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Herbal medicine market:

https://www.fortunebusinessinsights.com/amp/herbal-medicine-market-106320



Biodiversity in Thailand:



Plant-derived natural medicinal products

Drugs Drug Candidates 2024, 3(1), 184-207; https://doi.org/10.3390/ddc3010011

https://doi.org/10.3390/ddc3010011
https://doi.org/10.3390/ddc3010011
https://doi.org/10.3390/ddc3010011
https://doi.org/10.3390/ddc3010011


Traditional workflow to elucidate herbal bio-active compound:

Drugs Drug Candidates 2024, 3(1), 184-207; https://doi.org/10.3390/ddc3010011

https://doi.org/10.3390/ddc3010011


Metabolomics and Network Pharmacology: New drug discovery workflow 

Qiu, J., Xiao, G., Yang, M. et al. Sci Rep 13, 22449 (2023).

https://doi.org/10.1038/s41598-023-49792-w



Metabolomics for plant metabolite identification 

Amrutha, S., Abhinand, C.S., Upadhyay, S.S. et al. Sci Rep 15, 8103 (2025). 

https://doi.org/10.1038/s41598-025-92756-5

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 

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



Metabolomics for plant metabolite identification 

Amrutha, S., Abhinand, C.S., Upadhyay, S.S. et al. Sci Rep 15, 8103 (2025). 

https://doi.org/10.1038/s41598-025-92756-5

List of Intense Metabolite Identified in T. cordifolia List of  Metabolite that are not Identified in T. cordifolia 



Four major omics fields, genomics, transcriptomics, proteomics and metabolomics



Metabolomics: The challenges of analytical 

• Diversity in structures and physical chemical properties

• Require multiple technologies to capture a metabolome

• Many isomeric and isobaric species

• Require high resolving power for correct ID

• Very low to very high concentrations

• Require High sensitivity and wide dynamic range

• No single database to identify all unknown metabolites 

• Require extensive library or fragment ion prediction 
based on compound structure



Metabolomics: The challenges of analytical 

Metabolites 2022, 12, 1002. https://doi.org/10.3390/metabo12101002



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.

What is Mass Spectrometry?
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Data from LCMS



m/z = ( molecular weight + charge ) / charge

1023.566 = (1022.6 + 1) / 1

512.287 = (1022.6 + 2) / 2

Mass spectra-m/z



MS/MS data



Metabolomics database



compound databases commonly used for compound identification.

Metabolites 2018, 8(2), 31; https://doi.org/10.3390/metabo8020031

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

https://doi.org/10.3390/metabo8020031
https://doi.org/10.3390/metabo8020031
https://doi.org/10.3390/metabo8020031
https://doi.org/10.3390/metabo8020031


mass spectral databases commonly used for compound annotations

Metabolites 2018, 8(2), 31; https://doi.org/10.3390/metabo8020031

https://doi.org/10.3390/metabo8020031


Metabolomics for plant metabolite identification 

Amrutha, S., Abhinand, C.S., Upadhyay, S.S. et al. Sci Rep 15, 8103 (2025). 

https://doi.org/10.1038/s41598-025-92756-5

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 

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



Network Pharmacology: Protein targets of T. cordifolia metabolites

Amrutha, S., Abhinand, C.S., Upadhyay, S.S. et al. Sci Rep 15, 8103 (2025). 

https://doi.org/10.1038/s41598-025-92756-5

1546 protein interactions
- 346 proteins: exact structural matches
- 1200 proteins: similarity matches  

Human protein classification based on molecular 

function, biological process and cellular localization 



Network Pharmacology: Protein targets of T. cordifolia metabolites

Amrutha, S., Abhinand, C.S., Upadhyay, S.S. et al. Sci Rep 15, 8103 (2025). 

https://doi.org/10.1038/s41598-025-92756-5

Protein-protein interacting network of 

protein targets of T. cordifolia

a-b. 
S-adenosyl-L-
methionine against 
BACE1

c-d. 
Palmatine against 
MAO-B 



In vitro validation

Amrutha, S., Abhinand, C.S., Upadhyay, S.S. et al. Sci Rep 15, 8103 (2025). 

https://doi.org/10.1038/s41598-025-92756-5

ROS production Cell death assay 

Western blot analysis 



Protective effect of BAL on glutamate-induced 

toxicity in HMC3 cells

Effect of BAL on longevity of 

C. elegans

Effect of BAL on SOD-3 

expression in C. elegans

รศ.ดร.มลฤดี สุขประสานทรัพย์
หน่วยพิษวิทยาทางอาหาร

สถาบนัโภชนากร
มหาวิทยาลยัมหิดล

Identification of bioactive compounds in BAL using 

UHPLC-Q-Orbitrap-(Exploris 480)

Effect of BAL on glutamate-

induced apoptotic signaling 

activation in HMC3 cells

Amino acid interactions of Bax 

with candidate ligands

Metabolomics: Bioavailable (BAL) fraction of Albizia lebbeck (L.) Benth.



Metabolomics: Beagle dog’s plasma metabolome-PK-omics correlation

รศ.ดร.ภก.พิสิฐ เขมาวฆุฒ์
สถาบนัการแพทยจ์กัรีนฤบดินทร์ 

โรงพยาบาลรามาธิบดี 

Plasma concentration–time profiles of major 

bioactive triterpenoids from Centella asiatica 

extract alone and in combination with 

curcumin and/or piperine

The PCA plot of metabolites from positive mode 

and negative mode of each plasma sample group

Boxplots of the metabolite biomarkers that 

changed 4 h after administration of Centella 

asiatica (CTS) in the positive mode of detection

Boxplots of the metabolite biomarkers that 

changed 4 h after administration of Centella 

asiatica (CTS) in the negative mode of detection




