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Background

» Dietary fiber ingredients may act as a texture modifier in
high moisture meat analogs (HMMA) and boost
the fiber content of these foods.

extrudec

 Thereis a gap in the literature on the understanding of this.

« Isolated insoluble dietary fiber (IIDF) are ideal to study

since they are very label-friendly.

Project Overview
« 23 unique IIDF ingredients were statistically clustered

based on their physicochemical properties; 4 representative
in HMMA.

Ingredients of each cluster were chosen for use
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* |he lIDF Ingredients were extruded with wheat protein
Isolate per a factorial experimental design.

* Various mechanical attributes of HMMA were measured, and
microscopy was used to study their structure.

Result Highlights

* The type of IIDF added greatly affected the mechanical
attributes of the HMMA (p < 0.05).

« JTIDF affects melt viscos

Ity as inferred from extruder torque

and back pressure trends (p < 0.05).

« These observed effects correlated well with the

physicochemical properties of the IIDF ingredients.
Future work

* Test fibers with different proteins.
* Compare IIDF to soluble fibers and/or hydrocolloid gums.

Funding

Thank you to GFI for funding this research work.

Methods

Dry Materials (2.7 kg/ hr):

Experimental design:

* 4 fibers (hydrocolloid oat bran, powdered
cellulose, pea fiber, citrus fiber)

« 2 fiber inclusion rates (5% and 10% dry weight)

Wheat proteinisolate + ||, 5 £ ) der screw speeds (200 and 400 rpm)

Fiber ingredients

Water (2.7 kg/hr)
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Cooling Die :
« 50 °C cooling media
e 2.0x0.4x30cm
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Mechanical properties testing:

« Hardness, Springiness,
Cohesiveness

* Longitudinal and Transverse
cutting strengths

Integrity index

CLSM microscopy

Fluorescent Stain
« Rhodamine
e Calc. White

Results: Microstructure
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Representative CLSM images, 400 rpm
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Representative high contrast digital images, 200 rpm

Citrus and Hydrocolloid bran fiber inclusion appeared to
disrupt cohesive structure formation.

Cellulose and Pea hull fibers tend to result in HMMA with a
more uniform protein matrix and more fibrous appearance.

Results: Affect of fiber on mechanical
properties and melt viscosity
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* Screw speed has little Impact on properties.

» Citrus and hydrocolloid bran fiber result in softer and less

robust samples. More fiber exacerbates the effect.

» Citrus fiber seems to increase melt viscosity as evidenced by
torque trends; Hydrocolloid bran lowers It.

Results: Ingredient-process-HMMA
quality relationship
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PLS Regression analysis implies that fiber properti

water adsorption or solubility (WAI or WSI) and oil or water
holding capacity (OHC and WHC) drive textural modification of
IMMA.
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