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«Hid S!̂ ality of meat products 
iiav,. Vhe efficiency of their
te^^acture are,to a great ex- 

determined with the pro- 
Se^1®3 of the raw meat proces- 
Catt ^unctionally signifi- 
'ticg-|I)roPe;!:>ties can he schema- 

divided into 3 basic
as follows:

e^®^state of protein systems,
^ ^ g  the stability of the 

e tissue v/hich determi- 
and hence processing lce-

s ci eristics of raw meat 
Tie ®uts,which are critical for 
^ots?I°ur of the finished pro-
v^Uci_?oncH t i on of oxidation- 

t;L?n systems which deter- 
°xidation stability of li- 
? 1(̂ ,thus, affect product 

rp, ^  and shelf-life.
jjo fT^pose of this paper was

out possible abnormali- 
n .raw meat quality when 

grown according to 
f^dyS;LVe technologies, and to 

s°me functionally signi- 
c at properties.

AND METHODS
0 v®stigation was carried 
c Vhe meat of steers from 
s-f-^^cial growin-&-fatten- 

rfpd r, aVi°ns at the south-west 
vVio s ^ph-west of this country. 
M^o-rvi168 °f experiments were 
JU* on 7 0 0  18-20-month-

®ers with the average li- 
0* ^  °f 5 0 0 kg.

fattening technology at 
"breeding stations provi­

des for group maintenance of 
young animals in crates restri­
cting their movements and for 
concentrate feeding.
Steers were truck-transported 
to meat packing plants for the 
distance of up to 200 km. They 
were kept at the plants for 24 
hours prior to slaughter .Anjmals 
were elctrostunned ( 5 0  Hz,90- 
100_V) by applying the electro­
stick for 8-10 s onto the occi­

put and piercing the skin no de­
eper than 5 mm. After dressing, 
pE-i (45-60 min p.m.) and pH0„
(24 hrs p.m. at 0-26C) were^4 
measured. Carcasses were classi­
fied into the following groups 
of meat quality based on the 
above pH-values:

N PSE DFD
pĤ j 6 . 5  6 . 2  6 . 3
pH^ 4  5 .7 -5 . 8  6 . 2  6 . 3

Percentage distribution of the 
carcasses studied is shown in 
Fig.1.
Samples of 1. dor si at the 9-12tii 
ribs were taken 24 hrs post sla­
ughter, kept at 4-8°C while beiig 
supplied to the laboratory and 
tested 48 hrs p.m. Meat pH was 
measured potentiometrically 
with an Ultrax TM6 pH-meter,
3002 Type (Germany).
To evaluate the process of colo­
ur development and for colour 
comparisons, model sausages we­
re prepared from l.dorsi of the 
above carcass groups under labo­
ratory conditions. Meat (100- 
150 g) was ground; 30% of water, 
2.5% of NaCl and 7*5 mg% of ni­
trite were added. Blended mate­
rial was filled with a manual 
stuffer into natural sheep ca­
sings as 10-13 cm lengths. Sau­
sages were hot-smoked for 40 min 
at 9 0 °C, water-cooked for 3 0 min 
at 80-85°C, chilled under the 
running water down to the room 
temperature and then for 16-18 
hrs more at 8-10°C. 3 0 min post 
blending samples of sausage me­
at were taken for analyzing for 
free nitrite.
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The level of pigments was dete­
rmined by measuring the opti­
cal density of aquaeous aceto­
ne extracts and by separating 
them into the total and nitro- 
so pigments; the results were 
expressed in mg of hematin hy­
drochloride per kg of meat /1 / 
or in mg% heme pigments / 2/.
Reflection spectra in the vi- 
zible region were taken with a 
recording spectrophotometer 
SR 18. The proportion of dif­
ferent forms of myoglobin was 
determined from the reflection 
spectra of samples kept for 
3 0 min at room temperatures in 
the dark / 3/ ‘> the stability of 
nitroso pigment - by its level 
in the samples exposed to 
electric bulb for 1 hr /4/; 
hydroxyproline - with the pro­
cedure of Neuman and Logan/5/; 
nitrite - according to ISO re­
commendations /6 /.
RESULTS
Moisture content in the tested 
Samples of l.dorsi was similar 
irrespective of the quality 
group (74.6-74.7%)« Typical 
differences in cooking losses 
were noted in R, PSE and DFD 
meat (Fig.2) (34,40 and 24%, 
respectively). Such losses are 
not, however adequate to the 
level of free water in the raw 
meat, which was found by the 
press-method /7/« The losses 
also include loosely bound wa­
ter which is removed during he­
ating and which level is diffe­
rent in IT, PSE and DFD meat.
The total content of the con­
nective tissue was nearly si­
milar, while its quality (di­
gestibility, in particular) 
was somewhat lower in PSE and 
DFD meat (Fig.2).
Colour is one of the most im­
portant features charactrizing 
defects in meat quality. Colc&? 
characteristics of R, PSE and 
DFD meat are given in Table 1 
which shows that DFD meat is

much darker (L = 34.1 as con" 
pared to 44.0 in R-meat) and 
typically shifted towards f11 
purple-violet field of the_ 
spectrum ( d > 7 5 0 ). This i0 
often attributed to optical 
effects due to a specific cl 
sed structure of meat surfa® ’ 
rather than to pigment conce 
tration /8 /. In our expern®11 
however this meat contained ^ 
twice as much heme pigments 
compared to R-meat. DiffereI1f3̂ 
ces in R- and PSE meat are  ̂
pronounced, especially 4 8 h*- 
p.m.
It follows from the data 
ined that PSE beef with a y ^
cal p.m. dynamics of pH 
almost similar to the norma 
meat in colour intensity ah 
contain more pigment.

1At the same time some pecLXJ- 
features of the chemical c° 
dition of myoglobin in ^he® , 
types of meat should be e®P 
sized (Fig.3)«
The surface layer of fresblP 
cut R-meat kept in the darh  ̂
under atmospheric oxygen &0 
not practically contain Me^ 
12% of the total MetMb be^y^f 
represented by MbCu. In 0' 
at the distribution of 
bin derivatives is close y Q 
that of R-meat but oxidati 
changes are more pronounce 
(MetMb is thrice as high)*
Quite an opposite picture 
observed in DFD meat, i*e*a 
complete absence of MbO? » ^ ^ 6 
ten-fold level of MetMb. 1 ^ 
changes in the surface 14^. 
cannot be explained only 
differences in oxygen dii'^Ji 
on due to specificity o f  
meat microstructure /9/* _ *
great significance here 
undoubtedly, oxygen c o n s ^ j ^  
due to more intensive ana ^  
ger lasting cellular brea£ 
at high pH-values /10/ *. 
same time, worse oxidatr^ 0f 
duction conditions becaus
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{¿absence of reducing subs- 
c®s are possible. Here,this 

^  s®s more MetMb formation 
characteristic shifts in 

¿ reflation spectrum. The 
S't^^^may affect the colour 
C ? U i t y of the finished pro- 

prepared from such meat.
i a'K’iW ie_2 allows to follow the 
s^^iour of pigments in model 
He ] ̂ ges prepared from the sa- 
t^clorsi muscles. Some quan- 
^  tt ̂ Ve advantages °f PSE me- ^  £1®Qlentation are also evident 
c0ivhO(?-ef sausages, viz., they Hi-j- aih both more total and 
V ° bo pigments, This does 

oontradict to the existing 
i?:011 since the pH condition 

^bl e ?SE meat is more favou- 
for NO formation from 

However, nitroso pig- 
ViQi>c stability is slightly lo­
bê  “hai in the sausages prepay 

^rom normal meat.
As

bFD meat, despite a high 
0jd.v bhe botal pigment,

, about 40% of it is invol- 
^he Process of colour 

'hjj^opment (against 62% in
At the same time,the. VJ-.UJ.Vy,

N t 1*! -binding ability of DED
£ Proteins is even higher 

^a^rPared to normal and PSE 
Î^Ve-KN » 35 and 59%, respec-

n°f stimulate nitri- 
^e^fo-hction to NO, and during 

® nitrite '’binding1' (orŝ - 
■‘•Ow al0:ri) is nearly twice as

as compared to normal meat.
S > I O N S
h e y ^ e;ciments results confirm. 
i,esiq^Cessaty of breeding stress 
t̂ cb ?erit cattle; of developing  ̂ano^echaologies 0f cattle 

potation, pre-slaughter 
aance at meat packing 

o lUeS 9-9-d. such slaughter tech- 
??eaaJ^kiah would allow to de- 
h e a™ bhe maximum extent, raiJi0Unt of meat of abnormal 

of designing techno- 
e thp Procedures which ensu- 

e National differentiated

utilization of abnormal meat. 
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Table 1
Colour characteristics of 1. dorsi m. as r e l a t e d  to beef qua

(q z  6*7)
Meat
qua­
l i t y

p a , PH24
Heme pi g -  
m e n  ts,mg%

Colour

* 4 *
n m

N X 6.5 5.7 570 6 1 7 - 6 2 8
S 0 . 0 8 0.23 63 -

P S E X 5.9 5.7 450 6 1 8 -6 3 9
S 0 . 1 3 0 . 1 8 67 -

DPD X 6.9 6 . 9 600 6 3 2 -> 75 0
S 0 . 1 9 0 . 1 4 129 -

L* V

4 4 . 0  2 3 .0  
3.75 2 .3 2

4 1 . 6  2 2 .7
2 . 4 3  1 . 5 5

34 .1  1 5 . 3  
2 . 2 0  2 .6 0

1 ° * J g

2*18

4.45 

4»
1*9^

x  -  arithmetic mean; S  - average quadratic error; * - i n  the 
1976 colour system

Cl#

Table 2 1
Char a c t e r i s t i c s  of colour and colour development p r o c e s s  in ®°a

sausages (n = 4+7)

Colour development intensjffig£ 
f i g m e n t  N itrite b o u n d . C LN itrite Bound..- _

“  ooofc. to t *  V '
develop- tl : m S m g  
ment, %

Me a t  Pigments*
qua- total n itroso
lity p i g -  p i g m e n t

me n t

N i t r o ­
so pig­
ment 
stabi­
lity,%

N X 1 3 2 . 5 81. . 0 6 2 . 2 6 1 . 9 3 4 .9 2 6 .7 6 1 .6
S 3 7 .9 0 24,.52 8.63 1 5 .0 3 4 . 6 7 9 . 9 8 3 .8 9

P S E X 1 4 2 .0 1 0 0 ,. 0 5 8 . 0 7 1 .1 3 9 . 4 24 .1 63.6S 1 2 .3 3 13 ' .18 1 8 .9 5 1 0 .3 9 6 .8 1 7 .4 8 3 . 7 6

DP D X 1 7 8 . 2 70.• 3 5 9 .3 3 9 .7 4 2 . 4 1 4 .1 56 .5^
S 1 2 .5 3 8 ,► 73 5 . 1 2 5 .2 3 4 .7 1 1 0 . 4 4 5.81

5-?0

* hematin*HCl, m g / k g  (ppm)
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6

i m u n free water

•loosely bo u n d  
I wa t e r

m j  c o o k i e  loases

kSNSd hydr o x y p r o l i n n

collagen
d i g e s t i b i l i t y

n o r m a l
m e a t

P S Em e a t m e a t

F i g . 2. P h y s i c o - c h e m i c a l  characteristics of b e e f  q u a l i ^
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