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Global Profiling of Metabolites in Korean Medicinal and Functional
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Abstract — Plants have been utilized as crucial raw materials for medicine development worldwide and consumed in the form
of food or medicine due to their medicinal properties. Since medicinal efficacy of plants is derived from numerous bioactive
metabolites synthesized within them, identifying metabolites present in specific plants is crucial. In this study, we conducted
global metabolite profiling of medicinal and functional plants used in Korea, employing liquid chromatography-mass spec-
trometry (LC-MS). To enhance the reliability of metabolite identification, we constructed an in-house library containing 106
compounds and used it as a reference for the identification process. Additionally, to maximize the number of metabolites iden-
tified, we compared the extraction efficiency of dichloromethane, diethyl ether, 70% ethanol and methanol confirming that
extraction using 70% ethanol and methanol was the most effective. Based on these findings, we conducted global metabolite
profiling of 30 plant species, resulting in the detection of 309 metabolites.
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Ao 7HE =& AF = TAR] Metabolomics Standards
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HEME - 2 AFPNA AR 30F A= MES, A
2h, A, 22, w3, 2, Y, SUE, EAE YE
g, vitiu=, WolE, W3, EFuE, wewol, Ahvks,
Aeld], A, &7t A, G, o, o, FAUE,
s, AY, S, U, sk e 25 385

whotth ZF A E2 AR OE R 9E

T JHE Folskainh AR}, 22,
T3, BAIE, o, WEA, weio], Anks, &7k AlY,
s 98, 2t NS, 2, AlE A, Al v,
E2 dET1E, T S, ERvE e EilE, A
A, 1Y, A g, Fep|e vuAE E, A, EUE,
HIO U= &5, YIS = ARE, A, P, oFgle
AA S AHE-3FATH(Table 1). F&0l| AHE-s17] A7 BE
25| A% i 4T A WARAsIeIT

Ak R 717] - A=t 229U "E Q8] 20T
M| I ZwkE 28] 7 (ultra performance liquid chromatography;
UPLC) 7171241 1290 Infinity II (Agilent Technologies, Santa
Clara, CA, USAYE AFE-81 31, A 34 7] (mass spectrometer,
MS)= 6530 QTOF LC/MS (Agilent Technologies, Santa Clara,
CA, USA)E AH&-sIATE 418 Z ¥ -2 Waters (Milford,
MA, USA)AF2] Acquity bridged ethyl hybrid C18 (1.7 um,
2.1 mmx100 mm)& AH&-3FA T, 418 2 A1-8-3F water
9} acetonitrile> Z}Z} MS grade®} LC gradeE J.T. Baker
(Phillipsburg, NJ, USA) Atoll Al -ull 8191 32 formic acid=
Sigma Aldrich (St. Louis, MO, USA) A}¢] | &S AL-&3}
ATt FEol A3 21| F dichloromethane (DCM), ethanol
(EtOH), methanol (MeOH)-< J.T. Baker (Phillipsburg, NJ, USA)
Aol A1 (MeOHRF MS grade) diethyl ether (DEE)+= AH3 ol
2] LC grade A|F2.2 1|5} t}. In-house library 152
A3 A& AR EF=E-S Sigma Aldrich (St. Louis, MO,
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Table I. Botanical name and used part of 30 plants used in this

study
Korean Name Botanical Name Used Part
S Brassica juncea Q=7
TN Artemisia annua Q=7]
A2} Brassica juncea Ql
IAME Pteridium aquilinum &
2=9 Cirsium setidens )
2] Ligularia fischeri )
= Beta vulgaris Q=7
(== Codonopsis lanceolata )
EUE Sedum sarmentosum &
EAE Boehmeria nivea Ql
= Taraxacum mongolicum A=z
vt & Angelica decursiva T
ulol = Isodon japonicus o
2 Parasenecio firmus <
E =24 Vaccinium corymbosum =
g uho] Youngia japonica o
Aluls Allium microdictyon Ql
A=) Allium hookeri )
Al g Apium graveolens AA
= Spinacia oleracea A=7]
27}k Chrysanthemum coronaria ol
OFAF= Lactuca sativa A A
o] Heracleum moellendorffii A
Sil Nelumbo nucifera )
AT E Brassica napus A=7]
FE Pimpinella brachycarpa Q=7
A Brassica oleracea ol
=ainc) Brassica oleracea Bt A
7+ Hovenia dulcis buRcs]
kI g WA= Euonymus alatus A

USA) AF¢] PHYTOMLS (phytochemical metabolite library
of standards)E AM&-313At.

In-house library EE&H M= —PHYTOMLS 3%
£% 80% MeOH®ll 10 ppm F==Z &3]A1Z1 §, 2070
E3ete] HF 57105 ppme] BFEH S THESHY
o] wj o] A & mert TUe 2EL2 A EFSHA &
222~ Y] ©ASK(in source fragmentation)”| 2 314
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100 mgell DCM, DEE, 70% EtOH, MeOHS 717} | mLE
7FIAL 2ol A7 B9t 253 RE 52 AT
FZE2 AAE2](10,000 g, 10 ¥) 3k AEAS 0.2 um
syringe filter® of3}3te] FA]o)] ARS-SIATE F7HAQI A=
AR Z2od S 98l 18%F A= (NEs, AR, A,
28, Gy, SvE, W], Anks, e, &7t A,
FFF, A, FAU=E, FuE, A, S, sHEu)S
70% EtOHZ} MeOHE AME-3l] L3 W o= F=5130tt.

LC-MS 7|7 &4 =4 - & A @A in-house library
T35 2 AE A A 2291 o) 543 77 24S A
&sHATH LC Aol A 28 A H-2> Acquity bridged
ethyl hybrid C18 (1.7 pm, 2.1 mmx100 mm)< AH&3FS1 32
0] 57¢2 0.1% formic acidE $H-3F water (A)<} acetonitrile
(B)yS ARE-3ISTE. 158 &<t gradient #2412 AAIEHA =],
%7] 0.1 & &<t 03 mL/min®] §45°2 0.5% BE S8
AL o] F 10 7] &S A7 AEiollA 80% BE
AR 12 2714 99.5% BZ 187 B &S EoF
A=t o] W fE2 10.127F4] 0.3 mL/min, ©]5- 10.1 &
2H 12 74 0.4 mL/min® 2 35T o3 0.5% B2 T
Al g0l 15 274 fFAsE = 52 14.5 £l 03
mL/min® 2 7+4:A1Z]t}. Column oven temperature:= 40 C
2 AR AN EE 2 uLE FYs

A2 7] (mass spectrometer, MS)Z. 6530 QTOF LC/MS
(Agilent Technologies, Santa Clara, CA, USA)E A}-8-3}%
a7, o] 23} 913l electrospray ionization (ESI) modeE 4
&3ttt doly ©&3 4 (Data dependent analysis,
DDA)S A A3} 3L positive mode 2} negative model] A]
MS13} MS22] mz H9lE 22 60-1,000, 0-1,0002. 2,
collision energy+= 10 €V, 30 €V, 50 eVZ, MS resolution=
4 GHz= AAsk3ict.

CHARA 218 A H[O[E ®2| -ty #Aell= MS-data
independent analysis (DIAL) &2 E ¢} & AFE-319 T} In-
house library= 7} 3352 precursor m/z2} YX|8h= peakS
3] sl 29| retention time (RT) 2 MS2 fragmentation
HAEMSMS)E Ao 753t A& A 22017
in-house library2} MS-DIAL MSP spectral databaseE 53l
/M=l A& public library (RIKEN PlaSMA bio-MS/MS
from plant tissues)& 7|WFO.Z AASIATEY BE A=
m/z, RT, MS/MS A E.&] A X] of o] whe} 28 at3l om f
3 peak?] signal to noise ratio (S/N ratio)7} 3 ©]/d<l ¢
HAZE 7Fse Aoz Adsih!D

Al AT mizet RTO| Wi X o= 7}2he]
similarity score”} 900 ©]/3%1 73-9- AX|s}rhar detato] sf

T UARIES AEEL, ol AR AR AEHE
219 (false positive) A5 25 vjA| & 4= = 7]50]

t}. MS/MS ¥ 2] o {-2] 739 Rev. dot score 71o] 750 ©]
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AEEIA L, ol A4l FZFo]-2(fragment ion)

z37

_,_
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= =

In-house library T+ - Positive2} negative ESI mode®|A]
10 eV, 30 eV, 50 eVe] Al 7}A] collision energyE 2] &3l
PHYTOMLS ®FFES wAetATh 24719 RFF 55
218 317] $18f S 71A] polarity modeoll A A4 =& precursor
ion®] m/z& ZAkel WLk, F 1067] EEFol thal
RTS} MS/MS HlolHE 813} in-house library=. #l| 2}k
ATHTable 10).

2= QA E 7153 el A Gl wet 13} tiA
(primary metabolites)2} 22} ] A} (secondary metabolites)Z.
TRkl FE W A AEE 7Ne R U& MliEslele
RS in-house libraryol] E31E Ed 50 283 A3,
7 EREE afFshe thAHIES L2AI(1AF A 137,
alkaloids 2071, flavonoids 2371, glucosinolates 371, phenolic
acids 197)], terpenoids 217, 71€} 77) &3l IS &
Q1A tH(Fig. 1).

2 AN BE A EA 0 g thAkA] Z2 a8
in-house library2} public libraryS 7]RES. 2 33T} In-
house libraryS- ©]-8-3F tHAA] 23} &2 m/z, experimental
RT, experimental MS/MS2}2] v H L& 7|Wto 2 4 A]
= o] MSI level 19 3E3l= % &2 42| = (highest)7}
B2t} Public library S 288 7 -9l = m/z¢} public
library database®] RT = MS/MS<te] w3 A=l 7]uka}
o, o]& F3A = MSI level 29] =& 21 = (highyE HIE
O 2 Ak 2ol o] Fo2|7] wZo] & Ao Flgh
BE e 2 A7 ¥kt & 4= 2dokFig. 2).?

F=E20{0f| E F& S H I - A& XA 22
H IR Y S BA O R S50 ARE §ulE AEls]
A8l A= AR =0l £3] AH-E= DCM, DEE, 70%
EtOH, MeOH?| % & &2 v Wl 12F A EF, &
3, 2o, BAIE, RIS, vitu, WolE, W, B,
AlF3], oJ4E], d/MUF)S DCM, DEE, 70% EtOH,
MeOH=E 77} &3 & HE 5= thAHAE vlast 43,
RE F9] 2 EA 70% EtOH 2@ MeOHE FZ3}19S
DCM 3! DEEZ FZ&131& well vlsf o B2 2] thAt
A7t AEHEE RIS HHFH 22 DCM F=901A4] 10371,
DEE FZ°4 1007}, 70% EtOH FZ 1A 1257, MeOH
FZolA 124709 A 7E ER1E AT 125 A& EE U
7HA] FEEE AHES FEoA AEE A 9] e
(Fig. 3a)2} 22t}

olojx] 7} FZ-8uljel|A] BolF o0& & 71sg Ak
EA AR5 RIS 12F 21E 2704 DCMZ DEES
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Table II. In-house library

Compounds Polarity Precursor m/z RT (min) MS/MS

(-)-Cotinine [M+H]* 177.0862  2.5174 80.017, 98.0234, 177.0858, 177.1742

(-)-Epicatechin [M+H]" 291.0846  4.2488  123.005, 139.0078

(+)-Catechin [M-HT 289.0718  3.5367 289.069

1,3,7-Trimethyluric acid [M-H] 209.0667 3.2649  209.0655

1-Methyluric acid [M+H]* 183.0365  2.7558  97.9342, 183.0362

2,6-Dihydroxybenzoic acid [M-H] 153.02 44178  109.0254, 153.0146

2,6-Dimethoxybenzoic acid [M+H]* 183.0501 5.1397  97.9357, 150.0053, 165.0346, 165.0567, 165.097,
165.1494, 183.0505

3-(Dimethylaminomethyl)indole [M+H]* 175.1064 4.1368 50.9951, 77.0066, 77.0216, 77.0347, 77.0483,
77.0636, 102.0127, 103.0194, 130.0322

3,3",4'5-Tetrahydroxystilbene [M-HT 243.0657  5.4652 61.9897, 197.904

3,4-Dihydroxybenzaldehyde [M+H]* 139.0475 3.9061 93.0011

3-Hydroxycoumarin [M+H]" 163.0191 7.1272  163.0219

3-Hydroxyisovaleric acid [M+H]" 119.0499 9.2954  119.0585

3-Hydroxyvaleric acid [M+H]" 119.0491 9.2928 119.0431, 119.0567

3-Indoleacetonitrile [M+H]" 157.0135 1.3668  60.9797,60.9942, 61.988, 63.9662, 64.007, 64.0257,
64.0392, 78.9877, 79.0147, 79.0468, 79.0689,

3-Methylsulfinylpropyl [M+H]" 164.0004  4.5294 105.0015

isothiocyanate

3-Methylxanthine [M+H]" 167.0376  2.8246 167.0414

4-hydroxy-3-methylbenzoic acid [M-HJ 151.0411 4.5193 107.0516

5,7-dihydroxy-2-(4-hydroxyphenyl)- [M-HT 299.0556  6.4954  284.033, 299.0554

6-methoxy-4H-chromen-4-one

5,7-Dihydroxyflavone [M-HT 253.0504  7.9048  63.0258, 65.0036, 253.0588

5-Methoxytryptamine [M+H]" 191.1041 4.178  115.0164, 130.0338, 130.0653, 131.0425, 131.0797,
142.0382, 143.0469, 159.047, 174.076

6beta-Hydroxyasiatic acid [M-HT 503.3371 7.6664  503.337

7-Methylxanthine [M+H]* 167.0378  2.8106 55, 66.9973, 69.014, 124.0163

Aesculin [M-HJ 339.0726  3.2987  105.0326, 133.0279, 177.0145

Agnuside [M-HT 465.1403 42129 465.1324

AICA-riboside [M+H]" 259.0998  2.4747 109.9993, 127.0285, 242.0713

Aloin [M+H]* 419.1345 5.6796  239.064, 239.1083, 257.0772

alpha-Mangostin [M-HT 409.1614  11.0916 409.1716, 409.2547

Amentoflavone [M+H]* 539.0978  7.2606  539.0963, 539.1474

Angelicin [M+H]" 187.0256  7.3284  187.0233, 187.0472

Arbutin [M+H]* 273.092 4.5524  273.081, 273.1126

Arctigenin [M+H]" 373.165 7.5681 137.0318, 137.0501, 177.0725, 237.1077, 305.1148,
323.1289, 337.1423, 355.1553, 373.1682

Arecoline [M+H]* 156.08 2.5064 156.0821, 156.1427

Asiatic acid [M-HT 4873419  8.3432  487.3429, 487.3799

Aspirin [M-HT 179.055 0.996 59.0119

Atropine [M+H]" 290.1727  4.4358  93.0346, 124.0783, 124.1073, 124.1295, 290.1726,

290.2114
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Table II. (Continued)
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Compounds Polarity Precursor m/z RT (min) MS/MS

Berberine [M+CH30OH+H]" 337.1254  6.1087  321.0879, 322.1007, 337.1245, 337.2439, 337.2906

Boldine [M+H]" 328.153 4.1121  233.0529, 237.084, 253.0773, 265.0823, 265.1865,
265.2275, 266.0849, 282.0858, 297.1103, 297.2218,
297.2624, 297.3078, 298.1159, 328.1535

Calycosin 7-galactoside [M+H]" 4471317 47423 285.0749, 285.1841, 285.2226, 286.0792, 447.1344

Canavanine [M+H]" 177.0776  8.8558  65.0084

Casticin [M+H]" 375.1097  8.3335 317.0582, 342.0658, 359.0696

Celastrol [M-HJ 4492644  11.1913 449.2599

Curcumin [M-HJ 367.1178 83809  149.0603, 217.049

Cysteine-S-sulfate [M+H]" 201.9662  13.1553 114.9185, 114.9461, 160.9261, 160.9551

Daidzein [M-HJ 253.0512  5.6371 253.0534

p-Glucurono-6,3-lactone [M+H]" 177.0378  8.6517 148.9968

Dihydrogenistein [M-HT 271.0609  6.3156  165.0212, 271.0663

Diosmetin [M+H]* 301.0678  2.5306 237.0669, 301.0658

pL-2-Aminooctanoic acid [M+H]" 160.1119  4.4272  114.0874, 114.1204

p-Synephrine [M+H]" 168.0836 1.3003  150.0683, 150.0875, 150.1041

Emodin [M-HT 269.0451 9.1023  181.0609, 197.0577, 225.0516, 241.0468, 269.0417

Enterodiol [M-HJ 301.1449 57719  301.1382, 301.2008

Eriocitrin [M+H]" 597.1845  4.6393  289.0728

Flavone [M+H]" 223.0674  8.6635 223.0662,223.1069, 223.1678, 223.1985, 223.2417,
223.2758

Formononetin [M-HJ 267.0667  7.1958  252.0431, 252.0687, 267.0678, 267.0978

gamma-Glutamylphenylalanine [M-HT] 293.1132 3.604  128.0355, 164.0715

Ganoderic acid A [M-HT 515.3028 7.159  515.2998, 515.4068, 515.4684

Genistein [M-HT 269.0447 6.446  269.0452, 269.1261

Ginkgolic acid [M-HT 3452421  12.0601 301.2543, 301.3042, 345.2432, 345.4045

Ginkgolide A [M+H]* 409.1497  6.3106  345.1281, 409.1495, 409.208

Ginkgolide B [M+H]* 425.1463  6.3162 425.144

Ginkgolide C [M-HT 439.1253 4892  383.1336, 439.1243

Glycerophosphocholine [M+H]" 258.1056 1.1308  104.0695, 104.0996, 258.1013

Glycyrrhizin [M-HT 821.3959 7.116  821.3949, 821.6205, 821.7184

Hesperetin [M-HJ 301.0705  6.6862 301.0683

Hesperidine [M-HJ 609.1835  4.9576  301.0692, 609.1817

Imperatorin [M+H]" 271.093 9.3294  69.0382, 203.0219, 203.0895

Indole-3-methyl acetate [M+H]" 190.0733 7.7794  130.0321, 130.0434

Isoliquiritigenin [M+H]" 257.0765 7.309  136.996, 147.0189, 257.0781

Isonicotinic acid [M+H]" 124.0059 1.2868 80.0189, 96.01, 124.006, 124.0632, 124.0801

Isoxanthopterin [M+H]* 180.071 1.1635  84.996, 127.0068

Lenticin [M+H]* 247.1381 3.9313  60.0503, 60.0673, 60.0881, 60.1016, 60.1226,
118.0273, 144.0522, 146.0328, 188.0546, 188.1771,
188.2145, 189.0592, 247.1364, 247.174

Lipoamide [M+H]* 206.0562  6.0875 101.0084, 101.0224, 127.0271, 161.0245, 161.0435,

161.0761, 171.0123, 171.0298, 189.03, 189.0864
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Table II. (Continued)
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Compounds Polarity Precursor m/z RT (min) MS/MS

L-N-(1H-Indol-3-ylacetyl)aspartic [M-HJ 289.0844  4.4148 88.041, 132.0318, 289.0826

acid

.-Theanine [M+H]" 175.0905 1.8749  84.0114, 129.0687, 130.0155, 158.0589, 158.0858,
175.0913

m-Coumaric acid [M-HJ 163.0388  4.8918  119.048

Melatonin [M+H]" 233.1217  5.5822  159.0483, 174.074, 174.0994, 174.1429, 174.1606,
174.1908, 174.2278, 175.0765, 216.0926, 233.123

Methylcysteine [M+H]" 136.041 1.2472  72.997, 118.9788

Mpyricitrin [M-HJ 463.0844 44142  463.0932

N2-Acetylornithine [M+H]* 175.0912 1.1986  70.0357, 112.0438, 115.0537, 116.0413, 157.0809,
158.0651, 175.0964

Naringin [M-HT 579.1724  4.8564 579.179, 579.2609

Nobiletin [M+H]+ 403.1394 82111 327.0862, 355.0815, 373.091, 373.1297, 373.2264,
374.0946, 388.1148, 403.1384, 403.1935

Nomilin [M+H]* 515.2302  8.4125 515.2164

Pectic acid [M-HT 193.0314  0.9954 59.0125

Phenylacetylglutamine [M-HJ 263.1001 3.9071 127.0534, 145.0642, 145.1038

Phenylacetylglycine [M+H]" 194.0683 4.6859  76.0072, 76.0331, 91.0204, 91.0473

Phenylpropionylglycine [M-H] 206.081 4.9922  74.0247, 206.0745

Phloretin [M-HT 273.0751 6.4505  119.0512, 123.0463, 167.0349, 167.0806, 273.0759,
273.1162

Phloridzin [M-HT 435.1292 5.197  273.0763, 435.1253

Pilocarpine [M+H]" 209.1188 3.1952  209.1258

Proline betaine [M+H]" 144.0751 1.1976  58.0351, 144.0755, 144.1077, 144.1368, 144.1597,
144.1864

Pseudouridine [M-HJ 243.0626 1.0639 61.9891

Puerarin [M-HT 415.1037  3.7057 415.0999, 415.1652

Quinine [M+H]* 325.1913 4.1683  160.0513, 307.1788, 325.1886

Rhein [M-HJ 283.0238  7.8716  239.0313, 239.0793, 283.0195

Ribothymidine [M+H]* 259.0882 27546 127.0151

Rutin [M-HJ 609.1461 4312 609.1466

S-(2-Aminoethyl)- -cysteine [M+H]* 165.0763 1.0277  119.9764

Scoparone [M+H]" 207.0553 59323  151.0566, 207.0621, 207.1423

Scopoletin [M+H]" 193.0364  5.0571 193.0337

Silibinin [M-HT 481.1134  6.2448  481.1155, 481.2117

Sphingosine [M+H]" 3002876  9.6679  81.0358, 83.0536, 252.2617, 252.2847, 252.2999,
264.262, 265.2509, 282.2736, 282.3115, 282.4252,
282.4661, 282.5141, 283.2816, 300.2836

Suberylglycine [M-HT 230.1031 3.7401  74.0233, 74.0411, 111.0806, 230.0995

Sulforaphane [M+H]" 178.0198  5.2265 55.026, 71.9622, 114.006, 119.0213

Syringic acid [M+H]" 199.0481 45156  77.0046, 124.9874

Tangeretin [M+H]" 373.1299  8.8642 343.0822, 344.0759, 358.1066, 358.1573,
373.1286

Umbelliferone [M-HT 161.0237 4.6864 161.0211
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Fig. 1. Sub-groups of metabolites in THL.
Phytochemical identification confidence levels in the current paper
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matched to mass measurement only

Fig. 2. Metabolite Identification confidence levels.
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Fig. 3. (a) Number of metabolites extracted from 12 plants with DCM, DEE, 70% EtOH, MeOH; (b) Inclusion relationships among

metabolites extracted by each solvent from blueberry.

52

IHL
mn PL

Total = 309

257
Fig. 4. Number of identified metabolites using [HL and PL.

guanosine, uridine), 2 4= ©}7] =2k(leucine, isoleucine), A
E22k 32 4] AR (succinic acid) 5 22 A& 7]
22 A 7% Al AR 1A} S olof &
=] Y-S ERASIATE et o2}, okg H 754 4
EE5S W E #2418 s vig Al @48 Ad 24
EUARZ g% 2] S2EE 3R Ay
Atk 32 o2 gk 3H4ksls-S A catechin, apigenin-
7-O-glucoside, dicaffeoyl quinic acid, kaempferol, phloridzin,

quercetin-3-O-glucoside, trans-ferulic acid7} TE 2] -l A]
AZE Y} I

ol2fgt 35 ARl £lelle ZF 2] EoA 1007] Wele]
7HQl A Eo] 52 0 & HEEJTh AR TE 72
2, 7153 5ol Sote MrHIES 124 HEd + A



Vol. 55, No. 4, 2024

237

Table III. Whole list of detected metabolites (28 common metabolites detected in all plants are indicated in bold)

1

2

3

4

5

6

7

8

9

10 11

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

(+)-Catechin

2-Propenyl! glucosinolate
Adenosine
Apigenin-7-0-glucoside
Dicaffeoyl quinic acid

Diosmetin-7-O-neohesperidoside

FA 18:3+10

Guanosine

Indolylmethy! glucosinolate
Isoleucine

Isopropylmalic acid
Kaempferol

Leucine

LPC 16:0

m-Coumaric acid
N-Fructosyl isoleucine
N-Fructosyl pyroglutamate
Phloridzin
Quercetin-3-0O-glucoside
S-(2-Aminoethyl)-| -cysteine
Scoparone
Sinapoylhexoside
Succinic acid
Syringetin-3-O-glucoside
Trachelanthine
trans-Ferulic acid

Uridine

Valyllsoleucine

(2R)-2-Hydroxy-2-phenethylglucosinolate
(28)-2-Hydroxy-3-butenyl-glucosinolate

(Dodecyloxy)sulfonic acid

(Methylsulfanyl)butyl glucosinolate
(Methylsulfinyl)pentyl glucosinolate

[6]-Gingerol
19S-Methoxytubotaiwine

1-Methylsulfinylbutenyl isothiocyante

2,4-Dihydroxybenzoic Acid
2,6-Dimethoxybenzoic acid
3,4-Dihydroxybenzaldehyde

3,4-Dihydroxyhydrocinnamic acid

3,4-Dimethoxycinnamic acid
3,5-Dihydroxybenzoic acid
3-Hydroxycinnamic acid

4-Deoxyphloridzin
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123456 789I1011121314151617 18192021 22 23 24252627 2829 30
4-Hydroxycinnamic acid X X Xx X xO0xxx0xx00x X X X XX X X X X X X X X X X
4-Hydroxyquinoline X X X x0Ox0x0x000xxx X X X X X X X X x x O0x x
4-Methylpentyl glucosinolate X X X X X X X X X X X x X0 x x xxx x xO0Xx X X X X X X
5,7-dihydroxy-2-(4-hydroxyphenyl)-6-
[3,4,5-trihydroxy-6-(hydroxymethyl)  x x x x x O x x X X x X O X X X X X X X X X X X X X X X X X
oxan-2-yl]-4H-chromen-4-one
5-Methoxytryptamine x00x0xxx0xxxxxx0000x00x0000xxO0O
6,7-Dihydroxycoumarin-6-glucoside X X X X X X X X Xx x OO0 x x X X X X X Xx x 0 X X X X X X X
6-Methoxy-7-hydroxycoumarin x0x xxxxx0xxxxxxx0x0x0xxx000xxO0O
7,8-dihydroxy-2H-chromen-2-one X X XX x0xxxxxx00xXxX X X X X X X X X X X X X X X
7-Hydroxymitragynine x0O0x0xxx0xxxxxx 000 x OO0 x 0000 x x
7-methanesulfinylheptan-1-amine Oxx0x000x000000xxxx0xx0xzxzxx00x
7-methanesulfinylheptanenitrile x0Ox x0xxxXxXxXXxXxxXxx00xxxx0xx00%xZx X X
Acacetin X X X X X XXX XXX xXxO0X X XXX XX X X X X X X X X X X
Acacetin-7-O-neohesperidoside x0O0Ox0O0x X X X X X X X X X X X X X X XXZXZXXZXZXZXZxO
Acacetin-7-O-rutinoside X X X X0 X X X X X XX X X X XXX X XXXXZXZXXX X X X
Acetosyringone Xx X xO0xxx0xxx0xx X X XX X X XXZXZXZXZXZxXxOKxx
Acetylleucine x00x0xx00xx0xxx0000x00x00000%xO0
AcetylPhenylalanine Oxx0x000x000000xxxx0xx0xxxxO0O0x
Acetylproline x00xO0xxx0xxxxxx00x0x0xxx000%xzxO0O
Aconitic acid Oxx0x000x000000xxxx0xx0%xzxxxO0O0x
Aesculin Oxx0x00000000000xxx0x00xxxx000
Agnuside X X X X X X X X X X XX XXX XXXxXxO0XXX X X X X X X X
AICA-riboside Oxx0x000x000000xxxx0xx0xzxzxx00x
Ajoene x O0Ox0xxx0xxxxxx0000x00x0000xx2©0
Alanylleucine x00x0xxx0xxxxxx0000x00x0000xxO0O
Allicin + 2H x00xO0xxx0xxxxxxx00xx0xxx0%xZX XX X
Allicin + 4H X X X X X X X X X XXX XXX XXx0Xx XXX X X X X X X X X
Aminobenzoyl-glutamate Oxx0x000x000000xxxx0xx0%xzxzxx00x
Aminobutyl benzamide XxO0Oxx0x xxxXxxxxx0xxxxx0xxO x x x O
Anabasamine Oxx0x000x000000xxxx0xx0%xzxzxx00x
Apigenin Oxx0x000x000000xxxx0xx0xzxzxx00x
Apigenin 6-C-glucoside 8-C-arabinosidle x O O x O x x x O x x x x x x OO x00x 0000 «x xO
Apigenin-6-C-glucoside-7-O-glucoside x x x x x x O x X X X X X X X X X X X X X X X X X X X X X X
Apigenin-7-O-neohesperidoside x0O0x00xx00xx00x00xxx0xxx0x0xxO0
Arctigenin Xxx xO0xxx0xxx0x XX XX XXXXZXZXZXxXxxxO0xx
Arctiin x00x0xxx0xxxxxx0000x00x0000%xxO0
Asiatic acid Oxx0x000x000000xxxx0xx0xxxx00x
Aspirin x 0O0xO0xxx0xxxxxx0000=xO0O0x 000 x x O
Atractylenolide I11 O0O0O0O00O00O0 O0O000x 000 x x 0O0O000O0
Atropine x00xO0xxx0xxxxxx00xxxxxxx00xx1x2©0
Baicalein X X XxXxx0xxxxxx00x XXX XXX XZXZXZXZXZXZXZX X
Biochanin A X X Xx x xO0Oxxxxxx00Xx X XX X X X X X X X X X X X X
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123456 789I1011121314151617 18192021 22 23 24252627 2829 30
Biochanin-7-O-glucoside Oxx0x000x000000xxxx0xx0xzxzxx00x
Caffeic acid Oxx0x000x000000xxxx0xx0xzxxx 00 x
Caffeic acid hexoside Oxx0x000x000000xxxx0xx0xzxzxx00x
Caffeoyl quinic acid O0O0O0O0O000O0O0OODODODODODODODLOLODODOODOOLXxOODOOOO
Calycosin 7-galactoside Oxx0x000x0000000xxx0xx0xzx0x0O0x
Catechin Xx00x0xxx0xxxxxx0000x00x0000%xxO
Chlorogenoquinone 0O00000x0000000O0DO0DO0DO0DODLOXODODLODODODOOLOXO
Cinnamoy! putrescin O0x x0xO Ox000000x xxx0xx0xxxx 00 x
Citric acid x00xO0xxx0xx0xx00000x00x0000%xzxO
Corosolic acid X X X X X XXX Xx0xx0x X X X X X X X X X X X X X X X X
Coumaric acid X X X X XX XxXxX0xxxxxxx00xxxxxx0x0xxO
Coumaroyl agmatine x00xO0xxx0xxxxxx0000x00x0000%xzxO0
Coumaroyl Hexoside x O x 00O x (0] O0000x xxxxxx0xxxxxx0
Coumaroyl putrescin x00xO0xxx0xxxxxx0000x00x0000%xxO0
Coumaroyl quinic acid 00 (0] x x O x xO (0] 0O000x 0O 0000O0 x O
Coumaroyl tyramine x0Ox x0x xxxXxxXxXxxxx00xxxxxx0xXx X X X
Curcumin X X X X XXX XX XxXxO0X X XXX X X X X X X X X X X X X X
Cyanidin 3-(2G-glucosylrutinoside) Xx00x0xxx0xxxxxx0000x00x0000%xxO
Cyanidin-3-0-alpha-arabinoside X X X X X X X X X X X X X X X X X X X X X X X X X X X X
Cyanidin-3-0-glucoside x00xO0xxx0xxxxxx0000x00x0000%xzxO0O
Cyanidin-3-O-sambubioside-5-O-glucoside x O O x O x x x O x x x x x X OO0 00 x 00 x0000=x x O
Cynarin X X X X Xx0xxxxxxx0X X XX X X X X X X X X X X X X
Cysteine-S-sulfate X X X X X X X X X X X X X X X XX XX X X X X X X X X X X X
Datiscetin-3-O-rutinoside X X X X xO0xxx0xxx0xXx X X X X X X X X X X X X X X X
Delphinidin 3-glucoside Oxx0x000x000000xxxx0xx0%xzxxx00x
Delphinidin-3-O-sambubioside x 0O0xO0OxxxO0xxxxxx 0O x 0 0 x O00x x O
Deoxypumiloside Oxx0x000x000000xxxx0xx0xzxzxx00x
p-Glucurono-6,3-lactone Oxx0x000x000000xxxx0xx0xxxx00x
DGMG 18:3 O00O0O000XxXx00O0O0O000OO0DODLOLXxx0O0OO0OODOLxODOOXxxO
Dicaffeoyl quinolactone X X X Xx Xx0Oxxx0xxx0Xx XX X X X X X X X X X X X X X
Di-dihydrocaffeoyl spermidine X O x X X X X X X X X X OO0 x0O0O0x 0O Ox x O
Diferuloyl glycerol Oxx0x000x000000xxxx0xx0xzxzxx00x
Diferuloyl putrescine X X XX XxXxx0xxx0xxxxxxx0XXXXXZXZXX XX
Dihydrogenistein x0Ox x0xxx0xxxxxx00x0xxxxxx0xx Xx X
Dihydrokaempferol x00x0xxx0xxxxxx0000x00x0000x00O0
Dihydroxy-Valerate Oxx0x000x000000x x x X x x Ox x x x 00 x
Diosmetin-7-O-rutinoside Xx00x0xxx0xxxxxx0000=xO0O0 x 000 x x
Dipropenyl disulfide X X X X X X X X X X XXX XX Xxx0x X XX X X X X X X X X
p-2-Aminooctanoic acid Oxx0x000x000000xxxx0xx0xxxx0O0x
Dodecyl sulfate Oxx0x000x000000xxxx0xx0xzxxx0O0x
Eleutheroside E x00xO0xxx0xxxxxx0000x00x0000xxO
Epicatechin Xx00x0xxx0xxxxxx0000x00x0000%xxO
Eriocitrin x00xO0xxx0xx0xxx0000x00x0000xxO0
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1 2345678 91011121314151617 181920 21 22 23 24 2526 27 28 29 30
Eriodictyol-7-O-glucoside X X Xx0xxx0xx00xx0xxxxxxx0xxxx x Ox
Eriodictyol-7-O-neohesperidoside X x00xx00x00xx0x0x0xxx0xx0xx00
FA 12:1+10 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
FA 12:3+20 Oxx0Ox000x000000xxxx0xx0xxxx0O0x
FA 16:3+10 o 0O0x0x0x0xx0xx000000O0 O0O00O0O0«x x
FA 18:1+10 X X X X X X X X X X X X X X X XX XX XX XxO0Xx X X X X X X
FA 18:1+30 Oxxxxxx00000000xxxx0xxxxxx x x Ox
FA 18:2+10 X X X X XXX XX XxO0xxx0xxxxxxx0xxxx x Ox
FA 18:2+20 Oxx0x000x000000xxxx0xx0xxxx0O0x
FA 18:2+30 0Ox00000000O0O0O0O0D0OD0O0D0O0O0x x 00 x Ox00x000O0
FA 18:2+40 X X X X XX XX xxO0xxx0xxxx xx x0xx x x x Ox
FA 18:2+0 x x0xO0xxx0xxxxxx0xxxx0xxx00xxxO0
FA 18:3+20 Ox xxx00xx0xx00xxxxx0x XX XX XXX X X
FA 18:4+10 O00O00000O0D0O0OD0OD0ODOD0OD0O0O0O0 X O000x0000O00O0
FA 18:4+20 0O0x000000000O0O0O0D0O0D0ODODOxx00x0x00x000O0
FA 18:5+20 O00000000D0O0ODODODODODODODOXxxXx0D0D0O0DOx0O0OD0OD0ODOO
Feruloyl agmatine X X X X X X X X X X X XX X X XXX XXXXZXZXZXZXZX XX X
Feruloyl Hexoside X X X X X X Xx Xx Xx xO0OX X X X X X X X X X X X X x x Ox x
Feruloyl O-methyldopamine x0O0x0x0x0xxxxxx000x00xxx0x0xxX
Feruloyl putrescine O0xx000x00xx00x0000000x0000%xx0O0
Feruloyl quinic acid x0O00000x000x00000xx0x000x000xxO0
Formononetin Oxx0x000x000000xxxx0xx0xxxx00x
Fumaric acid O0000x000x00xx00x00000000000O0O0
gamma-Glutamylphenylalanine x x x0xxxO0xxx0x X XX X XX XXXZXZXZXZXZXX X X
Gardneramine Xx00x0xxx0xxxxxx0000x00x0000%xxO
Geniposide X X X X X XXX XxXxxXx0X X XX XX XX X X X X X X X X X X
Genistin O x x O x O x (OJN0) (0] x x x x O x x X x x x 00 x
Gentiopicroside Xx x x0xxx0xxx0xx X XXX X XXXZXZXXxxxO0xx
Ginkgolic acid x00xO0xxx0xxxxxx0000x00x0000%xzxO0
Ginkgolide A X X X X X X X XXX xO0X X X XX X X X X X X X X X X X X X
Ginkgolide C x00xO0xxx0xxxxxx0000x00x0000%xxO0O
Glutamylphenylalanine x00xO0xxx0xxxxxx0000x00x0000%xzxO0O
Glutamyl-S-allylcysteine x00xO0xxx0xxxxxx0000xx0x0000xxO
Glutathione X X X X X X x x x0Ox X X X X X X X X XX XX x x Ox x
Glycerophosphocholine O00Ox000x00xx0xx0000000xx000xxO0
Glycylleucine x 0O0xO0xxx0xxxxxx0000x0O0x O000x x O
Harmine 0O00x OO O x OO0 o Ox x x 00 x x x x x OO0 x
Hesperetin-7-O-rutinoside X X X X X XX XXXxXx0X X XXX X X X X X X X X X X X X X
Hesperidine x00xO0xxx0xx0xxx0000x00x0000%xzxO0
Hexosyl LPE 16:0 x 0O00xxx0xxxxxxx00x0xx0xx00x0xO
Hexosyl LPE 18:2 0000 x x OO0Oxxxxxx000O0 O0xxO0O00O0XxO
Hexosyl LPE 18:3 OX X X X X X X X XX XX XX XXX Xxxx0xxO0xXx X X X
Hirsuteine X X X X X X X X X X X X X X X X X X X X X X X X X X X
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1 2345678 91011121314151617 181920 21 22 23 24 2526 27 28 29 30
Hordenine Xxxx000x0x0x000x x XX X X XXX XZXZXzxOxx
Hydrocotarnine Xx X Xx0xxx0xxx0Xx X XX X X X X XXX XXX xXx O0x x
Hydroxymethylglutaric acid O0000x000xx0xxx0000000Xx00000xO0
Hydroxysebacic acid xO0OX X X X X X X X X X X X X X X X X X X X X X X X X X X X
Hydroxysuberic acid Oxx0x000x000000xxxx0xx0xxxx00x
Imperatorin Oxx0x000x000000xxxx0xx0xxxx0O0x
Indole-3-acetyl-| -phenylalanine x O x X X X X X X X X X X X X X X X X X XXX XXXxxO
Indole-3-acetyl-| -valine xO0OO0OX X X XX XX XXXXZXXZXZXZXZXXZXxzxxO0zxxzxXx X
Isocorydine X X X X X X XxXxXxx0xxx0xxxxxxx0xxxx x Ox
Isofraxidin Xx x xx0x X X XX XX X XX X X XX XXXZXZXZXZXZXXX X
Isoleucylglutamate X X X X X xx x0xxxxxxxxx0XX X X X X X X X X X
Isoleucylglutamine x00xO0xxx0xxxxxxx000x00xx000=%xxXxX
Isoleucylisoleucine X X X X X X xXxX0x xxx X X xXxxO0OX XX X X X X X X X X
Isoleucylleucine x00x0xxx0x0xxx00000x0000000%x00O0
Isoleucylvaline x0O0x00xx00xx00x0000x00x0000xx©0
Isoliquiritigenin x00xO0xxx0xxxxxx0000x00x0000%xzxO0O
Isomajdine Oxxxx00xx0xxx0xxxxx0XxXXXZXXXX X X
Isorhamnetin O x x x 00 x O00O0O0 x x x x O x x X x x x 00 x
Isorhamnetin-3-glucoside-4'-glucosid O x x x x x O X X X X X X X X X X X X X X X X X X X X X X X
Isorhamnetin-3-glucoside-4'-glucosidle x O O x O x x x O x X x x x X OO0 00 x00x0000=x x O
i;ziliﬁ?s‘gn-3-0—galact051de-6"- x00xO0xxx0xxxxxx0000x00x0000xzx©0
Isoxanthopterin Xx Xxxxx0xxx0xx00xx X X X X XX X XXX XXX X
Kaempferol 3-O-sophoroside 0 0 x OO0 x O (ON0) X X X X X x x x O (0]
iz:r;}:)f;:j(;lj’;g;ialactomde-6"- OxxO0Oxxx0O0x X XX X X X XXXXZXZXxXxxxxO0xxO
Kaempferol-3-O-glucoside-3"-thamnosidle x O O O O x x O 0O x x O x x x OO0 00 x00x000O0=xxO0
iali:;qn;?;?la-O-gIUCOSIde-@'-p- Xx X xO0Ox xxxxxx0xx X X XX X X X XXXXZXxxXxO0KXxx
Kaempferol-3-O-glucuronoside Oxx00000x0000000xxx0x00xx0x000
5}2?;1:1%2?2(2_3_O_rhamnOSIde_7_0_ x00xO0xxx0xxxxxx0000x00x0000xx©O
Kaempferol-7-O-rhamnoside x00x0xxx0xxxxxx0000x00x0000xxO
Koumine x0O0x0xxx0xxxxxx0000x00x0000xxO0O
Kynurenic acid O00x000xx0xx00x00x000xxx000xx2O
-Allothreonine Oxx0x000x000000xxxx0xx0xxxx0O0x
Lenticin O00x000x0000x00000D0D0DODODODODODODOXxO0OO0
Leucylphenylalanine X O0Oxx0xxx0xxxxxxx000xxxxx000«x x x
Leucylproline 0O00000D00D0DO0ODODODODODODODODODLODODLODODOXOOODODOO
Licoagroside B X X X Xxxxx0xxx0xx xXx XX X X X XXXZXXZXXXX X
LPC 18:1 O0000x0x0xxxxxx000x000x00000xO
LPC 18:2 O00000000D0D0O0OXx0O0D0O0DODODODODODODODODODODOODOOXO
LPC 18:3 O00000000xXx000x00000D0D0DO0DOx0O00O0D0O0D0O0%xO0
LPE 16:0 0O00000D00O0DO0DODODODODODODODODLODOXODOODOODOODOO
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LPE 18:1 O0O0x0xxx0xxxxxx0000xx0x0000O0xO
LPE 18:2 O0O0O0000000O0 x x O0O0O0O0000D0D0D0ODODODOO0OXO
LPE 18:3 x0O000xx00x00xx000xxx000x000000O0
Luteolin XX Xxxx0xxx00x000x xxx xx x0xxx x x Ox
Luteolin-4'-O-glucoside Oxx0x000x000000xxxx0xx0%xzxzxx00x
Luteolin-6-C-glucoside X X X XxXxXx0xxx0xx00xXxx X X X X X X X X X X X X X X
Luteolin-8-C-glucoside Oxx0x000x000000xxxx0xx0%xzxxxO0O0x
Malonyltryptophan Oxxxxx0x X X XXX X XXX XxXx0XXX X X X X X X X
Malvidin-3-O-glucoside X X X X X X XXX XXXXxXx0XXXXXXXZXXXZXZX XXX
Maslinic acid Oxx0x000xO O000x xxx0xx0xxxx0 X
Methoxytyramine X X X X X X X XXX XXXXXxx000xx0x0=xZXxX X X X
Methyl cinnamate Oxx0xx00xxx0xxxxxxx0xxxXxxx x Ox x
Methylcysteine x 0O0xO0xxx0xxxxxx 000 x O O x O000x x O
MGMG 16:3 Ox00x000x000000xxxx0xx0x00000x
MGMG 18:2 O0xxx00x00xx00x00xx000xxx0xxxO0
MGMG 18:3 O00000000D0O0ODODODODODODODOXxxXx0D0D0O0DOx0O0OD0OD0ODOO
MGMG 2:0 x00xO0xxx0xxxxxx0000x00x0000%xxO
Mitragynine X Xxx0 X X X XX XXX XX XX XXX XXZXZXZXZXZXZXZXZX X
Mpyricetin-3-O-galactoside O x x O x (0] X O0000xxxx0xx0xxxx0 X
Mpyricetin-3-O-xyloside x00xO0xxx0xxxxx00000x00x0000%xzxO0
Myricitrin x O00O0«x x x Ox x xx 0O0O0O0O0x 0O 0000 x x O
N2-Acetylornithine X X X X X X X X X X X X X X X X X X X X X X X X X X X
Naringenin x0Ox xO0x xxxxXxxxXxxx0xxxxxxx00xxx2O0
Naringenin-7-O-glucoside x00x0xxx0xx0xxx0000x00x0000xxO
Naringin Xx00x0xxx0xxxxxx0000x00x0000%xxO
N-Fructosyl isoleucylglutamate x00xO0xxx0xxxxxx0000x00x0000xxO
N-Fructosyl phenylalanine O0000x000x00xx0000000000O0D00D0OD0ODO0O0
N-Fructosy! tyrosine Ox x0x 000 x O0000xxxx0xx0xxxx 00 x
Niacinamide Oxx0xx00xxx0xxxxxxx0xxxXxxx x Ox x
Okanin-4'-O-glucoside X X X X X X X X X X x X0 X XX X X X X X X X X X X X X X
Pantothenic acid x x x 0Ox x x Ox Ox OX X X X X X X X X X X X Xx x Ox x
Pectic acid X X X X X X XxXxXxx0xxx0xxxxxxx0xxxx x Ox
Petunidin 3-galactoside Ox x xxxO0xxxx XX X XxXxx xx0X XX X X X X X X X
Petunidin-3-O-beta-glucoside O00x0x0x0x x X X X O000x00x0000x x©O
Phenylacetylaspartic acid X X X X X X XXX XXx0xXx XX XXX XXZXZXZXZXZXZXZXZXXX
Phenylalanine O x x x X O x x X X X Xx Xx Xx x0Xx X X X X X X X X X
Phenylalanylisoleucine Xx00x0xxx0xxxxxx0000x00x0000%xxO
Phenylalanylvaline x00x0xxx0xxxxxx0000x00x0000%xxO0O
Phenylglycine Xx X x X O0xxxxx0xxx0xxxxxxx0xxxx x Ox
Phenylpropionylglycine X X X 0xxx0xxx0Xx X XX XX XXXXZXXZXZXZXOKZXX
Phloretin x0OxxO0xxx0xxx0xx0000xxxx0x0xzxxO0
Phytosphingosine 0O 0 x (0] 00O 000O0 O000O0O0 (0] (o) X 00O
Piperine x 0O0xO0xxx0xxxxxx0000x00x00O0 O0x xO
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S
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j—
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[\]
—_
W

14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Plantaginin
Procyanidin
Procyanidin B1
Procyanidin B2
Procyanidin C1
Propenyl thiosulfate
Pseudouridine
Pyroglutamic acid
PyroglutamylIsoleucine
Quercetin

X X X % O —

o % O X X

Quercetin 3-0-[2"-O-(6"-O-p-coumaroyl)- «

b-p-glucopyranosyl]-a-; -thamnopyranoside

Quercetin 3-O-[2"-O-b-,-glucopyranosyl]- <

a-; -rhamnopyranoside
Quercetin-3,4'-O-di-beta-glucoside
Quercetin-3-0-galactoside
Quercetin-3-0-glucosyl-6"-acetate
Quercetin-3-O-glucuronide
Quercetin-3-O-rutinoside
Quercetin-3-0-vicianoside
Quercetin-3-O-xyloside
Quercetin-4'-O-glucoside
Resibufogenin

Retrorsine

Robinin

Rosmarinic acid

Rutin

Sakuranetin

Scutellarein 7-O-beta-glucopyranoside
Sempervirine

Senecionine

Serylleucine

Silychrystin

Sinapic acid

Sinigrin

Sinomenine

Sphingosine

Sulfo jasmonate
Tanegoside
Thiobispropanoic acid
Threonic acid
Threonylleucine
trans-Caffeic acid
trans-Cinnamic acid
trans-pterostilbene

¥ X X O O X X x X O O % x »x O % O

x x O O = x
Ox OO X OO O X % x OO0 0000 X Ox O0O0OxX x OO0O0x *x O

®oox X

F T

*x O O O O O %x O O Ofw

o
o
>
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1 2345678 91011121314151617 181920 21 22 23 24 2526 27 28 29 30
Trigonelline Oxx0x000x000000xxxx0xx0%xzxzxx00x
Tryptophan O000000000D00D0DOX0O0O0DODODLODODODLODODOODOOXO
Tyramine X X X X0 X X X X X X X X X X X X X X X X X X X X X X X X X
Tyrosine O0000O00000Ox000x0000000x0O000D0D0%XxO0
Tyrosol X X X O0xxx0xxx0x x X X XX X X X XZXZXXxXxxO0x x
Umbelliferone X X x0xxx0xxx0x X X XX X X X X X X XX x x Ox x
Valylvaline Oxx0x000x000000xxxx0xx0%xzxzxx00x
Vicenin 2 Oxx0x000x000000xxxx0xx0%xzxzxx00x
Vincanidine Oxx0x000x000000xxxx0xx0xxxx0O0x
Wogonin Oxx0x000x000000xxxx0xx0xzxzxx00x
Xanthosine Ox xxxx0x XX XX X X XX XxXxx0Xx X X X X X X X X X
Yohimbic Acid x00xO0xxx0xxxxxx0000x00x0000%xzxO0

1 (Brassica juncea), 2(Artemisia annua), 3(Brassica juncea), 4(Pteridium aquilinum), 5(Cirsium setidens), 6(Ligularia fischeri), 7(Beta
vulgaris), 8(Codonopsis lanceolata), 9(Sedum sarmentosum), 10(Boehmeria nivea), 11(Taraxacum mongolicum), 12(Angelica decursiva),
13(Isodon japonicus), 14(Parasenecio firmus), 15(Vaccinium corymbosum), 16(Youngia japonica), 17(Allium microdictyon), 18(Allium
hookeri), 19(Apium graveolens), 20(Spinacia oleracea), 21(Chrysanthemum coronaria), 22(Lactuca sativa), 23(Heracleum moellendorffii),
24(Nelumbo nucifera), 25(Brassica napus), 26(Pimpinella brachycarpa), 27(Brassica oleracea), 28(Brassica oleracea), 29(Hovenia
dulcis), 30(Euonymus alatus)

ZeHH| ( Brassica oleracea )

JIAR ( Preridium agquilinum )+

I ( Codonopsis lanceolata ) -

HICILERE ( Angelica decursiva )

N2 ( Spinacia oleracea )

20 (Beta vulgaris )

3+ Brassica juncea )

DANE ( Boehmeria nivea )

2# ( Ligwlaria fischeri )+

HES ( Parasenecio firmus )

WWOE ( /sodon Japonicus )

ML ( Hovenia dulcis )

042l ( Heracleum moeliendorffii )

OISd| ( Taraxacum mongolicum )—

=22l ( Vaccinium corymbosum )|

FRMULE ( Brassica napus )

43 ( Chrysanthemum coronaria )+

A0p= ( Allium microdictyon ) -

WIWO| (Youngia japonica )

HX( Brassica funcea )

A2 (Nelumbo nucifera )

2T (Lactuca sativa )+

X (Brassica oleracea )

BHELPR ( Evonymus alafus )+

2 ( Cirsium setidens )

SU= ( Sedum sarmentosum )

ELHE ( Pimpinella brachycarpa )

&2l | Apium graveolens )

ME* ( Artemisia annua )

I1 |125
I ]135
1128
J146
[[]120
[ 122
] 122 I EM
[ 124 0= E
I 127 =M
124
T 123
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1] 128
[]118
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[T 159
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0

L B L e e e o o e e e B
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Fig. 5. Number of identified metabolites in 30 plants. EM: Identified both in 70% EtOH and MeOH extracts. E: Identified only in

70% EtOH extract. M: Identified only in MeOH extract.
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1=l alkaloids (anabasamine, harmine, yohimbic acid),
flavonoids (apigenin, baicalein, catechin, eriocitrin, quercetin,
rutin), phenolic acids (caffeic acid, coumaric acid, sinapic acid),
terpenoids (ginkgolide A, ginkgolide C, atractylenolide III),
vitamin (niacinamide, pantothenic acid)9} 72 WA &<
H] 23] fatty acids (FA), lysophosphatidylethanolamine (LPE),
lysophosphatidylcholine (LPC)S- &3t 2| 2 A 71A] thes}
Al 1= At
4 £
oFg 3l 7157 AE9] oofy g5

Ashe el 24 A RSE 7]R1gt ek 54 2
9 oJofA] g5 dlSslal AA=FF om0 &8
7HE wtat= ol lo] s A= Wl A & 4
= oldliske AL W Fasth 28u B A5
3 ARl HiE A4 2 e 26 Eekn glo] 4
AH A EL el A7vt BEG YFoleh, &
A FeA A kg L 15 AE 305
A8t A AR e E T 9] -A FHEA S 7INEe = o
AR S22 T2 oA Y-S A3k A 28] Slof
MSI level 19 G sl= =& A2 =E FH35L7] #&) in-
house libraryS 213 AZSIA L o5 7|Wto g BMS 2
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