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The determination of meat species is an important task in the food inspection because the amounts of imported
Same meats which have to be controlled are increasing. Usually the terms "identification" and "differentiation"
'3’:F used as synonyms. However, it seems to be justified to distinguish those cases, in which the species
°f meat in question has to be clarified (identification) from those in which an undesirable meat species

Should be excluded (differentiation).

¥50€‘lectric focusing of the total sarcoplasmic proteins which has been reported to be successful for species
‘C_iemification of meat from slaughter animals, results in complicated protein patterns. Their judgement is
difficult because the patterns depend on the type of muscle and on several other influences (HOFMANN 1985a,
1986). The methods and problems of meat species identification were recently discussed on a Scientific Work-
Shop (see HOFMANN 1985b; PATTERSON 1985).

i the gels used for electrophoresis are thick enough the myoglobin bands can be recognized by their own
red‘br‘c;\u'\is?‘ colour. Therefore a time-consuming staining procedure is not needed. We found that polyacryl-
SMide gels 0.5 - 1 mm thick used for isoelectric focusing are adaquate for this purpose. Most of the species
1”\’@5tigated show two myoglobin bands with characteristic positions (isoelectric points) which allow a
definite identification of the meat species.

HOYEM and THORSON (1970), POZO-LORA and LOPEZ-GIMENEZ (1973) and SPELL (1974) were able to distinguish
Meat from different species by their myoglobins using polyacrylamide or discelectrophoresis, whereas the iso-
Slectric focusing was applied at first by SLATTERY and SINCLAIR (1983). The latter were able to distin
€ef and buffalo as well as red and grey kangoroo, which could not be differentiated by serological
Tehe differentiation between donkey and horse meat, resp. sheep and goat meat was not possible by this
Chnique.

%r‘ial and methods

priﬂciple of isoelectric focusing

ISO@ieczr*jc focusing (IEF) is a special electrophoretic technique. Under the influence of an electric field a

?i: gradient i.s formed Vim a gel prepared with the addition of amprmt(eric s_ubstaf\res (ampholytes). W:ﬁe so;::@m—

"onn of proteins by IEF uses rm? fact that tl_we net charge of a protein varies with the pH value of its envi-
Ment. Consequently the proteins stop moving when they have reached that pH at which their net cha i

Qettmg zero (isoelectric point). As the proteins have different isoelectric points the IEF results in different

b -
aNds distributed in the gel over the pH gradient used.
APparatys

;2; _isoelecrric focusing the LKB Multiphor System was applied (Multiphor 2117, Macrodrive 5 Power Supply,

Dr‘efllemp, mould for preparing gels). Pol)acv“_\;lamidegels with different pH gradients ( 0, 5-9, 6-9) were

DlPBF@d using Servalyt@ carrier ampholytes. Furthermore LKB Ampholine PAGplates (ready-prepared thin-layer

Na yacrylamide gels) pH 5.5 - 8.5 were used. his range proved to be r‘he most suitable. In this case 0.1 M

Sth. was used as electrolyte solution for the cathode and 0.4 M HEPES [N-(2-hydroxyethyl)piperazine-N'-2-
ansulfonic acid]| for the anode.

p
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Th ’ ;

(f'\e Principle of the procedure used was described by GORG et al. (1979) and in the instructions of LKB

Wegm Dr. H. Schickle and F. Horneff). In general samples of 20 mul of juice or drip from fresh or frozen meat
Selre dropped on EF-Sample Application Pieces (LKB) by means of a micropipette. These were placed on the
Sxy Slabs (0.5 mm thick) in a distance of about 3 cm from the anode. In several cases freeze dried meat

: Pacts were available (freeze 8rying has no influence on the quality of the patterns of the myoglobins in

€ gel). They were dissolved with &4 parts of water before use for IEF.

Al extracts are not useful in this procedure because their myoglobin concentration is usually to low. Samples
m”’eat juice from pale meats (e.g. special pork or poultry muscles) which may also be low in their myoglo-

Content have to be concentrated prior to application.

urj - or ~ . : = P -
Un iNg IEF the temperature was kept at +4°C and the "Power Supply" was adjusted to 1500 V, 50 mA and 25 W.
M ®r this conditions the focusing was finished after 2 hours.

S . o -
. 3SUrement of the isoelectric points (pI)

e . ; . -
Elek Pl values of single myoglobin bands were measured by means of a special surface pH electrode (Multiphor
by \trode LKB 2217-111) on PAGplates pH 5.5 - 8.5 at 24°C. The electrode was put on the surface of the gel
98] its own weight, so the diaphragm and the glass membran formed one line with the myoglobin band in the

Do
CUmentation

e . . S = . - i
drg Myoglobin patterns were photographed immediately after finishing the IEF. Furthermore the bands were
Qv N on a mylar foil by means of an overhead pen. The foil was put on a glass plate covering the gel
idi AeschiLs = $
ding direct contact with the gel.
%irﬁxlng of the myoglobin bands was achieved by heating the gel covered with a second mylar foil in a
Qo) INg water bath for 2 min. Trichloric acetic acid was not useful for fixing because the bands were dis-
Ped,
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Results

Some f focusing in polyacr dif nt te r b v fig 1-3
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The best results were achieved when the pH gradient 5. - 8.5 A e c
were used to measure the pl values of the myoglot bands tt r h a i le
and fig. 4 (atlas of ) -
In the literature there are only few data about pl values c different species. € .
resu s could be only compared with those from horse and The results preser ffe
authors differ considerably (tab. 2); these which do agres found in ot t
ked by bold type.
1 the myoglobins of from different species The ex i s show
polyacrylamid pH gradient 5.5-8.5 (at 24°C) (jearly that =
Meat species main bands minor bands determined be t
anc t
Cattle 7o 6,8 6,4 6,2 imstances. Their
Buffalo 6,85 6,6 723 (sl 7 6333 depends on the
Horse 1425 6,85 7,0 g e
6.5 6,0 constant as the
7,05 6y 7O 7,4 Uy cal experiences show
Kangz , gre 6,9 6,5 \ > ol
=y 7 3 7 6 5 Mo 0o the mes
Camel 7,15 6,7 6,2¢ ) !

investigated exhibited
myoglobin bands and a

3rown bear 7,6 45,04

) 7,4 i % -

7.0 6,6 mun.nwr of minor bands.

A 6.85 A sitions and, consequent ’ re

7,05 ()',75 2R b pH values of the main bandS
74,08 6,75 6,4

= = different and charac ic !
20 o)
f’?f ?’;2 the case of cattle, b 0, 19 b”
£ );) ?',/5 6.4 pig, kangaroo, camel, bear;
7 3 ¢ > 5, 4 B = i
’/,’8% (j”"' bit, hare, duck and ich-
{908 y (9 This means that the scied
= This means that these
Eland 7,05 6,75 6,4 SUNE, 8w R T e
Black buck 1,05 6,75 7.4 7,25 6,4 e ok ed by the
Black buck y(); 677; Lo myoglobin patterns.
Blesbock 7,05 34D
bringbu 7,05 75 7 6,85 6,4 )
ringbuck i’g) ?';; - : It should be emphasized that oef
Saiga 7,05 By T« 7 Z

even the myoglobin t

Duck ’ I and buffalo m

Wild duc

from each other
Ostrich

be differentiated easily. 1
+ poth

—— SR R = s s tion this fact shows that
e e S S e . ~ 8%
species ot be as I
L it n theé
lated as 1t was assumed 1

pas

so far are those from a series of partly near relate

atter

as deer, fallow deer, red deer, reindeer

Different from the myoglobin

F SCusse

, elk, chamois, eland, black buck, blesbock, springbuck ar
(fig. 4). With regard to the main bands these species do not differ from each other

Therefore t
be distinguished by addi

&

ful for this pury

lground by light shining fron

ional criteria. In some cases the minor bands will be u

fig. 3 and 4). In addition when the gel is looked over with a black

side different bands of the sarcoplasmic proteins

be recogr

zed by their white opalescence wh
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also useful for further identification. The
myoglobin patterns did not depend on
the type of muscle or on the time of
storage of the meat. However, the inten-
sity of the single bands varied from
muscle to muscle, from animal to animal
< and also in some cases when the expe-
riment was repeated. Bu ccording to
our practical experiences 1is does
not influence the usefulness of the
i method.

- e * A.\ B o » [t is not be expected that the hemoglo-
~— —- NS - - ] ~ bin of residual blood in the muscle
- will interfere with the identification
. of meat species by the myoglobins becau-
e the possible concentration of hemoglo-
oin is much lower than those of myo-
lobin. As known from literature even
he patterns of the sarcoplasmic proteins
of extremely uncomplete bleeded slaughter
@ animals did not contain any additional
iq bands which were due to a higher amount
Isoelectric focusi of the myoglobins of different species of hemoglobin (STOLLE et al., 1983).
8.5 (PAGplates) Additionally we found that the hemoglobin
bands, e.g. from cattle, pig, sheep and
were different in their positions from those of the corresponding myoglobin bands.

se
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/77
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in pH gradient

horge
’

t sh
0 Ould be mentioned that this method for meat species identification can be applied to unheated materials

/ b ¢ . = 3 . a L 3 s
it iys D€cause heating splits obviously the hem component from the globin in the myoglobin molecule. Thergfore,
also impossible to use 8 M urea which dissolves proteins denatured by heat.
Di
SSussion
he

in“[»]g;’”@mym myoglobin in the ‘muscle of meat alji.mals is 4\rarying within a wide range and depends on several
muScleces like bregd. sex, feeding, age and Ifwg kind of hrxe stock keeping. The myoglobin concentration in
( =S of meat animals can vary from 20 (rabbit) to 910 (whale) or, in the case of slaughter animals, from
tion DolfG) to 880 (horse) (see GINGER et al., 1954; GRAU, 1969; LAWRIE, 1968; SHENK et al., 1934). The rela-
the myoglobin content in beef, mutton, pork and veal was estimated to be 7:4:2:1(BROUMAND et al.1 3

able 3
% pI values of the myoglobins of horse and cattle

k 4 ¢ The variability of the myoglobin content
mentioned in literature

explains the different intensities of the myo-

rMeat = - T globin bands which were also observed in
éDeCiES pl Tempera- Literature the SDS electrophoresis (HOFMANN, 1985¢c,1986).
. ture
- - The question is, whether the existence of
6,47 6,53 2026 van den OORD et al., 1969

diverse myoglobin bands is due to different
isomeresor to the presence of different forms
or steps of oxidation. QUINN and PEARSON
all ik (1964) and QUINN et al. (1964) found that
__—____H“___h______—___“___-“———-_—ﬁl;;; ________ beef muscles contained at least three kinds
——————————————————————— of myoglobin with different electrophoretic

. behaviour. They postulated that the different
_______________________________________________________ myoglobins were characterized by differences
in the binding between the protein (globin)
971 and the prostetic group (hem). Also in

1973 investigations with myoglobins of horse,

= c e and whale ADOLA 969) anc -
75 49C reported by SERVA G Hl‘L and wt ale (R.l,( LA, 1969) and Hjle”m\m

> bt globins of human being and rat (HERBERTZ,

e (Heidelberg) e : . o e i ;

Cat - ! ) b 1972) resulted in the appearance of diverse
t 6,56 6,74 20°C van den OORD et al., 1969 bands. In the latter experiment the myoglobin
7,01 was stabilized by the formation of an Fe (III)
\\ cyano complex so the myoglobin did not exist

in different steps of oxidation. This result

Prg
Mo . - : " -
tes the assumption that native muscles may contain several isomeres of myoglobin.

Co

o usions

Soe] .’

S_S\EGCJNC focusing of the proteins of undiluted meat juices in polyacrylamide gels (0.5 mm thick, pH gradient
teq -5) exhibits red-brownish bands of myoglobin which are characteristic for most of the species investiga-

Pog. he position of two main bands each enables to identify the meat from cattle, buffalo, horse, pig, kanga-
Camel, bear, rabbit, hare, duck and ostrich. Nearly related species like different kinds of deer and
isoe eif _being identical in their main myoglobin bands, may be difforentialed_ by .h,frthgr‘ charactﬁristic; T»ho
%QSMOHHC_DOimS of the myoglobins were determined. They can be used for identification of meat species in
o Without having a pool of standards.
of thmyoglobin patterns in the gels do not depend upon the type of muscle and other factors as the patterns
total sarcoplasmic proteins do (HOFMANN, 1985c, 1986).
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The advantages of the "myoglobin method" can be summarized as follows.
1. In contrast to m of sarcoplasmic proteins the bands of myoglobin are ble in the IE jsed
so that a time-consumir staining procedure is not neces
2. The myoglobin patterns simg and ¢ be judged easily in contrast to the patterns of the whole
oplasmic proteins usually being complicated.
3. The positions resp. pl values of the myoglobin bands were found to be constant and did not i on

several factors as e.g. the kind of muscle or the time of storage post mortem.
4. As the identification of meat species can be managed by measurement of the pI values with the aid of @
~face
b from stored or
for isoelectric focusing

pH electrode no pool of standards is needed.
ed frozen meat often being
thout additional

in practice may be used

O o)
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