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LA QUALITE DE BOEUF X LA SUITE DE L'EXCISION DES 0S ET DES

MUSCLES DANS UNE CARCASSE REFROIDIE

SON, STAN . FAIK et R,D. MORRISON

homa Agricultural Experiment Station

Stillwater, Oklahoma U.S.A. 74074

men*
La préparation intensive d'une carcasse bovine avant ref‘rotdise"eﬁ.
offre des avantages potentiels. En enlevant toute graisse supplewen(aa“e
et tous les os, le processus envisagé réduit 1'espace refrigéré neceszrp
de 25 4 30%. Une carcasse suspendue exige 4 peu prés 2 m° d'espace ™
L'espace non-utilisé au-dessous et au-dessus de lg carcassé e
dve 2 presque 2/3 m ou, au total, 3 plus de 2-1/2 m, Par cOREE g
> nécessaire pour re[;xgérer la partie comestible d'une Ca‘:

50 kg. est & peu prds 1/2 m°, ou 75 4 78% de moins. De pluss UM%, . oack
1de sans os est plus susceptible & un refroidissement uniforme. i
isé au-dessus et au-dessous de la carcasse pourrait ainsi etx
4 d'autre chose et le stockage total peu étre augmenté. 11

rocessus de refroidissement de viande, sans os et en
ir la méthode la plus efficace pour conserver du boeuf«
muscles bien taillé et dépouillé de gral
la coupe et augmente la qualité du produl

s8¢
t dv

de sa rentabilité commerciale.
-hes
pas, 2 1l'heure actuelle, de recher¢
de ce boeuf, on emploie déjad des méthodes
semblable ns 1'industrie porcine.

presq

sur 1

nos expérienc
chacun, coté

! carcasse (sans os) fut expos€
nditionnement de 3, 5, ou 7 heures, 4 une Lemnératufiomwme
s muscles furent coupés 3 la fin de la période de Londito 2

p < P P C
mis dans des sac de cellolde et refroidis 3 une température de 1,1 y ot
intacté

ov¥

le restant de la période de 48 heures. L'autre coté (laissé

xcises:, ot
i mpe
la valeur pH fut b&
£ : o
tablie pour le longissimus dorsi et les muscles sem&me“c 10
la quantité de viande comme¥ 15rube-

48 heures, puis les muscles furent e
2 dans le psoas majeur, et la t€

refroidi 2 1,1° C pend

eV

La chute d esuré

ed musculaire

a ensuite établ

et ser

i due) pour chaque coté, ainsi que le compte des seé
al de quelques échantillons pris dans la masse et 44 &
a Des études détaillées se rapportent sur trois musclé des
pour chaq 2xpérience, On a ensuite mesuré le diamdtr®
= fibres, la texture, la longueur des sarcoméres, le tissue fibreuXs 18
couleur, la ité sous pression et la résistance 4 1'abrasion oe
viande ainsi préparée.
was recorce vo P to
r re records o ouleur des divers muscles a été établie 2 1'aide d'un réf18C
. Lla coloration fut enrégistrée 48 heures aprds le décés
et, ensuite, une fois par jour cinq jours durant.
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BEer
WUAL ITy ¢
RESULTING FROM MUSCLE BONING THE UN. o
= “IING THE UNCHILLED CARCASS to forming and shaping for portion control and marketability, The shelf

1life of the final product could be enhanced, benefiting all segments of the

distribution chain,

I R.L A
: . H(,NJLV‘UM’ S.N. FALK AND R. MORRISON
This investigation was formulated to evaluate the quality of beef

resulting from boning the unchilled carcass

Ok ah
oma Agric 5 ho.
9 ltural Experiment Station, Stillwater, lahoma
’

‘ Materials and Methods

) Angus steers of approximately the same weight (45 kg.) and
market grade (choice) were randomly designated to be used in one of three
(three, five, and seven hour) holding periods for the unchilled side.
Extreme care was taken in handling the animals to avoid any adverse effect
upon post-mortem metabolic reasctions and ultimate product quality, Each

Introduction

Co
fag Ncern ¢,
og + for the rvati
conservation of energy and the spiraling price of

! .. thpg
e | L Ughout the : o
Immh:fn” methods Dfusiis‘zfjerSUi‘§~ :” ? search by Industry for more animal was stunned, raised from the floor by both legs, bled, and dressed
act af L;um: the eff ciency (;r DSBSUd ;[;: “'?J' at reasonable prices, in the conventional slaughterhouse manner, DOressing of the carcass
MQUUVtr)LhB unchilled carcass i ‘:E?Anv 18 0% 0% the'sa Jor goais proceeded rapidly so that Federal Inspection of the washed sides was made
ut oty OF Comparable ;;(ﬂm';G. JHL’ - procedure must provide a within 45 minutes post-mortem, Either the right or left side of each
B ricating the ohilleg ceroacy t¥s to the conventional carcass was utilized in one of the two treatments: 1) removing the muscles
8 g m: Years been accomplished us?;:afz. lgru?;h muscle boning has from the unchilled side three, five, or seven hours after death while at
Hapt g, Nuted meat products ilm.,guﬁ :,w' ?? ?’r'r iou value beef 16°C or 2) removing the muscles from the chilled side after a 48 hour
m”ﬂemcq thi Mmethod to “loé; Dee;7’(~d i d il gl holding period at 1.1 C. Each side was suspended from a rail via a roller
b lsm,e N8 been available sinc 1915“7“5' ice, good). Ample and hook through the Achilles tendon. Thermocouples connected to a
AL hepy ®fore the (m;bnu,f;; U:’ 39 tc . emonstrate that muscle recording potentiometer were inserted into three test muscles, namely,
*hop wn;urg, the data éuxg';)ﬁu' L:A?Dinmaftls' il S i the longissimus dorsi (LD), semimembranosus (SM), and semitendinosus (ST)
Yioyg | has a great ;nr‘u;,n:i.“uggzhti s ﬂ”eqf’ il to follow the decline in temperature, Fall in pH of the psoas major was
Lﬂmrnl attemptg have NEE; ;ﬁ;e t ,”‘E “,Vlma“e DY followed utilizing a section of the muscle at 30 minute intervals one
4 "9 muscle tension, © reduce the shortening phenomenon by through five hours post-mortem and again at 24 and 48 hour post-mortem,
”Uajtlass‘:al R = : At the end of the treatment holding period (3, 5, or 7 hour) at 16°C.,

7 Shop Showeq thp’_rs by Bate = Smith (1939) and Bate - Smith and Bendall the longissimus dorsi muscle was nxc)sgn. placed in a mn)bture‘barxxer bag
4 Hep, "ing ang iy importance of the time course of rigor mortis upon and removed to a 1,1 C. cooler along with the paired hanging side for the
3 ‘Wm;h et él; (T?;}E tenderness, Investigations by Locker (1960) and remaining portion of the 48 hour period, At the end gf the 48 hour period,

Hap,, ately df[Dri\J) Provided evidence that bovine muscle excised the LD From the intact chilled side (Cnnhrgl) was Exc}agd. When the
death would shorten, Furthermore, Locker (1960), excision was complete, muscles from both sides were divided 1nlonsectxzns.
8 wor

(da 00 ety 1 0
58 + (1965) Duplicate steaks were packaged, labelled, and frozen at -10C.

Herring et al (1967 114 " *
Ungn o * ANd Hog 4 9 + \1967), Gillis and Henrickson
Hon Ostetle b2 i .
they Mus by ler et al. (1972) indicated that the amount of stretch schedules permitted, analyses were made for ;ulour. press fluid, percent
Various methods of suspension could greatly influence moisture, percent fat, histological observation, organoleptic evaluation,

38+ Equally important, Marsh (1954), de Fremery and Pool percent cooking loss, and shear force.
et al, (1962) and Cassens and Newbold (1967) shougﬂ ’r;t
z‘ rigor mortis was dramatically influenced by FRES,
a”dgehay using t:z;gtne :norngmxﬁﬁ of Ecu:hs muscle was minimized at
‘”wulyrlcuson (1059) d those of Henrickson (1968) and Kastner
leg : as guidelines, the investigation of boning the
® Carcass was initiated, =

The SAS computer programming system, Service (1972) was used to

analyse the data.

Results and Discussion

facts

o
Holding the beef side immediately post-mortem at 16 C for three hours

b A
‘ Yong,. Stud

oot N Yy b 2 E - E A

e hr::q by suq)y Srasington and Hammons, (1971) gave support to on-the-rail before removal of the longissimus dorsi muscle was effective in reducing

: ges -the- A : ;

ang o0 aﬂvan: ting that the method would use more semi-skilled labourers muscle shortening resulting from rigor mortis. As shown in Table I, and
Y Figure 1, no significant difference (p< ,05) in shear force occurred between

Although

4ges such as short t
S8 shorter chill time, less refrigeration space,

CETT]

Y Yield 3 s § .
rTixxmum ut of boneless beef of the desired fat content would
i i

the three hour boned LD and its corresponding 48 hour control.

i
al), Nerg,
ally important, when the shear values were compared after a

not practi

lizatio f th
"9 opep, ion of the refrigeration space. Savings i
o '::rthon would also result in decreased use w:vf;;: é:e;;e fox five hour post-mortem holding period it was noted that the difference was
"€ propog h S z : . Ye bl Pbe- { S
7 aqd,tgudaad method could be sold at a premium price for soup significant (P - .05). Sl@;lar results yere‘rspérted by Kastng? (1972),
~+ion, boneless closely trimmed meat would lend itself well Although the LD boned unchilled had a slightly higher shear force than the

The duo - trio test revealed that panelists were significantly
(P £ .,05) able to distinguish differences in tenderness between the chilled
and unchilled excised LD at the seven hour holding period. (Table 5).
Difference in preference between the two treatments were nonsignificant
holding period, but a significant
at the five hour period. (Table 6).
Steaks removed from the unchilled muscle were slightly preferred to the
48 hour control at the seven hour holding period. Practical differences
in tenderness were small as the panelists evaluated both treatments using
Acceptability values were in the range of

b
Neg
Contrp)
whe c
wag Noteq 8 n held for seven hours post-mortem, little

Usclg respong d5t?3k5 sampled from the origin and inserting ends of
o s BViuen(g '@d similarly re;drdless of the period held prior to
CUrrey 4 ';ld by the nonsignificant (PL,05) boning x steak interaction
ruve;lidt:ﬁag hold}ng periods (Figure 1), Further examination
T é & al steaks excised near the posterior portion of LD
£ e arigin Y boning the unchilled muscle as much as, steaks cut
Y be s Ve Variation in the response within a given muscle to
» 1n part, to connective tissue content, mode of attachment,

(P >,05) at three and seven hour
difference (P< .05) was indicated

of my s s
bgtmnamdscln tension at a specific location, The difference
°®N steaks, regardless of boning time, was nonsignificant

the hedonic scale (Table 6).
slightly acceptable for all holding periods,

N a)) holdi
ng pe Simi
= (191;’;361'5 mxvinur:;:;zzsgn ;:’::i:rm:fr;a[iot’ in shear force of The importance of meat colour to consumer acceptability was

gy gy )y Cover ot al., (1962) yag‘ﬂ;: ?Igfjitlo: “f’ dl&ﬂAUD:°{veC demonstrated by Danner (1959) and Dunsing (1959) who showed that physical
:V‘Q-\ Yocpe, "USCle gp i = A3y MnG Saneen (19730 appearance of a retail cut was the most xmporlént factor used in meat
Sehckion, ‘Tt contunr aslecte s meat ut primarily an deamase, o
BN any ~ \NOicateq that b, creases, A microscopic examination of then for egpesrences Gne - g 555 S 55
P c 18 @ difference in sarcomere length between the primarily on brightness of colour (Rhades et al,, 19553 Seltzer 1955),

Colour evaluation by the duo - trio test for the chilled versus

2 Unch
a th illed s
qu‘ og | @xcised muscle was nonsignificant (P> «05) for each
unchilled LD indicated that the panelists could significantly (P<L ,05)

01din,
the . 9 periods, However, as shown in Table 2, and Figures

M‘Q um arco
5, m
:‘*u:: ”atau.l"‘" tnm:r?riiniﬁzci ;S:E?QJ#“ muscle was always greater distinguish differences between the two processes at the three hour
%mlbﬁs \m“ that WS01S exoleid Feon t: Drf chilling., This supports the holding period. (Table 7). A colour preference was given to the cold
'HNTEU v Ortem o il € carcass at three, five, or seven boned muscle when compared to either the three or five hour excised
‘mrﬁhe G Uscleg ercvedgarLEr :g : f greater amount of shortening when product. (Table 8). Differences in acceptability of the unchilled excised
“Sag k of Herring et al (lgﬁ,?“r? post-mortem, This also agreed muscle versus the 48 hour control was also found to be non-significant
urvllihearjy St U-' 63 1967) who found that shear force (P>.05) at all holding periods, Both the products from unchilled muscles
ecreased sarcomere length, and those from the chilled side were scored in the range of slightly
Thus, indicating that the product

r
“"lartnar evig

?“;qls; ai te11 acceptable at all holding periods.

ence of
excised from the unchilled carcass would have colour pleasing to the

5y shortening was illustrated by an increased fiber
®s Increased fiber kinkiness score for the LD excised

to muscle excised from the chilled carcass (Table 3

consumers

] Teng ¢
ang ®8 in fiber
BV th the CDTTESpondjnﬂ)::e:ur between the five and seven hour holding No significant (P~2.,05) difference in psychrophilic bacterial
n . Teg n" dlffersnca i Fq our control were nonsignificant (P> ,05), populations occurred between the chilled versus unchilled excised muscle
3qhhm Chfuf huldlng nsr;o;v: ”OT‘S did approach significance., Fibers from at any of the holding periods, Differences in the mesophilic count were
W uscle i ifi ) N Pl
iy Ang alle COnERaT, TRig ot were significantly (P < ,05) larger also small and practically nonsignifigant. ean log numbers for the
s servation agreed well with both the shear psychrophilic were in the,range Ef 10" to 10" per gram, where as
to 10 per gram for both treatments. Thess

% “h“ars TCome
: =

mesophiles ranged from 10
low bacterial counts illustrate that on-the-rail boning is more sanitary

than the conventional method of fabrication where the carcass is exposed

re i

ahdIEHQLh, as well as, with Herring et al. (1967) who showed

e :arLomera length changed with increased fiber diameter
ationship of fiber diameter to muscle shortening and

§
Cheg, Y38 )
to the air for a greater period.

so s

fly Eugy | 1970), qrgonstrated by Buck and Black (1967), Gillis and
M)y s .4 agle and Henrickson (1970)
& )t atian - 5 % .
e Sy 0 be of fibers for kinkine $ k pDifference in press fluid ratios, percent cooking loss, percent
{ﬂaf'E Dhanolher estimate of the e s shown by Gillis and Henrickson moisture and percent fat between steaks from the two methods of handling
'%Qh Shegy traceio, R contraction state of muscle., A muscle meat were small and nonsignificant (P2,05).
»1%1 ax“ valye it ave a greater oarcan:?ge of kinky fibers, a 2 : 3 : - ;
?% %‘5 Sg efore ess.tander, An analysis of variance revealed that The data from this investigation indicates that one may excise the
qh Wallsc°rs tha being chilled had a significantly higher (P < .05) LD muscle from the carcass, as early as, three hours post-mortem without
qmth by Bvaluatn the corresponding 48 hour chilled muscle. When one a large discernable loss in the major quality attributes of beef. Because
v%nﬁﬁss Rtwaaﬁ tnzs all three parameters, the largest difference in fiber the tissues are still warm and pliable, fabrication time is decreased,
~'! Ng t,SCDFBs & chilled and unchilled muscle was 6.12 microns., The which further lends support for on-the-rail boning.
?’NEVEPE lat the '_Or both treatments were in the range of three to five,
”attt thsanqrten;n”t:‘am:on state of the fibers ranged from wavy to twisted.
&, rrfx erg tg r:ﬂ occurred in the unchilled excised muscle one would
om ¢, 8how kinkiness scores in the range from six to seven,

Yisted to kinky,
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cold' boned steaks.

KINK SL

DIAM

SHEAR FORCE ( Ib.)

o N > o ® o
l 1
- | -
/’ :
/ =0
< I
@ ] =]
m /
> /
X / w
/ T
= ) i S
b
1
= ? : -
,1 %, g
. o
fe.
‘_’;’ I 45
m |
> |
x | (3]
I e
o} é S
o
!
2 N ! 4
I
50
%) SF
o= 5
m
>
A ~
¥
nf S
D
DIAMETER (pm)
o
& 4 o) N
B e T
ok N
r
£ ] 8
o
Pad AANANARNNNN o
= - -
3 ) o
T
171 SNNNNNNNN o
U SR =
| ST TRETE SRl i bty

KINKINESS SCORE OR SARCOMERE LENGTH (pm)

DIAMETER (2 m)

()] ()] ()] [0)] o)) ~ ~
(@] n H (4] 4] (@] n
. T r—r r . — -
= AN D@
> ] T o
= o ©
=R 45

z

A ~

® 3

= <

| 2
L R FEEET . L 1 !

(o) n - » @ o) ~

KINKINESS SCORE OR SARCOMERE LENGTH(um)






