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for those who have not studied these
designs, it's easy to see the 18-blend
layout on the ternary diagram shown
in Figure 1.

The nectars were evaluated by a panel
of 16 potential Cupuacu consumers in
Portugal who rated the following sen-
sory measures on a five-point hedonic
scale (1=bad to 5=best):

y1l. Mouthfeel

y2. Acidity

y3. Taste

y4. Sweetness

y5. Overall opinion

y6. Viscosity

To make the tasting more palatable, only
six Cupuacu nectar blends were present-
ed (coded to disguise the composition)
at each of three weekly sessions, so the
design was blocked as shown in Table 1.

Run|Blk |Point A: B: C: y1: y2: y3: ya: y5: y6:

Type Sugar | Cupuacu| Water | Mouth | Acidity | Taste | Sweet | Overall | Viscosity
1 1|Check 0.125 0.250| 0.625| 3.240| 3.100| 3.360| 3.230| 3.140 2.030
2 1/Edge 0.175 0.225| 0.600| 3.010| 2.780| 3.070| 3.740| 2.980 2.520
3 1|Centroid | 0.150 0.200| 0.650| 3.220| 2.430| 2.930| 3.410| 2.890 2.860
4 1|Vertex 0.100 0.300| 0.600| 2.690| 3.290| 2.860| 2.420| 2.860 2.000
5 1|Edge 0.175 0.225| 0.600| 3.080| 2.610| 2.990| 4.120| 2.790 2.240
6 1| Vertex 0.250 0.150| 0.600| 3.010| 2.020| 2.600| 4.280| 2.570 3.320
7 2| Centroid 0.150 0.200| 0.650| 3.360| 2.510| 3.460, 3.420| 3.260 2.830
8 2| Vertex 0.100 0.300| 0.600| 2.600| 3.460| 2.970| 2.180| 2.530 1.660
9 2|Edge 0.175 0.150| 0.675| 3.320| 2.200| 3.170| 3.830| 3.100 3.410
10 2| Check 0.200 0.175| 0.625| 3.290| 2.220| 2.980| 4.460| 3.060 3.760
11 2| Vertex 0.100 0.150| 0.750| 3.320| 2.390| 3.330| 2.770| 3.260 3.970
12 2|Edge 0.175 0.150| 0.675| 3.460| 2.410| 2.920| 3.990| 2.990 3.440
13 3|Edge 0.100 0.225| 0.675 2.930 2.660| 3.000 2.750
14| 3|Centroid| 0.150 0.200| 0.650| 3.470| 2.740| 3.170| 3.640| 2.990 2.720
15 3| Vertex 0.250 0.150| 0.600| 3.170| 2.080| 2.700, 4.460| 2.520 3.300
16 3| Check 0.125 0.175| 0.700| 3.390| 2.830| 3.250| 2.980| 3.480 3.410
17 3|Edge 0.100 0.225| 0.675| 3.540| 3.010| 3.430| 3.120| 3.420 3.290
18 3| Vertex 0.100 0.150| 0.750| 3.410| 2.530| 3.220| 2.630| 3.310 3.660

Table 1: Experimental layout and results from a mixture design
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optimization to maximize overall desir-
ability for all six sensory attributes. The
screen-shot in Figure 3 shows my repro-
duction of the outcome which, due to
minor deviations in how I modeled each
response, differs immaterially from that
published. The resulting graphical opti-
mization with a flag planted at the opti-
mum formulation is displayed in Figure 4.

The authors recommended a formula-

tion with 11% sugar, and 18.5%
Cupuacu fruit pulp, diluted by 70.5%
water (note again that this is insignifi-
cantly different from the results on
these graphs.) Since this nectar was
new to the European consumer, the
optimized formulation was served to
taste panelists three times a week over a
two-week period to test their tolerance.
According to the authors "the level of
acceptance...did not influence the
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Figure 2: Overall opinion of

Cupuacu nectar

The 3D response surface plot for overall
opinion is shown in Figure 2. It shows
the best results at lower ends of the test-
ed ranges for Cupuacu fruit pulp (B) and
sugar (A) diluted by near the maximum
experimental concentration of water.

Again aided by Design-Expert, the for-

mulators performed a multiple response
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Figure 3: Desirability ramps for multiple response optimization
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