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Sl e binding methoé (Pearsor, 1972) had been developec

* 0 rapid protein content determination in meat-on-
lowg. , 32Uss The major steps of the procecure used were as

PPMel : A portion of the grouné product, containing 350-500 mg
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“flhe S€parated by a short-time centrifugation, then exactly 1 ml

hsn11:¥ear Supernatant was diluted by pipetting into 50 ml of
;-0 water., A blank was prepared by ciluting the stock dye
ple

e-binding capacities of the different nitrogen-
g on components of muscle tissue, the three major protein
“rm: S, as well as the non-protein nitrogenous fraction, were
as follows:
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;fhad rzgin content of the fractions was determined by Kjeldahl's
2oy 20, < ,
tiin 5 Tactor of 6,25 w used to calculate protein from nitro-
% tp 11 fractions except for the stroma fraction. For the lat-

Ation, the :

Ny 2tor used was £,55.

qu
$Am: gi:tof each fraction solution or suspension, containing ca.
‘mlﬁg_e €in, were allowed to r t with ? ml of Amido Black 10B
°g, tay SWarz 10B, Merck, ag,g = 73,3 cm” (g/L)~") solution
tep EZ:E 2,23 mg of the dye, for 1 min with continuous shaking.
at _qtglrlfu ng at 3000 rpm for % min, aliquots of the clear
V“FQQ nm'thwerc diluted 51-folc with distilled water anc measured
u‘dej, i ?éﬂtns; water. The mean estimated ”yg-k‘ndx g»c&pacxty
€ o1, SXPressed as mg bouné éye per mg protein, are shown in
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bGFOQQQ and Price (1979) also found differences between various
h“ﬁ Qra:”Qnyilnxng fractions with respect to their capacities to

Ung " Nge G, The ranking order was essentially the same as we

h Amido 10B: Nyofibrillar) 3arcoplasmic > Stroma.

mn noy c;? the precyd ng table, hfql ireatment (80°C fo; 60 min)
lefdngg the of myofikbt ar and sarcoplasmic fractions
elldﬁt coubled the stroma fraction. Appar ly,
%“b\nﬁilnﬁ and partial solubilization of collagen facilitated
% s. For compa-

dye per mg

Proyts leg through the exposure of more binding site
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Obiological grade gelatine binds 0,30 mg
X 5,55)

? proteing of cooked sausages

Steip
Q?ﬂe;g3 constitute 16-22% (mean 13,5) of the muscle mass. don-
Q;Wea h;ltrogenous substances account for Qnother 1,5%. As evi-
Som many investigators, the contribution Of_co]luggn, the
MVTQHL GPOHQHL of connective tissue, to the total protein content
mnﬁ ot R?rlﬂi greatly among ¢ifferent cuts. For instance, Vogna-
3.2 of + (1968) found that the collagen content of different
ha;Pd etvell u beef variaé from 3 to 24 g per 100 g protein, ana
T<i-hag 'al, (1978) reported that curec pork shoulder =anc canned
Qoq%' &:|C°llwgen content, as a percentage of total protein, of
an?wctlc“ 6-11%, respectively. Ourlxnvastxgwtxor showed thut_thg
LIRS €-tissue protein contents (nydroxyproline x 8,07) of beef
Sty W, raw materiala, as well as of various cooked sausage pro-
€To as follows:

% total mass % _total protein

n beange Mean Hange blean

- i,le 1,01 4,3
10,3 -

13,0 =~

To calculate th :xpec UBC values of cooked atl proauctis with
¢ifferent connective , we nassured 1 constant ratio
bctween the major nitr ontaining fractions with the exception
of 1

stromal lasmic : nou-protein ni-

3ar
: 31 et ai., 19iH), and the percen-
connectlive yrotein content (# of total prot )
from 9 o 25%. T} values us were as mentioned above
respective nitrogenous fractions after cooking. The calcu-
provuced the fol value

connective tissue content, 0,404 mg bound dye/mg protein
. " "

0,457 i
" " " 0,426 " "
" " " 0,399 " "

a involving three cifferent types of cooked sausa-
ges (n = showed values of 0,398 + 0,030, and 0,472 + 0,021
(menn + 3.7 for the LBC of the total protein (N x 6,25) fraction
and the collaren-free protein fraction, respectively. Apparently,
there was a good agreement vetween the experimental and the expec-
ted values.
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Owing to the relatively small LBEC value of the stroma protein frac-
tion, even after heat treatment, it contributes only a little to
the total DBC of the sausage homogenate. Wwhile the connective tis-
sue nitrogen comprises up to 25 of the total nitrogen content,

its part in tke total DBC is as little as 2%. Nyofibrillar andé sar-
coplasmic proteins account for the remaining 99j Therefore, the
quantity of dye lost when the suspended proteins react with Amico
Black 10B under the above specified conditions could be used as a
direct measure of the collagen-free nitrogen content, provided a
suitable conversion factor or reference protein(s) be chosen.

Two possible approaches to the standarcizing of the dye-binding
method

The first approach consists of the usage of a single numerical fac-
tor for the direct conversion of the dye bound, as measured by the
decrease of absorbance at €20 nm, into per cent connective tissue-
free muscle protein (CUFNP) content. This implies the dye itself
should be used as a reference substance provided that the DBEC va-
lue of the procuct(s) of interest is generally recognized and ac-

cepted. Such an approach necessitates, however, a steady supply of
a high purity dye or, at least, of a uniform purity one.

The properties of the four different samples of Acidé Black-1 (C.I.
20470) studied in this laboratory are listed in the following
table:

Sample Brand name 3ource at20nm.
) Amidoschwarz 10B Xerck (FRG) T3+3
o Amido Black 10B Reanal (Hungar{) ol
£ ES Amidoschwarz 108 Chemapol (CSSR 5451
4. Naphthol Blue Black 12B DH (England) 43,5
7. =7 =
2620nm = A om (&/1)

The absorbtion coefficients listed indicate that a great variabili-
ty exists in the dye content among different samples. Many commer-
cial brands of Acid Black-1 (Amido Black 10B) are known to contain
less than 60x% dye, large amounts of soéium chloride, and variable
amounts of several red or orange dyes. Thus we are not able to re-
commend any particular supplier or branc of dye. Apparently, the
first approach, even though promising, 1is still inapplicable. For
practical purposes, however, it is advisable to standardize the

dye solution utilized by éaily checks of the absorbance of the ap-
propriate diluted samples.

The second possible approach implies choosing reference protein(s),
the DBC of which is close to that of the total connective tissue-
free proteins in the sausage homogenate. Various blood proteins
which are commercially available were teste¢ for their capacity

to biné Amido Black The results obtained were as follows:

Protein(s) DBC (mg dye bound/mg protein)

¥ -Globulins rabbit (Koch-Light Lab.,
5 0,223
A -Globulins bovine (Koch-Light lab.,
GB) 0,235
od -Globulins porcine (Koch-Iight
Lab., GB) 0,
Albumin rabtit (Koch-Light lab., GB) 0,5
Albumin, bovine serum (Fluka) 0,46

/ ¢

Bovine serum albumin /B3A/ (Cohn fraction V) was chosen as
fere ‘otein its DEC is very close to the experimentally es-
collagen-free protein fraction (0,473 + 0,021).
1 derived from the regression equation

B34 was usec to convert the 4 ODbZ)ﬁm

calculated on the
value into CTFME

lity of the proposea standaréization, 20 samp-
ue content

To check the
les of cooked sausages with c¢ifferent connective ti
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CIFKP content (B3A-

were analysed for total
(hyéroxyproline x 8,07)

equivalent), and connective 1t
Results are shown in i

% Total % C : nnective
protein (B3A~ tissue protein
(N x 6,25) equiv.) (OEPro x 6,07)

(1) (2) (3) (4) (5)

Sample

c

11.2
11,2
12,80
10,0
13,0
11,6

11,8
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n = 20 X = +0,

It was expecteé that the results of total protein determination
(column 1) were not significantly different from the sum obtained
on adding # connective tissue protein to % CTFMP (column 4). To
test Ho : X =0 against F\ : x £ 0, we calculated 3tudent’'s t

(t = 1,73) Since the tabulated value of t for 19 degrees of
rr8§$8m (p = 0,05) is 2,09, we could not reject the null hypothe-
sis. Apparently, we had no evidence to conclude that the proposed
dye-binding method had over- or underestimated the actual values
of connective tissue-free muscle protein content in the cooked
sausages tested.
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