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Figure 4. Regression between alveographic extensibility
(L, mm) and the amount of added calcium lactate (CL, g
/100 kg)

As it was natural, given that it is a quality
indicator derived from extensibility values, the
extensibility index of gluten (G) registered a
significant decrease in the flours treated with
calcium lactate, compared to flours untreated (t
=- 5.751, p=0.000001). This reduction was of
0.816 points.

The ability of dough to absorb mechanical
work (W), namely the alveographic parameter
that correlates most strongly with bread
volume, as supports data in the literature,
recorded a very significant increase in the
flours treated with calcium lactate, from 175.5
10*/Joules/ gram dough, to 200.1 10™*/Joules/
gram dough (t = 6.990 *** p = 0.0000001,
(Figure 5).
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Figure 5. The effect of calcium lactate treatment
on dough mechanical work
(W, 10-4/Joules/gram dough)

An interesting aspect of our results is the lack
of a linear correlation between the amounts of
calcium lactate used for flour treatments and
the values of alveographic mechanical work
parameter (r=0.094ns).

Although the treatments with calcium lactate
increase significantly the values of this
parameter, as mentioned previously, the
mechanism by which calcium lactate acts on
the mecanical work, involves probably factors
that have not been included in this analysis.

The most important of these appears to be the
initial values of mechanical work in the treated
flours, because if we introduce those values in a
multiple regression model, then it can be
explained 72% of the mechanical work
variability. Multiple correlation coefficient of
the regression equation was 1=0.85 (Figure 6).

Figure 6. The relationship between the alveographic
mechanical work (Wam) of treated flours, the amount of
added calcium lactate (CL, g / 100 kg) and the initial
alveografic mechanical work (W) of untreated flours

Relationship between dough resistance and
extensibility (P/L ratio) was the alveographic
parameter that registered the most spectacular
growth, after treatments with calcium lactate,
from an average value of 1,080 to an average
value of 1.408 (t=7.174***; p=0.0000001)

(Figure 7).

This is due to an increase of dough resistance
and a concomitant decrease of dough
extensibility.
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Figure 7. The effect of calcium lactate treatment on
the dough P / L ratio

The P/L parameter showed the strongest
correlation with the added amount of calcium
lactate (r=0.85**%*). In fact, 73% of its variation
may be explained by variation of the added
amount of calcium lactate (r* = 0.73).

Figure 8 shows regression between P/L and the
added amount of calcium lactate.
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Figure 8. The regression between the resistence/
extensibility (P/L) ratio and the amount of added calcium
lactate (CL, g / 100 kg)

The correlation between the amount of added
lactate and the average of P/L ratio in the
treated flours, was strong enough and allowed
to obtain a descriptive model, faithful to the
relationship between dose and response, on
account of the initial value of the P/L ratio in
the treated flours.

Thus, Figure 9 shows a graphical model that
describes the relationship between the initial
value of P/L ratio in untreated flours, the dose
of added calcium lactate and the value of P/L
ratio in treated flours.

Multiple correlation coefficient of the model
was 0.98 and describes about 96% of the P/L

ratio value in the treated flours, on account of
calcium lactate amount variation and on the
initial value of P/L ratio (Popa et. al., 2009).

P/Lcr = 0,054 + 0,95*P/L + 0,006*CL
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Figure 9. The relationship between the resistance/
extensibility (P/L¢) ratio in the treated flours, the
amount of added calcium lactate (CL, g / 100 kg) and the
initial value of P/L ratio in untreated flours

Dough elasticity index (le, %) increased
significantly in the flours treated with calcium
lactate, compared to control flours (from 46.7%
t0 49.0%, t=2.121%*, p=0.038) (Figure 10).

The le parameter value of analyzed flours
increased significantly with increase of added
calcium lactate amounts (r=0.35%, p=0.05).
However, only about 12% of the Ie parameter
variation may be associated with the variation
of added calcium lactate amount. By
introducing in the model the initial value of
elasticity index in untreated flours (as we did
for the alveographic mechanical work and the
P/L ratio), the explained variation increase to
43%.
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Figure 10. The effect of calcium lactate treatment on the
dough Elasticity index (Ie, %)



Most changes in the elasticity index of flours
treated with calcium lactate, as we can see, are
due to some factors that have not been included
in this analysis.

As our analyzes have shown, the effects of
calcium lactate addition on the alveographic
parameters, generally refers to increase of
resistance and mechanical work.

CONCLUSIONS

In terms of average values of the analyzed
parameters, it may be considered that control
flours were characterized by modest bakery
properties (alveographic mechanical work W,
below 180, P/L ratio greater than 1.0).

Calcium lactate treatments led to a very
significant increase of resistance parameter (P,
mm), of dough capacity to absorb mechanical
work (W, 107 J/gram) and of the resistance/
extensibility ratio (P/L).

Elasticity index increased significantly in
dough treated with calcium lactate, compared
to control flours.

Calcium Lactate treatments led to a very
significant decrease of some parameters,
namely: extensibility (L, mm), and index of
gluten extensibility (G).

Highly significant correlations were established
between the amount of calcium lactate-dough
resistance (positive correlation, r=0.66**%),
and the amount of calcium lactate-extensibility
(negative correlation, r=-0.55%*%),

Multiple regression between the initial value of
the dough mechanical work (W), the added
amount of calcium lactate and the final amount
of mechanical work, describes 72% of the
mechanical work variability in the flours
treated with calcium lactate (r=0.85), in
industrial practice.

Multiple regression between the initial value of
the flours P/L ratio, the added amount of
calcium lactate and the final value of P/L ratio,
describes 96% of the the P/L ratio variation, in
the flours treated with calcium lactate (r=0.98).
Our results authorize the effects anticipation of
calcium lactate dosage on dough rheology in
industry, where the flours technical
specification are very different.

142

These results can be used for the defects
correction of the flours alveographic
parameters, and for maximizing the dough
potential in the case of normal or fortified
flours.
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