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Industrial applications of pulses depend on their techno-
functional properties.

Extrusion has (great potential to fine-tune Iingredient
techno-functionality due to its capabillity for precise control
of the temperature, pressure and shear during processing,
and thus the changes in food polymers (e.g., starch
gelatinization, protein denaturation).

Feed particle size is particularly important for pulse-based
foods due to lack of well-defined particle size criteria for
pulse flours.

Novel technigues such air injection during extrusion can
be utilized to further develop techno-functionally superior
pulse ingredients. In this context, oxygen in air acts as an
oxidizing agent during extrusion cooking.

OBJECTIVES

(1) To investigate the relationship between yellow pea

(2)

flour particle size, extrusion temperature profile and
end-product techno-functionality.

To assess the potential of a novel extrusion cooking
technigue, I.e., air injection assisted extrusion, to
enhance end-product techno-functional properties.

MATERIALS AND METHODS

Yellow pea (Pisum Sativum L.)

A rotor beater mill (Retsch SR 300, Retsch GmbH, Haan,
Germany) with mesh sizes of (i) 0.75 mm to obtain flour
with relatively smaller particle sizes (referred to as ‘small’),
and (i) 2.0 mm to obtain flour with relatively larger particle
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zes (referred to as ‘large’) was used.
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Fig. 1 Particle size distribution of pea flour milled with mesh
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sizes of 0.75 mm (solid line) and 2.0 mm (dashed line).

laboratory-scale co-rotating twin-screw extruder (MPF19,
PV Baker Ltd., Peterborough, UK) with a circular die

(diameter: 2.3 mm) was used at a screw speed of 220 rpm.

E

mulsion capacity (EC) was measured according to Stone

et al. (2015) by conductivity meter.

E

mulsion stability (ES) was measured following the

method of Stone and Nickerson (2012) where the
emulsions were allowed to separate for 24 h at room

A

temperature.

Pasting properties was measured by a Rapid Visco
nalyzer (RVA 4, Newport Scientific, Warriewood,
ustralia).

A

Water solubility (WS) and water binding capacity (WBC)
were calculated based on weight of supernatant and
precipitate in a mixture of flours and distilled water (10%
w/v) following Masatcioglu and Koksel (2019).
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RESULTS and DISCUSSION

Table 1 Torque, die pressure, specific mechanical energy (SME), emulsion capacity (EC) and emulsion stability (ES). (= standard error).
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Air pressure Die pressure SME EC
(kPa) (kPa) (Wh kg1) (g oil/ g protein)
Small Large Small Large Small Large Small Large Small Large
0 35¢0 250 6500+£100 6700+£100 3192 230x2 41.2+0.1 41.0+0.2 68.5+£1.0 75.0+£2.9
150 31+0 2520 6950+250 6450+50 285x2 230+2 41.2+0.1 43.0+£0.0 71.5£1.5 70.0£0.0
300 29+1 26x0 7650+£150 71000 263x1 2360 41.3x0.1 42.1+0.5 67.5+£1.5 73.812.4
0 2910 21+0 5250+150 5100+£0 26314 19616 40.8x0.7 39.7+0.2 70.5+2.1 70.0£2.0
150 23t0 17#0 6000£0 50000 2152 15510 39.1x1.4 41.7+0.2 67.0+£3.0 72.5+£3.2
300 23t0 1410 66000 4150+50 2130 126+2 41.1£0.5 40.3+0.1 75.8+£2.2 76.3x2.4
0 25t0 180 5150+50 3100+£0 2272 165+2 41.7x0.3 43.5+0.1 70+0.0 70.0£0.0
150 24+0 150 46000  3950+50 2210 138+2 42.0x0.3 40.1+0.0 75.8+£2.2 62.5+1.4
300 24+0 18£0 4850+50 4250+50 22312 165+2 44.9+0.3 39.9+0.2 69.3+£1.5 77.5£1.4
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Fig. 2 Pasting properties of extrudates with two flour particle sizes, I.e.,
small (S) and large (L), air injection at O kPa and 300 kPa, I.e., AO and

A300, and two die temperatures, i.e., 120 and 160 °C.

pasting
viscosities of extrudates decreased. In addition, when the
extrusion die temperature increased, extrudates exhibited
a cold viscosity peak.
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Fig. 3 Water solubility (WS) and water binding capacity (WBC) values of extrudates with air injection at O kPa, 150 kPa and 300 kPa,
l.e., AO, A150 and A300, two different flour particle sizes, i.e., small (S) and large (L), and three die temperatures, i.e., 120, 140 and
160 °C. Error bars represent + standard error (n=2 for extrusion and n=4 for WS and WBC).

CONCLUSION

* A novel extrusion technique (e.g., injection of air) combined with conventional modifications such as feed characteristics (e.g.,
particle size distribution) and processing conditions (e.g., die temperature) can be used to effectively manipulate techno-functional
properties of extruded pulse flours.

 |njection of air, especially at high injection pressure (i.e., 300 kPa), is a powerful means of enhancing techno-functionality of pulse

extruded flour.

REFERENCES:
Thakur, Scanlon, Tyler,

https://doi.org/10.1002/jsfa.9964,

Karalash, Tyler,

Milani and Paliwal (2019) https://doi.org/10.1111/1541-4337.12413, Masatcioglu and Koksel (2019)
Stone,

Warkentin and Nickerson (2015)

https://doi.org/10.1016/].foodres.2014.11.017, Stone and Nickerson (2012) https://doi.org/10.1016/].foodhyd.2011.08.006




