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Background
Charqui is a typical salted and dry Brazilian meat product. It is the result of application of the so-called hurdle technology in its processing 

(Leistner, 1987). As described, salt, sodium nitrite, dehydration and packaging are hurdles sequentially applied to inhibit deteriorating 
microorganisms (Shimokomaki, et. al., 1998, 2003). In addition, a harsh condition for salting and drying during charqui processing could 
eventually damage its biological value. Therefore protein quality of raw and cooked charqui meat flours was chemical- and biologically 
evaluated by rat growth and nitrogen balance studies.

Materials and methods
Sam ple  p repara tion : Charqui samples were prepared following closely the processing method already described in Shimokomaki et al.

(1998) using Vastus la tera lis  muscle. Ready charqui samples were desalted until NaCl content reached the value of app. 0.70% (AOAC, 1996). 
C hem ica l ana lysis: Amino acid composition was determined following the methodology described by Spackman et al. (1958). Percentage of 
moisture, fat, protein, and ash was determined by the AOAC methods (1996). Animal test was carried out with diets as described in Garcia 
et al (2001). C om position  o f  d iets: Diets contained flours of raw and cooked charqui were offered to two groups of ten rats each. The third 
group was fed on a casein (INLAB) diet as control. G row th experim ent: It was carried out as described in Garcia et al (2001). The following 
biological measurement was performed: Protein efficiency ratio (PER), Consumed Protein, N itrogen balanc, True digestibility (TD), Net 
Protein Retention (NPR) and Net Protein Utilisation (NPU). Sta tistica l ana lysis: The data were subjected to analysis of variance (ANOVA) in 
a completely randomised design to determine the significant differences among various groups (Statistical Analysis Systems, 1989).

Results and discussions
C harqui m ea t approxim ate  chem ica l com position

Flour prepared from raw and cooked samples presented the final chemical composition as shown in Table 1.

P E R  a n d  N P R

Food intake and body weight gain on the casein (control) were the highest (59.92 and 123.52 g per rat, respectively) and differed significantly 
(p<0.05) from other diets where food intake and body weight ranged from 37.08 to 42.91 g per rat and 73.98 to 87.76 g, respectively (Table 2). 
Although the body weight gain was higher in the group fed on cooked charqui meat flour diet, the difference was not significant (p>0.05) in 
comparison to raw charqui meat flour. Casein diet had a PER of 2.33, although not significant, this value was the highest in comparison to raw 
and cooked charqui meat flour diets of 1.99 and 1.91, respectively. The corrected PER values followed similar pattern of 2.50, 2 .15  and 2.07, 
respectively for casein, raw charqui meat and cooked charqui meat flour diets. NPR was shown to be highest for casein (2.26) in comparison 
to raw and cooked charqui meat flours (1.67 and 1.89, respectively), although these values were not significantly different (p>0.05). N itrogen  
consum ption , absorp tion , d igestibility, B V  a n d  N P U

Nitrogen consumed, nitrogen absorved and nitrogen retained were significantly (p<0.05) higher in animals fed with casein and those fed 
with cooked charqui meat presented higher values than those fed with raw charqui meat flour.

True digestibility was the lowest (p<0.05) for raw sample when compared to cooked flour which was not different from casein diet. It 
seemed that heat treatment improved digestibility by changing some protein components in particular collagen fraction which was denatured. 
Insoluble collagen fraction is a important component of charqui meat (Shimokomaki et al., 1998) and by gelatinizing it would make it to 
be more feasible to be metabolized. Biological value was observed to be significantly (p<0.05) the highest in control sample (96.92%) in 
comparison to raw charqui meat and cooked charqui meat (84.49 and 88.06%, respectively) (Table 3).

Conclusions
The dramatic processing conditions did not change substantially the biological values of the desalted charqui meat.
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Table 1. Approximate chemical composition of Raw Charqui Meat Flour (RCMF) and Cooked Charqui Meat Flour (CCMF) (%) in dry basis.

______ Samples____ _____  Moisture_________  Protein Ash Lipid

74.18 0.71 ~2O06
±0.32 ±0.05 ±0.26

81.06 0.58 13.52
±0.01 ±0.01 ±0.06

RCMF

CCMF

3.95
±0.10
4.70

±0.09
*Values are means ± SD of triplicate analysis.
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Table 2. Food intake, protein intake, body weight gain of rats, PER* and NPR of Raw (RCMF) and Cooked Charqui Meat Flours (CCMF) 

Dietary groups Body weight gain (g) Food intake (g) Protein intake (g) PER Corrected PF.R** NPR
Casein 123.52a 59.92a 5.38a 2.33 2.26

±2.36 ±0.79 ±0.12 ±0.61 2.50
±1.02

RCMF 73.98b 37.08c 3.64a 1.99 1.67
±7.53 ±1.92 ±0.19 ±1.29 2.15

±1.46
CCMF 87.76b 42.91b 5.78a 1.91 1.89

±4.30 ±1.24 ± 1.10 ±2.81 2.07
±4.82

‘ Values are means ± SD of ten rats in each group throughout 28 days of experimental period. “ Based on values of 2.5 as standard for casein RCMF= Raw charqui meat flour CCMF= 
Cooked charqui meat sample

Table 3. Nitrogen consumed, Nitrogen absorved, Nitrogen retained, TD, BV and NPU values* of Raw and Cooked Charqui Meat Flours 
(RCMF and CCMF, respectively) fed to rats measured after second and third weeks of experiment.

Dietary group Nitrogen consumed (g) Nitrogen absorbed (g) Nitrogen retained (g) BV NPU TD
Casein 0.44a 0.42a 0.41a 96.92a 94.56a 97.55ab

±0.01 ±0.01 ±0.01 ±1.90 ±1.99 ±0.68
RCMF 0.27c 0.25c 0.21c 84.49b 81.39b 96.34b

±0.01 ±0.01 ±0.01 ±1.90 ±1.99 ±0.68
CCMF 0.33b 0.32b 0.28b 88.06b 87.68ab 99.55a

±0.01 ±0.01 ±001 ±1.90 ±1.99 ±0.68
•Values are means ± SD of 10 rats in each group
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