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Component Analysis of Water Extract of Mongolian Medicine Agsa - 10 by UPLC - Q - Exactive — Orbitrap - MS

Ayisa, Daoligema , CHEN Yuanyuan , Sachula®
(School of Mongolian Medicine and Pharmacy ,Inner Mongolia Medical University ,Hohhot ,Inner Mongolia 010110, China)

Abstract: Objective

high — resolution mass spectrometry (UPLC - Q - Exactive Orbitrap — MS) method for component analysis of the water extract of

To establish an ultra — high performance liquid chromatography — quadrupole — electrostatic field orbitrap

Mongolian medicine Agsa — 10. Methods The chromatographic column was Waters Acquire UPLC HSS T3 C, column (100 mm X
2.1 mm,1.8 pm),the mobile phase was acetonitrile — 0. 1% formic acid solution (gradient elution),the flow rate was 0.2 mL / min,
the column temperature was 35 °C,and the injection volume was 10 pL. The data were collected in positive and negative ion
modes by the electric spray ionization (ESI) ion source, and the components were compared and identified according to the
retention time, accurate molecular weight, secondary fragment ion information and relevant literature reports. Results Sixty — four
chemical components were identified, including seventeen flavonoids, fifteen organic acids, eight terpenoids, eight triterpenoids, five
alkaloids, four coumarins, two vitamins, one carbohydrate, one nucleoside, one phthalein, one amide, and one aromatic aldehyde.
Conclusion The established method is stable and reliable,which can be used for systematic analysis of the chemical components
of the water extract of Agsa — 10,and can provide a scientific basis for its subsequent pharmacological substance research and
quality standard formulation.
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Fig. 1 Scanning images of total ions of the water extract of

Mongolian medicine Agsa — 10
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Tab.1 Chromatographic and mass spectrometry data of the components in the water extract of Mongolian medicine Agsa — 10 analyzed
by the UPLC - Q - Exactive — Orbitrap — MS method

i fﬁ) b M ifff m e WSAEET Mo
I 146 F2si(chline) CHNO =070 10410692 [M+H]* 86.096 36 Lhe (8]

2 L5 P CH igonelline) CHNO, — -0.06 138.05495 [M+H]* 138. 054 84,94, 065 04,92. 049 39,78, 033 74, 65. 038 75 A [9-10]
3 156 DL-KAB(DL - stachydrine) CHNO, 006 14410191 [M+H] 144, 101 84,126,054 91,84, 080 72,55.018 13 A% [10]
4159 L-(-)FR&[L-(-) - malic acid)] CHO, =201 133.01398 [M-H]" 134.01759,115. 00342, 71. 013 67,71.423 16 A (1]
50031 REm (chlklmlcamd) CHO,  -293 219.0049  [M+FA-H]" 137.02420,93.034 33,83.050 12,73.009 35 A [12]
6 239 E#sinse) CH0,  -2.44 ML10809 [M-H] 341.10291,179.055 77,179, 881 85 o [8,1]
T 28 kTR (pipecolic acid) CHNO, 0.6 130.0829 [M+H]* 84.08073 A [13]
§ 263 B&(nicotinic acid) CHNO, 020 124.093 [M+H]! 78033 78,80. 049 40, 106, 028 71 o (1]
9 270 BEMadenine) CHY,  -0.14 13606075 [M+H]' 136.061 74,119 035 17,93. 069 90 o [10,15-16]
10 297 JEE(icotinanide) CHNO =049 123.05523  [M+H]* 123,055 16,9, 044 27,80. 049 37 o 1]
I 328 F#ak(citic acid) CHO, -T2 19101939  [M-H]" 191,055 85,191.019 30, 111. 008 54 g [11,15]
10512 A3 (uidine) CHNO, =201 243.06075  [M-H]" 200,056 20,200. 073 35, 110. 024 53,152 012 04 A [18-19]
B 7.6 EATH(glicadd) CHO,  -176  169.01393  [M-H]" 169. 01398, 125.024 18 A [15]
141766 EobdkBA AR caliaric acid) CHO,  -L74 31L04031  [M-H] 311,078 61,149. 008 82, 125. 024 54 A (0]
15 1788 RILEE protocatechualdehyde) CHO,  -L79 137.0417  [M-H] 136.016 39, 136. 039 69, 108. 021 48 o 9,21
16 18,65 AR (gentiopicrin) CH0, -5 3550000 [M-H] 193.05019 B[]
17 19.04 D-(-)BR&D-(-) quinic acid] CHO,  -L7 19105577 [M-H] 127.03975,93. 034 34,85. 029 32,59, 01377 g (1]
18 19.07  BERE cryplochlomagenic acid) CHO,  -L58 353.08719  [M-H] 353,087 16,179. 043 18, 191. 055 85 A (1]
19 1919 %3 (lquiritin) G0, -L50 4118 [M-H] 25707126 8 [16]
N 19.66 B (cafleic acid) CHO,  -L74  179.03467 [M-H] 135. 044 95 A [8,15,2]
A 2010 AZEBL(+) - magnoflorine] CHNO,  -0.52 34216059  [M+H]* 297, 11191,282. 088 41,265. 085 60,237.090 65,22, 06749, 24 [9,21]

219.08037,191.08527
24 FTlutn) CHO0,  -14 609.14502  [M-H] 301,033 54, 178. 998 40, 151. 003 36 8 (U]
B 266 soliquiritigenin) CH0,  -153 257.08044  [M+H] 199, 04910 8 [11,5]
U6 FHEF(soliquiitn) CH0, =200 41711826 [M-H]" 242.05000,257. 07251 8 [16]
B 7-25E2E(T - hydosycoumarn) GHO,  -160 1610409 [M-H]" 161,024 19,133, 029 31,105. 034 56,117, 03445 5i% (5]
2% 2080 B (ellagic acid) CHO, =208 300.99835  [M-H] 185. 024 08,229 01379,257. 008 48,283, 995 85 A (9]
U9 FEEE (scopoletin) CHO,  -0.19 1930495 [M+H]' 178,006 02,150. 031 07,137.059.69,133. 028 38,122.036 26~ 5% [26]
B 016 FEA% solraxidin) CHO,  -0.67  223.0989 [M+H]* 207.028828,208. 036.44,190. 026 00, 162. 031 07,134,036 16, 2% [26]
105.069 76

29 18 b (keemplerol) CH 0, -L04 287.05472  [M+H]! 185. 057 83,211,000 00 8 [0
0 018 hEH-3-0- EAB(enplenl -3-0-miinoside)  CH0,  -0.68 59315063 [M-H]" 285,039 64,284, 03217 8 (0]
3 03 AAF-3-0- A8 (sorhametin- 3 - 0 - ntinoside)  C,H,0,  -0.78 62316101 [M-H] 315,050 38,300,026 64,271, 024 38,255.029.30,43.00945 %% [13]
N B EZH ebic aid) CHO,  -147 187.09731  [M-H] 169. 086 65,125. 096 95 A (8]
B0 FREfenlic acid) CHO,  -198 193.05022 [M-H] 193,050 22, 178. 026 84,134,037 25 A [8,15,2]
M09 E5EH ononin) CHO,  -0.8 #L13u%  [MeH]! 269, 080 57,254. 056 63 8 (18]
35 %24 AL (counarin) CHO,  -0.55  141.0439%  [M+H]' 103,054 18, 147. 044 01 2t [1,18]
36 2475 HE&R#Mbllicochaleone ) CHO -13T 285.07635  [M-H] 270.052.92,177.019 04,130, 031 95 8 [16,2]
31 5.2 #E & lquiritigenin) CH0,  -L7 255.06589  [M-H] 135,008 58,119, 049 98,91. 018 74 8 19,30
38 0518 EAAEligstilide) CHO, 0.00 19110666 [M+H]* 173,006 08, 143. 06476, 145. 101 17 o (8]
39 0507 4-PAFEE(4- methylumbellferone) CHO, =049 177.0453  [M+H]' 107,085 40,107, 049 11,91, 054 13 8 [15]
4 2545 FENERET (illodide A) CHO, =036 45535181 [M+H]! 453,335 36 EC
A 5.5 £ (nedicarpin) CH0,  -L20 2710916 [M+H 271,096 65, 161. 059 65, 147. 043 91 )
8 5.5 LEFEHclyeosin) CHO,  -L4 285.0154  [M+H]' 269, 044 16,270. 051 91,253, 049 32 &8 [10,16]
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Continued Tab.1 Chromatographic and mass spectrometry data of the components in the water extract of Mongolian medicine Agsa — 10
analyzed by the UPLC - Q — Exactive — Orbitrap — MS method

jy oh ppy ERECOREC WS 5 M i
] (min) (x107°)
B 5.6 B e CHO  -L8T 3504848 DM-HI 30103500,178.98 837,151,003 42 W
N4 AHERE gl GHO,  -0.58 469309 [MeH]®  469.33084,470.33398 ECINE)
5NN FEAAAEGuaolcon) CHO, -0 254 DWeH]T 159, 1674, 145. 101 18, 131085 53, 19,085 45, 105.0084 % (1]
6 B LEE(quillicaid GHO,  -LO08 48328 DMeHI 175 14828,119.08553 LK
a4 905 a-ARE-epeone) CHO 068 2000719 [MeH]® 20016376, 163, 11168, 145,101 23 BE ()
8 900 FA% ) GO0, <070 WA DNeHT 219 17419,201 16373, 159, 1674 BE %)
9 0955 £BLEE lmooetn) CHO,  -L03 20.006 [MeH] 203007 38 %)
0 388 R (heymhic acid) IO, -1 L3I DM-H 351.05634,821, 395 45,469, 3246 =% [16,37]
U5 (=) BHEEAHL( - ) - canophyllenc oxide] GO <030 2LI9% MR 1351067181098 52 (o)
N B% AKEcurdone) G0, -070 LIS DMeHI 219 172424,201 16379, 159, 11679 £E (%)
B B8 R piperine) CHNO, -0.54 28614960 [M#HD® 20105438171, 03840, 143, 04904, 13504303, 15.05409 4k [39]
S M0 RELR it acid) IO, -194 48134195 (MoK 487.34120,488. 3505 % W)
5 5.2 #EERRalinchadonea) CHO,  -035 300897 DNeHI' 121.00837,12103789 58 [16,%)
56 3536 a- L (- linolenic acid) C,Hy0, -0.93  219.316  [M+H*! 149,023 25,121. 100 89,93. 069 98 Ang 18]
119 (+/-)9,10- dhydrosy - 122 - octadecensic acd A0, -L8 332085 DMK 201 11288,170 10248 wa [13]
58 37.65 Q*Wﬁ%ﬂ(atraclyleno]ideﬂ) Gl 0, =077 23315343 [M+H]* 159, 116 76,133. 101 10,105. 069 83 #2  [¥]
9 I8 HEAE A lehydocosts tone) CHO,  -0.47  BLISS DM+HI 21312740,185. 13240, 13108548, 1906984, 105. 06985 &%  [40-41]
60 3858 £#EH(daboone) GHO,  -120 1066 [M+HI 337, 10681,295.06027,283. 06049 £ 0]
6l 4076 %8 iquidunbarc i) GHO, 004 45535199 DMH 455.35903,200. 163 57,119,085 46,93, 06979 =% (0]
6 090 HERE (18- dyeyrhetivc i) GHO,  -050 413468 NeH) 4533969 By
6 448 FHRR eaolicacid) CHO,  -055 4513603 DM+H 1201012,%.09% % 0
64 4700 HEEoleamide) CHNO =100 282.278 86 (M+H]* 282.278 78 i [8]

CsH,0 ]~ , B4+ B T U e B & CH,05 ™ A2 m/ 2
119. 049 98[M - H - C,H,0,] ~, #F — 24 2k 25 C,H,
P Hm /291,018 74[M - H — C,H,0, — C,H, ] -, 454 %4
ff FUEE B SCilk (19,30, BIAL &9 37 R H R Hon]
REMY 2 it 5 —gmk R UL 2,

A HUERIS W  JL 22 Y 15 RO MLER 2K 1 . LA AL
E 0 20 M, 78 B AT, AR B B E] 19. 66 min 4b
WIS HEA> F 25 F0 m /2 179. 034 67[M — H] -, #E H;
531 H CoHy0,, Fe Z 851 m /2 135.044 95
[M - H - CO, ], 45 & ik 2 fi AL 5 SCmk[ 8, 15,231,
TIAE G 20 Rz , ] fe i 2R 5 90
T WL 3, IS 33 S, AE B B TR L AR
BF ] 23,75 min 20D A5E 53 25 F U6 m / 2 193. 050 22
(M - H] #5708 C 0,004, B2 1 53+ H 3
e m/z178.026 84[M - H - CH,]~, Flii % 1 01
TEEARBIE R m / 2 134. 037 25[M - H - CH; - CO,] .
ShGSCHR8, 15,29 BN & 1 33 BT AR R , 2L R
FI AR 5 s P UL IR 4.

il 28 A T 8 ARG S Ay LB 52
) AETE B TR AR B I 1R] 33. 36 min AbINAHES> T

40

-H
OH

o -H
— =
OH o]

OH o

|

=
9

4>
A
J R 2E /% 1076
8 119. 049 98
4 135. 008 58
91.018 74 255. 065 89
0+ L - 1 m/z
50 100 150 200 250
B
feeg MR B, —AMiEH

B2 HBEFRATHEZRATRNRBERS ZRKFULEE
A. Possible fragmentation pathway B. Secondary mass spectra
Fig. 2 Possible fragmentation pathways and secondary mass spectra

of liquiritigenin in the negative ion mode
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A. Possible fragmentation pathway B.Secondary mass spectra
Fig.3 Possible fragmentation pathways and secondary mass spectra

of caffeic acid in the negative ion mode

OH OH
co,
H
\)ij\io
\ oH
A
Fiitff 2 /x 1076
2 193. 050 22
! 134.037 25 178. 026 84
0 T r r - L - L - mlz
60 80 100 120 140 160 180 200
B

A, THEHGEARIRR B, R RHEE
B4 HEFEATWHRBAEHONBEES _HRLEE
A. Possible fragmentation pathway B.Secondary mass spectra
Fig. 4 Possible fragmentation pathways and secondary mass spectra

of ferulic acid in the negative ion mode

BT m/ 2237184 88[M + H]* , I H» X H
CysHay 05, 25 10 F Hy,0 7742 m /2219, 174 24[M + H] *,
4o 2 0 F — CHy A m /2201, 163 79[ M + H]*#E
BT, HhE 10T —OH, 14+ —CH,C = CH"
Am /2159116 79[M + H] * W R B 1, 454 SCik[ 38 ],
WAL A 52 AR R, T BB 2R iR 12 5 =)
g S NSRS

SIS A 8 R LM B 54
g A AT D) B I TE] 34. 04 min A0 DN A5
3T T m /2 487. 341 95[M — H] - i H o 12X
N CaHygOs, — R B v 0 B 2 0 08 B 1 m / 2
487.342 10, 454 Fit Bt {8 i) SCik[32], 5

A
[ b 2% /% 1076
600 219.174 24
300 135.116 71 237.184 88
191.179 47
0+ L mlz
50 100 150 200 250
B

A THARMER B —ARHE
5 EBTERATEACMAGHABERE - RREE
A. Possible fragmentation pathway B. Secondary mass spectra
Fig. 5 Possible fragmentation pathways and secondary mass spectra

of curdione in the positive ion mode

]

A
[T bR /% 1076
2 487.342 10
1 488.345 25
0 T - m/
100 200 300 400 500
B

A TReeG LR ZE B, —RREH
Eo6 HEFERATHREERARNRAMBERES _RELEE
A. Possible fragmentation pathway B. Secondary mass spectra
Fig. 6 Possible fragmentation pathways and secondary mass spectra

of asiatic acid in the negative ion mode
fbG Y 54 IR R, v RE I 2 M B 12 5 9T g
UL IE 6,

A I Ny - SRS E S R AR WS A LK
EW 21 M), AEE B TAECE B A 20. 10 min &b
A5 UE ST 85 T m [ z 342.169 59[ M + H* , i H:
93 F N CooH,,NO, , 9 il s Hok L gl i, 7
HEWER B m/2297. 111 91[M - G,H,N] *, F-flii £
PERE R R AR B m/ z 282.088 41 [M -
C,H,N - CH,]* m/2265. 085 60[M - C,H,N - CH, - OH]*

41
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A. Possible fragmentation pathway B. Secondary mass spectra

297.11191
265. 085 60
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L
T T T
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Fig.7 Possible fragmentation pathways and secondary mass

spectra of magnoflorine in the positive ion mode
m/z237.090 65[M - C,H,N - CH; - OH - CO]* .m/z
222.067 49[M - C,H,N = CH; - OH - CO - H,0]* .m / z
191.085 27 [M - C,H,N - CH; - OH - CO - H,0 -
COJ* 858 3CHk[9,21 ], BB 21 AR =400,
AIREM S it 5 R LA 7.,

Fr BRI W 4R SR LIk
G 28 J i AEAE B FALECT , R B IRFR] 22, 16 min &b
IS HES T 55 0% m /2223.059 89[ M + H |+, i H:
I3 F R € Hy 05, BT b SR S i A U
m/ z 208.036 44 [C,,HOs]* . m/ z 190.026 00
[CioHO, 1"+ m/ z 162.031 07 [CoHO;]* . m/ z
134. 036 16[CgH40,]* . m/ z 105. 069 76 [ C,H0 ]+ . 4%
A OCHR[ 26 ], I A1) 28 SR SR B e, HonT R 1Y 24 i
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Fig. 8 Possible fragmentation pathways and secondary mass

spectra of isofraxidin in the positive ion mode
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