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Separation and Identification of Chlorogenic Acid and
Related Impurities by High Performance Liquid
Chromatography-Tandem Mass Spectrometry
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Abstract A method using high performance liquid chromatography-tandem mass spectrometry
HPLC-MS/MS was established for analysis and identification of chlorogenic acid along with
its related impurities. A Gemini C18 HPLC column 4.6 mm x 150 mm 5 pm was used with
acetonitrile-water containing 0. 1% formic acid 8:92 v/v as mobile phase. Eight related
impurities of chlorogenic acid were identified and their structures were determined by using on-
line HPLC-MS/MS and photodiode array detector DAD . The method is quick simple and can
be used directly to identify the structure of unknown trace substances in the sample of chloro-
genic acid.
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Fig. 1 HPLC-DAD chromatograms of chlorogenic acid
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10 300 For peak identification see Table 1.
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Table 1 Related impurities in chlorogenic acid sample
Peak No. . , M-H -
2 'ea . © tg/min tr Identification
in Fig. 1 m/z
2.1 LC-MS/MS LC-DAD 1 2.12  0.13 191 quinic acid
10 pL HPLC-MS/MS 2 2.93  0.18 387 7 S_hydmmdé )
of chlorogenic acid
DAD 3 9.09 0.56 353 neochlorogenic acid
4 11.00 0.67 163 caffeic aldehyde
5 19.87 1.21 135 p-vinyl brenzcatechin
6 20.72 1.28 179 caffeic acid
HPLC-DAD 1 7 26.71 1.66 353 cryptochlorogenic acid
1 8 32.06 1.99 337 3-cumaroylquinic acid
2.2 ty' relative retention time to chlorogenic acid.
DAD M-H ~ M
345 6 -H ~ m/z
17 =20
1
242 280 324 nm l-a b c MS
M-H =~ m/z 353 MS’

m/z 191 179 135 2
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Fig. 2 Fragmentation pathways of chlorogenic acid
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Fig. 4 Fragmentation pathways of the 7 8-hydroxide of chlorogenic acid
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Fig. 5 Structure of neochlorogenic acid
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Fig. 6 Fragmentation pathways of caffeic aldehyde
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Fig. 9 Structure of cryptochlorogenic acid
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Fig. 10 Fragmentation pathways of 3-cumaroylquinic acid
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