FACTORS IMPACTING ON CONSUMER’S PERCEPTION OF LAMB COLOUR
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Abstract— Consumers (n = 541) were asked to score 10 samplefslamb loin (m. longissimus thoracis et
lumborum; LL) on an ordinal scale of 1 (very acceptable) t® (very unacceptable). A sample was considered
acceptable by a consumer if it scored three or les¥he samples were used for testing consumer respto
colour during extended display of up to 4 days. A Hnter Lab Miniscan was used for measuring meat onidplay.
Respondents were also asked whether or not they idered the level of iron and omega-3 in lamb to be
important. Results of the analysis indicated that* (lightness) and b* (yellowness) were not signifiant (P >
0.05) after adjusting for days aged, a* (redness)a wavelength ratio (630/580nm) and there were nagnificant
(P > 0.05) interactions between gender, iron and omag3. The effects associated with sex, iron and on#e§,
after adjusting for sample differences as accountefbr by days aged, a* and ratio, were signficant athe P = 0.05
level. Respondents who indicated that the level @fon is important scored the same piece of lamb logr (more
favourable colour) than those that indicated it washot important. The opposite effect was observed fmmega-3,
with those that indicated the level of omega-3 wasot important scoring the same piece of lamb lowefmore
favourable colour). Consumers altered their tolerace to the browning of lamb meat, dependent on the
importance they placed on the levels of iron in theneat.

Index Terms—consumers, lamb, colour, iron, omega-3.

[. INTRODUCTION

The colour of meat is an extremely important fachat influences a consumer’s purchase decisiohiasieemed
a visual measure of freshness and quality (Fausin@assens, 1990). Meat discoloration caused byadeemulation
of metmyoglobin limits the shelf life after retgiteparation (Jeyamkondaigyas & Holley, 2000); this is a significant
economic issue for the meat industry. Knowledgecofisumer’s perception of meat colour is importantthe
development of efficient methods for enhancingahitolour and colour stability so as to satisfypsomer demand. In
a recent report it was shown that gender of theswmer impacted on the perception of colour accdjtyabuch that
females assessed the same samples more severelpdhess when examining lamb which had been on sitadlretail
display (Khilji, van de Ven, Lamthanza & Hopkins2010). With an increase in the importance of tiu&itraits for
lamb (Hopkins, Jacob, Ball & Pethick, 2009) the @opof consumer’s attitudes towards omega-3 antleeels was
examined for any flow on effect on colour perceptid lamb during retail display.

II. MATERIALS AND METHODS

A survey of 541 consumers was conducted in 2 Aligtracities, Canberra and Dubbo, over a number of
consecutive days. In Canberra the survey was coedwver 4 days at a meat retail outlet, wheredsuabo it was
conducted over 3 days at an agricultural fair.minimise the bias the same refrigerated cabinetusad and the same
2 interviewers conducted all interviews in the esi. Consumers were asked to answer questidhségtions;

Section -1- Demographics: including gender, age class, véretie respondent consumed lamb (and if they did
how many times per week lamb was consumed), digl plaechase lamb, is the level of iron important @&the level
of omega-3 important.

Section -2- To assess 10 lamb loin (longissimus thoracis et lumborum; LL) samples. These samples were a 2-3
cm cross section of the muscle with no bone or sidmeous fat. Respondents were asked to scoresaagile on a 1
to 5 ordinal scale with 1 = very acceptable, 2 septable, 3 = mildly acceptable, 4 = unacceptabld & = very
unacceptable.

Four days before commencement of surveying, 2 lambamples from 2 different animals were purchaaed
one slice (3 cm thick) was cut from each lamb Linpke, across the muscle, and displayed on black fivays (13.5
cm x 13.5 cm) over wrapped with PVC food film wréfb um thickness) and held in the refrigerated cabimae



remainder was vacuum packaged and held chilled48C3and the procedure repeated on the next 2 dagsthe day
before surveying 2 new LL samples from 2 differanimals were sliced to provide further slices andre third day of
surveying another 2 new LL samples from 2 differ@mimals were used to provide slices. Thus on saoley day, 10
samples of LL were on display (representing 0,,18,2} days of display). At the end of each surday the oldest pair
(displayed for more than 4 days) were discardedraplhced by a fresh pair (0 days displayed).

Meat colour (I*, &, b*) and the ratio (630/580nm) were measured aftdoaning period of 30-40 min and re-
measured in the middle of the day, using the Hubodéér Miniscan (Model 45/0-L) with an aperture s&#e25 mm. The
instrument was calibrated with black and whitestilesing llluminant D-65 with 10 degree standardeobsr. These
samples were displayed under the same conditioti®as for the fresh colour samples.

The proportional odds model (cumulative logit maedelr ordinal responses) was fitted using ASREMGartour,
Gogel, Cullis & Thompson2006). Here the model for an observed consumerestb to 5), assumed to be a
multinomial response taking on one and only onthefpossible responses 1, 2, 3,4 or 5, is

logit [ Pr(Scores j) ] = a; + fixed effects + random effects 1G2,3,4)

with logit [ Pr(Scorgj) ] = log ( Pr(Scorej) / (1 - Pr(Scorej) ))

The fixed effects in the model included the numbietimes lamb is eaten per week, as well as fadmrgender
(Male or Female), age class (<20, 20-30, 30-405@050-60, >60) of the respondent, and the respofsthe
respondent to whether both omega-3 and iron levele important to them. Covariates included L*, ¥, ratio and
the number of days aged and the random effectsidad were city (Canberra or Dubbo), survey day iwittity,
sample, responder, the number of days a samplagetksas a factor (denoted folgys) and interaction effects fddays
with each of city, sample and respondent. The &iclu of the terms number of days aged, L*, a*, bt aatio in the
model as fixed effects is to adjust samples as nagchossible so that comparisons of results ac@shinations of
gender, iron and omega3 are adjusted for diffeeiceamples scored.

[ll. RESULTS AND DISCUSSION

Analysis of responses was restricted to respondehts anwsered the question about the importandeonfand
omega-3 and this distribution is shown in Tabledoading to city.

Table 1. Distribution of consumer responses to the
guestion about the importance of iron and/or omeg8'’s

Iron Omega 3's
Important Canberra Dubbo Canberra Dubbo
No 61 80 74 97
Yes 179 171 166 154

Results of the analysis indicated that L* and bteweot significant > 0.05) after adjusting for days aged, a* and
ratio and there were no significa® & 0.05) interactions between gender, iron and ea8gdrhe effects associated
with gender, iron and omega-3, after adjustingstomple differences as accounted for by days agexhdratio, were
signficant at the P = 0.05 level. It has been ipresty reported that gender, a* and ratio all haigaificant affect P <
0.05) on the scores given by respondents for colkhilji et al., 2010), but here we report that thgitude of the
respondent to the importance of omega-3 and ireeldein lamb also impacted on colour scores. Radpots who
indicated that the level of iron was important etbthe same piece of lamb lower (more favourableucpthan those
that indicated it was not important. The opposfteat was observed for omega-3, with those thaicated the level of
omega-3 was not important scoring the same pied¢ana lower (more favourable colour) than thosd thdicated it
was not important as shown in Figure 1.
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Fig. 1. Estimated expected colour score for females andsw@cording to their response of the importariéeon and
omega-3 levels.

This outcome suggests that the consumers valumtdidee of iron sufficiently to lower their toleram¢owards the
degree of metmyoglobin or brownness developmerttthis is not the case for omega-3's. It may aisibect the
standing that lamb has as a good source of iram.elample the current data suggests that a 18bving of lean lamb
contains 2.7 mg of iron (Willams, 2007) with theeenmended dietary intake (RDI) in Australia beingpBall men
and for women over 50 years of age. Since a ‘gmatcg’ is considered to provide 25% of the RDI, taprovides a
good source of iron for a large segment of Ausraliconsumers and this fact is widely promoted
(http://www.mla.com.au/TopicHierarchy/Information@ee/Red+meat+and-+nutrition/News+and+informatiortfidmt
s+in+red+meat.htm). By contrast promotion of tlealth benefits of lamb for omega-3's has direct getition from
fish which have higher levels of the health claifed®PA and DHA (Howe, Buckley & MeyeP007) and it is possible
that consumers are not prepared to accept lowelsleof tolerance for discolouration on the basighef perceived
benefit for omega-3’s from lamb.

IV. CONCLUSION

Consumers have been shown to alter their toleremttee browning of lamb meat, dependent on the mapce they
place on the levels of iron in the meat. Thisas the case if omega-3's are perceived to be impornd this likely
reflects that they do not perceive lamb as a deffity important source of omega-3. Such subtleradtions
demonstrate the challenges of retailing meat ts@oers who are constantly bombarded with the hédwttefits of
various food products.
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