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FOREWORD

The issue of a beekeeping book or having in any way connection
with apiculture is now also the interest of specialists others than
professionals. This is due to the new direction of people of our epoch
towards a more complex use of the natural products.

Bees offer a large scale of processed products used in food in-
dustry and also used in order to keep up man’s health.

The anthology of texts entitled “Propolis” appears in the series
of APIMONDIA Publishing House issues which refer to scientific works
on apiculiural themes issued in booldets, reports presented to some in-
ternational symposia or in the Scientific (Biennial) Bulletin of API-
MONDIA. The present book gathers the reports on propolis presented
in the symposia of apytherapy organised by the International Fede-
ration of Apicultural Associations, held in Bratislava in 1972, Madrid
in 1974 and Bucharest in 1976 as well as articles issued in the last years
in apicultural literature, in biochemistry, biology, technology etc.

This book is among the publications referring to the origin,
composition and processing of hive products and also to their use in
everyday life. Also, in the Publishing House of APIMONDIA Inter-
national Institute for Beekeeping Technology and Economy, the follow-
ing works were translated and recently published: “Honey and Other
Natural Products” by the American doctor D. C. Jarvis and “Pollen”
by the PFrench engineer Alin Caillas. Both represent o long study and
experimentation performed by the authors who clarified some aspects
connected with the structure and conversion of hive products as well
as of other natural products. “Apitherapy to-day” is a third one, aiming
also to provide ample information for the consumer’s use. Thus, in
such series with monographic character, this wvolume about propolis
is included, being considered a hive product less studied and thus less
known by scientists. It is nevertheless highly appreciated due to its
ben;ji_cial applications both in the life of the bee colony and in popular
medicine,



The APIMONDIA Publishing House wanted also to completely
present this very old and common product of empirical practice, product
which is now recommended with authorized scientific indications.

We could thus explain the presence in the pages of the book of
some heterogenous materials. By publishing them in their original form
we understood to give the producers on the one hand and the practi-
tioners in the domain of chemistry, pharmacy, medicine on the other
hand, a document and information which should cast a view on the
present stage of knowledge concerning propolis as well as its broad
prospectives.

We are convinced that the publishing of ihis book will contribute
to the spread of theoretical and practical knowledge about propolis. In
the same idea we belive that informmations and documentary referen-
ces which our publication contains will stimulate the approach of further
studies and research work meant to clarify the less known aspects of
propolis — natural bee product, which helped to a larger use and effi-
ciency for people.

President of APIMONDIA
Prof. Dr. Eng. V. HARNAJ



l. GENERALITIES

PROPOLIS
A. CAILLAS
FRANCE

All beckeepers know propolis as a by-product of the hive : but this
is not entirely correct for as we will see and whose omigin use shall
learn with this substance the bees glue all parts of their shelter that are
more or less moveable, stop up gaps and consolidate everything that
appears to be less solid.

The name “propolis” is the result of combining two terms, Latin
and Greek : pro, which means “in front of” or “before” and polis which
means “fortress”.

In regions where the lemperature is quite high and in order to
protect themselves from some of their enemies, honey bees build genuine
barriers of propolis behind the entrance to the colony, and fortifications
means o hinder the passage of enemies.

Propolis is also used by the bees for gluing the frames one to ano-
ther, to the great inconvenience of beekeepers when manipulating their
colonies. It is also used for varnishing the interior walls of the hive.

It has a two-form origin :

1) An internal origin. According to the German researchers
KUSTENMACHER & PHILLIPP and WECK and some others, propolis
nright be a resin residue coming from the first phase of pollen digestion
in a small organ placed between the sac and the lower gut.

All cells, and especially the newly built ones, are varnished with
this internal propolis before the queen lays eggs in them : this results
from the experiments of Dr. BRUNNING.

The greatest quantity of propolis produced by the bees seems to
have this origin.

It can be easily recognized under the microscope because of the
pollen grains it contains.



2) The second origin of propolis is external. In former times litile
was known about it. Bee researchers believed that the forager bees
harvested propolis only from tree buds, particularly from poplar and
alder. Tt has been found however that they harvest it also from other
trees since propolis has been found in hives in places where there are
neither alders nor poplars. It is well known by all apiarists that the
hives placed in forests have more propolis in them than those on the
plain.

Composition

Propolis, not being a determined substance, has no chemical
formuda.

As the author of this paper demonstrated in a lecture in the Aca-
demy of sciences in Paris, delivered on November 26, 1923 by prof.
BOUVIER, propolis is not a balsam but a resin made out of a multitude
of different substances which may be isolated by solventation. The only
interesting paper which exists about this subject is entitled “An Investi-
gation of Canadian Propolis Grem”, issued in the Canadian journal “The
Canadian Chemistry” : under the signature of M.T.P. GLADSTONE-
SHAW, expert-chemist, in 1925.

It is not possible to give details in this paper about this interesting
study but it is quoted as reference.

Combs Contain Propolis

We have seen that propolis is a sort of cement used by bees to
consolidate different parts of the hive ; what is even more surprising is
the fact that they also use propolis to strengthen the natural combs
adding it to the wax they secrete.

For a long time, people believed that these combs contained only
pure wax. It was proved that it ds not so: the reality is these combs
also contain propolis and pollen. We emphasized this point of view in
a paper which was presented by prof. VAYSSIERE from the Natural
History Museum, on May 8, 1944.

Natural combs contain about 90—950/, pure wax and 5—10¢/, pno-
polis which is added at the time the combs are built along with a con-
siderable amount of pollen grains. These could even come from propolis
which alwavs contains pollen, no matter where its origin.

Harvesting

Propolis can be harvested by the beekeeper only by scraping the
walls of the hive when changing hive equipment, or when replacing
frames ete.

It is recommended that one should work at low temperatures
because then, the propolis is brittle and it may be easily removed from
the surface.
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The amount harvested per hive depends on many conditions. The
race of the bees is one of them : some bees colleet much propolis, others
little.

On average one may count on a arop of 100—300 g per hive.

The Use of Propolis

In general, the majority of the beekeepers who do not use pro-
polis, do not pay any attention to it. Im my opinion they are not right,
because they could obtain, firstly, by simply melting it a special wax,
called by the late PERRET MAISONNEUVE, propolis wax. Thus, propolis
wax is ductile, soft and may be used as a putty. Secondly, when dissolv-
ed in hot aleohol, propolis is an excellent varnish which will protect
hives or prevent rusting of metal instruments used in laboratories,

Propolis was also used in former times in medicine., During the
Boer war, at the end of the last century, dressings treated with propolis,
protected wounds from gangrene : The physicians PARVEL and MEYER
highly praised it in medical journals, after having experimented it in
hospitals.

Such successful results were obtained during those times because
this product is itself an antiseptic and it helps the formation of new flesh
tissue.

The author has recently obtained a licence for using prepared pro-
polis, in beauty creams and cosmetics.

Propolis as medicine

H. A, SAVINA and F. T. ROMANOV from the physiopathology
section of the Veterinary Institute from Kazan, have prepared an oint-
ment for use in the treatment of cuts, abscesses and wounds in animals.
The method of preparing lies in mixing 100 g vaseline or animal fats,
boiling, cooling to 50—60°, addition of 10 g of propolis, heating again
at 70—80°, stirring for 8-—10 minutes and covering the whole mixture
for 8—10 minutes. I't should then be filtered through a fine sieve. It is
ready for use immediately after cooling.

This ointment has also been used for external ulcerations and on
burns. Propolis is also used in dentistry in 2—4¢/, semi-fluid solution.

One of my colleagues has marketed a plaster with propolis (poul-
tice) which gives excellent results in cases of corns. This plaster also
removes warts.

Propolis and Stradivarius

In an issue of the Portuguese apicultural journal “As Abelhas”,
there is an article in which Dr. Erich KNOPF says that he studied the
characteristics of propolis from different sources and their use in the
manufacture of varnishes for violins. This doctor is sure that the violins
built by the famous Stradivarius have exceptional qualities due to the
propolis harvested by the bees from the Cremona region.



Beekeepers’ Dermatosis

There is still very little known about this allergy but it is very
unpleasant for those who have it. Tt can be caused by food, perfumes,
pollen, sun, in fact a multitude of things, The allergy has different symp-
toms which appear especially on the surface of the skin or on the mu-
cuous membrane.

Some beekeepers become allergic to propolis. This is the beekeepers’
dermatosis. It resembles eczema and it is manifest in the form of red
spots and itching. The skin gets dry and it also becomes chapped.

The affected regions are the hands, bhe face, or the head if the bee-
keeper touches these parts.

As a remedy, oil is recommended and all sorts of other efficient
treatments. But the true healing was discovered by a beekeeper from
Erevan : the chemist must prepare two parts of ammonia to 8 parts of
glycerine in a flask. First, one must wash his hands with soap and water
to remove the propolis. Then one has to rub his hands with the above
mentioned solution.

People know that ammonia dissolves propolis. The skin goes yel-
low, but this can be rinsed off.

FRCM THE HISTORY OF PROPOLIS

Z. A. MAKASHVILI
USSR

The healing characteristics of propolis have been well known from
olid times.

Propolis was used especially in antiquity, in Egypt. There, some
thousand years B. C., propolis was very well known to the priests who
had monopolized medicine, chemistry and the art of mummifying corpses.

The fact that propolis was also known to the old Greeks is demon-
strated by the very Greek name of it.

There is an ancient reference which alludes to propolis. The famous
Greek philosopher Aristotle, wishing to closely study bees’ activity, built
a transparent hive. But the bees did not want to reveal their “secrets”
and they covered the inside transparent wall with a dark substance,
probably propolis. (From the book by Hilda G. RANSOM “The Sacred
Bee”).

The origin of propolis was the subject of a polemic between two
‘Roman. writers — Plinius and Dioscorides. The first, head the opinion: that
bees harvest propolis from the resin of willow buds, of the poplar, wild
chestnut and other plants and the other writer assumed that bees harvest
it from styrax. Data about propolis also appear subsequently, in the
works of Gallen and Varro.
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Abu Ali ibn Sina (Avicenna) distinguishes two kinds of wax in his
well known work “The Canon of Medical Science’” — the clean and the
black wax. The clean wax is that which composes the combs walls where
the bees rear the brood and store the honey, and the black wax is the
filth of the hive.

It is clear enough that “the black wax” 4is propolis, which after
Avicenna’s testimony “has the characteristic of eliminating the spikes of
the bolts and the stakes. It also rarefies, cleans and soaks”. He also wri-
tes that “by its strong smell, the black wax makes you sneeze”,

Along with other hive products, propolis is often mentioned in the
Georgian medical treatises from the XIIth—XVth centuries. Here is an
abstract from the Georgian book of medicine “Carabadini” (the author —
Zaza Fanaskerteli — Titzishvili) in which the author proposes a device
against mouth cavity swelling and against dental decays. It is prepared
as follows : arsenic, red lentil, yarrow, wood germander, all crushed and
passed through a sieve, and added to propolis. Then you add one spoon of
olive oil and one spoon of honey.

These all are mixed and have to be put on the decayed tooth.

It is also interesting the fact that the Georgian lexicographer Sul-
han-Saba Orbeliani (1658-—1725) in the XVIIth century gives an expla-
nation in his encyclopedic dictionary, acconding to which “propolis is a
substance similar to the wax from the bottom of the hive”.

In folk Georgian medicine, they used ointments with propolis to
cure some diseases.

There was the custom of placing a propolis cake on the belly but-
tons of the new born baby and. also they rubbed children’s toys with
propolis, o

The popularity of propolis can be accounted for not only by the
ethical observations of “doctors” who were empiricists, but also by the
fact that the beekeepers would gather it in great quandities, because
Georgian bees use much propolis, especially on the walls of the hives, on
the frames and on the inner cover.

A Georgian treatise of empirical medicine from the XVIITth cen-
tury, recommends the use of propolis in cases of haemoptysis. “One has
to take propolis grains having the size of a pin’s head, for a couple of
days — 3 pieces, in the morning and in the afternoon”.

In the last few years, a commission for the study of Georgian ortho-
dox medicine has established that the therapeutic values of propolis are
still used at the present time in orthodox medicine. This knowledge was
originally propagated by word of mouth from generation to generation
and it was often kept as a secret.

Here are some folk recipes : .

A heated propolis cake is applied on the sick place in the case of
pains caused by cold. In the case of-rheumatic pains to the extremi-
ties, a heated propolis cake is applied on the painful region. The pro-
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polis cake must be wrapped in a warm cloth and left in place for the
whole night.

In cases of furunculosis, a thin heated propolis cake is applied on
the furuncle, which begins eliminating the pus in a short time.

In onder to get rid of corns, one first deeps his feet in warm water,
then puts a thin layer of heated propolis on the corn, and then bandages
the foot.

DEFENDING THE BEE TOWN
A. B. NIKOLAEV
USSR

The interest in propolis stems from very anciemt times; its very
denomination (Pro — “in front of” or “before” and Polis — “town”)
shows that for the hive — “the bee town” — propolis is a defence wall.
Indeed, when unexpected guests come to the hives — insects, snails,
lizards, mice, frogs — to rob honey, then the bees, after having killed
them, cover them with propolis. The corpses so covered are transformed
into mummies and never decay. In order to prevent the access of these
visitors, the bees use propolis for repairing and building.

They stop all the gaps and holes with it, make the entrance of the
hive smaller, level the different ruggednesses from the inside of the
hive. That is why propolis is also often called bees’ glue. The bees also
smear the cell walls of the comb with propolis, before the queen lays
eggs in them which ensures a good disinfection of the hive, By covering
the inside walls of the hive with propolis, the hees are thus protected
from cold in winter and from excessive heat in summer (in the above
mentioned case the propolis is used as a thermic insulator).

Propolis is one of the most valuable of apicultural products, but
its chemical composition is still insufficiently known. Propolis is a resin,
being dark green or brown in colour, with a pleasant flavour of poplar
buds, honey, wax and vanilla buf it can also have a bitber taste. When
burnt, it exhales a smell of aromatic resins of great value. Propolis con-
tains about 559/, resing and balsams, 309, waxes, 100/, etheric oils, and
59/, pollen. These components are rich in vitamins and minor elements.

The resins and balsams from propolis contain cinnamic alcohol,
cinnamic acid, and tannant substances.

In propolis, there has been discovered a salivary gland secretion
of the bees as well as other accidental components.

From older times, they thought that bees collected propolis from
the buds and branches of poplar and willow as well as from the buds
of birch, alder, horse chestnut, elm, from some herbs, and occasionally
from the buds of pine and spruce fir. This hypothesis is also supported
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by contemporary beekeepers. But there are also other opinions that
bees collect the resin secretions of the buds and small branches, only
when the pollen of flowers is insufficient and the bulk of propolis is
processed by bees as a by-product during the digestion of pollen. It is
known fact that the husks of pollen contain oﬂy and 'balsam substances,
resins included.

These substances prevent the wcontent of the pollen grain from
structural glteration under humid and in other unfavourable condi-
tions. When the bees prepare food from pollen for their larvae, they
put aside the undigested part, that is, the balsam resinuous substances
which are deposited in the form of propolis drops. These are used after-
wards for the needs of the hive. I is probable that bees collect pro-
polis using both methods as stated above. Tt is enriched by the addi-
tion of a digestive ferment, and then processed by a lactic fermentation
in their digestive tracts.

In order to obtain the cleanest and best propolis, without any
alien mechanical additive, it has to be collected in summer when the
bees finish their main honey flow. In one season, one may wobtain 100—
150 g propolis from each hive, and for the experienced beekeepers, who
can stimulate the bees in this activity, they may succeed in obtaining
even 400 g of propolis per hiwve.

The economic value of propolis is very @mpontant. On the technical
side propolis is the maw material for obtaining some fine varnishes for
furniture and stringed musical instruments. It is a known fact that Stra-
divarius used to varnish his violins with propolis. The resistance of the
varnish that has the addition of propolis is so great, that the varnished
surface is not destroyed even when boiling water is poured on it.

The therapeutic characteristics of propolis have been well known
for a very long time. This is explained by its very pronounced microbial
charaocteristics.

Propolis was used effectively on wounds by doctors during the
Anglo-Boer war, and during the World War II it was also used in
hospitals.

In folk medicine, the use of propolis is widely known especially
for the treatment of corns. People inhale propolis in cases of affections
of the respiratory tracts and of the lungs. It is also efficient for burns
and angina.

From 1969, orthodox medicine in U.S.S.R. accepted the use of
“Propolis-300/,” (300/, alcoholic solution of propolis). It is produced by
the pharmaceutical products plant in Tallin.

“Propolis 30" is recommended as an external remedy for the treat-
ment of chronic eczema, of dermatoses, burns ete. Propolis products, as
therapeutical agents, can be applied according to a physician’s recom-
mendation.
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ANALYSIS AND CONSIDERATIONS ON THEORIES
CONCERNING PRODUCTION OF PROPOLIS

' J. CIZMARIK, M. MACICKA, 1. MATEL
CZECHOSLOVAKIA

In the early days of beekeeping practice, propolis was usually con-
sidered to be beeswax. Later on, when the natural history of the honey
bee has been investigated, it was found that propolis was a building and
protective material with which bees plug the cracks in the hive, and
that it also has other characteristics than beeswax. At that time the
question arose : which is the composition of propolis ?

The first theories about the composition and origin of propolis
were very primitive but as new knowledge about the life of the bees
was acquired the previous has had to be rejected. At present there are
only suppositions along the road leading to the theories about the com-
position of this bee product.

Nowadays, two thecries have been advanced concerning the com-
position and origin of propolis.

According to the first, bees collect propolis from the resins and
secretions of buds and from the bark of mesinous and deciduous trees
around the apiary. The supporters ¢f this theory hold that bees collect
propolis in the following manner : first, they remove by means of their
manidibles a piece of resin or secretion, which they then proceed to pro-
cess by the same mandibles, Next, propolis is processed by the fore-
legs, then transferred to the midleg, and finally, into the basket on one
of the hind legs. The bee thus forms pellets just as with pollen. With
this load of resin, the bee flies back to the hive where other bees take
the pellet and use it where necessary. Major supporters of this theory
include ROSCH, EVENIUS, BERLEPSCH, CIESELSKI, and others.
Because Dr. ROSCH was the first to suggest this theory it was acknow-
ledged as ROSCH’s theory about the composition and origin of propolis.

In 1907, Dr. KUSTENMACHER advanced the theory that propolis
was derived from pollen grains. According to him, worker bees ingurgi-
tate pollen and accumulate it in one of the section of the intestine Chy-
lus magen — which he calls the “pollen stomadh”. The process of the
formation of propolis begins by the absorption of a great quantity of
water in pollen. The pollen grains swell as they absorb a quantity of
water 5 times greater than their weight, breaking after. Plasma leaks
from them, which bees use as food for the young bees which feed
brood. From the husks of the pollen grains, a balsam is produced which
bees eliminate as 2—3 mm drops. According to Dr. KUSTENMACHER
thig balsam is the basis and essence of propolis.

But not all pollen grains are of the same quality and some of them
do not break even when swollen ; hence they are a worthless stuff as
food and bees try to eliminate them. Because of its lower specific den-
sity, this wcnthless stuff reaches the inferior section of the intestine
where it combines with the balsam. By wagging movements of the
“pollen stomach” the worker bees eliminate and store on the walls of
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the hive or in cracks the mass of balsam and the undigested pollen
grains. There, a yellow-reddish mass is formed which solidifies. Before
having solidified completely, bees add to it — incide the hive — dust
and mechanical impurities which make the stuff have a certain con-
sistence allowing it to be carried from place to place.

Consequently, according to Dr. KUSTENMACHER, propolis is pro-
duced from the outer of pollen grains, which bees blend with wax, with
other additional materials — especially of pallen type, and with impu-
rities in variable quantities. “In spite of close watching, I have seen no
bee collecting resin from buds and therefore such an idea is beyond my
belief” says the German researcher in conclusion of the account on his
investigations.

It is obvious, the theory of Dr. KUSTENMACHER concerning the
production and derivation of propolis is fundamentally different from
that of Dr. ROSCH.

Actually, all the other concepts which have been adwanced so far
about the production and derivation of propolis are in principle similar
in detail to the first or second theory. But which is the correct one?

The fundamental principles of apicultural science have up to now
supported or invalidated parts and details of both theories; consequ-
ently, it is necessary to consider and examine them objectively., Accord-
ing to recent knowledge, and on the basis of the results obtained, a new
more objective theory about the elaboration and production of propolis
has emerged.

Let us approach at least a few aspects of the two theories. As a
basis for examination and consideration we could refer to the partial
results obtained from the study cf the chemical composition of propolis.

If propolis were formed on the basis of pollen as assessed by Dr.
KUSTENMACHER, it should include more nitrogen and lipid substances
and sugars such as are found in pollen in relatively great amounts. But
the results of the chemical analysis of propolis obtained so far do not
confirm this. Neither were found in propolis, other substances which
exist in pollen ewven in small quantities. Also invalidating this theory
are physiological, morphological, biological and anatomical evidence
which have been singled out by HAYDAK, EVENIUS, and ROSCH —
which we do not specifically mention in this paper.

The investigation of propolis made of late have produced much
objeative evidence in support of Dr. ROSCH’s theory. The study of the
chemical composition of propolis showed that this theory is more
thoroughly grounded and much closer to reality.

Most significant is that according to this theory the substances
which have been ascertained to exist in propolis are surely found in one
or several plant species which bees visit, whose secretions could be
potential sources of propolis.

But of paramcunt importance is the fact that in the present stage
of knowledge the honey bee is ascertained to take an active part in
producing propolis; by means of its glandular secretions, and from
vegetal sources the bee produces propolis as it is found by the beekeep-
er, in the hive. This agssertion attests to the fact that most flavonoid
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substances identified in and isolated from propolis were found as free
substances as aglucons not glycosides, just as in wvegetal matter. Hence,
the bee must have a substance of decomposing glycosides in their major
components which it subsequently processes to obtain propolis and food.
It is the experts in biochemistry of the honey bee who will identify
this substance and its chemical composition. A solution in this respect
would be an important step forward in elucidating the composition
and origin of propolis.

As the results above show there is still much to be done to esta-
blish the composition of propolis, a debated problem for which solution
apicultural science is still searching. As one of the possible methods to
be used in this respect we suggest analysis with isotopes, a method which
imposes no difficulty — either systematically or materially,



Il. CHEMICAL COMPOSITION OF PROPOLIS

CHEMICAL COMPOSITICN OF PROPOLIS, ITS ORIGIN
AND STANDARDIZATION

S. A. POPRAVKO
USSR

The future success of propolis in daily practice depends upon a
knowledge of its chemical composition, the biological activity of its dif-
ferent components and being able to standandise it as a product.

At the Institute for Chemistry of Natural Compounds under the
co-ordination of the U.S.S.R. Academy of Sciences, a thorough study
for these problems was conducted ; the results are presented in this
report.

Chemical Composition

In the last few years, considerable progress has been achieved
in obtaining a knowledge of the chemical composition of propolis. Up
to the present, we know the chemical structure of 18 components of
propolis and 11 of them have been isolated and identified in our labo-
ratory. We give below these components which make up at least 1/3
of this substance, dissolved in alcohol. The main components of pro-
polis are flavones (1—4), flavonoles (5—10) and flavonones (11—13).
There was also identified a terpene from the group of caryophyllene
— o-acetoxy-betulenol (15) and an aromatic aldehyde-isovanillin (16).
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Flavones
(1) Rt = HR = H (chrysine)
(2) R2 = Me,R = H (tektochrysine)
(3) Rl = HR = OMe
(4) R = Me,R — OMe
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