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Comparison of flower buds and leaves of Tussilago farfara L. by
UHPL C-Q Extractive Hybrid Quadrupole Orbitrap MS
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QIN Xue-mei*, L1 Zhen-yu"

(1. Modern Research Center for Traditional Chinese Medicine, 2. College of Chemistry and Chemical Engineering,
3. Scientific Instrument Center, Shanxi University, Taiyuan 030006, China)

Abstract: The flower bud of Tussilago farfara L. has been commonly used in the treatment of cough,
bronchitis and asthmatic disorders in the Traditional Chinese Medicine. In Europe, the leaves were also used as
herbal drugs with similar pharmacological activities. In order to utilize the leaves, it isimportant to conduct the
chemical comparison between the flower buds and the leaves. In this study, ultra high liquid chromatography
(UHPLC) coupled with Q Exactive high resolution mass spectrometry (HR-MS) was used to compare the
chemical composition of the flower buds and leaves of T. farfara L. forty three metabolites were identified by
the combination of targeted and untargeted approach. The results suggest that the sesguiterpenes, such as
tussilagone and 74-(3'-ethyl-cis-crotonoyloxy)-1a-(2'-methyl butyryloxy)-3(14)-dehydro- Z-notonipetranone were
higher in the flower buds. While the phenylpropanoids, such as cholorgenic acid and isochlorogenic acid were
higher in the leaves. The flavonoids, such as hyperin and quercetin exhibited no difference between the flower
buds and leaves, while the rutin and kaempferol were higher in the flower buds. The leaves and flower buds
had similar chemical components, and the phenylpropanoids, which were closely related with the antitussive and
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expectorant activities, were found at higher concentrations in the leaves. The results presented here laid the
basisfor the rational utilization of the leaves of T. farfara L.
Key words: Tussilago farfara; LC-MS; chemical comparison
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Category No. Producing areas Harvest period Growing method
Flower buds (H) KD-29 Qin County, Shanxi Province 2013.11 Cultivation
KD-30 Qin County, Shanxi Province 2014.11 Cultivation
KD-33 Qin County, Shanxi Province 2015.11 Cultivation
Leaves (Y) KY-1 Qin County, Shanxi Province 2013.07 Cultivation
KY-2 Qin County, Shanxi Province 2014.07 Cultivation
KY-5 Qin County, Shanxi Province 2015.07 Cultivation
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Table2 Chemical congtituents identified in the extracts of T. farfara.
I, I, I, IV; H,Y represent the flower buds and leaves. The matching ratio of | or Il =The number of matched fragments/the MS?
fragments with threshold greater than 3%

"Represents confirmed by the standards; a, b, ¢, d represent the

: Molecular Selected . . Error . e . mzCloud
Compd. tg/min Formula ion Experimental Theoretical (ppm) MS/MS fragmentaion Identification Best Match Source
1c 0.645 CsHisNO [M+H]® 104.1073  104.1069 0.3 60.0813 Choline 87.5 HY
2c 0.668 CsHiN,O3  [M+H]"  147.0763 147.076 4 0.0 130.0499 D-(-)-Glutamine 88.5 H,Y
3c 0.671  CsHyNO, [M+H]* 1160708 116.0706 0.2 116.0708, 70.065 7 D-(+)-Proline 87.3 HY
4c 0.673  CsHgOs [M—H]"  147.0291 147.0287 0.4 129.0185,103.0392, D-a-Hydroxyglutaric 85.7 HY
101.0235, 87.0078,  acid
85.028 5
5¢c 0.677  CsHuNO, [M+H]* 1180864  118.0862 0.2 100.0246,72.0813 Valine 80.0 HY
6c 0.688  CsHiN4O [M+H]*  137.0467 137.0456 -0.8 95.0858 Hypoxanthine 83.7 HY
7c 0.689  C4Hs0O5 [M—H]"  133.0131 133.0134 2.3 115.0027,71.0128 Malic acid 83.7 HY
8c 0.691 CyHi3NsO; [M+H]" 268.1039 268.1040 —-0.5 136.0618 Adenosine 94.9 HY
9a* 0.883  C;HgOs [M-H]” 169.0137 169.0131 36 125.0236 Gallic acid 100 H,Y
10c 1.022  CgoHyNO, [M+H]" 166.0862 166.086 2 0.2 1429670, 131.0492, L-Phenylaanine 89.1 HY
120.0810
11c 1280 CyHxoN203  [M+H]® 2291549  229.1546 12 173.9849,142.086 2, Leucylproline 89.4 HY
70.065 6
12c 1365  Ci5H160g [M+H]" 3410866 3410867 -02 - Esculin 88.7 Y
13b 1407  CyoH1004 [M—H]"  193.0501 193.9495 3.4 178.026 8,175.0392, Ferulic acid [11] 91.1 HY
149.060 3
l4c 1437 CyHoNO, [M+H]® 188.0706  188.0706 0.4 170.0600, 146.0601 Indole-3-acrylic acid 94.3 HY
144.080 8, 118.065 3
15b 1686  CisHi509 [M—H]"  191.0555 191.0550 0.0 173.0446,127.0392, D-(-)-Quinic acid[12] 90.9 HY
102.947 8
93.033 6, 85.028 5
16a* 1712 CyeH1809 [M+H]* 3551023 3551023 0.1 215.0525 3-O-Caffeoylquinic 714 HY
[M+Na* 377.0845 377.0844 0.3 197.0417,185.0212, acid
179.031 6
17c 1766  C/Hg¢O3 [M—-H]"  137.0237  137.0233 2.8 92.9190,93.0335 Salicylic acid 78.7 H,Y
18a* 2122  CgHgO4 [M+H]*  181.0494 181.0495 -0.3 135.0444 Caffeic acid 100 HY
[M—H]"  179.0344  179.0338 34
19c 2419  CyHgO; [M+H]"  147.0440 147.0440 0.1 128.9508,119.0492, Coumarin 76 HY
123.964 5
20c 2495  C7HeO4 [M—H]"  153.0186  153.018 2 2.8 109.028 6,103.9192, 2,4-Dihydroxybenzoic 83.9 HY
96.958 9 acid
21d 3.257  Ci7H209 [M+H]"  369.1180  369.1180 0.1 Methyl 3-O- HY
[M+Na* 3912840 391.0996 -0.9 caffeoylquinate
22a* 3341  CyH30016 [M+H]* 6111610 611.1606 0.6 465.1027,303.0499 Rutin 93.8 HY
[M+Na* 6331430 633.1426 0.7 487.084 3, 331.099 7,
325.0318
23a* 3487  CuHz012 [M+H]* 4651029  465.1027 0.3 325.0320 Hyperin 85.7 HY
[M+Na]® 487.0849  487.0847 0.5 324.023 8, 303.049 8,
185.041 9
24b 3.828 CyHx7OsN  [M+H]"  366.1913  366.1911 0.6 168.1018,153.0909, Senkirkine[13] 72.7 HY
150.091 3
[M+Na]® 388.1728 388.1730 -0.5 135.0804, 125.059 7,
122.060 1
25¢ 3.889  CgHeOs [M+H]*  163.0389 163.0389 0.1 145.0284,135.0441, 7-Hydroxycoumarine 73.4 HY
117.033 6, 107.049 3,
89.038 9
26a* 3911  CysH24012 [M+H]* 5171341 517.1340 0.2 499.1237,181.0495, 3,4-Dicaffeoylquinic 90.0 HY
163.038 9 acid
[M+Na]® 539.1161 539.1160 0.3 377.084 1, 359.073 9,
355.102 3
27c 3.947  CgHeO2 [M+H]* 1350440 135.0440 0.1 117.0336,95.0494, Phthaldialdehyde 78.2 HY
89.038 9
28a* 4011  CxHO012 [M+H]" 517.1340 517.1340 0.1 499.1238,181.0495, 3,5-Dicaffeoylquinic 90.0 H,Y
163.038 9 acid
[M+Na]® 539.1161 539.1160 0.3 377.084 1, 359.073 9,
355.102 3
29d 4.061  CyH0n [M+H]* 4491075 4491078 —0.6 287.0547 Kaempferol-3-O- HY
[M+Na* 471.0897 471.0897 —0.1 glucoside
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Continued
Compd. tg/min Nllzglrerﬁz:zr Seli(ce)(r:]ted Experimental Theoretical (I;E):)r;r) MS/MS fragmentaion Identification BZCI\I/lo:tgh Source
30a* 4.582 Cu5H24012 [M+H]* 5171340 517.1340 0.0 499.1235,181.0495, 4,5-Dicaffeoylquinic 90.0 H,Y
163.038 9 acid
[M+Na® 539.1161 539.1160 0.3 377.084 5, 359.073 3,
355.102 3
3lc 4872  CyoH1004 [M-H]" 193.050 2 193.049 5 3.6 178.027 2,161.0237, Isoferulic acid 84.1 H,Y
139.039 0
32a* 7.240 Ci5H1007 [M+H]* 303.0479 303.0499 -0.7 285.0399 Quercetin 100.0 H,Y
[M-H]" 301.0354  301.034 2 4.0 257.0447,229.0497,
165.018 5
33a* 8.052  Ci5H1006 [M+H]*  287.0549 287.0550 -0.3 153.0180,121.0283 Kaempferol 66.7 HY
34a* 8.285 Ci3H1405 [M+H]* 2191015 219.1015 0.1 181.0494,177.0910, 2,2-Dimethyl-6- 80.0 H,Y
163.038 9, 145.1015  acetylchromanone
35¢c 8854  CgH/N [M+H]* 118.065 2 118.056 1 1.0 105.0451, 95.049 5, Indole 71.2 H)Y
91.054 6
36d 11.413 CaoH2804 [M+H]* 333.2058 333.2060 -0.6 8-Angeloylxy-3,4- H,Y
epoxy-bisabola-
7(14),10-dien-2-one
3rd 11.381 Cu1H2804 [M+H]* 3452061  345.206 0 04 217.1587 7p-(3-Ethylcis- H,Y
crotonoyloyx)-5,6-
dehydro-3,14-
dehydro-Z-
notonipetralactone
38b 12.327 CasH4205 [M+H]* 507.2949 507.2952 -05 431.2792,347.2215, Tussilagolactone 80.0 HY
317.2110
3% 13.145 CagH4207 [M+H]* 491.3003  491.300 3 0.0 453.2612 14-Acetoxy-74-(3- 90.0 H,Y
[M+Na* 5132819 5132827 -0.6 351.1926,339.1928, ethylcis-crotonoyloxy)-
255.134 9, 237.1246, la-(2-methyl
215.143 2, 173.095 8, butyryloxy)-
137.057 3, 125.057 3  notonipetranone
40a* 1445 Ca3H3405 [M+H]* 391.2477 391.2479 -04 331.2270,2181301, Tussilagone 83.3 HY
217.1590
41d 15951  CyoH2s0s [M+H]* 3172111 317.2111 0.0 7p-Senecioyloxyoplopa- HY
3(14)Z,8(10)-dien-2-one
42a*  15.983 Ca26H350s [M+H]* 431.2792 4312797 05 329.2111 7B-(3-Ethyl-cis- 88.9 HY
453.2613 453.2611 0.5 317.2111,237.1252, crotonoyloxy)-la-(2*-
215.143 3,173.096 3  methylbutyryloxy)-
3(14)-dehydro-Z-
notonipetranone
43b 17.389 Cu1H3003 [M+H]* 3312266 331.2267 -0.4 218.1301,217.1590, Tussilagonone 80.0 H,Y
175.148 2
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Figurel Fragmentation process of rutin
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Figure3 Fragmentation process of 7 S-(3'-ethyl-cis-crotonoyl oxy)-1a-(2'-methylbutyryl oxy)-3(14)-dehydro- Z-notoni petranone
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Figure4 Fragmentation process of tussilagolactone
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Figure 5 PCA score plots of the UPLC-MS spectra data of
flower buds (H) and leaves (Y)
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Figure 6 Quantification of compounds of flower buds (H) and leaves (Y) from T. farfara L.

1: 7p-(3-Ethyl-cis-crotonoyl oxy)-1o-(2'-

methylbutyryloxy)-3(14)-dehydro- Z-notonipetranone; 2: 14-Acetoxy-7 -(3-ethyl- cis-crotonoyl oxy)-l a-(2'-methyl butyryl oxy)-notoni petranone;
3: 7p-(3-Ethyl-cis-crotonoyl oyx)-5,6-dehydro-3,14-dehydro- Z-notonipetralactone; 4: 8-Angel oylxy-3,4-epoxy-bisabola-7(14),10-dien-2-one
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