
í°nDGNE st«bil

'1DRgE F f ,*nd Ba, ZAPATA, DAVE
eston A. LAWRIE

c r tos'
A d  >

ITY OF DRIED SALTED

A. LEDWARD

i>0 C.P

de Tecnología
Universidade Federal 

3G38, Fortaleza, 
Brasil. Department
Biochemistry and

de
do

CE,
of

Food
ft h^5,
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temperature (620. After boning the 
lean meat was cut into cubes (5 to 8 
cm3 ) and visually separated into 
lean 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) in order to obtain 
one lean meat and one fatty meat 
shares. After chemical analysis of 
these shares mixes were formulated 
to yield products containing 74,6*/. 
meat (all lean or lean to fatty 
shares in the ratio 2:1), 25‘/. salt 
and 0.4*/. potassium sorbate. After 
thorough mixing with a large 
stainless steel spoon the blends 
were equilibrated at 22C for 1 hour 
and pressed into cakes using a 
manual burger press. The amount of 
meat pressed (about 300g) and the 
pressure applied was kept as 
constant as possible to yield cakes 
approximately 11 cm in diameter, 3 
cm high and weighing about 284 g.
The cakes were dried in a 
circulating air oven (Gallenkamp 
Economy Incubator Size 2) at 40 2C 
for 48 hours. During this time the 
cakes were occasionally turned to 
obtain more uniform drying.
The dried salted meat cakes were 
packed under 29 in of vacuum in 
nylon/polyethylene film (two cakes 
per pack) and stored at 2 or 302C. 
Some cakes were packed in cellulose 
cling film and stored at 3G 2C. At 
regular intervals samples were 
removed for analysis.
All analysis were carried out on 
samples groun twice through a A mm 
plate (Kenwood, Model A92G). 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 2C as 
described in AOAC methods (1984). 
Sodium chloride was determined by 
dissolving the ash in boling water 
and titrating against sodium nitrate 
(AOAC, 1984).
Protein solubility in 3’/, SDS and l/» 
B-mercaptoethano1 was determined as 
described by Obanu et al. (1975)5 
the percent soluble hydroxypro1 ine 
by the method of Herring, et al.
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(1967) and the malonaldehyde
concentration, as the TBA number by 
the method of Hoyland & Taylor 
(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 CX-1 (Decagon 
Devices, Inc. U.S.A.). The sorbate 
content of the samples was
determined on filtered methanolic 
extracts (1 1 - 1 2  g of meat in 150ml 
of methanol containing 25 ml of 0.25 
'/. ethyl para-hydroxybenzoic acid as 
internal standard) by absorbance at 
254 nm following purification by 
anion exchange high pressure liquid 
chromatography (Webster et al., 
1986) .
Total aerobic and anaerobic 
bacteria, yeast, moulds and 
coliforms were estimated by standard 
procedures (Harrigan & McCance, 
1966) .

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 lost about 25'/. moisture 
which was compensated for by the 
salt concentration also being about 
25'/. (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 SC 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 in cling film and stored at 
30SC.
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pr "=■ re, -■« Aw similarly to
 ̂°tein ions leading to loss of
l9n^Pt0ethS°lubility in SDS/B_ î . in an°l (Ledward, 1981,
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(reflectance
meat°’ 505 and 630 nm) tohaemoproteins with

reflectance minima at about 910, 590 
and 630 nm (Ledward, 1971, Fig. 1). 
This suggests that during processing 
most proteins will denature and 
coagulate; this is advantageous 
since it means protein should not be 
lost during the desorption process. 
An exception to this general rule is 
collagen which may be degraded and 
solubilised 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 
crossiinking 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 SC (Ledward, 
1981). Thus little effect of storage 
on this parameter, and its 
consequent effect on texture was 
expected in these products. This was 
found to be the case (Table 9).

CONCLUSION
It is seen that these dried salted 
meats can be kept for up to 60 days 
at 30 SC with little loss of 
textural or nutritional quality 
although loss of colour due to 
haemoprotein breakdown may occur. 
Packaging in vacuum though will 
minimise this loss in colour and for 
centralised manufacture would be 
recommended. Obviously at Aw 0.75 in 
the presence of high concentrations 
of salt, low oxygen tension and 0.9*/. 
residual sorbate microbiological 
problems should be non-existent and 
when analysed after 60 days for 
aerobes, anaerobes, 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 
appearance.
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T*ble 1 _
5àHpH *" Pro>!imate 

meat products.
composition of original meats and the final dried 
Values are Means 1 Standard deviations of duplicates.

P ̂ jor-
Fresh meats Dried salted meats

Lean Fatty Lean Fatty
trimmings tr imming5 products products

S «-> (V.,

65.95 ± 0.30 55.69 ± 0.51 37.48 ± 0.08 57.94 1 0.16

19.14 ± 0.73 15.38 1 0.47 19.55 ± 0.17 15.37 1 0.57

^  C/.)
18.41 ± 0.53 31.83 ± 0.47 16.97 ± 0.18 35.58 ± 1.94

^  ('/)
W
v n  (*/.)

0.84 ± 0.01 0.68 1 0.04 57.17 ± 0.14 56.53 ± 0.51

- - 55.01 ± 0.09 54.19 ± 1.01

V  ~~
^  e esidual 

fQr of !
sorbate content 

oss than 5*/..
of the lean dried salted meat was 0.407. with

T*ble 5.~ TBA Numbers of dried salted meat products during storage at 30 
B~C. Values are Means ± Standard deviations of A determinations.

fy-QriQtiUrj. "iomp.
lime  ̂aayb )

S c Vacuum 0 15 30 45 60

"  ----------------------
5 Yes 3.37+0.55 3.7910.35 5.3510.58 5.5710.36 4.1910.55

e Yes 3.95±0.46 5.5110.55 5.8410.43 3.3710.60 4.9410.50

^ t t y

3q Yes 3.37±0.SS 5.6110.35 1.5510.11 1.4610.10 1.8610.15

30 Yes 3.95±0.46 5.8410.55 1.7810.57 5.0910.50 5.8610.41

3 o No 3.37±0.35 8.6110.33 ND ND 5.3010.59

hm
30 No 3.9510.46 6.1410.53 ND ND 4.4710.30

NU K,Not
determined

4 0 7



Table 3.- Protein solubility (percent) of dried salted meat 
SDS/B-mercaptoethanol solution during storage. Values 
Standard Deviation of 2 determinations.

products +
are Mea^

Storage 
condi t ions

Storage time (days)

G 15 3G 60

29C/vacuum 
packagi ng 84.24 ± 0.99 87.96 ± 0.00 83.61 ± 0.25 88.54 ±

309C/vacuum
packaging 84.24 ± 0.99 88 .6 8 ± 0.44 85.48 ± 0.35 88.85 ±

309C/open  ̂Q t
packaging 84.24 ± 0.99 80.53 ± 1.62 79.44 ± 0.49 84.60 i

Table 4.- Soluble hydroxypro1ine content (percent) 
products during storage. Values are Means ± 
determinations.

, in dried sal ted ^  £ 
Standard D e viatiofl

Storage 
T i me

(days)

Storage conditions

22C/vacuum 30°C/vacuum 302C/open
packaging packaging package

0 2.62 + 1.08

15 3.69 + 0.27

30 -p- ru CD + 0.56

45 2.93 + 0.19

60 0.32 0.06

2.62 + 1.08 

3.18 ± 0.25 

4.29 ± 0.62 

2.52 ± 1.18 

2.01 ± 1.35

2.62

4.70

± i.o8 

+ 0.19

2.98 ± O.^3

2.61 i 

1.63 ±

0.13

O-03 ^
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1-~inimeri.eflstance spectra of raw lean meat (A), dried salted meat 
S£0r *a^ely after processing (B) and the outer portion of a cake 
ca|<eed at 30 SC, in vacuum, for 60 days (C). Spectra of vacuum packed 
stor-S in vacuo at 22C for 60 days were similar to B whilst cakes

in air at 30 2C for 60 days were similar to C at all locations 
ln the sample.
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