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Fig 2 Mineral (Ca®* and Zn”") content and phytic acid in different sourdough formulations during various time
and temperature of proofing. Black line (37 °C), blue line (32 °C) and green line (27 °C).
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Table 1 Kinetic parameters of Mineral (Ca>" and Zn*") content and phytic acid in different sourdough
formulations during various time and temperature of proofing

Temperature first order kinetic Arrhenius equation
C) ke (b R’ E, (J/mole)
27 0.0151 0.983
Calcium (Ca™) 32 0.0126 0.993 19768.2
37 0.0117 0.979
27 0.0299 0.994
S. cerevisiae Zinc (Zn*") 32 0.0225 0.958 22446.14
37 0.0224 0.950
27 0.0373 0.996
Phytic acid 32 0.0328 0.981 20799.13
37 0.0285 0.981
27 0.0084 0.894
Calcium (Ca™) 32 0.0107 0.996 43233.63
37 0.0147 0.988
27 0.0207 0.965
L. acidophilus + S. .
cergzisiae Zinc (Zn*") 32 0.0283 0.995 35186.51
37 0.0326 0.852
27 0.0478 0.986
Phytic acid 32 0.0567 0.998 29034.98
37 0.0696 0.998
27 0.0139 0.985
Calcium (Ca™) 32 0.0177 0.977 31564.93
37 0.0209 0.989
L. plantarum + S, . . 27 0.0308 0.987
cerevisiae Zinc (Zn™") 32 0.0428 0.927 40251.4
37 0.0518 0.835
27 0.0644 0.991
Phytic acid 32 0.0722 0.995 16002.79
37 0.0792 0.984
27 0.0189 0.942
Calcium (Ca™) 32 0.0245 0.986 32873.56
37 0.0289 0.972
L. acidophilus+ L. 27 0.0414 0.972
plantarum + S. Zinc (Zn*") 32 0.0509 0.911 30354.41
cerevisiae 37 0.0613 0.877
27 0.0725 0.978
Phytic acid 32 0.0892 0.997 28359.89
37 0.1046 0.998
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ABSTRACT

ARTICLE INFO

Phytic acid is an anti-nutritional compound found in bran and whole wheat flour.
In order to reduce the amount of dough medium, single and co- culture of two
strains of Lactobacillus plantarum and Lactobacillus acidophilus with 4 sourdough
formulations (Formula 1 containing S. cerevisiae yeast, Formula 2 containing L.
acidophilus + S. cerevisiae, Formula 3 containing L. plantarum + S. cerevisiae and
Formula 4 containing L. plantarum + L. acidophilus + S. cerevisiae) were used and
fermentation was performed at 27, 32 and 37 © C at 8, 16 and 24 h. A first-class
kinetic model was used to investigate the decomposition of phytic acid and the
increase of calcium and zinc salts at different temperatures. The data were in good
agreement with this model. The associated activation energy was also calculated.
The amount of phytase, phytic acid and minerals (calcium and zinc) were
measured at different temperatures and time intervals. First order model reaction
was used to investigate the degradation of acid phytic and the increase of calcium
and zinc at different temperatures. The data were in good agreement with this
model. Moreover, the corresponding activation energies were calculated. The
results showed that co- culture of L. plantarum + L. acidophilus + S. cerevisiae
represented the highest content of phytase 163 U/mL and the highest calcium 27.4
mg/100g and zinc 1.69 mg/100g (at 37 °C). Although the highest efficiency of
phytase production was observed in the first 8 hours of fermentation, however an
increasing trend was observed in the content of zinc and calcium up to 24 hours of
fermentation. The trend of phytase production was observed as follows: L.
plantarum + L. acidophilus + S. cerevisiae>L. plantarum + S. cerevisiae>L.
acidophilus + S. cerevisiae>S. cerevisiae. Moreover, the lowest content of phytic
acid was observed after 24 hours of fermentation at 37 °C in sourdough of L.
plantarum + L. acidophilus + S. cerevisiae and its amount reduced from 563.8 +
20.5 mg/100 g in wholemeal flour to 43.8-110.3 mg/100 g. The results showed that
co-culture fermentation was effective method to increase phytase which in turn
decrease phytic acid.
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