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Acrylamide is an ;

Itis and is considered an agent of irritation to
the ) ) and

Acrylamide is formed when are cooked at high
temperature (fried or baked). '

The natural occurring coupled with a
carbonyl source such as
is a precursor to acrylamide in foods.




(synonyms beta asparaglne altheln aspartamic
acid;aspartamide) NH2COCH2CH(NH2)COOH
- OHC-(CHOH)4-CH20H

Chemical structure CH2 CH-
Chemical formula C3H5NO

~Synonyms _Acrylic amide
' Akcrylamide
Propen-amide
Propionic acid amide

“ A white, odourless and crystalline solid.

* Highly soluble in water.

* Insoluble in solvents (methanol, ethanol
and hexane).

= At least 1% soluble in glycerol, ethyl
acetate, glacial acetic acid and lactic acid.

Reacts through its amide group or double
bond.




84.5+0.3°C

87°C at 0.267 kPa 103°C at 0.667 kPa
125°C at 3.33 kPa

1.122g/em at 30°C

Acetone 631 Benzene 3.46
Chloroform 26.6  Ethanol 862
Ethylacetate 126, n-heptane 0,068
Methanoll155°  Water 2155

19.8 Kcal/mole

0.009 kPa at 25°C  0.004 kPa at 40°C
0.09 kPa at 50°C

including: baked potatoes, bread, crisps, chips, biscuits.

Acrylamide is also found in coffee, formed when the
coffee'beans are roasted.

—

BPowerlevels'oracrylamide are found in protein-rich
foods, such as cooked beef and chicken.

Very little or no acrylamide is found in uncooked or
boiled foods.
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Honey nut cheerios (10z)

Tortilla Chips (10z)

Corn Chips (1 0z)

Pringles Potato Crisps (10z)

Wendy’s French Fries, Biggie (5.6 0z) -
Potato Wedges, Jumbo (6.2 0z)

Burger King French Fries, large (5.7 0z)

icrowaved grated potato 650 ppb— ¢

*Frying beetroot generated 890 ppb
*Toast and soft bread 2.22 pg

* Breakfast cereal 7.3 pg

* Coffee 2 pug

* Foods such as:milky*frozen vegetables and meat contain no
acrylamide.




Top 20 Foods by Mean Acrylamide Intake

Top Eight Foods by Acrylamide Per Portion

AR Conc Portion
] Size (g)* AA (pg) Portion
Breakfast Cereal

betCotee |95

French Fries (RF) 333.7

French Fries (OB)
Potato Chips
Canned Black “

Olives
[
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Hair sprays

lon exchange polymers

Gel electrophoresis

Serve as plasticizing components

The GC and HPLC methods using the 2;3-
dipropionamide derivative and the selective and
sensitive ECD are the most suitable for trace level in
environmental and biological samples (natural-and
pollutedwwateryplasma, urine, tissue homogenates).




Titration (bromate/bromide Commercial product % 0.3%
method

Bromination (EC-GC) Vapor in air 5 pg/m?
Bromination (EC/GC) In water 0.1 pg/l - 1g/1
Bromination (EC/GC) Plasma, tissue 20 pg/l
homogenates
FID/GC Vapor in air 0.01-1ppm
HPLC Natural and polluted 0.2 pg/ll
water

HPLC Acrylamide 0.1 ppm
monomer

=Slhsimakes it moyewifficultiforthesopvdrabsorb and
ehenratacellularievel where it needs,to.work.

When the food doesn't digest properly, it can sit in the gut;
unable to be assimilated completely and it stars to become
toxic.




The carbohydrates start to ferment, the ‘p_rgﬂtwe-in begin_ to

—

=<[lhis.can poison the gut bacteria causing the ecology of the-
gut to-become upset.

sHietirritation also makes the cellsionithe liningoefithe
gastioiniestinaliiaciNoeniarges -

e

- Since it'is the liver's-job:to detoxify toxins, the liver
becamesroverieaded and less able to doits job.

- urine
bile, fecal

- Protein —bound acylamide or acrylamide metabolites in the
blood,.and possibly in the nervous system, have a half-life of
about.10 days. -

—




= Epidemiblogicaltstudies in worker (Marchret al.,
1999)-and-studies of dietary exposure to acrylamide
have not shown an association with cancer (Mucci
et al., 2003 and Pelucchi et al., 2003).

- Acrylamide as carcinogenic at several target sites
in rats bioassays, and the TD50 in rats is 8.89
mgyka/day. —

- The EPA classified acrylamide as a group B2,
which means it is a probable human carcinogen.

(EU database of acrylamide activity, Feb. 2003)




=Eatingiacrylamide:-rich foods does not increase the risk
development

- However, it has shown that acrylamide
causes in human.

Acylamlde can affect if high does
,,OF people exposed tojit . For -
example; people WoerkanghmanNRdiStAAUSing the chemicalt

(Eurekalert, JAMA 2005)
(Cancer Res., 2003).

- It mcreased the |nC|dence of
Mmice=screening assays.

- Administration over 2 years of 2 mg
acrylaimde/kg body weight/day.not-only
increased the incidence of a variety of tumor
iypes but also decreased theglife.expectancy,
indbethunalerandfemaleyats.




exhausted the door is opened to infectious
degenerative diseases

0.12 mg/kg body weight/day

0.012 mg/kg/day

Mouse 100-1000
convulsions; death

; general
weakness; death

Slight weight loss,

Death within 24 h.

death
Guinea-pig ;

Guinea-pig Death within 24 h
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Postural and motor incoordination;

Oral = Qllaht weight-toss=
Oral 126 Tremors, pupil dilation

Oral 252 Death within 24 h

Dermal 500-1000 ; death

General weakness; circulatory
collapse or death

Unconsciousness after 24h;
or death

Convulsions; postural and motor
incoordination

Acrylamide
CH2=CH-CONH2
Methyl acrylate 825, 200
CH2=CHCO2-CH3 Rabbit
Sodium acrylate
CH2=CHCO2Na
N-methylacrylamide 480, 477
CH2=CHCONH-CH3

N=cthylacrylamide
CH2=CHCONH-C2H5

N-hydroxymethyl-acrylamide 560, 576
CH2=CHCONH-OH
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N-isopro amide - == . 3.1'—'10,_419

CH2=CHCONHCH(CH3)2

N,N-dimethylacrylamide 675,677
CH2=CHCON(CH3)2

N,N-diethylacrylamide 1412, 1399
CH2=CHCON(C2H5)2

Methacrylamide 600, 451
CH2=C-CH3-CONH2

Nemethymethvlacrylamide
CH2=C-CH3-CONHCH3

Senecioic acid amide
(CH3)2-C=CH-CONH2

Allyl acetamide
CH2=CH-CH2-CONH2

N,N-methyl bis-acrylamide 399, 401
(CH2=CH-CONH)2-CH2

Aerylonitrile
CH2=CH-CN
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Production of acrylamide from 5 months
Acetonitrile

Acetonitrile 3 months
Dissolution of Acrylamide 2 weeks
Production of acrylamide 6 months
Production of paper 2 months
Weighing of acrylamide 10 days
Non-occupational exposure 10 days
- Mixing of acylamide 3 months

Polymaryzation of acrylamide in 2 weeks
road tunnelling 4-12

weeks
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History and Background

m Sweden —April 2002
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-The US Food and Drug Administration has established a
maximum acrylamide residue level of 0.2% (2g9/kg).

-In the USA, polyacrylamide used in the washing of fruits and
Vegetables must not contain more than 0:2% (2g/kg) acrylamides
monomer.

e

How to lamide

Eried and

Ty to like white chips or French Fries.

—

““Refuse golden brown ones as they were overheated and
bear high amount of acryalmide.
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Don'ttoast your:bread as the high terhperature andriow
moisture ofibread soars up acryamide.

Pizzas are low in acrylamide but do not let the edge get
IOV dried.

Prefer cooked food as the water avoidsroverheating of
potatoes and cereal products.

(
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Use cooked potatoes to make fried potatoes.

*

The German Ministry of Consumer Affairs announced on 25
Jan. 2003, on its recommendation, German food processors have
asreed to cook chips (for US readers, French fries).at-the.reduced

] of 347 F (175 C) and 7% at 356 to 374 F to
reduce™the build up of acrylamide, and to recommend this on
packaging of chip for frying in the home (2003).
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Thoms Amrein has found that

The“baking agent,
matkedly acrylaimde formation.

The use of as the baking
agent the acrylamide content in gingerbread by

more than 60%.

And with -
and to the dough all red_uced acrylamide

formation.

(J. Agric. Food Chem., 2004)

Thanks for Listening




