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DETERMINATION OF ACRYLAMIDE IN COFFEE AND COFFEE PRODUCTS
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Summary: Acrylamide (AA) is de  ned by the International Agency for Research on Cancer (IARC, 1994) [17] as possibly carcinogenic 
to humans (Group 2A). Formation of acrylamide in foods is a consequence of the reaction between asparagine and sugars or reactive 
carbonyls, which occurs during frying or baking goods. Due to the large number of heat treatments, coffee is a potential source of 
acrylamide. Depending on the age of the population, food habits and preferred way of processing, the contribution of coffee to the total 
dietary acrylamide exposure can reach nearly 40%. GC-MS method with solid-extraction and derivatization was developed for determination 
of AA in coffee, coffee substitutes and cocoa. The linear range was 100 – 5000 g/kg, LOD – 40 g/kg, LOQ – 100 g/kg. The recovery 
ranged from 68% to 86% and relative standard deviation (RSD) was between 4.5% and 12.5%, depending on the matrix. The additional 
SPE-procedure was introduced for elimination of residual staining of the extract due to the matrix. The ratio signal/noise was effectively 
improved, the interfering components were removed. The method developed was applied to analyze samples of 22 types of coffee, coffee 
substitutes and cocoa, and a content of AA was found in 59% of the analyzed samples. Acrylamide content in coffee varies from < 100 g/
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kg to 486 g/kg, in coffe substitutes – from < 100 g/kg to 887 g/kg., and in cocoa – from < 100 g/kg to 422 g/kg. The results obtained 
for the content of acrylamide in coffee products correspond to the EU reports for the same kinds of products.
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, g/kg

 
  , 

g/kg

 
 

, %

 
 

 (RSD),%

1 2 3 4 5 6 7

I.

1.   10 . 184.4 253 ± 23 78.2 6.0

1.1.  ,   -
 – 

2 . < 100* 79 5.0

1.2.  2 . 245 ± 84 75 9.8

1.3.  2 . < 100* 79 5.0

1.4.  ,   
 – 

2 . 224 ± 23 79 5.0

1.5.  2 . 253 ± 23 79 5.0

2.     12 . 231.5 486 ± 169 79.3 6.0

2.1.  ,   -
 – 

2 . < 100* 80 4.5

2.2.  ,   -
 – 

2 . < 100* 80 4.5

2.3.  2 . < 100* 80 4.5

2.4.  ,   
 – 

2 . 486 ± 69 76 9.2

2.5.  ,   -
 – 

2 . 297 ± 22 80 4.5

2.6.  ,   -
 – 

2 . 306 ± 22 80 4.5

3.     
 

2 . < 100* <100 69 12.5

4  6 . 265.7 466 ± 49 86 5.4

4.1.  2 . 231 ± 40 86 5.4

4.2.  2 . < 100* 86 5.4

4.3.  2 . 466 ± 49 86 5.4

II. - 8 . 329.5 887 ± 108 81.0 9.5

1. -  – 
 1

2 . < 100* 85 12.2

2. -  2 2 . 137 ± 24 78 5.3

3. -  3 2 . 887 ± 108 76 8,4

4. -  – -
 4

2 . 194 ± 58 85 12.2

III. 6 . 234.0 422 ± 62 70.7 6.9

1.    – 1 2 . < 100* 68 7.4

2.    – 2  2 . 422 ± 62 68 7.4

3.  2 . 180 ± 34 76 6.0
1, 4 : , ,    .     .
2        50%:50%.
3  , ,  ,  , , .
*     (LOQ): 100 g/kg.



. . -   .
    ...

43

      -
  15  , 4  -  

 3  . 
      <100 

g/kg  887 g/kg.    
    < 100 g/kg  486 g/kg,  -

-  –  < 100 g/kg  887 g/kg,  
  –  < 100 g/kg  422 g/kg.   

    EFSA  [29, 30] 
      (  79  975 

g/kg)  -  (  116  2955 g/kg). 
      -

      68  86% 
   . -   -

         
,  -  –   ,  
-    .

     
    -

      -
/     .  . 3   3   

        
,   -

,  GC-MS   SCAN (    
 – TIC)  SIM (    m/z: 149 

 151).

100000

T
ot

al
 Io

n 
C

ur
re

nt

5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40Time (min)

.5.59

. 3a.          (SPE)

20000

30000

40000

50000

60000

70000

80000

To
ta

l I
on

 C
ur

re
nt

5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40Time (min)

.5.58

. 3 .          (SPE)

(min)  5.10

(min)  5.10



. . -   .
    ...

44

     -
   C18    

    , -
   ,   -

     GC   
 ,     
,       

  .    -
        -

 ,     - . 

   GC-MS   -
     -

     , - -
  .     -
   100  5000 g/kg.   

 (LOD)      40 g/kg, a 
    (LOQ) – 100 

g/kg.     68  86%, 
    (RSD)  

 4.5  12,5%    .
     -

 –   -
 .    -

  ,    , 
   / , -

    ,  
    . -
        

      
(  ,    

.)      -
 (   7-8%),   -

 (       
   170  100 g/kg)  

  .     -
    ,  

      
       

 . 
       

   22  , -   
,        59% 

  .   -
     < 100 g/kg  486 g/kg,  

-  –  < 100 g/kg  887 g/kg, 
   –  < 100 g/kg  422 g/kg.

      
     2010 . -

       
      

       
 –   .

, ., . - , . , . 1. 
-   . ,  -

     . – , 5, 2011, 
 1, 50-55.

    2  2010 .  -2. 
      (2010/307/

).
A c r y l a m y d e  carcinogenicity. New evidence in relation to 3. 
dietary exposure. EFSA Scienti  c Colloquium. Summary re-
port, 22-23 May 2008, Tabiano, Italy.
A h n , J. S. et al. Veri  cation of the  ndings of acrylamide in 4. 
heated foods. – Food Additives and Contaminants, 19, 2002, 
1116-1124.
A n d r z e j e w s k i , D. et al. Analysis of Coffee for the pres-5. 
ence of Acrylamide by LC-MS/MS. – Journal of Agricultural of 
Food Chemistry, 52, 2004, 1996-2002.
B a r b e r , D. S. et al. Toxicokinetics and hemoglobin adduct 6. 
formation in rats following subacute and subchronic acrylamide 
dosing.  Neuro Toxicology, 22, 2001,  3, 341-353.
B a g d o n a i t e , K., K. Derler et M. Murkovic. Determination of 7. 
acrylamide during roasting of coffee. – Journal of Agricultural 
and Food Chemistry, 56, 2008, 6081-6086.
B e c a l s k i , A. et al. Acrylamide in foods: occurrence, sources 8. 
and modeling. – Journal of Agricultural and Food Chemistry, 
51, 2003, 802-808.
B e c a l s k i , A. et al. Determination of acrylamide in Various 9. 
Food Matrices Evaluation of LC and GC mass spectromet-
ric methods. Chemistry and Safety of Acrylamide in Food. 
Advances in Experimental Medicine and Biology, 561, 2005, 
271-284.
B i e d e r m a n n , M. et al. Methods for determining the poten-10. 
tial of acrylamide formation and its elimination in raw materials 
for food preparation, such as potatoes. – Mitteilungen aus Leb-
ensmitteluntersuchung und Hygiene, 93, 2002, 653-667.
B o o n , P. E. et al. Calculations of dietary exposure to acrylam-11. 
ide. – Mutation Research, 580, 2005, 143- 155.
B r u n n e r , K. et al, Assessment of acrylamide intake by du-12. 
plicate diet study. Swiss Federal Of  ce of Public Health, Bern., 
2002. Available from: http://www.bfr.bund.de/cm/208/assess-
ment_of_acrylamide_intake_by_duplicate_diet_study.pdf. Ac-
cessed 2006 March 15. 
D y b i n g , E. et T. Sanner.  Risk assessment of acrylamide in 13. 
foods. – Toxicol. Sci., 75, 2003,  1, 7-15. 
G ö k m e n , V., T. K. Palazo lu et H. Z. Senyuva. Relation be-14. 
tween the acrylamide formation and time-temperature history 
of surface and core regions of French fries. – Journal of Food 
Engineering, 77, 2006, 972-976.
G r a n b y , K. et S. Fagt. Analysis of acrylamide in coffee and 15. 
dietary exposure to acrylamide from coffee. – Analytica Chimi-
ca Acta, 520, 2004, 177-182.
G u e n t h e r , H. et al. Acrylamide in coffee: Review of prog-16. 
ress in analysis, formation and level reduction. – Food addi-
tives and Contaminants, Supplement 1, 24, 2007, (S1), 60-70.
I A R C  Monographs on the Evaluation of Carcinogen Risk to 17. 
Humans: Some Industrial Chemicals,  60. Lyon: Internation-
al Agency for Research on Cancer, 1994.
J e z u s s e k , M. et P. Schieberle. Entwicklung neuer Meth-18. 
oden zur Bestimmung von Acrylamid, Lebensmittelchemie, 57, 
2003, 85-86. 
L a n t z , I. et al. Studies on acrylamide levels in roasting, stor-19. 
age and brewing of coffee. – Molecular Nutrition and Food Re-
search, 50, 2006, 1039-1046.



. . -   .
    ...

45

M o n i t o r i n g  of acrylamide levels in food. 20.  EFSA, J., 9, 
2011,  4, 2133-21 22.
N e m o t o , S. et al. Determination of acrylamide in foods by 21. 
GC/MS using C-13 labelled acrylamide as an internal stan-
dard. – Journal of the Food Hygienic Society of Japan, 43, 
2006, 371-376.
O n o , H. et al. Analysis of acrylamide by LC-MS/MS and GC-22. 
MS in processed Japanese foods. – Food Additives and Con-
taminants, 20, 2003, 215-220.
P i t t e t , A., A. Perisset et J.-M. Oberson. Trace level detection 23. 
of acrylamide in cereal-based foods by gas chromatography 
mass spectrometry. – Journal of Chromatography, 1035, 2003, 
123-130.
A l v e s , R. C. et al. Acrylamide in espresso coffee: In  uence of 24. 
species, roast degree and brew length, Food Chemistry, avail-
able from: http://www.  avorfood.com.br/artigos/perigos_quimi-
cos/Contaminantes%20formados%20durante%20o%20pro-

cessamento/Acrylamide%20in%20espresso%20coffee%20In-
Fluence%20of%20species,%20roast%20degree%20and%20
brew%20length.pdf
R o a c h , J. A. G. et al. LC–MS/MS survey analysis for acryl-25. 
amide in foods. – Journal of Agricultural and Food Chemistry, 
51, 2003, 7547-7554.
S o a r e s , C., S. Cunha et J. Fernandes. Determination of 26. 
acrylamide in coffee and coffee products by GC–MS using an 
improved SPE clean-up. – Food Additives and Contaminants, 
23, 2006, 1276-1282.
S v e n s s o n  et al. Dietary intake of acrylamide in Sweden. – 27. 
Food and Chemical Toxicology, 41, 2003, 1581-1586.
S w e d i s h  National Food Administration, Information about 28. 
acrylamide in food, 24 April 2002. 
Ta e y m a n s , D. et. al. Review of Acrylamide: An Industry Per-29. 
spective on Research, Analysis, Formation, and Control. – Criti-
cal Reviews in Food Science and Nutrition, 44, 2004, 323-347.

 – 

   

– 2012
-

.

Acta Medica Bulgarica  ( . ) 2 20 

 2 14 

  3 30 

e  2 16 

 2 14 

 3 21 

 4 48 

 2 14 

 4 32 

 3 24 

 3 30 

-  3 30 

 2 14 

:

. , . , .

( )

. " . . "  1, 1431 

 (02) 952-59-20, 952-05-15, 952-16-45, 952-23-93 

,

 – IBAN BG 31 BPBI 7940 3163 9820 01, , BIC :

BPBIBGSF,  8313857370087. 


