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The formation of N-Nitrosamine in Commercial Cured Products

1. Occurrence of N-Nitrosamine in Commercial Ham and Sausage
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ABSTRACT — This experiment was conducted to study occurrence of N-nitrosamine (NA) and
its precursors such as nitrate and nitrite. For the experimental samples, 26 kinds of commercial
hams and 30 kinds of sausages produced in Korea were purchased. The nitrate and nitrite were
positive in all of the collected samples; nitrate levels were by average 4.4~9.2 mg/kg and nitrite
ones were by average 1.3~3.6 mg/kg. The contents of nitrate and nitrite were detected higher in
sausage than in ham. Especially, nitrate contents were contained higher in lyoner sausage pre-
pared with the mixture of meat and fish, while nitrite contents were contained higher in the
meat only mixture. N-nitrosodimethylamine (NDMA) among the analyzed 7 kinds of NA was de-
tected only in ham and sausage; its contents were outstanding in lyoner sausage which was pre-
pared with only meat and pork sausage, and then regular ham was the next one in its order,
but its contants were detected by average <0.5 pg/kg in press hams added vegetable.
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Table 1. The contents of nitrate, nitrite nitrogen in com-

mercial ham and sausage products (mg/kg)
b Kind of NO;-N NO,-N
roducts
samples Average Range Average Range

Regular hams 7 45 26~ 59 13 07~17

Press hams 19 58 12~166 14 06~23

Pork sausages 4 44 36~ 61 18 13~20
Lyoner sausages

I (meats) 11 81 41~140 36 18~78

II (meat+vegetable) 6 62 38~ 83 30 0756

I (meat+fish) 9 92 01~211 3.0 01~75
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Fig. 1. GC-TEA chromatograms of NA (1. NDMA, 2.
NDEA, 3. NDPA, 4. NDBA, 5. NPIP, 6. NPYR, 7.
NMOR).
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Fig. 2. GC-TEA chromatograms. a. NDMA standard 12.5
Hg/ml, b. sausage, c. UV light irradiated for 3.5 hr.
from b.
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Fig. 3. GC-TEA chromatogram of NDMA and its nitramine.

Table 2. The levels of NDMA in commercial ham and

sausage products (ug/kg)
Kind of NDMA level
Products
samples Average Range
Regular hams 7 13.2 <0.5~ 615
Press hams
I (meats) 5 6.7 <0.5~ 125
IT (meat+vegetable) 11 <0.5 <05~ 1.0
II (meat+fish) 3 15 <05~ 19
Pork sausages 4 18.4 <0.5~ 36.8
Lyoner sausages
I (meats) 13 124.8 <0.5~545.2
IT (meat+vegetable) 5 1.6 <05~ 4.1
I (meat+fish) 8 0.9 <05~ 3.6

The average recovery from ham and sausage for NDPA was
98.7 and 98.7%, respectively.
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