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{Hd he Clred steaks cooked (AG, AL, PS and STP) were tasted by a trained assessor panel and consumer panel in order to
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Sumer preference and to relate it to the sensory variation. Preference mapping was the statistical technique used to
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y dual acceptability scores for each product. This technique shows that each product is preferred by a consumer segment
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"tv‘g Preference consensus. The correlations between profile descriptors and the 3 first preference dimensions reveal that AG

f 7”3 *Clated With higher ratings for stringy, gristle, heterogeneous . Contrariwise AL sample is associated with higher ratings for
g g pref"rfed for its high saltiness. STP is characterised by a medium salty taste, grilled meat aroma and the lack of stringy
ity b
i, Odour, Th;s type of steak has the best score of acceptability and perhaps is preferred lightly for its medium sensory
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L "€Ir food product, food manufactures need two kinds of information : how much people like their products overall and
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'Y characteristics play in their assessment. However all this information cannot be asked of consumers because they have

‘ws aly With which to describe their perception and they may misunderstand what market researchers mean by product

“’c.uve enSEENHOFF and MACFIE, 1991). Therefore only the question of preference is often put to consumers; the qualitative and
:‘»Jq.n[ 2 oy descﬂptlon is reserved for a trained assessor panel. Preference mapping is a statistical technique which is used to relate
My of b "Sumer overall liking in terms of the sensory characteristics defined by assessor panel. In our study we chose to study the
’”"“nqt ' et textures on acceptability scores. The products were 4 restructured steaks different in the size of flakes, the chopping
iy, Ature of the binder. Descriptive profiling by a sensory panel and a consumer test were carried out to assess the effect of

tury s
A\ 8 processes on the sensory characteristics and the acceptability scores.
4 methods

L Of g
" “aks were used in this study : AG, AL, PS and STP. All of them were made with 75 % lean meat and 25% flank meat.

gTOund flaked or sliced (Table 1). Secondly, meat was mixed with a binding agent (0.4 % alginate plus 0.4 % lactate for
n £y
AL, 0.449% salt for PS and 0.1 % salt and 0.1 % tripolyphosphate for STP). Then, 1 % beef flavouring was added to
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ding agents. At the last stage, the steaks were stored at -20°C. The frozen steaks (15 mm thick) were grilled at 290°C

Lean meat Flank meat

K 8round through Butcher boy ground through Butcher boy
fla
i ked thrOugh Comitrol 1600 Head ground through Butcher boy

) Slig
‘\TP i through Dicer Smm thickness ground through Butcher boy

! ﬂak
N o through Comitrol 1600 Head ground through Butcher boy
ferg
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\, e A Choppings,

R Ofj]e
\ Vg k21 sensory descriptors (Outside appearance : moist surface, stringy, scum presence, /nside appearance : brown,
o b he
P terg : : ‘ : :
: Qite: s 8eneousness of particles size, Odour : meat juice, fatty, Texture : elastic, dilaceration, gristle, stringy, tender, juicy,

> § : 1
Weet, Aromg grilled meat, blood, fatty-greasy) was evaluated four times by 12 trained assessors on non structured
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Consumer test : 104 voluntary consumers were invited to participate in a full meal. They tasted the 4 type -aks and 8 D
evaluation for each product on a scale for overall acceptability. p
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Statistical analysis : 1 - Internal preference mapping : the acceptability rating of the consumers were placed 1n 2 i
ro g
. : . ~ and stand? 't
matrix. To avoid the different use of absolute scale, or range of use of scale, each column was centred to zero mean &f o (
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variance analysis. Then, correlations between the significant attribute scores and products' coordinates in the P* CHL}U' Rm
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calculated. A scatter diagram of these descriptors was plotted using the statistical and graphic programs quot w
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The first three preference axes (PC1, PC2 and PC3) explain respectively 36 %, 34 % and 30 % of variation. The majo ncumfp
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excluded because they gave the same score to each product. The 4 products are located in 4 different sites of prefer® mﬂﬂ“
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positively correlated with the first axis. AG sample is located in the positive part of the second axis while AL samp‘© he 4" N
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of the second axis and STP sample is located on the third preference dimension (Figures 1 and 2). This fact could ¥ ot g AN
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the model. This technique helps us to visualise individual opinions and segment the population into clusters gro - “OUP-‘N |
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Figure 1: Preference space (PC1, PC2) generated by acceptability Figure 2: Preference space (PCl1, 1 } & e [l :
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data. '¢' : consumer preference vectors with the identifier number data. '¢' : consumer preference VE© ior 55 "y
[ Group [Count| AG | AL | PS |STP Group __ |Count| AG AL2 5 W\E“
1 20 |57.1133.6|64.5|47.6 1 12 [55.6]49 v ‘
2 19 |[67.4|40.6|40.6| 62 2 13 |57.1 | %ﬂ
3 19 |36.4| 64 | 354|533 3 25 |45.1 503 :‘
4 18 [37.4|154.4]169.2|50.5 4 28 |41.4|39+ 1“
5 12 |40.1{40.4|39.7|58.4 5 10 |57.3| 69
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Table2. Mean acceptability scores by product and Table3. Mean acceptability 5(“'; map (P !
consumer group in the preference map (PC1-PC2) consumer group in the pré feren |
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. by 2 segments of consumers (in the top and bottom right quadrants of PC1-PC2) while AL is preferred by the group in
A lefy
L Qua

Yy drant and AG by the group in the top left quadrant (Figure 1, Table 2). STP is preferred by the majority of consumers

o "Op,

L gl :
p Y fitteq Dy the third axis (Figure 2, Table 3) or weakly fitted by the first 2 preference dimensions. So its acceptability scores
Cst (

-.,Dref 34) but it 1s weakly marked against the others (48.6, 46.9 and 50.6 for AG, AL and PS respectively) and not enough to
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N k& o Significant sensory descriptors according to assessor. * : significant descriptor for p<0.25.
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o J"Tﬁbl d which sensory characteristics are important to distinguish products, we carried out a variance analysis on each
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Al 9y Ws the significant sensory descriptors for each assessor. Firstly, stringy appearance and salty taste are the most often
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12, Then, some texture descriptors, fatty odour and grilled meat aroma are selected 5 or 6 times. And some other as

A\ yyju‘
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"thex Y. sweet, brown or blood aroma are only kept one or two times. These results could be explained by the manufacturing
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LI iffereq in the nature of the binding agent and the form of meat particles. So steaks were manufactured with binders

ere
" Concentration in salt : 0.44 % and 0.1 % for PS and STP respectively while both other contained no salt. So a lot of
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ltg € difference in salt concentration. On the other hand, because lean meat was chopped by different apparatus : ground

0
Y (for AG), flaked through Comitrol (for AL and STP) or sliced through Dicer (for PS), the stringy appearance of steaks
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‘1 A Majority of assessors. The texture descriptors, significant for the half of the panel, signify some not very marked
) (
% 0 th : : e : ,
I ™My © Products. This fact could mean that varying process does not lead to great difference in texture. Odour or aroma
/ % g Tymng p g
b tv
i Sg L X 6 :
‘ gy, of Y discriminant probably because the meat was the same for all the manufacturings and beef flavouring was added to
0 the bi
(\\ >
A : Inders. And for the descriptors, that are generally non discriminant, there is probably no sensory difference between
.
%
y
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‘_‘%1 plaln Con
q11()nS SUmer preference, we related the discriminant sensory characteristics to the preference space. Figures 3 and 4 show

®€N attribyte scores and products coordinates. We can see 2 types of sensory attributes. The first group is composed of
i 800d agreement attributes (i.e. located on the same site) as salty taste, stringy appearance, dilaceration,
iy " &anular and gristle; while the second group contains good discriminant but bad agreement attributes (i.e. scattered
L Mg our, meat juice odour, greasy texture, elastic and sweet pointing out the effect of interactions product*assessor and
“emeny about products marking. The first preference axis is explained mainly by salty taste and secondarily by grilled
While, - Axis is explained mainly by texture descriptors. Gristle, dilaceration and stringy are positively correlated with the
°T and granular are negatively correlated. The third axis is positively correlated with salty taste and negatively with

a . . . .
| nd fa“y»greasy odour. AG sample is associated with the higher ratings for stringy, gristle, heterogeneous .
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MOIST:moist surface, STRIN:stringy, SCUMY :scumy, BROWN:brown, GRAN:granular, MOISL:moist inside, MEATC EA !
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FATTYO:fatty odour, ELAST:elastic, DILAC:dilaceration, GRIST:gristle, STRIT:stringy texture, TEND:tender, JUICY?) “‘ag
texture, SALT:salt, SWEET:sweet, GRILL: grilled meat aroma, BLOOD: blood aroma, FATTY A:falty aroma.

Contrariwise AL sample is associated with the higher ratings for tenderness. PS is preferred for its high saltiness an
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a medium salty taste, grilled meat aroma and the lack of stringy texture and fatty odour. Thus there is no
tenderest or the least stringy restructured meat. Perhaps this result means that the majority of consumers do no

is too tender. Absence of meat structure should be perceived as a fault in texture. 1
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Conclusion o Iy
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1) Significant sensory differences in stringy appearance, saltiness, texture descriptors and fatty odour ar® reve [c,\'[“ﬁ ‘
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individual discriminant descriptors. 2) Preference mapping shows also differences of acceptability according t© app g o™ e “EH|
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taste descriptors among consumers. Some consumers prefer tenderness and some other consumers prefer stringin€s 1 A
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overall acceptability consensus for any sensory characteristic. £ &
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