
Variety, processing and environment: the 
impact on nutritional content in gluten free 

grains

Veronica Marin, Luca Ciali, Silvano Ciani, Ombretta Polenghi, Virna Cerne

Re-Cereal project

Dr. Schär R&D Centre, Italy

6th September 2019



•

•

•









•

•

•

Limits identified at the beginning of the project:

• High costs due to low yields

• Few varieties available on the seed market

• Limited experience in agronomic practices

• Grains need ad hoc equipment to be processed

• Consumers’ attitude (different flavours and texture)



NUTRITIONAL

Source of iron, magnesium, 

zinc, essential fatty acids, and 

vitamins B1 and B6.

Appealing sensory 

characteristics: nutty and rich 

aroma

Short shelf life due to 

oxidation

FLAVOUR

CHALLENGE

High content of 

lipase enzyme 

that develops a 

rapid rancidity.

STRATEGIES TO IMPROVE THE SHELF LIFE

Defatting (Supercritical CO2)

 loss of important nutritional value (mainly lipophilic vitamins)

Thermal Treatments (lipase inactivation)  change in water absorption

Cryomilling (N2 prevents oxidant cascade)  good results

Exploit the antioxidant capacity of millet HUSK



 Whole millet shows almost double antioxidant capacity then dehulled one



WHOLE MILLET displays

 Fiber content increased (4x)

 Carbohydrates content decreased

 Mineral content increased (P, Fe)
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Pseudo-cereal 

High nutritional properties: rich in micronutrients 

(magnesium, zinc, vitamin E) protein, fiber and 

carbohydrate 

High level of rutin content (a bioflavonoid with 

antithrombotic properties, used to promote cardio-health 

and blood circulation) 

NUTRITIONAL





SAMPLES ANALYSIS (MEAN VALUES)

FAT

(g/100g)

CARB

(g/100

g)

SUGAR

(mg/100g)

FIBER

(g/100g)

PROTEIN

(g/100g)

RUTIN

(mg/100

g)

ENERGY

(Cal/100g)

ENERGY

(Kj/100g)

BUCKWHEAT

RAW MATERIAL
1,93±0,25 48,89 0,82±0,13 23,35 11,2± 0,48 31,40 303 1273

DEHULLED

BUCKWHEAT
2,32±0,28 63,21 1,24±0,16 4,12 14,5± 0,56 11,47 343 1453

BUCKWHEAT

HUSK
/ / / / / 22,15 / /

EUROPEAN STYLE

BUCKWHEAT FLOUR
3,10±0,32 64,4 1,19±0,15 3,46 12,96±0,53 11,73 348 1473

ITALIAN STYLE

BUCKWHEAT FLOUR
2,12±0,26 69,2 0,91±0,13 3,99 9,53±0,43 14,00 346 1463



NUTRITIONAL

Important aromatic profile

sweety taste, wholegrain 

note, moist mouthfeel in 

bread due to its water 

binding capacity, 

crunchiness in snacks

FLAVOUR & 
TEXTURE



Ingredients

Oat flour, water, maize starch, sourdough 12% 

(rice flour, water), buckwheat flour, whole

rice flour, beet syrup, vegetable fibre, rice starch, 

sunflower oil, pea protein, millet flour, oat 

flakes, thickener: hydroxypropyl methyl cellulose; 

yeast, salt, sugar, acidificants.

• Sensory profile: 

• Cereal flavour in particular millet, oat and buckwheat, nutty and sweet

flavour, juicy mouthfeel

• Nutritional points: 

• Source of phosphorus, Vit E



CONCLUSIONS

 Varietal fingerprint

 Agronomic and processing procedures

 Geographical location

Strongly influence nutritional content

Controlled supply chain is a guarantee of safety, 

traceability and quality of raw materials and food products


