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Inhibitory Effect and Mechanism of Sea-buckthorn Flavonoids on
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TANG Zhenyue, FENG Wenxiao, LU Mengling, ZHANG Yusong, CUI Weiran, BAI Hongyu, SHAO Meili"

(College of Food Science, Northeast Agricultural University, Harbin 150030, China)

Abstract: This study was designed to explore the inhibitory effect and mechanism of sea-buckthorn flavonoids on the
formation of acrylamide. In order to study the inhibitory effect of sea-buckthorn flavonoids on the formation of acrylamide,
the dose-effect relationship of sea-buckthorn flavonoids inhibiting the formation of acrylamide was investigated in the Asn-
Glu simulation system. Then the formation/elimination kinetic model and mechanism kinetic model were used to evaluate
the products of Maillard reaction by UV absorption spectrum, liquid chromatography-tandem mass spectrometry, and high
performance liquid chromatography to explore the inhibitory mechanism of sea-buckthorn flavonoids on the formation of
acrylamide. The results confirmed that sea-buckthorn flavonoids could effectively reduce the formation of acrylamide and
achieve a maximum reduction rate 62.1%. The formation/elimination kinetic model demonstrated that sea-buckthorn
flavonoids significantly reduced the formation rate constants a, t., of acrylamide (£<0.05), and did not have a significant
effect on eliminating rate constant 7 (P>0.05), indicating that sea-buckthorn flavonoids mainly inhibited the formation stage
of acrylamide, and had no effect on the elimination process. The mechanism kinetic model suggested that sea-buckthorn
flavonoids actively reduced the production rate of acrylamide k, and the production rate of melanin k; (P<0.05), indicating
that sea-buckthorn flavonoids mainly inhibited the second stage of Maillard reaction. In conclusion, sea-buckthorn fla-
vonoids could effectively inhibit the conversion of intermediate products to acrylamide and melanoidin, and could be
applied as a food additive in food processing industry.
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TE: ARVNE FRRR A ) 22 57 1.3 (P<0.05) .

P e A B e (P<0.05) (18] 2) o Bl 25 0 P o ) s i s
DRI, FEASIIESA 0.25~0.75 mL(25~75 pg)
Z ) 2H PN S TR e A il S ISR E Tre  ka 3,
{HZ I3 0.75~1.00 mL(75~100 pg) 74 6 22 55 AR i
FE(P>0.05) . KT K AT R b s iR
SEEHR 0.1~1000 ng/mL(0.01~100 pg) AR5, HPN
TR A LR, IR R ARG, AT SR
a2, P, SERRE NG 0.25 mL 347542
15

10 (7 R L DO R
Aa Aa Aa Aa
g 8 Ab
el Ab
i Bb
= Cb
4
= 4r
i
g 2r
0
0.25 0.50 0.75 1.00

VB AR AN (mL)
P2 OR[RIES A ) VR B XSO A 2R o
PR T e JRC e F 52
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Fig.3 Formation/elimination dynamic curve of acrylamide
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Table 2 Comparison of acrylamide predicted values of the proliferation group with the control group
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Fig.6 Dynamics curve of reducing sugar content
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Table 3  Estimation of mechanism dynamics parameter
estimation of seabuckthorn flavonoid inhibits acrylamide
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