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Abstract 

Propolis as one of honey bee products has been well known for its medicinal properties 

such as anti-bacterial, anti-viral, anti-fungal, anti-oxidant, anti-inflammatory and so on. 

Recently, there is an increasing demand of propolis. In the other hand the yield of 

propolis is still relatively low. Such condition led to counterfeit of propolis. This 

preliminary study tries to investigate the potential use of fluorescence spectroscopy for 

authentication of propolis product. Fluorescence spectra of eight propolis samples 

including authentic and counterfeit propolis were recorded using excitation wavelength 

of 200 – 520 nm with 10 nm intervals and emission wavelength of 210 – 600 nm with       

1 nm interval. From the analysis it is known that the counterfeit samples containing 

similar active compounds as the authentic one but in lower concentration. The obtained 

results indicated that fluorescence spectroscopy could be effectively used to differentiate 

the authentic and counterfeit propolis.   
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1. INTRODUCTION 

Honey bees produce several products 

which are generally considered to have 

medicinal benefits. One of them is propolis. It 

is a resinous material which is gathered by 

honey bee from the buds and burk of certain 

trees and plants. It has been well known for its 

medicinal properties such as anti-bacterial, 

anti-viral, anti-fungal, anti-oxidant (Buratti et 

al., 2007; Moreira et al., 2008), and anti-

inflammatory (Wang et al., 2013). 

Recently, there is an increasing demand of 

propolis. In the other hand, the yield of 

propolis is still relatively low which led to the 

counterfeit of propolis. Such counterfeit is not 

only harmful for the consumer but also may 

give negative effect to the producers due to bad 

reputation of their product. In practice, it is 

difficult to differentiate the authentic and the 

counterfeit product based on external 

appearance only. Both products have a very 

similar package and are sold in the same price. 

Therefore, there is a rising concern and interest 

to develop a reliable method for authentication 

of the propolis. To date, High Performance 

Liquid Chromatography (HPLC) still becomes 

a standard method for this purpose. 

This study tries to investigate the potential 

use of fluorescence spectroscopy for 

authentication of propolis. One of the most 

important characteristic of fluorescence 

spectroscopy is its high sensitivity that makes 

it suitable for analysis of small amount 

substances. In previous researches, 

fluorescence spectroscopy has been used in 

many studies of agricultural products 

identification including honey bee product e.g. 

honey characterization and adulteration 

detection (Cordella et al., 2009), identification 

of geographical and botanical origin of honey 

(Ruoff et al., 2005), characterization and 

classification of honey (Lenhardt et al., 2015). 

2. MATERIAL AND METHOD 

Propolis samples including authentic 

samples from four different production batches 

(March, May, July and August 2016) and 

counterfeit samples was obtained from a New 

Zealand propolis distributor in Bogor (PT 

Maisya Makmur). In total there were eight 

samples used in this study. As shown in Figure 

1, both samples have a very similar external 

appearance (i.e. package). For fluorescence 

spectra measurement, 0.1 g of propolis was 
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added into 10 ml of distilled water and was 

mixed with shaker for 10 minutes to get 

homogenized solution. The solution was then 

diluted with ratio of 1:5 (v/v) and pippeted into 

a 1 cm quartz cuvette for measurement. The 

fluorescence spectra measurement was done 

using a FP-8300 spectrofluorometer (Jasco, 

Japan) in right-angle mode. The fluorescence 

spectra data were recorded using excitation 

wavelength of 200-520 nm with 10 nm 

intervals and emission wavelength of 210-600 

nm with 1 nm interval. The detail of parameter 

setting for fluorescence spectra measurement is 

shown in Table 1. 

Table 1. Parameter setting for fluorescence 

spectra measurement. 

Parameters Value 

Sensitivity Medium 

Excitation and Emission 

Bandwidth 
5 nm/ 5 nm 

Excitation wavelength/    

(interval) 

200-520 nm/ 

10 nm 

Emission wavelength/ 

(interval) 

210-600 nm/  

1 nm 

 

 

Figure 1. Propolis samples: authentic (left) and 

counterfeit product (right). 

3. RESULT AND DISCUSSION 

Figure 2 shows excitation and emission 

matrix (EEM) of fluorescence spectra of both 

authentic and counterfeit sample. It can be seen 

that both samples have similar profile of the 

fluorescence spectra. There are two peak 

observed at excitation 250 nm/ emission 310 

nm and excitation 310 nm/ emission 460 nm.  

The EEM represents a unique fingerprint and 

can be effectively used for characterization 

fluorophores in the measured sample 

(Lenhardth et al., 2015). From the obtained 

EEM, it can be seen that there are at least two 

fluorescence substances in the propolis 

samples. Although further detail analysis is 

necessary to confirm, there are two suspected 

fluorescence substances related to those peaks, 

flavonoid for the first peak and Caffeic Acid 

Phenethyl Ester (CAPE) for the second peak.  

There is also scattering effect (Rayleigh 

and Raman scatter) observed from the figure. 

For more detail analysis especially for 

quantitative analysis, it is necessary to remove 

the scatter effect. It may be done by using 

better sample preparation and/or applying 

special correction method to the obtained 

fluorescence spectra data. 

Although both samples have similar profile 

of the fluorescence spectra, they are different 

in term of fluorescence intensity. The 

counterfeit propolis has lower intensity which 

indicates that it has lower concentration of the 

active substances. As shown in Figure 3, the 

counterfeit propolis only contains one fourth of 

active compounds compared to the authentic 

one.  

 

 

Figure 2. Excitation and Emission Matrix 

(EEM) of fluorescence spectra of propolis 

samples: a) authentic and b) counterfeit sample. 
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Further by taking the ratio of the emission 

peaks at 310 nm and 440 nm (I310/I440) as 

shown in Figure 4, again it suggested that both 

samples contains the same active substance but 

with different concentration. It also indicates 

that the counterfeit product actually is propolis 

mixed with other substance. In this case it is a 

non-fluorescent substance. More detail 

analysis is needed to identify the other 

substances added to the product as adulterant. 

The result also indicated that propolis has a 

high stability. It can be seen from the spectral 

data of sample from different batches. There is 

no significant difference among of them 

 

Figure 3. Comparison of emission intensity at 

310 nm and 440 nm of authentic and 

counterfeit sample. 

 

Figure 4. Ratio of emission intensity at 310 nm 

and 440 nm. 

From this preliminary study, it is obvious 

that fluorescence spectroscopy can be a 

promising technique for authentication of 

propolis. However, propolis itself contains 

complex chemical components including 

polyphenols, terpenoids, steroids, amino acids 

and so on. There are several factors that 

determine the chemical composition of the 

propolis such as geographical and botanical 

origin, harvest season and races of honey bees. 

Therefore in the future study it is important to 

use more propolis samples especially in term 

of number and variability of the samples 

representing all of those factors to get more 

comprehensive and conclusive result.  

4. CONCLUSION 

From this study, it can be concluded that 

fluorescence spectroscopy has a great potential 

to be used for authentication of propolis. 

Further analysis with more samples (in term of 

number and variability) and better data 

analysis including treatment of spectra data to 

remove the scattering effect is necessary to get 

more comprehensive and conclusive results. 
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