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Abstract

327

Gamma irradiation was used to reduce the N-nitrosamines in emulsion-type cooked pork sausage during
storage at 4°C. The sausage without ascorbate to maximize the N-nitrosamine formation and the sausage with
200 ppm sodium ascorbate were prepared, respectively. The sausages were aerobically or vacuum packaged and
irradiated at 0, 5, 10 and 20 kGy. A statistically significant difference was not shown in N-nitrosodimethylamine
(NDMA) and N-nitrosopyrrolidine (NPYR) levels in the sausage prepared with sodium ascorbate at 0 week, while
the NDMA and NPYR reduction was observed after 4 weeks storage. The NDMA level in the sausage without
sodium ascorbate and irradiated at 10 kGy or above reduced in aerobic packaging, while a dose of 20 kGy was
needed in vacuum packaging. The N-nitrosopyrrolidine reduction was shown at 20 and 30 kGy-irradiation. The
results indicated that gamma irradiation was effective to reduce N-nitrosamines level in sausage during storage.
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Table 1. N—nitrosodimethylamine (NDMA) level in emulsion—
!:ype cooked pork sausage prepared with ascorbate or none
in different packaging and irradiation dose during storage

SRS

ot

Table 2. N-nitrosopyrrolidine (NPYR) level in emulsion-
type cooked pork sausage prepared with ascorbate or none
in different packaging and irradiation dose during storage

at 4°cY? (unit: ppb) at 4°C? (unit: ppb)
Storage Irradiation dose (kGy) Storage Irradiation dose (kGy)
periods Sample periods Sample »
(week) 0 5 10 20 SEM® (week) 0 5 10 20  SEM
Ascorbate® Ascorbate”
Aerobic 50 36 31 14 1.35 Aerobic 29 ND” ND ND 078
Vacuum 4.6 36 2.6 19 1.03 Vacuum 16 ND ND ND 053
0 SEM?Y 145 080 125 121 0 SEM® 1.14 - - -
None None
Aerobic  1988% 460° 397° ND®® 3206 Aerobic 288 494° 105° ND° 1267
Vacuum 167.6° 493° 563° 372 17.27 Vacuum 342° 107° ND® ND° 527
SEM? 3645 3223 2665 704 SEM® 1767 1067 742 -
Ascorbate Ascorbate . . .
Aerobic 164 111 79 47 897 Aerobic 249° 33° ND® ND° 281
Vacuum 1160 112° 52° ND®> 283 Vacuum 1274 121° 31° ND® 222
A SEM? 960 792 674 333 A SEM” 350 294 217 -
None None
Aerobic  5418° 4438 3368° 3246° 3171 Aerobic 2831 1821 2585 2464 5546

Vacuum 559.4% 612.2% 480.6™ 315.1° 61.51
SEM? 5051 2412 5465 19.83

YDifferent letters (a-c) within a same row differ significantly
(p<0.05).

PDifferent letters (x, y) within a same column differ signifi-
cantly (p<0.05).

iZSEMI Standard errors of the mean (n=8).

“SEM: Standard errors of the mean (n=4).

The sausage was formulated with 150 ppm sodium ascorbate

6)or none, as a reducing agent.
Not detected.
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