lMpobniemu 300iHXeHepii ma eemepuHapHOi MeGUUUHU

biological processes. Perhaps increased dosage adversely affects the production of growth hormone. For
an objective answer to the questions necessary to conduct comprehensive studies.
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AHomaujisi. BusHa4yeHHs1 cmyrneHsi MapMypogocmi M’sica Micmumb nid20moeKy 3pa3ka, CKaHy8aHHs
tioeo BinsiHKU NeeHoI nnowji 8 HopHO-BIOMy pexumMi 3 HaCMyrnHOK KOMITI0MepHO 06pPO6KOK 300paxeHHs,
a nomim ob4uceHHs KoegiuieHmy MapMypo8ocmi, K 8IOHOWEHHS 3a2arbHOI MIoW,i C8imMuX 8KI0HYeHb G0
3aearbHoI nnow,i sudineHor dinsiHKu 3paska, sike MoMHoxXytoms Ha 100 %.

Knroyoei croea: aHaniz 306paxeHb, M’CO, MapMyposiCmkb.

AkTyanbHicTb npo6nemu. M’sico € 6araTOKOMNOHEHTHUM, BapiabenbHUM 3a CBOIM CKragoMm i
BMacTVBOCTSIMU NPOAYKTOM TBAPUHHOIO NOXOXKEHHS. 3riaHo 6aHKy CTaHAapTU30BaHMX HAayKOBO-TEXHIYHNX
Tepminie AN YkpHOHLL: «mapmypoBicTb M'sica — Lie XMPOBI MpoLlapkun B cepeauHi M’'a3iB, WO HagarTb M'Scy
noaibHocTi 4o Mapmypy» [1]. Came Ui npolwwapkn pobnsTe CMak M’sica COKOBUTUM i HiXXHUM. ICHye BaraTo
cnocobiB BU3HAYeHHs1 MapMypoBOCTi M'sica. [ns OuiHKM MapMypoBOCTi SIMOBUYMHM B AMepui
(HauioHanbHuid ctaHaapT U.S.D.A. Quality Grade), Asctpanii Ta Hogit 3enaHnaii (HauioHanbHUiA ctaHgapT
Beef Marbling Reference Standards), Anowii (HauioHanbHuit ctangapT JVGA. New beef carcass grading
standards) Ta 6araTbox iHLUMX KpaiHax BUKOPUCTOBYETLCS OCUTb TOYHA TEXHONOriA: pobuTbCs 3pi3 BiapyOy
3 HalgoBLUOrO M'A3a CNMHU B CTPOro BU3HAYEeHOMY Micui (Ha piBHi 12-ro pebpa), uei 3pi3 NopiBHIOWOTL 3
eTanoHoM. [Mpu UbOMYy TakoX BpaxOBYETbCA BiK TBapuHW. Y pesynbTaTi koMmOiHauil ABOX OCHOBHMX
napameTpiB (BiK i CTyniHb MapMypOBOCTi) BCIi€l TyLLi MPUBNACHIOETLCA OAMH 3 paHriB AkocTi. B Pocii icHye
HauioHanbHWM cTaHgapT [2], 3rigHO SKOMY BUAINSAIOTL YOTUPW KNacu MapMypoBOCTI ANOBUYMHK: 1)
HacuyeHy; 2) nobpy; 3) nomipHy; 4) HeBenuky. [ns BUSHa4YE€HHA MapMypOBOCTi BUCOKOSKICHOT SNOBUYNHMN
BMKOPUCTOBYIOTb €TanoHHY LuKany mapmypoBocTi. Ane yci Li cnocobu rpyHTyTbCst Ha cuctemi 6anbHMX
OLIHOK SIKOCTi M’sica i TOMY HOCSITb NEBHOKO MipOto CyB'EKTUBHUIA XapakTep.

Bigomuin cnocib oLiHKM MapmypoBOCTi BUCOKOSIKICHOT SNOBUMYMHM 3@ AOMOMOIOK KOMM'IOTEPHOro
aHanizy 300paxeHHs nonepeyHoro nepepisy 3paska [3]. 3pa3ok ckaHytoTb, NOTIM KONbOPOBI 300paKeHHSI
nepeTBOPOOTL A0 Uudposoro Burnsay. dani suginaote 3 — 5 AingHok («nnsM») Ha 306pakeHHi 3paska
niametpom 2,5 — 3 CM KOXHa i B aBTOMATMYHOMY pexumi obpobnsoTb ix 300paxeHHst. CTyneHb
MapMypOBOCTi BU3Ha4aloTb, SIK BiAHOLIEHHS NMOLLi XMpoBoi dpakuii (6innx BkoYeHb Ha 306paxeHHi) Ao
NNoLi M'A30BOI TKAHNHW (YEPBOHNX AINSHOK M'A3y) B KOXHIi nnsiMi. Hegonikom BigoMoro cnoco®y € Te, Wwo
CTyneHb MapMypoBOCTi M’sica BM3Ha4valoTb 3 aHanidy KonbopoBoro 3obpaxeHHs1 3paska. lMpu ubomy
MOPIBHSAHHA KOMbOPIB NPOBOASATL MO BiAHOLIEHHIO A0 (hIKCOBAHOrO BiATIHKY YepBOHOro. Ane BigOMO, WO 3
BiKOM 4epBOHi BIiATIHKM M’sica CTaHOBMSATLCb Ginbll HACMYEHUMMW: YMM cTapilla TBapuHa, TUM CUIbHille
3MIHIOETBCS KONip 1 M'sica Big poXXeBOro 4o piBHOMIPHO YepPBOHOrO, a NOTIM A0 TEMHO-4epBOHOro. Ha konip
M'sica TakoX BNMBalOTb NMOPOAA, YMOBW BIiAroAiBNi Ta yTPMMaHHS Xygobu, Tomy BiporigHiCTb BU3HAYEHHS
CTYMNeHsi MapMypOBOCTi M’ica BUKIUKAE NEBHI MUTAHHS.

3aBAaHHAM AocCnifXKeHHA € YOOCKOHaNeHHs cnocoby BM3HAYeHHA CTyneHs MapMypoBOCTI M'fica
LUASXOM MiABULLEHHST BipOriAHOCTI BUMIpIOBaHHA KoediuieHTa MapMypoBOCTi B aBTOMaTUYHOMY PEXUMI
aHanisy umucpoBoro 3o00paeHHsi nepepidy 3pas3ka. [Ans po3B’si3aHHS MOCTaBMEHOro 3aBgaHHA Oyno
3acTOCOBaHO 4YopHO-6ine uudpoBe 300pakeHHs1 3paska 3 BUAINEHHSM OiNsHOK dikcoBaHOl nnowi. AKLwo
umncpoBe 306paxkeHHst 06pobnsATL B cTaHaapTHIM mogeni RGB, 1o rmmbuHa Konbopy Ans KONbOPOBOro
306paxeHHs ckrnagae 24 6it, a anst YopHo-6inoro (3 256 BigTiHkamu ciporo) nuie 8 6iT. Tomy Npu BUAINEHHI
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CBITNMX OiNAHOK Ha YOPHO-B6iNoMy 300padKeHHi Po3KuA CXOXMX NiKCeniB MEHLUUA, HiK Ha KONMbOpPOBOMY
306pakeHHi BHAcnigok MeHLIOT rmbunHn konbopy. Came TOMY BiZHOLLEHHS XXMPOBUX BKIOYEHb 40 MOBHOI
NnoLi 3paska € NPoNopLiNHUM BigHOLLEHHIO 3aranbHOT NOLLi CBITNNX BKMOYEHb HA NEBHIM AiNsHUi 3pa3ka
[0 3aranbHOT NoLWi L€l AinsHK1 He3anexHo BiJ HacM4eHOCTi YePBOHOIO KOMbopy M’'sica.

Matepian i MmeTtoau pocnigxeHHsA. Byno BigibpaHo 24 3pisiB Biopy6GiB SNOBUYMHM 3 Pi3HMX Tyl
BikoM Big 9 0o 40 micsuiB 3 HAQOBLIOIO M'si3a CNMHK Ha piBHI 12-ro pebpa 2 cm 3aBToBLUKN. KoXHUi1 3pa3ok
crnovaTKy CKaHyBanu, a noTiM noro 3ob6paxeHHs obpobnsanu Ha komm'loTepi 3a JOMOMOrow nporpamu
«Adobe Photoshop CS6 13.1.2». [inst uboro yci 306paxeHHst bynu oTpMMaHi y YopHo-6inomy Burnsay, gani
Ha KOXHOMY 3 HUX Yy cepeauHi 3paska Buainsanu AinsHky poamipom 20x20 nikcenie, To6TO 3aranbHO
nnoweto 400 nikceniB. Ha KoXHil QinsiHLI aBTOMATUYHO BUMIpIOBanuM 3ararnbHy MoLLy CBiTNMX BKITHOYEHb
(Takox y nikcensx).

Pe3ynbTaTtn gocnigxeHHA. [JaHi BUMiptoBaHb, SKi yNopsiAKoBaHi 3a Mipoto cnagaHHs Mol CBIiTNnx
BKIIOMEHb, HaBedeHo B Tabnuui 1. 3a 4ONOMOrol MeToAiB KnacTepHOro aHanisy yci pesynbTaT MoXHa
po30MTH Ha 4 rpynu, ik Lie nokasaHo B Tabnuui. KoxHin rpyni Bignosigae cBili NEBHWIA CTYNEHb MapMypOBOCTI
m’sica: 1-i — Hacu4eHun; 2-n — nobpwui; 3-i1 — NOMipHWUIA; 4-i — HeBenuKMn. Po3noain pe3ynbTyo4voi o3Haku
BCepeauHi KOXHOT rpynu 6yB HabnmxkeHM 4o HopmarbHoro. CepefiHi 3HaYeHHS NPOLEHTHOTO BigHOLUEHHS
MOBHOI NIIOLLi CBITNNX BKIMKOYEHb 0 3aranbHOT MnoLi 4insHkM 6ynu HacTynHumu: ansa 1-1 rpynu — 15,83 %;
ana 2-i— 9,50 %; ana 3-1 — 5,63 %; ana 4-1 — 2,29 %. BignosigHi ctaHaapTHi BiOX1NeHHs (0) CTaHOBUMU:
ansa 1-i rpynu — 1,51 %; gna 2-i — 0,76 %; ans 3-1— 0,96 %; ans 4-i — 0,62 %. HagiiHa NMOBIpHICTb pisHuLi
rpynosux cepefHix 3a CtbtogeHToM nepesuilysana 99,9 % (60 usa pisHuua 6yna GinbLuoto 3a 30). AKLo 3a
3HaUYeHHsAM pe3yrnbTy4oi 03HaKU NobyayBaTW KPMBI HOPMArbHOro PO3MOAINY ANs KOXHOI rpynu, TO BOHW
MaloTb HaCTYMHi TOYKU NEePeTUHy: Ha Mexi 1-2 rpyn — 6nusbko 12 %; Ha mexi 2-3 rpyn — 6nusbko 8 %; Ha
mexi 3-4 rpyn — 6nm3bko 4 %. TobTOo, KO 3HAYEHHS MPOLIEHTHOMO BifHOLUEHHS MOBHOT MIIOLLi CBITNNX
BKITHOYEHb 40 NOBHOT NMNOLWi AiNsHKM nepesuwye 12 %, T0 CTyneHb MapMypoBOCTI M'iCa HAaCUYEHWI; AKLLIO
e BiJHOLUEHHSI 3HaxoanUTbCs B Aiana3oHi 8 % — 12 %, To cTyneHb MapMypoBOCTi f0OpUIA; SKLLO B Aiana3oHi
4 % — 8 %, TO CTyneHb MapMypOBOCTi MOMiPHUI; SIKLLO MPOLLEHTHE BiQHOLIEHHS € HXYMM 3a 4 Y%, TO CTyMneHb
MapMypOBOCTi HEBENUKUA. TakMM YMHOM, BiAHOLLEHHS NOBHOI MMOLLi CBITNMX BKMOYEHb 4O NOBHOI NAOLL
[insHKW, noMHoxeHe Ha 100 %, MoxHa TIyMaunTm sik koedpilieHT MapMypoBOCTi M’sica.

Tabnuus 1
Pe3ynbTaTi BUMiptoBaHHA NOLLi CBITNIUX BKITIOYEHb

Ne 3aranbHa nnotua caiTnmx BigHoLlleHHs 3aranbHOT NNOoLLi CBITNNX =

3paska BKJTHOYEHb, MiKCENiB BK/OYEHb [0 NMOBHOT NOLLi AINAHKN Y g_»
BifcoTKax L

1 72 18,00

2 68 17,00

3 65 16,25 1

4 60 15,00

5 59 14,75

6 56 14,00

7 43 10,75

8 40 10,00

9 38 9,50 2

10 36 9,00

11 36 9,00

12 35 8,75

13 28 7,00

14 25 6,25

15 24 6,00 3

16 21 5,25

17 19 4,75

18 18 4,50

19 13 3,25

20 11 2,75

21 9 2,25 4
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22 8 2,00

23 8 2,00

24 6 1,50
BUCHOBKM

3anponoHoBaHui Crocid BU3HAYEHHS CTYNEHS MapMypPOBOCTI M'sica JO3BOJISIE:
1. O6’ekTUBHO i BipOriAHO BU3Ha4YaTK CTYNeHb MapMypoBOCTi M’sca.
2. ByTn peanizoBaH/M NOBHICTIO B aBTOMaTU4HOMY PEXUMI.
3. 3a cBO€E NPOCTOTOM | HAAIHICTIO 3HAWTU 3aCTOCYBaHHS B OpraHax BeTEPUHAPHOT eKcnepTnau, a
TakoX Ha nignpuemcTBax TOPriBni Ta rPOMaACbKOro XxapyyBaHHS.
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MNPUMEHEHWE COBPEMEHHbIX KOMMBIOTEPHbLIX TEXHONOM W ANA ONPEAENEHNA CTEMEHU
MPAMOPHOCTW MACA.
FetmaHey O.M., Opo3gos A.A., MagekoB M.E. E-mail: getmanets_oleg@ukr.net

AHHOTauusi. OnpefeneHve CTEMNEHUM MpPaMOPHOCTM Msica BKIOYAeTT MoAroToBKy o6pasua,
CKaHMpOBaHME €ro y4acTka OnpeferieHHON nnowagn B 4YepHO-0ernom pexume C nocreaytoLlen
KOMMblOTEPHOW 06paboTkoi M3obpaxeHuss, a 3aTeM BbluMCrieHe KoadduuMeHTa MPaMOPHOCTM, Kak
OTHOLLEHWE 06LLel NnoLwaan CBeTNbIX BKIOYEHWA K NOMHOM nrowaan BblaerneHHoro yyacTtka obpasua,
KoTopoe ymHoxatoT Ha 100%.

KntoyeBble crioBa: aHanus n3obpaxeHuin, MsCo, MpaMOpPHOCTb.

APPLICATION OF MODERN COMPUTER TECHNOLOGIES TO DEFINITION OF MEAT MARBLING
DEGREE
Getmanets O.M., Drozdov A.A., Izvekov M.E. E-mail: getmanets oleg@ukr.net

Summary. The aim of the paper is improvement of the method of determination the degree of meat
marbling by increasing the reliability of measuring the marbling automatically by computer analysis of the
digital image of sample cross section. For solving this problem black-and-white digital image of the sample
with the allocation of plots of a fixed area has been applied. If the digital image is processed in the standard
model RGB, then the color depth for color images is 24 bits, and for black-and-white images (with 256
shades of gray) only 8 bits. Therefore, the allocation of light areas in black-and-white digital image variation
of similar pixels is smaller than that in the color image due to the lower color depth. Consequently, the ratio
of fat inclusions to the total area of the sample is proportional to the ratio of the total area of light inclusions
to the total area of the site of sample, regardless of the saturation of red color of meat.

Determination of the meat marbling degree includes sample preparation, scanning of their certain
site in black-and-white regime with further computer white-and-black digital image analysis, and then the
calculation of marbling coefficient as the ratio of the area of the light inclusions to the total area of the site of
sample, which is multiplied by 100 %.

The method of evaluating highly marbled meat has been tested by black-and-white digital image
analysis. The images of the cross section of the longissimus dorsi muscle at the level of 12th rib thickness
of 2 cm were obtained from 24 carcasses of cattle from 9 months to 40 months. By the cluster analysis
method all the results of measuring the marbling coefficient were divided into 4 groups. Each group
corresponds to a certain degree of meat marbling: 1 — rich; 2 — good; 3 — moderate; 4 — small. It has been
shown, that, if the value of marbling coefficient exceeds 12 %, then the degree of marbling is rich; in the
range of 8 % — 12 % the degree of marbling is good; in the range of 4 % — 10 % the degree of marbling is
moderate; if the value is below 4 %, the degree of marbling is small. The proposed method allows to
determine the degree of meat marbling objectively and reliably and to be realized in fully automatic mode.

Key words: image analysis, meat, marbling.
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