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LI AR A ARSEAT AR 2B, ik 4 0.3 mL/min, A£38 % 40 °C, B F A 10 pL, A58 Tk, A LS TAEX TH#IT4a8
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Analysis of chemical constituents of Tianzhi granules and their constituents absorbed into blood

YANG Cheng', HU Kai’, HAN Pengzhao', SONG Junying®, ZHANG Zhengiang”, SUN Ning®, WANG Pan’, XIE
Zhishen®, LI Zhonghua® (1. College of Pharmacy, Henan University of Chinese Medicine, Zhengzhou 450046,
China; 2. Academy of Chinese Medical Sciences, Henan University of Chinese Medicine, Zhengzhou 450046,
China)

ABSTRACT OBJECTIVE To qualitatively analyze the chemical constituents from Tianzhi granules and their constituents
absorbed into blood, and to provide reference for elucidating pharmacodynamic material basis of Tianzhi granules. METHODS
UPLC-ESI-Q-TOF-MS/MS was adopted. The analysis was performed on an Agilent Eclipse Plus Cis column with mobile phase
consisted of 0.5% formic acid solution-acetonitrile (gradient elution) at the flow rate of 0.3 mL/min; the column temperature was
40 °C;the injection volume was 10 pL. Mass spectrometry was applied for the qualitative analysis under positive ionization mode
and ESI ion source. Data were collected with MS-DIAL4.60, and then chemical constituents of the extract from Tianzhi granule (by
0.5% methanol) were analyzed by comparing with relevant literature, SciFinder, PubChem, MassBank, TCMSP, TCM-ID and
other databases. The blank serum, administered serum and Tianzhi granule extract were compared to analyze the constituents
absorbed into the blood. RESULTS One hundred compounds were preliminarily identified from Tianzhi granules, including 46
flavonoids, 8 organic acids, 8 alkaloids, 6 terpenes, 6 coumarins, 2 quinones, 1 steroids, 7 glycosides and 16 others. Based on
it, 10 prototype constituents absorbed into blood were identified preliminarily, including genistein, melatonin A, chrysin-7-O-
B -glucuronide, apigenin-7-O-glucuronide, wogonin, 6-O-methylbaicalin are flavonoids, 2-hydroxyquinoline and isonacolline are
alkaloids, 7-hydroxycoumarin is coumarins, l-indanol is others. CONCLUSIONS 2-hydroxyquinoline, 7-hydroxycoumarin,

genistein, melatonin A, isonocolline, chrysin-7-O-B-glucuronide, apigenin-7-O-glucuronide, wogonin and 6-O-methylbaicalin may

AESTE 5 A AR5 o U H (No.22174032) : T & be the pharmacodynamic material basis of Tianzhi granules.
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TR AU 2 AR 4R DR PR ) T T P o T ARG 1) — e v
240, E T R B A PR R S F A s e
B WAL AET S AR DL M g5 BE R 12 R b 22
o FEA B AR BEERE A2 A R, fE R i L
FOV R BH H AR 25 R e 2 sk, SR 24 BT
FEFEH , A 0k T LA 3 2 = AR e i 2 D RE I 4R
ARG, 4100 A P % PR SRR A ph e B, Rl
AP R R AR E R I R 32 22 3097 R BE T i
S B 100 AR RSAEN (H 24350 o 1 AN
B, HOG T RAORL 1) A2 i A3 o A i i TR 70 o
W, B B — W I 24 i 5 (R Ak 2 iy, 18T B
2 Il E Bl P2 RN T A i vk

T R IR A 0L 1 - L MBS 55 - DU AR - AT B ] - H K
1% (UPLC-ESI-Q-TOF-MS/MS ) 4% A AH % T 3% 38 11 15 4%
WA TS E AR S, vl P A3 2] HAR S i o+ 55 1
WA RN B T2 A ., T LSS BIUE B A v i g o R o
Z WAy RIS AT R Mo bT . BAT, ARz AR
WL A AR 22 A AR 2 25 A AT i B 5 v, FLAE R
2RI 256 I IE S LA B A, ST, AT
5% % 'l UPLC-ESI-Q-TOF-MS/MS 4 A X6 K88 ik (14 4k
22T BN LS A5 7 50T, A Ay ) B A8 s
HI 2530 SRt RS2

1 #F
1.1 FEEE

B T £ 2 AR 45 LC30AD % UPLC X ( H
A% Shimadzu 23 7 ) \SCIEX Triple TOF 6600 % i i#{% (3¢
Sciex 23 ) ) \KQ5200DE I 4 8 75 Il 1 vk #s (R 1l
A BR A ] )  H2-16K AU & 275 3 5.0 AL ()
B AT AL SR A RN R ) L AL204 Y HL 1 RS- [ M-
FERI A () A FRA R o
1.2 FEHBSIAH

KA TOkL (L5 191003, Bk 5 g/4% ) H A5 % v il
2By A B IR AL s B R RN 2B 2 Sk i 2l , oAtk
YR b, K R alifboK .
1.3 3

SD /il gt R R B, AR (210 £ 10) g, HhESIH T 2
U X AL G B ) e i A AR A , 1R % T g vp e 24 K2
SEE B G LI S A 7V TIE S R SCXK ()
2019-0002, Fr A K BRI FR T = (24 £ 2)°C AHXTREEE
(55+15)% .12 h SEIE/12 h % BRAG IR 3R 55 v, 15 1k
B POK . KEGERNTERESE 3 d 5 R T35
2 FHik
2.1 ‘EEHMRIEEY

B 25 F AR < B35 A O Agilent Eclipse Plus Cis
(4.6 mmX 100 mm, 1.8 pm) ; FiL sl AH A 4 0.5% H R /K%
W, SN B S S, 6 B A (0~5 min, 10%B;5~10
min, 10%B—90%B; 10~25 min, 90%B—98%B ; 25~ 30
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min, 98%B—10%B; 30~40 min, 10%B) ; i # & 0.3
mL/min; #7840 °C; HEFER 10 wLo B SRR T
iR H W 55 2 U5, 7 1 B BT R T e AR
TG m/z 50~1 000 ; 14 JiE M 55 15 )& by 550 °C 5 Wi %%
LR R 80 eV 5 fi B O SR SE AU | filf Fi BB >
(30 +15)eV; M %5 A4 1% 7124 50 psis AT AR
2 MY H 7124 50 psi; B FAUARRY 3R 30 psi; W55 HLE
5 500 eV; TOF-MS F1 TOF-MS/MS fitj 2 FL I 7] 43 51 4
250,80 ms,
2.2 REHHREEHH &

A B FRE KB UKL 7.5 g, i A 50% F % 50 mL %5
fift BB (TR 120 W, J5%R 40 kHz) Kb B 30 min, ) 12 000
r/min 5.0 10 min K 52 0.22 pm €3, B 10.0 pL
JEW HEA T UPLC-Q-TOF-MS/MS J3H7 , %5 HAb - 47 o

PR ERBENL A M X R N2 2540, B 5 K. 442y
20 R L 1 R ORI K P (1.5 mg/g) , % HRZH K B
B AR AERK B H 2K AR 8 h, 22252y
Tdo RIREGZ 1 h)a MRS 1% (0.001 5 mL/g)
JPRIF R B, T8 Sl R A 1A, LA 3 000 /min 250> 30
min, B2 5 PR AFFE —80 °CYkAE .
2.4 MEHEARLES SR

Shy sk G AAR 22 ST R (R SE A K X RRZEL RN 25 25 4K
BRIV 3 A T A N A IR A o A i O 4 1Y) A
RA LG A5 0.3 mL, IIA ZJE 1.5 mL, % i€ 5 min Br 2285
F %, T4 °C R L4 12 000 r/min 250> 10 min, B | 35 W78
30 °CF B L 28 K THE o B T 5 i 5% B 1 FH 75%
CNE 100 wL i A, D8 E o BT AR A T 4 °CUKA
H, T UPLC-Q-TOF-MS/MS 434 , %58 H AL
25 EInHIELIELTE

fdi FH MS-DIAL4.60 “TAE R RAEEE , i A ] 5 K
JBR AT AT A A5 v RE 2R 5C A% SCHR AT SciFinder (https : //
scifinder. cas. org) . PubChem (https://pubchem. ncbi. nlm.
nih.gov/) . MassBank (https : //mona. fiehnlab. ucdavis.edu/) .
TCMSP (https://old. temsp-e. com/tcmsp. php) . TCMID
(http//www. megabionet. org/tcmid/) , TCM-ID (http//bidd.
nus.edu.sg/group/TCMsite/default.aspx) .TCM Data-
base@Taiwan (http//tcm.cmu.edu.tw/) 555038 B XL &4
HIZFR T BRI 5 i5 (CAS 5 ) (A 2l
GE BT, HIBUEMR LS YIRS it S
BB Ir TR L, IR 0 T TR 22 E £ 10X 107°
A L& /e e i nl BB AL &9 . BT il e A
P Bt A5 2, TR T IR s 4R H R i ol B, O 2 22
BB R R ATV )® o X s i i (A X iR
KB 45 24 1037 (B 25 25 20 KRR A1 R B DR Ui
PR o B 0 1 DA B 2 B R e S A DG AR B AL AR
AT AT .
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3.1 WERSHH

R O B OB AE T 2 TR 1Y B8 - It 1 DL
BIL, R I B A B 7 o [MAH—H.O]
[M+H] . [M+Na] . [M+NH,]".[M+K] ", 2% 5 H 1004
B, AL 4G 46 B 8 A HLIRZS .8 A Wmsk |
6 NHEZE .6 N R 2 A AR T AT
R 16 N HABZE . R 28 AN WAL G4 CEL N pERE A =
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FESORIR LR 1,

7.0X 104
6.0% 10
. 5.0X10
-m4ox1o-
“’soxmf
= 20X 107
1.0X 10

= {—

0 T T
0

5]
—
IS

I R IGH; 1T

15 20 25 30

t/min

+ 509 1 i

Bl XEFHENREEEFREAXTHIEFRE
F1 REBHHLEWRIEES KR

B JANTra=) . o ) 2}%3&
I LT ﬁi LR e WA B AW o
1937 [M+H] 2900790 2910879 378 207.0930.189.081 2181075 8,179.096 8,177.0%45 L% CsHiOs BEE HET b P [6]
201002 [MH 3020427 3030502 —099 303.098 7,257.0829,229.083 7,137.078 2 fits: % CllO; B JIFBE K B 2 R 5 EEREAE T (6]
31165 [MHH] 4481006 4491070 —3.12 294.6259,287.0929.258.0782,231.0992 ARET Callu0y HEE - 7]
4 1204 [MH 4640955 4651020 —2.80 303.092 1,285.0739.257.0700,247.0000,229.082 1 424 Hfs ColluO FE 0 L fh IR Z5 A [6]
51204 [MHH] 6100534 6IL1614 033 303.0917,127.0537,97.0405.85.0405.710580 AT CotlOs FRRE  HL0 S0 BIE AR G F it [6]
61204 [MHH] 7562013 7572186 —066 413.1485,303.0970,85.0419 B E -0 M-(1-0)-0-RZHH  CoHy0, HEHE
701206 [MAH] 3020427 3030505 0 303.0946.285.0810,0740874.220.084 2,165,043 4 Ffi% CH0, HEE - 8]
§ 1220 MH] 4460849 470015 —2.68 283.1228.271.0989.235.1080 FEEE1-0- R IR CaliOn FHE W TE
91255 [MHH] 3180376 3190445 —282 319.0880,273.0730,271.0849.2450802,179.0669 Hth% CH0, HBE  FHE KK [6]
101255 [M+H] 2720685 273.0751 —439 277.1217,277.0963,153.0374,147.061 5 % CoH0: HEE R U
111305 +H] 5941585 5950655 —1.34 287.055,85.0418.71.0592 KREET0-2FE Coll0s BE  HOHE 0]
121305 M#H] 4780111 4791207 376 317.1078,302.0882.153.040 6,145,070 4 FREES-0 4 Coll0,, HHE [10]
131305 [M+H] 6241690 6251796 448 317.1078,303.0572,302.083 3 Kl Cully0 HEIE  gifH 1]
1401388 [M+H 2840685 285.0752 —386 285.1163.270.090 0,253,121 0,211.141 1 ?F%?A C0s HEE HA 12
15 1400 [M+H] 3020427 3030506 033 303.0043,285.038 1,257.0810,229.0819.215.0635 KEHSZ | CH0, HEE HA ]
16 1456 [M#H] 4621162 463.1216 =518 301.1090,286.0932.221.8511,109.1172 miﬁm Coll0, B HA [14]
171605 [M#H] 4301264 4311351 209 395.1935.269.1125.,245.1499 e CoHy0, HFE - [15]
181628 [MHH] 4760955 4771029 —0.84 301114 0,286.0862,258.083 2 6-0-FHFA T Coll0, HEE  HA
190 1740 [M+H] 4601006 4611091 152 285.1183.270.0920 WA Coll0, HEE  HK [1e]
20 1756 MH] 2540579 2550657 0 255.1003.207.0868,153.0407 HiZ CoH0, HEE  H5 MET [

2001756 [MHH] 4300900 4310974 —093 380.0586,255.1025,153.0372,129.02 6 HIZ-T-0-B BRI IR CHi0, EEE -
201784 [MH] 4460849 4470930 152 285.1156,271.098 1,253,082 5,123.0253 B CaHiOy B B W IR [16]
231832 [MHH] 3140790 3150842 —825 315.1296,300.1064,285.080 4.282.089 0,149.084 6 cirsimaritin CoHO, BEE X 18]
21900 MHH] 3460689 3470755 —346 347.1336.332.1082,319.659 1,314.0842 HERSEN CoHuO, HEE 5 [13]
25 1921 [MHH] 2860477 287.0538 —592 287.0952.273.8289.,153.0458,135.273 8 ARHE CHi0s HEE  HLHE 6]
2% 1927 [MHE] 3740002 3750072 =213 375.1530,360.1360,345.1102,327.0972,197.038 8 #fi%-3,7,3' 4T Cols0; B
071983 [MHH] 2840685 2850775 421 285.1162.270.0899,267.098 1,242,095 2 A% Coll0s BEE HGF R BDR B IR0 [16]
280 2042 [MHH] 2700528 2710612 221 271.0981,253.0893.243.1023.215.1002,153.0406 4 R CoHOs HEE R BT [14]
292075 [MHH] 2860477 2870560 174 287.0952.259.0980,165.041 1,153,038 8,121.0450 iz ClloOs HEIE R FlE METE AR BB T [15]
300 2222 MHP 3000634 3010703 —299 301.1211,286.086 0,183.0448,168.0309 AR IR Cl0, HEE HA
30 2332 [MH] 3000634 3010706 —199 301.1136.286.083 4,258,094 1,241.083 1 diosmetin Cll:0, BEE HX 9]
30 2456 [MHH] 3440806 3450970 —1.16 345.1466.330.126 6 6-FRE-LZ -3, 6,4 - = AR CsHe0, HEE - (20
332615 [MHH] 3741002 3751074 —1.60 375.1637.360.1332.345.1100,327.0046,227.085 1 A5 HE [ CoH0, HEIE  #A [16]
342906 [MH] 2820892 283.0955 —530 283.1336,267.1022,251.0975,227.140 1 14 - R CoH0: HEE -
35 3208 [MH] 2980841 299.0913 —201 299.1297,284.1048,189.194 7 FERET AR CoHOs HERE HOE
36 3309 [MH] 2980841 2990921 0.67 299.1243.266.090 0.248.1100,239.104 7,166,045 1~ 5-Fke6,7- A CoHu0s HEE WX
37 3481 [MH] 2920736 2930803 =375 293.1249,278.0944 Karanjin CoH0, HEE -
38 637 [MH]  188.0473 189.0538 —6.88 189.081 1,161.0815,146.0574,133.0845,131.064 0 % CHO BE -
393507 MHH] 2961412 297.1486 —135 297.1911,282.1614,279.173 6,268.146 32541219 (/15 Coll0; BEE - (21
4037 [MHH] 267098 268.1041 —1.86 268.1519.136.0798,57.041 1 it CuHuNoO, EFIHR KRR S [13]
4593 [MHH 3131314 3141385 —223 314.1838,206.1477.255.001 8,178,108 4,122.238 3 N-R st BUEERR e CHNO, SRR —
40 818 [MHH] 1450528 1460600 —4.11 146.0770,128.0694.118.0810.91.0699 2-FSun CHNO 9wk Witk
41285 [MHH] 3680736 369.1808 —163 369.2330,351.2219,267.1855,160.098 5 G CaluN.O: 1 i [22]
401382 [MHH] 3541943 3552006 141 3262180.212.1597,144099 1 ST ColaN0s 1B i
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&gkl

it BT i [ Z= . y , 5%
g} W B4 HBE SWE o FERRET iz fead i 3 it
45 1492 [MHH] 3691576 3701674 540 370.2233.352.2079.336.1761,290.134 5,188.098 3 ilkcifkt CalNOs A7 — (23]
46 2780 [MHH] 2851365 2861440 —105 286.1848.201.0809,187.1311,135.1082 il CoHNO, A — 4]
47500 [MHIT 2880845 289.0923 0 289.1579.195.8766,127.0551,109.0423.85.0365 Mk ColOs BHFE  H5T Hilk
48 917 [MHH] 4321268 4330361 346 271.0914,145.0653,127.0583,109.0423 tachiogroside B Coll0n W HiiE (23]
491035 [MINH] 6822473 7002853 504 341.1883.331.1642,323.186 0,271.1353,175.098 5 M~ ittt ColloOy TP AP [26]
5001096 [MNH] 7422684 7603051 303 351.1661,339.1749.235.116 1.217.1177.205.1127 T &M mmvafes Cullys BT ALf [26]
51 829 MeNa[ 3741213 3971138 680 235.0944,217.0824.189.0829,104.084 7 VAR Cell:00 W HfET (7]
50 896 [MeNa' 5501898 5731784 =200 5732639.541.2242.5112093,365.1625.347.133 7  HiEF-A-D- FAERUREHF CalOs B HEF R 1
531039 [MHNH,) 3881369 4061711 —049 209.1089.191.098 8,181.1134,177.078 1,159.0666 5 4 CothOy W5 fEF MM gt [12]
541750 [MH] 3002089 3012162 —166 3012572,283.2425,2952459,245.145 7,207,210 1 BRI ki Calls0, B -

55 2281 [MeNH,] 4802723 4983039 —5.62 319.2705.301.2499,273.2512,234.209 0 FLENE Cull0y %

56 537 MH] 1760473 1770543 —452 177080 0,149.081 2,134.055 0,133.084 6,121.0806  EHFTE Coll0; FURE - [26]
ST 739 [MHH]T 1620317 1630389 —3.68 145.0485.135.0634.117.0510 TEEETE CHO; FEEE i 8]
58 829 [MeH] 2160423 2170490 =507 217.0762,189.079 0,173.0974,155.0922,19.1450  -EAMIER ColO, FUFE -

59 1474 [MH] 2060579 2070649 —3.86 207.0988,192.0659,164.065 6,175.0654,147.0663 5,7~ AAFTEZ Cill0: FHES -

60 1754 [MH] 2060579 207.0650 —338 207.1029,192.068 0,191.060 1,179.094 8,163.0554 6,7~ fEHERTZ CHO, FEEE NI

61 1772 [MHH] 2460892 247.0981 445 247.1292.229.1170,190.089 5.187.097 0 ZRIfE CH0, FEEE - 27
62 740 [MHH] 3540951 3550017 —338 163.0626.145.0468,135.061 8,117.0479 IR CllOs AT 5 A S0 fiF [14]
63 894 [MH] 2080736 2090809 —239 209.1090,191.0970,177.080 1,163.096 7.148.0687 3,4~ EAMER Cil:0; S -

64 1368 [MH] 1940579 1950658 051 195.1292,177.0782,149.078 8, 145.046 8, 117.048 0 FIfRA ColiOs AU B2 IR R g5 BT (4]
65 2349 [M:Na' 9265239 9495137 0 8155924.525.2249.507.200 7 445201 5 kaikasaponin 1T Calls0 K% WL

66 300 MH] 1350545 1360616 —5.14 136.0813.119.0512,109.0629 [ CHNs  FbZ K (28]
67 347 MH] 1230320 1240391 —564 124.0568.96.0614,80.058 8,78.0440,52.0052  ffifi CHNO, Hb%k  Hik 8]
68 537 [M+H] 1660630 167.0693 —8.98 167.0916,149.0845,121.082 1,103.0678.81.0806  FHiB CHO, % f&T [6]
69 695 [MH] 1340732 1350797 —9.62 135.0994.117.0844.107.0980,93.0815.79.0664  1-iE CHO e

0 818 [MeH] 2040899 2050971 —293 188.0984.170.0850,159.1126,160.0929.146.081 1 L-{4H" CHNO, % - [
T 946 [MeH] 2461368 2471444 —081 188.0966.170.0834,146.0813.144.102 1,143,091 6 lenticin CHNO, il — 9]
70 1786 [MH] 4982002 4992059 —421 337.2006.267.1504,265.1360, 171114 8,144.101 8 KA TFHBEN ColloNO; b 4

311 EENZRIAEY AR EH 46 IS 312 AWVIRIMEEY AR ILEE 8 A LIRSS

G, %A Y FEE LU MAH] i T8 T A
16, H Z e CO H.O  CH, 251 1, A3 it & A 33 4k
IR - B 7R i g 4 8 BGRE R  F , BE R
BEELIE B [M+H—Gle] IR EYERE B 1. DL 1354k
BB, HE Sy T 3 iR miz 625.179 6 [M+H]", #E
W5 F AN CoHuOwo HBE 22 143 F Rha #1143 F
Gle, 135 m/z 317.107 8 [M+H—Rha—Glc] FOHEH 551,
P2 CHa A2 1 m/z 302.083 3 [M+H—Rha— Gle—CH;]’
BORE B, Bk 25 14 CHLA5 8] m/z 303.057 2 [M+H—
Rha—Gle—CH.] R 25 SARSCSCHR" Lot k]
HORKAN o AR AR LA 2,
0 | OH ;I
NS

miz 302.083 3 -

- —Rha—G Ic
9] HO

O m/z 317.107 8
OH

Az
OH
HO' O Oh

OH

KLFEFEESFE T TR RET 2

~CH;

'(:j"o

OH o ©

AT

m/z 625.179 6
OH

()

(e)
m/z 303.057 2
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&Y, ZRAE Y £ LU MHH] 5 T8 T8I 7
. Lhe2 S G W b, Ky T8 71N m:z
355.101 7[M+H]", #EW HA43 78 CioHisOso R 1
A4S TR ) m/z 163.062 6[M+H—C-H,,06] B % F
BT R HER 14 F HO I M m/z 145.046 8 [M+H—
C:H..0s—H:O W 81 7390 i i B Fik g &k
13 COIE L m/z 135.061 8[M+H—C;H,,0s— CO] 1%
H BT RE R 25 1 F HO T m/z 117.047 9[M+
H—CH:0:—CO—H.O] MIHEF B T 55 ik %t
Fb, $HE T H R o i (46 I )

3.1.3 AU AY AR IS E 1 8 A
WEW . LLa3 5 &Y e, e+ 5 11 miz
369.180 8[M+H]", #EI H 4>+ X CuHuN:Oso HF 25T
TERE F B 1R miz 351.221 9.,267.185 5.160.098 5, 437l
%t % [M+H—H.0] " . [M+tH—H.0—CH,0.] " . [M+H—
H.0—CH.O,— CHN] W 3 F o 505 SCRR™ % L,
HED LA WA . LIt 7R LI 3,

CH

I
K}C%@ -H,0 :5:,\?9@{&1402 O\KS\:S ~C7HyN <I<
\\

CH,
m/z 369.180 8 m/z 351.221 9

B3 EHEMEAELES TR TARHNRFEITRE

m/z 267.185 5 m/z 160.098 5
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