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INTRODUCTION

Sodium nitrite has been used for the
curing of meat products from time imm-
emorial. In addition to its microbio-
logical stability, in particular inhi-
biting the growth of Clostridium bot-
ulinum. Nitrite has been used to
provide a desirable characteristic
color and flavor in the meat product
(KLOMOTO et al., 1976).

Recently, however, it has been found
that nitrite can react with secondary
and tertiary amines to form nitrosami-

nes, a class of compunds found to pro-
duce tumors in a number of animal
species (MAGEE and BARNES,1967). The
quantity of amines does not play an
improtant role in the reaction but the
concentration of nitrite has a major
role in the formation of nitrosamines
(MOHLER et al.,1972).

Reduction, or elimination ,of the nit-
rite used in curing could reduce or
prevent formation of nitrosamines.

With the decrease of the basicity of
the amine and increase of the alkyl
chain length the carcinogenic effect

of the nitrosamines is decreased. N-
nitrosodimethylamine (NDMA)andarethere-
fore the most dangerous carcinogens in
comparison to all other nitrosamines
(MOHLER et al. 1972).

It is not yet known what are the toxic
or carcinogenic doses of nitrosamines
for man. The"permitted dose" of 5-10

Bg nitrosamines/kg food is under dise-
cussion (LENGES et al.,1974).
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Results and discussion

Nine commercial samples of cu-
red meat were pruchased and
analyzed for their moisture,
protein, fat, ash, NaCl, nitr-
ate, nitrite and nitrosamine
content (Table 1). The gross
chemical composition of the
samples was generally within
the legal amcunt permitted by
the Egyptian standards for cu-:
red. meats (Table 1). Exceptions
were sample 7 for moisture con-
tent,sample 8 for fat content
and sample 9 for moisture and
fat content. The legal amounts
of residual nitrite and nitrate
(determined and calculated as
nitrite) in sausage and lun-
cheon (125 ppm) and in bastirma
(300 ppm) were exceeded in most
of the samples, with the exce-
ptiong of samples Nx:. 6,7 and
9. Samples 1-5 and 8 showed
about 32-287% more total NaNO
+ KNO, (determined as NaNO, )
than the standards. The in-
crease above the allowed dose
was marked, particularly for
samples 2, 3 and 5 (sausage
samples) .

NDMA, NPIP and NPYR were found
in most of the cured meats
examined and NDEA only in
sample No. 1. Only one sample
contained nitrosamines in con-
centration greater than 10 pg/
kg (sample of sausage No.l).
In this sample total nitrosam-
ines were higher than the per-
mitted dose (10 pg/kg) by

about 180%; NDMA content alone
was greater than allowed by
about 40%. All other samples
showed a nitrosamine content
lower than 4 pg/kg. No associa-
tion between residual nitrite
content and nitrosamine concen-
tration was found.

The Egyptian sausage and lun-
cheon meat were characterized
by the presence of NPIP and
NPYR, which were found only in
some cured meat products. The
occurrence of NPIP may be due




Table (1) Chemical composition and nitrosamine content of some Egyptian cured meat products
gYE E

Sausage

" Luncheon Bastirma
ITEMS
1 2 3 4 5 Egp.St. 6 7 Egp.St. 8 9 Egp.St.
Moisture 43.1 A7.85 453 51.1° 49.8 <60 49.6 57.8 <55 45.6 6.4 < 45
Protein % 2809 21881900 WS SRS 15708 25 222 20..0 15 379 34.8 NL
Fat % 2657 L aisl AL 275 . 275 <30 85 165 <20 7.4 8.0 > 5
Carbohydrate% 2 U8 0 (5 82l NL 4.6 1.3 5 0.6 0io8 NL
Ash % 35 3.8 4.8 380 4.4 <5 4.1 4.9 NL 8i5 8.4 NL
NaCls% Ao & o B2 1.4 2eid < 3 ) 2.6 <3 Tl o < 8
N ng /1 3 2 20 2
NaNO: ng/ﬁg 7% }6% 15 123 ' 3 <125 14 10 <125 }19 3 <300
KNO3 mg/kg 132 288 269 142 263 44 62 20 86
NDMA ng/kg 14.2 1.2 1.4 0.2 0.8 NL 1.6 1.4 NL 1s2 a3 NL
NDEA pg/kg 0.8 -- —— -- -- NL -— -— NL -- -= NL
NPIF ng/kg 839 @ 58 N055 520 1.0 NL 6.4 il 5 NL - —- NL
NPYR pg/kg 4.5 0.8 0.5 R.5 . 0.5 NL 1.0 0.5 NL 0. — NL
Egp. ST. = Egyptian standard NL = Ne limit
D
a1
D
TABLE (2) Effect of ascorbyle palmitate on the formation
of nitrosamine in bastirma. S
Samples i 2 3 4 )
Item Sample 1= Bastirma produced without using nitrite or
HMoisture % 46 .7 45.9 A Al is niltcrates
Protein % 3945 38.8 36.6 35.5 Sample 2= Bastirma produced using nitrite and nitrate.
Fat % Vs SIS 6.0 7-0 Sample 3= Bastirma produced using nitirte and nitrate +
Carbohydrate % 0.8 0.8 0.6 0.5 ascorbyl palimitate 500 ppm-
Ash % 8.9 8.8 9.8 ?-5 Sample 4= Bastirma produced using nitrite and nitrate +
NaCls 7.8 7.5 7.8 7.0 ascorbyl palmitate 1000 ppm.
NaNO2 mg /k(j 8 38 3
KNOs  mg/kg 105 647 AT 109
NDAR  wg/kg 02 05 0.3 Qed
WDEA wg/kg - e e ——
WPIP wgl/kg Qi DTS QS QA
WeYR  ng kg QS PR e D2
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shown that the addition of 550-
5500 ppm sodium ascorbate mar-
kedly reduced the formation of
NDMA. Similar studies (SEN
etyal . 1976) s on bacen dindic—
ated that 1000 ppm of sodium
ascorbate or ascorbyl palmitate
considerably reduced the for-
mation of NPYR during cooking.
Frying bastirma sample indi-
cated that ascorbyl palmitate
at the two levels was effective
in reducing the formation of
new NDMA, NPIP and NPYR (un-
published data from this labor-
atory) .

Moreover, the possibility exists
that the addition of excess as=
corbate at the initial stage of
the cur.ing process may des-
tory the added nitrite and re-
duce its inhibitory effect ag-
ainst C. botulinum. It would
be more disirable to add the
ascorbates or other nitriite-
scavenging food additiwes

at the end of the
curing process, because at this
time the cured meat would
already contain the botulinum-
inhibitory factor which is
believed to be formed (from nit-
rite) during the curing process.
Recent studies have indicated
that the initial level of ni-
trite used, and not the resi-
dual level, is the important
factor (SEN et al. 1976).

From Table (2) it is evident
that samples 2 and 3 had mar-
kedly higher nitrite + nitrate
contents than the standard

( > 300 mg/kg), while sample

4 did not, indicating that the
addition of 1000 ppm ascorbyl
palmitate is the only way of
producing bastirma, unless
added nitrite contents are red-
duced.

The formation of nitrosamines

in control-sample NQ~ ., to
which no nitrite and'were added,
means that the salt or spices




used may contain quite enough

nitrite and nitrate. Nitrite
can be also a result of bacte-
rial reduction of nitrate, nat-
urally present in the salt and
spices used. The samples she
owed a nitrite and nitrate con-
tent of 4 and 165 mg/kg respec-
tively. This calls for further
fundamental research to deter-
mine nitrate and nitrite in
salt and spices from the local
market, and to determine the
possibility of reducing the
level of added nitrate and ni-
trite in the curing of meat.
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