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[Abstract] Objective To rapidly separate and identify the chemical components in traditional Chinese herbal medicine of
Oldenlandia di f fusa and its injection preparations by high performance liquid chromatography-time of flight mass spectrometry
(HPLC-TOFMS). Methods

identification of chemical components in Oldenlandia dif fusa , with a mobile phase of 0. 3% acetic acid (A) and methanol (B)

An Agilent Zorbax XDB-Cjs column (250 mm X 4. 6 mm, 5 pm) was used for separation and

in gradient elution, 0-30 min, 30%-90%B. The flow rate was set at 1. 0 ml/min and the injection volume was 10 pul. The time-
of-flight mass spectrometer was equipped with an EIS ion source. The scanning mass range was between m/z 100-1 000. Results

The traditional Chinese medicine of Oldenlandia diffusa and its injection preparation were on-line separated and
characterized by HPLC-TOFMS, and 11 chemical compounds were identified in Oldenlandia dif fusa . 6 compounds in market
injection preparation, and 2 compounds in the injection prepared by ourselves. Conclusion Chromatographic demonstration of
chemical compounds in Oldenlandia dif fusa in one run provides a foundation for the further studying the metabolism and
mechanism of Oldenlandia dif fusa and its injection preparations.
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Fig 1 The nucleus of chemical structures

A Organic acids; B: Anthraquinone; C: Flavonoids; D: Glycosides
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Tab 1 Chemical components based on A nucleus

No. Relative Compouid Molecular Submission pattern
molecular mass formula Ri Rz R

1 154.026 6 3, 4-Dihydroxybenzoic acid C7HgO4 OH OH COOH

2 164.047 3 p-Coumaric acid CoHgOs H OH C;HsCOOH
3 180.042 3 Caffeic acid CgHgO4 OH OH CoH4COOH
4 178.063 0 p-Methoxytranscinnamic acid CioHyoOs H OCH;3 CoH4COOH
5 1%4.057 9 Methyl-p-cournarate CioH100s H H COOH

[ 194.057 9 rerulic acid CipHy 004 OCH;s OH CHCOOH

F2 UBAFGZMLFERS

Tab 2 Chemical components based on B nucleus

Submission pattern

No. Relative . i Molecular
© molecular mass Compopne formula R R: R: Ry Rs
1 2380630 2-Hydroxyl-3-methyl anthraquinone CisHaOs H OH CHs H H
2 254.0580 1,3- Dihydroxy-2-methyl anthraquinone CisHigOg OH CH; OH H H
3 284.0685 1,7-Dihydroxy-6-methoxyl-2-methy] anthraquinone  CygH;30s OH CHy H OCHs OH
4 204.0685  2,6-Dihydroxy-1-methoxyl-3-methyl anthraquinone  CyHj20s OCH; OH CH; OH H
5 2680735 2-Hydroxyl-3-methyl- 1-methoxy anthraquinone C1sH120 OCH; OH CHs H H
[ 268.0735 2-Hydroxy-7-methyl-3methoxy anthraquinecne CirgHi20s H OH OCH: H CHs
7 252.0786 2-Methyl-3-methoxy anthraquinone CisHi20s H CHs ©OCH; H H
x3 UCAHABZBHUFERS
Tab 3 Chemical components based on C nucleus
tativ Molecular Submission pattern
No Relative Compound irmals
molecular mass A R R Rs R R:
1 302.042 6 Quercetin CisHioOr oH u OH OH " ~ | OH
~ oH
2 286.047 7 Kaempferol CisHioOe OH H OH OH | i
& |
3 358105 3 5-Hydroxy-6, 7, 3" Ci9H1s07 OCHs OCHs OH H =
4'-tetramethoxy lavone .
oH
. : oH
. 6101534  Rutin CiHioOt6 OH H OH ¥ox @:
|
- o, o s on
OH o [ o®
ol
R4 KUDABRBUFERS
Tab 4 Chemical components based on D nucleus
; Submission pattern
Relative Compound Molecular
molecular mass formula R R R Ry Rs
1 39%0.116 2 Dacetylasperulosidic acid Ci16Hz2011 H OH CH0H H COOH
2 374121 3 Gniposidie acid CigHzaOm0 OH H CHz0H OH COOH
3 404.1318  Sandoside methyl ether C17H24On1 H OH CH0H H COOCH;
4 432126 8 Asperuloside Ci1gHa4012 H OH CHsCOOCHz; H COOCH;
5 550.168 6  E-6-O-p-coumaroyl scandoside Ca26HagO1a H CHa0H H COOCH;
methyl ester o
6 550.168 6  6-O-p-hydroxycinnamoyl scandoside  CasHanOra H * on CH0H H COOCH3
0
o
; ; ~
7 564.184 3 6-O-methoxycinnamoyl scandoside  CyyHzO3 H o—()\«,‘.\(o CH20H H COOCH3

8 580.179 2 5-O-feruloyl scandoside methyl ester  Cz7H32014 H ° CH,0H H COOCH3
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Counts vs acquisition time #/min

B3 AfEREERRS (1~11)H

HPLC-TOFMS 2 5 Fifi Bl i

Fig 3 TIC chromatogram of components(1-11) in
Oldenlandia dif fusa by HPLC-TOFMS

B2 HthERoHEHRR
Fig 2 Other chemical components

1: Succinic acid; 2: Scopoletin; 3: Stigmasterol; 4. §-sitosterol; 5: Oleanolic acid; 6: Ursolic acid; 7: Acetyl lupeol acetate; 8: Daucosterol
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Tab 5 Analytical results of components in Oldenlandia dif fusa by HPLC-TOFMS

Z

Compound

—
Ll = T T - - B - W T S P X

-

p-Coumaric acid

7-Hydroxy-6- methoxyl coumnarin

Deacetyl asperulosidic acid methyl ester
Methyl-P-coumarate or ferulic acid

Quercetin

Kaempferol

Rutin

2-Hydroxyl-3-methyl anthraquinone

1, 3- Hydroxyl-2- methyl anthraquinone

1, 7- Hydroxyl-6- methoxy-2- methyl anthraquinone
2-Hydroxy-3-methyl-1-methoxy anthraquinon or
2-hydroxy-7-methyl-3methoxy anthraquinone

Expected Experimental o

M+X Sy 'IEOF-\*IS Error(ppm)

i | 165.054 2.4
[M+H] 165.055 1 65.0547 24234
[M+H] 193.050 1 193.0494 -3.626 0

a c i -1.
[M+HNa]* 4271216 427.1208 1.8730
[M+u] 195.0657 195.0655 -1.0253
[M+H]' 303.0505 303.0502 -0.989 9
[M+H] 287.0555 287.0554 -0.3483
[M+H]' 611.1612 6111603 -14726
[M+H]' 239.0708 239.071 08365
[M+H]" 255.0657 255.064 8 -3.5285
[M+H] 285.0763 285.0767 14031
[M+H]' 269.0814 269.0810 -1.486 5
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Tab 6 Analytical results of components in Oldenlandia dif fusa injection of market and preparation by HPLC-TOFMS

Expected Experimental

No. Compound Measured ion M+X miz TOF-MS Error (ppm)
Marketed 1 7-Hydroxy-6- methoxyl coumarin [C10Ha04]" [M+H]"  193.0501 193.0494 -3.626
2 Deacetyl asperulosidic acid methyl ester [C17H24011]" [M+Na]l" 4271216 4271217 0.2341
3 Methyl-p-coumnarate or ferulic acid [CioH1004]” [M+H]' 195.0657 195.0655 -1.025 3
4 Quercetin [CisH1007] [M+H] 303.0505 303.0489 52796
5 Kaempferol [CisH1006] [M+H]" 2870555 287.0560 1.7418
6 Rutin [C27H30016] [M+H]" 6111612 611.1604 -1.3000
Self-prepared 7-Hydroxy-6-methoxyl coumarin [C10Hg04]” [M+H]' 193.0501 193.048 8 6734
Methyl-p-coumarate or ferulic acid [C1oH1004]" [M4+H] 195.0657 195.066 3 3.0759
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