
G O A T M EAT AND BEEF PROTEIN IN SODIUM O R POTASSIUM CHLORIDE M IXED W ITH k-CARRAGEENAN AND 
GELLAN. TEXTURAL IM PLICATIONS.
I. Guerrero1 and A. Totosaus2
1. Depto. de Biotecnología, Universidad Autónoma Metropolitana Iztapalapa. Av. San Rafael Atlixco 186, Iztapalapa 09240, Mexico City? 
Mexico. E-mail: meat@ xanum.uam.mx
2. Centro de Investigación en Ciencia y Tecnología de Alimentos, ICAp, Universidad Autónoma del Estado de Hidalgo. Av. Universidad 
Km 1, Rancho Universitario, Tulancingo 43600, Hidalgo, Mexico. E-mail: totosaus@ uaeh.reduaeh.mx.

Background
Hydrocolloids in meat industry are widely employed to improve texture characteristics. In other hand, the affinity o f  these macromolecules 
(v.g., carrageenans and gellan) to certain ions (potassium, to be specific) needed to gelation is well documented (Therklensen, 1993; Kang 
and Pettitt, 1993). In this view, the interactions and resulting gelled systems between meat proteins and hydrocolloids could be interesting 
looking for novel textures in meat products. Potassium can be used as sodium replace in meat products, via the affinity o f  hydrocolloids to 
this ion. Besides, the use o f  other animal species like goat in meat products is a good alternative in regions where cattle breeding 's 
expensive.

Objectives
Evaluate the different textures obtained by mixing goat meat and beef muscle proteins with kappa-carrageenan and gellan in sodium °r 
potassium chloride systems.

Methods
Goat meat and beef were obtained from local abattoirs with approximately same postmortem time. Meat protein extraction was mad® 
modified form Ngapo et al. (1996). Equal parts o f  meat, ice and tap water were homogenized and the resulting suspension was resuspended 
during 15 minutes in an ice bath and 2:3 vol o f  ice water were added and resuspended for 10 minutes more. The homogenized wa* 
centrifuged at 2,000 x g during 20 minutes at 4°C. The pellet was then resuspended in a brine solution (0.6 M sodium or potassium chloride 
0.5% brine phosphates, 0.1% sodium azide) and the protein content adjusted at 20 mg/ml. Gellan and K-carrageenan (0.5% w/v) were added 
and mixed during 5 h at 4°C in order to allow complete dissolution o f  the hydrocolloid. Meat protein mixed gels were formed in test tubes 
heating during 23 min at 70°C. Test condition was according to the reported by Hickson et al. (1982) for penetration test, where penetratin'1 
work and viscosity index were determined. Meat protein mixed suspension were placed in polyamide casing (20 mm 0 ) ,  closed in both side* 
and heated during 20 min at 70°C. After that, gels were carefully removed form the casing and cut in 20 mm height cylinders. Textura 
profile analysis was performed in a texture analyzer TAXT2 (Texture Technologies Corporation, Scarsdale, N Y/ Stable Microsystem5’ 
Godaiming, Surrey, UK). Gel samples were deformed 75% height with a 30 mm 0  probe at a constant rate o f  5 mm/s, a return speed of 
mm/s and a wait period o f  5 s. Results are the average curve o f  at least 5 reproducible repetitions.

Results and discussions
In penetration test (penetration work and viscosity index) were no effect by the kind o f  hydrocolloid employed (P<0.160 and P<0.l49^j 
respectively), whereas there were a significantly effect by the salt employed (P>0.0003 and P>0.0021) and animal specie (P>0.0001 o'1 
P>0.0001). Sodium chloride samples formed stronger and elastic gels that those with potassium chloride, and K-carrageenan presented high6' 
values than potassium gels (Figure 1). In the same way, goat meat protein extracts had a more solid structure than beef protein gels. TexW 
profile analysis showed that salt exerts a significantly effect on hardness (P>0.0381), cohesiveness (P>0.0001) and resilience (P>0.0001) 0
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gel samples. Sodium containing samples were more hard and cohesive than the potassium samples. Goat meat protein mixed gels were had

higher values in cohesiveness, elasticity, resilience and adhesiveness than beef protein gels. Gellan containing samples were more hard-

resilience and adhesive than the K-carrageenan gels, with no significantly difference in the other textural parameters (Figure 2)- 
carrageenan addition to meat systems enhance the protein matrix strength affecting protein transition temperatures (Foegeding and Ramsey» 
1986). The increase reported in water capacity retention and a harder texture seem to be due to the mechanical entrapment o f  wateb 
depending on K-carrageenan concentration because at low concentrations (i.e., 0.5% w/w), there were no thermal changes in meat protei"8
(De Freitas et al., 1997). Gellan, as well as carrageenan, needs potassium ions for gelation (Moritaka et al., 1995). These results indicate that l

in the main o f  textural characteristics o f  the samples there were no difference in the use o f  sodium or potassium chloride, open the possibib 1  
to reduce sodium in meat products. In other hand, goat meat had shown the same or better functional performance than beef muscle protein* 
Finally, the differences in the effect o f  the hydrocolloids in texture can be handled according to the desire characteristics.

en'Conclusions
The addition o f  hydrocolloids allow to increase certain textural characteristics than could be extrapolated to meat products. The Replacem' 
sodium by potassium chloride seem to produce less hard gels, but no affected the overall texture o f  the mixed gels. Goat meat proteins n 
the same o f  better functional performance than beef proteins, consequently goat meat can be used as a functional source o f  animal protein.
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Figure 1. Penetration work and viscosity index for gel samples
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Figure 2. Radial graphs for textural profile analysis parameters in gel samples.
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