
An experimental approach on analysis of pytoconstituents 

in the methanolic extract of stem of Adenium obesum with 

the help of LC-MS technique 

 

Kislaya Mishra1*, Neeraj Kumar Sharma2, Dharmendra Singh Rajput3, 

Naveen Gupta4 

1 Research Scholar, Department of Pharmacy, Madhyanchal Professional University, Bhopal 

2 Dean,Faculty of Medical &Paramedical Sciences, Madhyanchal Professional 

University,Bhopal 

3 HOD, Pharmacy Department, Madhyanchal Professional University, Bhopal 

4 Principal, Pharmacy Department, Madhyanchal Professional University, Bhopal 

Author for correspondence*: 

Kislaya Mishra 

Research Scholar 

Department of Pharmacy, Madhyanchal Professional University Bhopal 

Email: kislayamishra81@gmail.com Mob. No. +916306201117 

 

 

ABSTRACT:  

Chromatography is a technique for separation that uses a stationary and mobile phase to 

extract specific compounds from mixtures. Chromatography's discovery is a seminal moment 

in the field of biomedical research. The principles of adsorption, partition, ion exchange, 

molecular exclusion, affinity, and chirality serve as the foundation for chromatographic 

separation. Liquid Chromatography-Mass Spectrometry (LC-MS) is an extremely sensitive 

and specific analytical method. It is a very strong tool. Liquid chromatography (LC) and mass 

spectrometry (MS) are combined to form LC-MS. Liquid chromatography's physical 

separation capabilities are combined with mass spectrometry and mass analysis to create LC-

MS, an analytical chemistry technique. Liquid chromatography assembly, ion generating 

unit/ionization source, mass analyzer, and mass spectrometric data collection are the main 

components of the LC-MS. In the biomedical sciences, pharmacokinetic analysis, genetic 

analysis, and structure elucidation are the most frequent uses of LC-MS.  
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1. INTRODUCTION: 

 Liquid chromatographers favor Liquid Chromatography/Mass Spectrometry (LC-MS) 

because of its rapid development. A method called liquid chromatography-mass spectrometry 

combines mass spectrometry with liquid chromatography (also known as HPLC). It is an 

analytical chemistry method that combines mass spectrometry's mass analysis skills with 

liquid chromatography’s physical separation capabilities. Components can be separated using 

liquid chromatography (LC), and sample eluents from LC are subsequently transferred to 

mass spectrometry (MS) for component detection, identification, and mass determination in 

the presence of other components. Pharmaceutical drug components, intermediates, and 

related molecules are determined using LC-MS for both quantitative and qualitative purposes. 

[1] In vitro dissolution, bioequivalence, bioavailability, and metabolite investigations are the 

main applications of LC-MS. Moreover, forensic labs, the food industry, agrochemical, and 

fundamental research all employ LC-MS. 

For the qualitative and quantitative examination of drug compounds, drug products, and 

biological samples, laboratories frequently use LC-MS. It has been consistently utilized in 

drug development at many phases, such as bio-affinity screening, impurity identification, 

peptide mapping, glycoprotein mapping, natural products de replication, metabolic stability 

screening, and metabolite identification in addition to in vitro drug screening. Nowadays, LC-

MS is used successfully for routine analysis in a variety of fields, such as doping control, 

clinical and forensic toxicology, and therapeutic drug monitoring (TDM).[2] 

A broad classification of the several techniques used in quantitative analysis is as follows: 

 1. Chemical/classical Method (Titrimetric, Volumetric, and Gravimetric method)  

  2. Instrumental Technique (GC, HPLC, Spectrophotometry, Polarography)  

 

 The analytical method known as liquid chromatography-mass spectrometry, or HPLC-MS, 

blends the mass spectrometry's mass analysis skills with the physical separation powers of 

liquid chromatography (or HPLC). LC-MS is a potent method with excellent selectivity and 

sensitivity that is employed in numerous applications. It is the most widely utilized method in 

the field of bio analysis and is regularly employed in pharmacokinetic investigations of 

medicines. In pharmacognosy, particularly in the area of molecular Pharmacognosy, LC-MS 

is very useful in determining the differences between the constituents in phenotypic cloning. 

[3]  

Mass Spectrometry and Liquid Chromatography High-Pressure Liquid Chromatography-

Mass Spectrometry (HPLC-MS), sometimes known as Liquid Chromatography-Mass 

Spectrometry (LC-MS), is an analytical method that combines sensitive and targeted mass 

spectrum detection with high resolution chromatographic separation. This comprises capillary 

electrophoresis (CE)-MS, capillary electro chromatography (CEC)-MS, and high-

performance liquid chromatography (HPLC)-MS. [4] 
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 Mass spectrometry and gas chromatography were combined for the first time in a 1958 

study, and the method became commercially available in 1967. The 1980s saw the significant 

advancement in chromatography history of the combination of LC and MS. In LC-MS, mass 

spectrometry aids in the structure clarification and elemental composition analysis of a 

material. 

1.1 Principle of LC-MS The LC-MS method use an HPLC to separate the different 

components of a mixture, followed by ionization and separation of the ions based on their 

mass/charge ratio. The ions are then separated and routed to a photo or electron multiplier 

tube detector, which recognizes and quantifies each ion. The ion source is a critical 

component in any MS study since it assists in the efficient creation of ions for analysis. Ion 

sources for ionizing intact molecules include APCI (Atmospheric Pressure Chemical 

Ionization), ESI (Electron spray Ionization), and others. The chemical type of the analyse of 

interest, polar or non-polar, also influences the choice of ion source. Because the examination 

is done at the molecular level, the key advantages of this technique include sensitivity, 

specificity, and accuracy. The structural features of the analyse can also be deduced. A 

typical LC-MS system uses an interface (ionization source) to combine HPLC and MS. 

Following LC separation of the sample, the separated sample species are sprayed into an 

atmospheric pressure ion source to undergo gas phase conversion into ions.  

After that, the ions are sorted by mass to charge ratio using the mass analyzer. A detector 

counts the ions that emerge from the mass analyzer and may also magnify the signal that is 

produced by each ion. The outcome is the creation of a mass spectrum, which is a plot of the 

ion signal as a function of the mass-to-charge ratio and is used to ascertain a sample's 

elemental or isotopic makeup, as well as the masses of particles and molecules, and to clarify 

the molecular structures. [5] 

1.2 Requirement of LC-MS HPLC is typically the LC utilized in LC-MS. In HPLC, the 

normal phase mode or reverse phase mode of adsorption serves as the separation principle. 

With polar stationary phase and non-polar solvent/mobile phase, the normal phase constricts, 

while with non-polar stationary phase and polar solvent/mobile phase, the reverse phase 

constricts. The normal phase mode is not frequently employed in biological research and is 

not recommended for use in pharmaceutical applications because the majority of drugs are 

polar and take longer to elute and detect. There are numerous medicinal applications for 

reverse phase mode. Reverse phase columns include C18, C8, C4, and octadecylsilane. [6] 

1.3 LC-MS Instrumentation Pump, mixing unit (solvent degassing system), injector 

(manual/auto), guard column, analytical columns, detectors, recorder, and integrators are the 

main components of an HPLC device.  

An LC unit's fundamental parts are as follows: 

 (1) Pump: this part supplies the mobile phase at the necessary flow rate,  

 (2) The samples are injected by the auto sampler. 

 

YMER || ISSN : 0044-0477

VOLUME 22 : ISSUE 11 (Nov) - 2023

http://ymerdigital.com

Page No:1430



 (3) Column – for sample separation.  

 (4) Detector - for the analysis of the separated components of a sample;  

 

The instrumentation for an LCMS system consists of the following: 

 (1) An LC unit;  

 (2) An interface connecting the LC and MS;  

 (3) An ion source that ionizes samples (such as an API unit)  

 (4) An ion guide (an electrostatic lens that effectively inserts the produced ions into the MS)  

 (5) A mass analyzer unit that uses mass-to-charge (m/z) to separate the ions; (6) A detection 

device that finds the separated ions.  

 (6) A detector unit that detects the separated ions. 

 

 

Ref: Archives of Organic and Inorganic Chemical Sciences ISSN: 2637-4609, DOI: 

10.32474/AOICS.2018.01.000103 

1.4 Procedure: The analyte's solid physical or chemical characteristics, such as mass-to-

charge ratios, refractive index, or light absorption or emission, are what cause the mobile 

phase to move through the column and detector. A peak or signal whose peak height or area 

(intensity) equals the whole quantity of the component present in the sample is what is 

recorded for this response. Retention time is the amount of time the analyte "sees" by the 

detector.  
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The uniqueness of an analytic can be verified by comparing its relative tension to that of a 

recognized standard, making sure blank samples exhibit no detectable signal, and observing 

that the signal increases predictably with concentration. Even though this is not an exact way 

to identify compounds, it is useful when there is little information available about a sample. 

While numerous detectors with varying sensitivity and technology have been used with liquid 

chromatography (LC) to analyze various sample types, the mass spectrometer (MS) has 

become a highly effective, sensitive, and versatile detector that provides enhanced efficiency, 

selectivity, and sensitivity. [7]  

The LC eluent transporting the analyses cannot flow directly into the mass spectrometer, 

despite the fact that several detector types allow for flow-through analysis. Through an 

interface (or ion source), the mass spectrometers and the LC MS system are connected, and 

LC is run at standard back pressures. A vacuum is used to operate the mass spectrometer 

detector. Heat and voltage are applied to the solvent to cause it to ionize or evaporate as the 

column eluent runs. The next step is to introduce the charged analytic molecules into the 

interface; this is crucial since only ionized particles can be detected and measured by the 

mass spectrometer.  

The technique is known as atmospheric pressure ionization, or API (atmospheric pressure 

ionization), and the interface is referred to as the API source because the analytic ions are 

produced there at atmospheric pressure. The two sources that are most frequently employed 

in liquid chromatography-mass spectrometry are atmospheric pressure chemical ionization 

(APCI) and electrospray ionization (ESI). Analyze ions are attracted to magnetic and electric 

fields within the MS. By altering the applied fields, the ions' flight trajectories are changed, 

resulting in their separation from one another according to their mass-to-charge values. After 

the separation, the ions might accumulate and be found by different mass detectors. The 

electron multiplier is the mass detector that is most frequently employed.[8] Secondary 

electrons are emitted when the unattached ions come into contact with the electron-

multiplier's (a dynode) surface. By passing these secondary electrons through a series of 

dynodes, they are multiplied. At every given moment in time, the ion intensities in the mass 

spectrometer are monitored and linked to the amplified current generated by the secondary 

electron flow. In order to distinguish between mass-to-charge ratios, the integrated software 

tracks and modulates rapid changes in the hardware. The reported mass-to-charge ratios are 

based on the electromagnetic fluctuation in each of the quadruples as ions approach the 

detector. [9] 

2.0: Material & methods: Numerous factors and parameters must be considered and 

adjusted while setting up an LC-MS test. Giving general conditions is challenging because 

they largely depend on the characteristics of the analytic and the LC separation. Analyses 

need to be optimized separately. While published procedures provide a useful foundation, test 

performance and ideal circumstances might fluctuate significantly between various 

instruments and sample matrices. The assay conditions and the instrument being used have a 

significant impact on sensitivity. Mass spectrometer sensitivity is constantly being increased 

by instrument makers, who typically provide a variety of models with varying sensitivity 

levels.  
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For this reason, determining whether an instrument has the sensitivity required to reach the 

intended limits of detection is crucial. The best ionization technique and polarity will be 

determined in large part by the characteristics of the analytic. Derivatization is another way to 

improve the detection of particular analyses. [10] 
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3.0: Applications of LC-MS technique 

3.1: Uses of LC-MS technique in the assessment of microbial infections: 

Effective management of emerging infectious illnesses necessitates the use of quick and 

accurate diagnostic techniques. Because human body fluids reflect patients' clinical status and 

may be collected through minimally intrusive sampling procedures, they are appealing 

clinical samples for identifying diagnostic targets. Viral, bacterial, and parasitic infections 

can thrive in bodily fluids. Consequently, in an effort to identify diagnostic markers that are 

pathogen- or human-originated, contemporary clinical proteomics techniques have 

concentrated on bodily fluids. In this regard, state-of-the-art liquid chromatography–mass 

spectrometry (LC-MS)–based proteomics has been utilized; it is regarded as one of the most 

selective and sensitive proteomics methods. [11] 

The ongoing coronavirus disease of 2019 pandemic serves as stark reminder of the serious 

hazards that infectious diseases pose to international health. Despite the availability of 

numerous therapies, infectious diseases continue to rank among the world's leading causes of 

death. Consequently, it is imperative to have a deeper understanding of the molecular 

physiology of pathogens, which include bacteria, viruses, fungi, and parasites. Finding the 

molecular characteristics of bacterial pathogens that contribute to their pathogenicity is the 

first step in studying them. These characteristics may serve as therapeutic targets, and 

bacterial infections can be eliminated or combated by inhibiting these traits. [12] Because 

proteomics can give large-scale protein information involved in the etiology, infection 

mechanisms, and clinical symptoms of hosts, it is a valuable technique for investigating 

infectious diseases. From gel-based techniques to gel-free mass spectrometry (MS) 

methodologies known as "shotgun" proteomics, modern proteomic technologies have 

developed. Shotgun proteomics, which has transformed the field of proteome research by 

enabling large-scale protein characterization with high throughput, uses nano-high precision 

liquid chromatography (HPLC) equipment connected to high-resolution mass spectrometers. 

MS-based proteomics has several benefits for pathogen detection in the infected host or for 

the identification of potential biomarker candidates. [13] Compared to immunoassays, MS-

based proteomics performs well in terms of detection limits, repeatability, and 

reproducibility. This method has the benefit of being able to be used multiplexed without the 

need for antibodies or similar binders. Furthermore, a lot of hospital laboratories now 

routinely use MS-based analysis for testing for antibiotic resistance as well as for the regular 

identification of bacterial infections in clinical samples. Based on target samples, proteomic 

research pertaining to infectious diseases can be divided into three groups: (1) pathogen in 

pure culture; (2) host proteome infected; and (3) pathogens within the host that is infected. 

[14] 

3.2: LC-MS in drug metabolism studies: Before a compound can be developed into a drug, 

it must be studied extensively to determine its potential therapeutic value. An attractive 

candidate should be metabolically stable and possess a good pharmacokinetic profile.  
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Pharmacokinetics describes how the body affects drug absorption, distribution, metabolism, 

and excretion, commonly known as ADME or pharmacokinetics of the drug. Furthermore, 

the drug should demonstrate good bioavailability, which is defined as the quantity of 

administered drug that reaches the circulation and persists there for a satisfactory period 

during which it can produce the desired action. [15] This latter characteristic is called a half-

life. An active metabolite is formed from the compound after the candidate is metabolised by 

the body. The metabolite(s) may be more pharmacokinetically active than the ‘parent’ 

candidate drug. Consequently, accurate main and minor metabolite characterization facilitates 

the discovery of medications with enhanced pharmacological activity, stability, and metabolic 

stability. Additionally, by improving the medicine's toxicological profile, this analysis 

guarantees drug safety. [16] 

3.3: In Vitro drug metabolism: This branch of study is concerned with analysing the effects 

of a drug on organs outside the body. The liver is the organ primarily responsible for drug 

metabolism. For this reason, liver microsomal preparations or hepatocytes are used as the 

tissue for in vitro testing and provide an indication of the metabolic outcomes of a drug.3-

hydroxytamoxifen is a drug derived from tamoxifen, an anti-breast cancer agent that is used 

to demonstrate the application of LC-MS in drug metabolism. 3- hydroxytamoxifen tested on 

human liver microtomes is an example of in vitro metabolism study.[17] 

3.4: In Vivo Drug Metabolism: In vivo metabolism studies involve monitoring drug 

discovery in the body with a focus on drugs and metabolites in blood, urine, and faeces. 

Samples taken from these sources contain endogenous compounds that have the potential to 

compromise the resolution obtained by LC-MS. It is, therefore, necessary to implement a 

good sample preparation technique and chromatographic separation is required to 

successfully apply LC-MS. This is exemplified by the in vivo analysis of 3-hydroxytamoxifen 

and its metabolites from the plasma of breast milk taken from a breast cancer patient. [18] 

3.5: Identification of impurities and degradation products: To make sure that the 

medicine is responsible for the reported pharmacological and toxicological effects rather than 

impurities, it is crucial to identify impurities and degradation products. In order to stop 

dangerous substances from being produced while the medication is on the market, it is crucial 

to analyses the contaminants and degradation products.  

Understanding degradation products improves comprehension of potential side effects and 

facilitates the creation of novel, more stable medications. The majority of drug impurities are 

created when pharmaceuticals are synthesized from basic ingredients. Byproducts can also 

develop during the synthesis process. [19] 

Because the mixture produced by the synthetic process contains a variety of component 

concentrations, sensitive and specific detection is required to guarantee their removal. This 

explains why LC-MS is used so frequently in this procedure.  
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4.0: Analysis of methanolic extract of Adenium obesum sample with help of 

LC-MS technique:  

 

Since ancient times, medicinal plants have been essential to the advancement of humankind 

and the treatment of a wide range of illnesses. The only secure sources of novel medications 

to treat both curable and incurable illnesses are medicinal plants. Approximately 25% of 

prescription medications on the market today come from natural resources. Adenium obesum, 

a member of the Apocynaceae family, is one of the few native medicinal plants found in 

Oman. The chosen plant contained various groups of chemical components, including 

carbohydrate, cardiac glycoside, flavonoid, crenelated flavonoids, terpenoids, prenames, etc., 

according to a biochemical analysis of the local Adenium species. Furthermore, the chosen 

Omani species' pharmacological activity demonstrated noteworthy antibacterial, antioxidant, 

anticancer, antiviral, and immunological modulatory properties. [20] 

 

The native AO plant species have been the subject of very few scientific studies. Because of 

this, it is imperative that people, especially the younger generation, understand the toxicity, 

biochemistry, and pharmacological properties of the chosen Adenium plant species. This 

thorough review report covers phytochemicals, biological activity, taxonomy, and possible 

applications of the chosen medicinal plant. The study comes to the conclusion that plant 

extracts or isolated phytochemicals may be utilized as unique, safe medications in the near 

future for the treatment and prevention of various illnesses. [21] 

 

Metabolic extract of Addendum obesum is packed with bioactive compounds. Among the 

significant compounds are beta-sitosterol, polyphenols, flavonoids, and rosemarinic acid etc. 
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5.0: Result & discussion:  

Here, we describe a sensitive and quick LC-MS method for determining the chemical 

composition of the Adenium obesum extract quantitatively. The present article suggested 

method works well for precisely measuring the bio actives found in the Adenium extract. The 

effectiveness of plant extracts has been demonstrated by the analysis of numerous chemical 

components from the methanolic extract of Adenium obesum. Target substances, also known 

as analyses, are physically separated in LC-MS analysis and then their mass is detected. 

Despite being relatively new, its sensitivity, selectivity, and accuracy have made it the 

method of choice for identifying levels of micrograms or even monograms of a wide range of 

analyses, including natural product extracts, pesticides, drug metabolites, and food 

adulterants. 
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