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Summary

• Food processing

• Part 1: Nutritional and organoleptic impact of cooking

• Part 2: Formulation and impact on bioavailability

• Part 3: Cooking by-products and impact on biological activities
• Microbiota

• Inflammation

• Cancer promotion

• Conclusions
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Food processing

• Two processes are of interest for our research group:

➢ Transformation of the product through heat
➢The composition of raw material can impact the concentration of by-products

➢The duration and temperature of heat treatment can impact the nature of by-products

➢ Transformation of the product through formulation
➢The matrix plays a role in the bioavailability of the active molecules
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Part 1: Nutritional and organoleptic impact of 
cooking
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• The addition of 120 kg ha-1 of 
nitrogen fertilizer in the field
resulted in a greater amount of 
pyrazines in the roasted chicory. 

• The chicory odor was modified in 
two out of five varieties.  
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120 kg ha-10 kg ha-1

C JOUQUAND et al. J Sci Food Agric (2016)



Part 2: Formulation and bioavailability
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Bioavailability of two sources of astaxanthin; preclinical data

Rat study, AX fed by gavage
➢ Structure effect

➢ P. rhodozyma less absorbed than H. pluvialis
➢ Lipids do not have same AUC

Hamsters study, AX fed in capsules
➢ Matrix effet 

➢ Powder delays absorption in plasma
➢ Lipids do not have same AUC
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8F DEPEINT et al. Vitafoods Nutriconference (2014)

Bioavailability of two sources of astaxanthin; clinical data

Human study, AX fed in capsules at 48mg
➢ Structure effect

➢ P. rhodozyma less absorbed than H. pluvialis
➢ Role of extraction and formulation processes



Part 3: Biological activities
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Bread MRPs and gut microbiota: focus on Enterobacteriaceae
C. Helou, P. M. Anton, S. Denis, M. Spatz, D. Marier, V. Rame,

M. Alric, F. J. Tessier and P. Gadonna-Widehem
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Part 3: Biological activities

• some advanced glycation end-products (AGEs, e.g. melanoidins) have 
shown prebiotic activity. 

• early AGEs seem to have ambiguous impact on colic inflammation 

• different fractions of heat-treated food have shown cancer-promoting 
properties. 
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Increase of a lag phase

Reduction of growth rate 

more or less pronounced depending on the strain

C  HELOU et al. Amino Acids (2014) 46: 267-277



13C  HELOU et al. Food & Function (2015)

➢ A decrease  of enterobacteria in  the 
two tested conditions was observed 
whatever the subject 

➢ A higher reduction of 
Enterobacteriaceae in presence of 
bread melanoidins (BM)

➢ Stability of total anaerobic flora 
(no stress during fermentation)

➢ No change on « potential 
benefic bacteria » such as 
Bifidobacteria 

➢ Increase of Lactic acid Bacteria 
associated with decrease of pH 
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15I AL AMIR et al, Gatroenterology (2011)

**,***      significantly different (p<0.01,p<0.001) from respective control diet

+, ++, +++ significantly different (p<0.05,p<0.01,p<0.001) from TNBS-treated mice

➢ Inflammation reduced in HH diet

➢ Pro-inflammatory marker (MPO) 
reduced with both MH and HH 
diets
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Dietary Sources of Oxidative Stress and their Consequences on 
Colon Cancer (F. DEPEINT, 2008)
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➢ No increase in spontaneous ACF formation with cooking
➢ But data suggest generalised dysplasia over the whole surface of colon
➢ Associated with increased oxidative stress



Conclusions

• The different experiments have shown the importance of 
understanding not only the theoretical aspects of the individual 
bioactive compounds but also the role of the global matrix and food 
processing on the food composition, with the formation of new 
molecules and disappearance of some nutrients, and their 
consequences for the consumer. 
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 inflammatory effect of MRPs such as CML.

☺ prebiotic and antioxidant effects of dietary 

melanoidins. 
PM ANTON, iMARS (2012)



My thanks to all lecturers, researchers, engineers, 
technicians, postdoctoral fellows, postgraduate students 

and undergraduate students for their work and the 
possibility to present their data here today.
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