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INTRODUCTION

n  is  d iff icu lt  to establish a descriptive vocabulary for the assessment

mathematical ̂ rocedure^aHe^lndi vidua 1 'oifferences^Scalinq^lMDSCAL) 
(Carroll and Chang, 1970).

The experimental methods were based on previous studies■using

' £ k z % ‘.Z1931), we chose to assess flavour in the absence of variation in texture or 
appearance.

METH000L0GY

Design (s sus„ ari zert i n Figure 1. Seven samples a - e were
constructed from ‘normal' or OFD beef by adjusting the pH before or after 
cooking.
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TaSteprior to tasting, extracts “ ^ ^ ^ ^ h L t t d ^ r m t c r S w lv r o l e r t ^ a n  
coded 60 ml amber 9U “  reagent b o t t le s ^ a n d ^ t e ^ y ^  trU1 halj shown th 
average temperature of 53.5 J ' «cores for paired meat samples
served°at ¡£ S  5I T - S T S s ^ ^ a ^ f  extracts -as maintained at 
60°C during tasting sessions.

Eight assessors, 5 males and „ f f™ 1 thei^prior^eiperienc^of meat

s s r s w s w  s z M ™ * »  « u - * - •
At each session, assessors scored overall flavour differences^nr^each^ 

of 5 pairs of extracts (a standard  ̂ af difference using their ow
test pairs) bv assigning a number for ^  lB00sed.

di F F e re n t l^ c o d e d !ih V ^ e r im e n t was replicated 3 times preserving the 
serving order but using different codes.

Preliminary Analyses. , ,

' signal: noise ratio, as ie i y t^-iannular 7 x 7  matrices, 0 ■
The d issim ilarity scores were arranged in 24 J ™ ; * ; a,for reference and ^
for each replicate o f,eaC T-fmatrices were then submitted to the INObCAL 
programme available°in"MDsixl T o u t in g  package (Coxon et a l „  1917)-

individual Differences Scaling Analysis. „„pie*
The objective of the INOSCAL,¡¡¡¡*1^1 e^poi^s^est* represent the 

such that the inter-distances of the samp P "ce scores. The analys1*
S ^ 5 S . S s t2 o r t i ! ! i i S , for"«aci sample relative to a number of axes <o 
dimensions) specified by the experimenter.

S2 dimensions. Weights are also 
produced for each of the three repl1cat.es.
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RESULTS.
Preparation of extracts .

M.semitendinosusi

2S2\SSS5\S: i.sjsi^S E/3 ageif" s w s s - 5 * .prepare homogenates, muscles^of ,  "  1 H , ^ y in ,  blast, 
freezer^overnight^then^ixed^thorough!y before mincing frozen meat twice 

f i S S l W l T * « «  SSu 6? 2P^h|ghM” were^separately vacuum-packed and
stored for up to 9 weeks at approximately -20 C.

Homogenates « re J^ ^ e - d r^ e d  for 6 - j^ddtien” recons°1 tuted” intn units ’  
T x  r , T .  eSge’ S r - l S i ,  iith”  wfth fresh d is tilled  water, 0.032M 
Analar “odium hydroxide or 0.032M Aristar hydrochloric acid.

Table 1: Adjustment of oH : uH values and quantities of additives are averages 
of 8 preparations. __________________

?H before 
cooking

Addi tives
Treatment Oriqinal

pH extract before cooking after cooking

5.8 5.8 5.9 h 2o 138 ml - -
H 0 138 ml 0.2M 3.54

b 5.8 NaOH nmol

5.8 6.1 6.3 0.032M 4.43
ha OH nmol s ”

0.032M 4.43 0.2M 3.42
d UaOH mmol HCl nmol

6.2 6.2 6.3 V 145 ml - “

f 6.2 6.8 6.0 0.032*4 
HCl

4.60
mmol - -

g 6.2 6.2 6.0 h2o 145 ml D.2M
HCl

3.42
mmol

moisture content of the meat.

Dimensionality and Individual Behaviour
Th. Hi monelnnali tv of the INDSCAL solution is the minimum number ■

dimensions that adequately accounts for » «  scores of z“ o \ ? Snegative I
assessor does not perce ve a par cu dimensionality for each (j5 I

° ” r St«o dimensions are weighted 1« 
replicate U i ;  and no assessor weighted a ll three dimensions.

Th- average overall correlation of the solution with original data^5
0.62 (Table 2 ), representing 38.4% of the variation i "  «o res . How 
correlations for individual assessors range f : “ “ n ¿n ris le lso? 21 which * "
rn d ic a ire 1tner7°randnmVscoring"nrntna5t the individual has responded to „ 
Jm^n Jons n ih e  stimuli not represented in the consensus so ution t,«i

°f
assessor 2.
Table 2 Assessor correlations with overall INDSCAL solution:

(average of 3 rep licates). ____  _____^

8

Correlation 

Overall correlation

A s s e s s o r
1 2 3 4 5 6

0.54 0.40 0.83 0.65 0.64 0.52 0.59 0-78 

0.62 ♦ 0.15 ____ _______________— -

The relative importance (weighting) of| diim.nsi<>ns, aver.ged ov e rJ f j* 
repl1cate tastings for each assessor, is summarised in Figure z. 5io"

Is ::iTu  • s t : ; . * : «  V r , r  : : i i !  c /
i^ y r '^ u s S s S / s - i :

lying close to*the orioin in each plot. The ox«™!! ^  1^1 1 ncr«*s10,1

S s ’M . E 11” » ^ r i rB  r r " ,5dropped in 111, as was Indicated previously (Table 3).



CONCLUSIONS.

^ n o ta tio n  of the Stimulus Space
f1avoIieH-Xperimental treatments (Table 1) might be expected to produce four 
effec1.r . ensi’ons, i f  altering pH at cooking and tasting had independent 
'normal? ^  other factors besides pH caused flavour difference between 
are -j-i-I p̂ u anfl DFD beef and i f  added chemicals affected the taste. These 
Dretat1UStra*e<* Dai rw1se Plots of Figures 3.1 and 3.2 to aid inter­

op of the recovered stimulus space.

Fi9ure 3
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Three dimensions of flavour variation were recovered from assessors 
scores of overall d issim ilarity among 7 beef extracts using INDSCAL 
analysis. The consensus solution correlated best with scores from assessors 
3, 4, 5 and 8 and were sign ificantly 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 replicate, for assessors 3 and 5 to tne extent 
that dimension C, perceived 1n replicates I and I I ,  was not recovered in I I I .

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 titratab le acidity at tasting, and 
dimension C distinguished orig inally 'normal' pHu and DFO beef, but was 
unrelated to pH. Dimensions B and C both separated 'normal' pHu and DFD 
beef extracts, suggesting that not only pH and titra tab le  acidity but a 
second unidentified variable contributed to the flavour differences between 
them.
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Pr°<lucie ^ °nzonta1 axis in Figure 3.2 is a 'chemical taste' dimension 
Of stimn?-an arbitrary ordering of the treatments into the following groups 
'a(ide(j H n 'natural' (a, e ), 'added NaOH' ( d , c ) ,  'added HC1' ( f ,  g) or 
Rualita*-  ̂ anc* HC1' (d) that would result 1f chemical additives caused 
rather *uVe flavour differences. I t  should be noted that i t  is the grouping 
thls aiman.the ordering of these samples that is important. Furthermore 
Vartjti ns'on* ^  detected, would not be d irectly attributable to pH

^ sPlayo2ar^n9 the three dimensional stimulus space recovered by INDSCAL 
' n figure 4 with Figure 3 reveals the following interpretation.

Fi9ure 4

qreati»ie^nsion A is sim ilar to the 'chemical tastes'axis of Fig 3.2 in that 
t|)r°Uninq * a> o, b and c are separate from f, d and g. The expected 
an^s w ith ^ rifour different tastes (Fiq 3.2) was not recovered since treat- 
an e* tr»  * .added were similar tasting whether NlaflH was present or not,
*1tiv* c*  wii-h added NaOH only were closer in taste to those without

°n B orders the extracts in the exact inverse of the order 
De âste 'y M e e t in g  the points in Figure 3.1 on to the line bisecting the 
o ceiVe f i an<̂ PH cook' axis. This dimension implies that assessors could 

after av^ur differences of a sim ilar type whether pH was adjusted before 
af»V° Ur d i f f ^ n̂ ‘ Adjustment of pH before cooking produced a greater 
ait cook i erenCe treatment c is further from a than from b) than
p’*4ll  ̂ 1n9. and correspondingly, required a greater amount of acid or 

eted a cbange the pH (see Table 1). The dimension is therefore inter- 
a combined effect of both pH and titratable acidity on flavour.

3,p î îen?irt■ • Thiic ?n c corresponds well with the 'natural' flavour axis in Figure 
^ ^ a l  ■ s flack -cutting' (DFD) beef extracts (e, f ,  g) rank higher than 
f,1flentiy ?Pp ês (a - d). Treatment d is distinct from treatments a - c and 

S c  «f i flavour of this extract differed most f rom the essential 
dark-cutting' beef.

r̂ n'ension̂ ’ ? ensi°h s of the space are not independent of each other;
1nvDectivoi \anrt and & and  ̂ ar(> negatively correlated (-0.34 and -0.25, 
^(W ^crei anf1 A anf1  ̂ are Positively correlated (0.30) (Table 3). The 
'n 0ri, e a'^or' ° f  dimensions may be due to the stimuli having factors 1n 
f 0rpiai' ^-treatments b and c are both high pH at tasting made from 

an<i g fi<fF adjusted with NaOH, differing only in pH at cooking; likewise, 
fer only in pH at cooking, but are normal pH at tasting.
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