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<» Compression tests with the Instron universal testing
machine: : Qs :
> Model 4501 Series IX Automated materials testing Results from Figure 1 to 4 and other compressibility parameters (not shown), measured by Instron as well, are presented in the
system (version 5.04) table below.

. Table I - Mean values and standard deviations of the compressibility parameters of samples from all producers
» Conditions used:

- 09 cm-di ter head DAY A (mm) Bx10°(KN) ¢x10'(J) DO x10*°(KN) E(N/mm) F x 10° (Mpa)  Total acidity x 10 (%) Moisture (%)
.9 cm-diameter head,
5 tost directi 1 775+1205 459+2818 14306929 143+06927 125+9373 0743 +05672 146 +05218 450 + 3,413
- vownh TesT airecTion, 7 598+08973 625+3619 248+1570 248 +15694 186 +13.04 111+ 07849 151+ 06232 43 6 + 3740
- 5 kN Load-cell and 15 622 +1158 857+1182 337+1182 3.37+11823 242 + 8663 145 + 05201 151 + 05902 433 + 3253
'

- 20 mm/min Crosshead constant speed.

DISCUSSION and CONCLUSIONS

< Selected chemical analysis:

- %Moisture - NP 2967
) "/oT:’rl al Lcjxr;di'ry _NP 515 v" As expected, our results unfolded a significant increase of the yeast and the mould viable counts througout storage (data not shown) and a

higher resistance imparted by the crust during compression (see Figure 4)

< Selected microbiological analysis:

Total viable counts of Yeasts and Moulds were performed
after inoculation and incubation on Cook Rose Bengal Agar
with oxitetracycline

v'"Mechanical and chemical tests revealed slight differences in samples provided by distinct producers

v PCA carried out using our experimental results indicated a high correlation between the compressibility parameters Load at maximum load
(B), Energy between limits (C), Average load between limits (D), Slope (Man Young) (£) and Modulus (Aut Young) (F) (figure 5). Those variables
do not allow a good distinction for the objects studied, /.e. samples from different producers and in different storage periods

ABBREVIATIONS v On the contrary, the Displacement at maximum load (A) (see Figure 3), as well as the %Total acidity (see Figure 1) and the %Moisture (see
Figure 2) did not entertain a significant correlation between them, or with the cluster composed by B, £, D, £ and F variables as well.

" Broa-b Therefore, the latter variables can better distinguished within the variables studied (see Figure 5)
- Producers - I, IT,. XIIT
- Days of storage: 7, 7and 15 v" Even though samples from different producers could not be well distinguished from one another, the effect of the storage period on the

bread could easily be perceived via the clusters formed. Except for one sample (the composition of which is quite different from that of the

- Compressibility parameters: others), all other samples could be told apart using the storage period as argument (see Figure 5 and 6).

= Displacement at maximum load - A - On the first day (), samples were characterized by maximum values of displacement at maximum load (A) and minimum values in the
= Load at maximum load - 8 aforementioned cluster; in many cases, they also exhibited the highest values of moisture

= Energy between limits - €
- The 15™ day (15) was characterized by the highest values in the aforementioned cluster; the majority also yielded the smallest

= Average load between limits - D )
percentages of moisture

= Slope (Man Young) - £
= Modulus (Aut Young) - F - The highest and the lowest values for acidity were also found on the 15 day

v The above results made it apparent that as bread ages, the amount of compression force required increases, the maximum load is obtained

- Principal Component Analysis - PCA : ° ]
: : U in a smaller depth, and the %Moisture generally decreases
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