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Interest of Mixing Durum Wheat and Legume in pasta

Inspired by The Mediterranean diet and its health kenefits|
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STRUCTURE digestibilityand allergenicity

Durum wheat pasta structure
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Structure/ Nutrition: what is known on durum wheat pasta

Durum wheat pasta: a low glycemic index (GI) food
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Foster-Powell, 2002

Main hypothesis

- Pasta compactnegsardet et al.,1998; Granfeldt et al, 1991)
- Encapsulation of starch by protei@slonna et al, 1990; Fardet et al, 1998)
- Physical structure of starAkerberg, 1998, Englyst et al, 1992; Holmet al, 1988)

Pasta structure and nutritional properties:
impact of Legume addition and changes in process
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Impact of legume flour addition

100% Durum wheat pasgeontrol) pw ;L LT drying

35% Split pea pasta SP

Pasta composition
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35% legume fortified pasta:higher protein and fibre contents
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Macroscopic structure of dry and cooked pasta
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Legume effect higher hardness and lower breaking energy

Microscopic structure of cooked pasta

Starch Fibres Proteins
Polarised light Fluorescence CLSM + image analysis
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Supramolecular structure of cooked pasta

‘ SE-HPLC after protein extraction |
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Legume pasta - 2 non covalent bonds | \veaker protein
- covalent bonds network

in vitro Starch digestibility of cooked pasta

‘ Rapidly available glucose : RAG value ‘

RAG value
Pasta samples % Available
carbohydrates

10

Durum wheat | 62.5+1.02

35% Split pea 59.4+1.12

No change in thein vitro starch digestibility (RAG)

No effect of structural modifications made by pasta
fortification with 35% of legume flour on the RAG value

Impact of drying treatments
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Macroscopic structure of dry and cooked pasta
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VHT.LM : Strengthened pasta structure

in vitro Protein digestibility and allergenicity
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Pasta fortification with 35% of legume changed both
« the in vitro protein digestibility
« the in vitro allergenicity of digestion juices(nature and quantity of

released fragments)

Microscopic structure of cooked pasta
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Supramolecular structure of cooked pasta

In vitro starch digestibility of cooked pasta

SE-HPLC after protein extraction ‘
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Freeze-drying: idem than LT-dried pasta
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Rapidly available glucose: RAG value ‘
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Freeze-drying & RAG
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Stronger protein network at a supramolecular level

Higher porosity could increase accessibility to amylasg:

in vitro Protein digestibility of cooked pasta
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VHT.LM N DH in gastric conditions only — kinetical effect ?
Stronger protein network at a supramolecular level




In vitro allergenicity of digestion juices of cooked pasta

Conclusions (1)

ELISA Inhibition with allergic sera : presence of IgE taaefragments (IgE-RF)
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Freeze-drying no significant difference
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A presence of IgE- RF from some wheat proteins

(ygliadins, LTP...)

Conclusions (3)

Structural elements involve rot
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Protein network thickness No changes
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PROCESSING

COMPOSITION
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Conclusions (2)

Structural elements involved in starch digestibility
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Pasta porosity: YES

Protein network thickness No changes

Nature & quantity ofnteractions between proteins{ES

Hypothesis A highly aggregated protein network
would be more resistant to protein hydrolysis, whi
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could delay hydrolysis of starch by amylases




