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IMPROVEMENT OF SAUSAGE COLOR BY ADDITION OF RED BEET JUICE

1 2 2Fawzyl A. Salem H.K.El-Manawaty and A. Khzbak
1 . Food S c i .  and Technology D ep t.F acu lty  o f A rg ic a ltu r e  ,Z agazig  Univ , Egypt.
2 . Food Technology D ep t., H o r t ic u ltu ra l Reseach I n s t itu te  , E gypt.

INTRODUCTION

aht1 Sodi
c '^ lo srirtH * “ i t r i t e  bas been used fo r a long tim e in  p ro cess in g  sau sages and cured meats fo r i t s  
t 0“,>0l»nd (s„k , , i f e c t  and the d e s ir a b l e  c h a r a c t e r i s t i s ic  o f co lo r and f la v o r ;  improved by such 
(2n*°rm the ' 1 965 )' Due to the to x ic  e f f e c t  of n i t r i t e  and i t s  p o s s ib le  re a c t io n  w ith  amines
» “° Ppm) bv t\rC l” ° geniC n itro sam in es ;  the n u t r i t io n a l  law  r e s t r ic t e d  i t s  ad d itio n  to  200 mg/kg 
U9v6r“an e t  l Egypt±an Food S tan d ards (1966) and was reduced to  125 mg/kg (FA0/WH0.1976).
>>M76> rep5rt T 7 '^ 977) s ta te d  th a t  f la v o r  could be produced w ithout the ad d it io n  of n i t r i t e .  Fvanska
the • She add !  f !  r6d be9t JUlCe COUld be USed in s te ad  o f n i t r i t e  during  s a l t in g  meat sausage in  

Ceo t r a i  „ ?  “ a tC aVOid su rfa ce  c o lo ra t io n  o f meat w ithout development of the red co lo r in
<t Thi P a r t ’ S a lt in g  should be c a r r ie d  out a t  above 20 C to  enhance the meat a u t o ly s is .

th !Color a u 0 » r V a!  c a r r ie d  out to  s tu d y the a f f e c t  ° f  ad d itio n  o f red  b eet Ju ic e  in  avo id in g  the 
*dd6d n it the c e n t r a l  p a r ts  of s a u s a g e , a lso  to  fin d  out means fo r reduc ing  or e lim in a t in g  

r i t e durin g p ro ductio a of ground meat sau sag e .



c a r r ie d  out a cco rd in g  to the method o f Molander (19 60 ) .

RESULTS AND DISCUSSION

R e su lts  in  Table (1) showed th a t  th e  r e s id u a l  n i t r i t e  was reduced d u rin g  s to ra g e , tfher0
as no ad d it io n  o f n i t r i t e  + n i t r i t e  ; th e  sau sage  was found to  c o n ta in  16 ppm of n i t i r t e  (T reat­
ment 5 ) .  This was ex p la in ed  by Askar e t  a l . (1981) who p o in ted  out th a t  s a l t  and or sp ic e s  may 
c o n ta in  q u ite  enough amounts o f n i t r i t e  and n i t r a t e  as adm ix tu res . On the o th e r hand, the color 
in t e n s i t y  o f such treatm en t re ta in e d  81% of the  c o lo r  recorded  fo r th e  co n tro l sample (treatm ent 
which may be due to the a f f e c t  o f b ee t J u ic e ;  co n sequen tly  the ad d it io n  o f n i t r i t e  and n it r a t e  co» 
be avoided e n t i r e ly  w ithout a f f e c t in g  th e  c o lo r  of sa u a g e . S ub sequen tly ; f la v o r  and t a s t e  were 
not a f f e c te d , b e in g  v e ry  f u l l  t a s t e  and pronounced aroma fo r trea tm en t 1 & 5 (T ab le  2 ) .  The to t» 
v a l a t i l e  n itro g en  and ammonia c o n s t itu e n ts  were not m arkedly in f lu en ced  by the a d d it io n  of beet 
J u ic e ;  which may be a t t r ib u te d  to  th e  b a c te r c id a l  e f f e c t  o f b ee t J u ic e .

These f in d in g s  were in  agreem ent w ith  those rep o rted  by Evanska (1 9 6 7 ). N ev e rth e lss , to ta l 
v o la t i t e  n itro g en  (T .V .N .) and ammonia were s l i g h t l y  h ig h er fo r  treatm en t (5 ) then in  treatm en t(1 J^  
Very s l i g h t  d if f e r e n c e s  were a ls o  found between trea tm en ts when the t o t a l  v ia b le  count and TBA va 
were con sid ered  (Tab le 1 ) .  During the s to rag e  p e iro d , p ro g re s s iv e  d e c rea se  in  r e s id u a l  n i t r i t e   ̂
recorded  in  a l l  tre a tm en ts . Th is m ight be a t t r ib u te d  to  the a c t io n  o f m icroorganism s which brea*^ 
down n i t r a t e  and n i t r i t e  to n i t r i c  ox ide  which r e a c t s  w ith  m yglobin to  form n itro som yg lob in  as re" 
ported  by Sokolov (1 9 6 5 ). During s to ra g e ; th e  h ig h e r  the i n i t i a l  dose o f n i t r i c  and n i t r a t e ,  the 
h ig h e r  the r e s id u a l  n i t r i t e  was found. Sausages co n ta in in g  b ee t Ju ic e  o n ly  (trea tm en t 5) were 
n e a r ly  f re e  o f r e s id u a l  n i t r i t e  (7 ppm n i t r i t e  o n ly  ) a f t e r  tw enty days and com p le te ly  f re e  a f te r  
30 days of s to ra g e . On the o th e r hand, the s to rag e  period  from 10-20 days a t  4°C, d id  not aff®ct 
m arkedly the T .V .N ., ammonia and TBA v a lu e s ; a lthough  i t  seems to  be s l i g h t l y  h ig h e r  in  sausages 
co n ta in in g  b ee t J u ic e  o n ly . Th is in d ic a te d  th a t  b ee t Ju ic e  d id  not cause  c o n s id e rab le  a c c e le ra t   ̂
fo r  p ro te in  breakdown o r l ip i d  o x id a t io n ; These r e s u l t s  showed th a t  b ee t Ju ic e  cou ld  be added in 
r a t io  o f 20% (on the expense o f adding w a te r) in  sau sage  con ten t w ithou t add ing n i t r i t e  or n i t r ate 
and w ith ou t a f f e c t in g  the keep ing  q u a l i t y  of s au sag e s .

MATERIAL AND METHODS

The sau sage  (ground typ e ) was p repared  as d e sc r ib ed  by M anerberger and B o rtk ev itch (1073^' 
Lean meat from h ind q u a r te r s  of b u f fa lo  m ale ( about 2 y e a r s  o ld ) was used . F a ts  from the s s “e 
c a rc a s s  were a lso  used in  the sau sage  m ix tu re . The sau sage  m ixture  composed of le an  meat , f a tS ’„ 
sp ic e s  and p a r s le y  were grounded to g e th e r  and mixed w ith  w ater o r red  b eet J u ic e .  The mixture 
th e r e a f t e r  s tu f f e d  in to  n a tu r a l  mutton c a s in g s . The fo llo w in g  re c ip e  o f sau sage  was conducted

%  %

Lean meat 57 .50  
F at t i s s u e s  17.83 
S a l t  (NaCl) 2 .67  
A scrb ic  a c id  0 .22  
Water or red  b ee t Ju ic e  20%

b la c k  pepper 
Gubeb
Red Pepper 
P a rs le y

0 .45
0.22
0.22
0 .89

In cas.e o f u s in g  red  b ee t J u ic e ;  no w ate r w as-added, 
b ee t ju ic e  were added in  p ercen tag es  as fo llo w s

Sodium n i t r i t e ,  sodium n i t r a t e , water

Sodium n i t r i t e  (gm/100 gm). 
Sodium n i t r i t e  (gm/100 gm).

0 .0 2 5 , 0 .0 2 0 , 0 .0 1 5 , and 0 .0 1 0 . 
0 .2 5 0 , 0 .2 0 0 , 0 .1 5 0 , and 0 .100

- Water 20 .000 .,

- Beet J u ic e  -  , 20 .000 , 2 0 ,000 , 20 ,000 , and 20 .000 .

Sausages were an a lyzed  a f t e r  24 h rs . o f p re p a ra tio n  end s to ra g e  a t  4°C ( s e t t l in g  fo r dev« 
ment o f red  c o lo r ) :  then a f t e r  1 0 ,2 0 , and 30 days s to ra g e .

,101

A n a ly t ic a l  method :

N i t r i t e  was determ ined acco rd in g  to  the method rep o rted  by Gran and Mirna (1)957). Color 
in t e n s it y  was measured a t  412 jyn as d e sc r ib ed  by H usain i e t  a l^ ,  (1 9 5 0 ). The t o t a l  v o la t i l e  g ), 
n itro g en  (T .V .N .) and ammonia were e stim ated  u s in g  the method d e sc r ib ed  by Winton and Winton(l9S

T h io b a rb ltu r lc  a c id  v a lu e  (TBA) was determ ined u s in g  the method a p p lied  by Pearson ( l 07O)^d  
R e su lts  were recorded as »» lo n a ld eh yde mg/kg. T o ta l v ia b le  counts were made acco rd in g  to  the m e t^ f i  
o f F r a z ie r  and F o s te r ; ( »  SO). Sensory e v a lu a t io n  o f c o lo r , aroma, and t a s t e  of cooked sausage



Tabl,
e < !)  : Chem ical and m ic ro b io lo g ic a l c h a r a c t e r is t ic s  o f b u ffa lo  sausage d u rin g  sto rag e.

Storage 
Wags )at 

4 C.

Treat­
ment

Components
N it r i t e  Color 

ppm. ln t e n e s i t y
T.V.N.

(mg/100g)
Ammonia
(mg/100g)

TBA/
va lu e

T o ta l v ia b je  
count X 10

Zero
time

10

20

30

(sPoilage)

1
2
3
4
5

1
2
3
4
5

1
2
3
4
5

1
2
3
4
5 ■

2 .
3.
4 .

120
89
80
65 
16

100
75
66 
54 
11

81
65
52
43

7

62
57
48
32
0.0

1 .05
0 .95
0 .90
0 .90
0 .85

0 .98
0 .85
0 .82
0 .82
0 .89

0.86
0 .79
0 .75
0 .73
0 .70

0 .72
0 .61
0 .53
0 .50
0 .48

12.36
13.46
14.35
14.83
15.75

15.7
18.12
18.01
19.58
20.43

19.15 
23 .62 
24 .34 
24 .89 
25 .51

33.01
37.20
41 .25
42.15
43 .15

6 .15  
6 .75  
7 .38  
8 .05  
7 .56

8 .32
8 .53
9 .04
9 .16  

10.52

10.58
11.15 
11.33 
11 .89
12.04

18.37
20.15 
21.11 
21 .06  
23.31

1. 0.025% NaNO
0.02 % 
0 .15  % 
0 .010%

5 20 % b eet j u ic e .

0 .25  % NaN03
0.20 %  "

0 .15  % "
0.10 %  "

1 . 2 0
1 .30
1 .35
1 .35  
1 .45

2 .18
2 .79
3 .24
3 .51
3 .75

3 .34
3 .87
4 .36  

10 .74
4 .96

5 .61
5 .71
5 .95
5 .95
6.00

20% beet ju ic e

0 .47
0 .50
0 .52
0 .53
0 .55

0 .76
0 .99
1 .65
1.91
1.72

2.01 
2 .,36 
3 .03  
4 .64  
5 .29

101.50
104.50 
111.60 
125.90 
137.00

Table
Organole] sco re s  o f cooked b a f f a lo  sau sag es  du rin g  s to rag e  a t  4°C.

Zero Time_______ 10 days_____ » 20 days____________30 day3

2 3 4 5 1 2 3 4 5 1 2 3 4 5 ______ 1 2 3 4 5

8 8 8 8 9 7 7 7 7 8 7 7 7 7 4 3 3 3 3
8 8 8 8 8 7 7 7 7 8 7 7 7 7 • 2 1 1 1 1

8 8 8 8 8 7 7 7 7 8 8 7 7 7 _ . __

'e atm ents : ( i ) 0.025% NaN02 + 0 .25  % NaNOg

(2) 0.020% NaN02 + 0.20% NaNg + 20 % b eet ju ic e
(3) 0.015% NaNg + 0.15% NaN03 + 20 % b ee t ju ic e
(4) 0.10% NaN02 + 0.10% NaNOg + 20 % b eet ju ic e
(5 ) 20% b eet ,j u i c e ,
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