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SUMMARY
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INTRODUCTION

Rudzki 1985* Sadowsk* ' 1007-1 j 19f 5' Sadowska et al, 1979; Sadowska and 
Laser^Reuterswärd i 9R^ r * *? d dlgestlblllty (Laser-Reuterswärd et ai, 1982; 
up to 20 % o fth e  fea i m Lf S> r ? t  S uard et a1' 1985' a'b) ‘ Tha replacement of 
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Pork rinds and beef snouts were processed in two ways:

Raw: Chopped with ice (1/3 of their weight) in the cutter and grinding
through a plate with orifices of 1.5 mm diameter.

Cooked: Cooked in water at 100° C during 30 and 60 min respectively and
ground as described.

Replicate batches of batters, 5 kg each, were prepared with pork, pork fat and 
water (fat:protein:water, 2:1:6) and 2 % sodium chloride (controls). In experimental 
variants, either pork rind of beef snout, either raw or cooked were substituted for 
25 % of the meat protein. All meat batters were prepared in the same way: mixing 
in the cutter all ingredients with one half of the ice; then passing the mix twice 
through a KS micro-cutter. In the first pass, the plate used had holes of 2 ram 
diameter and for the second pass 1.4 mm. The remainder of the ice was added in the 
second pass. The final batter temperature was 13° C.

Batters were filled into cans (ca. 170 g ). Ten cans were cooked at 80°C for 60 nun. 
and another ten cans at 121°C for 40 min. Afterwards, they were chilled at 4 C. 
Cooking yields of batters were determined by measuring the % recovery alter 
cooking and two days of chilled storage of the samples. The mean values of four 
samples were calculated in every case.

Organoleptic properties were evaluated by a 12 member panel, in a scoring test 
with a seven-point scale (l=extremely poor; 7=excellent) for appearance, texture, 
flavor and general quality.

The consistency of cooked meat batters was measured by the maximum force 
required to penetrate the sample with a spherical ended punch, 16 mm in diameter, 
in an Instron Universal Testing Machine, at a crosshead speed of 50 mm/min, at 
room temperature. The ratios between the values of maximum penetration force in 
the cooked meat batters and those of the control were calculated.

Other batters were prepared with mixes of either pork rind or beef snouts, 
previously cooked, with either soy flour, sodium caseinate or dried blood plasma 
substituting for 25 or 32 % of the meat proteins in the original mix.

The composition of these mixes was established by optimizing through -hnear 
programming the nutritional value of their proteins (Fernández et al, 1987) with the 
amino acidic profile of pork as a standard, and taking into account the proportions 
in the availability of raw materials as restrictions. Caseinate and soy flour were 
limited to 2 and 4 % max., respectively, in the formulae.

MATERIALS AND METHODS

Raw m a te r ia l Mix 1 Mix 2 Mix 3

Cooked pork r in d 53 59 59
Cooked b ee f snouts 23 29 29
S em i-d e fa tted  soy f lo u r 21 —
Sodium c a s e in a te - 12 ~
D ried  b lood  plasma 12
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The moisture, fat and protein contents of the mixes were as follows

Mix 1 Mix 2 Mix 3

M o is tu re  (%) 51.3 56.5 55.8
P ro te in  (%) 30.9 34.7 35.3
Fat (%) 9.3 7.8 7.8

d e'S r r 3cS L d YleldS' 0rganole‘>tio properties and consistency „ere

necessar^  “ * *  thr° u9h° ut- by Duncan's multiple range test where

RESULTS AND DISCUSSION

Cooking yields of batters with cooked offal were higher thai 
with raw offal at both temperatures. In general, during the 
codagen rich offal, the collagen is solubilized partially.

those of the batter 
previous cooking of

fable 1. Mean values of cooking yields of 
snout, either raw or cooked. meat batters with pork rind and beef

Meat
B a tte rs

Cooking y ie ld s  (%)

o0oCO 121 ° C

C on tro l 
Raw r in d  
Cooked r in d  
Raw snout 
Cooked snout

91.6 a 
85.0 bc 
89.8 ab 
76.4 de
83.7 c

85.1 bc 
74.0 e 
79.7 cd 
67.3 f  
71.6 e f

Standard e r r o r 1.849 *

* P<0,05
a / b ,c , d , e , f  Mean va lu es  w ith ou t l e t t e r  in  

d i f f e r  a t P<0,05

S j ” “ ^ t d S a e n  ¿P<° '° 5) in 311 cases at 121' c ' but ">°re
considerably (V is^ r  SsS an^if■' beoause abova 9 0 ' c  =°Uagen is solubilised
pressure at U 5 c l ^ d l  W 46̂  Pr° ° eSS “  acceleratad by cooking under
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Batters with raw and cooked offal were organoleptically similar to control (Table 2). 
The differences between the scores of the batters were not relevant (<1), although 
there was a light tendency toward a higher marks for raw offal batters.

Table 2. Mean values of sensory quality attributes of meat batters made with raw 
4nd cooked rich-collagen offal

Meat
B a tte rs

Appearance T ex tu re F la v o r Gen. Q u a lity

00 o 0 o 121 ° C 00 o o 121 °C 00 o 0 o 121 “ C CO o o 121 ° C

C on tro l 5.4 5.0 5.5 4.9 5.1 5.1 5.3 5.0
Raw r in d 5.1 4.6 5.1 4.7 5.2 4.9 5.1 4.7
Cooked r in d 4.8 4.5 4.9 4.7 5.1 4.8 5.0 4.6
Raw snout 5.3 5.2 5.1 5.2 5.2 5.2 5.1 5.1
Cooked snout 4.8 4.8 4.7 4.6 5.0 4.8 4.9 4.7

Table 3. Ratios between the values of maximum penetration force in the meat batters 
4nd those of the control

Meat
B a tte rs

R a tio s

00 o 0 o 121‘ C

Raw r in d 0 . 65c 0 . 60c
Cooked r in d 0 . 56f_ 0 . 63c
Raw snout 0 .8 6 b 1 .12a
Cooked snout 0 .54c 0 .6 6 °

Standard e r r o r 0 .059*

* P<0,05

a ,b ,c  Mean va lu es  w ith ou t l e t t e r  in  
common d i f f e r  a t P<0,05

Table 3 shows the ratios between the values of maximum penetration force in the 
hatters and the control at both temperatures, which did not d iffer significantly 
(R<0,05) between them, except for the batters with raw snouts. The addition of 
collagen-rich offal produced softening (ratio values <1) in the batters respect to 
the control, but it did not produce it in the raw snouts batters at 121*0.
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The softening of batters is probably due to the diminution of the proportion of 
myofibrillar proteins in the meat system, whose gel forming ability by heating is oi 
well known (Tsai et al, 1972) and the gel structure provides firmness and resilience (<• 
to texture of meat emulsion type products. 1

The different behavior of batters wfth raw snouts could be due to the fact that 
they are not softened previously by cooking and also, perhaps, because contain f, 
muscle portions and therefore a certain amount of non-denaturalized myofibrillar ]_ 
proteins, which will form gel during cooking of the batters.

Table 4.- Mean values of cooking yields of meat batters with the mixes of either 
pork rind or beef snouts previously cooked with either soy flour (mix 1), sodium 
caseinate (mix 2) or dried blood plasma (mix 3).

Meat
B a tte r

Cooking y ie ld s (%)

80 °C 121 ° C

C on tro l 89.1 ab 78.7 d

Mix 1
25 % 80.4 cd 67.8 f

32 % 76.2 de 68.0 f

Mix 2
25 % 85.5 be 72.9 e f

32 % 84.9 be 72.6 e f

Mix 3
25 % 93.7 a 87.4 b

32 % 93.6 a 86.2 be

S td . e r r o r 1.855 *

* P< 0,05

a , b , c , d , e , f  Mean va lu es  w ith ou t l e t t e r  
in  common d i f f e r  a t P<0,05
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Table 4 shows the cooking yields of meat batters prepared with mixes of either ^ 
pork rind and beef snouts, previously cooked with either soy flour (Mix 1), sodiu^ S( 
caseinate (Mix 2) or dried blood plasma (Mix 3). Cooking yields of batters with it
2 or Mix 3 at 25 and 32 % substitution levels did not d iffer significantly (P<0,0^ S|
from that of the control at 80°C, but they were significantly different (P<0,05) (j 
121 C, whereas those of batter with Mix 1 differed significantly (P<0,05) of cooki^ 
yields of control at both substitution levels and temperatures. The good stability
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of
15 of batter with Mix 2 was due to the excellent emulsifying properties of caseinate 

ice (Comer, 1979), which acts as a coadjuvant of meat proteins, emulsifies free fat and 
saves salt soluble proteins for water binding (Van de Hoven, 1987).

iat
3111 table 5. Mean values of sensory quality attributes of meat batters make with mixes 
l *  1, 2 and 3

i e i
mm

Meat
B a tte i

Appearance T ex tu re F la v o r Gen. Q u a lity

rs 00 o o 121 “C CO o 0 o 121 °C 80 ° C 121 ° C oo o O 121 ° C

C on tro l 5.4 5.2 5.2 4.8 5.2 5.0 5.2 5.0

Mix 1
25 % 5.3 4.8 5.0 4.7 4.9 4.6 5.1 4.9

32 % 5.2 5.2 5.2 4.8 4.9 4.9 5.0 5.0

Mix 2
25 % 5.3 5.1 5.2 4.7 5.1 4.9 5.1 5.0

32 % 5.2 5.0 5.2 4.8 5.0 4.9 5.0 4.9

Mix 3
25 % 5.0 4.8 4.9 4.7 5.0 4.8 4.9 4.7

32 % 4.8 4.7 4.8 4.6 4.8 4.7 4.8 4.6

Batters with Mix 3 had cooking yields higher than those of control because blood- 
Plasma can reduce shrinkage, on account of its gel-forming ability on heating as 
Well as its good emulsifying properties (Wismer Pedersen, 1982).

In batter with Mix 1, although it was expected a positive effect of soy flour because 
of its high water holding capacity, this effect was not apparent, perhaps because 
the amount of soy flour protein in the mix was not enough to counterbalance the 
diminution in the amount of meat proteins.

In Table 5 results of the evaluation of sensory quality attributes of batters with 
mixes and the control are presented. The differences between the scores of the 
batters and between these and the control were smaller than 1. Results indicated 
an acceptable quality. However, in batters with Mix 3 there was a tendency towards 
lower scores. Table 6 shows ratio values of maximum penetration force in the 
batters respects to those of the control. In batters with Mix 1 at the 25 % and 32 
% substitution levels, the ratios at both temperatures did not differ significantly 
(P<0,05). However, at the 25 % level ratios were about 1, whereas at 32 % they were 

 ̂ lower, specially at 80°C. It is not clear the reason why the mixture of collagen with 
 ̂ Soy flour counteracts effectively the diminution in meat protein at 121°C. Perhaps 

it was due to a synergistic effect of soy/muscle gelation noted in some model 
studies at temperatures (80-85° C) at which soy protein becomes readily denatured 

g (Poe ding and Lanier, 1987).

i
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bet ” e0e n values of maximum penetration force m the meat batters or
with mixes 1, 2 and 3 and those of the control.

Ba
R a tio s

Meat *
B a tte rs 80 “ C 121 ° C

Mix 1
25 % 0.94 abc 0.98 abc

32 % 9.72 cd 0.85 abcd

Mix 2
25 % 1.04 ab 1.00 ab

32 % 0.93 abcd 0.96 abc

Mix 3
25 % 1.06 a 0.77 bcd

32 % 0.80 ab°d 0.67 d

S td . e r r o r 0.081 *

* P<0,05
a ,b ,c ,d  Mean va lu es  w ith ou t l e t t e r  

in  common d i f f e r  a t P<0,05

ftn vel there was a significant difference (P<0,05) between the ratios at
1? 14.C- The consistency at this level at 80“C was superior to that of the 

ontrol, but not at the 32 % level. At 121 °C the consistency at both substitution 
levels was lower than that of the control and those of the levels at 80° C The
con si st e nrv S nfK a^ ry becJtuse At could be expected less affectation of the 
consistency of the batters with Mix 3 at 121° C. Plasma proteins form gels above
80 C, increasing the firmness of a plasma containing meat emulsion (Poulsen, 1978)-

CONCLUSIONS

Previously cooked collagen-rich offal were more convenient for addition to meat
th^ 7 1x19 her cooking yields than that of batters with raW

offal, without affecting the organoleptic properties.

hlonH nliJintaher p0^k rind or beef snouts with sodium caseinate or dried
blood plasma substituting for up to 32 % of the meat proteins in batters gave good
results. Batters with these mixes had the highest cooking yields and t U

ms

RI

S L ratt° V, ? T S ° f, batters with Mix 2 indicated a consistency (related to bite) 
liml^- to that of the control at both temperatures and ratios did not differ 

sigmficantiy (P<0,05). This, despite the diminution in myofibrillar proteins, of which
Pik ieienTiga^W  Sf*?“  ^ormed dePends' due to gelation. Jongsma and van 
various i i » ? 5 f ? nd ti=hat4.sodlum casemate significantly improves gel strength of 
various meat protein fractions, although it does not gel on heating. Ratios of

<p1?0r| ) at 80 “  or at i i - 5̂  32 % substitution ^  not ¿¡Her significant«

Ai
Be
Cl
Cc
E<
Pi
Fe
M.
F<
Jc
N<
Jc
Li
L<
Li
Li
M
P<
Pi
R;
O
s
s
2'
s
V 
T
V
V 
a 
VI
c
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>rS organoleptics characteristics were satisfactory.

Batters with addition of soy flour mix showed rather low cooking yields, which it 
made it inadequate for substitute meat on batters.
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