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stm Sausage sam ples b ased  on b e e f  and lamb m eats were m anu factu red  in  th e  form  o f  non 
h6 _n1-ed i te m s . Two b a tc h e s  o f  th e  p rev io u s  m eat so u rc e s  were p re p a re d  w ith  or w ith o u tthe
Mj
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esv esence o f  s e a so n in g s , i . e . l a c t o s e  and g lu c o s e . Both o f  th e  m anu factu red  sawage sam- 

>CcyrWe:re k e p t f o r  r ip e n in g  a t  room te m p e ra tu re  f o r  21 d ay s ; th ro u g h  which changes t h a t
Lw_ in  fho i r  r>"h om i pal anH nhv.ci pal rnn<;f i fnon f wpr <=> rn n s i HprpH . TV) & i nvpsi-! naf'Pd

Of

isigj1®te r s  in c lu d e ;  pH v a lu e ;  p e rc e n t o f  m o is tu re , p r o te in ,  f a t  l a c t i c  a c id ,  c a rb o h y d ra te s , 
lo s s  as we l l  as p e ro x id e  v a lu e , c o n te n t  & n i t r i t e  and c o n te n t o f  cu re d  m eat p igm ents 

a n a ly s i s  o f  th e  r e s u l t s  was c o n s id e re d  w ith in  r e g r e s s io n  a n a ly s i s  and a n a ly s is
vatian<-o

in  t h e i r  chem ica l and p h y s ic a l  c o n s t i tu e n t s  were c o n s id e re d . The in v e s t ig a te d

ranee.

^  Ury sausage  co u ld  be m an u fac tu re  from  a w ide range  o f  meat s o u rc e s . On th e  o th e r  hand 
?oi8t ePing q u a l i t i e s  o f  such sau sag e  depend upon c u r in g  in g r e d ie n t s ,  s p ic e s  and rem oval o f  
fs Of f e from  th e  p ro d u c t by d ry in g  Anonymous, 1966; M ackenzie, 1966; Anonymous, 1968). I t  
^sabllm portan t to  m ention  t h a t  may a tte m p t to  speed  the  d ry in g  r a t e  u s u a l ly  le a d  to  a n o t-  

° ve r  d ry in g  o f  th e  s u r f a c e  o f  th e  sa u sa g e ; a c o n d it io n  known as c a se  h a rd e n in g . T h is  
*n°n p re d lu d e s  any f u r th e r  a tte m p t to  remove m o is tu re  from  th e  i n t e r i o r  o f  th e  sau sag e , 

lon o f  sau sag e  by th e  t r a d i t i o n a l  m ethod u s in g  aged s a l t e d  meat r e q u i r e s  n i t r a t e  as 
'°V be• agent . On th e  o th e r  hand , th e  e l im in a t io n  o f  th e  u se  o f  n i t r a t e  in  m eat p ro d u c ts  i s  

1i}<3 c o n s id e re d  a l l  o v e r  th e  w orld  by governm ent a g e n t ie s .
I t  i s  o f  i n t e r e s t  to  shed l i g h t  upon th e  o p in io n  o f  Z a ik a  e t  a l . ,  1976 who compared 

200 „fQ sj^logna sausage  c o n ta in in g  Na N02(78-100 ppm) w ith  o th e r  sam ple c o n ta in in g  Na NO3
ïtient _ PPm) from  th e  view  p o in ts  o f  th e  changes in  pH, t i t r a t a b l e  a c id i ty  and c u red  m eat 
..UJr The a v a i la b le  d a ta  p roved  t h a t  low le v e l s  o f  Na N03(100 ppm) gave s a t i s f a c t o r y ,
8 pt Ormat io n  in  th e  f i n a l  p ro d u c ts .  On th e  o th e r  hand , in  some ex p e rim en ts  w ith  b o lo g - 

0f ePate d  w ith  n i t r a t e ,  c o n s id e ra b le  amounts o f  n i t r i t e  w ere found d u r in g  th e  e a r ly  s t a -  
as l e Eermen t a t i o n .  For in s ta n c e ,  a f t e r  4 days o f  f e rm e n ta tio n , th e  n i t r i t e  c o n c e n tra t io n  

3 than  10 ppm.
nd° r y ing  o f  sau sag es  in  th e  r ip e n in g  rooms i s  u s u a l ly  a c h ie v e d  a t  7 .2 - 1 2 .8 £,C, 70-72% 

=4_0 1 5 -20 a i r  changes p e r h o u r; where th e y  rem ain f o r  s e v e r a l  weeks to  p e rm it f u r th e r
ipg o f  th e  d e s ir e d  f l a v o r ,  aroma and t e x tu r e  (M ackenzie, 1966). For economy, s h o r-
1-. d ry in g  p e r io d  o f  any g iv en  sau sag e  sam ples would be d e s i r a b le  so t h a t  th e  p ro d u c t

4 p ^ e .mark e te d  in  l e s s  t im e . The p r e s e n t  work was u n d e rta k en  to  fo llo w  up some chem ica l 
> S 1Cal changes o c c u r r in g  in  b e e f  and lamb sau sag es  d u r in g  r ip e n in g  f o r  21 days a t  room 
tiw ut e .  The a v a i l a b le  d a ta  was compared w ith in  s t a t i s t i c a l  a n a ly s i s .

M^^LAND METHODS:^ -S rx a T il------------

f6sa t i ri ea*- s ° u rc e s :  About 40 kg o f  each  o f  f r e s h  b e e f  and lamb m eats were o b ta in e d  from  El 
t°2eri _ aa la n g h te r  h o u se , C a iro  G o v ern o ra te , EGYPT. The m eat sam ples w ere grounded a f t e r  

-1 8 °c  th ro u g h  on e l e c t r i c  g r in d e r  u s in g  6 in  p l a t e .
Jechg--£“ U olog ica l m ethods: 

O r  1 SmK mr o l -  af-■''•aoert61' ° r  •̂an,h meat t h a t  p re v io u s ly  g r in d e d  th ro u g h  a 6 in  p l a t e  was m ixed w ith  25% 
sam^if o r  48 h - a t  4°C, and th e n  re g r in d e d  th ro u g h  a 1 .5  i n . p l a t e .  The in d iv id u a l  aged 

3 Witllpj-es were d iv id e d  in to  15 kg b a tc h e s  and mixed w ith  sodium n i t r i t e ,  sodium a s c o rb a te  
Ea°v! W:i-th o u t s e a s o n in g s . (L a c to se  0.6% and g lu c o se  0 .4% )as g iv en  in  T ab le  ( 1 ) .

Ca b a tc h  was s tu f f e d  in to  th e  n a tu r a l  sm a ll i n t e s t i n e .  Both o f  th e  m anu factu redUsa,ge
sam ples w ere r ip e d  a t  room te m p e ra tu re  f o r  21 d a y s .

E*Sthods;
.^hg „ ^ a l y t i c a l  m ethods: M o is tu re , f a t  c o n te n t ,  n i t r i t e  (a n a ly z e d  c o lo r i m e t r i c a l ly  by
s?0t<3inae ss  r e a c t i o n ) ,  p e ro x id e  v a lu e s  and p r o te in  ( k je ld a h e l  N x 6 .25) were d e te rm in ed  

(2 t o . t h e  AOAC (1 9 8 5 ). T o ta l  c a rb o h y d ra te s  were b ased  on th e  p h e n o l- s u lp h u r ic  a c id  
al . f e t  a l . .  1956). pH and t i t r a t a b l e  a c id i ty  were perfo rm ed  a c c o rd in g  to  (Z a ik a ,

K 0(J Set
¡0;tv,

~Sn in a tio n  o f  m eat p ig m en ts : F o rm ation  o f  c u red  m eat p igm ents was fo llo w e d  by th e  
o tn se y  (1956) which was m o d ified  by (Z a ik a  e t  a l . ,  1976).

ersion  tn  _____ . . .  n itr o s y l-h e m e  p iqm ents( ppm)__. „„ A540nmx
CUred meat P1 9ments% = t o t a l \ e m e  " p d ^ e n ts  (p g t)  ' x l0 °  = Â- - ~ x

290
680 x 100

640nm
igj, v6r ^ ~ ~ ig t i o a l  a n a ly s i s : M u ltip le  r e g r e s s io n  and a n a ly s i s  o f v a r ia n c e  f o r  f u l l  r e g r e s s -  

g th e ?ftr ^ed o u t  fey th e  SAS com puter program  which was a p p lie d  a c c o rd in g  to  H elw ig(1983) 
e* Ain 6 pC/AT 80286 com pu ter;A v a ila b le  a t  th e  E x p iry  D ate  p r o je c t .  F a c u lty  o f  A g r ic u l

tu re - 31,13 U n iv e r s i ty .
TK^rSiSCUSSioN

9' ( 1 ) *indf j ° ^ chem ica l c o n s t i tu e n t s  o f  th e  b ee f and lamb sau sag e  sam ples t h a t  g iv en  in  
'  The 1Ca^e tlle  main fo llo w in g  p o in ts :

M ing . r e  i s  a pronounced  d escen d in g  p a t t e r n  in  th e  m o is tu re  c o n te n t  a s  a fu n c t io n  o 
e t ip e n in g  p e r io d .  For in s ta n c e ,  th e  m o is tu re  c o n te n t  o f th e  b e e f  sausage
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c o n ta in in g  se a so n in g s  t h a t  was 60.01% reach ed  29.52% a f t e r  21 days o f  r ip e n in g  a t  room te » P 'I.UU k. "  U U  W W  • V  J./W JL. VA €. / • _< C. U 4. 1— v_ J. V-«. W  J. i. —   I
e r a tu r e .  T h is  sim ply  means t h a t  th e  m o is tu re  lo s s  in  th e  b e e f  sausage  w ith in  th e  aforment 
ned r ip e n in g  p e r io d  was 30.49% w ith  a c o rre sp o n d in g  r a t e  v a lu e  o f  0 .7994 . waS

-  The r a t e  o f  m o is tu re  decrem ent in  lamb sausage  c o n ta in in g  seaso n in g  in g re d ie n ts  
0 .7 9 9 4 . So, i t  i s  ex p ec ted  t h a t  m o is tu re  lo s s  in  b ee f sausage  may o c c u rs  in  a f a s t e r  f a t e na 
th an  th e  lamb sam ple. However, th e  c o r r e la t io n  c o e f f i c i e n t  (R 2)betw een m o is tu re  and r ip f n 
p e r io d  was 97.09% f o r  b e e f  sausage  "A" and 97.61% f o r  lamb sau sag e  "AA". The corresponding 
s lo p e  v a lu e s  were -1 .4467  and -1 .40186  (H20% /d a y s) .

-  When th e  p r o te in  c o n te n t o f  th e  same sam ples was c o n s id e re d , th e  d a ta  o f  th e  sam 
t a b le  showed no n o t ic e a b le  v a r i a t i o n s  in  i t s  l e v e l  d u r in g  th e  whole r ip e n in g  p e r io d  in  b° 
b e e f  and lamb sam ples.

-  W ith r e s p e c t  to  th e  f a t  c o n te n t o f th e  same sam ple, th e  d a ta  o f  T able  (2) showed
«■ • • -■ •»—  o  ■■ -• -■ ■ -• -> • <- i *  • — — 1th e  p re se n c e  o f  h ig h e r  "r 2" v a lu e s  betw een th e  changes in  f a t  c o n te n t and r ip e n in g  p e n 0 

b e in g  93.45% in  b e e f  sausage  "A" and 88.54% "AA" in  lamb sa u sa g e . The s lo p e  o f  f a t  reduc 
io n  was -0 .0 1 0 6  (fa t% /day ) f o r  th e  form er and -0 .0 0 9 4  (fa t% /day ) f o r  th e  l a t t e r  w ith  a c° 
re sp o n d in g  s ta n d a rd  e r r o r  o f  0.0309 and 0 .0376  as seen in  th e  same T ab le . -3),

The p re v io u s  f in d in g s  a re  in  c lo s e  to  what had been r e p o r te d  by Lu and Townsend(ly 
The p e rc e n t  o f  w eigh t lo s s  was g iven  in  F ig . (2) from  which i t  was 28.75% in  beef

sau sag e  "A" a f t e r  7 days o f  r ip e n in g  and reach ed  43.65% a f t e r  21 days w ith  a corresponddi"9
f o ld in g  v a lu e  o f  1 .5 .  S lope o f  w eigh t h r s /d a y  was 1.969 and th e  r 2 was 87.65% as seen in.........  tT able  ( 3 ) .  In  c a se  o f  lamb sa u sa g e , th e  w eigh t lo s s  % o f sam ple "AA" reach ed  42.51% by £ t  
end o f  21 days o f  r ip e n in g  which r e p r e s e n ts  a ls o  about 1 .5  f o ld s  o f  th e  w eigh t lo s s  %
7 days o f  r ip e n in g . A s im i la r  p a t t e r n  was n o tic e d  f o r  o th e r  t e s t e d  sausage  sam ples;
"BB" as seen  in  T a b le ( 3 ,4 ) .  However, th e  sh rin k a g e  %, a t r e n d  which c o r r e la t e d  w ith  lo ss  
m o is tu re  o f  th e  same in v e s t ig a te d  sam ples a s su re d  a ls o  th e  p re v io u s  c o n c lu s io n . S im il3 
p a t t e r n  o f  changes was n o t ic e d  by Townsend e t  a l .  (1 9 7 5 ). On th e  o th e r  hand, Uram e t  a l
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(1984) p roved  t h a t  th e  a d d i t io n  o f  em ulsion  to  c o a rs e  ground smoked sausage  e lim in a te d
s i g n i f i c a n t  e f f e c t  o f g r in d  s iz e  on t o t a l  s h r in k a g e . W ith r e s p e c t  to  th e  changes o c c u r te^  
th e  l a c t i c  a c id  c o n te n t o f  th e  in v e s t ig a te d  sam ple; d a ta  g iven  in  F ig . (3) showed th e  f°  
owing t r e n d s .

in

-  There i s  a s te p w ise  in c r e a s e  in  th e  l a c t i c  a c id  c o n te n t o f  b eef o r  lamb sausage 
d u r in g  r ip e n in g  p e r io d s .

-  Such p re v io u s  t r e n d  i s  d i f f e r e d  w ith in  th e  t e s t e d  sam ples. For in s ta n c e ,  th e inC‘r  )
rem e n ta l l e v e l  r a t e  t h a t  was 1.3224 ( l a c t i c  a c id  %/week) in  b ee f sausage  "A" reach ed  ° n^  
1.1816 ( l a c t i c  a c id  %/week) in  b e e f  sau sag e  "B ". The c o rre sp o n d in g  v a lu e s  in  lamb sausag 
a re  1 .3326 and 1 .1386 ( l a c t i c  a c id  %/week) f o r  th e  "AA" and "BB" sam ples r e s p e c t iv e ly -  ^  

The in crem en t o f  l a c t i c  a c id  may be r e l a t e d  to  th e  a c t i v i t y  o f  l a c t i c  a c id  b a c te f  
d u r in g  r ip e n in g  p e r io d s  t h a t  ex tended  f o r  21 days a t  room te m p e ra tu re . When th e  pH value g-
o f th e  t e s t e d  sau sag es  were c o n s id e re d , th e  d a ta  o f  F ig . (4 )p ro v ed  th e  p re se n c e  o f  s l i # ^
rem ent by th e  s t a r t i n g  o f  th e  day 14 w ith  a s l i g h t  f u r th e r  d ro p  in  pH v a lu e s  up to  th e  
o f  th e  21 days o f  r ip e n in g .  Such t r e n d  c o u ld  be r e l a t e d  to  th e  b u f f e r in g  c a p a c i ty  of 
m eat sam ples which r e s i s t  o r  m inim ize the  changes in  pH v a lu e s .  I t  i s  o f  im p o rta n t to  eV* 
to  th e  o p in io n  o f  W ardlaw(1973) who proved  t h a t  l a c t i c  a c id  c o n te n t  producfed d u r in g  f erN a
t a t i o n  o f  summer sausage  rem ained r e l a t i v e l y  co n stan d  (0 .4 7 -0 .5 0 % )from  th e  end o f  fermen 
t io n  th rough  30 days o f  d ry in g . The l a c t i c  a c id  q u a n t i ty  o f  0 .50-0 .73%  a t  30-60 days 2)- 
w ith in  th e  c o n c e n tra t io n  ran g e  g e n e ra l ly  r e p o r te d  f o r  summer sausage  g iv en  by A c to n ,( ly . 
The t o t a l  c a rb o h y d ra te  c o n te n t  o f  th e  sa u sag e ,sam p les  under i n v e s t ig a t io n  t h a t  i l l u s t r 3 
in  F i g . (5) showed a down word t r e n d ,  a f a c t  which co u ld  be r e l a t e d  to  one o f  th e  f o l l o wl
re a so n s :

The a c t i v i t y  o f enzyme t h a t  breakdown th e  p o ly sa c c h a r id e s  to  sim ple  fo rm s.
A c t iv i ty  o f  m icroorgarfism s t h a t  consumed th e s e  sim p le  su g a rs  f o r  t h e i r  growth- 

However, th e  consumed % g iv en  in  th e  same f ig u r e  was h ig h e r  in  th e  p re se n c e  o f t  
added se a so n in g , i . e .  l a c to s e  0.6% and g lu c o se  0.4% which may enhanced th e  a c t i v i t y  o f 
ganism s d u r in g  r ip e n in g .  In  such a s p e c t .  Ten C ate  (1960)and T and ler (1963) proved  th a t  
a tu r a t i o n  o f  s a l t  s o lu b le  p r o te in s  d u r in g  r ip e n in g  o f  d ry  sau sag e  i s  b ro u g h t abou t by 3 
d e c re a se  in  pH due to  th e  p ro d u c tio n  o f  l a c t i c  a c id  by b a c t e r i a l  m etabo lism  o f  carbohyd
t e s  added o r  p re s e n t  in  th e  m eat.

The c u red  meat p igm ents o f b ee f and lamb sau sag es  showed a sh ig h t improvement as se‘
in  F i g s . ( 6 )a n d (7 ) . The improvement r a t e  l e v e l  was 2.0054(% p ig m en t/w eek )in  b e e f  sausage

"A

and 1.7457 (% p ig m en t/w eek )in  th e  b e e f  sausage"B" . In  c a se  o f  lamb sausage  th e  r a t e  o f ,.p, 
vement l e v e l  was 2.0314(% o f  p igm ent/w eek)and  1.7803(% o f  p ig m en t/w eek )in  b a tc h  "AA "and in4 
r e s p e c t iv e ly .  These r e s u l t s  indicated th e  s u p e r io r i t y  o f  th e  sausage  sam ples t h a t  con t * ,
se a so n in g s  o v e r  th e  o th e r  one , i . e .  no added s e a so n in g s . The a fo rem en tio n ed  r e s u l t s  a* 
in g  w ith  Townsed e t  a l . ,(1 9 8 3 )  who found t h a t  c o n v e rs io n  o f t o t a l  heme pigm ent to  th e  
o x id e  heme pigm ent form  was n o t a f f e c te d  by a i r  changes d u r in g  fe rm e n ta tio n , b u t th e  me 
o f  fe rm e n ta tio n  d id  a f f e c t  t h i s  c o n v e rs io n . &g

Changes in  p e ro x id e  v a lu e s  d u r in g  th e  r ip e n in g  p e r io d s  o f  th e  same t e s t e d  sausag^_ 
a re  shown in  F i g . ( 8 ) .  The p a t t e r n  o f  th e  resp o n sed  d a ta  in d ic a te d  a n o t ic e a b le  increm e 
w ith in  th e  f i r s t  7 days o f  r ip e n in g  a f t e r  w hich a c o n s ta n t  t r e n d  was a p p ro x im atly  r e a l  ¿1 
to  th e  end o f  th e  r ip e n in g  p e r io d s .  The c o r r e la t io n  c o e f f i c i e n t  o f  n i t r i t e  h y d ro ly se s  ^  
r ip e n in g  p e r io d s  was 93.78% in  b e e f  sausage  "A" and 96.27% in  b e e f  sausage  "B" as seen . 
T ab le  ( 3 ) .  So, n i t r i l e  h y d ro ly s is  i s  more pronounced in  th e  l a t t e r  sam ple th an  th e  f ° r  ̂ tbe 
To answer what i s  th e  t e s t e d  p a ra m e te rs  t h a t  h ig h ly  c o r r e la t e d  w ith  r ip e n in g  p e r io d s  °  ^  
b e e f  and lamb sau sag e , s t a t i s t i c a l  a n a ly s is  g iv en  in  T ab les  (3 ,4 )a s s u re d  th e  p e r i o r i t y  
changes in  l a c t i c  % and pH fo llo w ed  by c a rb o h y d ra te s .
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^̂Sclusion

Srig-ĵ  M oistu re , p r o te in s  and f a t s  o f  th e  in v e s t ig a te d  b e e f  and lamb sau sag e  sam ples were 
ca]_ ere<i th ro u g h  r ip e n in g  p e r io d s  t h a t  ex tended  fo r  21 days a t  room te m p e ra tu re . S t a t i s -  
tiperj-anal y s i s  proved  th e  p re se n c e  o f  h ig h e r  (r 2) in  th e  m o is tu re  and f a t  changes d u rin g  

in 9- The r e g r e s s io n  a n a ly s i s  and i t s  a n a ly s is  o f  v a r ia n c e  o f  th e  resp o n sed  item s namely 
^9ment tWO sausa<3e sam ples c a rb o h y d ra te  %, pH v a lu e s , n i t r i t e  p e ro x id e  v a lu e , w eigh t lo s s  % 
J9e sv s an|d l a c t i c  a c id  c o n te n t  and were a ls o  g iv e n . S lope  o f  r e g r e s s io n  in  th e  b e e f  sa u s -  
iOtye(j We<̂  a d e c l in e  t re n d  f o r  th e  f i r s t  th r e e  p a ra m e te rs , w h ile  th e  s lo p e  o f  th e  o th e r s  

ffisponj? P o s i t iv e  t r e n d .  In  c a se  o f  th e  lamb sau sag e , th e  s lo p e  o f  r e g r e s s io n  o f  th e  c o r -  
five n ln 9 P aram ete rs  showed a n e g a tiv e  t r e n d  o n ly  f o r  pH and a p o s i t iv e  v a lu e  f o r  th e  o th e r

P aram eters.
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y the  SAS program .
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FIQ (1) CHANGES IN CHEMICAL COMPOSITION OP BEEF 4 LAMB SAUSAGES DURING RIPENING
PROXIMATE COMPOSITION %

FIG (2) WEIGHT LOSS t  OCCURRED DURING RIPENING PERIODS OF THE TESTED SAUSAGES
% OF WEIGHT LOSS 1 SHRINKAGE «

7 day
(BEEF SAUSAGE (A) 
BEEF 8AUSAQE (B) 
¡LAMB 8AU8AGE (AA) 
j LAMB 8AU8AQE (BB)

28.76
28. oa 
28.06 
28.08

14 day« 21 days ahrinkaga %
36.62 48.66 34.14
36.72 44.76 33.12
34.62 42.61 34.02
36.13 43.06 32.36
RIPENING PERIOD8

RIPENING PERI0D8 ( DAYS )
I MOISTURE % S3 PROTEIN % CD FAT %J

WM BEEF SAUSAGE (A) S3 BEEF SAUSAGE (B) 
CD LAMB SAUSAGE (AA) ̂  LAMB SAUSAGE (BB)

•• - CALCULATED ON DRY WEIGHT BA8I8

FIQ (3) RELATION BETWEEN RIPENING AND 
LACTIC ACID % OF THE TESTED 8AU8AQE8

LACTIC ACID %

FIQ (4) RELATION BETWEEN RIPENING AND 
pH VALUE8 OF THE TESTED 8AU8AQE8
pH VALUE8

6.10
6.80

¡u ! b8AU8aqe (B>|L̂ ® 8AU8aqe IAA) 
-^IjAUSAQE (BB)

0 day 7 day# 14 days 21 daya
LAMB 8AU3AQE (BB) 6.63 6.60 6.86 6.80
! LAMB SAUSAGE (AA) 6.64 6.36 6.60 6.60
BEEF SAUSAGE (B) 6.64 6.86 6.63 6.60
[BEEF SAUSAGE (A) 6.66 6.86 6.78 6.63

» RIPENING PERI0D8 RIPENING PERIODS
! Ml BEEF BAUIAOE (A) S3 BEEF BAUBAOE <B) ;1 CD BEEF BAUBAOE (A) 33 BEEF BAUBAOE (B)

L ! CD LAUB BAUBAOE (Ml SSS LAUB BAUBAOE (BB! ■i LAUB BAUBAOE (AA) ̂ 3 LAUB BAUBAOE (BSI
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