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Screening and Identification of Pancreatic Lipase Inhibitors in Polygonum
cuspidatum with Enzyme-Immobilized Magnetic Nanoparticles and LC-MS/MS
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Abstract : Obesity is seriously harmful to human health, therefore , a variety of anti-obesity drugs and alternative therapies
are in constant development. In this study, pancreatic lipase immobilized on carboxylic acid-terminated magnetic nanop-
articles synthesis conditions were optimized by response surface analysis firstly. Next, pancreatic lipase inhibitors were
screened and identified from Polygonum cuspidatum. At last,binding locations of different type inhibitors and complex of
pancreatic lipase and colipase were predicted. The results showed that the optimal synthetic conditions were pH 7. 48 ,PL
20.32 mg/mL and 35.40 °C , pancreatic lipase had been successfully immobilized on magnetic nanoparticles. And after 2
weeks , the enzyme activity still remained over 80% ,which can specifically screen out positive inhibitors. In addtion, the
enzyme activity kept over 50% after it had been reused for five times. Altogther 6 inhibitors on pancreatic lipase had
been screened out from P. cuspidaium ,and 4 inhibitors were identified by LC-MS/MS and mixed stantand sample. The
ICs, and inhibition types were respectively emodin (72.3 +2.4 pg/mL, non-competitive inhibition) ,resveratrol (195.5
+3.6 pg/mL, mixed inhibition) , physcion (168.8 +3.4 pg/mL, anti-competitive inhibition) and emodin-8-0-8-D-
glucose (234.3 £5.2 wg/mL, non-competitive inhibition). In 4 inhibitors, resveratrol and emodin-8-0-8-D-glucose in-
hibitors were firstly discovered. Two binding location of different type inhibitors on pancreatic lipase and colipase com-
plex were predicted.
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Table 1  Design and results of response surface analysis

e M pH PLIKIE L R, R,
No. Buffer pH PL Concentration Temp
1 6.80 20.00 43.00 57.3767 44.2061
2 7.40 25.00 43.00 77.4118 67.0878
3 6.80 20.00 31.00 76. 5064 66.5908

4 7.40 20.00 37.00 85.0792 80.0535
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R 5 e pH PL i L R R
No. Buffer pH PL Concentration Temp ! 2
5 6.80 25.00 37.00 57.0981 43.5981
6 8.00 25.00 37.00 70.7753 63.1051
7 8.00 20.00 31.00 77.8545 67.9083
8 7.40 20.00 37.00 87.1005 85.3563
9 7.40 20.00 37.00 86. 1069 81.1035
10 7.40 20.00 37.00 85.7633 84.9514
11 8.00 15.00 37.00 67.1833 50.7935
12 7.40 15.00 31.00 72.5412 65.4115
13 7.40 25.00 31.00 73.8165 65.9882
14 7.40 15.00 43.00 69. 1442 62.1883
15 7.40 20.00 37.00 87.2197 86.1223
16 6.80 15.00 37.00 57.6787 44.0112
17 8.00 20.00 43.00 73.3363 65.5983
TE Ry« [BE fLBETT 15 R, B 8
Note: R, :immobilized enzyme activity; R, : enzyme immobilizing capacity.
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Fig. 4 Response surface plots showing mutual effects of reaction conditions on immobilized enzyme activity and enzyme immobili-

zing capacity
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