FP7-226783 - Integrated sensing and imaging devices for designing, monitoring and controlling microstructure of foods

Effect of fibers and whole grain
content on quality attributes of
extruded cereals

Sophie Chassagne-Berces?!, Michael Leitner 2, Angela Melado3, Pilar Barreiro3,
Eva Crostina Correa3, Imre Blank!, Jean-Claude Gumy?, Hélene Chanvrier!

INESTEC SA, Nestle PTC Orbe, Orbe, Switzerland

2 RECENDT- Research Center for Non Destructive Testing, Linz, Austria
3UPM, Madrid, Spain | Y

. o a-q.’f
_ - > i
L] EF]] = 2 4 :
l International Congress S /.{ A A
. Bon Engineering and Food ' e

May 22-26 2011, Athens, Greece Good Food, Good Life &f 3



Introduction

 Increasing the nutritional benefit of cereals

7 whole grain

N sugar
N salt

7 fiber rich ingredients

Sources of carbohydrates,
fiber, vitamins and antioxydants
Essential for a healthy diet

« Consequences of whole grain and fiber rich
Ingredients addition

— Sensory Quality degradation

T

Texture/Structure

Key components for consumer perception
» complex and multidimensional



Our approach: combining instrumental techniques to

study the effect of fibers on quality attributes

Recipe parameters

« Starch-based recipe :
v" whole wheat flour = Whole grain
v’ wheat flour Structure
+ Addition of fiber rich ingredients: (porosity, cell size, cell

j oa;]t brtaQ wall thickness)
whneat bran
XRay-Micro Tomography

Extruded cereals

Extrusion parameters Constant pI’OdUCtS ‘
* a pilot twin-screw extruder BC21 et I’? Rehyd rat_lon
(Clextral) with fixed parameters (Hardness,Crispness) properties
v'die design :
v'screw speed (400 rpm) / Compression Test OoCT
v'product temperature (135°C) MRI

v'water addition (20%)
* dried in oven to 3% water (w/w)

» coated
n
I 1\

5

Objective: better understand how dietary fibers affect the- 7“"{ :
sensory guality of cereal products during the extrusmn ugak'

W’”’




=) |. Experimental details

Il. Results
1. Mechanical properties
2. Structure
3. Rehydration properties

IIl. Conclusion



15 products with systematic variation of the key ingredients

Samples

Whole wheat Oat Bran WheatBran ~ Wheat Flour comn Sugar
Concentrate (% dry (% dry

(% dry matter) matter) matter

(% dry

0
(% dry matter) matter)

(% dry matter)

FO WG40 40 0 0 40 18 2

Fowceo WG| 60 0 FO 0 20 18 2

FO WGS80 80 0 0 0 18 2
F10 WG40 OBC 40 10 0 30 18 2
F10 WG 60 OBC 60 10 0 10 18 2
F10 WG80 OBC 80 10 0 0 8 2
F10 WG40 WB 40 0 F 1 O 10 30 18 2
F10 WG 60 WB 60 0 10 10 18 2
F10 WG80 WB 80 0 10 0 8 2
F20 WG40 OBC 40 20 0 20 18 2
F20 WG60 OBC 60 20 0 0 18 2
F18 WGS0 OBC 80 18 |: 20 0 0 0 2
F20 WG40 WB 40 0 20 20 18 2
F20 WG60 WB 60 0 20 0 18 2
F18 WGS0 WB 80 0 18 0 0 2

All extruded cereals were coated with slurry composed of sucrose (67%), dextrose (5%) and water / - |
(28%) ) s A
- Coating : 30 % / - Base of recipe : 70 % k’f R



Characterization of mechanical properties,

structure and rehydration properties

XRay-Micro Tomography (Skyscan 1172, Belgium)
*Porosity

«Cell size

«Cell wall thickness

sSpecific surface (= complexity of structure)

Structure
OCT | EF°| #—
Kramer shear test Texture Rehydrat_lon =g
dry / after 1 min in ambient milk properties
3/ 5 repetitions per products pellet Iggidoﬂﬁiﬁiéﬁf‘é}i’er‘é’a.
Hardness (F,.,) e
*“Crispness” (Number of peak) MRI

—
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o Experimental details

=) . Results

— Mechanical properties
— Structure
— Rehydration properties

e Conclusion




The addition of fibers rich ingredients influence

Mechanical Texture (Kramer shear cell, Nestlé
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Without addition of fibers (0%), F,,, and N, do not change much when
Increasing the whole grain content

Adding fibers significantly increases F.,, and decreases N

e . . N
The higher the addition of fibers, the more the addition of whole @

an impact on texture properties (F,.,) ﬂ-"’?w f :

«wr‘f
M"" »



The addition of fibers rich ingredients influence

Mechanical Texture (Kramer shear cell, Nestlé
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Modifications of mechanical properties after addition of wheat bran’show
similar trends than with Oat Bran Concentrate

The modifications of texture parameters seem to be more importa
oat bran concentrate that with wheat bran




The addition of fibers rich ingredients influence the structure

(Xray — Micro Tomography, Nestlé)

08 =

{ F20 WG80 WB

4
0.6 = I
y
I

Number of Peak

-
-
-
LT

S RO
< N\ e
N\
© N\ &
[e\] Y v
& s ﬂeso WES 08
S F26-WG80 OBC
S IO e
v 0 WEA0 0BC e
s F10 WGG0 WB

04 =
TSR0 OB

-06 =

-08 =

Cell Wall Thickness

Factor 1 54.01 % __ . Y
«  Without addition of fibers (FO), only minor modifications of porosity and cell size are ‘r‘» »
observed when the whole grain content increases ‘ f ¢

» Adding fibers decreases the expansion of extruded cereals and thus the cell size and the- /’ﬂ /..: '

oy

orosity decrease
PO &



Correlations between the hardness measured for dry

and soaked extruded cereals
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« With low amount of fibers (< F10, < WG 60) : “keeping 7

o 't '
hardness” after immersion in milk W
/W'”“

* Aloss of harness and crispness after immersion in milk /;{V\«



The addition of fibers rich ingredients influence the rehydration
properties (OCT by RECENDT, Austria)

 OCT made it possible
v' to visualize the quality of coating (for dry pellets)
v to follow the rehydration process




The addition of fibers rich ingredients influence the

Normalized spatial variability hydration level
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» The higher the addition of fiber is, the shorter the trajeﬁ,ny»’“”' .

rehydration properties (MRI by UPM, Spain

F20 WG60 OBC coated A

F20 WG60 OBC non coated A

F20 WG60 OBC coated B

F20 WG60 OBC non coated B

F10 WG60 WB coated B

F10 WG60 WB non coated B

FO WG60 coated A

FO WG60 non coated A

FO WG60 coated B

FO WG60 non coated B
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Multiplicative normalized hydration level

IS, corresponding to a lower hydration.
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Conclusion

properties

Increasing the fiber

. 7 Hardness N Porosity
: : N
Al N Crispness N Cell size
Increasing the whole
grain addition...
 without addition of - Porosit
fiber (FO) ~ Hardness 1ty
~ Cell size
Prospects

* the higher the fiber 2 7 Hardness N N Porosity

addition is.... N N Crispness N N Cell size




