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Effect of Different Membrane Separation Parts on the Activity of
Dipeptidyl Peptidase-1V in the Aqueous Extract of Asparagus
officinalis and Its Compositional Analysis

QI Zhigiang'?, TIAN Yinggang"*"

(1.State Key Laboratory of Food Science and Resources, Nanchang University, Nanchang 330047, China;
2.Engineering Research Center for Biomass Conversion, Ministry of Education, Nanchang University,
Nanchang 330047, China)

Abstract: To identify the main functional components of asparagus aqueous extract that inhibit dipeptidyl peptidase-IV
(DPP-4) activity, five asparagus aqueous extract parts with different molecular weight cut-offs, including >30, 10~30, 6~10,
3~6, and <3 kDa, were successfully prepared by membrane separation technology in this study. The DPP-4 inhibition effect
of each part was compared, and its total saponin, total flavonoid, total polysaccharide, total polyphenol, and total nitrogen
contents were analysed. The results showed that the total nitrogen content showed the highest positive correlation with the
inhibition rate (P<0.01), and the molecular weight cut-off (MWCO) greater than 30 kDa (UAJ,) was the site with the
highest total nitrogen content and showed the strongest inhibition, with an ICy, value of 8.19 mg/mL, which was of the
mixed inhibition type. Total polysaccharide content had the second highest positive correlation with the inhibition rate
(P<0.01), total polyphenol content also showed a significant positive correlation with the inhibition rate (P<0.05), while
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total flavonoid content showed a very significant negative correlation with the inhibition rate (P<0.01). There was no

significant correlation between total saponins and inhibition rate. In summary, the components in the aqueous extract of

asparagus that exerted major inhibitory effects on DPP-4 were protein fractions with molecular weights greater than 30 kDa.

This results would provide a reference for natural DPP-4 inhibitors in hypoglycaemic health food and drug development.

Key words: Asparagus officinalis aqueous extract; dipeptidyl peptidase-4 (DPP-4); inhibition effect; compositional analysis
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Fig.2 Content of major chemical components in different
membrane separation parts of aqueous extracts

of Asparagus spp.
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Fig.3 Inhibition effect of different parts on DPP-4
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Table 2 Kinetic parameters of DPP-4 enzyme reaction
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Fig.4 Kinetic analysis of the inhibitory effect of UAJ,
on DPP-4 activity
d: A: UAJ, [ Lineweaver-Burk 1E &1, 1. 1. 1, 43 5l & 7R
UAJ, ¥R 0, 2.5, 5 mg/mL; B: RERSFE SR EIER; C: A
AR AR SR it ok B A 4
I HIREIROAR BE — SRAE IR ST, B — e R kI 5
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Table 3 Content of fractions and DPP-4 inhibition after membrane separation of Asparagus officinalis

K N5 A (mgmL™) MZHE(mg-mL™) BZH (mg-mL™) BB (mg-mL ™) B (mgmL™) = (%)
MAJ 0.455=0.0004 0.189+0.0038 0.178+0.0028 0.132+0.0018 0.075+0.0027 148112
UAJ, 1.21940.0454 0.502:0.0033 0.346:0.0006 0.00620.0003 0.056=0.0024 55.85+1.14
UAJ, 0.819+0.0007 0.3200.0097 0.448+0.0095 0.00940.0005 0.051+0.0023 21.10£1.37
UAJ, 0.655+0.0102 0.157+0.0036 0.3110.0009 0.0110.0004 0.078+0.0029 21.332.68
UAJ, 0.455+0.004 0.189+0.0038 0.178+0.0028 0.132+0.0018 0.075+0.0027 14.811.21
UAJ; 0.347+0.0006 0.127+0.0052 0.165+0.0045 0.129+0.0020 0.073+0.0015 11.13£1.22
T4 PR R A A5 i 5] DPP-4 AH G
Table 4 Correlation between the content of each fraction and the inhibition of DPP-4 after membrane
separation of Asparagus officinalis
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LN -0.385 —0.542" —0.420" 0.175 1
kil 0.905" 0.838" 0.432° -0.616™ -0.098 1
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