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SUMMARY: The purpose of the present study was to assess 
rheologic properties (consistency) and water retention (as 
percentage loss) of meat paste gels in a model system. 
Accordingly, a factorial design 32 was carried out where factors 
evaluated were the following: type of additive and concentration. 
Levels used were the following: commercial carrageenin (0, 0.25 
and 0.5 %) and potato starch (0, 5 and 10 %). Results show that 
carrageenin did not provide the textural and water-retention 
features required, while potato starch in the maximum dosages 
studied (10 % ) provided sound consistency and reduced loss 
percentages (10 %), regardless of the carrageenin levels found.

INTRODUCTION: In order to decrease cooking losses and increase 
meat juices and added saline solution retention, different 
vegetable and animal proteins were used.
Other widely-used additives are the non proteinic gelifying 
agents, among which carrageenins are outstanding (de Hombre,
1986; Foegeding and Ramsey, 1986, 1987).
Basically, carrageenins are a collective technical term for a 
group of thickening and gelifying agents derived from red algae. 
They are non-proteinic polysaccharides, manufactured to obtain 
a specific function; they occur in a wide variety and differ in 
their application and properties (Pedersen, 1977; Graham, 1977: 
Anonymous, 1983).
Native starches are used with the same purposes. They influence 
definitely functional and organoleptic properties of meat 
products, a fact which is in turn dependent on their 
interactions with other components of the system under study 
(Rasmussen, 1972; Orovio et al., 1982; Descamps et al., 1986; 
Treadway. 1967).
The same is true of carrageenins, where the addition of sodium 
ions disrupts the gelifying power of these polysaccharides, 
resulting in fragile brittle gels (Pedersen, 1977).
The purpose of this study was to assess rheologic and 
water-retention properties of meat paste gels in a model system 
containing carrageenin and potato starch.

MATERIALS AND METHODS: In this study commercial carrageenin 
hydrogel FL—31 (Hispanoland, Inc.) was used. This is a purified
extract of red algae (Chondrus crispus and Furcellaria fustigata)
with addition of a small percentage of galactomananas to correct 
its characteristic properties, containing also potassium chloride
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as essential gelifying salt
As starch potato starch of nutritional grade was used.
To evaluate the effectiveness of these two additives, a mode' 
system of meat paste at the laboratory scale was used For this 
purpose a light brine formulation was developed containing 2 5 % 
sodium chloride, 0,3 % sodium tripolyphosphate and 0,05 % sodium 
nitrite. Dosis studied were the following: carrageenin 0 0 95
and 0.5 %; and for potato starch 0 . 5 and 10 %.
Brine was prepared manually following this order:
-ripolyphosphate, sodium chloride, sodium nitrite, potato starch 
and finally carrageenin. The solution was maintained at a " '
emperature between 6 and 3 QC throughout while the meat used was

at h°f' kUled at least 48 hours earlier. They had° at and were disk-ground at a size of 3 mm; they
until reachingS5noced marmally and kePt in cooling conditions

to !̂eatf were weighted and the brines prepared, according
dP = i0,’ 00 ed^ e PrePared following the results of the factorial 
wp„p‘ ", ”lth explication of each treatment, these ingredients
e brinl°keu 1 0 , 1 / 4  kg tins ( 300 X 204-5). Weight was 221 g (91 
stored and jjd0 -,g meat > • They were mixed manually, covered and 
and on v during 24 hours. Afterwards they were weighed
of the e uln thermostatic water bath at 80 QC, until the center 
wer nnn?^? UCt reSistered 72 QC. Finnaly, the different variants 
24 hours Aft co^d water (2-6 QC) and refrigerated (2-6 QC) for 
for eacht ter Such a stretch of time, weights of drained fluids 
differenc reatment were taken and losses calculated based on

anci exPcessed in percentages. Meanwhile the texture 
Universal T t C was measured instrumentally in an Instrom 
with a [exturometer, model 1140 by means of penetretaion tests 
figure ob ^  d^ame^er Ball at a speed of 5 cm/min. From the 
which" 'am ed we estimated the "maximum penetration 3tregth" ,
„_ , was expressed in grams as a measure of the consistency of meat paste.

MATRIX OF THE 'EXPERIMENT: FACTORIAL DESIGN 32.

Treatment
1
2
3
4
5
6
7
8 
9

% of carrageenin 
Xi
0
0.25 
0.50 
0
0.25 
0.50 
0
0.25
0.50

% of potato 
Xs

0
0
0

10
10
10

starch

703



Loss percentage results and maximum penetration strength were 
entered in a customized program and the significant rates of the 
polynomy were estimated for p<0.05. The program was run on a IBM 
microcomputer. The pure error variance was calculated from the 
replications and the model adequacy was tested by Fisher s test.

RESULTS AND DISCUSSION: Table 1 shows average results of 
percentage loss and maximum penetration strength for each 
treatment of the factorial design 32 used.
Values of significant rates for percentage losses were the 
following: Xo = 8.46; Xi = -1.13; X z  -  -13.29; X2 = 0.31;
X2 = 4.6.1; X 1 2 = 0.52 thsu making up the polynomy; 
y = 8.46 - 1.13 Xi - 13.29 Xs + 0.31 X2 + 4.61 X2 + 0.52 X 1 2  
testing its fitness for p<0.05 according to Fisher's test 
(Fa - 478.5 > Ft = 2.30).
From this polynomy it may be inferred that the greatest 

effect on losses was exerted by potato starch concentration in 
such a way that in order to minimize such losses an increase in 
this additive, within the levels of concentration studied was 
required (Table 1). Carrageenin, however, exerted a minirnmum 
effect on such response variable yi (percentage loss) as well as 
the interaction between the two additives.
The high percentage of losses (Table 1), even when only 
carrageenin in its highest dosage was used (10.5 % V. could be 
determined by the presence of soidum salts (Chloride, nitrite 
and tripolyphosphates) in the meat system. These sodium salts 
disrupt carrageenin gels, reducing their gelifying capacity and 
increasing syneresis, as reported in the literature (Rasmussen, 
1967; Pedersen, 1977; Glicksman, 1983).
Figure 1 shows that the response surface was not linear, which 
fits the significance of the quadratic terms. A curve on its 
response surface is seen for potato starch and its most suitabl® 
value is close to the highest dosage used (9-10 %), while it 
response for carrageenin was almost linear, with no influence bfl 
its different dosis being seen.
For "maximum penetration strength" the significant rates were:
Xo = 848.89: Xi = 26.67: X2 = 61.67; X2 = -23.33; X2 = 121.67 
and X 1 2 = 27.5. thus making up the polynomy:
y=848.89 + 26.67 Xi + 61.67 X2 - 23.33 X2 + 121.67 X2 + 27.5 Xi* 
testing its fitness for p<0.05, according to Fisher's test (
(Fa = 13.34 > 2.3). Notably, the increase in starch dosages had! 
key effect ( X z  -  61.67) on the increased consistency of the mod®' 
system, much greater than that proved by carrageenin (Xi = 26.& 
and the interaction of both additives.
Table 1 shows that consistency values for treatments 1, 2 and 3 
where only carrageenin was added shewed somewhat higher values 
than samples 4, 5 and 6 where the mean dosage (5 %) of potato 
starch was also added. This may be explained by the higher wat© 
retention in the latter (lower losses).
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xgure 2 shows the response sxaerface obtained from consistency, 

conf irming the quadratic effect for, both addtives. Outstanding 
13 tor carrageenin a sligh curve which attained its maximum 
consistency value in the mean level tested (0.25 %). For potato 
starch, however, the best consistency value was reached with the 
ighest level used ( 1 0  %), confirming the non-linear behaviour 

°-t both additives.

CONCLUSIONS: Carrageenin in the leves used in this study did 
not provide the textural and water-retention properties desired, 
1 ue to the effect induced by sodium salts that disrupted its ge.lifying capacity.

lie the use of potato startch in its maximum dosage reduced 
percentage losses (0 %) and increased the consistency of the 
‘ a system, regardless of the carrageenin levels added.
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Table 1. Results of the asessment of percentage loss and 
consistency of meat pastes for each of the treatments of the 
factorial design (32 )

Treatments Percentage losses (%) 
(Yi)

Consistency
(Ya)

1 27.82 890
2 26.17 930
3 25.72 860
4 11.13 780
5 8.30 830
6 6 .45 890
7 0 970
8 0 1030
9 0 1050
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Fig u re  Í Response surface P ie t o f the 
e ffe c t o f a dd itiv e s on Josses ( 7. )

ng*j.re 2 Response surface p lo t o f  the 
effect o f a d d itiv e s  on fim n e s .
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