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Fingerprint Chromatograms and Chemical Components
of Compound Indigowoad Root Granule
by APCI-MS and LC-APCI-MS”"

YAN Jun', LIU Shu*, LI Bo-ping', LIU Zhi-giang®, GUO Dong-fa'
(1. Beijing Research Institute of Uranium Geology . Beijing 100029, China;
2. Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun 130022, China)

Abstract;: A method of atmospheric pressure chemical ionization mass spectrometry
(APCI-MS) was established for analyzing Compound Indigowoad Root Granule
extract, and the main peaks in the fingerprints were confirmed by high performance
liquid chromatography coupled to mass spectrometry hyphenated (LC-APCI-MS"). The

fingerprint analysis was based on the atmospheric pressure chemical ionization ion source
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(APCI) with the positive mode. The separation was performed on a Kromasil C18
column (4.6 mmX25.0 mmX5 pym) under 25 ‘C with linear gradient elution of methanol
(containing 0. 15% acetic acid)-water as mobile phase at a flow rate of 0.8 mL/min.
The detector is full wavelength ultraviolet detector (DAD) with the detection wave-
length of 254 nm. Mass spectrometry analysis was required for atmospheric pressure
chemical ionization ion source (APCI) with both positive and negative ions detection
modes. Mass spectrometry fingerprint identified 10 common peaks from 10 batches of
different sources of Compound Indigowoad Root Granule extracts and the results
showed that the similarities of each extract was covered over 97 %. A total of 12 chemi-
cal compounds, including indoles, quinazolinones organic acids and porphyrins were
identified using LC-APCI-MS", and 5 common fingerprint peaks were identified. Phar-
macodynamical studies have revealed that extracts of Compound Indigowoad Root Gran-
ule own certain anti-viral activities. Hense, owing to its high precision, stability and
reproducibility, the fingerprint method in Compound Indigowoad Root Granule is
important and indispensable in the foundation of quality control standards as well as the
further research in the relationships of material basis and spectrum effect.

Key words: Compound Indigowoad Root Granule; fingerprint chromatograms; liquid

chromatography-atmosphere pressure chemical ionization-mass spectrometry (LLC-APCI-

MS") ; anti-viral activity
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Fig. 1 APCI-MS fingerprints of the extracts from Compound Indigowoad Root Granule
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Table 2 Relative abundance of common pattern chromatograms
of the extracts from Compound Indigowoad Root Granule
MM 1/ %
s
m/z 120 m/z 146  m/z 149  m/z2 163 m/z 181 m/z 187  m/z 239  m/z 249  m/z 263 m/z 279
S1 27.36 18. 06 80. 75 28.69 37. 49 46. 3 19. 68 49. 15 39.07 100
S2 25.52 16. 32 73. 41 27.09 36. 71 46. 62 19.51 46. 45 35. 69 100
S3 24.92 16.13 75.02 27.89 34.09 44. 88 17.47 44. 81 33.99 100
S4 24.53 14.75 72.36 27.25 32.03 42.61 15.53 45.70 34. 86 100
S5 27.41 17. 66 80. 31 29.42 34. 27 45. 25 18. 14 53. 88 38.91 100
S6 29. 34 19. 97 85. 66 32.61 38.07 55. 86 19.92 50. 77 36. 42 100
S7 26. 36 16. 94 78.05 26. 83 35.51 48. 04 16. 26 44. 74 32. 87 100
S8 29. 47 22.68 88. 43 36. 27 46. 94 50. 89 24.02 60. 96 46. 05 100
S9 31. 20 18.62 80. 44 31.12 36. 61 48.90 19.17 47. 67 37.43 100
S10 27.73 24.58 77.61 35.32 42.5 46.98 24. 85 63.79 54.19 100

®3 EFMERBAREY
APCI-MS 45 4 [ i 19 18 I B
Table 3 Similarities of fingerprint chromatograms

of the extracts from Compound Indigowoad Root Granule

HILEE / %
F7
Je AR HIPSES 4

S1 99. 98 99. 90
S2 99. 92 99. 70
S3 99. 89 99. 80
S4 99. 83 99. 80
S5 99. 94 99. 80
S6 99. 84 99. 30
S7 99. 83 99. 70
S8 99. 69 99. 20
9 99. 94 99. 70
S10 99. 31 97.70
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TCID; 2120 1 000, & 77 Hi i AR A00RE £ B AN
k274 50 % HSV- 1 \RSV Il Ad3 = Fift i &%
o5 BE [ 40V R B8 F 3R 5

o128 5 RTAN, 52 5 AR AR B0RE 42 B4 i ik
JEZH % HSV-1 RSV #1 Ad3 = Fh i % 4 F
BH 51 0 4 4 s b AL X Ad3 R A
SRR L X HSV-1 Il RSV 5 3 4 —
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Fig.3 LC chromatogram (a), positive TIC (b) and negative TIC (c)

of the extract from Compound Indigowoad Root Granule

F4 EFWMERBARINYE LC-APCI-MS" ##7
Table 4 LC-APCI-MS" data of the extracts from Compound Indigowoad Root Granule

K%  tr/min UVAma/nm — m/zCGEBETF)  m/z(A8F) MS? Ny
1 10. 45 256 166[M-+H]* 164[M—H]~ 166:148{M+H—H,0]", N[ 58 2R R
120[M+H—HCOOH]" N-Formyl anthranilic acid"'?)
2 10. 98 220 267[M+H]" 265[M—H] 267.249(M+H—H,0]", 342 3 % 3k s s )
239[M+H—CO]J* 3-(2'-Carboxyphenyl)-4
146[ M+ H—Cs Hs COOH] " (3H)-quinazolinonel!”]
3 12. 91 233,301 139(M+H]" 137[M—H] 137:93[M—H—CO, ] K# s Salicylic acidl!6)
4 13. 40 297 146[M+H]* 144[M—H]" 146:118(M—H—CO]~ 3~ e 1| g
3-Formyl-indole
5 13. 84 226,268,314 239[M+H]* 237[M—H]~ 239.221[M+H—H,0]*", 357 3 25 1Ak )
211[M+H—CO]J* 3-(2'-Hydroxyphenyl)-4
(3H)-quinazolinonel7]
6 15. 81 255,295 327[M+H]t 325[M—H]~ 327.201[M+H—CH;CHC K e %
(COOH)COCH, J* Isaindigodionel !t
7 23.63 252,311 249[M-+H]* 247[M—H]~ 249:221[M+H—COJ]" €@ J{it i Tryptanthrin’1%)
8 28. 28 285 263[M+H]t 261[M—H]~  263:235[M+H—CO]", &E % Indigo”

219[M—H—CO, ]"
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FE  w/min UVig/nm  m/z(GEEF)  m/z(EF) MS? e
9 34.25 289 263[M+H]* 261[M—H] 263:235[M+H—CO]*, & F 21 Indirubin®
219[M—H—CO, ]*
10 37. 44 241,272 279[M+H]" 277[M—H]~  279.223[M+H—2CO]", P AL e F 4L
205[M+H—2CO—H,0]" Hydroxylindirubin[¢]
11 46. 39 — 279[M+H]*" 277[M—H]~  277.259[M—H—H,0] WFKER Linolenic acid57+
233[M—H—CO, ]
217[M—H—CH; COOH]~
12 59. 33 — 535 M+H]* 533[M—H] 535:507[ M+H—CO]+ B AN SR a

463[M+H—C3H,0,]*

Pyrophaeophorbide al'!

435[{M+H—C; H,; 0, —COJ™
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x5

SARERFAIRIY X HSV-1 (RSV #1 Ad3 B H MM FIMEHE R (x£S,n=6)

Table 5 Effects of the extracts from Compound Indigowoad Root Granule on HSV- 1 ,
RSV and Ad3 virus (x*S, n=6)

-y T3 41 LR WP 254 1g/L5s%  0.5g/L%%k  0.25 g/L S

Lt o e 211 g2 o 1 24 4l EL 214

HSV- T 1.17+0. 02 0.174+0.02 0.8440.01 0.8440.01** 0.4440.03* 0.2040.00"
RSV 1.04+0.02 0.1840.02 0.8140.05 0.8140.02** 0.4740.07" 0.2540.05"
Ad3 1.00+0.01 0.1540.02 0.8240.02 0.8040.01** 0.65+0.04" % 0.4640.04"

W 55 R R A, « R P<<0. 05, %% Fan P<<0.01
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