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I. INTRODUCTION 

Telangana lies on the Deccan Plateau and 

supports many plant species used in local 

medicine. Ethnobotanical surveys in 

Nalgonda, Warangal, and nearby districts 

list hundreds of taxa employed for common 

ailments. Among these, a smaller number 

contain alkaloids that account for much of 

the observed activity. Alkaloids are basic 

compounds that form salts with acids. This 

property allows simple separation from 

neutral and acidic plant constituents. 

Rare or less-collected species still grow in 

forest patches and along field margins. 

Local healers continue to use them, yet 

published chemical data remain limited. 

Systematic isolation and confirmation help 

verify traditional claims and guide 

conservation. The present paper outlines 

practical laboratory steps that have been 

applied to Indian medicinal plants and that 

can be adapted to material collected in 

Telangana. 

II. SELECTED PLANTS AND THEIR 

ALKALOIDS 

Adhatoda vasica (syn. Justicia adhatoda) 

grows widely in Telangana and is used for 

respiratory complaints. Its leaves contain 

the quinazoline alkaloid vasicine (peganine) 

together with vasicinone. Solanum species 

such as S. xanthocarpum and S. nigrum 

yield steroidal alkaloids including 

solasodine and its glycosides. Catharanthus 

roseus, cultivated and naturalized in the 

region, produces indole alkaloids such as 

vincristine and vinblastine. Rauvolfia 
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serpentina and related species supply 

reserpine-type bases. These plants illustrate 

the range of alkaloid classes present in the 

local flora. 

 

Figure 1. Structure of vasicine (peganine), a quinazoline alkaloid from Adhatoda vasica. 

 

Figure 2. Structure of solasodine, a steroidal alkaloid from Solanum species. 
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Figure 3. Structure of berberine, a protoberberine alkaloid found in several Indian medicinal 

plants. 

A. Table 1. Examples of alkaloid-containing plants reported from Telangana and 

surrounding areas 

Plant Main alkaloid class Plant part used Local use note 

Adhatoda vasica Quinazoline Leaves Respiratory 

Solanum xanthocarpum Steroidal Whole plant, fruit Cough, fever 

Catharanthus roseus Indole Leaves, root Various 

III. COLLECTION AND EXTRACTION 

Workers collect plant material during the 

flowering or fruiting season when alkaloid 

levels are often highest. They dry the 

material in shade to limit degradation and 

grind it to a coarse powder. Extraction 

usually employs methanol or ethanol at 

room temperature or under gentle reflux. 

The combined extract is filtered and 

concentrated under reduced pressure. 

Acid-base partitioning concentrates the 

alkaloids. The concentrated extract is 

suspended in dilute acid (commonly 1–2 % 

acetic or hydrochloric acid). Neutral and 

acidic compounds remain in the organic 

layer or precipitate. The aqueous acid 

solution is basified with ammonia or 

sodium carbonate to pH 9–10. The free 

bases are then extracted into chloroform or 

dichloromethane. Evaporation of the 

organic solvent yields the crude alkaloid 

fraction. 



 

56 

 

 

Volume: 11, Issue: 4, October-December 2021 

 

 

INTERNATIONAL JOURNAL OF RESEARCH IN SCIENCE & TECHNOLOGY 

 

Figure 4. Schematic workflow for isolation of alkaloids from plant material. 

The overall recovery can be expressed 

simply as: 

Crude alkaloid yield (%) = (mass of crude 

fraction / mass of dry plant material) × 100 

IV. CHROMATOGRAPHIC SEPARATION 

Column chromatography on silica gel or 

alumina separates the crude mixture. 

Workers elute with gradients of chloroform-

methanol or hexane-ethyl acetate. Fractions 

are monitored by thin-layer 

chromatography (TLC). Dragendorff’s 

reagent or Mayer’s reagent visualizes the 

alkaloid spots as orange or cream 

precipitates. 

Preparative TLC or repeated column runs 

yield pure compounds. High-performance 

liquid chromatography (HPLC) on reverse-

phase columns with ultraviolet detection 

provides both analytical and preparative 

separation. Retention times are compared 

with authentic standards when available. 

V. CONFIRMATION OF IDENTITY 

Chemical tests give a first indication. 

Dragendorff’s reagent (potassium bismuth 

iodide) produces an orange-red precipitate 

with most alkaloids. Mayer’s reagent 

(mercuric potassium iodide) gives a cream 

precipitate. Wagner’s reagent (iodine in 

potassium iodide) yields a brown 

precipitate. These tests are not specific but 

confirm the presence of basic nitrogen 

compounds. 

Spectroscopic methods provide definitive 

identification. Ultraviolet spectra show 

characteristic absorption maxima. Infrared 

spectra reveal functional groups such as 
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carbonyl or hydroxyl. Proton and carbon-13 

nuclear magnetic resonance spectra 

establish the carbon skeleton and relative 

configuration. Mass spectrometry supplies 

the molecular ion and fragmentation 

pattern. Comparison with literature data or 

co-injection with a standard confirms the 

structure. 

For vasicine the molecular formula is 

C11H12N2O. The mass spectrum typically 

shows a molecular ion at m/z 188. 

Characteristic fragment ions arise from loss 

of the side-chain hydroxyl group. 

Solasodine (C27H43NO2) gives a 

molecular ion near m/z 413 and fragments 

typical of steroidal alkaloids. 

VI. PRACTICAL CONSIDERATIONS FOR 

TELANGANA MATERIAL 

Local plants may contain lower or more 

variable alkaloid levels than cultivated 

material from other regions. Soil, rainfall, 

and collection season affect content. 

Workers therefore analyze several batches 

and report ranges rather than single values. 

Proper botanical identification by a 

taxonomist prevents confusion with similar 

species that lack the target alkaloids. 

Conservation status must be checked before 

large collections. Some species listed in 

ethnobotanical surveys are uncommon 

outside protected forest areas. Sustainable 

harvesting or cultivation trials can supply 

material for further study without depleting 

wild populations. 

Workers also examine the distribution of 

alkaloids within the plant. Leaves often 

contain higher levels of vasicine in 

Adhatoda, while roots of Rauvolfia 

accumulate reserpine-type compounds. 

Fruits of Solanum species are rich in 

solasodine glycosides. Sampling different 

organs helps locate the best starting 

material and avoids unnecessary collection 

of low-yielding parts. 

Drying conditions affect recovery. Shade 

drying at ambient temperature preserves 

heat-sensitive bases better than sun drying. 

Over-drying or high humidity can promote 

enzymatic degradation or mold growth that 

reduces alkaloid content. Workers therefore 

monitor moisture and store dried material in 

airtight containers away from light. 

Solvent choice influences both yield and 

selectivity. Methanol extracts a broader 

range of compounds than chloroform. 

Ethanol is preferred when residual solvent 

toxicity is a concern. Sequential extraction 

with solvents of increasing polarity can 

fractionate the extract before acid-base 

partitioning and reduce the load on later 

chromatographic steps. 
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pH control during basification is critical. 

Incomplete basification leaves alkaloids in 

the aqueous phase. Excessive base can 

cause emulsion formation or hydrolysis of 

sensitive glycosides. Most workers adjust to 

pH 9–10 with dilute ammonia and extract 

immediately to minimize degradation. 

Column chromatography parameters affect 

resolution. Particle size of silica gel, 

column diameter, and flow rate determine 

separation quality. Gradient elution from 

non-polar to polar solvents separates 

compounds of different polarity. Fractions 

of 10–20 mL are collected and combined 

only after TLC confirms identical 

composition. 

HPLC method development begins with a 

C18 column and a methanol-water or 

acetonitrile-water gradient containing a 

small amount of acid or buffer to improve 

peak shape for basic compounds. Detection 

at 254 or 280 nm suits most aromatic 

alkaloids. Quantification requires 

calibration curves prepared from pure 

standards. 

Mass spectrometry provides molecular 

weight and structural clues. Electron-impact 

ionization gives extensive fragmentation 

useful for comparison with library spectra. 

Soft ionization methods such as 

electrospray produce prominent molecular 

ions that confirm molecular formula when 

high-resolution data are available. 

Nuclear magnetic resonance spectra resolve 

stereochemistry. The chemical shifts and 

coupling constants of protons adjacent to 

the nitrogen atom or oxygen functions 

distinguish isomers. Two-dimensional 

experiments (COSY, HSQC, HMBC) 

establish connectivity when one-

dimensional spectra are crowded. 

Comparison with authentic samples remains 

the most direct confirmation. When 

standards are unavailable, literature melting 

points, optical rotations, and spectral data 

serve as references. Discrepancies prompt 

re-examination of purity or consideration of 

previously unreported compounds. 

Seasonal variation is large in many species. 

Alkaloid content in Adhatoda leaves peaks 

during the monsoon and declines in the dry 

season. Collectors therefore record 

collection date, location, and phenological 

stage so that later workers can reproduce or 

explain differences in yield. 

Ethnobotanical context guides selection of 

species. Surveys in Nalgonda and Warangal 

document dozens of plants used for cough, 

fever, and skin conditions. Cross-checking 

these lists against known alkaloid-bearing 

genera narrows the candidates for 
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laboratory study and increases the chance of 

finding active compounds. 

Safety precautions are essential. Many 

alkaloids are biologically active at low 

doses. Workers handle extracts and pure 

compounds in a fume hood, wear gloves, 

and avoid skin contact or inhalation of dust. 

Waste solutions are neutralized and 

disposed of according to institutional 

guidelines. 

Documentation includes voucher specimens 

deposited in a recognized herbarium. 

Without vouchers, later identification of the 

source plant becomes impossible if 

taxonomic revisions occur. Photographs of 

the living plant and notes on habitat further 

support reproducibility. 

Biosynthetic pathways explain the 

structural diversity observed in local plants. 

Quinazoline alkaloids such as vasicine arise 

from anthranilic acid and ornithine-derived 

units. Steroidal alkaloids of the Solanum 

type form from cholesterol through a series 

of oxidations and nitrogen incorporation. 

Indole alkaloids in Catharanthus originate 

from tryptamine and secologanin. 

Understanding these routes helps predict 

which related species may contain similar 

compounds and guides targeted extraction. 

Quantitative estimation often employs 

spectrophotometric methods after color 

development with reagents such as 

Dragendorff’s or bromocresol green. 

Calibration curves prepared from pure 

vasicine or solasodine allow calculation of 

total alkaloid content in crude extracts. 

HPLC with external standards provides 

more specific quantification of individual 

compounds and detects co-occurring bases 

that TLC may miss. 

Purity assessment combines melting-point 

determination, thin-layer chromatography 

in at least two solvent systems, and 

spectroscopic homogeneity. A single spot 

on TLC and a sharp melting point indicate 

high purity. Impurities appear as additional 

spots or broadened NMR signals. 

Recrystallization from methanol, ethanol, or 

acetone–water mixtures improves purity 

before final spectroscopic confirmation. 

Storage of isolated alkaloids requires 

protection from light, moisture, and air. 

Many bases oxidize or form salts on 

standing. Workers keep pure compounds in 

amber vials under nitrogen or in a 

desiccator. Solutions for analysis are 

prepared fresh to avoid degradation that 

alters chromatographic retention times or 

spectral features. 

Comparative studies of material from 

different districts of Telangana reveal 

geographic variation. Plants collected near 

Nalgonda may differ in alkaloid profile 
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from those in Warangal or Adilabad 

because of soil type, altitude, and associated 

vegetation. Recording GPS coordinates and 

soil characteristics with each collection 

allows later correlation of chemical data 

with environmental factors. 

Traditional preparation methods provide 

clues for laboratory extraction. Decoctions 

and infusions used by local healers extract 

water-soluble alkaloid salts. Alcoholic 

extracts capture free bases. Laboratory acid-

base partitioning therefore mirrors, in a 

controlled way, the selective extraction 

practiced in ethnomedicine and helps 

explain why certain preparations show 

activity. 

Safety and regulatory aspects deserve 

attention when alkaloids are isolated for 

further study. Some compounds possess 

potent pharmacological or toxic effects. 

Researchers follow institutional biosafety 

guidelines, label all fractions clearly, and 

restrict access to pure samples. 

Documentation of yields and spectral data 

supports any later patent or publication 

claims. 

Future work can expand the survey to 

additional rare species listed in local floras 

but not yet examined chemically. 

Integration of field ethnobotany with 

laboratory isolation, followed by 

pharmacological screening of pure 

compounds, will strengthen the evidence 

base for traditional uses in Telangana and 

identify candidates for conservation or 

cultivation. 

The overall process—from careful 

collection through extraction, separation, 

and spectroscopic confirmation—produces 

reliable chemical data. When these data are 

published with full experimental details and 

voucher information, other researchers can 

reproduce the findings and build upon them. 

This cumulative approach advances both 

phytochemistry and the sustainable use of 

medicinal plants in the region. 

VII. CONCLUSION 

Identification, isolation, and confirmation 

of alkaloids from rare medicinal plants of 

Telangana follow standard phytochemical 

procedures. Acid-base extraction, 

chromatography, and spectroscopic 

comparison allow workers to obtain pure 

compounds and match them to known 

structures. When these steps are combined 

with careful plant identification and 

seasonal collection, the chemical data 

support traditional uses and help prioritize 

species for further pharmacological or 

conservation work. 
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