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Background
H urdle tech n o lo g ie s  w ere  u sed  in order to  p reserve broiler f ille t  m eat. S a ltin g , dry in g  and p ack ag in g  w ere  seq u en tia lly  ap p lied  and the  

ob ta in in g  product h as the ch aracteristic  o f  b e in g  an in term ed iate  m oisture m eat product. T h e so  ca lled -ch arq u i ch ick en  m eat w a s the resu lting  
product and p resen ted  ch e m ic a lly  sim ilar  co m p o sit io n  as the traditional charqui b e e f  m eat w ith  w ater activ ity  (A w ) o f  0 .7 0 -0 .7 8  (Sh im ok om ak i 
e t  a l., 1998 , 2 0 0 3 )  w h ich  is  stab le  m icro b io lo g ica lly  (Lara et a l., 2 0 0 3 ) . S orption  iso th erm s (SI) correlate m oisture in  relation  to the A w  o f  
the product. F rom  SI is  p o ss ib le  to  d e s ig n  p ro cesse s  in  order to  ob ta in in g  products w ith  m oisture va lu es to avo id  d ev e lo p m en t o f  u n desirab le  
m icroorgan ism s and to d eterm in e  the storage sy stem . H a lsey  m od e l for  w ater sorption  iso th erm s revea led  to  b e  the b est m o d e l to  predict  
p rev io u sly  the ap p lica tion  o f  hurd le te ch n o lo g y  to  preserve breast ch ick en  m eat b y  sa ltin g  and dry in g  p ro cesses .

Objectives
To eva lu ate the d eh yd ration  and ad sorp tion  p ro cesse s  in  sa lted  and dried b roiler breast m eat and to  adjust H a lsey  m od e l to  the exp erim en ta l

data.

Methods
Charqui Processing: S a ltin g  and d ry in g  o f  b ro iler  b reast m eat, Pectoralis major m., w ere  b ased  on  tech n iq u es d escr ib ed  in  S h im ok om ak i 

et al. (1 9 9 8 ). E ssen tia lly , sa m p les w ere  im m ersed  in  brine, 20 .0%  so lu tion  for 9 0  m in  su b seq u en tly  four m anu ally  tu m b lin gs (tombos) w ere  
carried ou t during d ry in g  sa ltin g  and sa m p les w ere  su b m itted  to  o v en  dry in g  p ro cess during 2  d ays at 35°C  and fin a lly  the ready charqui m eats  
w ere  vacu u m  packed .

Moisture, Aw and NaCl concentration measurements: w ere  perform ed  accord in g  to A O A C  (1 9 9 4 ).
Sorption isotherms: A d sorp tion  and d ehydration  iso th erm s w ere  determ in ed  accord in g  to  the gravim etric m eth od  (Jow itt e t  a l., 1983 ). 

M eat sa m p les w ere  prepared in  cu b es  o f  1cm 3 and added  in  h erm etica lly  c lo se d  p lastic  flasks co n ta in in g  2 5 .0  m l o f  saturated sa lt so lu tio n s, 7 0  
to  100%  R ela tive  H u m id ity  E q u ilib riu m  (R H E ), and k ep t at 3 5 ± 0 .5 °C  in  B O D  ov en  until con stan t w e ig h ts  for  app. 25  d ays o f  p ro cessin g . A w  
w a s m easu red  b y  A q u alab  m od e l C x -2 . A ll  m easu rem en ts w ere  carried out in  quadruplicate.

Halsey model: T h e  deh yd ration  and ad sorp tion  exp erim en ta l data w ere  adjusted  b y H a lsey  m o d e l u sin g  S im p lex  Q u a si-N ew to n  m eth od  in  
S ta tistica ®  5 .0  program  (StatSoft, 1 9 9 8 ) accord in g  to  the equation:

X  =
K

In A w

i
r 2

w here;
x  =  m oisture in  dry b a sis  K  and r2 =  param eters o f  H a lsey  m od e l 

Results and discussion
Table 1 sh o w s adsorption  and d esorp tion  iso th erm s and for both  R 2> 0 .9 3 . r2 va lu e for d esorp tion  cu rve is  1 .5x  sm aller  than adsorption  

curve. A cco rd in g  to  R iz v i et al. (1 9 9 5 )  th e se  v a lu es is the co n se q u en ce  o f  the in verse rela tion sh ip  w ith  the dry in g  p h en o m en a  o f  en ergetic  
potentia l and a lso  w ith  the m eat fibers in teraction s w ith  water. For fresh  m eat, it is n ecessa ry  m ore en ergy  for rem o v in g  w ater m o le c u le s  from  
their internal structure b eca u se  they  are intact, k eep in g  their fu n ction a l properties unaltered . H ow ever , during adsorption  p ro cess  the n ecess ity  
o f  th is en ergy  is  sm aller  d u e to  the structural ch a n g es p rom oted  b y  sa ltin g . r2 va lu es ab o v e  2 .5  in d ica te  that th e se  b io ch em ic a l in teraction s occu r  
at the m eat su rface. O ther param eters d id  n ot p resen t relevant d ifferen ce  b etw een  adsorption  and d esorp tion  m o d e ls .

Table 2  sh o w s d esorp tion  m o d e l in  w h ich  the d ecrea se  o f  m oisture and A w  is  n o ticea b le . H ow ever, th e  pattern o f  th is d im in u tion  is  
differen t s in c e  a great red u ction  o f  m o istu re is n ot fo llo w e d  prop ortionally  b y  the d ecrease  o f  A w  v a lu es at the in itia l step  o f  p ro cessin g . A w  
v alu es w ere  from  0 .9 8 8  to  0 .9 3 3  and m oistu re v a lu es  w ere  7 3 .7  and 66 .2%  for  fresh  m eat and after brine so lu tion  treatm ent, resp ective ly . T h is  
co u ld  b e  ex p la in ed  b y the s lo w  m o v em en t o f  free  w ater from  the interm iofibrilar com p artm en ts to the p erym isiu m  sh eath s and f in a lly  to  the 
outer surface. W h en  dry in g  sa ltin g  treatm ent o ccu rs , particu larly  at tum b lin g  step s, a hursh co n d itio n  is  im p o sed  to m eat sa m p les, co n seq u en tly  
protein  fraction s are denatured and their b io ch em ic a l properties are im paired  and w ater is rem oved  m ore free ly  and  m oistu re drops d ow n  to  
5 2 .9  w h ile  aw  v a lu es g o  d ow n  to  0 .7 5 9 , typ ica l for  the in term ediate m oisture fo o d  products (C h ang et a l., 1 9 9 6 ). A t the se co n d  tu m b lin g  A w  
and m oisture reach the m in im a l and con stan t v a lu es therefore sa ltin g  and dry in g  p ro cessin g  is  n o  lo n g er  n ecessary . A ll th e se  ch a n g es can  a lso  
be seen  in  the F ig . 1.

Conclusions

Halsey model for sorption isotherms can be used as predictive model in order to process by salting and drying broiler breast fillet meat 
ringing up the physico-chemical equilibrium to the meat system.
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Table 1: H A L S E Y  m o d e l param eters for  sa lted  and dried  ch ick en  m eat sorption  iso th erm s at 35°C .

Param eter D esorp tion A d sorption

K 0 .3 6 3 0 .2 9 7

r 2 1 .798 2 .7 7 6

R 2 0 .9 7 0 .9 3

(O B S -P R E D )2 0 .5 3 4 0 .3 1 6

N 52 20

P 0 .0 5 0 .0 5

R2 = coefficient of determination N = number of experimental points p = level of the adjusted model significance

Table 2: W ater a ctiv ity  (A w ), salt con cen tration  (N a C l) and m oisture con ten t, in  w et b asis , ch a n g e  throughout sa lted  and dried  b roiler fillet  
m eat p rocessin g .

P ro cess in g  S teps T im e (h) Aw
M oistu re (w /b )

( g /1 0 0 g )

N aC l

R aw  m aterial 0 0 .9 8 8  (±  0 .0 2 ) 7 3 .7  ( ± 0 .4 8 ) 0 .7 2  ( ± 0 .1 2 )

B rin e S a ltin g  

D ry in g  S a ltin g

2 0 .9 3 3  ( ± 0 .0 1 ) 6 6 .2  ( ± 0 .8 8 ) 5 .9  ( ± 0 .3 7 )

1st T om b o (T u m b lin g) 2 6 0 .7 5 9  (±  0 .0 0 8 ) 5 2 .9  (±  0 .3 6 ) 18 .9  ( ± 0 .3 8 )

2 nd T om b o (T u m b lin g) 5 0 0 .7 4 8  ( ± 0 .0 0 1 ) 52 .1  ( ± 0 .5 0 ) 18 .5  ( ± 0 .4 1 )

l sl O ven  D ry in g  (35°C ) 7 4 0 .7 4 1  ( ± 0 .0 0 5 ) 4 9 .2  (±  0 .3 4 ) 2 1 .2  ( ± 0 .2 4 )

Values between parenthesis means a standard deviation among samples
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