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[ Abstract | Objective: Based on LC-MS and molecular docking strategy, to study the pharmacodynamic
material basis of Jingi Jiangtang tablets in the treatment of type 2 diabetes mellitus (T2DM). Method: UPLC-Q-
TOF-MS was used to identify the chemical constituents of Jinqi Jiangtang tablets. On this basis, the disease targets
were screened based on the online disease target database and protein-protein interaction ( PPI). The molecular
docking technology was used to verify the relationship between the chemical constituents and disease targets in Jinqi
Jiangtang tablets, so as to find out the potential pharmacodynamic basis of Jingi Jiangtang tablets in the treatment of
T2DM. Result; Based on UPLC-Q-TOF-MS, 51 chemical constituents were identified in Jinqi Jiangtang tablets,

including 31 astragalus, 16 coptis and 4 honeysuckle. The key targets of catalase from micrococcus lysodeiktic
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(CAT) receptor, peroxisome proliferative actived receptor ( PPARG) receptor and insulin (INS) receptor were
identified by CTD database, topological analysis and related literature. Based on LC-MS and molecular docking
technology, we found that magnoflorine, coptisine, epiberberine, astragaloside [V, caffeic acid, palmatine,
berberine, jateorhizine, berberubine, berberastine, groenlandne, Ilycoranine B, demethyleneberberine,
isomucrontolula-7-0-glucoside and calycosin-7-0-glucoside were used to treat type 2 diabetes potential
pharmacodynamic material basis of urinary diseases. Conclusion; Protein interaction and network topology analysis
are helpful for the rapid localization of core targets. In addition, molecular docking technology can realize large-
scale virtual screening of potential candidate compounds. The integration of LC-MS and molecular docking

technology can facilitate and quickly find the potential pharmacodynamic substance basis in traditional Chinese

medicine prescriptions, and provide a reference for subsequent drug activity screening experiments.
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Fig.1 Base peak chromatogram BPI of Jinqi Jiangtang tablets Q-
TOF-MS
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Table 1 Qualitative analysis of compounds in Jinqi Jiangtang tablets by UPLC-Q-TOF-MS

¢ 72 {8 HAE , o . .
No. % i T 8/ppm HGER T 8 s KT
/min m/z m/z
1 0.77 [M-H]" 131.044 4 131.0457 -9.92  131.044 4[M - H]~,114.020 1 [M = C,HgN,0; asparagine!””"'! A

H-NH,]",113.037 8[M - H - H,0] ",
95.032 6[ M - H - CH,0,] -

[M+HCOO]~ 387.1117 387.1139 -5.67

387.111 7[M + HCOO ]~ ,341.111 9 C;,H,,0,, disaccharide!”’ A

[M-H]",179.054 2[ M - H - gle] ~
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gx1
t W5 fH R ., ot ;
No. " A T 8/ppm FHIE BT (N Y E KU
/min m/z m/z
3 078 [M-H]- 503.164 8 503.1612 7.15 503.164 8[M - H]~,161.049 8[M - C;3H;, 0 raffinose!”! A
2H —2gle] -
4 159 [M-H]- 134.0475 134.0467 5.97  134.047 5[M - H]~,107.038 7[M - CsHsN;  adenine”! A
H-HCN] -
5 466 [M-H]" 3711353 3711342 2,96 371135 3[M - H]~,209.044 6[ M = C;;Hy 0  syringin'”’ A
H-gle] ~
6 277 [M-H]- 153.018 1 153.018 8 -4.57  153.018 1[M — H]~,109.032 4[M - C,H,0,  FiLzm!" A
H-CO,]"
7 5.1 [M-H] "~ 433,132 6 433.134 6 -4.62 433.132 6 [ M — H] ~,139.004 5[ M - C;gHyO, markhamioside A
H-C,H 0, - gle] ~,301.098 6[ M - H - Fl7l
CsH 0,]"
8 351 [M-H] 137.0232 1370239 -5.11  137.0232[M-H] ,93.0365[M-H- C,H,0y  gisEmmg’ A

€0,]",75.003 8[M -H -H,0 - CO, ] ~

9 391 [M-H]- 193.051 4 193.050 1  6.73 193.051 4[M - H]~,178.995 8 [ M — C,,H,,0, gz’ A
H-CH,] ,149.060 6[ M - H - CO, ] ",
134.037 3[M-H-CO, -CH; | ~

10 597 [M-H]" 623.158 9 623.161 2 —-3.69 623.158 9[ M — H] ™ ,461.189 5[M - CypH3, 0 rhamnocitrin3,4’- A
H-gle] ™ ,299.024 7[M - H -2glc] ~ di-0-glucoside!”’
11 411 [M+HCOO]~ 225.0380 225.0399 -8.44 225.038 0[ M + HCOO]~,179.036 7 CoHgO,  mpmkfzt’* AL

[M-H] ,135.044 5[M - H - CO, ] ~,
117.033 O[ M - H - CO, - H,0] ~

12 64 [M-H]" 461.1051 461.1084 -7.16  461.105 1[M - H]~,299.055 0[ M — Cp,Hy 0, pratensein-7- A
H-glc] ,284.038 1[M - H - gle - 0-glucoside!”!
CH, ]~

13 493 [M+HCOO]~ 269.0640 269.0661 -7.80 269.064 0[ M + HCOO]~,223.062 9 C;;H,05 sinapic acid'”’ A
[M-HJ]",205.0023[M-H -H,0] ",
179.030 8 [M - H - CO, ] ~, 163.035 4
[M-H-2CH,0],161.044 3[M - H -

H,0-C0,] "

14 627 [M-H]"- 431.098 1 431.097 8 0.70 431.098 1[M - H] ,269.042 5[ M - Cy Hy0, cosmosiin'’! A
H-gle] ~

15 658 [M+Cl]- 223.0759 223.0737 9.86 223.075 9[M + Cl]~,187.099 9[M - CoHs0,  azelaic acid!”’ A

H]™,169.082 3[M - H - H,0]",
143.862 9[M - H - €O, ] ™, 125.096 3
[M-H-H,0-CO,]"

16 7.95 [M-H]- 463.162 1 463.1604 3.67  463.162 1[M - H] ~,301.030 3[ M = CyHy O, isomucronulatol- A
H-gle],271.054 8 [M - H - gle - 7-0-glucoside!”!
CH,0] "

17 3.61 [M-H]" 353.0859 353.087 3 -3.97 353.0859[M - H] ™ ,191.053 2[M - C,H;30, s JE R 10! A
H - Caffeyl ]7, 173.042 6 [M - H -
Caffeyl -H,0]~,161.026 7 [M - H -
quinine acyl ] ~

18 0.80 [M+H]* 203.052 8 203.0532 -1.97 203.052 8[M + H]*,143.019 8 [ M + CgH,0¢ o) A
Na-C,H,0,]"

19 0.8 [M+H]* 132.099 7 132.1025 -2.27 132.099 7[M +H] *,86.950 0[M + H - C¢H;NO, wEam!'! A

CH,0,]"
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gkl
t W5 fH R . o ;
No " fnAEs T 8/ppm FRAE B F (ZEN Y U
/min m/z m/z

20 10.01 [M+H]" 269.084 6 269.0824  8.18 269.084 6[ M + H]*,253.837 5[ M + C,cH,0, formononetin 12/ A
H-C,H,0,]%,225.476 5[ M + H - C,,
H,05]"

21 558 [M+H]* 595.166 0 595.166 3 —0.50  595.166 O[ M + H]* ,433.024 3[M + CopyHyyOs emodin-di- A
H-gle]*,271.072 1[M + H -2gle] * 0-glucoside "]

22 538 [M+H]* 285.078 4 285.076 3  7.37 285.078 4[M + H] *,270.899 6 [ M + C,H,05 FTR#Hm "> A
H-CH,]"

23 8.45 [M+H]* 913.500 7 913.516 1 -9.20 913.500 7[M + H]*,935.330 1 [ M + C4;H;0, astragaloside A
Na] * vt

24 0.81 [M+H]* 104.108 1 104.1075 5.76 104.108 1[M +H]*,60.081 5[M +H - CsH;3NO  choline!"®! A
C,H,0]"

25 0.87 [M+H]® 136.063 1 136.0623  5.88 136.063 1[M + H]*,119.017 7[M + CsHsNy  adenine!”] A
H-NH,]*,92.956 9[ M + H - NH, -
HCN]*

26 1.64 [M+H]* 268.1043 268.1046 -1.12  268.104 3[ M + H]*,136.935 3[ M + C,, adenine A
H - ribose] *,119.809 7[ M + H - ribose - H,;N;0,  nucleoside”’
NH, "

27 18. 17 [M+H]* 643.219 0 643.223 8 -7.46 643.219 0[ M + H] *,665.442 4[ M + CyHy O isomucronulatol- A
Nal* 2',5'-di-0-

gluuosideHJ

28 5.92 [M+H]* 195.064 0 195.065 7 -8.72 195.064 O[ M + H]*,177.054 6 [ M + C, H,,0, Spsgms'" A
H- H,0]", 149.023 3 [M + H -
CH,0,]",117.035 1[ M + H - CH,0, -
CH,OH] "

29 538 [M+H]* 447.1275 4471291 -3.58 447127 5[M + H]*,285.071 O[ M + CpHy 0,  calycosin-7- A
H-gle]*,270.059 4 [M + H - gle - O-glucoside ">’
CH,]*

30 857 [M+H]* 943.5195 943.5266 -7.52  943.519 5[ M + H]*,965.356 3[ M + CugHyO,  soyasaponin A

. [7,10]

Na | 1

3 1837  [M+NH,]* 803500 1 803.503 1 -3.73  803.500 I[M+NH,]* 807.254 3[M + CyHgOpu HEMHNZ A
NH, +Na] *

32 451 [M+H]* 342.1725 342.1705 5.85 342,172 5[M + H]*,297.115 2[ M + CyHyNO, A 2 #C
H- CH,NJ]*, 282093 4 [ M + H - g L1413 10200
C,H,N-CHy]*",265.080 8 [M + H -
C,H,N - MeOH] *

33 7.22 [M+H]* 322.107 8 322.107 9 -0.31 322.107 8[M + H] *,279.087 7[ M + CjoH;sNO, groenlandicine!'®!  C
H-CH, - CO]*,307.086 1[M + H —
CH,]*

34 7.41 [M+H]*? 352.1207 352.1185 6.25 352.120 7[M + H] *,703.219 7[2M + CyH,;NOs berberastine!'7?')  C
H]*

35 7.45 [M+H]® 368.1517 368.1498 5.16  368.151 7[M + H] *,735.220 2[2M + Cy Hy NO; lincangenine'>’  C
H]*

36 5.99 [M+H]* 324,124 8 324.1236 3.70 324.124 8 M + H] * ,647.178 0[2M + C H;NO, demethylene- C
H]* berberine 2324

37 5.06 [M+H+ 325.1159 325.118 8-10.38 325.1159[M + H + NH, ] *,308.089 1 C;sH;;NO, lycoranine L2t C

NH, ]~ [M+H]* 615141 8[2M +H] *
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gx1
t W (6 HHEAE L, - ;
No. " AR F 8/ppm PHAERS T o2t e He i
/min m/z m/z

33 671 [M+H]" 338.1383 338.1392 -2.66  338.138 3[M + H]*,294.112 6 [ M — CyH,yNO, dedpiag!'*"” C
CH, -CO]*,323.111 6[M+H-CH, ] *

3% 672 [M+H]® 336.126 3 336.1236  8.03 336.126 3[M + H]*,320.0907 3[ M + CyH,,NO, 3=/ e (22 C
H-CH,]*%,292.102 O[ M + H - CH, -
C,H, ]+

40 6.90 [M+H]" 320.0894 320.0923 -9.06  320.080 4[M + H]*,292.102 0[ M + CH;;NO, # % g5 o
H-CO] +

41 508 [M+H]* 310.107 8 310.1079 -0.32  310.107 8[M + H] *,619.339 5[2M + C3H;sNO, thalifendine"?'] C
H]*

42  7.63 [M+H]* 352.1535 352.1549 -3.98  352.153 5[ M + H]*,294.112 6[ M + Gy Hy NO, [y 1420] C

H-2CH, - CO]*,322.107 8[M + H -
2CH,] " ,336.126 3[M+H-CH, ] *

43 772 [M+H]* 336.126 3 336.123 6  8.03 336.126 3[ M + H]*,278.082 1[ M + CoH,;NO, /gt 2223 C
H-2CH, - CO]*,292.094 5[M + H -
C,H,0]*,306.077 O[M + H —-2CH, ] *,
320.089 4[M +H -CH, ] *

4 831 [M+H]* 350.140 9 350.1392 4.86  350.1409[M + H] *,699.254 2[2M + C, H,,NO,  dihydroche- C
H]* lerythrine?!)

45 405 [M+H]* 291.1253 291.1259 -2.06  291.125 3[M + H] *,274.007 8 [ M + CiyH;sNO, berberrubine'??¢' C
H-OH]*,262.982 0[M + H - OH -
C]*,246.004 O[M —20H -C +2H] *

46 6.83 [M+H]" 338.1383 338.1392 -2.66 338.138 3[ M + H] *,674.267 3[2M + CyH;gNO, jatrorrhizine!'”?'’  C
H]*

47 6.81 [M+H]" 339.1457 339.1426 -9.14 339.147 1[M + H] *,322.107 8 [ M - CyH,,NO, jateorhizine'?*! C
CH, ]*, 308.089 1 [ M - 2CH, ]*,
2941126 [ M - C,H,0 ],
280.102 4[M -2CH, -CO] *

48 3.28 [M-H]" 375.1275 375.129 1 -4.27 213,074 5[ M - gle — H] ~,169.088 0 CyoHy, 0,,  loganic L
[M-gle-CO, ~H] ,151.027 4[ M - acid 27230
gle —=H,0 - CO, —H] ~,125.027 9[ M -
gle -H,0-CO, -C,H, -H] ~

49 448 [M-H]" 357.120 4 357.1186  5.04 195.066 1[ M —gle — H] ~,149.910 0 C,sHp, 05  sweroside!?' 33! L
[M-gle - H,0 - CO - H]~,124.988 8
[M -pent —gle -C,0-H,0-H] ~

50 4.86 [M-H]"- 403.126 4 403.1240 5.95 371.101 7[M - H -32]7,223.062 9 C;;Hy, 0, secoxyloganin!?3%" L
[M-gle-H,0 -H] ,191.053 2[ M -
H-glc - H,0 —32]",164.926 6[ M —
H-gle - H,0 -32 - CO]~,121.029 7
[M-H-gle-H,0-32-CO-H]"

St 137 [M-H]" 387.128°9 387.129 1 -0.52  225.858 1[M - H - gle] ~,179.054 2 Cj;Hy, 0,y secologanin'®**) L

[M-H - gle - H,0 - CO] ~,155.956 1
[M-H-gle-H,0-CO-24]",123.901 9
[M-H-gle-H,0-CO-24-32]"

H AL B CLBE L &8 A8 ; caffeyl. MIHEREEE ; quinine acyl. 25 T3 ; pent. JOBE 3 .

3.2 S FEMERIRYT 2 RUBE R -V R AT Y B A 4R 2 RUME PR ) B 4E F SR S, 45 SR P As
# LU “type 2 diabetes mellitus” g =8 1d] , 3 4 CTD 18A “marker/mechanism/therapeutic” B4R H 6 1,
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Fig. 2 Network interaction map of targets in type 2

diabetes mellitus
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Fig.3 Venn diagram of molecular docking results
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T P S R S AR A 05 A 7 ) LA 4 4 0 L T 11 4L Ak
W JFRAS P, CAT 78 T2DM % A J Kk e rh 4y i T

2RO,

A BIF 5T 45 B 10 2 B0HE PR LA KA OC SCRR A9 A ik
% J5 4% INS Z{K ,PPARG SZ /K H1 CAT Z A #E47 T
— o TRHETAE
3.3 o xbEaiR A AutoDock 3 X £ H
88 4 BCREWE b B S5 Y ST A5 8 20 5l #
CAT =z /& ,PPARG 2Z {&Fl INS 2 {17 43 F X #2 .
XHEL R LSS5 A i fE (binding energy ,AG,,, ) Filfh
T4 1 % %L (inhibit constant, K;) #F Z% f8 45, H
HAG,, K BN R 25N oy 1 5 8 Ry
TREEGBERE, S5RWEL2, KAS EHH3
A BH A 24 i s, it A% 31 1 R0 2 A 3 B S S 5 R
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LR, BT, /N BE A, 2 AR, /) BE LT
berberastine , groenlandicine , lycoranine B,
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F1 calycosin-7-0-glucoside,, F£ F It 25 5, %) 4 1 2
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230 kA

demethyleneberberine

AT CAT S0 55 MRS AL 5 A2. CAT 52 (41 B 36 BRI £ B PPARG
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Fig.4 Patterns of docking between drug molecules and key targets
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x2 SKBRERTUSWHS FIIE

Table 2 Molecular docking results of compounds in Jinqi Jiangtang tables

CAT PPARG INS
SR g s s AG, K AG, K AG K
F%ﬁ)‘ll‘ bind i bind i bind i
/keal»mol ! /pmol L~ ' /kealmol ! /pmol - L~ ' /keal-mol 7! /pmol L~ !
FHPE 24 1 P i mee -3.09 5.41 -3.55 2.5 -3.08 5.53
2 N A 37 -4.08 1.03 -5.14 169. 6 -4.82 293.59
3 % k& 5 -4.63 400. 59 -4.80 269.97 -5.17 162. 63
S S5 4 average -3.93 135. 68 -4.50 147. 07 -4.36 153.92
T 5 asparagine -2.25 22.34 -3.41 3.15 -2.92 7.27
6 disaccharide -3.44 2.99 -3.69 1.97 -2.30 20. 46
7 raffinose -3.03 47.71 -1.27 117.95 -1.35 102. 54
8 adenine -3.74 1.81 -3.87 1.45 -3.02 6.14
9 syringin -0.14 9.76 -2.69 10. 62 -3.69 1.99
10 protocatechuic acid -2.15 26. 54 -1.72 54.91 -4.62 411. 81
11 markhamioside F -4.51 1.33 0.12 -4.35 -2.67 11.12
12 hydroxybenzoic acid -4.92 245.48 -1.87 42.45 -3.10 5.33
13 A 2 1 -1.94 37.93 -3.38 3.32 -4.26 759. 80
14 thamnocitrin 3 ,4’-di-0-glucoside -4.64 400. 0 -1.47 83. 34 -4.11 972. 50
15 i A iR -5.49 94. 64 -4.63 1.26 —4.48 1.20
16 pratensein-7-0-glucoside -7.15 5.77 -2.73 10. 01 -5.70 66.75
17 sinapic acid -2.91 7.35 -1.96 36. 46 -3.47 2.84
18 cosmosiin -2.02 32.79 -3.89 1.41 -3.74 1.81
19 azelaic acid -3.91 1.37 -1.32 107. 56 -0.70 307. 89
20 isomucronulatol-7-0-glucoside -4.66 2.88 -6.97 7.72 -6.70 12.22
21 chlorogenic acid -3.05 5.79 -3.45 2.94 -2.67 11.04
22 hexose -1.62 64.45 -3.25 4.12 -2.54 13.76
23 leucine -3.16 52.17 -2.25 22.39 -3.06 5.76
24 formononetin -3.13 5.07 -5.89 47.9 -6.40 20. 48
25 emodin-di-O-glucoside -6.55 15.73 -1.18 137.45 -4.75 329.70
26 calycosin -2.82 8.59 -5.82 54.14 -5.34 122.20
27 astragaloside VII -8.30 1.87 -9.55 100. 24 -3.71 1.72
28 choline -2.14 26.97 -2.27 21.71 -3.23 4.26
29 adenine -3.74 1.81 -3.87 1.45 -3.02 6.14
30 adenine nucleoside -3.93 1.31 -4.00 1.16 -3.50 2.73
31 isomucronulatol-2”,5’-di-O-glucoside -4.09 1.01 -3.60 2.28 -4.07 1.04
32 isoferulic acid -2.13 7.43 -3.37 3.41 -4.70 360. 10
33 calycosin-7-0-glucoside -6.29 24.54 -5.22 1. 65 -5.34 121. 69
34 soyasaponin [ -1.79 8.62 -4.78 312.21 -4.96 231.70
35 A -7.70 2.25 -10.21 33.01 -6.61 14.25
ik 36 NS -4.73 338.34 -8.30 43.76 -5.65 71.74
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Py
CAT PPARG INS
EX gm {4 AG, K AG, K AG K
Ffﬁﬁ i bind i bind i bind i
/keal-mol =" /pmol-L ™" /keal-mol =" /pmol-L ™" /kcal-mol ™' /pmol-L "
37 groenlandicine -7.63 2.56 -8.27 5.05 -7.16 5.68
38 berberastine -7.73 2.14 -4.70 7.12 -6.62 14. 00
39 lincangenine -6.16 30. 42 -0.47 453.74 -5.56 83. 60
40 demethyleneberberine -6.86 9.40 -7.05 6. 81 -6.84 9.61
41 lycoranine B -7.63 2.57 -8.50 87. 88 -17.34 4.13
42 columbamine -5.25 141. 52 -3.43 3.07 -5.32 126. 69
43 epiberberine -8.05 1.26 -6.58 15.12 -6.80 10. 39
44 oI Bl -7.57 2.81 -8.27 18.43 -6.72 11.93
45 thalifendine -7.91 1.59 -5.40 109.75 -6.70 12.32
46 M 5yT -5.71 65. 68 -7.41 5.79 -5.44 103.51
47 71N BE Bl -6.27 26.26 -6.71 12. 12 -7.08 6.51
48 dihydrochelerythrine -3.00 6.30 -7.51 3.12 -6.88 9.08
49 berberrubine -7.65 2.48 -5.10 5.22 -7.54 2.98
50 jatrorrhizine -1.85 15. 62 -7.70 2.27 -6.75 11.36
51 25 MR Bl -6.57 15.37 -5.28 135.82 -6.34 22.43
BERAE 52 R IR -1.34 104. 21 -1.68 58.39 -3.79 1.66
53 sweroside -2.82 8.58 -2.42 16. 83 -5.30 130. 96
54 secoxyloganin -1.97 32.45 -1.22 127. 66 -3.47 2.84
55 secologanin -2.57 56.26 -2.92 7.25 -3.45 2.96

AWF5E AL T UPLC-Q-TOF-MS & 7 # J5 or Ji %
B, T DR TE S I A5 SR A E A P AT AT SR AR S
P LS54T T —E B AL . A BEs B
Ta MM T3k 2y (m K |k 8%
o A5 B IR 45 B A SCSCIR, R ] BEH C (5 35 A
(2.1 mm x 100 mm, 3&[F Waters /3 &) ) A1 HSS T, {4,
(2.1 mm x 100 mm, 3% [# Waters 24 A ) i 17{8
T AR AFC AL, T o X A 5 A I R AT R R, e
K H] BEH C (354, Pofb 24 ARy 40 °C L0t
A 0.3 mL-min ™" JERER S L, 7E RS AH A
0. 1% W2 BE 08 15 3 B4 19 3 85 J H AL g iy i A
[, S 7 A i b o3 A7 4 BE R B ob i Ak 2 1, AR
SR HEAT TR SR TR A A, TE R IO
Fi B (BPT) ok 348 s R Fr v i A & W) 7 TE 71
BRI AR AT O, S IR IR B B AT
8 FH A Ao A 5[] e R AT
4.2 HSMERESE Akt - DR S
RG-S A Z RN BARER R, AR W, 28 5C
FET CTD % ey $8 T2DM fi4 5 95 #2150, 78 ot B il
EBIAINFSH RN, LA degree {HAE N S % T8

0 2% K 2 Hh B A% 0 B A5, 3 3k SOk IE , fRe X
oy F X HE 0 3Z f& 5 CAT, PPARG Fi1 INS, J
PPARG 32 {A" ™" I 6 45 H 4 3 PR 2 35 B0 4% 7 32 ok
SN TR R B T G K D 5 T
F) 4 S s A 0 G AR S BB ) R D TE AR A L B S
A e A B B R R B T IR B 3 S A T
CAT Z AR AT LB 3 ROS 7 A 4% i fir £ (9 PDX-1
3T W B P BOAE , AT B3 B 4N ML B ik 5 INS 32
PR B R B RS BRI A
T 5 2% 32 A RS 0 1) Bl TR A , 3 T YT 4% B R Ui 4 T
LA B DL 3 B, 2 BN B4R DA 2 ik
SEWE PRI 9 /E . T A b SCHkR I, CAT Z {4,
PPARG 32 {AFil INS 3% A 34 15 8 IR 56 77 75 % VI 1) 5%
ZI AT SRR B o %07 1 T4 W F A
6] B9 A A T, LB 2 Tk, LI 4% 2 M7 o
B, 250 s o B 1 7 o G S
4.3 3T X HEAE O L 25 55 5 3R Al v ) T A
H AT, o 25 25250 4 B 3L Wb i BT 92 7 v 3 B AT 3 -3
-3 SR 0 cE 5 N Il 7 1 O RN
oo ik 6 2 AR B R AL 2 R S 9 A
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FRAEA L 5 47 H5 A 1 0 20 1 B €2 335 ¥ 7E 0 i o 72
i TR U TR T T RE A A2 A B R ) g M 2 R AR
S5, UL AR R R AN BEAR B AR P 2 R 4R 2
R . BT LA B ARG IR AR SCR O
X He RO, T SE a R AL Y R 40 ok 5 B AT T
TG AL B W IZO0TVE T A SR IR A A S B
[f), 38 5 AL 25 ) 5 32 R 0 P AL A5 A8 R N L
AR P 255 4 B9 00 45, 90 28 i 2 vh 25 52 07 /Y
2500 S5 HE A s B 1 9 24 0 B Al A o e, O
Mrad 2 69 R, I Hoit — 28 9 B BIF 5T 48 B
Jri
4.4 SRR AIRYT T2DM 35 15 25 300) itk il
T2DM J2 i T B 2% I 42 i 2 4 1300 A8 0 B9 R B,
If HAEBEE S B 40 2 A B B , T 5 OB B R 4y
WAL i 07 Btk K A S W AR B A R, DA
BT S B AE AR PR L AR AL G b R
W HE BRI B PR I T e = DR R T M
55 (BB H, AT S I R IE AR 2R 2’ 2R,
TR R 95 AR B 17 R R 0 DA R TR B R Y A 4 T
REFBOH W . 24 52 07 1l 0 & R RE v R IR (T
S) PR T & LY O SR
B, R 25 o i, B2 B 2 O AR, B
A RAR R DAL, %07 B R A4 e IR | i
PERT, I PR T30 97 58 v B2 IR B 3 340K 0 280
PR
AW 5T it UPLC-Q-TOF-MS Fil 7y 1 X 5 £ R

IR 4 TE A RE FrIBT T2DM (14 25 2804 o L A 42 4% A
2= AE, 8B AT ME R A5 15 Fh gy, Hohok 22
AET, BB, 2/ NBER, EL 7T, /N B, 25 AR, /)
B 21 B, berberastine, groenlandicine, lycoranine B,
demethyleneberberine X 11 4% B F o, H €
' 4, isomucronulatol-7-O-glucoside, calycosin-7-0-
glucoside 3% 3 Ff L 732k A T 81 (G, M HERR K A T i
BRI AL . Horp 8 0 v 3 i b s /N BE R, B AT
WA T 200 i 55 A0k S5 4 285 B E ), 3 2o BEL I8 2% 2 400
Jfl mRNA f) &2 i 5 5% 5%, R AEDLRAE 5 ik vl LU
HENGE 5y B AR ML AR K IR I 2% R T, 400 ok R i
He B I R A DT A2 4 A R A P 5 2 3
BENTURANS G B AU A R B AR AR
PR, He 32 o3 1 B vl A ) p-130Cas 3%
ik B A RS A A0 R G, S R IR
T AR 2 A AR K B VS R R PR IR
A RIAE T T & E R 285 T 2 B 5 3% HIR T i) o 22 )t K]
Zz—1
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4 B 45 B £ B, magnoflorine, caffeic acid,
coptisine, epiberberine, astragaloside [V, palmatine,
jateorhizine F1 berberine 5 #0% & X 2 45 AL F FH 4 24
YoF- (8, 55 STk i T8 A A T FRERE R Y B 5 A oy
NS S A — B ST LR BT A, B A LC-
MS F173 5 %k 4 T A W] B T 8 rh 25 25 30 o
fii, H 45 2R 5 Sk il AR — 2, B 2 4h,
groenlandicine ,

lycoranine B, berberastine ,

isomucronulatol-7-0-glucoside,, demethyleneberberine,
calycosin-7-0-glucoside £ berberrubine 5 # s Xt 2
GERAL T P25 W7 S M8, 2 H AW g i i 25 5%
Yy Al (E O A BAT R Y 25 09 1 i i —
A 1 245 B 2 500 AL PR T

ABEFE R T UPLC-Q-TOF-MS Fl5pF XHEH A,
B W
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