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R ip en in g  o f  Dry Ferm ented  Sausage W ith ou t  C o n t r o l l i n g  Tem pera tu re  and R e l a t i v e H um idity

H , A.SHEHATA
Food S c ie n c e  and T e ch n o lo g y  D e p a r tm e n t , A g r i c u l t u r e  C o l l e g e ,  Suez Canal U n i v e r s i t y

SUMMARY I In view o f  the hot climate in Egypt,sausage industry,should not only p roduce  th e  f r<?' 

p e r i s h a b l e  sausage  p r e s e r v e d  by f r e e z i n g , b u t  a l s o  sh o u ld  be  d i r e c t e d ,  a t  l e a s t  t o  som

i t h o u t

li'f’

i jP-o*
t o  p r o c e s s in g  th e  fe rm en ted  d r y - s a u s a g e ,which s u r v i v e  much b e t t e r  th e  s t o r a g e  wi 

f a c i l i t i e s .  To s a v e  e l e c t r i c i t y  and f a c i l i t a t e  p r o d u c t io n  p r o c e s s ,  a f e rm en ted  sausage
, «a**5

.. r

ned under ambient c o n d i t i o n s ,  w i th o u t  c o n t r o l l i n g  t e m p e ra tu re  o r  r e l a t i v e  humid i t y  whicl1 J

the
f o r  fe rm en ted  p roduced  by t r a d i t i o n a l  methods. Two t r e a tm e n ts  were  investigated, i . e .

Dry Ferm ented  s au sages  and smoked th en  c o a te d  sau sage  w i th  a l a y e r  o f  p a s t i rm a  spec<- 

seems th a t  r i p e n in g  was a s s o c i a t e d  w i t h  th e  d e c r e a s e  o f  m o is tu r e ,  pH ,N o 2 ,No 3  and to ta  

th e  in c r e a s e  o f  No3 /No2  r a t i o ,  N a C l , c o l o u r  i n t e n s i t y ,  l a c t i c  a c id ,  a c e t i c  and t o t a l  

a c e t i c .  The changes o f  a c id s  c o n t e n t s  and e a t in g  q u a l i t i e s  a re  more im p o r t a n t . Such 

more r a p id  f o r  c o a t e d  than th e  c o n t r o l  (u n c o a te d )  sam p le s ,  i n d i c a t i n g  t h a t  c o a t in g
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r i p e n in g  p r o c e s s .  F i n a l l y ,  r i p e n in g  o f  Dry Ferm ented  (n o  p i g s  meat o r  f a t  w ere  a 

e a s i l y  a c h ie v e d  w i th o u t  c o n t r o l l i n g  tem p e ra tu re  o r  r e l a t i v e  hu m id ity  .

INTRODUCTION : f ° r  s au sage ,  i t  i s  known th a t  f r e s h  sausage  i s  th e  m a jo r

t y p e  o f  sausage  p roduced  c o m m e rc ia l l y  in  E gyp t .  N e v e r t h e l e s s  a w id e  v a r i t y  o f  s 

d i s t r i b u t e d  in  m arkets  o f  f o r e i g n  c o u n t r i e s ,  p a r t i c u l a r l y  th e  fe rm e n te d  p ro d u c ts  s 

d ry  and d ry  sau sages  (P e d e r s o n ,  1980 ).  Sa lam i i s  a more famous d ry  sau sage  belonging - jjp

t y p e s  in  th e  f o r e i g n  c o u n t r i e s .  Dry sa u sa ge ,  m igh t be  o f  more v a lu e  from  economical v i  

T h is  b eca u se  f r e s h  suasage  i s  p r e s e r v e d  by f r e e z i n g  i n  Egyp t wh ich  n eed s ,  c o o l i n g

a®

to fa

,s f V

fa 'c l*
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and e l e c t r i c i t y  consumption 

room te m p e ra tu r e .  T h is  i s  o f  g r e a t  im p o r ta n ce  f o r  Egyp t wh ich  i s  o f  r e l a t i v e l y

On th e  o t h e r  hand, some t y p e s  o f  d ry  sau sages  could ,i
h o t ^

U n fo r t u n a t e l y ,  a l l  known s a la m i  fo rm u la s  c o n t a in  p i g s  f a t  wh ich  i s  f o r b id d e n  f o r  » o  J
& .

needs f o r  r e s e a r c h  work  t o  d e v e lo p  a s a la m i  r e c i p e  w h ich  depends on u s in g  b e e f  -The ^ y

a r e  th e  "  ne p lu s  ultra  " o f  th e  in d u s t r y ;  d ry  sausage  maker i s  t r u l y  an artist(Kra'jnl*
d> y

1975) .

Ferm ented  sau sages  p r o b a b ly  o r i g i n a t e d  in  th e  M e d i t e r r a n e a n .  The Romans knew
that

w i th  added s a l t ,  su g a r  and s p i c e s  tu rn s  i n t o  a p a l a t a b l e  p ro d u c t  w i th  a l o n g  s h e l f  

p a red  and r ip e n e d  p r o p e r l y .  P r o b a b ly  th e  normal w in t e r  c l im a t e  in  th e  M e d i te r ra n  

w i th  i t s  m odera te  t e m p e ra tu re s  and f r e q u e n t  r a i n f a l l  i s  f a v o u r a b l e  f o r  sausage  rip0 

19 8 0 ) .  A c c o r d in g  t o  Eakes e t  a l . ( 1 9 7 5 )  th e  c o u n t r y - s t y l e  hames w ere  p roduced  w ith
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n i t r a t e  and n i t r i t e  by d ry  c u r in g  method. M o is tu r e  d e c r e a s e d  w h i l e  s a l t  and f a t  i n {

30 da5? J
p r o c e s s in g  t im e ,  bu t t r e a tm e n t  e f f e c t s  w ere  s i m i l a r .  N i t r i t e  was d e p l e t e d  a f t e r  ^

and n i t r a t e  g r a d u a l l y  d e c r e a s e d  w i th  days in  s t o r a g e .  M ik h a i lo v a  e t  a l . ( 1 9 8 6 )  report
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Sa-Usage w ere  p r e p a re d  w i th o u t  s t a r t e r s ,  o r  w i th  th e  a d d i t i o n  o f  v a r i o u s  s t a r t e r s  ( w i th

with

V v

esh

° ut  m i lk  p r o t e i n  ) .  M o is tu r e ,  p r o t e i n  and f a t  c o n t e n t s ,  pH, sensory qua lity  were discussed.

’i h a l i t y  was l i t t l e  a f f e c t e d  by added s t a r t e r s  o r  s t a r t e r  p lu s  m i lk  protein.The m ic ro f lo ra

me a t , s t o r e d  a e r o b i c a l l y  under r e f r i g e r a t i o n ,  l a r g e l y  c o n s i s t s  o f  Gram-negative,oxidase

r ° d s , p a r t i c u l a r l y  p s y c h r o t r o p h i c  pseudomonads (Me M eek in ,  1 9 8 2 ) . P s y c h r o t r o p h i c  enter-

acea a re  a l s o  p r e s e n t ,  w h i l e  G r a m -p o s i t i v e  o rgan ism s in c lu d in g  l a c t i c  a c id  b a c t e r i a

Occur o n ly  in  s m a l l  numbers. I f  th e  meat i s  p r o c e s s e d  i n t o  raw sausage  m ix tu r e  , th e

act i
to v i t y  i s  r edu ced  t o  0 .96  -  0 .9 7 ,  and th e  oxygen  p r e s e n t  w i t h in  th e  m ix tu r e  i s  r a p i d l y

V d .
UUs’ pseudomonas, wh ich  r e q u i r e  oxygen  and a re  u s u a l l y  s e n s i t i v e  t o  s a l t  and

%

(M.e chelmann e t  a l . ,  1977) a re  i n a c t i v a t e d .
is

W w° r k  was condu c ted  t o  s tu dy  th e  p o s s i b i l i t y  o f  r i p e n in g  o f  d ry  f e rm en ted  sausage under

N i ,

idn
the

e h c o n d i t i o n s ,  i . e .  a t  ambient t em p e ra tu re  and r e l a t i v e  h u m id ity  o f  room and a c c e l e -  

r i p e n in g  p r o c e s s  by a d d i t i o n  o f  a c o a t  made o f  p a s t i rm a  s p i c e s  .
% Er.

‘k  AND METHODS : T h is  p a r t  o f  s tu dy  was c a r r i e d  ou t a t  I s m a i l i a  compary fo r  Automatized

V der
(M e a t la n d ) .  Im ported  f r o z e n  b e e f  ( S u d f l e i s c h  company p r o d u c t ,  Munsch, F .R . G . )  o f  th e  

\  CUt (G rade  I I  ) was o b t a in e d  . The meat ( o f  -1 8 °C  t e m p e ra tu r e )  was cu t by an e l e c t r i c a l  

f o r  24 h rs  a t  - 1 °C  in  a r e f r i g e r a t o r  and deboned. The fo rm u la  o f  d ry  fermented sau - 

& e e f )  was composed o f  th e  f o l l o w i n g  in g r e d i e n t s  :

' th

^î r om

Le
an b e e f  meat

L ® ef f . .Aat  t i s s u e s

90%

10%
ho-

aGents ( % o f  th e  meat + f a t  w e ig h t  ) :
N it

r i t e

La.
c u r in g  s a l t  ( f i n e l y  powdered 0.4% NaNOg + 99.6% NaCI) 2.6%

c to s e

uex t r o s e

4SC° r b i c  a c id  

fted
P a p r ik e

M0:
n°soc i

%
ium g lu ta m a te

0.7% 

0.3% 

0.05% 

0 .20%  

0 .10%
H r,

Hs
3

•»H.

sUi

hla

Lon : The meat was cu t i n t o  p i e c e s  about e g g - s i z e  and f r o z e n  a t  -1 8 °C  f o r  12 hrs.The 

P rep a red  s i m i l a r l y  ( as th e  meat ) ,  then  b e f o r e  c u t t e r i n g  th e  f a t  was ground through

g r in d e r  and f r o z e n  a t -18  C. The f i r s t  s t e p  o f  b e e f  meat c u t t e r i n g  was to carminute 
\ k tr'6at  t 0
Ot»0r, Particles of about rice-corn size. Then pepper and sugars added and mixed until

V  6tle°u s
em u ls ion  was r e a ch ed .  A f t e r  c u t t e r ,  th e  sausage  mix was s t u f f e d  in  a r t i f i c a l  casi-

v. am61.
W  H r  8o

Qal mm u s in g  an a u to m a t ic  sau sage  s t u f f e r .  C o n t r o l  (sm oked ) sample r e c i v e d  an a d d i -
aSor

« i n g  w i th  0.05% g a r l i c  powder and 0.2% p a p r ik a  p e r  kg sausage  m ix tu r e .  Im m ed ia te ly  

f i t l 8  al^ a fb  sau sages  w ere  d ip p ed  in  a s o l u t i o n  o f  2 0 % po tass iu m  s o r b a t e  and dried at room 

V
A Anient

R Usage ; s t u f f e d  sam ples  ( a f t e r  10% w e ig h t  l o s s  due t o  6  days a t  21.9°C and KH 77.8 )
' An SrnH.

H r
ea o . . o

t im es  ( i n  t h r e e  d a y s )  f o r  20 m inu tes  each a t  20 C .

f i n
8  sau sages  w ere  c o a t e d  w i th  a p a s t e ( p a s t i r m a  s p i c e s  m ixed  w i th  w a t e r , 130 gm/kg)
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o f  the f o l l o w in g  com posit ion  :

30 gm f i n e l y  ground fenngreek .

10 gm f i n e l y  ground g a r l i c  .

20 gm papr ika  .

10 gm wheat f l o u r  .

50 gm w a te r  .

10 gm s a l t  .

R ipen ing c a r r i e d  out at ambient (room ) temperature and humidity (a v e ra g e  2 1 . 9 ° C ,  77' 

Rec ipe and p rocess in g  procedures were acco rd in g  to (Hack  e t  a l . ,  1976).
Ai»'

A n a ly t i c a l  methods : The m o istu re  conten t was determ ined using methods described W  ^

Sammlung Von Untersuchungs Ver fahren  (1980) . Sodium c h lo r id e  was determ ined according
the

to

v /

1970

b y1

i t

method o f  Mohr as g iv en  by C hris ten  (1976) . L a c t i c  a c id  was determined accord ing  t°

(1972) w h i le  f o r  n i t r a t e  as w e l l  as n i t r i t e ,  the  methods o f  the  Egyptian  Standard ( 

fo l l o w e d  . The c o lou r  (amount o f  t o t a l  cu r in g  pegments) was measured us ing method give0 

(196 6 ).  Sensory e v a lu a t io n  was c a r r i e d  out by us ing a d e s c r ip t i v e  and s c o r in g  t e s t  • 

m o d i f ie d  f i v e  p o in t  r a t in g  s c a le  ( J e l l i n e k ,  1981), where outward appearance, co lour,00 .¡pi
defd1

as w e l l  as t a s t e  and odour were eva lu a ted  to  g e th e r .  Scores m u l t ip l i c a t e d  with a factor < 
on the importance o f  th e  t e s t i n g  c h a r a c t e r i s t i c  and reached s co re s  summed up;the maxw** 

sco res  were 50 .

RESULTS AND DISCUSSION :
1. Composition o f  raw sausage mix :

I t  cou ld  be observed  (T a b le  1 ) tha t  raw sausage mix had h igh m o istu re  conten t ( 68
5if>

1»
low NaCl ( 1.88% ) ,  pH va lu e  was 5.33. Moreover l a c t i c  and a c e t i c  a c ids  contents were y

low (5 .5 3  and 0.93 gm/kg r e s p e c t i v e l y ) .  A lthough in the cu r in g  agent ( sodium chloride ^
tbe

n i t r a t e  (NOg) was added, the  l a t t e r  compound was found (KNOg 30.05 ppm) showing tha ^  

con ta ined  n i t r a t e  as admixture. N i t r i t e  (NOg as NaNOg) and t o t a l  n i t r i d e  (NOg + NOg a 

were 92.48 and 112.99 r e s p e c t i v e l y .

2. Chemical and o r g a n o le p t i c  changes during r ip e n in g  :

I t  cou ld  be observed  tha t  (T a b le s  2 & 3) the  a d d i t i o n a l  coa t seems to  absorb soB>e
,tef

sausages which showed more decrease  o f  m o is tu re  a f t e r  two weeks o f  r ip e n in g ;  th is in CP

NaCl conten t in  meat. The w eigh t  lo s s  i n d i r e c t l y  r e l a t e d  t o  the  m o istu re  l o s s , because
the

<<i*‘

migrated from meat seems to be rapid (at least partially) in  the coat. Moreover , h i g ^ t F  /

was recorded  a f t e r  21 days f o r  the  uncoated sample ( c o n t r o l ) .  T h e r e fo r e ,  w h i le  the
sm°

i l » c /ponents known to  be l e t h a l  f o r  m icroorganisms m ight, r e ta r d  the a c t i v i t y  o f  natural
t  c d   ̂ t

b a c t e r i a l  f l o r a  which when a c t in g  on carbohydrates  during r ip e n in g  o f  t h is  fermen 0(
1 0el> i>‘produce ac ids  and decrease  the  pH va lu e .  B es id es ,  th e  coat favou red  the a c t ion  0

b a c t e r ia  (p o s s ib l y  due t o  i t s  carbohydrate  c o n t e n t ) .  In g e n e ra l  coa ted  sausage had 

a c id ,  a c e t i c  a c id  and t o t a l  a c id s ,  when compared w ith  the  uncoated sample .

big'1'
,et '

R esu lts  g iv en  in  Tab lees  (2  & 3) show a ls o  NOg, NOg and t o t a l  NOg conten t in  saus8

/
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f o r  15t 21 days. At any g iv en  t im e o f  r ip e n in g  h igh es t  t o t a l  n i t r i t e  was recorded  f o r

t Ui sample low est  f o r  coa ted  sausage prepared  w ith  pastirm a s p ic e s .  No3 , No2 seems to
f f®ct

ne r ip e n in g  speed, as i t  was 0 .33 , 2.90 and 3.03 f o r  raw mix, c o n t r o l  and coated  sau-

¡'id
P e e t i v e l y . A lso  h igh es t  NoQ and No„ were found f o r  the  c o n t r o l  sample in d ic a t in g  more

'til j  2 o
c°hsi4 -"Umption o f  t o t a l  n i t r i t e  in  coa ted  sample. N e ve r th e le s s  at the end o f  ripening t o t a l  

L  1 aH  sausages was markedly l e s s  than the a l low ance , which i s  125 ppm ( as g iv en  by
la n

\
St

"'hen

andards, 1970 ) and FGR Standards ( L e i s t n e r ,  1981). as i t  i s  known, n i t r i t e  might be 

r t s  l e v e l  was high in sausages.

Conf r o l  and coated  samples a f t e r  21 days o f  r ip e n in g  the  c o lo u r ,  lac t ic  a c id  and a c e t i c

c°nt
ents were markedly h igh er  w h i le  pH and n i t r i t e  lower than f o r  the  raw mix. at the  end 

. nS, bes t  o r g a n o le p t i c  s co re s  were h igh er  f o r  trea tm ent b, coa ted  w ith  pastirma sp ic es

f o i l
•00 ) 

it -i
Hi a be observed  (T a b le  4) tha t  c o a t in g  w ith  pastirm a l i k e  s p ic e s  gave a sa lam i -  l i k e

owed by c o n t r o l  samples (3 9 .0 0 )  .

of
•’lb

b e t t e r  e a t in g  q u a l i t i e s  than the  c o n t r o l  sausages.
aU x

\  y> by using a d d i t i o n a l  coa t o f  past irm a s p ic e s ,  i t  seems tha t  r ip e n in g  o f  dry fermented 

h ®ight be a c c e le r a t e  w ithout c o n t r o l l i n g  the temperature and r e l a t i v e  h u m id ity . R ipening
H  a

l e v ed at ambient temperature and r e l a t i v e  humidity a v a i l a b l e  in  Egypt .
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T ab le  (1 ) : Analysis o f  raw sausage 

mix b e fo r e  s t u f f i n g  .

Compounds Values

Moisture content % 68.54

Sodium c h lo r id e  % 1.88

pH va lue 5.65

Nog ppm as NaNo2 92.48

No3 ppm as KNOg 30.05

T o t a l  No2 as NaNo2 112.99

N °3/No2 0.33

L a c t i c  a c id  gm/kg, 5.53

A c e t i c  a c id  gm/kg. 0.93

T a b le  (2 ) :C h a n g e s  o f  dry  f e rm en ted  sausage  d u r in g  n a tu r a l  r i p e n in g  f o r  15 d a js ^

Sanples
pH

i Value i %
1 1 
1 1
1 1

a j 5.46 j 55.08

b ! 5.43 ! 51.98

Moisture

7 --------------- 7

No2

as

NaNo„

6.42

5.41

„  I  Total 
No
^  ! No„ppm I 2

! ppmas I qc;

™°3 i NaNo„
______ j-_____ _

18.61 \ 19.12

16.37 i 16.58
I

_______L _______ I.

1 i i i ! tps-^
1 i Colour i i i Total ! of

No3/No2 j NaCl !
i

1
1

pigment j
Lactic j

i
Acetic j

i lact ic i  ^
rat io  i

i
i

% j 
i

i
" x  1

acid i
i
i

acid i
i
i acid ! %

2.90

3.03

4.42

4.63

42.44

48.20

_____

8.45 

11.05

4.09

5.73

12.54

16.78

47.'

40 9»

Treatments :

( a )  Smoked sausage, uncoated .

(b )  Smoked sausage and coated  w ith  past irm a  s p ic e s  .
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Table  (3 )  : Ana lys is  o f  dry fermented sausage a f t e r  21 days o f  r ip e n in g  .

i>aaDli■es PH

value
" - i __

Moisture

%

No2

ppm

as

NaNor

No3
ppm

KNo.

a ¡5.32  
1

1
1
1I

30.87
i
¡5.31 \ 18.011 

|
00 to 3 .56 5.871 

| |
46.34

b ¡5 .1C
1
1
1 34.52 ¡4.11 1 H66i 12.07* 2.84 ! 5 .3o! 66.20

Tbtal
No„
PI®
as

NaNor

No3/N°2

ratio

NaCl

%

Colour

pigments

~X

Lactic

acid

gm/kg

12.20

15.38

Acetic

acid

gm/kg

5.10

6.28

Total

lact ic

acids

gm/kg

17.30

21.66

Losses

of

weight

%

45.00

38.40

Organoleptic 

évaluâtion

39.00

48.00

smoked

sausage , uncoated .

sausage and coated  w ith  pastirm a s p ic e s  .

T ab le  (4 )  : D esc r ip t io n  o f  e a t in g  c h a r a c t e r i s t i c s  o f  dry f e r ­

mented sausages .

amples
x

Facto rs

Appearance

Coated sausage Con tro l sausage

T ex tu re

Flavoure

Outer la y e r  c o a t ,  very  

f i r m , o f  homogenous 

co lou r  and f i n e  g ra ins

No mold growth on the 
coat su r fa c e

Dry s o l i d ,  su r fa c e  o f  

s l i c e d  in dry

Outer dry r in g  o f  each 

s l i c e  not more than 0.5 

cm.

Aroma and t a s t e  are 

e x c e l l e n t ,  s p e c ia l  and 

ve ry  d e s r ia b le .F la v o u r  

i s  much b e t t e r  than for 

th e  c o n t r o l  samples .

No mold growth on sau­

sage cas in g  .

Appearance normal 

Very d r y ,v e ry  s o l i d .

Outer dry r in g  o f  

s l i c e s  i s  la r g e  and 

u su a l ly  more than 0 .5  

cm

Flavour norm al, r e l a t i ­

v e ly  c h a r a c t e r i s t i c  

f o r  sa lam i but l e s s  

d e s i r a b le  than f o r  

coated sausage .

1 .
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