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Pedepat. Llens ncciaenoBaHust COCTOUT B ONMPEIEICHUH CTPYKTYPHBIX XapaKTEPUCTHK TEKCTYPhl OXJIQKAESHHOTO U 3aMOPOXKEHHOT'0 MsIca Kyp
u uHaeek. OOBEKTOM MCCIIeNOBaHUS ObUIM KypHUHAs M MHAIOIIMHAS TPYAKH U HOXKKH B 3aMOPOXKEHHOM H OXJIQKIAEHHOM COCTOSTHUH.
HcenenoBanust OCYIIECTBISUIN € TIOMOMIBIO JIBYX METONOB — aHanu3 npoduist teketypsl (TPA) u cisura Warner-Bratzler (WB). O6mmit
XUMHUYECKHUI COCTaB ONpPEAeNWIM MO MeTogaM: oOmui Oenok — no Keenbaanio, yrieBojbl, KMpbl U OOILIYI0 30JIy B COOTBETCCTBHH C
U3BECTHBIMU MeToziaMu. OOpasipl OJIM3KU 110 COAEPHKAOIIMIO OelKa B MASHTHYHBIX aHATOMUYECKUX Yy4acTKaX, UMEIOT HEKOTOPbIe OTIIMYHS
B COJEP’KaHHU XMPa M MUHEpAIbHBIX BEIIECTB. Pe3ynbTaThl MCCIENOBAaHMS MOKA3bIBAIOT, YTO COAEPIKAHUE BOABI B HOXKKAX M IpyAKax
WHJICHKN HUKE 110 CPABHEHUIO C KypHILIEH NP PHUMEPHO OTMHAKOBOM coziepxanuu Oenka. [1o nanHpIM 1ucniepcuonHoro aHanuza (ANOVA),
HaOJIIo1aNach CTaTUCTHYECKas pasHHULA MEXIY CIBHIOBBIMU CHJIAMH OXJIXKJICHHBIX M 3aMOPOXKEHHBIX KYPHUHBIX HOXKEK, HO HUKAaKHX
JIOCTOBEPHBIX OTIMYMN B pE3yNbTaTaX CIABHIOBUX XapaKTEPHCTHK OXJIAXICHBIX M 3aMOPOXXEHHBIX 00pas3loB KypHUHOI TPyIKH He
o6HapyxeHo. [TapaMeTpsl, ToTy4eHHbIe MeToJoM Y opHepa—bpatiiiepa Xopomo KOpenupyIoT ¢ XapaKTePUCTHKAMU IIPOYHOCTH, YKUIUCTOCTH
Y TBEPJOCTH, MOJIy4E€HHBIE METOJIOM aHaJIu3a TeKcTypHOro npoguist. [TonydeHbie pe3yabTaTsl CBUIECTEILCTBYIOT O TOM, YTO HCCIEAyeMbIe
00pa3ibl UMEIOT pa3Hble TEKCTYpPHBIE XapaKTEPUCTUKH B 3aBUCHMOCTH OT BHJA Msica M TEPMHYECKOro cocTosHMSA. MeTonsl YopHepa—
Bpawiepa u merox ATII B couetanuu ¢ APYTHMH, MOTYT OBITh HCIOJIB30BAaHBI JJIS ONpPEACICHUS B KAKOM TEPMHUYECKOM COCTOSHHHU
(0XJ1XKIEHHOM MJTH 3aMOPOXKEHHOM) HAXOAMJIOCHh MSICO MHACHKU U KYPHLIBL.

KioueBble ciioBa: MsCO, mmeﬁxa, KypHulia, 3aMOPOKECHHOEC, OXJIAXKIACHHOC, METOAbI OLICHKU IIPOYHOCTHLIX XapaKTCPUCTUK
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Summary.The purpose of the study is to determine the structural characteristics of the texture of chilled and frozen meat of chickens and

turkeys. The object of the study were chicken and turkey breast and legs frozen and refrigerated. Research was carried out using two methods

- the analysis of the profile of texture (TPA) and shear Warner-Bratzler (WB). The total chemical composition determined by methods: total

protein - Kjeldahl, carbohydrates, fats and total ash down in the relevant known methods. Samples have similar protein containing identical

anatomical sites, have some differences in the content of fat and minerals. The results show that the water content of the turkey breasts and

legs lower than with the chicken at about equal protein content. According to analysis of variance (ANOVA), a statistical difference was

observed between the shear forces of refrigerated and frozen chicken legs, but no significant differences in the results of the shear character-

istics of the refrigerated and frozen chicken breast samples were detected. Parameters produced by Warner-Bratzler correlates well with the

characteristics of strength, hardness and wiry, obtained by texture profile analysis. The results indicate that the test samples have different

textural characteristics depending on the type of meat and the thermal state. Methods of Warner-Bratzler and ATP method in combination

with others, may be used to determine in which the thermal state (chilled or frozen) were meat turkey and chicken.
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BBenenne

HekoropbiMu W3  Hamboiiee  Ba)KHBIX
CCHCOPHBIX Ka4yeCTB MsCa SIBISIOTCS: BHEIIHMI
BUJI, COYHOCTh, BKYC, TEKCTypa U KOHCHUCTCHIIUS
(Barton-Gade et al. 1988). TekcrypHble
NOKa3aTeM MsCa MNTHIBI BO MHOTOM 3aBUCST
OT 300TEXHHYECKUX OCOOCHHOCTEH, TaKuMX Kak
JMeTa, BO3PACT U AHATOMHYECKUE XapaKTEPHCTUKH,
Hampumep Tuma Mbimi  kuBoTHbIX  (HUFf &
Parrish, 1993; Ouali, 1990; Zamora, 1997).
TekcTypHblE ~ XapaKTEpUCTHKH  OLCHHBAIOT IO
pazMYHUAM  TIOKa3a-TeNsIM, KOTOphIE BapbUPYIOT
B 3aBUCHMOCT OT IEJI HCCIICNOBaHUs (HarpuMmep,
TBEpPIOCTb, MPOYHOCTB, AIACTHYHOCTB, KUIUCTOCTH
co4gHOCTh (Szczesniak, 1963) 1 TUMKOCTS).

TekcTypa npeacTaBiasieT co00HW CEHCOPHBIN
MHJIMKATOP, KOTOPBI MOXET ObITh 00Jiee TOUCH,
YeM OPraHOJICNITUIECKHE OPraHbl YyBCTBB YEIOBEKA.

IIpy MHCTPYMEHTAIBHOI OLICHKE TEKCTYPbI
MsiCa YacTO  HCIOJB3YIOT  TEKCTYPOMETPHI —
YCTPOWCTBA, KOTOPbIE aHAIM3HPYIOT COMPOTHBIICHHE
TKaHEH KaK MpH CIIBUIe TaK U TP CIKATUH 00pa3ua
(Huidobro et al. 2005). Haubonee pacrpocTpaHeH-
HBIi METOJ, KOTOPBIH OOBIYHO HCIONB3YETCs
B Ka4eCTBE HHAMKATOpPAa CEHCOPHOW TBEPAOCTH,
aTO TecT caBura YopHep-bpartmep (Bratzler,
1932; Warner, 1928). D10 omuH HM3 HEMHOTHX
METOJIOB, HCTIONb3yEMbIX JUTS HCCIICIOBAHUS ChIPOTO
MsCa W JAIONIMX OOBEKTHBHYIO  WH(GOPMAIIUIO
0 paboTe cuII cABUra.

Hpyroii pacrpocTpaHEeHHbIN METOH
M3y4eHHUs] TEKCTYPHBIX TIIOKa3aTesieil — aHaiu3
npodust rekctypol (Guerrero & Guérdia, 1999),
KOTOPOH  PEIKO HCIOJB3yeTCs Ul HAyYHBIX
pa3paboTOK MpPU HCCIIEOBAHUH CBHIPOTO Msica.
DTOT METOA TMO3BOJICT ONPENESNUTh  OoJee
HIMPOKHIA CEKTP TEKCTYPHBIX MOKa3aTeseH, TAKUX
KaKk  TBEpPAOCTb, IPOYHOCTb,  IJIACTHYHOCTb,
PE3HHUCTOCTD, KHIUCTOCTh U JunkocTh (Ruiz de
Huidobro et al., 2001). Ilens HacTosimieit pabOThI
COCTOUT B CPaBHHUTEIBHON OICGHKE HHCTPYMEH-
TaJbHBIX ~ METOJOB  ONpPEJACNICHUS  TEKCTYphI
(WB uin TPA) cbiporo, 0XJ1aKaeHHOT0 1 3aMOpO-
’KEHHOTO Msica MTHIIBI.

11 Marepuaibl 1 METOIBI.

OOBeKTOM HCCHeIoBaHusl ObUTM KypHHAs
1 MHIIOMIWHAS TPYAKH M HOXKKH B 3aMOPOKEHHOM
1 OXJIQXKJICHHOM COCTOSTHHH.

OO6pasipl ObLIM 3aKYIJICHBI B CIICUATU3H-
pOBaHHOM MarasvHe TpU COOJIOAEHUS CPOKOB
XpaHEHNs], yKa3aHHBIX Ha STHKETKAX, B 3aMOPOKEHHOM
U OXJIQXKJICHHOM BHIAX.

Jlnst cBsizu ¢ pepakuueii: post@vestnik-vsuet.ru

3aMOpOKEHHBIE ~ 00pasllbl  OTTauBald
Ha BO3MyXe mpum  Temmeparype 15°C  mo
temneparypel B TOonme 0-4 °C.  HM3mepenue
00pa3uoB nmpoBoAwIHN pu Temmeparype 10-12 °C.
Msico oOBajIMBaIM W Hape3aid KyOMKaMH pa3MepoM
10 IUpUHE, [UIHHE, BBICOTE  COOTBETCTBEHHO
30 x 30 x 15 MM 151 n3MepeHus IpoGuiIsi TEKCTYpPBI
KyCKH IpSIMOYIOJIBHOH  (pOpMBI € pa3mMepamu
30 x 60 x 15 MM B COOTBETCTBHUH C OIIPEJICIICHIEM
TEKCTYpBI MeToioM Y opHepa-bparmepa (WB).

DU3HKO-XUMHYIECKHE HCCIICI0OBaHUS
MPOBOJMIIM B aKKPEJAUTOBAaHHON  JlabopaTopuu
NUPX (IInoBauB). DKCrEpUMEHTHI MTPOBOAUIIHICH
C TMIOMOIIBIO CTAHAAPTHBIX METOAOB HCIIBITAHUM:

e OmpeneneHne coaep>kaHus BOJIBI

e BJIC 15437:1982;

e Omnpenenenne obmero 6enka mo Knenb-
nmamo BJIC 15438:1989;

e Ormpenenenue xupa B anmapare

e Cokcnera BJIC 1549:1992;

e Omnpenenenue yrnesoaos B bJIC 7169:

e 1989;

e OmpeneneHue MHUHEPATBHOTO COCTaBa B
BAC 7646:1982;

Usmepenue TEKCTYPHBI MIPOBOIHITU
C TIOMOIIIBIO0 aHAMHM3aTopa TeKCTyphl Stable Micro
Systems TA.XT2PIus B COOTBETCTBHH C METOIOM
anammza mpodwirst Tekctypsl (TPA) u metomom
ciBura B cooTBeTcTBMM ¢ Warner-Bratzle.
Jlist 00paboTKH Pe3yabTaToOB ObLIO MUCIIOIB30BAHO
nporpamHoe obecrieuenue Texture Exponent 6.1.

IIpodpunms  TekcTypel  OBIT  W3MEpEH
C TIOMOIIIHIO MATHHIPAIECKOTO JIaTInKa
muametpoM 50 Mmm.  CKOpOCTh  TIpECCOBaHUS
coctaBisuta 1 mm/c, medopmaruio GUKCHpOBaIH
B TedeHHe S5 MUH. Bpems oxunanus Mexay AByMs
3HaueHusMu  Obuto  S5c. Tect mo YopHepy-
Bparuepy (WB) Obuicnmenan ¢ mOMOIIBIO
CIICTIMATBHBIX  JIE3BUH  V-00pa3Hoil  (hOpMEL
Ckopocth cnapura Obuia 1 MMm/c, BO3IEHCTBUE
OCTaHOBJIMBAJMM IIOCJE TOro, Kak mpoba Obuia
MOJTHOCTBIO pa3pe3aHa.

1.2 Pesymeratel Metoma cumBura (YopHep-
Bpatmniep meton):

B srom Merome se3Bue OIyCcKaeTcs Ha
oOpaser; MsAca C  HEKOTOPBIM  IOCTOSIHHO
CKOpOCThIO. B Hawane B3aMMOJACHCTBUS JIC3BHE
»BIaBIMBaeTcsa" B o0Opaser, HO MOCJIE TOro, Kak
MPOMU30IIlJIa ONpeAc/ICHHass ero aedopMalius,
MEXMOJICKYJISIPHBIE CBSI3M B 00pasile HauYMHAIOT
pa3pymarbcs U UAET IPOIECC Pe3aHuUs.

[NoydeHHbIe pe3yabTaThl AHAJIOTHYHBI PE3YJlb-
TaraMm Apyrux yueHsx (Mymiakaesa, M.O. 2012).
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HapaMeTpaMH, MOJIYYCHHBIMU I10 MCTOAY

I[e(l)OpMaLII/I}I J0 OJOCTHXKCHHSA MOMCHTA peSaHI/Ifl)

WB sBistores: cwia u aeopmainus CIBHra, u pabora peszamus (obmias  IUTOMIAAb  IIOJ
pabora mo gedopmarm obpasia (IUIomanb IO rpadpukoM  cuma-medopmarus).  TeKCTypHBIE
rpaduKOM 3aBUCHUMOCTH JIe(hOPMUPYIOIICH CHITBI — MOKa3aTeNX NpeJICTaBiIeHbI B Ta0uie 1.

Tabnuma 1

JlucrniepcHOHHBIN aHANIN3 MTOKa3aTeNel, yCTaHOBIEHHBIX METOAOM Y opHepa-bpatiyiepa
Table 1
Analysis of Variance of indices in accordance with the method of Warner-Bratzler
Jedopmarist criprra, PabGora mis Pabora s
Tum msica Cuna nHa casura, N MM nedopmariu, N, MM | BBINOJHEHUSI HA CJIBHT,
Type meat Power on shift, N |Deformationtion of Work of N, Mmm
shear, mm deformation, N mm | Work on shift, N, mm

OXADKACHHEIC KyPUHEIE HOXKIH 51.26 + 3.57¢ 9.10 +0.49 447.47 +38.17° 1103.75 + 102.90°
Chilled chicken legs
3aMOPOXKEHHBIC KyPHHBIC HOKKH 41.48 £5.57° 7.42 +1.96 459.78 + 23.40° 909.26 + 255.33
Frozen chicken feet
OX12KACHHBIC KYPHHEIE TPYAKH 23.57 + 4.35° 8.41+278 166.29 + 57.88° 354.75 + 41.36°
Chilled chicken breast
3aMOPOXKEHHBIC KYDHHEIC IPYAIKH 22.01 +1.07° 10.30 +2.12 163.58 + 32.50° 410.56 + 63.52°
Frozen chicken breasts
OxnasiIeHHbIC HONIKH MHACHKH 116.25 + 26.94° 12.41 +2.83 1816.46 + 90.36" | 2759.65 + 688.54°
Chilled turkey legs
BAMOPOAKCHIbIC HOKKH U3 MHACHKH | 17 55 1 31 grb 11.35 +2.38 1709.73 + 121.76 | 2738.95 + 1193.61°
Frozen legs of turkeys
OxnasiIeHHbIC TPy KU MEACHICH 39.58 + 6.96° 11.69 + 3.32 368.105 + 81.57° 802.14 + 196.50°
Chilled breast of Turkey

[lo paHHBIM = JOUCHEPCHOHHOTO — aHAIIN3a
(ANOVA), nabiromanack CTaTUCTHIECKAs Pa3HAIIA
MEXKIy CHBUTOBBIMH  CHJIAMH  OXJIKICHHBIX
1 3aMOPO’KEHHBIX KYPUHBIX HOXEK, HO HHUKAaKHX
JOCTOBEPHBIX OTJIMYMHA B Pe3yJbTaTax CABUTOB MX
XapaKTepPUCTHK ~OXJIAKICHHBIX U 3aMOPOKEHHBIX
00pa31LoB KypHHOU IPYAKU HE OOHAPYKEHO.

OxnaxkiaeHHble  HOXKKM ~ ObtM  OoJee
TBEPJBIMHU, YeM 3aMOPOKEHHBIE, BEPOSITHO, M3-32
MOTEPHU BOJIBI M3 MBIIIII. JTa Pa3HHIIA POSIBISETCS
B paboTe pe3aHusi, HO B paboTe aedopmManuu 31a
pasHuIla He BbIpakeHa. Jlnsg HOkek u3  Msca
WHJICHKH HET CTATUCTUYECKH 3HAYMMBIX Pa3THINi
MEXIY 3aMOPOXCHHBIM H OXJIaXICHHBIM MSICOM.

CormacHo IMNOJTYUYCHHBIM pPE3yJIbTaTaM,

IpyIKH

ObLIN MAT4YC, YEM HOI'M H3-3a aHAaTOMHYCCKOI'O

PacHONIOKCHHUS

MBIIIIII,

HE3aBUCHMO

OT TCPMHUYCCKOT'O COCTOAHUA obomx BHUIOB MsCa.

W3 tabmuer 1 cnenyer,

YTO OXJIAXKICHHBIC

TPYAKH Y HOXKKY MHIEEK MMEIOT 3HAYMTENILHO OoJiee

BBICOKHEC

nedopMariii - 1 paboThI
C QaHATOMHYECKUMHU

TIOKa3aTCiin

CHJIBI
pe3anrsd 110 CPAaBHCHHIO
qacTsaMHu

cnBura, paboTHI

TYyIIKA  KypHLBL

Jnst oOBbsicHeH s 3TOTO SIBIICHUSI ObLT BBITIOJIHEH CPaB-
HUTENBHBIA XUMHYECKHI aHAIN3 00pa3IoB Msca MH-
JEHKN ¥ KYPHLIBI, B3STBIX I MEXaHUUECKHX HCIIBI-
TaHui. OnpeneneHus: o0Iero XMMHIECKOT0 COCTaBa
TIPUBEICHBI B TaOmuIIe 2.

DU3NKO-XUMHUIECKHE ITOKa3aTeIn

Physical-chemical parameters

Tabnuua 2

Table 2

IMokazarens Index Kypunas rpyaka I'pyaxa nnneiiku Kypunsie HOXKH Hosxkn nnaeikun
pazer; Sample icken breast urkey breast icken legs urkey legs

006 Sampl Chicken b Turkey b Chicken leg Turkey leg

Bona,%

Water % 70.21 68,54 71,87 70,20

Benku,%

Proteins,% 21,18 21,20 18,24 18,90

Kuper, %

Fats, % 2,28 2,90 3,82 3,55

YrneBoawl,%

Carbohydrates,% <0,10 <0,10 <0,10 <0,10

MunepanbHbIH cocTaB,% 0045 0027 0014 0008

Mineral composition,% ' ' ' '
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Kak BUIHO M3 TaHHBIX TAOIUIBI 2, 00pa3Ilbl
Obutn  ONM3KM  TIO cCOZEpKaloIMIo  Oenka
B WICHTUYHBIX aHATOMUYECKHUX Yy9dacTKaxX, MMEIH
HEKOTOpBIE  OTIMYHS B COACP)KAHWU  JKHpa
Y MUHEPAIBbHBIX BelIeCTB. Pe3ynbraThl aHanmsa
MTOKA3bIBAIOT, YTO COJIEp)KaHME BOJBI B HOXKKAX
Y TPY/IKaX UHICHKH HIDKE 110 CPABHEHHIO C KypHIICH,
MIPY IPUMEPHO  OJIMHAKOBOM  COJICPIKaHUM  OerTka.
OT0 MOXKET OBITH OHOW W3 TPUUIKH O0JIee BBICOKHIX
MPOYHOCTHBIX XaPAKTEPUCTHK MSICa HHICHKH.

[Tpu ucnprtarny msica meromom ATIT mpowns-
BOJIIT ABYKpPATHOE CKaTue oOpasia C OmperesieH-
HBIM BPEMCHHBIM HHTEPBAJIOM MEXKIY CKATHIMHU.
Anamm3 npodus TEKCTYpHl MO3BOJSET TONYYUTh
Oonee TOAPOOHYHO UWHPOpMANUIO 00 MHIIEBOM
CBIpbE IO CPAaBHEHHIO c MOKa3a-TeIIIMH,
ycTraHOBJIEHHBIMA MeTonoM WB. W13 cooTHomeHus
MEKIYy TPWIOKEHHOH CWiol u nedopmarmeit
BO BPEMECHH MOKHO BBIYUCIUTEL PSJi TIOKa3aTenei,
XOpOIIO KOPPENUPYIONIUX C CEHCOPBIMH
MOKa3zaTelassMU. OJTUM  METOZIOM  ONPENEIISIOT
cnenytomiue napamerpbl (Ruiz de Huidobro et al.,
2001) (pucysok 1).

-
»

TBEPAOCTh
hardness

cHujia
force

time

mmHa 1 IUIMHA 2 L[I JINHA S iHa 4
length 1 length 2 length 3 length 4

Pucynok 1. Jlmarpamma miokazaTenedd mpoduuis
TEKCTYPBI

Figure 1. Diagram of performance of texture profile

pBpEMS

e TBepmocTb — MakCUMallbHAas BETHUYMHA
CHWJIBI TIPU TIEPBOM CXKATHHU.

e [IpodHOCTH — OTHOIIEHUE pPabOTHI Ap
npu aedopmaiuy oopasiia Ha JUIMHY 2, K padoTe

momaab 5
A, no aedopmanuu Ha JyiMHY | | ———
miomans 4
e JlumkocTs — pabora Ha mMHE 3, KOTaa
obOpa3zer MpUINIAeT K TaTIuKy (IDI0mas 3).
e DJIaCTHYHOCTH — OTHOIICHHUE JTMHBI 4 K
nnuae 1.

e OnxHOPOAHOCTH — OTHOILEHHE PadoT Mpu

mwIomans 2
MIEPBOM M BTOPOM CXKATUH | ———————
iomazs 1

e PesunucrocTs — TBEPIOCTH X OTHOPOTHOCTb.

e JKumicrocts — TBEPIOCTH X AMACTUYHOCTD X
X OITHOPOJHOCTb.

Pesynapratel  ananmm3a TPA  mokazaHsl
B Tabmuie 3. CrangapTHoe OTKJIOHEHHE
MOJTyYEHHBIX TIOKa3aTeNell o0pas3loB MEHbIIIE,
4YeM TIPY UCTIHITAHUHN Ha CIIBHT.

OTH pe3yNbTaThl aHAIIOTHYHBI TEM, W3BECTHBI
Bimteparype (Huidobro etal. 2004). Cratucrude-
CKHE Pa3IIHUMs MEXKIy TPYIIaMH ObUTH Pa3IAIiMbI
MEHBIIIE 110 CPAaBHEHUIO C METOAOM Y opHepa-bpart-
wiepa. HaOmopanuch CcTaTUCTUYECKHE —PazIUyHs
MEXKIY OXJIAKICHHOM U 3aMOPOXKEHHOM KYpHUHOM
HOXKKOH 10 TIOKa3aTeisiM JIMITKOCTH, 3TaCTUYHOCTH
1 ofHOPOJHOCTH. CTAaTUCTUYECKHUE PA3TUUMS CY-
IIECTBYIOT MEXIY OXJaXJACHHBIMH U 3aMOpOKEH-
HBIMH KYPUHBIMH I'PYAKaMH TIO IIOKa3aTeIsIM JIUII-
KOCTH, OJTHOPOJTHOCTH H PhIXJIOCTH. CTaTHCTUYECKHE
paz4ms CyIIECTBYIOT MEXIY OXJIaKISHHOHN U 3a-
MOpPO>KEHHOM HOXKKOM K3 WHAEWKH B TBEPJOCTH,
PBIXJIOCTH W BS3KOCTH. AHAIN3 KOPPEISIUU
MEXIy  TOKa3aTelsIMA  TPOBOAWICSA  IIyTeM
BBIYHCIICHUS B COOTBETCTBUU C METOJOM Ha CIIBUT
1 aHam30M npodrist TekeTypsl (p = 0,95). Haubonee
BBICOKHE KOPPEISIIAH TIOKa3HBI B Ta0mHIIE 4.

Tabnuma 3.
AHajM3 IMCIepCHH Ha MmoKaszarenu npoduis tekctypsl (TPA)
Table 3.
Analysis of variance on the performance of texture profile (TPA)
Tun msica TBeprocts, N [IIpounocts Jlunkocts, N, MM Prnactuanocts |(OgHOpoaHOCTh | Poixmocts  PKunmmcrocTs
Type of meat Hardness, N | Strength Stickiness, N, mm| Elasticity Uniformity | Looseness | Gelistet
OxJtaxIeHHBIC
KypHUHBIC HOXKKA 27.48 £7.23% |0.44 +0.10*|  0.73 £0.07° 0.68 +0.14° | 0.60£0.11° |16.40 +5.22%(10.94 +2.84"
Chilled chicken legs
3aMOpOKEHHBIE
KypHUHBIC HOXKKA 31.68 £2.97* [0.35 +£0.08* |  1.43 +0.30° 0.52+0.13* | 0.44 +0.05* |13.64 £1.97*|9.55 *1.34*
Frozen chicken feet
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[Iponomxenue tabu. 3

OxJ1a)k/IeHHbIE

KYpUHBIE TPYAKHA
Chilled chicken

breast

47.65 +11.74°

0.44 +0.12%®

1.73 £0.34°

0.69 +0.06°

0.44 +0.06*

21.00 +6.70°

14.48 +4.89

3amMopoKeHHBIE
KYpUHBIE TPYIKH
Frozen chicken
breasts

45.43 +10.91°

0.49 +0.07°

1.01 +0.28°

0.54 £0.12*

0.54 +0.08°

24.50 +12.26

13.24 £5.13"

OxJak/IecHHbIE
HOXKKH UHICHKU
Chilled legs of
turkeys

175.84 +24.82

0.70 £0.21°

1.60 +0.37°

0.61+0.17*

0.55 +0.12*

06.04 +17.299

57.39 £12.24)

3amMopoKeHHBIE
HOXKKHU WHICHKI
Frozen Turkey legs

72.54 £9.247°

0.59 +0.11%®

1.54 +0.41°

0.81 +0.30*

0.51 +0.07*

36.76 +5.418"

30.42 +15.25]

OxJak/IecHHbIE
FPYAKH UHIACHKU
Chilled Turkey
breast

30.93 £8.149°

0.47 £0.17*

1.69 +0.46°

0.68 +0.08*

0.82 +0.13°

24.71 +5.055

16.58 +2.773|

Tabnuna 4.
KoppensiuoHHbIi aHaTU3 MEX/Ty MTOKA3aTeJISIMU, BBIYUCICHHBIMU B COOTBETCTBUU
C METOJ CABHUIa U aHaju3a NPO(HIIA TEKCTYPbI

Correlation analysis between the indicators calculated in accordance
with the shift method and profile analysis texture

Table 4.

Warner Bratzler meton (Ha cisur)

< Warner Bratzler method (shear)
E Cuna cnBura Hedopmarust capura | Pabora mo cuinel cipura | PabGora cisura
) < The shear force Shear strain Work to shear forces Work shift
s TBeprocTsb
2z Hardnoss 0.7822 0.6225 0.8007 0.7516
25 :
&5 I;Fr’g:;‘r’f“’ 0.8562 0.8445 0.8660 0.8385
o 2
é g ggggz‘gg’ 0.2281 0.2545 0.2890 0.2178
B e
% S Egﬁsﬁfg;‘;‘)m 0.4232 0.3440 0.4042 0.4376
Q. (%2
=5 Sﬂﬁgﬁ%ﬁ‘g]"c“ -0.0314 0.5721 -0.0855 10.0463
=~

<
; %‘é‘fggggﬂ ess 0.6825 0.7199 0.7049 0.6545

ggﬁfgom’ 0.8021 0.7593 0.8257 0.7801
CormacHO  pe3ynabraTaM  HCCIIEIOBAaHHUS, MeHeHHH K nonuMepam). Ilpu pesanuu, koraa mpu-

CYIIIECTBYET BBICOKas KOPPEISIIUS MEXTy Mpod-
HOCTBIO W CWJIOW Ha Ccpe3, MPOYHOCTBI0 U nedop-
Malyei Jy1st cpe3a, MPOYHOCTHEO U PA0OTOH ISt C/IBHTA.

KpOMC TOTO, BBICOKasA KOppeianus
YCTAHOBJICHA MCKAY IKWIUCTOCTHBIO U CHIION
caBura, JKHJIMUCTOCTBIO H pa60T0171 Ha CABUTI.

Koppensiiust HemocTatouHa MeEXITy TBEPIOCTHIO
Y CWJION JUTs cpe3a, TBEPIOCTBIO U PaboTO# mpu
CABUIE, TBEPJAOCTHIO W pabOTOM NS cIBUTA
WM MEeXKAY  JKWIUCTOCThIO U nedopmarueit
CIBHTa, JKUIMCTOCTBIO U pabOTOM ISl CABUTA.
st oObsICHEHUSI TIONYYEHHBIX PE3YNIbTaTOB
MOYKHO TIPHBJICYh TEPMOMITYKTYAIMOHHYIO TEOPHIO
pazpymenus C.H. XXypkora (XKypkos, 1965) (B mpu-
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JIO)KEHHOE HAIPSHKEHUE COIMOCTABHUMO C MPEAeoM
NPOYHOCTH 00pasua, 3TO HANPSHKEHHE YMEHBIIACT
SHEPTUIO CBA3M MEXIY MOJIEKYIAaMH M TEeIUIOBbIC
(iykTyauuu paspelBaloT CBsi3b. B xone aanpHEH-
IIEr0 MEXaHHYECKOTO BO3ICHCTBHS MPOLECCHI CO-
€IMHEHUS] CBsA3€Hl He yCIeBalOT —3a MPOLeccaMu
UX pa3pyLIeHus 1 00pasel Msca pa3pe3aeTesl.

AHaJIOTHYHBIE MTPOLIECCH UAYT IPU MEXaHH-
YeCKOM BO3JEMCTBUM Ha 0Opasel B XOJe HCIIbITa-
gus metogqom ATIL

Ecnn of0paseny MOJTHOCTBIO pa3pyluaeTcs
IpU NPSIMOM XOZ€ IUTYHXXEPOM, TO Ipu 0OpaTHOM
XOJIe CHJIa €ro B3aMMOJCHCTBUS C IUTyHXEPOM H,
COOTBETCTBEHHO, BeIMYMHA PabOTHl A2 OKa3bIBa-
etcs paBHoii 0.
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Ecnu sxe oOpaszer 061agaeT BBICOKHMMH MIPOY-
HOCTHBIMH XapaKTEPUCTUKAMH, TO MPH HCIIBITAHUH
MeTOJIOM YopHepa—bpaiyiepa Hy)XHO TPUIIOKUTH
3HAYNTENIFHOE YCHIINE IS TIOSIBIICHUSI MHO)KECTBEH-
HBIX Pa3pbIBOB CBSI3EH, a PU U3MEPEHUH TEKCTYPHOTO
npodunst obpasel] ¢ Hepa3pyIIECHHBIMU —CBS3SIMU
OKa3bIBaET 3HAYMTENFHOE YCHJIHE Ha IUTYHXep MpH
o0OpaTHOM XOJIE.

EnuHbIii MexaHn3M pa3pyIieHust 00eCIICUNBACT
BBICOKYIO KOPPEJALMIO MEXKIYy XapaKTepPHUCTHKOHU
MPOYHOCTH 00pa3ia, onpeaencHubii Mmerogom ATIT
Y XapaKTEepUCTUKAMH YCHIIMS CIIBUTa, Jedopmarum
cnBura u paboThI CIBUTa, MOJYYEHHBIMH METOIOM
Yopuepa—bpariepa.

JUTEPATYPA

MynnakaeBa M.O. OpraHonentuueckue U (HU3UKO-
XUMHYCCKHEC TTOKA3aTCIIM Ka4YeCTBa MsiCa MHACCK IIPHU BBEIC-
HHUH B PAIMOH OMOJIOTMYECKH aKTUBHBIX BEIIECTB / YueHbIe
3amckn KazaHckoii rocyaapcTBeHHOM akaileMAN BETepruHap-
Ho¥ meauimHbl uM. H.D. baymana. 2012. C. 209.

Abdullah F.A.A., Buchtova H. The quality of different
types of chicken breast meat (organic, conventional, tender-
ized) // FOLIA. 2015. Ne 59(3). P 173-178.

Alfaig E., Angelovicova M., Kral M., Vietoris V. et
al. Effect of probiotics and thyme essential oil on the tex-
ture of cooked chicken breast meat // Acta Sci. Pol., Tech-
nol. Aliment. 2013. Ne 12(4). P. 379-384.

Barton-Gade P.A., Cross H.R., Jones J.M., Winger R.J.
Meat science, milk science and technology // In H.R. Cross &
AJ. Overby (Eds.) Amsterdam: Elsevier Science Publishers
B.V.1988. P. 141-171.

Bratzler L.J. Measuring the tenderness of meat by
means of a mechanical shear // Master of Science Thesis. Kan-
sas State College (KA). 1932.

Chen L., Opara U.L. Approaches to analysis and mod-
eling texture in fresh and processed foods—A review // Journal
of Food Engineering. 2013. Ne 119(3). P. 497-507.

de Avila M.D.R., Cambero M.I., Ordéfiez J.A., de la
Hoz L. et al. Rheological behaviour of commercial cooked
meat products evaluated by tensile test and texture profile anal-
ysis (TPA) // Meat science. 2014. Ne 98(2). P. 310-315.

Ruiz de Huidobro F., Miguel E., Blarzquez B., Onega
E. A comparison between two methods (Warner-Bratzler and
texture profile analysis) for testing either raw meat or cooked
Il Meat Science. 2005. Ne 69. P. 527-536.

Huff E.J., Parrish F.C. Jr., Bovine longissimus
muscle tenderness as affected by postmortem ageing time,
animal age and sex // Journal of Food Science. 1993. Ne
58(4). P. 713-716.

Liu Y., Lyon B.G., Windham W.R., Lyon C.E. et
al. Principal component analysis of physical, color, and
sensory characteristics of chicken breasts deboned at two,
four, six, and twenty-four hours postmortem // Poultry Sci-
ence. 2004. Ne 83(1). P. 101-108.

Rababah T.M., Ereifej K., Al-Mahasneh
M.A., Al-Rababah M.A. Effect of plant extracts on physi-
cochemical properties of chicken breast meat cooked using
conventional electric oven or microwave // Poultry science.
2006. Ne 85(1). P. 148-154.

Ruiz de Huidobro F., Cafieque V., Lauzurica S., Ve-
lasco S. et al. Sensory characterization of meat texture in suck-
ing lambs. Methodology // Investigacion Agraria: Produccion
y Sanidad Animales. 2001. Ne 16(2). P. 223-234.

Jlnst cBsizu ¢ pepakuueii: post@vestnik-vsuet.ru

3akIoueHne

MoskHO caienaTh CIeAyOLIe BEIBOBL:

1. Iloxazarenw, ompeneieHHbIe I 000nX
00pa3LoB NOKa3aIn pasInyms MEXKIY OXJIaKICHHBIM
Y 3aMOPO’KEHHBIM MSICOM KYPHLIbl M MHACHKH.

2. Meronsl Yopaepa-bpaiyepa u meron
ATII B coueTannu ¢ APpyrumMu (HaIpuMep OnTHYe-
CKOM MHKPOCKOIINH), MOTYT OBITh MCIOJIb30BaHBI
JUTSL OTIpEZIeNIEHUs] B KAKOM TEPMHYECKOM COCTOSI-
HUM (OXJIXKIEHHOM WM 3aMOPOKEHHOM) HaXO0U-
JIOCh MSICO UHACUKH U KYpPHUIIBL.

3. Tlokazarenu, ompeneneHHBIE IO Me-
Tony YopHepa-bpalpiepa Noka3pIBarOT HawiIyd-
IIYI0 KOPPEJALHUIO C TPOYHOCTD, JKUIUCTOCTBIO U
TBEPJOCTHIO, ONpPEACIEHHBIMU C MOMOIIBIO aHAa-
Ju3a IPOPUIS TEKCTYPHI.

Sasaki K., Motoyama M., Tagawa Y., Akama K. et
al. Qualitative and quantitative comparisons of texture
characteristics between broiler and jidori-niku, Japanese in-
digenous chicken meat, assessed by a trained panel // The
Journal of Poultry Science. 2016.

Szczesniak A. Classification of textural characteris-
tics // Journal of Food Science. 1963. Ne 29. P. 385-389.

Szczesniak A., Brandt M.A., Friedman H.H. De-
velopment of standard rating scales for mechanical param-
eters of texture and correlation between the objective and
the sensory methods of texture evaluation // Journal of
Food Science. 1963. Ne 29. P. 397-403.

Warner K.F. Progress report of the mechanical test for
tenderness of meat // Proceedings of the American Society of
Animal Production. 1928. Ne 21. P. 114.

Yu L.H., Lee E.S., Jeong J.Y., Paik H.D. et al. Ef-
fects of thawing temperature on the physicochemical prop-
erties of pre-rigor frozen chicken breast and leg muscles
// Meat science. 2005. Ne 71(2). P. 375-382.

Zhuang H., Savage E.M. Variation and Pearson
correlation coefficients of Warner-Bratzler shear force
measurements within broiler breast fillets // Poultry sci-
ence. 2009. Ne 88(1). P. 214-220.

Zhuang H., Nelson S.O., Trabelsi S., Savage E.M.
Dielectric properties of uncooked chicken breast muscles
from ten to one thousand eight hundred megahertz // Poul-
try Science. 2007. Ne 86(11). P. 2433-2440.

XKypxo C.H. Ycnexu ¢usnueckux Hayk. 1965.
T.87. Ne 2. C. 367 - 372

REFERENCES

Mullakaeva M.O. Organoleptic and physico-chem-
ical characteristics of meat quality of turkeys when admin-
istered in the diet of biologically active substances.
Uchenye zapiski Kazanskoi gosudarstvennoi akademii vet-
erinarnoi meditsiny im. N.E. Baumana [Scientific notes of
the Kazan state Academy of veterinary medicine n.a. N.E.
Bauman] 2012, pp. 209. (in Russian)

Abdullah F.A.A., Buchtova H. The quality of dif-
ferent types of chicken breast meat (organic, conventional,
tenderized). FOLIA, 2015, no. 59(3), pp. 173-178.

Alfaig E., Angelovicova M., Kral M., Vietoris V. et
al. Effect of probiotics and thyme essential oil on the tex-
ture of cooked chicken breast meat. Acta Sci. Pol., Technol.
Aliment., 2013, no. 12(4), pp. 379-384.

Barton-Gade P.A., Cross H.R., Jones J.M., Winger
R.J. Meat science, milk science and technology. In H.R.
Cross & A.J. Overby (Eds.) Amsterdam: Elsevier Science
Publishers B.V. ,1988, pp. 141-171.

199



Becmuux BTYHIIT/Proceedings of VSUET, Ne 4, 2016

Bratzler L.J. Measuring the tenderness of meat by
means of a mechanical shear. Master of Science Thesis.
Kansas State College (KA), 1932.

Chen L., Opara U.L. Approaches to analysis and
modeling texture in fresh and processed foods—A review. Jour-
nal of Food Engineering, 2013, no. 119(3), pp. 497-507.

de Avila M.D.R., Cambero M.1., Ordéfiez J.A., de la
Hoz L. et al. Rheological behaviour of commercial cooked
meat products evaluated by tensile test and texture profile anal-
ysis (TPA). Meat science, 2014, no. 98(2), pp. 310-315.

Ruiz de Huidobro F., Miguel E., Blarzquez B.,
Onega E. A comparison between two methods (Warner—
Bratzler and texture profile analysis) for testing either raw
meat or cooked. Meat Science, 2005, no. 69, pp. 527-536.

Huff E.J., Parrish F.C. Jr., Bovine longissimus muscle
tenderness as affected by postmortem ageing time, animal age
and sex. Journal of Food Science, 1993, no. 58(4), pp. 713-716.

Liu Y., Lyon B.G., Windham W.R., Lyon C.E. et
al. Principal component analysis of physical, color, and
sensory characteristics of chicken breasts deboned at two,
four, six, and twenty-four hours postmortem. Poultry Sci-
ence, 2004, no. 83(1), pp. 101-108.

Rababah T.M., Ereifej K., Al-Mahasneh
M.A., Al-Rababah M.A. Effect of plant extracts on physi-
cochemical properties of chicken breast meat cooked using
conventional electric oven or microwave. Poultry science,
2006, no. 85(1), pp. 148-154.

Ruiz de Huidobro F., Cafieque V., Lauzurica S., Ve-
lasco S. et al. Sensory characterization of meat texture in suck-
ing lambs. Methodology. Investigacion Agraria: Produccion y

CBEJEHHUSA Ob ABTOPAX

Mapusa M. MomuniioBa accucTeHT, MTHCTUTYT UCCIIEIOBAHUS U
pa3BuTHs NpoAyKkToB nutanus, Ilnosaus; bonrapus 4003; Oy
Bacun Anpuinos 154, masha821982@abv.bg

I'adop U. ’KuBaHoBUY A-D, AOLEHT, VIHCTUTYT UCCIICIOBAHUS U
pa3BuTHsA NpoAyKTOB nuTanus, [lnosaus; bonrapus 4003, Oy.
Bacun Anpunos 154, g.zsivanovits@canri.org

Junko I'. MopnanoB 1-p, 10IEHT, YHUBEPCUTET THIEBBIX TEX-
Honorui, [Tmosnus; Bonrapus, 6yn. Mapuna 26
d_yordanov@uft-plovdiv.bg

Jlionvuna B. AntunoBa 1T.H., mpodeccop, Kadeapa TEXHOIOrHH
TIPOTYKTOB ’KUBOTHOTO TIPOUCXOKICHHS], Boponexckuit
TOCY/IapCTBEHHBIN  YHUBEPCUTET WHXECHEPHBIX TEXHOJIOTWM, Ip-T
Pesomormu, 19, r. Boponex, 394036, Poccust, antipova.l54@yandex.ru
HBan. . MapkoB MaructpanT, kadeapa TEXHOJIOTHH IIPOTyKTOB
JKMBOTHOIO  IIPOMCXOXK/IEHWS, BOpOHEXCKMIT  TOCyIapCTBEHHbIN
YHHMBEPCUTET UHPKCHEPHBIX TEXHOIOrui, np-T PeBomoruy, 19, r. Bopo-
Hex, 394036, Poccus, ivan_marcov@abv.bg

Cepreii A. TuToB 1.T.H., IOIIEHT, Kadeapa GU3NKH, TETUIOTEXHUKI
U TEIJIOPHEPreTUKH, Boponexxckuif  rocynapCTBEHHBIH
YHHBEPCUTET HH)KEHEPHBIX TeXHosoruid, mp-t Pesomoruu, 19,
r. Boponex, 394036, Poccust

KPUTEPHUI ABTOPCTBA

Mapuss M. MomuuioBa; 'adbop U. Kusanouu, UsBan. H.
MapkoB 0030p JUTEpaTYpHBIX UCTOYHHKOB IO HCCIEAYeMOM Ipo-
Gneme, IPOBE/ICHUE IKCTIEPUMEHTA, BBITIOJIHEHHE PACUEThI
Jrogmuiia B. Anutunoa; /lunko I'. MopaaHoB KOHCynbTanus B
XO0JI€ UCCIIeIOBAHUS

Cepreii A. TuToB Hanucas pyKoIuCh, KOPPEKTUPOBAJ €€ 10 NoAa4YH
B PEIAKIHUIO X HECET OTBETCTBEHHOCTH 3a IJIaruaT

KOH®JIMKT HHTEPECOB
ABTOpBI 3a5BILTIOT 00 OTCYTCTBHHU KOH()IMKTA HHTEPECOB.
NOCTYIINJIA 03.11.2016

NPUHATA B IEYATD 30.11.2016

200

Sanidad Animales, 2001, no. 16(2), pp. 223-234.

Sasaki K., Motoyama M., Tagawa Y., Akama K. et
al. Qualitative and quantitative comparisons of texture
characteristics between broiler and jidori-niku, Japanese in-
digenous chicken meat, assessed by a trained panel. The
Journal of Poultry Science, 2016.

Szczesniak A. Classification of textural characteris-
tics. Journal of Food Science, 1963, no. 29, pp. 385-389.

Szczesniak A., Brandt M.A., Friedman H.H. De-
velopment of standard rating scales for mechanical param-
eters of texture and correlation between the objective and
the sensory methods of texture evaluation. Journal of Food
Science, 1963, no. 29, pp. 397-403.

Warner K.F. Progress report of the mechanical test
for tenderness of meat. Proceedings of the American Soci-
ety of Animal Production, 1928, no. 21, pp. 114.

Yu L.H., Lee E.S., Jeong J.Y., Paik H.D. et al. Ef-
fects of thawing temperature on the physicochemical prop-
erties of pre-rigor frozen chicken breast and leg muscles.
Meat science, 2005, no. 71(2), pp. 375-382.

Zhuang H., Savage E.M. Variation and Pearson
correlation coefficients of Warner-Bratzler shear force
measurements within broiler breast fillets. Poultry science,
2009, no. 88(1), pp. 214-220.

Zhuang H., Nelson S.O., Trabelsi S., Savage E.M.
Dielectric properties of uncooked chicken breast muscles
from ten to one thousand eight hundred megahertz. Poultry
Science, 2007, no. 86(11), pp. 2433-2440.

Zhurkov S. N. Uspekhi fizicheskikh nauk [Victories of
physical Sciences] 1965, vol. 87, no. 2, pp. 367-372 (in Russian0

INFORMATION ABOUT AUTHORS

Mariya M. Momchilova assistant, Institute of Food Research and
Development, Plovdiv; Bulgaria 4003, bul. Vasil Aprilov 154,
masha821982@abv.bg

Gabor 1. Zivanovié¢ assistant professor, PhD, Institute of Food
Research and Development, Plovdiv; Bulgaria 4003, bul. Vasil
Aprilov 154, g.zsivanovits@canri.org

Dinko G. Yordanov assistant professor, PhD, University of Food
Technologies,  Plovdiv, Bulgaria, bul. Maritsa 26,
d_yordanov@uft-plovdiv.bg

Lyudmila V. Antipova doctor of technical sciences, professor,
technology of products of animal origin department, VVoronezh
state university of engineering technologies, Revolution av., 19,
Voronezh, 394036, Russia, antipova.l54@yandex.ru

Ilvan. I. Markov master student, technology of products of animal
origin department, VVoronezh state university of engineering tech-
nologies, Revolution av., 19, Voronezh, 394036, Russia,
ivan_marcov@abv.bg

Sergey A. Titov doctor of technical sciences, assistant professor,
physics, heating and combined heat and power department, \VVoro-
nezh state university of engineering technologies, Revolution av.,
19, Voronezh, 394036, Russia,

CONTRIBUTION
Mariya M. Momchilova; Gabor 1. Zivanovi¢; lvan. 1. Markov re-
view of the literature on an investigated problem, conducted an exper-
iment, performed computations
Lyudmila V. Antipova; Dinko G. Yordanov consultation during the
study
Sergei A. Titov wrote the manuscript, correct it before filing in edit-
ing and is responsible for plagiarism

CONFLICT OF INTEREST
The authors declare no conflict of interest.
RECEIVED 11.3.2016

ACCEPTED 11.30.2016



	Введение
	1.1 Материалы и методы.
	1.2 Результаты метода сдвига (Уорнер-Братцлер метод):
	Заключение
	Литература
	References

