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Rapid identification of constituents from different Ginkgo biloba preparations

by high resolution mass spectrometry and metabolomics technology
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Key Laboratory of Drug Metabolism and Pharmacokinetics, China Pharmaceutical University, Nanjing 210009, China

Abstract A qualitative analysis was developed to identify different ingredients from three Ginkgo biloba prepara-
tions (including Yinxingye Diwan, extract of Ginkgo biloba leaves tablets and Yinxingtongzhi Diwan) based on
high resolution mass spectrometry and metabolomics technology. An XSELECT HSS T3 (4.6 mm x 150 mm, 3. 5
pm) column was used for separation, with the mobile phases consisting of acetonitrile and water containing 0. 1%
formic acid. The column temperature was set at 40 °C. Negative ion mode was used for mass spectrometric data
acquisition. Through partial least squares projection to latent structure-discriminant analysis ( PLS-DA) , we firstly
found the different compounds among different Ginkgo biloba preparations. Subsequently, the compounds displa-
ying different abundance levels via database searching and literature matching were identified. Finally, we identi-
fied 21 different compounds between the extract of Ginkgo biloba leaves tablets and Yinxingye Diwan, which most-
ly belong to the organic acids and flavonols families. Quantitative analysis showed that the ingredients which had

higher abundance in extract of Ginkgo biloba leaves tablets were mainly organic acids, whereas those exhibiting
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higher levels in Yinxingye Diwan are flavonols. We also identified 12 different ingredients between the Yinxingye

Diwan and Yinxingtongzhi Diwan, which were flavonols, sciadopitysin and organic acids. The results of this study

are useful for studying different chemical constituents from distinct Ginkgo biloba preparations.

Key words  Ginkgo biloba; different preparations; high resolution mass spectrometry; PLS-DA; metabolomics;

organic acid
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Figure 1 Qualitative and quantitative analysis of three Ginkgo biloba preparations based on HPLC-Q/TOF-MS

A :Total ion chromatograms of three Ginkgo biloba preparations ; B : Heatmap illustrates distinct compositions of herbal compounds in three Ginkgo biloba

preparations (n=5)

DW . Yinxingye Diwan;JND :Extract of Ginkgo biloba leaves tablets;TZ; Yinxingtongzhi Diwan
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Figure 2 PLS-DA analysis of three Ginkgo biloba preparations. ( A) The score plot of two Ginkgo biloba preparations ( Yinxingye Diwan and extract of
Ginkgo biloba leaves tablets) ; (B) The score plot of two Ginkgo biloba preparations ( Yinxingye Diwan and Yinxingtongzhi Diwan )
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Table 1 Information of compounds that exhibit different abundance levels in Yinxingye Diwan and extract of Ginkgo biloba leaves tablets
No. tg/min m/z Fragment ion Formula Identification Area ratio (JND/DW)
1 7.94 137.024 93. 035 C,HgO4 p-Hydroxybenzoic acid 74. 15
2 2.41 173. 046 137.025 C,H,,05 Shikimic acid 71.75
3 8.05 167. 035 153. 026 CgHg 0, Vanillic acid 28. 87
4 7. 40 153. 021 108. 021 C,H(0, Protocatechuic acid 28.39
5 7.94 179. 036 135. 045 CyH 0, Caffeic acid 11.55
6 7.18 204. 031 160. 040 C,oH;NO, 6-Hydroxykynurenic acid 7.33
7 8.70 163. 041 119. 050 CoHg O5 p-Coumaric acid 4.73
8 10. 27 285. 041 243.030 CysH;Og Luteolin 3.80
9 2.41 191. 057 93.033 C;H,, 06 Quinic acid 3.35
10 8.34 353.085 191. 057 CieHyg Oy Chlorogenic acid 2.92
11 7.85 193. 050 178. 026 CioHyp04 Ferulic acid 2.78
12 9.29 301. 036 151. 004 CysHy, 0, Quercetin 2.54
13 10. 86 407. 136 389. 126 CyoHayy Oy Ginkgolide A 2.48
14 11.96 537.083 375.051 C3H304 Amentoflavone 2.45
15 15. 80 579. 130 547. 101 Cy3Hy 0y Sciadopitysin 0.47
16 14.99 565. 115 533.088 C3,Hyp Oy Ginkgetin 0.38
17 2.43 609. 126 305. 066 C30Hy Oy Prodelphinidin 0.27
18 7.30 305. 067 219. 066 CysH,,0, Gallocatechin 0.25
19 14. 50 283. 062 151. 004 CiHp 05 Acactein 0.24
20 9.31 317.031 245. 044 Ci5H,(Og Myricetin 0.21
21 7.59 289. 072 245. 081 CysHy, O Catechin 0.15
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Figure 3 Extraction ion chromatogram (XIC) of representative compounds that exhibit different abundance levels in Yinxingye Diwan and extract of
Ginkgo biloba leaves tablets
A : XIC of the precursor ion at m/z 173. 04 detected in Yinxingye Diwan and extract of Ginkgo biloba leaves tablets; B : XIC of the precursor ion at m/
z 137.02 in Yinxingye Diwan and extract of Ginkgo biloba leaves tablets; C: XIC of the precursor ion at m/z 289. 07 in Yinxingye Diwan and extract of
Ginkgo biloba leaves tablets
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Figure 4 Corresponding MS/MS mass spectrum of representative compounds that exhibit different abundance levels in Yinxingye Diwan and extract of
Ginkgo biloba leaves tablets
A : MS/MS mass spectra of the precursor ion at m/z 173. 04 ; B MS/MS mass spectra of the precursor ion at m/z 137. 02 ;C; MS/MS mass spectra of the
precursor ion at m/z 289. 07
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Figure 5 Quantitative analysis of compounds that exhibit different abundance levels in Yinxingye Diwan and the extract of Ginkgo biloba leaves tablets
(A) represents that compounds content were high in Yinxingye Diwan; (B and C) represents that compounds content were high in extract of Ginkgo
biloba leaves tables (x £s;n=5)
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Figure 6  Quantitative analysis of compounds that exhibit different

abundance levels in Yinxingye Diwan and Yinxingtongzhi Diwan (x £,
n=5)

(A) represents that compounds content were high in yinxingye Diwan;
(B) represents that compounds content were high in Yinxingtongzhi Di-

wan

Table 2  Information of compounds that exhibit different abundance levels in Yinxingye Diwan and Yinxingtongzhi Diwan

No. tr/min m/z Fragment ion Formula Identification Area ratio (DW/TZ)

1 2.41 173. 046 137. 024 C,H,,05 Shikimic acid 4.95

2 7.59 289.072 245. 081 CysH,4 04 Catechin 4.55

3 2.41 191. 057 93.033 3 C,H,,0¢ Quinic acid 3.61

4 7.30 305. 067 219. 066 CyisH, 0, Gallocatechin 3.39

5 11.44 269. 046 151. 004 CisH,(05 Apigenin 3.30

6 10. 28 285. 042 243. 030 CisH;o0g Kaempferol 2.71

7 7.18 204. 031 160. 040 CoH;NO, 6-Hydroxykynurenic acid 2.53

8 10. 86 407. 136 389. 127 CyoHyy Oy Ginkgolide A 0.48

9 7.94 137. 024 93.035 C;Hg 04 p-Hydroxybenzoic acid 0.32

10 7.40 153. 021 108. 021 C;HgO, Protocatechuic acid 0.25

11 15. 80 579. 130 547. 101 Cy3Hy 0y Sciadopitysin 0.25

12 7.94 179. 036 135. 045 CyHz0, Caffeic acid 0.16
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