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Rapid Identification of the Chemical Components of Mongolian Medicine Sanzi Powder by
HPLC-Q-Exactive-MS/MS
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ABSTRACT: OBJECTIVE To quickly qualitatively analyze the chemical components in Sanzi powder compound
prescription by HPLC-Q-Exactive-MS/MS. METHODS SHIMADZU GIST C;3 column(4.6 mmx150 mm, 5 pm) was used,
using 0.1% formic acid water-methanol as mobile phase with gradient elution, the flow rate was 0.5 mL-min™', the column
temperature was 30 ‘C. Under positive and negative ion modes, the primary and secondary mass spectrometry information of
Sanzi powder was scanned. Qualitative attribution of each component in Sanzi powder was carried out based on the mass
spectrometry information, molecular formula, and retention time of molecular ion peaks and fragment ions analyzed using total
ion flow diagrams, combined with the molecular formula and structural formula searched in the Chemspider database and
references. RESULTS Based on the analysis of the mass spectrometry cleavage rules and references of various components, 95
possible chemical components were preliminarily inferred, including 39 phenolic acids, 20 tannins, 9 organic acid esters, 5
monoterpenoids, 12 iridoids, 8 triterpenes and 2 flavonoids. Among them, 57 components were from Chebulae Fructus, 30 were
from Gardeniae Fructus, 10 were from Toosendan Fructus, and among these compounds, rutin from Chebulae Fructus, Gardeniae
Fructus and Toosendan Fructus. CONCLUSION The HPLC-Q-Exactive-MS/MS detection method has good separation and
high sensitivity, and can quickly and efficiently infer various components in Sanzi powder. It establishes a fast and efficient
analytical method for identifying the chemical components in Sanzi powder.
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Fig. 1 Total ion flow diagrams of Sanzi powder(A) and the omitted ingredients of Sanzi powder[Chebulae Fructus+Toosendan
Fructus(B), Chebulae Fructus+ Gardeniae Fructus(C), and Gardeniae Fructus+Toosendan Fructus(D)] in positive ion mode
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Fig. 2 Total ion flow diagrams of Sanzi powder(A) and the omitted ingredients of Sanzi powder[Chebulae Fructus+Toosendan
Fructus(B), Chebulae Fructus+ Gardeniae Fructus(C), and Gardeniae Fructus+Toosendan Fructus(D)] in negative ion mode

m/z 337.02090 . m/z 300.999 45 (HHDP) . m/z
275.020 14, m/z 169.013 31 B K& T, 456
EW 0. REAE . R GRS X
A EEXTEE SR, BIAMEA Y 60 i A", i
IR ] REM AR UL 4

323 B AESEFEAT, 47K
C16Ha6Os [ 53 F B TN m/z 347.168 55, 22k Glu
(CeH1206) 1 HoO 155 m/z 167.105 87 [T 25 -,
CEATEA R B R, MG ME R,
jaminoside B, jaminoside D, jaminoside G +&[q] 4}
SR, TS E BRI AR, K OR B ]
Jy 2827 min WK 51 % %€ N jaminoside B B
jaminoside D 1{ jaminoside G, LA jaminoside B &
i, WIRERRRIR AR UL 5,

324 IGHTERE BB R R T A R
WMy, FEA 4 B8R IRIEmEGS
TR PRIBIERE LTS . LT K i 15 A0 R S Tk s —
ARRETRR . ZRA VN 2 PRI 2 s IR Al B 22 25
FREAL . AL S B 3R R RIS AR A 2 1 05 A IR R AL
G EIEE PRI EIR, 70130 C17H40,0 1
BTN m/z 389.142 40[M+H]", Z 2% CeH,0Os
133 m/z 227.096 01 I &+, FRK H0 152

-3008 - Chin J Mod Appl Pharm, 2023 November, Vol.40 No.21

m/z 209.079 73 B & ¥, FRK CHO; 15 2
m/z 125.095 86 MBS T v, LRG0 (5 B SRR
B, MM ER, BREEA 38.62 min
(R % 2 AR e, RTREI RIS 12 WL 6.

325 =K SRS YR A A
Z W —R b2 E sy, WRHETEMEENRS, &
A2 MNBEF 3 B3R 3] 170 D =254,
HrpDtriEw 28 =GR 2, g 28 =05
— R R EA 4,4,8- = H - 17- 0 £ k5
BRI A W s AT A W 0 RRR . SCRERR S DU R =
il , AR SE R AT 4 R DU SRR AU RN C IR IR,

JARZR S )R v DU B 58 3 Ay v 25 80— 254k
A, EREFEEUT, B8 m/z 573.238 10[M-H]
Mo+ 81, %K CHCO 1538] m/z 531.224 79
MR BT, 4iaGWm a1, M.

TR B 5% R S A e X 25 21, BAME SR
NBEM B AT e 2 e LR 7.

3.2.6 FEEIZE  EEIZRIL AL 2- RO R E N
BERZ, Wb BV S M A R . LR RN
il B B 2R A S ) s i, FE U TR K
N, KINF] m/z 463.087 25 (15 T T Ig, — 2R
B E 2O T 0 A & AR ST m/z

R E I 252 2023 4F 11 H 4R 40 545 21 1Y)



Rl RY=—FTRIUFRLPER

Tab.1 Identification of chemical constituents in Mongolian medicine Sanzi powder
e - . - s RO 21 . R e s .
b AW wmin R SR SR éﬁ * WAET 1’*;0%2 S 432 Sk
uE
1 7" 4.99 CH;Os  191.05501 191.055 60 [M-H] 173.045 7, 127.038 81, 111.044 14, 93.03330  0.585 H [z [13]
2 2,3,(S)-HHDP-D-#j 543 CyoH 5014 481.06128 481.063 39 [M-H] 300.999 39, 275.020 11 2108 H g [14]
i
3 34-TRIRHImE 553 CHeOs  137.023 32 137.023 38 [M-H] 109.028 34 0.059 Z Wk [10]
4 FEHm 5.54 C;H00s  173.04444 173.044 68 [M-H] 155.034 00, 137.023 38, 111.04398, 93.03326 0230 H [ [13]
5 JERR/ SRR 6.10 C7HyOs  173.044 44 173.044 54 [M-H] 155.034 01, 137.0234, 111.04400, 93.03330  0.090 H pE; [13]
6 iR 11.01 C14H ;201 355.029 58 355.031 16 [M-H] 337.020 90, 293.031 37, 249.040 56, 205.05017, 1.572 H [izjg [15]
161.059 78
7 6-O-% A 11.27 CisHigOr 33106597 331.067 60 [M-H] 271.046 20, 211.02443, 169.01329, 125.02341 1.627 H g [13]
8 2-0-1% & TBEH 4 1343 CisHigOr  331.06597 331.067 81 [M-H] 211.024 43, 169.013 32, 125.023 16 1873 H Mg [13]
9 1-0-B & TEEHZE 1491 CisHi6010  331.06597 331.068 48 [M-H] 211.024 46, 169.013 28, 125.023 28 2507 H e [13]
10 7 anss 15.60 C34H»O2» 781.05189 781.056 40 [M-H] 600.991 39, 300.998 81 4502 H g5 [16]
11 5.5 0 o 1592 CeHgO;  125.023 32 125.023 30 [M-H] 78.957 82 —0.021 C g [17]
12 BaETrm 1597 C;HgOs  169.013 14 169.013 31 [M-H] 125.023 28 0.160 H g [18]
13 R REHHR I C/AHE 16.58 CagHasOs0 1 083.058 161 083.062 87 [M-H] 781.054 69, 600.991 52, 450.005 36, 300.999 15, 4.705 H ¥ [19]
Je IR D/ A 273.004 46
H
14 T/ 17.39 Ci4H12011 355.029 58 355.031 71 [M-H] 293.030 73, 249.040 04, 205.050 28, 161.060 15 2.122 H [ [15]
15 PR/ AR A 18.23 Ci4H12011 355.029 58 355.031 68 [M-H] 293.030 94, 249.040 57, 205.05020, 161.05981 2.092 H Pz [15]
16 13- T2 HfE/11- 19.12 CisH1401 369.045 23 369.047 30 [M-H] 353,032 50, 337.021 12, 205.050 23 2062 H fpfg [20]
] 2475 FH i
17 A3 BB C/AHE 19.62 CagHagOso 1 083.058 16 1083.059 94 [M-H] 781.056 27, 600.991 70, 450.994 87, 300.999 48, 1.775 H #Ef5 [19]
W HTHER D/ A 273.004 36
1“‘:":
18 3,6--O- W FHiFE 19.74 CyHyOrs  483.076 93 483.079 77 [M-H] 331.067 78, 313.057 04, 211.024 17, 169.01332 2.838 H [z [13]
-B-D-Hj %G
19 ke 21.70 CigH24011  391.126 34 391.126 37 [M-H] 229.072 11, 185.081 34, 167.070 71 2883 Z W (21]
20 (O)-FEER 4-0-%1r 2179 CiyHiOy 3250554 325.057 13 [M-H] 169.013 35, 125.023 34, 93.03329 1722 H g [13]
FRRER/(-)-2F R
3-0- B FRRER/
()-FFHR-5-0- %
B
21 1330 F 3R S /11- 22.24 CsHi401p 369.045 23 369.047 21 [M-H] 353.032 14, 205.050 17 1972 H g [20]
724 F iR
22 terflavin B 22.35 C34Hp402,  783.067 54 783.071 78 [M-H] 631.060 79, 450.995 21, 300.999 05 4232 H g5 [16]
23 terflavin B isomer 23.05 C34H240,;  783.067 54 783.074 95 [M-H] 631.059 69, 450.995 30 4232 H #g [16]
24 (O)-FEEER 4-0-Bfr 23.28 CiyHiOy 3250554 325.057 53 [M-H] 169.013 31, 125.023 26, 93.033 31 2122 H g [13]
TR/ ()-ZF R
3-O- & BT/
()-FFHERR-5-0-%
B
25 JE LR 23.36 C;HO, 153.01823 153.018 36 [M-H] 109.028 34 0.125 Z #gF (7]
26 1,4-"-0-B & FBEH 23.96 CooHO014  483.076 93 483.080 35 [M-H] 331.067 41, 313.056 85, 211.02443, 169.01331 3418 H [Efig [13]
-B-D-Hi b
27 FRECHHERT C/ARE 23.96 CasHagOs0 1083.058 161 083.059 69 [M-H] 781.055 73, 600.991 27, 450.994 72, 300.999 15, 1.525 H ¥ [19]
SRR DI AT 273.004 36
-
28 (O)-ZEHR 4-0-1%fr 24.52 CisHi400  325.0554  325.057 07 [M-H] 169.013 32, 125.023 19, 93.033 34 1662 H g [13]
TRRER/()- TR R
3-0- B FRER/
)-FEHR-5-0-1%
JE R 7EN
29 |LIHEH HIEE 25.34 Cj7Hp0y; 405.139 13 405.141 72 [M-H] 359.136 02, 197.081 42 2582 Z I [7]
Tk i
30 (S)-flavogallonic acid 25.90 C;;H;0O13 469.003 76 469.006 13 [M-H] 425.016 24, 407.005 31, 299.991 55 2363 H ¥ [15]
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T A wmin R MWRE SRR it BT P K A% S
7
31 13- Z-0- W THEsE-  26.65 CyHyO14 483.076 93 483.07941 [M-HI 331.067 99, 313.057 10, 211.024 40, 2478 H g [13]
B-D-Hi% W 169.013 34
32 KpRiEE T 26.97 C41H2g0p 935.078 50 935.082 52 [M-H] 633.074 77, 329.030 36, 299.019 96, 4013 H #5 [9]
275.020 08
33 LR H 27.37 CpH140s  285.06049  285.06195 [M-H]™ 153.018 52, 109.029 24 1456 H ®Emm (6]
34 3 4- " FRIEHEHIEE/S: 2740 C;HO;  137.02332 137.02341 [M-H] 109.028 34 0.089 Z mys [10]
LI
35 jasminoside B/D/G 28.27 Ci6Hy0s 347.170 04 347.168 55 [M+H]" 167.105 87 -1.644 7 ipiE [10]
36 W TR 30.92 CgHgOs 183.028 79 183.029 19 [M-H] 168.005 51, 124.01529, 111.007 83 039 H Tfpmg [15]
37 1,6-—-O-B B FHE3E- 3125 CyHyO14 483.076 93 483.079 13 [M-H] 331.067 81, 313.057 10, 211.024 44, 2198 H mfg [13]
B-D-Hi%WE 169.013 29
38 methyl neochebulanin ~ 31.63 CxHy30,9 683.109 01 683.113 16 [M-H] 481.064 48, 275.020 14, 169.013 31 4.141 H ¥ [15]
39 1,2,6-=-0-% & THEE 31.65 CyyHxO15 635.08789  635.09131 [M-H]™ 483.079 5, 465.067 99, 331.068 02, 3420 H e [13]
-B-D-Ti% 313.05725, 169.01329, 125.023 25
40 tercatain/tellimagrandinI 31.99 CssHyeHy, 785.083 19  785.086 24 [M-H]™ 633.070 25, 463.055 88, 300.999 48 3.041 H R [15]
41 2J5R 33.72 CiH1309 353.08670 353.08875 [M-H] 191.055 57 2041 Z s [22]
42 IO TR 3419 Ci4H1 009 321.024 10 321.02579 [M-H] 169.013 32, 125.023 25 1.682 H fpfg [19]
43 5UBF-1, 10-7-0p-D- 3426 Cy3HyOs 551.19704 551.19421 [M+H]" 227.089 87, 209.079 83, 149.059 07 2837 Z JE [23]
L 7 26 A kil
44 1,4,6-=-0-T% BT 3535 CyHaOrs 635.08789 635.09119 [M-H]™ 483.079 62, 465, 06848, 331, 06775, 3300 H ppmg [13]
-B-D- A% il 313.057 22, 169.013 34, 125.023 34
45 jasminoside S/I 36.51 CyHisO1 493.22795 493.22522 [M+H]" 225.193 82, 207.064 12, 169.121 60 -2.733  Z g [10]
46 il L 50 36.61 CyyHxOps 633.07224  633.057 13 [M-H]™ 463.052 86, 300.999 48, 275.020 11, 2800 H g [15]
169.013 34
47 R 37.51 CoHgO, 179.03388 179.034 15 [M-H] 135.044 11 0265 Z Wy (7]
48 3.4.6-=-0-I% Tl 37.64 CyHaO1z 635.08789 635.09125 [M-H] 483.079 62, 465.068 48, 313.057 22, 3360 H fEpfg [13]
-B-D-i ik 271.046 36, 211.04527, 169.013 34,
125.023 34
49 1,3,6-=-0-1% & T3 3897 CyHxOis 635.08789 635.090 03 [M-H] 483.079 04, 465.068 42, 313.057 10, 2140 H e [13]
-B-D- & Hik 271.04599, 211.024 35, 169.013 31,
125.023 10
50 jasminoside S/I 38.07 CpHssO1p 493.22795 493.22504 [M+H]" 207.064 12, 169.121 54 2913 Z gk [10]
51 7 38.31 Cy7HpO19 651.08280 651.086 73 [M-H]™ 633.732 48, 481.062 04, 337.057 59, 3925 H g [15]
275.020 02, 169.013 26
52 e H 38.62 Ci7HpO10 389.14422 389.14240 [M+H] 227.096 01, 209.079 73, 125.095 86 2407 Z O[]
53 HUB TR IHRURE T 38.66 Cp»HynOu 521.186 48 521.183 23 [M+H]' 227.090 35, 207.136 90 -3252 Z W& [10]
54 g 42.56 CpH3014 521.18648 521.183 72 [M+H]" 227.162 73, 207.064 12 -2.762 Z e [10]
55 SO R IEXOHH /S 38.71 CH40s 227.09140 227.090 24 [M+H]" 209.080 02 -1.160 Z & [22]
AN Tt
56 FLLfY 4041 CgHgO; 151.03897 151.03905 [M-H]™ 136.015 53 0079 C s [17]
57 WA FRRZAS" 44.16 CoH,0Os 197.04440 197.04514 [M-H] 169.013 52, 140.010 59, 125.023 31, 0.690 H Tfpmg [13]
111.007 16
58 1,2,34-DUBEFEEA 4546 CiaHysOxn 787.098 84 787.102 17 [M-H] 635.090 88, 483.079 47, 331.065 61 3321 H @yme [13]
59 1,3,4,6-PUB 1L 46.63 CiaHxO, 787.098 84  787.103 03 [M-H] 635.090 88, 617.080 08, 483.081 39, 4.181 H fipfg [13]
iR 465.068 39, 313.057 3, 295.046 14,
169.013 31, 125.023 32
60 AL 46.78 CyHs02 953.08907 953.093 63 [M-HI™ 633.076 66, 615.064 33, 463.052 43, 4558 H 5 [24]
337.020 90, 300.999 45, 275.020 14,
169.013 31
61 124,6-UKETEH 4839 CiHyOxn 787.098 84 787.10150 [M-H]™ 635.090 88, 483.079 47, 465.068 39, 2651 H @ [13]
Bl 313.057 34, 295.046 14, 169.013 31,
125.023 32
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62 [ AN IGIR 49.1 CoHsO; 163.039 17 163.038 97 [M-H] 119.050 24, 117.034 59 0.199 H m [20]
63 jasminodiol/rehmapicrogenin ~ 49.83 C;oH;60; 183.101 57 183.102 01 [M-H] 139.111 85 0439 Z g [25]
64 1,23 6- Ut T A A 50.08 C34Hs02, 787.098 84 787.102 48 [M-H] 635.091 98, 483.078 64, 465.068 24, H g [13]
313.057 28, 295.046 26, 169.013 26,
125.023 32
65 1,6-di-O-galloyl-2,4-chebuloyl-g 50.94 C34H»30,3 803.093 76 803.096 98 [M-H] 633.750 06, 481.065 55, 337.020 51, 3217 H ¥ [15]
lucopyranoside/1,3-di-O-gallo 319.010 96, 275.02029, 205.05034,
yl-2,4-chebuloyl-glucopyrano
side 169.013 44, 125.023 21
66 tercatin/tellimagrandin I 53.02 C34H3602, 785.083 19 785.086 79 [M-H] 615.066 53, 483.079 86, 300.999 48, 3591 H ¥ [15]
275.020 17, 169.013 31
67 B I EA 56.34 C41H32026 939.109 80 939.105 29 [M-H] 787.101 44, 769.092 83, 617.080 26, -4.517 H g [13]
300.998 08, 169.013 31
68 11-(6-O-trans-sinapoyl-glucopyr 61.03 C27H340,3 565.191 56 565.195 07 [M-H] 325.093 35, 295.082 73, 265.072 14, 3.503 7 gk [11]
anosyl) gardendiol 205.050 17
69 BT 61.50 C1Hp010 375.124 82 375.130 74 [M+H] 275.078 67, 193.037 57 2167 Z e [10]
70 Hrin R EEAE IR H iR 62.48 C4oH36025 987.130 93 987.135 31 [M-H] 635.091 19, 465.068 48, 351.036 44, 4374 H gk (7]
169.013 29
T1 3 4-ZFRFLOE I b A 63.69 C;H¢O; 137.023 32 137.023 44 [M-H] 109.028 34 0.119 Z g [10]
72 L 64.32 C41H3,0,7 955.104 72 955.109 62 [M-H] 785.087 34, 617.08191, 465.068 70, 4898 H g [13]
337.021 00, 319.009 95, 169.013 34
73 ethyl 5-O-caffeoyl-3-O- 65.91 CoH3,043 587.175 91 587.177 31 [M-H] 194.946 08, 96.968 37 1393 Z g [26]
sinapoylquinate.
74 T 68.4 Cy7H30016 609.145 01 609.148 32 [M-H] 301.034 85, 300.027 98, 271.024 84, 3.309 H/Z/ #iffi  [6]
255.029 17, 216.928 21, 151.002 50
75 ST 68.63 Cy1H01, 463.087 25 463.087 25 [M-H] 301.034 73 0.148 Z &ER [7]
76 WAL 70.93 C14HeOs 300.997 89 300.999 57 [M-H] 283.996 61, 257.009 77, 229.014 31, 1.676 e [9]
185.024 32
77 3,5-Z-O-WMMEmBEZE TR 72.16 C55H24012 515.118 40 515.121 58 [M-H] 353.088 53, 191.055 57, 173.044 75 3178 Z g [27]
78 6”-O-trans-p-coumaroylgenipin 73.86 C3,Hy9017 695.218 17 695.219 54 [M-H] 225.076 64, 207.065 92 1364 Z ¥ [10]
gentiobioside ke
79 6”-O-trans-feruloylgenipin 75.32 C33H4p015 727.244 39 727.240 36 [M-H]+ 519.613 65, 194.946 08 -4.031 Z 5 [28]
gentiobioside Bkt
80 jasminodiol/rehmapicrogenin ~ 77.66 CioH;60; 183.101 57 183.101 97 [M-H] 139.002 93 0399 Z i [25]
81 4-O-sinapoyl-5-O-caffeoylquninic  80.42 Cp7Hy3015 559.144 61 559.148 01 [M-H] 397.115 05, 173.004 72 3393 Z e [29]
acid
82 10-O-trans-sinapoylgeniposide/6 81.05 C,sH34014 593.186 48 593.189 58 [M-H] 225.077 79, 207.066 88 3.098 Z I [29]
"-O-trans-sinapoylgeniposide Bkl
83 4-O-sinapoyl-5-O-caffeoylquninic 81.12 C7Ha5015 561.160 26 561.157 17 [M+H] 519.639 53, 337.090 67, 207.064 04, -3.097 Z g [29]
acid/isomer 175.038 18
84 4-0-(4"-O-galloyl-thammnosyl)  84.47 C57H»016 599.066 76 599.068 85 [M-H] 447.058 29, 300.999 42, 169.013 40, 208 H #gm [7]
ellagic acid 125.023 50
85 1,2,3-tri-O-galloyl-6-O- 85.12 C36H30019 765.129 75 765.125 73 [M-H] 443.099 52, 169.013 35 3.115 H i [13]
cinnamoyl-f-D-glucose
86 4-0-(3",4”-di-O-galloyl- 85.4 C34H402 751.077 71 751.081 73 [M-H]  599.070 50, 447.058 56, 300.999 45, 4011 H ¥ [7]
rhamnopyranosyl) ellagic acid 287.061 52. 169.1320
87 6’-O-trans-sinapoyl 86.08 Ca7H3601; 537.233 03 537.229 80 [M+H] 207.064 07 -3.238 Z Hah [29]
jasminoside A
88 toosendanal 86.15 C30H35010 557.238 12 557.234 68 [M+H] 500.877 08, 228.15837, 114.091 09 -3.444 C =jf [30]
89 JI|# % 86.2 C30Hi330,; 573.233 03 573.238 10 [M-H] 531.224 79 -3.688 C =i [12]
90 meliatoosenin P 88.73 C31H0O; 525.284 68 525.284 68 [M+H] 407.219 36, 389.208 89, 229.120 94, -1913 C =j§ [31]
211.110 64
91 FyTAE -3 90.17 C30HagO0s 503.336 71 503.339 32 [M-H] 485.328 83, 473.328 16, 409.331 89 2,604 H =i [32]
92 23-methoxyohchininolide B 91.51 C37H4401 649.300 72 649.294 25 [M+H]*631_283 08, 589.272 89, 371.198 33 -6.474 C =i [33]
93 1-decinnamoyl-1- 91.77 C34H4009 593.274 50 593.268 31 [M+H] 575.258 24, 557.25824, 531.867 19, -6.199 C =i [33]
benzoylohchininolide 489222 14. 308.124 05
94 meliatoosenin M/ 92.19 C34Hy09 599.321 45 599.318 15 [M+H] 407.226 93, 389.208 56, 147.079 73 -1913 C =j§ [31]
12-ethoxynimbolinin A
95 toosendansin C 92.64 C39H52010 681.363 32 681.358 46 [M+H] 679.504 88, 371.198 49, 313.156 19 4864 C =i [34]

T HONF; Z EF; C RIBT. IRERRSA X IR E R,
Note: H represented Chebulae Fructus; Z represented Gardeniae Fructus; C represented Toosendan Fructus. “indicated that the ingredient had reference
material information.
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A58 SN BRI LT 25, #AE A 75 A
S T S AT AR Rt ULIE 8.
4 g

5 2 = LLE J5 i 08 2R 8 IG R YT
R, HW R R A 2E R A, T
P2 97,0 i 11 7 A O K S R R e S o
2552 7 S0 B AN, A2 B 52 25 25 30 T
SLh BT R R . AR SR = I R
FHMRGZ I, EEAKIERRBUAR], HET
MU AR 2 FRECT 20, S50 R B R R R
St4r, M THRBUAEFIAK, N R R R
A REXT 24 14 P 43 32 AR R 1 53 18 A I
PR £ P R B 2

RS2 ] HPLC-Q-Exactive-MS/MS #A,
AR IS | S BRI 25 0F, T Hishl
TR & &, YA RE, DIEETFmR. &%
i Ay AR 1 M3 T A i 4+ 06 3 5 I B W T Hi
RS, ARG, XFMEOIEK, FE%ER

0 e
A9 _ Q"

miz 573.238 10
B 7 IR E 8P R R

Fig. 7 Mass spectroscopic cleavage pathway of toosendanin

OH OH
mlz 463.087 25
B8 REHENREEERRE

Fig. 8 Mass spectroscopic cleavage pathway of isoquercetin

R E AN 22 2023 4F 11 A4 40 4855 21 1

—C4H,00s
e

0.05%, 0.1%, 0.2%MH R, % ILKEE H R B3 fin
AT AR b e, {5 o 7 2 T P 2 ) AT
FEAK, SGER 0.1%H IR-H BB A sl . — ik
b 2 A, BEFRIE A, ZRECK, R
R PRI AT TE R BT T By 1k, FRmi AN
PN TE T 28 A 78 1 B PR By R AR 1k, il
PEHIE . T F 2 R TG

ARSI AT =TT S A gy, 38 I 4R
WEDI— . ZHBEF BT e VA E
2 155 06F BE G RN SCHRESE E X, a0 L i 24 A R
B, FE SRR S ES R 95 MMEsER
g7, EI S RBZM AR SGE L, STl s
AT VAJE R BRI 1 SR A I PR RN R T 2K
AT HE T SN IR Tk R B 2R . R
T EZH =W . R A HPLC-Q-Exactive-
MS/MS F AN =B o7 7 PR %5 oA,
Mrordkma, R MR, =Ty
SR AT R S B A, X R S 2k A
PR &I R EEAEH

. I
)kg _ :\:0

m/z 531.225 79

m/z 301.034 73

Chin J Mod Appl Pharm, 2023 November, Vol.40 No.21 - 3013 -



REFERENCES

(1]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

-3014 -

LEI L J. Quality control of Mongolian medicine Sanzi Powder
and preliminary study on serum pharmacochemistry[D].
Hohhot: Inner Mongolia Medical University, 2016.

XIA H M, ZHANG H W, BAI Y X, et al. Evaluation of the
quality of different batches of Terminalia chebula Retz. based
on HPLC fingerprint technology and grey relational analysis[J].
Chin J Mod Appl Pharm(*F E B LR FHZ42%), 2020, 37(12):
1448-1453.

SHI' Y P, KONG H T, LI H N, et al. Research progress on
chemical composition and pharmacological effects of
Gardenia jasminoides and predictive analysis on quality
marker(Q-marker)[J]. Chin Tradit Herb Drugs(-F &%), 2019,
50(2): 281-289.

WU R H, BI L G, LILI, et al. Study on hepatotoxicity
mechanism of toosendan fructus based on 16S rDNA
sequencing[J]. Chin J Mod Appl Pharm(" E B FH252%),
2022, 39(16): 2069-2074.

ZHANG L L, ZHANG H W, WU S K, et al. Simultanecous
determination of the pharmacokinetics of the active
components of San-Chen-pill by UPLC-Q-Exactive-MS[J]. J
Chin Pharm Sci("'[E242%: J3CHR), 2019, 28(11): 812-824.
JIAN P, QI Q, ZHOU K, et al. Study on rapid identification of
constituents of Tibetan medicine Terminalia chebular Retz. by
HPLC/LTQ-orbitrap MS"[J]. Mod Tradit Chin Med Mater
Med World Sci Technol(1H F-Rb2=4 AR-rh = 23010 1k), 2018,
20(9): 1627-1637.

WANG X Y, ZHANG L, WANG T Q, et al. Analysis on
chemical constituents of Gardenia jasminoides by
UHPLC-Q-TOFMS[J]. J Chin Med Mater("h#5#1), 2013,
36(3): 407-410.

LI Z H, XU J D, JU J M, et al. Chemical constituents from
water extract of Toosendan Fructus by UPLC-ESI-Q-TOF-
MS[J]. Chin Tradit Herb Drugs( ' & 24), 2015, 46(4):
496-501.

JUANG L J, SHEU S J, LIN T C. Determination of
hydrolyzable tannins in the fruit of Terminalia chebula Retz.
by high-performance liquid chromatography and capillary
electrophoresis[J]. J Sep Sci, 2004, 27(9): 718-724.

PENG K F. Studies on chemical constituents and biological
activities of Gardenia jasminoides Ellis[D]. Shenyang:
Shenyang Pharmaceutical University, 2012.

YU Y, XIE Z L, GAO H, et al. Bioactive iridoid glucosides
from the fruit of Gardenia jasminoides[J]. J Nat Prod, 2009,
72(8): 1459-1464.

XIE F, ZHANG M, ZHANG C F, et al. Anti-inflammatory and
analgesic activities of ethanolic extract and two limonoids
from Melia toosendan fruit[J]. J Ethnopharmacol, 2008, 117(3):
463-466.

ZHOU K, JIAN P, LIANG W Y, et al. Analysis on chemical
constituents from Terminalia chebula Retz. and Terminalia
bellerica (Gaertn.) Roxb. By UPLC-Q-Exactive Quadrupole-
Orbitrap mass spectrometry[J]. J Chin Mass Spectrom Society
(BEi#4R), 2020, 41(3): 254-267.

DING G, LIU Y Z, SONG M P, et al. Polyphenols from
Terminalia chebula[J]. J China Pharm Univ(* [E 258} K22
2), 2001, 32(3): 193-196.

PFUNDSTEIN B, EL DESOUKY S K, HULL W E, et al.
Polyphenolic compounds in the fruits of Egyptian medicinal
plants bellerica, Terminalia chebula and
Terminalia  horrida): Characterization, quantitation and
determination of antioxidant capacities[J]. Phytochemistry,
2010, 71(10): 1132-1148.

LIN T C, NONAKA G I, NISHIOKA 1, et al. Tannins and
related compounds. CII. Structures of terchebulin, an

(Terminalia

Chin J Mod Appl Pharm, 2023 November, Vol.40 No.21

[17]

[18]

[19]

[20]

[21]

(22]

(23]

[24]

[25]

[26]

(27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

ellagitannin having a novel tetraphenylcarboxylic acid
(terchebulic acid) moiety, and biogenetically related tannins
from Terminalia chebula Retz[J]. Chem Pharm Bull, 1990,
38(11): 3004-3008.
SUN J. Study on chemical constituents and processing quality
evaluation of Toosendan Fructus[D]. Jinan: Shandong
University of Traditional Chinese Medicine, 2009.
LIU Y Y, ZHANG H W, BAI Y X, et al. Study on HPLC
fingerprint and chemical pattern recognition of Mongolian
medicine Sanzisan[J]. Chin Pharm(*F[EZ45;), 2022, 33(3):
319-325.
LEE D Y, KIM H W, YANG H, et al. Hydrolyzable tannins
from the fruits of Terminalia chebula Retz and their o-
glucosidase inhibitory activities[J]. Phytochemistry, 2017(137):
109-116.
WANG J Y. Isolation and identification of terminalia chebula
components and comparative study of two separation
methods[D]. Hohhot: Inner Mongolia University, 2017.
CAI C J, ZHANG Z L, ZUO Y M, et al. Studies on the
chemical components of iridoids of Gardenia jasminoides
Ellis[J]. Lishizhen Med Mater Med Res(i% [# & [#2Y4), 2013,
24(2): 342-343.
WU X Y, ZHOU Y, YIN F Z, et al. Quality control and
producing areas differentiation of Gardeniae Fructus for eight
bioactive constituents by HPLC-DAD-ESI/MSJ[J].
Phytomedicine, 2014, 21(4): 551-559.
CHEN Q C, ZHANG W Y, YOUN U, et al. Iridoid glycosides
from Gardeniae Fructus for treatment of ankle sprain[J].
Phytochemistry, 2009, 70(6): 779-784.
AJALA O S, JUKOV A, MA C M. Hepatitis C virus inhibitory
hydrolysable tannins from the fruits of Terminalia chebula[J].
Fitoterapia, 2014(99): 117-123.
CHEN Q C, YOUN U, MIN B S, et al. Pyronane
monoterpenoids from the fruit of Gardenia jasminoides[J]. J
Nat Prod, 2008, 71(6): 995-999.
KIM H J, KIM E J, SEO S H, et al. Vanillic acid glycoside and
quinic acid derivatives from Gardeniae Fructus[J]. J Nat Prod,
2006, 69(4): 600-603.
HE W H, LIU X, XU H G, et al. On-line HPLC-ABTS
screening and HPLC-DAD-MS/MS identification of free
radical scavengers in Gardenia (Gardenia jasminoides Ellis)
fruit extracts[J]. Food Chem, 2010, 123(2): 521-528.
LI H B, YU Y, WANG Z Z, et al. Iridoid and bis-iridoid
glucosides from the fruit of Gardenia jasminoides[J].
Fitoterapia, 2013(88): 7-11.
YU Y, FENG X L, GAO H, et al. Chemical constituents from
the fruits of Gardenia jasminoides Ellis[J]. Fitoterapia, 2012,
83(3): 563-567.
TADA K, TAKIDO M, KITANAKA S. Limonoids from fruit
of Melia toosendan and their cytotoxic activity[J].
Phytochemistry, 1999, 51(6): 787-791.
ZHANG Y, TANG C P, KE C Q, et al. Limonoids from the
fruits of Melia toosendan[J]. Phytochemistry, 2012, 73(1):
106-113.
YANG J R, SUN F Y, LI Z H, et al. Chemical constituents
from Terminalia chebula Retz[J]. Nat Prod Res Dev(KIR=#)
W 571 %), 2008, 20(3): 450-451.
AKIHISA T, PAN X, NAKAMURA Y, et al. Limonoids from
the fruits of Melia azedarach and their cytotoxic activities[J].
Phytochemistry, 2013(89): 59-70.
CHEN L, ZHANG J X, WANG B, et al. Triterpenoids with
anti-tobacco mosaic virus activities from Melia toosendan[J].
Fitoterapia, 2014(97): 204-210.

Wk H 1. 2022-06-30

(BT . W)

[ B 2% 2023 48 11 28 40 %55 21 1



