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INTRODUCTION
 Hyphenated technique is a combination or coupling of 

two analytical techniques with the help of proper 
interface.

 The term ‘HYPHENATION’ was first adapted by 
Hirschfeld in 1980 to refer combination of separation 
techniques and one or more spectroscopic detection 
techniques.



List of Hyphenated Techniques. 

1. GC-MS

2. LC-MS

3. LC-NMR

4. GC-IR
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GC-IR ( Gas Chromatography + 
Infra red spectrometry) 

 This technique is very sensitive,  very expensive sample 
recovery is also possible because IR is non-destructive 
technique. 

 In this technique the GC does the separation part 
where as IR perform the function of identification. 

 Effluent from GC is directly forwarded into the heated 
pipe of IR at atmospheric pressure. 
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LC- NMR

 Direct coupling of liquid chromatography to NMR 
using stop flow method was reported in 1978.

 This method is a powerful tool used in many areas 
such as a natural products, organic molecules, 
biomolecules, drug impurities, by - product, reaction 
mixtures, and drug degradation products.

• Giving structural information no other techniques 
can. 



Advantages of Hyphenated 
Techniques 

 Fast and accurate analysis. 

 Higher degree of automation.

 Higher sample throughput. 

 Better reproducibility. 

 Reduction of contamination due to it's closed system. 

 Separation and quantification achieved at same time



CONCLUSION

 Advances in the hyphenated technique such as LC-MS , GC-MS,  
LC-NMR, CE-MS and ICP-MS have been made to excellently solve 
various complex analytical problems in different fields. 

 These techniques solve such problems in time efficient manner,  
higher degree of automation, higher sample throughput better 
responsibility. 
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