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OBJECTIVES RESULTS & CONCLUSIONS

The present study was undertaken in attempts to find useful Flours PC analysis
chemical parameters that would permit technological § Varebles (e F1and F2:69%) Opsenvations (Aoes FLand F2:69%)
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flour, MR, Dentated hybrid maize flour, MAHD, White hybrid
maize flour, MAHF, and Flint maize flour type 175, F175),
ground in 2 different types of mills (electric flour-mill, ME,
and watermill, MA), mixed with one type of rye flour at 2
different relative proportions (/5% and 507%), coupled with 2
kinds of starter culture (bakers' yeast, yeast, and sourdough,

Rye flour MRxMA MRxME MHFXMA MHFXME MHDXxMA MHDxME M 175

Ryeflour MRxMA MRXME MHFXMA MHFXME MHDxMA MHDXME M175
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Figure 1 - Chemical parameters of flours
used for the baking tests.
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Figure 2 - Chemical parameters of flours
used for the baking tests.
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Figure 3 - Loading plot on axes 1
and 2.

Figure 4 - Observation plot on axes 1
and 2.

Table III- Mean values of chemical results from the maize flours used for the baking tests, and comparison with rye flour

I:fCO), Thus gl Ving r‘ise To 18 diSTinCT CombinGTi ons. F I \V[ 2 pH %Moisture  %Ashes %Total acidity  %Chlorides %Total sugar  %Dietary fiber %Total protein %Total lipids
: : : Maize flours (average) 6.00+0,100 13,3+0,7955 1,19+0,2340 0,187+007819 002000005774 431:03848 196:01902 713+06945 47406654
(replicate) breads were produced per combination, and one Rve flour 6 30 47 o 00150 00200 90 2 00 770 4’50

standard broa (used as control), manufactured with 50% maize
flour F175 (one of the most common industrial flours used for v The results of the chemical analyses in the flours used for the technological assays (see Figures 1 to 4, and Table III)
baking) and with bakers' yeast, was produced in each batch as revealed that they were chemically distinguishable according to their type:
well. - Rye flour had the highest values of pH, %M and 7%TS, and the lowest value of %Ac
- MR flour had the highest value of 7% TA and the lowest value of 7ZM

The chemical parameters studied were 7%Ashes, %As, 7% Total - MHD flour had the lowest value of % 7P
Acidity, %Ac, 7%Chlorides, 7%Ch, 7%Dietary Fibre, 7%Df, pH, - MHF flour had no distinct character
JMoisture, %M, ©oTotal Sugars, %TS, %Total Proteins, % TP,
and % Total Lipids, % TL. v The principal components analysis carried out with our results demonstrated that there were very clear differences
according to type of grinding:

- MA grind afforded the highest p/ and 7% TS values when compared with ME grind

- Rye flour was more similar to maize flours ground with the watermill

- F175was, as expected, more similar to maize flours ground with the electric flour-mill

The results of the analyses of the flours used for the
technological assays revealed that they were chemically
distinguishable according to type. The chemical results
produced for the manufactured bread using a number of
conclusions. The type of maize flour may have a strong impact
upon the chemical baking properties. Regarding the effect of
the type of starter culture used (/sco or yeast), one may

Baking tests
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Figure 11 - 7 Dietary fiber for bread
manufactured under different baking
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Figure 12 - 7% Total protein for bread
manufactured under different baking
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Figure 13 - 7% Total lipids for bread
manufactured under different baking
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Five (replicate) breads were produced per combination, and one
standard broa (used as control), manufactured with 50% maize flour
F175 (one of the most common industrial flours used for baking) and
with bakers' yeast, was produced in each batch as well. Those gave

Table IV - Mean values of the chemical results pertaining fo the bread manufactured, and which have in common at
least one process variable

rise 1‘0 18 d | S‘l‘ | nC‘l' Comb | na‘l' IoNS , as Shown below' pH %Moisture %Ashes %Total acidity %Chlorides %Total sugar %Dietary fiber  %Total protein %Total lipids
Type of maize flour
MR 571+0,2460 413:09086 158+0,3128  0,0785 + 0,03106 0494+ 01153 5425:15820 1,81+04362 5,38 + 0,4527 1,91+ 05973
Tab/e I - COI"I"ZS PO nd ence beTween bClkI ng tests and no menclaTu re MHD 588+01361 406+2159  154+0,4787 0,05019 + 0,01264 0,308 +0,3052 3,88+0,6335 1,87 +0,2590 5,33 + 0,3688 1,13 + 0,3000
used MHF 596+ 007440 420:1618  211:02542 003525+ 0008936 0,829:007351 490:1264  2,01+0,3451 5,63 + 04773 1,61+ 0,7360
F175 6,03+002887 411:1545  183:01848 00373:0002872 0783:008302 463+1135  190+008165 536+ 01797 1,70 + 0,5017
Standard 1  MHDxMA, 15% rye, Yeast 11 MHFxMA, 50%rye, Yeast 21 Type of starter culture
MRxMA, 15%rye, Isco 2  MHDxXMA, 50%rye, Isco = 12 MHFxXME, 15%rye, Isco 22 Tsco 577:02063 412:09366 168:04397 006275+003085 0495403276 512+15586  191+0,2663 5,29 + 0,2255 1,66 + 0,6367
MRxMA, 15% rye, Yeast 3  MHDXMA, 50%rye, Yeast 13 MHFxME, 15%rye, Yeast 23 Yeast 598+ 007774 413:2155  180+0,3772 004207+ 001142 06436 +0,2072 424:07763 185:0,3855 556+ 04761 1,47 + 0,5905
MRxMA, 50% rye, Isco 4  MHDxME, 15% rye, Isco 14 MHFxME, 50% rye, Isco 24 LI 6 G (ke
I, B0 by, Veess & RIS, TEtys, Vaess AT ARIReNS, S0 rye, Veasy 2 15%rye flour 586+ 01678  40,85:18460 1704:04409 005482:002101  05782:02709 417:09807 200:03522 548+ 0,3851 1,91+ 05972
MRXME 5 7eirye, TsCol SN 6 M DXME 50 cryerilscol S 16 BRL7S 5 very etlsco = 50%rye flour 5,89+ 02098 417:1330  178:0,3827 0,050 + 0,02930 056102975 520+13842 177 +0,2651 5,37 + 0,4042 1,21 + 0,3900
MRxME, 15%rye, Yeast 7  MHDXME, 50% rye, Yeast 17 F175,15%rye, Yeast 27 .
MRXME, 50%rye, Isco 8 MHFxMA, 15% rye, Isco 18 F175, 50%rye, Isco 28 Type of mill
MRXME. 50%rye. Yeast 9  MHFxMA. 15% rye. Yeast 19 F175, 50%rve. Yeast 20 MA 585+01827 4107:1612 180:04261 005471:002594  05625:0,2816 469:1186  187:02320 54304568 1,71+ 0,7283
ME 5.84+02054 415:1782  165:04485 00552002989  0505+02989 470:1521  189:04537 543+ 03957 1,38 + 0,4957

MHDXMA, 15% rye, Isco 10 MHFxMA, 50%rye, Isco 20

CHEMICAL PARAMETERS:
The flours used for the technological assays and the bread produced
were submitted to several tests, which are duly described below.

The chemical results pr'oduced for the manufactured bread lead to a number of conclusions (see Figures 1to 15, and Table IV):

v Bread made with maize flour type MAHF had the highest 7%Ch, %Df, % TP, %As and %M, although MHF flour did not show such as
trend

v Bread produced with MR flour had the highest %ZAcand %TL (like the flours) and the lowest pH, 7%Df and 7% TP

Table IT - T hemical tests in flours and bread and ) : o o o p 0 o
apie =~ i ©F Grefived) i ) BN EE read an v Bread manufactured with MHD flour resulted in the lowest %M, %As, 7Ch, 72 TSand % TL, and one of the lowest 7% TP
abbreviations used
:/oAshes N ?As %Dietary Fibre ZDf :/oTo‘ral Sugar's ?TS Consequenﬂy, one concluded that:
oTotal Acidity  %Ac  pH pH  ‘TotalProteins  %TP v The type of maize flour may have a strong impact upon the chemical baking properties
pOderees  aGd e td  HTeldlpls v The bread obtained with Portuguese regional maize flour (MR) led to the highest acidity, which is intended for long term storage

and development of its unique character; however, the 7% 7P (and the correlated parameter, %As) was one of the lowest

Regarding the effect of the type of starter culture used (/sco or yeast), one may conclude that:

v Baking with sourdough (/sco) permits the bread to reach the highest %Ac, % TS, %Dfand %TL

v The complex wild microflora present may have an important role upon the increase of acidity and, consequently, for eventual
differentiation of broa

v" The time of fermentation (a parameter not studied) may also have an important effect upon the final chemical characteristics of
broa
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v In terms of the bread made with different proportions of maize and rye flours and with different types of milling, the results
did not provide evidence of significantly distinct characters, although the type of mill used led to a few distinct chemical
properties, as seen before




