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Abstract: In order to clarify the inhibition of total flavonoids purified extract (TFSE) of sea buckthorn peel residue on
pancreatic lipase, this research optimized the purification condition of total flavonoids crude extract (TFCE) of sea
buckthorn peel residue using AB-8 macroporous resin by means of static and dynamic adsorption and desorption
experiment. Ultra-performance liquid chromatography-high resolution mass spectrometry (UPLC-Q-MS) was used to
analyze the component of TFSE. In addition, the inhibitory effect and types of TFSE on pancreatic lipase were explored
through the method of nitrophenyl butyrate combined with enzymatic reaction kinetics. The results showed that the optimal
purification conditions for AB-8 macroporous resin were a sample concentration of 2.2 mg/mL, a sample pH of 5.0, a
sample volume of 140 mL, and a sample flow rate of 1.0 mL/min. The volume fraction of ethanol was 75% with the eluent

being 120 mL and the elution flow rate being 1.5 mL/min. After separation and purification under these conditions, the
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purity of TFSE increased from 9.786% to 50.204%. The total of 39 phenolic compounds were identified from TFSE with

flavonoids like rutin, catechins, and quercetin-3-O-glucoside being the main compounds. TFSE had a strong inhibition on

pancreatic lipase with the IC, being 12.46 mg/mL. In addition, the inhibition type was determined to be non-competitive

inhibition by using double reciprocal plot method of Lineweaver-Burk with an inhibition constant K; being 10.21 mg/mL.

TFSE has better inhibitory activity on pancreatic lipase, which is of great significance for improving the added value of sea

buckthorn peel residue products.

Key words: sea buckthorn peel residue; total flavonoids; ultra-performance liquid chromatography-high resolution mass

spectrometry; purification; pancreatic lipase; inhibition
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Fig.1 Static adsorption kinetics curve of AB-8
macroporous resin
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Fig.2 Static desorption kinetics curve of AB-8
macroporous resin
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Fig.4 Effect of sample concentration on static adsorption
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Fig.5 Effect of ethanol volume fraction on static desorption
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EY), & EAF) 1348.811+0.179 ng/mg, JLZE R
BN 994.812+0.845 ng/mg ., Mtz 2-3-O-F 25 H &
HoA 558.638+0.391 ng/mg. ILAS-3-O- T2 &
oA 102.69+0.427 ng/mg . FRZEZE SN 182.445+
0.62 ng/mg. M} & 2 & & 111.289+0.254 ng/mg.
FRERIESER SR HPLC-Q-MS H ARt A itk
AT UEAT AT, R Y 15 FhE IR a4y, A B
A 14 PR S5 AT AR R, 5 A LR AR B SR Y
TFSE il H HoR B R R LY | 41,5,7-— % 5
HEER-7-B 1 . L2 Er-3-O- 29 BE 1 . K Emot., MR
JeF L SHERER, E, AT i AB-8 KL

# 1 TFSE 450 e 4R

Table 1 Identification and analysis of flavonoids from TFSE
Mg AR (min) AR YA TR ¥ [M-H] (m/z) P (ng/mg) s

1 0.99 WETFR Gallic acid C,HO; 169.014 3.007+0.446 RS
2 1.91 JILAS R 3,4-Dihydroxybenzoic acid C,HO, 153.019 2.548+0.578 T RZE
3 3.19 LA Protocatechualdehyde C,H,0,4 137.024 18.988+0.384 TRZE
4 3.3 RR R Phthalic acid CgH(O, 165.019 0.601+0.173 [ilizEs
5 3.4 4 FER R 4-Hydroxybenzoic acid C,HO;4 137.024 1.33£0.155 Ty RZE
6 3.98 IS Catechin C,5H,,04 289.072 994.812+0.845  HiHIZ
7 4.19 R Vanillic acid CeHO, 167.035 21.603+0.628 [iizEs
8 434 WNRERR Caffeic acid CoHg0, 179.035 0.726=0.048 [lirEs
9 4.55 TR Syringic acid CoH,,O5 197.046 7.284+0.162 [ilirEs
10 481 IR Epicatechin C;sH,,04 289.072 82.49+0.135 B
11 4.85 —EbtE Dihydromyricetin C;sH 504 319.046 22.136+0.422 AR
12 5.17 TR Vanillin CoHgO,4 151.04 12.488+0.151 [ifives
13 5.32 X IR p-Hydroxycinnamic acid CoH;0,4 163.04 34.16+0.485 [ifives
14 5.49 T Syringaldehyde CoH,,0, 181.051 5.63+0.648 [ifives
15 5.6 T Rutin Cy7Hy0046 609.146 1348.811£0.179  HAIE
16 5.6 IKHIR Salicylic acid C,HO, 137.024 7.591+0.466 RS
17 5.64 MR Vitexin C,H,04 431.098 0.05+0.043 e
18 5.68 Sz BT RAR Trans-Ferulic acid CyoH 00,4 193.051 12.291£0.686 e S
19 571 IR Sinapic acid C H,,05 223.061 22.333+0.56 e
20 5.75 Mk B 2 -3-O- i Bk Quercetin 3--D-glucoside ~ C,;H,04, 463.088 558.638+0.391 K
21 5.78 RBEAF Luteoloside C,H,0,, 447.093 0.1320.006 EEES
22 5.85 ZEM R (+)-Dihydroquercetin CsH,,0, 303.051 30.906+0.347 A
23 5.88 4'5,7- = FE -7 Genistin C,H,00, 431.098 0.364+0.048 B
24 6.05 AR Benzoic acid C,H,0, 121.03 43.597+0.731 MR
25 6.05 L2 19-3-O- i A Ml Kaempferol-3-O-glucoside ~ CpH,Oy 447.093 102.69+0.427 BES
26 6.44 ZAULEE (+)-Dihydrokaempferol C,5H,,04 287.056 2.903+0.029 RS
27 6.69 [BEO2] Resveratrol C,H,,0, 227.071 0.608+0.011 2
28 6.81 PSR T Daidzein CsH,,0, 253.051 0.008+0.004 BB
29 7.05 VNZEE R Luteolin C,sH,,04 285.04 0.87+0.016 BB
30 7.09 Hi iz % Quercetin C,sH,,0; 301.035 111.289+0.254  HEAZE
31 7.14 AL RER Hydrocinnamic acid C4H,(0, 149.061 2.92140.39 T RZE
32 7.24 SRR Trans-Cinnamic acid C,H,0, 147.045 4.106+0.44 RIS
33 - il Bz 2 IR Naringenin chalcone C,sH,,05 - - B2
34 7.55 i Phloretin CysH,,054 273.077 0.089+0.011 B2
35 7.58 Tl fz % Naringenin C,sH,,05 271.061 3.32+0.439 B2
36 7.58 R Apigenin C,sH 405 269.046 0.269+0.014 B
37 7.67 PN Kaempferol CysH,,04 285.04 21.144%0.286 BHRZE
38 7.73 R Isorhamnetin C,H,,0;4 315.051 182.445+0.62 EAlES
39 7.93 SHER Isoliquiritigenin CsH,,0, 255.066 0.007+0.001 S
40 9.76 T Gossypol CyoH;04 517.187 0.344+0.024 LWk
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