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Abstract: This study established bovine serum albumin (BSA)-fructose and a BSA-methylglyoxal (MGO) model system to
explore the inhibitory mechanisms of two flavonoids, naringenin and naringin, against advanced glycation end products
(AGEs). The inhibitory effects of naringenin and naringin on the glycation products at different stages of the reaction and
their protective effects on the protein structures were measured. Notably, the structures of the adducts formed by them and
MGO were elucidated to further investigate their anti-glycation abilities. The results showed that the inhibitory rates of
naringenin and naringin against AGEs increased with increasing concentration. When the naringenin and naringin concen-
tration was 2 mg/mL, their inhibitory rates against AGEs in both the BSA-fructose and BSA-MGO systems were >80%,
which was significantly higher (P<0.05) than that of aminoguanidine. In terms of protein structure protection, they pro-
tected the microenvironment of protein fluorophores, with a fluorescence recovery rate of >25%. In addition, they increased
the content of free sulthydryl groups as well as the inhibitory rate against kynurenine, both of which reaching >95%. These
increases effectively inhibited the formation of protein oxidation products. High-performance liquid chromatography-mass
spectrometry (HPLC-MS) showed that both naringenin and naringin formed mono-adducts and bis-adducts after reacting
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with methylglyoxal (MGO). Collectively, naringenin and naringin had good anti-glycation effects and inhibited AGEs

through antioxidant action, thereby capturing intermediate products and chelating metal ions. These results indicate that

naringenin and naringin can serve as safe and effective AGEs inhibitors with potential applications in food and medicine.
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Fig.1 Inhibitory rates of naringenin, naringin

and aminoguanidine on AGEs
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Table 1 Inhibition rates of AGEs by samples of different concentrations at different reaction times (%)
) I E K (d)
EnE bl e (mg/mL)
0 1 2 4 7 14
il % 4.06+0.06" 63.57+1.60° 65.34+1.12° 70.74+1.43 77.66+1.50° 86.18+1.92*
T iz 2 5.18+0.03* 67.67+1.71* 69.32+1.4% 80.94x1.74 82.55+1.20% 92.01£2.14
TSN 4.17+0.05 66.22+1.49 67.81£1.3 79.19+1.55 81.31£1.40 90.58+2.4
Tl 2 1.03+0.03" 43.38+1.30° 49.53+1.56" 55.88+1.47° 66.18+1.62° 79.18+1.83°
. 1
Al B2 1 2.89+0.04% 44.94+1.328 54.84+1.51° 63.58+1.50° 75.48+1.308 80.75+1.54°
Tl 2 R ol 0.02+0.01¢ 24.3140.53° 31.66+0.83¢ 32.81+1.34¢ 43.2941.34° 46.33+1.50°
Al K2 17 ' 0.54+0.01¢ 26.72+1.11°¢ 38.26+1.33¢ 35.38+1.21¢ 49.56+1.52¢ 48.26%1.22¢
Tl 2 &R - 12.67+0.13¢ 13.24+0.09° 15.64+0.92¢ 25.29+1.27¢ 26.63%1.14¢
» 0.02
Al K2 1T - 12.38+0.08° 17.48+1.01° 18.74+0.46° 26.4+1.18° 30.98+1.34°
T R - 2.92+0.01¢ 3.53+0.04° 4.18+0.02¢ 11.77+0.91¢ 12.8240.30°
» e 001 E E E E E
HECH - 3.06+0.03 6.84:0.08 6.950.05 12.28+0.88 15.89+0.05

e =" FoR B B, S AR R IE R, RIS RN SRR A B 3O Rl BE ) HAT 2025 57 (P<0.05) 5 [RIFIAR R RS TRl B

AT B ] LA 35 25 57 (P<0.05) .
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Fig.2 Fluorescence intensities of naringenin and naringin at a concentration of 2 mg/mL from 0 to 14 days and at different

concentrations on the 7th day
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Fig.3 Inhibitory rates of naringenin, naringin and aminoguani-
dine on fructosamine
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