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Effect of ferulic acid and caffeic acid on acrylamide formation and elimination
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Abstract: In this study, caffeic and ferulic acids were used to test the
effect on acrylamide formation and elimination in model reaction sys-
tems. In asparagine/glucose reaction system, addition of caffeic and
ferulic acid at the concentration of 25 mmol/L and 250 mmol/L in-
hibited acrylamide formation. However, they increased acrylamide
formation below 2.5 mmol/L. It was found that both of phenolic
acids increased acrylamide elimination when ferulic acid or caffeic acid
were heated with acrylamide, but the effect is not obvious, so effect
of caffeic acid and ferulic acid influenced on acrylamide content in
Maillard reaction system mainly influence on acrylamide formation
stage. Otherwise, The acrylamide elimination of quinone type of phe-
nolic acid is higher than phenol type in the acidic condition while phe-
nol type is higher in neutrallty condition.
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Table 1 Reaction systems of asparagine, glucose

and Acrylamide

FADALEA KA /mg K/mL FHEBER/mL 4% 5%/ mg
Asn+Gle 132.1 4.0 - 180.2
AsntGletAer 1321 3.0 1.0 180.2
Acr - 3.0 1.0 -
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Table 2 Reaction systems of asparagine, glucose and phenolic acid

AR KA /mg  K/mL WHEBEE/mL f48/ mg  BiR/mL
Asn+Gle 132.1 4.0 — 180.2 —
Asn+Gle+PA 132.1 3.0 — 180.2 1.0
Asn+Gle+ Acr 132.1 3.0 1.0 180.2 -
Asn—+Gle+ Acr+PA 132.1 2.0 1.0 180.2 1.0
Acr+PA — 2.0 1.0 — 1.0
Acr - 3.0 1.0 - -
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Figure 1 Formation and elimination of acrylamide in

Maillard reaction system
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Figure 2 Addition amounts of caffeic acid and ferulic acid on
the effect of acrylamide in Maillard model

reaction system
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Table 3 Effect of different addition of two phenolic acids on the formation and elimination of

acrylamide in Maillard reaction systems

[ Caf/ FA/ Asn/ Gle/ TR T J TR 44 Tt 2 TR T
(mmol « L™1) (mmol « L™1) mg mg Wit/ pg T/ pe TR/ %

Asn+Gle 0.0 0.0 132.1 180.2 0 141.5246.41
Asn+Gle+0.1 mmol Caf 25.0 0.0 132.1 180.2 0 81.2647.91 42.58
Asn+Gle+0.01 mmol Caf 2.5 0.0 132.1 180.2 0 190.4444.11 —34.57
Asn+Gle+0.1 mmol FA 0.0 25.0 132.1 180.2 0 90.3843.33 36.14
Asn+Gle+0.01 mmol FA 0.0 2.5 132.1 180.2 0 115.33+£7.36 —18.51
Asn+Gle+ Acr 0.0 0.0 132.1 180.2 200 301.234+14.98
Asn+Gle+ Acr+0.1 mmol Caf 25.0 0.0 132.1 180.2 200 230.28+7.11 23.55
Asn+Gle+Acr+0.01 mmol Caf 2.5 0.0 132.1 180.2 200 326.96+4.67 —8.54
Asn+Gle+Acr+0.1 mmol FA 0.0 25.0 132.1 180.2 200 241.8740.95 19.71
Asn+Gle+ Acr+0.01 mmol FA 0.0 2.5 132.1 180.2 200 294.354+15.03 —2.28
Acr(200 pg/ml) 0.0 0.0 0.0 0.0 200 196.03+0.68
Acr+0.1 mmol Caf 25.0 0.0 0.0 0.0 200 190.57+12.52 2.79
Acr+0.01 mmol Caf 2.5 0.0 0.0 0.0 200 195.16£1.36 0.44
Acr+0.1 mmol FA 0.0 25.0 0.0 0.0 200 194.57+2.20 0.74
Acr+0.01 mmol FA 0.0 2.5 0.0 0.0 200 194.2341.37 0.92

T Gle.Asn,Caf FA Acr 43 4R 2 54 . < ATk e i k152 T 5 2 % 79 47 TG e
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Figure 4  Effect of caffeic acid and ferulic acid on acrylamide
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