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PNTRODUCT TON

l} %Vlng meat through combined salt-
“nd drying is a very old practice:
A”EI ‘ican charqui (Berberien,

» North American pemmican and
Afri (Acton and Dick, 1976); South
g Ca“ biltong (van der Riet, 1982)
(8 YOue Sitral European bundnerfleisch
Xy m.l et al., 1968) are all classical
thie oS of H’Edt._: preserved through

S Simple but efficient procedure.
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larl t’%hnolog;y has evolved, particu-

Yep,; Sihce the advent of mechanical

Vaty 8eration, towards milder preser-
. “chniques, less dependent on

(301 Se Salting, drying or smoki

St 1g, drying or smoking.

lug bPreference has trailed, tend-
g avor foods of milder flavors
fop tres, which can be kept fresh
Qg Dh‘gel Periods, even though they
“luq Te perishable. Cons equently, not
ht Ee’e‘ﬂ‘th is done nowadays on tra-
Products.
Stugy

f%l S carried out on traditional
unde»r Pres S€rvation methods improve our
ey, ding Of the basis for.their
legg L £ Weness (Shin et al., 1985) or
thl‘o s dltf‘ludtl ve produc ’C«., obtained
1&}31 ! More productive or control-
“Chnologies (Rath, 1980).
V‘“l‘ ti?aJO manufactured in Cuba iz a
15:1 l*:{I South American chargui:
mf‘l Cqp (S8lted beef (Bifani et al.,
L\d& Yo is a very expensive product,
O qulm Prime beef cuts, with a very
g% >4 (typically 45-50 % on the
ight) through a slow and
QD Voy: Process. The product devel-
Dr ey tZ bPeculiar flavor, highly

M by many consunmers.

the im

1;1& rgazf this paper iz to describe

kql('uba SSing method usually employed
Nd present data on the chemi-
Sition of the product.
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MATERIALS AND METHODS

A survey was made of the variants of
the traditional 30-day process usually
employed by different manufacturers.
he basic manufacture procedure is as
follows: prime beef joints are cut in
large sheets (or "blankets”, as they
are called) of meat, of variable zize,
but with a maximam width of 3-4 cm.
Bach "blanket" is spray-pumped in 6 to
8 points with a 200 Bé. brine, up to a
20 % weight increase, and is left
imrersed in a brine of the same con-
centration, at Ze-40 C, during 3 to 5
days.

The meat "blanketz" 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 cnes. 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; IS0,
1978), NaCl (Venegas & AndGjar, 1979)
and pH determinations were carried out
on samples taken daily from a produc-
tion line, along the process of four




batches selected over a 10-month
period.

Damples ast 500 g were paszsed
three ti ough a meat mincer with
a 3 mn pl ixing thoroughly after
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in plastic hags

and kept in fr-g;er storage until ana-

lyzed, not more than a few days later.
Quality control lab results for mois-
ture, NaCl, NaNO2 and pH of the fin-
ished product over a 5-year period
were alzo complled and analyzed.

The water activity of the finished
product was measured with an elec—
tronic hygrometer MNovasina, Ziirich

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.

e Moisture NaCl NaNOZ

Mean

value 6.0 200 o 163
Sibd.

dev. 0.19 7.7¢ T A
No. of

samples 69 s Tt 10

NaNOz analyses were discontinued early
in this plant, since results showed
levels to be much lower than the per-
missible limit.

The mo:t r@muka} ile aspect of these
results is their considerable Vdrldtr

1 iz, EXc_:ept for pH, standard devia-
tions range from 25 to 38 % of the
rean value. This is typical of the
rroduct, as it will be further demon-
strated later on, and is due to a
great mumber of sources of variability
throughout the process, from the

unevenness in the thickness of the meat

"blankets", to the unpredictability of
the drying conditions.
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Figure 1 shows the pH value of 18

samples in-process. Results showW e i5
definite trend, whereas del“blllt
considerable. The lack of a te 11\1611\—
towards acidific d*l\ n iz consisted .
with the absence s in TIE

bt a xxf,)‘l"“:[_:l te

milaes,
would not have been surprising e ‘
(Kérmendy & Gantner, 1”6” Mihalyl
Kérmendy, 1968). The extremely h8”
NaCl concentrations reached in the
product might bear significance in
this respect.

. 05
Flglu‘e 2 shows the variation in T?“ e

ture content of tasajo, expresse” -
fat-free basis, during its manufé®
ing process. Moisture loss is alrﬂv’:
linear with time, not restricted H
the sun-drying phase, but rather
beginning at the very start of t}dlhl’

This is due partly to &

pProcess.
| ‘t'.-— b}(

tion effect on the meat componel™
caused by salt absorption, and 8+ .
an actual loss of water to the 1IYJT 70
sion brine. The brine used in the
cess has a concentration of 20° 7~ t,he
(ca. 21.5 % salt, w/w), just ab@ 671}
lower limit reported by CalloW (

to cause this effect. 1
he variability appreciated in Td}ﬁt ‘
is confirmed here, probably dué: ,_1,,1,;/
only to the unevenness in the £ 50
ness of the meat "blankets”, PUCS o
to irregular fat covering, Vdrldt
in brine injection level betwee! op8
pieces of meat and even hetweel :‘nd
rate portions of the same piece 2
lack of reproducibility in dr¥y ing
conditions.

‘:gd
Salting times, for instance, leé
during the time of the experim®™
between 4 and 10 days, wheress

should be the meximanm.

Figure 3 presents the wrlcitloirl
).

concentration of NaCl in the

of the product:

% NaCl

% NaCl + % Hz20

After only about 3-4 days

a "brine" concentration of 1“ _f O
0

reached, corresponding to a av




0‘81:
Jé; according to the estimation

Tt e dure of Krispien et al. (1979).
' aw is generally recog-

el A - P .
n‘pui A5 safe for the preservation of
(I(‘M ph“h*\ ts at amblent temperature

3 3 198(); "

In

hethe final « tdge of the process,

the S0 called "brine concentration” in

by ltlr"hl@t is higher than salt solu-

the fi’ Would allow. This only reflects

the OOt that solid salt is present in
& Pl‘f;){_h_‘{ct_

ege . L
Drﬂdn:SUrementa in samples of finished
“pgndl gave g result of 0.74, corre-

"€ to the aw of saturated brine.
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dea " L
Hbly but dround a rathf;—:r O

" Value of 45-50 %
Us
ﬂbgu ‘may be due to intense salt
Lh ijtl”ll during the first stages of
Ly, e Ocess particularly during
Ul~l Slon in brine. During dry salting
“(’YYA is also salt absorption, but
SXug ”mutl&' drying also occurs (brine
Begy, Hl;n, actually), so that the
Il’”t \F :’” 1\‘*tWHJIr the =alt and the
Sse - Uhe 50lids remainz more or
\()Ij\ltarlt

1)

|:
%‘Qi\ OhtUhUWt' the variation in pro-
<oy the ent during the process. Apart
W - STeat variability between
R the = 1t can be appreciated that,
i&l g ifk’&e 5 advances into the
Tey, Sase B%e, the tendency towards an
”“npl S in Protein content (due to a

rrk)l 2 oy Oncentys
- Itration effect) becomes
)V k)kl:_

Ext e

T S
L’U”ll idtlhg the trend in the graph
le STV aly out 35 % protein in the

et
Qr“al ter 30- -day processing, which

k
N

S Ccomposition of the product

m‘ ln C e“tlmdte from data such as

Wl tr}I;aE% 15 1_, 'enough o

Sol® ang e CQmpOSlthIl of lean
V‘“l ThclL &llow for expected salt

@ drying loss usually around

835

o0 %.

Table 2 shows the result of one

uwh eftlrmT mn, to@@thwz with actual

JET

LWU samples, one

te composition of
t.irrﬁte('l d"ﬁ' 2 "B" :

c}u:tqul I.‘L.'a,

Protein _Fat NalCl

A B3N6 3 3.6 2200

B S3ue Sl 2002

C 14, 3 15.7
The most =i ﬂhlflfaiﬁ difference in

composition between the Brazilian
sample and the other data lies in the
molsture results. If the Brazilian
sample had been dried to a further 20%
welght loss, its moisture content
would be 30.4 % and its =alt content
19.6 %, auite similar to the other
two. The higher fat cc
Brazilian sample would e
lower

sheJare
e
its

protein content

R S 8 W

Thu=, obtaining a more stable product

bhasically a matter of controlling

salt absorption and drying loss,
something that can be done properly,

in a much shorter time than is done at

present.

CONCLUS ION

Although the results of the survey
followed reasonable overall trends,
sample-to-sample variation is consid-
erable, due not only to raw material
variability, alsc to lack of regu-
larity in the manufacturing process.

hut

Adequate control of salt absorption
and drying loss should suffice to
ensure a much more stable r'ompwltion
of the product, while processing times
can probably be shortened substantial-
it
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Figure 1.— pH vs. processing time

\

’

|

{ "Tasajo' manufacture

7
r
.75 - ) oo O O [
i 0o pt
‘ =
1 8.5 1 0
L4 oo n
8.25 4
oy ]
w e =
~ 6 ! 0
e ] =
O - ~ B o 5
o o 0O O SeE
i i1
5754 O _ ! Sy
i} ] 0
]
M 0 o | =
{ - b =1 )
Ll O 1 0] k)
554 D noooo = 0 o O
il o oo 2l o
e )
1 I. 50 O
! _ o
/ ) T T ¥ T T T T T3
) 4 & 12 ie 20 24 =8 p 74
Time (days)

Figure 2.— Moisture loss in processing

"Tasajo' manufacture
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Figure 5.— Crude protein, fat—{ree I
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