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Abstract 
 
Propolis is a sticky material manufactured by bees to build and protect their hive. Propolis had been used worldwide for years in folk 
medicine. The aim of this paper is to give information about traditional uses, phytochemical screening and pharmacological studies of 

propolis in the world by using secondary references such as journals and articles. The traditional uses of propolis include home remedies, 
toothpastes, mouthwashes, creams, drops, dietary supplement, anti-putrefactive, anti-pyretic agent, antiseptic, wound healing agent, 
tuberculosis treatment, cold syndrome, treatment of burns, acne, herpes simplex and genitalis, neurodermatitis, anti-fungal activities in 
ocular and vaginal infections. Phytochemical screening had shown that propolis contains anthraquinones, alkaloids, fatty acids,  
flavonoids, glycosides, saponins, triterpenes, tannins and volatile oils. Propolis has pharmacological activities such as anti-inflammatory, 
antibacterial, antitumor, antioxidant and anti-cancer. Based on this article, propolis has many function and can be used in future as an 
alternative medicine. 
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1. Introduction 

A resinous material that bees collect from various plants to protect 
their hive are called as propolis [1]. Plant sources, geographical 
area and collecting season are effected the chemical compositions 
and biological activities of propolis [2,3]. Based on article [4], raw 
propolis contains resins (50%), waxes (30%), essential oils (10%), 

pollen (5%) and various organic compounds (5%). Bankova 
classified propolis in six main types namely: Brazilian green 
propolis, poplar propolis, birch propolis, Canarian propolis, red 
propolis and pacific propolis [5]. Raw material of propolis is 
shown in Figure 1. 
 

 
Fig. 1: The propolis from stingless bee Heterotrigona itama species 

collected in UniSZA apiary, Besut, Terengganu, Malaysia. 

2. Traditional uses 

Propolis currently marketed by the pharmaceutical industry and 
had been used worldwide for years in folk medicine [6]. Back to c. 
300 BC propolis recorded had been use in the form of home 
remedies, as a dietary supplement, toothpastes, creams, drops and 
continues until today [7]. Ayurveda has been reported the uses of 

propolis as an anti-fungal, anti-viral, anti-ulcer, anti-inflammatory, 
Acupuncture and Homeopathy [8]. Traditionally, propolis was 
used as an anti-pyretic and anti-putrefactive agent in Egypt. 
Romans and Greeks used propolis as an antiseptic, wound healing 
agent and mouth disinfectant. It became popular as an antibacterial 
agent in 17th and 20th centuries in Europe. Propolis was used for 
cold syndrome (upper respiratory tract infections, common cold, 
flu like infections), tuberculosis treatment, as mouthwashes and 

toothpastes to prevent caries, treat gingivitis and somatitis, anti-
fungal activities in ocular and vaginal infections, wound healing, 
treatment of burns, acne, neurodermatitis, herpes simplex and 
genitalis in world war II [9].  

3. Phytochemical screening 

The purpose of qualitative phytochemical screening is to 
investigate the various classes of natural compounds which are 
present in the extracts. A number of structural groups was 
screened amongst which were anthraquinones, alkaloids, fatty 
acids, flavonoids, glycosides, saponins, triterpenes, tannins, 
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volatile oils, reducing substances, and coumarines [10]. According 
to a group of researcher, propolis has over 150 constituents of 
biochemical contents, such as phenolic, flavonoids, polyphenols, 
and ketones [11]. Additionally, the chemical composition of 
propolis is very complex and varies qualitatively and 
quantitatively; that confirmed by previous study which has 
mixture of different naturally chemical compounds with over 300 
constituents [12]. Mostly, the raw propolis containing of resins (50 

%), waxes (30 %), essential and aromatic oils (10 %), pollen (5 
%), and various organic compound (5 %) that are vary depending 
on the diversity of location, plant sources and bee species [5, 
13,14] and also plant vegetation, season, and time of collections, 
type of bees, and the concentration and nature of the solvents used 
for the extraction [15]. Thus, the composition of the plant of origin 
determines the chemical composition of propolis.  
Most widely studies reported types of antioxidant which were 

flavonoids and phenolics compounds that have strong inhibitory 
effect against lipid oxidation by radical scavenging and have 
anticancer properties also potential to inhibit development of heart 
disease due to the bioactive compound contents [16]. Additionally, 
previous study indicated, chemical composition of propolis which 
depends on its origin, types of resin from the plants in their 
foraging area, that showed antioxidant properties of propolis by 
using scavenging of DPPH radical [17] and superoxide anion 

assay [18]. They claimed natural antioxidants can be phenolics 
such as flavonoids, phenolic acids, and tocopherols; nitrogen 
compounds such as amines, alkaloids, amino acids, and 
derivatives of chlorophyll; or ascorbics and carotenoids [11].  
A study by Rosli and co-workers, which were analyse the 
phytochemical profile of propolis derived from local T. apicalis 
species was subjected to standard analytical methods namely High 
Performance Liquid Chromatography (HPLC) analysis to analyze 
its phytochemical profile. Meanwhile, its antioxidant activities of 

ethanolic extract of propolis by using DPPH radical scavenging 
assay, total phenolic compound (TPC) and total flavonoid 
compound (TFC). The results claimed, the presence of caffeic 
acid, p-coumaric, myricetin, quercetin, naringin, hesperetin, 
kaempferol, and baicalein using HPLC analysis. The antioxidant 
activities of propolis extract is dose dependent for DPPH radical 
scavenging assay. Additionally, correlation values of TPC and 
TFC against DPPH indicate that the antioxidant activities of 

propolis extract influenced by flavonoids and phenolics contents 
[11]. 
Due to the antioxidant properties of polyphenols, it has a higher 
potential biochemical activity to help reducing the risk of various 
diseases such as life-threatening and cardiovascular including anti-
cancer activity [10]. Oxidation occurs when an imbalance between 
reactive oxygen species (ROS) generation and antioxidants occurs 
which can spread over targeting cells. Mechanisms of antioxidant 

action included removal or inactivation of oxygen reactive 
species, suppression of ROS formation and up-regulation or 
protection of antioxidant defenses. Major classes of phenolic 
compounds, which were flavonoids and phenolic acids, which 
have structure-antioxidant activity relationships in lipophilic 
systems also in  aqueous; have a potential for antioxidant effects 
as hydrogen donating sources or as singlet oxygen quenchers, 
metal ion chelators, and as free radical scavengers [19]. Phenolic 

compounds have important role as antioxidants in scavenge free 
radicals due to the presence of aromatic compounds and hydroxyl 
substituents [20]. 
A study by Mendonca and members of the group was done by 
analysed the phytochemical profile of the ethanolic extract of red 
propolis (EEP) from brazilian propolis and its fractionation which 
were hexane, ethyl acetate, chloroform and methanol; antioxidant 
action of EEP and its fractions hexane, cloroform and ethyl 

acetate. The result for phytochemical screening showed, presence 
of flavonols catechins aurones, phlobaphene tannins, chalcones, 
pentacyclic triterpenoids flavonones, guttiferones and xanthones, 
Moreover, antioxidant percentages were showed in EEP and its 
fractions were obtained by liquid-liquid partitioning [21]. The 
presence of one specific compound of propolis might lead to the 

expectancy that the extract has the potential to show bioactivities 
potential in several diseases or anti-cancer properties [3].  

 

3.1. Chromatographic Analysis 

 
The term chromatography refer to the principle where molecules 
in mixture are separated from each other when it is applied onto 
surface or into solid and fluid stationary phase (stable phase) while 
moving with the aid of a mobile phase. The basic components in 
chromatographic are stationary phase, mobile phase and separated 
molecules. Chromatographic methods based on partition are used 
to separate and identify small molecules such as amino acids, 
carbohydrates, and fatty acids [22]. Gas chromatography-mass 

spectrometry (GC-MS) is a coupling chromatographic technique 
which is used to separate gas and liquid phase with the mass 
spectrometer as detector to identify various compounds presence 
in a test sample. GC is used to separate volatile and thermally 
stable compounds while GC-MS fragments the analyte based on 
its mass for identification of that particular analyte. GC-MS is 
widely used to analyze several of analyte due to its advantage 
which is faster analysis, significantly increased range of low 

volatile and thermally stable samples due to present of mass 
spectrometer and improved sensitivity of certain compounds that 
are hard to be identified [23]. Study by Thirugnanasampandan et 
al [24] had identified the following fatty acid in Indian propolis 
such as 9- octadecenoic acid, decanoic acid, 9,12 hezadecanoic 
acid, octadecadienoic acid methyl ester, 1-tetradecanol, 
octadecanol, 1-dotricontanol and 2,3 epoxy-5, 8-hectadecadien-1-
ol. In the study article [25] revealed more than 50 individual 

compounds in the Mediterrean propolis from Greece which were 
flavonoids, fatty acids, sugars and 37 diterpenes. There were 20 of 
the diterpenes that had been identified for the first time that 
indicated the propolis was rich in diterpenes. The possible source 
plant for this propolis mainly came from conifer species of the 
Cupressaceae family due to these propolis samples had ferruginol, 
oxygenated ferruginol, totarol, totarol derivatives and sempervirol 
which were characteristics from Cupressaceae. The GC analyses 
of propolis from north-eastern Brazil have identified the following 

fatty acid: oleic acid, palmitic acid, linoleic acid, and capric acid 
that were presence in higher concentration for ethanolic extract 
propolis (EEP) and hexane fraction propolis (H-Fr) [26]. This 
study was correlated with article [27] that has shown fatty acid 
was the main constituents in north-eastern Brazilian propolis for 
both EEP and H-Fr.  
Another type of chromatography is high performance liquid 
chromatography (HPLC). HPLC is a form of liquid 

chromatography used to separate the compounds present in the 
sample. For liquid chromatography the choice of detection 
approach is very important in order for all the compounds to be 
identified. There are some types of detectors that can be used 
which are ultra violet (UV), photodiode array (PDA) and mass 
spectrometer (MS) [28]. HPLC is widely used for qualitative and 
quantitative analysis. The compound identification can be 
achieved based on retention time, molecular weight and spectral 

matching [29].  Previous study by [30] identified all extracts of 
green propolis from Brazil contained the artepilin C and p-
coumaric acid by using HPLC with DAD as a detector. Based on 
article [31] also mentioned that the artepilin C and p-coumaric 
acid are the major active compounds in Brazilian propolis. Based 
on article [32] reported the major constituents in EEP samples by 
HPLC analysis with PDA and MS detection which are acid, 3,4-
dimethoxycinnamic acid, ferulic acid, pinobanksin, pinobanksin 5-

methyl ether, pinobanksin 3-acetate, cinnamylideneacetic acid, 
caffeic acid phenethyl ester, pinocembrin, chrysin, galangin, 
cinnamyl caffeate, tectochrysin. The propolis in this study was 
similar to poplar-type propolis because it rich in flavonoids [33]. 
Another study by [34] identified the pinobanksin-3--acetate as the 
main flavonoid and caffeic acid as the major phenolic acid in 
propolis from China (Beijing). 
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Table 1: Identification of compounds by chromatographic analysis. 

Type of 

propolis 

Country Identified compounds Type of analyses References 

Indian India 9- octadecenoic acid, decanoic acid, 9,12 hezadecanoic acid, 

octadecadienoic acid methyl ester, 1-tetradecanol, octadecanol, 

1-dotricontanol and 2,3 epoxy-5, 8-hectadecadien-1-ol 

GC-MS 

 

[24] 

Mediterrean  Greece More than 50 individual compounds which were sugars, 

flavonoids, fatty acids and 37 diterpenes. 

GC-MS [25] 

Brazilian Brazil Oleic acid, palmitic acid, linoleic acid, and capric acid GC-MS [26] 

Green Brazil Artepilin C and p-coumaric acid HPLC-DAD [30] 

Poplar-type China Acid, 3,4-dimethoxycinnamic acid, ferulic acid, pinobanksin, 

pinobanksin 5-methyl ether, pinobanksin 3-acetate, 

cinnamylideneacetic acid, caffeic acid phenethyl ester, 

pinocembrin, chrysin, galangin, cinnamyl caffeate, tectochrysin 

HPLC-PDA-MS [32] 

China China Caffeic acid as major phenolic acid and pinobanksin-3-O-

acetate as the main flavonoid 

HPLC-PDA-MS [34] 

Adamawa 

region, 

Cameroon 

Tekel Anthraquinones, alkaloids, fatty acids,  flavonoids, glycosides, 

saponins, triterpenes, tannins, volatile oils, reducing substances, 

and coumarines 

HPLC [10] 

T. apicalis Malaysia Caffeic acid, p-coumaric, myricetin, quercetin, naringin, 

hesperetin, kaempferol, and baicalein 

HPLC [11] 

Brazilian Red Brazil Guttiferones, catechins,  flavonones, phlobaphene tannins,  

flavonols, chalcones,  pentacyclic, aurones, triterpenoids and  

xanthones, 

LC-Orbitrap-FTMS [21] 

 

            
Oleic acid   Palmitic acid 

   
Lineloic acid   Capric acid 

 

    
Decanoic acid    Ferulic acid 

 

 
p-coumaric acid 

Fig. 2: These are example of structure of fatty acid compounds identified 

in propolis samples 

4. Pharmacological studies 

Many studies have proven that propolis have its versatility in 

pharmacological activities including anti-inflammatory effect, 
antibacterial activity against a wide range of pathogenic microbes, 
as well as the anticancer properties [35]. 

4.1. Anti-Inflammatory Effect 

 
Anti-inflammation activity is the primary defenses carry out by 
the host to a variety of harmful threats including parasites, 
pathogen, toxic chemical substances, and physical damage to 
vascular tissues [36]. Caffeic acid phenethyl ester (CAPE), are the 
compound that has been recorded to possess anti-inflammatory 
properties. CAPE had been reported to be a influential inhibitor in 
T-cell receptor-mediated T-cell activation [37]. It is due the fact 

that T-cells play an important role in combatting inflammatory 
diseases. Besides, there are several compound recorded to carry 
out the same activity (Table 2).  
 

Table 2: The bioactive compounds responsible for anti-inflammatory 

activity. 

Bioactive compound 
Propolis 

origin 
References 

Apigenin Israel [38] 

Acacetin Russia [38] 

Caffeic acid phenethyl ester 

(CAPE) 

Cuba [5] 

Caffeic acid Israel [39] 

Cinnamic acid Europe [38] 

Acacetin  

Galangin 

Brazil 

Cuba 

[39] 

[38] 

 

4.2. Antimicrobial Activity 

 
Propolis reportedly to has a notable and capable of inhibit the 
growth microorganisms such as bacteria, fungi and protozoa. 
Various studies have proven that propolis and its extracts have a 

positive outcome on Gram- positive bacteria yet restraint effect on 
Gram - negative bacteria. The most popular approach to determine 
the antibacterial effect of propolis is by using the bacterial 
susceptibility test whereas the nutrient agar were prepared and 
inoculated with selected bacteria culture and a propolis blank disc 
were placed on the top of it. The diameter of growth inhibition 
zone was measured after optimum incubation period and 
conditions in order to determine the antibacterial activity. Among 

of the factors that determine effectiveness of antimicrobial 
activities include the type of sample, dosage and the type of 
solvent used in the extraction of propolis [40]. Tables 3 illustrate 
some studies that show the application of propolis in microbial 
activity. 
 
Table 3: The bioactive compounds responsible for anti-microbial activity. 

Bioactive compound 
Propolis 

origin 
References 

Lupenyl acetates  Yemen [41] 

Formononetin  Brazil [42] 

Guttiferones  Brazil [42] 

Flavones (apigenin) Chile [38] 

Isoflavonoids  Brazil [42] 

Chalcone  Brazil [42] 

 

4.3. Anticancer Activity  
 
Cancer can be classified by its properties whereas it capable of 
reproducing, undergo cell division and growth besides having the 
abilities to colonize and invade the territories of normal cells. It is 
mutated cells that exist in a form of masses of tissue or lumps. 
Cancerous cells can either be benign or metastasic tumor. A 
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benign cancer does increase in size yet it not necessarily invading 
the neighboring cells. As for metastasis cancerous, it has ability to 
proliferate, invade and colonize the neighboring cells.  Studies and 
research had be done by many on how to combat cancer by 
analyze deeply on the anticancer activity. The anticancer activity 
is acts that inhibits halves and prevent the further existence, 
proliferation and metastasis of cancerous cells from colonize and 
invading the functional normal cells [43]. Among the many 

finding and studies on propolis, Artepillin C (3,5-diprenyl-4-
hydroxycinnamic acid) had been reported to possess anticancer 
properties [44]. Besides, CAPE was recognized to have the 
significant anticancer activity properties [45]. Moreover, 
flavonoids from propolis had been recognized to have a potent 
role in anticancer activity [36]. The anticancer activity of propolis 
in all culture is mainly contributed by their ability to inhibit the 
DNA synthesis in cancerous cells, the crucial role in inducing 

apoptosis. Table 4 indicates the bioactive compound that has a 
potent role in anticancer activity.  
 
Table 4: The bioactive compounds responsible for anticancer activity. 

Bioactive compound 
Propolis 

origin 
References 

CAPE Germany [46] 

Guttiferones USA [42] 

Elemicin  Cuba [47] 

Flavonoids India [36] 

Isofluvonoids 

(pterocarpans) 

Brazil [48] 

Triterpenoids (amyrl 

acetates) 

Brazil [49] 

5. Summary  

There are many traditional uses of propolis include home 
remedies, creams, drops, toothpastes, mouthwashes dietary 
supplement, anti-putrefactive, anti-pyretic agent, antiseptic, 
wound healing agent, tuberculosis treatment, cold syndrome, 
treatment of burns, acne, herpes simplex and genitalis, 
neurodermatitis, anti-fungal activities in ocular and vaginal 
infections. Phytochemical screening shown that propolis contains 
anthraquinones, flavonoids, glycosides, alkaloids, fatty acids,  

saponins, triterpenes, tannins and volatile oils. Propolis has 
pharmacological activities such as antibacterial, antitumor, anti-
cancer, antioxidant and anti-inflammatory. Based on this article, 
propolis has many function and can be used in future as an 
alternative medicine. 
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