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interest banana flour’s nutritional 
value (RS, DF, phenolic acid)

Banana is amongst the world’s 
leading crops, after rice

Extrusion changes physicochemical
and functional properties

Study changes of extrude 
banana flour

To study the effects of (1) extrusion
cooking process variables (FM and
SS) and (2) storing of the extruded
samples at 4oC for 24 h on the
physicochemical properties (WAI,
WSI, pasting properties), the
content of amylose, RS, dietary
fibre (TDF, IDF and SDF), as well as
total phenolic content and their
antioxidant activities (TPC, FRAP,
ABTS, DPPH of free and bound
phenolics) of green banana flour,
in order to promote the utilisation
of extruded green banana flour
for further food use.

Objective:Background:



Method:

Extrusion 

Banana flour (2 kg/h)

Cooling (Troom)

storing at 
4oC for 24 h

Tset = 40, 60, 80, 100 
and 130oC

Adding water 
untill 20% 
and 50% FM

SS  200 and 400 rpm

Drying 50oC for 24 h

Milling 

Sieving No.40

Extruded banana 
flour

Analysis:
1. Proximate
2. Amylose(RS, TDF, IDF, SDF)
3. Water (WAI, WSI)
4. Pasting properties
5. antioxidant activities (TPC, FRAP, 

ABTS, DPPH of free and bound 
phenolics)



Result:

# Amylose content: 

 Lower SS release of more starch and resulting in increased amylose content, RS
 Higher FM higher RS, not on amylose content
 Storing increase amylose content by 2.0–9.9%
 Extruded samples showed significantly higher content of amylose than native flour, 
but give lower RS (it was lost by themal process)

No significant effect of FM, SS and storing on IDF, SDF
Extrusion cooking significantly increased IDF and TDF



# Water index and pasting properties Higher FM  increase WAI, WSI
Higher SS  decrease WAI but increase WSI

 The pasting properties of the extruded flours were all lower compared to native flour, 
except for breakdown and setback values in the extruded flours at higher FM
 Higher FM and lower SS caused less starch degradation and thus corresponded with the
 highest amylose content, exhibited the highest setback values, indicating an increase in 
retrogradation tendency, and leading to higher RS formation.



# Adsorption kinetics

 extrusion cooking caused a significant decrease in total phenolic content (32.3–55.0%), 
mostly due to a reduction in their free phenolics (60.0–79.1%), while bound phenolics
significantly increased (6.8–28.2%).
 Storing significantly increased the content of free, bound and total phenolics



Conclusion:

1. The interaction between FM and SS significantly affected the amylose

content, WSI, pasting properties, TPC and their antioxidant activities

(FRAP, ABTS, DPPH) in free and bound phenolics in the extruded banana

flours.

2. Storage condition was also an important factor to improve the final

extruded flours properties, amylose content was significantly increased,

as well as RS, and content of free, bound and total phenolics.

3. Regarding the samples extruded at low FM, although they were low in RS,

WAI, pasting properties, the high TDF, WSI, TPC and their antioxidant

activities in free and bound phenolics make them of interest in utilising as

functional ingredients in a variety of cereal foods in the future.


