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RESUMO

carne bovina ® considerada umh-greodeviba
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ABSTRACT
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1 I NTRODUC¢EO

A carne vermelha ® rica em prote2nas e
mi ner ai so,coamondereg f - sf or o (8WlilLdLol AiMtSaima2a0,® 7 A
sel {BIl ESALSKEstéeéoOobpddemnersontrar deuform

me s a® taalrs emavweesgeb ags@afaarne um ali mento de
nut nati para o homem (BI ESALSKI, 2005).
O aumento da qualidade da carne estg§ rel

dos seus atri buPaorsa (aJ QM@eYiseaarlgraa md@hh)mp 0o me ot
a respeito dos paéaaOcextingpgsdlodss qualsiudad®r es |
comp(rva MI SO et, a&@lended Gpisg)atdi butos de qual.
influ°ncia na prefer°naipar tdecicoansemebemnm dne

atributos sofracoeo dal ceoma-a»eoxsodr °ncia de d

caracter2sticas intr2nsecas dos animai s qus:
(BRESSAN et al ., 2001).
A produe« carne bovina no Brasi | npcalsuseomu |

a abertura de novos mergdueechasd P amai @r eesx piom ¢
mel horia do rebanho e do ambviiesnatned od eo caruir
produt {( MREEd aRdAe A2 qu7a)l.i dade da carne dapdponde,
mel hor animal, o qual, sob determinadas con
caracter2sticas adeguadas " s demandas de me

A gen®tica amitmalt e® édpsitioerrmme nadas caract e
conmo per fil e a deposi €eRE@MpPpA ot E&ldisp £2n0 WI )v.e
ra-as de bovinos, e a escolha do mel hor per
® at pode entrada para a obten- «moduw-e« 0® x(i RMS A
al ., D0G1s3)g.rupos de bovi noBsoss &) adsr udsa cBacath u 013
ind) cUBHAVES et al ., 2017).

A c adronse z eabpur?ensoesnt a bai xo0 escore edememaai ¢
teor de gordur a8){ £RAD Ot &tt e ral me gpRt@@vUo- «poa rdae a
bovina de qualidade no ppa2nsci plaA @E nerea-pabsr gt
produzBdasi hp a®bde&snme ¢ igfeimc amenst«gor @ doani @a aN¢
no rebaehoob¢ ANB, 201

J8 o0s produmnemacadiaee maagual idmaeyez gu

apresmaitmanc i ez e ,csoumlutlo® ngcrisau de dEROSA-eb dl
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l13)ra-a MAugusgrande peixsemmdled endaoar@acd er 2 st
teriormeaprepgedcaotadegpadbdapapaEnABret a2nbl
ndo mais adamppeardado ,a 09 «ol ti anean stieo8i s nao c |
nsiegdeor um desempeBURROWRaDflaylt .- r i o

Vi sando mel horar o0os padr»es dmelphordamesirot

n®s & c bobwman ai mportante ferramenta para mel

nNtinua sendo um grande probl emaemdrano i
z respeito © deposi-«o0o de gordura e maci e
O termo cr uzmame ptaad a® swet irleifzerir ° reprod
esp®cies diferentes, e 0 seu objetivo ®

can-ar o0s padr»es produti vo® cdreusszeq namroeso ( E
upos zBots®cmBsct a®@rausnsi derado como efi ci
ri butos de qualidade da carne, ®&GMHertamrdoc
12ntret @pmtoddb|l emas de adaptabilidade grada
ngulkdde® trmug usr uf &aBRRAEsSs FELAGI hesmMmd1Q@))m
ant o maiosr imdmeusr es s«0 0SS Pprodt eenmascadmo
ci ez e Bl °carkei,a 2(01

Uma out saotopssxionost ober @dadt@s temperatur a
p arcagnot aossr i nos oadgpreecrsho act er 2 sti cas de

i ma e rppodwdad «xo de car ne greaed danap lqa ad irdaa-dee

( ROSA et) aEsttee2@d&s8da o uma grande alternati vz

no
S «

ca

tr

me

Breagwielmmue rt oo aetm IciraiazdaMARTIONS En2 0 & &nalmat o

O mMuito escaasasespesitnpfdeam@gémegatser? seinc a
rome unda desta ra-a, bem como de seus <cr u.
Oobjeest et ddov afbapimar ©meed rpsal i dade da carr
°s poop@®emivodvyendo as ra-as Wiedaartdegst Ang L
| hdorsi at r i bgqwt?orsi cfo?ss k@ os cdaorssro g@aind imsa,c ® mc haoz ad o

obtencaondecom qualidade desejada ao consun
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2 OBJETI VOS

2.1 Ohbgeertailv o

Avaliar a infléutintraebbes mpsr faity i boao o®c iec

carne.

2.2 Objetivos espec?2ficos

Avaliar as capgaémecastiecassenfsosi@ao s gdapaocsarr

zoot®dnstemvedwe as ra-as Neltore, Angus e Se

Atestar medeaexr-ighhem cativas nos pamd@matnn onai (

cruzados

Avaliar se 0 cr wzamentno ardwa@k ladma eaSaetnreipbout o
gual i dade dbaakmena,uee spenrdafoetrgea ca’oust i cos e

sens.ori al
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3 REFERENCI AL TECRI CO
3.M¥scul o esquel ®t i co: import®©ncia no ani ma

O alto grau de organi za-d4andla nmnemaraatna mw
do mesmo em desempenhar uma s®rie de ativid
do equil 2bri o, dentre outras fane»eso HUF&t
atua-«o0o da fibra musculrar gnar ggiuaal g uctomisceag U ¢
(LANA; ZOLLA, 2016).

Do ponto de vista estrutural,, o m¥scul
fasc2culos) de fibras muscul ar es, as quai s
estrutura dosERarz0Om2y osA (il lEBa ot ac pled o s ¢
se distribui ao |l ongo da fibra muscul ar, e
n%cl eo, o ret?2culo sarcoplasm8tico, as mito
( WRRI S, 2000)us Cwldaar fd dorrta® nm dentro do seu
l ongi tudi nal de miofibrilas que, por sua Vv
chamadas de miofil a@enméss cUWARRIaP,r ed@hd am

cont a
sarc! melB &

esquel ® i co e

Fi gur aA 1f i br a

daaprenseri4idrdl as,

nas qQquais O procesc
LONERGAN . etA &liguraol0) lustra a
da fibra muscul ar.
nicleo sarcolema
FIBRA MUSCULAR sarcoplasma
22N
,’,’, o i
,,’,f’ miofibrilas
TTLED = " %
60-100 pm i == __-’,;,:_:
= 2323
X == =T T 2 232
. e 4 “_—””
mitotBndrias miofibrilas
circundadas pelo
reticulo
sarcoplasmatico
MIOFIBRILA
miofilamentos
e =25
1pm
ops — ‘4
linha linha
f f
1 sarcémero
mu stcwil natre se. shlediasp tdad@imDt@lie : e Wair e b
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Nas miofi br tsleaso,s emicoofnitlraame nt os, 0S quai
finos, compostos por actina, troponinas (C
compostos pela etoxilnag QRODILISHITRATObIsteed vhdagi l

mi croscopia eletr®*nica, as miofibrilas s«o
clara, denominadas bandas A e |, respectiva
met ade id adal ienst r urtaur (L 1dDT RsAalr celtmea | , 2016)
miofi brilar aponideenl smrnEbsFe guiaco .
tropomiosina actina
Filamentos grossos
] (miosina) Filamentos finos
linha Z (actina) linha Z

linha M

ccccc

"

l k 1 ,

T Y
banda | Y banda |
banda A

e U
troponina |
troponina C

troponina T

Figur aEQtrutura miofi btiropetnrionpamsmc omphaxo Ad

Li stratl6egt ealKuo( 0. Erhlich (2015)

| nici al ment e, attr ao®&so ndbe ¢e8d tqfienmud (o€a m no
sarcoplasm8tico e est ipnaurlaa no as alrichoeprlaa-s«noa ,d eh
com a troponina C, o que faz conmx auter,o@d miaws:
se desfa-a e ocorra a |iga-«o0 ent rmni oascitnian)a
(LANA; ZOLLA, A01ATP, Porgaalkose | iga ~ mios
a-«0 da ATPase, haver8 a quebr asehadomesme &
para estimular o deslizamento da miosina so
e 0S esraclenncurtem, processo este que, com
i rrevers2vel, carsa inxduziarj aumai mud*AgmwP- pade cC

assi mecome,- ajr8 ogquwd cdomente o ATP cdrsegabe-a
da miosina, mudando a conforma-«o0 da mesma
mi o s(i lnAaNA; ZORD@A 6ATP ® a principal fonte d
funci onamento dos m¥Wscul os no ani mabeyi eop,
menor gr au, pel os 8§cidos graxos, sendo 0
armazenamentrmnt de eéaemws @auldeabbsr a2gleli sbeeradasg
graxegoenptr osfeWAIRRd S, 2000) .
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tropomiosina actina 1. O célcio se liga a troponina C, expondo o sitio de
ligagdo actina-miosina

miosina  actina _—
tropomiosina Prm— o ADP
74 P 6. ADP é liberado.
', s
2.ATP se liga a ,/’
troponina T /troponina I — ADP

troponina C ATP 5.Fosfato (Pi) é liberado; a

5 30 ATP & hidrolizado. cabeca de miosina muda )

Ca’* Ca™ sua conformagéo para -
gerar forca de expans&o.

y
== Filamentos deslizam
L—— ]

miosina entre si.

TN :
ATP ADP + Pi ADP + P

sitio de ligagdo actina- \» 4.Lligagdes cruzadas, nova posicado
miosina exposto

da miosina sobre a actina

Fi gur aAt3ua-1 «o0 ode ad®» ATP no processo de cont
Erhlich, 2015.

A presen-a de oxpagrrania &t ifwinddaadme nmmumdcul a
moment os de auso® neeisamobemp omo8§rciadodde at i vi d:

0O seupaper necadeodormar suficientemente r 8pid

utiliza-«o ¢eesepoasgridae dhscog°nio muscul ar,
| 8tico (ocorrendo, ent «o, nest® mxmMmgRtno o0 a,i
aos m¥sculos (WARRI S, 2000) . Assi m, a reno
aer - bi cooxsi d(artdtvaa ) , devido ~ atividade mitoc

onde, dentro do sarcopl acihmb$STRAT aetpraldu,- «d0

32A transforma-«o0o do mWscul o em carne

No moment o da morte do amnciimaclu,l aeam aar

i nt errgeo,mpttamb®m, o aporte de oxig°nio para
graxos | ivres, e, com i sso, 0O metabolismo |
glicog®°nio muscul ar upgliimenltiosael)e RpdPa bhaeehd
de 8cido | 8ti co, gue, drehno® wiar c wslea -a«cou nsud M
muscul ar, | evando ° aci di Emc adua&loa\dpo-psn,eas amoo r(t
do ani mal , alsc org€ nd rov apsa skkeamgla ser met abol i:
uti | isHasm dmeser vas cdoem ApirPod eisd aihnd @b ddomi nui - «

do pH do meio (MALTI N et al , 2003) .
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Sendo o ATP essenci al para wse@uloar p rooccoer:
di mi nui -«0 dos n2veis destermgtoah moiatta clt ev a
pela ocorr°ncia de liga-»es crrLtEHAYVCHEURyY

201A1)®m dmesdsioda “"em que o0coorrrees far iqauneednat aod ed g Hc .
sarcoplwasim8gaercbendo a capacidade em recuper
com que este se acumule no saAsopmasmar & M,
processgodemonrtiasi sosden2ATP decrescem e 0SS r
( MALTI N et al., 2003).

Poege dividir o processo de tr anfsdoagaa- «
pri mehamdea-® goronde m§Bidmonut os ap-s a mort
m¥%s culmuea oanttiivo, em fase de contra- «109 85 r el
a segamamddd gorgue correspdepdesgot ammenenod odo
energi a, ecgimo cfAagennidoo, eméamcgle perca el astic
estadontdea- «o0;epear NVa ntehnatiega-dsa gou f ase de amac
onde gno ane -oac drrraegri | irdoardpe md@natroc abdas o mi of i br
( SENTANEBPREEB2§GOA)Yas ao processo de degrada- «
i ntagei estrutur al do m¥Wscul s ¢akK @ @bl NS BeAdl aE | a -
proteases sobrel esghapor moantpe?oncaesa,ma c i cheane n't
(tienderoif ZaAtNiAWNLA, .2016)

Ass,imap-s 0 encurtamento deosdoctmepbede
mi osi nad,e ionipcioxesso denamigmad amodad eérse s mli €4 @ac
a degrada-«0 da dipbatZ2rdorsamntcemepopote-1is
( BRADEN,A299i1M,) .0 pmaocEadmo okteorre pela degrad
compl ex-mi aspgaraaa redgitdeza( §ANAT ) ZOLAAQr 2®d 16
Takahas9Oiest es eventos t°m rela-«0 com 0S n
' igar a s?2tilosnhas Zec xcfaiucs@andaoda o s,e ubeem faama
enfraqueci mentac t-dio@scionnap |l e x demai s Qroitettams
cal pa2na inclui enzimas com atividade prot e
presentdesassamai ODcad pmeaian paGalal et @lc § 1 c2i000
acumul ado noo sdecorprl earp othd smeest emauddaa sa cal p a?
(MATARNEH et)Aal cal @82fdas Ss«0 as princopdes ¢
prot g HUFsFe LONERGAN,gu2 Gda&él) epposricraasep apsrecst e as s o
pouco e@MATARNESB et) al ., 2017
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33Aspect ogsu?frisciocso @&l asems mrei diovi na
3. 1 Potenci al hyi dr ogeni *nico (pH

A redu- posdo Mt pemdent e da resecwbada (¢
posterior metaboliza-«o fi 8al dgd MGIONEN par a
2000purante a transfor ma- «omuoc,uhi@mceu | aot ® nme n
encontrava edectrersmce o¢mrr-ax i2Gpp8mra2d ploesnanor t en
( MATARNEH e)tAtalx.a, d20gleda do pH varia de ac
mai s r8pida nas aves e nos su2?2nos e mais |e
O pH dhovanaaptsn@gée,horas, uma faixa de 5,5

No momemtbhatdo do ani mal, 0 m¥aiscul o deve
glicog°nio para atingir o pH ideal, sendo
val or es peoldewmado scompr omet er a qualida@de da
ont e¥sdo néam dgleipemgli’er 8 de f at or es e@sotnmpers@&s t a c
bate, mjwmde | ueehecd mamrcentra- «¢b MMOBESDN stubBabr at
ai x?owseim der eger gamaorrtries precocement e, por
nerg®ticas n«o s«0 capazes de produzir 8ci
H (FELCECIOOst re®%s%nh) oarti cpuoldaer meems encac®ear a
recoce do pnoesttanbeenin ig s @mot o o] p H a,i ndé& e teasntd
egativament e al MATAIRINEHdIetdalcar Re017) .

O pH da carne tem influ°ncia sobre as ¢caé

> ©T T ®© T 9 O

sua rela-«o ®tom oopodas opri Gopdnae meseebPares
de pH onde as cargas positivas e )hBBADENas
201B¥so sigamd fec@amgagsuepositivas e negatikvwas
l gualtme | i gadas, uemaa Ccapaduitdadesdd mratdam- da
m2 ni(nfOP L E; YANQECo ns2i0dle3r ando qufeaiokepsipwHs € p a
pr-xi mos ou des tt ec adadsatma nptreasb|l emas Ne B0A4AB) c
Asm,jalvode s&5,03 rentudemapaci dade de reten-«o
val ores mapac aedmaptobuai a®, do pl, el evam subst:
de reten-«o0 de 8gua dreevg atoi vaacs doxus p@@BDi tpiara
atr a28rgam g APPLE; YAS€EmRMsi  20@Y&A)YXos cr2ticos
de 6,0 ou menores que 5,4 (MATARNEH et al .,
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33.2 Cgua: fator essencial para manuten-«o0o

A 8gua est &a ene spernotged rabad anaal,a Jden dida%qaire
paregeSgua est8 contida nas miofibrilas, e o
S«0 as pPsotgepfadassn, est ar tanto na forma so
sarcopl as ma, g uano oda snsprl ddves?,n acs®d n@E xodbm @osog U ea
aparato conectivo ABHUGHES tdge nptareos edn@<e I rlieonftir b
e entre os8so0fi kamanmiecsfeinbdternet padss e entr e eas fi
feixessdeauscblearnecos espa- o e XVt8raFcFeERy; 1 aC O U SH AN
1992 A movi mentta-awd®sda o$Sgleas pacosriatda &cer
O0S pr o ceenscsuorst amdneechitloat amue cdd BAMMbr 4986) .

De acor d®REZomrtJ Wwd . ( 2i0nlt2e)r,a - o« oe sdtaa d8og udae ¢
pode se dar por mei o de i nt edraa - ®eisatodrd noirc 8
mesmopodendo esta geaerpoes)p e&loa|diae rmfeeodd-ceand ec a p «
ret eche «ggluReAs si Mgua, basi cament e, ests8§ pres
l i gada, i mobilizada e |ivre (BRADEN, 2013).
‘sprote2nas miofibrsluases eppregdadplr es @& nddaena ot n
bastlainhpd&dl segundo caso, a 8gua est8§8 armaze
sem esbafotigmednat émi @friolhrei2lnarsanteomenmMo @ass
mai or fra-«o0o de S8Smgwsac Ulkarawsa Yibst | parecStgedlsit d d a

dentro do m¥%scul o, mas apenas mantida por c

Aconvers«o do m¥“Wsculo em carne afeta, d
(HUE®ONERGAN,; LONER@WA&ANNd@ROO®»P:-.s a prodko«o d
de pH,seatd ngoent o i soel ® rico das proteznas,

e positivas da rede prot®i ca (carga zero) ¢
prote® nm%scdul o, causando rmha gre&w- deEesh@aseem:
mi ofi bril as, di mi nui ndo, assim, a | iga-«o0o
CRAHUFF LONERGAN; LONBRGER, ZX®O®@Dutras pal a
mus caid atrendem a encurtanmr laatrar lomemt ¢ edasi ¢
mi ofibrilar, causada, i nicial mdmtze,ndpe lcm ma
filament osPEARGE ratiAsasli.m, 201lmMedi da doepb ¢@a&s
prot artursacy,l aae CRA sdigmiifuicati vament m2 nicnmoesg a
( WARNER, 2017) .
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Do contr 8ri o, guando a taxa de queda do
el evados, o p@cWrRINER, 2 0Ha&Ver § §upmao @noarp-o«oot ed?en a <
muscul ares adias pamgaviesimemop ®c ulhashe de a rgdjai asas oC|
tamb®m pode | evar a proollesmarss odea ir Oneeldlitaio dkaj ke |,
firm amdbodpedaerirdnefnitdee. °gki aog°ni o muscul
i nterrupdoopppeesequardo o pH aipondaneadt § es L
na condi - WoRNER,c MAOBARNEH, e20AT) .

Um outro conceito i mporA aattiev i® aal)ed @doeca €8 g\
ser definida como S8gufaorcoan de alliignen¢c® due a
mesma possa estar mai s ou menos disponzve
(LABUZA, 1975) rel aci omaod aes ad a ecrrae s»ceismenmat e ¢
e sensori al (FEEREMAM @ARRFEBN wvpabbhveaas, mana
8gua I|livre que et §udi Impo@meg erpiospreorsaep datwog”®
det er i AMASANr eed )®Dle sfsmar2ed, 8 aassi m como os dema
gual i dade, oabmpeaddi tor da estabilidade qu
(FENNEMA; CARPENTER, 1984).

Aaym8xi ma ® a da 8gua pura (1,0), enquant
1,0, dessasfalrmaunensoemprnteriof erria r( GRAIMT, 8 g2u0a0
carne apagsenotmaval baes em torno de 0),.98] sat d
significa que a 8gua dmaicsarfnaec iflrmesnctae eln csgmot
nNo cresci meanrnggande mmiscred aesm rceat-eremi hgau 2 mi ¢ a !
CARPENTER, 1984) .

33. 3 Cor
A cor da carnea®«onfihsepcoadanasl heme, t
de i mport®©nci a, a mo oigtlmdbricmg G eMMdANOGIbNINn;a

mi ogl obi naded ear nla wamtPehaan - as de cor da c¢arne
onde est 8 | ooc agluiazl a o sos ufie reed sse xthd ddpes| eabse nlt iac
se |livre ou disponzvel p anr)a, snmo n-ixgiad Ca@ emocl &
ou xXxidoasiditmi depeeader do | iganteopradse xtoe
do ferro, a mi o gal so bsi enfao rpnoedsesr (8M AasCslculshsi ,r 2 01 3)
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Cor vempimelpluomacorre por conta da sdetoixoi nde
| i ga- «osento'Wt,eae( Feest a condi-«0 ocorrfeoino i
exposto ao coxmog°nmi ocaso de carnesoretmbad 2 da:
ver meleheja brdéebante da exposio- «oXxi@aEamad®mx i
processo clhlamemenddoea midehda d¢e,xi mi ogl 'ojbA coa ( Fe
mar r,onmpor sua vez, decorre da oxida-«b},do f
cuja forma-«o0 se inicia na ac asmapdear fi2nctieer, mevde
i nterior da carne,gideo cionrt egdarepdu r8a,i ae an esteas
i nsuficiente tanto para a ocor r.Pnsti er idoer noexn
esta camada de mettaimvamgéotbe npama g asgpadmzed

A produ- «o odbei nnae tRa ntioongsli der ada i ndesejad
est8 relacionada a uma menor vVvi Dantdeepoatéh
gue contribuem peertaamaofloomanaoestaco t empe.
mi crobi ano (eMANRCH aNll g g € 1 3 ) .

Fatores como pH afetam a forma como a 8¢g
as caracter2sticas dee coawsg IMAT AIRINBAd et | uada. ,n
reten-«o de 8gua e-veasaeENBRAMDee3gcwmr a,0 &€ owmi ¢

et al. (2014) ao entrar em contata, cbemihet &
di splear,s8, assim, o comsdani damrne aop adcd ecd @ir
ou n«o. O mesmo autor descreve que, ao inci
da |l uz de acordo com a presémaaedeé amai gqueo

cont ®m, ou saesj @g,r edsaesnteesst rnwt ureci do muscul ar .

Quando h8 wuma maior quantidade de 8gua i
ser8 a sua reflect©ncia, e a carne sers8 con
muita 8gua intracwra, aabs ar vceanrdioea asceddri@bee s
( BRADEN,I 29d 39gcorre porgue, quandrae @ ep H aess te
pigmentos e desnatura-«o, contribuindo par
( MATARNEH et al ., 2017)

Par at mor siendustri ad ,da ocaormrnea a® sdugegrfgdrcde
avalia-«o0o qualidade da mesma (SHARI FZADEH e
na decis«o de compra do consumidor, sendo
btihante mai s ator atei waasr,neao coaom tcro§roir a- « 0 ma
SNYDER, 1973).
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33. 4 A RD ne

Quanadotaxa de queda do pH ® | ent a, a ¢
denomi nDaFdd@ agdfé& a mdir)y, apr essee netgacnudnmo®, € seca po
desigual dade de cargas no m¥%Wscul o, fazendo
reten8gwademantendo a mesma dentro do espa-
menos reflexiva, el ¢sogr npaoorstoar nvteon,d omai s escur
sendo mais propensa “( MATARNEIBDOH aet« oa bna, cerdofibai 70
de pr dtFEILEICH D, 1997)

Esta condi-«0 essttr§ersaBedtacci enadcanaequent e
concenter ag lkiocaddgVv ind @ mét shuml i za- «antmas sdao 8§8pb
comprometendo( WARNER,a 2d&1 fe)dm Drau a&c drecke 1 9 8 ¢
classificar o pH final das carca-as em tr °:
guandaroi & abe 35, 8 alta, quando acima de 6, 3,
produzDFDcarne

335Li p2dios e 8cidos graxos

A demanda por alimentos mais saud8veis p
mai or preocupat-emr edne r®diad x @moaxos da carn
mel horar este perfil altatiendarai ss seasonqga
ani mais produzem carne com mai or oOou menor p
a compoem-8cidos graxos (FERNANDES et al .,

O teor de gordura e 8cidos groaxaes dd stcwrs:
envolvendo o seu, exuesspoodede |eomsunoo desen
( NUERNBERG etEnalr.e;t a201@&% ) & ignopart ante par a
corporal e manuten-«o0o das suas |et iawiddcad ddeod ef
gr axwist @ami nas | i possol avei s para o0 organisn
carne (NUERNBERG et al , 2005

Enquarmt ot eci do adi poso prevalecem os |
m¥%“scul o est«o, em grandes propor-»es, os fo
estrutura das membranas <cel ul ar eosh,in cathu reandc
(AGPI) (WOOD et al., 2008).
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Os 8§cidos graxos saturados est«o present
guai s protegem a carne contra os efeitos d
aroma e sabor da MRasign. @MBARAD@ etl aalt as, 0s
satumpacadosmi nanmréstseo (14:0), pal m2tico (1
presentes tanto na gordura animal quanto en

J8s o8cidos graxodvamnoast wrneutaisdnose h glre pr e
principal mente, predl)o, & c iodso pod |®iicnos a(tlu8&:ald o s,
grupos considerados! ms6afcu-@prpisme-a@oduwI) ,gr a X
Cuj os representahteael Gi«wod)eodl 8 8®i1 dosre3o) , (18
respectivamente (SkbMOROEMA8o0s19d@1)8ci dos gr
nN«o podem ser sinteti zadso s ipnecllouionrdgoa noiss ninou nu
adquiridos pela,dil®t9da )(SI MOPOULOS

Enquandcdiodoms @graxos saturados (AGS), eem ¢
sSua cddei@aagrdbwnmpiossuem a-«o0, otsros;mbiodd ai cga

monoi nsaA@Wladoe @Eoliindgdaetmomsdoxar & AGEHHIOB B OS t
( HORNSTRA; LUSSEMB®RG,di 53©5) .os 8ci®dgs 1gr &x
16s&o condigperzddesterol °micos, enquanto 1

1995; e®JAAT) . 2

O 8§cid® ol ®@booi nsat nta@ade mmail anaklsneéaani n

dos | ip2dios estalu®m rahe psis e&c udres odre pdoossi -8e€oi,d 0 s
9 (CHRI STIOE,§c2@d@Blodsent a a- «o ,hi ecoowroplreosvtaedra
redu-«o nos n2veis da I|ipoprote2na de ,bai xe
al ®m daenta-t«oombog°nica (MCDONALD et al ., 19

O AL, ampl amente distribu2do no mei o amlt

sement esasle @lraosAlaN\nec emng¢ rmas f ol has verdes,
cloroplastos e sementes ( SINnBMOBOULaOSa 0ol 99rlg e
pode se dar n«o s- pela ingest«o de ali ment
& i dos ge akloN, Ahs quai s sofrer«o a-«o0 de en:
e estas, atrav®s de processos de oxida-«0 ¢
contendo dcu(EVMARTII N aetoame t,a RdI0iGigmos d@ slaveas s §e
a convers«o do AL em-68ciedodoarAalLgNi indotsn i 8coi d(o2sC
(EPA) nB20e5docosahexared) i(c®l NOMHAY E® B s 18909s1 )
grardaned8 d«o origem a diveresndae «b0d vydai®nadcasn il

e docosan-ides, -tcoml amat»esapr - -respepttiti vame
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O AL ® altamente requerido para integr al
rutural das membranassppns8me®m, peds krp
nci pal mente a | ipoldDptean®@mdee alstoédr e@mren
nga- «o, formando o 8cido araquidnico, o

JENDRAN,; HAYES, 2004) .

Al ®mo dainstso o EPA quanto o DHA podem redu
u°mica, sendo r ec o8 hoenco defsi, c ideemtterso pdroo nmy
di ovascular (WI JENDRAN; HAYES, 2004).
Assian, AGPI dans6 heh m8 k0 as mppmevaean €60 n@a C 0N
n-as cardiovascul ares, cada um com um p
4), ememdadecuma mai or ingest«o destes,
eci f iecPlAmEEHA e( BNSER et al ., 2001).

Em t esmproemot os da evol n6ndBo elruamadnea, nao rneslx

nos Yl ti mos anos, ¢ ot x ar elleaceo cal daen -2du
|l i cado pel o aument o gpardadX esrop Inmg rcandsapama
t AE18d:b2v(epdopt ant o, umnfpi er umporepoadie®

t AENdA&EN3) (EATON et al ., 1998) . |l sso pod

vadas de ei coSaindd das,a o ipddureti icggor doldo| e enaar
di ovascul ares, rea-»es al ®rgicas e maio
2) .

O eduiiloz non6t edr seerel aciona com um Sauc
di ovascul ar, sendo sugerida umBd&ADRANA- «
ES, 2004). Segundo Martin et al. (2006)
stll medeaa«xo n«o permite a ingest@&s ade
tes mai do&cmpdoorsin-8gnrpaexsoas 0s se@eres hluenamode s

xes, oOsbov¢sSe®OLLANaemneal ., 2001).

1 O papei ndoses

Ao | ongo de seu <ciclo evolutivo, 0S r
menta-«o0o em seu trato di gesdei vibe g rcahdaamma d
etais (SILANI KOVE, 1994). A fl ora mailcr® b
pons8vel pel o processo fer memrms$ apto pvuol ad a« oi

l ui, em ordem de I mpert®mgosa, (KAZLL @8Kls,
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O metabolismo |ip2dico nos ruminbnp#edi as
contidos na dieta adentram o ambiente r umi
hidr-1lise poor@ariosmos pog s @nstseism, |8ichiedroasn dg
entas8,ci dos i gsakooestradossubsneti dos «@ebigaolcoodmoo g
produto final, ¢ HARIFODTe s HAZLIBAWNOM@Iu8 :XT®P Ppr o ¢
gue ocorre @ehma mpsadr@d eeslpoo ¥vBN dae 0s 8ci dos gr axo!
substrato para mi cmogabbbsmemor deg HARFOODT no
HAZLEWOOD, Ad9idmper f il de 8cidos graxos, ap
acima descritas, S dr«® (pirfeesreenrt tee ndda gau @ Inmee na toe
HAZL EWOOD, 1997) .

Os el evemidsosden?8&ci dos graxos sat u,r aporst a&mt
associados ao processo de biohi dr.&Egre mai-t«oa St
pal avraausyar destes ani mais apresenta maior t
dabi ohi drogena-«o0 dos 8cidos graxos insaturé
O0OAN®m do 18: 0, s«o0 ftoramdescos) ggades gr
hamados de inter medi &r8i, 09 o(r X aMiKeloNdS aeets Zaolts.e,:

-~

axos de cadei a | s8ncgsdjonodeinn®@ ado icsosan ear goasad od 0
ut ¢ BeCCI ONI etDealktre »681XB)c.i dpisr ag-r«gonea s e e
est aguievdaor ° ni ctor alnNI§8CHIRI STI E, t 20K ®M dhamado
ac°nico (BAUMANsendolum dl®ds99)nt er medi 8ri os
iohidrogena-«o0o (HARFOOT,; HAZLEWOOD, 1997) .
Abi ohi dondgeAk-e ALN gera diversos 8cido:
produat osxedopl 0 s* megowisdo®@ad o nclonNClyadcdaj o ma i
represefhBa@ister a®lso( CHRI SDUE8c2@Db8 Y um®° ni co (K

199R)pres€mMnasdal i mentos oriundos de rumin

o < O o« o N

guando o processo de biohidrogena-«0 o0cCOTr T ¢

Sua s2ntese ocorre, tamb®m, nos teamstdNnixi
(18asl) (BAUMAN et al ., 1999).

OsCL&s consistem em um conjunto de i s?!me
apresentando | iga-»es dupl as Ac othg uqdsdnsarse a(

i st marse,ci ados a fun-pmpes | i&piddeic arruc@ i nooagn’tihersc, a
positivo na reavalia-«o0o do consumo da gor (

ani nmpues ,sgoi scuiapal fonte (BESSA et al ., 200
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OCLMAOSsSsuUI a-«o anti atearmtgi°®na rcai, moadfénii cCic
modwt -ria do sistema i mune, - Sseo e de r ec
Estudos com ani mai s demoOLsMta afr@armt aelfeed itnoesn tho
i mune ap-s uma i nfec-«aog, pparadnggeagp@ I md mtdd , c o
tamb®m, os efeitos catab:-licos decorrentes
1994) : al ®m de melaror(aGHIlaN eefti cail®°.ncila9 9adl)i. m
rel a- «@LAnNnbDr edoa tdrecsleenvol vi meett oald.e,] PuBdBDP4L ab . (
Assi m, apesar de apresentar aspectos i ndes:¢
saturados, dporproecetsso de biohidrogena-«o
apresenta a v@WA aog egeadpagoednrtqgeasi ti vo na s a¥
et al ., 1999).

336Qual i dadeda emnasronme abovi na

Os aspectos senmcomamam fdat cmeneprseponder
e cont2nuo temwswmre, asveomrdoi n diup aiss (FtRIANK et
i nclsgsiendoamb®m, a apatBEmcoiuat r(aWA RiNeEIRg v r2aDsl,7 ) a
da carnebaetCctament e, a avalia-«o0o de swua te
outros atri bugesm,baa,0oetaa HREB,CONE mMet elad - «0 20
boviemg,eci fiosamentne, pai s atfrliabvwmma ss vescain € arcii a
senadsmaiug i |l i zados para avdioamrsuami doei {( HOQWI
2018) .

3361 Texmaesauezasl °nci a

A te® wrm atributo sensori al compl exo,
processo mastigat - -rio e 7 sensa(moutphrfjoesglc a c
assemgl obasdraet €r 2 strieclaasas vséhrmgad aaiavnt odad
(JUCREZ et Aalt.ext 0 as2edha i dar me r antt @mba®snm& st |
relacaonadmat e sad o' ceamp agad rddawdrea des, rjed equ e« oi ndfel g
sensa-«o0o lubrificanteext(ulrWwCREarabe@mral ay al2i0dd)
de equipamentos denominados de textur!metroc

a resist°ncia da carne ao corte e 7 pressx«o
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Al ®m di sso, as perdas eano fplruoecdecsosdha «do ar 8 ¢
grande interesse entao nstumairddee/x phedrsdtao dgeu ep easfoe tea
por conotda fdem - prest e 2 nparso veo claidpazsd ipodsiPdJ R& d Wa\C |
et al DurZahl &) .a c o cda«so,e np eSRgcueadpanss peerl i p2 di os
al ., 2013).

3362Maci ez

A maci e ze sdta8 craedmeaxiomnrcded @ i s t Menscimeambda - a
i MmpoAlW@REZ et, @ o, ak0ilByto sensorial ssaos i
de compra depodesmm@dmmaderada pacromdi weomMPas s me a
sarc!®mer o, velocidade de ocorr°ncia de gli
teor de ol @ggemmowot @a2nas respons §vcearsa cptee ro?z st
do pr-prio tecido muscular (WHIPPLE et al .,

Oaparato muscul ar, onde est«o inserida
especificamente o col 8geno, S«0 O0S maiores
maci ez edd MUa Rn etOuals.ej al,998 )r.s @i d edf eanbeoouf-iob r
mi ofi brilar e o8 qubosscgwdliretraco modi fica-»

per 2poodka npear i gindez do a ppbaarcakt gor ocuonndekxc oi wgolf e s -
presen-a ,doo cpu Blg empreesientnamt € | s oxfetsll Als| |,
1990) .

O processo ada rceasrfcra-aamnemdade | evarcoaod en
shortemiangt apai gqot ¢ po ®gioa p , hdurnadomaont @ d
( MARSH, 1977) rquesa ooobreddro afhdec ¢ iaamoscdoeni,rxe
uma mai or per melabanagdadle MaGtiowmboacsac8bei as
gue este se acumul e nassaimidaf,i guialha sdeaasde s n (
parma omoovcercdeo con(tR@¢A,0 2JnA8 bma.i or cobertur e
Ssubcut ©nea promove uma mai or prote-«0 contr
atividade glicol?2ticae dmaimdasces$ D2 mutleoa s'me a ¢
promoyenanden mumento na maciez (DI AS, 2012).

O tecido conectivo envolve cada um-dos ¢
os de poss?2veis danos ° suas est r uftourrnaesc edru

suporte par«ao ad oacaopnaordaat o vascul ar e nervoso
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O epim2sio recobre cada m¥%scul o, o perirm
® o inv:-lucro de cada fibra muscOl api mdat
cowsma ser removiskEmtaamdoameeaorapmeort ©nci a |
mesma (PURSLOWeri2mid8)o apresenta estrutur a

i ncluindo | iga-»es cruzadas cont?2nuas ao |
1989), sendo, portanto, a camada mai s i mpor
1985) . SetguemtdoalL.i gh1985) a mai or ou menor

est8vei d 8hwritser®mam f at or Bea$ a tabso raalatteerxat- usre
ocorrem na textura da carne durante o0 pr o«
presaendo col 8geno, o qual sofre processos O
agentes externos, como umi dade@&mr éleatoicvoar,r °
encur tdauwmeaantoe o aqueci mento (POWELL et al .,

A maci ez podpeors emeiav adlei aadna81 i se i nstr ume
envolvidas no processo de mastiga-«o, daomo

reali za-«o de an8lise sensorial, devendo an

3363Sucuwmlci a

A sucul °ncia ® mai s um enhoeuniehnfteos tsaenndsoo,r it a:

i nred aci onado fdosvombci B KtELEOMHeAMM, 1994) . E:

rel aciona com a sensa-«0 de umidade durant e

pel a car ne, e a sensa-«0 promovida pel o fI
fatores se admiirbaurhEoR; MAIANS ARD, 1994) .
Aspectos como umidade, teor de | ip2dios

na caracter2stica de sucul °Mcgar dussMal TiHpt rCa
pr omove uma mel hor e X per isfan«ioa lsné msosstai g h ;
(PEREI RA, 2002), podendo, asshem ciewhdnarcarr za
fl aVeRANK et Rdr.das20elnd)8gua podem dcao mpa romee
reduzindo o seu peso e tampricte ®dcseagdzaans 6§ mc u
OFFER; TRI NI CK, 1983). Al ®m di sso, perdas
l exi bilidade e a(MAKRNER,d291F0as proteznas
A sucutld@mbp@oad e ser avaliada atravnmRes ae
apaei dadreten-«o0o de 8gua (HONI KEL; HAMM, 1

om as perdas decorrentes do processo de co

-~

(@]

(@]
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3364F1 avor

Ofl a®oo atributo conjunto de sabor e ar
apar el haol s(eKHANI et saanmmd d @t0tdabmMme nt e wBnekatinonra
sensori al dos alimentosflcBy ommerst e( SAHAMr rDd , a
aquediome(ncoc- «s gnal@ac acranrenecr ua pobre em ar om
1998) .

Os prpiancs component leasv«par eocsu rcsoonmpeoss tdoos s o |
0S i (MOTITRAM, ) 998 ompwdthavei s j 8mi @gunhi fica
desenvol filmevmobudm ami no8ci dd¢cso,mop egp tifadaedoss s e
riboAOY et al ., 1964) , nucl eot2deos e tiapr
( MOTTRAM, OkWN98)eot2deos, pepitosdeopore eamimn
respons8veis pelas caracteedtsit & SaHsAtHd asl g mard

J8 ol i p2dios presented$ | ma oc(aRzRateNtKeisbte raalm ¢
Ou streijaci | ofloiscfeorl -iips? dei os est eguetmyar assi smpf c e my
arom8ticos (ELMORE eutbsatl©nci h%Hs/a)rnoaméss i antais
esenvolddil m/ WODTRAM, , U9 8®)Y ma georaf ) msveoad 8 e
t r ava@u edcadmeeonmipopo st o0s n«o vol 8teis, resultan
ontribuir comdestdes(akilAN vdtoheanlt.o 2015

O 9 o

Est«o presentes na por-«0 magra daogarne
i nsengdogxura intramuscul acdo n(tMONTdToR A8V, i dlo9s9 8¢ r
i nsaturados, 0S Qquai s ser«o oxiODdaltos @r? deeo
(l'i p2dios apol ares) podem essad ama rvnoRrEeBaEdBI 1 L
et al ., 2013).

Os fosfolip2dios apresentam mai or i mpor
MOTTRAMEDWARDIS988 prudd o mai s riraxosemnsSai d
specifi paimasbée (AGPPEBe sproi nacsi paiss esmpo 0 g
MOTTRAM, 1 1®9&8lue s«0 mais suscept? vhedsim, o:
AGPelnconstenaaiot® n c e nntar afdroas- «ml drn p¢ MARMEPAet al
erem submetidos ao aqueci ndemnrt«o, o8rg bgfa® Mo is :
ongd coocestona,s ol (@EEeM@psE et,asal quaild®99b) «o
ardl adese|(MOTTRAM, ) Al ®IB ddegrada- «o oxidati
Xi stem outras rea-»es efnlvapJv oars d g s aanss rdeeas- e»nes
déMai | ¢ a8&lr ec kerdegrada-«o da tiamina (RESCO

® T O »uw o —~ o
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34As ra-asshavi mpprad @naeada- «o de carne

Os ovinos de corte apresentam especificioc
carpet contit A edas-as na velocidade de <cres
velocidade de desenvolvimente dompmadr adonde
acabamena odepcoosm - «x0 de gordura nos adip-cif
( CHAVES €20 l1a7)..

A partir de um Bos eptir,mila@ eqoiunaulsn,s eogui u d|
mi grat-rias-seestoalsealgaaprsanpri nci pai s:Baos pri
primigenius masmaonmns gwsl pel a fordmabBas (dagr b
i nd) cue 0 segun®Bmosin@gemiiuad @ rged geeu uisnz ci o
dos bovi nosr o eBldosa itQaeum uef RIOSAr esAsaliar,s 2APriBp o
raciai s se tornaram fostnedspa(iincde ad s Btesa upreisn
taudesysi do " s suas diMAGHUGH ectaraalc.t,erl1?29s9%t7)c.a s

Taur idmosoreeuneipreaul,udbmasi asmarst ellos paédaes

q
D

gi »es do noroestaglkearepea, e s dd ppeosdteenrddoa rs e

di vi diddooiss esmudb gpruipnmesn rpoe s o vari anda ehedooti®d O a
exemgl ora-as Hereford, Bel gi an Bl ueaniHmwodiasn c
| ei teder odupek@a e@apbi demgupedoso de abdVe av abrlida nl

apr oxi madasneenndtoe c ormdsi dmegi@acdios, osom grande d
muscel alrta pr odwg-a«Bd sdlred & ab gilRgmua (Chaiam,el ° s, Si
e Chisa«d nal gun(sR@XA mptl)oasINa, F2@QL3 a 6 est«o a

Taurinos .continentai s

v A

FigurTauri nos ®antisnoadteaiDé(Aeqsugiutearhdaar)otdé sei t a’
Fonhttp:// www. abccriadores. com. br/ Racas. asp


http://www.abccriadores.com.br/Racas.aspx
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OsTaur moadsdoass bl htadsne cdest aecramashegpomenor po
entre as rcaocmspsha@amisrea ce’'s iqgduaadhd cnembameni v
maci ez e suc,uldelvwiido dao calrth€@ HAV&ES @&¢ BROSHMO R
et al).Podz2nmm@rotndros para o abateequoha2@ea ad s @
guil ose{ ROS.ANa 2D @B8tianac/Aducseosse mpl os de t.aurino

A ra-a Angus se destaca pela precoci dade
menor cicloepgescrmemcomendg oS«0 capazesemnms, at
aliado ° produ-«o0o de carne de alta igual«ioda

fato este que traz grandes benef2cios econt?

ust darui nos bRiat @si cAonsg:us Reeds gR d
p:// www. abccriadores. com. br/ Ra
ps:// www. redpoll .org/galleryl/ 7

Estdeos s grupessli ferenciam, basicamente, |

mai @s maurinos cothamhaGmteasiesnt ams mguarspreco

deposi -«0 de bHor a@®ancageoer eos custos de mant e
de acabGuilitFoF (et E@€HAYE39&83 al ., 2017; ROSA
Osaur ienog v,pediesvi do ao | ongo processo de s

produtivas gqgquevedhaseudamhe ent e der equar ermda
par atemperaturas de mai or c¢onf Qutaoccdta®dr ansi ceom
clima tropical, n«o conseguem apresentar o0s
estressoréseamperanuaias ataqueBdRROWratsi alas,

OsZebu?2@amscompara-«0 com ossst@aaumdin-oses sS&lc
tropicais (altas temperaturas e umidade, i
sol ares) (ROSyAn iemtdicatli.c,i d2@®3 e boa perfor ma
nutri CECREBALE et al ., 1999) .


http://www.abccriadores.com.br/Racas.aspx
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Assiom nckores tropicais e subtropicai s, 0
caracter2stica de resistO° peisa d8AMDANA JdR.st
de 460 4 R®PGA Ky Réntre0ds8)fat or ezse bquken oci fde
t aiuros ,a epsrtexsoen-a de cupim e barbel a, me mb r ¢
resistentes, apropriados para caminhadas a
troca de calor) e, ao mead me ts@rhaatoraeqsimeei dae r @ ¢
gra-as ~ sua colora-«o0 escuprd as geé Omauda@asd:
apresentadm®dm di ss o, menores exig°®ncias em 8§
bai xa taxa de, met ghelsgemacodnatarail bui ndo com a
adapt abROSAade;MAIGEE 2@1)&al ., 20114

Estes ani maiesnt apt esetnomtramjesempenho quan
muscular e carne com menonacidegoshdaocd ap@d
taurimds®m de n«o apresentarem dECHRAYES eé& b

2017) .

Cerca de 90% do rebanho brasileiro ® col
(AROEI RA e ,ala. gqu2olrledden mii aBrrmaasd M7 desua produt i
adaptabilidade 7(sTlcZdnliO »eets alr.opi 2zl sx) , mo ¢

performance sob bai xaesestcaaridicga-neend e n ptrreiseind |
produti vGQRHESRT lck r@Qdt xael mp,| 0ls9 ndbes zeshhuBo na Fi gu

Fi guB aZebu2Rasas NeGionfda eesquerda par a a
http:// www. abccriadores.com. br/ Racas. aspx
Poege afiremart eddeneoasc a ldeemecn,eaas r a-as cont
mai s tardias do que as zebu2nas, alsORBAIest s
al . J)E2m0e®ntraparti dantadentmaascxbpasigaes apr

omai or rendi mMemnéEcdeClkortesoe


http://www.abccriadores.com.br/Racas.aspx
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35Estrat ®gi as de mel hor amenaq wa Igiech ®d ¢ odva mea rar

Det ermi nadas ad &1t aaent ears? sddeiscpaessas e 0 r et o
productoineoo cresci mento e o0os at NI DRt es ,dbe ca @
conceito de mel horamento gen®tico ani mal S
modi ficar o peibfdndh ofgoernm®a i ac oprdoomover um aume
O setor pr odwud ipvaor,a uitsidlmsz abedss @lreend«@s (eY CK QQ «
al . ,; 2A0LIEESNCAR., 2004

Sel ecoxmsi ste na escol ha dos mel hores an
postE@3AOMAN,, 02b0Oe7t)isvanpl esment e, O apri mor ame
g°nico deserntterraensssgee taa d @0 pae @quianoctae,r i cn@ma@a mme
das r a-es dpeusrsaasss,d @mrenacol hi dos o0os mel hores al
pr-xima gera-«o0 (EUKLYd DIES- &d LHO, arli9m@adi)s par
I mort©ncia ticbnzamdaad® fuor ma estrat ®gi ca cC
no desempenAbENCARYDLROOA4(

Ocruzamensnnasteprodu-«o0o entre indiv2duos
mesmo entre difereRt0F )uensi p«®c idees a(l SJAULNMA Ng,e n -
i mport Omaiea sparpao swmalmh ald icasr-ao0 si stema de p
reduzir custos e mel horar o retornoOsfinar
cCruzamentos s«o0 tuthRsdeed g@wzliors @muiamaios pcem dese
seascendent eBetaerpagd,i rowavi gor h2z2brido, a
di stante geneticamente forem as ra-as <Ccruz
( CARDOSO,. 2009

A letoser eelsatc8i onada ~ ocorr°ncia de het ¢
hom-1 ogos apresentam diferen-Ashetndrrezisgo g€
0O quanto o0d oaxdwss) oc? fdiecaurpodeen omaigs narfer en

cuzamemivos vem doi s ani mai s de ra-as di stin

heterozigose, ] 8 que existe 100% de proba
proveniente deRsltEsSs) .dlOOBsE r a- as (
Atrav®s da wutil i z at-aur izdnedsleuaz asmesntt eomae nptr

al ®m da het eursousfdo,aiaeofnesietgouse da combi na- «o de
i mport®©nci a, como a rusticidade dos zebu?2n
crescimento e adatstamennhos deEUE@GrLkcBES FI LHO,
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Os cruzamentos padeam Er ccpaarccai-canadre mel ho

grande i mport®©ncia o aproveitament o, por pa
t ®cnica (PEREI RA et al ., 2015).

Ao | ommgmwid anos, houve a incorpora-noo de
Brasitlanto com rela-«o0o ao perfil raci al gua
animai s, inicialmente, eram de origemtld®r.i
gen®tico dos animais |l evou °~ busca por <cont

zebu2nas com as de origem e Wr oppa®isa s(oEfWrCelLul I
modi fica-»es na produ-«oadedcarnde pasddatri
econtando com grandemntétmetag drea pay maAaelsy2 nas
FILHO, 2006) .

Hoj e, ® Beasntor de 214,69 mil h»es de ¢
ani mais abatidos chegando aerMda23 omislkehoes p
moviment ou um montante degR$SdIdEIT, RLsbéil a»ed
I nd¥%strias Exportad®?ABdECde 2Ca40he ARABMEAIi ss
segundo |l ugar em produ- «©0o0 e€edaed npr bmei ma lau g a
( USDA, 2019) . O maior volume da caroaembdovi
Hong KonGhi( 24 %dliogt%o e dd8%@s da Uni ab®Ehdd ®i
(7%) e ,lrdeentX®BoECro0o2019) .

Nos %Yl ti mos anos, houve uma mel hora no
ra-as taurinas, como Aberdeen Angus, na r e
ontribuindo com uma melANRCE |aRdAa petda. bailNan ,tdes2d3el ¢
o pa?s, por sua vez, predominaram o0S <cru

FERRAZ,; FELOElI ©ru2aAaméeht os entre zebuznos

oco a mel horia dos par©metr Asrdearpprgesenta

mai or volume de s°men comercializado par a

scol ha para a mel hori a doNor ecbraunzhaomebnrtaos islien

@ @d O

casal amento entr el Arugwss ,r ap caye reaceshmo| e et 6 1- @ <
| Angus) ,(adwetentores do mais MEINEZESaetdal he
EUCLI DES FI LHO, 1996)

Entretanto,Boos cirfukzoasmesqaaotiea s orangienmaias ma
exigentes nutril®@i9®nal md ®Wtme deNRG,nda ger ar p
como mai or susceptibilidade a parsaeswuotna s,o0l e
(FERRAZCI GEL2010) .
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Concomitantemente, sangEBomsan idesc ogua ament
maci ez e a sucul °ncia da carBesdimidnomess ( R6

cruzamentos ainda pode codtpramereon a@aomudloih

(19%0)este ® um fator i mportante, condo der a
i ndinoss cruzamentos, mai ores 6ro0a ode vail alels
menor agdenaicd@z” mai or at i vindoasd ea ndi amagi nsa i zogabaut:
atua i nibindo a fase de amasi amEp&RbNB&Ecartnn
1997; SHACKELFORD et al,. 1919995 ;WHI CPREOCREEe ta |
et al). , 1989

Og auri nos aad aptiarmdostrfaoopisedim o i ntuito de
aani maausrdmmscar ac taedrtlsitliicdaescdcadred i - »aetsr atv ®s p id
processoseder szdmeerntaloo exempl os as ra-.as Ca
Al ®m adaptabili dadestaess atnro-omzeams g com qua
caracter?sticaudaspfRO8Aasct;BaAUT| BZA&GLRI, 2012

Os taurinos adaptados s«o0 r ec oBmesn dianddoisc L
puros ou deriv&8dssi 6tBdo € uspaaarnme sctont ri buir co

produtividade e, ao cneersarot etreangptoia b arseifde d aadr ( B

200/89sim, cruzamentos envolvendo zebu2nos e
ser de grande wutilidade para mel horar a pro
produti vo mdgiEdJCdd Eet iFtl iL2Ha 2e)t. al

A ra-a Senepol (Figura 9) ® um exempl o

cruzamento entre o taurino africanda NO®aanha

de 900, com O oObjetivo dedar iaar clWman&Lrad 4+ d pl, &
Ssubstitui-«o aos taurinos europeus at ® en
desempenho produtivo devido "s condi-»es cl

Nocruzamento trpeil oexemmF@alooacasadaatdos
terceira ra-alt(drNediorra ria-nag)u,s pr odu zTihnrdeoe de

CrosNel ore 1 Angus lterceira ra-a)e deroa&mnd
( MENEZES et al ., 2016 ; EUCLI DEBI FrtaH®©®p d869t
de grande wutilidade quando se deseja obter

condi - »e BATTo BITEA)LS , ( 2012
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Figunta Bovimasad&enepmdlt.p: Fobaérepol . oregg. br /
vanmgens/

Estapraesaeanada grande adaptabilidade ao cl
de parasitas e " s altas temper at uvasasscimga Id@m
produ-«o e, ao mesmo tempo, ipdroodu zalntdao ntuasrcr
eemual i dade, poo cqomet @ rdagioara&cso eg@anhos ao pi
Senepod £ 2@komendada eomcAmfNeshe®mteospara me
determinadas caracter2sticas- de drdoasp eahrbisma ic
por eXe&rmplvd et al ., 2018).

Ani mais da ra-a Senepol come-aram a ser
pa2s contaeltamhoe daimundo ( ABCB Senepol, 20
recent e ealdoer gcroammedrecival no pa2?s (PEREI RA, 2

No Brasil e nonamulnideog v attruaebaad oh oasn 81 i se de
emnvol vendeo seesutsa craavrmd meBn e ose x(PRABNEI 868 et
20 lHMUERTAI DENZ etNASU ,et200MRI, TQOULBPES; et al
2012ERHZ MAURE et), alentreonast o, a b antoe s B rt agscinl
mostrar ampamisud dtaaleotso para a ra-a Tpuea quaN
coms ra-as N&EREe RALWVAJgABCH4Send®dpol , 201
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Y Nellore x ¥ Angus X % Senepol (Three crossbreed) exhibited improved
physicochemical composition, fatty acid profile and sensory attributes compared to

those of the Nellore breed and Nellore X Angus crossbreed
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de Barros, 500, Ondina, 40170110, Salvador, Bahia, Brazil.
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Abstract

Aimed to compare the physicochemical and fatty acid compositions and sensory attributes of
longissimus lumborum muscle of three genetic groups: Nellore (Nell), 2 Nellore x Y2 Angus
(NellAn) and % Nellore x ¥ Angus x ¥ Senepol (Three crossbreed). There was no difference
among groups (P > 0.05) in terms of most physicochemical composition parameters of the
muscle. Three crossbreed meat tended (P < 0.1) to be lighter and have less intense o* and b*
color values. The fatty acid profile showed that the Nell group (P <0.1) had the highest amounts
of ZSFAs and XMUFAs. The PUFAs 18:2 ¢9, 11 (CLA) and 20:3 n-6 were greater in the
muscle of the Nell breed. The Three crossbreed group presented meat with better (P < 0.05)
tenderness, juiciness and overall acceptance than those of the other groups, being the best

genetic group for beef production compared to Nell and NellAn.

Keywords: beef; fatty acids; longissimus muscle; physicochemical traits; sensory attributes
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* Nellore presented the highest concentrations of C12:0 and C14:0 in the longissumuts
lumborum.

* Nellore and %: Nellore x ¥2 Angus presented higher WHC values than that of the Three
crossbreed group.

* ZSFAs and ZMUFAs were higher and the XPUFA: ZSFA ratio was lower in the Nellore
breed than in the other groups.

* Most of the physicochemical composition parameters of the longissumus lumborum did not
differ between genetic groups.

» The Three crossbreed group presented meat with better tenderness, juiciness and overall

acceptance than that of the other groups.

1. Introduction

The concept of meat quality is very broad and can be influenced by several factors that are
mterrelated within the meat productive chain. Among those involved, one of the main factors
is the choice of genetic material to be used in the system because the utilized breed has a direct
influence on meat quality (Rotta et al., 2009). Thus, genetic improvement is an important tool
to increase meat quality, which is a problem in the production system, largely due to a lack of
fat deposition and low tenderness (Lage et al., 2012). The genotype Bos indicus is mostly used
in meat production (Aroeira et al., 2017), which impairs the abovementioned quality traits
(Prado et al.,, 2008). Taurine breeds, while raised in temperate climates, present great
performance, whereas in tropical regions, they are not capable of showing the same productive
attributes due to environmental stressors, which include hot temperatures and parasites.

In this sense, crossbreeding has been fundamental in intensifying the beef cattle production
system. Crossbreeding aims to exploit differences to find combinations (crosses) that best fit
the type of production (breeding, rearing or fattening), as well as the environmental conditions
and market requirements of each region. Thus, beef cattle producers began to explore genotypes
best suited for their production system; that is, genotypes that are more efficient in converting
consumed food into weight gain and meeting market demand, especially in carcass and meat
quality, are utilized (Koetz Junior et al., 2019).

Crossbreeding Bos taurus and Bos indiciis aimed to explore complementarity between races
and the benefit of heterosis (Gama et al., 2013) in addition to improving carcass and meat traits,
such as tenderness (Lage et al., 2012). B. indicus meat was shown to be less tender than B.
taurus meat (Wheeler et al., 1990), and as the proportion of B. indicus increases in

crossbreeding, meat tenderness decreases (Crouse, Cundiff, Koch, Koohmaraie, & Seideman,
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1989; Johnson, Huffman, Williams, & Hargrove, 1990; Rubensam, Felicio, & Termignoni,
1998). The difference in shear force between meat from B. faurus and B. indicus is attributed
to the behavior of the calpain/calpastatin complex during maturation (Whipple et al., 1990;
Lana & Zolla, 2016), where calpains partially rupture the myofilaments, rendering the meat
softer (Muroya, Nakajima, Oe, & Chikuni, 2006). However, the catalytic activity of these
enzymes is inhibited by calpastatin (Koohmaraie, Kent, Shackelford, Veiseth, & Wheeler,
2002), whose activity in the muscles of B. indicus animals is higher than in the muscles of B.
taurus (Rubensam et al., 1998).

The Nellore breed is the one most often chosen for crossbreeding due to its rusticity, good
performance and remarkable precocity in relation to other Zebu breeds; additionally, the
Nellore breed also presents a higher slaughter carcass yield than that of other Zebu and Taurus
breeds (Perotto, Abrahdo, Moletta, Paula, & Kuss, 2009; Carvalho, Costa, Camargo &
Bittencourt, 2019). In addition, animals resulting from the crossbreed between Nellore and Red
Angus show a higher warm carcass yield, longissimus dorsi area, and carcass musculature
composition and lower bone content (Perotto et al., 2009) and higher fat thickness (Leme et al.,
2000) than that of other crossbreeds. Thus, three crossbreeding can further improve carcass
quality, meat production and animal quality if an adapted Bos Taurus animal is used. In this
sense, the Senepol (Hammond et al., 1996) breed stands out due to its high tolerance to tropical
climate compared to that of other Taurus breeds, and data related to genetic characterization of
this breed are still sparse (Flori et al., 2012). Furthermore, there is a lack of information on the
physicochemical and sensory meat attributes of this breed and its crosses.

In this context, meat quality improvement is related to the knowledge and control of some
of its attributes (Joo, Kim, Hwang, & Ryu, 2013). For the meat industry, knowledge about
customer meat quality preferences at the moment of purchase is of great importance (Vimiso,
Muchenje, Marume, & Chiruka, 2012). Therefore, the present study was conducted to test the
hypothesis that the genetic group ' Nellore x Y4 Angus x "2 Senepol exhibits improved

physicochemical and sensory traits of the longissimus muscle.

2. Materials and Methods

2.1. Ethical consideration, treatment, animals and management
The experimental trial was conducted at the Veterinary and Animal Science School of

Federal University of Bahia (UFBA), located in Salvador, Bahia, Brazil. All performed
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procedures followed the guidelines recommended by the Animal Care and Use Committee of
the same institution (CEUA/UFBA Process number 043/2019).

Beef samples of eighteen pasture finished steers, averaging 24 months of age, from the
groups Nellore (Nell), ¥ Nellore x % Angus (NellAn) and 2 Senepol x ¥ Nellore x ¥4 Angus
(Three crossbreed) were used.

The animals were grouped and finished in paddocks containing Brachiaria brizantha cv.
Marandu (two paddocks of 24 hectares each), provided with drinking sources and collective
feeders of nine meters in length for mineral supplementation specific to each category. Feeding
was similar for all genetic groups. The concentrate consisted of ground corn (54%), soybean
meal (40%), and mineral mixture (6%) and was offered at 1% of the body weight (BW). The
animals remained separated by group to reach the predetermined body weight of slaughter (500

to 600 kg).

2.2. Slaughter and physicochemical properties of meat

At the end of the experimental period, the animals were fasted for 16 h and weighed to obtain
body weight at slaughter (BWS) values; then, they were sent to a commercial slaughterhouse
located 1,000 m away from the experimental farm. The animals were slaughtered following the
guidelines of the Federal Inspection Service (FIS) of humane slaughter in accordance with
Brazilian Ministry of Agriculture and Livestock regulations (Normative no 03/00, MAPA,
Brazil). At slaughter, after skinning and evisceration, the carcasses were cut into two halves,
and the initial pH (pHy) was measured in the longissimus dorsi muscle between the 6™ and 7%
ribs using a digital potentiometer (model HI99163, HANNA Instruments, Sdo Paulo, Brazil).
Then, the carcasses were sent to the cold chamber where they remained cooled for 24 hours at
4 °C. After 24 h, the final pH (pHy, 1,) of the carcasses was measured using the same procedure
previously described for pHy, both according to the AOAC (2012). A transverse cut was made
between the 12% and 13% ribs, section HH (Greiner, Rouse, Wilson, Cundiff, & Wheeler, 2003).
Then, samples of the longissimus [umborum muscle, approximately 2.5 cm thick, were
collected, packed m aluminum foil and plastic film, and frozen in a freezer (18 °C) for further
analysis of the physicochemical properties, fatty acid composition and sensory attributes.
Before starting the analysis, the meat samples were thawed in plastic bags in a refrigerator at
10°C for 20 h.

The water holding capacity (WHC) was determined in triplicate by the pressure method as
described by Hamm (1986), based on the difference in weight before and after the meat sample
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(2 g) was subjected to a force equivalent to 10 kg for 5 min. The amount of water loss of the
sample was expressed as the percentage of water retention.

To determine the cooking weight loss (CWL), meat was weighed before and after cooking.
A stainless-steel thermocouple (Gulterm 700; Gulton of Brazil) was positioned in the center
(geometric) of each sample to monitor the internal temperature. During cooking, when the
internal temperature reached 71°C, the samples were removed from the grill (George Foreman
Jumbo Grill GBZ6BW, Rio de Janeiro, Brazil), placed in plastic packaging and submitted to an
ice water bath until the sample reached room temperature. The weight loss of each sample was
obtained from the difference between the weights before and after cooking and expressed as a
percentage. After being weighed, the samples remained at 4 °C overnight for subsequent texture
analysis according to the American Meat Science Association (AMSA 2016). The cooking
yield was calculated using the following equation: yield = (weight of cooked sample/weight of
raw sample) x 100.

A texture analyzer (Texture Analyzer TX-1X2, Mecmesin, Nevada, United States) fitted
with a Warner—Bratzler-type shear blade with a load of 25 kgf'and a cutting speed of 20 cm/min
(Shackelford, Wheeler, & Koohmaraie, 1999) was used to determine the shear force. Meat
samples were brought to room temperature prior to WBSF analysis. At least three cores with a
1.27 cm diameter and 2.0 cm in length that were parallel to the muscle fibers were removed
from each sample using a cork borer. Each core was sheared perpendicularly to the fiber
direction.

Longissimus lumborum samples were exposed to air for 30 min. After this period, color
measurements were taken on the surfaces of the samples with a handheld CR-410 Minolta
colorimeter (Chroma Meter CR-410, Konica Minolta, Tokyo, Japan), according to the
Commission International I’Eclarage (CIE) system, using L*, a*, b* coordinates, illuminant
D65 and a 10° standard observer angle (Miltenburg, Wensing, Smulders, & Breukink (1992).
The saturation index (chroma, C*) was calculated as C* = (a* 2+ b* 2)2 according to Hunt and
King (2012).

The protein, lipid, moisture, ash and collagen contents of longissimus Iumborum samples
were determined by near infrared spectroscopy (NIR) in a FoodScan™ apparatus (FOSS
Analytical A/S, Hillerod, Denmark) according to methods approved by the AOAC (2007). The
longissimus water activity (Ayw) was assessed by using an Aqualab LITE® (Decagon Devices

Inc., Pullman, WA, USA) device.

2.2. Fatty acid composition
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The fatty acid composition was carried out according to O’Fallon, Busboom, Nelson, &
Gaskins (2007), with adaptations. Briefly, 0.5 g of freeze-dried samples was weighed into 12-
mL tubes, and 1 mL of internal standard solution in methanol (1 mg 19:0/mL), 5.3 mL of
methanol and 0.7 mL of 10 N aqueous potassium hydroxide were added to each tube. Then, the
tubes were incubated in a water bath at 55 °C for 1.5 h, and every 20 min, they were vigorously
hand shaken for 5 seconds. The tubes were then cooled in a tap water bath, and 0.58 mL of 24
N aqueous sulfuric acid was added for a second water bath cycle, as described. The tubes were
cooled again in a cold tap water bath, and 3 mL of hexane was added to each tube.

The test tubes were vortexed (Fisatom 772, Sdo Paulo, Brazil) for 5 min and centrifuged for
5 min (CENTRIBIO 80-2B, EQUIPAR Ltda., Parana, Brazil). The supernatants were collected
and placed into GC vials.

Fatty acid methyl ester separation was carried out using a gas chromatograph (Focus GC
Thermo Electron S.P.A., Milan, Italy) fitted with a flame ionization detector and a SP-2560
column (100 m x 0.25 mm x 0.20 pm; Supelco Inc., Bellefonte, PA, USA). The initial oven
temperature was set to 140 °C for 5 min, increased at a rate of 1 °C.min"! to 220 °C, and held
for 25 min. The carrier gas was hydrogen, with a 1.3 mL.min! flow rate. The injector
temperature was 250 °C, and the detector temperature was 280 °C. The injection volume was 1
pL, and the split ratio was 30:1.

Identification of the fatty acid methyl esters was performed by comparing the methyl ester
retention times in the samples to those of the GLC-674 Standard Mixture (Nu-Chek Prep Inc.
Elysian, USA), containing 52 fatty acids. Quantification was based on the Sukhija & Palmquist
(1988) method and was performed with the following formula: [(total area under the peaks) —
(area under internal standard peak/area of internal standard) x (internal standard
concentration/dry weight of the sample)]. The results were expressed in milligrams of fatty acid
per 100 grams of beef (mg/100 g).

The sums of the total saturated (XSFAs), unsaturated (XUF As) monounsaturated (XMUF As)
and polyunsaturated fatty acids (XPUFAs), Xn—6 and Xrn—3 were calculated, as well as the
YUFA:XSFA, EMUFA:XSFA, PUFA:SFA, XPUFA:XMUFA and Xpn—6:Xp-3 ratios. To
evaluate the nutritional quality of the lipid fraction of the longissimus lumborum muscle, the
atherogenicity index (Al), thrombogenicity index (TI), according to Ulbricht & Southgate
(1991), and the relationship between hypocholesterolemic and hypercholesterolemic fatty acids
(h:H) (Santos-Silva, Bessa, & Santos-Silva, 2002) were calculated. The stearoyl Co-A
desaturase (A? desaturase) activities for 6:0 (palmitic acid) and 18:0 (stearic acid) as well as the

elongase activity (De Smet, Raes, & Demeyer, 2004) were also estimated.

62



355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413

202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234

2.3. Sensory attributes

Consumer appeal was evaluated using the affective method or hedonic scale of nine points
and a panel composed of 80 untrained testers. Raw meat samples of each genetic group were
cut into cubes of approximately 2.0 cm? and weighed approximately 16 g. The samples were
then grilled in a preheated electric grill (George Foreman Jumbo Grill GBZ6BW, Rio de Janeiro,
Brazil) at 170 °C until the temperature of the geometric center reached 71 °C. The samples were
then transferred to preheated, coded beakers covered with aluminum foil to ensure minimum
loss of heat and aroma volatiles, and these were kept in a water bath (Marconi — Piracicaba -
SP, Brazil) at 75 °C so that the temperature of the samples remained between 65 and 70 °C until
distribution to the tasters. No salt or condiments were added. Water and cream crackers were
provided to remove the aftertaste between tastings that may have accompanied the meat
samples.

Sensory attribute analyses were performed between 09:00 h and 11:00 h in individual
compartments. Sensory attributes were determined using a structured scale of nine points, with
1 meaning disliked very much; 2, very displeased; 3, disliked moderately; 4, slightly disliked;
5, indifferent; 6, liked slightly; 7, liked moderately; 8, liked a lot; and 9, liked very much. The

evaluated attributes were flavor, aroma, tenderness, juiciness and overall acceptance.

2.4. Statistical analysis
Statistical analysis was carried out with Statistical Analysis System (SAS Institute Inc., Cary,
NC, USA) using analysis of variance (ANOVA) of data from the completely randomized design
study of the three groups (genetic groups: Nellore (Nell), %> Nellore x % Angus (NellAn) and
5 Senepol x V4 Nellore x ¥ Angus (Three crossbreed)), which included the effects of the genetic
group. Duncan’s test was used to compare least square means. The means were significantly
different when P < 0.05, and trends were determined at the level of P < 0.10.
The following statistical model was used: Yij = u + si +eij, where Yij = the observed
value, 1 = the general mean, si = the effect of the genetic group, and eij = the effect of the

experimental error in the plots.

3. Results

3.1. Physicochemical properties
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There was no difference among groups (P > 0.05) in the initial and final, or 24 h, pH, C*
(saturation) color parameter, shear force, cooking loss, protein, lipid, moisture, ash, or collagen
contents or the water activity of longissimus lumborum samples (Table 1). The water holding
capacity (P = 0.002) was high for all groups, with significantly higher scores for the Nell and
NellAn groups than that of the Triple crossbreed group, averaging 83.4% and 82.2%,
respectively. crossbreed group presented a lower WHC (78.3%) than that of the Nell and
NellAn groups. Meat samples from the Triple crossbreed group exhibited a trend of a higher
L* (P = 0.070) than that of the NellAn group and lower a* (P = 0.091) and b* (P = 0.085)
values than those of the Nell group; that is, the Three crossbreed meat was brighter and less

intensely red and yellow than the meat from the other groups.

3.2. Farty acid composition

The longissimus lumborum fatty acid profile (Table 2) showed that the muscle from the Nell
group had the highest amount of ZSFAs, with higher concentrations of 12:0 (P = 0.068) and
14:0 (£ = 0.009) than those of the meat from the NellAn and Three crossbreed groups, which
were similar. The Nell group had significantly higher amounts of 18:1 11 (P = 0.026), 14:1 ¢9
(P =0.042), 16:1 ¢9 (P = 0.029), 18:1 ¢9 (£ = 0.023) and 18:1 c11 (P = 0.076) than those of
the NellAn and Three crossbreed groups, which were similar. The PUFAs 18:2 ¢9 and 11 (CLA)
were higher in longissimus lumborum samples from the Nell breed than in samples from the
NellAn breed and similar to those of the Three crossbreed samples. For the 20:3 #-6 fatty acid,
the Nell breed samples also had higher level than that of the other two genetic groups. However,
the 20:5 #-3 concentration was higher in the NellAn breed than in the Nell breed. The SFAs
15:0, 16:0, 17:0, and 18:0, MUFA 15:1 ¢10 and PUFAs 18:2 n-6, 18:3 n-3, 20:4 n-6 and 22:5
n-3 did not differ between the compared genetic groups.

The EPUFA, ZUFA:XSFA, EMUFA:ZSFA, En-6, Xn-3, and Zn-6:Xn-3, values and the A9—
desaturase C18 and elongase enzymatic activities did not differ among the genetic groups
(Table 3). The XSFA (P = 0.077), ZUFA (P = 0.086) and ZMUFA (P = 0.057) concentrations
exhibited trends of being higher, and the XPUFA:XSFA ratio was lower (P = 0.053) in the Nell
group than in the NellAn group, and the values of both groups were similar to those of the Three
crossbreed group. The A’-desaturase C16 activity (P = 0.082) presented a significant trend of
being higher in the Nell and Three crossbreed groups than in the NellAn group. The
atherogenicity index (AI; P = 0.070) of the longissimus lumborum tended to be lower in the
crossbreeds than in the Nell breed. There was no difference among groups in terms of the

thrombogenicity index (TT; P = 0.401) or h:H (P = 0.386) index.
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3.3. Sensory attributes

The Three crossbreed group presented meat with better tenderness (P = 0.001), juiciness (P
= 0.023) and overall acceptance (P = 0.018) than those of the Nell and NellAn groups, which
exhibited no differences between each other. There was no difference among groups in terms
of the aroma (P = 0.786) and flavor (P = 0.315) of the longissimus lumborum samples (Table
4).

4. Discussion

4.1. Physicochemical properties

The average initial and final pH (24 h) in the longissimus lumborum samples observed in the
present study did not differ between the evaluated genetic groups. Appropriate reduction in the
final pH in relation to slaughter was observed, and the pH values 24 h after slaughter remained
in the range of 5.4 to 5.9, which are considered adequate values for maintaining quality and
shelf life (Matarneh, England, Scheffler, & Gerrard, 2017). Acidification of the muscle is
caused by the accumulation of lactic acid from ATP resynthesis of glucose from glycogen stores
(Duarte et al., 2011). In addition, it was observed for the three genetic groups that the final pH
was close to the upper limit. This is because cattle kept exclusively on pasture normally have
relatively low glycogen availability at slaughter and therefore a relatively low final meat pH
(Neath et al., 2007). Thus, possibly, the average values found in the present study (close to the
upper limit of the acceptable range) were a reflection of the diet (pasture finishing) associated
with the appropriate antemortem conditions.

The results of the C* color parameter, shear force, cooking loss, protein, lipid, moisture, ash,
and collagen contents and water activity of longissimus lumborum showed no differences
between the genetic groups. In this work, the average shear force was not influenced by the
genetic groupings, as well as the average cooking loss, which was not expected since B. faurus
and B. taurus * B. indicus crossbred animals showed lower values of shear strength than those
of Nell animals (Wulf, Emnett, Leheska, & Moeller, 2002; Belew, Brooks, McKenna, & Savell,
2003; Bianchini et al., 2007). In the centesimal composition of the muscle B., fat is the
component with the greatest variation, and usually, the amounts of deposited fat result from the
balance between dietary energy and metabolic requirements (NRC, 1996). In the present study,
the absence of an effect of genetic group on the fat content may be justified by the possible

similarities between these animals in terms of their rates of intake and nutrient requirements.
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However, the longissimus lumborum samples from the Nell and NellAn groups had higher
WHC values and were darker than the Three crossbreed samples. Wulf, O’Connor, Tatum, and
Smith (1997) found darker color in meat from Bos indicus than from B. taurus breeds,
indicating a trend toward darker color in Zebu animals. Highly temperamental cattle can
develop a relatively dark meat color (Voisinet, Grandin, O’Connor, Tatum, & Deesing, 1997a)
due to water metabolism, and as the B. indicus percentage in crossbreedings increases, cattle
temperament becomes more undesirable, which can promote beef darkening (Voisinet,
Grandim, Tatum, O’Connor, & Struthers, 1997b).

The results indicated lower L* (luminosity) and higher a* (redness) and b* (yellowness)
values in Nell and NellAn meat than in the Three crossbreed meat, which agrees with the
findings of Voisinet et al. (1997a), who found that cattle with darker meat exhibited a more
excitable temperament. In general, the mean L* values found in the meat of both the Nell and
NellAn genetic groups were low, demonstrating that these meats were darker than the normally
described averages. Factors reported in the literature to influence the luminosity of meat are the
animal diet, age, and physical activity and the amount of color pigments, amount of fat and
final pH of the meat (Muchenjea et al., 2009). In the present study, the animals used were not
castrated, which, as described by Rodrigues & Andrade (2004), have meat with a lower L*
intensity than that of castrated animals, possibly due to the lower amount of intramuscular fat.
Muchenjea et al. (2009) describe that in cattle, the average brightness varies between 33.2 and
41.0, the average a* value varies between 11.1 and 23.6, and the average b* value varies
between 6.1 and 11.3. Abularach et al. (1998) classified meat as dark when L* <29.68 and meat
as light when L*> 38.51. Regarding the intensity of red, they considered an a* value <14.83 as
low and an a* value > 29.27 as high; for the intensity of yellow, b* <3.40 was low and b*> 8.28
was high. Thus, it can be inferred that the only meat considered satisfactory in terms of this

classification was from the Three crossbreed group.

4.2. Fatty acid composition

The higher concentrations of 14:0, 16:0 and 18:0 in the Nell meat than in the NellAn and
Three crossbreed meat were in accordance with Rossato et al. (2010) and Bressan, Rodrigues,
Rossato, Ramos, and da Gama (2011), who also observed higher concentrations of these SFAs
in B. indicus animals. These results can indicate a tendency for Zebu breeds to accumulate more
SFAs than European breeds, which was probably influenced the differences found between the
Nell and crossbred groups.
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The increased content of XMUFAs in meat from the Nell group compared to that in the mat
from the crossbred groups, especially 18:1 ¢9, may be related to breed type. Bressan et al. (2016)
found few differences in MUFA concentrations according to genetic group, with higher
concentrations in B. indicus than in B. taurus x Bos indicus. According to Smith, Gill, Lunt, &
Brooks (2009), this parameter may affect desaturase activities and, hence, the concentration of
MUFAs. The Nell meat had a significantly higher concentration of 18:1 ¢11 than that in the
meat from the other groups, which was probably related to the higher intake of 18:2 #-6 and
18:3 n-3 by the Zebu breed than by the crossbreeds, with increased intermediate FA production
(incomplete biohydrogenation) (Rossato et al., 2010).

The A°-desaturase activities were similar between the Three crossbreed and Nell groups.
Gama et al. (2013) also observed no significant genetic influence on A°-desaturase-C16
activity and no difference in A°—desaturase —C18 activity among B. indicus and crossbreeds.

In addition to 18:1 711, CLLA was primarily present in meat from the Nell group, followed
by that in the meat of the Three crossbreed group. Conjugated linoleic acid (CLA) can be
synthetized by the conversion of 18:1 711 in tissues (Bauman, Baumgard, Corl, & Griinari,
1999), and this process is also initiated by desaturases (Smith et al., 2009). The FAs 18:1 ¢11
and CLA are primarily formed in triacylglycerols, and their concentrations increase as the fat
content increases (Wood et al., 2008). Thus, the differences found in the 18:1 711 and CLA
contents are also probably due the differences in A°~desaturase activities, which is described as
more active in animals with a higher fat content (Aldai et al., 2006). This fact can also explain
the decreased A’-desaturase activities in NellAn, which had lower lipid proportions, indicating
no influence of genetic group.

Meat from animals with only Nellore genetics (Nell) showed a higher ZSFA content than
that of the crossbred groups, and SFAs are more harmful to human health than other FAs, as
stated in the specialized literature (Scientific Review Committee, 1990). Metz et al. (2009) also
observed that the XSFA content is higher in animals with a predominance of zebu m their
genetics than taurine.

The ZPUFA:ZSFA ratio was lower for the Nell genetic group than for the other groups
(0.125) and low for the three genetic groups, ranging from 0.125 to 0.163, as observed by
Climaco et al. (2011) in works with a B. taurus x B. indicus crossbreed. According to the
Department of Health (DHA 1994), the diet 1s considered unhealthy 1f the XPUFA:XSFA ratio
is less than 0.4. Additionally, according to the DHA (1994), the n-6:n-3 ratio should be less
than 4:1. Although there was no significant difference, the ratio for the three genetic groupings

was approximately 2:1; that is, the ratios were in high accordance with the recommendations
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of the DHA and well below the average ratio found in the Western diet, which is 17:1 (Wood
et al., 2008). However, according to these authors, a 1:1 ratio is currently recommended in
healthier diets.

The lack of significant differences between genetic groups for most of the FA composition
parameters corroborates the findings of Pires et al. (2008), who also did not observe differences
in FA composition between four genetic groups (Nellore, Nellore »* Canchim, Nellore x
Limousin and Aberdeen Angus * Nellore) and commented that one of the main factors affecting
the lipid composition of meat is feed. In this study, the atherogenicity index (AI) found in Nell
(0.79) was above the range stated by Ulbricht & Southgate (1991) for beef (0.70) and decreased
significantly in the crossbreeds. SFAs 12:0, 14:0 and 16:0 have the most pro-atherogenic
potential, whereas ZMUFAs and XPUFAs have antiatherogenic effects (Ojha, Harrison,
Brunton, Kerry, & Tiwari, 2017).

Conversely, the thrombogenicity index (TI) gradually decreased as the Bos indicus
percentage decreased, indicating the influence of crossbreeding on the decreased accumulation
of undesirable XSFAs compared to that m the Nell group. The
hypocholesterolemic:hypercholesterolemic ratio (h:H) evaluates cholesterol metabolism, and
as the h:H ratio increases, the cholesterol presence decreases, and while 12:0 and 14:0 lead to
a hypercholesterolemic index, PUFAs lead to an increase in the hypocholesterolemic effect
(Ojha et al., 2017). The crossbreed groups tended to have increased hypocholesterolemic
activity, related to their significantly lower undesirable SFA amounts. As described earlier, the
Nell meat had the highest SFA content, especially the contents of 14:0, 16:0 and 18:0, and this
condition led to an increased accumulation of these undesirable FAs, which impaired the Zebu

meat health indexes.

4.3. Sensory attributes

As the percentage of Nell genetics increased, tenderness decreased. Thus, the Nell and
NellAn groups (100% and 50% of B. indicus) had the lowest acceptance scores. This was
related to their higher tendency to produce less tender meat, as stated by Johnson et al. (1990)
and Crouse et al. (1989), and the resulting lower sensory acceptance, as found by Elzo, Johnson,
Wasdin, & Driver (2012) and Phelps et al. (2017). However, despite the Triple crossbreed group
achieving the highest sensory rating, this parameter was not in line with the higher SF achieved
by this group. These opposing results probably occurred due to intrinsic longissimus traits, since,
according to Shackelford, Wheeler & Koohmaraie (1995), this muscle presents high variation

in tenderness from carcass to carcass. longissimus was described as having both glycolytic and
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intermediate fibers, and, according to Ashmore, Tompkins & Doerr (1972), the proportions of
these fiber types are highly variable even in the same muscle. Moreover, glycolytic fibers are
described as more frequent in the muscle surface, whereas oxidative fibers are often found in
the deepest fraction of the muscle (Armstrong & Phelps, 1984). This fact probably affected the
results found in this study, since there was no standardization related to this aspect during the
sampling protocol carried out, thus leading to variable results.

In addition to tenderness, the meat from the Three crossbreed group was juicier. This value
was near that found by Phelps et al. (2017) for !> Angus x % Brahman. Similarly, Elzo et al.
(2012) found intermediate sensory acceptance in %2 Angus % 2 Brahman. In both works, the
authors observed that, as well as in the present study, as the Zebu genetic proportion increased,
the sensory ratings decreased, which indicated that crossbreeding was effective in improving
this sensory parameter.

Despite the absence of data related to the Three crossbreed group in the literature, the results
demonstrated the higher performance of this genetic group in terms of sensory acceptance than
that of the other genetic groups. According to Nassu, Tullio, Berndt, Francisco, Diesel &
Alencar (2017), sensory evaluation is more effective in measuring tenderness, juiciness, aroma
and flavor than instrumental analysis, since human sensory perception is more effective in
detecting differences than instruments. Thus, sensory acceptability is a highly important aspect
of rating beef quality in terms of consumer purchasing decisions (Destefanis, Brugiapaglia,

Barge, & Dal Molin, 2008).

5. Conclusions

The Three crossbreed was preferred over Nellore and Nellore x Angus for beef production.
This genotype had the most desirable color and better fatty acid profile, characterized by a low
undesirable SFA content. The crossbreeds, especially the Three crossbreed, exhibited improved
PUFA:SFA and TI values. Three crossbreed produced the most attractive meat for consumers,

with the best tenderness and juiciness.
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