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ABSTRACT - Five m. longissimus thoracis steaks from different breeds, purchased at retail,
were cut into samples and simultaneously photographed under standard shooting conditions. The
first photo was taken on samples just arrived at the laboratory, the second one on a freshly cut
surface after blooming. Two consumer panels evaluated beef colour using respectively photo 1
and photo 2. Each consumer was asked to rank samples in order of preference. Rank sums were
evaluated with Fridman’s test. Immediately after taking the photos, colour was measured with a
colorimeter. Regarding photo 1, consumers were able to discriminate one sample, the worst, from
all the others. Concerning photo 2, consumers discriminated the worst sample, as in photo 1, but
also the best one. Therefore a more accurate colour evaluation can be obtained if the assessment
is carried out on a fresh cut surface after blooming. In general consumers preferred samples with
high lightness and a relatively high yellowness. The sensory evaluation of meat colour using
photographs is a promising tool to overcome the difficulties when the meat is directly evaluated.
But it is very important to standardize the shooting conditions to obtain a true reproduction of
the meat. For this purpose the use of a colour target is useful to check the validity of the adopted
parameters.
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Introduction - Undoubtedly, appearance determines how consumers perceive quality at retail and
significantly influences purchasing decisions (Faustman and Cassens, 1990). In the case of beef, pur-
chasing decisions are influenced by colour more than by any other quality factor, because consumers
relate the bright cherry red colour of oxymyoglobin to freshness and wholesomeness, while the brown
colour of metmyoglobin is considered undesirable (Mancini and Hunt, 2005). In fact the visible colour
on meat surface continuously changes during display and storage, influencing consumer acceptance
of beef. Meat colour measurement is performed either by visual appraisal or by instrumental analysis
using colorimeters and spectrophotometers (AMSA, 1991). These instruments are accurate, fast and
easy to perform, but they express data as colour space coordinates and do not give a measure of con-
sumer preference.

Visual appraisal is the meat colour assessment most closely related to consumer evaluation, but
it is complex, expensive and time-consuming. The long period for the sensory evaluation negatively
affects the meat colour stability and consequently the acceptability. Difficulties of using meat in con-
sumers surveys could be overcame through the use of photographs for the colour evaluation. Therefore
the aim of this study was to evaluate the possibility of using photographs for the sensory evaluation
of beef colour.

Material and methods - Five m. longissimus thoracis steaks from dairy and beef breeds (A, B, C,

D, E) were purchased at local supermarkets and butcher shops. Upon arrival at the laboratory, each
steak was cut into samples 5x5x4 c¢m, coded with random three-digit numbers, placed flat on a uniform
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non-glare black background and illuminated with two daylight fluorescent lamps (with a colour tem-
perature of 5400K) set at an angle of 45° with the samples.

The uncut surface of the samples were photographed simultaneously using a NIKON Coolpix 990
digital camera mounted on a photographic bench (photo 1). The camera was set up with the lens
aligned 50 cm from the meat surface and the focus set at 50 cm. The image was saved into TIFF file
format to keep the high quality resolution. Preliminary experiments were carried out to test different
setting conditions. The best one was: aperture priority mode, with the aperture value set at /2.9 and
the exposure corrected to +0.7 stop. The colour-reproduction capability of the camera was tested with
the aid of the GretagMacbeth Color-Checker, which is a chart containing 24 colored patches, photo-
graphed with the meat samples.

Immediately after, the colour of each sample was determined objectively by a Minolta colorimeter
CR 331 C with a 30-mm-diameter measurement area, using the Dgy illuminant and the 2° standard
observer. The instrument was calibrated against a white and red standard plates. The results were
expressed in terms of lightness L*, redness a*, yellowness b* in the CIELAB colour space model (CIE,
1978) and a*/b* ratio was calculated (Renerre, 2006).

Prior to take the second photograph (photo 2), a 1 cm thick slice was cut from each sample and the
fresh surface was allowed to “bloom” for 60 min at 3°C (Boccard et al., 1981). Then the colour was
re-measured by the colorimeter. The two photographs (20x30 ¢cm) were printed on glossy paper and
sticked on a black cardboard.

Two consumer panels consisting of 90 and 54 people (regular meat buyers), homogeneous for sex,
age and status, evaluated the beef colour using photo 1 and photo 2 respectively. The photos were pre-
sented once to consumers. Sensory evaluation was performed by a ranking test (BSI, 1980) and each
consumer was asked to rank samples in decreasing order of preference for colour (1 corresponded to
the highest preference, 5 to the lowest preference). Rank sums for each sample were calculated and
evaluated statistically with the Friedman’s test (Meilgaard et al., 1999).

Results and conclusions - The results of the sensory analysis are reported in table 1. As regards
the photo 1, a significant difference (P<0.05) was observed between sample C, which reached the high-
est rank sum, and the other samples which were preferred. With regard to this result, it must be un-
derlined that samples had remained at retail at different storage time and temperature, which could
have caused surfaces discoloration. Probably the presence of the three forms of myoglobin on the meat
surface did not allow consumers to discriminate effectively the samples.

In relation to photo 2, sample A was preferred to the others (P<0.05); sample C, as in photo 1, was
judged as the worst (P<0.05). In this case consumers discriminated sample A from samples B, D and
E. Therefore a more accurate colour evaluation can be obtained if the assessment is carried out on a
fresh cut surface after blooming.

The instrumental colour measurements for the five samples are reported in table 2. Comparing the
meat of the photo 2 with that of photo 1, in all the samples a clear influence of blooming was observed
which caused an increase of the lightness (from 37.17 to 39.76), a decrease of the redness and yellow-
ness values (from 29.71 to 27.62 and from 11.39 to 10.78 respectively) and a slight reduction of the
a*/b* ratio (from 2.63 to 2.57).

In fact the lightness always increased in photo 2, especially in A, D and above all in sample E. The
redness increased in sample A and decreased in all the other samples, in particular in D and B. The
yellowness decreased in samples C, D, and B, and increased in sample A and, slightly, in sample E.
The a*/b* ratio decreased in samples A and E, increased in samples B and D, while was almost the
same in sample C.

It is not easy to compare the results of the preference test with those of the instrumental
analysis and to find the relationships between a single preference judgment with the trichromatic
coordinates which are linked each other in different ways. Both panels disliked very much sample
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C, which had a low lightness and, in photo 2, the highest a*/b* ratio, indicating a redder colour. In
other words, sample C showed a deep red and dark meat colour. In photo 2 consumer preferences
were for sample A, which showed a bright red colour and had the highest lightness and a relatively
high yellowness. Sample B, which had a* and b* values similar to those of sample A, was penalized
for its lowest lightness.

In conclusion, the sensory evaluation of meat colour using photographs is a promising tool to
overcome the difficulties when the meat is directly evaluated. By photographs it is possible to
“freeze” the meat colour exactly in the moment of the instrumental measurement. Photographs
can be used for a long time, with the possibility to collect a large number of ratings from many
consumers. But it is very important to standardize the shooting conditions like the lighting, back-
ground and camera setting, to obtain a true
reproduction of the meat. For this purpose the
colour chart is a useful tool for adjusting the

A B ¢ D E colour correctness of the photo and to check
Photo 1 2512 2607 321° 269? 2492 the validity of the adopted parameters. In the
Photo 2 118° 1570 211¢ 1580 166° next step the sensory evaluation of meat co-
lour using photographs will be compared to
the direct evaluation.

Table 1. Rank sums of ranking test.

a.b.c differences between ranks on the same row: P<0.05.

Table 2. Instrumental colour measurements.
Mean A B C D E
Photo 1 L* 37.17 40.04 34.54 35.54 39.27 36.44
Photo 2 L* 39.76 43.14 36.42 37.01 40.62 41.63
Photo 1 a* 29.71 27.15 34.02 29.55 30.38 27.47
Photo 2 a* 27.62 28.20 28.70 26.86 27.26 27.10
Photo 1 b* 11.39 9.49 13.95 11.06 12.28 10.15
Photo 2 b* 10.78 11.07 11.22 10.30 10.88 10.43
Photo 1 a*/b* 2.63 2.86 2.44 2.67 2.47 2.71
Photo 2 a*/b* 2.57 2.55 2.56 2.61 2.51 2.60
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