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The quantity of j e l ly  i , e . t h a t  o f  the meat ju ic e

bound by a d d it io n  o f g e H a tin e ,e x p r e ss e d  as a ru le  in  net

w eight per c e n ts  o f  the can con ten t i s  one o f the b asic

c r i t e r ia  in  estimating the commercial value o f canned ham.

The meat exsudâte i s  the outcome o f  d én atu ration  
o f muscular p ro te in s  under th e in flu en ce  o f therm al t r e a t -

m en t/p & steu riza tion /,T h e q u an tity  o f  t h i s  ju ic e  brieo.ly  

named j e l l y  depends on numerous fa c to rs ,T h e  physico -ch e»  

m ieal c o n d itio n  o f  the t is s u e  p ro te in s  in  raw ham,whose 

ind ices,am ong o th e r s ,a r e  pH and the w ater binding a b i l i t y  

i s  a lso  in flu en ced  to  some e x te n t by the te c h n o lo g ic a l pro

c e s s  and determ ine the s a l t  con ten t a f te r  p ic k lin g  and 

p a rtly  cause dehydration  o f th e h a n .F in a lly  p a s te u r is a t io n  

param eters p lay an im portant r o le  w ith  regard to  the range 

o f app lied  tem peratures and the duration  o f the p r o c e ss .

The present paper d ea ls  w ith  the a n a ly s is  o f  th e re«  

la t io n s h ip  of th ese  param eters and th e q uan tity  o f  j e l ly  as 

w e ll as w ith  the o r g a n o lé p tic a !  q u a lity  o f  carneo, ham based  

on a d e ta ile d  c h a r a c te r is t ic  o f  the developm ent o f  temperatu

res in  the canned b loc su b jected  to  d if fe r e n t  methods o f pa

s t e u r is a t io n .
D énaturation  and I iy d r o lit ic  Oranges Occuring in  Pro

t e in s  during the P a s te u r is a t io n  P ro cess ,
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P a s  t e  u . r  1  z a  t i c n has to f u l f i l l  i v . c  p r

4- .. ....... -M .. .
*>G mm V  C L X  -k j '  v I .. \i> n a tu ro  of p r o t  s i r c  and
t i c  C h & k m i O  £  1 i l  a d e g r o ® , w hich  w - ; / J j j  :

s u i ta b le  f o r  consum ption and a in  optimum q u a l i ty
such as botm dirg, cu.cculor.ce, ter.'a m e s s , f la v o u r  and a pos
s ib ly  U n ite d q u a n t i ty  of j e l l y

"i" n  rr- c - ;  1 n  '  • r .  *]

r a b i l i “ j  » vd: i c h -
V * ■? U . r 1; r  •  - ■» t h i s
th e  re qu i re d  po

leu  de f i n i t e  s t a - a y e  c o n d i t i o n s ,d o t o r -  
t h i s  k ind  o f  p ro d u e t-v c u ld  be m a in ta re d  du ring

¿.' qq a .u r i n a t i o n  with. r e g a rd  to  th e  q u a l i t y  o f  the
>

pro d u c t i s  mainly a m a t te r  o f  the  degree o f  d é n a tu ra t io n ,  
to  which m uscu la r  p r o t e in s  i n  ham a re  s u b je c te d  d u r in g  j 
the  p r o c e s s .

D é n a tu ra t io n  i s  the most c h a r a c t e r i s t i c  f e a t u r e  o f  p ro -  
t e i n s  , w hich does n o t  occur i n  o th e r  l a rg e  m o lecu les  o f  j 
a s i m i l a r  s t r u c t u r e  f o r  example in  p o ly p e p t id e s ,

d i f ¿ c a t i o n  o f  th e  p r o t e in  s t r u c t u r e  has a moremjlh  ̂o rr q i f i c a
p h y s ic a l  or i n t r .
s in g  changes i n
th e  prote in  *• P a r t

T his  i s ciT h is  i s  a g e n e ra l  d e f i n i t i o n  pu t fo rw ard  by Putman 
and d e te rm in e s  th e  phenomenon o f  d é n a tu r â t io n ,w h ic h  a l 
though known i s  ex trem ely  v e r s a t i l e  and only p a r t l y  ex-1 
P la in e d ,

S ince d é n a tu r a t io n  i s  a in t r a m o le c u la r  p ro c e s s  i t  ! 
may to  d e f in e d  on the  p r i n c i p l e  of changes o f  a p h y s i 
co -ch em ica l o r b i o l o g i c a l  n a tu re  o f  th e  p r o t e i n ,

Among th e  most im p o r ta n t  d é n a tu r a t io n  changes  ocou- 
r i n g  i n  p r o t e i n  a rc  the  fo l lo w in g :
'K Reduced s o l u b i l i t y
2 ,  Loss o f  b i o l o g i c a l  a c t i v i t y
3 ,  I c r e a s e  o f  a c t i v i t y  of some c h a r e t e r i s t i c  groups 

/ r a d i c a l s /  o f th e  p r o t e i n
4-, M o d i f ic a t io n s  in  m o le cu la r  c o n f ig u r a t io n  and s i s e .



- - *pigu ra t ion.Th.
' :/3 number o f SH
the most conven.

Th® most com prehensive symptom o f  d é n a tu r a t io n  i s  
th e  r e d u c t io n  of i t s  s o l u b i l i t y « ï r r e r e v e r s ib l e  c o a g u la 
t i o n  i s  i t s  d i r e c t  consequence*

Tlx© lo s s  o f  b i o l o g i c a l  a c t i v i t y  o f  p r o te in s  i s  l i n 
ked with, th e  i n a c t i v a t i o n  of th e  © n e m a tic  system .

The in c re a s e d  a c t i v i t y  o f  f u n c t i o n a l  groups / r a d i 
c a l s /  i s  bound w ith  changes in  
r u l e , i s  e s t im a te d  by m easuring
t h i s  method b e in g  c o n s id e re d  as  the  most c o n v e n ie n t .

The c o n f ig u r a t i o n  of d e n a tu re d  p r o t e in  m o lecu les  i s  
more com plex ,p robab ly  because  o f  th e  p resen ce  o f  l a t e -  
x*al p o la r  c h a in s  im perv ious  to  io n i s a t i o n *  D enatured  p ro
t e i n  m o lecu les  d i s p la y  moreover cons id-arable c o n t r a c t i o n  
/ d e c r e a s e  i n  vo lum e/.

A c l o s e r  i n v e s t i g a t i o n  o f  th e  phenomenon of d én a tu 
r a t i o n  le a d s  to  th e  c o n c lu s io n  t h a t  i t  occurs  i n  v a r io u s  
d e g re e s  depending  on the  magnitude 01 cmanges enanges 
...-■sich ensue i n  th e  p r o t e i n s  under  tlx© in f lu e n c e  ox d i — 
v e r s e  d e n a tu r in g  f a c to r s .T h e  deg ree  i n  which d é n a tu r a 
t i o n  o c c u rs  i n  th e  s t r u c t u r e  and in  th e  p r o p e r t i e s  o f  
p r o t e i n s , depends on t h e i r  k in d  as  w e l l  a s  on the  cha
r a c t e r , c o n c e n t r a t io n  and d u r a t io n  o f  t,._* im l tw iic s
e x e rc is e d  by th e  d e n a tu r in g  a g e n t .

A l l  d e n a tu r in g  f a c t o r s  can  be c l a s s e d  i n  th r e e

groups :
1 .  P h y s ic a l
2 * Chemical 
p .  D io lo g ic a l .

k c a t  i s  one of th e  d e n a tu r in g  f a c to r s ,w h ic h  has 
n i n v e s t i g a t e d  most e o s p r e h e n s iv e ly . l t  i s  a c t u a l l y  , 
1 , which i s  th e  d e n a tu r in g  f a c t o r  whale te m p era tu re  

i s  only a c o e f f i c i e n t  o f  th e  r e a c t i o n  r a t a .
T 'n  te m p e ra tu re  c o e f f i c i e n t  i s  e x c e p t io n a l ly  larg®  

i n  the  c a se  of p r o t e in s  and has  le d  to  the  c o n c e p t io n  j
of c o a g u la t io n  temper a t u r e , o th e rw ise  th e  te m p era tu re  , 
vjh i c h c a u se s  th e  i n a c t i v a t i o n  of p r o t e i n s .F o r  example
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when th e  r a t e  o f common,homogenous r e a c t i o n s  i n  gases  
grows two o r  t h r e e f o ld  w ith  th e  r i s e  of th e  tem p era tu re  
the  r a t e  a t  w hich  d é n a tu r a t io n  ta k e s '  p la c e  i n  p r o t e in s  
a t  the  same p i t c h  in c re a s e d  hundred o r  o f t e n  as  f a r  as
s in  hundred tim es*

h i  te m p e ra tu re s  ex c e e d in g  + 65° C the  r a t e  o f  d én a tu 
r a t i o n  i s  so h ig h  t h a t  p r a c t i c a l l y  i t  nay be s a id  to  oc
cu r  i n s t a n t l y .

D é n a tu ra t io n  a l s o  depends on the  c c n c e n r t r a t i o n  of 
E 'o r  CH'io n s ,w h a t  in  t u r n  a llo w s to  presume th a t-»among 
ethers*»an a e id - b a s i e  e q u i l ib r iu m  i s  a l s o  in v o lv e d  in
the process«

g he i r h a r d t /4 - /  advanced a th eo ry  e x p la in in g  the i n 
f lu e n c e  o f  pH on th e  r a t e  o f  d é n a t u r a t i o n , as the  e f f e c t  
o f  the  i o n i z a t i o n  o f  c e r t a i n  groups .P r o t e i n  becomes de*» 
matured a l l  th e  e a s i e r  th e  n e a re r  i t s  pH i s  to  th e  i s o 
e l e c t r i c  p o in t  .P ro te in s ,w h e re  th e  pH i s  w i th in  the  phy
s i o l o g i c a l
tance  to  d é n a tu ra t io n *

‘ange d is p la y  th e  h ig h e s t  deg ree  o f  r o s i f

M iosine and myogene f r a c t i o n s  a re  th o se  t i s s u e  p ro 
to in s  which are  mainly exposed to  d e n a tu r a tioa*Y fithout 
e n t e r in g  i n to  d e t a i l s  on the  development o f  i n v e s t i g a 
t i o n s  c a r r i e d  out on th e s e  p r o te in s  only c e r t a i n  p ro 
p e r t i e s  which i n t e r e s t  us from  th e  s ta n d p o in t  o f the  j 
p re s e n t  pap er  w i l l  be c o n s id e red *

Myosin i s  in s o lu b le  in  w a te r  b u t d i s s o lv e s  i n  s a l t  
s o lu t io n s ,2 L e  pH of th e  i s o e l e c t r i c  p o in t  e q u a ls  5 A  to' 
5 ,3  / 3/  and the  d e n a tu r a t io n  te m p e ra tu re  v a r i e s  betw een 
>5 to  50° 0 *

Myogena .e 'qsily d i s s o lv e s  i n  w a te r ;  th e  pH of th e  
i s o e l e c t r i c  p o in t  i s  6,3  to  6*7 *B em atura tion  te m p e ra tu -
oe v a r i e s  betw een 55-65'”’ 0*

I:.: p a ste u r ise d  ham the  begin n ing t n e den at u ra  t, io n
’■issue p r o t e i n s  can he observed  a t  te m p e ra tu re s  ave«

-a g in g  4G"»50° O.The p a r t i c u l a r  s ta g e s  o W Ui ■ ir  a t io j

i
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the  d en a tu red  t i s s u e . i t  was found t h a t  meat ¡juices d r i p  i :  
p i c k l e d  pork  s t a r t s  a t  35" 0 and r e a c h e s  i t s  maximum a t  

3G'' C*Th© meat th e n  beg ins  to c o n t r a c t / d e c r e a s e  i n - v o l u r e /  
by about IQ p e r  c e n t  / b / «

m«1!! e t o t a l q u a n t i ty  of1 exsuda te .imam pas• t  e u r i  se d meat 1
u€ 0o rd in g  t o T i lg n e r  and O sinska / 6 , / /  fa ^ Tp ■? r/înp.vTr under
a r a p i d r i s e o f  tem pera t u re  th a n iruder g ra dual warming up
i t was a l s o e l e © r  y © d in a t  a cons Id o ra h l e p o r t i o n  of  the
5 *j - *i •'* • 0 Vi kir 3 X*s le a s e d  when th e  n e a t reach© d th e  tempe r a t u r e
o f 65 *0 «

<;<’ - S '. & r*4̂ .-6 4.1 w v- Vu p o s i t io n  of co lag en JL i a u .1... *¿5 is 0 X & Idoia /h /*î **
th e muscula r  f a s c i a  and the e n t i re  muscle s /&/ t a k e s  pin-
ee p a r a l l e l w ith  th e  de m t u r a t i o n changes of p a r t o f  th
pro ta in s *

Beg in n i ng from  30"" !0 co lag en t r a n s f e r me in t o  g l  u t in e
the p ro c e s s d e v e lo p in g in te n s  iv©ly  a : o v a £0°G .G lut in  a
forms c e l l o ic lal aqueous s o l u t i o n s which co o l  i n to ¡'•/•pn t f*> /- .. X y to c-*
pab le  o f .h o Id ir .g  la rg e quant i  t i e b o f  wate î- / a , 9/ .

The l a r g e s t  q u a n t i t i e s  o f  g l u t in e  a re o b ta in e d from
c o la g a n  by h e a t in g  i t  g r a d u a l ly  up to  bu t no t above CO-

fS
o>wO *If the  h y d r o ly s i s  ta k e s  p la c e  suddenly and under 
h ig h e r  t e m p e r a tu r e s , l a r g e r  q u a n t i t i e s  o f  s im p le r  s u b s ta n 
ce s  such us g e H a to s e  a re  ev o lv ed .T h ese  s u b s ta n c e s  a r e ,  
a s  a r u l e , s o lu b le  in  w a t e r , t u t  l a c k  the  c a p a c i ty  o f  f o r 
ming g e l s / s / *

A ccord ing  to  o b s e rv a t io n s  c a r r i e d  ou t by Kurko / 1 V  
and c i t e d  by Ziemba / 1 0 /  the  r e s i s t a n c e  o f  c o la g e n  to  de
c o m p o s it io n  v a r ie s ,d e p e n d in g  on the  k ind  o f  th e  m usc le , 
when th e  l a t t e r  i s  h e a te d  i n  an u n d o s in te g ra te d  s t a t e *  
Kurko e s t a b l i s h e d  s e r i e s  of muscle r e s i s t a n c e  w ith  r e g a rd  
to  deco m p o sit io n  o f  c o la g e n .F o r  b e e f  the  c o n s e c u t iv e  r e 
s i s t i v i t y  i n c r e a s e s  a s  fo l lo w s :  lumbar m u sc le , l o n g .d o r s i  
J a u sc le ,semimeia.branaceus m u s c le , t r i c e p s  fem orie  m uscle , 
sem itend lneuo  m usc le ,deep  th o r a c ic  muscle*

i
i
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In the case o f m uscles co n ta in in g  sm all amounts 
of con n ective t is s u e  for example in  the  case o f the 
lo n g .d o rs i  musc l e , where decom spooition o f  e d n g e n  
takes p lace a t h igher r a te s ,th e  optimum c c r s isc te n c y  
° f  meat to be obtained  mainly depends on the dénatu
r a t io n  o f muscular prote in s .I n  m uscles co n ta in in g  
larger q u a n t it ie s  o f con n ective t is s u e  and h igh ly  
r e s is ta n t  co la g en ,th e  o b ta in in g  of optimum co n sis ten cy  

bound w ith  the decom position  o f co lagen  w ith in  
the l im it s  o f 25 to 45 per c e n t .

These data in d ic a te  th a t a m o d ifica tio n  in  p a steu 
r is a t io n  methods in  view o f ap p ly ing  lower maximum 
tem peratures as w e ll  as gradual and slow  h ea tin g  
are t h e o r e t ic a l ly  f u l ly  j u s t i f i e d  from the stand p oin t  
of the product q u a l i t y . l t  i s  obvious th a t the techno
lo g ic a l  process must be ca rr ied  out c a r e fu lly  and 
v*’i t h  due o b serv a tio n  o f  hygiene and the raw m a ter ia l  
su ita b ly  s e le c te d  in  order to produce an a r t i c l e
°£ requ ired  d u r a b il ity .

The two ta sk s  of p a s te u r iz a t io n  mentioned a t  
the beginning o f  t h i s  paper are to a c e r ta in  e x te n t  
t r  mutual o p p o s itio n  because the h ig h e st  q u a lity ,  

a r u le ,o b ta in e d  under a gradual p rocess o f  pa- 
ute u r is a t io n  i s  l ia b le  to  e x c it e  o b je c tio n s  w ith  
iQ£ard to the d u r a b ility  of the product.Thus p asteu 
r iz a t io n  in  p r a c tic e  i s  a c e r ta in  kind o f  conpromi- 
2q o f the a fo resa id  co n d itio n s,w h ere  the h igher the 
°hserved degree o f  p ro cessin g -h y g ien e  and grade of 
ttt9 m a ter ia l the more gradually  can the p asteu ri-  
3 “io n  p rocess be performed*

Continous dndsavours can be observed w ith  the 
îra to m itig a te  p a s te u r is a t io n  conditions.U SA  r e -

eu io tio n s  / f o r  im p o rters/,w h ich  requ ire h ea tin ' 
C:f the cen tre o f ham b loc up to  72°C are obsoli u &  •
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Already in  1950 lea d in g  USA meat p la n ts  used such pa« 

s te u r iz a t io n  co n d itio n s  that the inner temperature o f  ; 
hams did not exceed S5.5°C,The maintenance o f th is  temi» 
pereture fo r  approx*180 m inutes s a t i s f i e d  a l l  phycico-j 
chem ical requirem ents*

The gen era l tendency i s  to  p a steu r ize  gradually  as 
fa r  as i t  i s  p o s s ib le ,th e  aim being to  r e le a s e  a pro
duct corresponding to a "cocked” degree fe a tu r in g  orga
n o le p tic  q u a l i t ie s  proper t p  the tr a d it io n a l p a s te u r i
sed p reserv e*This i s  the reason  why an a n a ly s is  o f the  
interdependency o f p a s te u r iz a t io n  param eters and the  
quantity  o f  J e ll?  must be based on p a r a l le l  in v e s t i 
g a tio n s on the degree o f d en atu ration  / 1 J / ,  ’’cook ing " ,a n d  
the o rg a n o lep tic  a n a ly s is  o f the product,7<e s h a l l  not 
be s a t i s f i e d  w ith  c o n d itio n s  e f  p a s te u r iz a t io n  p ro v i
ding a minimum quantity  o f  a f f lu x  but at the same t i 
nt co n tr ib u tin g  even in  a s n a il  degree to the d e t r i -  ] 

ment o f  the o rg a n o lep tic  p rop ertied  of the product.
i

P r o c e d u r e *
I

81.x methods of p a s te u r iz a t io n  fea tu r in g  d if fe r e n t  
parameters /tem perature and t im e / taken from l i t e r a t u -  
r e /1 4 ,1 5 ,1 6 /  ©ur own exp erien ce /1 7 ,1 8 /  and current 
p ra c tice  were in v e s t ig a te d  / 1 9 / »Table I shows pasteu
r iz in g  tem peratures and the duration  o f the process  
ca rr ied  out under th ese method* on cans of uniform  
s i r e .  /T ab le I /»

If©thorns 5 and 6 were adopted as ref® '©nos m ethods. 
The m a ter ia l c o n s is te d  of p a irs  o f hams from C lass IXX 
c a r ca sse s  w ith  w e ll developed m uscles and e f  uniform  
w eig h t»

The hr.a '.vore taken from t ve slau gh terh ouse ¡¿4 
hours a f te r  the anim als were s ia u g h t3 r e d /in te r n a l tem
perature 1£'“80° C/ and then c h i l le d  during 4-8 hours 
under con stan t co n d itio n s  /T em p .* -6 °C .re la tiv e  humidi

ty 9 0 / /*  I

t
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For the purpose of q u a lify in g  the raw m aterial,pH  
and w ater-b ind in g  cap acity  were sy s te m a tic a lly  measured 
in  the hanc at c.4-,4-8 and 72 hours fo llo w in g  s la u g h te r .

The hams were tren  su b jected  to r.cmu 1 te c h n o lo g ic a l  
treatm ent / in j e c t ie n E #p ick lin g ,d r ip p in g ,sm o k in g / under 
uniform co n d itio n s  in  com pliance w ith  techno lo g ic a l  in«* 
s tr u c t lo n e  / 1 9 /  in  fo r c e ,

a f te r  cu n n in g ,fren  each p air of b an e ,one vías p asteu 
r ized  under the in v e s t ig a te d  method the other being
p a steu r ised  under ore o f the re feren ce  m ethods,

gach s e r ie s  o f  experim ents included  s ix  p a ir s  o f  
heme and three or mere r e p e t i t io n s  were performed in  j| 
order to  estim a te  thoroughly the te s te d  method, i

The temperature o f the cen tre  o f  the can and in  the
f

outer la y er  was measured in  eerv era l cane from each 
ser ie s .T h e  cans were t uen opened a f te r  48 hour* and 
subm itted to  te c h n o lo g ic a l a p .r a i t a l  /p e r  cen t o f  j e l ly  
len d in g  e t c , /

The rem aining cane were stored  fo r  about four weeks 
fo llow ed  by te c h n o lo g ic a l a p p ra isa l and system atic  e r -  
C ancleptie e s tim a tio n  in  order to  determ ine the in f lu 
ence c f  the p a r t ic u la r  method o f p a s te u r iz a t io n  on the 
organ o lep tic  p ro p er tie s  o f  the product.

Temperature measurements were taken p a r a l le l  at the  
G eom etrical cen tre of the can and at a point lo ca ted
2 ea  below the su rface  o f the product/appointed  tem
perature o f  the s u p e r f ic ia l  la y e rs /b y  means o f r e s i s - '

an.ee and
i l l©  X’8

mercury therm om eters.
::p©(; \ _ /a p o s i t i o n s  of C C

■own o: i.' i  g . Í
The di; ?ib of tam persture

thermomete r s are
i

s in s id e  the canned
:-an d u r i ng pas t a a r i  z a t  i  o n 
£Uremente sep a ra te ly  for  
Method at four d if fe r e n t  
cdt:© ,Th.e lo c a t io n  c f  the
®2se i s  shown on F ig .3«

. •.•?&£ found by a d d it io n a l me a* 
each p a r t ic u la r  p a s te u r is a t io n  
p o in ts  c f  the ham at- the same 
thermometer* in  the la t t e r



Measurements o f  the pH in  the raw m a ter ia l were con -  
dusted by means o f  the «Eadioraetsr ¿2« type pll-meter 
on the g lu te u s  madius m uscle*w hieh-according to  p r e l i 
minary in v e s t ig a t io n » . i s  b e s t  r e p r ese n tin g  the pH in  
the whole ham#
He a s or eaan t  o f  w a 1;e r —o in d ln g  cap acity?  o f  ha: is used la  
the in v e s t ig a t io n s  were ca rr ied  out by means o f  appa
ra tu s  developed by B la szk iew icz  and By hows Id / ¿ 0 /  
^Principles o f  mg as are meat s i  o f w afer i s  r e le a se d  and j 
absorbed by the f i l t e r  papers under the in flu e n c e  o f  ;j 
co n sta n t d iffe r e n c e  o f  p ressu res* /0#^  atrj/ on a de te r -  
mined surface/28*H p e<i*caj in  a d e f in i t e  p eriod  /4 0  ea -  
eon d s/.S h e r e s u lt  was exp ressed  as the q u an tity  w eight 
o f meat Ju ice absorbed by the f i l t e r  paper 
type« o f  used f i l t e r  -  V3B Hr#388
accuracy o f  m asurem ent/w eigh ing/ « 5 uJg

1*he w ater-b in d in g  ca p a c ity  'was a ls o  measured on
the g lu te u s  madias muscle*

peterm inat.Ion o f c ook ing day-o-. was ca r r ie d  out aecor«; 
ding to  the method su ggested  by C o r e t t i / l j /  a llo w in g  
to determ ine whether the v < t . u l .  part o f  tne ham* 
from which the sample i s  s l i c e 1 fo r  I n v e s t ig a t io n  was'1
su b ject*d u rin g  the s t ip u la te d  t i r e , t o  the a c t io n  o f  ,

£* ' ' te& raratuve exceed in g  ♦ 65 0»
I’ha degree o f  tu r b id ity  o f  the aqueous s o lu t io n  o f  I. 

the meat san ó le  s l i c e d  from the in te r io r  o f  a p a s te a - I 
r ia e d  ham heated  to  the appointed degree a llow ed,w as j
e xpr© s se  d convent ion  a), iy •
+++ « stro n g  tu r b id ity  *coarse flo eeu le& t  
4.4. ** _ ■ an tu rb id i ty*n .jd iur t i  t o  c o a r s e  * 1

su sp en sion
oscu lan t

\\

su sp en sion
+ -  -weak tu r b id ity  f:..r.c‘ H  oscu lan t sus pens io n , sca r

c e ly  p erc ep tib le  
» la ck  o f  tu r b id ity
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¿rgftn o lep tlo  q u a lity , a p p ra isa l o f  the p a steu r ised  hams 
was performed in  a s p e c ia l  lab oratory  arranged fo r  orga«*

h o le p tic  in v e s t ig a t io n s  performed by persons answering  
requirem ents s e t  up by. modern o rg a n o lep tic  a n a ly t ic s .

C o lou r,b ou n d in g*flavou r,su ocu len ce , tend©m eet-, ta s te  
s a l t in e s s  were determ ined in  each p a ir  o f  Lame and th e  
d iffe r e n c e  exp ressed  by means o f  a f iv e  p o in t e©ale,Th© 
sco res  are shown in  T ab l, I I ,

\  911 s ix  hams are shown in  diagram 4—9 , Two p a ir s  o f  th
d ost ty p ic a l  cu rves were s e le c te d  fo r  each method /w ith  
the ex c ep tio n  o f  method 6 0 /7 4 -/:the p a ir  AA fo r  the i n i -

bhe i n i t i a l  tem perature o f  10° C,
Curves A and B r e fe r  to  tem peratures in  the cen tre  

° f  th© ham,the curves A'and B 'to  th e tem perature in  the' 
s u p e r f ic ia l  la y e r s  /m easurem ents o p tio n a lly  2 cm deep 
below the s u r f a c e / ,

Bach p a ir  o f  cu rves re p resen ts  the mean value o f  
l e a s t  th ree  s e r ie s  o f  experim ents and i s  to  be noted, 

-'«re th at the development o f  tem perature fo r  sev era l r e 
p e t i t io n s  o f  the same method o f  p a s te u r iz a t io n  were a l 
most alw ays s im ila r  and the maximum did not © steed 1,5*» 
*°G,

^temperature development curves c h a r a c te r is t ic  fo r  Pa -

4 ^ u r iz a t io n  methods under in v e s t ig a t io n .

The a n a ly s is  o f  the development curves p lo tte d  on 
graphs in d ica ted  th a t each o f  them can be d iv id ed  

*ht0 th ree  b a sic  p a r ts :A **
* Temperature r i s e  up to  ♦ 63°C~ the ra te  a t which the 

tem perature r i s e s  during t h is  period  depends on the  
d iffe r e n c e  o f  the tem perature o f the h ea tin g  medium | 
/w a ter  in  the p a s te u r iz e r /  and o f  the heated  product]

R esu lts and d is c u s s io n .

R e su lts  o f d e ta ile d  tem perature measurements i



n

TV M 1Por t h i s  r e a s o n  th e  in c re a s e  o f  th e  te m p e ra tu re  i s  h ig h 
e r  u n se r  m ethods,w h ich  &t th e  b eg in n in g  o f  th e  p a s te u 
r i s a t i o n .  p ro c e s s  apply more h o t  w a t e r / f o r  example-me
thod  100°/s0°*- /

Q >.

Since the  d i f f e r e n c e  hetw eea  th e  te m p e ra tu re  o f  the  
h e a t in g  w a te r  and t h a t  o f  th e  h e a te d  ham d im in ish e s  w ith  
t i m e , t h i s  phase may be d iv id e d  in to  two s ta g e s :S ta g e  I -  
r e p r e s e n t i n g  in t e n s e  te m p e ra tu re  in c re a s e  and Stage I I -  
when th e  te m p e ra tu re  r i s e s  S low ly .These two s ta g e s  are  
e s p e c i a l l y  d i s t i n c t ,w h e n  p a s t e u r i z a t i o n  i s  c a r r i e d  out 
u n d e r  met h o d s , where a t  th e  b e g in n in g  "nigh and a f t e r 
wards low er w a te r - te m p e ra tu re  a re  a p p l ie d  and a re  l e s s  
d i s c t i n e t  by p a s t e u r i s a t i o n  where the  te m p e ra tu re s  a re ,  

r e v e r s e d .
2 . P e r io d  When the  c e n t r e  o f  th e
■’ a to n n e ra tu re  excee d in g  g h .v h is  p e r io d  i s  very i n .  

p o r t a n t  b o th  because  the  ham a t t a i n s  the  co rrec t o rg a 
n o le p t i c  p r o p e r t i e s  and i r e s  the  s ta n d p o in t  o f  the J 
s h e l f - l i f e  o f  th e  p r o d u c t .u h i s  p’ -n e  oi- s only p artly  
l n t 0  th e  tim e when th e  h e a t in g  o a to r  r e a c h e s  a su ita b ly  
h i - h  te n o e r c tu r e  p ro p e r  to  t " e  p a r t i c u l a r  p a steu r iza 
t io n  m e th o d ,p a r t ly  o v e r la p s  th e  c o o l in g  p e r io d  owing 
to  the  therm al i n e r t i a  o f  th e  p ro d u c t .

« n n c u n e  n e r io d -when th e  i n t e r n a l  te m p era tu re  o f  th e  
ham s in k s  below 65°0 and c o n t in u e s  to  do s o .

B asing  upon th e  a f o r e s a id  d i v i s i o n  a com parison
Of g raphs  4 -9  t y p i c a l  f o r  the  i n v e s t i g a t e d  » « * • « * £  
oj. methods d i f*s a t i o n  m e th o d s ,p ro v es  t h a t  th e  p a r t i c u l a r  ne

f e r  i n i

the r a t e .oof temp>enature ime cea&e i n  t ’:0

the ham i s  L̂*■—xr* p - i s  rate i s  th e highc o

6 a nd 2 and
u

th e s m a l le s t  w i th  u®t h o l s 1

~c *ii t h  methods
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b / th e  p e r io d  when the  ham c e n t r e  i s  exposed to  a tempe
r a t u r e  ex ceed in g  63^0»These p e r io d s  d id d e r  a c c o rd in g  
to  th e  p a r t i c u l a r  methods.The', lo n g e s t  t i n e  under 
which th e  c e n t r e  o f  the ham i s  exposed to tempera* 

>otore exceed in g  63 °C occurs w ith  methods 100^/30' 
and 1G0°/73° /  average 130 m i n u t e s / , t h i s  p e r io d  i s  
somewaht sh o rter  w ith  methods 66w/ 7 °̂ and GO"/7b-'
/  average  105 and $5 m inute s / . I t  i s the  shorete s t  Wit]

met hods 5 2 ° /7 * °  and 50C/ l 0 0 ° / 3 0 ° / 7 5 ^ /  9 c; ■:nu t e s / .
In a l l  c a s e s  howeve:r  i t  i s i o a r e r  t ban the t i me i n -
die a t e d  by C o r e t t i / 1 5 / .

The time d u r in g  •which the  super f i c i a l  1cXj’e r s  of
the ham rem ain  under a temp e r a t u r e  h. igher  th <2, mi /- -v 0 ,-qOj> w

i s a l s o  a c h a r a c t e r i s t i c  f o a t  u r e •
The maximum tempera *u Urn? O  V O ached by the  ham ce n t r e ,

/T / .  Yiith the method 1 0 G°/S0° 4- h -i 4- - V.-u .: . . .X o  w e  p,•pcr a tu n c
‘  c max7

amoum ts  to  70-71°C , w i th  th .e method rs fs ̂  /  r?- 5 ̂ > , t  i s
67-63° C ,w i th  the  met b c d 63" f  r '  u  Q  . .. —

J  f  **T Ui-Cl S0'J/ 7 ^ ° •? -V-x - a r e -  .
rage s 67-63°C and i s ic  we s t w i th  th.c. methods

0when i t  e q u a ls  to  6>**S5.5 0»

d /  The maximum d i f f e r e n c e  i n  te m p e ra tu re s  o b ta in e d  a t  
th e  same tim e between the  c e n t r a  and the  superii«» 
c i a l  l a y e r s  / 2 r t  ~ ^  «*,*/ •0 $ O

T*' * r- h-v «- \ * 1- fT'; O “*S <7'«**'» - —̂0-1 ¿J j.> -V «-%•- *-

d /1  —s t  s ta g e of p a s t e u r i s e
.d ic a te d  props r  t i e s ,  cha rac te r
p a s t e u r i s a t i o n 'm ethods are r on

to d on T ab le  I I I ,

d e i a t i  e r s h ip  1 etween the  cha rac  t e r i s  t i c  n r o per t i e s
of pas t e u r i n a t i o n  methods and the d u a l 1 ty of jelly.».

ij>pe com parison  of p r o p e r t i e s  c>f p a s t e u r i s a t i o n  •
th ods p re s e n te d  on  Table I I I  and i;he r e s p e c t iv e  qua.
4... of the j e l l y  seems to  p o in t  to a m utual r e l a t i o n
ship between th e se  va lu es* F o r  example th e re  ap p ears  
 ̂ dependency between th e  h e a t in g  r a t e  o f  th e  ham I

Z m

■J0



and th e  maximum te m p e ra tu re  a t t a i n e d  by th e  c e n t r e  o f  
th e  v»«™ and th e  q u a n t i ty  of ¿ a l ly  a s  «©11 as  between 
th e  d i f f e r e n c e  i n  te m p e ra tu re s  between the  s u p e r f i c i a l  
l a y e r s  and th e  c e n t r e  and th e  q u a n t i ty  o f  r e l e a s e d  J e l ly  
a s  w a l l  a s  betw een  the  d i f f e r e n c e  o f  te m p e ra tu re s  b et
ween th e  s u p e r f i c i a l  l a y e r s  and th e  q u a n t i ty  o f  J e l ly *

The r e l a t i o n s h i p  between the  independen t v a r i a b l e s j  
1 .  Tem perature in c re a s e  r a t e  p “ '"¿rffT /  x  

2* Time o f  exposure  to  te m p e r .o f  63°C t ^  63 /X  2 /

3 # Ilaximum te m p e ra tu re  a t  c e n t r e  o f  ham TQ ^ x *  ^  ^  3^

¿in Maximum d i f f e r e n c e  between te m p e ra tu re  i n  c e n t r e  of
ham and i n  s u p e r f i c i a l  l a y e r s  /a m p li tu d e  - e s t . - T c . „ j

-13-

/ \  /
and th e  dependent var  
p re s s e d  i n  p e r  cen«s 
ved by com puting the

i a b l e - q u a n t i t y  of j e l l y  / s /  ®X**
of n e t  w e ig h t o f  th® can  was p ro -  
c o r re  l a t  ion  c o e e f f io  i e n t s  ¡Z¿.j

The r e s u l t s  a re  shown i n  Table I  v.
S ince a i l  th e  e m p ir ic a l  v a lu e s  o f  the  c o r r e l a t i o n

c o e f f i c i e n t s  « c o e d  f  .  t h e o r e t i c a l  v a l u e  f c * * * /

one can u i o n  t h a t  l i n e a r  r e g r e s s i o n  xe p ro v .4 .x n x s  
i n d i c a t e s  t h a t  t h e  e x a m i n e d  c h a r a c t e r i s t i c  p r o p e r t i e s

i _ . . . -o>•; /i¿ic i  s iv e  in f lu e n c e  on o f  p a s te  u r i n a t i o n  have a vwj.; u<-c „ i

th e  q u a n t i ty  o f  J e l l y  i n  th e  p r o d u c t .
B e e r e s s io r  c o e f f i c i e n t s  have b e e n  c a l o u l a t e d / a /  

b e t , « V i  and y /2 2 /  i n  o rd e r  to  a s c e r t a i n  th e  
degree a t  which th e  g iv e n  v a r i a b l e  in f lu e n c e s  t n .   ̂

q u a n t i ty  of j e l l y , a n d  whicn nave r-he f w l h ......£
f o r  tb s  p a r t i c u l a r  v a r i a b l e s :  #
f ”  s  - a . , ,  7 0 i  because  p / te m p e ra tu r e  in c re a s e  W

1 1 v a r i e s  w i th in  h ln d re d th s  oi a ?>«« t d l -
c u l a t e  the  c o e f f i c i e n t  a * fo r  0 .01  p -  

am ounting to  0*7^

I

«
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for x ^ a ^  0 . 1 1 7 $ t h is  means that the p ro lon gation  o f the  
time o f  the exposure o f the ham cen tre  to a 
temperature exceed ing  + S3°C by one minute lea  
to  an in crea se  in  the quantity  o f j e l l y  by 

0*117$

for *94$ , maximum tem perature in crea se  a tta in ed  by
the cen tre  o f the ham by 1°0 lea d s to  an inCrea 
of j e l l y  quantity  by 0 .94$

.39$  in d ic a te s  th a t should the am plitude grow 
y 1°C the quantity  o f j e l l y  w i l l  a lso  in crease

y 0 .39$

Contrary to the s t i l l  e x is t in g  assum ption that  
Q. rapid  tem perature in crea se  lea d s to an e x te r n a l coagu la
tio n  o f p ro te in  in h ib it in g  exsu d ation  from the in te r io r  
la y e r s ,th e  obtained  r e s u l t s  seem to  prove th a t the grow
ing speed o f the temperature r i s e  cau ses an im portant in 
crease in  the q uantity  o f  j e l ly . / r e g r e s s io n  c o e f f ic ie n t

V -
The above confirm s o b serv a tio n s conducted by 

l i lg n e r  and O sih sica /6 ,7 / .Analogous r e s u l t s  have been ob
tained in  the same w a y /reg ress io n  c o e f f ic ie n t  a^/ w ith  
t*Qgard to  the range o f tem perature e le v a t io n  in flu e n c in g  

i% tne q uantity  o f  e f f lu x .
I n te r e s t in g  i s  a lso  the dependence between the  

E n t i t y  o f  j e l l y  and the d iffe r e n c e  in  maximum temperatu 
res between the ham cen tre  and the s u p e r f ic ia l  la y e r s  i . e  
tbe degree o f overh eatin g  o f the s u p e r f ic ia l  la y e rs  / r e 
c e s s i o n  c o e f f ic ie n t  a ^ /.

Diagrams 10-13 rep resen t the temperature o f  
tile ham cen tre  fo r  variou s p a s te u r iz a t io n  n eth od s.Ih e  
& a r tic u la r  curves i l l u s t r a t e  the temperature of the ham 
W e r  / a t  the same tim e / as a fu n c tio n  o f the d ista n ce  

■ r̂om geom etr ica l centre o f the can.The curves nave 

. * P arabolic shape.



IL* am plitude  /maximum d i f f e r e n c e  betw een te m p e ra tu re s  
in  th e  c e n t r e  o f  the ham a rd  i n  i t s  s u p e r f i c i a l  l a y e r s /  
depends on the te m p era tu re  o f  tb e  b e a t i n g  water/©speci<

the  i n i t i a l  h e a t i n g  s t a g e /  and i s  the more «rio
te d  th e  h ig h e r  th e  te m p e ra tu re  o f  th e  w a te r  during t h i s

ly  dnri:
ÿ VJv U» W hi v

n s  r  :k
I t  a p p e a rs  th u s  t h a t  any e l e v a t i o n  of t h i s  tem p era tu re  

by V ü  r e s u l t s  i n  an in c r e a s e  o f  th e  j e l l y  amount by 
abou t 0 .4  p e r  c e n t .T h e  c o n c lu s io n  t h e r e f o r e  i s  t h a t  even 
l o c a l  te m p e ra tu re  v a r i a t i o n s  in s i d e  th e  p a s t e u r i s e r  QAj 
d i s t i n c t l y  in f lu e n c e  th e  q u a n t i ty  o f  j e l l y  i n  canned n a n s .

I n  view o f  the d a ta  p re s e n te d  above i t  becomes obv ious  
t h a t  c o n d i t io n s  u n d er  which p a s t e u r i s a t i o n  i s  conducted  
have a d e c i s iv e  in f lu e n c e  on tn e  quantity  o j. j e l l y . m ; . — 
i s #a p a r t  from t h a t  o f  th e  q u a l i t y  of t.ee raw m a t e r i a l ,  
one c f  th e  most im p o r ta n t  f a c t o r s  d e c id in g  the  q u a l i t y  
of p a s t e u r i z e d  ham.

Com parison betw een th e  in f lu e n c e  o f  t h e p a r t i c u l a r  p a r  
' ~~~ y c o n te n t  i n  th e  p r o d u c t .t e u r i z a t i o n  methods on, the, j j

A p r e c is e  sta tem ent on the e f f e c t  which a g iven  p asteu 
r i s a t io n  method e x e r c is e s  in  the j e l l y  co n ten t i s  h inde
red by the varying q u a lity  o f  the raw ¿ la v o r ia l, which, ox-* 
ten  i s  very co n sid era b le  «This v a r ia b i l i t y  i s  ae (»exmined 
by the p h ysico -ch em ica l s ta te  o f  to® m uscles ac ^he time 
o f processing,am ong w hich the most im portant i s  pH ana 
the w ater-b in d in g  c a p a c ity .T h is  cau ses x ix fer o n c es  in  
the j e l l y  con ten t as fa r  as by 100 per cen t or even  more, 
w ith  the samo p a s te u r is a t io n  m eth o d .lt  nay th ere fo re  hap
pen th a t  when comparing the j e l ly  con ten t in  hams p asteu 
r is e d  at d if f e r in g  param eters v a r ia t io n s  occuring w ith in  
the group / o f  the sans p a s te u r is a t io n  met—od/ are larger  
than in t e r —group d if fe r e n c e s  and in  such a case ti.e in 
flu en ce  o f the  p a r t ic u la r  p a s te u r isa t io n  method cannot 
be proved .

I n v e s t ig a t io n s  showed con sid erab le  v a r ia t io n s  ox the
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i'aw m a ter ia l both w ith  regard to  the pH and w ater in ess
w ith in  wide lim its*

In order to  reduce p a rtly  x' the in flu en ce  o f  raw 
m a ter ia l v a r ia b i l i t y  in v e s t ig a t io n s  were performed on 
p a irs  o f  hams/from the same c a r c a s s /  one o f which was 
p a steu r ised  under the method su b jec t to  in v e s t ig a t io n  
the other under the re feren ce  method.

In  order to  prove the e f f e c t iv e n e s s  o f  p a s te u r isa 
t io n  under the method 6 ,method 5 /1 0 0 ° /S 0 ° /  was employ
ed as r e f  ere nee #w h ile  method 6 / 1 0 0 ° / 72° /  was tehen  
as re feren ce  method fo r  the rem aining ones*

She s ig n if ic a n c e  o f the d if fe r e n c e s  in  j e l l y  con
ten t evo lved  by d if fe r e n t  p a s te u r is a t io n  me v.--. 
proved by means o f the S tu d en t's  c r i t e r iu n  /h p /.u h e  
are g iv en  in  the fa b le  Y.

She above data in d ic a te  that method 5 s ig n if ic a n t ly  
d if f e r s  from method S.The la t t e r  cau ses a d is t in c t ly  
le s s e r  j e l l y  con ten t averaging 3 .5  to  4 .5  pe^ Cent, 
w hile from the standpoint o f  the period  the in te r io r  
of the ham i s  exposed to an e le v a te d  tem perature -a.v 
Important fo r  b a c te r io lo g ic a l  reasons-nethod  5 i s  on
ly s l ig h t ly  b e t t e r .

Lower q u a n t it ie s  of j e l l y  were obtained under n e t’ j A 

i/average 5 .4  per cen t/an d  under method 4 / average -'#54 
per c e n t /  and method 3 /a v e r g a g e /6 .5  por c e n t / .

:V
IV was found th a t in  many c a se s  even hams o r ig in a 
t in g  from the same ca rca ss showed d if fe r e n c e s  in
pH And wa te r  ine s s  *
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Table Y p resen ts  e f f e c t s  obtained  under the in v e s t i 
gated methods w ith  regard to  the q ia n t ity  o f  j e l ly  in  
com parison w ith  the re feren ce  methods.To what degree 
do th ese  methods d i f f e r  among each other i s  a lso  a p o in t  
o f  in t e r e s t .

The problem was so lv ed  by means o f variance a n a ly s is  
/ 2 3 / , t h e  r e s u l t s  being p resen ted  on Table V I.

I t  c le a r ly  appears here th a t depending on the p a r ticu 
la r  p a s te u r is a t io n  m eth o d ,d is tin c t  d if fe r e n c e s  occur  
in  the J e lly  co n ten ts,T o  prove the magnitude o f  th ese  
d iffe r e n c e s  con fid en ce in te r v a ls  were c a lc u la te d  for  
the j e l l y  con ten t fo r  each comparable p a ir  o f  methods 
and a two-dim ensioned ta b le  was drawn up fo r  the d i f 
feren ce  in  the mean J e lly  con ten t as per each p a r ticu 
la r  method and i t s  corresponding con fidence in te r v a l  
/T ab le  Y I l / ,

¥7hen the d iffe r e n c e  exceeded the con fidence in te r 
va l i t  was marked as im portant by the s ig n  / + / »Unproved 
d if fe r e n c e s  were marked by the s ig n  / - /

P a irs  o f  methods marked / + /  con sid erab ly  d i f f e r s  
among each oth er w ith  regard to  the quantity  o f J e lly

4

at the le v e l  o f  s ig n if ic a n c e  =0.93

R esu lts  assem bled on Table Y Il in d ic a te  th a t a l l  
the in v e s t ig a te d  methods /w ith  the ex cep tio n  o f  nethoas 
3 and 4-/ show la rg e  d iffe r e n c e  oa tween on— arooher 
w ith  regard to the quantity  of Jelly,T_..e co n secu tiv e  
order o f the methods w ith  regard to  the above i s :  
-p a s te u r is a t io n  under '100W/6 0 ’J' -mean J o lly  con ten t

1 3 «313
„ n « 1 0 0 °/7 2 0-mean J e lly  con ten t

9 .k g /
„ n » CQu/74°-m ean Jelly con ten t

8 .0 2 /
.. « 50o/ l 0 0 o/8 0 o/75°~m3aii jelly con

tent- 6*pk/
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-P a te u r iz a t io n  under 50o/1 0 0 o/8 0 o/7 5 ° /
and 60° /7 4 °  -mean j o l ly  content

— '18 —

As e s p e c ia lly  la rg e  d if fe r e n c e s  in  the mean j e l ly  
content i s  observed between p a s te u r iz a t io n  ca rr ied  ou«

She in flu e n c e  o f the p a s te u r iz a t io n  method on the. dcg::_:e_ 
at which the ham i s  cooked»

Independently o f the problem o f  the quantity  o f j o l 
ly  p a s te u r iz a t io n  must n e c e s sa r ily  cause a d en atu raticn  
o f the meat t i s s u e  to  a degree which w i l l  provide an 
adequately cooked product, ty p ic a l  fo r  a canned preserva*

I t  i s  assumed-as i t  has been mentioned in  the f i r s t  
part o f the present p ap er-th at the ham i s  cooked to a 
s u f f ic ie n t  degree i f  i t s  in te r io r  i s  exposed for  more 
than JO m inutes to  a tem perature exceed in g  63°G*

The C o r e t t i  t e s t  vías chosen  fo r  a sc e r ta in in g  the 
degree in  which hams p a steu r ized  under d if fe r e n t  methods
are cooked.Two hams were subm itted to  the t e s t  from, 
each r e p e t i t io n  o f the p a r t ic u la r  v er s io n s  o f the pasteu." ' 
Sizing process.Resuits are presen ted  on Table V III .

The r e s u lt  / - /  in d ic a te s  a complete lack  o f tu r b i
d ity  ,what means th a t the sample remained fo r  at le a s t  
30 m inutes under a tem perature o f  63 °G*

R e su lts  prove th a t a l l  the p asteu riza tion -m eth od s  
Under in v e s t ig a t lo  correspond to  the C o r e tt i c r ite r ia ...  
in  a p o s it iv e  manner i . e . t h a t  they in d ic a te  a degree 
o f c o o k in g ,recogn ized  as s a t is fa c to r y  by ham manufac
tu rers from w estern  c o u n tr ie s .T h is  i s  a lso  confirmed  
by. the development o f the ham cen tre  /d iagram s Jf-9 /# .
Where even under the most d e lic a te  p a s te u r iz a t io n  me—

»1 M 52° / 74 °  -mean j e l l y  content
5 .4 1 #

at 1 0 0°/80° and the rem aining methods / 4 .23# and m ore/, 
the d iffe r e n c e  between the rem aining methods 1-1
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C1 c* 4* f- - % eq »  w

AmoLrmiLm

e cen tre .0OX th
m inutes UiJ U 4-V

Me oi \jU•c- *¡*3 } i

f  the hams remain.l5? 'wl «' A posed fo r  at le~
to  a temperature exceed in g  63 O'

•P product.

A s e r e o r i c  a n a ly s i s  o f hams p a t e u r i s a d  under d i f f e -  
r  n t  methods was c a r r i e d  ou t f o r  the  purpose of e s t im a 
t in g  th e  in f lu e n c e  of th e  p a r t i c u l a r  method o f  th e  or
gans 1© p txc  p ro p e r t ie s ,  of cn.s produc c*x_..te par^j-C ulur
q u a l i ty  components were a n a ly se d  such us c o l o u r , o u n d i r .

• /» , •
£  u i i <.* u X i^ i i c  s  |  v  g  n a e r h g  1 1  v o u .^ 1 ¿- &.* /  ^

score : thou mentioned 1 efor©—te e  fa ll©  IX/#
to lout pairs ox mi .s were amsly red lo r  eachfLr e e

:me th o d . The qua 1.1.t*y ox sac;h ' ■ ¿Ual «w si ip & a 144 .. j L S ‘It tw ice  ly #

a group o f  f iv e perso  n s •
R e s u l t s  asas imbled on V.l e  X£ prove tV at no s i g n i -

f l e a n t  d i f f e r s n o tea occur i n th e  o rg a n o lo p t la q u a l i fy
of the haras, accord ing to  the ap p lied  p a s te u r isa t io n  
m ethod,w ith  the exception, ox o,ix f  er©roec appe<scolag i--- . 
th e ir  succu lency and bounding,which are fa r  b e t te r  in  
hams p a steu r ised  under slow er methods than i n ’ hams 
su b jec ted  to  p a s te u r is a t io n  under method 100°/30°»

I t  must be noted here th a t co n sid era b le  in d iv id u 
a l  v a r ia t io n s  in  the q u a lity  o f  the p a r t ic u la r  p a irs  

o f  hams are due to i  at ox ta e  m.w i unfc e.rxal*
The in flu e n c e  o f  th e se  p a r t ic u la r  v a r ia t io n s  o f  

q u a lity  i s  fa r  la r g er  than the in flu e n c e  o f the p a r t i
cu lar  p a s te u r is a t io n  method; the q u a lity  o f the p a irs  
o f hams, d esp ite  apply in g  a L iferen t pas teur j.^jaxj.on me
thods i s  very s im ila r , where as c outsider able d iffe r e n c e s  
are noted between the in d i \ id u a l  pairs#

 ̂ jj xua 1 lvl m a - __

The an a lysis, of p a s te u r is a t io n  p ro cesse s  ca rr ied  
out under d if fe r e n t  system s o f  tem peratures proves that



¿ y #
i t  i s  p o s s ib le  to  e x p re s s  n u m e ric a l ly  and a c c u r a te ly  
the  i n f l u e n c e •e x e rc iz e d  by th e  p a r t i c u l a r  components 
of the  p a s t e u r i s a t i o n  p ro c e s s  i , e . t e m p e r a t u r e  in c re a s e  
r a t e , p e r i o d  d u r in g  which th e  i n t e r i o r  o f  the  ham i s  
exposed to  a tem p era tu re  ex ceed in g  63°C, maximum tempe
r a t u r e  a t t a i n e d  by c e n t r a l  p a r t  o f  th e  ham and th e  ma
ximum d i f f e r e n c e s  between th e  te m p e ra tu re s  o cc u rin g  
i n  th e  ham c e n t r e  and i t s  s u p e r f i c i a l  l a y e r s  i n f l u e n 
c in g  th e  q u a n t i ty  of th e rm a l e f f l u x .

These m agnitudes a llow  to  c h a r a c t e r i s e  a c c u ra te ly  
th e  p a s t e u r i s a t i o n  methods and to  e x p l a in  th e  r e s u l t i n g  
¿pppgr'Quces in  ¡je lly  c o n te n t  o b ta in e d  under  each  ox 
them and form a b a s i s  f o r  em ploying such p a s t e u r i z a t i o n  
c o n d i t io n s ,w h ic h  r e s u l t  i n  a s t i p u l a t e d  q u a l i ty  of hams, 
s i m i l a r l y  as  i t  happens by c h i l l i n g  o r  d e e p - f r e e s in g  
o f  m ea t.

Computed c o e f f i c i e n t s  of r e g r e s s i o n  in d ic a t e  t a h t  
the  h ig h e r  e f f i c i e n c y  of method 100°/72°  In  r e l a t i o n  
t o  th e  method 1 0 0 ° /S 0 ° in  view o f  ¡je lly  c o n te n t  re a c h e s  
an average o f  4 p e r  c e n t  o f n e t  w e igh t o f the  can  con
t e n t s , what i s  more th a n  50 per c e n t  i n  r e l a t i o n ^  ^ 
the  mean q u a n t i ty  o f  th e  c o n te n ts  under the  1 0 C % Q V

e th o d s  and c o n s i s t s  mainly on the  lo w erin g  oo.
imum te m p era tu re  a t t a i n e d  by the  in s id e  p o r t i o n  of^
he canned ham from 78° to  60° and a l s o  on d im in ish in g
he te m p e ra tu re  in c r e a s e  r a t e  f r o m, 0 tü

rain#
,,.190oC and i n  d im in is h in g  th e  maximum d i f f e r e n c e

¡etween the te m p e ra tu re s  of the s u p e r f i c i a l  l a y e r s  in  
• e l a t i o n  to  th o se  o f  the  i n t e r n a l  p o r t i o n  of th e  can -

:cd ham from 32 0 ,   ̂ t .
A com parison of the e f f e c t i v e n e s s  of th e  p a r t i c u 

la r  p a s t e u r i z a t i o n  methods s u b je c t  to  i n v e s t i g a t i o n  
M eo p roves  t h a t  i t  i s  a l s o  p o s s ib le  to  reduco " lie r -  
M 1 samage of m uscular t i s s u e  p r o t e in s  d u r in g  p a s te n -
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4-„Method 80o/1 0 0 ° /8 0 o/7 5 °
5 . M 6 0 ° /7 ^ ° ....................
60 " 5 2 ° /7 ^ ° . .................. a e » a o 0 ® » s a o a 9 i » a o « o

© f t 6 Q 6 > » e a o a ® o ô o o o O

With the ex cep tio n  o f method 4  and 5 a l l  the other  
ones d i s t in c t ly  d i f f e r  from each other by the q u a lity

IVo-All the in v e s t ig a te d  methods o f paste u r in a tio n  f u l f i l l  
the O o r e tti c r i t e r io n  i 0e„they cause à s u f f ic ie n t  degree 
o f  d én a tu ra tio n ,ty p ic a l  fo r  a p a steu r ised  canned ham®

Ve The o rg a n o lep tic  q u a lity  o f  the hams p a ste u r ise d  un
der the s ix  in v e s t ig a te d  methods does not show any 
d is t in c t  d if fe r e n c e s  w ith  regard to the p a r ticu la r  
m ethod,w ith the ex cep tio n  o f  succulency and bounding, 
which are better' in  hams p a steu r ised  under slow er me
thods*

VIoThe determ ined dependencies between the p a s te u r isa 
t io n  param étrés and the q u a lity  o f  the is s u in g  pro
duct , e s p e c ia l ly  w ith  regard to the quan tity  o f  the 
j e l l y  perm it to  c o n tr o l the p a s te u r isa t io n  p rocess  
fo r  the purpose o f  o b ta in in g  optimum resu lts©

o f j e l l y  at the s ig n if ic a n c e  o f con fidence =0*01



Table  I ,
p era to res and duration  o f the in v e s t ig a te d  p a s te u r iz a t io n  c y c l e s e



-14 -

•h
N

H
«H ¿

i 
'«* 63 

rt
f-i rt r-<

. 
o

 «P 
©

rd 
rt <jx 

rt, ; s -h
 .-a

fH
IN

 rt JO



ÎÎW.2
S

tj)
*c-Oi'i-•■5<0aO“H+5CÍK!
•Hhh03ÖJr.^Zi6ct-j©t=»©

 
•■' » 
4-a<HOOM«P©'H?!r4.1O©is©á

:
ö

»
s “H

 El 
«H

 
©

 Î-Î 
O

 
et © n» ri *h

ri 
a

 -p
O

 'H
 «H 45 

©
 

£-( +3 
O

 «
 

H

-P
EJ 

CJ 
® 

®
» 

© 
® 

/ 
c!

o a> © Ei ® 4-' © -p n
<5-4 a p © i© 

o H w
<i-l 

El 4-"‘ ^
 

S
f

l 
©

‘H
 

©
 

©
 

M
 

c> E Í 
9-1 

4
»

O E l «O ® 4-1» © O 4-' I
0Et i n 

• «
•H

 
0> ”0 'H

 
a

 X
;-! .ûicj 

©
©

 Ö
 4-1 rrt 

f i Q
 

; 3 ©
 &

 ©
 ©

!H O fl »Ci 4P
a 

O
• 

cl ft ©
o 

o
„ 

:S 
O

 es r-î ;©
0

J 
©

 r.3 »H X
î +'» v 0 A

 
a 

4i 
ii 

v,o
’ 

-4 *i-4 ©
 «*--» f|> S.¡

I í~t 
O

 
E< 

a
 O

 *H
 4»

Ucl
fai

cl
. &

 
o

H
*« i 

o
 

i 
t D

( 
a

F
 ? 

. o
 

4 
©4

Ici rd
O

 
H

ï 
H

 
o

 
r\» t ©

Çp »4 ».o. * w 
•

© r» 
Jr4 © ©4 

¿o> 
©

 
o

j©
 o

 
a

 
4 -: CU-Plo f l ü> o

 
J'..- o -’-»o

taif 
a

•Hf 
O

El
-V

f©
 

8 -H
 

j©
 O

 £
; Gî ® J.
lü

 a
 

, 
©

 
©

 a
y©

 
a, çi . i

n
 

i a
J ' M

'vv

N
!i

H
î

H
ff\i< mcl 

o
 

»H 
O

 
4- *rj
©

 O
 

8
0

 —
1 f'4|

¿I El 
f

 S
'>

»
 ;"••* ?: 

El 
U1 

»»-4 --Î
» P4 a 

-v.
t-l 

» CJ
a

 E4 P
 

©
 ©

 «S 
CU-d'-v.

"1 «
 

O
1 l ©

 c
hC

a
 

d
n

 
y- 

il 
•

•H51.

A
o

O
v0

A
CiJ 

'
HA

A

-NJ 
’

CM
CM 

'
A

fA
1

CM
O

!ft
(.M 

’

\1
A

A
«0

«%
|o

 O
CO CO

V0CV
IrvE

v
f

vo va
V0 vO

!a
o

A
A

A
A

r* -t
O

 ,f 
'

03 *r
r

*
^

i1 
• 1 

t 
!

V"

■Al <t
d-A

l 
•

O
N

O
A

 AJ 
■

O
 A

tw
o

M
M

 
A

CM r* 
» 1 

’«r*
‘ 

«v» 
«>

«» 
«4

<» 
«5

fo
 o

i1

O
 o

i

O
O

A
V

O
 

'
A

O
 

'
■Al A

¡A
it 

■
1i

A
 -t 

*..
A

 f

■
O

A
O

N
O

VO A
A

M
 

•
O

 5t 
•

A
A

M
 M

 
'

P* N”
V*

¡o
o

o
 O

i1

O
 O

¡a
 A

o
o

o
 o

(o
 vo

N- O
A

A
I

l™rt
V*

Í■

V—
t1

t
 ts

A
iO

 
■

1
-

A
A

tv
 M

 
-

r* co 
«

AJ NJ 
'

*4 
«%

M
 CM 

•
M

 P- 
!

|o
 o

O
 o

o
o

 
!

*i
o

o
 o

o
 o

o
o

 
f

r* ît
A

 et
r* KO 

\
Nr-*» »©-*»

r* c*
i¡'

O
 lv

O
IV

V
 <0

!r
r

N- T*
!

r* T
' 

\

1!
ii

it
! 

o
A

| 
'

C
v

i 
ca

IV
'W

'V
.

O
'VO

§
°

O
r*

'

oONAOJ

>AA
A

KO KO

rtaA

OON
AAv

kO A
vo va

O
 Q

 
O

 t A
va -a 

■ i l> va

C
v ’A

iA
 V* 

V“ V» 
«» 

«»
O

 oCV
u

t

a
o

A
A

 
r* t

»
«4 

«»
O

 CO

o
 o

A
O

o
 o

Q
 O

a
o

 
ai Aw>

A
O

N
if NJ
K~ VCk 

O
O

 o

t O
 IV 

• 
A

c
f

Í
 A

VO f
V” V»

O
 O

O
A

V .f
V

 V

A
*"

A
3

*» «
O

 O

O
 o

$
8

A
 O

A;rv
''•VO§oor*
AOA

njr»)
O

-P
\9 r:
A

 il 
—

i 
si

•a

tv
 ca

va va

O
A

O
N

 A

■o o
et t
T* V

"t»
O

 o

Iv
 A

 
et A

l,v o
et A
T* V

1 
o

 
o

O
 o

o
 o

NJ fA
Y* %

-

A
O

 
et LA
T* T*

<4 
«4

O
 O

o
 o

0
 A

01 •*

i va f.o
«ÇN» <*•

■tlv■V,
ova



TABLE IVo
C o rre la tio n  between independent v a r ia b le s  x^-x^ and quantity

o f j e l l y  in  ham.

for D ecrees o f
freedom
V=n™2

The 0 r e t  ie  a 1 e 0 e f  f i e  i  eh t 
o f c o r r e la t io n  nr" fo r  
0,99  p ro b a b ility  le v e l

* Empir ic  al~ coe f  -  
f i c l e n t  o f co r 
r e la t io n  "r"

Xj
x .cL

20 0,537 0 ,819
¿2 0 ,515 0 ,865

6
Z4

22 0 ,515 0 ,675
22 0,515 0,810

TABLE V I0
A n a ly sis  o f  variance <,

Bouroe o f Sum o f Decrees o f Lie an F F ¿i^ni»
v a r ia t i on squares freedom square em piric Oth e o r e 0 f ica n ce

: ju.*G L ’" O d 977,22 5 195,44400 26 ,77 / HI-

¡Error 1204,63 165 7 ,3007 “

T ota l 2181 ,85 170
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TABLE VIIo

D iffe re n c e  in  the  J e l ly  c o n te n t in  p ro d u c ts  under th e  
in v e s t ig a te d  p a s t e u r i s a t i o n  methods»

me
th
c»

*1

method
od

5
13,51

s
9 ,28

2
8 ,0 2

3
6,52

4
6 ,4 5

1
5,41

|

5
15,51 - 4 ,4 5 /+ / 5 ,4 9 /+ / 6 ,9 9 /+ /  7 ,0 6 /+ / 7 ,1 1 /+ /

V
6

9 »48 » 0 ,567 / 1 ,2 6 /+ / n , 7 6 / +/ a , 8 5 /  + / 2 ,1 7 /  +/

cL
8 ,0 2 0 ,886 0,811 C9 1 ,5 0 /+ /  1 ,5 9 /+ / 4 ,5 8 /+ /

I 3
i 6 ,52 0 ,770 0,900 1 ,157 CD 0 ,0 9 / - / 1 ,1 1 / - /

4
6 ,45 0,978 0 ,675 0,962 1,051 C9 1 ,0 2 /+ /

3 ,41  0 ,797  0,70S 0 ,985  1 ,064  0,878
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TüBLS VIII,

the p a s te u r is a t io n  method on the de; 
i s  coolied / d e f i n i t e  hy f  : , O o r e tt i ;

T ¿  e i n f lu e n c e  o f
a t  ./ ic h  the  nan

lie t  hod sample 
o f hen

R esu lt Lief od h r  SQ'-yle 
o f ham

"1

100/60

6 t 
8

14
15 
28 
30 räj

*-r4*
56
69
71

52 /74

57
39
2 /6 0
4 /6 0
6/10

10/60
-w>~ »m- •«.. » » i -miian w i <«■■»■><

61 «c=> 2 8 /60 c>

mû/10 0 / S 0/ 75 %OP 0 60/74 30/60
63/60

M
«S3

67 «» ëf?/60 *=>
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