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RF: - Response factor (or) Correction factor 

Definition: - 

Response factor is the ratio of the Peak area of the analyte for the concentration of 

analyte. 

In general, concentration of an analyte is calculated in µg/ml (or) ppm. 

In simple terms, speaking analytically, Response factor is the ratio of the area of the 

analyte and the concentration of the analyte  

𝑹𝒆𝒔𝒑𝒐𝒏𝒔𝒆 𝒇𝒂𝒄𝒕𝒐𝒓 =  
𝑷𝒆𝒂𝒌 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒕𝒉𝒆 𝒂𝒏𝒂𝒍𝒚𝒕𝒆

𝒄𝒐𝒏𝒄𝒆𝒏𝒕𝒓𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒂𝒏𝒂𝒍𝒚𝒕𝒆

 

 

RRF: - Relative response factor 

Definition: - 

Relative response factor is the ratio of the response factor of the impurity 

with the response factor of the Main Peak 

𝑹𝒆𝒍𝒂𝒕𝒊𝒗𝒆 𝒓𝒆𝒔𝒑𝒐𝒏𝒔𝒆 𝒇𝒂𝒄𝒕𝒐𝒓 =  

𝑹𝒆𝒔𝒑𝒐𝒏𝒔𝒆 𝒇𝒂𝒄𝒕𝒐𝒓 𝒐𝒇 𝒕𝒉𝒆 
𝒊𝒎𝒑𝒖𝒓𝒊𝒕𝒚

𝑹𝒆𝒔𝒑𝒐𝒏𝒔𝒆 𝒇𝒂𝒄𝒕𝒐𝒓 𝒐𝒇 𝒕𝒉𝒆 𝑴𝒂𝒊𝒏 𝒑𝒆𝒂𝒌
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For example, 

Peak area of the impurity = 25000 

Concentration of the impurity = 5ppm (µg/ml) 

Peak area of the Main Peak = 75000 

Concentration of the Main Peak = 25ppm (µg/ml) 

Then the Response factor of the impurity can be calculated by using the 

formulae 

𝑹𝒆𝒔𝒑𝒐𝒏𝒔𝒆 𝒇𝒂𝒄𝒕𝒐𝒓 𝒐𝒇 𝒊𝒎𝒑𝒖𝒓𝒊𝒕𝒚 =  
𝟐𝟓𝟎𝟎𝟎

𝟓
= 𝟓𝟎𝟎𝟎

 

 

Then the Response factor of the Main Peak can be calculated by using the 

formulae 

𝑹𝒆𝒔𝒑𝒐𝒏𝒔𝒆 𝒇𝒂𝒄𝒕𝒐𝒓 𝒐𝒇 𝑴𝒂𝒊𝒏 𝑷𝒆𝒂𝒌 =  
𝟕𝟓𝟎𝟎𝟎

𝟐𝟓
= 𝟑𝟎𝟎𝟎

 

 

Relative response factor of the impurity is calculated by using the following 

formulae 



CF and RRF 

 

𝑹𝒆𝒍𝒂𝒕𝒊𝒗𝒆 𝒓𝒆𝒔𝒑𝒐𝒏𝒔𝒆 𝒇𝒂𝒄𝒕𝒐𝒓 𝒐𝒇 𝒕𝒉𝒆 𝒊𝒎𝒑𝒖𝒓𝒊𝒕𝒚 =  
𝟓𝟎𝟎𝟎

𝟑𝟎𝟎𝟎
= 𝟏. 𝟔𝟕

 

 

However, above mentioned formulae give the basic equation for the RRF, 

one must know the slopes for the impurity and its Main Peak to generate the 

RRF for an Impurity., 

Relative response factor calculated using the slope equation 

𝑹𝒆𝒍𝒂𝒕𝒊𝒗𝒆 𝒓𝒆𝒔𝒑𝒐𝒏𝒔𝒆 𝒇𝒂𝒄𝒕𝒐𝒓 =  
𝑺𝒍𝒐𝒑𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒊𝒎𝒑𝒖𝒓𝒊𝒕𝒚

𝑺𝒍𝒐𝒑𝒆  𝒐𝒇 𝒕𝒉𝒆 𝑴𝒂𝒊𝒏 𝑷𝒆𝒂𝒌

 

 

Slope of Impurity and Slope of API (main peak) are achieved by creating 

Linear graph from Linear Concentration of solutions vs area response. 

By using slopes of Impurity and Main Peak., we could calculate Relative 

response factor by using above mentioned formulae. 
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Usage of RRF in chromatographic analysis: - 

By using the Relative Response factor, we could calculate Percentage of 

Impurity for the given substance: - 

𝑷𝒆𝒓𝒄𝒆𝒏𝒕𝒂𝒈𝒆 𝒐𝒇 𝑰𝒎𝒑𝒖𝒓𝒊𝒕𝒚 =  
𝑷𝒆𝒓𝒄𝒆𝒏𝒕𝒂𝒈𝒆 𝒐𝒇 𝑪𝒉𝒓𝒐𝒎𝒂𝒕𝒐𝒈𝒓𝒂𝒑𝒉𝒊𝒄 𝑰𝒎𝒑𝒖𝒓𝒊𝒕𝒚(% 𝑨𝒓𝒆𝒂)

𝑹𝒆𝒍𝒂𝒕𝒊𝒗𝒆 𝒓𝒆𝒔𝒑𝒐𝒏𝒔𝒆 𝒇𝒂𝒄𝒕𝒐𝒓 𝒐𝒇 𝑰𝒎𝒑𝒖𝒓𝒊𝒕𝒚
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