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: We can accept the statements in the literature 1,

a, 3 etc./ that a close connection exists between the
tenderness of mcat and the quantity of connective tissue
contained in it. This is why an accurate quantitative and
qualitative determination of the connective tissue content
/collagen, elastin/ is of a considerable importence when
grading meat and mecat products.

Assuming that the tenderncss of sliced or large pieces
of raw mcat has not heen influenced artificially /CegeDy
enzymes/ it is possible to form an view of the conneative
tissue content, that is to say, on the tenderness of the
meat by applying the penctrometer, or shear-forec principle
/4, 5, 6/. With finely minced mect this simple procedurc is
not usable. For certain products of special quality,
primorily for the Hungaricn salami, - well known also abroad -,
our standards determine strictly and also quantitatively
the tolerance of connective tissuc contents /7/. The seid
product must not contain more than 1,5 per cent. of macro-
scopically isolable tendon and connective tissue. Pieces
of conmective tissue and Jor tendon in the filling must
not excecd a lengthef 6 mm and their surface extension.

#.5t not be more than 0,18 sq.cm. This requirement is simply
complied with by fine chopping. This is why we had to study
the problems of accurate detormination. of the comnective
tissune contents of finely chopped meat.

Some of the published processes /Neumann and Logan /8/,
Lonpit, Boker and Prowm /9/, MShler ond Antonacopoulos /lo/
transforn collagen by autoclaving into water soluble gelotine
and after acid hydrolysis of the gelatine and of the elastin,
deternine the hydroxyprolire or glycocol contents of thesc
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substances. In comparison with these tedious processcs
requiring a somewhat intricate equipnent, the Striegel
nethod /12/ nodifiéd by Lindner and Patschky /11/ is
simpler ard nmore suitable for practical purposce. 1t has,
however, the shortcoming, that it pernits the deternination
of collagen contert only. In comparison the enzyme rnethod
of Grou and Ham /13/ is, as shown by our comparative
tests, olso sinmple, givirg more rapid and sctisfactory
results, though this ncthod deternines together collagen
end elastin content, While the process of Grau and Hamm
is suitoble for meat, containing no fat, it cannot be
used for testing finely oho pped fatty neat or reat
products, e.g, salonmi fillings Several resecarch wokkers "

ngs
/Lilienthal and Zierler /14/, Lovry, Gilligon and Katerssky
/15/ nade use of the in solublllry of collagen and elastin
& diluted olkali for isolating the supporting tissucs,
then they scparated the collogen fron the elastin. by
autoclaving and were so able to deternine the latter
separately too. With thesc latter processes the authors

did not take into account that under certain conditions in
diluted alkali the solution of corncctive tissues cannot be
ignored and this will produce errors. A rclatively sinple
and rapid nmethod for p practical purposes is arrived at,

if the extent of the crror, caused by alkanline solution
is knowvn and, the method is riodificd so as to reduce .

this error to a nininui,

Our tests have been carried out in the followirg
nanners the neat /filling/ is ground twice on a 2 i plate,
and the connective tissue elerents twisted around the
knife, are corefully collected, finely chipped with sheor
nmd added to the comminuted rass, 2 = 2,5 g of the =
honogenized material are used for deternining the total N
by the usual Kjeldahl nethod. For deternining the conncctive
1,0 g of the material is weighed into a loo nl

tissue N,

test tube, 50 nl of 0,05/n alkali is alded, the te st tube

ig filled up with distilled water to the nark, the tube is
kept for 24 hours -~ during which it is shaken severa 1 tines -
at roon tenperature and finally filtered. 50 nl/o,5 g/ of




the filtrate is heated with sulphuric acid ard by the alkali
extracted non-connective tissue B is deternined by the
Kjeldahl method., The conncetive tissue N is calculated fron
the tvo values by means of the following formula:

N soluble in rneat :
loo = —— loo = comnective tissue N as

total N

percentage of the total N,
Accordingsly only two N determirations are foquired
for deternining the connective tissue N. The following
conclusions cculd be drawn fron the series of tests made
by this nethod:
1. The sclubility of the connective tissue does not change
in the zall concentration range of 0,1 to o,01/n. Above
. an alkali concertration of 0,1/n the solubility will

. “lnecregse,
“. At identical /0,05/n/ alkeli concentration, increasing

the duration of %lﬁ&llle treaterent /e.c. from 24 hours
to 30 hours/ did not inerease to o neasurable extent the
quantity of extracted connective tissue N,

5+ The quantity of comnective tissue extracted by alkali.
inerease proportionately to the dogrec of choepping, i.e.
the.ftnerfther rnaterial is chopped, the nore conncct-
ive tissue N will be lost. It follows therefron that the

. degree of choppine has to be star dardigdd. for the proces

4. Varying quantities of fat do not change the quantity of
conneetive tissue extracied by alkali.

D« By increasing the tempcrature /eig. fron 20°C to 4000/
the quantity of commective tissue. extracted will also
increase. This reans that alknline treatnent should al-
weys be carricd out at the sare tenperature.

6. Cooling storage during 14 days or storage in frozen con-
dition does not influence the quantity of connective
tissuc insoluble in alkali

In order to check the practicability of the process,
we added to finely ground rcat, - fron vhich the visible
connective tissuc contents had carefully been trirned -,
differcnt quantitics of comncetive tissue which had
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carefully been freced from muscle and fat tissuc. As a
result we found that the quzntity of connective tissue
insoluble in diluted alkali had increased in proportion
to thc percentage of comnective tissue added to the meat
/Tipg. No,1/.

Pig. No.l

Correlation between the weight percentage of conncctive
ticssue added to meat and the quantity of connective tissue
insolvble in alkali.
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) . trimmed tendon, trimmed meat and mixturc of meat and tendon
comparcd with calculated values.

\— o < et
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or meat 2 ) i connective tissue weighed in | conneetive tis
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| ' , ] ! i =
0,0 0,0 ‘1 bio ; 0,0 ! -0,c lo,0 t0,0 10,0 1,0 6,70 g 6,80
%2 ''16,8 | 6,94 |14 9(? 15.4 z.«,,jQ 0 49‘ 0,2 40,8 38,97 | 38,81

’. 0,4 336 513 89 | 3o, 45 30,841 o9 0,94 0,4 +0,6 58,93 | 59,20

| 956 50,4 j 0,83 ;40 o | 46,2711, 63 1,41 0,6 40,4 | 73,5 | 73,43

28 1 67,% 27,77 | 61,6 61,69/1,99i1,9)0,8 40,2 |83,62 | 83,86

y @ 84,0 ?34 72 |76, 95 77, 11{2,3212,36/ 1,0 40,0 {‘91,61 i 91, 8o

)
- 5 - /

We weighed 0,2, 0,4, 0,6, 0,8, 1,0 g of beef, Achilles-
Tendon into a loo ml test tube and determined therefrom
the quantity of connective tissue insoluble in alkali, in
order to check our process and the accuracy of the determi-
nation. Similarly we determined the quantity of connective
tissuc insoluble in alkali of 0,2 - 1,0 g of meat completely
freed from visible comnective tissuc and, finally from a
mixure of meat and tendon tissue, containing.o,2, 0,4 g etc.
of tendon. The results are shown in table No,I,

Table No,.I

Determined alkali insolublc comnective tissue sontents of

i

T“he date of the table show that the process. is giving
well reproducible results for practical purposes, We have
determined the connective tissue contents of several half
and finished products of the Hungarian Meat Industry having

various qualities - these results also agree with our

assumptions, that is to say e.gz. undergrade mecat pulp,

dessert salami containing also beef, dry /Csabe/ sausage,
the inferior quality of which could also be Judged organo-

leptically, showed in cach case higher sontents of alkali

insoluble comnnective tiesuc. Some of. our very many

determinntions are showm in table No,II.




Table No. II,

Connecctive tissue N contents
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data in this respeet in table No.III /below/.
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Table No. IIT.

Conncctive tissue contents of the longissimus dorsi ruscle
fronm young and old cottle and #Rubsoo® high and low grade.

'

: } q i
:Description of animal | Total W |Connective ! Connective
' exarnined t ne/g tissue tissue N
: | N ng/g as % of i
‘ : total W

i 3 weeks old calf
Ist class 5955

|

§

g e :

13 weeks old ealf |
i i
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,3 years old cow
i
{
{

Z |
IInd classt 35,1 2,90 8,28
'3 years old cow
% IIIrd class| 32,7 3,90 12,20

{5 years old bull
i g 2
; Ist class i+ 35,2 2,62

t5 years old bull | -
IIIrd 071“o| Y e f 501

- g S Sttt i, ¢

7,40

13,45

T —————— o o~ QST ot . A 055, O s 0 1

The data of the above table are in support of

statenent above, that the ani s with better gragdes has

less connective tissue than the lower grades, and the youung
1imals may have nore conncetive tissue N than the older ones.

It follows fronm this that it is not the quantity of ccnmective

tissue vhich is dccisive for the chewing /eutting/ resistance

of meat but the gquality of such conngetive tissue. In this

respect we may refer /in nddition tc our ovn his tological

'Obscrvatinhu/ to observations of Hiner, Anderson and Feller
/16/ of a sinilar character. According to these the tissue

fibres of older animals are thicker, more twisted in their run,
nequal, nore coarsely woven.
For practical purposes connective tissue consists tmothe main

kinds of protein which can be separated fron each othexr:
collzgen and clastin. Various processes have been used for
separating these two substances. We ourselves filter the
connective tissue naterinl XS\lublp in dilute alkali,
wash it t$ill free fronm alkali and then boil it together
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trimminge, contain much collagen N while sausages /containing
mony blood-vessels and tendon-ends/ contain more el
By our process which can be further developcd to some
0

extent both methodically and also from a didactic point of
vicw, the ratio of the collagen and elastin content of the

2 £ . s . - ~N R T G o TR Sy - e 3 v A A ~res - IS
differcent ticsue clements can be well demonstrated /see Fig,

Z‘I()ogo/

/l
+
Fig.No.“ - TFrozen histological scction - A./ Beef Achilles
tendon - B./ Beef ligamentum teres - C,/ Beef
aorta, - The first column /a/ shows the raw
sections, /b/ the same sections after treatemcnt
in diluted alkali, the third column /c/ shows
the scctions after boili iag in the tartaric acid
— solution,
\ The photographs showvn in Fig. No 2 demonstrate the

data given in table No. IV : the beef Achilles tendon hardly
ns any clastin /A/c/, wherea
consists mainly of elastin /B/c/.

O
1_4.

ont s the lig. teres of beef.
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S nnory.s

After a survey of the litcerature the authors describe
a simple and rapid proccss for the qualitative and quantita-
tive determination of
products, The purposc of the process is to determine the
total N content of the mecat and then to determine the
quantity of connective tissue N insoluble in o, 05/n alkali.
The portion insoluble in alkali is washed with

conncctive tissue in meat and neat

destilled water on filter-papcr till it contains no morec
alkali and then boiled for an hour, Thereafter the substance
js boiled for another 1/2 hour with tartaric acid and
filtered. The filtrate indicates the quantity of collagen,
the quontity of elastin ean be determined fron the non
dissolved portion,

The. sources of error of the process, their preventio
the reliability of the standard process arc shown by serics
tests.,
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