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Introduction
Sodium nitrate is widely used in sausage making to enhance color, flavor and 
keeping quality. On the other hand, nitrite reacts with secondary and tertiary 
amines to form toxic nitrose-amines (Sugimura et al_.,1981). Nitrate is not 
considered so toxic since it is involved in conversion reactions by reducing 
bacteria (Jensen and Hess, 1940 and Sokolov 1965). This work was conducted to 
determine the lowest effective dose of nitrate which leads to the lowest 
possible residual nitrite in sausage. Also, the keeping quality of such 
sausage was studied.

Materials and Methods

Sausage sample with additions of 0 ,10,20 and 30 mg. nitrate/100 gm were pre
pared. Sausage ingreddients were minced lean meat 64.66%, cattle fat 20.05%, 
water (as ice flakes) 10.03%, salt (NaCl) 3.0%, black pepper 0.50%, red 
pepper 0.25%. Sausage in mutton casings was stored at 4 C. Samples were ana
lyzed after 1,10,20 and 30 days. Spoilage was detected by the development of 
off odors. Effect of boiling sausages for 15 minutes in water was also examin
ed .

The moisture content was determined according to the A.O.A.C. (1970). Nitrite 
content was estimated according to the method suggested by Graon and Mira 
(1957). Total volatile nitrogen (TVN) and thiobarbituric acid (TBA) value were 
measured according to Pearson (1970). Ammonia was estimated using the method 
described by Winton and Winton (1958). Total bacterial count was carried out 
by the plate count method reported by Fraizer and Foster (1950). The red color 
intensity was colorimeterically measured by the method of Husaini et al.,(1950). 
Sensory evaluation of cooked and uncooked sausage was applied according to the 
method described by Sorour (1978).

Results and Discussions

a. As shown in Table (1), moisture content, decreased during cooking and 
storage. This was to be expected, since cooking and storage were found to 
decrease the water holding capacity and consequently the moisture content 
which is lost as drip (Ameen 1968 and Abd El-Salam 1978).

b. Results in Table (2) show a residual nitrite (8.2 mg/kg) of fresh sausage 
in uncooked control samples after 1 day storage, which indicates that the 
added salts and or spices were responsible for this residual nitrite. 
Futhermore, the higher the added nitrate, the higher the residual nitrite 
formed by bacterial reduction of nitrate. Generally, the residual nitrite 
in the different treatments did not exceed the permitted limit of the Egypt
ian food standard organization. Whensamples were cooked a decrease in the 
residual nitrite content occured, which was evidently due to leaching in the

. cook*1boiling water. Upon prolonged storage (10-30 days) samples of doih 
and uncooked sausage containing 30 mg nitrate; had a lower residual n 
than that permitted by the Egyptian food standard organization.

As for total count of bacteria; results in Table (3) show that one a ^  
storage of sausage; the total count was very low, although difference ^  
tween treatments were not marked. It could be noticed that the hlK e rted 
amount of nitrate, the less the total count found. Sokolov (1965); ref) 
that the effect of nitrate on the production of toxin by Cl .botuUgH S ^ ^  
slight. Storage at 4°C was more effective in inhibiting toxin produc  ̂
while cooking reduced the total count. Such thermal reduction was e^ unt 
marked when the storage period was prolonged. In general, the total ® 
after storage (20 days) was lower tgan the permitted limit of the 
food standard for sausages (10 X 10 /gra). Prolongation of storage 
caused the development of off order and increased the total count ®°r 
the permitted limit.

Table (3) Total bacterial count in sausage (count xio6/«** '

Time of 
storage 
in days

0.0 mg% nitrate 10 mg% nitrate 20 mg% nitrate 30 mg%

BC AC BC AC BC AC BC AC

1 0.007 0.005 0.006 0.003 0.005 0.002 0.004 0.001

10 4.33 3.30 4.17 2.19 3.12 1.19 3.03 1.00

20 7.20 5.40 7.01 4.30 6.36 3.07 4.70 1.52

30 S 16.96 14.50 14.58 11.30 10.54 8.17 10.00 5.20

S = spoiled BC = before cooking AC= after cooking

d. The changes in total volatile nitrogen (T.V.N.) and ammonia (NH)j are te 
in Table (4). The T.V.N. as well as NHg contents were affected by n 
level. Increasing the nitrate level caused a decrease in T.V.N. a°d 
level in sausage. Cooking also lowered the level of these two consitu

e. The thiobarbituric acid value (TBA) is shown in Table (5). Results 
that oxidation of lipids was to some extent checked by increasing the 
rate level. Although, nitrate and nitrosmyglobin accelerate lipid °x ¿y 
(Pavolovski and Palmin, 1963); the decrease observed in the present 8 IP 
with increasing nitrate level may be attributed to the decrease occur 
microbial load. Moreover, cooking resulted in a decrease in TBA
which may be due to the leaching of some malonaldehyde from sausage 
storage increased such companent.

f. Color intensity- With increasing nitrate level (Table 6), via ntirate ĉ 0„
sion to nitrite and afterwards to nitric oxide; resulting in the forn,fte£j 
of nitrosmyglobin and nitroshaemochromogen which acquire a desirable vgd 
color in both cooked and uncooked samples. Color was considerably a
by increasing the nitrate dose. Sample containing 30 mg nitrate sXi° *  
better color than that containing 10 mg nitrate. On the other hand, c
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duri*g°rage decreased slightly the color intensity due to pigment leaching 
<P*vUv.!?king °r t0 oxidation especially by the action of microorganisms 

Ki and Palmin 1963 and Abd El-Salem 1978).
S®hsorvhad ,, J_jeyaluation :a. color
lncreasi*her Score than thoso containing a lower nitrate dose (Tables 6 *7). 
and 30 m”8 the 8tora6e period reduced these scores. Samples containing 20 
niilcantgrtnltrate showed simllar scores. Cooked samples did not show sig- 
Qot aff iii«rences than uncooked ones which Indicated that cooking did 
d°ses GCt,»he color aPPeal till 20 days storage especially in high nitrate 
b. Odor <2° 8nd 30 ng>'

®oun '̂ le 8cores in Table (7) show that odor became more clearly pro- 
^hanCGh ^  *ncrea8*n8 tlie n*trate dose. Cooked samples scored higher 
that oî e uncdoked ones containing 20 or 30 mg nitrate. It thus appears

and improvement.

samples containing a higher dose of nitrate

that 9 -"'■«««u «»«¡a tuumning zu or ju mg nitrate
Table 0 n8 o f nitrate is enough for odor enhancement

(control)

aroma and taste of sausage.

10 mg% 
nitrate

20 mg % 
nitrate

30 mg % 
nitrate

9 9 9 
8 9 9 
8 9 8 
5 3 -

9 8
3 -

^lore cooking 
color

AC= after cooking spoiled
taste

C* ^aatelitg jo results obtained (Table 7) showed that cooked sausage contain- 
tr®atertan<1 30 “g °f nitrate «cored a very full taste (9); while the un-reated ------ ---- / »ui* maic j , wiiiie m e
after ° 8a“ple or that containing 10 mg nitrate scored a full taste

1^revi°us results it could be concluded that addition of 20 mg of 
30°r* ta«te . * 8atl8factory for production of sausage with acceptable color, 

Of nd lo® residual nitrite. If salt and spices are free of nitrite 
rate can be recommended.

• days storage.
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