
The following foods or food systems were in vitro digested

using the international validated protocol (INFOGEST):

1. Biscuits

2. Biscuits + milk

3. Breakfast cereals

4. Breakfast cereals + yogurt

5. Breakfast cereals + yogurt + raspberry

6. French fries

7. French fries + roasted beef steak

8. “Patatas a lo pobre” (layered sliced potatoes cooked in oil)

9. Scrambled “patatas a lo pobre”

10. Scrambled “patatas a lo pobre” + onion

Acrylamide was determined in fresh samples before digestion

and in a portion of the lyophilized soluble fraction after the

gastric step and after complete gastrointestinal digestion (in

lyophilized soluble and insoluble fractions) by LC-ESI-MS/MS.
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Introduction

This is a first approach to investigate acrylamide bioaccesibility 

after gastrointestinal digestion of different food systems, tracking its 

behavior at different stages of the process.

Objective

Acrylamide is a food processing contaminant formed in foods

under high temperature and low moisture conditions by the

reaction of asparagine with reducing sugars during heating. It is

proven to be carcinogenic in animals and a probable human

carcinogen. The total amount of acrylamide present in the food

does not necessary correspond to the bioaccesible fraction, since

different food components could interact with this molecule and

modify its availability during gastrointestinal digestion. However,

scarce investigations have addressed this matter.

Methodology

Table 1. Identification of foods and

acrylamide content
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Food/Food system Identification Acrylamide

code (µg/kg fresh matter)

Biscuits 01 273 ± 1

Biscuits + milk 02 245 ± 2

Breakfast cereals 03 124 ± 8

Breakfast cereals + yogurt 04 33 ± 10

Breakfast cereals + yogurt + raspberry 05 26 ± 5

Frech fries 06 869 ± 6

French fries + roasted beef steak 07 345 ± 6

“Patatas a lo pobre” 08 35 ± 2

Scrambled “patatas a lo pobre” 09 < LOQ

Scrambled “patatas a lo pobre” + onion 10 < LOQ

Identification Acrylamide
code (mg/kg dry matter)

01 0.28
02 0.68
03 0.13
04 0.08
05 0.07
06 2.30
07 0.96
08 0.07
09 < LOQ
10 < LOQ

LOQ = 20 µg/kg

The acrylamide content in foods does not reflect its

bioaccesibility, then it could be largely underestimated. Enzymatic

actions and pH conditions at gastrointestinal level are key factors

to be considered in order to establish a realistic estimation of

toxicological effects linked to acrylamide.

Conclusions

Main findings
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Figure 3. Individual contribution of gastric and intestinal phases to 

bioaccesible acrylamide after gastrointestinal digestion of foods
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After gastrointestinal digestion the total amount of acrylamide

increased in all food systems (bioaccesible + non-bioaccesible

fraction) between 3 to 90-fold. Focusing on the bioaccesible fraction,

the intestinal phase was the main responsible for the in situ generation

of acrylamide, except in biscuits + milk (02) and French fries (06),

where acrylamide was formed in a similar percentage in both gastric

and intestinal phases.

Figure 1. Bioaccesibility of acrylamide after gastrointestinal

digestion
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Figure 2. Bioaccesible acrylamide 

as affected by protein level
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