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O rg a n o le p tic  E v a lu a tio n  o f  I r r a d i a t e d  M utton S teak s  and Sausage
#-#■ *-#■

H.A.EI-MAN8Y .I.M.HASSAN ,A. G•EL-WARRAKI ,M.F.HUSSEIN
* F a c u lty  o f A g r ic u l tu r e  (M o sh to h o r), Z agazig  U n iv e r s i ty ,  M oshtohor, E gypt.
** F a c u lty  o f A g r ic u l tu r e ,  Ain-Shams U n iv e r s i ty ,  C a iro  Egypt.

In  th e  f i e l d  o f  i r r a d i a t i o n  p re s e r v a t io n  o f m eat, one o f th e  most im p o rtan t p o in ts  to  be e 
ta c k le d  i s  th e  lo s s  o f q u a l i ty  a f t e r  lo n g  s to ra g e  p e r io d . So. th e  o rg a n o le p tic  changes *e 
s tu d ie d  in  th e  i r r a d i a t e d  m utton m eat(200 , 300 and 500 K r a d ) ,  s te a k s  and sa u sa g e , cold 
s to re d  a t  2°C + 1°C. The s t a t i s t i c a l  a n a ly s i s  f o r  th e  o rg a n o le p tic  e v a lu a t io n  o f 8 p a n e l' 
i s t s  was found_to  be i n t e r e s t .  A f te r  15 days o f s to ra g e  th e  u n ir r a d ia te d  sam ples f a i l e d  
s ig n i f i c a n t l y  and became in e d ib le ,  w h ile  th e  i r r a d i a t e d  s te a k s  and sausage  rem ained edit-1- 
A f te r  25, 35 and 45 days th e  i r r a d i a t e d  sam ples w ith  200, 300 and 500 K rad  re s p e c t iv e ly  
f a i l e d  s ig n i f i c a n t l y  and th e  sam ples w ere judged to  be u n a c c e p ta b le .

INTRODUCTION
P re s e rv a t io n  of food  by i r r a d i a t i o n  i s  one o f th e  t r u l y  p e a c fu l Uses o f a tom ic energy . 
D uring th e  p a s t  20 y e a r s ,  th e  p o s s i b i l i t y  o f u s in g  atom ic  r a d ia t io n  f o r  t h i s  purpose has ,, 
a r i s e n  g re a t  i n t e r e s t  in  many c o u n t r ie s .  R esearch o f  unp receden ted  m agnitude o f food i r r® 
i a t i o n  h as  been co n d u c ted , w ith  re s p e c t  b o th  to  th e  tech n o lo g y  of th e  p ro c e ss  and to  the 
w holesom eness o f i r r a d i a t e d  food f o r  human consum ption . AS a r e s u l t ,  i t  h as  been demons'^ 
r a te d  t h a t  a number of a p p l ic a t io n s  o f io n iz in g  f o r  th e  p r e s e rv a t io n  o r  p ro c e s s in g  of f° 
a r e  a lre a d y  te c h n ic a l ly  f e a s i b l e ,  and t h a t  food so t r e a t e d  under s p e c i f ie d  c o n d itio n s  ca 
s a f e ly  be used a s  food f o r  man.
By a p p ly in g  th e  r a d ia t io n  p ro c e s s ,  th e  s to ra g e  l i f e  o f some food s t u f f s  may be extended 
c o n s id e ra b ly  a t  b o th  room te m p e ra tu re  and under r e f r i g e r a t i o n ,  e s p e c ia l ly  when i t  i s  VT . sv  
e r ly  packaged. The method i s ,  - th e re fo re ,  w e ll ad ap ted  to  th e  p re s e n t  tre n d  tow ard th e  di 
r i b u t io n  of packaged food s t u f f s  and m ech an iza tio n  in  th e  food in d u s t r y .  ^
Many in v e s t ig a to r s  s tu d ie d  th e  e f f e t  o f i r r a d i a t i o n  and co ld  s to ra g e  on p r o te in ,  postmof 
l i p i d ,  w a te r  h o ld in g  c a p a c ity  and p l a s t i c i t y  o f meat and f i s h  (M iyauchi e t  a l .  1966; SoJ- 
v ie v ,  1966 ; K rilo v a  and L isk o v sk a ia , 1968; Kamal e t  a l .  , 1970; K o sa ric  e t  a]_. , 1973 and 
Uchiyama and Uchiyama, 1979). In  th e  p re s e n t  w ork, o rg a n o le p tic  p r o p e r t ie s  of i r r a d ia te  
m utton s te a k s  and sau sag es  were e v a lu a te d .
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MATERIALS AND METHODS
M a te r ia ls ;  /
T h is  s tu d y  h as  been c a r r ie d  out on m u tto n 'le g  meat o f abou t 20-24 months o ld .  Sixteen gpi> 
m utton  le g s  were o b ta in e d  from th e  m a rk e t’ a t ,  E l-A zhar D i s t r i c t  in  C a iro , 6 h o u rs  post  ̂
g h te r in g .  The bones were removed and meat were c u t in to  s re a k s  abou t 70 gms each and °^ e  
eq u a l th ic k n e s s  o f about 5 cm. The b o n e le s s  m utton meat were d iv id e d  in to  two groups; .¿> 
f i r s t  was sim ply  packed a s  syeaks and th e  second was so lded  to  sausage  a f t e r  b e in g

Sausage p ro c e s s in g ;  . er
Sausage was made by m incing  a p a r t  o f b o n e le s s  m utton le g s  u s in g  an e l e c t r i c  meat mi'O 
h a v in g  p o res  o f abou t 4 mm in  d ia m e te r . A d d itiv e s  u s u a lly  used f o r  m utton sausage i n
i . e .  s a l t  and s p ic e s ,  were added to  th e  minced meat in  th e  fo llo w in g  p e rc e n ta g e s :
1 .5  %  sodium c h lo r id e  g ra d e , t a b le  s a l t  and 0 ,5  %  powdered s p ic e  mix composed o f :  . 0̂ es'
4 0 .7  %  coriandum , 16.1 %  c h i l l i  p e p p e r, 12.9 %  cinnam on, 9 .7  %  b la c k  p e p p e r, 5 .6  $
4 .2  %  cubeb , 2 .4  %  nutm eg, 2 .4  %  cam fun, 2 .4  %  g in g e r ,  1 .6  %  sesame s e e d s , 1 .2  %  cut 
and 0 .8  %  cardam on. ut
Sodium c h lo r id e  and s p ic e s  were mixed th o ro u g h ly  w ith  minced m eat, th e  m ix tu re  eas P /* 
a f i l l i n g  m achine f o r  p ack in g . The p ack in g  m a te r ia ls  were n a tu r a l  m utton c a s in g s  whi® 
c lean ed  up and washed th o ro u g h ly  v a r io u s  tim es  and th e  o u te r  f a t  t i s s u e s  were removed* ¿ 
sausage  m ix tu re  was s tu f f e d  in to  th e  n a tu r a l  m itto n  c a s in g s  and th e  sau sag e  was a r ta  
in to  p a i r s .  One sausage  vías about 10 cm lo n g  x 1 .5  cm d ia m e te r .

cm
P ack ing  and r e f r i g e r a t i o n :
A. The m utton s te a k s  were packed in  p o ly e th y le n e  bags of ab o u t 22 cm lo n g  x 16 — Q
and th e  th ic k n e s s  was abou t 0 .03  mm, 4 s te a k s  o f  ab o u t 250 gms were packed in  each P 
y le n e  bag . ,
B. The sim ple sau sag es  were packed in  s im i la r ,  p o ly e th y le n e  bags m entioned b e fo re ,
in  every  p o ly e th y le n e  b ag . . - *
These bags o f b o th  m utton s te a k s  and sausage  were se a le d  by a h o t i r o n  b a r ,  th e n  Pu 
co o l in  th e  r e f r i g e r a t o r  f o r  3 h rs  a t  2 °C.

to

I r r a d i a t i o n  p ro c e s s : Ot of
Tile paoked meat and sausage  were t r a n s p o r te d  to  th e  M iddle E a s te rn  R eg ional Radio {2 
C en te r f o r  Arab C o u n tr ie s  a t  Dokki "G iza" where th e  r a d ia t io n  tr e a tm e n ts  were aPpla®jjJ"OCX 1U1 nia u wwuuuj.j.ca w w w  ̂ w - ~ v w ~ a. _ — -na Qi.>
h r s  a f t e r  s la u g h te r in g ,  u s in g  a "NORATOM N0RC0NTR0L" C obalt 60 Gamma C e ll Indoor *>¿04 
Gamma i r r a d i a t i o n  was c a r r ie d  ou t a t  adose r a te  of 100 rad  /  s e c . The a p p lie d  ra d i0 
were a t  exposu re  l e v e l s  o f  0 , 200, 300 and 500 K ra d .
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® utton s te a k s  and sausage  sam ples were s to re d  in  a  r e f r i g e r a t o r  a t  2 C + 1 C, and th e  
ea were p e r io d i c a l ly ,  a t  z e ro  tim e and ev e ry  5 days p e r io d , drawn f o r  o rg a n o le p tic  

^ n a t i o n s .
A
w  °d o r, J u ic e n e s s ,  c o lo r ,  o v e r a l l  q u a l i ty  and f l a v o r  a f t e r  b la n c h in g  were th e  main p a ra -  
iJ®*s c o n s id e re d  h e r e in  f o r  m eat and sausage  a s  th e  o rg a n o le p tic  p r o p e r t i e s .  In  o rd e r  to  
t^ iu a te  tine q u a l i t y  a f t e r  coo k in g , m utton s te a k s  sam ples u n tre a te d  and t r e a te d  w ith  th e  
jty e<i l e v e l s  o f  r a d i a t i o n ,  b o ile d  in  1 .5  %  sodium c h lo r id e  s o lu t io n  f o r  10 m inu tes and 
C ee<i o r g a n o le p t i c a l ly .  The sausage  sam ples were t r e a t e d  s im i la r ly  w ith  one e x c e p tio n  th a t  
V  ^ o i l in g  was c a r r ie d  ou t in  ta p  w a te r . The composed com plete in cp m p le te  b lo ck  d e s ig n  

aP p lied  a s  e x p la in e d  by C o rn e ll and S ch reckengost (1 9 7 5 ). The p a n e l i s t s  were asked  to  
v num erica l v a lu e s  from  1 to  10 to  e v a lu a te  t h e i r  a c c e p tan c e  to  th e  t e s t e d  t r e a tm e n ts .  

°h ta in e d  d a ta  w ere su b je c te d  to  a n a ly s i s  o f v a r ia n c e  and LSD v a lu e s  were c a lc u la te d .

, RESULTS AND DISCUSSION
i ^ e( l )  shows th e  av e rag e  sc o re s  o f  th e  o rg a n o le p t ic  p r o p e r t ie s  o f th e  m utton s te a k s  and 
! Sages u n ir r a d ia te d  and i r r a d i a t e d  w ith  d o ses  of 200, 300 and 500 K rad.
fn® t h i s  t a b le  i t  could  be concluded  th a t  a f t e r  1 day o f s to ra g e  a t  2°C th e r e  were s ig n i -  
i u f t  d i f f e r e n c e s  betw een 0, 200, 300 and 500 Krad t r e a t e d  m utton sam p les . Sausage sam ples 

hot show s i g n i f i c a n t  d i f f e r e n c e s  betw een th e  i r r a d i a t i o n  t r e a tm e n ts ,  w h ile  th e  u n tr e a -  
^ Sam ples showed s ig n i f i c a n t  d i f f e r e n c e  compared w ith  th e  i r r a d i a t e d  sam ples.

5 days s to ra g e  under th e  c o n d it io n s  in  t h i s  p r e v a i l in g  experim en t th e re  were no s ig -  
C lcan t  d i f f e r e n c e s  betw een th e  u n i r r a d ia te d  and th e  i r r a d i a t e d  sampLes. T h is means t h a t  

changes d e te c te d  in  th e  i r r a d i a t e d  sam ples a f t e r  th e  f i r s t  day o f s to ra g e  d isa p p e a re d  
^ 5 days o f  s to ra g e  and th e  u n tre a te d  and i r r a d i a t e d  sam ples cou ld  no t be d i f f e r i n t i a t e d .

15 days o f  s to ra g e  th e  c e n t r a l  sam ples were s ig n i f i c a n t l y  in e d ib le ,  w hile  th e  t r e a t e d  
w ith s to o d  t h i s  s to ra g e  p e r io d  and even a f t e r  20 days w ith o u t s ig n i f i c a n t  d i f f e r e n -  

¡k CUe to  th e  r a d i a t i o n  le v e l  u sed , w h ile  a f t e r  25 days o f s to r a g e , th e  sam ples which were 
^ by th e  200 Krad le v e l  were s i g n i f i c a n t l y  in e d ib le .
ta*1" 30 days o f  s to ra g e  th e r e  a re  no s i g n i f i c a n t  d i f f e r e n c e s  betw een th e  sam ples o f  m utton 
W o r sausage  i r r a d i a t e d  w ith  300 Krad and w ith  500 K rad , w h ile  a t  th e  35th  day o f  s to -  
¡H ! hnder th e  same c o n d i t io n s ,  th e  300 Krad were s i g n i f i c a n t l y  unaccep ted  o r g a n o le p t ic a l ly  
V *  m utton s te a k s  sa m p le s . A lthough th e  LSD f o r  th e  o v e r a l l  q u a l i ty  o f th e  sausage  samp- 
St ^ e a te d  w ith  300 and 500 Krad a f t e r  35 days o f s to ra g e  was 2 .2  a s  seen  from t a b le  ( 1 ) ,  
V Ji 300 Krad t r e a t e d  sam ples were co n s id e re d  u n s u i ta b le  f o r  human consum ption when com-

w ith  500 Krad t r e a t e d  ones.

JitK1" 40 days o f s to ra g e  th e  500 Krad t r e a te d  sam ples were s t i l l  a c c e p ta b le  o r g a n o le p t ic a l ly  
ltvg^verag e  sc o re s  of 5 .2  and 5 .4  f o r  o v e r a l l  q u a l i ty  o f sausage  and m utton s te a k s  r e s n e c -V

\
ito  ®eans t h a t  to  p ro lo n g  th e  s to ra g e  p e rio d  o f m utton s te a k s  and sausage  to  about 40 d ay s , 
^5-ÿ ihg r a d i a t i o n  dose o f 500 Krad re v e a le d  s u i t a b le  in  com bination  w ith  th e  s to ra g e  a t  
W  w hile th e  u n i r r a d ia te d  could  n o t w ith s ta n d  more th a n  10 days under th e  same s to ra g e  
“t r i o n s .  The i r r a d i a t i o n  dose o f  300 Krad was s u i t a b l e  f o r  e x te n d in g  th e  s to ra g e  p e rio d  
l̂ C tto n  s t e a k s ,  and sausage  to  a p e rio d  o f n o t more th a n  30 d a y s . On th e  o therhand  th e  

at i ° n dose o f 200 Krad ex tended  th e  s to ra g e  p e r io d  to  ab o u t 20 days a t  th e  co ld  s t o -
c° n d i t io n s  a s c r ib e d  h e r e in .
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T able 1: A verage s c o re s  o f  o rg a n o le p tic  p r o p e r t i e s  o f m utton s te a k s  and sausage  irradiate"3 
w ith  d i f f e r e n t  doses o f gamma ra y s  and s to re d  a t  2°C.

S to rag e  p e rio d  
(d a y s )

Organole p t i c  
p r o p e r t ie s

R a d ia tio n  le v e l  
o f m utton s te a k s  

0 200 300 500

(K .r a d ) 

L . S. D.

R a d ia tio n  le v e l  (K .rndT 
o f m utton sausage  

0 200 300 500 L .S .D .

1 Odor 9 .3  8 .9  7 .6  7 .3 0 .7 8 .7  7 .9  6 .8  6 .9 2 .7J u ic e n e s s 8 .9  8 .6  7 .3  7 .7 0 .7 8 .9  8.1 8 .2  7 .2 0 .8
C olor 9.1 8 .4  6 .5  5 .9 1.1 8 .9  7 .6  7 .8  7 .0 0 .9Over a l l  q u a l i ty 8 .9  8 .6  6 .8  6 .8 0 .9 9.1 7 .9  8 .0  7 .9 0 .8
F la v o r  a f t e r  b la n c h in g 8 .3  8 .4  6 .3  6 .8 0 .7 8 .6  7 .4  7 .7  7.5 0.6

5 Odor 8 .2  7 .8  8 .3  8.1 0 .8 8 .3  8 .2  8.4 8 .4 o.6
J u ic e n e s s 7 .6  8 .0  7 .6  8 .0 1 .0 8 .2  8 .0  7 .8  8 .3 0.5C o lo r 7 .3  7 .7  7 .9  7.6 1 .0 8 .3  7 .5  8 .0  7.6 e .8Over a l l  q u a l i ty 7 .3  7 .7  8.1 7.6 0 .8 8.1 7 .7  8 .2  8 .0 e .7F la v o r  a f t e r  b la n c h in g 8 .0  8 .3  7 .8  7.6 0 .7 8.1 7 .8  7 .9  7 ,9 0 .7

10 Odor 7 .8  7 .9  7 .6  7.6 0 .6 6.1  7 .6  7 .9  7 .8 0 .8J u ic e n e s s 7.1 7 .6  7.1 6 .9 0 .8 6 .9  7 .8  7 .5  7 .6 0.5C o lo r 7 .0  7 .6  7.1 6 .6 1 .0 6 .3  7 .7  7.6 6 .6 0.6
Over a l l  q u a l i ty 7 .5  7 .6  7 .4  6 .8 0 .8 6 .4  7 .6  7 .8  7 .9 0 .8
F la v o r  a f t e r  b la n c h in g 7 .6  7 .6  7 .4  6 .8 0 .8 6 .8  7 .8  7 .6  7 .9 0 ,7

15 Odor 4.1 7 .0  7 .2  6 ,9 0 .9 2 .7  7 .4  7 .4  7 .4 1.2Ju ic e n e s s 4 .5  7 .4  7 .4  6 .0 0 .7 5 .3  7 .3  7 .4  7 .4 1.2C o lo r 4 .1  7.1 7 .2  6 .4 0 .9 3 .8  6 .9  7 .0  6 .4 1.2
Over a l l  q u a l i ty 3 .8  7 .9  8.1 6 .9 0 .9 4 .0  7 .5  7 .3  7 .4 T.8
F la v o r  a f t e r  b la n c h in g 6.1  6 .6  6 .4  5 .5 1.1 5.1 7 .4  7 .3  7 .2 1.6

20 Odor 7 .8  7.1 7 .6 0 .6 7 .6  7 .6  6 .8 0 ,8
Ju ic e n e s s 6 .5  6 .5  5 .9 1.4 1.0
C o lo r 6 .4  6 .5  6 .2 1 .0 7 .0  7.1 6 .2 0.9
Over a l l  q u a l i ty 6 .4  7 .2  6 .6 .0 .7 6 .9  7 .0  6 .7 0.7
F la v o r  a f t e r  b la n c h in g 7 .8  7.1 7.6 0.6 7 .4  7 .0  5 .9 1.5__

T able 1: (C o n tin u ed )

R ad ia tio n , l e v e l ( K. rad  ) R a d ia tio n  l e v e l “TTTraO'
S to ra g e  P e rio d O rg a n o le p tic o f  m utton s te a k s o f m utton sausage

(d ay s) P r o p e r t ie s 0 200 300 500 L .S .D . 0 200 300 500 I.B .U -

25 Oder ' ..3 .8  7 .1  6 .7 2 .0 4 .3  6 .3  6 .3 ---- -^.1
J  u ic e n e ss 3 .8  7 .7  7.1 1.4 4 .4  6 .3  5 .9 °*6C olor 3 .3  7 .7  7 .0 1 .7 4 .4  6.1 5 .7 °*7Over a l l  q u a l i ty 2 .3  7 .7  7 .0 1.6 4 .4  6 .7  6.1 1.7
F la v o r  a f t e r  b la n c h in g 3 .8  7.1 6 .7 2 .0 3 .8  5 .4  6 .4 O-8

50 Odor 5 .0  6.1 0 .8 6 .4  5.1 1.0
J u ic e n e s s 4 .8  6 .8 0 .8 5.6  5 .3 0.5
C o lo r 4 .9  5 .9 0 .8 5 -8  5-6 0.9
Over a l l  q u a l i ty 4 .8  6 .4 1.2 5 .7  K.6 0.9
F la v o r  a f t e r  b la n c h in g 5 .0  6.1 0 .8 5 .9  6.1 0.4

35 Odor 3 .4  6 .0 1.1 2 .7  4 .8 2'7J u ic e n e s s 2 .0  5 .6 2 .4 3 .3  5 .9 Î 6C o lo r 1 .8  5 .3 1.4 2 .9  4 .4 1’2Over a l l  q u a l i ty 2 .4  5 .9 •1.2 3 .7  5 .7F la v o r  a f t e r  b la n c h in g 3 .7  6 .0 1 .0 2 .5  5 .4 3*(

40 Odor 3 .0 2.2
J u ic e n e s s 5 .2 4 .5
C o lo r 3 .8 3.6
Over a l l  q u a l i ty 3 .2 5 .2F la v o r  a f t e r  b la n c h in g 4 .8 3 .7
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