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Beef Quality of Steers Fed Pineapple Wastes as a Roughage Source -

Jutarat Sethakul' Yanin Opatpatanakit1 and Chanporn Chaosap2
lDe:pzmment of Animal Production Technology, Faculty of Agricultural Technology, KMITL, Bangkok 10520

2Departrnent of Agricultural Education, Faculty of Industrial Education, KMITL, Bangkok. 10520

ABSTRACT

This study was conducted to investigate the effect of roughage source on productive
performance, carcass, and meat quality in culled fattening dairy cows 'ff.:d with by-product silages
either from pineapple or sweet com. Ten culled crossbred dairy cows of over 68.75% Holstein
Fresian with averaged initial body weight 355 kg were divided into two groups: group I cows
" (n=5) were fed with com by-product silage ad libitum (CS) and gro:up II cows (n=5) were fed
with pineapple by-product silage ad libitum (PS). All cows were fed with concentrate, containing
11% CP, at the rate 3.56 kg DM/day and slaughtered at 620 kg live weight. The results showed
that average daily gain and feed efficiency of PS group were better than those of CS group
(0.97+0.09 kg/d and 13.18+1.68 VS 0.66+0.05 kg/d and 18.29+1.29, respectively) (p<0.05). The
PS group tended to have a shorter period of fattening averaged at 92 d compared to CS group
(p=0.056). For carcass quality, PS group had higher pércentage of lean (72.68+0.40 and
66.77+1.01 %, respectively) but lower percentage of fat than (?S group (15.00+0.70 and
18.34+1.20%, respectively) (p<0.05). For percentage of retail c;uts, CS group had lower
percentages of T-bone and flank (4.62+0.25 and 2.09+0.13, respectively) than PS group
: (7.45+0.66 and 2.92+0.21, respectively) (p<0.05). For meat quality, PS had higher lightness (L*)
than CS (39.52+0.54 and 35.84+1.34, respectively) (p<0.05). There was no effect of roughage'
source on redness (a*), yellowness (b*), pH values, chemical comp:osition and Warner-Brastler
shear force. The effect of roughage source on average internal organfs percentage was not found
(p>0.05). The PS group had higher percentages of by-product than' CS group (27.84+0.30 and

25.23+0.27%, respectively) (p<0.05). l
For analysis of economic return of dairy beef production, it showed that PS group had lower

cost of production than CS group (35,025.98 and 43,790.61 bath/head, respectively) (p<0.05), but '
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PS group had higher retum in term of live cattle sale (-2,153.98 and -11,803.41 bath/head,
respectively), in term of cold carcass sale (5,021.41 and -4,897.78 bath/head, respectively) and
- especially in term of retail cut sale (19,074.96 and 9,624.05 bath/head, respectively) compared to
PS group (p<0.05). However there was no effect of roughage source on income from internal

organs and by-product (6,028.52 and 5,920.22 bath/head, respectively).
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Y o o u Yo ~ ' o a Y
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L] P a o/ é’ o a
TusAulusumeuds msfivaSunamsiuemisvesdadinniulysn e Iidamsazay
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wiTauudanan ld5undnuninemisszauiuananiuinadesnsing
wigAn Tavea Inuana19AY Minchin ef al. (2009) A1 NAABUNBRNEIANTTONINATT
= :&l 1] o g H Qs Q’
AR AUN TN tazquniioveun Tauudans Aens liemisnaassilissdundanu
lugasemisiiuananaiu (10.4 11.4 13.1 uay 14.9 UFL/Y; p<0.05) wunusd Tatldasng
w3gAuTa 0.71 091 1.14 yaz 1.15 nn/Au ad1ay (p<0.05) TaewiTaf ldsundsnunn

o o { 1 o) A (-]
- omsgeez ldfundenudildlse Temlldinandinnudesmsndanuiionisdisadn Taed
v ) y f

sanmansydu lageniuailaft ldfumdinunnema uazldzoznarlunsyuduni
agniivdiAny (121.5 108.1 95.2 uaz 83.5 Jii; p<0.001) it Iafinuunsamelusses
v - 1
FUgANIyUNINU (Minchin e al. 2009) M7laTundanuinldlszTenTldunniany
EY [ A o a a9 Yo o Qs 9 [
asImInaenuienisdssgnlulan lasundanusinemisgeduaasssn luduTua

Tuiduann uagaziuulnfuunsn 91nN1IMAEIYBY Wooten ef al. (1979) wudiluwilada
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QoA =2

nanfiogsznin 410 1 Hldfumdsaunagasemisgandt @adauermidu 8o

q

o,

« v w @ a ' 1
wesifud) Harumn lulfudunds .85 xu.) uasiinzuun Tuhumsn (10.0) ge nhusila

B.

nguil Idsumdsnuningasemisaind (dadauetnisu 40 wledidud) 079 @i, way 7.8
AzUMY mudIRY ) edreliTudfm19adn (p<0.05) TnsuiTadaiiana 2 nauldszeznaiu
msyusiiy wazlasuemisdu emmsveuriia@sinunasaminanes aeanadesdu
181UV Juniper ef al. (2006) ﬁndndmmﬁmzﬁ'uwa"smu'luqmmms (Energy
Intake) 10320 Tn Idninfaunsaiinhnind$3a18 Taefon T dudnmsii iy
%19 (Purchas and» Lloyd. 1974) uanmnﬁuuﬁ’aiwqmﬂmq Pearce and Unsworth (1976) tag
Comerford et al. (1991) %1ﬁtﬁu'i1ﬂ1iﬁiﬂum;u'lﬁ%_’uwa“’wmqa (Net Energy 18z Metabolize
Energy) _ﬁﬂﬁ'ﬁmﬁwmﬁmﬁﬂﬁ'ﬂﬁtﬁuﬁudaﬂ?mmamﬁﬁﬁullﬁl‘amiﬁﬁa%w (Residual
Gain/Feed; ke/kg) figandilaft Idsumdaandidindr (p<0.05) SnviaTai 185 undaamugs i
ATIRBINITAUBMISINBMIAIITN (Residual ME Intake; Mcal) a1 Iaf la5unaaau
1 (p<0.05)
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%10 (Yield Grade) (Hale et al. 1998)
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. o Y ' g W i
Marbling) (182 2) TEAUMTNAUIDSANIY (Degree of Maturity)
2.6.1.1 szaulusiuunsn (Degree of Marbling)
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seavluiiuunsn 10 szau dana1nldun 1) Abundant 2) Moderately Abundant 3)
Slightly Abundant 4) Moderate 5) Modest 6) Small 7) Slight 8) Traces 9) Practically Devoid 10)
. ' ) @ 1 I 1 [ a P 1
Devoid a0 xﬂuﬂlmﬂsuuu'lwutminazgnumaamﬂu 100 vivgyDY Taslinsmuau
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DIYUINNIDUDY lla:ﬂgﬂﬂqvhluﬁﬂﬁ']‘lf\uﬂﬂﬂ’lﬂﬂ']’lutﬂiﬂﬂ‘UQQTﬂﬂﬂu‘u’l

i Maturity**

Abundant e
Moderately Abundant.
Slightly Abundant

Degrees of
Marbling

Practically Devoid

*Assumes that firmness of lean is comparably developed with thie degree of marbiing and that a carcass is not a dark cutter.
“*Maturity increases from left to right (A through E). ! ]
“*“The A maturity portion of the figure is the only portion applicable to bullock carcasses.
M 2.6 LAAIRUAMINIATINYBY USDA Muuamuszan luluunsnnguery uazinsa
AUATHHIN

111: Montana Beef Quality Assurance (1997)
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2.6.1.2 szdumaNannethudiude (Degree of Maturity)
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A31: Aau1las91n Hale et al. (1998)

2.6.2 (NIANANAR (Yield Grade)
- > Fy \
insanandnllszdliuainilSunaiie (Cutability) 08anT2gn (Boneless) tagiing
1 ] Q. CY § Qy l Qy 1 { 1 t
dauaailufuiuilangududiusen (Closely Trimmed) nudidiflyanigs 1dun
. 4 a t = ¢ o &‘ pr o 1
Chuck Rib Loin Round insaranaagnuiisesndy 5 insa snuilefiruveaaiisuatiiliyanigs

310910 1A Yield Grade 1 - Yield Grade 5 (#1514% 2.3)

1 o a S d o £ £ da v
19191 2.3 52’,911]lﬂiﬂﬂﬁﬂaG_I‘]f'lﬂﬂ']ﬂLﬂﬂil‘h'uﬂ‘Ua\lsﬂuﬂ"lulﬂﬂﬂﬂu‘,aﬂ'lgﬁ%']ﬂ‘lﬂﬂiﬂ
a da A - v
INIANANAR ilesiduveuilounsiitiyanigs

1 >52.3

2 52.3-50.1

3 . 50.0-47.8

4 47.7-45.5

5 <45.5

11 : AAuilad91n Hale et al. (1998)
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3) Snaedlvifule lusfugesites uaz luifuale (Kidney Pelvic Heart
1 a3 [ 3 Y] a 1 1 ' <
fat; KPH Fat) imheidlunledifudvonimingn ndudiiaedszning 2-4 nlediiud veq
v
hinanieu
é’ P Y o 9 A’ o = 1 a3 ca" a Py
4) Wuinihdaveanduiiiedunenaeunaraiimizoiluaiet’ usnudIase

[N 3
9 12 (@naeImh)

2.6.3 1N3AXINVBIULILA
A ° v a @ @ [ g
[iieanndeimuadiuerganiugse taszAuNTHAIBE1ANIY (Degree of
- <) o @ A ° ) [} o wa A Y 1
Maturity) (Huifadondn fidenailfinsamnninuiladaninaguauinneineglunia
' < 4 ] Y Qy
%10 4 (N3AUTNANY USDA Beef Quality Grade (1001 85 (lodidud) iiiesvinilndana
aulnaiiionguinni 42 ey Jsgniasglunsawin 4 nsaMe (Commercial Utility Cutter
H = = J 1 1
wazCanner) (MW 2.7) Tasinsanandaan esfllsznevana Winurandaitonas liiinade
Y ° 1 e ' o -/ A
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dwisu wilalagmmiz
Approximate Age & Maturity Class
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USDA Marb Score
Abundant
‘Moderately Abundant |
Stightly Abundant
Moderate
Madest
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Devoid
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141: Harris et al. (2010)
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1 3 2 1w 1 1

mslsediunsaguainainu Tamenisaaiaduegiuazuuusanieyeu In
(mydsziiuszaumsazay luiuvesInvaeiidia ¥Se Body Condition Score; BCS) tag
o o -&‘ ] o3 s [y
Tagilszasavedte Tnouiwesndly 4 szAud2afu Ao (Peel and Doye. 2008)

1) Breakers (or Breaking Utility) iihusi Tnifiaguuuirane 7 vSeunndi insa
: a 1 Qs a A’ o o o

HanaayINag 1UTEAY 2-4 Hananaiiouadlszuin 75-80 tledmua
bd 1 5 ] a &

2) Boners (or Boning Utility) iluusiInflinzuuusianie 5-7 uazlinananiile

uastlszana 80-85 1lediFud

]
= 1

o 1 a n&l -
3) Lean tHumilafifinzuuusnne 1-4 uazfinawdailouasilszu 85-90
alofisud
. o [} { a A& [~
4) Light duwilafilinanaailouns 75-90 mlefidud fanwmlslsaugs

& & A P ¥ o ey gy & g A
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&‘ o/ 1
(Houas uazszAuAaIAveIE AL In

111: Peel and Doye. 2008
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da 1
2.7 tadensinanenamningin
2.7.1 AZUUUTIINE
4 ) g 1 o g o J ) = o’
lﬁﬂ\ﬁ]'lﬂlql’ﬁﬂ'ﬁlﬂ\icﬁ'lﬂiﬂ‘uu@ﬂﬂﬂ HINUN LLazﬂﬂ‘mﬁmmﬂﬂTaﬂiu HasinIaf

U

© AMATNIN (Quality Grade) Fafinnmduiusnuazuuuiumeovedla BCS) Tamwizuiln
Y 1

! 1 Y Qy a

(Seegers ef al. 1998; Peel and Doye. 2008) astunsilsziiuyanvesus Indansluvusizia
a 'd o Y '
Tagmsasisionssaunsazay lviiiinigusn (External Fatess) ABAZIUUTIANY (BCS)
v 1 dl oa H dj Y 4 a t [N 3’; :
iludsaalunisIdunuana I funuasnsitedssdiuyanveuni Tava ludu
Wununanaa wawaseld tazinsaann1an1sf (US. Quality Grade) voaunladunuasng
' A ' ' A ] a P

aavezviend Taluvaziifinzuuussmam lsifeauduamassygiegega Tasling
o/ 1 o ] &, o . .
saularzdunzuuuinnovedlndiossnilu 9 s2Au (1= Extremely Thin; 3=Thin;

5=Moderate; 7=Moderately Fat; 9=Extremely Fat) tlef agad lua13199 2.5 (Eversole et al. 2000)

Mm99 2.5 ugasdnrusdunalums ItaguuuanuguysaaessaneuiIn

Body Condition Scores
Reference Point 1 2 3 4 H,) & 7 B2 P
Physically weak y$s 1m0 om0 om0 @m0 @mo om0 00 10
Muscle atrophy yes yes  slight no no 1o no 10 Mo
Outline of spine visible yes yes yes  slight no no no 0o 1o
Outline of ribs visible al Al Al 35 120 0 0 0

Outline of hip bones visible yes - yes  yes yes yes yes  slight no no
Fat in brisket and flanks 0 10 no 1o no some full full extreme
Fat udder & patchy fat around

W0 1m0 mo N6 no  mo glight yes extreme

tail head

" 11: Eversole et al. (2000)

azuuuimeveanl Iafinnudintus lumanadhuduassiuhminiasa
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(©=0.0001) (Apple e ol 1999b) wodudluiudula lulugestosuaz lufuduiile
azuud lufuunsn ﬁﬂﬁautﬁmquenizgn (p=0.0001) TasAzuUUTINIBVBWETATIAY

Qs Qs o o 1 g 1 )
anuduius lumeausudadiuvestTmnanilonasdoSana ludu (p=0.0001) (Apple et al.
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H 1 L 1 lg o L3 LY
1999a) TuvaigiiTagnszavazuuuseanieliazuuiyediie (Color Score) ASUULFHITUNE
. , ¥ ’
(Texture Score) LAYAZUUUANNLLUYOULD (Firmness Score) lndlfiaanu (p>0.05) Tay
= ' 2 A y A 2 4 ! '
suuuresd uazazuuuaMuivveudielinua Tfuugeluiionzuuuianmaveuniln
1] ¥ J LY
MuTY (p=0.0055 uaz p=0.0139 awwaAy) MumsanaawsIANLIiadTuEly
Y t 1 9 sl o ' A o T
nRuINAuAzuUU N eiiudY (p=0.0023) Auuledidudvesinuilnidaaglunsa
] ¥ . .
AUANTEAY US. Utility vSamilonilaniuyuain 0 33.30 63.60 43.30 73.30 100.00 1ag
< a s A 1 =} [} .c [
100.00 ulofiiud disusi Tnliaguunusnnie 23 456 7 uaz 8 MUY (Apple ef al. 1999a)
MnsumsIsenuud Infilisyaumsazayluiy wieasuuuInmeoga
Ggau 7 uag 8) Tanuduamassygiagegaludunissmiheu Tafidumsyu Tag 100
7 o d : : ' '
wefiud unsamnaniamsiia Utiliy n3snsaimilondn) Hyan159u (Gross Value)
1ae YamgnT (Net Value) gaiiga 1innsmiesnuaskanasy ldonnssuiumsai ud
) 1 a = = &' L d‘ v 1 1
giponua InaziuuiemessAl 7 uazs Tnardailouasiifigaluszduazuuusmeniln
2 v ' N P
NIMuA (p<0.05) Taeil dAdI14v89 Subprimal cut 11ARAINKHBLT I InE (Chuck) tazaz Twn
o - a o 1 1 ' o A
- (Round) MaMrHavusnadeatu Iyl Tniliaguuusamessaudu (p<0.05) (Apple ef al.
9 H H
1999a) uannnilu Iniliaziuusimeszat 7 uag 8 Anuvun lulfudundaganiga (14.80
= ' 9 = 9 v o w v
wag 2730 1) Tastianmngenhanudesnisaaiaresmanrmn luiudunduiios
6.40 . hlddesdaudnirlniufilnagudiu Subprimal eBniAfiga (13.24 1Az18.58
2d 3 Loy a9 4 g A 5
lefifud) wazduildesdunumsadaanussnuanaiiganismuny luvasisnauilnnn
Zuuui e (52A12 wag3) fyadnanaselaninnszuiumsangeiiga (p<0.05) uail
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Teaa ladfuun Iumsazasluiuiame uag luiulugdesios (ntemal Fat Depot) g il
TaugTeaa'lad fuledidudxn Ysnaluiusiuonmn lTuiulddmnis 1euelaiu
unsnlunduiifedien uagilluiunnefvzaelusalumngenilafuinlsad ed
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LLﬂ%ﬁWﬁn&T’mmhﬁ@Wt& mltdarmansydula uazilsz@niammsldersvedda
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dsdnunNana (p<0.05) 1ummsﬁv€uﬁwﬂ’jﬁ’mmné’mtﬁaﬁuuant‘i’qm;ﬁyﬁu (495 55.0
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24 qanduﬁamnmﬁﬂﬁ”lﬂvimmifyu (3.8) (p<0.05) Tawszazrnallumsyuwila hilinade
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iRl Tafyadidiald ﬁq&uﬁmasuuuﬂaﬁ’haawnsﬁﬁmmwmuﬂumawﬁimuqq
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4 4 Ql ) =) a 1 é’ { Q/ A’ o/
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