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INTRODUCTION

In  Denmark, salami is traditionally
produced with synthetic colourants. From
the first of July 1989, addition of the
synthetic colourant Erythrosine will be
forbidden in salami. Instead, the natural
colourant Cochineal will be permitted up
to a concentration of 100 mg (calculated
as carminic acid) per kilogram (The
Positive List, 1983).

As an alternative the synthetic colourant,
Allura red looks interesting, first of all
because of a considerably higher Accep-
table Daily Intake (ADI) compared to
Erythrosine. The ADI of Allura red and
Erythrosine is 0-7 mg/kg (FAO/WHO,
1987) and 0-0.05 mg/kg (FAO/WHO, 1989)
respectively. At present, Allura red is not
permitted in Denmark (The Positive List,
1988), but Allura red was suggested as an
alternative to Erythrosine for use in meat
products by the Codex Alimentarius Com-
mission (Codex Alimentarius Commission,
1989) and Allura red has recently been
proposed by the EEC as a colourant for
foodstuffs (Commission of the European
Communities, 1985).

The stability of Allura red has been tested
in model experiments (McCormick, 1971)
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MATERIALS AND METHODS

Salami preparation and packagin
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TABLE 1. Colourants used for salami colouring in the salami storage expef‘lmen

Colourant

Quantity added, mg/kg

=]

Erythrosine
Ponceau 4R
Sunset yellow

Allura red

Cochineal C12
23% carminic acid

Cochineal C25
23% carminic acid

Normally used colour mixture (Standard)

150
40
50

100

100

100
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Sensory evaluation

After a display period of 0 and 4 weeks,
duplicate samples of salami with each
type of colourant were sampled for
evaluation of taste by a 4-member trained
sensory panel, using a 0-10 scale (10 = no
off-flavour, 0 = very strong off-flavour,
5 = acceptability limit). Because of lack
of capacity and because Allura red at
present is not permitted in Denmark,
samples with that colourant were not
included in the sensory evaluation.

Assessment of lipid oxidation

Lipid oxidation was determined by the
2-thiobarbituric acid (TBA) method of
Vyncke (1970) and Vyncke (1975) after a
display period of 0 and 4 weeks. The TBA
values were expressed as wu-mol of
malonaldehyde per kilogram of sample.

Statistical analysis

Statistical analyses were conducted using
analysis of variance with the general
linear model procedure (SAS, 1979).
Separation of means was conducted using
Duncan's multiple range test.

RESULTS AND DISCUSSION

Colour evaluation

Initial colour measurements and visual
colour evaluations showed that both
Allura red and the 2 different types of
Cochineal resulted in an acceptable red
initial colour compared to salami with the
normal colour mixture added (named
standard in the following). The colour
properties of the different salami types
are presented in table 2.

L
£2. Colour properties of salami with & different colourants added (see
table 1). The Hunter L, a and b values are initial tristimulus colour
Coordinates. All values are means of 5 replicate determinations.

T —
Colourant L a b AE
Normally used colour
mixture (Standard) 4y .6 33.5 He9 -
Allura red i5.0 B0 8.6 18
Cochineal C12 43.8 28.2 4.6 5.5
Cochineal E25 44 .4 27 Dl 6.5
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From the AE-values it can be derived that
Allura red resulted in a colour closest to
the standard, but the comments given at
the sensory evaluation indicated that the
colour of salami containing Cochineal,
corresponded more to the standard.
It may be explained by the higher Hunter
b-value of salami containing Allura red
which gave a yellow-red colour instead of
the more usual pink colour.

The tristimulus colorimetric parameter
Hunter a was found to give the best
correlation with the subjective colour
score during storage. Figure | shows the
fading (measured as the change in Hunter
a-value, Aa) of each type of salami
exposed to light compared to the samples
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red, Cochineal C12 and Cochin€? .
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the decreases in Hunter a-valués
exceed 49%.

The visual evaluation of th j
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figure 2. It is evident that there 15 ter

kept in dark. correlation between change in Huinned by
The Hunter Aa was calculated by the value (fig.1) and colour score ©
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Aaf(t) = alt) - a(t = 0)
+ —
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s Normal colour mixture i
Allura red ]
a Cochineal C12 |
o Cochineal C25 |
=
16 Exposed to light Kept in dark t 7
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Fig. 1. Fading of red colour of sliced, vacuum-packed salami with 4 different

colourants added (see table 1) during storage in a chill cabinet:
The colour was measured regularly during storage by tristimulus
colorimetry and fading was measured as change in Hunter a-valu®
( Aa). All values are means of 5 replicate determinations.
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Colourants added (see table

T T T
20 24 days

Colour evaluation, for sliced, vacuum-packed salami with 4 different

displayed in an illuminated

chill cabinet for app. 4 weeks. Evaluation scale: 0-10 (10 = no
discoloration, 0 = totally discoloured, 5 = acceptability limit).

%
o Levaluation

Eible
R 3
if;’_ﬁlua iOShOWS the results of the sensory
tiq) N. For each salami, there is an
te score together with a taste
TABLE 5

score after 4 weeks of light exposure and
of 4 weeks of dark storage (except for
salami with Allura red added).

Sensory evaluation of sliced, vacuum-packed salami displayed in an

lluminated chill cabinet for app. 4 weeks: Effect of light exposure
and dark storage. Evaluation scale: 0-10 (10 = no off-flavour, 0 =
very strong off-flavour, 5 = acceptability limit). - See also a) below

table.
’\
Taste score
Storage time (weeks)
Colourant 0 4
Light displa Dark storage
- g play g
h
Nofmally used colour A c
Mixture (Standard) 1.8 8.0
Allura red > 9.7 - -
Cochineal Cl2 U.8B 7.6C
Sk 7.0¢

b

Cochinea] c25
\

Q) Al values are means of 2 replicate determinations. Values in the
Same line and column bearing the same superscript letter do not
differ significantly (p>0.01) from each other.
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Results of the sensory evaluation (table 3)
indicate that light induces off-flavour in
salami. A significant difference (p>0.01)
in taste score was found depending on the
storage conditions, a salami (regardless of
colourants) exposed to light got a lower
taste score than the same sample stored
in dark.

The main comment given at the sensory
evaluation was that after 4 weeks of

rancid taste.

TABLE 4.

Assessment of lipid oxidation

e 15|
it it

The effect of light display on rancid );he t
shown in table 4. For each coloura”r 8

TBA-values were determined 2ft€ }
storage period of 0 and 4 weeks. "
5 ) ; .Ca 1
For the standard there was no SlgmfnlqpleS (
difference in TBA-values for ng Je$
5

stored in dark compared to Fives!
exposed to light. For the alternaed 0 |
on the other hand, samples expo® Alues (

storage, salami exposed to light had a light had significantly higher TBAdeark K
(p>0.05) compared to samples kept I"
(see table #4). | ;
|
i
Lipid oxidation determined by the 2-thiobarbituric acid (TBA) (
method ( p-mol malonaldehyde per kilogram of sample) of sliced, F
vacuum-packed salami displayed in an illuminated chill cabinet: ﬂ
Effect of light exposure and dark storage. - See also a) below table. F
}
TBA 5
J
Storage time (weeks) s
Colourant 0 4 ;
Light display | Dark storage tF
Normally used colour A R R
mixture (Standard) 3.6 513 4.9
Allura red 3.8 7.0° 3.8~
Cochineal C12 Nie P 3.2
: fi B A
Cochineal C25 3.4 7r6 3.8

a) All values are means of 2 replicate determinations. Values in the
same line bearing the same letter do not differ significantly

(p>0.05) from each other.

CONCLUSION

Cochineal C12 and C25 looked very
promising as alternative colourants to the
normally used colour mixture in salami, as
both resulted in an initial colour very
close to the standard and besides they
were much more light stable, when
exposed to light in a chill cabinet for
approximately 4 weeks. Regarding the
colour of salami with Allura red added,
the light stability was very good, but the
initial colour was a little more yellow-red
than the initial colour of the standard.
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