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Preparation of extracts

six muscles, of ultimate pH 6.2, comprising two M.1on: dorsi, two
M.semi tendinosus, one M.semimembranosus and one ns 1j0
from the carcasses of 2 Friesian bul aged 12 - 15 months.
muscles averaging pHu 5.8 were removed from 2 similar bull carcasses. To
prepare homogenates, muscles of similar pHu, aged for 10 days in vacuum-packs
in a chiller operating at #1°C, were diced, frozen to -28°C in a blast
freezer overnight, then mixed thoroughly before mincing frozen meat twice
through a 4mm plate. Nne kg portions of minced beef of mean pHu 5.8
(*normal') and of mean pHu 6.2 {('high') were separately vacuum-packed and
stored for up to 9 weeks at anproximately -20°C.

Homogenates were freeze-dried for 6 - 7 days prior to treatment, in 2 kg
hatches each of 'normal’ pHu and peef and then reconstituted into units
of 185 a (average wet weight) either with fresh distilled water, 0.032M
Analar sodium hydroxide or 0.032M Aristar hvdrochloric acid.

Table 1:
Adjustment of oH : pH values and auantities of additives are averaaes
of 8 nreparations.

Additives

Treatment Original oH before { of il = =
pH cooking extract hefare cooking \ after cooking
B SNl I3 287 SN R) W =inasw” 7 7 i S 1\
a 5.8 5.8 138 ml | - -
|
b 5.8 5.8 H.0 13m | o.2m 3,54
| MaOH  mmol
¢ 5.8 6.1 6.3 0.0324  4.43 |
HaDH ymol | - =
d 6.1 5.9 | ).0324 4,43 ) 3.42
| tadM ol HC mmol
|
e 6.2 6.2 6.3 | H.0 15 ml
f 6.2 5.8 6.0 x ) 4.50
mmol 5‘ -
|
q 5.2 6.2 6.0 1.0 15 ml n.2M 3. 42
J HCT -
After cooking units for 1 hour in a waterbath at ?0°C, extrac
prenared by pourinag hoilina water over homoagenates so that the total linuid
added after cooking {includina pH adjust nent) was equivalent to tae orj 1inal

noisture content of the meat.
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Taste Panel Procedure.

rior to tasting were thawed, 7 ml dispensed into inc vidual
fad s bott and heated nicrowave oven to an
yaras f ; ce a preliminary trial had shown that
1SS rs gave higher flavour {i ffere scores for neat samples
orved at °(C thar ¢ or 35°C. temperature of extracts was naintained at
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cspssments using the pairwise milarity scoring method.
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extra

cated 3 times pres

preliminary Analyses.
individuals

scores for 'same t pairs )
Sy compa sen-treatment’ S to give a
oise' ratio, fefined s and Young (1 o
The dissimilarit wer ranged in 24 triangular 7 x 7 matrices, ‘-ygéme

g scores for reference and

£ each replicate h assessor, oty
treatment' compa The matrices were then submitted to the INDSCAL
\roqranme available in MDS(X) computing package (Coxon et al., 1977).

Individual Differences Scaling Analysis.

mples
The objective of the SCAL analysis is to achieve a map of the samp!
such that the inter-distances ple point represent the s
ynsensus of the as ) difference scores. The analysis

thus produces coor le relative to a number of axes (oF

1imensions) specified by the experimenter.

hypothes that underlies INDSCAL is that the

na pattern among the assessors can be accounted for 1’;‘19
tion (importance or salience) on the dimensions of
ace. has been fully discussed elsewhere (Carroll and chands

T
The analysis thus produces a set of weights for
the relative importance of the dimensions.
for each of the three replicates.

ac or that
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RESULTS.

Dimensionality and Individual Behaviour

The dimensionality of the INDSCAL solution is the minimun nunber of "
dimensions that adequately accounts for the scores of each assessor. f.ﬂhc
assessor does not perceive a particular dimension, a zero or negative weld
will be fitted (Schiffman et al., 1981). The dimensionality for each s
assessor is reached when there can be no further significant imprwcncﬂt.
judqged by t experimenter) in the correlations of the ¢ A
his original scores by increasing the number of dimensions in the s01
The dimensionality of the consensus solution must take into account the bes‘
maximum number of dimensions for all assessors. In this experiment the
solution was 3-dimensional, although only two dimensions are weighted i
replicate 111, and no assessor weighted all three dimensions.

The average overall correlation of the solution with original data 1%
).62 (Table 2), representing 38.4% of the variation in scores. Howevers
correlations for individual assessors range from 0.83 (assessor 3), ad
ountina for 70% of variation in nis data, to N.40 (assessor 2); which ™
indicate either random scoring or that the individual has responded t0 1
dimensions in the stimuli not represented in the consensus solut
assessor discrimination was checked, all assessors had ‘'signal :noise’
areater than 1.0, and all except assessor 2 had ratios above 1.4, The 7
INDSCAL solution best represents data from assessors 3, 4, 5 and g (Tabl®
hut there is significant correlation with all assessors except those of
assessor 2.

\

Table 2 Assessor correlations with overall INDSCAL solution:
{average of 3 replicates).

:'jr)v"rr-h\ti'm 0.54 0.40 0.83 0.65 0.64 0.52 0.59 0.78

The relative importance (weighting) of dimensions, averaged over 3 sof
replicate tastinas for each assessor, is summarised in Figure 2. nimen jon
is weiahted hy assessors 8, 1 and 6, assessors 4, 7, 3 and 5 find dimens
p, and C is used by 3 and 5. No-one strongly weights more than two a"“
dimensions and assessors 6 and 8 are not weighted at all on dimensions °
3, respectively. Assessor 2 is poorly weighted on all three dimensions’
1ying close to the oriain in each plot. The overall fluctuation in ."01,’
dimensionality with replicate is also illustrated; A and B are increas!
recoanised in replicate 1, II and 111 with a trend towards B, and C i5
dropped in 111, as was indicated nreviously (Table 3).
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In
“W"etation of the Stimulus Space

f‘avnn‘e experimental treatments (Table 1) might be expected to produce four
r dm\ensions, if altering pH at cooking and tasting had independent

no : if other factors besides pH caused flavour difference between

are in PHu and DFD beef and if added chem‘cais affected the tas;e.v These

Df‘etauust'atm in the pairwise plots of Figures 3.1 and 3.2 to aid inter-
on of the recovered stimulus space.

F‘gl.lr-e 3
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st ce
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D"V)duI?E horizontal axis in Figure 3.2 is a ‘chcmiga] taste' dimerl\sion

OF 5pq "‘J_ﬂn arbitrary ordering of the treatments into the foﬂlnwmg qroups
ange‘j"'a“: ‘natural (a, e), 'added NaOH' (b, c), 'added HC1' (f, g) or
Qua]itat‘?OH and HC1' (d) that would result if chemical additives caused
Mathen 40 V€ flavour differences. It should be noted that it is the grouping
thig ;than the ordering of these samples that is important. Furthermore

t;’geﬂsion, if detected, would not be directly attributable to pH
n,

Compar :
$isp1ynParing the three dimensional stimilus space recovered by INDSCAL
wed in Fiqure 4 with Figure 3 reveals the following interpretation.

P‘gure 4

Di : 2 . :
b treatnarciSion A is similar to the 'chemical tastes'axis of Fig 3.2 in that

,:'Oun":n Sa, e, bandc are separate from f, d and q. The expected

entg w?"'"to four different tastes (Fig 3.2) was not recovered since treat-
anq axt th HCY added were similar tastina whether NaOH was present or not,
Mﬂitiv;:"ts with added NaOH only were closer in taste to those without

in;ge“sion B orders the extracts in the exact inverse nf thplﬂrier"
tﬂstg"y 'J"OJ:f‘Ctinq the points in Figure 3.1 on to the line bisecting the
. ”ﬂ" PH cook' axis. This dimension implies that assessors could
£, 2fte avour differences of a similar type whether pH was adjusted before
a Aoy di . Adjustment of pH before cooking produced a greater
b 1fference (e.q. treatment ¢ is further from a than from b) than
'ng, and correspondingly, required a areater amount of acid or
Dreten dq Change the p4 (see Table 1). The dimension is therefore inter-
I S 2 combined effect of both pH and titratable acidity on flavour.
f )-’ D]?E“Si"" C corresponds well with the 'natural' flavour axis in Figure
| m"‘_"‘m,ﬂ- US 'dark-cutting' (DFD) beef extracts (e, f, a) rank higher than
g f"ﬂen“ Samples (a - d). Treatment d is distinct from treatments a - ¢ and
Tayg, 'Y the flavour of this extract differed most from the essential
of r’dl‘k-(_“?f\'r‘n' ?\:\ﬂr,

ﬂkﬂric"“*

) T
;?:n:”"\‘“ﬂﬂiom of the space are not i’Mr-xmn‘!r-q? f each other; vy
in ‘Wtiva\’ and B, and B and  are neqativelv ('.wrf-h‘o'!‘(»“.l‘l and -0.25,
tE'Cn.«r,, ‘/].fmd A and C are positively correlated (9.30) (Table 3). The
n o, o ]"'.H\r\ of dimensinns may be due to the stimuli havina factors in
r“”"a,' r"'L treatments b and ¢ are both hiagh pH at tastinag made from
ang 222F adjusted with Nanl, differing only 1 pH at cookina: likewisa,
* Wffer only in ofl at cooking, hut are normal pH at tasting.

CONCLUSTORNS.

Three dimensions of flavour variation were recovered from assessors

scores of overall dissimilarity among 7 beef extracts using INDSCAL

analysis. The consensus solution correlated best with scores from assessors
3, 4, 5 and 8 and were significantly correlated with all except scores given
by assessor 2, who was also the least discriminating. Assessors differed in
their weighting of dimensions, and no one weighted highly more than two of
the three dimensions. Over three repeat tastings, some assessors' weighting
of dimensions shifted with renlicate, for assessors 3 and 5 to tne extent
that dimension C, perceived in replicates I and II, was not recovered in III.

From the ordering of treatments alona dimensions, A was interpreted as a
distinction of flavours due to the chemicals added to adjust pH; B separated
treatments on the basis of pH and titratable acidity at tasting, and
dimension C distinauished originally 'normal' pHu and DFD beef, but was
unrelated to pH. Dimensions B and C both separated 'normal' pHu and DFD
beef extracts, suggesting that not only pH and titratable acidity but a
second unidentified variable contributed to the flavour differences between
then,
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