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1) WHAT IS PROPOLIS? 1  
  

 Propolis is a resinous material of waxy consistency collected by bees from 

the buds and barks of trees. It varies in colour and physical properties and is 

used in the beehive for various purposes. 

 

 

 
1 The name “propolis” is a combination between the Latin term “pro” which means “in front of”, 
“for” or “before” and the Greek word “polis” which means “fortress”.  
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 It is very important for the bee colony but also for the human and animal 

health. 

 

Its incredible properties rely, of course, on its very complex composition. 

 As a result, if we want to find how propolis can be useful for us, we need 

first to know very well its biochemical composition. 

 If we have a good knowledge of its composition, we can better understand 

it’s properties, than its indications, counter-indications, posology etc., etc. 

 

  This is the only way accepted by the scientists, medical doctors, 

pharmacists… 

 

 If you want to convince somebody about the miracles of propolis, read 

and study attentively this book… 
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2) PROPOLIS ORIGIN  
 

Propolis has as main sources: 

 

• plant secretions, exudates 

• resins from trees’ bark (especially pine trees - Pinus spp.) 

• birch buds (Betula species) 

• poplar buds (Populus species) 2 

• eucalyptus (Eucalyptus sp.) 

• chestnut (Aesculus hippocastanum) 

• willow Salix species 

•  Alnus spp. 

• Fir tree (Abies spp.) 

• Plum (Prunus spp.) 

• Elm (Ulmus spp). 

• Oak (Quercus spp.) 

• Ash (Fraxinus excelsior) 

• etc. 

 

Popravko, 1969 states that the presence of a large group of flavonic-type compounds 

in propolis affirms the plant origins of the product. However, the fact that numerous 

flavonic components of propolis appear in free state rather than in the glykoside state 

indicates that the original plant raw material used by the bees to produce propolis has 

been affected by the enzyme system of the honeybee, which has caused partial 

destruction of compounds and especially splitting of sugar remnants and freeing of 

aglykones. 

 

 In the ex---USSR the commonest source of propolis are the birch buds (Betula 

verrucosa) than the poplar buds (Populus nigra). 

 

 

POPLAR BUDS 3 

 The poplar buds are particularly attractive to bees. These buds produce an 

exudate which may contain several hundred phenolic compounds and each species or 

clone of poplar exudes a characteristic mixture of compounds. The composition of a 

propolis balsam sample can be ‘matched’ with the characteristic bud exudates of the 

poplar trees and the species of poplar from which the bud exudate was collected may 

be identified (Greenaway et al., 1990).        

 

 

 

 
2 Verzar, 1983, states that the most effective (anti-bacterial and anti-mycotic) extracts are 
from “poplar and birch propolis”.   
3 Bankova et al., 1991 states that phenolic compounds have been found both in propolis and 
in Populus nigra, Populus italica and Populus tremula but have not been found in Betula 
verrucosa, Aesculus hippocastanum, Alnus glutinosa, Fraxinus excelsior, Salix alba, Prunus 
padus, Prunus cerasus. 
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3) PROPOLIS USES IN THE HIVE 

 

Propolis is used by the honeybee colony: 

• to coat the interior hive walls 

• as a thin “varnish” over the inner surfaces of the wax combs 

• to seal cracks 

• to reduce openings 

• to encase objects that are too large for housecleaner bees to remove 

from the colony 

• as a repellent (probably) against ants and/or other potential 

predators 

• as a moisture barrier to keep humidity high inside and to prevent 

catastrophic influxes of moisture following heavy rains 

• to stick frames and other hive parts together 

• as a barrier against microbial, fungal, and viral pathogens 

• to inhibit the seeds germination inside and around the bee colony 

• to protect against cosmic X-ray etc. 
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Part II. CHARACTERISTICS 
 

4) Propolis Physico-Chemical and Palatable Characteristics 

 
 Propolis is known as “bee glue”. It is usually a gummy, sticky, resinous 

and thermoplastic plant-derived material that is obtained from buds and trees’ 

bark and is used by the bees in many purposes.4 

 

 

STRUCTURE and CONSISTENCY 

       

 Propolis varies in structure and consistency according to the 

temperature: 

• hard and brittle at 0-15°C (especially when it ages) 

• soft and malleable at around 30°C 

• sticky between 30 to 60°C 

• it liquefies at temperatures higher than 60-70°C 

 

If it is slowly warmed up in a bain-marie it splits into two distinct parts: 

• a viscous part which sinks 

• a liquid part (the wax of propolis) which floats on the water 

surface.  

       

    The wax content varies between 7,5 to 35 % (Ivanov, 1981) 

 
4 See the chapter:  “Propolis uses in the beehive”. 
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 Impurities content varies between 18 to 34 % (Makashvili, 1972) 

 

The microscopic structure of propolis is incredibly similar regardless its origin. The 

explanation can probably be related to the activity of some “propolis specialized 

workerbees” 5.  

 

 

COLOUR 

 

The colour varies according to the geographical area and the plant sources: 

• light yellow 

• yellowish green 

• yellowish-brown 

• reddish brown 

• dark brick 

• greenish brown 

• dark brown. etc., etc.  

 

As an example, the Brazilian propolis predominant colours are: 

• red 

• green  

• clear brown 

 

 

 
5 Jeanson and Marchenay, 1976. 
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(Prof. Mitsuo Matsuka, Japan - Photos presented during the Second German 

Apitherapy Congress, Passau, 2003) 

 

SMELL 

   

 European propolis usually has a pleasant and sweetish smell of poplar buds, 

wax, honey, and vanilla. When burnt it exhales a delicate smell caused by the 

aromatic resins which became volatile. 

The smell of Georgian propolis resembles, in general, propolis from other 

areas and regions of USSR (Makashvili, 1972).   

 Lithuanian propolis has a very strong cinnamon smell. 

 

 

TASTE 

 

 Sour and sometimes bitter. 

 Georgian propolis has a bitter and pricking taste (Makashvili, 1972). 

 The  flavonoids from propolis have a bitter and astringent taste 6 

 

 
6 Patzaichin et al., 1990. 
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MELTING POINT 

 

 The melting temperature is from 65° up to 82°C. Some samples can have a 

melting point over 100°C (Makashvili, 1972).  

 

 

SOLUBILITY 

 

Insoluble in cold water. 

Partially soluble in: 

*  warm or boiling water 

*  alcohol 

*  acetone 

*  ammoniac 

*  benzen 

*  chloroform  

*  ether  

*  trichlorethylene etc. 

 

The propolis can be entirely diluted only by an adequate mixture of solvents7. 

 

 

OXIDATION RATE 

 

The oxidation rate of Georgian propolis ranges between 16-21 seconds. 

 

 

CHLOROFORM DISSOLVING PERCENTAGE 

 

Ranges between 7.64 to 22.44 (Makashvili, 1972). 

 

 

THE ANTIBACTERIAL ACTIVITY 

  

  of the ethanol extract of propolis solutions (EEP) is maintained in acidic or 

neutral pH 8. 

 

 
7 Donadieu, 1994. 
8 Scheller, Stanislaw; Szaflarski, J.; Tustanowski, J.; Nolewajka, E.; Stojko, A. (1977)  -  
Biological properties and clinical application of propolis. I. Some physico-chemical 
properties of propolis, 
  in Arzneimittelforschung, 27 (II)(4),  Seiten 889-90 (abstract). 
 
The presence of 19 elements has been shown in the ethanol extracts of propolis (EEP). 
Three fractions have been obtained by filtration through a structural gel that did not show an 
initial antibacterial activity when investigated separately. Fractions 2 and 3 joined together 
have regained this activity. EEP solutions maintain their antibacterial activity in acidic or 
neutral pH. Insensitivity of EEP solutions on temperature of 75 degrees C for 30 min has been 
found. 
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Part III. COMPOSITION 
 

 

5) QUANTITATIVE COMPOSITION OF PROPOLIS 
 

There are large numbers of compounds9 which may occur in propolis. Greenaway et 

al., 1990, states that whereas bud exudates of different poplar species are frequently 

similar in qualitative composition they may be very different in quantitative 

composition and these differences are reflected in the composition of the propolis into 

which bud exudate is incorporated. These variations in composition of propolis can be 

considerable. 10  

 

Propolis contains about: 

• 55 % resins11 and balsams 12 

• 7,5-35% waxes 13 

• 10 % volatile oils14 

• 5% pollen 15 

• 5% fatty acids 

• 4,40-19% impurities16 

• terpenes 

• tannin substances 17, salivary gland secretion of the bees and 

accidental components 18  

 

 
9 Table 1 includes more than 250 compounds and 22 minerals so far identified in propolis 
and reported in the literature, chemically similar compounds being grouped together. 
10 Clearly such major differences in propolis composition are likely to have considerable 
effects on its properties. The assumption sometimes made that propolis is of a similar 
composition regardless of sources is incorrect and any supposedly scientific experimentation 
using propolis should detail the constituents of the propolis sample used (Greenaway et al., 
1990). 
11 Resin is a term used for materials that are usually sticky and insoluble, or very poor soluble 
, in water or organic solvents; due to their insolubility, are likely to be important only for their 
structural properties. 
1212 Balsams are natural liquid or half-liquid substances obtained usually from the bark of 
trees through special methods (Opris, 1990). 
13 Ushkalova and Topalova (1978) states that wax is an indispensable component of propolis, 
although its proportion depends on the region where bees forage, the method of collection 
and on other factors; they found also in the propolis samples collected from three regions of 
ex-USSR four kinds of waxes, differing from one another in terms of specific weight and 
solubility in ethyl alcohol. Ivanov, 1981. 
14 Volatile oils are compounds that usually have fragrant odors. 
15 Nakashima,T. and Nakashima,N., 1989 states that the Brazilian propolis obtained from the 
Africanized honeybees contains larger quantities of pollen than the European honeybees. 
16 Ivanov, 1981. 
17 Tihonov, 1978. 
18 Nikolaev, 1978. 
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6) QUALITATIVE COMPOSITION OF PROPOLIS 
 

Several compounds have been identified in propolis (see table I). 

 

In general, any compound identified in plant exudates which the bees are 

gathering is likely to occur in propolis. 

 

Most components of bud exudates are incorporated into propolis without alteration, 

although it is possible that some glycosides are subjected to enzymatic hydrolysis by 

the bees either during collection of the bud exudate or during its addition to 

beeswax to make propolis.19  

 

According to Walker and Crane (1987): 

• individual compounds are present in one or more different propolis 

samples which originated from one or a number of plant species; 

• some compounds are probably present in all samples of propolis and 

contribute to its characteristic properties; 

• some may be present in many samples of different origins, but others 

almost certainly occur only in propolis collected from a particular 

plant species. 

 

The infra-red spectroscopy of propolis showed the presence of the following 

groups of organic radicals20 : 

 

• double link between carbon atoms, C=C 

• the CH group of the furanic nucleus 

• the carbonyl group - C=O 

• the methoxy group 

• the CH2 - O - CH2 group 

• the furanic group 

• the ariloxy group, in compounds containing the methoxy group 

• the groups - (CH3)2C and (CH3)3C 

• the group = C-OH 

• cyclic aromatic systems 

• aromatic systems 

• the delta - lactonic group of butadienoles 

• CH3 and CH2 group 

• CH aromatic group 

• OH groups associated with molecular hydrogen 

• monooxyflavones which do not contain OH groups in positions C3 and 

C5 

• pyrannic rings with C, H 

• anthraquinone with 3 alpha groups. 

 
19 Greenaway et al., 1987. 
20 Georgian propolis (Makashvili, 1972, 1978).  
    Similar groups of organic radicals were also found in propolis other than Georgian. 
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SUBSTANCES ISOLATED FROM PROPOLIS 21 

 

The pharmacologically active constituents of propolis are found in fractions 

soluble in solvents such as alcohol. Several large classes of compounds have been 

identified out of these fractions. The most important are the flavones, flavonols 

and flavanones (collectively called flavonoids22) and various phenolics and 

aromatics (see the following table): 

 

 

Table I 
 

Common name   Biochemical name 

 

 FLAVONOIDS 23 

 

 

 

 

 

FLAVONES 

 

 

 

Chrysin    5,7-dihydroxyflavone 24 

 

Tectochrysin    5-hydroxy-7-methoxyflavone 25 

 

Galangin    3,5,7-trihydroxyflavone 26 

 
21 According to their structure and properties, some substances from this table can be found 
in several biochemical classes. 
22 Flavonoids are a large group of plant-derived natural pigments and active compounds that 
shares many features. All possess two benzene rings connected by a 3-carbon link (** The 
Hive and the Honey Bee, 1992, etc.). 
23 Popravko, 1969 states that the presence of a large group of flavonic-type compounds in 
propolis affirms the plant origins of the product. However, the fact that numerous flavonic 
components of propolis appear in free state rather than in the glykoside state indicates that 
the original plant raw material used by the bees to produce propolis has been affected by the 
enzyme system of the honeybee, which has caused partial destruction of compounds and 
especially splitting of sugar remnants and freeing of aglykones; Boeriu and Derevici, 1976 
showed that the maximum UV absorption of flavonoids is at 300 mµ. Polinicencu et al. 
Showed that the Romanian, Hungarian and Uruguayan propolis can have up to 20% 
bioflavonoids in its composition. 
24 Jaubert, 1926; Popravko, 1978; Ghisalberti, 1979; Dimitrijevic´ et al., 1981; Mochida et al., 
1985; Papay et al., 1985; Greenaway, 1990; Qiao, 1991. 
   The chrysin’s weight is 0,25% from the poplar buds’ weight (Marinescu and Tamas, 1979).  
25 Popravko, 1978; Ghisalberti, 1979; Mochida et al., 1985; Papay et al., 1985; Greenaway, 
1990. 
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Galangin-3-methyl ether  5,7-dihydroxy-3-methoxyflavone 27 

 

Acacetin    5,7-dihydroxy-4´-methoxyflavone 28 

 

Isalpinin    3,5-dihydroxy-7-methoxyflavone 29 

 

-----       5-hydroxy-4´,7-dimethoxyflavone 30 

 

Kaempferol    3,5,7,4´-tetrahydroxyflavone 31 

 

Luteolin32    5,7,3’,4’- tetrahydroxyflavone 33 

 

Kaempferide (kaempferol)-  3,5,7-trihydroxy-4´methoxyflavone 34 

      -4’-methyl ether) 

 

Kaempferol-7,4’-dimethyl ether 3,5-dihydroxy-7,4´-dimethoxyflavone 35 

 

Kaempferol-7-methyl ether  3,5,4’-trihydroxy-7-methoxyflavone 36 

 

Kaempferol-3-methyl ether  5,7,4’-trihydroxy-3-methoxyflavone 37 

 

Rhamnocitrin   3,4´,5-trihydroxy-7-methoxyflavone 38 

 
26 Villanueva et al., 1964; Popravko, 1978; Ghisalberti, 1979; Pepeljnjak, 1985; Mochida et al., 
1985; Papay et al., 1985; Greenaway et al., 1990; Bankova et al., 1991. 
27 Mochida et al., 1985; Papay et al., 1985; Greenaway et al., 1990. 
28 Popravko, 1969, 1973; Ghisalberti, 1979; Papay et al., 1985; 
29 Villanueva et al., 1964, 1970; Ghisalberti, 1979; Papay et al., 1985. 
30 Popravko, 1969; Ghisalberti, 1979; = 7 methyl-ether of acacetin. 
31 Vanhaelen and Vanhaelen, 1979 (Propolis I); Mochida et al., 1985; Papay et al., 1985; 
Walker and Crane, 1987; Greenaway et al., 1990. 
32 Kim et al., 2003.  
33  Luteolin (C15H10O6) has a yellow crystal structure, and it can be found also in 
Umbelliferae vegetables (carrot family) and in Reseda lutea. 
34 Popravko, 1969, 1978; Ghisalberti, 1979; Papay et al., 1985; Walker and Crane, 1987; 
Greenaway et al., 1990 (identified in the propolis from the Sonoran Desert, USA). 
35 Popravko, 1969; Ghisalberti, 1979; Walker and Crane, 1987; Greenaway et al., 1990- 
(identified in the propolis from the Sonoran Desert, USA). 
36 Greenaway et al., 1990. 
37 Greenaway et al., 1990. 
38 Popravko, 1969; Palmbakha, Popravko, 1975; Ghisalberti, 1979; Papay et al., 1985; Walker 
and Crane, 1987. 
Rhamnocitryne, kaempheryd, pinostrobyne, alfa-acetoxi-betulenol and isovanillin can be 
found in most types of propolis which are obtained in the main apicultural zones of ex-USSR. 
Out of 90 propolis samples from different regions (Far East, Central Asia, Caucasus), 4 types 
of propolis were recorded: 
*  birch type 65% 
*  poplar type 15% 
* birch-poplar type 15% 
* other types 5% (Popravko, 1978) 

Birch type propolis contains the following compounds (Palmbakha, Popravko, 1975): 

• alpha-acetoxybetulenol (quercetin derivative) 

• 5-hydroxy-4´, 7-dimetoxy-flavone 

• 3,5-dihidroxy-4´, 7-dimetoxyflavone 

https://www.ncbi.nlm.nih.gov/pubmed/12963482?dopt=Abstract
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Ermanin    5,7-dihydroxy-3,4´-dimethoxyflavone 39 

 

Pectolinaringenin   5,7-dihydroxy-4´,6-dimethoxyflavone 40 

 

Quercetin    3,5,7,3´,4´-pentahydroxyflavone 41 

 

Quercetin-3,3-dimethyl ether 4´,5,7-trihydroxy-3,3´-dimethoxyflavone 42 

 

Quercetin-3,7-dimethyl ether 5,3’,4’-trihydroxy-3,7-dimethoxyflavone 43  

 

-----     7-methoxyquercetin 44 

 

-----     3,7-dimethoxyquercetin 45 

 

Betuletol    3,5,7-trihydroxy-4’,6-dimethoxyflavone 46 

 

Apigenin    5,7,4´-trihydroxyflavone 47 

 

Apigenin-7-methyl ether  5,4’-dihydroxy-7-methoxyflavone 48 

 

Rhamnazin    3,4’,5-trihydroxy-5’,7-dimethoxyflavone 49 

 

Rhamnetin    3,5,3’,4’-tetrahydroxy-7-methoxyflavone 

     (7-methylquercetin) 50 

 

Isorhamnetin    3,5, 4´,7-tetrahydroxy-5´-methoxy-flavone 51  

 

Alnusin    3,5,7-trihydroxy-6-methoxyflavone 52 

 

• 5,7-dihidroxy-3,4 dimetoxyflavone (ermanin   Walker and Crane, 1987) 

• 5,7-dihidroxy-4´ metoxyflavone 

• 3,5,4´-trihidroxy-7-metoxyflavone (rhamnocitrin) 

• 4´,3,5,7-tetrahidroxy-3´-metoxyflavone 

• 3,5,7-trihidroxy-4´-metoxy-flavone (kaempferide) 
  

39 Popravko, 1969; Ghisalberti, 1979; Walker and Crane, 1987. 
40 Ghisalberti, 1979; Walker and Crane, 1987. 
41 Hystaminopexic activity (Di Maggio and Ciaceri, 1961); Popravko, 1969; Ghisalberti, 1979; 
Papay et al., 1985; Walker and Crane, 1987; Greenaway et al., 1990; it has also anti-tumour 

effect (Matsuno Tetsuya, 1991); as anti-viral (Ohnishi, E. & Brunai, H. 1993); Quercetin = 

5,7,3’4’ tetrahydroxy flavonol 3. 
42 Ghisalberti, 1979; Papay et al., 1985; Walker and Crane, 1987. 
43 Greenaway et al., 1990 (identified in propolis from Rehovot, Israel). 
44 König, 1987. 
45 König, 1987. 
46 Vanhaelen, M. and Vanhaelen-Fastré, R., 1979 (Propolis I) 
47 Vanhaelen, M. and Vanhaelen-Fastré, R., 1979 (Propolis I); Papay et al., 1985; Greenaway 
et al., 1990. 
48 Greenaway et al., 1990 (identified in propolis from the Sonoran Desert, USA). 
49 Vanhaelen, M. and Vanhaelen-Fastré, R., 1979 (Propolis I) 
50 Vanhaelen, M. and Vanhaelen-Fastré, R., 1979 (Propolis II); Papay et al., 1985; 
Greenaway et al., 1990. 
51 Vanhaelen and Vanhaelen, 1979 (Propolis I); Papay et al., 1985; Walker and Crane, 1987. 
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-----     4´,5,7-trihydroxy-6-methoxyflavone 53 

 

-----     5,7-dihydroxy-3,4´,6-trimethoxyflavone 54 

 

-----     3,4´,5,7-tetrahydroxy-3´-methoxy-  

      -flavone 55 

 

-----     3,4´,5-trihydroxy-3´,7-dimethoxyflavone 56 

 

-----     3,7-dihydroxy-5-methoxyflavone 57 

 

Fisetin      3,7,3’,4’-tetrahydroxyflavone 58 

 

 

 

FLAVANONES 59 

 

-----     (-)-5-oxy-7,4’-dimethoxyflavonol 60 

 

Alpinetin    7-hydroxy-5-methoxyflavanone 61 

 

Alnustinol    3,5,7-trihydroxy-6-methoxyflavanone 62 

 

Pinocembrin    5,7-dihydroxyflavanone 63 

 

Pinostrobin    5-hydroxy-7-methoxyflavanone 64 

 

Pinobanksin    3,5,7-trihydroxyflavanone 65 

 

3-Acetyl pinobanksin  5,7-dihydroxy-3-acetylflavanone 66 

 

 
52 Mochida et al., 1985.  
53 Popravko, 1976. 
54 Popravko, 1976. 
55 Popravko, 1976. 
56 Popravko, 1976. 
57 Papay et al., 1985. 
58 Greenaway et al., 1990 (identified in the propolis from the Sonoran Desert, USA)  
59 These compounds, together with the flavones, are often quoted as having anti-microbial 
properties (Greenaway et al., 1989). 
60 Popravko, 1969, 1973. 
61 Mochida et al., 1985. 
62 Mochida et al., 1985. 
63 Villanueva et al., 1964, 1970; Ghisalberti, 1979; Mochida et al., 1985; Papay et al., 1985; 
Walker and Crane, 1987; Greenaway et al., 1990; Bankova et al., 1991. 
64 Popravko, 1969 gives the following formula for pinostrobin: (-)-5-oxy-7-methoxyflavonol; 
Ghisalberti, 1979; Mochida et al., 1985; Papay et al., 1985; Walker and Crane, 1987; 
Greenaway et al., 1990 (identified in propolis from Rehovot, Israel); Bankova et al., 1991. 
65 Ghisalberti, 1979; Papay et al., 1985; Walker and Crane, 1987; Greenaway et al., 1990; 
Bankova et al., 1991.  
Pinobanksina = 3-hydroxy-2,3-dihydro-chrysine (Popescu, H. et al. 1985).  
66 Ghisalberti, 1979; Papay et al., 1985; Walker and Crane, 1987. 
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Pinobanksin-3-acetate  5,7-dihydroxy-3-ethanoyloxyflavanone 67 

 

Pinobanksin-3-butyrate  5,7-dihydroxy-3-butanoyloxyflavanone 68 

 

Pinobanksin-3-hexanoate  5,7-dihydroxy-3-hexanoyloxyflavanone 69 

 

Pinobanksin-3-methyl ether  5,7-dihydroxy-3-methoxyflavanone 70 

 

Pinobanksin-3-pentanoate        5,7-dihydroxy-3-pentanoyloxyflavanone 71 

 

Pinobanksin-3-pentenoate         5,7-dihydroxy-3-pentenoyloxyflavanone 72 

 

Pinobanksin-3-propanoate       5,7-dihydroxy-3-propanoyloxyflavanone 73 

 

Sakuranetin    4´,5-dihydroxy-7-methoxyflavanone 74 

 

Isosakuranetin   5,7-dihydroxy-4´-methoxyflavanone 

 

-----     3,7-dihydroxy-5-methoxyflavanone 75 

 

-----     2,5-dihydroxy-7-methoxyflavanone 76 

 

Naringenin   

 5,7,4’-

trihydroxyflavanone 77 

 

 

 

 
67 Pinobanksin-3-0-acetate; Greenaway et al., 1990; Bankova et al., 1991. 
68 Greenaway et al., 1990 (probably first report related to this substance found in propolis 
from Rehovot, Israel). 
69 Greenaway et al., 1990 (probably first report related to this substance found in propolis 
from Rehovot, Israel). 
70 Greenaway et al., 1990 (substance found in propolis from Rehovot, Israel). 
71 Greenaway et al., 1990 (probably first report related to this substance found in propolis 
from Rehovot, Israel). 
72 Greenaway et al., 1990 (probably first report) (identified in propolis from the Sonoran 
Desert). 
73 Greenaway et al., 1990 (probably first report) (identified in propolis from Rehovot, Israel). 
74 Ghisalberti, 1979; Walker and Crane, 1987; Greenaway et al., 1990 (identified in propolis 
from Rehovot, Israel). 
75 Bankova et al., 1983, 1991; Papay et al., 1985; 
76 Bankova et al., 1983, 1991; Papay et al., 1985. 
77 Greenaway et al., 1990 (identified in propolis from Rehovot, Israel).  
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According to Papay et al. (1985) and Donadieu (1994) the flavonoids can be also 

classified in: 

 

 Flavones 

 

 

 

 

 

 

 

apigenin 

 

 

 

acacetin 

chrysin 

tectochrysin 

sakuranetin 

 

 

 Flavononols  

pectolinaringenin etc. 

 

 Flavonols 

 
 
 
 

  Basic flavonol skeleton, with the -OH at position 3 and the =O at 
position 4. It also differs from flavanols by having a double bond 
between carbons 2 and 3 on the C ring. 

 

 

galangin 

Galangin-3-methyl ether  

isalpinin 

kaempferide 

kaemferol 
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quercetin 

 

 
 

 

 

quercetin-3,3-dimethylether 

rhamnocitrin 

rhamnetin 

isorhamnetin 

 

 Flavonones 

pinostrobin 

pinobanksin etc. 

 

 

CHALCONES 78 

 

 
 

-----     2,6-dihydroxy-4-methoxychalcone 79 

 

-----     2,4’,6-trihydroxy-4-methoxychalcone 80  

 

Alpinetin chalcone   chalcone, 2’,4’-dihydroxy-6’-methoxy 81 

 

Pinostrobin chalcone   chalcone, 2’,6’-dihydroxy-4’-methoxy  82 

 

-----     chalcone, 2’,6’,-trihydroxy-4’-methoxy  83 

 

Pinocembrin chalcone  chalcone, 2’,4’,6’-trihydroxy 84 

 
78 The chalcones are related to the flavanones (Greenaway et al., 1990). 
79 Maciejewicz, 1985. 
80 Mochida et al., 1985. 
81 Greenaway et al., 1990. 
82 Greenaway et al., 1990. 
83 Greenaway et al., 1990. 
84 Greenaway et al., 1990. 
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Pinobanksin-3-acetate-  chalcone, 2’,4’,6’-trihydroxy--acetoxy  85 

chalcone 

 

Naringenin chalcone   chalcone, 2’,4’,6’,4-tetrahydroxy 86 

 

Pinobanksin chalcone  chalcone, 2’,4’,6’,-tetrahydroxy  87 

 

Sakuranetin chalcone  chalcone, 2’,6’,4’-trihydroxy-4-methoxy 88 

 

 

 

DIHYDROCHALCONES 89 

 

-----    dihydrochalcone, 2’,6’-dihydroxy-4’-methoxy 90 

 

-----    dihydrochalcone, 2’,4’,6’-trihydroxy 91 

 
85 Greenaway et al., 1990. 
86 Greenaway et al., 1990 (identified in propolis from Rehovot, Israel) 
87 Greenaway et al., 1990. 
88 Greenaway et al., 1990 (identified in propolis from Rehovot, Israel).  
89 Dihydrochalcones are characteristics of the balsam poplars (section Tacamahaca) and are 
rarely seen in any quantity in other samples of propolis, suggesting that balsam poplars are 
not favoured by bees as a source of bud exudate (Greenaway et al., 1990).  
90 Greenaway et al., 1990. 
91 Greenaway et al., 1990 (probably first report; identified in propolis from Rehovot, Israel) 
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ALIPHATIC ACIDS and their ESTERS 92 

 

Butyric acid     butanoic acid  93 

 

2-Methylbutyric acid   2-methyl-butanoic acid  94 

 

Succinic acid     butane-1,4-dioic acid  95 

 

Crotonic acid    but-2-enoic acid  96 

 

Angelic acid     but-2-enoic acid, 2-methyl-  97 

 

Fumaric acid     butene-1,4-dioic acid  98 

 

Behenic acid     docosanoic acid 99 

 

Acetic acid     ethanoic acid 100 

 

Benzyl acetate    ethanoic acid, benzyl ester 101 

 

Isobutyl acetate    ethanoic acid, 2-methylpropyl ester 102 

 

Isopentyl acetate    ethanoic acid, 3-methylbutyl ester 103 

 

Isopentenyl acetate    ethanoic acid, 3-methylbut-3-enyl ester 104 

 

Palmitic acid     hexadecanoic acid 105 

 

Cerotic acid     hexacosanoic acid 106 

 

Montanic acid    octacosanoic acid 107 

 

Stearic acid     octadecanoic acid 108 

 
92 Greenaway et al., 1990, states that the long chain acids present in propolis do not occur in 
poplar bud exudate and probably originate from beeswax; the same team of researchers 
believes that the short chain volatile acids and their esters come from poplar bud exudate.  
93 Short chain volatile oil; Greenaway et al., 1990. 
94 Short chain volatile oil; Greenaway et al., 1990. 
95 Greenaway et al., 1990. 
96 Short chain volatile oil; Greenaway et al., 1990. 
97 Short chain volatile oil; Greenaway et al., 1990. 
98 Greenaway et al., 1990. 
99 Long chain acid; Greenaway et al., 1990. 
100 Short chain volatile oil; Greenaway et al., 1990. 
101 Greenaway et al., 1990. 
102 Ester; Greenaway et al., 1990. 
103 Ester; Greenaway et al., 1990. 
104 Ester; Greenaway et al., 1990. 
105 Long chain acid; Greenaway et al., 1990; Bankova et al., 1991. 
106 Long chain acid; Greenaway et al., 1990. 
107 Long chain acid; Greenaway et al., 1990. 
108 Long chain acid; Maciejewicz, 1984; Greenaway et al., 1990; Bankova et al., 1991. 
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Oleic acid     octadec-9-enoic acid 109 

 

Linoleic acid     octadec-9,12-dienoic acid 110 

 

Isobutyric acid    propanoic acid, 2-methyl- 111 

 

Myristic acid     tetradecanoic acid 112 

 

Lignoceric acid    tetracosanoic acid 113 

 

  

LONG CHAIN  ALIPHATIC ACIDS: 

 

Behenic acid  

 

Palmitic acid 

 

Cerotic acid 

 

Montanic acid 

 

Stearic acid  

 

Oleic acid 

 

 Linoleic acid 

 

 Myristic acid 

 

Lignoceric acid.114   

 

 

SHORT CHAIN  VOLATILE OILS  

 

 Butyric acid 

 

 2-Methylbutyric acid 

 

 Crotonic acid 

 

 Angelic acid 

 

 Acetic acid 

 
109 Long chain acid; Greenaway et al., 1990. 
110 Long chain acid; Greenaway et al., 1990. 
111 Short chain volatile oil; Greenaway et al., 1990. 
112 Long chain acid; Ghisalberti, 1979; Greenaway et al., 1990; Bankova et al., 1991. 
113 Long chain acid; Greenaway et al., 1990. 
114 Greenaway et al., 1990. 
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 Isobutyric acid.115 

 

 

ESTERS OF SOME SHORT CHAIN  VOLATILE OILS  

 

 Isobutyl acetate 

 

 Isopentyl acetate 

 

 Isopentenyl acetate.116 

 

 

AROMATIC ACIDS and their ESTERS 117 

 

 

Benzoic acid118 

 

 

 

Benzyl benzoate    benzoic acid, benzyl ester 119 

 

Protocatechnic acid    benzoic acid, 3,4-dihydroxy- 120 

 

Veratric acid     benzoic acid, 3,4-dimethoxy- 121 

 

 
115 Greenaway et al., 1990. 
116 Greenaway et al., 1990. 
117 Greenaway et al., 1990 states that these originate from poplar bud exudate and many of 
the acids and esters have been shown, in laboratory tests, to have anti-fungal and anti-
bacterial properties, although a few acts as allergens (e.g. prenyl caffeate).  
118 Janes, Bumba, 1978: 

• out of 150 g. of propolis there are 1-2 g. of crystalline mixture of which 
approximately 50% is benzoic acid; 

 

• the quantity of crystalline mixture obtained, depends on the amount of 
beeswax-resins found in the various propolis samples; 

 

• the existence of benzoic acid in propolis is due to its presence in numerous plants 
(clover, cowberry, poplar buds, etc.) from which bees collect it together with other 
substances; 

 

• the effect of benzoic acid upon micro-organisms is well known and consequently 
it has its share -alongside with other substances- in the bacteriostatic and 
bactericidal effects of propolis (Janes and Bumba, 1978); 

Greenaway et al., 1990 (balsamic and antiseptic). 
119 Greenaway et al., 1990. 
120 Greenaway et al., 1990. 
121 Greenaway et al., 1990. 
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Ethyl benzoate    benzoic acid, ethyl ester 122 

 

Methyl salicylate    benzoic acid, 2-hydroxy-, methyl ester 123 

 

Benzyl salicylate    benzoic acid, 2-hydroxy-, benzyl ester 124 

 

Hydroxybenzoic acid125 

 

p-Hydroxybenzoic acid   benzoic acid, 4-hydroxy- 126 

 

Vanillic acid     benzoic acid, 4-hydroxy-3-methoxy- 127 

 

p-Anisic acid     benzoic acid, 4-methoxy- 128 

 

Methyl benzoate    benzoic acid, methyl ester 129 

 

Cinnamyl benzoate    benzoic acid, 3-phenylprop-2-enyl ester 130 

 

Hydrocinnamic acid    propanoic acid, 3-phenyl- 131 

 

Cinnamic acid     prop-2-enoic acid, 3-phenyl- 132 

 

Methoxycinnamic acid 133 

 

4-methoxycinnamic acid   prop-2-enoic acid, 3(4-methoxyphenyl)- 134 

 

3,4-dimethoxycinnamic acid  prop-2-enoic acid, 3(3,4-dimethoxyphenyl)- 135 

 

Benzyl-3,4-dimethoxy-cinnamate   prop-2-enoic acid, 3(3,4-dimethoxyphenyl)-, 

benzyl ester 136 

 

Caffeic acid  prop-2-enoic acid, 3(3,4-dihydroxyphenyl [3,4-

dihydroxy- cinnamic acid] 137 

 

Caffeate isopent-3-enylic138 

 
122 Greenaway et al., 1990. 
123 Greenaway et al., 1990. 
124 Greenaway et al., 1990. 
125 Bankova et al., 1991. 
126 Greenaway et al., 1990. 
127 Greenaway et al., 1990. 
128 Greenaway et al., 1990. 
129 Greenaway et al., 1990. 
130 Greenaway et al., 1990. 
131 Greenaway et al., 1990. 
132 cis and trans isomers; Küstenmacher, 1911; Ghisalberti, 1979; Greenaway et al., 1990. 
133 Bankova et al., 1991. 
134 cis and trans isomers; Greenaway et al., 1990. 
135 cis and trans isomers; Greenaway et al., 1990. 
136 Greenaway et al., 1990. 
137 cis and trans isomers; Cizmarik and Matel, 1970; Ghisalberti, 1979; Greenaway et al., 
1990; Bankova et al., 1991. 
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Caffeate pentenylic (isomer)139 

 

Caffeate 3,3-dimethylalylic140 

 

Benzyl caffeate  prop-2-enoic acid, 3(3,4-dihydroxyphenyl)-, 

benzyl ester 141 

 

2-methyl-2-butenyl caffeate prop-2-enoic acid,3(3,4-dihydroxyphenyl)-, 2-

methylbut-2-enyl ester 142 

 

3-methyl-but-2-enyl caffeate143 

 

Prenyl caffeate  prop-2-enoic acid, 3(3,4-dihydroxyphenyl)-, 3-

methylbut-2-enyl ester  1,1-dimethylallyl 

caffeic acid ester  144 

 

3-methyl-3-butenyl caffeate  prop-2-enoic acid, 3(3,4-dihydroxyphenyl)-, 3-

methylbut-3-enyl ester 145 

 

Cinnamyl caffeate    prop-2-enoic acid, 3(3,4-dihydroxyphenyl)-,3-

      phenylprop-2-enyl ester 146 

 

Phenylethyl caffeate  prop-2-enoic acid, 3(3,4-dihydroxyphenyl)-, 

phenylethyl ester [caffeic acid phenethyl ester] 
147 

 

Coumaric acid    prop-2-enoic acid, 3(4-hydroxyphenyl)- 148 

 

p-Coumaric acid149 

 

p-coumaric acid benzyl ester150 

 
138 Bankova et al., 1991. 
139 Bankova et al., 1991. 
140 Bankova et al., 1991. 
141 Mochida et al., 1985; Greenaway et al., 1990; Bankova et al., 1991. 
142 Greenaway et al., 1990 (first report). 
143 The in vitro activity against herpes simplex virus type 1 of 3-methyl-but-2-enyl caffeate 
isolated from poplar buds or prepared by synthesis was investigated. Under conditions of one 
or multiple multiplication cycles, this compound was found to reduce the viral titer by 3 log 10 
and viral DNA synthesis by 32-fold (Amoros et al., 1994). 
144 Greenaway et al., 1990; act also as an allergen (Hausen et al., 1987; Wollenweber et al., 
1987; Greenaway et al., 1988; Hashimoto et al., 1988). This compound occurs in poplar bud 
exudates in varying amounts, up to about 20%, depending on the poplar species (Greenaway 
et al., 1990). 
145 Greenaway et al., 1990. 
146 Greenaway et al., 1990. 
147 Greenaway et al., 1990; Anti-tumour activity (Matsuno Tetsuya, 1991); Bankova et al., 
1991. 
148 cis and trans isomers; Vanhaelen & Vanhaelen, 1979; Greenaway et al., 1990. 
149 Bankova et al., 1991. 
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p-coumaric benzyl ester 

 

Benzyl coumarate    prop-2-enoic acid,    

     3(4-hydroxyphenyl)-, benzyl ester 151 

 

Prenyl coumarate  prop-2-enoic acid, 3(4-hydroxyphenyl)-, 3-

methylbut - 2-enyl ester 152 

 

3-methyl-3-butenyl-coumarate  prop-2-enoic acid, 3(4-hydroxyphenyl)-,  

     3-methylbut-3-enyl ester 153 

 

Phenylethyl coumarate   prop-2-enoic acid, 3(4-hydroxyphenyl)-,  

     phenylethyl ester 154 

 

Cinnamyl coumarate   prop-2-enoic acid, 3(4-hydroxyphenyl)-,  

     phenylprop-2-enyl ester 155 

 

Ferulic acid  prop-2-enoic acid, 3(3-methoxy-4-

hydroxyphenyl)- [3-methoxy-4-oxycinnamic 

acid] 156 

 

Benzyl ferulate   prop-2-enoic acid, 3(3-methoxy-4-

hydroxyphenyl)-, benzyl ester 157 

 
150 Ketzner, 1979 (tested against Bacillus subtilis, Staphylococcus aureus, Candida albicans 
and Tricophyton mentagrophytes). 
151 cis and trans isomers; Greenaway et al., 1990. 
152 Greenaway et al., 1990. 
153 Greenaway et al., 1990. 
154 Greenaway et al., 1990. 
155 Greenaway et al., 1990. 
156 (1876-first report); Cizmarik and Matel, 1970; Ghisalberti, 1979; Greenaway et al., 1990; 
Bankova et al., 1991. 
       Ferulic acid is an unsaturated acid.  
(Cizmarik, Matel, 1971: 

• Ferulic acid is to be found in the resin of: 

• Opoponax chironim 

• Catalpa ovata 

• Ajugaiva 

• Pinus laricio (1876) 

• Pinus cembra 

• Spruce Fir 

• Ferulic acid exists also in: 

• Equisetum himolo 

• Dahlia variabilis 

• Berberis amurensis 

• Bees can also synthesise this acid as a by-product from the dissociation of the 
plant glycosides where ferulic acid is present in the form of  aglycon 

• Ferulic acid was not found in pollen; its presence in propolis is a main reason for 
supporting the opinion that bees collect propolis from resinous secretions on the 
buds and bark of different plants (Cizmarik, Matel, 1971, 1978) 

•  
157 Greenaway et al., 1990; Bankova et al., 1991. 
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Prenyl ferulate    prop-2-enoic acid, 3(3-methoxy-4-  

   hydroxyphenyl)-, 3-methylbut-2-enyl ester 158 

 

3-methyl-3-butenyl-ferulate  prop-2-enoic acid, 3(3-methoxy-4-  

     hydroxyphenyl)-, 3-methylbut-3-enyl ester 159 

 

Isoferulic acid prop-2-enoic acid, 3(3-hydroxy-4-

methoxyphenyl)- 160 

 

Benzyl isoferulate  prop-2-enoic acid, 3(3-hydroxy-4-

methoxyphenyl)-, benzyl ester 161 

 

Ferulate isopent-3-enylic162 

 

Ferulate pentenylic163 

 

Ferulate 3,3-dimethylalylic164 

 

2-methyl-2-butenyl-isoferulate  prop-2-enoic acid, 3(3-hydroxy-4-  

     methoxyphenyl)-, 2-methylbut-2-enyl ester 165 

 

Prenyl isoferulate  prop-2-enoic acid, 3(3-hydroxy-4-

methoxyphenyl)-, 3- methylbut-2-enyl ester 166 

 

3-methyl-3-butenyl-isoferulate  prop-2-enoic acid, 3(3-hydroxy-4-  

     methoxyphenyl)-, 3-methylbut-3-enyl ester 167 

 

Phenylethyl-isoferulate  prop-2-enoic acid, 3(3-hydroxy-4-

methoxyphenyl)-, phenylethyl ester 168 

 

Cinnamyl isoferulate  prop-2-enoic acid,3(3hydroxy-4-

methoxyphenyl)-, 3-phenylprop-2-enyl ester 169 

 
158 Greenaway et al., 1990. 
159 Greenaway et al., 1990. 
160 Vanhaelen & Vanhaelen, 1979; Greenaway et al., 1990; Bankova et al., 1991. 
161 cis and trans isomers; Greenaway et al., 1990. 
162 Bankova et al., 1991. 
163 Bankova et al., 1991. 
164 Bankova et al., 1991. 
165 Greenaway et al., 1990 (first report; identified in propolis from Rehovot, Israel). 
166 Greenaway et al., 1990. 
167 Greenaway et al., 1990. 
168 cis and trans isomers; Greenaway et al., 1990. 
169 cis and trans isomers; Greenaway et al., 1990. 
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BENZOIC ACID and DERIVATIVES 

 

Benzoic acid170  

 

Hydroxybenzoic acid171 

 

Salicylic acid     2-hydroxybenzoic acid 172 

 

-----     4-hydroxybenzoic acid 173 

 

-----     4-methoxybenzoic acid 174 

 

-----     2-amino-3-methoxybenzoic acid 175 

 

Gentisic acid     2,5-dihydroxybenzoic acid 176 

 

Protocatechnic acid    3,4-dihydroxybenzoic acid 177 

 

Gallic acid     3,4,5-trihydroxybenzoic acid 178 

 

-----     Phenylmethyl ester of benzoic acid 179 

 

-----     Phenylmethyl ester of salicylic acid 180 

 

-----     Trans-p-coumaryl benzoate 181 

 

-----     Trans-coniferyl benzoate 182 

 
170 Janes and Bumba, 1978; Ghisalberti, 1979. 
     Benzoic acid is a white crystalline acid C7H6O2 found naturally also in benzoin and in 
cranberries or made synthetically and used esp. as a preservative of foods, in medicine 
and in organic synthesis.  
171 Bankova et al., 1991. 
172 Vanhaelen & Vanhaelen, 1979 (Propolis II) 
173 Vanhaelen & Vanhaelen, 1979 (Propolis I) 
174 Vanhaelen & Vanhaelen, 1979 (Propolis I) 
175 Maciejewicz, 1984. 
176 Vanhaelen & Vanhaelen,1979 (Propolis II)  
177 Vanhaelen & Vanhaelen, 1979 (Propolis I) 
178 C7H6O5; Vanhaelen & Vanhaelen, 1979 (Propolis I) 
179 Maciejewicz, 1983. 
180 Maciejewicz, 1983. 
181 Popravko et al., 1984. 
182 Popravko et al., 1984. 
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ALDEHYDES 183 

 

Benzaldehyde184 

 

Protocatechualdehyde  benzaldehyde, 3,4-dihydroxy- 185 

 

p-Hydroxybenzaldehyde  benzaldehyde, 4-hydroxy- 186 

 

Vanillin 

4-hydroxy-3-

methoxybenzaldehyde 187 

 

 

 

Isovanillin     3-hydroxy-4-methoxybenzaldehyde 188 

 

-----     methylprotocatechnic aldehyde 189 

 

Caproic aldehyde    hexanal 190 

 

-----     hex-2-enal 

 

 

 

 
183 Greenaway et al., 1990 states that the aldehydes they have discovered come from poplar 
bud exudate and it is probably that other aldehydes, such as cinnamaldehyde, are present in 
the exudate but were not detected (1990).     
184 Greenaway et al., 1990. 
185 Greenaway et al., 1990. 
186 Greenaway et al., 1990. 
187Dieterich, 1911 (“Further contributions”); Ghisalberti, 1979; Greenaway et al., 1990. 
188 Quercetin derivative; Popravko, 1969; 1978; 1990; Ghisalberti, 1979; Greenaway et al., 
1990. Isovanillin is an aromatic aldehyde. 
189 Dieterich, 1911. 
190 Greenaway et al., 1990. 
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ALCOHOLS 

 

 

Cinnamyl alcohol    prop-2-en-1-ol,3-phenyl 191 

 

Benzyl alcohol    (benzene methanol) (-hydroxytoluene) 192, 193 

 

-----     3,5-dimethoxybenzyl alcohol 194 

 

-----     1,5-pentanediol monobenzoate 195 

 

Hydroquinone    benzene-1,4-diol 196 

 

Prenyl alcohol    but-2-enol, 3-methyl- 197 

 

Isobutenol     but-3-enol, 3-methyl- 198 

 

Phenethyl alcohol    ethanol,2-phenyl- 199 

 

-glycerophosphate    propane-2,3-diol,1-phospho- 200 

 

-glycerophosphate    propane-1,3-diol,2-phospho- 201 

 

Glycerol     propane-1,2,3-triol 202 

 

Beta-eudesmol 203 

-----     1,3-diferuloyl-2-acetylglycerol 204 

 

-----        1-feruloyl-3p-coumaroyl-2-acetylglycerol 205

 
191 C6H5CH = CHCH2OH; Küstenmacher, 1911; Ghisalberti, 1979; Greenaway et al., 1990. 
192 Ghisalberti, 1979. 
193 Benzyl alcohol is present also among the volatile substances in the air “propolized” by devices like 

Propolair. Italian study. 
194 Ghisalberti, 1979. 
195 Maciejewicz, 1983. 
196 Greenaway et al., 1990. 
197 Greenaway et al., 1990. 
198 Greenaway et al., 1990. 
199 Greenaway et al., 1990. 
200 Greenaway et al., 1990 (probably derive from bee metabolism). 
201 Greenaway et al., 1990 (probably derive from bee metabolism). 
202 Greenaway et al., 1990 (probably derive from wax and other components from poplar bud 
exudate. 
203 Volatile substance present in the air “propolized” by devices like Propolair. Italian study. 
204 Popravko et al., 1982. 
205 Popravko et al., 1982. 
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CINNAMIC ACID and its DERIVATIVES 

 

 

 

Cinnamic acid 

3-phenyl-2-propenoic acid 206 

  

 

Methoxycinnamic acid 207 

 

Dimethoxycinnamic acid 208 

 

3,4-dimethoxycinnamic acid 209 

 

Cinnamic acid methyl ester 210 

 

Cinnamic acid ethyl ester 211 

 

Cinnamic acid benzyl ester   benzyl 3-phenyl-2-propenoate 212 

 

Cinnamylidene213 acetic acid  214 

 

Cinnamamylacetic acid215 

 

Isopentenyl cinnamates216 

 

o-coumaric acid217 

 

p-coumaric acid218 

 

Coumaric acid benzyl ester   benzyl 3-(4-hydroxyphenyl)-2-  

      -propenoate 219 

 

Caffeic acid  3-(3,4-dihydroxyphenyl)-2-propenoic acid 220 

 
206 C9H8O2 (C6H5CH = CHCO2H); Küstenmacher, 1911; Ghisalberti, 1979; Greenaway et 
al., 1990; Qiao, 1991. 
     Cinnamic acid is a white crystalline odourless acid found esp. in cinnamon oil and in 
storax.  
207 Bankova et al., 1991. 
208 Bankova et al., 1991. 
209 Maciejewicz, 1984; Mochida et al., 1985. 
210 Maciejewicz, 1984. 
211 Maciejewicz, 1983.  
212 *** The Hive and the Honey Bee, 1992. 
213 Cinnamylidene = Cinnamates = Esters of cinnamic acid used in the remedys and perfumes 
industry. 
214 Mochida et al., 1985. 
215 Mochida et al., 1985 (anti-microbial activity) 
216 Bankova et al., 1989 (poplar buds and propolis). 
217 Vanhaelen & Vanhaelen, 1979 (Propolis II). 
218 Vanhaelen & Vanhaelen, 1979 (Propolis I). 
219 *** The Hive and the Honey Bee, 1992. 
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Hydrocaffeic acid221 

 

Caffeic acid benzyl ester   benzyl 3-(3,4-dihydroxyphenyl)-2-  

     -propenoate 222 

 

Caffeic acid phenethyl ester 223, 224 

 

Caffeic acid 3-methyl-2-butenyl ester 225 

 

Caffeic acid isopent-3-enyl ester  3-methyl-3-butenyl 3-(3,4-     

      -dihydroxyphenyl)-2-propenoate 226 

 

Caffeic acid 2-methyl-2-butenyl ester  2-methyl-2-butenyl 3-(3,4-  

       -dihydroxyphenyl)-2-propenoate 227 

 

Ferulic acid  3-(4-hydroxy-3-methoxyphenyl)-2-propenoic 

acid  228 

 

Isoferulic acid 3-(3-hydroxy-4-methoxyphenyl)-2-propenoic 

acid  229 

 

Ferulic acid 3,3-dimethylallyl ester 3-methyl-2-butenyl-(4-hydroxy-3-  

     -methoxyphenyl)-2-propenoate 230   

 

Ferulic acid isopent-3-enyl ester   3-methyl-3-butenyl 3-(4-hydroxy-3-  

     -methoxyphenyl)-2-propenoate 231 

 

-----     Isopentyl ferulate 232 

 

-----     1,3-diferuloyl-2-acetylglycerol 233 

 

-----     1-feruloyl-3p-coumaroyl-2-acetylglycerol 234 

 

 
220 Cizmarik and Matel, 1970; Ghisalberti, 1979; Mochida et al., 1985; Greenaway et al., 1990; 
Qiao, 1991.  Caffeic acid = 3,4 dihidroxi-cinnamic acid = C9H8O4. 
221 Vanhaelen & Vanhaelen, 1979 (Propolis II). 
222 *** The Hive and the Honey Bee, 1992. 
223 *** The Hive and the Honey Bee, 1992. 
224  
225 *** The Hive and the Honey Bee, 1992. 
226 *** The Hive and the Honey Bee, 1992. 
227 *** The Hive and the Honey Bee, 1992. 
228 (1876); Cizmarik and Matel, 1970; Ghisalberti, 1979; Greenaway et al., 1990. 
229 Vanhaelen & Vanhaelen, 1979 (Propolis I); Greenaway et al., 1990; Qiao, 1991. 
230 *** The Hive and the Honey Bee, 1992. 
231 *** The Hive and the Honey Bee, 1992. 
232 Serkedjieva, 1992 showed that isopentyl ferulate inhibited significantly the infectious 
activity of influenza virus A/Hong Kong (H3N2) in vitro and the production of the 
hemagglutinins in ovo.  
233 Popravko et al., 1982. 
234 Popravko et al., 1982. 
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Artepillin C 235   3,5-diphenyl-4-hydroxycinnamic 

 

Other ACIDS and DERIVATIVES 

 

 

-----     Methyl ester of 2,8-dimethylundecanoic acid 236 

 

----- Phenylmethyl ester of 14-methylpentadecanoic 

acid 237 

 

Ethyl ester of palmitic acid   hexadecanoic acid 238 

 

Sorbic acid     2,4-hexadienoic acid 239 

 

Butyl-2-methylpropyl ester of phtalic acid 240 

 

Methyl ester of alnustic acid 241 

 
235 Yamamoto, 1996; the raw Brazilian propolis contains about 5% of artepillin with strong 
anti-tumour effect; activity against leukemic cells (Tetsuo Kimoto et al., 1993); Itoh et al., 
1994. 
236 Maciejewicz, 1983. 
237 Maciejewicz, 1983. 
238 Maciejewicz, 1983. 
239 Ghisalberti, 1979. 
240 Maciejewicz, 1983. 
241 Mochida et al., 1985. 
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KETONES, PHENOLS and HETEROAROMATIC COMPOUNDS 

 

Acetophenone    1-phenyl-ethanone 242 

 

Hydroxymethoxyacetophenone 243 

 

Dihydroxymethoxyacetophenone 244 

 

Dihydroxyacetophenone 245 

 

p-Acetophenol    4-hydroxy-1-phenyl-ethanone 246 

 

-----      6-methyl-hept-5-en-2-one 247 

 

-----      6,10,14-trimethyl-2-pentadecanone 248 

 

-----      2-heptadecanone 249 

 

Eugenol  (4-allyl-2-methoxyphenol) 2-methoxy-4-

(2-propenyl)phenol 250 

 

Hexadecanol acetate 251 

 

Pterostilbene 252  

 

Xanthorrhoeol 253  

 

Coumarin 254 

 

Esculetol 255 

 

Scopoletol 256 

 

Pinosylvin      3,5-dihydroxystilbene 257 

 

Phenolic triglycerides 258  

 
242 Greenaway et al., 1990. 
243 Bankova et al., 1991. 
244 Bankova et al., 1991. 
245 Bankova et al., 1991. 
246 Greenaway et al., 1990. 
247 Greenaway et al., 1990. 
248 Maciejewicz, 1983. 
249 Maciejewicz, 1983. 
250 Ghisalberti, 1979; Janes and Bumba, 1974. 
251 Maciejewicz, 1983;  
252 (CH3O)2C6H3.CH=CH.C6H4OH;  Ghisalberti, 1979. 
253 naphtalene derivative; Ghisalberti, 1979. 
254 Vanhaelen & Vanhaelen, 1979 (Propolis II) 
255 Donadieu, 1994. 
256 Vanhaelen & Vanhaelen, 1979 (Propolis II). 
257 Mochida et al., 1985 (anti-microbial activity). 
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TERPENE 259, SESQUITERPENE ALCOHOLS and their DERIVATIVES 

 

Geraniol 260 

 

Nerolidol 261 

 

Guaiol 262 

 

Farnesol 263 

 

Dihydroeudesmol 264 

 

-bisabolol 265 

 

-acetoxybetulenol 266 

 

 

TERPENOIDS AND OTHER COMPOUNDS 267 

 

Cymene    methyl(1-methylethyl)-benzene 268 

 

Limonene    methyl-4-(1-methylethenyl)-cyclohexene 269 

 

-Copaene    chemical name very complex ! 270 

 

Styrene    phenyl-ethylene 271 

 

-----     4-hexanolactone 272 

 

1,8-cineole    1,8-epoxy-p-menthane 273 

 

 
258 Popravko et al., 1982. 
259 Terpene are any of various isomeric hydrocarbons C10H16 found also in essential oils 
(as from conifers) and used esp. as solvents and in organic synthesis; broadly: any of 
numerous hydrocarbons (C5H8)n found esp. in essential oils, resins and balsams (Webster’s 
New Collegiate Dictionary, 1979).   
260 Maciejewicz, 1983. 
261 Maciejewicz, 1983. 
262 Maciejewicz, 1983. 
263 Maciejewicz, 1983. 
264 Maciejewicz, 1983. 
265 Popravko, 1973 said that bisabolol is specific to the “poplar” type of propolis; Vanhaelen & 
Vanhaelen, 1979 (Propolis I) 
266 Quercetin derivative; Popravko, 1972, 1973. -acetoxy-betulenol is a terpene from the 

group of caryophyllene. 
267 Greenaway et al., 1990; the volatile C10 terpenoids (e.g., limonene) have strong odours 
and this group of compounds may be responsible for much of the odour of propolis (Ibid.). 
268 Greenaway et al., 1990. 
269 Greenaway et al., 1990. 
270 Maciejewicz, 1983; Greenaway et al., 1990. 
271 Greenaway et al., 1990. 
272 Greenaway et al., 1990. 
273 Greenaway et al., 1990. 
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-----     naphtalene 274 

 

-----     sesquiterpene diol 275 

 

 

SESQUITERPENES and TRITERPENE HYDROCARBONS 

 

-bourbonene 276 

 

Caryophyllene 277 

 

Patchoulane 278 

 

Selenene 279 

 

Aromadendrene 280 

 

Calarene 281 

 

Copaene 282 

 

Calamenene 283 

 

-patchoulene 284 

 

-bisabolene 285 

 

Squalene 286 

 
274 Greenaway et al., 1990. 
275 Greenaway et al., 1990. 
276 Maciejewicz, 1983. 
277 Maciejewicz, 1983. 
278 Maciejewicz, 1983. 
279 Maciejewicz, 1983. 
280 Maciejewicz, 1983. 
281 Maciejewicz, 1983; this is an oily substance with light aromatic fragrance. 
282 Maciejewicz, 1983. 
283 Maciejewicz, 1983. 
284 Maciejewicz, 1983. 
285 Maciejewicz, 1983. 
286 Kholodova et al., 1981 
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VOLATILE COMPOUNDS 

 

Butyric acid     butanoic acid 287 

 

2-Methylbutyric acid   2-methyl-butanoic acid 288 

 

Crotonic acid    but-2-enoic acid 289 

 

Angelic acid     but-2-enoic acid, 2-methyl- 290 

 

Acetic acid     ethanoic acid 291 

 

Benzyl acetate    ethanoic acid, benzyl ester 292 

 

Isobutyl acetate    ethanoic acid, 2-methylpropyl ester 293 

 

Isopentyl acetate    ethanoic acid, 3-methylbutyl ester 294 

 

Isopentenyl acetate    ethanoic acid, 3-methylbut-3-enyl ester 295 

 

Isobutyric acid    propanoic acid, 2-methyl- 296 

 

Methyl salicylate    benzoic acid, 2-hydroxy-, methyl ester 297 

 

Methyl benzoate    benzoic acid, methyl ester 298 

 

Prenyl alcohol    but-2-enol, 3-methyl- 299 

 

Isobutenol     but-3-enol, 3-methyl- 300 

 

Benzaldehyde301 

 

Caproic aldehyde    hexanal 302 

 

-----     hex-2-enal 303 

 
287 Greenaway et al., 1990. 
288 Greenaway et al., 1990. 
289 Greenaway et al., 1990. 
290 Greenaway et al., 1990. 
291 Greenaway et al., 1990. 
292 Greenaway et al., 1990. 
293 Greenaway et al., 1990. 
294 Greenaway et al., 1990. 
295 Greenaway et al., 1990. 
296 Greenaway et al., 1990. 
297 Greenaway et al., 1990. 
298 Greenaway et al., 1990. 
299 Greenaway et al., 1990. 
300 Greenaway et al., 1990. 
301 Greenaway et al., 1990. 
302 Greenaway et al., 1990. 
303 Greenaway et al., 1990. 
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Acetophenone   1-phenyl-ethanone 304 

 

-----     6-methyl-hept-5-en-2-one 305 

 

Cymene    methyl (1-methylethyl)-benzene 306 

 

Limonene    methyl-4-(1-methylethenyl)-cyclohexene 307 

 

-Copaene    chemical name very complex! 308 

 

Styrene    phenyl-ethylene 309 

 

-----     4-hexanolactone 310 

 

1,8-cineole    1,8-epoxy-p-menthane 311 

 

-----     naphtalene 312 

 

 

 

 
304 Greenaway et al., 1990. 
305 Greenaway et al., 1990. 
306 Greenaway et al., 1990. 
307 Greenaway et al., 1990. 
308 Maciejewicz, 1983; Greenaway et al., 1990. 
309 Greenaway et al., 1990. 
310 Greenaway et al., 1990. 
311 Greenaway et al., 1990. 
312 Greenaway et al., 1990. 
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HYDROCARBONS 

 

C21 → C33 uneven carbon straight chain hydrocarbons 313 

 

 

 

ALIPHATIC HYDROCARBONS 

 

Eicosane 314 

 

Eicosine 315 

 

Heneicosane 316 

 

1-octadecene 317 

 

Tricosane 318 

 

Pentacosane 319 

 

 

 

STEROLS and STEROID HYDROCARBONS 

 

Cholestrilene 320 

 

Cholinasterol 321 

 

Stigmasterol 322 

 

-dihydrofucosterol 323 

 

Lanosterol 324 

 

Cholesterol 325 

 
313 Seifert and Haslinger, 1989; The C25 and C27 hydrocarbons are common in poplar bud 
exudates; hydrocarbons have not yet been associated with any of the reported biological 
activities of propolis (Greenaway et al., 1990). 
314 Maciejewicz, 1983. 
315 Maciejewicz,1982. 
316 Maciejewicz,1983. 
317 Maciejewicz,1983. 
318 Maciejewicz,1983. 
319 Maciejewicz,1983. 
320 Maciejewicz, 1982. 
321 Maciejewicz, 1982. 
322 Maciejewicz, 1982. 
323 Maciejewicz, 1982. 
324 Kholodova et al., 1981. 
325 Kholodova et al., 1981. 
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SUGARS 

 

d-ribofuranose 326 

 

d-fructose 327 

 

d-glucitol 328 

 

d-gulose 329 

 

Talose 330 

 

Sucrose 331 

 

d-glucose 332 

 

polysaccharides 333 

 
326 Maciejewicz, 1984. 
327 Maciejewicz, 1984. 
328 Maciejewicz, 1984. 
329 Maciejewicz, 1984. 
330 Maciejewicz, 1984. 
331 Maciejewicz, 1984. 
332 Maciejewicz, 1984. 
333 Donadieu, 1994 (Propolis, 2). 
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LACTONES 334 

 

 

 

 

Alfa and Beta - amilases 335 

 

 

 

 

AMINO-ACIDS 336 

 

 

16 determined quantitatively 337 

 

24 determined quantitatively 338 

 

pyroglutamic acid    2-pyrrolidone-5-carboxylic acid 339 

 

arginine 340 

 

proline 341 

 

 

 

DERIVATIVES OF NUCLEIC ACIDS 

 

Ribosis 342 

 

 

 VITAMINS 

 

B1, B2, B6, C, E, nicotinic acid, panthothenic acid, beta-carotene. 

 
334 Donadieu, 1994 (Propolis, 2). The lactones are any of various cyclic anhydrides formed 
from hydroxy acids (Webster’s New Collegiate Dictionary, 1979).  
335 Kaczmarek et al., 1983.  
Amilases = Enzymes which hydrolyse the starch.  
Alfa-amilase - hydrolyse the starch in large quantities of dextrines and small quantities of 
maltose.  
Beta-amilase hydrolyse the starch in large quantities of maltose and small quantities of 
dextrines. 
336 Greenaway et al., 1990 states that the amounts of amino acids in propolis are very low; 
they have not detected any amino acids in poplar bud exudates and suggest that the traces of 
amino acids present in propolis come from the bees.   
337 Kardakov, 1980. 
338 Gabrys et al., 1986. 
339 Greenaway et al., 1990. 
340 Gabrys et al., 1986. 
341 Gabrys et al., 1986 (arginine and proline constitutes over 50% of the crude acid extract of 
amino acids from propolis).  
342 Boeriu and Derevici, 1976. 
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The vitamins in propolis are in very small amounts being related mainly to the pollen 

content. 

 

 

 

 

MINERALS 343/ 344 

 

 

Sodium (Na), potassium (K), magnesium (Mg), calcium (Ca), barium (Ba),  

boron (B) (traces), strontium (Sr), zinc345 (Zn)346,  cadmium (Cd), aluminum (Al), 

silicon (Si),  lead (Pb) (traces),  selenium (Se) (traces),  iron (Fe),  nickel (Ni),  

chromium (Cr),  manganese (Mn),  titanium (Ti),  silver (Ag),  copper (Cu),  

cobalt (Co),  molybdenum (Mo),  vanadium (V)  

 

 

 

 
343 The healing effect obtained in the treatment of some diseases is linked with the effect of 
metal-organic compounds of the elements of propolis (Mangaldjev, 1976). 
       The micro-elements are defined as metals and metalloids who have a maximal 
concentration of 0,01 grams in 100 grams of dried substance (Marinescu and Tamas, 1979). 
344Herold, 1970; Scheller et al., 1977; Okhotski, 1978; Marinescu and Tamas, 
1979-1980. 
345 Sosa López A. A.345;  Maidana, J. F.345;  Bedascarrrasbure, E. L.345;  

Subovsky,  M. J.;  Ramírez, S. S.;  Castillo, A. E. (2000) (Argentina)  -   

Determinacion  de cinc en propoleos del noreste argentino, 

  in the First Congress on Propolis, Buenos Aires, Argentina, September 1-2, 

2000. 
346 The quantity of zinc in poplar bud ethanol extract is 3 times higher than in propolis ethanol 
extract. The explanation may be related to the fact that the bees are using zinc in their own 
metabolism in order to produce bee venom and honey (Marinescu and Tamas, 1979). 
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ANAEROBIC TRANSHYDROGENASES 347 

 

 

 

H+  DONOR SUBSTANCES 348 

 

 

OTHER SUBSTANCES 

 

• Eriodictiol 349 

• Hesperidine 350 

• Eriodictine 351  

• Diterpenoid 352 of clerodan 353 

• Auxine 354  

• Tannin substances 355 

• Lectins 356 

• unknown (yet) substances 

 

 

 

 

 

INSOLUBLE in WATER and ORGANIC SOLVENTS PART 

  

*  probably made of natural polymeric material (Ghisalberti, 1979) 

 

 

 

 
347 Popescu et al., 1976. 
348 Popescu et al., 1976. The proof of the existence of some H+ donor substances in propolis 
is a useful tool in explaining its pharmacodynamic actions. The identified enzymes act more 
by modifying the energy levels than by accelerating the kinetics of some reactions. Because 
of its enzymatic content, propolis can be regarded as a “live” product.  
349Popescu, Honorius,  Giurgea Rodica, Polinicencu,Constantin (1985) in “Standardised 
propolis extract and Candiflor remedys”,  p.31 (Romanian). 
350 Popescu, Honorius,  Giurgea Rodica, Polinicencu,Constantin (1985) in “Standardised 
propolis extract and Candiflor remedys”,  p.31. The mixture: hesperidine + eryodictiol was 
initially named citrine by Szent-Györgyi in 1936.  
351 Popescu, Honorius,  Giurgea Rodica, Polinicencu,Constantin (1985) in “Standardised 
propolis extract and Candiflor remedys”,  p.31-32. 
352 Diterpenoid = Carbohydrate (C20H32) found in balsams and resins.  
353 Matsuno Tetsuya, 1991; Yamamoto, 1996. 
354 Marinescu and Tamas (1980). 
      Auxine = Bio-catalysts which commands the growth and multiplication of meristem type 
cells; they are vegetal hormones (phyto-hormones). 
 Auxine A  (C18H32O5) was found in maize oil and in malt oil. 
 Auxine  B  (C18H30O4). 
355 Tihonov, 1978. 
356 Dumitrescu, M.;  Crisan, I.;  Esanu, V. (1993). 
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POLLUTANTS 

 

• Heavy metals 357 

• Lead (Pb) 

 

• Agricultural pollutants 358 

• pesticides (endrin, dieldrin, aldrin, BHC 359, DDT 360, malathion, 

mlathion) 

• PCB (para-chlor-benzene) 

• Arsenic (As) 

• n-Hexan 

• Dietilen-glycol 

• Tetracycline  

• etc. 

 
357 Alcici, 1996. 
358 Yamamoto, 1996. 
359 BHC = 1,2,3,4,5,6 - hexachlorcyclohexane.   - BHC and  - BHC are called lindane and 
used as insecticides. 
360 DDT = dichloro-diphenyl-trichloro-ethane; it is a colourless, odourless water-insoluble 
crystalline insecticide (C14H9Cl5) that tends to accumulate in ecosystems and has toxic 
effects on many vertebrates. 
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Part IV. PROPOLIS PROPERTIES 
 

 

Part IV a. SUBSTANCE- PROPERTY RELATIONSHIP 
 

 

7) The main PROPOLIS SUBSTANCES and their PROPERTIES  
 

 

Flavonoids    

• anti-microbial properties (Ghisalberti, 1979) 

• anti-inflammatory, increase the activity of ascorbic acid (Vitamin 

C) and action on capillary vessels (Ravina, 1969) 

• antioxidant 361 

• cardioprotective362 

• decrease the permeability of capillaries (“vitamin P action”) 

(Szent-Györgyi et al., 1936) 

• stabilises the collagen through inhibiting the hyaluronidase 363 

• anti-haemorrhage 

• influence in vitro of some flavonoids on the enzymatic metabolism 

of mucopolysaccharides from saphenous veins (Niebes and Laszt, 

1971)        

  

 

chrysine 

• gives also the colour of beeswax (Jaubert, 1926) 

• tumour cyto-toxicity (Hladon et al., 1987) 

• anti-Helicobacter pylori (Itoh et al., 1994) 

 
 

361 Vanhaelen and Vanhaelen-Fastré, 1992. 
362 Chopra,S.;  Pillai,K.K.;  Husain,S.Z.;  Giri,D.K. (1995)  -  Propolis protects against 
doxorubicin-induced myocardiopathy in rats, 
  in Exp Mol Pathol 62(3),  pp.190-98 (***) . 
 
Propolis (bee glue) is one of the major hive products of bees and is rich in flavonoids, which 
are known for antioxidant activities. Doxorubicin-induced myocardiopathy is the consequence 
of oxidative stress through the mediation of free radicals. The effect of intraperitoneal 
administration of propolis (50 and 100 mg/kg) was studied on cardiomyopathy produced by 
doxorubicin (10 mg/kg, i.v.) in rats. Serum creatine phosphokinase (CK), aspartate 
aminotransferase (AST), blood and tissue glutathione (GSH), and thiobarbituric acid reactive 
substances (TBARS) in heart were estimated to assess the status of heart muscle. An 
elevation of the levels of CK, AST, GSH, and TBARS was observed following doxorubicin 
treatment. Parallel experiments with a pretreatment of propolis significantly reduced the levels 
of these parameters. Biochemical observations were supplemented by histopathological 
examination of heart sections. The protective effect of propolis was compared with that of 
rutin, a known cardioprotective flavonoid. The study demonstrates the cardioprotective effect 
of propolis in doxorubicin-induced experimental cardiotoxicity. 
 
363 Kern and Busch cited by Marinescu, 1982. 
     Collagen is an insoluble fibrous protein that occurs in vertebrates as the chief constituent 
of connective tissue fibrils and in bones and yields gelatine and glue on prolonged heating 
with water (Webster’s New Dictionary, 1979). 
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apigenin  

• healing of gastric ulcers (*** The Hive and the Honey Bee, 1992) 

 

acacetin  

• anti-inflammatory (Bankova et al., 1983) 

 

quercetin 

• hystaminopexic 364 activity (Di Maggio and Ciaceri, 1961)  

• anti-viral (König and Dustmann, 1985;  

                 Ohnishi, E. & Brunai, H. 1993 365 

• strengthening capillaries (Budavari, 1989) 

• anti-tumoral activity (Matsuno Tetsuya, 1991)  

• spasmolytic (*** The Hive and the Honey Bee, 1992) 

 

kaempferide 

• spasmolytic (*** The Hive and the Honey Bee, 1992) 

• anti - Mycobacterium phlei 366  

• anti - acid resistant micro-organisms 367 

 

kaempferol-7,4’-dimethyl ether 

• anti-mycotic 368 

 

ermanin 

• anti-mycotic 369 

 

galangin 

• bacteriostatic activity (Villanueva et al., 1964; Pepeljnjak, 1982) 

• anti-microbial and anti-mycotic (Metzner et al., 1979) 

• anti-Helicobacter pylori (Itoh et al., 1994) 

 

pinocembrin  

• bacteriostatic activity (Villanueva et al., 1970) 

• anti-mould (Miyakado et al., 1976) 

• anti-Blastomycetes (Metzner et al., 1977) 

• anti-microbial and anti-mycotic, in vitro and in external use 

(Metzner et al., 1979) 

• anti-Candida (Metzner and Schneidewind, 1978) 

• local anaesthetic (Paintz and Metzner, 1979) 

• anti-Helicobacter pylori (Itoh et al., 1994) 
 

364 The histamine linkage by serum proteins (especially by gamma-globulin) (Marinescu, 
1982). 
365 Ohnishi, E. & Brunai, H. (1993) - Quercetin potentiates TNF-induced Antiviral Activity, 
  in Antiviral Res. 22, p.327. 
366 Popravko, 1971 discovered that kaempferide is very active against acid resistant micro-

organisms (growth inhibition concentration for Mycobacterium phlei being 25 /ml).   
367 Popravko, 1971. 
368 Popravko, 1971 showed that this substance can inhibit the growth of pathogenic fungi 

Mycrosporum lanosum and Trychophyton in concentrations of 25 to 35 /ml.  
369 Popravko, 1971 showed that this substance can inhibit the growth of pathogenic fungi 

Mycrosporum lanosum and Trychophyton in concentrations of 25 to 35 /ml. 
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pinobanksin  

• anti-microbial and anti-mycotic (Metzner et al., 1979) 

 

 

pinobanksin - 3 - acetate  

• anti-microbial and anti-mycotic (Metzner et al., 1979) 

 

pinostrobin  

• local anaesthetic (Paintz and Metzner, 1979) 

 

3’,4’-dihydroxyflavanoids  

• strengthening capillaries (*** The Hive and the Honey Bee, 1992) 

 

flavan-3-ols  

• strengthening capillaries (Roger, 1988) 

 

pectolinaringenin 

• spasmolytic (*** The Hive and the Honey Bee, 1992) 

 

luteolin  

• antiviral (König and Dustmann, 1985) 

• healing of gastric ulcers (*** The Hive and the Honey Bee, 1992) 

 

       3’,4’-dimethyl ether of luteolin  

• spasmolytic and hypocholeretic (Lafon, L, 1970) 

 

artepillin C 

• anti-tumour effect; anti-leukemic effect 370  

 

 

eriodictyol 

• helping pulmonary insufficiency 

• prevention of acute pulmonary insufficiency 371 

 

 

pinosylvin (3,5-dihydroxystilbene) 

• anti-microbial against Bacillus subtilis and Bacillus cereus 372 

• anti-mycotic against Mycobacterium phlei and M. Smegmatis 373 

 

 

Ferulic acid 374  

 
370 Kimoto Tetsuo, 1993 cited by Yamamoto, 1996. 
371 Aviado et al., 1974.  
372 Mochida et al., 1985. 
373 Mochida et al., 1985. 
374 Cizmárik and Matel, 1971, 1978. 
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•  anti-bacterial effect (gram-positive and gram-negative micro-

organisms) (Villanueva et al., 1970) (Cizmarik and Matel, 1970, 

1973); 

• agglutinant effect (useful in treating slowly healing wounds by the 

help of a soft propolis extract); 

• collagenic effect (described in 1938); 

• promote build-up of collagen and elastin (two essential components 

in the matrix of connective tissues)375 

• permeates propolis 

• radioprotective (Shinoda, M., 1995) 376 

 

Isoferulic acid 

• anti-Staphylococcus aureus 377 

 

Benzoic acid 

• bacteriostatic and bactericide effects (Janes and Bumba, 1978); 

• balsamic and antiseptic (Vanhaelen and Vanhaelen-Fastré, 1992); 

• antioxydant. 

 

Cinnamic acid 

• anti-Staphylococcus aureus 378 

• antimutagenic (Yamada, J.; Tomita, Y., 1996) 

 

Cinnamic acid derivatives 

• increase the cicatrization and the regeneration of epithelium 379 

• 4-hydroxycinnamic acid (p-coumaric acid) derivatives as anti-

Helicobacter pylori compound (Hashimoto et al., 1998). 

 

 

Isopentyl ferulate  

• anti-influenza virus A/Hong Kong (H3N2) in vitro 380  

• inhibits the production of hemagglutinins in ovo 381 

 

Cinnamylidene acetic acid 

• anti-microbial against Bacillus subtilis, Bacillus cereus, 

Escherichia colli 382 

• anti-mycotic against Mycobacterium phlei, M. Smegmatis and 

Candida albicans 383 

 
375 Gabrys, 1986. 
376 Shinoda, M. (1995) (Japan)  - Studies on chemical radioprotectors against X-irradiation 
used by soft X-ray accelerator (Japanese), 
  in Yakugaku Zasshi 1995 Jan;115(1):24-41 (***-abstract). 
377 Qiao and Chen, 1991. 
378 Qiao and Chen, 1991. 
379 Marinescu, 1982. 
380 Serkedjieva, 1992 showed that isopentyl ferulate inhibited significantly the infectious 
activity of influenza virus A/Hong Kong (H3N2) in vitro.  
381 Serkedjieva, 1992 showed that isopentyl ferulate inhibited significantly the production of 
the hemagglutinins in ovo. 
382 Mochida et al., 1985. 
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Aromatic acids and their esters 

• anti-fungal and anti-bacterial properties 

 

 

p-Coumaric acid benzyl ester 

• anti-microbial and anti-mycotic (Metzner et al., 1979) 

 

 

Caffeic acid  

• antiviral (König and Dustmann, 1985) 

•  anti-bacterial activity on some gram-positive and gram-negative 

micro-organisms (Villanueva et al., 1970) (Cizmarik and Matel, 

1970, 1973) 

• anti-inflammatory (Bankova et al., 1983) 

• antimutagenic activity (Yamada, J.; Tomita, Y. , 1996) 

 

 

Prenyl caffeate 

• potential contact allergen 384  

 

 

1.1-dimethylaryl ester caffeinate 

• potential allergen (Matsuno Tetsuya, 1994, p. 86) 

 

 

3-methyl-but-2-enyl caffeate 

• antiviral activity 385 

 

Caffeic acid esters  

• local anaesthetic (Paintz and Metzner, 1979) 

• inhibitory effect on azoxymethane-induced biochemical changes 

and aberrant crypt foci formation in rat colon (Rao, C.V., Desai,D.,  

Simi,B. et al., 1993) 386 

 

 

Caffeic acid phenethyl ester 

• anti-tumour activity 387 

• antioxidant 388 

• lipoxygenase inhibitor with antioxidant properties 389 

 
383 Mochida et al., 1985. 
384 Hausen et al., 1987; Wollenweber et al., 1987; Greenaway et al., 1988; Hashimoto et al., 
1988. 
385 Amoros et al., 1994 (herpes simplex virus type 1).  
386 Rao, C.V., Desai,D.,  Simi,B. et al., 1993.  
387 Matsuno Tetsuya, 1991; Su, Z. Z.; Lin, J.; Grunberger, D.; Fisher, P. B. (1994). 
388 Jaiswal, A. K.; Venugopal, R.; Mucha, J.; Carothers, A. M.; Grunberger, D. (1997) 
389 Sud'ina, G. F.; Mirzoeva, O. K.; Pushkareva, M. A.; Korshunova, G. A.; Sumbatyan, N. V.; 
Varfolomeev, S. D. (1993) 
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Methyl caffeate: 

• tumour cytotoxicity or inhibition (Inayama et al., 1984; Grunberger 

et al., 1988)  

 

Phenylethyl-3-methylcaffeate: 

• chemoprevention of colon carcinogenesis (Rao et al., 1995) 390 

 

 

Methyl feruleate: 

• tumour cyto-toxicity or inhibition (Inayama et al., 1984; 

Grunberger et al., 1988) 

 

 

Diterpenoid of clerodan 

• anti-tumour activity 391 

• anti-bacterial 392 

 

 

Pterostilbene  

• anti-diabetic (non-confirmed) (*** The Hive and the Honey Bee, 

1992)  

 

 

Volatile compounds (etheric oils) 

• anti-microbial activity 393 

 

   bisabolol 

• anti-inflammatory 394 

 

Volatile substances in beehive air 

• anti-hay fever 395 

 

      

 Amino acids  

 

 
390 Rao, C. V.; Desai, D.; Rivenson, A.; Simi, B.; Amin, S.; Reddy, B. S. (1995)  -  
Chemoprevention of colon carcinogenesis by phenylethyl-3-methylcaffeate, 
  in Cancer Res, 55(11),  pp.2310-15 (***-abstract). 
391 Matsuno Tetsuya, 1991. 
392 Matsuno Tetsuya, 1991. 
393 Kivalkina et al., showed in 1975 that the volatile compounds (etheric oils) from birch and 
poplar tree propolis have the highest microbicidal activity against Bacillus anthracis (P. 
Tenkovskii’s vaccine strain), St. aureus 209, Bacillus subtilis L-2, Mycobacterium B-5, T. 
gipseum and E. colli 0-55. The etheric oils have a relatively high activity on the Gram - 
positive bacteria and a low activity on the Gram - negative ones (E. colli). The petroleum 
etheric oil extract had higher activity than other extracts like alcoholic extract and the volatile 
component from the native propolis. 
394 Marinescu, 1982. 
395 Jachimowicz, 1978. 
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arginine  

• stimulates mitosis & enhance protein biosynthesis  

   (Gabrys, 1986) 

 

proline  

• promote build-up of collagen and elastin (two essential components 

in the matrix of connective tissues) 

(Gabrys, 1986)  

 

 

Minerals 

• even in very small doses (oligo- or trace-elements), the minerals 

are very important for the cellular metabolism396 ;  

• every biological or physiological process who takes place in the 

body of man or animals needs spur elements; they participate in the 

proteins, fats and glucidic balance and also in the protein synthesis, 

in the thermic balance, in haematopoesis, osteogenesis, in cellular 

multiplication and in immunobiologic reactions 397  

• it has been established that there are 24 spur elements in the human 

blood, 23 of them being present in propolis; if the spur elements are 

sufficient in our body several organs and/or biological processes 

will function properly; the spur elements selectively accumulate in 

different organs of the human body 398 : 

• zinc especially in the sexual glands, pituitary gland and 

pancreas; 

• copper in the liver and bone marrow; 

• cadmium and molybdenum in the kidneys; 

• nickel in the pancreas; 

• strontium in the bones; 

• manganese and chromium in the pituitary gland 

 

• the biological activity of many spur elements is linked with 

their synergetic action together with enzymes and vitamins : 

• iron is part of the composition of the breathing enzymes; 

• zinc  

• is present in the enzymes which make up the carbo-

hydrates and protein balance 

• zinc helps to the decrease of cholesterol in the blood 

• it is antioxydant and anti-inflammatory (Sosa, 2000) 

• manganese  is related to the vitamin B1; the effect of 

vitamin B1 increase if there is enough manganese in the 

body; 

• cobalt 

•  is related to the vitamin B12 and the formation of 

bone tissues; 

 
396 Okhotski, 1978; Donadieu, 1994 (La Propolis, # 2). 
397 Okhotski, 1978. 
398 Okhotski, 1978. 
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• is an useful adjutant in the treatment of 

• some liver diseases  

• hypertonic disease (high blood pressure) 

• glaucoma 

•  the physician B.M. Hecht showed that the addition 

in food of cobalt, iodine and honey intensifies the 

phagocytosis of the white blood cells and increases 

the resistance of the body to infectious diseases; 

• copper 

• is actively linked with the vitamins A,B, C, E and 

with the nicotinic acid 

• it helps in healing endarteritis and skin diseases   

 

 

Lectins 

• antiherpetique 399 

 
399 Dumitrescu, M.;  Crisan, I.;  Esanu, V. (1993). 
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Part IV b. PROPERTY - SUBSTANCE RELATIONSHIP 
 

 

8) Pharmacological PROPERTIES of the main PROPOLIS 

SUBSTANCES. 
 

Any scientist, medical doctor or pharmacist will more easily accept that apitherapy 

has a strong scientific basis if you give them proofs… 

 

Here below are sufficient proofs for everybody… 

 

 

Anti-microbial substances in propolis (Schneidewind et al., 1975): 

flavones and flavanols (Ghisalberti, 1979): 

 

   Flavones : 

• chrysin 

• tectochrysin 

• 5-hydroxy-4´,7-dimethoxyflavone 

• rhamnocitrin 

• galangin 400 

• galangin-3-methyl-ether  (5,7-dihydroxy-3-methoxyflavone) 401 

• isalpinin 

• pectolinaringenin 

• quercetin-3,3´-dimethyl ether 

 

          Flavanones: 

• pinostrobin 

• pinocembrin 402 

• Alpinetin 403 

• Alnusitol 404 

• pinobanksin 405 

• 3-acetyl-pinobanksin 

• pinobanksin - 3 - acetate 406 

• sakuranetin 

• 5-hydroxy-4´,7-dimethoxyflavanon 

 

 
400 Metzner, 1979 (tested against Bacillus subtilis, Staphylococcus aureus, Candida albicans 
and Tricophyton mentagrophytes). 
401 Mochida et al., 1985. 
402 Metzner, 1979 (tested against Bacillus subtilis, Staphylococcus aureus, Candida albicans  
and Tricophyton mentagrophytes). Tests on mice infected with Candida albicans  showed that 
pinocembrin may be effective only for external treatment (e.g., in stomatomycoses). 
403 Mochida et al., 1985. 
404 Mochida et al., 1985. 
405 Metzner, 1979 (tested against Bacillus subtilis, Staphylococcus aureus, Candida albicans 
and Tricophyton mentagrophytes). 
406 Metzner, 1979 (tested against Bacillus subtilis, Staphylococcus aureus, Candida albicans 
and Tricophyton mentagrophytes). 
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    Aromatic acids and their esters 

• benzoic acid 407 

• p-coumaric benzyl ester 

• p-coumaric acid benzyl ester 408 

• caffeic acid 409 

• an ester of caffeic acid with an aromatic alcohol  

 

          Cinnamic acid derivatives 

• cinnamylidene acetic acid 

• anti-microbial against Bacillus subtilis, Bacilus cereus, 

Escherichia colli 410 

 

          Heteroaromatic compounds 

• pinosylvin 411 

 

          Volatile compounds (etheric oils) 412 

 

 

 Anti-bacterial 

• pinocembrin 413 

• pinobanksin 414 

• isalpinin 415 

• galangin 416 

• aromatic acids and their esters  

• ferulic acid 417 

• caffeic acid 

 

• a diterpenoid of clerodan 418  

 

         Anti - Staphylococcus aureus 

• cinnamic acid 419 

 
407 Janes and Bumba, 1978.  
408 Metzner, 1979 (tested against Bacillus subtilis, Staphylococcus aureus, Candida albicans  
and Tricophyton mentagrophytes). 
409 Cizmarik and Matel, 1970; Mochida et al., 1985.  
410 Mochida et al., 1985. 
411 Mochida et al., 1985. 
412 Kivalkina et al., showed in 1975 that the volatile compounds (etheric oils) from birch and 
poplar tree propolis has the highest microbicidal activity against Bacillus anthracis (P. 
Tenkovskii’s vaccine strain), St. aureus 209, Bacillus subtilis L-2, Mycobacterium B-5, T. 
gipseum and E. colli 0-55. The etheric oils have a relatively high activity on the Gram - 
positive bacteria and a low activity on the Gram - negative ones (E. colli). The petroleum 
etheric oil extract had higher activity than other extracts like alcoholic extract and the volatile 
component from the native propolis.  
     Makashvili  states also in 1972  that the most active anti-microbial propolis is the strong 
smelling one, collected in the mountain regions. 
413 Papay et al., 1985. 
414 Papay et al., 1985. 
415 Papay et al., 1985. 
416 Pepeljnjak, 1982; Papay et al., 1985. 
417 Cizmarik and Matel, 1970. 
418 Matsuno Tetsuya, 1991. 
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• isoferulic acid 420 

• caffeic acid 421 

 

 Anti - Escherichia colli and Streptomyces aureofaciens 

• several UV absorbing substances from propolis 422 

 

Anti-mycotic substances : 

• aromatic acids and their esters 423 

• kaempferol-7,4’-dimethyl ether 424 

• ermanin (5,7-dihydroxy-3,4´-dimethoxyflavone) 425 

• pinobanksin-3-acetate 426 

• pinocembrin 427 

• p-coumaric acid benzyl ester 428 

• a caffeic acid ester 429 

• caffeic acid 430 

• sakuranetin 431 

• pterostilbene 432 

• pinosylvin (3,5-dihydroxystilbene) 433 

• cinnamylidene acetic acid 

• anti-mycotic against Mycobacterium phlei, M. Smegmatis 

and Candida albicans 434 

 

            Anti - Candida 

• pinocembrin 435 

• cinnamylidene acetic acid 436 

 

      Anti - Mycobacterium phlei 

 
419 Qiao and Chen, 1991. 
420 Qiao and Chen, 1991. 
421 Qiao and Chen, 1991. 
422 Simuth et al., 1986, 1991. 
423 Metzner et al., 1975; Schneidewind et al., 1975. 
424 Popravko, 1971 showed that this substance can inhibit the growth of pathogenic fungi 

Mycrosporum lanosum and Trychophyton in concentrations of 25 to 35 /ml. Metzner et al., 
1975; Schneidewind et al., 1975. 
425 Popravko, 1971 showed that this substance can inhibit the growth of pathogenic fungi 

Mycrosporum lanosum and Trychophyton in concentrations of 25 to 35 /ml. Metzner et al., 
1975; Schneidewind et al., 1975. 
426 Metzner et al., 1975; Schneidewind et al., 1975. 
427Metzner et al., 1979. Tests on mice infected with Candida albicans  showed that 
pinocembrin may be effective only for external treatment (e.g., in stomatomycoses). 
428 Metzner et al., 1975; Schneidewind et al., 1975. 
429 Metzner et al., 1975; Schneidewind et al., 1975. 
430 Metzner et al., 1975; Schneidewind et al., 1975. 
431 Metzner et al., 1975; Schneidewind et al., 1975. 
432 Metzner et al., 1975; Schneidewind et al., 1975. 
433 Metzner et al., 1975; Schneidewind et al., 1975; Mochida et al., 1985 (anti-microbial 
activity against Mycobacterium phlei and M. Smegmatis). 
434 Metzner et al., 1975; Schneidewind et al., 1975; Mochida et al., 1985. 
435 Metzner and Schneidewind, 1978. 
436 Mochida et al., 1985. 
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• Kaempferide (kaempferol--4’-methyl ether)   

 (3,5,7-trihydroxy-4´-methoxyflavone) 437  

 

 

      Anti - acid resistant micro-organisms 

*   kaempferide 438 

 

Anti-mould substance(s) 

• pinocembrin (Miyakado et al., 1976)  

 

      Anti Blastomycetes 

• pinocembrin (Metzner et al., 1977) 

 

Antiseptic 

• benzoic acid (Vanhaelen and Vanhaelen-Fastré, 1992) 

 

 

Antiviral substances (König and Dustmann, 1985) 

• caffeic acid 

• 3-methyl-but-2-enyl caffeate (Amoros et al., 1994) 439 

• luteolin 

• quercetin (Ohnishi, E. & Brunai, H. 1993 440) 

• 7-methoxyquercetin 441 

• 3,7-dimethoxyquercetin 442 

         

      Antiherpetic effect  

*       isopropylalcohol extract of propolis 443 

•  lectins 444 

 

 

      Anti-influenza virus A/Hong Kong (H3N2)  (in vitro) + inhibition of the 

production of hemagglutinins in ovo 

*      isopentyl ferulate 445 

 

 

Antimutagenic activity: 

 

• antimutagenic activity (Yamada, J.; Tomita, Y. , 1996) 

 
437 Popravko, 1971 discovered that kaempferide is very active against acid resistant micro-

organisms (growth inhibition concentration for Mycobacterium phlei being 25 /ml).   
438 Popravko, 1971. 
439 The study has been made on herpes simplex virus type 1. 
440 Ohnishi, E. & Brunai, H. (1993) - Quercetin potentiates TNF-induced Antiviral Activity, 
  in Antiviral Res. 22, p.327. 
441 König, 1987. 
442 König, 1987. 
443 Smuk and Hren, 1978. 
444 Dumitrescu, M.;  Crisan, I.;  Esanu, V. (1993). 
 
445 Serkedjieva, 1992. 
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• cinnamic acid (Yamada, J.; Tomita, Y. , 1996) 

• coumaric acid (Yamada, J.; Tomita, Y. , 1996) 

• ferulic acid (Yamada, J.; Tomita, Y. , 1996) 

 

 

Tumour cytotoxicity or inhibition (Grunberger et al., 1988; Inayama et al., 1984) 

• caffeic acid phenethyl ester (methyl caffeate, methyl feruleate) 

• caffeic acid phenethyl ester; quercetin and a diterpenoid of 

clerodan (Matsuno Tetsuya, 1991 cited by Yamamoto, 1996) 

• artepillin C 446 

• chrysin (Hladon et al., 1987) 

 

 

Radioprotective 

 

• ferulic acid (Shinoda, M., 1995) 447 

 

 

Chemoprevention of colon carcinogenesis (Rao et al., 1995) 

• phenylethyl-3-methylcaffeate 448 

 

 

 Inhibitory effect on azoxymethane-induced biochemical changes and aberrant 

crypt foci formation in rat colon (Rao,C.V.,  Desai,D.,  Simi,B. et al., 1993) 

• Caffeic acid esters 449 

 

 

Local anaesthetic  

• pinocembrin (Paintz and Metzner, 1979) 

• pinostrobin (Paintz and Metzner, 1979) 

• caffeic acid esters (Paintz and Metzner, 1979) 

 

 

Cardioprotective 450 

 

 

Strengthening capillaries 

• quercetin (Budavari, 1989) 

• 3´,4´-dihydroxyflavanoids 

• flavan-3-ols (Roger, 1988) 

 
446 Kimoto Tetsuo, 1993 cited by Yamamoto, 1996. 
447 Shinoda, M. (1995) (Japan)  - Studies on chemical radioprotectors against X-irradiation 
used by soft X-ray accelerator (Japanese), 
  in Yakugaku Zasshi 1995 Jan;115(1):24-41 (***-abstract). 
448 Rao, C. V.; Desai, D.; Rivenson, A.; Simi, B.; Amin, S.; Reddy, B. S. (1995)  -  
Chemoprevention of colon carcinogenesis by phenylethyl-3-methylcaffeate, 
  in Cancer Res, 55(11),  pp.2310-15 (***-abstract). 
449 Rao,C.V.,  Desai,D.,  Simi,B. et al., 1993.  
450 Chopra,S.;  Pillai,K.K.;  Husain,S.Z.;  Giri,D.K. (1995) 
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Decrease the permeability of capillaries ( “vitamin P action) 

• flavonoids (Szent-Györgyi et al., 1936) 

 

      Anti-haemorrhage  

• flavonoids 451 

 

      Influence in vitro on the enzymatic metabolism of muco-   

 -polysaccharides from saphenous veins     

*   some flavonoids (Niebes and Laszt, 1971)  

 

 

Spasmolytic 452 

• quercetin 

• kaempferide 

• pectolinaringenin 

• 3’,4’-dimethyl ether of luteolin (Lafon,L, 1970) 

 

Anti-inflammatory  

• caffeic acid (Bankova et al., 1983) 

• acacetin (Bankova et al., 1983) 

• bisabolol (Marinescu, 1982) 

• flavonoids  (Marinescu, 1982) 

 

Anti - oxidant 

• flavonoids 453 

• caffeic acid phenethyl esther 454 

• benzoic acid 

 

 

Hystaminopexic activity 

• quercetin (Di Maggio and Ciaceri, 1961) 

 

Anti-leukemic cells 

• artepillin C (Kimoto Tetsuo, 1993 cited by Yamamoto, 1996) 

 

Anti-diabetic (unconfirmed) 

• pterostilbene 

 

Healing of gastro-duodenal ulcers 

• luteolin 

• apigenin 

• pinocembrin, galangin and chrysin (anti-Helicobacter pylori) (Itoh 

et al, 1994) 

 
451 Marinescu, 1982. 
452 *** The Hive and the Honey Bee, 1992. 
453 Vanhaelen and Vanhaelen-Fastré, 1992. 
454 Jaiswal, A. K.; Venugopal, R.; Mucha, J.; Carothers, A. M.;  Grunberger, D. (1997). 
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• 4-hydroxycinnamic acid (p-coumaric acid) derivatives as anti-

Helicobacter pylori compound (Hashimoto et al., 1998) 

 

 

Hypocholeretic 

• 3’,4’-dimethyl ether of luteolin (Lafon,L, 1970) 

 

 

Helping pulmonary insufficiency (Aviado et al., 1974) 

• eriodictyol 

 

 

Prevention of acute pulmonary insufficiency 

• eriodictyol 455 

 

 

Stimulates mitosis and enhance protein biosynthesis 

• arginine (Gabrys, 1986) 

 

 

Promote build-up of collagen and elastin 456 

• proline (Gabrys, 1986) 

• ferulic acid (1938); (Cizmárik and Matel, 1971, 1978) 

 

 

Agglutinant effect 

• ferulic acid (Cizmárik and Matel, 1971, 1978) 

 

Balsamic 

• benzoic acid (Vanhaelen and Vanhaelen-Fastré, 1992) 

 

 

Cicatrization and regeneration of epitheliums 

• cinnamic acid derivatives 457 

 

Wound healing 

• phenolic acids 458 

• flavonoids 459 

 

Anti-hay fever 460 

• volatile substances in the air in a beehive 

 
455 Aviado et al., 1974 
456 Collagen and elastin are two essential components in the matrix of connective tissues. 
457 Marinescu, 1982. 
458 Arvouet-Grand, 1994.  
459 Arvouet-Grand, 1994. 
460 Jachimowicz, 1978. 
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Allergy 

• prenyl caffeate 461 

• 1.1-dimethylaryl ester caffeinate (Matsuno Tetsuya, 1994, p. 86) 

 

 

Part V.  MINERALS and TRACE ELEMENTS 
 

9) TISSUES, ORGANS related to the MINERALS FROM PROPOLIS 

 

 

Arteries 

• copper 

 

Bones 

• strontium 

• cobalt 

 

Bone marrow 

• copper 

 

Eyes 

• cobalt 

 

Pituitary gland 

• zinc 

• manganese  

• chromium 

 

Kidneys 

• cadmium and molybdenum 

 

Liver 

• copper 

• cobalt 

 

Pancreas 

• zinc 

• nickel 

 

Sexual glands 

• zinc 

 

Skin 

• copper 

 
461 Hausen et al., 1987; Wollenweber et al., 1987; Greenaway et al., 1988; Hashimoto et al., 
1988. 
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10) BIOLOGICAL ACTIVITIES OF TRACE ELEMENTS FROM PROPOLIS 

 

The spur elements have a synergetic action together with enzymes and vitamins. 

 

Iron  

• is part of the composition of the breathing enzymes 

 

Zinc  

• is present in the enzymes which make up the glucide and protein balance 

• zinc helps to the decrease of cholesterol in the blood 

 

Manganese   

• is related to the vitamin B1; the effect of vitamin B1 increase if there is 

enough manganese in the body 

 

Cobalt 

•  is related to the vitamin B12; 

• intensifies the phagocytosis of the white blood cells and increases the 

resistance of the body to infectious diseases (the physician B.M. Hecht 

showed that by adding in food of cobalt, iodine and honey); 

 

Copper 

• is actively linked with the vitamins A, B, C, E and with the nicotinic acid 
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11) DISEASES TREATABLE BY SPUR ELEMENTS FROM PROPOLIS 

 

 Endarteritis 

• copper 

 

 Glaucoma 

• cobalt 

 

 High Blood Pressure (Hypertonic disease) 

• cobalt 

 

 Hypercholesterolemia 

• zinc 

 

 Infectious diseases 

• cobalt 

 

 Liver diseases 

• cobalt 

 

 Skin diseases 

• copper 
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Propolis pharmacological properties, effects, actions  

(snythesis) 
 

Thousands of articles and many extremely detailed books (see bibliography) 

have been already written on the pharmacological effects of propolis. 

 Propolis is probably the most studied bee product from the pharmacological 

point of view. 

 It is used world-wide in thousands of pharmacies, medical offices, human or 

veterinary medicine clinics, experimental laboratories etc., etc. 

 Propolis is also the bee's most important remedy used in the beehive for its 

anti-bacterial, antimycotic, antiviral and antioxydant properties. 

 The healing properties of propolis depend largely on its composition. 

 We have already seen that propolis has a very complex composition with over 

300 constituents already discovered. 

 Below is a general list of propolis properties with short explanations. 

 Let's study them one by one! 

 

PROPOLIS PROPERTIES (General list): 

 

• ACTIVATE the MACROPHAGES, INDUCE the CYTOKINE and INHIBIT 

the GROWTH of TUMOURAL CELLS of LARGE INTESTINE. 

• Immunostimulant and anti-cancer properties 

 

• AGGLUTINANT EFFECT. 

• Glue-like property, useful in wounds healing 

 

• ALLERGY 

• It can bring up allergy in 3 % of the people who come in contact with 

some substances contained in propolis (especially prenyl caffeate). 

 

 

• ANTI-ACID RESISTANT MICRO-ORGANISMS. 

• Propolis has specific and non-specific (general) antibacterial properties 

 

• ANTI-ALLERGY 

• It also has general (non-specific) anti-allergic effects through its 

histaminopexic activity caused by quercetine and possibly by other 

compounds too. 

 

• ANTI-BACTERIALLY 

• Main propolis property, besides antiviral, antimycotique and antioxydant 

 

 

• ANTIBIOTIC 

• Shows the general, large spectrum of anti-bacterial properties 

 

• ANTI-CLAVUS 462 

 
462 Clavus = locally thickening of the skin, usually on the hands and/or feet. 
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• The glue-like + skin regeneration stimulation properties of propolis 

explain this other effect 

 

• ANTI-DEPRESSION, SADNESS, MELANCHOLY 

• This is a bioenergetical effect related to the spicy taste of propolis; 

according to the Traditional Chinese Medicine, spicy taste (foods) help 

against depression, sadness, melancholy 

 

• ANTI-HAEMORRHAGE 

• Propolis protects the interior, as is the case in the rest of the Nature the 

trees (bark or buds) or beehives. 

 

• ANTIHERPETIC 

• Propolis is well known as one of the few very good natural remedys 

against different viruses; herpes virus has been studied more than other 

viruses 

 

• ANTI-HUMIDITY 

• Propolis, in Nature, protects the trees and the bee colony against rain; it 

has, because of its bitter-spicy taste a general "dryness" physiological 

effect 

 

• ANTI-INFECTIOUS. DISINFECTANT 

• Is a property related to the antibiotic powers of propolis 

 

• ANTI-INFLAMMATORY 

• According to a recent Oxford University non-published study propolis has 

twice the anti-inflammatory effect of the famous aspirin 

 

• ANTI-LEUKEMIC CELLS 

• Propolis has general anti-tumour cells properties 

 

• ANTI-MICROBIALLY 

 

• ANTI-MOULD 

• Mould is related to humidity; propolis is effective against it. 

 

• ANTI-Mycobacterium tuberculosis 

• Propolis butter extract is the best safeguard against TB 

 

• ANTI-MYCOTIC 

• Fungus is also related to humidity; see above 

• Propolis is one of the strongest anti-Candida natural products 

 

• ANTI-OEDEMA 

• Propolis diminishes capillary permeability, and it also has a general 

dryness effect 
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• ANTIOXIDANT 463 

• Propolis is also a very good protector against everything related to the 

"fire", external or internal 

 

• ANTI-PARASITES 

• Parasites like humidity, they also need weak capillaries, weak skin, and 

internal mucosa (endotheliums) of the host; propolis has the opposite 

effect, protecting the "host" 

 

• ANTI-PROTEOLYSIS 

• Propolis helps protein production and generally speaking protects the 

body's, organs, tissues and cell structures; 

• This property is extremely important in the fight against tumours, because 

the cancerous cells and tissues can grow only through proteolysis of the 

surrounding structures 

 

• ANTISEPTIC 

• Related to the general anti-microbial property; in Georgia, in the 

countryside, many mothers "paint" the children's toys with propolis… 

 

• ANTI-SPASTIC 

• Propolis has calming, soothing, relaxing, sedative, anti-pain general 

effects; remember, it is against "fire"… 

 

• ANTI-SUDORIFIC 

• Transpiration comes when there is too much "fire" in the body 

 

• ANTI-STRESS 

• Stress causes "fire" related symptoms in the body: spasms, high blood 

pressure, nervousness; propolis protects against all these… 

 

• ANTI-TRICHOMONAS (vaginalis, gallinae, microti) 

• Propolis in general is an anti-parasite natural product 

 

• ANTI-TUMOUR (Tumour cytotoxicity or inhibition) 

• Propolis stimulates the immune system, it is anti-proteolytic, protects the 

body's structure, helps the genetical energies (Zhong Qi, according to 

TCM 464) 

 

• ANTIVIRAL 

• Propolis protects bark, buds, the skin, the endotheliums (internal "skins"), 

the cell membranes; viruses cannot penetrate the living structures but enter 

through these anatomical structures; viral multiplication is also inhibited 

by certain constituents of propolis. 

 

• ASTRINGENT (mainly in external use; see cosmetics) 

 
463 Mackevicius,Lukas,  Cerniauskiene,L.R. (1997) 
464 TCM = Traditional Chinese Medicine. 



 

 

70 

• Propolis dries, remember… 

 

• BALSAMIC 

• Propolis contains resins and balsams… 

 

• CICATRIZATION and REGENERATION of EPITHELIUMS and 

ENDOTHELIUMS 

• The body's "skins" are similar to the bark of trees… 

 

• CONSERVATIVE 

• Many foods can no longer be preserved because of many factors 

(oxidation, proteolysis, bacterial multiplication); propolis protects against 

all these factors… 

 

• DECREASES the DESIRE to SMOKE, to DRINK ALCOHOL 

• Propolis, according to TCM, helps the "Metal" element; a weak "metal" 

energy, predispose the body to absorb spicy and bitter products like 

alcohol and tobacco 

 

• DECREASES the HIGH BLOOD PRESSURE 

• Through several mechanisms like anti-spasms, anti-"fire", capillary 

protective properties, etc. 

 

• DECREASES THE HIGH CHOLESTEROL LEVEL IN THE BLOOD 

• Propolis is light, fat is heavy; propolis helps the bile liver secretion which 

has general anti-fat properties 

 

• DECREASES HIGH PRESSURE FROM THE EYE (GLAUCOMA) 

• Propolis has anti-spastic, anti-humidity, anti-congestive effects which are 

related to glaucoma 

 

• DECREASES THE PERMEABILITY OF CAPILLARIES by increasing their 

strength 

• The capillaries are made from several cells; propolis, with its "glue-like" 

properties, strengthens the cellular membranes 

 

• DECREASES the CAPILLARIES FRAGILITY 

• Direct action through the local action of the propolis bioflavonoids and 

non-direct action through Vitamin C (which is enhanced by the propolis 

substances). 

 

• DEODORANT 

• Bad smells are related to several factors, including transpiration and 

proteolysis 

 

• DEPURATIVE 

• Propolis helps the body's general desintoxication mechanisms (liver, gall 

bladder, lungs, kidney, large intestine, skin and endotheliums stimulation) 
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• DIMINISH GASTRIC SECRETION by INCREASING the 

HISTAMINOPEXIC ACTIVITY 

• Propolis is also excellent against Helicobacter pylori which causes higher 

stomach acidity 

 

• DIMINISH the SIDE-EFFECTS of CHEMO- and RADIO-THERAPY 

• Through direct protection against these factors and through its 

desintoxication property 

 

• ENERGIZING, REVITALIZING, TONIC 

• Propolis is as bitter as coffee and as spicy as pepper… 

 

• EXTERNAL USE : CLEANSES and SOFTENS the SKIN, ELIMINATES 

the THORNS (if present) 

• Related mainly to its local desintoxication, skin regeneration and glue-like 

properties 

 

• HISTAMINOPEXIC ACTIVITY 

• Propolis increases the blood’s ability to block the histamine 

 

• IMMUNOMODULATORY ACTION  

• We can say that propolis intelligently helps the immune system; if this 

system is too "excited", propolis calms it down…; if its too weak, it 

stimulates it! 

 

• IMMUNOSTIMULATORY ACTION 465 

• Propolis activates the synthesis of macrophages, intensifies the 

phagocitosis etc., thus increasing the strength of our immune system 

 

• INCREASES the INTUITION and WILL 

• "Metal", in TCM is related to the intuition; on the other hand, "metal" is 

the "mother" of "water" which is related to the will 

 

• INCREASES the RESISTANCE of the BODY to INFECTIOUS DISEASES 

• Direct effect as antibiotic 

• Indirect effect as immunostimulator 

 

• INTENSIFIES the PHAGOCYTOSIS 

• Phagocitosis means the mechanism through which the white blood cells 

"eats" bacteria, viruses, but also dead cells, or foreign substances 

 

• LOCAL ANAESTHETIC 

• The trees also have "pain" when hurt at their bark or buds levels… 

 

• MINERALISANT 

• Simply related to the relatively high mineral content 

 
465 Activates the immune system (Yang Ruiyu; Müller et al., 1987; Dimov 1989 cited by Basic in 1995 

at the Apimondia Congress, Switzerland).  
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• More minerals help propolis to be the well known "beehive’s cement"; it 

has the same function for those weakened by paradonthosis gums and teeth 

 

• NUTRITIVE 

• Because of its mineral and bioflavonoid content 

 

• PHYTOINHIBITOR 

• The barks of trees have no interest in letting other different vegetal 

systems grow in their temporary humid wounds 

• the bees in their hives do not want plants to grow 

• the buds of trees need to remain dormant until the external and internal 

"fires" are strong enough to warm and stimulate new growth 

 

• PREVENTS and DIMINISHES the ACUTE PULMONARY 

INSUFFICIENCY 

• Among all internal organs, propolis helps the lungs most 

 

• PROMOTE BUILD-UP OF COLLAGEN and ELASTIN 

• Extremely important in many diseases, but mainly in external and internal 

micro and macro-wounds 

 

• PRO - OXIDANT 

• There is nothing in this world which is only black or only white; propolis 

is a strong antioxidant but, for balance, it also has pro-oxidant properties, 

but of course in lesser amounts 

 

• PROTECT THE BODY AGAINST RADIATIONS 

• The trees buds are exposed to cosmic and sun radiation day and night 

 

• PROTECT the BODY AGAINST the NEGATIVE BEE VENOM EFFECTS 

• Propolis has many effects which are opposite to bee venom; this is easy to 

understand if you associate bee venom with the idea of "fire" 

 

• STIMULATES MAMMALIAN TISSUE REGENERATION 

• We are the trees' "cousins"; tree wounds are healed through the same 

mechanism: "tissue regeneration" 

 

• STIMULATES MITOSIS and ENHANCE PROTEIN BIOSYNTHESIS 

• Mitosis is related to cellular multiplication 

• Protein biosynthesis is necessary in any cellular or tissue regeneration 

processes 

 

• STIMULATES the CELLULAR RESPIRATION 

• The living cells also have their "lungs" called mitochondria 

 

• STIMULATES the CYTOCIDAL ACTION of LYMPHOCYTES thus 

INHIBITING the GROWTH of TUMOURAL CELLS. Through this 

mechanism propolis DIMINISHES the SIDE-EFFECTS of CHEMO- and 

RADIO-THERAPY 
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• In other words, propolis stimulates the lymphocytes (special white blood 

cells) to "eat" the "bad" cells 

 

 

Part VI. SYNTHESIS of PROPOLIS PROPERTIES 
 

12) PROPOLIS GENERAL PROPERTIES (ALPHABETICAL LIST) 
 

1. ACTIVATE the MACROPHAGES, INDUCE the CYTOKINE, and INHIBIT the 

GROWTH of TUMOURAL CELLS of LARGE INTESTINE.  

2. AGGLUTINANT EFFECT. 

3. ALLERGY. 466 

4. ANTI-ACID RESISTANT MICRO-ORGANISMS. 

5. ANTI-ALLERGY. 467 

6. ANTI-BACTERIALLY (local and systemic). 

7. ANTIBIOTIC (local and systemic). 

8. ANTI-BLASTOMYCETES. 

9. ANTI-CLAVUS 468. 

10. ANTI-DEPRESSION, SADNESS, MELANCHOLY.  

11. ANTI-HAEMORRHAGE. 

12. ANTIHERPETIC. 

13. ANTI-HIV 469 

14. ANTI-HUMIDITY. 

15. ANTI-INFECTIOUS. 

16. ANTI-INFLAMMATORY. 470 
17. ANTI-LARGE INTESTINE HYPOFUNCTIONING (ATONIA) 471 

18. ANTI-LEUKEMIC CELLS. 

19. ANTI-MICROBIALLY. 

20. ANTI-MOULD. 

21. ANTI-Mycobacterium tuberculosis. 

22. ANTI-MYCOTIC. 

23. ANTI-OEDEMA. 

24. ANTI-OXIDANT. 472 

25. ANTI-PARASITES. 

26. ANTI-PROSTAGLANDINS. 

27. ANTI-PROTEOLYSIS. 

28. ANTI-PYRETIC. 

29. ANTISEPTIC. 

30. ANTI-SPASTIC. 

 
466 It can bring allergy up to 3 % of the people who come in contact with some substances 
from propolis (especially prenyl caffeate). 
467 It has also general (non-specific) anti-allergic effects through its histaminopexic activity 
given by quercetine. 
468 Clavus = locally thickening of the skin, usually on the hands and/or feet. 
469 Vlietinck,A.J.,  De Bruyne,T.,  Apers,S., & Pieters,L.A. (1998). 
470 According to a recent Oxford University study propolis has a two times better anti-
inflammatory effect than the famous aspirin. 
471 Atonia is deficient muscular tonicity. 
472 Mackevicius,Lukas,  Cerniauskiene,L.R. (1997); Jaiswal, A. K.; Venugopal, R.; Mucha, J.; 
Carothers, A. M.;  Grunberger, D. (1997) 
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31. ANTI-STRESS. 

32. ANTI-TRICHOMONAS (vaginalis, gallinae, microti). 

33. ANTI-TUMOUR (Tumour cytotoxicity or inhibition). 

34. ANTIVIRAL 473 

35. ASTRINGENT (mainly in external use; see cosmetics) 

36. BALSAMIC. 

37. CARDIOPROTECTIVE 474 

38. CLEANS THE MOUTH. 

39. CONSERVATIVE. 

40. DECREASES the DESIRE to SMOKE, to DRINK ALCOHOL. 

41. DECREASES the HIGH BLOOD PRESSURE. 

42. DECREASES THE HIGH CHOLESTEROL LEVEL IN THE BLOOD. 

43. DECREASES the HIGH PRESSURE FROM THE EYE (GLAUCOMA). 

44. DECREASES THE PERMEABILITY OF CAPILLARIES by increasing their 

strength. 

45. DEODORANT. 475 

46. DEPURATIVE. 

47. DIMINISH the GASTRIC SECRETION by INCREASING the 

HISTAMINOPEXIC ACTIVITY. 

48. DIMINISH THE ITCH. 

49. DIMINISH the SIDE-EFFECTS of CHEMO- and RADIO-THERAPY. 

50. DIURETIC. 

51. ELIMINATES THE EXCESSIVE LIQUIDS FROM THE BODY. 

52. ENERGIZING, REVITALIZING, TONIC. 

53. ENHANCES BETTER HEALING of BROKEN BONES. 

54. EXTERNAL USE: CLEANSE and SOFTENS the SKIN, ELIMINATES the 

THORNS (if present). 

55. FREE RADICALS SCAVENGER (better than vitamin C and E). 

56. GIVES BETTER CLARITY TO OUR SENSES. 

57. HISTAMINOPEXIC ACTIVITY 476. 

58. IMMUNOMODULATORY ACTION 477 
59. IMMUNOSTIMULATORY ACTION 478 

60. INCREASES the INTUITION and WILL. 

61. INCREASES BODY’s RESISTANCE to INFECTIOUS DISEASES. 

62. INHIBITOR OF FREE RADICAL LIPID OXIDATION IN SALMONELLOSIS 
479. 

 
473 Ohnishi, E. & Brunai, H. (1993) - Quercetin potentiates TNF-induced Antiviral Activity, 
  in Antiviral Res. 22, p.327. 
474 Chopra,S.;  Pillai,K.K.;  Husain,S.Z.;  Giri,D.K. (1995). 
475 Prisich, 1981. 
476 Propolis increases the blood’s ability to block the histamine.  
477 Sforcin,Jose Mauricio,  Kaneno,Ramon,  Funari Silvia Regina Cunha (1997) 
478 activates the immune system (Yang Ruiyu; Müller et al., 1987; Dimov 1989 cited by Basic in 1995 

at the Apimondia Congress, Switzerland).  

479 Okonenko, L. B. (1986) - Propolis as an inhibitor of free radical lipid oxidation in 
salmonellosis, 
  in Vopr Med Khim,32(3), pp.45-48 (abstract). 
 
Lipid peroxidation was activated in salmonellosis. Content of hydroperoxides and malonic 
dialdehyde was increased in mice liver tissue. At the same time, the activity of antioxidative 
enzymes was altered. Continuous administration of propolis stabilized lipid peroxidation, thus 
suggesting that the substance could be used as a remedy in medicine. 
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63. INHIBITORY ACTIVITY OF AQUEOUS EXTRACT OF PROPOLIS ON THE 

ENZYME DIHYDROFOLATE REDUCTASE. 480 

64. INTENSIFIES the PHAGOCYTOSIS. 

65. LOCAL ANAESTHETIC. 

66. MINERALISANT. 

67. NUTRITIVE. 

68. PHYTOINHIBITOR. 

69. PREVENTS and DIMINISH the ACUTE PULMONARY INSUFFICIENCY. 

70. PROMOTE BUILD-UP OF COLLAGEN and ELASTIN. 

71. PRO - OXYDANT. 481  

72. PROTECT THE BODY AGAINST RADIATIONS. 

73. PROTECT the BODY AGAINST the NEGATIVE BEE VENOM EFFECTS. 

74. STIMULATES MAMMALIAN TISSUE REGENERATION. 

75. STIMULATES THE REGENERATING PROCESSES IN THE LESIONED 

CARTILAGES 482 

76. STIMULATES THE REGENERATION OF BONE TISSUE. 483 

77. STIMULATES MITOSIS and ENHANCE PROTEIN BIOSYNTHESIS 484. 

 

 
480 Strehl, E.; Volpert, R.; Elstner, E. F. (1994)  -  Biochemical activities of propolis-extracts. 
III. Inhibition of dihydrofolate reductase, 
  in Z Naturforsch (C), Jan-Feb. 49(1-2),  pp.39-43 (abstract). 
 
Ethanolic and aqueous extracts of the natural compound propolis indicate substantial 
antiinflammatory functions as well as antibiotic activities in vitro and in vivo. The exact mode 
of physiological or biochemical mechanisms responsible for the medical effects, however, is 
all but clear. The standardization on the basis of quantitative determination of prominent 
components of these extracts have been substituted recently by simple biochemical model 
reactions including photodynamic properties. In this communication we report on the inhibitory 
activity of an aqueous extract of propolis on the enzyme dihydrofolate reductase. This activity 
may at least partially be due to the content of caffeic acid, as revealed by HPLC 
chromatography and comparative activity tests of representative ingredients of the propolis 
extract. This result may explain some of the protective functions of propolis, similar to those 
shown for several "non- steroidal antiinflammatory remedys", NSAIDs. 
 
481 Mackevicius,Lukas,  Cerniauskiene,L.R. (1997) 
482 Scheller, Stanislaw; Stojko, A.; Szwarnowiecka, I.; Tustanowski, J.; Obuszko, Z. (1977)  -  
Biological properties and clinical application of propolis. VI. Investigation of the influence of 
ethanol extracts of propolis (EEP) on cartilaginous tissue regeneration, 
  in Arzneimittelforschung, 27(11), Seiten 2138-40 (***-abstract). 
 
483 Stojko, A.; Scheller, Stanislaw; Szwarnowiecka, I.; Tustanowski, J.; Ostach, H.; Obuszko, 
Z. (1978)  -  Biological properties and clinical application of propolis. VIII. Experimental 
observation on the influence of ethanol extract of propolis (EEP) on the regeneration of bone 
tissue, 
  in Arzneimittelforschung, 28(1),  pp.35-37 (***-abstract). 
 
484 Scheller, Stanislaw; Nolewajka, E.; Panasiewicz, M.; Dziekanowska, D.; Tustanowski, 
J.; Stojko, A. (1977)  -  Biological properties and clinical application of propolis. IV. The 
action of ethanol extract of propolis (EEP) on cells cultured in vitro, 
  in Arzneimittelforschung, 27(8),  Seiten 1547-8 (***-abstract). 
 
An increase of total cell number was shown in the cell culture in vitro under the influence of 
ethanol extract of propolis (EEP). Addition of EEP to the nutrient medium of the cells caused 
a strong activation of mitoses. Besides, distinctly intensified metabolism of these cells 
expressed by a strong activation of NADH2-reductase was also observed. 
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78. STIMULATES NOSE MUCOSA. 

79. STIMULATES the CELLULAR RESPIRATION. 

80. STIMULATES the CYTOCIDAL ACTION of LYMPHOCYTES thus 

INHIBITING the GROWTH of TUMOURAL CELLS. Through this mechanism 

propolis DIMINISH the SIDE-EFFECTS of CHEMO- and RADIO-THERAPY. 

81. STIMULATES the DESINTOXICATION FUNCTION of the body (especially in 

the LIVER). 

82. STIMULATES the DRYNESS. 

83. STIMULATES THE ELIMINATION OF LOCALISED INFECTIONS. 

84. STIMULATES the IMMUNITY of the BODY. 

85. STIMULATES the INTERFERON PRODUCTION. 

86. STIMULATES the REGENERATION of EPITHELIUMS, ENDOTHELIUMS 

and CELL MEMBRANES. 

87. TONIC. INCREASES PHYSICAL and MENTAL ACTIVITIES.  
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Part VII. SYNTHESIS of PROPOLIS INDICATIONS 
 

 

13) Propolis indications in human and veterinary medicine. 

 

MOUTH-DENTISTRY 

           
Chronic peripheral parodontopathies Moniliasis 

Common chronic recurring aphtae Labial cyclic recurring herpes 

Ulceronecrotic stomatites Ulcer stomatitis 

Stomatitis after amygdalitis operation Glossodynia 

Carious lesions (against microflora)  

 

            

OTO-RHINO-LARYNGOLOGY 

            
Acute inflammations of the middle ear  Acute rhino-pharyngo-tonsilitis 

Acute tonsilitis Chronic allergical rhinitis 

Chronic allergo-infected hyperplastic 

  rhinosinusitis 

Chronic hypertrophic rhinitis 

Chronic hypotrophic rhino-pharyngitis Chronic laryngitis 

Chronic medium suppurating otitis Chronic otitis with acute mesotympanitis 

Chronic pharyngitis Chronic rhino-pharyngitis 

Chronic rhino-pharyngo-tonsilitis Chronic simple atrophic rhino-pharyngitis 

Cochleo-vestibular syndrome Diffuse external otitis 

External diffuse eczematous otitis Hypohearing 

Influenza infection  Mesotympanitis  

Osena Phonasthenia 

Post-traumatic pharyngitis Traumatic perforation of tympanic 

membrane 

 
 

OPHTHALMOLOGY 

 
Microbial inflammatory affections of the 

fore-pole of the eye 

Microbial inflammatory affections of the 

ocular annexes 

Ocular anexes burns Ocular anexes traumatisms 

Ocular burns Ocular traumatisms 

Virus inflammatory affections of the 

 ocular annexes 

Virus inflammatory affections of the fore-

pole of the eye 

 

 

 

PULMONARY DISEASES (PNEUMOLOGY) 

 
Asthmatic bronchitis  Bronchial asthma  Bronchiectasis 
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Influenza infection Non-specific chronic 

pneumonia 

Non-specific endo-

bronchitis 

Non-specific pneumonia Pulmonary tuberculosis  Tracheitis 

Chronic tobacco addiction Diseases of respiratory 

apparatus in cavalry 

Occupational diseases of 

respiratory organs 

After tracheal tubage   

 

 

DYGESTIVE APPARATUS DISEASES 

 
Constipation Subacute & chronic colitis 

Gastro-duodenal ulcer  

 

 

GYNAECOLOGY 

 
Cervix erosions Hardly healing wounds after 

gynaecological surgical operations 

Leucorrhoea Post-surgical vaginal sores  

Trichomonas vaginalis Vaginitis 

Vegetations  

 

 

 

 

SKIN (DERMATOLOGY) 

 
Bedsores Burns & scalds  

Burns induced experimentally in guinea 

pigs  

Chronic furuncles  

Cutaneous haemorrhages and lesions by 

different blood diseases 

Decubitus ulcer 

Eczema Epidermophyses 

Folliculites  Hydroadenites  

Hyperkeratosis  Intertrigo (infants) 

Lupus eritematosus  Neurodermitis 

Parasitory sicosis Pyodermites  

Radiodermatitis  Shank (calf) chronic ulcers  

Skin tuberculosis (adjuvant) Spots alopecia 

Skin cancer Total alopecia 

Tricophysis Trophic ulcer 

Verrucose  

 

 

 

RADIOLOGY & RADIOTHERAPY 
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Radiation induced lesions 

 

Radiodermatitis 

 

 

ONCOLOGY  

 
Tumors caused by some  external factors 

like viruses, bacteria, chemical 

substances, radiation etc. 

 

Tumors caused by weakening of the 

immune system. 

Tumors having as origin  epitheliums 

(skin), and/or endotheliums (mucosa) 

 

 

 

NEPHROLOGY, UROLOGY 

 
Secondary chronic urinary infections  
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Part VIII. PROPOLIS COUNTER-INDICATIONS 
 

14) Propolis counter-indications, adverse reactions, incidents. 

 
Propolis is NOT recommended to those persons who have an allergy485 to it. 

 
Here are some negative reactions possible to occur after propolis administration 

(internal and/or external): 

• contact dermatitis to propolis (raw or cream, ointment propolis) 

• cosmetic dermatitis after application of propolis creams, lotions etc. 

• bronchospasm during or after propolis inhalations 

• oral mucositis with ulceration (propolis tablets; chewable propolis) 

• occupational eczema to beekeepers (raw propolis) 

• sensitivity (mild local negative reaction) 
 

 

 
485 The percentage of propolis allergy is around 1-2%. 
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Part IX. PROPOLIS GENERAL USES 
 

Propolis general uses. 

 

HUMAN MEDICINE 
• as profilactic and/or curative natural remedy for hundreds of different 

diseases (see the indications list) 

• as strengthening of the immune system 

 

VETERINARY MEDICINE 
• similar uses as in human medicine; main area is treatment of wounds 

 

AGRICULTURE 
• Natural phyto-inhibitor against plant and seeds growth 

 

ENVIRONMENTAL MEDICINE & BIOLOGY 
• Studies related to environmental pollution 

• Protection against gamma radiation 

 

EXPERIMENTAL MEDICINE 
• Various propolis substances or propolis global extracts are used in many 

laboratory experiments like in Cellular Medicine, Microbiology etc. 

 

REMEDY INDUSTRY 
• Ingredient in api-phyto-aromo products 

 

FOOD INDUSTRY 
• Natural conservative ingredient 

• Mineral & bioflavonoids (vitamin P) supplement 

 

COSMETIC INDUSTRY 
• Sunscreen creams, lip balms etc.  

 

BEEKEEPING INDUSTRY  
• Beehives painting (internal and external) with propolis spray; external as 

repellent and as gamma radiation and light protection 

• Swarm "trap" product 

• Small hive reparations 

• to seal cracks 

• to reduce openings 

• Against pains and inflammation caused by bee stings 

 

WOOD INDUSTRY 
• Ingredient in conservative mixtures 
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ATOMIC WAR PROTECTION 
• Protection against the free radicals created by radiation 486 

 

 

 
486 During and after the explosion of atomic bombs in Hiroshima and Nagasaki, the bees 
found in their hives were among the survivors. 
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Part X. POSOLOGY (ADMINISTRATION) 

 

16) Propolis internal, external administration  
 

 Propolis being used also as cellular membrane protector, one may understand 

that in practice it is important to use several ways, several "vehicles" in order to reach 

the "targets": disharmonic cells, tissues, organs, systems.  

  

 There are two main ways of propolis administration: 

 

A) INTERNAL and B) EXTERNAL. 

 

A) INTERNAL ADMINISTRATION 

 

 1) Oral administration: 

  

a) as liquids 

• water propolis extract 

• tincture487 

• syrups (as in cough syrups) 

 

  b)  as semi-liquids 

• honey-propolis mixtures 

• propilen-glycol extract 

 

c) as solids 

• raw propolis (chewed than swallowed) 

• powder from raw propolis 

• granules 

• butter propolis extract 

• propolis tablets 

• bonbons 

• capsules 

• micro-encapsulated propolis extract 

 

2) Mouth preparations 

• chewing-gum 

• toothpaste 

• water extract (local use) 

• tincture (local use) 

 

3) For respiratory tract diseases 

• inhalations 

 

4) Intra-vaginal administration 

 
487 "A simple method to take propolis-alcohol tincture is to take a sip of 

liquid, and before swallowing, add the tincture. No dirty dishes! And no 

alcohol burn!" (Charles Andros, 1999). 
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• ovules 

• tablets 

 

5) Intra-rectal administration 

• suppositories 

 

6) Injections 

• intra-articular injections of aqueous propolis extract 

 

 

B) EXTERNAL ADMINISTRATION 

 

1) for eyes: 

• eyes drops (water extract etc.) 

• molecular mycellia for eye treatments 

• ocular remedy films 

 

2) for skin: 

• creams 

• lip stick 

• ointments 

• plaster 

• powder from raw propolis (combined with honey or olive oil for 

example) 

• lotions 

• solution 

• spray 

• soap 

 

3) for scalp's hair and skin 

• shampoo 

• soap 

• lotions 

 

4) for tissues 

• electro- and phonophoresis 

• ionotherapie 

 

The best dosage and rhythm for all above administrations can be well established 

by a good apitherapist and varies according to the disease, the patient's 

structural and functional characteristics. 

 

Thus, for propolis tincture 5-50% the dose can vary from 5 to 30 drops, three times a 

day, between meals, on a tablespoon of water or tea. 

 

Raw propolis (3-10 grams a day) can be swallowed after 5-20 minutes of chewing 

etc., etc. 
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PROPOLIS PREPARATIONS & PRODUCTS 
 

 Here is a list with the main propolis preparations and products possible to find 

on the market: 

 

Bombons Butter-extract (Fat-extract) Capsules 

Chewing-gum Creme Eye drops 

Granules from raw 

propolis 

Inhalations Lip stick 

Lotions Molecular mycellia Mouth water 

Ointment Ovules Plaster 

Propilen-glycol extract Propolis in Honey Powder from raw propolis 

Raw propolis Shampoo Soap 

Soft Propolis Extract Spray Suppositories 

Tablets Tincture Toothpaste 

Water extract Injections with water 

extract 

 

 

Here are some of the easiest to make propolis preparations: 

 

Water extract 

 

• Take 10 grams of propolis powder (see below how to make it) and mix it with 

100 ml. of clean and pure water (1:10). 

• Leave it for about 10 hours, but, if possible, shake the receptacle as often as 

possible. 

• After 10 hours, filter the solution; what is left can be used in alcoholic or fat 

extracts, or it can be chewed or swallowed as is the case with raw propolis. 

• The fluid which is obtained (the water propolis extract), has a taste and aroma 

specific to propolis and can be used in various ways: to drink, as mouth water 

(combined with a few drops of essential oils + herbal extracts), to gargle in 

throat related diseases, or in external applications (eye drops, bath etc. 

 

Butter-extract (Fat-extract) 

 

This is a well-known preparation among Russian apitherapists. It has been used by 

Russians successfully against tuberculosis. 

Here it is how you can make this preparation: 

 

• Take 100 grams of propolis powder and mix it with 800 grams of butter. 

• Warm up this mixture in a water-bath at 40-45° Celsius maximum and stir 

until a homogenous mixture is obtained. 

• This homogenous mixture, when still warm, is transferred to a large flat plate 

(as for cookies) in order to cool it down. After the final mixture is cool 

enough, honey can be added on top of it, and it can then be portioned in 

smaller "cookies" with the help of a knife. Each such cookie should weigh 

about 5 grams. 
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• For a general treatment, if not otherwise advised 4-8 such "cookies" , can be 

taken each day, between meals 

 

Propolis tincture 

 

  The tincture is the most common propolis preparation, easy to make by 

everyone and having maximum therapeutic effect. Also, starting from the tincture, 

soft propolis extract can be obtained and from this, hundreds or even thousands of 

other preparations and/or products can be made… 

 Let's see how a tincture can be made… 

• Take 30-40 grams of propolis powder and mix it with 70 ml. of  

90 - 96% alcohol. Leave for a minimum of 14 days, in a dark, cool place (not 

in refrigerator), but stir also 3-6 times per day, or find a mechanical way to do 

this automatically. It is important to allow the alcohol molecules to come into 

contact with as many propolis compounds as possible, in order to extract them 

from the "solid" mass. 

• After two weeks (the longer the better) the solution can be filtered; the liquid 

portion should be stored in a dark green or dark brown bottle in a cool, dry and 

dark place. 

• What we have now obtained is a propolis tincture of about 30% (if you wish to 

know the exact percentage, you need to know how much wax and other non-

soluble in alcohol compounds have been in the propolis to begin with); the 

help of your local pharmacist may be very valuable here. 

• The non-soluble remainder of the propolis should not be thrown away because 

it still contains good active compounds, especially if your extraction has been 

a short one (two-three weeks), and/or you didn't stir the initial solution too 

much. This mass of propolis, left after the first extraction, should be mixed 

again with "fresh" alcohol, in a proportion of 1:10. This mixture can be left in 

place for another 2-3 months; after this period of time, you can repeat the same 

procedures as above (filtration, storage etc.). The final solution, in this second 

extraction can also be called propolis tincture, but its quality is usually lower 

in comparison with that obtained initially; this second-grade tincture can 

contain about 3-6% propolis substances; again, ask your local pharmacist for 

help in obtaining precise measurements.488 

• Since this second-grade tincture has more "heavy" substances it can be used 

for external administration and/or for beekeeping uses ("painting" the hives in 

spring as a hygienic measure, to attract "wild" swarms, to "wash" your hands 

before opening your hives, after accidental bee stings etc., etc.). 

 

 

 

 

 

 
488 If your local pharmacist is out of town, and you wish  to find out precisely how much propolis you 

have in your tinctures, you can do the following: a) take precisely let's say 10 grams of tincture (first or 

second grade); transfer this quantity of solution to a flat plate; b) let it stay for 2-4 hours until all water 

and alcohol are evaporated and the solution turns slowly into a solid; c) insert the plate in your freezer 

until it becomes brittle; d) scratch the pure soft propolis extract and measure its weight  precisely. This 

final weight will be the percentage of your soft propolis extract in the alcohol solution (tincture). 
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Mouth Wash 

 

 Use a combination of water propolis extract (80%) + mineral water (15%) + 

1% soft propolis extract + 2% essential oils (mint oil, eucalyptus oil, rosemary oil, 

sage oil, lavender oil etc.) + honey (2%). 

 

 Capsules 

 

 The capsules are good for "fancy" people who can not take our bee products as 

they are, in their natural form. Also, the capsules are OK for big pharmaceutical 

companies which already have a very large "market". 

 You have here at least three options: 

a) to insert in the empty capsules raw (crude) propolis + some rice powder to 

keep the active water content very low); 

b) to insert soft propolis extract, mixed with some honey; 

c) to insert butter propolis extract. 

d)  

What you need to do is to find and buy in large amounts the empty capsules + 

the related "technical" devices. 

It may be expensive to buy these "tools", but you may get good contracts. The 

only thing is that, in order to be efficient, from the financial point of view, you will 

need a lot of customers and a lot of raw propolis for processing in your laboratory. 

 

Eye drops 

 

 Take water propolis extract add 1% soft propolis extract489. 

 

 If desired add 1-2% honey. 

 

 Start with 1 drop; wait for 2-3 hours, then use 2 drops per eye, than after 

another 3 hours try 3 drops. Stay with 3 drops, 3 times a day, until the desired effect 

occurs, then come back slowly: 2 drops, than 1 drop 3 times a day. 

 

Powder from raw propolis 

• take raw propolis and break it into pieces which are  as possible; 

• insert this raw granulated propolis into your freezer for 1-2 days, 

until it becomes brittle; 

• after 1-2 days, use a strong coffee grinder type tool,490 in order to 

obtain a very fine powder; 

• propolis powder thus obtained can be stored in a dark brown or 

dark green bottle, in a dark, dry and cool place; 

 
489 Use a soft propolis extract containing a little water; alcohol evaporates first, water next; so, do not 

wait until your soft propolis extract becomes as a "stone", but take and use it when it still has the 

consistency of  thick "chocolate". 

 
490 These types of tools (coffee grinders), used for propolis, turns hot very easily, as propolis is a sticky 

substance; as a result, check the temperature of your grinder as often as possible and/or use it for short 

periods of times, several times. 

 



 

 

88 

• this propolis powder can be used later to make ALL other propolis 

based products. 

 

Inhalations 

 Here you can use at least two types of inhalations: 

a) insert 30% propolis tincture, 10-30 drops, into a litre of almost boiling 

water; inhale the vapours for about 3-5 minutes, then repeat after a short 

pause, if necessary; 

b) use specially manufactured inhalations devices; insert in the almost boiling 

water a tablet specially manufactured for inhalations; this tablet should 

contain the soft propolis extract obtained already by you, mixed with non-

allergic substances491 specifically made for tablets,  

 

Propolis in Honey 

 This is very simple to make. Here you have at least four options: 

 a) add 2%-30% soft propolis extract (obtained from propolis tincture) to 

honey; 

c) add 2-30% propolis powder to honey; 

d) add 2-10% butter propolis extract to honey; 

e) make a mixture of all above three preparations492 and call it your "propolis 

elixir"; keep the secret related to the ingredients and their concentrations… 

and get rich!!! 

 

Spray 

This is also very easy to make. 

a) get first enough propolis tincture about 10%; 

b) empty a spray container, wash well than dry it; 

c) insert the propolis tincture in the container493. 

 

These sprays should contain only normal air, and not other gases. After a 

period of time of non-use, the external opening of the spray may get blocked 

by the propolis; if you press several times and/or agitate the container, the 

alcohol from the solution will dissolve the propolis "clot" and the 

communication with the exterior will be re-established. 

 

Soft Propolis Extract 

• take propolis tincture, as much as you want; 

• spread it on a flat surface 

• cover it with a cotton gauze 

• let the alcohol evaporate by itself (1-2 days will be required) or use a hair 

dryer; orient the hot air stream parallel with the plate and do not aim it 

directly on your solution. 

 

 
491 Ask your pharmacist for help here also. 
492 Such a mixture will contain all possible propolis active compounds, so it should have the maximum 

therapeutical effect. 
493 If you want to do this on a commercial scale, you will of course use  normal spray containers from 

local companies which supply sprays. 
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One other possibility, in well equipped laboratories, is to use special vacuum 

devices. 

For our home pharmacies the above methods are OK anyway. 

 

Plaster 

 Buy normal plasters but without the "active" part. 

 Replace this active part with soft propolis extract mixed with 10-15% alcohol. 

 

Ointment 

 Use soft propolis extract 10% in a classical ointment base, for example in a 

Calendula ointment.  

 The final ointment can be inserted in containers specially made for ointment. 

 Keep them in a refrigerator. 

 

Creme 

 Use a classical creme, a cosmetic type creme for example. 

 Here you could add only 1-2% soft propolis extract. 

 In this case and for ointments too, it is essential to test for allergy before 

applying it on the skin! Remember that 1-2% of the people are allergic to propolis. 

 

 To make all above preparations you need: 

• high quality propolis; 

• a good scale; 

• a perfectly clean laboratory, at "pharmacy" standards, made of at least 

three rooms (first room for raw materials, second room for processing, 

third room for storage); 

• good co-operation with your local pharmacists and medical or 

naturopathic doctors. 

 

Start with preparations for your own use, made in your home laboratory. 

If everything works OK, you can start thinking at larger projects later … 

 

   Remember that, as the Chinese proverb says, the road of 10,000 li begins with only 

one… 
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