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Overweight and Obesity

The overweight and obesity in Mexico is now a global epidemic



Reduction fat content in tortilla chips

The elaboration of tortilla chips is principally using the traditional nixtamalization,



Fraying the oil absorption is a multifactorial problem system

* The genotype

» [nitial Moisture from tortilla chips
* Frying temperature

* Frying time

= Particle size

= Nixtamalization process
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paghetti Squash Nachos

Process to make tortilla chip

Cooking

Traditional corn only
1% Lime water

Commercial Grinding

com ‘ Nixtamalization ‘ (masa)
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Process to make tortilla chip with different particle sizes
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Methods

Oil content, Acid method, 30-10.01 AACCI, 2010
. l

Moisture, 14-19.01 AACCI,
2010

Particle size, Moreira et
al., 1997



SECOND FICK'S LAW

* Nixtamalization
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Equation from second Fick’'s law
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Initial conditions: I | “
Crust : Co}'c : Crust
I I |
t=0 —-1/2<X <1/2 C=C, e S —— |
x=-L/2 > G o~
t>0 X= +1/2 C =C, |
l= Thickness Chen and Moreira, 1997

The solution to second Fick’s law in the form of a trigonometric series under the above specified condition is
( Crank, 1975):

M, —-D (2n+1)%m? )
L (2)

_ 4 Vo 8
My 1= 2n=0 (2n+1)272 exp( 412



An alternative solution to Eq. (2) is given in the form of an error fuction series:

——[ ] [ + 22 (=" ierfc 2\/Dt

For short time, Eg. (3) can be approximated by:
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Eq. (4) can be interpreter as Power Law
M n M n
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(Peppas and Ritger, 1985)
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M/M0

Exponent diffusion

M
Moo
Loss Water

Difussional exponent and mechanism of diffusional

Diffusional exponent, n

Release mechanism

Thin slab
0.5
0.5<n<1.0
I

Fickian diffusion
Non-Fickian transport

Zero orden release

Ortega, A., 2014
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Loss water during frying chip with different particle sizes
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Use power law Iin the loss water during deep frying chip
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Use power law in the loss water during deep frying chip
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Oil absorption during deep frying chip with different masa particle sizes
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Oil absorption during deep frying chip with different masa particle sizes
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Loss water during deep frying tortilla chip from different nixtamalization
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Application of power law model for losing water during the deep-frying
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Use power law in oil absorption
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Water Oil
Treatment Losses Absorption
(n) (n)
0.60 0.30
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remarks

Closlng

1. Simple model to describe Fickian water loss and oil uptake in frying chips is
proposed.

2. Exponent n of Mt/Moo=kt" indicates Fickian mechanism affected by physical
and chemical factors.

3. Although oil is an important parameter, there is a lack of information on its

diffusion mechanism.






