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SUMMARY: In the present study proteoglycans were extracted from M.semimembranosus of young bulls after [1‘0\«
and 21 days of post mortem storage by use of 4M guanidin-HCl in 0.05 M acetate buffer pH 6. The extracts wWer® appthW}D'riL;
w0 Mg
ultracentrifugation in a gradient of CsCl and the fractions obtained studied by SDS polyacrylamide gel clcctTOPhOreSls. T.m\ Derfr
different types of proteoglycans were present; one of high molecular weight which appeared in the high density fracli(’”'gll | U
I
another with an appearant molecular weight above 100.000 which appeared in the low density fractions. A reductio” & i
i
size of the high molecular weight proteoglycans was observed as a result of post mortem storage. "
INTRODUCTION: Several studies have been performed on post mortem degradation of meat proteins using g s
P
electrophoresis. It has been suggested that post mortem degradation of meat involved breakdown of glycoconjugatcs %w
: [
(MclIntosh, 1967, Dutson and Lawrie, 1974). We have reported previously that perimysium from M.semz'rnenz/;rmzm‘w N
! |
contained chondroitin-4-sulfate and dermatan-sulfate as a part of the proteoglycan molecules (Eggen and Waddiﬂ‘:’wn' 1 p ‘_qu]
o |
The methods used were gelfiltration, cellulose acetate electrophoresis and ELISA. The present study was undertak®” i s
to establish methods of obtaining glycoconjugates from whole meat in a way that made the study of proteogl)’cans - USDS y*l)g
conventional gel electrophoretic techniques possible. Proteoglycan breakdown post mortem was then studied by use © \"‘@ig
polyacrylamide gel electrophoresis. jq%
MATERIALS and METHODS: Extraction: M. semimembranosus from young bulls were obtained from the o u““ | h,
L
slaughterhouse immediately after slaughter and brought to the laboratory. After the epimysium had been remove® : °C.\ gy
was minced, divided randomly, vacuum packed and stored for 0, 7, 14 and 21 days respectively at a temperatur® o ]‘d | h%a
the end of the storage period the portions were frozen at -80 °C. The samples were homogenized in liquid nitrog®” 5 |
incubated in an extraction buffer consisting of 4 M guanidin-HCI and 0.05 M sodium acetate of pH 6 (10 ml buffel i o Tab
o SUS ‘ ‘ ﬁj\
tissue). The solution contained furthermore protease inhibitors (for review: Heinegard and Sommarin, 1987)- The * i | &
were left for 16 hours at 4 °C under gentle stirring, centrifuged and the sediments reincubated with fresh extracti” b”r’
o
The supernatants were clarified by centrifugation and filtration through cheese clothes. Samples of the supc’mmants :
dialysed against distilled water, freeze dried and used for SDS polyacrylamide gel electrophoresis. Aﬂ“"w N
Ultracentrifugation: Before ultracentrifugation the supernatants were concentrated to 1/3 of the original volum® in aﬂl‘ 14 \I
ultrafiltration cell on a PM 30 filter under the influx of nitrogen. CsCl was added to the concentrates to a dentt il hu \I
g/ml, and ultracentrifugation was carried out at 140.000 g in a Beckman Ultracentrifuge, Optima L-80 for 92 hout™ o ph ‘\1
gradients were harvested by puncturing the bottom of the tubes. The eluates were divided into 5 fractions called Dljd o \l

. o , :  yronic 2
D4 and D5. D1 represented the bottom fraction. Each fraction were monitored for density, the contents of urof
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- The top of the tube consisted of a red, sticky surface layer which was discarded. Analytical methods: Densities were

Ureq - : . . :
d with a 200 ul pipette as pycnometer. The protein content was estimated by the Bio-Rad assay based on the method

i

aq o : :
forq (1976), whereas the amount of uronic acid was estimated by dimethylmethylene blue (DMB) (Farndale et al.,

)
N : ‘ ! : A '
Ds polyacrylamide gel electrophoresis of the freeze dried supernatant samples as well as the gradient fractions after

ﬂ ] \lr

dce

N
\ 1r1fllgallon was carried out on gradient gels ranging from 3 -12 % by use of the discontinuous buffer system described
o {0 D'\yL
10° |7 L

(L ‘”()r

Ml (1970). Proteoglycans from the gradient fractions were precipitated with ethanol and dissolved in SDS-buffer

e e]eCtrophorcsis. Bands were visualized by commassie or silver staining (Merrill et al., 1981). Scanning of the gels was
AV 'rf()
M . :
® by use of LKB Ultroscan XL Laser Densitometer.
[h": R
ESULTS and DISCUSSION: Previously it has been shown that about 90 % of the proteoglycans in perimysium

fy
Y
g fy : : ik ;
Om bovine M.semimembranosus was extracted by use of 4M guanidin-HCL based on measurements of the content
y g
g,

0f

N
acid in the supernatant and the sediment (Eggen and Waddington, 1989). In the present study whole muscle

PT(’
Dar,
aty
| 18 homogenized in liquid nitrogen were preferred as the source for proteoglycans. The same buffer solution was,
| H)W
SVer
! Used for extraction. The use of whole muscle preparations made it possible to obtain the total proteoglycan
ijD
gy
10
1 extractable by 4M guanidin HCI and not only the proteoglycans present in the pieces of dissected perimysium. The

Q\U] ',
I
¢ M ultracentrifugation are shown in Table 1. The fractions of densities around 1.5 showed the highest content of
(L JTU &
50 le
¢ xl)\ i, Whereas the major proportion of the proteins were concentrated in the top fractions of lower densities.
p N
)

0} : ' gl 4.8 .
\ Yacrylamide gel electrophoresis of the uronic acid containing fractions after ultracentrifugation showed high molecular
I

i oteoglycans in the area of the gel representing molecular sizes above 200.000, Figure 1. This material was only
| Mg [b
dble
b, by the silver staining technique. The results showed furthermore that the high molecular weight proteoglycans
]U“ ‘ ane
fi
) Wi, fom samples stored for 7, 14 and 21 days penetrated deeper into the gel. The migration distance increased with
i K]'('
iy

by R time of storage post mortem, Figure 1 and 2. Post mortem degradation of M.semimembranosus thus involved
t’&‘l}\

Own of o] R e
glycoconjugates of high molecular size.

q
v

o | \\
hy T
‘ ein hf‘« table shows the density of the fractions from CsCl-ultracentrifugation and the distribution of uronic acid and
€ fractions prepared from meat samples after a period of storage of 0, 7, 14 or 21 days

.

~__ Odays 7 days 14 days 21 days
de]/mty uronic | protein | density | uronic | protein | density uronic | protein | density | uronic | protein
0 || 8/m] aci o 1 id g/ml /ml acid mg/ml g/ml acid mg/ml
o (] acid mg/ml g/m aci mg/m g g g g
E\ pg/ml pg/ml pg/ml p/ml
1.51 5 % 2
} ) 1\ 34 0.5 1.49 35 0.4 1.50 42 0.6 1.49 36 0.2
“ D3 1& 36 04 1.42 35 0.6 1.43 40 122, 1.40 40 0.3
Al 39
o |} g 1\ 26 0.5 1.39 334 13 1.39 30 1.6 1.38 26 0.1
; -3
| 5\5\7 24 09 | 134 12 2.1 137 23 o Ll 2 1.0
| 131 6 2.9 1.32 0.6 4.0 (il 34 3.5 13 4 42
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Figure 1: The figure shows the pattern
obtained by SDS polyacrylamide gel
electrophoresis of the fractions with
densities above 1.4 g/ml. LMW represents
a protein standard preparation of low
molecular weights whereas HMW
represents a standard preparation of low
molecular weights
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A decomposition of the glycoconjugate matrix will most likely influence the mechanical stability of the tissue- A

population of proteoglycans of lower bouyant density with a molecular size around 100.000 was observed by gel

Figure 2: The figure shows the
densitometric scans of gels with the
high molecular weight proteoglycans
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Figure 3: The figur®
shows the pattern from el ‘J?fxlet
SDS polyacrylamide & i
electrophoresis of ul'OO "““Ote(
acid containing fracti®™ |
with lower densiti€s !U’Hrr
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electrophoresis of the fractions of densities around 1.34, Figure 3. The gel pattern was like that obtained by elect

: , s L in 8
small proteoglycans isolated from sclera, Figure 4. Treatment of the component by chondroitinase ABC resulted

siS
around 40.000 whereas the original band disappeared. Figure 5 a and b show the results obtained by electrophor®

dried samples of the supernatants before ultracentrifugation.

Figure 4: The figure shows the
results from electrophoresis of small
proteoglycans from sclera before and
after chondroitinase ABC treatment.
Lane a) represents the protein
standard preparation, b) represents
the enzyme, c) represents small
proteoglycans from sclera whereas d)
represents enzyme treated proteo-
glycans from sclera
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Figure 5 a and b: The figures show the patterns obtained by SDS -
electrophoresis of the supernatants of nitrogen powdered samples 2

periods of storage post mortem
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Wison of the gels obtained from electrophoresis of the supernatants before and after ultracentrifugation showed that the

\"[le() |
| ¥cans were hardly visible in the gels before ultracentrifugation. The reason for this is most likely that the
‘l‘mﬂ‘—ogl

Yeans are minor components of the muscle and have in contrast to other proteins a weak binding capacity for
i

Tn. .
Sie staing,

‘Al

Ntry : : - s b . : 2 ¢
mfUgaltlon in a gradient of CsCl was a convenient method for preparation of proteoglycans. SDS polyacrylamide gel

LY
»Q[T
Ohorec; : s ; . e - : :
\ Oresis on gradient gels ranging from 3 - 12 % with subsequent silver staining of the gels made it possible to study

e
ONCLUSIONS: Extraction of nitrogen powdered whole meat samples in 4M guanidin-HCI with subsequent

'}Q
\ Drole() v . o .
‘ 8lycans and post mortem degradation of these components. Two types of proteoglycans were detected; one of high
%l
tell
¥ Weight which appeared in the fractions of the highest densities, and another one which appeared in the fractions of
1)
'“'%r
dep, s
USities. The results showed furthermore a reduction in size of the high molecular weight proteoglycans after 14 days

g
Tage,
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