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SUMMARY:

The activity of the mitochondrial enzyme B—hydroxyacyl-COAT sue
dehydrogenase (HADH) in the press juice of intact muscle tis due*
allows to differentiate between fresh and thawed meat. Thel)cw&
of the myoglobin content (M) and the HADH-activity (H) of M
the so called MH-value, provides a possibility to distingul®
between skeletal muscles and offals of slaughter. The latter
aspect is very important for minced meat.

Byproducts of cattle slaughtering'as heart, tongue, cheek meab
diaphragm and tail as well as shoulder, top round, loin an
diaphragm of calf were examined with regard to their myogl10 t
content, the HADH-activity and the resulting MH-values. Heaﬂ#
tongue and cheek meat of cattle show like diaphragm highel “ .u
values than "normal" beef. Muscles of tail behave like "nor
beef muscles. With the exception of tail it is possible tO £
distinguish between "normal" skeletal muscles and "offals" o
slaughter from cattle.

pin

There are no essential differences in the MH-values of Varlﬂﬁﬁ
cross striated muscle types of grown up cattle and calf. Musﬂﬁ
of cattle show a slightly higher myoglobin content, wherea
HADH-activity is lower than in veal. Diaphragm of calf can

clearly differentiated from "normal" veal.

INTRODUCTION: nid
For consumer protection it is necessary to provide methodS: _y
allow to differentiate between fresh and thawed meat, nnorma’ jg
skeletal muscles and "offals" of slaughter. The latter aspe’ i
very important in the case of minced meat, which is normallgwﬂp
imported as a salted and frozen product and used in the PY° ,
of sausages. In the European Community the import duty for scﬂ5
"offals" of slaughter is lower than for "normal" skeletal mgaﬁé
Therefore this agreement can seduce to declare "normal" ?ee taﬁ
eatable "offals" in order to pay only a lowered tax for 1mp§ib {
to sell it as "normal" processing beef with the regular Proi tﬁ
there exist no reliable histological procedures, an enzymd 10W
was developed, which represents in combination with the mYon
content of the muscles a possibility for the differentiatl®
between skeletal muscles and "offals" of slaughter. g,
10
Because of its properties, the enzyme B—hydroxyacyl-CoA—deh%Z15
nase (HADH) proved to be convenient for the test. This enzy
involved in the oxidation of fatty acids in the cells and lAn
tightly bound to the membranes of muscle cell mitochondrla‘-g
increase of the enzyme activity in the press juice of m?at 168
tained after freezing and thawing of the meat, as HADH 185 egﬂw
from the membrane to the sarcoplasm by this procedure (Gott ab?
and Hamm, 1984; Gottesmann und Hamm, 1987). Neither storageutwﬂ
freezing temperatures of meat before comminution nor comml
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i - ivity by

zdsalting nor frozen storage reduce its total ?ggg)?ct Y
Citnmtion of the enzyme (Gottesmann und Hgmmé_ve SAei958 ge
%ﬁ*smann and Hamm (1987) developed a qualitatl g R i
gy Indicates thawed meat by a colour change in e A s
tmhml his indication method the tdtal activity o o i e
h:m ¢an be determined by means of an UV—spegggO§Uice N aLdE
ly gasantifjeq activity of this enzyme in the pg ok g

&mficient to differentiate between fresh an

¢ : i dis-
Q“ﬁsmann and Hamm (1986) used another test comblnatigg ;?om
cgmuSh between diaphragm and "normal" skeletal mﬁsccontent i%
mytle'The Product of the HADH-activity (H) and t e'ndicator for
°N0bh1(M), the so called MH-value, served as agaily a very
Uoge Ntification of these two nusala=iypes. ieiid the HADH-
%re-°°rr31ation between the myoglobin conten ann and Hamm,
M%Yly'Qf different muscle types was found écggtizgmann, 1984,
lg5) ®1~Badawi and Hamm, 1970, 1972; Hamm an

Iy

i lied
%rhe fOllOWing investigations the described meththzgsmiggle_
Wpsme differentiation between "normal" <ross str}i e e
pmﬁs Cattle and byproducts of cattle Slaught;;ivglues o
dhph' €art, tongue, tail and cheek meat. The Bk - T
Mnm;agm and various skeletal muscles of calf gsi g L3 LA
%lﬁ Yith regard to possible differences in gr

MATE

Fr RLALS AND . i ragm,
BRCIYS Bees cazonses about, 150 g of beatt,, tongue, SAPAFAY
p%kanmscle and a mixture of tail muscles were glssThe aéequate
?nggd in Polypropylene bags and fr$ze; agdaigtg; (top round),
A 0 & i i dorsi (loin .

theSUPrag longissimus ( '

ted under
S Pinam (shoulder) and diaphragm of cali wzrz Eﬁzasamples
bfbeame Conditions. After 3 weeks of frozen s zrogc
) *f ang Veal were thawed during the night a :

l i i igations
%re Nation of the HADH-activity: The followiling 122?§t;ggut L3
OfInperformed according to Gottesmann and Hamm (198¢€ éd pic e
m&;m?le tissue were ground and exactly 5 g homogenlg L i
100881um Phosphate buffer (pH 7,6) in the presence O i e
e%%;%ntrifuged and afterwards filtered. The act1v1tyand erntr B
(MBSEHADH was determined as described by Got;esmag; st s O
mnﬁri‘ U? ?re presented in international units p

g).

i low.

18 in comparison to the myoglobin coptegtazigiding S

m € total content of hemin was determlne Y e
mdnftho Of Hornsey (1956,1957). The myoglobin con Aot e prd
Ry " in cODSiderazion of the weight of raw materia
SULT
«i&& 'g AND p1scussron: o 2w g e
mat o Content of myoglobin, the HADH-activity g BT
m&mfd Yoduct of both, the so called MH-value of heagcies %
%tq.cheek muscle diaéhragm and a mixture of tail mz 298 8¢
re e shown in table 1. Gottesmann and Hamm (138different
frigerated storage at +2°C, frozen storage 2 Bty e
Ures ag well as comminution and salting ar

313




cing the activity of HADH and the content of myoglobin. The . it
determined MH-value of diaphragm corresponds apart from a sllgheek
deviation with the data of Gottesmann and Hamm (1986). OUFerrﬂm
muscle and heart of cattle showed higher MH-values than dlaph,
from the same species. Heart with a MH-value of 433 can uneé
vocally be distinguished from cheek (208) and diaphragm (168)
With regard to a myoglobin content of about 9 mg/g heart and 1
diaphragm are comparable. MH-values of more than 400, aSldet;mw
mined in the case of heart, are exclusivly due to very high d
activities. The possible biochemical reasons for the increas®
activity of the mitochondrial enzyme HADH in different musC ec*
species can be an increased concentration of the enzyme resp

tively a variation in the isoenzyme composition.

Table 1: Myoglobin content, B—hydroxyacyl-CoA-dehydrogenasejph
activity and MH-value of different beef muscles, whd
have been stored at -309¢C for 3 weeks. Number of us®
animals = 5. The MH-value of each muscle is the mewkt?
value of the product of myoglobin content and HADH'zv
vity of the 5 animals. Data for skeletal muscles (6
tesmann and Hamm, 19862)) are shown for comparison:

\

ue
muscle species myoglobin HADH-activity MH’val
(mg/g] (U/9] + 8
Xt in p g_“:i;///
6
1
heart 9,3 + 0,2 46,6 + 15,9 433 % 1%/
tongue 6,7 + 0,1 19,2 + 5,6 129 £ 34/
outer cheek mus. 8,3+ 0,3 26,3 £4-6,2 208 % 2&6
diaphragm 9,0 + 0,1 19,0 + 3,3 168 £ 19/
tail muscles 5,8 + 0,3 9,8 + 3,0 58 %

loind) 4,7 6,5
top round?) 5,0 8,8 55
shoulder? 5,7 9,6

s

The myoglobin content of tongue is lower than in heart,
cheek muscle and diaphragm, whereas its HADH-activity i
parable with that of diaphragm. As shown in table 1 the F
of diaphragm (168) and outer cheek muscle (208) are signl
higher than in tongue (129). /

In contrast to these results the determined value for a ml”“ﬁn
tail muscles is essentially lower. Beef tail showed a my©
content of 5,8 mg/g, a HADH-activity of 9,8 U/g and a CalcuofM;
MH-value of 58. In consideration of these values there iS nclﬁ
damental difference to "normal" cross-striated skeletal MY

cattle (Gottesmann and Hamm, 1986). p

- ¢
Because of the analytical data for the myoglobin content andoﬂg
HADH-activity byproducts of cattle slaughtering as heart an. st
cheek muscle show similar or even higher MH-values than @l ga |
and are not mutually to distinguish in a mixture with diaphl¢?

Tongue shows a MH-value, which is between diaphragm and S
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. i etal
mégies‘ The mixture of tail muscles behaves like skel
es.

T 1 $ . b-
ﬁgyx’lnto account the data for beef, which were alriad¥922
lssed (Gottesmann and Hamm, 1986; Hamm and Go%tesman g Sy
at ?' AN upper limit for MH-values of ?normal' beffaiies ot
125 e Whereas byproducts of slaughtering show MH-V e ibAlity
o g table 1). Based on these results there exists a glly 2m
ehscrUtiniZe imported processing meat, which is norm ek
o>ed in 4 ground, salted and frozen condition, with reg

th ]
eCUStomS declaration and the paid custom duties.
ve : 3 . —
ﬁ%%‘The MH-value of diaphragm from calf (129 # 30'8éaéilzl%table
1;t°ant1y lower than in the same muscle of grown up the myoglo-
B %)+ This is-also expressed-in N e ool
U/g)content (8,0 + 0,5 mg/g) and the activity of H .

' Which are lower than in beef diaphragm.

A - ivity and
m:haz also includes the myoglobin content, thg Hﬁgzlggglgé Zalf
(35 _ Sg?lated MH-values for loin, top round and s

Tap : i
1e2: Myoglobin content, B—hydroxyacyl-CoA—dehydiogengiicﬁ i
tivity and MH-value of different veal muscfet{le vled sls
been stored for 3 weeks at -30°C. Number o Flisdly o g
Mals = 5. The MH-values were calculated as
table 1.
g s -value
\\EE;EBEETEE_* myoglobin HADH-activity MH-va
[mg/g] (U/9] it e
x s X ts
lo; 3
t";n 31 ¥ 0. 9,4 + 2,1 gg f _2'0
ﬁmurQUnd g 0.3 9,0 + 1,3 s 4
Uq ldey 5'2 + By | 10,6 * 2,3 29 + 30'8
&ym 8.0 + 0.5 16,2 + 4,4 129 = 30,
’ -— ’
A & -
SOmp ey s MH: 26 - 55;
gmieparlSOU with the data for the same beef muscles (
0

: : ces.
rbsmann and Hamm, 1986) does not reveal eSSenFlal dlﬁ:izegf the
%&Heef loin a MH-Qalue of 26 results, whereas in the g The
}mmLe Originating from calf a value of 35 is calculatetﬁe deter-
mhwdactivity is decisive for this difference, pecaQSﬁer than in
k~)Q‘3f actiVitY in the muscle of calf (9,4 U/g) is hig scle in veal
ls10(6'5 U/g) . The myoglobin content of the latter mu
Gy iy than in beef (Gottesmann and Hamm, 1986).

-value
szisman“ and Hamm (1986) determined in beef top r?zgdrzgggd o
hem' "hich was in the muscle from calf only 35. Wi gy sl
&&dyoglobin content the same behaviour as demonstra o
hamf)s €Xample was found [5,0 mg/g (beef): 3,8 mg/g again lower
%m]?agm Of calf the myoglobin content (8,0 mg/g) lttle (9,0
%/)ln the case of the same muscle from grown uPbiZ to differen-
" "®Vertheless it is also in this case possi
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i agn
tiate clearly between "normal" beef, "normal veal" and dlaphrg
from calf (MH = 129).

CONCLUSIONS:

In publications of Gottesmann and Hamm (1986) and Hamm an
mann (1984, 1985) the correlation between the myoglobin conl 4
and the HADH-activity is always pointed out. This correlat}oear
demonstrated for cattle and calf in figure 1. There is a 1lﬂw
course in the dependency between the myoglobin content a?d ta
HADH-activity for skeletal muscles inclusive diaphragm with 4
positive slope in the case of calf than in the case of CaFtl'
This results from higher HADH-activities at lower myoglobiR 50 8
contents for calf in comparison with cattle. There exists aluﬁﬂ
nearly linear course between byproducts of slaughter and Skegw
muscles from cattle with a less steep slope excluding diaphr?

q Gotte”
tent

not*

: en”
Figure 1 expresses clearly, that it is not possible to dlffgéﬁﬁ

tiate between veal- and beef-skeletal muscles using the priﬁﬁdﬁ
method. But diaphragm of both animals can unequivocally b€
guished from skeletal muscles.

Ll T T T
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(®))

MYOGLOBIN (mg/g)

w
T
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= 10 20 30 40
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Figure 1: Correlation between myoglobin content and HADH—aCtisa
for different muscles from cattle () and calf E] > ThefeADHzd
linear course in the dependency of myoglobin content upon esaﬂ
activity for beef ¢=-=--9- and veal ——- skelktal mgsclnmm
diaphragm. An almost linear course for this dependency 18 7,
for tongue, outer cheek muscles, heart and skeletal muscle®
cattle (not broken line). e
D = diaphragm; Z = tongue; B = outer cheek muscle; H = heal
loin; O = top round; S = tail muscles; SR = shoulder.
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