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The economical advantages of hot beef processing are well known and widely reC0? pr®' 
nized by meat processors. On the other hand, only limited practical experience 
rigor beef cooked sausage production under modern industrial conditions has Lee 
’-eported so far.

small-scale sausage production facil _ ¡¡e
the forequarters of young beef animals are boned immediately after slaughter a»“ “oYl+.1 mr nrori crr\-r* ï a •Frw* r \ r \ l r  nminn r/mwi J., ill 90 ^resulting prerigor meat is used for cooked sausage manufacture. Producers als°.^
.low to preserve good water- and fat-binding ability by the immediate cutting an 
Salting of prerigor beef. ^
Also in Bulgaria, prerigor beef was utilized for cooked sausage production 
introduction of polyphosphates and nitrite some 25 years ago. The common Pra° 
was to comminute prerigor beef (not later than 2 hours after slaughter) in a Lo 
cutter with ice water, salt and pottasium nitrate until emulsion-like batters .̂ -¡2 1,1 
produced. Rgsulting batters were distributed into wooden troughs and kept f°r ** 
at +3 to +4 C for "ripening".
The two a v a ila b le  so f a r  re p o rts  on p r a c t ic a l  experience in  p r e r ig o r  beef sau3a®| a» 
p ro d u ctio n  under modern in d u s t r ia l  c o n d it io n s  have been p u b lish e d  by a Danish a gf 
East German re se a rch  teams. L is  Buchter (1983) reported th a t the p re r ig o r  3‘tat^een 
hot boned meat had been used in  t r i a l  p ro d u ctio n  where the beef trim m ings had 0

minced with sodium chloride immediately after boning. At the time of reporting» 
ever, the production process had not yet proved to be economically feasible. 0rlt jp 
contrary, hot beef processing proved to be a complete success at a sausage plarV t of > 
the GDR. The authors (Ronitz & Pilling, 1985) reported higher profits as a reaUJ- , j,o» 
reduced processing shrinkage of prerigor beef cooked sausages. To make the Lest 
beef functional characteristics, producers adhere to a strigent schedule of <?altoolet 
technological operations. Once ground and salted, beef preblends are kept in a c 
overnight to be utilized on the following day as a constituent of cooked ¿.ausage 
formulations.

in
Industrial scale experiments on prerigor beef sausage production were undertake» 
this country in 1984. This report will present threekf the experiments to sh°w .feld. 
important features of new technology, as well as share our experience in thi9 *

EXPERIMENT I

Beef obtained from cull cows was used in this experiment. Ten carcasses were 5
at random on the slaughter line and immediately directed to the boning room. °w ei *s 
carcasses were left in a conventional chiller to cool down for 20 hr and then a .
controls (Treatment iv). Hot boning was completed within 2 hr 30 min postmortem 
the meat obtained was used in three different treatments: (i) One third was comm ^  
and 3alted (2,2$ NaCl) at 3 hr postmortem; (ii) The second third was comminute“ ir)to 

salted by 3.5$ NaOl at 3 hr 15 min postmortem; (iii) The remaining third was ✓
a bowl-cutter and used for cooked sausage batter preparation at 3 hr 30 min P° 
?reblends from treatments (i) and (ii) were left in a cooler overnight. On the *,*0» 
ing day, the preblended beef, as well as the meat obtained from boning cooled c 0gps 
(Treatment iv) were used for cooked sausage batter preparation. Sodium t r i p o d  
(2 g per kg) was added to the Treatment iv batters only. ^ of
Large sausages (80 mm in diameter) were prepared using the following formula: 48' 
beef(5$ fat) were chopped in a bowl-cutter with the intermitten addition of i°ef c»* 
erushed ice fa total of 20 kg) until producing finely cut batter; then 16 kg ° \ ere 
into pieces (5 mm) cooled semi-lean pork (30$ fat) and 16 kg of cooled pork 
added and mixed until a uniform distribution was achieved.
As shown in Table 1, processing yields did not differ significantly with treat®®.,}
\s cellulose moisture-vapor permeable casings were employed we expected they  ̂
low moisture to escape freely during cooking. If so, it could be concluded th»

0



fXisi iv th® aatare of water-binding among prerigor beer, prerigor beef 
■s°isture P°^yPho®Phate treated, postrigor beef raw materials. The similarity of
®1fferp® an<*.8alt content values of all treatment groups reflected the lack of 

ences in  processing shrinkage (Table 1).
lABlg

! Experiment I: Mean values for processing yields, moisture and salt content, 
and taste panel ratings of selected sensory characteristics of cooked 

•—  sausages
ïr,
étaient Processing 

yield, $
Moisture,

1°

•Salt, Firmness Flavour Juiciness*Overall
desira­
bility*

•i)

(iv)

<-2*-aalt
P^eblands
^•5^-sait
Preblends
^Prerigor beef 
l ’hot")

111.7a** 57.7b 1.95c 7.17k 7.501 7.33m

111.8a 58.3b 1.94c 7.33k 7.661 7.50m

112.1a 58.4b 2.01c 7.68k 7.501 7.50m
^ ° 3trigor beef 
p o o l e d ) 1 1 1 . 6 a 68.9b 1.97c 7.67k 7.501 7.67m

7.33n 

7.66n 

7-33n 

7.50n

■'■etter^are^not^differ' t O pj^O Bame C0'*-Umn bearing a common superscript

¡«ate " "  ------------- -— — ----
fatin§3 ?f four selected sensory characteristics are presented in Table 1. 

UaUtv treatments received ratings which correspond to "very good"
• o significant differences in any of the sensory traits were observed among 
■ grouDs. B

?U41i£
■^eatB,'*«0 31g«i:
4ft ent srouP3*
^lcwedaifhter-f, the curve of pH-drop (average values of all major hindqurter muscles*1 
> t e m °  ;h® ’well-known pattern (Figure 1). Cutting and mixing with salt at 3 hr post! 
i>rved f*1?6*1 i“ a sharp drop of pH with about 0.2-0.3 pH-units. Further drop was 
1 "'as " « uring the first two hours of cooling down prerigor preblengs even though 

6 a much slower rate. Afterwards, pH-values remained practically unchanged

iat:-il b
eei was used for cooked sausage batter preparation. 
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Fig.1. Simplified pH-drop 
curves as observed in the 
beef hindquarter muscles 
and corresponding prerigor 
preblends.
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HOURS POSTMORTEMtinD n u u r o  r u s m u m t n
Sb aspects relating to pH of prerigor beef are worth considering when it

”a®d for use in cooked 3ausage production. A well-known feature of postmortei 
jk^ai a^3sue the pH-drop rate dependence on temperature and muscle type. Under 

mi aUghter h0U3e conditions, however, cooling cannot be initiated earlier thi'■v' o— ~~  --- ~ , uviiofci, UUWAXU5 cauuu u ue u u  ntHtiu tiarxmr than
eonn.P°8tm°rtein; and even then the cooling rates, and therefore the pH-drop, will) 
 ̂ with muscle location. In this respect, temperature effect on pH-drop
^ 0rily of limited practical importance. On the other hand, a short passing of 1 

Uu * 8q beef carca99e9 through a fast-chilling tunnel before boning would bring 
aom®0 beneficial effects: (i) multiplication of bacteria would be retarded; 

s  6t y j  e  3tiffening of fat tissues would contribute to better trimming; (iii) rigor 
b0 delayed to provide extra time for boning, comminuting and salting.

illustrates the pH-disribution pattern in the major muscles of bovine hind- , 
iblt a* ^wo periods postmortem. It is evident that at 4 hr postmortem some muscles 

PH-values typical for the prerigor status while others have already undergone



the PH"dr°P rate a vary with muscle type, the ultimate time for the corople' 
U o n  of comminuting and salting has to be determined by the time of rigor onset 1“ 
ln™o-? K C0H Zlng^m*3cle?-rather than by the average pH-value of all muscle mixture 
^ome literature data indicate that at 4 hr postmortem , beef ie still adequate 
+^t+P+^Ce3Slng ^ ^ Dun» 1982). However, as our experience has shown, it is advisable . 
that the comminuting and salting be initiated before 3 hr postmortem when the majo 
ty of muscles exhibit pH-values in the range of 6.3-6.6.

Pig.2. Distribution
pattern of the pH-v
in beef hindquarter at
cles and muscle gr°uF 
2 and 4 hr postmort

^  pH ?  6 . 0
©  pH < 6 .02  h r  postmortem 4 h r  postmortem

EXPERIMENT II

As p r e l im in a r y  l a b o r a t o r y  e x p e r im en ts  3howed, above c e r t a i n  l e v e l  o f  added 
r i g o r  b e e f  was s u p e r io r  to  p o s t r i g o r ,  p h o s p h a t e - t r e a t e d  b e e f  i n  te rm s o f  w a te r  b i«  
T h is  ex p e r im en t  was u n d e r ta k e n  to  check  the  p r a c t i c a l  im portance  o f  th e s e  f i n d i n g '
p e  l e f t  s i d e s  o f  10 b ov ine  c a r c a s s e s  were used  to  o b t a in  p r e r i g o r  b e e f :  the re»®1? jr 
i n g  r i g h t  s i d e s  w e r e  c o n v e n t i o n a l l y  c h i l l e d  f o r  20 h r  and then  b o ned -ou t .  At 3 t0„ U  
30 min postmortem preb lem ds were p re p a re d  from p r e r i g o r  b e e f  w i th  the  a d d i t io n

c h l J-ded o v e r n ig h t .  On th e  f o l lo w in g  d a y ,  cooked s a u s a g e s  »flgot 
p r e b le n d s ,  a s  w e l l  a s  from th e  p o s t r i g o r  b e e f .  To the P? 9 r0f 

^ L b a t t e r V ° dlUm ^ p o l y p h o s p h a t e  (2  g  p e r  k g )  was added . D i f f e r e n t  q u a n t i t i e s .  
added i c e  w a t e r  were used  w ith  the  two t r e a t m e n t s :  4 5  kg  o f  i c e  w a t e r  to  1 0 0  kg of 
p r e r i g o r  b e e f  p r e b le n d s ,  and 42 kg  to  100 kg  o f  p o s t r i g o r  b e e f  raw m a t e r i a l s *  g9,

1 P ? i 5;a t e d  s m a l l  bu t s i g n i f i c a n t  r i s e  i n  m o is tu re  w i th  p r e r i g o r  p reb lend  ^ g0j 
g e s .  The h i g h e r  p e r c e n t a g e s  o f  bound w a t e r  r e s u l t e d  i n  p r o c e s s in g  y i e l d s  w ith  P f ^  
b ee f  s a u s a g e s  h i g h e r  by an a v e r a g e  o f  2.2;i a s  compared to  th e  p o f t r i g o r  phosphate 

s a u s a Se a - Except f o r  f i r m n e s s  ( t h e  l a t t e r  s a u s a g e s  were s l i g h t l y ' f i r m e r  t* 
the fo rm er  on es )  o th e r  s e n so ry  c h a r a c t e r i s t i c s  were not a f f e c t e d  by th e  U3 e of P^°

phate.

EXPERIMENT TTT *  S *EXPERIMENT I I I  

o f  1 0  -  1 3
,gd

y  co^iSss;rS',s;i5o;uhof °r *"»*?>■• w  w u . , * , ».«

w  “ • ---- - O''-' V/ j
ly deboned chilled beef.

T' BLE 2 ‘ s a u s a g e s \ r i n f i u e n o e d Pbe r i e ? r  p rebbends ^ d the  c o r r e s p o n d in g  batter* f  ________s a u 3 a S e * a s  in f lu e n c e d  by u n f a v o u r a b le  te m p e ra tu re  c o n d i t io n s  (See  Tex*)
id

salted preblends chilled
beef

uyii-uxer 
salted preblends chilled

2. 2 fo 3.5* 2. 2$> 3.5/» beef
Vfter
preblending 

Before batter
4.36 3.60 - 0.01 0.01

preparation
Before

7.25 4.73 4.62 0.0001 0.001 0.001
~ cooking 
After cooking &

6.10 3.60 4.58 0.001 0.001 0.001
~ cooling down 2.25 1.92 1.88 0.0 0.0 0.0

coloform'populations w i t ¿ ?  U"U3ually h^ h  total plate counts $ j .  
th e  m ic r o b i a l  q u a l i t y  of th e  ^ £ 5  K S S i  S  £ * 2 5



toet)leM 1^Wlns cooking and cooling. Tpmporarilv h i £ w  >! almost equal microbial sta-
< 5 - ? « «  n°t influenced signif icariuy b e e ^ t e c t o o i o ^ ^ r ^ 1 C0ant9 in 2*2^ a l t  6f c y Pr°Perties of finished products. y technological characteristics and the

* * ' « & “£  « . r x "  iiei ” d» 2 ? ? 0”; ° s s , aiscif11"' ”1«' >«»ie»a.d
S ^ i c r o b i a l  lability. Under n S l  condufons inbt??! preblends Provide for a 
Result- beef 13 cooled down from '’fi-icrr t, a i/fin% ' chilier temperature, 0-4°C), pre-1 
9.0i ^  ln low total microbial counts «ndnoiTi C f°r about 20 hr which usually P 
OoJ; resPectively). 1Cr0blal counts « *  ooliform populations (no more than To*, and
L T ® 1»» Re m a r k s
Wo w x*

■̂“r*?®8® ^ ^ o f aoldi,̂>8mall-8cale3aaus«»<»0nw«rifi?i?s “ * ffeas which have
hX , thA y  bave in ^spite . f ^ 8

in p?  critocal ne-a3sessements. This has teen do n e  t-p of.f:ra^tsman’s . experience 
3uj. n Europe and America. done recently by many research

v aPhatpy i° manufacture cooked sausages with P-rPPiip^ “13 Can be aPPlied in
.’ . S " “ ” 1 ' “ 4 > M i m  - ‘ » s  s  ? h T s e ci ™ r « , ? i “ r ’ p° i y '

“ * optimization of added water ouan?f+r rameter3 for 3alted Preblend S ’ 

^^ifiPersonnei for the® n o vS ?y% “ h S ? n f p r e r i g o i he T  tfco^pensate®
^ 0“ ° f  slaughtering , b o n in g 'a n ^ cu ttin ^ o p era tio n s?3 Wel1 ^  t0 tbe

J ^ N CE3
H^leriL

1982 f L » 0* processing in  Scandinavia. Meat Processing, March, p.40-48
A V *  * W u E / h" ¿ 8 ? V» ^ S3VT ÜSe\ Aea Flelschea- F leischerei? No.9,590-599 ls^lep3cb> 3 9 (3 ) ,S47.*  ̂ 5" arm flelschverarbeiterung verbessert die Materialökonomie

1982. Is hot boning a paying proposition? P le isch erie , No.9, V-XIII.




