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Abstract. Acrylic acid amide, known by its toxic effects exerted upon the
biologic systems and by its high incidence in food, justifies its presence through
the Maillard reaction, chemical cascade equations that take place during the
thermal preparation of vegetals. The present researches are directed towards
the gradual evaluation of concentration of certain amino acids in food in order
to associate vegetal products that contain amino acids with those containing
reducing sugars. In this direction, glutamine, asparagine and arginine were
added to semi prepared potatoes before frying. The results can be corroborated
with other data from literature that emphasize the role of ammonium carbonate
in this synthesis, changing the research towards this aim. Is it possible that the
presence of dicarboxylic amino acids favour the acrylamide production versus
the basic amino acids?

Key words: acrylamide, asparagine, glutamic acid, arginine, olive oil,
sunflower oil.

Rezumat. Amida acidului acrilic, cunoscutda prin efectele sale toxice exercitate
asupra sistemelor biologice si prin incidenta crescutd in alimente, isi justifica
prezenta ca produs al reactiei Maillard, cascadd de ecuatii chimice, derulate in
procesul de prelucrare termica a vegetalelor. Cercetdrile redate in aceastd
lucrare sunt directionate in sensul evaludrii graduale a concentratiilor anumitor
aminoacizi in vederea asocierii potrivite a produselor vegetale ce confin
aminoacizi si glucide reducdtoare. In acest sens, pe sase esantioane a 5 probe de
cartofi semipreparati, s-a addaugat, inainte de prelucrarea termicd, asparagind,
acid glutamic §i arginind in concentratii constante (I ppm). Determinarea
concentratiilor de acrilamidd pe probele de cartofi prajiti au evidentiat
concentratii ridicate pe esantioanele cu adaos de asparagina §i glutamind. Aceste
rezultate pot fi coroborate cu date din literatura de specialitate care scot in
evidenta rolul carbonatului de amoniu in aceasta sintezd, redirectionand
cercetarea spre o altd cale de cercetare. Este posibil ca prezenta aminoacizilor
dicarboxilici sa favorizeze productia de acrilamidd comparativ cu prezenta
aminoacizilor bazici?

Cuvinte cheie: acrilamida, asparagind, acid glutamic, arginind, ulei de
madsline, ulei de floarea soarelui.
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INTRODUCTION

Acrylamide (2-propamide) is the amide of an unsaturated acid, the acrylic
acid, and it is used in the water potabilization process, the production of paper,
cellulose, plastic, food packages, cosmetics etc. (Fig. 1).
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Fig. 1 - Use of acrylamide (according to Anca-Irina Burlacu 2009)

Due to its toxic effects (neurotoxicity, carcinogenesis, genotoxicity,
teratogenesis etc.) acrylamide becomes the main concern of toxicologists at the
beginning of the 21* century when its adducts to haemoglobin are identified in the
blood of some Italian workers (Erikson, 2005, 2006, Burlacu, 2009). The subsequent
research conducted by Swedish researchers proved its presence in bread, biscuits,
bakery products, snacks, fried potatoes etc. This represents an impulse for the
study of its forming mechanism (Mustafa et al., 2008). From the numerous studies
conducted worldwide, it results that the thermal processing of food that includes
amino acids and glucides is the main way acrylamide is formed (Tayemans, 2004,
Vatemm and Shettz, 2003, Braten, 2005) (Fig. 2).

Because the analytical and toxicological studies on the assessment of
acrylamide intake through food consumption in Romania are not so numerous, it
results necessary to intensify the research on reducing the health risks subsequent
to the consumption of qualitatively unsuitable products.

18



LUCRARI STIINTIFICE SERIA HORTICULTURA, vol. 58(2) / 2015, U.S.A.M.V. IASI

H
[}
A
E-Ert*ﬁl"r}‘i gource
MW igucode ) 180 OH H HeC
-, \ B j H—G=N—CH—CO0H
NH—CH—COOH - H-C—N-CH-COOH  _ - CH-COok
CHe R Che R CH
?=D rT:-»_C' ?:E’J
M Pz by
Asgaragine \ Schif Base
R 132 [138) I\‘-ccu;- MW 284 1500]
H—C—NH=CH H-C=HH—CH
A Chz. =—— A CHy
! 1
?=ﬂ =0
Nia KB4
Da-camokiatad Schifl Basa MW 250 (255)
/4- H:0 "-\‘
H-C=0 Nty —CHg H=C=NH G
1 . (5
R ] E:Hz A CH
C=0 =0
|
Mz s
A-Amincpropicnamioe ACryEming
MW B8 (93) MW 71 (75
G
GH
i MH;
§=o
Wiz
Acrdamide
W 71 (T5)

Fig. 2 - The formation mechanism of acrylamide in Maillard reaction (according to
Tayemans, 2004)

MATERIAL AND METHOD

The experimental model was designed so to assess the influence of adding
three amino acids on acrylamide thermal synthesis: asparagine (aspartic acid amide),
glutamic acid (dicarboxylic amino acid) and arginine (basic amino acid).
Simultaneously it was attempted to evaluate the influence of the oil used during the
thermal processing process. For this there were considered six samples of semi
processed frozen potatoes; each sample included three subsamples. The first sample
was added asparagine (10 ppm), the second was added the same concentration of
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glutamic acid while the third sample was added 10 ppm of arginine (Tab. 1). The first
three samples were fried using olive oil and for the last three sunflower oil was used.
In all cases the vegetal oil was fresh. At the end of the experiment, it was calculated
the acrylamide concentration from each sample. The gas chromatography was used
and the results were statistically processed.

Table 1
Experimental model
Olive oil Sun flower oil
Sample Glutamic Sample Glutamic
Asparagine Arginine Asparagine Arginine
acid acid
E1 10 ppm - - E4 10 ppm - -
E2 - 10 ppm - E5 - 10 ppm -
E3 - - 10 ppm E6 - - 10 ppm
EO
(etalon) ] ] ] E0 ] ] ]

RESULTS AND DISCUSSIONS

The results were presented in Table 2 and Figures 3 and 4. Comparing the
influence of amino acids to the samples studied, it is noticed the high level of
acrylamide in all samples enriched by adding amino acids in comparison to the
reference sample (2.1 pg).

Table 2
The resulting acrylamide concentrations
ACRYLAMIDE CONCENTRATION (ug /10g sample )
Samples Asparagine [10 ppm] Glutamic acid [10 ppm] Arginine [10 ppm]
Lipids min_| average | max | min | average | max | min | average | max
E1;E2; E3
———— | 3,00 4,26 4,9 3,9 4,31 485 | 3.8 4,03 4,8
olive oil
E4; E5; E6 | 3,80 4,70 55 4.1 4,93 5,6 3,9 4,6 4,85
sun flower
oil
EO
(reference) | 2,10 2,93 3,00 | 21 2,9 3,5 2,2 2,73 3,3

The study of the results for the two lipids added during the thermal
processing points out that for both olive and sunflower oil, the acrylamide
concentration increased proportionally with the amino acids added. Comparing
the acrylamide concentration from the two reference samples it is noticed that the
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acrylamide value is higher for the sunflower oil (2.73 ug) compared to only 2.1
ug for the olive oil. The study on the evolution of acrylamide concentration in the
samples processed with olive oil indicates that the highest acrylamide
concentration was recorded at the sample where glutamic acid was added (4.31
ug). The study on acrylamide concentration for the samples processed with
sunflower oil indicates the highest value at the sample where glutamic acid was
added (4.93 pg) if compared to the concentration obtained when adding
asparagine (4,7 pg) and arginine (4,6 ug).
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Fig. 3 - Variation of acrylamide concentration in samples
E1, E2, E3 and reference sample (EQ) with olive oil
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Fig. 4 - Variation of acrylamide concentration in samples
E4, E5, E6 and reference sample (EO) with sunflower oil
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CONCLUSIONS

1. Adding glutamic acid influenced greatly the acrylamide synthesis in the
samples studied, its influence being higher than when adding asparagine and
arginine.

2. Comparing the oils used for the thermal synthesis of acrylamide in the
samples studies it is noticed that the sunflower oil has greater influence than olive
oil.
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