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The economical advantages of hot beef processing are well known and widely Y€ n pré
nized by meat processors. On the other hand, only limited practical e arlencg en
rigor beef cooked sausage produ¢tion under modern - industrial conditions has P€
reported so far.

is described by Tédndler (1982), hot beef processing has been customary practlcelat
small-scale sausage production facilities in Bavaria, West Germany. 1radit10nal ¥
the forequarters of young beef animals are boned immediately after slaughterl anknow
resulting prerigor meat is used for cooked sausage manufacture. Producers 8180,

iow to preserve good water- and fat-binding ability by the immediate cutting an
galting of prerigor beef. 4he
1 before

sausage productior otice

Also in Bulgaria, prerigor beef was utilized for cooked
introduction of polyphosphates and nitrite some 25 years

ago. The common prabowl‘
was to comminute prerigor beef (not later than 2 hours after slaughter) in & were
cutter with ice water, salt and pottasium nitrate until emulsion-like Luttgrg 24‘7'}1I
o

produced. Rgsulting batters were distributed into wooden troughs and kept
at +3 to +4 C for "ripening".

The two available so far reports on practical experience in prerigor

production under modern industrial conditions have been published by tﬁs of
East German research teams. Lis Buchter (1983) reported that the prerigor sta aen

hot boned meat had been used in trial production where the beef trimmings ha

minced with sodium chloride immediately after boning. At the time of r;purting’gne
ever, the production process had not yet proved to be economically feasible. nt in
contrary, hot beef processing proved to be a complete success at a sause Plaé toft
the GDR. The auihors (Ronitz & Pilling, 1985) reported higher profits as & resulofho
reduced processing shrinkage of prerigor beef cooked sausages. To make the D?S,ly i
beef functional characteristics, producers adhere to a stri al(wlﬁ

o

ent schedule of ¢
technological operations. Once ground and salted, beef preblends are kept in @
overnight to be utilized on the following day as a consiituent of cooked :auség®
formulations.

. . . i
Industrial scale experiments on prerigor beef sausa production were undertakegxﬁ
this country in 1984. This report will presen the experiments to Showf;el&

important features of new technology, as well as share our experience in this

EXPERIMENT I

Beef obtained from cull cows was used in this experiment. Ten carcasses wer thel
at random on the slaughter line and immediately directed to the boning room. 0 ge 88
carcasses were left in a conventional chiller to cool dowm for 20 hr and then % a tﬂ

controls (Treatment iv). Hot boning was completed within 2 hr 30 min postmortem v

the meat obtained was used in three different treatments: (i) One third was CO™. gnd

and salted (2,2% NaCl) at 3 hr postmortem; (ii) The second third was comminu

salted by 3.5% NaOl at 3 hr 15 min postmortem; (iii) The remaining third was P

2 bowl-=cutter and used for cooked sausage batter preparation at 3#hr 30 min

?reblends from treatments (i) and (ii) were left in a cooler overnight. On thecarcﬂtg
8- 0B

ing day, the preblended beef, as well as the meat obtained from boning cooleét s
ETreatmcnt ivg were used for cooked sausage batter preparation. Sodium tripoly

2 g per kg) was added to the Treatment iv batters only. kﬁof
Large sausages (80 mm in diameter) were prepared using the following formula: £ a%eﬂ
beef (5% fat) were chopped in a bowl-cutter with the intermitten addition ice "oul
erushed ice ga total -of 20 kg) until producing finely cut batter: then 16 X& Dﬂwfe
into pieces (5 mm) cooled semi-lean pork (30% fat) and 16 kg of cooled pork fat

acdlded and mixed until a uniform distribution was achievad.
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Ag shown in Table 1, processing yields did not differ gignificantly with chdtmuld /
As cellulose moisture~vapor permeable casings were employed we expected they Wo}tﬂo
g a " - - - €
low moisture to escape freely during cooking. If so, it could be concluded th
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hwafrences exist in the nature of water-binding among prerigor beer, prerigor beef
hﬁatends and polyphosphate treated, postrigor beef raw materials. The similarity of
HUTe:re and salt content values of all treatment groups reflected the lack of

ences in processing shrinkage (Table 1).

Tap
LE 1: Experiment I: Mean values for processing yields, moisture and salt content,
and taste panel ratings of selected sensory characteristics of cooked
Sausages
T!‘e *
@lmen Processing Moisture, Salt, Firmness*Flavour Juiciness*Overall
yield, % % % desira-
,Tﬁ‘\-___, bilityx
%8
) 2,20 g1 oo
i Preblends 111.7a 57> 7D 1495e “LREITE Y ETO50LE e 35m 7.33n
350 g1
v Preblengs 111.8a 58.3b 1.94c¢ Ta 33k 7.661 T.50m =t 4 7. 66
3 ?feTigor beef
(iv hotn) : 112.1a 58.4b 2.01¢c 7.68k 7.501 T7.50m 7.33n
' )fQStrigor beef '
}.‘:32153) 111.6a 68.9b 1.97¢. T.67k 7,501 . 7.67m T7.50n

Senai R
'1e¥:1nt hedonic scalej Means within the same column bearing a common Superseript
K“-i:_ii? not different (P> 0.05).

24y

Smge Panel ratings of four selected sensory characteristics are presented in Table 1.
mmli%e Samples of all treatments received ratings which correspond to "very good"
h‘at Y. No significant differences in any of the sernsory traits were observed among
A Bent groups.

fwfg slaughter, the curve of pH-drop (average values of all major hindqurter muscles)
ewed the well-known pattern (Figure 1). Cutting and mixing with salt at 3 hr post,
Obgq 0 resulted in a sharp drop of pH with about 0.2-0.3 pH-units. Further drop was
ltW& ®d during the first two hours of cooling down prerigor preblengs even though

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

Ung :
il 7 |
1 beet was used for cooked sausage batter preparation.
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N 1ntp°rtant aspects relating to pH of prerigor beef are worth considering when it
“wc183n§ed for use in cooked sausage production. A well-known feature of postmortem
g“mal 1ssue is the pH-drop rate dependence on temperature and muscle type.AUnder
vi60 §1ﬂUghter house conditions, however, cooling cannot be initiated earlier thap
ry cmln‘postmortem; and even then the cooling rates, and therefore the pH-drop, w1lﬁ
oWl g gnslderably with muscle location. In this respect, temperature effect on pH-dro
éhql we only of limited practical importance. On the other hand, a short passing of |
p?u arm beef carcasses through a fast-chilling tunnel before boning would bring

QlU ssome benefizial effects: (i) multiplication of bacteria would be retarded;

Jmet Ome Stiffening of fat tissues would contribute to better trimming; (iii) rigor
b : Ould be delayed to provide extra time for boning, comminuting and salting.

qUQ 82
exhi’})irs

illustrates the pH-disribution pattern in the major muscles of bovine hind-
at two periods postmortem. It is evident that at 4 hr postmortem some muscled e
PH-values typical for the prerigor status while others have already undergone [6,rsi
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rigor. As the pH-drop rates vary with muscle type, the ultimate time for the zogg
tion of comminuting and salting has to be determined by the time of rigor onsexturem
fast-glycolyzing muscles rather than by the average pH-value of gll muscle mi or
Some literature data indicate that at 4 hr postmortem , beef is still adequaFeable‘.
hot processing (Hamm, 1982). However, as our experience has shown, it is advis majory
that the comminuting and salting be initiated before 1 hr postmortem when the
oy of muscles exhibit pH-values in the range of 6.3-6.6,

Pig.2. Distribution . g
pa%tern of the P 'vihm'
in beef hindquarter g Y
cles and muscle GTozm_
2 and 4 hr postmor®

@ pH > 6.0
@& pH < 6.0

2 hr postmortem 4 hr postmortem

EXPERIMENT II pre”
: - er Pio
As preliminary laboratory experiments showed, above certain level of added W?; bﬂmlm
rigor beef was superior to postrigor, phosphate-treated beef in terms of Wa?eding&
This experiment was undertaken to check the practical importance of these fin 2

- _in
The left sides of 10 bovine carcasses were used to obtain prerigor beef; the §e$23 %
ing right sides were conventionally chilled for 20 hr and then boned—out..AF of3'M
30 min postmortem,preblemds were preparéd from prerigor beef with the addition were .
sodium chloride, then chilled overnight. On the following day, cooked sauSﬂgesogﬂdy
manufactured from the preblends, as well as from the postrigor beef. To the-giesof
beef batters sodium tripolyphosphate (2 g per kg) was added. Different quantlk of
added ice water were used with the two treatments: 45 kg of ice water tO.WOO g
prerigor beef preblends, and 42 kg to 100 kg of postrigor beef raw materials. -

us?
- 5 3 ) i 245 5 > . - ; eblend sa.gol
Results indicated small but significant rise in molsture with prerigor pretk n prerl
ges. The higher percentages of bound water resulted in processing yields wit -

beef sausages higher by an average of 2.2%4 as compared to the postrigor thSPQ? thah
lreated sausages. Except for firmness (the latter sausages were slightly firm phoa‘
the former ones) other sensory characteristics were not affected by the use ©

phate.

It 'was concluded that the improved yields while moisture still complies with th:iny
regulations could contribute to the economic advantages of prerigor beef proces

EXPERIMENT III

el
This experiment was chosen to show how unfavourable temperature conditions C?uld adﬂ'
the microbiological characteristics of prerigor beef preblends. On this p9rt1cu5 gl
soon after preblending was initiated, a failure occured in the refrigeration syrmﬁe
For this rgason, chiller temperature rose in the afternoon and remained in theé *°
of 10 - 137C throughout the night. a0
At 3 hr postmortem, two baches of 180 kg each of prerigor beef preblends were pgf&ﬁs
by comminuiing and salting with 2.2% or 3.5% sodium chloride, respectively. Preessoﬂ
were distributed into stainless steel trucks in such quantities that the thick? 5
the meat layer did not- exceed 25 cm, then left in"the cooler"overnight. On the freﬁ
ing day, sausages were prepared from these preblends, as well as one batch from
ly deboned chilled beef.
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TABLE 2. Microbial statuses of prerigor preblends and the corresponding batterst)

Sausages as influenced by unfavourable temperature zonditions (See TeX

log TPC Coli-titer

—/
salted preblends chilled salted preblends chillnd
7 beef ; ’ beef
2. 2% 3.5% 2.2% « 5%
/ / 2/ 3 5, v
\fter
preblending 4.36 3.60 - 0.01 0.01 -
Before batter
preparation 7.25 4.73 4.62 0.0001 0.001 0.001
Before
cooking 6510 3.60 4.58 0.001 0.001 0.001
After cooking & //
cooling down 2. 25 1.92 1.88 0.0 0.0 0.0 7;
ap !
Insufficient cooling of preblends resulted in unusu ally high total plate counts g i L/

coloform populations with the 2.2j~s8alt preblends and the corresponding batters
the microbial guality of the 3.54-8alt preblends and batters wag equal to tha?




Co ;
nve“tlonally chilled beef raw materials and batters (Table 2).Irrespective of the
USeg € yar;ations,vprodu?ts of_all treatmenps dlsplayed almost equal migrobi?l sta-
m@blengliow%ng cooking and cooling. Temporarily higher bacterial counts in 2.3pfsalt
ammOPVUS did not xnfiupn;ed ;Lgnlchantly beef technological characteristics and the
8 Y Properties of finished products.
rigiurSe, this is not to excuse relaxed technological discipline with preblended pre-
%tte €ef but only to show that higher salt concentrations in preblends provide for a

mﬁnngmicrObial stability. Under normgl conditigns (chiller temperature, 0-4°C), pre-
Suit‘ beef is cooled down from 26-30°C to 6-10°C for about 20 hr which usually
8,01 "% in low total microbial counts and coliform populations (no more than 10 , and

o ) I‘espec‘civel‘).
Congy, s
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Bre,. G REMARKS

Hmiiﬁor'b?ef precessing, as applied now, is based on priciples and ideas which have
Nint OPigin in the art of old, small-scale s g€ processors. Despite of the many
Winmu hey have in common, however, one could not make use of craftsman’s.experience
%ams ¥its critocal re-assessements. This has teen done recently by many research
iy i Europe and America.
&mggge‘year experience in prerigor beef cooked Sausage production proved it is g
StiHTBQ te@kalﬂgica] brocess under modern meat industry conditions. Once the most
ﬁw Zﬁ“t requirement - ultimate time postmortem for comminuming and salting- is met
%thﬁ:T?O%OgiﬁL has at least to po:sihilxt;es: to make an immediate use of beef raw
Ora ¥h° in cooked sausage batter Preparation, or to ¢ool down salted prgblupds and
“&nge $@ in a cooler for at least 3-4 days. Both treatments can be applied inter-
%osphzséy Eo manufacture cooked Sausages with excellent sensory characteristics, poly-
Ny S bei

S ng omitted, and yields being maintained at the same level or even
¥ improved,

=
=]

o

Q%migtlylties also included: determination of the proper time postmortem for boning,
fﬂpar::¥ng and salting prerigor beef, establishing parameters for salted preblend
ﬁ°3tio ion, ang optimization of added water quantity in Sausage batters. Few modi-
thekilﬁs of the existing equipment were also necessary to shorten the distance from
bnelea Tloor to the boning room. Besides, some additional adjustments had to be made
ﬁuhl T the way for the complete implementation of the new technology: to compensate
r"n,«dipef"fwnnel for the novelty of handling prerigor meat, as well as to improve the
Ration of slaughtering, boning and cutting operations.

vt : y
aftgir SValuation of the industrial-scale prerigor beef processing will be reported

B € completion of this year implementation period.
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