RAPID GLYCOLYSIS TEST FOR DETECTION OF DC BEEF IN SLAUGHTE
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INTRODUCTION

The carly detection of DC beef is of great importance both in carcass Sr%jn
dingfand the nost reasonable utilisation of beef, egpecially in connection?
hot Eoning followed by vacuum packing /Seideman et al.1982/. High frequencyt ale
DC becf was found by Tarrant and Sherington /1980/, Puolanne /1980/, Vada gheﬂ
/1984 /. For early detection of DC beef Davey and Graafhuis /1981/ and Braaﬂti.
/1984/ proposed the rapid glycolysis induced by thaw-rigor and electrical 2 by
* mulations, For detection of DFD porcine muscle rapid glycolysis tesgt induc@
added Ca“* was suggested /Vada-Kovdcs, 1981/. 2+ -
In this paper a new glycolysis test for beef is presented. Endogenous c%ea
wap released by s&ﬁfactant Triton X-loo. Rapid glycolysis of beef was indu
.also with added Ca~".

MATERIALS and MET(0DS |»

g ho”
/Serve

3.0 grams of sample taken from m. adductor at 50 minutes post wortem W2
nogenised with 3.0 ul of solution containig 0.25 - 5.0% Triton X=loo




f:g(} 20 N CaCl,, 20 mM I.lgCl\92 loo mI_.cI KCl. Ultra-Turrax nomogeniger/IKA Werk  sStau-
\ mi‘y”lg?hused. %amples were Mminced with solutions for 5 sec r::t lo.ooo rpn foliox:;ed
ang in 1ng for 5 gsec at 20.000 rpm. Ia brevious study /Vada-Kovdes, 1981/ the time
iy engity of mincing proved to be significant in the rate of muscle glycoly-
eXa(’:tW 1_le1 _'the meat :solution ratio was nonsignificant /1:1 vs,. 1:2/. Therefore
PH o Wel&llng of muscle sanples is not required for routin test.
omogenates were determined after 9 minutes of incubation. Lactate content
-“Witﬁacle wag determined by Hohorat /1970/, glucose content of nuucle was ectinave
at 5 Anthron reagent /Herbert et al., 1971/. Ulbinate PH of muscle was neasured
9=36 hrg post mortem in 150 mM KC1 containing 5wl iodoacatatc /Bendall, 1973/,
/ D ® cage of routin test ultimate pH was measured directly with weat electrode
U ORM, Diisseldorf/ /Vada=-Kovdcs and Csiba, 1984/. Analysis of covarieance wag
Or mathematical-statistical evaluation.

REsuzpg and DISCUSSION

t1o Fig- l. shows the rate of post mortem glycolysis as influenced by concentra-

ag Elo-f Surfactant Triton X-loo /o0.25-5%/. Glucose and lactate content are shown
9 inol?ted against of pH of homozenates which were incubated with surfactant forp
/5 n‘?te-‘l. The pH, zlucose- and lactate content of pre- and post rigor nuscle
i%n €3 post mortem and 36.11r3»po:t mortcu/_ are also indicated.
Attqy Can be concluded from Fig. 2., that couplee post moriem glycolysis wag
ned whithin 9 minutes by incubation with 1-5% Triton X-loo.

ang DRSS 2 shows the linear regregsion calculated from ultimate pH of muacle /x/
ship Of muscle homogenate incubated with Triton X~loo for 9 minutes/y/. Relation=-
dig Wag Calculated from 2 gsets of data /2 populations/. 1.5 % Triton X-loo in
I‘enc' Water was uged for rapid glycolycis tegt, There was no significaint diffc-
Can €%ween parameters of 2 regresoion equations. Therefore ultinatbe pH of nuzecle
diffe €8tinated with comuon regression equation, which slightly but significantly
Rel‘_s froi line y=x /P¢ 5%/. 5
/24 ﬁfld glycolysis test was carried out under similar conditions with added Calt
culaéﬂ CaCl,, 20 mM NgCl,, loo mM KCl/ and relationship with ultinate pH wag cal-
ed /3 ﬁopu]a‘tions/ [Pige 3./

LNy .
1ac-|;a1/;‘é’ e =glucose x=lactate glﬁgéze
e e e b cais
0.75%,( %) [5°
[_1:5511 Triton X-159
90 @ R |
] 005:;“ I Flg. 1s
|
8o | 0.25% I PH, glucose~- and lactat
], 5% | 40 co;ltcnt of beef ho.logen
| tes preparcd with 0s25=
7o | 5 % Triton X-loo at 5o
1 | | minutes post morteu.
| I Homogenates were incuba
6 | ted with gurfactant for
LI ] l 30 9 nminutes,
| |
90 . |
| 0425% I
L
4 ' |
0 9 L
l 0e5%e : &
S0/ : :
I ; I
| Triton X-loo|
20 | | e I Lo
freseses ' INTACT MUSCLL--'---...A...A..‘...,l
1o 50 min 36 hrs
i pm pm ‘I
|
. - i) ;

607 6.5 6.3 6~l 509 507 5-5 503

| 783




fomogenate

-_ PHy nin
6.8 /Y/ ~
Analysis of covariance
6.6 SSQ DF, DF, MS F \ Fig. 2
Com. regre. 0,022 2 96 0.0l £ Estimation of beef ultimate A
pH by accelerated post morte
6044 glycolysis with surfactant
£ X= ultimate pH of m. adductor
6.2, i" Z Y=pH of muscle homogenates n
.+ #"Common prepared at 50 min pm wib b
" // regression 1.5 % Triton X-loo and inc
620 v;C{/ bated for 9 minutes
S
5.8 i
.:2; equations R syx n
546 A 1/ y=0.91Tx+0.462 0.978 0.076 66
2 2/ y=0.842%40.906" 0.969 0.094 38
.,“ Come regre y=0.886x+0.975 0.975 06083 104
5e4 . ;
L
/X/
. ; v ; . ;
5.4 546 5.8 6e0 642 6.4 6.6 6.8 PH 1y
a L. .J' iﬂate
Estimation of begf ultirey
5 pH by accelerated pos 2
Howy glycolysis with added 02 4
H toI
P 9min =ultinate pH of m. addzg
1 Y=pH of muscle horogeNa¥r,th
> . prepared at 50 min Pmcl,
5,81 Analysis of covariance 50 ml CaCl?, 20 mM ggfog
S5Q DFl DF2 MS F A loco mM KCl“incubate
Coms regre 0,093 4~ 89° o0.02 3.21 NS- 9 minutes
6.6 Y
:ﬁCommon
6.4 " regression 1
// 2 ‘
’/
Wl e
6.0
equations R Byx n
1/y=0.514%42.82 04933 0,087 56
5.8 2/y=0.481%42.97 04920 0.096 24
3/y=04403x%+3¢38 04914 0,052 13
Come Tregre y=0e.510x+2.82 0,928 0.089 93
5.6
'5-4 ;
/x/ j

Bk s Beb BB - G heo: EAid B8

pHult




H°m°86nate
DH9 $
6.8 pen 1.
4
[TRITON X-1o0]
6 r=0.975
6 8, =0+083
6!4 20
&2

r= 8 Ca:- Figo 4.
6‘04 8 SR I Comparison of linear
e | regressions and standard
error of estimate calcu-
| .
5.8 | | lated from ultimate pH
g | of homogenates prepared‘
| | I at 50 min post mortem with
S | I | surfactant Triton X-loo /1/
anay g | added Ca®* /2/
| I
5 | 1] |
H | - |
I I I /x/
— : ki i L L
Rl 5,6° " B B LG (6.2 B.d,. 5.6 :5.8 PH 14
Rg

&
tin sssion line shows a great deviation from y=x, pH it of homogenate ig aigher
his the lower pH range and lower in the hijer pH ragg@. It is concluded fromn
be l‘eSul . T2 a4 3 4 . .
d H t, that glycolysis was not complete and an additional pH reduction occur-
Q&ho % the presence of Ca2+ due to its ‘interaction with protein.
lhd no%h Tegregsion equations calculated from 3 gets of dats /3 populations/
Hng differ gignificantly, differences seems %o be large betwsen regression
iy

f@ §? Pig, 4. the common regression lines which has been shown in Fig. 2. and
0~033 8¢ compared. Standard error of estimate was nearly identical of 2 linas
dg%pe PH for Triton X-loo and 0.089 for Cap+/e Fige 4. denonstrate, that the
t D ergf regression greatly influences the accuracy of estimation since gtan-
Q?R Tbior of y is projected to x axis /KSruendy et zl., 1983/. When surfac—
. ) retOH X-loo was applied to accelerate the post mortem glycolysis the slope
g Thisssion line provides more accurate estimation of ultinate pH.

beer W8thod is sufficiently accurate to recognise both extreme and moderates
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