaHHU
OT eIMH 1N NoBeYe xapayepHu ceH3opa U Ha
Gazata Ha TexHuTe CTOMHOCTM u3paboTeat
cobcTBeH pesyntaTr. TakmBa CEH30puM HOCAT
oule wumMeHaTa ,KOMMO3UTHW", ,BUPTYyarnHW’,
LCUHTETUYHN". OT repHa  Touka Ha
CbCTaBAHETO Ha MpoOrpamMHMst KOO  Ha
KOMNIOTbPHO  GasuvpaHata cuctema  3a
n3vepBaHe WM  ynpaeneHve anapaTHo-
GasupaHuTe n nporpamHo-6asunpaHuTe
CEeH30pWn Cce WHTepnpeTupaTr Mo eauH U Cbly
Ha4YMH.

5. NHdopmaumoHHn TEeXHUYECKHU
cpeAcTBa 3a OLieHKa Ha Ka4eCcTBOTO Ha
KUCerno Mrnsiko

CeH3opHaTa TexHWKa ce u3noniaea npu

OLEHKa Ha Ka4yeCTBOTO Ha KUCENO MIISKO.
HayyHute wu3crnegBaHusi ca HacOYeHU KbM

resources — databases and
knowledge;
* Providing visualization and

consumption of the information;

* Monitoring, diagnostics and control
of the sensors and other sources
of information;

¢ Management of the information
infrastructures and resources.

Technology for measuring with
sensors for rapidly changing. This is
due to the different types of sensors
constantly coming out of the market
and the use of statistical tools that are
tasked to deal with many variables
simultaneously.

This leads to a change in approach
to generate a set of data from
sensors.

One of the tasks in the operation of
the sensors is the reconciliation of
data derived from multiple hardware
sources, in which can be generated

virtual indications of new
characteristics.
A typical example of this

combination is the result of data which
develop software sensors.

Software-based sensors [3] are not
hardware implemented, they retrieve
data from one or more hardware
sensors and on the basis of their own
values produce a result. Such sensors
also bear the names ,composite”,
wvirtual”, synthetic”.

In terms of compiling the source
code of computer-based system for
measurement and control hardware-
based and software-based sensors
are interpreted in the same way.

5. Information technical tools
for assessing the quality of
yogurt

Sensor

technology is wused in
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BCEKM eauH eTan OT UMKbSla Ha NPpOM3BOACTBO
— OT MNOnyyYyaBaHETO Ha MPACHO MIISIKO,
npeMmvHaBamkn  Mpe3  BCekn eTan  OT
MPOU3BOACTBOTO M OLEHSABAHE Ha KpanHWUS
NpoayKT W oOT4YnTaHe noTpebHocTUTe Ha
noTpebutenure.

B KoHTekcTa Ha pasrnexgaHus npobnem
nva paspaboTeHn pasnnyHn BUOOBE CEH30pU
3a nscrnegBaHe NpeauMHO Ha U3NKOXMMUYHM
M OpraHonenTM4YHM CBOWCTBA Ha KuCerno-
MriedyHn npoayktn. CobluecTByBaT CEH30pM 3a
KONMYECTBEHO OMpedensiHe Ha  pasfuyHu
GakTepvanHn BMOOBE, HO MPUIIOKEHNETO UM
3a yCTaHOBSIBaHe HanmM4mMeTo Ha
MWKPOOPraHn3aMn B NPOAYKTUTE, KaKTOo W
BMOOBOTO MM ONpefersiHe € orpaHnyeHo.

Kuceno-mneuHnte npogyktm ca rpyna c
ronsam o6xBaT, TbMW KaTo Ce CbCTOAT OT
pasnuU4yHN BUAOBE KUCENWN MIieKka, NpUroTBsHU
MO pasfMYeH HayYMH C LUMPOK CMNeKTbp OT
hbEepMEHTALMOHHN  TEXHUKK,  3aKBacCKM U
pobaekn. ToBa ronamo pasHoobpasne e
npegnoctaBka Aa ce TbpcAT W um3cnensar
aHanMUTUYHU N TEXHUYECKM mMeToam 3a 6bp30
onpegensHe Ha TMNa Ha NPoAyKTa M OUeHKaTa
Ha Ka4yecTBOTO My. ENEKTpOHHMAT e3nk u
€NEKTPOHHUSA HOC, aHanM3bT Ha BU3YyaslHW,
cnekTpanHm n XvnepcnexkTpanHn
XapaKTepPUCTUKN, KOHOYKTOMETPUYHUTE,
NMME30METPUYHNTE CEH30pU Ca W3MNOS3BaHu
MpU OUEHKaA Ha Ka4yeCTBOTO HA MISAKOTO U
MreyHuTe npoayktu [27]. Te3n TexHuku ca
M3NON3BaHM 3a OLUEHKa Ha CBeXecTTa Ha
npoaykTa, OonpedensiHe cpoka Ha rO4HOCT.
Toea ©Ou pgoBeno [0 HamansiBaHe Ha
OTPaBAHMATA W aneprmyHUTe peakumm npu
xopata. WM3non3BaHeTO Ha TexXHU4ecKuTe
CUCTEMU, KOUTO Ca OBEKT Ha CbBPEMEHHMU
nscrnegBaHMa He Morat gda ce pasrnexgaT
KaTo antepHaTtMBa Ha CblUeCTByBalnUTE U
YTBbPOEHM METOOM 3a aHanmM3 Ha Kucesno
MIISIKO M OpYrM MIEYHWN NPOAYKTM, KakBUTO ca
opraHonenTukaTa, XUMUYHAS 7
MUKpobuonornyeH aHanms. Te He ca ¢ BMCOKa
TOYHOCT, HO Ca NOAXOAALLM 3a CUrHanM3npaHe

assessing the quality of yogurt. The
studies are aimed at every stage of
the production cycle - from production
of milk, going through each stage of
production of yogurt and evaluation of
the final product and reporting needs
of consumers.

In the context of problem discussed
have been developed various types of
sensors for testing mainly on physico-
chemical and organoleptic properties
of yoghurt.

There are sensors for quantification
of various bacterial species, but their
application to detect the presence of
microorganisms in the product, as well
as their species designation is limited.

Sour-milk products are group with a
large range, as they consist of
different types of yoghurts, prepared in
different ways with a wide range of
fermentation techniques starters and
additives. This variety is a prerequisite
to seek and explore analytical and
technical methods for  quickly
determining the type of product and
the assessment of its quality.

The electronic tongue and electronic
nose the analysis of visual, spectral
and hyperspectral characteristics,
conductivity, piezometric sensors are
used in evaluating the quality of milk
and milk products [27]. These
techniques are used to evaluate the
freshness of the product, determining
the shelf life. This would reduce
poisoning and allergic reactions in
humans. The use of technical systems
that are the subject of current research
can not be considered as an
alternative to existing and validated
methods for analysis of yogurt and
other dairy products, such as
organoleptikata, chemical and
microbiological analysis. They are not
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Ha Bb3HMKHaNa CcuTyaumd, cCBbp3aHa C
Ge3onacHOCTTa Ha XpaHUTE KaTo OTKpMBaHE
Ha NPOAYKT C W3TEeKb/l CPOK Ha [OAHOCT,
Bb3HMKBAHE Ha MWUKpOOMoOnornyHa passana
Npyv HenpaBWUITHO CbXpPaHEHWEe W TPaHCMOoPT,
KaTo ce npefoTBpaTu Pas3npoCTPaHEHNETO Ha
TakuBa NPOAYKTU.

3a MNSKOTO W MIeYHUTe MNpPOAyKTU B
nocnegHviTe rOOUHN ce nposexaaT
nscrnegBaHus 3a onpedensiHe Ha Mapkarta
(NnponssBoauTeENs) Ha MNPSCHO U KUCENO MIISKO,
noeHTudukauma  3a CbAabpXaHune Ha
BOAOPOAEH Nepokcu, reorpaddckmsi Mpomsxon,
Ha npoaykTa.

Ha cbBpemeHeH eTan ce TbpCAT MeToau 3a
€4HOBPEMEHHOTO npunoXxeHue Ha
MOCOYEHUTE CEH30pM B MYITTUCEH30pPHU
cuctemu c- unmn 6e3 obeanHaBaHe Ha JaHHUTE
oT Tax [16].

B Tabnuua 1 ca npeacraBeHn M3BECTHUTE
OT NnuTepaTtyparta TUNoBe CEH30PU U MeToauTe
Ha u3MepBaHe, KOUTO Ce u3nonseaT npu
OLleHKa Ha Ka4eCTBOTO Ha KMceno Mngako. Yacr
OT MeToauTe Cca KOHTaKTHWM, a Aapyrm ce

highly accurate, but are suitable for
signaling arisen situation relating to
food safety by detecting product with
expiration date, the occurrence of
microbiological spoilage due to
improper storage and transport,
prevent the spread of such products.

For the milk and dairy products in
recent years conducted research for
determination of brand (manufacturer)
of milk and yogurt, identification of the
content of hydrogen peroxide, the
geographical origin of the product.

In modern stage are seeking
methods for the  simultaneous
application of these sensors in multi-
sensor systems with or without
combination of their data [16].

In Table 1 are presented known in
the literature types of sensors and
measurement methods used in the
evaluation of the quality of the yogurt.
Some of the methods are contact,
while others are used without a direct

nsnonsear oes3 NPSKO dumsmyecko  physical impact on the product.
Bb3JeNCTBME BbPXY NPOAYKTA.
Ta6nuua 1. ~ Tablel.
CeH30pW, M3NON3BaHU 3a aHanu3 u Sensors for analysis of yogurt
OLEeHKa Ha KaYyeCTBOTO Ha KUCEeNo MISIKO quality
Type of the sensor | Measurement method Description Source
Tun Ha ceH3opa MeTopa Ha nsmepBaHe OnucaHue N3TOUYHMK
Conductive
electrode Conductivity Contact method [ 17 18]
Mposogum MpoBogumoct MeToabT € KOHTaKTEeH !
enekTpoa
Electronic nose — non-contact
method that use polymeric or
Gas Resistance, frequency resistive sensitive elements
Fasos CbnpoTueneHue, EnekTpoHeH HOC — 6e3KOHTaKTEH
yecTtoTa MeToz, N3non3eaT ce NoNMMEPHN
U CbNPOTUBUTENHN YYBCTBUTENHN [19,21,27]
enemMeHTn
. Electronic tongue — contact method
Resistance, frequency - -
Bi with selective electrodes
io-sensor CbnpoTuBneHue,
BIOCEH30D EneKkTpoHeH e3nk — KOHTaKTeH
MOCEH30pU YyecToTa Ha U3XoaHuA
METOZA U3Mon3BaT Ce CENEKTUBHU
curHan
CEeH3opun
Acidity pH meter — contact method
pH KnucenuHHocT pH MeTbp — KOHTaKTEH MeToq [13'21’24'25’27]
Viscosity ll\élgf(or current, ime to Viscometer — contact method [24]
BuckosuteT = Bucko3aMeTbp — KOHTaKTeH MeToz
Tok Ha gsuraTen,
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KoHTakTHUTE MeToaM MMmaT CbLUEeCTBEeHUs
HeOoCTaTbK, Ye M3MepBaHEeTO Ce MU3BbpLUBa
npu noTonsiBaHe Ha u3MmepsaTtenHaTa coHaa B
NpoayKTa, Npyu KoeTo Morat fda ce BbBedar
HanpuMep MWUKPOOPraHnsMmM OT OKOfHaTta
cpena. Hanpvmep Hskou BUOOBE €NEKTPOHEH
€3UK M3Moni3BaT CeH30pu, KOUTO usmMmepsar
CTEeneHTa Ha XuMuYecKata peakumsa Mexay
XMMUYHO BeELLEeCTBO M NpoAykTa, 3a da ce
YyCTaHOBW HanNU4MeTo Ha BpedeH 3a 4oBeka
TOKCMYEH enemeHT  [4]. Moco4veHunTe
HeJocTaTbUM Ha KOHTaKTHUTE MeToau Ha
n3MepBaHe ca npearnocraBka 3a TbpCeHe Ha
noaxogawm 6e3KOHTaKTHU MeToaM 3a OLeHKa
Ha OCHOBHM KayeCTBEHM rokasatenn Ha
KACENoTO MnsKko. TakuBa TexXHWKM ca
ONTUYHUTE, rasosure, ynTpa3ByKoBUTE.
[[a3oBUTE CeH3opW ca NoaXoasALLM NPU OLEeHKa
Ha CYpOBOTO NPACHO MISAKO KaTO CypOBMHa 3a
NPOM3BOACTBOTO Ha Kuceno Takosa. [lpu
MrieqyHokucenata  dpepMeHTaumMss  He  ce
OTOEenAT apoMaTtHu BewlecTsa [7] U To3u TUn
CEeH30pn He ca nogxogsawm. Te 6uxa mornm ga
ce npunoxar npuv  NPUroTBAHETO  Ha
QYHKUMOHANHM XpaHW C KUCENO  MISIKO,
3allOTO € Bb3MOXHO MNPOAYKTUTE, BriaraHu
kaTo pgobaBka pga OTOENAT  apoMaTHu
Bewectea npu QepmeHtauuatTa. Bwupgeo
CeH3opuTe Cca noaxodslwy OCHOBHO npwu
OUEHKa Ha MNPSICHO MINSAKO M OTHOBO Mpw
NPUroTBsAHE Ha (PYHKUMOHAIHU XpaHu U npu
MUKPOBMOMNOrMYHNS aHanNn3 B MUKPOCKOMCKUTE

BPEME 3a U3TU4aHe
Contact method — measurement of
L the force for penetration of sensitive
Penetration in the -
T — element in the product
medium Penetrometer K
e CETEe R OHTaKTEH METO[ — M3MEpPBaHe Ha [20]
[MpoHukBaHe B [MeHeTpomeTbp
Heobxoaumara cvuna 3a NPOHUKBaHe
cpepaTta
Ha YyBCTBUTEITHUSI €NTEMEHT B
npoaykra
Spectrophotometers, colorimeters for
Optical NIR, VIS, UV, IR, transmission or reflection [10’11’12’15’19’
~ptcal CnekTpomeTpu, KONopuMeTpu Ha
OnTnyeH nasep 23,26]
npeM1HaBaHe 1 Ha NponyckaHe, )
BUAEOKamepm
Impedance, amplitude, | Non-contact method with
Ultrasound frequency transmission or reflection [6]
YnTtpasByk MmnepaHc Ha curHana, | BeskoHTakTeH MeToa — Ha
amnnuTyga, Yyectota OTPaXXeHWs1 UMM Ha NponyckaHe
The contact methods have

significant drawback that measured
on immersion of the measuring
probe in the product, in which can be
introduced micro-organisms from the
environment. For example, some
types of electronic tongue use
sensors that measure the extent of
the chemical reaction between the
chemical and product to detect the
presence of harmful for human toxic

element [4]. Mentioned
disadvantages of the contact
methods of measurement are

prerequisites for seeking of suitable
contactless methods for assessing
key quality indicators of yogurt. Such
techniques are  optical, gas,
ultrasound.

Gas sensors are suitable for
assessment of raw milk as a raw
material for the production of yogurt.
In lactic acid fermentation does not
emit aromatic substances [7] and this
type of sensors are not appropriate.
They could be applied in the
preparation of functional foods with
yogurt because it is possible the
products used as additives to release
flavoring substances by fermenting.

The video sensors are suitable
mainly for assessment of milk and
again in the preparation of functional
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nscnegsaHus. [lo-yHuBepcanHo npunoxeHve
B CpaBHeHMe C OCTaHanute MeToau ca
HaMeEpUNN  ONTUMHUTE U YNTPa3BYKOBUTE
CEeH30pW, KOUTO ca npuraraH/ 3a oueHKa Ha
KayeCTBOTO Ha kucenoto Mmnsko [9,28] BbB
BCUYKM eTanu Ha MNpPOM3BOACTBOTO My, KaTo
npuemaHe Ha CYpOBOTO MISIKO,
nacTbopu3aums, 3akBacBaHe, npocrnegsBaHe
Ha depMeHTaumnaTa, KOHTPOM Ha KpauHus
NPOAYKT N CbXPaHEHUETO MY.

6. 3aknoyeHue

CbBpeEMEHHOTO MPOM3BOACTBO Ha KMCeENo
MIISIKO Ce XapakTepusupa C HapacTBaHe Ha
CNOXHOCTTA Ha N3non3saHnTe
aBToOMaTuU3npaHuTe CUCTEMM 3a WU3MEpPBaHe,
MOHUTOPUHI W OLEHKA Ha KayeCcTBOTO Ha
npoaykTa B  OTAeNnHWTe  eTanu Ha
Npou3BOACTBOTO My. B CbBpemeHHuTe
CUCTEMU 3a yrnpaBrieHne npu Npon3BOACTBOTO
Ha Kuceno MISIKO  ce nHTErpupart
KOMMIOTbPHUTE, KOMYHUKaLUWNOHHUTE
TEXHOMOMMN U HOBUTE NOAXOAN U METOAMKN 3a
yrnpaBneHue Ha Npon3BOACTBOTO.

B npon3BoACTBOTO Ha KMCENO MISKO ce
n3non3sat  MHPOPMALMOHHN  CUCTEMU U
crneunanuanpaHm MMKPOMNPOLIECOPHU CUCTEMM
3a cbbupaHe, cbxpaHsiBaHe, BU3yanuanpae,
aHanuavpaHe Ha [QaHHW, BHeapsiBaT Cce
cynepBamM3eHn W €eKCNepTHU CUCTEMM, Ypes
KOUTO Ce peanuanpaT HOBM noaxoau 3a
yrnpaBneHne Ha NPOn3BOACTBEHUSA LIKBII.

M3TOYHUK Ha HdopMaLumsa 3a yrnpasrieHue,
MOHUTOPWHT M OLEHKa Ha Ka4eCTBOTO OCHOBHO
ca ceH3opuTe. HanpaBeHUAT aHanu3 nokasa,
ye Cce K3MNon3BaT KaKTO KOHTaKTHW, Taka W
GEe3KOHTaKTHN MeToan 3a M3MepBaHe, KaTo ce
npeanoYmTaT nocnegHuTe.

BnarogapHocTu

Paborata no Hacrtosiwara cratua e
CBbp3aHa C n3cneaBaHus no nNpoekT Ha OTT-
Ambon ,be3koHTaKkTHM MEeToan 3a OLEHKa Ha
OCHOBHM KayeCTBEHM MOKa3aTesnM Ha MIIeYHU
npoaykTn®.

foods and microbiological analysis in
microscopic research.

More universal application than
other methods are found optical and
ultrasonic sensors that are applied to
assess the quality of yoghurt [9,28]

at all stages of production, and
acceptance of raw milk
pasteurization, pitching tracking
fermentation control of the final
product and storage.

6. Conclusion

The production of yogurt is
characterized by increasing

complexity of automated systems
used for measuring, monitoring and
evaluation of product quality in
various stages of its production. In
modern control systems for the
production of yogurt are integrated
computer, communication
technologies and new approaches
and methods for  production
management.

In the production of yogurt using
information systems and specialized

microprocessor systems for
collecting, storing, visualizing,
analyzing data to implement

supervisor and expert systems that
realize new approaches to managing
the production cycle.

Source of information
management, monitoring and quality
assessment are basically sensors.
The analysis showed that are used
both contact and non-contact
measurement methods and with
preference are the latter.

Acknowledgements

The work on this report is related to
the research project of faculty of
“Technics and technologies” -

56



UHosayuu u npedrnpuemadyecmso, ISSN 1314-9253 lodunHa IV, 6pod 2, 2016

Yambol: “Contactless methods for
evaluation of main quality
characteristics of dairy products”

6. llutepatypa 7. References

[1] Oackanos, 1. (2012) MopgenupaHe u aBTOMaTM3auMs Ha WHGOPMAaLMOHHM
npouecn B npeumsHoTo 3emegenue. MoHorpadgwms, ISBN: 978-954-8467-55-1,
Pyce.

[2] OunHkos, O. Xp. (2015) NHTerpmpaHa mMeTo4onornsa 3a oLueHka Ha onacHoOCTUTeE n
puckoBeTe npu MnevyHuTte npoayktu. Eastern Academic Journal, Iss.4,
December, ISSN: 2367-7384, pp.88-103.

[3] NBaHoB, M. I1. (2016) OcobeHocTn Ha paboTaTa CbC CEH30pU M C ycnyraTta 3a
mecTononoxeHune B OC Android. http://eprints.nbu.bg/ (available 08.04.2016).

[4] Nasapos, W., 3n. 3nates, M. MnageHoB. (2013) AHanua Ha NPUIIOXMMOCTTa Ha
cUcTeMa 3a KOMMITbPHO 3peHne Npu oueHKa Ha 34paBHUS PUCK OT Ka4yeCTBOTO
Ha XpaHuTenHuTe npoayktu. MexayHapooHa koHdepeHuma ,Eko Bapha“,
» 1 PAHCNOPT, eKkonorna — yctomynso passutme”, 1. 20, pp. 24-31, ISBN-954-20-
00030.

[5] Cemepmxues, L. Ctpaternyecku uHdopmMaumoHHn cuctemmn (C*) CyBekT Ha
aBToMaTU3auudaTa.

[6] Aljaafreh, A., R. Lucklum. "On-line Monitoring of Yogurt Fermentation Using
Ultrasonic Characteristics." At Vienna, Austria, Volume: 1. ISBN:978-1-61804-
285-9.

[7] Cimander, Christian, Maria Carlsson, and Carl-Fredrik Mandenius. (2002) Sensor
fusion for on-line monitoring of yoghurt fermentation. Journalof biotechnology
99.3, pp. 237-248.

[8] Codex Alimentarus (CAC/RCP 1-1969), Rev. 4-2003-Annex, Recommended
International Code of Practice-General Principles of Food Hygiene including
Annex on Hazard Analysis and Critical Control Point (HACCP) System and
Guidelines for its Application, pp.30.

[9] Dimitrova, A. (2016) Analysis of SEM images of magnetically threated ceramic
materials. Applied scientific journal Innovation and entrepreneurship, vol. 4, No.1,
ISSN 1314-9253, pp.35-43.

[10] Fayolle, Ph., D. Picque, G. Corrieu. (2000) On-line monitoring of fermentation
processes by a new remote dispersive middle-infrared spectrometer. Food
Control 11.4, pp. 291-296.

[11] Grassi, Silvia, et al. (2014) Modelling milk lactic acid fermentation using
multivariate curve resolution-alternating least squares (MCR-ALS). Food and
bioprocess technology 7.6, pp. 1819-1829.

[12] Grassi, Silvia, et al. (2013) Monitoring of lactic acid fermentation process using
Fourier transform near infrared spectroscopy. J. Near Infrared Spectrosc 21.5,
417.

[13] Hakimi, Saeid, Jafri Mohd Rohani, and Mona Hemmatboland. (2014)
Application of Design of Experiments to Homemade Yogurt ProductionProcess.

57



Innovation and entrepreneurship, ISSN 1314-9253 Volume IV, number 2, 2016

Jurnal Teknologi 68.4.

[14] Kutovancheva, G. (2016) Improvement of interactive presentation system with
additional device for image recognition. Applied scientific journal Innovation and
entrepreneurship, vol. 4, No 1, ISSN 1314-9253, pp.44-57.

[15] Meng, R., J. Zhou, X. Ye, D. Liu. (2012) On-line monitoring of yogurt
fermentation using acoustic impedance method. Applied Mechanics and
Materials 101-102, pp. 737-742.

[16] Mladenov, M., S. Penchev, M. Deyanov. (2015) Complex assessment of food
products quality using analysis of visual images, spectrophotometric and
hyperspectral characteristics. International Journal of Engineering and Innovative
Technology (1JEIT), Vol. 4, Iss. 12, June 2015, ISSN: 2277-3754, pp.23-32

[17] Mucchetti, Germano, Monica Gatti and Erasmo Neviani. (1994) Electrical
conductivity changes in milk caused by acidification: determining factors. Journal
of dairy science 77.4, pp. 940-944.

[18] Paquet, J., et al. (2000) Electrical conductivity as a tool for analysing
fermentation processes for production of cheese starters. International Dairy
Journal 10.5, pp. 391-399.

[19] Peris, M., L. Escuder-Gilabert. (2013) On-line monitoring of food fermentation
processes using electronic noses and electronic tongues: A review." Analytica
chimica acta 804, pp. 29-36.

[20] Picque, D. and G. Corrieu. (1988) New instrument for on-line viscosity
measurement of fermentation media. Biotechnology and bioengineering 31.1, pp.
19-23.

[21] Saucedo-Castaneda, G., M.R. Trejo-Hernandez, B.K. Lonsane et al. (1994)
Online automated monitoring and control-systems for CO, and O, in aerobic and
anaerobic solid-state fermentations. Process Biochem 9, pp. 13-24.

[22] Shivacheva, G., V. Nedeva, M. Yaneva, D. Georgieva. (2015) Software for
building virtual laboratories. XXIV International scientific conference
“Management and quality” for young scientists, ISSN: 1314-4669, pp. 292-300.

[23] Sivakesava, S, J. Irudayaraj and D. Ali. (2001) Simultaneous determination of
multiple components in lactic acid fermentation using FT-MIR, NIR, and FT-
Raman spectroscopic techniques. Process Biochem 37, pp. 371-378.

[24] Soukoulis, C. et al. (2007) Industrial yogurt manufacture: monitoring of
fermentation process and improvement of final product quality. Journalof dairy
science 90.6, pp. 2641-2654.

[25] Svendsen, C., T.Skov, F. W. J. van den Berg. (2015) Monitoring fermentation
processes using in-process measurements of different orders. J. Chem. Technol.
Biotechnol., 90:244-254. doi:10.1002/jcth.4483.

[26] Vaccari, G., E.Dosi, AL.Campi, A.Gonzalezvara, D.Matteuzzi, G.Mantovani.
(1994) A near-infrared spectroscopy technique for the control of fermentation
processes - an application to lactic-acid fermentation. Biotechnol Bioeng 43, pp.
913-917.

[27] Van Steenkiste, F., K. Baert, D. Debruyker, et al. (1997) A microsensor array for
biochemical sensing. Sensors Actuators B - Chem 44, pp. 409-412.

[28] Zlatev, ZI., M. Petev, A. Dimitrova, V. Simeonova, S. Dinev, J. Dineva. (2015)

58



UHosayuu u npedrnpuemadyecmso, ISSN 1314-9253 lodunHa IV, 6pod 2, 2016

Analysis of methods and tools for evaluation the quality of yogurt. Journal of
Innovation and entrepreneurship, year Ill, vol.1-2, ISSN 1314-9180, pp. 41-57.
[29] http://www.cem.com/content920.html (available on 23.04.2016)
[30] http://www.jumo.ca (available on 01.05.2016)

KoHTakTu: Contacts:

3natuH 3nateB, AHTOaHeTa lumMnTpoBa, Zlatin Zlatev, Antoaneta Dimitrova,
CraHka banyeBa, MupocnaB BacuneB Stanka Baycheva, Miroslav Vasilev

Tpakuninickn yHmBepcuteT — CTapa 3aropa, Trakia University — Stara Zagora,
dakynteT ,, TexHuka n TexHonoruum", Faculty of Technics and Technologies
rp.Am6on, 8602, yn.“Npad UrHatnes” Ne 38 Graf Ignatiev 38, 8602 Yambol, Bulgaria

e-mail: zlatinzlatev@hacker.bg

59



