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ABSTRACT: Effect of aliphatic amines and their concentration on Fluorescence intensity of Coumarin (Cu) have been 
investigated. The variation of fluorescence intensity could be used for determination of aliphatic amines in quenching 
region. Stern-Volmer plot has been drawn. 
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I. INTRODUCTION 
 

Coumarines are compounds originating from the nature that can be used in industry, they are broadly used in cosmetics, 
in food and drinks as a flavouring. They occur in ethereal oils of many plants, e.g. cinnamon (Cinnamonum 
zeylanicum). Coumarins own their class name to coumarou, the vernacular name of thetonka bean (Dipteryx odorata), 
from which coumarin itself, was isolated in 1820 [1]. Coumarin derivatives are hetrocyclic compounds containing 
oxygen atom and carbonyl group. Most of them have a very efficient fluorescing ability. The photophysical properties 
of these compounds depend on their nature and position of a substituent group in the parent molecule and also change 
due to a change in the surrounding media. Coumarin compounds are widely investigated due to their importance as 
laser dyes, as non-linear optical chromophores and as excellent probe to study of solvation dynamics in the 
homogeneous solutions as well as organized media [2–8].The numerous coumarin heterodimers were synthesized and 
explored the possibility of their applications as laser dyes [9] as organic scintillators [10] and as triplet sensitizers 
[11,12].  
In a series of works effect of solvents, substituents and temperature on the various photophysical properties of 
coumarin compounds were reported [13–16]. The biological activity of coumarin and more complex related derivatives 
appears to be based on the coumarin nucleus [17–19]. Biological effects observed include anti-bacterial [20], anti-
thrombotic, vasodilatory [21] and anti-HIV agent [22].  
 

II. MATERIALS AND METHODS 
 

 Coumarin was purchased from Sigma Aldrich Company, Bangalore and was used without further purification. n-Butyl 
amine and triethyl amine were purchased from S.d fine chemicals (India).Fluorescence spectra were taken using  
CARRY ECLIPSE VARIAN FLUORESCENCE SPECTROPHOTOMETER. 
 

III. RESULTS AND DISCUSSION 
 

Figs 1 & 2 depict the fluorescence spectrum of Coumarin without and with different concentrations of two aliphatic 
amines NBA and TEA respectively. From the figures it can be noted that the fluorescence intensity of coumarin 
decreases regularly with the addition of amines. 
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Fig.1 Fluorescence spectra of Coumarin in different concentration of NBA (mol dm-1) 

(1) 0, (2) 0.2, (3) 0.4, (4) 0.6, (5) 0.8, (6) 1.0, (7) 1.2 
 

 
Fig.2 Fluorescence spectra of Coumarin in different concentration of TEA (mol dm-1) 

(1) 0, (2) 0.2, (3) 0.4, (4) 0.6, (5) 0.8, (6) 1.0, (7) 1.2 
 

 
In the presence of a quencher (amines), the fluorescence intensity is reduced from I0 to IQ. The ratio (I0/IQ) is directly 
proportional to the quencher concentration, [Q], and is expressed by Stern-Volmer equation as the following: 

୍
୍୕

= 1 + KQ[Q]…………………..(1) 
where KQ is the Stern-Volmer quenching constant. According to Eq. (1), a plot of (I0/IQ) versus [Q] shows a linear 
graph with an intercept of 1 and a slope of KQ. A typical plot of (I0/IQ) versus dibutyl amine concentration is shown in 
Figs. 3 & 4. There are many different mechanisms of quenching, such as protonation of exited states and collision. 
Protonation of many aromatic exited molecules are quenched by protic solvent such as alcohols, water and acids. 
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Fig. 3 Stern-Volmer plot of Coumarin with NBA 

 

 
Fig. 4 Stern-Volmer plot of Coumarin with TEA 

 
Table 1 demonstrates the calculated excited state formation constant Ke and the energy change (ΔGe). 

 
Table 1: Formation constant (Ke) and free energy (∆Ge) of Coumarin with NBA, TEA 

 
Quenchers Ke (M-1) ∆Ge (kJ mol-1) 

NBA 0.0022 15.414 
TEA 0.0003 25.010 

 
III. CONCLUSION 

 
It can be concluded that both of the amines n-Butyl amine and Triethyl amine were good quenchers of Coumarin. The 
dye, Coumarin with inherent high fluorescence intensity is a suitable reagent for determination of different amines. 
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