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_— --•*—■'** uw luiurna cî CttTUiJUUT H8 1ÜÖ'"U. - - . /MHH.

ä e£ " ^ i ™ rÄ V ^ J ^ S ? T 5 e “ S TÄ f 5 ? M l M ”S” S 5 u ef “a

* 4 ?  ° ; 15 oö/mhh.
upeacTaBÆHBa eflHO SH am eai» HaMaMBaae Ha BpeweTo Ha TepwanaTa oöpaöoTKa.

6 *25 THE RATE OF PENETRATION OF S A L T  INTO COOKED MEAT

Gustavo Andujar
Hortensia Herrera Food Industry Researoh Institute, Havana, Cuba' 
Silvostre Lopez

V * " * 1* »

HagD0^UrQ of traditional bone-in, hot smoked pork joints suoh os hams and
1,30 evolved towards the shortest possible curinr; times, whioh even in the 

V  v<U’ etllL,al- injection can be roduced to 2*i— 72 hours (iCramlioli et al.,19 7 3.;
^  a1*, umpublished data).

'■hg* iti tR8 of interest to consider whether the uniformation of the distribution of 
b S1 0r-. 0a® Products, due to diffusion, continues at an appreciable rate dui’ing 

e t,e of the finished produots.
( fn\10 1’QPoris in the literature on the diffusion of salt in ooolced meat,
<Vjf"<6o<3v * m®at has been thoroughly studied ( Horley, 1977 ), in wet curing 
it ^ Gantner, 1958} Wistreioh et al. , 1959, I 960 j Fox ,19 8 0 ) as well as dry-

is naitions ( Andujar ‘ ~ --- '
cbe

and Tarrazo, 1901 )
°°okod meat situation that will be considered in this paper’.

41,13 methods
muscles were obtained frora pic oaroasses, 2 ^ -7 2 hours 

da«, llatl boQtl oMilled to 2°-it°C. Ail visible fat was trimmed off, 
aGe the dorsal layer of epimysial oonneotive tissue.

s post-mortem, 
takinc care



The intact muscles, wrapped in polyethylene film, were put into a forced
ovln ai l ^ C ,  until a core temperature of 70°C was reached. ^
« . a t  slabs 30 mm thick X oa. 30 mm X oa. 60 mm were then the baseq All

the^otherSurfaces”were°oovered^with&paraff in ^ a v o i d ^

s a v r - S S :

t t o o u ^ T s  tuu plate, and kept in resealable piastre baas at -.5 C until 
not more than 5 days after preparation. .
Chloride content was determined by the method of the A.O.A.C. ( 1 9«0 ).

RESU LTS AND D IS C U SS IO N
The theoretical model considered was a meat slab of infinite ex
h. with one of its surfaces in contact with a brrno. oonSidoi’°a

r r.'i0i-ts Lnv under such conditions lias been thoroua’Uly jotor1
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Where ot stands for the averaa^ oonceutratio^of s a l t ^ i V v J ^ i n  t^ ° tQ,ip0r ^
the time t, d is oo«.nt.a i a a ^  oooffioioat or diffusion.

3^
t^°

etitration ox a \ ' . n~ . ntl.
the experiment, JX is a constant and D is the coefficient or drrfu ^  tl*

o values, expressed as salt mass per unit volume of moat wore toti

t e S i  c ^ i ^ n ( r £ r L r b ^ r ^ a S  Z S ^ i  S T ) .  -

density of cooked moat^- 1 ,07b 
equation — 1,007 C ora

o , . j. ,0 oriu-5-111’
ou“J- for tlio density oí raw moat in tn»

ten*
vet

ji°3 ,/ortioal 3oamont ;( fr • tha
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Analytical results arc summarised in the Table, where t*‘C uteraao salt ,
tne slabs is Given, us well as it's confidence interval (<* = U,0j ) at 
diffusion times.
The Picure presents a plot of loc ( 1 “ ° / d o ^.Vs*,t 
the variation o u q to o 
tie as uro d salt content*

The regression equation was y = _ 0 f0003GU - 0,001393 * ^

with a very close fit, which indicates that lick's Lax; applies under the c^ 7?!
of this experiment, just as in the ease of raw meat ( Wood, 1966; Morley, 
—adujar and Tarraso, 1931 ).
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J Tarraso, 1931 )• - d ti11"
Regression parameters, however, arc somewhat different ° f ^ f h o  G * J >
almost identical conditions for raw meat ( nndujar =u “ ' l 9 ‘
ization of tho epimysial connective tissuo layer ^otatly anects tao s ot 
tranter coefficient, and hence tho intercept, whereas a lsrGor propoitte
"loose" water in the’denatured, cooked meat, could c°‘?
corresponding to a some win j larger value oi D: ( ¡1,0 0* 0 ,0- ) x lo 
od with ( 3,3±0,2 ) x 10 om s for raw meat. ■ deV^ °
noth values arc nevertheless rather close, taking into account the c o n s x ^ .
variability that this value may exhibit ovon unaor ..airly sxuiila ^  tjifl

to thoso rosults, further homogonoization of salt distribution o0fl” j.* 
f i n i s h e d product can be expeoted to occur during storaao. however, us  ̂ „

CONCLUSIONS - u  uS **
* halt diffusion into cooked meat proooeds folloi/inc fiok-s Law, very

docs in raw meat. moat
* A constant value of D, the coefficient of diffusion of salt in oooko

LiS



to ( M 0 * 0 , 0 2 )  X 10-6 CU2s“1 at 2°- /*°c.

°atlbe expootad ;;,lb0jt m °de ra to',t° tIlQ unlforrjatioa or the distribution of sait, 
° lod d u n n G  atorase of tlie finished products. ’

t (hours) % UaCl la/a)
6 0 , 5 1 3 : 0 , 1 1

12 1 , 0 9 ± 0 , 2 9
Zh 2 , 2 0  * 0 , 3 0

*t S ' 1 , 3 9 * 0 , 0 9
7 2 5 , 7 3 * 0 , 2 2

Ja^lo 1.- Average salt content in neat slabs at 
different diffusion tines. Mean valuoa 
and confidence limits for k replioates 
per treatment.

ï'ieure 1 .- Regression of log ( 1 ot/dQ ) over t
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Zusammenfassung»
Ausgehend von den allgemein gültigen Forderungen nach effektivstem Ein»® (Ja0
Rohmaterial und Energie, erfolgt die Darstellung der Randbedingungen
Torgaren auagewählter Rohstoffe zur Koohvurstproduktion,
Im Ergebnis von vergleichenden theoretischen und praktischen Unteren den Terfahren

ohuni#fl

» im Vasserbad bzw. Koohschrank
- der Anwendung verkürzter Torgarzelten
- der Nutzung des HF-Garens
- und der thermlsohen Behandlung mit direkter Dampfeinleitung
werden als Schlußfolgerung ein neues Arbeitsprinzip "das Garen mit die**
elektrischer Viderstandserwärmung” als Torzugsvariante nachgewiesen.




