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-THE determination of tenderness and JUICENESS OF FROZEN BEEF

^ STolOS RANTSIOS, GEORGIOS SAPOUNTZAKIS AND ARGYRIOS TASSIOPOULOS 
(401 G-S.N.A. ),BST 902, Athens, and KKPB, BST 904, Larisa, Greece

V  HameSSin8 method for the determination of tenderness and free water of meat, originally introduced 
T)i 11 and Grau, as it was modified by Solov' ev, was used in the case of frozen beef.
*'atei'iSults were compared with taste panel trials for tenderness and juiceness. Also, free and bound 

estimations were compared with taste panel trials for juiceness.
'>n’*eeni0n coefficient values did not indicate to existe statistically significant relationships 

the above paremeters.

OSTotos
.DÉTERMINATION DE LA TENDRETE ET LA SUCULENCE DE LA VIANDE CONGELÉE

. RANTSI0S, GEORGIOS SAPOUNTZAKIS ET ARGYRIOS TASSIOPOULOS
U n

la 1 G-S.N.A.), BST 902, Athènes, et KKPB, BST 904, Larisa, Grèce

Par Ha!iî0de de pression, pour la détermination de la tendreté et de l’eau libre, initialement proposée 
et Grau et modifiée par Solov'ev, a été utilisée dans le cas de la viande bovine congelee.

J® <iègwtats Obtenus ont été comparés a ceux de la méthode de dégustation pratiquée par un groupe 
>  liKateurs 'qui ont déterminée la tendreté et la suculence de la viande. Les déterminations de 
c°ncere et de l'eau liée, ont ausi été comparés aux résultats du groupe de dégustateurs en ce 

L ne la suculence de la viande.
H ̂  Vjn
6s corjg]S coefficient de corrélation, n'ont pas indiqué qu'il existe, au point de vue statistique 

ation significatives entre les paramétres cités ci-dessus.
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STUDIE ZUR BESTIMUNG DER ZARTHEIT UND SAFTIGKEIT VON GEFRORENEM RINDFLEISCH

APOSTOLOS RANTSIOS, GEORGIOS SAPOUNTZAKIS UND ARGYRIOS TASSIOPOULOS

KAE C 401 G.S.N.A.), BST 902, Athen, und KKPB, BST 904, Larisa, Griechenland

Die Pressmethode zur Bestimmung der Weichheit und des erlaubten Wassergehaltes von Fleisch, im 
Original vorgestellt von Ham und Grau, wie diese von Solov'ev modiefiziert wurde, wurde im gefrore­
nen Rindfleisch verwendet.

Die Resultaten waren gleichgestellt mit Geschmackproben für Zartheit und Saftigkeit. Auch, erlaubten 
und verundet Wassergehaltesestimationen wurde vergleicht mit den ergebnissen von " taste panel" 
für Saftigkeit.

Korrelationkoeffizient wurde kein Vorhandensein von bedeutsamer Verwandschaft zwischen den obigen 
Parametern gezeigt.

MCCJIEJOBAHHE 110 BOIPOCY OnPEJEJIEHMH MflrKOCTH M C09H0CTH
3AM0PPi:iEHH0rQ POBHiiibErO MfiCA

A n o c T O J i o c  P a H p z o c ,  Peoprzoc C a n y H T i i a K z c  z Aprzpzoc Tacczonyuoc

KAE (401 G.S.N.A. ), BST 902, Athens, and KKPB, BST 904, Larisa, Greece

MeTOfl OTacHMaHHH.HJiH onpenejieHZH m h t k o c t z  z  coflep*aHZH c b o S o h h o z  b o h h  b MHce, nep®° 
HanajiBHO BBeneHHNH PaMOM z Ppay z ycoBepineHCTBOBaHHHH 3aTeM CojiOBteBHM, 6hji zcn o n * '  

30BaH flJIfl OnpefleJieHHH MflrKOCTZ Z CBOSOflHOZ BOflti B 3aM0p0»eHH0M rOBHKbeM MHce. 
Pe3yjiBTaTn cpaBHZBauzcb c pe3yjibTaTaMZ, nojiy'ieHHHMz npz b 3 h t z z  npo6 Ha onpeneJieHze 
MHTKOCTH Z COHHOCTZ MHCa. C pe 3yJILT 3TaMK npo6 Ha COHHOCTb MHCa CpaBHZBajIZCb TaK»e
pe3yjiBTaTH onpejiejieHZH coflepwaHZH cboSohhom z CBH3amHoii bosh b MHce.
Koaq^ziiHeHT Koppejiniizz npz conociaBJieHzz He nonasaji Kanoro jiz6o 3aMeTHoro coothob6 

hzh Meatfly ynoMHHyTHMH napaMetpaMz.

/  I l e p e n e q a T a H O  ctapaHZHMZ M H C T Z T y T a  M c c j i e f l O B a H Z f l  M #c a /
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Ap° stolos RANTSIOS, GEORGIOS SAPUNTZAKIS AND ARGYRIOS TASSIOPOULOS 

^  (401 G .S .N .A . ) ,  BST 902, A thens, and KKPB, BST 904, L a r i s a ,  Greece

ON THP DETERMINATION of tenderness and juiceness of frozen beef

P roduction

;nÎ Ï Ï eSS and ^ i c e n e s s -a re  the  =har ac t e r i s t i c L o f^ e a t i n g ^ u a l i t y ^ o f  meat. Both^Of ; r uess and ju ic e n e s s  a re  tne  two major o u a r a o r a r “ ” - 7"=  rha ra .
c L them a re a f f e c t e d  bv f r e e z in g  and s t o r a g e .  We were in t e r e s t e d  in  de te rm in ing  these  char 
S a t i e s  in  f r o z e n  b e e f ,  imported  in  q u a r te rs  in  Greece from L a t in  American c o u n t r ie s ,  a t  

P ° in t  o f  im p o r ta t io n .

ltn=e in these cases, due to o rgan isa t iona l problems, the use o f a tas te  Pa^ l  i s  p o te n t ia l -  
i L dt f f i c u l t ,  and u sua l ly  a laborato ry  i s  not a v a i la b le ,  the need had been r isen  fo r  measu^ 
^  tenderness and ju iceness  with a simple method using the le a s t  p o ss ib le  dab° r ab° r y fa ith  

Hence, we attempted to compare taste  panel scores fo r  tenderness a | f h
iUes obtained by the press ing  method technique fo r  tenderness and f ree  water eva luation .

Trials AND METHODS
Mat

« a s  concerned w ith  50 f r o n t  qu a r te rs  o f  b e e f  imported  from Colombia and s to red  f o r  
C *  18 months. From each q u a r te r  a 2,5 cm th ic k  p ie c e  o f  long iss im us  d o r s i  muscle , a t  the 

 ̂ the  1 v e r t e br a ,  was e x c is e d  by means o f  an e l e c t r i c  saw.

i ra t ° r y  exam inations  took  p la c e  in  15-20 g samples o f  the  muscle . The r e s t  were cooked 
b/®r constan t c o n d i t io n s .  Tenderness , ju ic e n e s s  and o v e r a l l  a c c e p t a b i l i t y  were e va lu a ted  

^0 person t a s t e  pane l us ing  a 5 p o in t  hedonic s c a le .

SeL.P tess ing  method o f  Grau and Hamm (Grau and Hamm, 1953, 1957; Hamm, I960) as i t  i s  p r e -  
a f t e ?  m o d i f i c a t io n s  by S o l o v ' e v  (1968) was used f o r  measurements o f  ^ " f e r n e s s  and 

Con!  Water c on ten t .  W ater, f a t  and ash con ten t  d e te rm in a t ion s  took  p la c e .  T o ta l  n i t r o g e n  
hetp nt Was c a lc u la t e d  from the  above exam ina t ions .  Bound w ater  was c a lc u la t e d  from 
•^ll0nin a t io n s  o f  t o t a l  and f r e e  w a te r .  Tenderness was e s t im a ted  by ap p ly in g  the  formula

cm2/g t o t a l  n i t r o g e n  o f  the  meat ( S o l o v ' e v ,  1968), where S i s  the  area  occup ied  by

° f \ pressed meat in  cm2 and measured by a p la n im e te r ,  and N i s  the  t o t a l  n i t r o g e n  con ten t  
meat in  %. F ree  w a ter  con ten t  was e s t im a ted  in  % by w e igh in g  the  f i l t e r  paper b e fo  

a f t er p re s s in g  the  meat. In  a d d i t i o n ,  pH va lu e s  were determ ined .

^ te l a t i on c o e f f i c i e n t  r  v a lu e s  were c a lc u la t e d  between t a s t e  pane l r e s u l t s  f o r  tenderness  
« 4  Yalues f o r  tenderness  ob ta in ed  w ith  the  p r e s s in g  method and pH; a l s o ,  between ju ic en es s  

the an66' bound and t o t a l  w a t e r ' and pH v a lu e s * 0vera11 a c c e p t a b i l i t y  was ° ° mpa;ie^  £0™ -  
W ab°ve  mentioned param eters ,  r  v a lu es  were t e s t e d  f o r  s i g n i f i c a n c e  l im i t s  f o r  z e ro  popu;i 0 -■•<= mentioned param eters .  

n c o r r e l a t i o n  c o e f f i c i e n t .

RRs';ÜLTs
-| shows the  r e s u l t s  ob ta in ed  from the  chem ica l a n a ly s is  and the  t a s t e  pane l t r i a l s .

T a b l e  1

W a t  e r  %
P r o t .

-Fat % Ash % %

T o ta l

pH

Free  Bound T o t a l

P r e s s . 
Meth. 
Tend . 
va lu e

T as te  panel
r e s u l t s  O ver-

— ---------------  a l l
A cce -  
p t a b .Tend. J u ic .

42.15 30.81 73.01 3.25 1.56 22.19

4.19 4.72 2.19 1.60 0.84 1.55

0.59 0.67 0.31 0.23 0.12 0.22

3.55 5.74 180.59 2.91 3.03

0.25 0.28 31.24 0.48 0.36

0.03 0.04 4.46 0.07 0.05

3.72

0.41

0.06
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Correlation coefficient r values between the scores from the taste panel and tenderne rpj»e 
values obtained with the pressing method and pH are not significantly different from • 
same was observed between taste panel scores for juiceness and pH, free, bound and to 
water. Also, this was true for scores of taste panel for overall acceptability. Conseq 
no linear correlation exists between any of the tested paires of parameters.

DISCUSSION ,
ty ot

The d i f f i c u l t i e s  o f  measuring o b j e c t i v e l y  tenderness  cannot be o v e r s t r e s s e d .  The v a n  ,, 
methods and instrum ents  which have been proposed f o r  t h i s  measurement a re  su g g e s t iv e  ° sUtijeC 
th ese  d i f f i c u l t i e s  (S zczesn iak  e t  a l s ,  1965; S ta n le y ,  1972). Hence, i t  seems th a t  the be 
t i v e  methods a re  th e  b e s t  approach t o  th e  problem. However, t h i s  i s  no t  a lways easy 1 
a p p l ie d  in  r o u t in e  measurements.

On the o th e r  hand, in s tru m en ta l  techn iques  u s u a l ly  measure a c e r t a in  a spec t  o f  t e n d e r ^  
and t h i s  i s  p robab ly  why they  a re  not u s u a l ly  in  good agreement w ith  t a s t e  pane l  sC° r ( 19^ 
However, a cco rd in g  t o  S o l o v ' e v  (1968) th e  p r e s s in g  method, suggested  by Grau and Hamm 
i s  capab le  o f  y i e l d i n g  approximate in fo rm a t io n  on the  changes in  th e  tenderness  o f  t a 
when the need a r i s e s  f o r  s tudy ing  the  dynamics o f  th ese  changes and o f  o b ta in in g  re  
com parat ive  v a lu e s .  In  a d d i t i o n ,  a s i m i l a r i t y  has been r e p o r t e d  by S oko lov  and El-Da 
(1963 ),  between the  r e s u l t s  ob ta in ed  w i th  shear va lu e  measurements and the  p re s s in g  “* 
in  raw mutton.

In  our work we d id  not know anyth ing  about the o r i g i n a l  tenderness  o f  the  samples. 
s im p ly ,  were i n t e r e s t e d  in  g e t t i n g  approximate in fo rm a t ion s  about th e  s t a t e  o f  meat .
im p o r ta t io n  p o in t .  The la ck  o f  la b o r a t o r y  f a c i l i t i e s ,  on the sp o t ,  f o r c e d  us t o  t r y  reS#  
s im p le s t  p o s s ib l e  way, hav ing in  mind the  p o s s i b i l i t y  o f  p r a c t i c a l  a p p l i c a t i o n s .  ou lj t i 0$' 
were not  encou rag ing .  A lthough Soko lov  and El-Daslj-uty (1 963) found a p o s i t i v e  c o r r e  ^ajS' 
in  mutton, between the  p r e s s in g  method and shear f o r c e  v a lu e s ,  and not t a s t e  panel t  
our r e s u l t s  do not seem t o  be in  agreement w ith  t h e i r s .

On the o th e r  hand, we r a th e r  ag ree  w ith  Fredeen e t  a l s  (1972 ),  who r e p o r t e d  th a t  a b s o ^ ^ l  
pH va lu es  and p o s t  mortem pH changes do not c o r r e l a t e  w i th  ten de rn ess ,  thet\Laakkonen^g 
who suggested  th a t  tenderness  i s  in f lu e n c e d  by the  w a te r -h o ld in g  c a p a c i t y  and pH o f  
m u sc le .

stain
Aga in  acco rd in g  t o  S o l o v ' e v  (1968) i f  the  d i f f e r e n c e  between the t o t a l  a rea  o f  the 
and the  area  occup ied  by the compressed meat in  square c en t im e te rs  w i l l  be m u l t i p l i e also 
the  c o e f f i c i e n t  8 .4 ,  w i l l  g i v e  the  f r e e  w a ter  c o n ten t .  We t r i e d  t h i s  method and we' sSjn? 
determ ined  the f r e e  w a ter  con ten t  by w e igh in g  the  f i l t e r  paper b e fo r e  and a f t e r  Pr ® 
th e  meat. S t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  ( p (  0.001) were found between the 
methods. A cco rd in g  to  our r e s u l t s  the  c o e f f i c i e n t  8.4 should be 7 .71 .
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