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Inhibitory effects of amino acids on the formation of acrylamide in
glucose-asparagine simulation system
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(College of Food Science and Technology, Yunnan Agricultural University, Kunming 650201, China)

ABSTRACT: Objective To study the effect of 4 kinds of amino acids on the formation of acrylamide in the
glucose-asparagine simulation system. Methods The glucose-asparagine group was used as the control group, and
on this basis, 4 kinds of amino acids, including cysteine, glycine, lysine and glutamic acid were added respectively as
the experimental group. The reaction was carried out at 140 °C for 5~30 min, and the degree of browning, color
difference value, the content of acrylamide produced and the content of residual glucose in the simulated system after
the reaction were determined. Results Among the 4 kinds of amino acids, cysteine and glutamic acid had the good
inhibitory effects on browning degrees and color difference values, cysteine and lysine had rapid consumption effects
on the substrate glucose. In addition, cysteine had the good inhibitory effect on acrylamide, where its inhibitory rate

was (76.00+0.73)%, whereas the inhibitory rates of other amino acids were glycine of (38.39+0.44)%, lysine of
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(51.03+3.09)% and glutamate of (28.76+2.43)%. Further research found that when 4.2 mmol cysteine was added, the

inhibition rate of acrylamide reached (95.32+0.47)%. Conclusion Among the 4 kinds of amino acids, cysteine has a

good inhibitory effect on the formation of acrylamide and has a good effect on reducing the browning degree, color

difference value and glucose content of the glucose-asparagine simulation system.
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Fig.l Effects of different amino acids on browning degrees of
simulated system (n=3)

—a— SR
90 - —o— AR
; v
sor \i\i — éﬁ@
70 b f\{
v T~
60 §\
50 - /‘\bg\
i’ . —
& 40 | -
20 F
10
0 1 1 1 1 1 1
0 5 10 15 20 25 30
J= B 8] /min

K2 AL DA R 22 M5 (n=3)
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Fig.3 Effects of different amino acids on acrylamide content in
simulated system (n=3)
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Fig.4 Effects of different amino acids on glucose content in
simulated system (n=3)
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Table 1 Effects of cysteine additions on the simulated system (n=3)

2 W 2R A N 2 /mmol ey A8 2408 2 /mg DA BRI 2R /%

0 1.10+0.08° 60.11£2.91° 254.59+2.64

0.7 1.0740.03" 55.26+1.74° 98.27+1.47° 31.51£2.09°
1.4 0.89+0.13° 49 47+0.52¢ 74.11+1.47° 56.94+1.55°
2.1 0.86+0.01° 48.34+0.76% 71.1442.27% 80.22+1.44¢
2.8 0.8240.04° 46.49+1.82% 69.76+1.52¢ 87.37+1.02°
3.5 0.75+0.02¢ 44.55+1.11° 59.76+0.79° 92.80+0.67°
42 0.67+0.19° 42.73+0.43" 56.98+1.37° 95.32+0.47°

T RPN R TR BAT B2 R, P<0.05; -FOR TCRARKUE.
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