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a b s t r a c t
The objective of this study was to determine which ageing treatment of beef was sensorially preferred by
consumers and how their preference changed when given information about the ageing treatment used.
Longissimus thoracis et lumborum from four young bulls were randomly assigned three ageing treatments: dry
ageing, vacuum ageing and ageing in a highly moisture permeable bag (bag dry-ageing); each was aged at
1.6 °C for another 13 days. A preference test (171 consumers) with questions about overall liking, tenderness,
and juiciness was performed. Thereafter, a deceptive test (61 consumers) was performed with two taste samples,
the ﬁrst taste sample with correct information about ageing treatment and the second with false information. In
the preference test, consumers preferred dry ageing and bag dry-ageing to vacuum ageing. In the deceptive test,
dry ageing was preferred, but the information given inﬂuenced preference.
© 2013 Elsevier Ltd. All rights reserved.

1. Introduction
Today, few people question whether meat should be aged; rather,
the question is how long and by which method. Most beef sold in food
stores is vacuum aged (aged in a vacuum bag, also called wet ageing)
7 to more than 21 days post mortem. Only a very small amount of
meat is dry aged (no protective packaging), usually for 14 to 30 days
post mortem.
A number of studies have compared wet ageing and dry ageing,
focusing on weight loss and sensory preference (Campbell, Hunt,
Levis, & Chambers, 2001; Laster et al., 2008; Oreskovich, McKeith,
Carr, Novakofski, & Bechtel, 1988; Parrish, Boles, Rust, & Olson, 1991;
Smith et al., 2008; Warren & Kastner, 1992). Dry-aged meat loses
more weight during the process, especially moisture loss at ageing
and weight loss at trimming, which makes it more expensive. Most
dry-aged meat is sold by speciality shops, over the Internet, and to
upscale restaurants and can be difﬁcult to ﬁnd in ordinary food stores.
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One of the problems with dry ageing is the necessity for hygiene and
ventilation in the chilling room. Meat that is aged unprotected has a
high risk of microbial contamination. Effective ventilation is important
also to form a dry protective surface that constitutes a protective barrier
against microbial contamination in the later part of ageing (Campbell
et al., 2001; Oreskovich et al., 1988; Warren & Kastner, 1992). A
relatively new kind of bag, highly permeable to water vapour, is now
available (TUBLIN® TUB-EX). The material in the bag functions as a
breathable plastic, which simulates moisture loss of unpackaged cuts.
In this way, the meat can develop the same positive sensory attributes
as traditionally dry-aged meat while at the same time decreasing trim
losses because it is protected from the environment. Only a few studies
have compared traditional dry ageing with dry ageing in a bag
(Ahnström, Seyfert, Hunt, & Johnson, 2006; DeGeer et al., 2009), and
the results indicate no differences between these dry ageing methods.
In many countries, meat is produced from young bulls with little
marbling. Vacuum ageing is the most common ageing method, so this
method should be included in a comparison with dry-ageing. Thus, this
study, used meat from young bulls and all three ageing methods. We
hoped to discover, using sensory tests, whether consumers preferred
beef that had been vacuum aged, dry aged, or aged in a highly waterpermeable bag. In addition, we wanted to study how information about
meat processing inﬂuenced consumers in their preferences after receiving
misleading information.
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2. Materials and methods

vacuum-aged LTL. Trim losses were not recorded, but the subcutaneous
fat was trimmed off. The intramuscular fat content was low and similar
among the young bulls; intramuscular fat was estimated around 2%.

2.1. Animals and sample collection
Four young bulls from the same farm were slaughtered at a smallscale slaughterhouse. Two of the animals were Swedish Holstein (SLB)
and two were Swedish Red (SRB). The bulls (age 18–21 months)
weighed between 334 and 386 kg. Conformation and fatness were
graded according to the EUROP schemes modiﬁed to the Swedish
system, in which 15 classes are used (for conformation score: E+ =
best, P− = poorest; for fatness score, 5+ = fattest, 1− = leanest)
(Commission of the European Communities, 2005; Swedish Board of
Agriculture, 1998). The conformation score ranged from R to O, and
for fatness, all four animals were classiﬁed 3. After slaughter, carcasses
were chilled for 48 h, then the longissimus thoracis et lumborum (LTL)
muscles from both sides of the carcass were removed from the 11th
thoracic to the last lumbar vertebra (ca. 50 cm long sections). pH was
measured manually 48 h post mortem on the right side between the
10th and 11th rib with a pH metre (Portamess® 913 X pH, Knick Berlin,
Germany) equipped with a gel electrode (SE 104, Knick, Berlin,
Germany). pH was also measured 15 days post mortem at the end of
the ageing treatments.
2.2. Ageing treatments
Three ageing treatments were used: traditional dry ageing (no
packaging); vacuum ageing (80 μm thick, polyamide/polyethylene with
oxygen transmission rate of 50 cm3 / (m2 ∗ 24 h ∗ atm) at 23 °C and 75%
relative humidity and water-vapour transmission rate of 3 g/m2/24 h at
23 °C and 85% relative humidity; Amilen PA/PE 20/60, Finnvacum,
Helsinki, Finland); and ageing in a highly moisture-permeable bag
(50 μm thick, polyamide mix with water vapour transmission rate
8000 g/15 μ/m2/24 h at 38 °C and 50% relative humidity; TUBLIN® Dry,
TUB-EX ApS, Denmark). The treatments were assigned randomly to the
eight LTL (see Table 1 for distribution of treatments). Three LTL were
left on the bone to be traditionally dry aged. These were weighed and
hung in a cooler (1.6 °C). The LTL assigned to be aged in vacuum or in
highly permeable bags were cut into anterior and posterior sections,
which were then packed in their respective bags, weighed, and placed
with the fat side up on stainless steel gratings on shelves in the same
chilling room as the LTL on the bone. Fat was left on each LTL during
ageing. Day 15 post mortem, the dry-aged LTL were weighed (still on
the bone) and boned.

2.4. Sensory evaluation
The sensory evaluation was performed at a supermarket on a
Thursday and a Friday from 3 to 7 p.m. Consumers were recruited on
their way out of the supermarket and asked if they would like to
participate in a study of Swedish beef.
The sensory evaluation consisted of two tests. On the ﬁrst day of
testing, a paired preference test was performed consisting of “attributeby-preference questions” as described by Meilgaard, Civille, and Carr
(2007). The purpose of this test was to ﬁnd out which ageing treatment
consumers preferred. Each of the 171 consumers tasted and evaluated
two pairs of aged samples taken from the same animal and site (either
the anterior or posterior loin sections) but opposite sides (contra lateral
pairs). The consumers were given a questionnaire consisting of two sets
of attribute-by-preference questions and were asked to choose which of
the two samples they liked more, which was more tender and which
was more juicy. The last part of the questionnaire had general questions
about gender, age, and how often the consumer ate beef.
On the second day of testing, a paired preference test was performed
where 61 consumers were given information about the ageing treatment
of the taste samples. The purpose of this test was to see if consumer
preferences changed when they were given either correct or false
information about the samples they were tasting. Each consumer tasted
and evaluated the same contra lateral pairs of LTL from the same
animal and site twice, once with correct information and once with
false information (“deceptive test”). Consumers were given a questionnaire and oral information about the questionnaire construction. The
questionnaire consisted of ﬁve parts:
• Information about the differences between dry and vacuum ageing.
• Six questions about gender, age, how often the consumer ate beef,
shopping habits and previous knowledge of ageing treatments.
• A taste sample with correct information about the ageing treatments
(dry or vacuum).
• A second taste sample with false information about the ageing method,
that is, the dry-aged sample was marked vacuum aged and the vacuumaged sample was marked dry aged.
• Two questions about how much the respondent would pay vacuum or
dry-aged beef and when they were prepared to buy.

2.3. Weight losses

2.5. Steak preparation

Weight loss was measured during ageing and cooking by weighing
all LTL sections directly after slaughter, after ageing, and after cooking.
Weight loss was expressed in percentages for losses during ageing:
(weight loss during ageing / weight before ageing) × 100; during
cooking: (weight loss during cooking / weight before cooking) × 100.
Because the dry-aged LTL was aged on the backbone, its weight loss
was not comparable to the weight loss from the bag dry-aged or

Before cooking, pH and temperature were measured, and each half
loin was wrapped in aluminium foil. The beef was heated in a restaurant
circotherm oven at 150 °C to an internal temperature of 68 °C. The four
half loins derived from one animal were put together on one baking
plate. Two baking plates were heat treated simultaneously. After heat
treatment, the meat was put on a cold baking plate at room temperature
for 1.5–2 h. Most of the meat juice lost during cooking was poured out
before the meat was stored in a chilling room (5 °C) over night.
The next day, each half loin was slightly blotted to remove excess
moisture and weighed. Meat to be used that day was sliced on a slicing
machine into 3-mm thick slices and cut into ca 2 × 3 cm squares with no
edges, visible fat, or tendons. The samples were put in plastic boxes
marked with three digit codes for transportation to the supermarket.
In both tests, the samples were kept in cooled boxes and served at
room temperature. Consumers were served two samples on each
paper plate separated with a coloured line, and were asked to start
with the left sample. In the preference test, the three digit number (all
randomly selected) for each sample was written on the plates. In the
second paired-sample, deception test, both the three digit number and
ageing method (dry or vacuum) was written on the plate. Balanced

Table 1
Distribution of treatments for the two LTL muscles from 4 animals.
Animal

1
1
2
2
3
3
4
4

Side

Right
Left
Right
Left
Right
Left
Right
Left

Site
Anterior

Posterior

Vacuum aged
Dry aged
Dry aged
Bag dry-aged
Bag dry-aged
Dry aged
Vacuum aged
Bag dry-aged

Bag dry-aged
Dry aged
Dry aged
Vacuum aged
Vacuum aged
Dry aged
Bag dry-aged
Vacuum aged
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serving, where both comparisons were served ﬁrst or last the same
number of times, was used within and between the servings.
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Table 3
Information on consumers in the preference test (n = 171).
Information

2.6. Statistical analysis
The experimental design involved the random allotment of 3 ageing
treatments to the loin sections from the left and right sides of 4 animals
(Table 1). The experimental unit for pH and weight loss was a section;
for the sensory test it was the response from each consumer and test.
Statistical analysis was carried out with the Statistical Analysis System
version 9.2 (SAS Institute Inc., Cary, NC, USA). The MIXED procedure
was applied when calculating least squares means (LSM) and standard
errors (SE), and the option PDIFF was used for calculating signiﬁcant
differences between LSM. The statistical model for sample pH, ageing
loss and cooking loss included ageing system as ﬁxed effect and animal
as random effect. For the consumer tests, chi-square tests were used for
the statistical analyses. In the chi-square tests, we included the two
comparisons that were done at the same time, thus either dry aged vs.
vacuum aged, dry aged vs. bag dry-aged or vacuum aged vs. bag dryaged. Those comparisons were made between contra-lateral loins
obtained from the same animal and the same site of the loin. With
this design, animal and site were considered and thus not included in
any model, but it was not possible to compare all sensory treatments
in the same statistical test. Loins from 1 to 3 animals were used in
each comparison.
3. Results

% (number)

Gender
Male
Female
Age (year)
b19
19–25
26–40
41–65
N65
Beef consumptiona
N1/week
1/week
1/month
Never
Other

51.5 (83)
48.5 (88)
7.6 (13)
9.4 (16)
24.6 (42)
42.7 (73)
15.8 (27)
27.5 (47)
35.1 (60)
29.2 (50)
1.2 (2)
7.0 (12)

a
Question asked: how often do you eat whole beef (e.g. roast,
steak, roast beef)?

showed a preference preferred dry ageing to vacuum ageing. Dry aged
meat was also evaluated as more tender by 64% of the consumers
(P = 0.033), but consumers found no differences in juiciness between
the two ageing treatments. For dry aged and bag dry-aged LTL (n =
155), consumers found no signiﬁcant differences for overall liking,
tenderness, or juiciness. Of the consumers who showed a preference
between bag dry-aged and vacuum aged beef (n = 115), 67% preferred
bag dry-aged beef (P = 0.001), 71% found it more tender (P = 0.001),
and 64% more juicy (P = 0.004).

3.1. pH and weight losses
pH 48 h post mortem varied between 5.30 and 5.53 (mean: 5.46,
S.D.: 0.105). At 15 days post mortem, pH ranged from 5.53 to 5.61 in
all loins with no differences among treatments (Table 2). Vacuum
aged samples had less weight loss during ageing than bag dry-aged
samples (0.8% versus 4.9%; P b 0.001; Table 2). Weight loss during dry
ageing, 3.8%, was not comparable because ageing was done with LTL
still attached to the backbone. No differences among treatments were
found during cooking.
3.2. Sensory analysis
3.2.1. Preference test
The consumer panel (171 consumers) in the preference test
consisted of 48.5% women and 51.5% men (Table 3); most were
between 41 and 65 years old (42.7%), and most ate beef once a week
(35.1%).
Most consumers did two independent tests, and the total number of
answers was 327. If a consumer did not choose one of the sensory
attributes, the answer was excluded from the statistical analysis but
included in Table 4. As shown in Table 4, the consumer panel preferred
dry aged and bag dry-aged LTL to vacuum-aged LTL. When dry aged and
vacuum-aged LTLs were compared (n= 57), 67% of the consumers who
Table 2
pH and weight loss during ageing and cooking (%), least-squares means and standard error
(SE).
Treatment
Dry aged
pH
Weight loss during
Ageing, %
Cooking, %

Pooled SE
Vacuum aged

P-value

Bag dry-aged

5.56

5.56

5.56

0.02

0.979

3.81
30.3

0.8a
30.7

4.9b
27.2

0.13
1.65

b0.001
0.127

Different letters (a, b) indicate signiﬁcant differences (P b 0.001) between values within
the same row.
1
Signiﬁcance was not calculated between dry ageing and vacuum and bag dry-ageing
since dry ageing was performed with LTL still attached to the backbone.

3.2.2. Deceptive test
For the deceptive test, 61 consumers were recruited. Most were
between 41 and 65 years old (57.4%), and 52.5% were women
(Table 5). Most consumers ate whole beef either once a week (31.2%)
or once a month (32.8%), and nearly all of them were either responsible
(50.8%) or partly responsible (41.0%) for the food shopping in their
households. Among the respondents, 68.9% did not know if they could
buy dry-aged beef in their food shop, and 50.8% did not know the
difference between dry and vacuum ageing before they participated in
this study.
If consumers did not make a choice in the comparisons, their data
were excluded from the statistical analysis. When consumers were
served meat samples with information about ageing treatment (dry or
vacuum), dry-aged beef was preferred (P = 0.001; Table 6). If they
were served a dry-aged sample marked vacuum aged or a vacuumaged sample marked dry aged, they showed no signiﬁcant differences
between treatments (P = 0.109), but more consumers (55.7%) chose

Table 4
Consumer preferences among treatments, % (number).
Ageing treatment

Dry aged
Vacuum aged
No difference
P-value
Dry aged
Bag dry-aged
No difference
P-value
Bag dry-aged
Vacuum aged
No difference
P-value

Flavour attribute
Overall likinga

Tendernessb

Juicinessc

64.9 (37)
31.6 (18)
3.5 (2)
0.010
51.6 (80)
45.8 (71)
2.6 (4)
0.464
65.2 (75)
32.2 (37)
2.6 (3)
0.001

63.2 (36)
35.1 (20)
1.8 (1)
0.033
48.4 (75)
47.7 (74)
3.9 (6)
0.935
70.4 (81)
28.7 (33)
0.9 (1)
0.001

54.4 (31)
43.9 (25)
1.8 (1)
0.423
52.3 (81)
43.2 (67)
4.5 (7)
0.250
62.6 (72)
35.7 (41)
1.7 (2)
0.004

For a–c, questions asked were:
a
Which sample do you like more?
b
Which sample do you consider to be more tender?
c
Which sample do you consider to be juicier?
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Table 5
Information on consumers for the deceptive test (n = 61).
Information
Gender
Male
Female
Age (year)
b19
19–25
26–40
41–65
N65
Beef consumptiona
N1/week
1/week
1/month
Never
Other
Responsibility for shoppingb
Yes
Partly
No
Availability in shopc
Yes
No
Do not know
Knowledge about ageingd
Yes
No
Do not know

% (number)

Treatment
47.5 (29)
52.5 (32)
4.9 (3)
3.3 (2)
23.0 (14)
57.4 (35)
11.5 (7)
23.0 (14)
31.2 (19)
32.8 (20)
1.6 (1)
11.5 (7)
50.8 (31)
41.0 (25)
8.2 (5)
23.0 (14)
8.2 (5)
68.9 (42)
41.0 (25)
50.8 (31)
8.2 (5)

For a–d, questions asked were:
a
How often do you eat whole beef (roast, steak, roast beef)?
b
Are you responsible for food purchases in your household?
c
Is it possible to buy dry aged beef in any of the food shops you usually
do your food shopping in?
d
Did you know the difference between dry and vacuum ageing before
you participated in this study?

vacuum aged meat marked as dry aged. As many as 59% of the
consumers were fooled by the marking, i.e., they chose the sample
marked dry aged (or vacuum aged) at both taste tests (data not
shown). Fewer consumers (41%) chose the same treatment in both
taste comparisons. That is, if he/she preferred the dry-aged sample in
the ﬁrst taste comparison, he/she choose the sample marked vacuum
aged in the second comparison.
When asked how much they were prepared to pay for dry and
vacuum-aged beef (Table 7), only 14.8% of consumers were prepared
to pay more than the average price for beef that was dry aged, and
1.6% were prepared to pay more for vacuum-aged beef. Interestingly,
44.3% answered that they were prepared to pay the average price for
dry-aged beef whereas only 26.2% answered the same for vacuumaged beef. More consumers (57.4%) were prepared to pay less than
the average price for vacuum aged than for dry-aged beef (29.5%). As
seen in Table 8, consumers preferred dry-aged beef for weekend
(54.1%) and formal (52.5%) dinners.

Table 6
Consumer preferences in the deceptive testa, % (number).
Overall liking
First taste sample (correct marking)
Dry aged
Vacuum aged
No difference
P-value

72.1 (44)
26.2 (16)
1.7 (1)
0.001

Second taste sample (wrong marking)
Dry aged marked vacuum aged
Vacuum aged marked dry aged
No difference
P-value

36.1 (22)
55.7 (34)
8.2 (5)
0.109

a

Question asked: which sample do you like more?

Table 7
Frequency of consumers (%) prepared to pay more, about the same, or less than the
average price for dry and vacuum aged beefa (n = 61).

Prepared to pay
More
About the same
Less
Did not answer
a

Dry aged

Vacuum aged

14.8
44.3
29.5
11.5

1.6
26.2
57.4
14.8

Question asked: how much are you prepared to pay for dry and vacuum aged beef?

4. Discussion
Weight losses during ageing were, as expected, lower for vacuumaged than for bag dry-aged samples. Because the dry-aged LTL had the
lumbar vertebra attached during ageing, weight loss for this treatment
was not fully comparable, but numerically, dry and bag dry-aged had
the same general range of weight loss compared to vacuum-aged
samples. These results conﬁrm Ahnström et al. (2006), who showed
that dry and bag dry-aged strip-loin steaks did not differ in weight
loss after 14 days of ageing. The same study also found that during
21 days of ageing, dry-aged strip-loins lost more weight (water loss
and trim loss) than loins aged in a dry bag for the same period
(Ahnström et al., 2006). Also DeGeer et al. (2009) found positive effects
on yields for dry ageing in a bag compared with traditional dry ageing.
As with our results, Hodges, Cahill, and Ockerman (1974) found only
small weight losses during vacuum ageing. As expected, signiﬁcantly
higher losses occurred in dry-aged beef during ageing than vacuumaged beef, not only in our study but in others (Laster et al., 2008;
Minks & Stringer, 1972; Oreskovich et al., 1988; Parrish et al., 1991;
Smith et al., 2008; Warren & Kastner, 1992).
In the preference test, the consumer panel consisted of an even
number of males and females, most from 41 to 65 years old and most
ate whole beef once a week or once a month. Consumers in this panel
can be assumed to be average beef consumers, not only because of the
even distribution of men and women but also because they ate whole
beef rather often.
In the preference study, vacuum ageing and dry and bag dry-ageing
showed signiﬁcant differences for overall liking and tenderness,
whereas no differences for any of the sensory attributes were found
between dry and bag dry-ageing. This showed that the respondents
prefer dry-aged beef over vacuum aged, supporting the conclusions of
Ahnström et al. (2006) that bag dry-ageing can be an alternative to
traditional dry ageing. In comparisons between dry and vacuum-aged
beef, Warren and Kastner (1992) found that dry ageing had a positive
inﬂuence on ﬂavours such as beefy and brown/roasted with a decrease
in sour, bloody, and metallic ﬂavours. Unlike these results, other studies
have shown small (Minks & Stringer, 1972) or no (Laster et al., 2008;
Richardson, Nute, & Wood, 2008; Smith et al., 2008; Troy, 1999) ﬂavour
differences between dry and vacuum-aged beef. For overall liking and
tenderness, vacuum ageing was preferred according to Sitz, Calkins,

Table 8
Frequency of consumers (%) who would choose dry and vacuum aged beef for weekday,
barbeque, weekend, or formal dinnera (n = 61).
Treatment

Choice for
Weekday dinner
Barbeque dinner
Weekend dinner
Formal dinner
a

Dry aged

Vacuum aged

Both dry and vacuum aged

None

29.5
37.7
54.1
52.5

29.5
23.0
16.4
13.1

4.9
6.6
9.9
9.8

36.1
32.8
19.7
24.6

Question asked: when (for what occasion) would you buy dry or vacuum aged beef?
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Feuz, Umberger, and Eskridge (2006), who used a consumer panel, and
Parrish et al. (1991), who used both a trained and a consumer panel. For
tenderness, Warren and Kastner (1992) and Troy (1999) found no
differences between dry-aged and vacuum aged beef, whereas
Richardson et al. (2008) found that dry-aged beef was more tender
than vacuum aged. For juiciness, some studies found no differences
between dry-aged and vacuum-aged beef (Laster et al., 2008; Parrish
et al., 1991; Sitz et al., 2006; Troy, 1999), whereas Richardson et al.
(2008) reported that dry-aged beef was juicier than vacuum aged.
Consumers in the deceptive test can be assumed to be average beef
consumers for the same reasons as for the preference test. In this
study, the consumers were served two plates, each with two samples
to taste. On the ﬁrst plate, the dry age and vacuum-aged beef was
correctly marked, but on the second plate, the samples were falsely
marked (the dry-aged beef was marked vacuum aged, and the
vacuum-aged beef was marked dry aged). When the taste samples
were marked with the correct information about ageing treatment,
most consumers (73%) preferred dry-aged LTL. In the preference study
where no information about treatment was given, 67% preferred dryaged LTL. However, when the samples with false information were
served, 61% preferred the vacuum-aged sample marked dry aged. This
shows that consumers were confused by the labelling, and several
changed their preference to the vacuum-aged sample marked dry
aged. Still 41% of the consumers were consistent in their choice, which
probably means they really preferred the taste of either dry-aged or
vacuum-aged samples. The effects of labelling on consumer's choice of
meat was clearly delineated by Dransﬁeld, Zamora, and Bayle (1998),
who studied how consumer selection of sirloin steaks was inﬂuenced
by eating quality, nominal price, and labelling. Without knowing the
eating quality, higher priced steaks were preferred by about one third
of consumers. The proportion increased when the steaks were labelled
with information about breed and tenderness. After tasting the meat,
the actual meat quality was most important, followed by price and
labelling. This contrasts the study by Scholderer, Bredahl, Brunsø,
Claudi-Magnussen, and Lindahl (2004), where pork chops labelled
“free-range” or “organic” were consistently perceived as having higher
eating quality than pork chops labelled “conventional” or unlabelled
pork chops, independent of the actual meat type consumers had tasted.
The organic pork chops used in that study were consistently perceived
to have slightly lower eating quality than the conventional pork, after
adjustment for information effects.
Additional questions showed that half of the consumers (51%) did
not know the difference between dry and vacuum ageing before they
participated in the study, and most (69%) did not know whether they
could purchase dry-aged beef in their grocery store. Smith et al.
(2008) also noted that the term dry ageing is relatively unknown. On
the other hand, the term ‘ageing’ is generally recognized and considered
positive (Smith et al., 2008). Tenderness, which increases during ageing
(Campbell et al., 2001; Miller et al., 1997; Mitchell et al., 1991; Smith
et al., 2008), is the most important sensory factor (Feuz, Umberger,
Calkins, & Sitz, 2004; Shackelford et al., 2001), and consumers are
willing to pay extra for guaranteed tender beef products (Boleman
et al., 1997; Dransﬁeld et al., 1998; Shackelford et al., 2001). Hence,
producers selling well aged and/or dry-aged beef most probably will
be favoured if they inform consumers of the beef ageing treatment,
what it means, and how it affects the quality of the meat.
Most consumers were responsible (51%) or partly responsible (41%)
for food shopping in their households, and they also ate beef once a
week (31%) or once a month (33%), which indicates that they have
some idea about beef prices and when it is suitable to cook and eat
beef. When asked how much they would be prepared to pay (more,
about the same or less than the average price for beef), 44% answered
that they would pay about the average price for dry-aged beef, whereas
only 26% answered the same for vacuum-aged beef. For dry-aged beef,
30% said that they would pay less than the average price, whereas 57%
answered the same for vacuum-aged beef. Only 15% were willing to
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pay more for dry-aged beef, and 2% for vacuum-aged beef. These results
indicate that the consumers think that beef is overall too expensive. A
conclusion we can draw from this question is that consumers are
prepared to pay more for dry-aged beef than vacuum aged, which is
expected since most consumers preferred the dry-aged beef. Other
research has shown that consumers will pay more for better quality
beef and that higher price has a positive inﬂuence on the expected
quality (Acebrón & Dopico, 2000; Dransﬁeld et al., 1998).
Four questions were asked about when and for what occasion
(Table 8) consumers would buy dry and/or vacuum-aged beef: for
weekend and weekday dinners, for a barbeque, or for a more formal
dinner with friends and/or family. Dry-aged beef numerically was the
most popular for weekend dinner (54%) and a more formal dinner
with family and/or friends (53%). For barbeque, the consumers would
buy dry-aged beef (38%). For barbequing 33% did not make any choice
and for weekday dinners, 36% did not make any choice, which could
mean they would not buy beef for these occasions. These results are
quite logical; beef is expensive and therefore eaten when you want a
treat for yourself, or your family or friends. Success in barbeque is
more likely with a marbled meat such as entrecote, and for a weekday
dinner, most consumers choose less expensive pieces of meat.
5. Conclusions
In the two sensory tests in this study, dry aged and bag dry-aged
beef are preferred over vacuum aged beef, and a dry-aged label
positively inﬂuences a consumer's choice of LTL. Dry ageing of beef
brings out pleasant ﬂavours, and ageing is recognized as a positive
term. However, dry aged meat is less available and considered a
speciality, a value-added product, so it is more expensive. It does
provide consumers the feeling of premium class and exclusivity.
To compensate for the high price for a dry-aged product, relevant
information is of special importance.
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