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Ph.D. Dissertation:

Formulation and Optimization of the extruded Flour
from Oleaster (Elaeagnus Angustifolia) and Navy Bean
In order to prepare Functional low Gluten Bread

The entry of legume flour in formulations of food products is increasing this days due to its
health and nutritional properties. The whole oleaster powder/navy bean powder blends were
extruded in a rotating twin-screw extruder. Processing parameters of feed including screw
speed (150-250 rpm), moisture content (15-25%) and defatted almond flour-corn flour
ratio (20:80-50:50) were optimized for physical and textural properties of blend extrudate
samples. The experimental design was based on a combine design. Results of the first phase
indicated that; by overage screw speed, and feed moisture and reducing the level of whole
oleaster powder, starch gelatinization improves and macro structural characteristics
(porosity, hardness and expansion ratio), microstructural features (SEM), functional
properties (water absorption, oil absorption index and thermal characteristics) indicated
greater compliance, however a negative effect was observed on water solubility index.
According to optimization results, in order to achieve a product with the characteristic of
3.25 expansion ratio, hardness of 8.92(N), water absorption index of 2.1, solubility in
water index of 25.18, oil absorption index 0.5, aw 5.2, brightness of 69.14 and the overall
acceptability of 4.62, production conditions were determined as follows: moisture content
20%, screw speed 200 (rpm) and whole olester powder/navy bean powder ratio 20-80. The
second phase of the research was conducted with the aim of analyzing the behavior of the
low gluten Barbary bread dough. In this stage, optimized sample of the first phase, was first
milled and then formulated under the terms of 0-45% was added to the wheat flour. This
phase of research was carried out in the form of factorial design. The characteristics which
are examined in this stage were the rheological parameters of the dough, such as RVA and



its extensibility, analyzing of characteristics and ingredient of the resulted bread, porosity,
color and its sensory parameters. The results show that by increasing the extruded oleaster/
navy bean powder, the viscosity of dough and its extensibility were reduced and the color
of the dough and its resulted bread became darker. Generally the beast bread according to
the consumers and its dough characteristics was the one which is makes from 30% of
optimized flour which was more similar to the sample. In the third phase of the research, in
order to predict the shelf life of the oleaster bread, its hardness and staleness as well as the
microbial (mold and yeast) changes were analyzed during 0-72 hour. Results indicated that
by increasing the optimized oleaster/navy bean flour, the resulted bread will became stale
slower because of its extruded flour and presence of oleaster. Moreover, the samples with
extrude oleaster / navy bean flour have more humidity than the other samples so the
microbial changes will occur faster. To respect samples characteristics such as high
functional properties, low staleness, hardness and microbial parameters, the best low gluten
Barbary Bread was the one with 30% of optimized flour.



