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Study on the inhibitory effects of brown algae polyphenols on advanced
glycation end products
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ABSTRACT: Objective To study the inhibitory effects of brown algae polyphenols on the formation of advanced
glycation end products (AGEs) and its mechanism. Methods The in vitro simulation system of bovine serum
protein and glucose and the model of food hot processed fish intestine were established. The inhibitory effect of
different concentrations of brown algae polyphenols on the formation of AGEs was studied. By analyzing the content
of lysine and glucose, the level of protein sulfhydryl group and the cross-linking effect of glucose and bovine serum
protein in the simulated system, the inhibitory mechanism of brown algae polyphenols on the formation of AGEs was
clarified. Results Brown algae polyphenols had a significant inhibitory effect on fluorescent AGEs, 100 pg/g brown
algae polyphenols reacted for 36 hours, and the inhibition rate of AGEs formation in the simulated system was
30.33%, when the concentration of brown algae polyphenols was 50 pg/g, the inhibition rate of AGEs in fish sausage
was 41.91%. After treatment with brown algae polyphenol, the content of lysine, glucose and protein sulfhydryl in the
simulated system was significantly higher than those in the control group (P<0.05), whereas the amount of

crosslinking bands between BSA and glucose was significantly lower than that in the control group (P<0.05).
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Conclusion Brown algae polyphenols may inhibit the formation of AGEs by reacting with lysine residues,

protecting protein sulfhydryl or inhibiting the cross-linking between glucose and bovine serum protein.
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Table 1 Content of fluorescent AGEs in simulated system (n=3, fluorescence intensity/AU)

18 B 2 VR FE/(ng/mL)
B[] /h
0 25 50 75 100
12 417.21+7.8% 317.98+13.6 339.57+18.94 315.46+3.35 359.21+£20.0%
24 182.68+36.64° 196.75+12.34° 206.22+22.24° 208.20+£7.94° 215.36+13.1*°
36 121.37+14.3% 119.13£11.2%¢ 114.74+22 48 120.86+12.0*¢ 84.55+25.7"%
48 34.82+1.4% 35.05+1.1%¢ 34.36+3.0% 35.84+7.6% 49.07+12.5
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Fig.1 Content of fluorescent AGEs in fish sausage (n=3)
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Table 2 Lysine content in simulated system (n=3, pg/mL)

o) 8 22 T R /(ug/mL)
Hif [ /h
0 25 50 75 100
12 52.96+16.2¢% 141.66+43.25 197.16+58.645° 239.17+40.0" 243.84445.3%°
24 82.52+34.4 127.13+15.8< 112.09£13.6° 180.56+23.4"° 330.46+40.6**
36 35.01+31.2P® 81.33+12.2<° 97.06+13.7¢¢ 109.28+8.6% 143.50+11.14¢
48 16.96+3.0%° 48.81+15.15¢ 38.95+16.25¢¢ 63.85+30.6%¢ 187.30+£28.94°
#z3 BHUERPEEESE0=3, mg/mL)
Table 3 Glucose content in simulated system (n=3, mg/mL)
Hiy 5 Z2 T 2 /(pg/mL)
A ) /h
0 25 50 75 100
12 0.71+0.255%® 1.26+0.12%% 1.44+0.09" 1.32+40.15% 1.18+0.08°
24 0.68+0.15"* 1.1240.165¢® 0.98+0.01¢° 1.23£0.19%8 1.37£0.04%
36 0.54+0.22<° 1.09+0.035° 1.25+0.0948° 1.41+0.072 1.3120.034%

48 0.94+0.03" 1.37+0.055%¢

1.57+0.10* 1.43+0.06"" 1.19+0.18%®
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Fig.2 Effects of brown algae polyphenols on protein sulfhydryl
groups in simulated system (n=3)
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