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INTRODUCTION 
 

One kind of chromatography is called thin-layer 

chromatography (TLC), and it is used to separate 

compounds. M. Tswett first developed chromatography 

in 1906. The adsorbent material used in thin layer 

chromatography is often silica gel, aluminium oxide, or 

cellulose, while the substrate for the experiment is a thin 

sheet of glass, plastic, or aluminium foil (blotter paper). 

The term "stationary phase" is used to refer to this layer 

of adsorbent. Capillary action then draws a solvent or 

solvent combination (the mobile phase) up the plate, past 

the sample, and onto the detector. To separate 

substances, TLC uses the fact that different analytes 

move along the plate at different speeds. Use thin layer 

chromatography to keep tabs on a process, identify the 

chemicals in an unknown product, or quantify its purity. 

Compound separation is based on the mobile phase and 

solute vying for binding sites on the stationary phase. An 

example of a polar stationary phase is the usage of 

normal phase silica gel. When two compounds with 

different degrees of polarity are compared, the one with a 

higher degree of polarity will be able to drive the mobile 

phase away from the binding sites because of its stronger 

interaction with the silica. The less polar compound will 

thus rise to the top of the plate (resulting in a higher Rf 

value). All compounds on the TLC plate will migrate 

upwards in concentration if the mobile phase is changed 

to a more polar solvent or combination of solvents, 

which is more capable of evicting solutes from the silica 

binding sites. In practise, this implies that increasing the 

amount of ethyl acetate in the mobile phase will cause 

the Rf values of all compounds on the TLC plate to 

increase. The same is true for increasing the amount of 

heptane. The compounds on a TLC plate will not 

typically run in the other direction if the polarity of the 

mobile phase is changed. 

 

Principle of TLC 

In thin layer chromatography, the solid phase is often a 

thin glass plate that has been coated with aluminium 

oxide or silica gel. The characteristics of the individual 

substances in the combination dictate the selection of the 

mobile phase. Thin-layer chromatography (TLC) works 

by separating substances using a liquid mobile phase 

(eluting solvent) that is passed over a solid fixed phase 

(thin layer) placed to a glass or plastic plate. TLC plates 

have a well at the bottom into which a little quantity of a 

compound or combination may be spotted as a starting 

point. After the sample has been applied, the plate is 

transferred to the developing chamber, where it is 

developed in a small pool of solvent. With capillary 

action, the solvent is dragged upward through the 

particles on the plate, and as the solvent passes across the 

mixture, the compounds either stay with the solid phase 
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ABSTRACT  
 

In this paper, we'll try to break down the fundamentals of Thin-Layer Chromatography (TLC) and its relevance in a 

variety of analytical procedures. Because of its cheap cost, ease of use, and widespread applicability in the 

pharmaceutical industry, TLC has recently gained popularity as an analytical method. It is possible to separate all 

32 amino acids with TLC, but only with extreme precision. Further, it may be used in a variety of contexts, 

particularly for the purpose of determining the presence of contaminants in a chemical. Prior to high-performance 

liquid chromatography (HPLC), it may be employed as a preliminary analytical procedure. TLC is easy to 

understand conceptually, and it requires little preparation of materials in most cases. TLC is useful for tracking 

reaction rates and determining which chemicals are present in a sample. Identical substances in a mixture may be 

separated using TLC as well. TLC is the gold standard in many fields, including industrial chemistry, 

environmental toxicity, food chemistry, water, inorganic and pesticide analysis, dye purity, cosmetics, plant 

materials, and herbal analysis. 
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or dissolve in the solvent and move upward with the 

plate. Each compound's molecular structure, and 

particularly its functional groups, determines whether or 

not it advances along the plate. To ensure proper 

dissolving, the "Like Dissolves Like" criterion is used. 

The longer a compound remains in the mobile phase, the 

more closely its physical characteristics match those of 

the mobile phase. Most soluble chemicals will move up 

the TLC plate as they are carried there by the mobile 

phase. In TLC, substances that are less soluble in the 

mobile phase and have a greater affinity to the particles 

on the TLC plate will be retained. 

 

Rƒ values : A number denoted by the symbol R and 

written as a decimal fraction describes the TLC 

behaviour of a certain chemical. To get the R, just divide 

the solvent's total distance from the starting point by the 

compound's total distance from the starting point (the 

solvent front). 

 

 
  

1. Nature of adsorbent: Using the same solvent, various 

adsorbents will produce varying R values. Only with a 

fixed adsorbent of the same particle size and binder can 

results be reliably replicated. To prevent the plates from 

absorbing moisture from the air, they should be kept in 

desiccators with silica gel on top until they are ready to 

be used. Plates stored at room temperature are preferable 

to activated plates because of the hassles inherent in 

activation procedures. 

2. The mobile phase: There has to be tight control over 

the solvents used and the amount of solvent used in the 

mixture. If one of the solvents is very volatile or 

hygroscopic, the solution must be prepared from scratch 

before each use. Here, we'll use acetone as an example. 

3. Temperature: The temperature in the tank does not 

need to be precisely controlled, but it should be 

maintained out of hot environments (such as direct 

sunlight). A rise in temperature causes volatile solvents 

to evaporate more rapidly, solvents to run more rapidly, 

and R values to drop significantly. 

4. Thickness of layer: The optimal layer thickness for 

standard plates is around 250 micrometres. Variation in 

R-values is high below 200. In different compounds, the 

layers can be of varying thicknesses. 

5. Developing tank: Saturated conditions must be 

reached in order to operate TLC plates. For optimal 

results, run the plates after letting the solvent equilibrate 

in tiny tanks lined with filter paper for at least 30 

minutes. It's important that the lid fits snugly. 

6. Mass of sample: If the drug typically tails in the 

system, increasing the sample mass on the plate will 

likely raise the R value. A tailing patch and apparent 

reduction in the R value might also result from a plate 

being significantly overloaded. In most cases, you can 

tell the difference between the two by the brightness of 

the spot. 

7. Chromatographic Technique: Changes in R value 

occur for the same solvent system depending on the 

development technique (vertical, horizontal, etc.). 

 

Plate preparation: Standard particle size ranges on TLC 

plates are often commercially available to increase 

repeatability. Adsorbents such as silica gel are combined 

with a little quantity of inert binder like calcium sulphate 

(gypsum) and water to make these. A thick slurry of the 

mixture is then spread onto a sheet of nonreactive 

material, such as glass, heavy aluminium foil, or plastic. 

This plate then goes through a drying and activation 

process in a 110 °C oven for 30 minutes. Adsorbent layer 

thickness is typically between 0.1 and 0.25 mm for 

analytical TLC and between 0.5 and 2.0 mm for 

preparative TLC. 

 

Capillary spotters: The bluest section of the Bunsen 

burner flame is ideal for melting point capillaries. 

Maintain pressure until it gives and sags. Get the 

capillary out of the flame quickly and stretch it out by 

pulling on both ends until it's roughly twice as long as it 

was. You may create a "work of art," but not a reliable 

detector, by pulling the capillary into the flame. When 

the capillary has cooled down, break it in half. Be careful 

to sever one of their closed ends. 

 

Applications: The pharmaceutical industry has found 

several uses for thin layer chromatography. 

 

Amino acid TLC is more challenging than ink TLC 

because amino acids lack colour. As a result, after the 

plate has been developed and cured, the dots are invisible 

to the human sight. Spots need either the ninhydrin or 

black-light vision methods for detection. For instance, 

Proteins, Peptides, and Amino Acids 8 : Using silica gel 

plates, a combination of 34 amino acids, proteins, and 

peptides in urine was effectively extracted. Each of these 

things tested positive for ninhydrin. Chloroform, 

methanol, and 20% ammonium hydroxide (2:2:1) were 

used in the development process, followed by phenol and 

water. 

 

TLC is used in the pharmaceutical industry for process 

control in synthetic production processes, as well as for 

the identification, purity testing, and determination of 

concentration of active components, auxiliary chemicals, 

and preservatives in medicine and drug preparations. 

TLC is a method widely recognised by pharmacopoeias 

for analysing drug and chemical purity. Penicillins, for 

instance, have been purified by partitioning them 

between acetone and methanol (1:1) and isopropanol and 

methanol (0.5:0.5). (3:7). To use the iodine-azide 

reaction as a detector, we sprayed the dry plates with a 

solution of 0.1% iodine and 3.5% sodium azide. 

 

Thirdly, it is used in the process of disentangling 

medicinal preparations containing many active 

ingredients. 
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It's used in the qualitative analysis of alkaloids during the 

control phase of medication development and in the 

study of plant-based medicines. When compared to paper 

chromatography, which may take anywhere from 12 to 

24 hours to complete a single run, TLC's 30- to 60-

minute timespan makes it ideal for the isolation and 

identification of alkaloids in toxicology. TLC on silica 

acid, silica gel, and aluminium oxide has been used to 

separate purine alkaloids. To see the spots, an alcoholic 

iodine-potassium iodine solution is sprayed on, and then 

a 25% HCl-96% ethanol solution is sprayed on top of 

that (1:1). 

 

5. Clinical chemistry and biochemistry: for the diagnosis 

of metabolic diseases such phenylketonuria, cystinuria, 

and maple syrup illness in infants, and for the 

identification of active compounds and their metabolites 

in biological matrices. It is a helpful instrument for the 

examination of lipid-derived urine components such 

steroids, amino acids, porphyrins, and bile acids. In order 

to identify and resolve small metabolites in urine, TLC 

analysis is most successful when combined with other 

chromatographic procedures. 

 

Dye raw materials and end products, preservatives, 

surfactants, fatty acids, components of fragrances, and 

other cosmetic ingredients may all be identified using 

GC/MS. 

 

In order to check for forbidden additions in Germany 

(such sandalwood extract in fish and meat products), 

limit value compliance, and the presence of pesticides 

and fungicides in drinking water, residues in vegetables, 

salads, and meat, and vitamins in soft drinks (e.g. 

polycyclic compounds in drinking water, aflatoxins in 

milk and milk products). 
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