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Biodiversity in Thailand:
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Plant-derived natural medicinal products

Plant-Derived Natural Products

Botanical Source

Medicinal A pplication

Atropine
Berberine
Caffeine
Camptothecin
Cocaine
Colchicine
Convallatoxin
Digitoxin
Digoxin
Ephedrine
Glaucine
Glycyrrhizin
Morphine
Chuabain
Chainine
Reserpine
Salicin
Scopolamine
Silymarin
Taxol
Theophylline
Thymol
Vinblastine
Vincristine
Yuanhuacine

Atropa belladonna L.

Berberis vulgaris L.

Camellia sinensis (L.) Kuntze
Camptotheca acuminata Decne.
Erythroxylum coca Lam.
Colchicum autumnale L.
Convallaria majalis L.
Dhgitalis purpurea L.
Drigitalis lanata Ehrh.
Ephedra smica Stapf
Glauctum flavum Crantz
Glycyrriuza glabra L.
Papaver somniferum L.

Strophanthus gratus (Wall. & Hook.) Baill.

Cinchona officinalis L.

Rauvolfia serpentina (L.) Benth. ex Kurz
Salix alba L.

Datura metel L.

Silybum martamum (L.) Gaertn.
Taxus brevifolia Nutt.

Theobroma cacao L.

Thymus vulgaris L.
Catharanthus roseus (L.) G.Don
Catharanthus roseus (L.) G.Don
Daphne genkwa Siebold & Zucc.

Anticholinergic
Bacillary dysentery
Neuroprotection
Anticancer
Anesthetic
Antigout, antitumor
Cardiotonic
Cardiotonic
Cardiotonic
Sympathomimetic
Antitussive
Treatment of Addison’s disease
Analgesic
Cardiotonic
Antimalarial
Antihypertensive
Analgesic

Sedative
Antihepatotoxic
Anticancer
Dhuretic

Topical antifungal
Anticancer
Anticancer
Abortifacient

Drugs Drug Candidates 2024, 3(1), 184-207; https://doi.org/10.3390/ddc3010011
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Traditional workflow to elucidate herbal bio-active compound:
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Metabolomics and Network Pharmacology: New drug discovery workflow

scientific reports

W) Check for updates

OPEN |ntegrated network pharmacology
and metabolomics reveal
the mechanisms of Jasminum Components

elongatum in anti-ulcerative colitis
| upLC-Q-TOF-Ms

Jinyan Qiv?, Guanlin Xiao?, Minjuan Yang*, Xuejun Huang?, Dake Cai?, Canhui Xie*,
Zhao Chen?, Xiaoli Bi**~ & Aili Xu~

Jasminum elongatum

Network pharmacology
=
_ I
:

Qiu, J., Xiao, G., Yang, M. et al. Sci Rep 13, 22449 (2023).
https://doi.org/10.1038/s41598-023-49792-w
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Metabolomics for plant metabolite identification

scientific reports
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OPEN Network ph.armacolo.gy anc! 3420000
metabolomics analysis of Tinospora 3.6E10
cordifolia reveals BACE1 and MAOB ]
as potential therapeutic targets 3.2E10 - 328.0800
for neuroprotection in Alzheimer’s
di
ease 2.8E10 2.9600
2 2.4E10
@ @ 437.0400
— —Eﬁ s Jooe apectometsr 2 2.0E10 187.
ﬁnospc_ura (_:ordifoﬁa Tinospora cordifolia Metabolite extract E .1 . 6 E.1 0 228.9“}“
(Guduchi) climber shrub stem powder
,, 2 408.720 218400 436.8000
g 12E10 | | 228.9600 352.0800_, 000
= “ -
8.0E9 { 71.8800 | “l‘ !L(x ﬁﬁ 35243405000 ﬂ iy
In vitro validation _ ld;r:ah;icztlin of — 4.DE9 - \ L!ﬁ L l‘\%ﬁ \“’,\( r_,..‘q_,ru"”\
T e | Ml Y rN I 2.0800
Pharmacological network of MZmine 2.31 -UIDEU ] =
Tinospora cordifolia analysis
0 4 8 12 16 20 24 28 32 36

Workflow of metabolite extraction from T. cordifolia stem poder, LC-
MS/MS followed by MZmine tool and subsequent bioinformatics analysis

and in vitro validation of neuroprotective activity

Y\

Retention time, min

Amrutha, S., Abhinand, C.S., Upadhyay, S.S. et al. Sci Rep 15, 8103 (2025).
https://doi.org/10.1038/s41598-025-92756-5

Representative of total ion chromatogram of T. cordifolia metabolite analysis in positive mode



Metabolomics for plant metabolite identification

scientific reports

|20 Coest tor s |
OPEN Network pharmacology and
metabolomics analysis of Tinospora
cordifolia reveals BACE1 and MAOB
as potential therapeutic targets
for neuroprotection in Alzheimer’s
disease

5. Amruthat, Chandran 5. Abhinand?, Shubham Sukerndeo Upadhyay?,
i i i Keshava Prasad* &

Prashant Kumar Modi(*

List of Intense Metabolite Identified in T. cordifolia

List of Metabolite that are not Identified in T. cordifolia

m/z, (Da) | Retention time, minutes | Metabolite identification | Peak intensity | Polarity
35232 3105 117-Ficosenoic acid 1LA9E 4+ 10 +
198 20,84 Selenomethionine 8.2E+07 +
201 18.24 Poppy acid 1.7E+09 +
159.12 4.87 Betaine 1E + 08 +
ThE.18 369 Theaflavin-3-gallate 4.09F 409 +
36696 10.81 Se-Methylselenocysteine | 3.7RE+09 +
S04 32385 Quercetin 3,3 -bissulfate | 1.22E+09 +
19404 487 Shoyuflavone A LISE+09 +
7012 369 Morbadione A TEOE 408 +
43872 20,87 Gliadorphin 4.65E+08 +
31212 30.79 pinostrobin 4.02ZE+09 +
lad.04 8.96 Fertaric acid 1.09E 408 +
33924 30.93 Plastoquinone 3 245E408 -
417.12 12.25 Liquiritin 13E+07 -
430.92 10.82 Mitroprusside 21E+09 -
T43.04 32.40 Gluconapin B3E+07 -
53892 1211 Chymopapain L7E+07 -
17952 3615 Glucoputranjivin 1.7 -
71152 4.71 Conessine LIE+07 -
BRO.08 33.10 Baicalin 5E+0& -
133.08 1.54 3-Butenenitrile 1.5E+08 -

miz, (Da) | R time, Metabolite identification Peak intensity | Polarity
43284 10.81 3-(3,5-Diiodo-4- hydroxyphenyl)pyruvate | 3.27E+ 10 +
41496 10.81 Perflunrooctanoic acid 3BE+10 +
7588 29.62 1-Cyclohexyl-11-heneicosanone 3TE+10 +
605.16 3205 5,7,3"- Trihydroxy-4"-methoxyflavanone | 3.5E+ 10 +
7578 30.67 Erucoylacetone 3.2E410 +
3522 29.02 O-sinapoylcholine 9.21E4 09 +
338.16 3233 Deoxynivalenol 3.2E 409 +
54276 1.36 Cyclolinopeptide F 27E+09 +
7192 7.36 Di-2-thienyl disulfide SA3E+09 +
383.16 .88 Cassythine 14E 409 +
144.96 7.55 thivacrolein L4E 409 +
183.96 30.07 Arsenate L3E4+09 +
339.48 3138 N-Dodecane 21E408

74232 30.96 Agavoside F 1.9E 408

309.12 5.54 llicifolinoside A 14E 407
69278 16.48 Captafol 13E407

3432 14.28 corynantheal 24E+407

387.12 856 Dictyoquinazol C 37E408

175.2 Ll Putrescine 24E407

203.04 7.98 ‘Wasalexin A 3.2E407

315.12 6.04 Hypoglycin B 1LIE+08

37106 15.87 psoralen 33E407

32808 12.81 Avenanthramide 1p 5.6E 407

369.12 B.44 Linusitamarin 6.2E407

71.83 L.70 Unassigned 34E409 +
&09.72 11.09 Unassigned 7.BE408 +
B3.83 1.42 Unassigned 7.6E4+08 +
TEB.A8 30.31 Unassigned 14E 409 +
58534 13.09 Unassigned IE+08 +
83.83 4.10 Unassigned 29E407 +
6828 9.38 Unassigned LaE+08 +
TEE.8E 28.31 Unassigned 13E+09 +
33842 13.50 Unassigned SE+07
B0E82 10.36 Unassigned 1E+08

994 Unassigned 2E+07

26. Q.13 Unassigned IE+07
68688 10.47 Unassigned 2E+07

135.24 1.25 Unassigned SE4+07
413.64 10.95 Unassigned IE407
406.44 8.30 Unassigned 1E+07
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Amrutha, S., Abhinand, C.S., Upadhyay, S.S. et al. Sci Rep 15, 8103 (2025).
https://doi.org/10.1038/s41598-025-92756-5
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Metabolomics: The challenges of analytical

METABOLIC PATHWAYS
Glycan Biosynthesis fati . . . . . .
I  iobiotcs * Diversity in structures and physical chemical properties
* Require multiple technologies to capture a metabolome
b
* Many isomeric and isobaric species
Kes * Require high resolving power for correct ID
Metabolism of . .
Other Amino Acids * Very low to very high concentrations
* Require High sensitivity and wide dynamic range
oy : * No single database to identify all unknown metabolites
A== oo Vi * Require extensive library or fragment ion prediction
e based on compound structure
Biosynthesis of E i
Secondary Metabolites Gprprends
01100 545104 ‘

All the images shown in this frame are downloaded or parsed from K[cc



Metabolomics: The chall
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Data
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Network
Visualization

Metabolites 2022, 12, 1002. https://doi.org/10.3390/metabo12101002
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o Provides pathway It contains more than
It contains visualization, Eukaryotes, patiney,
interpretaton, and BoGMods T et mamuly Free UGGy 207
analysis of pathway Human Pathways:2546 g s idontifiers for meta 4 (accessed on 1 April 2022)
R knowledge. Available Reactions:13890 § Eukaryotes. ‘reactions, and genes.  metabolic models.
eactome Homo-sapiens tools: SkyPainter, Proteins:1020 Free Reactome.org 2005 B
[ ] Knowledgebase sapiens o . (accessed on 1 April 2022) PATHWAY database,
" PathFinder, BioMart, Small Molecules:1940 KEGG NETWORK
Reactome Gene Set Drugs:507 database, KO annotation  KEGG organisms: 7760
af'\‘:zlllyfls lﬂejf[lomer‘GSAl) Bakaryotes and taxonomy, drug (Eukaryotes: 6
eactome IDG Portal wce uKaryoles  information,and virus-cell Bacteria:6691, N wwwkeggp/ 1005
Pathway/Genome - ;'d"” an interaction. Available tools: Archaea:371). e (accessed on 1 April 2022)
. (PGDI aca. KEGG Atlas, KegHier, KEGG modules: 456
A comprehensive reference o191 KegArray, KegDraw, Reaction modules:46
s , KegTools, KEGG2, KECG
containing listed data from Archaea: oo L
Eukaryotes " 465 databases BcoCyc and MetaCyc Comprises disease-related
BioCye Bacteria and publications—available Bacteria: databases: free access. Biocyc.org 1997 Py
oo tools: Pathologic, Genome 18,956 databases Others: Paid (accessed on 1 April 2022) Eukaryotes ID structures, genome
. browser, Pathway Tools, Eukaryota subscription BRENDA Bacteria and annotations, ligand Number of different Free wwbrenda-enzymesors g7
BLAST search, and 37 databases Archaea information, taxonomic, enzymes: 8197 (accessed on 1 April 2022)
SmartTables. MetaCyc bibliographic, and kinetic
Metabolic data.
Encyclopedia Provides chemical and
Serves as a comprehensive physical properties,
reference to metabolic Multi-organisms: 3295 "'“:‘f"al‘:;""l"“' ﬁ’e‘y Compounds:110
Eukaryotes pathways and enzymes. Metabolic MetaCye.on Eukaryotes ot ot ciations ‘million, PubChem ncbi.nlm.nih.
METABOLIC PATHWAYS MetaCye Bactoria and Available tools: Pathologic,  pathways:2937 Free acce MetaCycorg o) 1999 PubChem Bt O a Tt leratute o Substances277 millon, Free gov 2004
Archaea. Genome browser, BLAST Enzymatic ed P! PubChem Structure Editor,  Bioactivities293 (accessed on 1 April 2022)
search, Pathways Tools, reactions:17,310 Entrez, PubChem3D, ‘million.
Google™. bChem Download
S~ Facilty, ToxNet.
Bacterial organism: Contains Metabolic Genes:d518 i PR ——
EcoCyc Escherichia coli K-12  Network Explorer, Circular Enzymes:1652 Free EcoCyc.org 1995 Fukarye olaining nformativn, red " ebi.ac:uk /chebi
1 Mt (accessed on 1 ApHl 2022) 5 - Eukaryotes containing information  Annotated compounds: free wwwebi.ac.uk/chebi 010
MG1655 Genome Viewer reactions2151 Bacteria and Archaea  about chemical entities of 59,708 (accessed on 1 April 2022)
- - biological interest.
Database: Organisms Database Descriptions Coverage Accessibility Link YOR
“A human metabolomics - — — -
database. It has spectral Database Organisms Database Descriptions Coverage Accessibility Link YOR
a dLP;'hwlayb Iv“ua:'HDhn“ Captures human and gut Reactons:19,313
tools. Available tools: Data 560
. Homosapiens Extactor ChemSketch, Annotated metabolite e htps/ /s ca o Vil Vbl mlebilnabdin - Melbolio o7 e eyl s
pi ST search, entries: 217,920 (accessed on 1 April 2022) Human P 8 (accessedon1 April2022)
MetaboCard, MS and hundreds of diseases and Diseases:255
NMR spectral search nutritional data. Foodstuf:8790
uilty, Ams o collect end .
MetaboL IMS § disminate biologcal Pathways5772 htps:/ /www.
Fo— Y — T PETY ; { Pathuny Commons oo\ haes  pathiayand imeragion [MeTaCtons 2424055 Free pathwaycommons.org
hemSpider ukaryotes chemical structure mical entities: e chemspider.com e )
ChemSpide Bacteria and Archaea atabase. Million F (accessed on 1 April 2022) 2007 date Databases 22 (accessed on 1 April 2022)
Different organisms:
An open-access database 651’5‘ Apublic, colaborative genes: 11532
repository https:/ /seveveebi.ac.uk/ VikiPathwars Eukaryotes platiormdevoted o the (om0 B Fre wikipathways.crg 008
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metabolomics research. P A multi-database
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Metabolomics Eq “‘fmdt land gm\ 'dﬁt structures:136,000 i metabolomicsworkbench 2016 roviding mmt’l;va KEGG, Rezctome, mathelab/RaMP-DB/or
Workbench Bacteria and Archaca "0 T e, Genesi7300 " (accessed on 1 April 2022) RaMP Eularyotes iblesof quety resuls, SMPDE, and Free hitps
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What is Mass Spectrometry?

The basis in mass spectrometry (MS) is the production of ions,
that are subsequently separated or filtered according to their
mass-to-charge (m/z) ratio and detected.
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LC-MS/MS
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LCMS-Diagram
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Mass Spectrometry
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Data from LCMS

e

Intensity | Chromatogram I?

A\

Mass spectra of resolved peaks




Mass spectra-m/z
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Relative abundance (%)
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m/z = ( molecular weight + charge ) / charge
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MS/MS data

H,N -@]"’
HzN"@' so|*

Relative Abundance

H,N—@— SO,NH S_ CH,]+
YOY

N—N Compound: Sulfamethizole

MW: 270
Empirical Formula:

/ CQH10N40282

o Molecular Weight
o Elemental Composition

e Empirical Formula

e Molecular Structure

o Unambiguous Identification
o

Mass [m/z]

\ Mass Specific Response
300

=== 60,000 Resolution
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Metabolomics database

Database Organisms Database Descriptions Coverage Accessibility Link Y.OR Database Organisms Database Descriptions Coverage Accessibility Link YOR
It contains visualization, Eukaryotes Provides pathway It contains more than
interpretation, and ) > visualization with Escher. 75 high-quality e
analysis of pathway ~ Human Pathways:2546 BIGG Models Frokaryoles, a0 zlso offers standardized  manually-curated Free ‘acce;gé‘;:‘l‘i e w20
Reactome knowledge. Available Reactions: 13890 Reactome.org LHMIY;]“ s ers for bol genome-scale ) P
Knowledeebase Homo-sapiens tools: SkyPainter, Proteins:1020 Free (accesqe(i onl A r?l 2022) 2005 reactions, and genes. metabolic models.
gebas PathFinder, BioMart, Small Molecules: 1940 N P PATHWAY database,
Reactome Gene Set Drugs:507 KEGG NETWORK
Analysis (ReactomeGSA) database, KO annotation ~ KEGG organisms: 7760
and Reactome IDG Portal. Eukaryotes __and taxonomy, drug (Eukaryotes: 695, .
KEGG oot information, and virus-cell Bacteria:6694, . www.keggp/ 1995
Pathway /Genome “Pf E;\"’ an interaction. Available tools: Archaea:371). Tee (accessed on 1 April 2022)
Databases (PGDBs): rehaea. KEGG Atlas, KegHier, KEGG modules: 456
A comprehensive reference 19,494 KegArray, KegDraw, Reaction modules:46
containing listed data from Archaea: KegTools, KE’GGZ KEGG
Eukarvotes 130,000 465 databases EcoCyc and MetaCyc APL
BioCve Hacler?; an‘d publications—available Bacteria: databases: free access. Biocyc.org 1997 Comprises disease-related
¥ “‘Archaea. tools: Pathologic, Genome 18,956 databases Others: Paid (accessed on 1 April 2022) data, protein sequences,
browser, Pathway Tools, Eularyota: subscription S Eularyotss 3D sctues GE0OMe e o frent . wwwbrenda-ensymesorg. 1o
BLAST search, and 37 databases . tons, igand enzymes: 8197 (accessed on 1 April 2022)
SmartTables. MetaCvc: Archaea. information, taxonomic,
- Melabsiié bibliographic, and kinetic
data.
Encyclopedia
yeop Provides chemical and
Serves as a comprehensive physical properties,
reference to metabolic Multi-organisms: 3295 biological activities, safety C ds110
Eukaryotes pathways and enzymes. Metabolic . and toxicity information, ompounds: .
MetaC: Bacteria and Available tools: Patholo; thways:2937 F MetaCyc.org 1999 Eukaryotes atents, literature citations, million, PubChemnchintm.nih.
etaCyc acteria an, wailable tools: Pathologic, pathways: ree (accessed on 1 April 2022) PubChem 5 A i loblo toole,  Substances:277 million, Free gov 2004
Archaea. Genome browser, BLAST Enzymatic acteria and Archaea  and more. Available tools: Bioactivities:293 (accessed on 1 April 2022)
; PubChem Structure Editor, i * P
search, Pathways Tools, reactions:17,310 b PubChomah 4 million.
™ nirez, em3D,
Google™. PubChem Download
Facility, ToxNet.
Bacterial organism: Contains Metabolic ES:NI:Z:T(:;Z EcoCyc.org acilty, ToxNel
EcoCyc Escherichia coli K-12 Network Explorer, Circular ymes: | Free - B 1995 A database and ontology
y Metabolic (accessed on 1 April 2022) . Eukaryotes d compounds: www.ebi.acuk /chebi
MG1655 Genome Viewer ChEBI : 't Free X 2010
reactions:2151 Bacteria and Archaea  about chemical entities of 59,708 (accessed on 1 April 2022)
biological interest.
Database Organisms Database Descriptions Coverage Accessibility Link YOR Database Organisms Database Descriptions Coverage Accessibility Link YO.R
A human metabolomics Captures human and gut Reactions:19,313
database. It has spectral . microbial metabolism Metabolites:5607 )
and pathway visualization Virtual Metabalic H . inf i d links it to 3695 F www.vmh.life 2018
tools. Available tools: Data Human omo-saplens iormatan and ks 1 o ree (accessed on 1 April 2022)
HMDB Homo-sapiens Extractor, ChemSketch, Annotated metabolite Fme https:/ /hmdb.ca 2007 h““d'Ed?"fd'SE“" and ‘ 255
sap BLAST search, entries: 217,920 (accessed on 1 April 2022) nutritional data. Foodstuff:8790
MetaboCard, MS and Aims to collect and — https:/ fwrwe
NMR spectral search " p3:/ [WWW.
mim Pathway Commons Bm;"::ﬂz";*d‘m d‘t‘}‘?‘::'":‘ti 'I’r‘l:i‘fc';‘;ln Interactions:2,424,055 Free pathwaycommons.org
MetaboLIMS L Databases:22 (accessed on 1 April 2022)
- .. Eukaryotes A chemical structure Chemical entities:114 chemspider.com N N
ChemSpider g, teria and Archaea database Million Free (accessed on 1 April2022) 27 F— A public, olleberat™  uman genes: 11,532 —
Different organisms: WikiPathways aryotes pratiorm devoted t0 Number of pathways: Free wiipatways- o 2008
An open-access database rgarns Bacteria and Archaea curation of biological ! (accessed on 1 April 2022)
) repository https: / /www.ebi.ac.uk/ pathways
MetaboLights Eukaryotes for cross-platform and Refrrence Free metabolights 2012 -
Bacteria and Archaea r N compounds:27,475 A multi-database
cross-species " i {accessed on 1 April 2022) . !
5 Metabolite annotation integration approach for
metabolomics research. P
aures 2016457 gene/metabolite Pathways: 51,526 {from hetps:/ /github.com/
A repository for enrichment analysis KEGG, B A —
¥ enmen i 3G, Reactome, mathelab/RaMP-DB/or
':.23322";:5 d?::zi?i:: Discrete metabolomicsworkbench RaMP Eukaryoles tglr:‘f::ln gul:te-[::l,; SMPDB, and Free hitps
Metabolomics Eukaryotes provides structures:136,000 i Bacteria and Archaca S Of query g WikiPathways) //github.com /mathelab /
. analysis tools and access to N Free org 2016 interactive tables of . / € L
Workbench Bacteria and Archaea - N Genes:7300 Genes: 23,077 RaMP-DB/inst/extdata/
metabolite standards, iy (accessed on 1 April 2022) h I 1
e Proteins:15,500 P pathway analysis results, —po b lires: 113,725 (accessed on 1 April 2022)
protocols, t:m”a 5 and clustering of enriched T
training, and more. hways by path
pathways by pathway
A pathway database for Pathways Number: similarity
) different model organisms 48,690 » , —
SMPDB Eukaryotes such as humans, mice, E.  Metabolites Number Free https:/ /smpdbca/ 2009 Organisms include: Differential expressed
Bacteria and Archaea N (accessed on 1 April 2022) metabolites: 5675.
coli, yeast, and {non-redundant): Human, ) e
Arabidopsis thaliana, 55,700 Rat A comp (t 511347 Menda.cqgmu.edu.cn:
A m e MENDA Mouse ’and metabolic characterization Rat:3127 Free 8080/index.php 2020
Homo-sapiens, Rat, e A Curated Non database for depression. Mouse:1105 (accessed on 1 April 2022)
Mouse, Drosophila resource that aims 1o relationships:6849 hitp:/ /www.bio- oruman Nonh
+ JTosop provide a comprehensive P 3 fmates, on-fman
MetSigDis ‘melanogaster, ; Metabolites:2420 Free annotation.cn/MetSigDis/ 2017 primates. 06
resource of metabolite primates:96)
Triatomine, Mice, Pig, Diseases:129 (accessed on 1 April 2022)
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compound databases commonly used for compound identification.

Database Targets Description
PubChem [32] All small molecules Small molecules, metadata
ChemSpider [33] All small molecules Small molecules, curated data
KEGG [34] Metabolites Pathway database, multiple species
MetaCyc [35] Metabolites Pathway database, multiple species
BRENDA [36] Enzymes Enzyme and metabolism data
HMDB [37] Metabolites Human metabolites
CHEBI [38] Small molecules Molecules of biological interest
UNPD [39 Metabolites Secondary plant metabolites
MINE [40)] Metabolites In silico predicted metabolites

PubChem, ChemSpider or the Chemical Abstracts Database is larger than 120 million compounds.
The number of compounds with biological relevance is estimated at 1-2 million

W\A/ Metabolites 2018, 8(2), 31; https://doi.org/10.3390/metabo802003 1
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mass spectral databases commonly used for compound annotations

Database Targets Description
NIST EI-MS, CID-MS/MS Curated DB, graphical interface
WILEY EI-MS, CID-MS/MS Largest collection of EI-MS data
METLIN [51] CID-MS/MS Developed for QTOF instruments
MoNA El, MS/MS, MSn Autocurated collection of spectra
MassBank [52] El, MS/MS, MSn Longest standing community database
mzCloud [53] MSn Multiple stage MSn
GNPS [54] MS/MS Community database
ReSpect [55] MS/MS, RT Plant metabolomics database

W\A/ Metabolites 2018, 8(2), 31; https://doi.org/10.3390/metabo802003 1
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metabolomics analysis of Tinospora 3.6E10
cordifolia reveals BACE1 and MAOB ]
as potential therapeutic targets 3.2E10 - 328.0800
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Workflow of metabolite extraction from T. cordifolia stem poder, LC-
MS/MS followed by MZmine tool and subsequent bioinformatics analysis

and in vitro validation of neuroprotective activity
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Amrutha, S., Abhinand, C.S., Upadhyay, S.S. et al. Sci Rep 15, 8103 (2025).
https://doi.org/10.1038/s41598-025-92756-5

Representative of total ion chromatogram of T. cordifolia metabolite analysis in positive mode



Network Pharmacology: Protein targets of T. cordifolia metabolites
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Network Pharmacology: Protein targets of T. cordifolia metabolites
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In vitro validation
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Metabolomics: Bioavailable (BAL) fraction of Albizia lebbeck (L.) Benth.
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Identification of bioactive compounds in BAL using
UHPLC-Q-Orbitrap-(Exploris 480)

Ion mode Compound name Molecular R.t m/z ]:m’z- Error
formula {min) calculated observed (ppm)
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Metabolomics: Beagle dog’s plasma metabolome-PK-omics correlation
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