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Background
Ostriches (S tru th io  ca m e lu s) , a kind of ratite, are the largest living birds in the world. They live in plains and arid or semi-arid grasslands 

and can adapt to a great variety of climates. The musculature of the pelvic member and thighs is eatable and has high commercial value 
(SALES, 1996). The ostrich meat is considered as a healthy alternative to other red meats due to the low content of intramuscular fat and a 
favorable profile of fatty acids - the intramuscular fat of ostrich contains 16.50% of co-3 polyunsaturated fatty acids (SALES, 1998). Also, the 
relatively high pH of ostrich meat makes it ideal for processing, since its natural high ability of water retention may reduce the use of additives, 
such as phosphates.

An alternative to increase the shelf life of ostrich meat could be the salting process. The use of sodium chloride in meat preservation 
precedes a lot the appearance of cooling. The process consists of promoting the removal of water from tissue, initially by changing the osmotic 
pressure with salt addition, and later, by drying. The objective is to reduce the water activity, inhibiting the microbial development and also 
reducing rates of undesirable reactions in the final product.

The sorption isotherm is an equilibrium relationship that links the moisture content of a product with the temperature and relative humidity 
of the surrounding air, being of fundamental importance for processing and storage of dehydrated foods. The sorption characteristics of meat 
can be changed by different factors, such as temperature and dissolved solutes. In general, an increase in temperature decreases the water 
content at a given water activity, whereas differences between electrolytic and non-electrolytic solutions as well as the amount of positively and 
negatively charged ions play an important role in the sorption process (OKOS e t  a l ., 1992). Empiric and semi-empiric equations have been used 
to correlate the experimental data of sorption isotherms, but although many authors have studied sorption isotherms of meat and meat products, 
only a few studies have investigated how NaCl affects the sorption process (COMAPOSADA e t a l . , 2000).

Objectives
The objective of this work was to determine sorption isotherms of salted and dehydrated ostrich meat, as well as investigating the quality 

of adjustment of the main recommended isotherm models to experimental data.

Methods
Meat samples were taken from thigh muscle of ostrich and submitted to the wet salting process in 25% (w/w) NaCl-water solutions for 16 

hours. After salting, samples were dried in convection oven for 13 hours. Desorption isotherms were determined gravimetrically by exposing 
meat samples to several relative humidities provided by saturated salt solutions. Six different relative humidities were obtained with saturated 
solutions of LiCl, MgCl2, K2C 03, NaN02, KC1 and CH,COOLi. The temperature effect was studied by obtaining sorption data at 15, 25 and 
35°C. Samples, in triplicate, were placed inside desiccators containing the saturated salt solutions in the bottom, stored in a chamber with 
controlled temperature, and weighted at regular time intervals until reach equilibrium, which was indicated by no detectable weight changes. 
The samples moisture content was then measured by the gravimetric method carried out in an oven at 105°C until constant weight.

The models fitting to sorption data were accomplished by non-linear regression using the software Origin v. 3.5 (Microcal Software, 1994). 
Evaluation of the best adjustment was made through analysis of the coefficient of determination of the adjustment (R2) and of the root of the 
mean square of residues (RMS). The following isotherm models were considered to describe experimental data:

BET (BRUNAUER e t  a i ,  1938): X = X m C  a j [ ( l  - a j  +  ( C  - 1 )(1  - a j a j
Lewicki (LEWICKI, 2000): X = [F /(1  - a J G] - [ F / ( l + a wH)J
Halsey Modified (HALSEY, 1948): X = [ k H/ln (C H/ a j f Ur)
GAB (LABUZA et al„ 1985): XJXm= (C c  kc  a j / [ ( l  - kG a j ( l  - k c a w +  C c kG a j ]
In the above equations, C, F, G, H, C H, kH, r, C c  and kG are constants; a„ is the water activity (relative humidity of salt solutions); X  is the 

moisture content in dry basis (kg water/kg dry matter) and X m is the monolayer moisture content in dry basis (kg water/kg dry matter).

Results and Discussion
The experimental equilibrium moisture contents obtained at different values of water activity and temperature are shown in Table 1, 

whereas Table 2 shows the calculated parameters for the tested models and the resultant values of R2 and RMS. Taking into account the results 
of the statistical parameters R2 and mainly RMS, the Halsey Modified model provided the best fitting to sorption data.

The obtained isotherms could be considered as being of type III, according the classification of BRUNAUER e t  a l. (1940). This type of 
sorption curve has been obtained for other salted meat products and its shape is attributed to the presence of NaCl. This salt bounds a small 
amount of water at aw below 0.75, which corresponds to its saturated solution relative humidity. On the other hand, when water activity 
increases above this value, there is a large increase in water sorption even for small increases in aw. The NaCl solution crystallizes below water 
activity of 0.75, therefore the crystallized salt adsorbs little or no water, and the reduction in aw is due to adsorption by non-solutes, such as 
proteins; above its saturation point a solution is produced and the sorption is determined by the presence of dissolved NaCl as well as proteins 
(DELGADO & SUN, 2002).

Experimental data have also shown that decreasing temperature leaded to a small increase in equilibrium moisture content at the same 
water activity.
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Table 1. Equilibrium moisture contents (dry basis) of salted and dehydrated ostrich meat and corresponding values of water activity at different
temperatures. ---------------------------------------------- ----- ----------------------------

15°C 25 °C 35°C

a„ X (d. b.) a^ X (d. b.) a„ X (d. b.)

0.13 0.0515 

0.33 0.0678 

0.45 0.1203 

0.66 0.2137 

0.71 0.6414 

0.75 1.0387 

0.87 1.9156

0.43 0.0008 

0.64 0.0890 

0.68 0.1475 

0.75 0.9083 

0.86 1.3610

0.41 0.0407

0.62 0.0317

0.65 0.1217

0.75 0.9115

0.83 1.3327 _________________________________ _____ _

Table 2. Parameters of GAB, Halsey Modified, BET and Lewicki models for salted and dehydrated ostrich meat at different temperatures.

Model T(°C) Parameter RMS R* 1 2 3

x ra cG
15 3.5127 0.0260 0.9351 62.98 0.9829

GAB 25 3.3194 0.0048 1.0461 3037.93 0.9994

35 1.0948 0.0095 1.1081 146.23 0.9974

Ch r

15 0.6013 1.4450 0.2603 77.62 0.9838

Halsey Modified 25 0.2465 1.0757 0.3137 1922.10 0.9997

35 0.0229 0.8444 0.9978 141.19 0.9974

x ra C

15 0.4213 0.21752 53.53 0.9826

BET 25 178.8447 0.00017 3723.00 0.9924

35 512.8370 0.00009 388.47 0.9646

F G H

15 0.0840 1.5487 6.0582 58.86 0.9817

Lewicki 25 0.0310 1.9268 10.3470 7985.72 0.9795

35 0.0321 2.0951 9.7046 596.67 0.9544

Conclusions
1) The Halsey Modified model showed the best fitting to sorption isotherms of salted and dehydrated ostrich meat.
2) Sorption isotherms behaved as type III isotherms, with little water adsorption at aw lower than 0.75 and sudden increase in equilibrium 

moisture content above this aw value. This behavior could be attributed to the NaCl presence.
3) Decreasing temperature leaded to a small increase in equilibrium moisture content at the same water activity.
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