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Abstract: The active components inhibiting angiotensin-converting enzyme (ACE) in polygonati rhizoma were screened using liquid
chromatography-mass spectrometry (LC-MS) and molecular docking technology. ACE was used as the target to identify the ACE-inhibitory site
in polygonati rhizoma and ultra-performance liquid chromatography-electrostatic field orbital trap high-resolution mass spectrometry
(UPLC-Q-Exactive MS) was used to identify the potential ACE-inhibiting active components. Molecular docking technology was used to
further verify the potential ACE-inhibiting active components. The results showed that the ethyl acetate component of polygonati rhizoma had
the highest ACE inhibition rate in vitro, and the 1Cs, of ACE inhibition rate was 1.174 mg/mL. Through LC-MS analysis of the ethyl acetate
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component of polygonati rhizoma, a total of 30 compounds were identified, including tianshic acid, cimicifugic acid E, brucine, polygonatine B,
and kingianoside B among the 15 compounds in the positive ion mode; N-trans-p-coumaroyloctopamine, pseudo-dolaric acid, isomer of 25R,
22S-hydroxylwattinide C, skullcapflavone 1, and 3,3, 7-trimethyl-4’,5-dihydroxyflavone among the 15 compounds in the negative ion mode.
Molecular docking revealed that these compounds had negative binding energy and could spontaneously bind to ACE; 80% of the compounds
showed binding energy lower than -5 kcal/mol. Visual analysis of the compounds with the lowest binding energy revealed that the
ACE-inhibiting active ingredient in xanthine mainly interacts with the ACE active center through three to four hydrogen bonds and inhibits its
activity. These results provide a reference for future studies aimed at screening the ACE-inhibiting active components in polygonati rhizoma.
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Table 2 Results of UHPL.C-Q-Exactive high resolution mass spectrometry of compounds in ethyl acetate fraction of Polygonati rhizoma.

%5 RGEE/mMIn ST BTEMZ) AKX X bt T & F(mlz)

1 417 216.0826 CpoHisN,0,  [M+H] 2,3,4,6-tetrahydro-1H-p-carboline-3-carboxylic acid 142.9958 10
2 4.20 316.0649 CigH120;  [M+Na] Isorhamnetin 301.1396 11
3 8.19 126.0395 CeHeOs3 [M+H]* 5-Hydroxymethylfurfural 109.0297 12
4 10.53 272.0577 CisHi20s  [M+Na] 3-hydroxyl-2,8-dimethoxy xanthone 255.1325 13
5 10.62 226.31 CioHpON,  [M+H]* Cyclic (L-leuco-L-isoleucine) dipeptide 114.0914 14
6 14.09 251.0912 CyoH13NsO;  [M+Na]* cordycepin 226.9505 15
7 15.30 299.1044 CigHigNO,  [M-H] N-cis-pcoumaroyloctopamine 280.0968, 145.0279, 119.0467 16
8 15.81 299.1078 Ci7Hi7NO,  [M-H] N-trans-pcoumaroyloctopamine 280.0995, 145.0288, 119.0468 16
9 17.94 193.1030 CuHisNO,  [M+H]* polygonatine B 148.0269 17
10 19.20 313.1223 CigHigNO,  [M-H] 4-(4-hydroxy)-N-[2-(4-hydroxypheny)-2-methoxyethy1]-2-propenamide 190.0465 18
11 21.24 736.4107 CayHgeO13  [M+H]" kingianoside B 719.3905, 411.2882 19
12 25.56 299.123 CyHZNO,  [M+H]* coumaroyloctopamine 282.2782 20
13 27.21 330.0956 C17H170, [M-HT 5,7-dihihydroxy- 8-methyl-3-(2'-hydroxy-4'methoxybenzyl)chroman-4-one 254.0246 21
14 28.15 302.0741 Ci6H1406 [M-HT disporopsin 191.9519 21
15 28.41 314.1066 Ci1gH1505 [M-HT 5,7-dihydroxy-6,8-dimethyl-3-(4'-hydroxyb enzyl)chroman-4-one 207.0678 21
16 29.12 314.0687 C7H1406 [M-HT Skullcapflavone | 221.1201, 207.0678 22
17 29.29 934.4711 CusH705  [M-H] isomer of 25R,22-hydroxylwattinoside C 771.6353 23
18 29.36 934.4765 CysH7404 [M-HT 25R,22-hydroxylwattinoside C 7716448 23
19 29.45 934.4731 CiHO%  [M-HJ 25R,22-hydroxylwattinoside C 771.6423 24
20 29.58 301.0596 CigH130s  [M+Na]* peonidin 270.3141 25
21 29.65 344.0787 CigH1604 [M-H] 3,3, 7-trimethy-4’,5-dihydroxyflavone 313.2408 23
22 30.91 432.1848 CyHyg05 [M-H] pseudolaric acid 385.1813, 355.1701 26
23 31.02 330.2334 CigHa:0s  [M+H]" Tianshic acid 183.4437 27
24 31.56 409.1128 CpHpO1  [M+Na]* cimicifugic acid E 4152102, 397.2016 28
25 31.67 164.16 C9H803 [M+H]* 8-hydroxychromogen 147.0648, 123.0402 29
26 34.79 930.4653 CyH7409  [M-H] isomer of (25R)-kingianoside G 799.6700 30
27 43.02 370.3081 CigHi1g01p ~ [M-H]"  7-Hydroxy-6-methoxy-8-[(2S,4R,5S)-3,4,5-trihydroxy-6-(hydroxymethyl)oxan-2-ylJoxychromen-2-one 179.1091, 193.1248 23
28 4371 284.0584 CigH0s  [M+Na]® wogonin 270.314 31
29 45.30 328.1384 CioHO5  [M-HJ 5,7-dihydroxy-6,8-dimethyl-3-(4'-methoxybenzyl)-chroman-4-one 313.2405, 297.1555, 206.0599 32
30 4555 394.1964 CpsHasN,0,  [M+Na]* brucine 355.2799 33

elr
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Table 3 Binding of compounds to ACE

Fr5 e woR S4t 3EH A
Feb 24 captopril -3.90 GLu342(A), Leu341(A) 2.89 A 301 A
1 2,3,4,6-tetrahydro-1H-p-carboline-3-carboxylic acid ~ -5.60* Lys339(A), Trp67(A), Thr-71(A) 303A 287A 314 A 334 A
2 Isorhamnetin -6.60* Asn377(A), Thr345(A) 294A,297 A 313 A 320 A
3 5-Hydroxymethylfurfural -3.60 - -
4 3-hydroxyl-2,8-dimethoxy xanthone -5.70* Trp67(A), THR71(A) 2.87A 289 A
5 Cyclic (L-leuco-L-isoleucine) dipeptide -4.70 - -
) 327A 296 A 3.00A 3.19A
_l *
6 cordycepin 5.60 Asn337(A), Asp346(A), Glu342(A), Lys338(A), Thr345(A) 296 A, 3.03 A 3.05 A
7 N-cis-pcoumaroyloctopamine -5.00 AsnB8(A), Asn337(A), Ser339(A), Thr71(A) 298 A 316 A 298 A 329 A
8 N-trans-pcoumaroyloctopamine -4.20 - -
9 polygonatine B -4.80 4 -
3-(4-hydroxy)-N-[2-(4-hydroxypheny) .
10 “2-methoxyethy1]- 2-propenamide 7.0 Thré7(A), Thr71(A) 298 A, 290 A
1 Kingianoside B 6.00* Asn72(A), Arg348(A), Glu342(A), Lys338(A), 317 A 3.03A,3.02A 329A 332 A,
: Leu341(A), Ser339(A), Trp67(A), Thr71(A) 275A,323A,273A,316 A 3.10A 329 A
12 coumaroyloctopamine -6.40% Asp346(A), Thr7L(A), Thr345(A) 320A 288 A 298 A 2.98 A
5,7-hihydroxy- 8-methyl-3- Py
13 (2"-hydroxy-4methoybenzyl)chroman-4-one 6.50 Glu342(A), Thr71(A) 3.03A299A 311 A
. . 333A299A 324 A 317 A
14 disporopsin -6.20* Arg348(A), Glud42(A), Thr71(A), Trp67(A), Thr345(A) 280 A 3.04 A 310 A
5,7-dihydroxy-6 ,8-dimethyl-3- £ o
15 (&-hydroxyb enzyl)chroman-4-one 5.90 Trp67(A), Thr345(A) 285A,284A 292 A
16 Skullcapflavone | -7.50* Trp67(A), Ser339(A) 2.89A 281 A
. h 3.09A,314A,322A,300 A
- _ *
17 isomer of 25R,22S-hydroxylwattinoside C 7.60 Asn72(A), Glu349(A), Glu342(A), Lys339(A), lle73(A), Ser339(A) 209 A 301 A 299 A 3.14 A 283 A
i I . Arg348(A), Asn72(A), Glu342(A), lle73(A), 320A,320A,305A 281 A
18 255,22-hydroxyfaligosige C 1.10 Leu341(A), Lys338(A). GIu349(A), Ser339(A) 282 A, 296 A 288 A 322 A 3.01 A
19 25R 22-hydroxylwattinoside C 6.50* Glu342(A), Glu349(A), Gly347(A), 297 A 280 A 290 A 314 A 3.09 A,

l1e73(A), Lys338(A), Ser339(A)

318A,329A,283A 290 A 3.17 A,




STT

bl
w

5 bt o 4t 3EH A
20 peonidin -6.40*  Glu342(A), Lys338(A), Leu341(A), Thr345(A) 384A311A311A 28 A
21 3,3",7-trimethy-4',5-dihydroxyflavone -6.10*  Arg348(A), Lys338(A), Trp67(A), Thr345(A) - 3.28 A 296 A 3.04 A 314 A 317 A
22 pseudolaric acid -4.80 - -
23 Tianshic acid sgor ASn337(A), Asp346(A), Glu342(A), Leu341(A), 3.08A 307A 294 A 294 A
' Lys338(A), Ser339(A), Thr345(A) 292A,329A,299A 270 A
24 cimicifugic acid E -4.2 - -
25 8-hydroxychromogen -6.80* Ser339(A) 3.02A
26 isomer of (25R)-kingianoside G 5.40*  AsnB8(A), Asn72(A), Asp346(A), Lys338(A)  2.96 A 2.94 A 313 A 3.09 A 3.06 A
7-Hydroxy-6-methoxy-8-[(2S,4R,5S)-3,4,5-trihydroxy £ on
27 _6-(hydroxymethyloxan-2-ylJoxychromen-2-one 5.90 Asn337(A), Thr71(A), Ser339(A) 289A,290A,323A,289 A, 297 A
28 wogonin -6.00* Asn337(A), Trp67(A) 2.93A 289 A
29 5,7-dihydroxy-6,8-dimethyl-3-(4'-methoxybenzyl)-chroman-4-one -6.20* Arg348(A), Thr348(A) 326 A 330 A
30 brucine -5.20* - -

iE: *%54fe/)s T -5 keal/mol #9154
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