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thods in the F.R.G.(BGA, 1988). 
The purpose o f th is  investigestions 
was to compare the described methods 
o f meat species id e n t i f ic a t io n  and to 
check fu r th e r  e lec trophore tic  and 
s ta in ing techniques fo r  th e i r  su ita - 
b i l t y .

MATERIAL AND METHODS 

Materials
Pork, beef, mutton, horse-, ra b b it - ,  
chicken- and turkey-meat.

Sample preparation
One part o f minced meat is  extracted 
w ith four parts o f water or w ith a 
so lu tion o f 0.001 M Ko[Fe(CN)c] under 
occasional s t i r r in g  fo r  at feast 15 
minutes, followed by f i l t r a t i o n .  I f  
the extracts are cloudy they have to 
be cleared by membrane f i l t r a t i o n  
(0.2 pm ce llu lose  acetate). Press 
ju ices are prepared and treated as 
described by BAUER & HOFMANN (1987a). 
For the app lica tion  o f the zone 
electrophoresis technique the 
extracts are mixed with bromphenol- 
blue and in the case o f ve r t ica l 
technique moreover w ith glycerol 
( f in a l  concentration approx. 0.1% 
bromphenolblue (w/v) and 20% glycerol 
(w/v) ).

Gel preparation and electrophesi s 
condition for isoe lectric  focusing 
(IEF)
0.5 mm th ic k  polyacrylamide gels (5% 
T and 3% C, gel dimension 125x260 mm) 
containing 0.375 M Tris/HCl bu ffe r pH
8.9 are prepared on polyester sup­
ports (Gel Fix from SERVA) using the 
c a p i l la ry  technique (SERVA informa­
t io n  sheet Nr. 116). The gels are 
washed twice fo r  at least 30 minutes 
with deionized water and then put 
in to  a so lu tion  o f 3% so rb ito l (w/v) 
and 2% po lyv iny lpyrro lidone (M.W. 
approx 10 000) (w/v) fo r  at least 30 
minutes. The gels are dried at room 
temperature. The dried gels are rehy­
drated by the mould technique (GORG 
et a l . ,  1979). The so lu tion fo r  rehy­
dration contains 3% c a r r ie r  ampho­
ly tes  (w/v) and 10% glycero l (v /v ) in 
water. The rehydration takes at least 
3 hours.
Pre-electrophoresis is  carr ied  out at 
2 U constant power fo r  150 Volthours,
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then the IEF is  in te rrupted and the 
samples (  10/lx1 each) are applied using 
a s i l ic o n  app lica to r s t r ip  put on the 
gel in a distance o f 2-3 cm from the 
anode. Afterwards the voltage is  set 
up to 400 V fo r  10 minutes. The e lec­
trophoresis is  carr ied  out at 20 W 
constant power and a f in a l  voltage of 
1700 V fo r  2000 Vh.

Gel preparation and electrophesis 
condition for zone electrophoresis 
Polyacrylamide gels (5, 7.5 and 10% T 
and 3%C) containing 0.375 M Tris/HCl 
bu ffe r  pH 8.9 are prepared on po ly­
ester f i lm s  by cassette technique 
(LKB information sheet SD/RE-058) fo r  
horizonta l electrophoresis and f o l ­
lowing the producer's ins truc t ions  
fo r  the v e r t ic a l  technique. The 
stacking gels fo r  the discontinous 
zone electrophoresis contain 5% to ta l 
acrylamide, 3% cross linke r and 0.125 
M Tris/HCl bu ffe r pH 6 .8 . Porous 
gradient gels are made w ith in  a range 
o f 5 to 10% to ta l  acrylamide.
Zone electrophoresis is  carried out 
at a constant currency o f 50 mA 
(horizonta l technique, gel dimension 
125x260x0.5 mm) and 20 mA (v e r t ic a l 
technique, gel dimension 70x80x0.75 
mm) using a 0.05 M T r is /  0.38 M Gly­
cine electrode bu ffe r pH 8.3. I t  is  
f in ished  a f te r  the bromphenolblue 
marker has reached the cathodic end 
o f the g e l .

Protein stain ing with Coomassie 
B r i l l ia n t  Blue G-250 (NEUH0FF et a l . ,
1985)
A fte r  f ix a t io n  in 10% t r ic h lo ra c e t ic  
acid (TCA) (w/v) fo r  1 hour the gels 
are incubated in a s ta in ing so lu tion 
containing 0.1% Coomassie B r i l l i a n t  
Blue G-250, 2% phosphoric acid (w/v) 
and 6% ammonium su lfa te  (w/v). The 
s ta in ing  so lu tion  is  prepared by mi­
xing an aqueous so lu tion  o f Coomassie 
( l g / 20ml) w ith the phosphoric 
acid/ammonium su lfa te  so lu t ion . A fte r  
s ta in ing  fo r  at leas t 12 hours the 
gels are washed in 0.1 M bu ffe r pH
6.5 fo r  3 minutes and in 25% methanol 
(v /v ) fo r  1 minute.

Protein sta in ing with Serva Violet 17 
(PATESTOS et a l . ,  1988)
A fte r  f ix a t io n  in 10% TCA and washing 
w ith 3% phosphoric acid (w/v) the

so I*

gels are put in to  the stalJa?t i  
t io n  which consists o r /  )7 js 
so lu tion (1 g Serva Vi° 9 Pajt
solved in 100 ml water) P ,
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( w / v ) '
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veloped s u f f ic ie n t ly  1
procedure is  stopped by a 
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RESULTS

Electrophoretic techniduei^qi^ A  
By means o f IEF the in ve ^ r s®’ ii 
cies c a t t le ,  p ig , sh.eeP’ can [U A  
b i t ,  chicken and turkey 0ie
tified, i f  the separated PJ Br #
made v is ib le  by Coomasindue Viiiuie uy i r 3*',.nnu,|
Blue G-250 (Cl. 42655) » APU
le t  17 (Cl. 42650)
the sp e c if ic  myoglobin
nique these meat s p e c ie s ^
t io n  o f very c lose ly  re ’ “ n ^h)- 
l i k e  chicken and turkey
qu ick ly  and re l ia b ly
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V  sPeci!d - A11 the other in v e s t i-  
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%°gloheii" main bands. Comparing 
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the ‘
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>  ; c). atTle conditions
Vi-tigati
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appear whereas they do 

le chnique espec ia lly  at 
concentrations. The use 
•Hide gels w ith a to ta l

t 0 concentration o f 7.5%
J SePa^aJT,.0st  su itab le  fo r  the 
r° te insat 1on o f the most impor- 

9ef aPp) • t0 r  species id e n t i f ic a -

,°,f a Porous gradient 
pPores- the discontinous zone 

s show no advantages

if-

compared to the continous zone e lec­
trophoresis what concerns the d is t in ­
guishing o f meat species but th e i r  
preparation takes more time.

Staining methods
The prote in  s ta in ing w ith Coomassie 
B r i l l i a n t  Blue in co l lo id a l state 
means an improvement o f the t r a d i t i o ­
nal Coomassie s ta in ing in wa- 
ter/m ethanol/acetic  acid concerning 
s e n s i t iv i t y  and background sta in ing . 
By the low concentrations of 
acrylamide a completly c lear back­
ground cannot be obtained. However 
the well coloured prote in  bands 
contrast to the pale blue background. 
This procedure takes the same time as 
the Coomassie s ta in ing in wa- 
ter/m ethanol/acetic  acid destaining 
included. Another s ta in ing method 
which uses a dye in co l lo id a l state 
is  the prote in  s ta in ing w ith Serva 
V io le t .  I ts  advantage is  the fac t 
tha t i t s  procedure takes only one to 
two hours w ith 0.5 mm gels which en­
ables a very quick species i d e n t i f i ­
cation.
For the proof o f esterases a-naph- 
thy l-ace ta te  was used as substrate 
and various diazonium sa lts  recommen­
ded in the l i te ra tu r e  (BLAICH, 1978; 
OHLENSCHLAGER et a l . ,  1980; GAA1 et 
a l , 1980) were checked fo r  th e i r  s u i­
t a b i l i t y  fo r  species id e n t i f ic a t io n  
in what concerns th e i r  s e n s i t iv i t y  
and background s ta in ing . According to 
our experience Fast Blue B and Fast 
Red TR seemed to  be most su itab le  
chromogens although they are not the 
most sens it ive  ones. The bands are 
c le a r ly  developed and there are no 
smears in bands o f meat w ith a high 
esterase content. Fast Blue RR and BB 
are more sens it ive  and often show 
these smears but they are be tte r fo r  
investigestions o f meat with low 
esterase content. Fast Black K and 
Fast Garnet GBC have been neglected 
because o f th e i r  dark background. The 
sp e c if ic  myoglobin s ta in ing method by
o -d ian is id ine  was described in d e ta i l  
and discussed in former publications 
(BAUER & HOFMANN, 1987 a-c).
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F ig . la :  Iso e le c tr ic  focusing, pH 
gradient 3.5 - 9.5, sta in ing 
w ith Serva V io le t 17, cathode 
on the top.

F ig . lb :  Is o e le c tr ic  focusing, pH 
gradient 3.5 - 9.5, pseudo­
peroxidase s ta in ing with
o -d ian is id ine , cathode on the 
top.

F ig . lc :  Iso e le c tr ic  focusing, pH 
gradient 3.5 - 9.5, esterase 
s ta in ing w ith a-naphthyl- 
acetate and Fast Blue B, 
cathode on the top.
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CONCLUSIONS
The comparsion between various me­
thods o f e lectrophoresis and sta in ing 
showed, tha t none o f them can be pre­
ferred u n re s tr ic te d ly .  The method 
should be chosen according to the 
s p e c if ic  aims o f the inves tiga tion . 
For a quick and in formative species 
id e n t i f ic a t io n  the proof o f the myo­
globin bands is  the method o f choice. 
I f  a d is t in c t io n  between c lose ly  re ­
la ted species is  desired the patterns 
o f the whole sarcoplasmic proteins 
w i l l  be necessary. A tten tion  must be 
paid to the influence o f various c i r ­
cumstances which can change the pat­
terns in IEF (HOFMANN, 1985) as well 
as in zone electrophoresis (HEINERT 
et a l . ,  1988). Also the esterase pat­
terns depend on d i f fe re n t  influences 
as demonstrated by the pherogramms in 
the pub lica tion  o f HEINERT et a l . 
(1988). The content o f esterases 
varies from one species to another 
and even d i f fe re n t  parts o f the same 
animal show some d ifferences concer­
ning in te n s i ty  and pos it ion  o f the 
bands. Therefore in our opinion meat 
species id e n t i f ic a t io n  is  only possi­
ble to a certa in  extent using only 
some o f the bands and neglecting the 
inconstant other ones. The safest 
method is  s t i l l  the d ire c t  comparsion 
between the bands o f the samples in 
question and an authentic one, 
applied side by side. Species id e n t i ­
f ic a t io n  can only be taken fo r  sure, 
i f  a l l  bands correspond with the 
reference sample.
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