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H y g ie n ic  q u a l i t y  and s h e l f - l i f e  o f  a M oroccan  cooked  sau sage  (k a sh e r )
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SUMMARYI  The d eve lop m en t o f  th e  h y g ie n ic  s ta tu s  o f  16 sam p les k a s h e r ty p e  sau sage  f f oin

m eat f a c t o r i e s  was s tu d ie d  w ith  s p e c ia l  r e g a rd  t o  th e  o r g a n o le p t ic  and p h y s ic o -c h e m ic a l

m ic r o b io lo g i c a l  a s p e c t s .

M oroccan  k a sh er  sau sages  a re  v e r y  p ron e  t o  changes in  m ic r o b ia l  s ta tu s  as a r e s u l t of

h ig h  p H -va lu e  ( 6 . 6 ) and aw~ v a lu e  (0 .9 8 )  and i t ' s  e x c e p t io n a l  m ic r o b ia l  l e v e l  even  a f t e f

c o o k in g  p ro c e d u re .

A f t e r  th e  s t o r a g e  (3 d ) a t  +25°C th e  m ic r o b ia l  f l o r a  in c r e a s e d  d i s t i n c t i v e l y .  Organs 

changes w ere  o n ly  t r a c e a b le  a f t e r  th e  7 th  day .

Under c o o l in g  c o n d it io n s  th e s e  sau sages  k e p t  t h e i r  o r g a n o le p t ic  c h a r a c t e r i s t i c s .  The

ie f

«f
m ic r o b ia l  f l o r a  in c r e a s e d  above  norm al v a lu e s  a f t e r  one week o f  s t o r a g e . al1

INTRODUCTION: The cooked  sau sage  (k a s h e r  t y p e )  i s  a m eat p ro d u c t  w id le y  d i s t r ib u t e
• t  i 3o v e r  M orocco as can  be w itn e s s e d  by i t s  p re s e n c e  in  a lm o s t a l l  g e n e r a l  s t o r e s  w here l 1-

c0:

m a in ly  in  san d w ich es .

A c c o rd in g  t o  BELEMLIH (1 9 8 6 ),  t h i s  p ro d u c t  w ith o u t  p o re  and o f  J ew ish  o r i g in e  i s  ac
.1»'

f  of
and e x c lu s i v e l y  m an u factu red  f o r  th e  Moslem  consumer and in  r e s p e c t  o f  th e  d e f i n i t i o n  

cooked  sau sage  le a d s  down in  th e  F rench  cod e  f o r  m eat p ro d u c ts  (ANONYMOUS, 1 9 8 6 ). J

The s tu d ie s  con d u cted  by BELEMLIH (1986 ) on c o m m e rc ia liz e d  k ash er sau sage  have sho»^ ^

from  th e  h y g ie n ic  p o in t  o f  v ie w  t h i s  p ro d u c t  can be c o n s id e r e d  q u i t e  r e q u ir e  r e f r i g e r a

d u r in g  m a rk e t in g .
A c c o rd in g  t o  th e s e  s tu d ie s  th e  t o t a l  m e s o p h il ic  a e r o b ic  f l o r a  (fro m  105  t o  108 CfU/^ J 

4 i „ 5  Cfu / g ) , th e  f a e c a l  s t r e p t o c o c c i  (1 0 5  t o  106 C fU /g) and eVt o t a l  c o l i f o r m e s  ( 1 0  t o  1 0  

p a th o g e n ic  m ic r o b ia l  f l o r a ,  e s p e c i a l l y  th e  a n a e ro b ic  s u l f i t e  r e d u c in g  C l o s t r i d i a  (fr o i»  

120 CFU/g) showed v e r y  im p o rta n t v a r i a t i o n s . »i

The aim  o f  th e  p r e s e n t  i n v e s t i g a t i o n  i s  an a ttem p t t o  d e te rm in e  w h e th er o r  n o t  th e ^

m ic r o b ia l  c o n te n ts  o f  th e  k a sh er  sau sage  i s  th e  r e s u l t  o f  th e  c o n d it io n s  p r e v a i l in g dtff1

m a n u fa c tu r in g  and c o m m e rc ia l iz in g  t h i s  p ro d u c t . H
i  of

The e v o lu t io n  o f  th e  p ro d u c t  was t h e r e f o r e  s tu d ie d  d u r in g  th e  p ro c e s s  o f  c o n s e r v â t 1  J  

under th e  same c o n d it io n s  under w h ich  th e  m a rk e tin g  ta k e s  p la c e ,  i . e .  a t  am b ien t temp

and under r e f r i g e r a t i o n .

MATERIALS and METHODS: 1 . S am p lin g : T h is  s tu d y  was c a r r i e d  ou t on 16 sam p les o f  c ° °

sau sage  (k a s h e r  t y p e )  m an u factu red  by tw o d i f f e r e n t  m eat f a c t o r i e s  in  C asab lan ca .

The sam p les  w ere  d iv id e d  in  tw o p a r t s :  one p a r t  was s t o r e d  a t  r e f r i g e r a t i o n  tempeira

(+ 6 0C t o  + 1 0 ° C ) , th e  o th e r  was k e p t  a t  am b ien t te m p e ra tu re . Sam ples w ere  p e r i o d i c a l l y

day 0, 3, 7, 14, 21, 28, and 35.

2. S en so ry  a n a ly s i s :  S en so ry  m o d i f ic a t io n s  w ere  a p p r e c ia t e d  a c c o rd in g  t o  th e  usual

d u r e s .

3 . P h y s ic o - c h e m ic a l a n a ly s is :  Th ese  a n a ly s e s  in c lu d e d  th e  m easurem ent o f  pH (E 25° r

p H -m e te r ) ; th e  w a te r  a c t i v i t y  (a w) u s in g  Aquadata 253 a p p a ra tu s ; and t o t a l  v o l a t i l e

a c c o rd in g  t o  th e  m ic r o d i f fu s io n  method o f  Conway. Th ese c r i t e r i a  w ere  used t o  appre d 3'

s t a b i l i t y  o f  th e  p ro d u c t .
c°'/

4. Mi c r o b i o l o g i c a l  analysis: T o t a l  m e s o p h il ic  a e r o b ic  f l o r a  was o b ta in e d  on p la t®  J

a g a r  (BK 098) in c u b a te d  a t  30°C f o r  3 d a y s . M olds and y e a s t s  cou n ts  w ere  o b ta in e d  ° n 

d e x t r o s e  a g a r  (O x o id  M 139) in cu b a ted  f o r  5 days a t  20°C . C o l i fo r m s  w ere  d e te rm in ed  - /

l a c t o s e - d e s o x y la t e  a g a r  (BK 065) in cu b a ted  a t  37 °C f o r  24 h ou rs . E n te r o c o c c i  w ere
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tu^

R
Sulti e h ro th  and L i t s k y  b r o th  as  p re su m p tiv e  and c o n f i r m a t iv e  medium, r e s p e c t i v e l y .

idf red u c in g  C l o s t r i d i a  w ere  d e te rm in ed  u s in g  m e a t - l i v e r  a g a r  (BK 097) in cu b a ted  a t  44 °C

24  110111:3■ S ta p h y lo c o c c i  w ere  d e te rm in ed  on B a ird -P a rk e r  a g a r  (BK 055) in cu b a ted  a t  3 7 °C

toil h° U rs - S a lm o n e l1 a was d e te rm in ed  by  a p re en r ich m en t on b u f fe r e d  p ep ton e  w a te r  (BK 018) 
°Wad by

( 0;

24
jfr,, . -1 an en rich m en t on s e l e n i t e  sodium  b ro th  (O xo id  CM 395) and t e t r a t h io n a t e  b ro th

1(3 CM 29)
U°urs. and h ek toen  e n t e r i c  a g a r  (BK 0 6 7 ).  A l l  th e s e  m edia w ere  in cu b a ted  a t  37°C f o r

S54§lj]>s .
sU Cv_ -  O r g a n o le p t ic  e v o lu t io n :  The k a sh e r  sau sage k e p t  a t  am b ien t tem p e ra tu re  shows a 

.  . SU rface w ith  a
®dge

,i *

s u p e r f i c i a l  r e t r a c t i o n  o f  th e  c a s in g .  A t  th e  7 th  day i t  a ls o  shows a 

wM ich in c r e a s e s  u n t i l  th e  35th  d ay . From th e  3rd w eek, th e  sau sage  g e t s  so  h ard  th a t  

Wlth  a k n i f e  becom es r a th e r  d i f f i c u l t .

ausa ges  w h ich  a r e  r e f r i g e r a t e d  h o ld  t h e i r  t a s t e ,  s m e ll and t h e i r  i n i t i a l  c o n s is te n c y  

^Otyi,, f i r s t  two w eeks . The d ry  ed ge  d oes  n o t ap p ea r b e fo r e  th e  14th  day and d e v e lo p s
b*c, y t0

tu«*

d 0'

fl'

of

y

y

/

y

te a ch  3 mm around th e  35th  day . From th e  3rd w eek, th e  p ro d u c ts  g e t  so  h ard  th a t  i t  

i c u l t  t o  c u t  s e c t io n s  w ith  a k n i f e .

V :

0l»eses d i f f

e>. ° l u t io n  o f  p h y s ic o - c h e m ic a l p a ra m e te rs  o f  s t a b i l i t y  ( f i g .  1, 2, and 3 ) :  Im m ed ia te ly  
the

C0;
ia-i.- Co°k in g  p r o c e s s ,  th e  k a sh er  sau sages  p r e s e n t  an a v e ra g e  p H -va lu e  o f  6 . 6 . The s l i g h t  

L1°hs
°  ° c c u r in g  l a t e r  a r e  o f  l i t t l e  s i g n i f i c a n c e  and r e g a r d le s s  o f  th e  tem p e ra tu re  o f

^he a
1  Va-iUe d e c l in e s  d u r in g  th e  c o u rs e  o f  c o n s e r v a t io n  w h e th er  a t  am b ien t tem p e ra tu re  o r

%  e f a t io n .  H ow ever, th e  d e c r e a s e  i s  m ore marked in  sam p les k e p t  a t  am b ien t tem p e ra tu re

io n  as m easured on th e  2 1 s t^ alu e s  o . o i  u n it s  lo w e r  th an  th o s e  k e p t  under r é f r i g é r â t  

Nq
b ®attes
^  r  wMat k in d  o f  c o n s e r v a t io n s  i s  u sed , th e  t o t a l  v o l a t i l e  b a ses  in c r e a s e s  from  th e

( bsj.
a) I , t i l

vhete  
geti

 ̂ UP to 35th day but i t  is  more pronounced in samples preserved at ambient tempera-
i t r i s e s  from  12 .04  mg-B/100 g  (d a y  0) t o  31 .00  mg-N/100 g  (d ay  35) w hereas under

*6i
3. l0 tl f t  w i l l  o n ly  re a c h  24 .57  mg-N/100 g  on th e  35th  day

cai
C^Ob *

l o l o g i c a l  e v o lu t io n  ( f i g .  4 and 5 ) :  The t o t a l  m e s o p h il ic  a e r o b ic  f l o r a ,  th e
str ,

. 33 ° c o c c i  and th e  s t a p h y lo c o c c i  show a s te a d y  in c r e a s e  a l l  th e  way d u r in g  con -
>US °h. p

II,s sau sages  p r e s e r v e d  a t  am b ien t tem p e ra tu re  thu s th e  norm f o r  th e s e  m ic ro o rg a -

v ^he y e ^ r0 3 3 ° Se<3 by BELEMLIH (1986 ) i s  a lr e a d y  rea ch ed  on th e  3rd  day .

o j  an<  ̂ m olds a r e  a ls o  found  in  r a th e r  in c r e a s e d  numbers. The y e a s t s  o v e r ta k e  th e

pt  CFu/9 °n  th e  14th  day in  th e  c a s e  o f  r e f r i g e r a t e d  sam p les and th e  7 th  day f o r  

Setv e d  a t  am b ien t te m p e ra tu re .

d an<i  f a e c a l  c o l i f o r m s  a r e  found in  s l i g h t  numbers (30 CFU/g) in  a l l  sam p les .

(2 “ r e d u c in g  C l o s t r i d i a  w ere  n o t o b e r s e r v e d  b e fo r e  th e  14th  day (5  CFU/g) and 35th

^5)  ̂ a3: amh ie n t  te m p e ra tu re  and in  c a s e  o f  r e f r i g e r a t i o n  n o t b e fo r e  th e  7 th  day (1

1,0 § a ]„  l4 th  day  < 3 CFU/g).
SOtĵ c, w ere  i s o l a t e d  from  any o f  th e  t e s t e d  sam p les .

" ‘"'Va/^ S ÎQ N .
7^  3 :116  en<3 o3- o p e r a t io n s  c o n c e rn in g  th e  p ro d u c t io n  o f  k a sh er  s a u sa ges , th e

K  9 fo t  6 1 and th e  aw- v a lu e  (0 .9 8 )  w ere  h ig h e r  th an  th o s e  f i x e d  by ECC recom m endations 
the  oo

’c o n s e r v a t io n s  o f  a m eat p ro d u c t  w h ich  c o u ld  be p r e s e r v e d  a t  am b ien t tem p era -

va lu
Up. Ss a r e  e g u a l ly  h ig h e r  than  th o s e  o v s e r v e d  f o r  s im i la r  p ro d u c t (BARRAUD and

°0: ---

Ctl)

a l t e r a t io n s :  pH >5 .2  and ara >0 .95  (RÖDEL, 1975)

BELEMLIH, 1986; STIEBING, 1 9 8 5 ). T h is  makes i t  a p ro d u c t  w h ich  i s  e a s i l y

a c°h ld  •
^ .  ntJ th 6 n

tj^^ number o f  m ic ro o rga n ism s  w h ich  r i s e  v e r y  r a p id ly  d u r in g  th e  p r o c e s s  o f  c o n -

aflu . ~ 1)6  c o n firm e d  h e re  by  th e  o r g a n o le p t ic  e v o lu t io n ,  th e  in c r e a s e  o f  t o t a l  v o l a t i l e  
rvat. , ^he

.. n Vh,
th e eth e r a t  am b ien t te m p e ra tu re  o r  a t  r e f r i g e r a t i o n .

^ay o f  c o n s e r v a t io n  a t  am b ien t te m p e ra tu re , th e  s u p e r f i c i a l  s t ic k n e s s  showed
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f o r  th e  f i r s t  t im e  and th e  l e v e l  o f  m ic roo rga n ism s  rea ch ed  a h ig h e r  d e g r e e  th an  th e  not®
i rp ro p o sed  by BELEMLIH (1986 ) f o r  t o t a l  m e s o p h il ic  a e r o b ic  f l o r a ,  th e  f a e c a l  s t r e p t o c o c c i  

th e  s t a p h y lo c o c c i .  A ls o  th e  l e v e l s  o f  y e a s t s  and m olds c o n t r ib u te d  t o  th e  r a p id  change® 

th e s e  p r o d u c ts .

H ow ever, th e  a l t e r a t i o n s  a t  r e f r i g e r a t i o n  a r e  p r o g r e s s in g  s lo w e r  and th e  sau sages  K 

t h e i r  o r g a n o le p t ic  c h a r a c t e r i s t i c s .  A t  th e  7 th  day o f  c o n s e r v a t io n s ,  th e  l e v e l s  o f  tota^ . 

m e s o p h il ic  a e r o b ic  f l o r a ,  f a e c a l  s t r e p t o c o c c i  and s t a p h y lo c o c c i  o v e r ta k e  th e  v a lu e s  pr°P 

by BELEMLIH (1 9 8 6 ).

A ls o  AWAD and YOUSSEF (1973 ) h ave d em on s tra ted  t h a t  th e  o r g a n o le p t ic  and ch em ica l 

m o d i f i c a t io n s  o f  sau sages  p r e s e r v e d  a t  am b ien t tem p e ra tu re  a r e  more pronounced  than  th ° 

p ro d u c ts  k ep t a t  p lu s  4 °C .

CONCLUSIONS: From th e  p r e s e n t  s tu d y , i t  can be d ed u c ted  th a t  th e  m a rk e tin g  o f  kashef 

sau sages  h ave t o  be e x e c u te d  by a l l  means under r e f r i g e r a t i o n  s in c e  im p o rta n t a 

o c c u r  o th e r w is e  from  th e  3rd  day o f  c o n s e r v a t io n  onwards d u r in g  th e  t r a d i t i o n a l  

p r e v a i l i n g  a t  th e  g e n e r a l  s t o r e s  in  M orocco .

t e r a t i "

c o n d it*0
ill5
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