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of psckm-_ing systems such as vacuum and madified pas atmosphere
of various meat nroducts (Finne, 1982; Holland,
chrink 10SS,

have been proposed to extend
1980) . Vacuum packaging tends to
discolouration and to control growth of common aerobic spoilage bacteria. Storage

ified pas atmospheres has recently been suggested as an alternative to conventional vacuum

s a means of retarding microbial spoilage and controlling the colour and shrink loss (Newton
7).

of nitrogen gas on microbial development of meats is not well established (Christopher et al.,
arding to Seideman et al. (1979), nitrogen gas (100%) was unimportant to control microflora, .
its ability to minimize weight loss. In contrast, Newton et al. (1977) found that total aerobic
ats on lamb chops stored in nitroecen were much lower than those of chons stored in air, 80% O2 =
in 80% 0, + 20% CO,. Recently, sandwiches packed in nitrogen gas have been put on the market
et al., 1581): the Purpose of the nitrogen package (plastic pouches) was to retard growth of
, mcroflora, thereby extending the shelf-life of the product up to 30 days under refrigeration.

fiss have been conducted on the effects of vacuum-packed bologna and frankfurters sausages to

the microbial quality and shelf-life (Nakano et al., 1980; Paradis and Stiles, 1978}. However,
on is lacking on the effect of nitrogen package compared with vacuum packape, on the microbial

o quality of frankfurters. This study reports on the microflora and sensory changes of vacuum or

ckaged frankfurters over a 49-day storage period and on the effects of different temperature
display conditions.

ntal fresh cured frankfurters were purchased directly from the manufacturer (Les Salaisons Brochu
is, Québec) within 12 h of manufacture.

- All sausages (5 pieces) were aseptically placed at 4°C in

! t:}psr low permeable laminated packag@% (6 x 84", Winpak Ltd, Winnipeg) \ilith tranamission rates of
eo/m~/24 h/49C/100% RH), 00, (124 cc/m=/24 h/250C/day) and Hy0 (18.6 ce/m=/24 h/37°C/100% RH), Samples
oup were individually vactum-packed using a chamber-type, heat-seal packaging machine (32 in of Hg).

the other group were injected with 100% nitrogen and sealed in the conventional manner. Packages
domly assigned to storage periods of up to 49 days at 0, 3 and 70C under fluorescent light (1030 Iux)
displays. The samles were stored under controlled temperature (+19C) and relative humidity (90 to

tests

end of each storage period, the intact packages were opened aseptically and the sausage cut through a

k{life- Samples (25 + 1 g) were placed in 225 mlL of sterile 0.1% peptone solution and macerated in a
400 (Seyward Lab, Londen, U.K.) for 1 min.

rophic bacteri{al counts were determined by plating appropriate dilutions with sterile 0.1% peptone

: I'b‘tl}mt agar (Difco) with plate incubation at 79C for 10 days. Enumerations of yeasts and molds were
lprl‘g acidified potato dextrose agar (Difco) which were incubated at 22°C for 4 days. All plates were
icate,

m;ination of each storage period, individual packages were aseptically opened and frankfurters were
: zﬂg‘u’a}?\ted under 970 lux of incandescent light by four trained evaluators for colour and appearance
off-

odour (souring), using a 4-point scale (4 = no colour change; b = extreme colour change)
d = greening, s = souring.

:i}cal count data (log 10) and sensory analytical data were treated by using one-way variance analysis
s er S Multiple 1

mge tests. Variance analysis in "'split plot' was used to establish the difference
diff,

:ﬂl"iolls treatments, Factorial analysis was also done to compare the effect of darkness and light
TeNt temperatures for eight storage periods.




Results and discussion

Two experiments were run to determine the extent of variation in nuibers of organisms and senso

in different samples. The variation in psychrotrophic and yeasts and molds counts are shown in tabhlee =
2 respectively. Sensory changes are shown in table 3. The largest increases in psychrotrophic cmmes L
(6.8-7.4 and 8.4-9.4) occurred after 14 days of storage at 70C, irrespective of different treatmntss 1
Counts of yeasts and nnldsowere relatively constant in vacuum-packed samples stored at 3 and 7°C, But ;-
packed samples at 3 and 7°C, there was a significant decrease in numbers of yeasts and molds, co in
when frankfurters were packed in €0z, no apparent discolouration was observed (Kraft and Ayres, 1953y T
Throughout this study, frankfurters packed in vacuum or N2 generally exhibited stable colours but Vac:
packed samples tend to have more surface discolouration due to browning and greening than other s

Light generally showed more pronounced effect on surface discolouration of vacuum-packed samples than 3
of Np-packed samples. Consequently, frankfurters could not be sufficiently stored for 7-21 days iy VAo
ackage. Based on the results of sensory evaluation, it was quite evident that N; packaging had sign-tf: :
increased the storage life by retarding the development of browning and greening and off-odour whep é i
to comparable vacuum packaging. =
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Table 1. Psychrotrophic bacterial counts (log 10/g) of sausages arranged according to packaging treatment
and storage interval

Storage 0°¢ 3°%C 7°C Or(ili_li" '
(days) Vacuum N, Vacuim N, Vacuum Ny ﬂffe g
R3 s R s R s "R F -F s =R 5 Teans K
A4 B c b _ & F G H ¥1_ J K L =
0 3.5a 3.9a 3.5 4.0a 3.5a 3.4a 3.0a 4.0a 4.1a 3.7a 4.0a 3.9
3 3.5a 3.5a 4.4a  4.6a 4.0a 3.7a 3.6a 4.1a 4.0a 3.8a 4.2a 4.6ab
7 3.8a 3.7a 5.0a 4.0a 4.3ab  4.4a 4.0ab 4.6a 4.9a 5.0a 4.3a 6.1bc 1
14 4.4a 4.4a 4.9a 4.1a 4,5ab  4,5ab 4.0ab 4.3a 6.8b 7.0b 6.7b 7.4cd L‘.LISI:
21 5.0a 4.1a 4.4 4.3a 4,4ab  5.6bc 4.5abc 5.2ab 7.9¢ 7.2b 7.5bc 7.3cd I. 2
28 5.2a 4.6a 4.,6a 4.9a 5.9b¢c  6.2cd 5.8bcd 6.6bc 9.1d 8.6b 8.7c 9.0d :
35 4.9a 4.9a 4,83 4.8a 6.5¢c 7.0de 6.3pd 7.8c 8.7cd 8.5b 7.9bc 8.7d Lw
49 5.0a 4,9a 5.1a 5.8a 7.4c 7.8e 7.4b 7.7¢ 9.4d4 8.4b 9.1c 8.9d EHE

abcde means in the same column bearing a common superscript do not differ (P<0.05).
Means underscored by a common line are not different (P<0.05).

R: dark; S:lighted display.

ALB,C. . .treatments.

Treatments not shown are not significantly different.
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. s in the same colum bearing a common superscript do not differ (P<0.
underscored by a common line are not different (P<0.05).

i;.-S: lighted display.

treatments.
'té not shown are not significantly different.

Surface coloul"1 and off-odor scores2 of frankfurters arranged according to treatment and storage
interval

ovC - 38C

Vacuum

R3

4.0 4.0
4.0 3.5
4.0 3.5
.0c 4.0 3.5
.5d 3.5 3.0
.5d o) 2R,
.5ds 3.5 2.0
.0ds 3.5 2.0

.0
.0
.0c
.0c

4.0
4,0
4.0c
4.0c
3.5¢c
3.5d
2.5d
2.5ds

.0d
.5¢
.0c
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4-point scale (4 = no colour change; 1 = total colpur change) with browning (c) or greening (d).
#8E on off-odour (s = souring).

"8 dark display; S = lighted display.




