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Abstract

There is rising attention being paidto the wellness care benefits(ofherbs and their products
in Southeast Asia. The World Health Organization (WHO) has beenssupporting countries to promote
traditional medicine utilization so that this valuable resource is utilized safely and effectively. In
Thailand, many traditional herbal recipes have been established since ancient times and later have
been carefully modified based onithe wisdom of traditional Thai medicine (TTM). In this article a
traditional Thai antihypertensive herbal recipe (TTAH)4isSelected and studied in detail. According to
WHO guidelines, analysis of @ sizeable chemical constituent and fingerprint establishment of a
product are a requirement to support a clinical trial for an herbal recipe. High-performance liquid
chromatography=mass spectrometry (IL€-MS) is an excellent tool to investigate the chemical
fingerprint, chemical constituents,/and also putative active ingredients. Eight chemical fingerprints
were established while metaboliesprofiling of ten possible compounds was identified from the TTAH
and all of them are active pharmaceutical compounds. Three markers including piperine, imperatorin,
and pinostrobin were selected to be selective markers in a quality control process. Quantitative
analysis by LC-MS was established and validated and the results showed that the method was specific
and accurate. Ten batches of TTAH were collected over a year and analyzed according to an attempt
to establish the standard values of piperine, imperatorin, and pinostrobin amount in TTAH. The
standard values of markers in TTAH were set for piperine as 1.43+0.06 %w/w, imperatorin as

0.05+0.002 %w/w, and pinostrobin as 0.3+0.03 %w/w, respectively.
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wsnlne Piperine 285.1
Piperettine 311.4
Chavigine 285.3
Piperoleine A 3154
Piperoleine B 343.5
Piperamine 287.3
Pipercide 3534
Guineensine 383.5
Dehydropipernonaline 3394
Piperolactam D 295.3
Piplartine 317.3




ayu'lng miﬁﬁtyﬁwu waluana
w3n'lne (919) Brachyamide B 3274
(2,4)-N-Dodecadienoyl pyrrolidine 249.4
N-trans-feruloyltyramine 3134
N-Formylpiperidine 113.2
Pellitorine 223.4
Coumaperine 257.0
Acetyl coumaperine 299.0
Trans-feruloyl piperidine 261.0
Feruperine 287.0
N-5-4 hydroxy-3-methoxy phenyl-2E pentenoyl piperidine | 289.0
Piperic acid 218.0
Methyl piperate 232.0
Piperamide (C7:1) 301.4
Piperamide (C9:1) 329.4
Piperamide (C5:1) 273.3
Piperamide (C7:2) 299.4
Piperamide (C9:2) 327.4
Piperamide (C5:3) 3254
Piperamine 280.4
Retrofractamide A 3274
Sarmentine 221.3
Sarmentosin 2753
Trichostachine 271.3
Myristicine 192.2
myristicin 192.2
Eugenol 164.2
Cubebin 356.4
Safrole 162.2
3,4 dimethoxy-demethylenedioxy cubebin 373.4
Piperenone 388.5




ayu'lng miﬁﬁtyﬁwu waluana

w3n'lne (919) Bergamotene 204.4
Cadinene 204.4
Ol-cadinol 222.4
Calamenene 202.2
Camphene 136.2
Carvone 150.2
Caryophyllene 204.4
Cineol 154.3
Citronellol 156.3
Isoquercetin 464.4
Isorhamnetin-3-o-rutinuside 624.6
Kaemferol 3-oyglucoside 449.1
Quercetin 3-0-B-galactoside 550.4
Caffeic acid 180.2
Capric acid 172.3
Coumaricacid 164.0
Dihydroxyphenylethanol 154.2
Hentriacontane 436.9
Lauric acid 200.3
Linoleic agid 280.4
piperonal 150.1

VoILIA Borapetoside A 538.5
Borapetoside B 552.6
Borapetoside C 536.6
Borapetoside D 698.7
Borapetoside E 536.6
Borapetoside F 534.6
Salsolinol 179.1
Higenamine 271.0
Adenosine 167.0
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ayu'lng miﬁﬁtyﬁwu waluana

vosziia (7o) Rumphiol E 4712
20-hydroxyecdysone 480.6
Cordioside 539.0
Columbin 358.4
Tinosporaside 492.0
Cycloeucalenol 426.7
Cycloeucalenone 424.7
Bergenin 328.3
N-trans-feruloyltyramine 3134
Secoisolariciresinol 362.4
Apegenin 270.1
Magnoflorine 342.4
Berberine 371.8
Palmatine 352.4
Syringin 372.4
Tinoscorside A 642.2
Paprazine 2833
N-demethyl-N-formyldehydronuciferine 308.0
N-formylnornuciferine 310.0

EUEARY Imperatorin 270.3
Luvangetin 258.3
Auraptene 298.4
Periplogenin 390.5
Psolaren 186.2
B-sitosterol 414.7
Umbelliferone 162.1
Aegeline 297.4
Marmesin 246.3
Skimmin 324.3
Xanthotoxol 202.2
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ayu'lng miﬁﬁtyﬁwu waluana

VAR (919) Alloimperatorin 270.3
Quercetin 302.2\
Limonene 136.2
p-cymene 134.2
Lupeol 426.8
Eugenol 164.2
Cuminaldehyde 148.2
Marmeline 351.4
Marmesiline 367.4
Acetoxy methyl lutenyl hydréxycoumarin 288.0
Isophellodenol C 246.0
Hydroxyl-hydroxy methyl'coumarin 273.0
Marmelonine 270.0
8-hydroxysmyrindiol 278.0
Valencie,acid 206.0
Isogosterol 286.0
Scoparone 206.0
Decursinol 246.3
Demethylsuberosin 230.1
Isofraxidin 222.0
Formylumbilliferone 190.0
Xanthoarnol 262.3

mlentaviue Spilanthol 221.0
Magnolenin C 596.0
3-o-methylgalactoside 194.0
Ebractetoside A 519.2
Ebractetoside B 583.3
Ebractetoside C 467.2
Ebractetoside D 437.2
Isofucosterol 412.0
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ayu'lng miﬁﬁtyﬁwu waluana

mlondaivue () | Campsterol 400.1
B-sitosterol 414.7
Apigenin 7-o0- B-D-methylglucuronate 460.0
Apigenin 7-o- B-D-methylglucuronate 446.0
Amyrin 466.7
Verbascoside 625.6
Plucheoside B 388.5
Zizybeoside | 432.2
Leucosceptoside 639.6
Martynoside 652.6
Vicenin 594.5
B-hydroxy acteoside 640.6
Schaftoside 564.5

NITPY Boesenbergin A 404.5
Boesenbergin.B 404.5
Pinostrobin 270.3
Pinocembrin 256.3
Panduratin A 406.5
Sakuranetin 286.3
Cardamonin 270.3
Hydroxypanduratin A 392.5
Helichrysetin 286.3
Trihydroxydihydrochalcone 258.3
Avangoletin 272.3
Dihydro 5,6 dehydrokawain 230.0
Alpinetin 270.3
Rotepoxide 362.3
Zeylenol 384.4
Boesenboxide 424 .4
Isopimaric acid 302.5
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ayu'lng miﬁﬁtyﬁwu waluana

N32W18 (A1D) 2-hydroxy-4-4’-6’-trimethoxychalcone 314.3
Chrysin 254.2
Panduratin D 430.0
Panduratin E 472.0
Panduratin F 540.0
Panduratin G 540.0
Panduratin H 298.0
Panduratin I 298.0
Panduratin C 422.5
Nicolaioidesin B 406.2

WY Valencene 204.4
Nootkatone 218.3
Caryophyllene Ol-oxide 220.4
Cyperolone 236.0
10,12-peroxycalamenene 232.0
4,7-dimethyl-tetralone 160.0
1,2,3,4-tetrahydronaphthalin 286.0
Cyperotundol 272.1
Salicylic acid 138.1
Caffeic acid 180.2
Protocatechuic acid 182.2
p-coumaric acid 164.2
Pongamone A 366.3
Biochanin A 284.3
7,8-dihydroxy-5,6-methylenedioxyflavone 298.0
Quercetin 302.0
Kaempferol 286.0
Luteolin 286.0
Ginkgetin 566.0
Isoginkgetin 566.5
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ayu'lng miﬁﬁtyﬁwu waluana

Llﬁﬂﬂy (910) Norcyperone 222.0
Clovane-2, 9-diol 238.0
Rosenonolactone 316.0
Rotundine A 231.0
Rotundine B 233.3
Rotundine C 233.3
Cyperene 204.4
B-silinene 204.4
Ol-cyperone 218.3
Sugetriol triacetate 378.5
Cyprotene 192.3
Cypera-2 4 diene 202.3
Ol-copaene 204.4
Uselinene 204.3
Rotundene 204.4
Ylanga-2,4-diene 202.3
g-gurjunene 204.3
trans-calamenene 202.3
d-calacorene 204.3
g-calacorene 200.3
epi-a-selinene 204.3
Muadrolene 204.4
Cadalene 198.0
Cyperotundone 216.4
Mustakone 218.3
Cyperol 220.4
Isocyperol 220.4
Khellin 260.2
Visnagin 230.2
Sitosteryl-B-galactopiranoside 1,024.0
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uRInY (A) Ammiol 276.2
Tricin 330.3
Isorahamnetin 316.3
4,5-secoecudesmane 210.4
Y-cymene 134.2
Isokobusone 2223
Kobusone 222.3
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1. LC-MS (Ultimate 3000)

2. Dionex LC-MS/(column

3. Rotary evaporator. (Buchi)

4. 1n5eeiariins e ldaziBon 481U (Analytical balance, Ohaus)
5. pH meter (Mettler)

6. Sonicated bath

7. Vortex mixer

8. Freeze drier

9. Magnetic stirrer/ Hot plate

10. HPLC vials

11. Pipetman micropipette YU 1-10 pl, 10-100 pl ttag 100-1,000 pl
12. Pipette tip

13. Eppendorf tube YU10 1.5 ml

14. Acetonitrile (HPLC grade)

15. Water (DI and HPLC grade)
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16. Formic acid (AR grade)
17. n-hexane (AR grade)

18. Dichloromethane (AR grade)
19. Ethyl acetate (AR grade)
20. @13UIATIIY piperine

21. €130191391U adenosine
22. ®130191397U salsolinol
23. €190191397U higenamine
24. €130191397U imperatorin
25. ®150191391U pinostrobin
26. @13UIATIIY pinocembrin

27. @13UIAT31U verbascoside
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Pinostrobin 0.11 0.96 98.07 £ 0.30
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