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Abstract- Promising pyrylium compound for use in assaying protein into a wide range (0.606-200nMolar) with very high 
sensitivity is presented here in. The compound is having very low fluorescence intensity when it is unbound. However, when 
reacting with an amine, the compound is emitting very high fluorescence. Samples containing amine including proteins can 
be assayed with high accuracy by using this pyrylium compound. The compound was checked with different concentrations 
of bovine serum albumin (BSA) and proved reproducible for protein estimation. The lowest amount that had been detected 
in the corresponding samples was 40ng of BSA/ml. Results are showing concentration dependent increase in fluorescence 
intensity and standard concentration curves can be generated for estimating unknown protein concentrations with high 
linearity (R2 >0.96 ). The compound would be promising for development as kit for high sensitive estimation of protein 
concentration in samples. 
 
 
I. INTRODUCTION 
 
Pyrylium salts reacting with amine containing 
products results in formation pyrydinium salts with 
different physico-chemical properties [1]. Conjugated 
pyrylium ion with fluorophores or other compounds 
have been investigated for potential labeling of 
antibodies or DNA and estimation of protein content 
in samples [2-4]. Changes in their spectral properties 
upon reaction with amine were highly useful for their 
potential bioanalytical applications. In this study, I 
have characterized a pyrylium compound for its 
potential applications in protein assay in samples.  
Methods 
The pyrylium compound purchased from a life 
science company was prepared as stock 10mM 
concentration. Five microliters of the prepared stock 
was added to 50 microliters samples containing 

different concentrations of BSA at room temperature 
in NaHCO3 buffer adjusted to pH 9.2 by Na2CO3. 
After 50 minutes, samples were accomplished by 
distilled water up to 1ml. Fluorescence intensities in 
samples were estimated by using Schimadzo 5301 
spectrofluorometer. Excitation wavelength was fixed 
at 285nm and the highest emission wave length was 
in the upper UV range (around 365nm). Auto 
fluorescence emission at the 365 was also checked for 
BSA in samples with high concentration without dye. 
Results  
Control samples containing the compound only are 
showing low fluorescence. Upon the reaction with 
amine in samples containing proteins, concentration 
dependent increase in fluorescence emission was 
recorded and a linear standard protein concentration 
curve over a wide range (0.606-200nM) can be 
generated (Figure 1, A and B).  

 

 
Figure 1:  A standard curve plot for BSA serial dilutions of (0, 0.606, 1.01, 2.02, 6.06. 10.1, 20.2, 40.4, 121.2, 202nM concentrations 
corresponding to 40, 66.66, 133.33, 400, 666.67, 1333.34, 2666.68, 7998 and 13333 ng of BSA in 1000µl sample. B is a plot for BSA 

lower ranges alone (0, 0.606, 1.01, 2.02, 6.06. 10.1, 20.2, 40.4nM). 
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DISCUSSION 
 
From these results, it is clearly shown that the 
compound is fluorogenic and can generate 
fluorescence upon reaction with protein. The lowest 
protein amount in assayed samples detected by using 
the compound was 40ng. The plotted standard curve 
was linear (R2 > 0.96) when generated also with low 
concentration samples (Figure 1 B), and the R2 for the 
whole curve from the same experiment in duplicate 
(BSA range between 0.606-200nM) was >0.99 
(Figure 1 A).  
 
In these experiments minimal volume of sample can 
be used in the assay (as low as 5 µl from the original 
sample would be enough to estimate protein in high 
concentration ranges and 50 µl in samples with low 
protein concentration).  
 
The reactivity of the compound with amine makes it 
suitable for assaying protein molarity rather than 
quantity.  
 
The high sensitivity of the method in estimating 
amine concentration would have potential for 
checking proteolysis in samples. An assay when 
samples were prepared and another assay (after a 
period of time) when the sample is used would be 
enough for estimating proteolysis in the same 
samples over time. Also, the compound can have 
potential for experimental estimation of proteolytic 
activity of the digestive enzymes. 
 

CONCLUSION 
 
It seems that the compound is promising for use in 
protein estimation. Low detection limit, high 
fluorescence emission when reacting with amine and 
the low fluorescence in its free state are advantages 
for its use. Development of a kit with the compound 
by collaboration with life science companies would 
be of a great help for the research community.  
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