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hjg meat through combined salt-

ĉryTng is a very old practice: 
American charqui (Berberien, 
^01’TTi American peramican and 

Atol (Acton and Dick, 1976); South 
to] r,ail biltong (van der Riet, 1982) 
(SöiJ?lrkral European bundnerfleisch
5> i e t  a l

1968) are all classical
% s c_?s of rrjeats preserved through 

simple but efficient procedure.
V l  -n,^ly ̂ Ghri°logy lias evolved, particu- 

Sln°e the advent of mechanical 
Hiofiatio*> towards milder preser- techr-‘iques, less dependent on 

Salting, drying or srrjoking. 
Preference has trailed, tend

ed te ;avor f°0<Is of milder flavors 
t̂o loxtures, which can be kept fresh 
to periods, even though they
toh j, ® Perishable. Consequently, not 
Ĉ'tior1S^earch is done nowadays on tra-

t o
Products.

tol p Carried out on traditional 
lltcle es ervat ion methc)ds improve our 
^fgQ^r^ding of the basis for. their 
ftol +- _ Veness (Shin et al.
t o a a'

. 1985) or 
Alternative products, obtained

Th
Abiani.1 rn°re Productive or control- 

^chnologies (Rath, 1980).
tos,

t o 01'1
a JO manufactured in Cuta is a

'Ut} u¿'-
^ 4) . ^ ’.salted beef (Bifani et al. ,

toy-.? South American charqui:
It 3a very expensive product,__

to yieT1? ̂ rime beef cuts, with a very 
fto to? (typically 45-50 % on the

itorn 
Id

J ̂  ■'•'AX Tj , ' -V r A ’w a X i ) '  kJ\J SQ »W»11 \j>.

Atoj., ight.), through a slow andto - °ds ürw,^„ -TVL. _ __J,..
I
a d v Process. The product devel- 

Peculiar flavor, highly 
^ d  by many consumers.

to Aim ot +-v ■to toooe• • as PaPer Is to describe 
q t’ut̂  _̂asing method usually employed

arid present data on the chemi-
’ Hion of the product.

MATERIALS AND METHODS 
A survey was made of the variants of 
the traditional 30-day process usually 
employed by different manufacturers.
The basic manufacture procedure is as 
follows: prime, beef joints are cut in 
large sheets (or "blankets", as they 
are called) of meat, of variable size, 
but with a maximum width of 3-4 cm. 
Each "blanket" is spray-pumped in 6 to 
8 points with a 20o Be. brine, up to a 
20 % weight increase, and is left 
immersed in a brine of the same con
centration, at 2°-4° C, during 3 to 5 
days.
The meat "blankets" are then drained, 
rubbed with coarse-grain salt and put 
into salting vats, completely covered 
with salt, alternating layers of salt 
and meat, also in refrigeration, for 4 
days. They are then washed with brine 
to remove the adhering salt and are 
set for sun-drying.
The meat is exposed horizontally to 
the sun, in such a way that the shadow 
side is also well ventilated. During 
the day (which counts as one "sun" as 
to the drying process), the "blankets" 
are turned over once, so that both 
sides get the same degree of exposi
tion to the sun.
At the end of every day of drying, the 
product is stored indoors, piled up 
under heavy weights, in an effort to 
“press it out".
In those conditions, the product 
receives three "suns" during the first 
week of drying, followed by four hope
fully consecutive ones. Cloudy days 
are traditionally counted as "half
suns", the same as partial sun expo
sures due to afternoon showers, very 
common in the summertime. Tradition 
calls for a "seven-sun" process, which 
is usually applied over a 20- to 
30-day period.
Moisture (AOAC, 1980), fat (ISO,
1973), crude protein (N x 6.25; ISO, 
1978), NaCl (Venegas & Andujar, 1979) 
and pH determinations were carried out 
on samples taken daily from a produc
tion line, along the process of four
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batches selected over a 10-month 
period.
Samples of at least 500 g were passed 
three times through a meat mincer with 
a 3 mm plate, mixing thoroughly after 
each operation. Tie homogenized 
samples were packed in plastic bags 
and kept in frozen storage until ana
lysed, not more than a few days later.
Quality control lab results for mois
ture, NaCl, NaN02 and pH of the fin
ished product over a 5-year period 
were also compiled and analyzed.
Tie water activity of the finished 
product was measured with an elec
tronic hygrometer (Novasina, Zürich).
RESULTS
Table 1 shows quality control labora
tory results for pH, moisture and 
NaCl content in finished tasajo.

Table 1.- Results of chemical analyses 
by the quality control laboratory in 
samples of finished tasajo.

Mean eH_ Moisture NaCl NaNP2
value
Std.

6.0 30. 1 23.4 18.3
dev. 
No. of

0. 19 7.79 5.70 7.05
samples 69 VQ! L-j 75 10

NaN02 analyses were discontinued early 
in this plant, since results showed 
levels to be much lower than the per
missible limit.
The most remarkable aspect of these 
results is their considerable variab
ility. Except for pH, standard devia
tions range from 25 to 38 % of the 
mean value. This is typical of the 
product, as it will be further demon
strated later on, and is due to a 
great number of sources of variability 
throughout the process, from the 
unevenness in the thickness of tie meat 
"blankets", to the unpredictability of 
the drying conditions.

Figure 1 shows the pH value of t®5̂  
samples in-process. Results slow110 
definite trend, whereas variability 
considerable. The lack of a tender^ 
towards acidification is consist®11 
with the absence of sugars in the 
mulae, but a moderate rising of 
would not have teen surprising ,  ̂
(Kormendy & Gantner, 1962; Mihail’1 
Kbrmendy, 1968). The extremely his? 1 
NaCl concentrations reached in the 
product might tear significance ^  
this respect.

ltP-Figure 2 shows the variation in ^  
ture content of tasajo, expressed ^  
fat-free basis, during its rranuf30.̂ 
ing process. Moisture loss is al®*?
linear with time, not restricted 
the sun-drying phase, but rather 
beginning at the very start of
process. This is due partly to
tion effect on the meat compone-_ |
caused b y  salt absorption, and ®ls ̂  
an actual loss of water to the ir® -r 
sion brine. The brine used in the 
cess lias a concentration of 20° »
(ca. 21.5 % s a l t ,  w / w ) , j u s t  

l o w e r  l i m i t  reported b y  C a l l o w  i 1 '

elite W

to cause this effect.
The variability appreciated in 
is confirmed here, probably due« ^  
only to the unevenness in the thi ̂  
ness of the meat "blankets”, 
to irregular fat covering, vari® 
in brine injection level between^, 
pieces of meat and even between -to 
rate portions of the same piece- 
lack of reproducibility in dryi11® 
conditions.

, qedSalting times, for instance, Vcl1 
during the time of the expend10®*,1 
between 4 and 10 days, whereas 4 
should be the maximum.

in tFigure 3 presents the variation " 
concentration of NaCl in the ’ br 
of the product:

% NaCl
% NaCl + % H2O

After only about 3-4 days Pr°c® j_g 
a "brine" concentration of 15 <&■
reached, corresponding to a aw 0
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°-B5jw ’ according to the estimation 
^J^dure of Krispien et al. (1979).

Vel aw i-s generally recog- 
tf^u 05 safe for the preservation of 
(IOM"Sroduc'ts at ambient temperature

1980).
In. -y. final stages of the process, 
thj Galled "brine concentration" in 
bUif°duct is higher than salt solu
te would allow. This only reflects 

^  that, solid salt is present in 
deduct.
«Jurements j_n sampies of finished 

sitrrln gave a resuIt of 0.74, córre
l a

to the aw of saturated brine.
Bï■'-Sure,  ̂c *i, NaCl data are presented

"̂ ie non~fat solids. Thus 
this concentration 
very rapidly during the 

^^ici  ̂^ays 1 after which it varies st w  era ,̂Iv) but around a rather con- 
' value of 45-50 %.

ĥig
^  due to intense salt 

bv 1011 during the first stages ofnfocess
aG>ií¡e. s also salt absorption, but

. particularly during 
l°n in brine. During dry salting

Ŝ dat?rn° ^ c drying also occurs (brine 
&b W ° n> actually), so that the 

0f1On between the salt and the 
~Sg fbe solids remains more or

c°bstant.
f, ,0o shows the variation in pro- 

S  t ncent during the process. Apart 
great. variability between «s t k ’ '
-

ŝ 1 s ^  - -- ______  ________S. Pr°tein content (due to a
obv'?nGentra'tion effect) becomes

>  the
it can be appreciated that, 

cVi{jg btGcess advances into the
^Se 1 the tendency towards an

i ° u s .

h the trend in the graph
5̂ about 35 % protein in the 

horn£?;t̂ er 30-day processing, which

is ̂ rrj£lte
u  ^ a s y  t  i m p o s i t i o n  o f  t h e  p r o d u c t  

g 7 ° s <5 i r  e s t . i r f a t e  f r o m  d a t a  s u c h  

t s u  i' W i t w a b l e  I- It i s  e n o u g h  to 
l e  C i<5 a r  j  ^ i e  c o m p o s i t i o n  o f  l e a n  

V ~1 a H o w  f o r  e x p e c t e d  s a l t

a drying loss usually around

as

50 %. Table 2 shows the result of one 
such estirration, together with actual 
analytical results; of two samples, one 
of them of Cuban tasajo and the other 
of a similar product from Brasil: 
charqui.

Table 2.- Proximate composition of 
tasajo. "A": estimated data; "B": 
actual sample of Cuban tasajo; "C": 
sample of Brazilian charqui. Data in g 
per 100 g sample.

Moisture Protein Fat NaCl
A 33.6 39. 2 3.6 22. 0
B 33.6 39.6 3. 1 20.3
n 44.3 25.7 12.6 15.7

The most significant difference in 
composition between the Brasilian 
sample and the other data lies in the 
moisture results. If the Brasilian 
sample lad been dried to a further 20% 
weight loss, its moisture content 
would be 30.4 % and its salt content
19.6 %, quite similar to the other 
two. The higher fat content of the 
Brazilian sample would explain its 
lower protein content.
Thus, obtaining a more stable product 
is basically a natter of controlling 
salt absorption and drying loss, 
some tiling that can be done properly, 
in a much shorter time than is done at 
present.
CONCLUSION
Although the results of the survey 
followed reasonable overall trends, 
sample-to-sample variation is consid
erable, due not only to raw material 
variability, tut also to lack of regu
larity in the manufacturing process.
Adequate control of salt absorption 
and drying loss should suffice to 
ensure a much more stable composition 
of the product, while processing times 
can probably be shortened substantial
ly.
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