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tryh@ :nzeat and fish include solar
?Ch Drod/or salting and several
SMWS of tUCtS are known in many
b”d Figg he world. In Brazil salted
E?n . beef (“"carne de sol") has
Shite G?Dted for many years but, in
g?at gl the large potential for
mfdutts 0 sheep in such areas
trt Hely ade from these meats are
SQT“tiDnal established. In many
. T P dry salted products the
ay ESDrbi:ved prior to consumption
%r§r Eforg the meat or fish in
VS: Ys i &  preparation of a
Caty o meals. Such meats are
thiring (jEG to institutional
Che, L8 thouﬁspéta et al., 1986).
SQE}CQI 9" is known regarding the
and microbiological

of such products,

We after storage, although
®Stablished that many
Chan mOistgre meats can
98s during storage at
EMperatures that affect
al, qzeiture, flavour and
1981)? ity of the product
Study was carried out to
stability of
prepared as a
istribution 1n

3
Byq "o
dr?iuatee$te
mhduc Saltgy mutton
svslep_suitable for d

.“ffolk

MATE
1. SR
& ETHODS
bred BEWES,
Eh. years old and
But 60 Kg were
slaughtered and the
Overnight at ambient
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temperature (6°2C).

lean meat was cut

After boning the
into cubes (35 to B
and visually separated 1into
and fatty portions. After
holding at 2 2C for 16 hours these
portions were ground through a 8 mm
plate. Half of the lean portion was
then mixed with the fatty portion
(2:1 by weight) 1in order to obtain
one lean meat and one fatty meat
After chemical analysis of
shares mixes were formulated
containing 74.6%
lean to fatty
ratio 2:1), 25% salt
potassium sorbate. After
thorough mixing with a large
stainless steel spoon the blends
were equilibrated at 2°C for 1 hour
and pressed 1nto cakes using a
manual burger press. The amount of
meat pressed (about 300g) and the
pressure applied was kept as
constant as possible to yleld cakes
approximately 11 cm in diameter, g
cm high and weighing about 284 g.

cm3)

lean

shares.
these
to vyield products
meat (all lean or
shares in the
and 0.4%

The cakes were dried in a
circulating air oven (Gallenkamp
Economy Incubator Size 2) at 40 °C

for 48 hours. During this time the
cakes were occasionally turned to
obtain more uniform drying.
The dried salted meat cakes
packed under 29 in of vacuum in
nylon/polyethylene film (two cakes
per pack) and stored at 2 or SO2CT
Some cakes were packed in cellulose
cling film and stored at 30 ©°C. At
regular intervals samples were
removed for analysis.

All analysis were carried out on
samples groun twice through a 4 mm
plate (Kenwood, Model A%20). The
moisture content was determined by
oven drying, protein by Kjeldahl
nitrogen estimation, fat by Soxhlet
extraction with petroleum ether and
ash by incineration at 525 °eC as
described in ADAC methods (1984).
Sodium chloride was determined Dby
dissolving the ash in boling water
and titrating against sodium nitrate
(ADAC, 1984).
Protein solubility
B-mercaptoethanol was determined as
described by Obanu et al. (1973);
the percent soluble hydroxyproline
by the method of Herring, et al.

were

in 3% SDS and %




(1967) and
concentration,
the method of
(1989) .
Reflectance spectra from 700 ‘to 370
nm were determined against magnesium
oxide using a Perkin-Elmer Model 124
reflectance spectrophotometer. Water
activity was measured using Water
Activity System BX=1 (Decagon
Devices, U.5.A.). The sorbate
content of the samples was
determined on filtered methanolic
extracts (11-12 g of meat in 150ml
of methanol containing 25 ml of 0.25
% ethyl para-hydroxybenzoic acid as
internal standard) by absorbance at
234 nm folleowing purification by
anion exchange high pressure liquid
chromatography (Webster et al.,
1986) .

Total aerocbic anaerobic
bacteria, yeast, moulds and
coliforms were estimated by standard

the malonaldehyde
as the TBA number by
Hoyland & Taylor

Inc.

and

procedures (Harrigan & McCance,
156640 %

RESULTS AND DISCUSSION

Proximate composition

Proximate analysis of the meats
indicated that the "fatty" samples

of meat before salting (2 parts lean
trimmings, 1 part fat trimmings,
Table 1) contained about 30% fat
compared to about 15% in the "lean"
samples. After manufacture all
samples laost about 25% moisture
which was compensated for by the
salt concentration also being about
e5% (Table 1). That the salt and
sorbate concentrations are similars
to the levels originally
incorporated into the meats suggests
that even during the drying phase
(40 8C for 48 hrs) most liquid is
lost as drip and not through
evaporation as evaporation would
lead to an increase in the measured
salt and sorbate contents.

Storage Stability
The initial water

activities of the

dried, salted meats were between
0.74 and 0.76 and changed little
during storage even in the product

packed 1in stored at
21520
As oxidative changes

to be of paramount

cling film and

were expected
omportance in
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; £ T
limiting the shelf life ©F wer
products TBA determination® ¢
made at intervals of 15 days: g
°C in  vacuo there Wag,tha“
fluctuation during storage Wldm@
apparent increase during 15 DWV

a dect’eage 4

storage followed by .
al Of

the next 15 - 30 days pal
subsequent increase after 3 ti 09[
60 days storage (Table 2)- P' .4

; ecl
in vacuo there was a steady 9€ P

over 30 days and then an e ch
Although these meats were ¢
under vacuum some oxidative be
during preparation are {m,tﬂ
expected which could account gof®

relatively high initial valu?gﬁlwd
oxygen would of course be dis= " g
and trapped in the meat
vacuum packaging and ri
oxidation could ensué o
storage. However in inte” fte’
moisture meats TBA numbers afe

seen to decrease on storagd® wit!
reaction of malonaldehyd® gy
proteins (Ledward, 1981)'Ccmm{
competing reactions could 2nW %
for the variations seen 17N tdec
Not unexpectedly the samP195 wmex
in air exhibited higher TB re”
but again there was an vaW%
decrease then increase 1“{ th
Interestingly the values han f%
lean samples were higher tsawli
the fatty ones in the stored eéth
yet in the vacuum packed 5am?ecwm
lean sample, as might b€ e>53“ﬂz
exhibited  the  lower  y g%
Obviously TBA numbers aré 5emeaﬂ
indices of quality for tneﬂot ;
since malonaldehyde 15 ¢ %t
abundant end product ° h ﬂw
oxidative changes. Thougn %
assessed by a  trained P el
noticeable  odour chang®® L
detected in any samples- .5 U{Ut
When treated with a SOIUtlolab%d
SDS and 1% B—mercaptoethaﬂmléaw
84% of the nitrogen was 7 h ream
in none of the samples wa? (Tfﬁ
significant change on stor® am ¢
3) although the air stoT® Oumw
were always slightly 1€%° Aty
than those stored in vacudl Ceﬁﬁ
0.85 it is known that ex g
sorbate desorpted meat® W15Diﬂ

solubility . in

marked loss of
when stor€

mercaptoethanol
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A
Hcko *C (Ledward, 1981).

1 r e Thus the
Q exeact1v1ty of these systems
Wre Pected, even in the air
fli,,. S3™ples at 30 °C. It is

ve
reaCt d that sorbate is

I a potential

Uss = In reactions leading to
1?taptoeth solubility in  SDS/B-
mfﬁ) Snd‘ahol {(Dbanu & Ledward,
1;t50f ; In glycerol desorpted
MSS of o W 0.85 there is a marked
“5 ¥ e Orbate when such samples

In air at 37 °C (Webster

i?mleé,lng)_ In the vacuum packed
%S f 3t both 2 and 30 oC, there
mmﬁge, t;oss of sorbate during

® rane” Goncentration being in
Wy Ureg 2: 0.40 to 0.45% when

Parg 15, 30 and 60 days. An
“hm S aéDSs in the air stored
Ogtmwrat' 30 ¢ was seen, the
th3%, 10n after 40 days being
%Sbconte;i>1ends some support to
Slie &ims lon that oxidation of
%SNW 105y be responsible for the

/Bepe,._ > OF protein solubility in

B Br
u"1986)apt09thanol (Webster et

r a5
E bféﬂ claimed that the
rgmﬁhe aemiadlng'to Fhe breakdown
%m“. OXygeprOtElnS in meat also
Umserature N and are‘ gffected by
ey s and Aw '51mllar1y to
8 Ons  leading to loss of
198§thnethsollﬂ3ility in SDS/B-
D) 53“01 (Ledward, 1981,
SEE:DDOFt of this contention
®S wer that the vacuum packed
® relatively stable with
no change being
2C during 60 days
whilst at 30 2°C the
e of the cake were
Dstg o 5 1_\.lgh the outer surface
11ght brown colour and
1ts characteristic
N (Fig. 13
Oxigei to the presence qf
fadeq . Qakes stored in air
iy - Quite rapidly.
ystmally stls one of the
mbceit 1Zble proteins in meat
" hfsing . Seen that dur ing
T oF 1S converted from the
L Fhe native oxy
met~1hlma at 540 and 580
at Pigments (reflectance

4
meaio’ 305 and 630 nm) to
with

type

most

(p
Qfl

mlhim:hd

ankgd

haemoproteins

reflectance minima at about 410, 340
and 630 nm (Ledward, 1971, Fig. 1).
This suggests that during processing
most proteins will denature and
coagulate; this is advantageous
cince it means protein should not be
lost during the desorption process.
An exception to this general rule is
collagen which may be degraded and
colubilised during extended storage
of intermediate moisture meats at
elevated temperatures,; even in the
absence of oxygen (Ledward, 1981).
This often being followed by a
decrease in prolonged storage as
crosslinking reactions dominate.
This degradative reaction, although
little affected by Aw (Ledward,
1985) is very sensitive to
temperature, being markedly slower
at 28 compared to 38 ¢2C (Ledward,
1981). Thus little effect of storage
on this parameter, and 1ts
consequent effect on texture was
expected in these products. This was
found to be the case (Table 4).

CONCLUSION

It is seen that
meats can be kept for up
at 30 °oC with 1little
textural or nutritional
although 1loss of colour
haemoprotein breakdown may occur.
Packaging 1in vacuum though will
minimise this loss in colour and for
centralised manufacture would be
recommended. Obviously at Aw 0.73 in
the presence of high concentrations
of salt, low oxygen tension and 0.4%
residual sorbate microbiological
problems should be non-existent and
analysed after 60 days for
anaerocbes, coliforms,
yeasts and moulds none were
detected. Although the salts needs
to be removed from the meat prior to
consumption this is easily achieved
by washing in water. For example,
the salt content was reduced to
about 2% by soaking the
disaggregated product in 8 times its
weight of water for 10 min and then
repeating the process. Fragments of
meat desalted in this way reabsorb
water to regain an almost fresh meat

these dried salted
to 60 days
loss of
quality
due to

when
aerobes,

appearance.




Al

REFERENCES "Development in Meat 9cieﬁceppﬂ
ed. R.A. Lawrie, Elsevier

ADAC (1984) : Science, London, pp. 159 - 194
Official methods of analysis of the
Association of Official Analytical Ledward, D.A. (1985): meﬁ?
Chemists, 14th ed., Assoc. of Offic. Novel intermediate moistur® 4"
Anal. Chem., Arlington. In "Properties of water U7Muﬂ@ﬁ

ed. D. Simatos & J.L- s
Harrigan, W.F. & McCance, M.E. Martinus Nijhoff, Dordrecht» PP
(1966) : - 463.
“Laboratory Methods in ”qng
Microbiology", Academic Press, Obanu, Z2.A. & Ledward, D.A-
London. Food Chem. 21, S57. "

W
Herring, H.K.; Cassens, R.G. & Obanu, 2.A.; Ledward, D.A. & L ‘
Briskey, E.J. (1947): R.A. (1973):
J. Food Sci.,32, 534. J. Food Technol. 10, 657. y
Gk

Hoyland, D.V. & Taylor, A.J. (1989): Webster, C.E.M.; Allisoms .= °
Int. J. of Food Sci. and Technol. Adelakun, I1.0.; Obanus
(in press). Ledward, D.A. (1986):

Food Chem. 21, 133. ;
Ledward, D.A. (1971): gt
J. Food Sci., 36, 883. Zapata, JeELEws Macedo> ﬂcdﬂ’

Martins, S.C.5. & Vaste
Ledward, D.A. (1981): Mk o loe 41986 3
Intermediate moisture meats. In Bol. da SBCTA, 20, 17.

o grie®

Table 1.- Proximate composition of original meats and the fi”alvcatey

i
salted meat products. Values are Means * Standard deviations of dup! g
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Ty
sﬁi;ﬁ-~ Proximate composition of original meats and the final dried
\\\\\TEat products. Values are Means * Standard deviations of duplicates.
__________ Froch meats  Dried salted meats
Congacr il e = Ty T el oty
oy nts trimmings trimmings products products
e et
Ry i#ﬁe iy 63,78+ 0,30 Sena9 Eaonel 37.48 * 0.08 27.94 + 0.16
Fatjjn ‘o i1 & 0.73 S meleh o (el 19.2a t 07 15 .37 002,
%h(:) 18.41 + 0.23 SR B IR0 1697 £ 0018 3e. 280k SENG L
S“t f 0.84 + 0.01 0.68 * 0.04 27.17 £ 0.14 Pbs231 2 0,21
\\\if) = = 25.01 £ 0.09 e4.19 £ 1.01
e e
M‘misfigﬁal sorbate content of the lean dried salted meat was 0.40% with

less than S%.

" TBa Numbers of dried salted meat products during storage at 30

X ang
S 29C, Values are Means *+ Standard deviations of 4 determinations.
thu TEmp Time (days)
= Ll i e s s e e e e e e
. Vacuum 0 15 30 45 60
L e S SRRttt €
n
2
Faty Yes 3.37+0.22 3.79+0.32 2.32+0.28 2.5720.36 4.19%0.22
y
o
lan Yes 3.95+0.46 5.51+0.52 2.84%0.43 3.3720.60 4.94%0.30
30
Fagy Yes 3.37+0.22 2.61+0.32 1.22%0.11 1.4610.10 1.86%0.15
y
30
N Yes 3.95+0.46 2.84+0.55 1.78+0.27 2.09t0.20 2.8610.41
30
Paty No 3.3740.22 B.6120.33 ND ND 5.30%0.59
y
S 30
B No 3.95+0.46 b.1410.53 ND ND 4.47+0.30
\p |
NQ ____________________________________________________________
' Etermined
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Table 3.- Protein solubility (percent) of dried salted meat produc i
SD5/B-mercaptoetharol sclution during storage. Values are Mear
Standard Deviation of 2 determinations. .

Storage time (days) .
SEOFAGE . & e ey e e T Wit
conditions 0 15 30 60 -
22C/vacuum y g A7
packaging 84.24 + 0.99 87.26 & 0,00 HBO6 16 ES 88.94 -

302C/vacuum L. 1,17

packaging 84.24 + 0.99 B88.68 * 0.44 B85.48 + 0.35 88.25 2

302C/open 5 1‘05

packaging 84.24 * 0.99 T8t N1, 62 79.44 + 0,49 84.60 = e

¥

gé’

: ] ! . 1ted %y

Table 4.- Soluble hydroxyproline content (percent), in dried s3 of &

. 4300l
products during storage. Values are Means * Standard Deviatl®

determinations. _a
atérage ) . Storage conditions o
T TR O L . 2l & el ST L, T ,,—;’
22C/vacuum 302C/vacuum 302C/op€
(days) packaging packaging packaglng_/,/
1,08
0 2.62 + 1.08 2.62 + 1.08 .62 %
A
15 3.69 + 0.27 3.18 + 0.85 4,70 * O
5,43
30 4.28 * 0.56 4.29 + 0.62 2.98 %"
12
45 2.93 + 0.19 2.52 + 1.18 2,61 2 0
0.23
60 0.32 *+ 0.06 2.01 + 1.35 1.63 % L
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REf]ECtance spectra of raw lean meat (A), dried salted meat
y after processing (B) and the outer portion of a cake
at 30 ec, in vacuum, for 60 days (C). Spectra of vacuum packed

QrEdheld in vacuo at 2°C for 60 days were similar to B whilst cakes
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