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Inhibitory Effects and Mechanism Analysis of Polyphenols from
Tobacco Flower on a-Amylase and a-Glucosidase

SUN Zhenchun', JIANG Tianli'’, GE Yonghui’, YANG Hui', SU Xiankun'

(1. Guizhou Tobacco Science Research Institute, Guiyang 550081, China;
2. Food and Pharmaceutical Engineering Institute, Guiyang College, Guiyang 550005, China)

Abstract: [ Purpose] To study the inhibitory effects and mechanism of polyphenols from tobacco
flower on a-amylase and o-glucosidase. [ Methods] The hypoglycemic activity and mechanism of
polyphenols from to bacco flower in vitro were studied by enzyme inhibition, enzyme kinetics, fluores-
cence spectroscopy and molecular docking experiments. [ Results ] The 50% inhibiting mass concen-
tration (ICsg) of polyphenols on a-amylase and a-glucosidase were 0.188 5 mg/mL and 0.0025 mg/mL,
respectively; the inhibition type was mixed type, and the static quenching of polyphenols and the en-
zyme protein occurred. The molecular bonding showed that the inhibition activity between small mo-
lecules and enzyme protein was formed through hydrophobic and hydrogen bonding. [ Conelusion ] Pol-
yphenols from tobacco flower have significant hypoglycemic effect in vitro and have the potential to de-
velop natural enzyme inhibitors.

Keywords: tobacco flower; polyphenols; a-amylase; a-glucosidase

Wk HE . 2022-11-22 B HE . 2023-09-10 M2 E & B 2023-10-09

*EATH . o E R AR S A A R H (2021XM25), T Y RZ TRIR T OTE B8-S
KY 5 [2019]051); SR EHEFMAFEY U EEASERXBITEH R E&FE6 A4
[2020]4102); SN R RITH (?%J/\BET% 20217 —f 138)s = o

YeF R MER (1991—), B, W=, 11, ﬂhiﬂﬁﬁ%ﬁ, FE R EAL 5T El h

E-mail: zhenchunsun@hotmail.com

**W(FEH Corresponding author: FRETH (1979—), F, WHLMAIA, Hi+t, BIFFRG, FEAFMEREE Foiedk

S22 @I M. E-mail: 65613687@qq.com
W25 1 & itk . https:/link.cnki.net/urlid/53.1044.8.20231007.1702.007 [=


https://doi.org/10.12101/j.issn.1004-390X(n).202211040

5 1

IR, . MRAEZMINT o-TERI AR S o AW H 0 R £ T B A 809

Wi DR JE A BR - RIE T R A 2 — 18 PEAR i
PEPEIG . ARE 2017 47 H PRbE IR B A S 1 5
Tt, 23Kk 20~79 & AREHEIRE BN 8.8%, Tl
TH#) 2030 4%, BEERIESZ M 439 fCRAEN, I
FRAE St EREE RN AL P 2 B A AR I 5 12
FrgetE s, B2 0 R8BIt i,
FEURIN S8 fe ) Hh e YA R -0 A0 TR /K i
FEAEIR RS, AN ZERE . 22 2 PR ZEIR R
S, SRIGTE/IN R RAR o 28 R EVE R
P HED, PR, AR s T B AR 7 1Y) E 2
WRAR 22— AN ] o-YE 43 WA o 8 280 1 1 0
Yo HHET, T LR AR IR YT 25 A A )
5, MHAAREZ/ER, WMBEIREZY 5 &
Ho R AR, U XUIE = 0 i A R
PITIRL, N FRERAE P 2 U5 I &2 A B R
SR 7 A 2R .

e CEBAR) M (REILE ) A il
o MEFTLISEE, RAEEIE . RIBAICTY
A BUREE AT R BLHR A % | iRRE s
S E W R B I B Y70, 2Ry
FIUTAEE TR Y, T A 2Rk
MZGHLEME , WFIE A6 — EBOh Fizda HAE b2y
P AE . WE 2B EETY, AR
AR SR R IR T, W TR R KR =
B, NMEEAFFIRLZRENE . 45Hffbss 2R
ML, 38 0T RE VAR TG R iR 2 Ty v]
AR . DR, AR5 6 B ek v 1 e
DR IHEAEAVE IR 4, TR 2 -
VERY AN o- R A M T R I RE ), RS )
2L BOEIETE RN AT X R X A i A |
KATIF AL ST 8T, LA AR S A 2 B
W7 VA e e A 2 Pl R AR 22 A

1 HREEZ%

L1 R R
1.1.1 HYA

B =4 87 MHHRLAE, T ALK A St A
SEIX, AR T/S4TH, i 60 Hif, EOGIRAE
1.1.2 RS

o-JER I . o FE AE T L BT R DROBE AT fi
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ive HF &2 ¥t /fi1, 3% E Thermo Fisher Scientif-
ic/AH]; Cl18 ikt , 35E Agilent technologies
/N 7] HITACHI F-7000 % Y6615, HAS H 37
/3w SynergyH4 FtRIX, 2 Bio Tek 22w,
1.2 WKk
1.2.1 HHEAE 2 1 L

BUREAER A 100.00 g, HIIA 60% ZBER IR
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455 F D101 KALW IR EE 2By, BAERIVEI R
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S5 3CHR [12-13] IR IERIAE G . R A
A (03— R I (LC-MS/MS) 5 A X AR B AE
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o FREUR A 4IRS 100.00 mg & F 2 mL
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10 min; 4 °C FE.0 10 min, B FJZ 35 B B
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Tab. 1 Chemical constituents of polyphenols in tobacco flower extracts
HigsrFa Ao 1= Ft ety
wEY BT {4415 [H)/ min  theoretical ~ detection of & Il 72 ( ‘ﬁ f
compound molecular formula retention time  molecular ~ molecular error H £’
. . relative content
weight weight
2-F2FE W HER 2-hydroxycinnamic acid CyHg04 1.22 164.05 164.05 -0.35 405.28
o FEIE A I 4-hydroxybenzaldehyde C,H(0, 1.22 122.04 122.04 0.91 52.59
5,7-—FRKE-4-HEAF % 5,7-dihydroxy-4-methylcoumarin CioHgOy4 6.91 192.04 192.04 -1.01 161.76
2 B nepetin Ci6H 20, 9.29 316.06 316.06 -2.11 32.49
7-$23 5 5L % 7-hydroxycoumarin CyHg O3 5.27 162.03 162.03 -1.03 164.68
1L 25y kaempferol CysH04 6.84 286.05 286.05 —-2.64 51.76
11125 9-7-O- 8 2 B kaempferol-7-O-glucoside CyH,01, 6.84 448.10 448.10 -2.15 33.16
L 2R }-3-0-25 A i kaempferol 3-rutinoside Cy7H30015 6.84 594.16 594.16 -1.84 351.82
[#) & =} phloroglucinol CgHgO4 3.86 126.03 126.03 0.79 33.11
SR 7 FF isoquercitrin Cy1Hy001, 6.49 464.10 464.09 -1.38 32.53
A 3 taxifolin CysH,0, 7.05 304.06 304.06 -1.62 73.03
ZR AR chlorogenic acid C6H ;309 5.27 354.10 354.09 -1.91 237.63
K 2 2 quercetin C,5H,,0, 6.49 302.04 302.04 -2.13 61.10
75T rutin C,7H30016 6.49 610.15 610.15 -1.46 448.83
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80 100
70 b 90
80
60
70 +
Qo
N 60 |
)
¥ 5 a0l 50
=5
= é 30 b 40 +
30 F
20 F
20
10 10k
0 1 1 1 ] 0 1 1 1 ]
0 0.10 0.20 0.30 0.40 0 0.0050 0.0100 0.0150 0.0200
p/(mg-mL™")
1 MELZEHI o-EHEE () K o-AEEEE (h) RIEER
Fig. 1 Inhibitory effects of polyphenols from tobacco flower on a-amylase (left) and a-glucosidase (right)
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Fig. 2 Lineweaver-Burk diagram of inhibition of polyphenols from tobacco flower on a-amylase (left) and a-glucosidase (right)
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Fig. 3 Dixon diagram of inhibition of polyphenols from tobacco flower on a-amylase (left) and a-glucosidase (right)
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Fig. 4 Effects of polyphenols from tobacco flower on a-amylase and a-glucosidase fluorescence

intensity at 18 °C (left) and 37 °C (right)
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Fig. 5 3D image of rutin docking with a-amylase (left) and a-glucosidase (right)
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Fig. 6 2D image of rutin docking with o -amylase (left) and a-glucosidase (right)
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