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INTRODUCTION: W hy has the hot-boning process gained international in terest during the past decade? The answer 
economics. Renewed in terest has been fostered by the economic advantages, including savings in energy, space 
materials and product w e igh t loss, as well as improved functiona l properties (Cuthbertson, 1980; Kastner, 1982). 
advantages include improved sanitation and shelf-life , w ater-hold ing and -binding capacity, em ulsify ing properties and 
yields, a decreased cooking loss and excellent sensory characteristics (Olsen, 1983; Kastner, 1982; Hamm, 1982). ft 
A leading meat com pany In South A frica in itiated th is study to  quantify  the advantages o f the hot-processing o f pork ovE 
conventional m ethod. The objective was to  compare viennas prepared from  pre- versus post-rigo r controls re9aiiSi 
m icrobiological s tab ility , processing yield and sensory analysis. Results obtained could be o f considerable econon^ 
comm ercial value to  the processed meat industry in Southern A frica , as it can be anticipated tha t hot-processing w ill inCi  ̂
th roughput as well as the quality o f em ulsion-type products.

itt
MATERIALS AND METHODS: Twelve pigs (gilts w eighing 90 - 98 kg), after being transported fo r ca 10 km, were feSi[
tw o  hours before they were slaughtered. The pigs were electrica lly stunned (220 V fo r 7 sec.), bled immediately by s®A

the jugular vein, scalded and dressed according to  normal practice. The carcasses were halved lengthwise, w ith  the lA | |
o f the carcass being used fo r hot-processing (HP) (processed w ith in  tw o  hours after stunning) and the right side cold-pr° c  ̂
(CP) (processed after chilled fo r 24 hours at 0 - 3 °C). The shoulders were removed between the 3 rd and 4 ,h thoracic vede( r 
boned, derinded, defatted and used to  form ulate the pre-blends. The pre-blends consisted o f 75 % pork (90:10), 2 °f r 
0 ,05  % n itrite , 0 ,3 0  % ascorbate, 0 ,3 0  % phoshate blend (ABASTOL 305, pH 8,8) and 22 % w ater/ice. The vienna6 
form ulated according to  the fo llow ing  com position: 34 % pre-blend, 22 % pork fa t (10 :90), 1,36 % salt, 5 % isolate3 ’, £ 
protein (ISP), 0 ,60  % spice (custom ised spice pack), 0 ,6 0  % dextrose, 3 ,50  % potato  starch and 32 ,96  % ice. The eh1̂  I 
was filled into 21 /70  Nojax ('pee l-o ff') casings. The viennas were smoked fo r 35 min and cooked to  an internal temp1 
o f 72 °C In a Fessmann Turbom at T 1900 / T 1950 smokehouse.

ups
Microbiology - The to ta l plate count (TPC), Enterobacterlaceae, yeasts and lactic acid bacteria were determ ined on the n 
CP viennas, using the methods described by Nottingham  e t al. (1975); Sakazaki e t al. (1960); Koburger (1976) and De ^
ai. (1960).

nd1Processing yield - The cooking loss o f the viennas was determ ined by w eighing the sample before and after cooking a®1 
calculated as a percentage o f the original sample w eight.
Sensory analysis - The ten-m em ber trained sensory panel, specifically trained to evaluate viennas, used a 'D ifference from ciri

te s t ' (Meilgaard et ai., 1990). The samples were served hot (heated at 160 °C fo r 12 min) to  the panellists on 
sandbaths. Two sensory sessions were held per day between 09h00  and 10hOO, w ith  fou r to  five samples, including the ,, 
contro l, per session. Samples were presented in a com plete ly random order. Evaluations were performed in well ven1'1̂  
tem perature controlled, partitioned booths under red light conditions. W ater at room tem perature was provided to the P3°e 
to  cleanse the palate between samples. h
Shear force resistance measurements - An Instron Universal Testing Machine Model 4301 fitted  w ith  a Warner-Bratzl®r pi*
attachm ent and a crosshead speed o f 400  mm /m in were used. The viennas w ith  a diameter o f 17 mm each, were at 3,11 
tem perature. Each Vienna was sheared perpendicular to  the length o f the Vienna (3 replications).
Statistical analysis - The data w ere analyzed by means o f a m ulti-factoria l analysis o f variance. Analysis and interpret3’ 1 
the main e ffects were su ffic ien t to  substantiate w hether or not hot-processing is a w orthw h ile  alternative in the produ®’1 
emulsion meat products. S ign ificant main e ffects w ere accepted at the 5 % level o f probability and the main valti®5 
separated by the LSD m ultip le range test.

RESULTS AND DISCUSSION: There was no s ign ifican t d ifference (p > 0 ,05) in the microbial counts as influenced by the t /

m ethod. Boning method also had no sign ificant (p > 0 ,0 5 ) influence on the smokehouse yield. This is in agreement y/iA

find ings o f Choi e t al. (1987). In the South A frican industry em ulsion-type products are extended by adding non-meat P1
(ISP) and starch. These extenders and the added phosphate could have masked the advantage w hich the pre-rigor me3’ 
have had on the final yield (Dibble, 1994; Puolanne & Turkki, 1983).
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's afoma and flavour of the CP viennas was more (p < 0 ,05) intense than tha t of the HP samples (Table 1). The viennas were 
H e d  and cooked in a smokehouse w h ich  could have led to  a variation in the degree o f smoking. Hot-boning normally does 
* adversely a ffec t meat flavour (Schm idt & Keman, 1974; Lin e t at., 1979; Jeremiah e t a/., 1993). The texture o f the CP 

■glt^das was s ign ificantly (p < 0 ,0 5 ) firm er than tha t of the HP viennas (Table 1). The same sign ificant difference in firmness 
|,’s found w ith  the compression test. The correlation between sensory firm ness and shear force values was significant

IP,'̂ 0,05; r = 0,59). The addition of phosphate to  the pre-blend m ight have influenced the textura l firm ness of the viennas 
^ oianne & Terrell, 1983; Gariepy e t  at., 1994). Choi e t  at. (1987) found tha t the addition o f phosphate (0,50 %) slightly 
Ceased the overall firm ness values more frequently in CP frankfurte rs than in HP samples. HP resulted in an end-product w ith  

^ * ,er juiciness (Table 1). Juiciness is related to  the water-hold ing capacity of muscle and th is could explain the higher value 
'̂05) fo r juiciness in the HP viennas (Lin e t at., 1979).

The means o f  the sensory characteristics and the shear force resistance measurements o f  viennas as influenced  
by  hot-processing com pared to cold-processing

Aroma Texture Juiciness Flavour Shear force resistance (N)

boned 4 ,6 5 a ±  0 ,06 4 ,5 7 a ±  0 ,04 5 ,0 9 a ±  0 ,04 4 ,8 5 a ± 0 ,05 12 ,50a ± 0 ,40

■boned 5 ,34b ±  0 ,06 5 ,1 9b ±  0 ,05 4 ,7 9 b ±  0 ,04 5 ,58b ±  0 ,06 14,1 2b ±  0 ,42

: > , Values ± standard error
mL  s,des w ith in  the same column, w ith  d iffe ren t superscripts, d iffe r s ign ifican tly  (p < 0 ,0 5 )

'
f6s•' 9 = Extrem ely more, 5  =  Same as contro l, 7 = Extrem ely less

c \
ILLU S IO N S : Results o f th is research indicated tha t HP does not adversely a ffect the microbial quality of emulsion-type end- 

The use of phosphates in the pre -rigo r pre-blends proved to  be unnecessary, since there was no yield advantage w ith 
;tef|0| ^P lication of phosphates. The HP viennas did not prove to be o f an inferior quality compared w ith  the CP viennas in terms 
y ^ n s o r y  characteristics. A lthough there was no advantage in cooking yield from  HP, the other economic advantages

H helm ingly favour the utilization of pre -rigo r meat in meat processing.
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