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o INTRODUCTION

"-in e

o the Process of preblending, salt (NaCl), water, and Nitrite (NaNOZ) are added to ground meat and, after

tgti"e Product jg stored for a variable length of time before it is tised in emulsion type sausages. The
just prehlending is to gain time for the chemical analysis necessary to obtain a uniform product as well

g
By s .
Eblendinthe finished product to legal requirements. Kramlich et al. (1973) included among the advantages

ay

4

log i 8 the ability to stabilize meat from the point of view of microbial spoilage and retarding fat
{y, Mo the Taw material.
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f"iun y faoe 8rowth is inhibited in preblends by the salt and nitrite included. The role of salt as an in-

‘n&it-mf t EOI‘ of microbial growth has been reviewed by Ingram and Kitchell (1967). Salt leads to the inhi-

5 thannoma]' flora developing in meat at refrigeration temperatures, the pseudomonas group being more
for Other groups like micrococcus (Lin et al., 1977). Smith and Palumbo (1973) showed that when ag-
BaniSmsologna manufacture, the level of salt is critical. Nitrite also has an inhibitory effect on

IR . .

) 'Dan, 1975 It is recognized that nitrite ions has an influence on the inhibition of C. botulinum (Wolff &
i Erl‘ell), but nitrite has also been reported to be inhibitory to many other species of bacteria (Ingram,

, Salt (1974) concluded that preblends should not be prepared without nitrite.
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i Niithere :nceS oxidative rancidity in cured meat and nitrite has an inhibitory effect in this process. Al-
'Jit,j ‘}lvaarare many references to the lypolitic and oxidative processes taking place in dried sausages (Nurmi
in Drer 1964; Alford et al., 1971; Demeyer et al., 1974) there is a lack of data in relation to ran-—
L .E ended products. L o

e at yoCtives of this

study were to evaluate the microbial stability and rancidity development during
€e different temperature conditions of beef preblends prepared with two levels of salt.

Ry EXPERTMENTAL

r

e
N 1_ a Ei.triﬂﬂnings (5-10% fat) were finely ground twice through an 1/8" (3.2 mm) plate and after mixing
“‘:’Jlr‘ltr‘ elform batch, it was subdivided to form two separate lots. To each of these lots, 20% water, 75
}'}‘1’1&8 Saml)le and either 3% or 6% salt, was added. After mixing the ingredients, the two lots were subdivided
e Wape St‘ One sample from each salt level was analyzed immediately after preparation and the remaining
the fOOred at -10°C, or 0°C or 15°C.” The samples were analyzed once a day from each storage tempera-
lowing three days. The procedure was repeated four times.
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ey exceptnt Was determined on Tryptone Glucose Extract Agar (Difco) and evaluated as described by Ockerman
inctl}:at a stomacher was used to disintegrate the samples, as described by Emswiler et al. (1977).
. a

ated at 25°C for 4-5 days. The original method of Tarladgis et al. (1960) was used to deter-
Residual nitrite was evaluated by the colorimetric method described by Ockerman (1980). Data
1968) to analysis of variance by the Least Square and Maximum Likelihood General Purpose Program of
€an separation was accomplished by the Duncan's New Multiple Range Test (Duncan, 1955).
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stzhﬁre i RESULTS AND DISCUSSION
4, 't S el
‘y%izge ti4 a significant three ways interaction for the amount of added salt, storage temperature and length

of Va °0 the microbiological population of the beef preblends (P<.0001), as presented in the overall
‘ance as shown in Table 1.

ble
‘\\ l?egree of significance of the F values Table 2 presents the least square mean values
‘0 the overall analysis of variance for the logarithms of the total microbiological
N count during storage in 3% and 6% salt added pre-
y kl‘og. of TBA Residual blends at the three different temperature condi-
b a total count values nitrite tions. There was a continuous increase in the
\ .1125 .0000 5816 microbial population in samples stored at 15°C,
this increase being significant after 2 days of
.8176 .1038 .0550 storage. Values for microbiological content in 3%
o 0000 .0000 0000 salt added preblends stored at 15°C were higher
3E than those for the 6% salt added preblends during
.0000 .1204 .0000 the entire storage period; however, at each corre-
.7128 .2901 .1928 sponding day these differences were not large
at .0186 .6152 .8249 enough to be significant. Therefore, it appears
8th Oure 4219 .0840 .5280 that increasing the amount of salt to 6% compared
) to 3% did not have any significant inhibitory
Ay .8135 .0738 .2940 effect on the microbiological growth.
L‘h Tqm Stor, Samples stored at 0°C and -10°C did not show
My Dp‘ O S .0000 .0932 .0000 any significant change in the microbiological
Storage population during 4 days storage. It seems that
Y .0001 .9997 .0001 microbes that could develop at these temperatures
\,«‘iie » oy, are inhibited by the added salt and/or nitrite.
‘ :ficanr}le OVZf added salt had a significant effect on TBA values as shown by analysis of variance in
‘lu%highily 10wrall least square means of TBA values in the 3% salt added preblends was 0.67 and this was
frq, Y ST than the 0.88 TBA value of the 6% salt added samples. The temperature of storage also

8]
n aamgnificn&nt effect on TBA values. Presented in Table 3 are the least square means for the TBA
€S stored at different temperatures. Samples stored at 15°C resulted in significantly
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higher values than those stored at lower temperatures, Although samples stored at ~10°C presented 1
than those stored at 0°C, this difference was not significant., The overall TBA values profile can b
as one of the values being temperature dependent and consequently rancidity developed faster as the 3
increased but also at higher temperature there was an increase in microbiological numbers and a decrea® e d
residual nitrite, both of which probably accelerated oxidation. It was surprising that length of Storﬁgo
not have a significant effect on rancidity development. ‘Possibly it is due to the fact that the lengt
storage was too short for this effect to become apparent.

(L2 of
s 0
Table 2 - Least squares means of the logarithms of the total Table 3 - Least squares mezfrls SE)tn"
microbial count in beef preblends during storage and standard err £ pfebl /
TBA values of be€
Storage 3% Salt added 6% Salt added Holding o8~
temperature -10°C 0°c 15°¢ -10°C 0°c 15°%¢ conditions LSM 0.03
5 ;
Day -10°C 0.69 0.03
1 5.7815%  5.7815%  5.7815%  5.7505%  5.7505%  5.7505% 0°c 0.76° 0.09
2 5.5988%  5.7441%  6.5412%  5.5447%  5.5558%  5.84322 157 0.89%
3 5.6839%  5.7451%  8.1243°  5.6620° 5.6200%  7.7652° ; supt
a a b a a b 85° Means with the samé " jg*
4 5.6550 5.6759 8.5440 55910 5.6189 8.2128 X e 1O 5)"
script letter ar ; (@0
5 i fferen
ol Means in the same column with the same suprascript letter ficantly diffe
are not significantly different (P>0.5). leq%’

an®
. , re e
There was a significant three ways interaction for the amount of added salt, storage temperatt Squﬁr ol

of storage on the residual nitrite levels in the preblended products, as shown in Table 1. The Teas®i oy fei;
means for nitrite valués for the beef preblends with 3% and 6% added salt during storage at the threih %‘?:g
storage temperatures are presented in Table 4. The residual nitrite of preblends stored at 15°C_(b0 110"’13
6% added salt) was reduced dramatically during storage. However, after the initial loss of nitl’lteh o¢ 8
addition, the residual nitrite values remained almost unchanged for the whole storage period at t‘;ot_s knowﬂ
-10°C storage temperatures. These results agree closely with the reports in the literature, as ];t }te
that reactions of nitrite in meat are accelerated by temperature (Nordin, 1969). The residual nitrd ait?
found in the samples analyzed immediately after addition of cure only accounted for 70% of the adde nans 1
This initial loss of nitrite has also been reported in the literature (Greenberg 1972; Kolari and AU coCci 3‘:;;
There was a significant correlation between microbial growth and TBA values (r = 0.29%%). Mlir;olitl;
lactobacilli, the main groups of microorganisms able to grow in cured meat products, are stroﬂgly' )1, oXidlﬂ
also have the ability to produce peroxides (Nurmi, 1966). Both processes are strongly bound toO 1ip r gid! "
in meat products (Cerice et al., 1973). The coefficient of correlation between microbial ngWth an'a rC'““'E
nitrite was also highly significant (r = -0.69**). 1In this case, it is highly probably that microb® nitfltb
relates negatively to the inhibitory effect of nitrite. However, conditions leading to depletion 9

are also most favorable for microbial development as both are accelerated by increased tempefatures' 1eaf~

e
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s LY < : A is not
The lack of a significant correlation between residual nitrite and TBA values (r = -0.15) iS - and
as it has been stated that nitrite has an inhibitory role on oxidative processes in cured meat (B2
Townsend, 1971).

Table 4 - Least squares means of residual nitrite content during storage
of beef preblends

Storage 3% Salt added 6% Salt added

temperature -10°C 0°C 15°¢ =-10°C D2¢ 152C
Day Nitrite ppm Nitrite ppm
1 42.2% 42.22 409 43.7% 43.7% 43.7%
2 46.8% 45.3% 32.0° 45,92 41.0% 29.3°
3 46.5% 43.0% 19.1¢ 43.42 41.7% 23,8°¢
4 38.7% 34,5° 13.0% 41.5% 36.3% 18.9°¢
a,b,c,d

Means with the same suprascript letter in the same column
are not significantly different (P>0.5).
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