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v e r g l e ic h  ü b e r  w a sserbin d u n g sv er m Ogen in  sc h n e ll  gekühltem  

FLEISCH UND in  FLEISCH , GEKÜHLT NACH EINER VERZÜGERUNGSPERIODE.

OLE SIGMUND BRAATHEN,NORWEGISCHES FLEISCHFORSCHUNGS
LABORATORIUM,. OSLO.

ZUSAMMENFASSUNG.

D ie W i c h t i g k e i t ,e i n e  k a l t e  Zusamm enziehung zu v e rh in d e r n  und 
d am it w ie d e r u m ,Z ä h ig k e it  d e s  F l e i s c h e s  zu v e r h in d e r n , i s t  mehr 
und mehr k l a r  gew orden. D ie  Z ä h ig k e i t  d e r  S c h la c h tk ö r p e r  kann 
dadu rch  umgangen w erd en , indem man s i e  in  e i n e r  K o n d it io n ie r u n g s -  
P e r io d e  b e i  e i n e r  T em p eratu r von +12 -  +19°C  in  c a .  24 Stunden 
h ä l t ,  b e v o r s i e  zum Z e r le g e n  a b g e k ü h lt  w erden .

Das W asserb in d u n gsv erm ögen  in  F l e i s c h ,  d as e in e  K o n d it io n ie r u n g s -  
P e r io d e  d u rc h la u fe n  h a t  i s t  von g ro ssem  I n t e r e s s e  d ie  W urst
f a b r i k a t i o n .  ü b e r  d ie s e  F r a g e  f i n d e t  s i c h  s e h r  w enig in  d e r 
L i t e r a t u r .

Nachdem b e i  mehr a l s  40 h a lb e n  S c h la c h tk ö r p e r n  K o n d it io n ie r u n g s -  
P e r io d e n  d u rc h g e fü h r t  w urden, haben d ie  R e s u l t a t e  g e z e i g t ,  d a s s  
e in e  v e r s p ä t e t e  A bkühlung e f f e k t i v  K ä lte v e rk ü rz u n g  v e r h in d e r t .  
D a ra u fh in  wurden 8 S c h la c h t k ö r p e r  von ju n g e n  B u l le n  a u s g e w ä h lt,
111,1 d as W asserb in d u n gsverm ögen  von rasch em  und v e r s p ä t e t  a b g e -  
hÜhltem  F l e i s c h  f e s t z u s t e l l e n .

^ ie  R e s u l t a t e  von A n a ly se n  im L ab o r und au ch  von p r a k t is c h e n  

E r s u c h e n  z e i g t e n ,  d a s s  d as W asserb indu ngsverm ögen genau so g u t 
i s t  F l e i s c h ,  d as n ach  e i n e r  V erzö g eru n g  a b g e k ü h lt  w orden i s t .  
h ie r ü b e r  war man s e i t h e r  n i c h t  so  s i c h e r .

► COMPARISON OF THE WATER HOLDING CAPACITY OF QUICK CHILLED BEEF 
AND BEEF CHILLED AFTER A CONDITIONING PERIOD.
OLE SIGMUND BRAATHEN,NORWEGIAN MEAT RESEARCH LABORATORY, OSLO.

Summary.

The im p o rta n ce  o f  p r e v e n t in g  c o ld  s h o r te n in g  in  o r d e r  t o  p r e v e n t  
to u g h n e ss  o f  m eat h as becom e more and more e v id e n t .  The 
p r e v e n t io n  o f  to u g h n e ss  o f  th e  c a r c a s s e s  i s  o b ta in e d  by h o ld in g  
them f o r  a c o n d i t io n in g  p e r io d  l a s t i n g  f o r  a b o u t 24 h o u rs  a t  a 
te m p e ra tu re  b etw een  1 2 °  and 19°C  b e fo r e  th e y  a r e  c h i l l e d  f o r  
c u t t i n g .

I t  i s  o f  im p o rta n ce  in  th e  s a u sa g e  m a n u fa c tu re  t o  know th e  
w a te r  h o ld in g  c a p a c i t y  o f  th e  m eat t h a t  h a s  b een  c o n d it io n e d .  
V ery  l i t t l e  i s  found in  th e  l i t e r a t u r e  c o n c e r n in g  t h i s  q u e s t io n ,  
and i t  was sup p osed  t h a t  a c o n d it io n in g  p r o c e s s  red u ced  th e  
w a te r  h o ld in g  c a p a c i t y .

Having c a r r i e d  o u t c o n d it io n in g  t e s t s  w ith  more th a n  f o r t y  b e e f  
c a r c a s s  h a lv e s  in  w hich  th e  r e s u l t s  in d ic a t e d  t h a t  a  d e la y e d  
c h i l l i n g  e f f e c t i v e l y  p re v e n te d  c o ld  s h o r t e n in g ,  e i g h t  b u l l  
c a r c a s s e s  w ere s e l e c t e d  f o r  e x a m in a tio n . The e f f e c t  o f  
c o n d i t io n in g  on th e  w a te r  h o ld in g  c a p a c i t y  was e s p e c i a l l y  
c o n s id e r e d .

The w a te r  h o ld in g  c a p a c i t y  o f  b e e f  c a r c a s s  h a lv e s  w hich  had 
p a s se d  a c o n d i t io n in g  p r o c e s s  was m easured and r e l a t e d  t o  th e  
w a te r  h o ld in g  c a p a c i t y  o f  b e e f  from  c o rr e s p o n d in g  c a r c a s s  h a lv e s  
w hich  had b een  q u ic k  c h i l l e d  a s  done to d a y .

L a b o r a to r y  m ethods a s  w e l l  a s  p r o d u c tio n  t e s t s  w here s a u s a g e s  
w ere p ro d u ced , g av e r e s u l t s  w hich  i n d i c a t e  t h a t  c o n d it io n e d  
b e e f  h a s  a t  l e a s t  a s  good w a ter  h o ld in g  c a p a c i t y  a s  q u ic k  
c h i l l e d  b e e f .

B a c t e r i o l o g i c a l  e x a m in a tio n s  showed no d i f f e r e n c e  in  t o t a l  
c o u n t and number o f  l a c t o b a c i l l i  on th e  c a r c a s s  s u r f a c e s ,  in  
th e  s a u s a g e s  made from  q u ic k  c h i l l e d  and c o n d it io n e d  b e e f  and 
in  vacuum b a g s  c o n t a in in g  c u t s  from  th e  same c a r c a s s e s .

b a k t e r i o l o g i s c h  wurden k e in e  U n te r s c h ie d e f e s t g e s t e l l t .

SfiagHeHne BonocBH3biBatomeM cnocoÖHocTM b Gm c t p q 
^ jiaxjiëHHOM MHce dojibiiioro poraToro c k o t s  k unce 
•ŜüaacflèHHOM no cnocofry KOHflHUMOHMp.yiomero nepMoaa 
•̂ TgjgMOfl 3aiiePXMBaHMH) .
^aöoTa: yjie CurMyHn EpoTeH.

Bw b o ä

öojiee m Öojiee hbhoîî CTaHOBMJiacb BaxHOCTb Bocnpe- 
t g t b o b s t b  xojioflHOMy cacaTMJo, m t o ö n s t h m Bocnpenna- 

 ̂ BoBaTb TflryqecTH MHca• BocnpenancTBOBaHne Tnry- 
o c™  B Tyrnax nocTuraeTCH npn xpaHeHMH h x b k o h a m u h - 

^PyiomeM nepnone, juinmeMCH okojio 2 4 - x  wacoB npn 
wnepaType ot +12 ao +19°C no h x oxjiaxaeHHH juih

^aaflejiKM.
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BH3bIöfejom aH CriOCOÖHOCTb M H Ca, KOTOpOe npOUIJIO UHOHMpyiomMH riepMoa, MMeet ÖOJibnioe 3HayeHHe e j ih

Hafcf acHoro n p o H S B O f l c r a a .  0 6  s t o m  B o n p o c e  o y e H b  M ajio  
MfleHo b j iM T e p a T y p e .

^°cJie npoM3BeflÖHHbix KOHflMUMOHHpywmMx onbiTOB Öojiee yeM 
T nojioBMHHbix Tyrnax öonbiuoro poraToro cKOTa, p e 3 y j i b -

KOTopbix noKa3ajiH, «to 3aaepxMBaHMe oxjiaxaeHHH 
HeHeK™ BH0 BocnpennflCTBOBajio cxaTHio ot öucTporo oxnax- 
Crj ÖblJlO BblöpaHO 8 öblKOB flJlH OIÏblTOB npM KOTOpblX
a b, IiMajIBH° H3MepHJlCH 3 $ $ e K T  KOHÄMUMOHMpOBaHMH BOßOCBH-

aïomen ciiocoÖh o c t m .
B0.
'lacöbi.

® °CBH 3bIBaK)m aH  CriOCOÖHOCTb B MHCe OT nOJIOBMHHblX
T e n  T y m KOTOpbie ripOUlJIM KOHaHUHOHKpyiOfflHM n p o u e c c ,

boor H3MePeHa H cpaBHeHa c BonocBHSbiBaiomeH cnocoö- 
H npbI° B cooTBeTCTByrouiMX nojioBMHHbix vacTHX Tyui (npaBaa 
Gm Baa Ömjih cpaBHeHbi) Koyopbie 6mjim oxjiaxaeHbi oöbnjHbiM 
°tPwm cnocoöou.

TWBaPaTOpHbIe MeT0’nM> TaK xe  KaK npoBepna npH Bbipaöa- 
npHaHMH K ojiöacbi, flajiH pe3yjibTaTbi yKasbiBawmHe, qTO mhco
aaK) 3 a ile P * aHH0M oxjiaxaeHHM MMeeT Taxyio xe  BoaocBH3bi- 
Pbh  ̂ 10 c n o c °ÖHOCTb, Kan öbicTpo oxjiaxaÖHHoe mhco, wto 

•“e He 6bIJ10 MSBeCTHO.
Hg QblJlO HaHJieHO HHKaKOH paSHHUW B OTHOmeHHH KOJIMUeCTBaGaK-K0tTePHH HM H a n o ß e p x H o c T H  Tyui hm b  t o m  K O J iö a c e ,
0X^QPaa Öbina BbipaöOTaHa COOTBeTCTBeHHO M3 ÖNCTpO 

HHWX h h m 3aaepxaHH0 oxjiaxaÖHHbix nojioBMHHbix Te« Tyui.

I n t r o d u c t i o n . 2

In  th e  l i t e r a t u r e  v e ry  l i t t l e  i s  found d e a l in g  w ith  th e  w a ter  
h o ld in g  c a p a c i t y  in  m eat c h i l l e d  a f t e r  a d e la y  p e r io d .  I t  i s  
v e ry  im p o r ta n t  t o  th e  m eat in d u s tr y  t o  know th e  w a ter  h o ld in a  
c a p a c i t y  (WHC) o f  th e  raw m a t e r i a l s .  T h e r e fo r e  i t  was o f  in te re <  
to  com pare th e  w a te r  h o ld in g  c a p a c i t y  in  b e e f  t h a t  h a s  been  
c h i l l e d  a f t e r  a c o n d it io n in g  p e r io d  and th e  w a te r  h o ld in g  c a p a c i t  
o f  s i m i l a r  b e e f  c h i l l e d  th e  norm al q u ic k  way used in  Norway today

B e fo r e  th e s e  t e s t s  i t  was supposed t h a t  th e  c o n d it io n in g  p r o c e s s  
red u ced  th e  w a te r  h o ld in g  c a p a c i t y .  The v e ry  p o s i t i v e  e f f e c t  o f  
c o n d it io n in g  on th e  te n d e r n e s s  o f  m eat and th e  l a c k  o f  i n f o r m a l r  
a b o u t th e  w a te r  h o ld in g  c a p a c i t y  o f  su ch  b e e f  made t h i s  work 
n e c e s s a r y .  *

M a t e r ia l s  and m eth od s.

u m i  u d tc a s s e s  w ere d e a l t  i n t o  two 
h a l v e s . + T£e l e f t  c a r c a s s  h a lv e s  w ere c h i l l e d  th e  norm al q u ic k  
way a t  -  0 C. The r i g h t  c a r c a s s  h a lv e s  w ere f i r s t  p la c e d  a t  
+12°C  f o r  24 h o u rs  b e fo r e  th e y  w ere c h i l l e d  a t  ± 0°C .

D urin g  th e  c o n d it io n in g  and c h i l l i n g  p e r io d  th e  w e ig h t l o s s e s  o f  
th e  c a r c a s s  h a lv e s  w ere m easu red .

To d e te rm in e  th e  w a te r  h o ld in g  c a p a c i t y  o f  th e  m e a t, th e  
l a b o r a t o r y  method o f  D r .M a t t i  P o h ja ,F in la n d ,  was u sed  a s  w e l l  a s  
p r a c t i c a l  p r o c e s s in g  t e s t s .

In  th e  la b o r a t o r y  m ethod a m eat em u ls io n  s im u la t in g  a s a u sa g e  
m ix i s  p rep a re d  o f  m e a t, l a r d ,w a t e r  and s a l t  in  th e  c u t t e r .
I t  i s  a lw ay s n e c e s s a r y  t o  " o v e r -w a te r "a n d  " o v e r - l a r d "  th e  e m u ls io n  
b e ca u c e  o th e rw is e  th e  maximum b in d in g  c a p a c i t i e s  c a n n o t be 
e l i c i t e d .  A g iv e n  q u a n t i t y  o f  th e  co m p le ted  m ix i s  w eighed i n t o  
a c e n t r i f u g i n g  tu b e  (35  mm d i a ) , w hich  i s  h e a te d  a t  75 o c  f o r  k 
h r .  The tu b e  i s  w eighed t o  d e te rm in e  th e  q u a n t i t y  o f  w a te r  
e v a p o ra te d . A f t e r  th e  h e a t in g ,  th e  d e ta c h e d  w a te r  and m o lte n  
f a t  a r e  poured i n t o  a g ra d u a te d  25 ml m ea su rin g  g l a s s .  The 
q u a n t i t i e s  o f  d e ta c h e d  w a te r  and f a t  a r e  m ea su red . I t  i s  
p o s s i b l e  by t h i s  p ro ce d u re  t o  c a l c u l a t e  how much w a te r  th e  
h e a te d  m eat o r  m eat a s s o r tm e n t  i s  a b le  t o  b in d  and how much f a t  
i t  i s  a b le  t o  e m u ls i fy .

I n  a d d it io n  to  th e  a n a l y s i s  c a r r i e d  o u t  by means o f  th e  abov e 
m en tio n ed  m ethod s a u s a g e s  w ere made from  th e  r i g h t  and l e f t  
c a r c a s s  h a lv e s  t o  d e te rm in e  i f  th e  was any d i f f e r e n c e  in  w a te r  
h o ld in g  c a p a c i t y  under p r a c t i c a l  c o n d i t i o n s .
K nockw urst ty p e  s a u s a g e s  w ere made and th e  fo l lo w in g  raw 
m a t e r i a l s  was u s e d :

B u l l  m eat (72% w a te r )
P o rk  trim m in g s  (73% f a t )
EMHV (Sodium  c a s e i n a t e )
Skimmed milk powder 
Water
Spices,salt,onion, potato starch

38% (Frozen after 6 days) 
20%

1,49%
1 ,2 8 %

32,7%  ( in  N o.IV  40%)
6,5%
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S u r fa c e  b a c t e r i a  c o u n ts  o f  th e  c a r c a s s  h a lv e s  w ere d e term in e d  
by means o f  th e  a g a r  sa u sa g e  m ethod ( te n  C a t e ) . A lso  th e  t o t a l  
c o u n t a s  w e l l  a s  th e  number o f  l a c t o b a c i l l i  in  t h e  m eat ju i c e  
in  th e  vacuum b a g s  c o n t a in in g  t h i s  b e e f  f o r  r ip e n in g  w ere 
e v a lu a t e d .  The same b a c t e r i o l o g i c a l  t e s t s  w ere a l s o  c a r r i e d  o u t 
on th e  s a u s a g e s  made from  th e  two ty p e s  o f  b e e f .

RESULTS.

W eig h t l o s s  r e g i s t r a t i o n s .
The w eig h t o f  th e  e i g h t  c a r c a s s  h a lv e s  v a r ie d  from  1 2 4 ,2  to  
1 3 6 ,7  k i lo g r a m s .

The t o t a l  w e ig h t l o s s  o f  th e  c a r c a s s  h a lv e s  d e term in e d  24 and 
48 h o u rs  a f t e r  s la u g h t e r in g  a r e  s e e n  in  th e  t a b l e  b e lo w .

C o n d itio n e d  h a lv e s  Q u ick  c h i l l e d  h a lv e s
C a rc a s s  No: 24 h o u rs 48 h o u rs 24 h o u rs 48 h o u rs

I 3,02% 1,27% 1,65% 0,08%
I I 3,63% 1,85% 2,20% 0,63%
I I I 3,38% 1,62% 2,18% 0,65%
IV 3,53% 1,61% 1,93% 1,16%

A verage 
w e ig h t l o s s 3,39% 1,58% 1,99% 0,63%

The a v e ra g e d i f f e r e n c e s in  fa v o u r  o f q u ic k  c h i l l e d a r e  :
1,4%  a f t e r 24 h o u rs  and 0,85%  a f t e r 48 h o u r s .

I t  i s  s e e n  from  th e  t a b l e  above t h a t  t h e r e  i s  an in c r e a s e  in  
w eig h t from  24 to  48 h o u rs  a f t e r  s la u g h t e r in g .  T h is  may be due 
t o  th e  u n c o n t r o l le d  a i r  h u m id ity  d u rin g  th e  p r o c e s s .

The r e l a t i v e  h u m id ity  was o n ly  a b o u t 55% b e c a u se  a c h i l l i n g  room 
in  th e  s la u g h te r h o u s e  was u s e d . The la c k  o f  i n s u l a t i o n  betw een 
th e  d i f f e r e n t  c h i l l i n g  room s and th e  la c k  o f  a h u m id if ie r  a r e  
e l im in a t e d  a f t e r  t h i s  work was c a r r i e d  o u t .  The number o f  
r e g i s t r a t i o n s  a r e  l i m i t e d .

L a b o r a to r y  t e s t s .

The r e s u l t s  o f  th e  e x c e s s  w a te r  m easu rem en ts in  th e  la b o r a t o r y  
t e s t s  showed no s i g n i f i c a n t  d i f f e r e n c e :

B u l l  I n s id e  S h o u ld e r  c o ld  S t r i p  l o i n
No: q u ic k c o n d . q u ic k c o n d . q u ic k c o n d .
I 25,1% 26,3% 23,0% 25,7% 27,7% 25,9%
I I 25,0% 24,5% 24,6% 25,9% 26,9% 27,8%
I I I 22,4% 22,8% 26,5% 26,2% 26,9% 26,3%
IV 24,0% 26,9% 28,6% 28,9% 32.6% 31,7%
A v erage 24,1% 25,1% 25,6% 26,7% 28,5% 27,9%

pH m e a su re m e n ts .

pH m easu rem ents w ere c a r r i e d  o u t in  th e  c a r c a s s  h a lv e s
(M .Sem im em branosus) a t  d i f f e r e n t  t im e s  a f t e r  s la u g h t e r in g  and

a r e  l i s t e d  in  th e  f o l lo w in g  t a b l e :

B u l l  No: C o n d itio n e d  h a lv e s  
24 h o u rs  4 days

Q u ick c h i l l e d  h a lv e s  
24 h o u rs  4 days

I  b 5 ,6  5 ,4 5 ,7 5 ,5
I I  b 5 ,6  5 ,5 5 ,8 5 ,6
I I I  b 5 ,5  5 ,5 5 ,6 5 ,4
IV b 5 ,7  5 ,4 5 ,6 5 ,6

S a u sa g e  made from  b e e f  fro m :
B u l l  No: W eight l o s s  

d u rin g  
sm oking, 
c o o k in g , 

' c h i l l i n g

T o t a l
l o s s
a f t e r

w eig h t 
24 h o u rs 

co o k in g

pH in  th e  
fo rc e m e a t 
b e fo r e  
s t u f f i n g

pH i  the 
f in is h e d  
sa u sa g e

I  q u ic k  
I  c o n d .

1 1 ,4 % (? )  
4,3%

12,7%
5,7%

(?) 5 .8
5 .8

6 ,0
6 ,1

I I  q u ic k 6,7% 7,8% 6 ,0 6 ,1
I I  co n d . 6,8% 7,1% 6 ,0 6 , 2 _____ /

I l l  q u ic k 7,9% 8,6% 6 ,0 6 ,1
I I I  co n d . 5,8% 6,5% 6 ,0 6 ,2

IV q u ic k 4,1% 6,7% 5 ,9 6 ,1
IV co n d . 2,4% 4,5% 5 ,9 6 ,0

q u ic k  = q u ic k  c h i l l e d  B oth  No. IV added 4 0% watef
co n d . = c o n d it io n e d

The pH o f  th e  s a u s a g e s  made from  c o n d it io n e d  b e e f  showed a 
s l i g h t  h ig h e r  v a lu e  th an  th e  pH o f  s a u s a g e s  made from  q u ick  
c h i l l e d  c a r c a s s  h a lv e s .  We have no e x p la n a t io n  f o r  t h i s  
d i f f e r e n c e .

B a c t e r i o l o g i c a l  e x a m in a tio n s .

T h e re  was no d i f f e r e n c e  in  b a c t e r i a  c o u n ts  on th e  l e f t  and the 
r i g h t  b u l l  h a lv e s  when lo o k in g  a t  th e  s u r f a c e  b a c t e r i a  co u n t5 
e v a lu a te d  by th e  a g a r  sa u sa g e  m ethod. The same b a c t e r i a  load 
was a l s o  found in  th e  m eat j u i c e  in  th e  vacuum b a g s  used 
r ip e n in g  th e  b e e f .  The c o n d it io n e d  b e e f  showed th e  same ? ° ° d 
s h e l f  l i f e  a s  q u ic k  c h i l l e d  b e e f .  The re a s o n  f o r  t h i s  i s  not

c l e a r ,  b u t  a t  th e  moment i t  i s  w orked f u r t h e r  on w ith  t h i s  
q u e s t io n  a t  The N orw egian M eat R e s e a rc h  L a b o r a to r y .

O r g a n o le p t ic  t e s t s .

O r g a n o le p t ic  t e s t s  c a r r i e d  o u t showed no d i f f e r e n c e  in  
o r g a n o le p t ic  q u a l i t y  b etw een  th e  s a u s a g e s  made from  th e  
two ty p e s  o f  raw m a t e r i a l s .  The c o n d it io n e d  b e e f  showed a 
b e t t e r  te n d e r n e s s  th a n  th e  q u ic k  c h i l l e d .

D is c u s s io n  o f  th e  r e s u l t s .

B e fo r e  th e  t e s t s  m en tio n ed  in  t h i s  r e p o r t  w ere c a r r i e d  o u t 
i t  was supposed t h a t  th e  w a te r  h o ld in g  c a p a c i t y  o f  c o n d it io n e d  
b e e f  was lo w er th a n  t h a t  o f  q u ic k  c h i l l e d  b e e f .

The r e s u l t s  in  t h i s  r e p o r t  show t h a t  t h e r e  i s  no d i f f e r e n c e  
in  fa v o u r  o f  th e  q u ic k  c h i l l e d  b e e f  c o n c e r n in g  th e  w a ter 
h o ld in g  c a p a c i t y  when th e  m ethod o f  D r .M a t t i  P o h ja  i s  u s e d .

When th e  b u l l  m eat i s  u sed  f o r  p ro d u cin g  s a u s a g e s  th e  r e s u l t s  
o f  th e  w eig h t l o s s  m easu rem en ts a r e  in  fa v o u r  o f  th e  c o n d it io n e d  
b e e f .  T h is  i s  p r o b a b ly  due to  a s l i g h t  h ig h e r  p H -v alu e  in  th e  
s a u s a g e s  made from  c o n d it io n e d  m e a t, b u t i t  m ust be s t r e s s e d  
t h a t  th e  th e  d i f f e r e n c e s  a r e  s m a ll and t h a t  th e  r e s u l t s  a re  
b ased  upon a  l i m i t e d  number o f  t e s t s .

The s m a ll d i f f e r e n c e  in  w e ig h t l o s s  may be  e x p la in e d  by lo o k in g  
to  th e  w a te r  l o s s  o f  th e  c a r c a s s  h a l v e s .  T h e re  was a h ig h e r  
w a ter  l o s s  in  th e  c a r c a s s  h a lv e s  t h a t  w ere c h i l l e d  t o  ±0°C 
a f t e r  a d e la y  p e r io d  a t  +12°C  th a n  in  th e  q u ic k  c h i l l e d  h a l v e s .

C o n c lu s io n .

The r e s u l t s  in  t h i s  work i n d i c a t e  t h a t  c o n d it io n e d  b e e f  seem s 
t o  have th e  same w a te r  h o ld in g  c a p a c i t y  and th e  same b a c t e r i o 
l o g i c a l  q u a l i t y  a s  q u ic k  c h i l l e d  b e e f .  The c o n c lu s io n  i s  b ased  
upon a l i m i t e d  number o f  t e s t  s a m p le s .
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