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Tren Pemanfaatan LC-MS dalam 
bidang Ilmu Forensik

I M.A. Gelgel Wirasuta 1,2)

1) Farmasi – FMIPA – Udayana
2) Lembaga Forensik Sain -

Udayana

LC-MS

Instrumentation

Two key components in this process are 
– the ion source, which generates the ions, and 
– the mass analyzer, which sorts the ions.

Ion Sources

The introduction of atmospheric pressure ionization (API) 
techniques greatly expanded the number of compounds that 
can be successfully analyzed by LC/MS. 

– In atmospheric pressure ionization, the analyte molecules are 
ionized first, at atmospheric pressure. The analyte ions are then 
mechanically and electrostatically separated from neutral 
molecules. 

– Common atmospheric pressure ionization techniques are:
Electrospray ionization (ESI)
Atmospheric pressure chemical ionization (APCI)
Atmospheric pressure photoionization (APPI)

Static sample primarily use Matrix-assisted laser 
desorption/ionization (MALDI)

History of Electron spray

Jean-Antoone Nollet (1750) observed water flowing from an 
alectrified metal vessel shows a tendency to aerosolize when 
the vessel is placed near the electrical ground. 
Lord Kelvin (1850s) studied the charging between water 
dripping from two different liquid nozzles, which leads to 
electrospray phenomena at nozzles themselves
1968 Electrospray became of scientific interest.
1984 Yamashita & Fenn brought electrospray in the 
analytical world and from then an electrospray

– Easily couple LC to MS 
– Itroduse Nobel Prize in 2002

A. Cappiello, (2007), advances in LC–MS instrumentation, Elsevier, 
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Basics of LC-MS, Agilent

Mass Analyzers

For LC/MS
– Quadrupole
– Time of flight
– Ion trap
– Fourier transform-ion cylotron resonance (FT-ICR 

or FT-MS

Application 

Molecular Weight Determination
– Differentiation of similar octapeptides
– Determining the molecular weight of green fluorescent protein

Structural Determination
Pharmaceutical Applications

– Pharmaceutical chemistry and pharmacology (structural characterization of drugs and their 
impurities, metabolic and pharmacokinetic investigations, etc.).

Biochemical and Clinical Applications
– Clinical chemistry and biochemistry (quantitation of endogenous and xenobiotic compounds having 

diagnostic significance, reference and definitive clinical chemistry analytical methods, etc.).
Food Applications

– Food chemistry and agriculture (food analysis, devoted to nutritional compounds and residual 
components determination, characterization and determination of additives, etc.). 

Environmental Applications
– Environmental control (identification, characterization and quantitation of polar water pollutants, 

determination of pesticides, surfactants and their metabolites or degradation products, etc.).

Application

Genomics
– Single nucleotide polymorphisms (SNPs) are the most abundant 

genetic variation.
For medicine propose
Pharmaceutical propose

– MALDI-TOF MS is emerging as a valuable genotyping tool
Proteomic

– The study of protein structure, function, quantity, and interaction 
during maturation and progression of disease is referred to as 
proteomics.

– Analitical:
2-D gel electrophoresis for separation and MS
Extrated peptides from gels are analyzed by MALDI-TOP MS

Application in Forensic Field 

Toxicology forensic
– PubMed (1995 s/d 2010): 207 Pub.

Medicine forensic
– PubMed (1995 s/d 2010) 280 Pub
– Pathology forensic : 21 Pub
– DNA-Forensic: 1 Pub

Environmental Forensic:
– PubMed: (1995 s/d 2010): 28 Pub

Ballistic forensic: 
– PubMed: 4 Pub.



3

Toxicology forensic

Conclusion

LC-MS offer an analytical tool for the un-
volatile, thermo labile, very polar, and bigger 
molecule/substance
– Create open opportunity for use in forensic field.
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