
MUSCLE TISSUE CONTENT ESTIMATIONS IN MORTADELLA 
SAUSAGES AND LUNCHEON MEAT

A,T. RANTSIOS and P.B. PAPAVASILEIOU

Hellenic Army B io log ica l Research Center, Athens, Greece.

INTRODUCTION

MUSCLE protein content is  the most re lia b le  ch a rac te ris tic  in  evaluating q u a lita t iv e ly  meat products. the 
German regulations are already based on standards o f muscle protein content, expressed as a percentage o t j  
to ta l meat p ro te in . I t  is  determined e ith e r chemically or h is to m e trica lly . Muscle tissue content (e s t'!Le 
in  volume) is  what in fa c t measured as muscle p ro te in , in  case the h istom etrica l technique is  used, 
two methods are reasonably corre lated w ith  each other w ith in  ce rta in  l im its  (H ildebrandt, 1979).

In order to suggest standards fo r a ce rta in  product, i t  must be f i r s t  evaluated the ex is tin g  level o f ^ j j . 5 
parameter to be standardized, in  the various brands o f the product being availab le  to the consumer. [° 
end, a study was conducted fo r  the estimation o f ex is ting  leve ls o f h is to m e trica lly  assessed muscle t is  
content in mortadella sausages and luncheon meat offered in the Greek market.

MATERIALS AND METHODS

THE MATERIAL was supplied from the market o f Athens. There were examined 50 samples o f mortadella and 33 ^
A cryosta t section was prepared from

Muscle ndsamples o f luncheon meat. Each sample was divided in ten pieces.
piece. The sections were rou tine ly  stained by HXE and were examined in  a moderate m agnification.  ̂ 1S
connective tissue content were h is tom e trica lly  calculated. For th is  a "point^counter" was used epgf
described by many workers (Glagolev, 1933, 1934; Prandl, 1960, 1961; Eberlein, 1961; Baxevanis, 196-; 
1962; Mathias, 1969; Rantsios, 1972). Care was taken tha t from each sample at least 1200 points were 
counted.

For each group o f measurements the mean value, standard deviation and standard e rro r were calculated, 
analysis o f variance was conducted fo r  searching the differences w ith in  and between groups.
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RESULTS

IN TABLES I and I I  the mean values fo r  muscle and connective tissu e , fo r  each o f the examined brands of flne 
mortadella and luncheon meat, are shown. S ta tis t ic a l s ign ificance  o f the va ria tions was tested by uSinL  
way analysis o f variance. Data o f th is  analysis are presented in  tables I I I ,  IV, V and VI. As i t  can ^  
judged by the F values there are no s ta t is t ic a l ly  s ig n ific a n t d ifferences between the various producers
e ithe r o f the products.

T A B L E I

Muscle and connective tissue content in  luncheon meat 
(H istom etrical estimations. Mean values ± standard 
e r ro r ) .

PRODUCERS MUSCLE TISSUE CONNECTIVE

% OF MUSCLE 
TISSUE IN 

MEAT TISSUES

I 2.08 ± 2.13 86.15 ± 0.28 2.36
I I 1.10 ± 1.70 89.40 ± 0.30 1 , 2 2

I I I 1.48 ± 1.66 85.75 ± 0.28 1.70
IV 2.85 ± 1.40 84.90 ± 0.05 3.25
V 1,05 ± 2.10 79.60 ± 0.05 1.40

TOTAL
FOREIGN 1.88 ± 1.58 85.14 ± 0.30 2.16

VI 3.88 ± 0.46 86.98 ± 0.77 4.27
VII 4.22 ± 0.80 84.93 ± 0.87 4.73

V III 4.50 ± 1.04 87.56 ± 0.52 4.89
TOTAL
LOCAL 3.90 ± 1.00 85.97 ± 0.40 4.34

GRAND
TOTAL 2.64 ± 0.43 85.45 ± 1.01 3.00

T A B L E  I I

Muscle and connective tissue content in 
(H istom etrical estimations. Mean values ± stano 
e r ro r ) .

PRODUCERS MUSCLE TISSUE CONNECTIVE

I
I I

I I I
IV

TOTAL

6.32 ± 1.79 
7.91 ± 1.38 
2.42 ± 0.63 
5.59 ± 1.14 
6.02 ± 0.78

63.37 ± 2.50 
70.53 ± 2.69 
64.26 ± 5.39 
60,40 ± 2.15 
64.64 ± 3,18

% OF M fS '

9.07
iO ,08
3-6l 
8.47 
9.31



T A B L E  I I I

0ne wa> analysis o f variance fo r  muscle 
°nten t in  mortadella

Degrees o f 
Freedom

Sum of Mean F
Squares Squares Value

180.4693 60.1564 2,1131
1309.5215 28.4678
1489.9908 30.4079 N.S.

T A B L E  I V

Table o f one way analysis o f variance fo r  connective 
tissue content in  mortadella

Source o f 
Varia tion

Degrees of 
Freedom

Sum o f 
Squares

Mean
Squares

F
Value

Treatments 3 257.4284 85.8094 0.41721
Error 46 9454.8965 205.5412
Total 49 9712.3242 198.2107 N.S.

Ti
T A B L E

Lble Of
Clssue Cn°?e way analysis o f variance fo r connective 

noent in luncheon meat
of

T A B L E  V I

Table o f one way analysis o f variance fo r  muscle 
tissue content in luncheon meat

Degrees o f 
Freedom

Sum o f 
Squares

Mean
Squares

F
Value

7 138.0855 19.7265 1.1854
26 432.6478 16.6403
32 552.7431 17.2732 N.S.

Source o f 
Varia tion

Degrees o f 
Freedom

Sum o f 
Squares

Mean
Squares

F
Value

Treatments 7 88.7232 12.6747 1.7385
Error 26 189.5465 7.2902
Total 32 268.9369 8.4240 N.S.

,Cu$si0N
ût$l

ifc^heon mean values and standard deviations fo r  muscle tissue content are fo r  mortadella 6.02 ± 5.51 and fo r 
N Ü e  2• 64 ± 2.48. The low percentage o f muscle tissue content in  the products, in re la tio n  w ith the

standard deviations, is  p ro h ib itin g  fo r  estab lish ing  lower acceptable levels fo r  muscle tissue 
«ducti Un t l̂e other hand the lack o f s ig n ific a n t differences between d if fe re n t producers fo r  both examined

Hoi
’ suggests against adopting separation in q u a lity  classes.

% thpst i n , e need fo r  improvement in n u tr it io n a l q u a lity  o f the products under consideration, in  view o f theeM
ifo^ng 1
Ii 0|"rHentio°W ^evel o f muscle tissue content, cannot be overlooked. I f  we add one standard deviation in the 

Put nec* means o f muscle tissue content, the re s u lt is  11.53 fo r  mortadella and 5.12 fo r  luncheon meat.’v If., > thPV'p-f 1 i m i + r  r\-f Ifi ■frtV' thfl i n  n r n H  I C rocnorti wfllw fm* +uir\ niiali'fv/ rlacroribr oft llerefore» the lim its  o f 10 and 5%, fo r  the two products respective ly , fo r  two q u a lity  classes,
, 6 Pre<:c.r the population w i l l  be w ith in  the lim its  o f the f i r s t  q u a lity , which can be considered as a reason-
,CVfiwAl V-aSUT'P + « ________I__________ _•___________• _ J.L. _______14 4-., + k̂ 4-4-̂  ̂  ______144... ________I.   • 'c t'theiPUre to producers fo r  improving the q u a lity  and a reward fo r  ex is tin g  be tte r q u a lity  products. 
t Cari t>e hS consi (ierable e f fo r t  is  needed by the producers to normalize the standards o f th e ir  products as 
u»o ^  deduced by the va ria tions which are shown in tables I and I I  (a=se./TT).

*1istomf+Can used fo r  determining the muscle protein content in  a meat product. They 
^ Ic u l f l+ J 031 method, o f equal value (Hindebrandt, 1979). In applying the chemical met!

are the chemical
' 0|cula: -  l '-ai metnoa, ot equal value imnaeDranat, iy /y ; .  in applying me cnemicai method muscle protein 

f0 N e r  t ted a b s tra c tin g  from to ta l meat protein the collagen content on the basis o f hydroxyprolin content. 
*0d 9n prn+Calcu1ate the to ta l meat protein one must f i r s t  fin d  the to ta l protein content. Out o f i t ,

o L ° te ins content (such as soya, egg and m ilk p ro te in ) must be substracted a fte r  appropriate determina- 
tiw eVe tha£an read ily  accept tha t th is  procedure is  time consuming and very laborious. On the contrary we 
Of N  4n| p  h istom etrica l technique is  more easy to be applied, although certa in  experience in using the 
^a!a6or4t nln recognizing the d if fe re n t constituents o f the meat product is  needed. From the po in t o f view 
tin" Is nepriy e9uipment a routine h isto logy laboratory w ith  a "po in t counter" f i t te d  to a microscope is  a ll

- 9e<i. For the determinations in one sample, 30 - 60 minutes are adequate. In add ition , at the same
same h is to lo g ic  sections a thorough h is to log ica l examination fo r  a ll  the constituents o f a

*ÎFi
E*EN,

Uct- + it  takes place.
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