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WELCOME
FROM THE PROPOLIS 2016 – CONFERENCE CHAIR
Dear Colleagues,
I would like to welcome you to what I hope will be the first of many
conferences on apiceutical research.
Our focus in this conference is on propolis which is by far the most
complex material produced by bees. This fascinating material
provides a unique insight into the interaction between the honey bee
and its environment and is of great interest to both natural products
chemists and bee biologists and potentially of interest to the medical
profession.
Despite many years of research it is still far from being completely understood. With so much activity
on research into this material throughout the World it is time for a more unified approach to apiceutical
research. Although there are large conferences which incorporate sessions on bee products, in these
conferences this topic is dwarfed by the much larger issues concerning beekeeping itself.
Honey has a high status in medical treatments but propolis is still outside the medical mainstream. This is
despite there being so many indications that it could be valuable in the treatment of neglected diseases,
bacterial infections, wound healing and cancer, to name but a few indications. In addition, in these days of
colony collapse disorder there is the question of its exact benefit to the bee itself.
Thus, if successful, this will be an inaugural event for a more focused forum for apiceutical research.
I am delighted to welcome you to Glasgow!
Dr. David Watson, University of Strathclyde
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USEFUL INFORMATION
CONFERENCE VENUE

The Technology and Innovation Centre
University of Strathclyde
99 George Street
Glasgow, G1 1RD

REGISTRATION DETAILS
All delegates will receive their name badge,
conference documents, pre-booked tickets and
all relevant conference information upon arrival at
registration on level 3.
The registration and information desks will be open
at the following times:
Thursday 16th June
Friday 17th June

07:45 – 18:00
07:45 – 17:35

SECURITY
Your name badge must be worn at all times
otherwise you will not be allowed entry to the main
conference sessions.
SPEAKERS
After you have registered on level 3 you must upload
your presentation directly to the PC on the level 1
Auditorium. You must upload your presentation at
least 2 hours prior to your session start time. If you
are presenting in the first session of the day, you
should be at the venue at least half an hour prior to
the session start time to upload your presentation.
There will not be a speaker preview room available
at this conference, however there will be a
technician on hand to assist should you require help.
POSTER PRESENTERS
Posters will be located next to Registration on
level 3 of the conference venue. Posters must be
A1 Landscape and can be hung up from 08:00 on
Thursday 16th of June and must be removed by 16:05
on Friday 17th of June. Velcro will be provided.
Your poster number in the programme must
correspond to the number on the board.
The poster session will take place on Thursday 16th
of June from 17:45 – 18:45. Posters can be viewed at
refreshment breaks and during lunch.
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EXHIBITION
We would like to thank B Natural for
supporting the Propolis 2016 Conference
as an exhibitor. The B Natural booth will be
located across from Registration on level 3.
WI-FI ACCESS
The conference is providing Wi-Fi access free
to delegates. Please see the registration desk
for the password and log in details.
CERTIFICATE OF ATTENDANCE
A certificate of attendance will be emailed to
all participants following the conference.
CATERING
Catering points will be located on level 3,
alongside registration and the posters.
If you have a special dietary requirement
and requested a special meal at the time of
registering, please advise the catering staff
who will attend to your needs.
PROPOLIS CONFERENCE DINNER
The conference dinner will take place on
Thursday 16th of June at Ross Priory on the
banks of Loch Lomond. Coaches will pick up
from outside the front door of the Technology
and Innovation Centre at 18:45hrs and will
travel around 40-45 minutes to the venue for
dinner. Coaches will return at 10:30hrs.
Delegates who pre-booked a ticket for the
dinner during the registration process will
find their ticket in their registration pack.
If you have not pre-booked a ticket please ask
at the registration desk if you can be added to
the waiting list.

FEEDBACK
A survey will be sent out to you electronically on the last
day of the conference which we would encourage you to
complete. This will allow us to develop future conferences
and to ensure that all your learning objectives are covered.
CONFERENCE GUIDELINES
Delegates are advised that they are not allowed to take
photographs of any posters or presentations without the
author’s/presenters consent. Delegates should also obtain
consent from an author before citing any of their work that
was presented at the conference.
If you intend to blog or tweet scientific content relating to
any presentations/posters from this conference you must
inform the conference organisers in advance and get the
permission of the author or presenter.
Mobile phones should be switched off or placed on “silent”
during sessions.
TWITTER
We welcome you to join the discussion of Propolis 2016
on twitter. Please use the hashtag #Propolis2016 on all
tweets.
LOCAL INFORMATION
The Technology and Innovation Centre building (TIC) is a
new development as part of Strathclyde University. The TIC
centre is a brand new state of the art conference facility
located in Glasgow City Centre. It is just a short walk from
Glasgow’s popular George Square as well as the many
shops, bars and restaurants.
Glasgow is renowned for its culture, style and the
friendliness of its people. It is the largest City in Scotland
and boasts a wide variety of museums, galleries, theatres,
shops and restaurants.
For attractions and local information, take a look at:
www.peoplemakeglasgow.com
DISCLAIMER

FIRST AID
Should you require any assistance please
contact a Strathclyde University staff member
or a member of the In Conference Team
located at the registration desk on level 3.

The conference organisers cannot accept any liability
for personal injuries or for loss or damage to property
belonging to delegates, either during, or as a result of the
conference. Please check the validity of your own personal
insurance before travelling.
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PROGRAMME
Day 1 - Thursday 16th June
07.45-18.00

Registration Open

Level 3, Foyer

08.45-09.00

Opening Ceremony Robin Plevin, Head of Strathclyde Institute
of Pharmacy and Biomedical Sciences

Level 1, Auditorium

Plenary Speaker
09.00-09.50

O-1

The benefits of propolis to honey bee health and social
immunity

Level 1, Auditorium

Marla Spivak, University of Minnesota, Minnesota, USA
Plenary Speaker
09.50-10.40

O-2

Taming the Chemical Diversity: How to make better use of
Propolis

Level 1, Auditorium

Vassaya Bankova, Institute of Organic Chemistry, Sofia, Bulgaria
10.40-11.00

Tea & Coffee

11.00-12.45

Session 1 - Propolis in Bee Health / Chair: David Watson

Level 3, Foyer

Invited Speaker
11.00-11.30

O-3

Behaviour aspects of propolis collection and use by honeybees

Level 1, Auditorium

Janko Bozic, University of Lublijana
Invited Speaker
11.30-12.00

O-4

Bees in an urban environment

Level 1, Auditorium

Warren Bader, Plan Bee Ltd

12.00-12.15

O-5

3-acyl dihydroflavonols from poplar resins collected
by honey bees are active against the bee pathogens
Paenibacillus larvae and Ascosphaera apis

Level 1, Auditorium

Michael Wilson, University of Minnesota, Minnesota, USA
12.15-12.30

O-6

Comparison of New Zealand propolis and its poplar sources
using multivariate analysis of LCMS data

Level 1, Auditorium

Stephen Bloor, Callaghan Innovation, New Zealand
Advances in Romanian Propolis Research
12.30-12.45

O-7

Daniel Dezmirean, University of Agricultural Sciences and
Veterinary Medicine, Romania

Level 1, Auditorium

12.45-13.45

Lunch

Level 3, Foyer

13.45-17.45

Session 2 - Isolation, Chemical Characterisation and Testing of Components in
Propolis / Chairs: Vassya Bankova and Miguel Vilas Boas
Plenary Speaker

13.45-14.25

O-8

Quality Standards and Bioactivity in Portuguese Propolis
Miguel Vilas Boas, University of Applied Sciences of Bragança,
Portugal

Level 1, Auditorium
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Invited Speaker
14.25-14.55

O-9

COLOSS C.S.I. Pollen Project

Level 1, Auditorium

Alison Gray, University of Strathclyde, Glasgow, Scotland
Invited Speaker
14.55-15.25

O-10

Antimicrobial Properties of propolis

Level 1, Auditorium

Veronique Seidel
Tea & Coffee

15.25-15.45
15.45-16.05

O-11

16.05-16.20

O-12

16.20-16.35

O-13

Bee Keeping in Africa
Hugo Fearnley, Apiceutical Research Centre, Bee Pharma Africa
Prenylflavonoids and the plant origin of Pacific propolis
Shigenori Kumazawa, University of Shizuoka, Japan
Recent advances in the chemical characterization of
antiproliferative constituents of Sonoran propolis

Level 1, Foyer
Level 1, Auditorium

Level 1, Auditorium

Level 1, Auditorium

Efraín Alday, University of Sonora, Mexico

16.35-16.50

O-14

Biological Activities, Phytochemical Composition and
Plant Origin of Indonesian Native Stingles Bee (Trigona sp)
Propolis from Different Provinces in Indonesia

Level 1, Auditorium

Ahmad Sulaeman, Dept. Community Nutrition, Bogor
Agricultural University, Indonesia
16.50-17.05

O-15

The use of metabolomics to isolate bioactive metabolite
esculentic acid against Mycobacterium marinum

Level 1, Auditorium

Yusnaini Md Yusoff, SIPBS, University of Strathclyde, Glasgow, UK
The Project to Determine A Characteristic Map of Turkish
Propolis
17.05-17.20

O-16

17.20-17.35

O-17

Günay Başdoğan; Tuğçe Daştan; Gizem Mergen Duymaz; Özge
Erdem Sönmezer; Emel Damarlı; Ufuk Alpat; İlknur Atalay
Balparmak Research & Development Center ; Altıparmak Food
Co. / TURKEY

Level 1, Auditorium

Therapeutic benefits of Moroccan Propolis
Pr Badiaa Lyoussi, University Sidi Mohamed Ben Abdallah, Fez,
Morocco

Level 1, Auditorium

17.45-18.45

Poster Session

Level 3, Foyer

18.00

Registration Closed
Conference Dinner @ Ross Priory.

18.45-22.30

The coach will depart for the Conference Dinner from outside
the main entrance of the conference venue.

8

Day 2 - Friday 17th June
Registration Open

07.45-17.35

Level 3, Foyer

Plenary Speaker
08.30-09.10

O-20

Propolis: Potential for the Development of New Drugs

Level 1, Auditorium

José Maurício Sforcin. São Paulo State University, Brazil
Plenary Speaker
09.10-09.50

O-21

Analytical strategies for the characterization of samples of
Brazilian propolis from different regions and species of bees

Level 1, Auditorium

Alexandra C H F Sawaya, Institute of Biology, State University of
Campinas, Brazil
09.50-10.10

Tea & Coffee

10.10 - 12.45

Session 3 - Commerical Products prepared from Propolis Chair Hugo Fearnley

Level 1, Foyer

Invited Speaker
10.10-10.40

O-22

Formulation of Propolis Products

Level 1, Auditorium

Anant Paradkar School of Pharmacy, University of Bradford
Invited Speaker
10.40-11.00

O-23

Evolution of Propolis Research in the UK and its potential as
medicine of the future

Level 1, Auditorium

James Fearnley, BeeVital Ltd
Invited Speaker
11.00-11.30

11.30-11.45

O-24

O-25

11.45-12.00

O-26

12.00-12.15

O-27

12.15-12.30

O-28

12.30-12.45

O-29

The economic importance of bees and their produce in the
developing world.
Nicola Bradbear, Bees for Development.
Impact of biohybrid magnetite nanoparticles and Moroccan
propolis on adherence of methicillin resistant strains of
Staphylococcus aureus
Soukaina El-Guendouz. University Sidi Mohamed Ben Abdallah,
Fez, Morocco
Preparation, Characterization and Antileishmanial Activity
of Two Polymeric Nanoparticles loaded with Brazilian Red
Propolis Extract
Isabel Cristina Celerino de Moraes Porto, Preparation, Laboratory
of Quality Control of Drugs, Medicines and Foods, Federal
University of Alagoas, Brazil
A matter of diversity: how the floral and chemical diversity of
resin/ propolis can benefit bees.
Sara Diana Leonhardt, University of Würzburg.
Purification of propolis from polycyclic aromatic
hydrocarbons and preservation of active polyphenol content
Nicola Volpi, Department of Life Sciences, University of Modena,
Italy
Elemental content of propolis in several cities of Turkey
Maras Meltem. Bülent Ecevit University, Faculty of Education,
Turkey

Level 1, Auditorium

Level 1, Auditorium

Level 1, Auditorium

Level 1, Auditorium

Level 1, Auditorium

Level 1, Auditorium

9

12.45-14.00

Lunch & Posters

14.00-17.35

Anti-infective properties of propolis Chair James Fearnley

Level 3, Foyer

Invited Speaker
14.00-14.30

O-30

The remarkable anti-protozoal properties of propolis

Level 1, Auditorium

Dave Watson, SIPBS, University of Strathclyde, Glasgow, Scotland
Invited Speaker
14.30-15.00

O-31

British Propolis in Oral Healthcare

Level 1, Auditorium

Phil Wander, British Dental Association, UK
Determination of Indonesian Native Trigona Bee Propolis as
Complementary Nutraceutical of Anti Tuberculosis Drug
15.00-15.15

O-32

15.15-15.30

O-33

Mahani, Department Community Nutrition, Faculty of
Human Ecology, Bogor Agricultural University, Indonesia, and
Department Food Industrial Technology, Faculty of Agricultural
Engineering, Padjadjaran University, Indonesia.
Propolis and Royal Jelly enhance the antibacterial activity of
Honey against Pseudomonas aeruginosa

Level 1, Auditorium

Level 1, Auditorium

Klemen Rihar, University of Ljubljana, Ljubljana, Slovenia
The Properties of Indonesian Trigona Propolis Wax
15.30-15.45

O-34

15.45-16.05
16.05-16.20

O-35

16.20-16.35

O-36

16.35-16.50

O-37

16.50-17.05

O-38

17.05-17.20

O-39

Muhamad Sahlan. Department of Chemical Engineering, Faculty
of Engineering, Universitas Indonesia

Level 1, Auditorium

Tea & Coffee

Level 3, Foyer

Metal-cum-plastic mesh knock-down frame-like propolis
collector
Allotey Abraham. Allotey Technologies, Forestry Commission,
Ghana
Baccharin, Artepillin C, and Drupanin enhance adipocyte
differentiation in 3T3-L1 cells
Je Tae Woo. Chubu University, Aichi, Japan
Effect of Brazilian red propolis on saliva and oral mucosa of
patients with head and neck neoplasms
Isabel Cristina Celerino de Moraes Porto, Federal University of
Alagoas, Brazil
Effect of Propolis on Streptococcus mutans biofilms and its
cytotoxic activity
Margarita Gomez Escalada, Leeds Beckett University
Stan Scheller (1928-2002): a precursor of propolis studies in
Poland
Andrzej Kuropatnicki. Pedagogical University of Krakow, Krakow,
Poland

17.20-17.35

Closing remarks and discussion

17.35

Conference Close & Registration Close

Level 1, Auditorium

Level 1, Auditorium

Level 1, Auditorium

Level 1, Auditorium

Level 1, Auditorium

Level 1, Auditorium
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POSTER PRESENTATIONS
P1
P2

P3

Isosativan and in vivo antitrypanosomal activity of extracts from Nigerian propolis
Stephanie Shaakaa, University of Agriculture Makurdi, Nigeria
Analysis of flavonoids from propolis
Anant Paradkar, Centre for Pharmaceutical Engineering Science, School of Pharmacy, University of
Bradford
Development of Cocrystals for Caffeic acid Phenethyl ester: Studies on Cocrystal Architecture
and Solubility Implications
Anant Paradkar, School of Pharmacy, University of Bradford
Oral bio-adhesive propolis patches by hot melt extrusion

P4

P5
P6
P7
P8
P9
P10
P11
P12

Sachin A Korde. Centre for Pharmaceutical Engineering Science, School of Pharmacy, University of
Bradford
Protective effect of propolis against oxidation of cosmetic emulsions containing wheat germ
and almond oil
Soukaina El-Guendouz. University Sidi Mohamed Ben Abdallah, Fez, Morocco
Selective Behavior of Honeybees in Acquiring European Propolis Plant Precursors
Valery Isidorov
The identification of chemical components from UK bee propolis and preliminary screening
for potential immunomodulatory effects
Najla Altwaijry. SIPBS, University of Strathclyde
Antibacterial and Antioxidant Activity of Tetragonisca angustula (jataí) Propolis Extracts
Alexandra Sawaya. Institute of Biology, State University of Campinas, Brazil
Antioxidant Activity of Brazilian Red Propolis
Alexandra Sawaya. Institute of Biology, State University of Campinas, Brazil
Brazilian red propolis for cavity disinfection and its effect on colour and microtensile bond
strength of dentin/resin interface
Isabel Cristina Celerino de Moraes Porto
The anti-protozoal properties of Libyan propolis
Weam Siheri. SIPBS, University of Strathclyde
Study of the effects of European propolis and selected plant extracts on Paenibacillus larvae a
causative agent of American Foulbrood
Valery Isidorov, Forest Faculty, Bialystok University of Technology, Poland
Sazonality and Authentication Studies of Brazilian Red Propolis

P13
P14
P15

P16

Ticiano Gomes do Nascimento, Laboratory of Quality Control of Drugs, Medicines and Foods,
University of Alagoas, Brazil
Bee Propolis: the immunobiological properties
Bratko Filipič, Institute for Microbiology and Immunology, University of Ljubljana
Effect of storing conditions on the phenolic content of propolis from boreal coniferous zone
Anneli Salonen, University of Eastern Finland, Finland
Propolis: active ingredient in different formulations with pharmaceutical application
Liviu Al. Mărghitaş, Gabriela Birtaş, Daniel Dezmirean, Claudia Paşca, Otilia Bobiş, University of
Agricultural Sciences and Veterinary Medicine Cluj-Napoca, Apiculture and Sericiculture Department,
Manastur 3-5, Cluj-Napoca, Romania
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Influence of chemical profile on the antibacterial activity of propolis on bee pathogens
Paenibacillus larvae and Paenibacillus alvei
P17

Otilia Bobis, Liviu Al. Mărghitaş, Victoriţa Bonta, Daniel Dezmirean, Chirilă Flore, University of
Agricultural Sciences and Veterinary Medicine Cluj-Napoca, Apiculture and Sericiculture Department,
Manastur 3-5, Cluj-Napoca, Romania
Antibacterial Activity of Propolis Extracts on Normal and Pathogenic Microflora from Milk

P18

Claudia Paşca, Liviu Al. Mărghitaş, Daniel Dezmirean, Chirilă Flore, Nicodim Fiţ, Otilia Bobiş,
University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, Apiculture and Sericiculture
Department, Manastur 3-5, Cluj-Napoca, Romania
Chemical Composition and Antimicrobial Activity of Romanian Propolis Against Clinical
Strains of Staphylococcus aureus and Escherichia coli

P19

Laura Stan1, Mihaela Niculae2*, Emoke Pall2, Sevastiţa Muste1 , 1University of Agricultural Sciences
and Veterinary Medicine Cluj-Napoca, Faculty of Food Science and Technology, 3-5 Manastur Street,
400372, Cluj-Napoca, Romania; 2University of Agricultural Sciences and Veterinary Medicine ClujNapoca, Faculty of Veterinary Medicine, 3-5 Manastur Street, 400372, Cluj-Napoca, Romania
Biologically active compounds of propolis from some Russian regions

P20

P21

Khismatullin R.G. LLC “Tentorium” 35 Turgeneva Str., Perm 614017 Russia, Semushina E.V. LLC
“Tentorium” 35 Turgeneva Str., Perm 614017 Russia, Eller K.I. Institute of Nutrition, 2/14 Ustinsky
proezd Moscow 109240 Russia, Perova I.B. Institute of Nutrition, 2/14 Ustinsky proezd Moscow
109240 Russia
The potential of bee venom and its components as a vaccine adjuvant
Jonans Tussiimire, Nicola WoodVal Ferro, Carol Clements, Louise Young, Mark Dufton Jin Kyu Park,
Jennifer Wallace
John Parkinson, Dave Watson. University of Strathclyde.
Profiling of propolis from Scottish Hives on the Same Site.

P22

P23

Khaled Saleh, Alison Gray, Magnus Petersson, Willow Lohr, Sarah Kennedy, Dave Watson. University
of Strathclyde.
Improving microwave assisted extraction of flavonoids from propolis using Gelucire 44/14 as
extractant: Correlative studies on dielectric properties

P24

S. Ketkar, S. Pagire, K.R. Mahadik, A. Paradkar, University of Bradford
Active compounds produced by various types of propolis and its effect in the treatment of
diabetes.

P25

P26

Naif Alanazi, David G. Watson and A.I. Gray, University of Strathclyde.
Immunomodulatory effects of Brazilian propolis on the maturation and function of human
dendritic cells.
Bruno José Conti, Karina Basso Santiago, Eliza de Oliveira Cardoso, Lucas Pires Garicia Oliveira,
Fernando Lopez Conte, José Mauricicio Sforcin. Biosciences Institute, UNESP, Brazil
The effect of propolis-based ondontological products on the bactericidal activity of human
monocytes against Streptococcus mutans.
Karina Basso Santiago, Bruno José Conti, Eliza de Oliveira Cardoso, Lucas Pires Garicia Oliveira,
Fernando Lopez Conte, José Mauricicio Sforcin. Biosciences Institute, UNESP, Brazil
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SPEAKERS
Vasya Bankova

Institute of Organic Chemistry with Centre of Phytochemistry, Sofia, Bulgaria
Vassya Bankova obtained her PhD in Natural Product Chemistry
at the Bulgarian Academy of Sciences, Sofia. She has worked as a
guest-researcher at the Ruhr University – Bochum, the University of
Saarland, Saarbruecken, the Bandeirante University, Sao Paulo, and
the Institute of Molecules of Biological Interest, Naples. In 2004 she
became full professor at the Institute of Organic Chemistry with Centre
of Phytochemistry, where she is now head of Lab “Chemistry of Natural
Substances”.
Janko Božič

Janko Božič teaches several courses in the field of animal behavior
and beekeeping at the University of Lublijana. His research is focused
on honeybee physiology related to the different behavior stages. That
includes basic investigations of social communication as well related
topics with beekeeping technology and bee products. Part of that
are also investigation of behavior and physiological background of
collection and processing of the materials for different kind of bee
products, including propolis.
James Fearnley

Director of Apiceutical Research Centre. CEO Nature’s Laboratory Ltd
Despite training as a lawyer James Fearnley has spent the last 30 years
involved with researching and manufacturing natural medicines derived
from both from the beehive and from plants.
For the last 20 years he has focussed on trying to understand the
remarkable properties of propolis, a resinous product used by the bee to
keep the hive free from infection.
Over this period he has carried out research at the universities of Oxford,
Manchester, Strathclyde York and Bradford and has published a number
of peer reviewed articles.
He is author of Bee Propolis: Natural Healing from the Hive and Propolis
in Oral Healthcare with Dr. Phil Wander.
He is the founder and Director of ARC (Apiceutical Research Centre)
an independent not for Profit Company devoted to researching and
understanding both medicines from the beehive and sustainable
beekeeping. The centre is negotiating with National Parks for permission
to build a physical centre in the heart of the North York Moors National
Park.
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Alexandra Christine Helena Frankland Sawaya

Institute of Biology, State University of Campinas –UNICAMP, Campinas, SP,
Brazil
Alexandra C H F Sawaya is a Pharmacist and obtained her PhD in
Analytical Chemistry at the State University of Campinas – UNICAMP,
where she is now a professor of Pharmacognosy. As a researcher in
the area of Bioactive Natural Products, she has studied the chemical
composition of Brazilian propolis using mass spectrometry, with an eye
on identifying the plant sources of these resins, as well as evaluating
their antimicrobial and antioxidant activity.
Veronique Seidel

Veronique Seidel obtained her PhD in Natural Products Chemistry from
the University of Strathclyde. She has worked as a teaching assistant in
Pharmacognosy at the University of Lille, and postdoctoral researcher
at De Montfort University and the University College London School of
Pharmacy. In 2003, she was appointed as a Lecturer in Natural Products
Chemistry. Her expertise is in the purification and structure elucidation
of bioactive natural products with a special interest in the discovery
of novel natural antimicrobial agents. She has been working on
propolis for 11 years. She is a recipient of the Life Sciences Prize and the
Parke-Davis Natural Products Chemistry Prize delivered by the French
Academy of Pharmacy. She is a scientific adviser for the International
Foundation for Science (Food Science & Nutrition, Natural Products
Programmes), member of the editorial board of Phytochemistry Letters,
Evidence Based Complementary and Alternative Medicine and The
Scientific World Journal, and member and current treasurer of the
Phytochemical Society of Europe.
José Maurício Sforcin

José Maurício Sforcin is a biologist and obtained his PhD in 1996 at
the São Paulo State University – UNESP, Brazil.In 2006 he became an
associate professor at the Biosciences Institute, where he is now head of
the Lab “Immunomodulation by Natural Products”. His research interests
are in the role of natural products (predominantly propolis and its
constituents) in Applied Immunology and Microbiology.
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Marla Spivak

University of Minnesota, USA
Marla Spivak is a MacArthur Fellow and McKnight Distinguished
Professor in Entomology at the University of Minnesota. She has
bred a line of honey bees, the Minnesota Hygienic line, to defend
themselves against diseases and parasitic mites. Current studies include
the benefits of propolis to honey bees, and the effects of agricultural
landscapes on honey bee health and wild bee diversity.
Miguel Vilas Boas

Miguel Vilas Boas is a PhD in Chemistry from OPorto University and
Professor in Chemistry of Natural Products in the University of Applied
Sciences of Bragança. As a researcher in the Mountain Research Centre
his goals are focused on beekeeping technology, organic beekeeping
and particularly in the quality evaluation of bee products. Currently
he is the leader of the propolis group at the International Honey
Commission.
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Dr Philip Wander

Philip Wander qualified with a BDS degree from Liverpool University
Dental School in 1966.
He obtained his Membership in General Dental Surgery from the
London Royal College of Surgeons ( MGSDRCS )in 1990. Subsequently
he became a founder member and Chair of the British Homeopathic
Dental Association. He then attained his Diploma in Dental
Homeopathy ( DDHom ) from the the London Homeopathic Hospital.
( where he first became interested in Propolis ) and following his
research into complementary Therapies in Dentistry he was awarded an
Honorary Fellowship in Homeopathy (FFHom ) the first dentist ever to
attain this .
He has over 25 years of experience in the use of Propolis in Dentistry,
has lectured extensively on the topic and had many articles published,
including ( “ Taking the Sting out of Dentistry “ and Complementary
Therapies in Dentistry, his chapter in the “ Clinical Textbook of Dental
Hygiene and Therapy “, as well as being the joint author with James
Fernley of the booklet “ Propolis in Oral Healthcare.“
He also together with James instigated a successful research project
into the use Propolis mouthwash in periodontal disease, at the
Manchester Dental hospital under the auspices of the Dean, Professor
Andy Blinkhorn.
Philip is a consultant and clinical advisor to general Dental Practices in
Manchester and Oxford, and lectures throughout the UK to Foundation
Dentists and General Practitioners . He is a past President of the East
Lancs and Cheshire British Dental Association . He is also one of the UK,s
leading Dental Photographers.
Dave Watson

Dr Dave Watson has worked in the fields of mass spectrometry and
chromatography for nearly 40 years. He has applied these techniques to
a wide range of problems in the fields of natural products analysis and
clinical chemistry. In the last ten years he has focused on metabolomics
and was the local organiser for the 2013 Metabolomics conference in
Glasgow. He has worked on propolis for the last eleven years and is
particularly interested in its activity against infectious diseases which
are prevalent in the developing world.
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The benefits of propolis to honey bee health and social immunity
Marla Spivak, University of Minnesota, Minnesota, USA
Our broad goals are to understand the basis of the activity of the propolis envelope as a form of social
immunity and colony health. The presence of a propolis envelope on the inner walls of the nest cavity acts as
an antimicrobial layer that enshrouds the colony, providing a quantifiable constitutive benefit to bee immune
defenses, and reducing levels of two diseases of honey bees, chalkbrood and American foulbrood. Honey
bees collect significantly more resin in response to challenge with chalkbrood, a fungal pathogen, suggesting
they may be actively self-medicating against diseases. However, bees did not collect more resin in response
to challenge with American foulbrood, a bacterial pathogen. We are now able to identify the plant sources
of many bee collected resins using metabolomics. Comparing individual resin loads collected from the hind
legs of bees with resin collected directly from a variety of trees, we demonstrated that honey bees collected
the majority of their resins in our area from cottonwood trees, Populus deltoides. Resin from P. deltoides has
antimicrobial activity against both the bacterium Paenibacillus larvae and the fungus Ascosphaera apis, the
causative agents of American foulbrood and chalkbrood, respectively. Resin from other trees in our area,
e.g., Picea glauca, had greater antimicrobial activity against these pathogens. When bees increased resin
collection after challenge with fungal chalkbrood, they did not switch their collection efforts to resins with
higher antimicrobial activity, rather they collected more resin from P. deltoides and a few other plant species
they were already utilizing. These results have led to a number of new research questions, which will be
discussed.

17
O-2
Taming the Chemical Diversity: How to make better use of Propolis
Vassya Bankova, Institute of Organic Chemistry, Sofia, Bulgaria
The chemical composition of propolis varies significantly depending on the specific plant resin used by the
honeybees in propolis production. At different locations with their particular climatic and phyto-geographic
conditions, the plant sources are different and as a result the chemistry of propolis alters dramatically. This
chemical diversity creates a serious hindrance to the efforts for standardization and quality control and is one
of the major reasons which limit the wider use of propolis in mainstream medical practice. On the other hand,
however, propolis from unexplored regions has the potential to reveal new chemical profiles and to provide
valuable leads to new bioactive components. Thus, there are two ways to tame this chemical diversity.
The first one is to identify new propolis types as possible sources of new active compounds. To enable this
identification, we developed a GC-MS based two-level dereplication strategy for early-stage recognition
of new propolis chemical types. The other approach to taming the propolis chemical diversity is to create
up-to-date and reliable procedure for quality control, based on active constituents, which should be specific
to particular chemical types of propolis. An NMR approach for quantification of the most studied and highly
bioactive poplar propolis constituent CAPE was developed and validated.

18
O-3
Behaviour aspects of propolis collection and use by honeybees
Janko Bozic University of Lublijana, Slovenia.
Social insects build their nests to protect and to control the environment for the development of the brood
and storage of the food. Honeybees build wax combs inside of the nest cavity. The wax comb is built from
secreted wax but the surface and cracks are filled with propolis. Bees collect plant resins during foraging
and deposit them inside of the hive, add some secretions and that sticky material is called propolis. This
behaviour is recognized as a part of the social immune response at the colony level. It can be explained
in the context of social nest preparation. Collection of resins is part of foraging for the nesting material. It
needs specific motivation, which differs from food and water collection. It is unclear how are bees recruited
to this behaviour task. It is also unclear which chemical and perhaps also mechanical signal could trigger
searching and collection of propolis. Source resins emit volatile compounds, potential key chemical signals.
After bringing resin inside of the hive bees need help by nest mates to take off collected material. This
can be understand partially also as a derivative of social grooming behaviour. How and where exactly the
bee deposits the sticky material must be dependent on micro environmental factors. Bees close all spaces
narrower than lower margin of the bee space. Inaccessible small spaces that cannot be reached by cleaning
bees can be occupied by microorganisms and they have to be entombed to protect the colony from
potential pests. A better understanding of foraging for resins and the deposition of propolis could help us to
improve techniques for collection of propolis in the hive.

19
O-4
Bees in and Urban Environment
Waren Bader, Plan Bee, Motherwell.
Plan Bee is a creativity led sustainability business concerned with bees and their products. The company
aims to deliver a programme of regional Beehive Management growth and this is underpinned by a strong
digital design team. Plan Bee has a passion for the environment and the circular economy. Projects involving
bee management extend from the 5 hives on the roof of the Plan Bee Offices in Motherwell to beehive
management partnerships with businesses big and small. Projects include the likes of a small family-run
restaurant to international brands the likes of Kellogg’s, L’Oreal and Balfour Beatty, helping them to meet and
exceed their environmental credentials. Not only does Plan Bee install and manage beehives for some of the
biggest brands in the UK, but they have also delivered curriculum-based environment lessons to more than
18,000 young people. The company is developing an innovative biodiversity education product for primary
schools under pinned by a range of media including digital animation projects. On the technical side Plan
Bee is working together with renewable energy partner Low Carbon to install unique monitoring systems
that not only measure hive temperatures and humidity, but also hive acoustics. Honeybee populations
across Europe have been in rapid decline over the last 20 years and Plan Bee has already restored more than
10-million honeybees to the environment. Measuring hive data such as temperature, humidity and even
acoustics will provide essential evidence on the health of the honeybee colony and how best we can protect
these vital little creatures. Recently the company launched Beehive Brae a brand new British honey beer
produced for the Betterment of Bees.

20
O-5
3-acyl dihydroflavonols from poplar resins collected by honey bees are active against the bee
pathogens Paenibacillus larvae and Ascosphaera apis.
Michael B. Wilson 1,3*, Alison D. Pawlus1,2, Doug Brinkman1, Gary Gardner1, Adrian D. Hegeman1, Marla
Spivak3, Jerry D. Cohen1
Department of Horticultural Science, University of Minnesota, 305 Alderman Hall, 1970 Folwell Ave, St. Paul
MN, 55108, USA

1

Aveda Corporation, 4000 Pheasant Ridge Dr. NE, Blaine MN, 55449, USA

2

Department of Entomology, 219 Hodson Hall, 1980 Folwell Ave, St. Paul MN, 55108, USA

3

Honey bees, Apis mellifera, collect antimicrobial plant resins from the environment and deposit them in their
nests as propolis. This behavior is of practical concern to beekeepers since the presence of propolis in the
hive has a variety of positive effects on colonies, including the suppression of disease symptoms. To connect
the benefits that bees derive from propolis with particular resinous plants, we determined the identity and
botanical origin of propolis compounds active against bee pathogens using bioassay-guided fractionation
against the bacterium Paenibacillus larvae, the causative agent of American foulbrood. 11 dihydroflavonols
were isolated from Fallon, NV, propolis including one new derivative, pinobanksin-3-octanoate. This new
derivative and five other 3-acyl-dihydroflavonols showed low micromolar activity against both P. larvae and
the fungal agent of chalkbrood, Ascosphaera apis. We found a structure-activity relationship between acyl
group size and antimicrobial activity, with longer acyl groups increasing activity against P. larvae and shorter
acyl groups increasing activity against A. apis. Finally, we determined the 3-acyl-dihydroflavonols originated
from Populus fremontii, though further analysis showed that these compounds can also be found in some
other North American Populus spp.

21
O-6
Comparison of New Zealand propolis and its poplar sources using multivariate analysis of LCMS
data
Stephen J Bloor, Kevin A. Mitchell, Rosemary F. Webby, Callaghan Innovation, New Zealand.
Trevor Jones, Plant and Food Research, New Zealand.
New Zealand propolis is known to be a poplar type propolis. Poplar trees are widely planted in the NZ
rural environment for shelter and erosion control and many specialised hybrid varieties have been bred for
this purpose and are unique to NZ. We have undertaken a study of the possible poplar sources in the New
Zealand environment based on chemotaxonomic markers, mainly phenolic in nature. Multivariate analysis
of the dataset gained from UPLC-MS analysis has enabled us to compare typical NZ bee propolis with poplar
leaf and bud extracts and hone in on varieties showing maximal similarity. The datasets include the common
constituents of poplar based propolis such as pinocembrin, pinobanksin and caffeate esters as well as many
hundreds of minor constituents, many of which are unidentified. Bee propolis from a number of localities
as well as commercially produced (pooled localities) propolis have been examined and compared. Results
of this kind of study will assist plantsmen in planting bee friendly varieties of poplar and help apiary based
industries to determine which poplar varieties produce the highest quality propolis.

22
O-7
Advances in Romanian Propolis Research
Daniel S. Dezmirean, Liviu Al. Mărghitaș, Otilia Bobis; Victorita Bonta
University of Agricultural Sciences and Veterinary Medicine, 400372 – Cluj Napoca, 3-5Mănăștur str., Romania
The present study is aimed at presenting the advances in Romanian propolis research in order to present its
composition, bio-availability and its biological properties. The propolis extracts from different geographical
regions around Romania were studied for antibacterial, antifungal or antiviral activities. The main objective
of the studies is to realize a standardization of Romanian propolis using state of the art techniques and
methodologies for chemical composition analysis. Propolis samples from different geographical origins
exhibit various antibacterial activity due to the interactions between the biologically active compounds.
The Romanian propolis plant sources are resins secreted by Populus nigra, Quercus, Aesculus hipocastanum,
Ulmus, Picea and Fraxinus. In order to be accepted into a healthcare system, propolis needs chemical analysis
performed by standardized methods. If regional standardization is taken into account, for poplar types of
propolis, the most studied and best known propolis type, a battery of tests can be made to standardize the
main compounds.

23
O-8
Quality Standards and Bioactivity in Portuguese Propolis
Miguel Vilas-Boas Mountain Research Centre - University of Applied Sciences of Bragança, Portugal.
Propolis is a bee product with a diverse chemical composition determined by its botanical origin, and the
geographical and climatic conditions at the site of collection. This is a major handicap for its use in the food
and pharmaceutical industry making it difficult to implement systematic handling procedures. Its diversity is
also a problem for regulators, hindering a simple definition of quality parameters. Nevertheless, the potential
of this mixture of natural resins is so powerful that it has encouraged the emergence of countless research
papers dealing with beehive products, particularly focusing in propolis composition and its biological
properties.
The geographic location of Portugal results in the production of a poplar type propolis common to
temperate zones, and indeed there is scientific evidence of this. Nevertheless, the high botanical diversity
of the country is reflected in the variation of the chemical composition of Portuguese propolis within this
classification.
Recent studies on Portuguese propolis have enabled the establishment of the quality criteria and biological
activity and proposed the definition of two standards linked with its most probable origin, Populus spp. e
Cistus ladanifer. Propolis from six regions of Portugal, including islands, was fully characterized in terms of
physicochemical properties, HPLC and LC/DAD/ESI-MSn determination of the phenolic composition, GC-MS
evaluation of the volatile fraction, and antioxidant activity. Finally, the antiprotozoal, antibacterial and
antifungal activity of some Portuguese propolis samples and its two potential floral sources were screened,
with the results revealing a low selectivity and moderate activity against pathogenic protozoa. The best
bioactivity results were verified against the protozoa Trypanosoma brucei and the fungus Trichophyton
rubrum.

24
O-9
The COLOSS C.S.I. Pollen Project
Alison Gray, The Department of Mathematics and Statistics, University of Strathclyde, Glasgow.
Pollen diversity is necessary for balanced nutrition for honey bees. The COLOSS C.S.I. Pollen project (www.
coloss.org) is an international citizen science project investigating diversity of forage available to honey
bee colonies in Europe. Volunteer beekeepers collect standardised samples of pollen at specified sampling
times over the foraging season, in each of three stationary colonies in one apiary. Each beekeeper sorts
each sample into distinct colours and returns to a central database summary numbers of colours found:
overall number, and numbers of abundant, rare and very rare colours. The compiled international data will
be used as a rough indication of diversity of pollen sources available to colonies throughout the season and
in different countries. A further level of analysis for samples from some countries will provide microscopic
palynological analysis of exact plant origin of pollen, for comparison. The project and procedure will be
described, as well as the operation of C.S.I. Pollen in the UK. Some results from the first two years of the UK
study will be presented, both descriptive statistics and some results of models relating numbers of colours to
variables including latitude, longitude, altitude, habitat type around the apiary and sampling period.

25
O-10
Antibacterial properties of propolis
Veronique Seidel Pharmacognosy/Natural Products Drug Discovery Research Group, Strathclyde Institute of
Pharmacy and Biomedical Sciences, University of Strathclyde
Natural sources represent a unique pool of highly-diverse chemicals that often have an ecological role
to counter microbes in the environment.1 Thus, the investigation of natural sources is a valid approach to
the search for new antimicrobial agents. 2,3 Propolis is a natural substance produced by bees, mainly upon
collection of plant resins. It is used as an antiseptic coating in the hive, to seal gaps between honeycombs,
embalm dead intruders and generally preserve the hive from external contamination.4 Propolis has a long
history of use in folk medicine as a popular remedy for a variety of ailments.5 Many scientific studies have
documented the antimicrobial activity of propolis extracts and constituents and in particular, its direct effect
and potential to synergise the activity of common antibiotics on a range of bacteria. Selected highlights of
studies, including our own work, on the antibacterial properties of propolis will be presented.
References: 1. Lu C and Shen Y. BioEssays 2004; 26: 808. 2. Gibbons S. Phytochem Rev 2005; 4: 63. 3. Payne DJ,
Gwynn MN, Holmes DJ, Pompliano DL. Nat Rev Drug Discovery 2007; 6: 29. 4. Bankova V. eCAM 2005; 2: 29. 5.
Castaldo S and Capasso F. Fitoterapia 2002; 73 (Suppl 1): S1.

26
O-11
Africa: Beekeeping and its potential for sustainable health and development
Hugo Fearnley, Apiceutical Research Centre, Bee Pharma Africa
There is growing evidence from research conducted at Strathclyde Institute of Pharmacy and Biomedical
Sciences (SIPBS) suggesting that certain compounds found in particular strains of African propolis may
have specific therapeutic effects - most notably the discovery of anti-protozoal agents. In my capacity as a
Director of the Apiceutical Research Centre and with funding support from the Winston Churchill Memorial
Trust, I travelled to West Africa to further explore the potential of these early discoveries. From meetings
with various stakeholders including beekeepers, development organisations, research institutes and private
companies I was able to sketch a picture of the current opportunities and potential challenges in developing
apiceuticals from West African propolis. My limited research confirmed to me that beekeeping in Cameroon
and Nigeria was practised by very few people. Those that did practise apiculture were primarily focussed on
honey harvesting, were using quite basic techniques and had very limited access to training and equipment.
However with the multiple challenges of pollination for food security, synthetic anti-biotic resistance and
the need for diversification in agriculture swiftly rising up the global policy agenda, I feel that with the right
strategy there is a great opportunity to start addressing these issues from the starting point of the beehive.

27
O-12
Prenylflavonoids and plant origin of Pacific propolis
Shigenori Kumazawa Department of Food and Nutritional Sciences, University of Shizuoka, Japan.
Propolis contains a rich variety of chemical compounds, depending on the vegetation at the site of collection.
Most propolis available in various parts of the world is derived from poplar buds, and it contains flavonoids
and phenolic acids and their esters. On the other hand, Southeastern Brazilian propolis derived from the
buds of Baccharis dracunculifolia, contains prenylated cinnamic acid derivatives. However, the propolis
from Okinawa, Japan, contains some prenylflavonoids not seen in other regions such as Europe and Brazil,
suggesting that the plant origin of Okinawan propolis is a particular plant that grows in Okinawa. Several
years ago we found the plant origin of Okinawan propolis is Macaranga tanarius by observation of honeybee
behaviour and phytochemical analysis. Similar prenylflavonoids have been isolated also from Taiwanese
propolis. Thus this type of propolis from the Pacific region such as Okinawa and Taiwan are called as “Pacific
propolis”. Recently, we have obtained the propolis collected from the Solomon Islands and Hawaii, and have
isolated some prenylflavonoids identical to those found from Okinawan propolis. These findings indicate
that the propolis from the Solomon Islands and Hawaii have the same plant origin, M. tanarius, as Okinawan
propolis.

28
O-13
Recent advances in chemical characterization of antiproliferative constituents of Sonoran propolis
Alday E a, A. Carreño a, R. Robles-Zepeda a, A.L. Piccinelli b, L. Rastrelli b, J. Hernandez c, C. Velazquez a,*
a

Department of Chemistry-Biology, University of Sonora, Hermosillo, Son., Mexico

b

Dipartimento di Farmacia, University of Salerno, Fisciano, SA, Italy

c

Unidad de Servicios de Apoyo en Resolución Analítica, Universidad Veracruzana, Xalapa, Ver., Mexico.

Sonoran propolis (SP) possesses some biological activities, including antiproliferative effects on cancer
cells through apoptosis induction. The chemical composition of SP is mainly comprised of phytochemicals
of the poplar type propolis, wherein caffeic acid phenetyl ester (CAPE) has been identified as the most
bioactive compound. With the aim to characterising the anti-proliferative constituents of SP, we carried out
chromatographic isolation procedures and structural determination by 1H, 13C and 2D NMR techniques. Four
new compounds for SP were obtained: galangin-3-methyl-ether, kaempferol-4’-methyl-ether (kaempferide),
quercetin-3’,4’-dimethyl-ether and 5,7-dihydroxyisoflavanone. The last two constituents are new for propolis
in general, meanwhile kaempferide has been identified in Brazilian green propolis and galangin-3-methylether in samples from temperate zones. The antiproliferative activity was evaluated on M12.C3.F6, HeLa
and A549 cancer cell lines by MTT assays, using ARPE-19 as a normal control cell line. Kaempferide and
quercetin-3’,4’-dimethyl-ether showed a significant inhibitory effect on M12.C3.F6 (IC50: 15.7±2.2 and 31.3±2.4
µM, respectively) and HeLa (IC50: 15.3±0.4 and 17.4±6.7 µM, respectively) cells in comparison to CAPE (IC50:
1.43±0.0 and 35.0±2.5 µM, respectively). Kaempferide induced morphological changes in treated cells similar
to those induced by SP. At present, 30 characteristic constituents of propolis from temperate and tropical
zones have been identified in SP, some of them, exerted antiproliferative activity on cancer cells. These results
increased our knowledge about the chemical composition of SP and its antiproliferative effect.

29
O-14
Biological Activities, Phytochemical Composition and Plant Origin of Indonesian Native Stingles
Bee (Trigona sp) Propolis from Different Provinces in Indonesia
Ahmad Sulaeman1), Mahani1,2), Hardinsyah1), Angelica Ploeger3)
1) Department Community Nutrition, Faculty of Human Ecology, Bogor Agricultural University, Bogor
Indonesia
2) Department Food Industrial Technology, Faculty of Agricultural Engineering, Padjadjaran University,
Bandung Indonesia
3) Department Organic Food Quality and Food Culture, Faculty of Organic Agricultural Sciences - Kassel
University, Witzenhausen Germany.
This study aimed to evaluate biological activity (antioxidant activity and toxicity) and to explore
phytochemical profiles of Indonesian native bee propolis (Trigona sp) as well as its vegetation from ten
provinces in Indonesia. Bee propolis sample were obtained from North Sumatra, Banten, West Java, Central
Java, West Kalimantan, East Kalimantan, South Kalimantan, South Sulawesi, West Nusa Tenggara and
North Maluku. These propolis were extracted using ethanol and tested for antioxidant activity, toxicity
and phytochemical screening. While collecting the propolis from each province, a survey to identify the
vegetation was also carried out. The Trigona insica propolis from South Sulawes has the highest antioxidant
activity, while Trigona minangkabau propolis from North Sumatra has the lowest. The toxicity testing
indicated that Trigona laeviceps propolis from Banten has the highest level of toxicity, while Trigona thorasica
propolis from South Kalimantan has the lowest. Based on phytochemical screening, Indonesian Trigona
propolis contains flavonoids, alkaloids and triterpenoid. Interestingly, all Indonesian Trigona propolis do not
contain saponin. Antioxidant activity, toxicity and phytochemical profile of propolis are influenced on both of
bee species and plant origin. The vegetation sources of Indonesian Trigona bee propolis are very diverse and
each comes from at least 5-12 plants.
Key words: Indonesian Trigona bee, propolis, biological activities, toxicity, phytochemical

30
O-15
The use of metabolomics to isolate bioactive metabolite esculentic acid against Mycobacterium
marinum
Yusnaini Md Yusoff, Carol Clements and Ruangelie Edrada-Ebel Strathclyde Institute of Pharmacy and
Biomedical Sciences, University of Strathclyde.
The present study aimed to apply metabolomic tools such as nuclear magnetic resonance (NMR) and liquid
chromatography-high resolution mass spectrometry (LC-HRMS) as an approach in choosing the bioactive
metabolites in propolis extracts. Six propolis samples were obtained from Malaysia and New Zealand. One
gram propolis was subjected to extraction using a 1:1 water to methanol ratio, followed by using acetone
and methanol to obtain the crude extract. All extracts were tested for antibacterial screening against
Mycobacterium marinum. The LCMS analysis was carried out by using reversed phase chromatography. The
data obtained was processed with Mzmine 2.10 and dereplicated with in-house Excel macro coupled to the
Dictionary of Natural Products (DNP). A supervised multivariate analysis was done by OPLS-DA (orthogonal
Partial least squares Discriminant Analysis) in SIMCA-P 14.0 to predict and pinpoint the plausible bioactive
components. Based on the mass spectral data of a predicted bioactive compound, the ESI peak in both
positive and negative mode were found at m/z 489.36 [M+H]+ and m/z 487.34 [M-H]-, respectively. This
revealed the molecular weight of 488.706 g/mol which represented the molecular formula of C30H48O5 and
was dereplicated as 2α,3α,23-trihydroxy-12-ursen-28-oic acid that was complimentary with the NMR findings.
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O-16
The Project to Determine a Characteristic Map of Turkish Propolis
Günay Başdoğan; Tuğçe Daştan; Gizem Mergen Duymaz; Özge Erdem Sönmezer; Emel Damarlı; Ufuk Alpat;
İlknur Atalay
Balparmak Research & Development Center ; Altıparmak Food Co. / TURKEY
Turkey is among the top 5 producers of honey in the globe with production of 100.000 tons of honey.
But production of other bee products like propolis , pollen and also royal jelly are very low compared
other honey producer countries. The main target of this project was to determine the characteristics of
Turkish Propolis. In this project propolis collected from 13 different parts of Turkey by propolis traps, were
investigated in terms of chemical, microbiological and microscopic properties. Effect of different extraction
methods on the chemical and microbiological properties were also determined. During the project, each
sample was analysed repeatedly for moisture content, beeswax content, total phenolics, antioxidant activity,
antimicrobial activity, pollen and mineral content. It was determined that the results varied depending on
the plant cover and climate conditions. The results are also compared with the literature and differences of
Turkish propolis in comparison with other types of propolis was specified. It is shown that Turkey’s wealth
of plant diversity affects the propolis characteristics as with other bee products. It was specified that the
flavonoid content of Turkish propolis showed differences from propolis from other countries and that Turkish
propolis has a unique composition. In this project effect of different production methods on the properties
was also determined.

32
O-17
Therapeutic Benefits of Moroccan Propolis
Pr Badiaa Lyoussi, Laboratory of Physiology, Pharmacology and Environmental Health, University Sidi
Mohamed Ben Abdallah, Fez, Morocco.
There is an increasing interest by consumers, pharmaceutical and food industries in products originating
from the honeybees (honey, royal jelly, bee pollen, propolis, beeswax, bee venom (apitoxin), and
pheromones). All of these substances have been reported to possess medicinal properties. Propolis have
been successfully used in treating human pathologies, including allergy, asthma, bronchitis, rhinitis, sinusitis,
upper respiratory infections, cough, fatigue, anxiety, infections (including antibiotic-resistant bacterial and
fungal), septicemia and conjunctivitis, eczema, psoriasis, inflammation, stomach ulcers, digestive disorders,
constipation, vomiting, diarrhea, colitis, osteoporosis, insomnia, anemia, hypertension, diabetes, immune
disorders, cardiovascular disease, hepatitis, tumors, and cancer. We have investigated the antioxidant
properties of Moroccan propolis collected from various localities (using standard methods, such as DPPH,
ABTS, ORAC and chelating activities). The capacity for preventing lipid peroxidation and scavenging free
radicals was generally correlated with the phenol and flavone content. Some of the propolis samples
were also able to inhibit lipoxygenase and acetylcholinesterase. In vivo, propolis preparations were able to
attenuate diabetic hepato-renal damage, probably through antioxidant and detoxification properties. The
protective role of propolis against reactive oxygen species-induced damage and nephrotoxicity in diabetic
rats, gives hope that some of these products will have similar protective action in humans. In a rat diabetic
nephropathy model, propolis showed significant effects on glucose homeostasis and improving kidney
function. A review on therapeutic properties of propolis in experimental animal models and human health
will be presented from data obtained in our laboratory.
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Analytical strategies for the characterization of samples of Brazilian propolis from different regions
and species of bees
Alexandra Sawaya Institute of Biology, State University of Campinas, Brazil
Propolis is an important apicultural product with variable chemical composition and several pharmacological
and nutritional applications. In regions of temperate climate such as Europe and North America Apis mellifera
honeybees obtain resins mainly from the buds of species of Populus. Therefore composition of propolis from
these regions is therefore very similar and the main constituents are flavonoids, aromatic acids and their
esters. In tropical and sub-tropical areas of South America, the chemical composition of propolis shows a
much greater regional variation, different colours of propolis and diverse plant sources are found. Native
stingless bees are another source of these resins. In order to determine the chemical composition of vast
numbers of samples having a complex chemical composition, direct infusion MS fingerprinting techniques
are often used. Initial studies were carried out on A. mellifera propolis from different regions in Brazil and
from countries in the Northern hemisphere, grouping the samples by composition (frequently correlated to
the geographic origin) using negative ion mode ESI-MS. The same method was later applied to studies of
propolis from native stingless bees with similar results. Subsequently a larger number of propolis samples
from other continents were analysed by EASI-MS, which resulted in cleaner spectra and a faster analysis, due
to less sample carry-over and shorter cleaning times between samples. However, natural products frequently
present isomers which cannot be identified by MS alone, so recent studies of red A. mellifera propolis from
Brazil and Cuba, as well as stingless bee propolis were carried out by UHPLC-MS, confirming some plant
sources for these types of propolis.

34
O-21
Propolis: Potential for the Development of New Drugs
José Sforcin São Paulo State University, Brazil
Propolis has plenty of biological and pharmacological properties and its mechanisms of action have been
widely investigated in the last years, using different experimental models in vitro and in vivo. Researchers
have been interested in the investigation of isolated compounds responsible for propolis action;
however, there is lack of clinical research on the effects of propolis. Since propolis-containing products
have been marketed and humans have used propolis for different purposes, the potential of propolis for
the development of new drugs has been discussed, by comparing data from the literature that suggest
candidate areas for the establishment of drugs against tumors, infections, allergy, diabetes, ulcers and with
immunomodulatory action. The efficacy of propolis in different protocols in vitro and in vivo suggests its
therapeutic properties, but before establishing a strategy using this bee product, it is necessary to study:
a) the chemical nature of the propolis sample. b) Propolis efficacy should be compared to well-established
parameters, e.g. positive or negative controls in the experiments. Moreover, possible interactions between
propolis and other medicines should be investigated in humans as well. c) Clinical investigation is needed to
evaluate propolis potential in patients or healthy individuals, to understand under which conditions propolis
may promote health. Data point out the importance of this research field not only for the readers and
researchers in the scientific community waiting for further clarification on the potential of propolis but also
for the pharmaceutical industry that looks for new drugs.

35
O-22
Formulation of Propolis Products
Anant Paradkar, University of Bradford.
Propolis and its components are largely poorly water soluble which limits their bioavailability. The lecture will
focus on methods for processing raw propolis and turning it into a variety of products with potential medical
applications. The Centre for Pharmaceutical Engineering Science has developed novel formulations such
as bio-adhesive gels and patches using different processing technologies such as hot melt extrusion and
compression moulding. The supramolecular approach adopted to improve bioavailability of the components,
such as caffeic acid phenethyl ester will be discussed. In addition, the methods which can be used to
characterise the physicochemical properties of propolis products and their performance will be described.
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O-23
Evolution of Propolis Research in the UK and its potential as medicine of the future
James Fearnley, Bee Vital, Ltd. Whitby.
The last 25 years have been a voyage of discovery about a substance which I believe to be the most powerful
of all natural medicines. In creating propolis the honey bee effectively collects resins from plants and trees
and converts them within the hive into its own immune defence mechanism.
Propolis was used as a medicine by the Egyptians. But the greatest proponents of propolis as a medicine in
modern times have been Russia and the Eastern European countries, who carried on researching and using
propolis despite the emergence of patented pharmaceutical drugs.
The late 1980’s and early 1990’s saw the first small flurry of research activity in the UK around the chemical
properties of propolis with papers by Greenaway, Scaysbrook and Whatley. But it was Grange and Davey’s
paper in 1990 on the antibacterial properties of propolis published in the journal of the Royal Society of
Medicine that opened up serious scientific interest.
Two years after Grange and Davey’s paper I started a company which saw a huge increase in public
awareness of the value of propolis. Unfortunately it also brought poor quality and counterfeits. These twin
factors as much as anything initiated my own research effort leading to unique 12 year collaboration with
University of Strathclyde that has produced a dozen peer review papers and has effectively led to the Propolis
Conference 2016.
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O-24
The economic importance of bees and their produce in the developing world.
Nicola Bradbear, Bees for Development.
It may seem a big claim to suggest that beekeeping can improve lives, however we know that it does.
Beekeeping can help people in the poorest, most isolated communities - here are Ten Reasons Why:
1.

Bees maintain biodiversity – by taking care of bees, we take care of our environment

2.

Bees ensure good pollination: improving crop yields, and profits for farmers

3.

Honey and beeswax are familiar products in every society. They find ready markets, and generate
worthwhile income.

4.

Bees’ products provide medicine too: honey, beeswax and propolis are used and valued by
traditional societies, and increasingly by modern ones too

5.

Bee hives can be made from local materials - they can be low cost or no cost – allowing anyone to
get started. Bees are usually freely available – we always advise to use local bees

6.

Beekeeping need not be time-consuming and fits in with time available around child-care or
farming

7.

Bees find their own food by foraging on flowering plants, wherever they are growing. Therefore,
beekeeping is feasible for landless people

8.

The products of bees: honey, beeswax, pollen and propolis can be used to make valuable
secondary products - this creates income generating possibilities for more people

9.

Beekeeping allows income generation without destruction of forest or other habitat. Moreover,
beekeeping provides financial incentive to protect habitat

10.

Beekeeping is the most perfect, self-sustaining activity. By pollinating flowering plants, bees
are feeding themselves while ensuring food for future generations. In this way, biodiversity is
maintained.

Bees for Development promotes sustainable beekeeping to combat poverty and to build sustainable,
resilient livelihoods. We support beekeepers to maintain environments that are good for bees, for
biodiversity, and for people. We work with local partners on community-based projects, and we
provide a wide-range of information services. Building self-reliance is one of the core values of Bees for
Development with the intention of avoiding interventions which create dependency on expensive inputs.
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Impact of biohybrid magnetite nanoparticles and Moroccan propolis on adherence of methicillin
resistant strains of Staphylococcus aureus.
S. El-Guendouz1, 2, S. Azza1, 2, V. Bankova3, B. Lyoussi1, J.P. Lourenço4, A.M. Rosa da Costa4, J. F. Mariano5,
M. G. Miguel2, M. L. Faleiro6
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Atlas, University Sidi Mohamed Ben Abdallah, Fez 30 000, Morocco.
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Infections associated with biofilm formation in medical devices occur in more than 25% of the patients.1
Nanotechnology may provide a new approach to prevent or disrupt the formation of biofilms on medical
devices, such as catheters.
The aim of this study was to evaluate the ability of a hybrid nanosystem constituted by magnetite
nanoparticles (MNPs), produced by three different methods (one hydrothermal and two co-precipitation
methods), and then functionalized with oleic acid and a hydro-alcoholic extract of propolis from Morocco, to
prevent the adherence of MRSA strains on catheters, and therefore impair biofilm formation. The chemical
composition of propolis was established by GC-MS, and the fabricated nanostructures characterised by XRD,
TEM, Mossbauer spectroscopy and FTIR.
The results showed that anti-adherence ability was dependent on the strain, as well as on the mode of
production of MNPs. For MRSA strains, the MNPs fabricated by one of the co-precipitation methods was
more effective in the prevention of adherence of almost all tested MRSA strains onto catheters than the ones
obtained by the remaining methods. The hybrid MNPs produced by the hydrothermal method also impaired
the adherence of the strain MRSA16.
Cartelle GM, Holban AM (2014) JSM Chemistry, 2: 1011.

1
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Preparation, Characterization and Antileishmanial Activity of Two Polymeric Nanoparticles loaded
with Brazilian Red Propolis Extract
Ticiano Gomes do Nascimento1*, Lais Farias Azevedo1, Priscilla Fonseca da Silva1, Marianna Porfírio Brandão1,
Irinaldo Diniz Basílio Júnior1, Jacqueline Arantes Diniz Basílio1, Marília Oliveira Fonseca Goulart1, Isabel
Cristina Celerino de Moraes Porto1,2,3*, Izabel Cristina Gomes de Mendonça3, Kristiana Cerqueira Mousinho3,
Alex Tong Zhang4, Carol J. Clements4, David G. Watson4, Louisianny Guerra da rocha5, Eduardo de Jesus
Oliveira6
Laboratory of Quality Control of Drugs, Medicines and Foods, Postgraduate Program in Pharmaceutical
Sciences, School of Nursing and Pharmacy, Federal University of Alagoas, Maceió, Alagoas, Brazil. ticianogn@
yahoo.com.br
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Biomedical Sciences, 27 Taylor Street, Glasgow, G4 0NR, UK.
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The aim of the present study was to compare two polymeric nanoparticles loaded with Brazilian red propolis
extract regarding its physicochemical characteristics and its antioxidant and antileishmanial activity.
Materials and methods: Polymeric nanoparticles loaded with red propolis extract were prepared by
nanoprecipitation method and characterized by different analytical techniques and leishimanicidal activity.
Results: The red propolis nanoparticles in aqueous medium and in solid-state presented particle size in
nanometric scale with an apparent size of 100 to 288nm for NEPE and 175 to 380nm for NPPE. ATR-FTIR and
thermal analysis revealed the entrapment of the flavonoids from red propolis extract into the polymeric
nanocarriers. UPLC-DAD identified the flavonoids liquiritigenin, daidzein, isoliquiritigenin, formononetin
and biochanin A in EEP, NEPE and NPPE. The efficiency of entrapment (28.0-55.0% for NEPE and 61.2-81.0%
for NPPE) were determined and calculated using UPLC-DAD. DPPH method showed antioxidant activity of
both EEP and red propolis nanoparticles. EEP and nanoparticles loaded with red propolis extract presented
leishmanicidal activity. It was established inverse correlation was established between IC50 and efficiency of
entrapment parameters. Red propolis nanoparticles exhibited leishmanicidal activity but NEPE(179-268µg/
mL) presented lower leishmanicidal effect in relation to NPPE(31-47µg/mL) which in turn showed similar
activity compared to EEP(38µg/mL).
Keywords: Brazilian Red Propolis Nanoparticles; PCL-Pluronic and Eudragit-Pluronic Nanocarriers; UPLC-DAD;
Antioxidant activity; Leishmanicidal activity.
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A matter of diversity: how the floral and chemical diversity of resin/ propolis can benefit bees.
Sara Diana Leonhardt1, Nora Drescher2, Benjamin Kaluza1,2,3, Mohammad Katouli3, Helen Wallace3
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Background
Social bees (honeybees and stingless bees, Apidae) collect and use resin to construct, protect and defend
their nests. Stingless bees further use resin to increase the chemical and functional diversity of their cuticular
profiles.
While the general importance of resin/ propolis for bees has recently received increasing awareness among
scientists and beekeepers, the mechanisms underlying resin collection and the role of resin floral and
chemical diversity are still largely unknown.
Objectives and methods
To better understand the factors driving resin foraging in social bees we study resin collection and use as well
as the role of floral and chemical resin diversity for European honeybees and tropical stingless bees.
Results
For both temperate and particularly tropical regions, we revealed a broad spectrum of resin types collected
by bees. In the tropics, the diversity of resin sources directly depended on the surrounding tree species
diversity. Increased floral (and thus chemical) resin diversity increased the functional (i.e. repellent,
antimicrobial) diversity of resin/ propolis accumulated in bee nests, indicating that bees strongly benefit
not only from resin itself, but also from a diversity of different resin sources. Resin may thus play a strongly
underestimated key function in the wellbeing of bees.
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Purification of propolis from polycyclic aromatic hydrocarbons and preservation of active
polyphenol component.
Fabio Galeotti, 2Laura Crimaldi, 1Francesca Maccari, 2Vincenzo Zaccaria, 2Alfredo Fachini, 1Nicola Volpi
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Organic pollutants have become an increasing concern due to their potential of mutagenicity,
carcinogenicity, teratogenicity and high bioaccumulation. The adverse effects on health and environment
caused by specific organic pollutants such as polycyclic aromatic hydrocarbons (PAHs) have been considered
as critical problems. The European Food Safety Authority (EFSA) has defined 16 priority PAH that are both
genotoxic and carcinogenic and identified eight (PAH8) or four (PAH4) priority PAH as good indicators
of the toxicity and occurrence of PAH in food. Several available techniques (photocatalytic degradation,
combined photo-fenton and ultrasound, advanced oxidation, aerobic degradation, filtration, ozonation,
coagulation, flocculation, distillation, extraction, precipitation, and adsorption, etc.) have been developed
for PAH removal. Food supplements containing propolis were also found to show relatively high PAHs. As a
consequence, a main goal is to adopt purification procedures to remove PAH from propolis and preserve its
polyphenol components before its use in finished products. Here we report an extractive procedure (M.E.D.,
Multi Dynamic Extraction) able to purify propolis from a great content of PAH by using a balanced mixture
of organic and water solvents. Obtained propolis extracts are still rich in polyphenols and glycosylated
derivatives showing PAH8 and specific benzo[a]pyrene content below limits recommended by EFSA.
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Elemental content of propolis in several cities of Turkey
Meltem Maras Abatay1, Canan Aksoy2, Ezgi Taylan Koparan1, Muhammet Doğan3
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Turkish propolis has anti-bacterial, anti-microbial and against to tumor and tumor metastasis. In this study, by
using energy-dispersive X-ray fluorescence (EDXRF) spectrometry, we have investigated elemental content of
collected propolis from several honeybee farms in Turkey, considering pollution agents and geographical and
botanical factors. The samples were pressed as a 40mm diameter pellet by using boric acid (H3BO3) powder as
a protective cover ). We claim that this research may help to researchers to discover new biological activities
in propolis from Turkey.
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The remarkable anti-protozoal properties of propolis
David Watson, Strathclyde Institute of Pharmacy and Biomedical Science, University of Strathclyde.
The collection of propolis is designed to promote social immunity within the hive and thus place less burden
on the immune systems of individual bees within the hive. The composition of propolis is extremely complex
and consists of hundreds of different chemical compounds. There is evidence that propolis has many
biological effects ranging from direct anti-microbial properties through to effects on the immune system.
One class of diseases we have been interested in for a few years are the diseases produced by infection with
protozoa which include three major global health threats: malaria, sleeping sickness and Leishmaniasis.
Bees, like many insects, suffer from protozoal attack and the best characterised protozoa infecting bees is
Crithidia bombi which infects bumble bees. In a recent survey it was found that that Crithidia mellificae and
Nosema ceranae infections were associated with winter mortality in European bees [1]. Thus it is perhaps
not surprising that bees due to selection pressures would target plants which produce compounds effective
against protozoa. Plants themselves are subject to infection by protozoa and this might be the reason why
they produce antiprotozoal compounds. We have found recently that propolis samples from Rivers State
Nigeria have strong activity against Trypanosoma brucei which is the protozoa that causes African sleeping
sickness [2]. The propolis extracts were also active against drug-resistant forms of the disease. Several
active individual compounds were isolated from the propolis but none were more potent that the extracts
themselves. The Nigerian propolis was red in colour and, as is the case for Brazilian red propolis, this was
due to collection of resin from the legume Dalbergia ecastophyllum. In addition the bees also appeared to
make extensive use of the resin from the fruits of African mangosteen and from Macaranga species. In our
most recent work we have been looking at propolis from Libya. In this case that propolis was from many
different and the most active samples from the East of the country which were highly active against malaria,
sleeping sickness, Leishmaniasis and Crithidia. In this propolis the bees make extensive use of the resin from
Cypress trees and the propolis is similar in composition to that collected in Southern Greece. The least active
samples were from the South of the country from which include samples these samples appear to have been
collected in part from pistachio or cashew trees. Propolis is generally not particularly toxic against human
cells and thus it holds much promise as a source of new treatments for neglected diseases where there has
been very little progress in the past few decades.
1.

Ravoet J, Maharramov J, Meeus I. et al., 2013. Comprehensive bee pathogen screening in Belgium
reveals Crithidia mellificae as a new contributory factor to winter mortality. PLoS One 8: e72443.

2.

Omar RM, Igoli J, Gray AI, et al. 2016. Chemical characterisation of Nigerian red propolis and its
biological activity against Trypanosoma Brucei. Phytochemical Analysis. 27:107-115.
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British Propolis in Oral Health Care
Phil Wander BDS, MGDSRCS, FFhom, British Dental Association.
»»

Propolis in Oral Healthcare

»»

Description of the products available for Oral and dental conditions

»»

The history of Propolis in Dental practice, the role of the British Dental Homeopathic Association in
research and development over the last 20 years

»»

The many uses of Propolis and guidelines in everyday general dental practice leading to
subsequent publication of a booklet for Dentists, co-authored with James Fearnley of Bee Vital Ltd.

»»

Future research, particularly with application of Propolis in Periodontal disease.
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Determination of Indonesian Native Trigona bee propolis as a complementary nutraceutical antituberculosis drug.
Mahani1,2), A.Sulaeman1),Hardinsyah1), A. Ploeger3), N. Nurjanah4)
1) Department Community Nutrition, Faculty of Human Ecology, Bogor Agricultural University, Indonesia
2) Department Food Industrial Technology, Faculty of Agricultural Engineering, Padjadjaran University,
Indonesia
3) Department Organic Food Quality and Food Culture, Faculty of Organic Agricultural Sciences at Kassel
University, Germany.
4) National Indonesia Health Research and Development, Ministry of Health, Indonesia
Corresponding email author’s: mahanijuli@gmail.com
This study aim to determine the best candidate of propolis samples as a complementary nutraceutical
anti tubeculosis properties from ten provinces in Indonesia. Stingless bee (Trigona) propolis samples were
obtained from Sumatra Utara, Banten, Jawa Barat, Jawa Tengah, Kalimantan Barat, Kalimantan Timur,
Kalimantan Selatan, Sulawesi Selatan, Nusa Tenggara Barat and Maluku Utara. Raw propolis was extracted
using ethanol, antioxidant activity was tested using the 2,2-diphenyl-1-picrylhydrazyl (DPPH) method,
toxicity using the brine shrimp lethality test (BSLT) and antimycobacterial activity using the LowensteinJensen and colony forming unit accounting method. The Trigona insica propolis from sulawesi selatan had
the highest antioxidant activity, while Trigona minangkabau propolis from Sumatra Utara had the lowest. The
toxicity testing indicated that Trigona laeviceps propolis from Banten has the highest level of toxicity, while
Trigona thorasica propolis from Kalimantan Selatan had the lowest. Antimycobacterial testing showed four
propolis sample have antimycobacterial activity that is Trigona thorasica from Kalimantan selatan, Trigona
fuscobalteata propolis from NTB, Trigona laeviceps from Banten and Trigona terminata from Sulawesi Selatan.
Based on all parameter tests, Trigona insica propolis from Sulawesi Selatan got the highest score and was
suitable as a candidate complementary nutraceutical anti tuberculosis drug.
Key word: Indonesian native trigona bee, propolis, nutraceuticals, anti tuberculosis drug
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Propolis and Royal Jelly enhance the antibacterial activity of Honey against
Pseudomonas aeruginosa.
Rihar Klemen1, Dunja Exel Gregorič2, Metka Novak3, Bratko Filipič4
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The Gram negative bacteria Pseudomonas aeruginosa is the main cause of burn sepsis. Additionally important
is the increasing evidence of resistance of Pseudomonas aeruginosa to many different antibiotics. Propolis is
a mixture of balsamic substances, flavonoids, minerals and proteins with antibacterial activity against Gram
positive bacteria and negative bacteria. The antibacterial activity of Royal Jelly against Gram positive bacteria
is connected to 10-HDA. Honeys show antibacterial activity against Gram positive and negative bacteria. The
aim of the experiments was to elucidate the enhancing effect of Propolis or RJ on the antibacterial activity
of Honey against Pseudomonas aeruginosa. All ingredients (RJ, WSPGreit120, Honey) were dissolved in saline
at 1:10/1:100. In the combination experiments RJ diluted 1:10 and 1:100 and Propolis were mixed in 1:1
ratio and added at 10% to the Honey. The antibacterial activity was expressed as MIC (Minimal inhibitory
concentration) (mg/ml). The highest MIC (0.003) was obtained when the RJ was 1:10 and Propolis was 1:100.
The enhancing activity of Proplis or RJ on antibacterial activity of Honey was concentration dependent in
a way that the mixture of 1:10 of RJ and 1:100 of Propolis as 10% to the Honey show the best MIC (0.003)
against bacteria Pseudomnas aeruginosa.
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The Properties of Indonesian Trigona Propolis Wax
Muhamad Sahlana,b,c, Diah Ika Pratamia, Dwiantari Satyapertiwia, Sirly Eka Nur Intana, and
Chardin Trinandaa
a Natura Propola Institute, RIN Biotek Indonesia Inc.
b Centre for Nano Biotechnology, Integrated Laboratory Research Center, Universitas Indonesia
c Department of Chemical Engineering, Faculty of Engineering, Universitas Indonesia.
Background: Recently Propolis wax have been using as active ingredient for many cosmetics, toiletries, and
skin treatment such as dermatitis, psoriasis, acne and so on.
Objective: the aim of our study is to characterize the physical and chemical properties of the Indonesian
Trigona propolis wax. Method: amino acids composition of the propolis wax was analysed by ultra
performance liquid chromatography (UPLC), antioxidants of Butylated Hydroxytolune (BHT), Butylated
hydroxyanisole (BHA), tert-Butylhydroquinone (TBHQ) and Ascorbyl palmitate were analysed by High
performance liquid chromatography (HPLC). Polifenol concentrations, pH, Cloramphenicol and heavy metals
were also measured.
Results: Several essential of amino acids were present in the propolis wax which various concentrations. Anti
oxidant of BHT and TBHQ are detected with the concentration of 1323.23 and 42.00 ppm, respectively. The
concentation of polyphenol is about 7000 ppm. Contaminations of chloramphenicol and heavy metals were
not detected in the sample.
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Metal-Cum-Plastic Mesh Knock-Down Frame-Like Propolis Collector
Abraham Addo- Ansah Allotey, Allotey Honey Bee Farms, Allotey Technologies and Innovations, Forestry
Commission, Ghana. P.O. BOX GP 3752 ACCRA/ BOX MB 434 ACCRA
aaaallotey@yahoo.co.uk
The objective of this innovation was to develop a knock-down, adjustable frame-like propolis collector. The PC
is 40x25x2.5cm in size and of three parts
1.Two bars of 1.25 cm (0.5inches) square pipe of length 48 cm which forms the Top Bars (TBs) for the frame-like
PC.
2. A two- 25 x 2. 5x 0.15cm Flat Metal Plates (FP) form the anterior and posterior parts of the frame with the
TBs holding it in place at the top by bolt and nut on a 180 degrees rotated L- shaped flat metal plate. FP has
two rows of 4.2x 0.5x 0.15 cm perforated plates placed at 0.8 cm intervals along the plate’s length, leaving a
1.4cm space in between the plates for light entry into the hive. Similarly it has a double row of 0.8 x 0.5x 0.15cm
perforated plates placed at 4.4 cm intervals across the plate’s lengths, leaving out the 1.4 cm light entry space
3 Two types of rigid plastic sheets with 2 mm perforated diameter holes for propolis collection, dimensioned 40
x4.2x0.4cm covers the lateral sides, and the ventral, 40x2,5x0.4cm respectively except the dorsal portions which
are uncovered for air and light entry.

49
O-36
Baccharin, Artepillin C, and Drupanin enhance adipocyte differentiation in 3T3-L1 cells
Je-Tae Woo1, Yusuke Deguchi1, Akio Watanabe1, Jairo Kenupp Bastos2, Maria Palmira Daflon Gremião3,
Franciane Marquele de Oliveira2, Andresa Aparecida Berretta2, Byung-Yoon Cha1, Takayuki Yonezawa1
1
Chubu University, 1200 Matsumoto, Kasugai, Aichi, 487-8501, Japan and 2Universidade de São Paulo,
Avenida do Café, s/n, 14040-903 Ribeirão Preto, SP, Brazil and 3Universidade Estadual Paulista, Cx. Postal 355,
14801-970, Araraquara, SP, Brazil

Objectives: Propolis is a natural complex product made by honeybees and widely used as folk medicine
for the treatment of various diseases including diabetes mellitus. Baccharin, Artepillin C and Drupanin
are cinnamic acid derivatives and the components of Brazilian green propolis produced from Baccharis
dracunculifolia. We and others independently reported that Artepillin C and Drupanin enhance differentiation
of adipocytes, which produce adipokines related to insulin sensitivity. In this study, we examined adipogenic
effect of Baccharin and compared its effect with Artepillin C and Drupanin
Methods: 3T3-L1 pre-adipocytes were treated with these compounds in the presence of insulin and lipid
droplets were stained with Oil Red O reagent. Adipogenic gene expression was determined by using realtime quantitative reverse-transcription PCR.
Summary of Results: We found that Baccharin increased cellular triglyceride levels and glycerol-3-phosphate
dehydrogenase activity as well as Artepillin C and Drupanin. Baccharin increased the expression of PPARγ and
its target genes aP2, Glut4 and Adiponectin, suggesting that Baccharin enhanced adipocyte differentiation
in 3T3-L1 cells. Even though further studies are required to clarify the mechanism of its action, our results
suggest that not only Artepillin C and Drupanin but Baccharin are useful to prevent or improve metabolic
disorders associated with adipocyte functions.
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Effect of Brazilian red propolis on saliva and oral mucosa of patients with head and neck
neoplasms.
Isabel Cristina Celerino de Moraes Porto1,3*, Catarina Rodrigues Rosa de Oliveira2, Kesiane Kelly Bezerra de
Lima2, Izabel Cristina Gomes de Mendonça2, José Marcos dos Santos Oliveira3, Ticiano Gomes do Nascimento3.
Faculty of Dentistry, Federal University of Alagoas, Maceió, Alagoas, Brazil.
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The aim of this study was to evaluate the effect of Brazilian red propolis in the saliva and oral mucosa of
patients with head and neck neoplasm undergoing radio/chemotherapy treatment. Twenty patients were
randomly allocated to four groups according to treatment: Propolis 5 %; Propolis 3.5 %; Propolis 3.5 % +
Chlorhexidine 0.2 %; Chlorhexidine 0.2 % (control group - standard therapy). Propolis gel was formulated for
application on mucosa and tested for cytotoxicity. We evaluated pH, buffering capacity (BC), flow of saliva
and the score of mucositis and xerostomia according to WHO before (baseline), and at 7, 15, 30, 45 and 60
days after starting treatment. One-way analysis of variance (ANOVA) followed by Tukey or Tamhane tests
were used to analyze cells surveillance. ANOVA F test with repeated measures and Cochran Q tests were
performed to evaluate other data. (α=0.05). Propolis gel was not cytotoxic. Salivary flow, BC and pH of saliva
have not changed significantly (p>0.05). Mucositis percentage increased from 17.6% to 72.7% (p < 0.05) but
the severity of the injury remained at the score I. There was a reduction of xerostomia percentage from 88.2
% to 81.8 % (p=0.406). Brazilian red propolis has potential as an adjuvant to treat mucositis of patients under
chemo/radiotherapy.
Keywords: Propolis; Stomatitis; Saliva; Head and neck neoplasms.
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Effect of Propolis on Streptococcus mutans biofilms and its cytotoxic activity.
Andrew Paterson, Carlos Souza-Silva, Hugo Fearnley and Margarita Gomez Escalada, Leeds Beckett,
University, UK.
Streptococcus mutans biofilms were prepared in the presence of sucrose in brain heart infusion broth.
Propolis tincture was tested, as a mouth wash and as a patch (made with Hydroxypropyl methyl cellulose
acetate phthalate), and were compared to benzalkonium chloride oral gel and mouth wash. The ability of test
materials to prevent biofilm formation following 24 and 48 hours exposure, and their effects upon formed
biofilm after 5 and 24 hours exposure was assessed by determining biofilm density spectrophotometrically
using 0.4% crystal violet.
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Stan Scheller (1928-2002): a precursor of propolis studies in Poland
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Propolis studies in Poland have a 60-year tradition. They were initiated by Prof. Stan Scheller, Polish
microbiologist and immunologist, who expressed interest in complementary and alternative medicine
which he tried to combine with conventional methods of treatment. He pioneered the propolis studies
in Poland and propolis application in difficult clinical cases. He developed a method of introducing
hydrophobic ethanol extracts of propolis (EEP) into aqueous solutions, which enabled the study of their
biological properties. Scheller with his team proved bactericidal activity of EEP against Gram-positive,
virulent Mycobacterium tuberculosis and some protozoa. He showed antioxidant, radioprotective and
immunostimulating properties of EEP. He also confirmed the activation of metabolic processes of cells
cultured in vitro and regeneration of experimentally damaged or diseased tissues. The talk will focus on the
history of propolis research in Poland.
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Isosativan and in vivo antitrypanosomal activity of extracts from Nigerian propolis
Stephanie Shaakaa, Okoro H, Nweze N, Tor-ayiin John Igoli. University of Agriculture Makurdi, Nigeria.
African human trypanonosomiasis (AHT) is a major disease of economic and public health importance
affecting agricultural and human development. The search for alternative treatments and drugs against this
disease is justified by various limitations of presently available chemotherapeutic agents and drug resistance.
This study emphasis on extracts of Nigerian red propolis from Rivers state of Nigeria were screened in
vivo for anti-trypanosomal activity. The evaluated extracts showed inhibitory effects in mice infected with
trypanosomes which is the causative agent of trypanonosomiasis. This result confirms the in vitro assay by
Omar et al (2016) which screened the propolis isolates against Trypanosoma brucei brucei s427 strain.
Omar RM, Igoli J, Gray AI, Ebiloma GU, Clements C, Fearnley J, et al. l. (2016) Chemical characterisation of
Nigerian red propolis and its biological activity against Trypanosoma brucei. Phytochem Anal. 27:107-115.
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Analysis of flavonoids from propolis
U. Kamble, K. Assi and A. Paradkar. Centre for Pharmaceutical Engineering Sciences, University of Bradford,
UK.
Introduction:
Propolis is bee glue composed of several plant chemicals. It has antibiotic and strong antimicrobial properties
with an anti-inflammatory substance [Bogdanov et al., 1998]. The development of suitable analytical method
for the flavonoids in propolisis the prime aim of this study.
Materials and methods: Flavonoid standards were used: Kaempferol, caffeic acid, galangin, acacetin,
pinocembrin, myricetin, CAPE, rutin, apigenin, chrysin and quercetin (All obtained from Sigma); solvents
methanol, acetonitrile, THF (HPLC grade); Sodium phosphate monobasic monohydrate (Sigma Aldrich);
propolis sample was procured from Natures Laboratory Ltd., UK.
HPLC system: Water alliance e2695 Separating Module with Waters 2998 Photodiode Array Detector ; HPLC
column: Phenomenex Sphereclone (C18 , 250mm x4.6mm x 5µm).
The extraction of flavonoids from propolis was followed using published method (Cuesta-Rubio et al., 2007).
Results and Discussion:
In method development experiment, following parameters were studied.
Variation in buffer concentration: varied concentrations of sodium phosphate buffer with pH 3 including 20,
10 and 5 mM were experimented and 5mM concentration was optimised, gave peak separation and peak
resolution..
Variation in flow: In this experiment, acetonitrile and phosphate buffer of different proportions were used
with isocratic and gradient flow. Isocratic flow was found more useful for flavonoid separation.
Variation in solvents: The solvent selectivity experiment was chosen with different solvents such as THF,
acetonitrile and methanol with sodium phosphate buffer. Methanol and buffer gave suitable separation in
resulting flavonoid peaks, and finally 50:50 (v/v) methanol/buffer condition was optimised (Fig. No. 1).

Fig. No. 1 Chromatogram of flavonoid standards

Fig. No. 2 Chromatogram of Propolis capsule

Conclusion: The optimised method have following method condition, mobile phase: methanol/ buffer
(50/50, v/v) with isocratic flow; flow rate: 1ml/min; wavelength: 265nm; Injection volume of 20µl; column
temperature: 28ºC. The optimised method was successfully used to study flavonoid profile from propolis
capsule sample (Fig. No. 2).
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Development of Cocrystals for Caffeic acid Phenethyl ester: Studies on Cocrystal Architecture and
Solubility Implications
S Ketkar1, S Pagire3, R Goud2, KR Mahadik1, A Nangia2 and A Paradkar3
1. Bharati Vidyapeeth Poona College of Pharmacy, Pune, India. 2. School of Chemistry, University of
Hyderabad, Hyderabad, India. 3. Centre for Pharmaceutical Engineering Science, University of Bradford,
Bradford, UK.
Introduction: Caffeic acid phenethyl ester (CAPE) is a polyphenolic active compound present in popular
apiproduct, ‘propolis’ obtained from beehives. Despite its broad therapeutic utility, the bioefficacy of CAPE is
limited due to poor solubility.
Aim: The study aims to engineer novel cocrystals of CAPE using coformers Caffeine (CAF), Isonicotinamide
(INIC), Nicotinamide (NIC) and to screen their utility in enhancing the solubility of CAPE. Further attempts
have been made to explore the cocrystal architecture.
Methods: The cocrystals were prepared by microwave-assisted cocrystallization technique. These were
characterized using diffraction and spectroscopic tools such as PXRD, DSC and Raman spectroscopy followed
by determination of equilibrium solubility. CAPE-NIC cocrystal was further subjected to X-ray crystallography
to understand its molecular arrangement and hydrogen bonding in the crystal structure.
Results: The PXRD and DSC confirm successful formation and phase purity of CAPE-CAF, CAPE-INIC and
CAPE-NIC co-crystals. Raman spectra of CAPE co-crystals complement these results in confirming the
formation of novel crystalline phases. The CAPE-NIC cocrystal structure is found to be stabilized by a rare
1,2-benzenediol-amide heterosynthon. Equilibrium solubility experiments showed that CAPE-CAF, CAPE-INIC
and CAPE-NIC have 5.5, 7.5 and 17.7 times higher solubility compared to the parent compound.
Conclusion: Fabricating thus cocrystals for CAPE evidently improved its aqueous solubility, envisaging
possible improvement in therapeutic efficacy.
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Oral bio-adhesive propolis patches by hot melt extrusion
Sachin Korde1, Adrian Kelly1, Hugo Fearnley2, Anant Paradkar1
Centre for Pharmaceutical Engineering Sciences, University of Bradford, UK
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Aim of this work was to manufacture oral bio-adhesive propolis patches using single screw hot melt
extrusion technology. Process optimisation and suitable polymer selection was key challenges in this study.
The prepared propolis patches were analysed by DSC, XRD, drug release study and bio-adhesive properties.
INTRODUCTION
Propolis is a resinous mixture that honey bees collect from tree buds, sap flows, or other botanical sources. It
is used as a sealant for unwanted open spaces in the hive. Propolis has enormous properties and applications
for human use. Paradkar et al., (WO/2011/092511) has reported a suitable method to process raw propolis
and its application in form of gel or patches. This study is part of the one of the example of the patented
application. Solvent free, continuous production of propolis films/ patches will have enhanced stability
as compared to solvent based patches/ films. Polyethylene oxide (WSR N10) (PEO) was selected as carrier
polymer for preparation of propolis patches. PEO is suitable polymer candidate for the melt extrusion owing
to its extrusion ability and stability at higher temperature (3000C) and has good drug solubilising property. It
produces elastic extrudate makes it easy to process in film/ patch production.
MATERIALS AND METHODS
Propolis was obtained as gift sample from Natures Laboratory Ltd., Whitby, UK; PEO (POLYOX WSR N10)
was purchased by DOW chemical company. Drug: polymer (10:90) dispersion was prepared using Pharmalab
16 melt extruder at 100 0C. The extrudate were pelletized in uniform pellets. The pelletd then were fed to
Colin’s single screw extruder for continuous film/ patch production. The patches processing was carried out
at 100 0C (Figure 1). The propolis patches were obtained in the form of sheet as shown in Figure 2. The films
were characterised using DSC, XRD and in-vitro drug release using Copley Franz diffusion cell. Phosphate
buffer pH 7.4 was used as receptor media and samples were collected at timely intervals and analysed by
HPLC.
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RESULTS AND DISCUSSION
Melt casted films have shown a good flexibility and folding endurance. DSC thermo gram revealed the
absence of endotherm respective to the propolis indicating solubilisation of propolis in PEO matrix. XRD
pattern of propolis: PEO matrix showed absence of crystalline peaks which confirmed that propolis was
solubilised in the molten PEO during the extrusion process and did not re-crystallize upon quench cooling
over the chill roll after the extrusion or after single screw extrusion process. In-vitro drug release study
showed a controlled drug release pattern over period of time analysed by HPLC. The prepared propolis patch
was dissolved in 10-15 mins in water. Propolis patch showed good bio-adhesive property which was suitable
for oral administration.

Fig.1. Single screw hot melt extrusion process (Propolis processing)

Fig.2. Propolis film by single screw extrusion

CONCLUSIONS
Use of melt extruded bio-adhesive patches will help explore the medical application of propolis and its
widespread use for oral health and hygiene.
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Protective effect of propolis against oxidation of cosmetic emulsions containing wheat germ and
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Pharmaceutical preparations for skin care are usually supplied in the form of emulsions, which are
thermodynamically unstable1.This study was aimed to evaluate the protective effect of Moroccan propolis
on the oxidative stability of oil-in-water (o/w) emulsions.
Brieﬂy, o/w emulsions were prepared by mixing almond oil (20%), wheat germ (20%), Tween 80 (1.1%), Span
80 (0.9%), Phenonip (0.8%), Xanthan gum (0.9%), and propolis extract (0.01-0.04%) or BHT (0.01-0.04%).
Distilled water was added to 100% and all ingredients were homogenized. Emulsion without extract or BHT
were control samples. All emulsions physically stable were stored at 37°C for 9 weeks. Chemical composition
of propolis was established by GC-MS. Rheological characterization of different emulsions was performed
throughout the storage. The rheological behaviour was analysed using a fitted power law. The emulsions
showed a pseudoplastic behaviour.
The results show that extracts at the concentration of 0.04% were the most effective as antioxidants in tested
emulsions comparing with those of BHT, depending on the proportion of almond and wheat germ oil. The
results revealed that propolis can be proposed as natural antioxidants, which prolong the oxidative stability,
instead of synthetic antioxidant BHT.
1-

Barkat AK et al. (2011) African Journal of Pharmacy and Pharmacology, 5: 2715-2725.
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Honey bees harvest resins from various plant species and use them in the hive as propolis. While there have
been a considerable number of studies concerning the chemical composition of this antimicrobial product,
little is known about selective behavior and preferences of bees when different potential plant sources of
resins are available. The main goal of this communication is to discuss some of the aspects of behavioral
patterns of honeybees in their resin acquisition. The objects of study were samples of propolis originating
from temperate climate zones of Europe their botanical precursors. Using the GC-MS analysis, taxonomical
markers of bud exudates of two white birch species, aspen, black poplar, horse-chestnut, black alder and
Scotch pine have been determined. Despite the fact that all these trees are known as the “propolis-giving”,
comparisons of the chemical composition of their bud exudates with the composition of the propolises
from seven European countries have actually confirmed the presence of the taxonomical markers from
only certain plants: black poplar, aspen and one species of birch. This fact indicates a selective behavioral
pattern during the collection of bud exudates by honeybees. To examine the causes of such selectivity, the
antimicrobial properties of bud exudates were determined.
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The identification of chemical components from UK bee propolis and preliminary screening for
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Propolis is a mixture of components collected by bees from their surrounding habitat and found to have
diverse biological properties, including immunomodulation. However, this feature has not been clarified
in many cases and needs further study. On the other hand, there is a persistent demand for new vaccine
adjuvants that can promote the cellular immune system. This study aimed to investigate the chemical
composition of a UK propolis sample for the purpose of identifying possible pro-inflammatory vaccine
adjuvants; using chromatographic, nuclear magnetic resonance, and mass spectroscopy techniques. This
was followed by in vitro cytotoxicity tests using activated U937 cells, and preliminary immunomodulatory
screening of isolated components. The screening examined the components for their ability to produce
or suppress TNF-α in the absence and presence of lipopolysaccharide to assess pro- or anti-inflammatory
activity. Chrysin, galangin, kaempferol, cinnamic acid and benzyl salicylate were isolated. Some of these
compounds were toxic at the highest concentration tested (100 µg/ml) with IC50 of 0.26 μM for chrysin, 0.18
μM for galangin and 0.24 μM for benzyl salicylate. The immunomodulatory screening showed a remarkable
increase in TNF-α concentration in the methanolic extract (813.2 pg/ml) and significant increase with chrysin
(392.8 pg/ml) and galangin (360.4 pg/ml) compared with the activated cells using PMA as a positive control
(297.8 pg/ml). In conclusion, a number of compounds were isolated from UK bee propolis, some of which
showed potential immunomodulatory activity, but further work is required.
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Propolis is a resin collected by bees from several plants. Its biological properties depend on its chemical
composition, related to the bee species, the origin of the resin and season. This study evaluated the
antibacterial and antioxidant activity of propolis collected by Tetragonisca angustula - common specie
of stingless bees in Brazil. Eight samples of propolis from different cities of three states in Brazil that were
extracted with absolute ethanol.
The antibacterial activity of these propolis extracts was evaluated against E. coli, S. aureus and S. mutans with
agar diffusion or minimum inhibitory concentration in 96-well microtiter plates. The antioxidant capacity was
evaluated with DPPH and ORAC tests using 96-well microtiter plates.
Three of the samples exhibited activity against S. aureus in the highest concentrations tested (1 and 2 mg/
mL) and no sample inhibited S. mutans and E. coli. The antioxidant capacity by DPPH test exhibited more
activity than ORAC tests. However, the results showed low activity compared with the standard, quercetin.
In conclusion, the biological activity of jataí changes with region where the samples were collected, reflecting
differences in the chemical compositions of these samples. Further studies about the chemical composition
and activity of stingless bee propolis are necessary.
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Red propolis is a bee product rich in phenolic compounds. The relationship between these substances
and free radicals has been studied. In this study its antioxidant capacity was assessed by methods with
different pathways: DPPH (electron transfer) and ORACFL (hydrogen atom transfer) and they were performed
as described by Huang, Ou e Prior (2005), Cabral et al. (2009) and Prior et al. (2003) and Ou et al. (2001)
respectively. Seven samples from different regions of Brazil were analysed: Sergipe (samples 1, 4 e 5); Alagoas
(samples 2 e 7); Paraíba (samples 3 e 6). ANOVA was performed to see the similarities between samples
(P<0.05). The IC50 values for the DPPH test ranged between 5 and 64 µg.mL-1 and in the ORACFL test, values
from 3169 to 6314 µmol TE/g were found. The sample that presented the best activity is different in each test.
It can be explained by the varied composition of the resin: different types of compounds can follow different
pathways in their free radical scavenging activity.
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Brazilian red propolis for cavity disinfection and its effect on colour and microtensile bond strength
of dentin/resin interface.
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Calheiros de Oliveira Costa2, Tayná Stéphanie Sampaio Donato2, Letícia Moreira Nunes2, Natanael Barbosa
dos Santos1,2, Ticiano Gomes do Nascimento3,
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2 Postgraduate Program in Health Research, Cesmac University Center, Maceió, Alagoas, Brasil
3 Laboratory of Quality Control of Drugs and Medicines, Postgraduate Program in Pharmaceutical Sciences,
School of Nursing and Pharmacy, Federal University of Alagoas, Maceió, Alagoas, Brazil.
The aim of this study was to evaluate the effect of Brazilian red propolis on colour and microtensile bond
strength of dentin/resin interface. Dentin from occlusal surface of human third molars was exposed and 5μL
of one of the following solutions were applied: red propolis solutions (RP; 0,3%, 0.6% or 1,0% w/v), diluent
(DL) and 2% Chlorhexidine digluconate (CHX). Dentin was etched (35% phosphoric acid for 15 s), rinsed,
dried. Single Bond adhesive (3M/ESPE) was applied and a subsequent 4-mm-thick resin crown (Z350XT, 3M/
ESPE) was built up. After 24h the teeth were sectioned into sticks for microtensile bond strength test and
scanning electron microscopy (SEM). Spectrophotometry according to CIE L*a*b* chromatic space was used
to evaluate the color change. The data were analyzed using one-way ANOVA and Tukey’s test or KruskalWallis test with Kruskal-Wallis’ paired comparisons (P<0.05). ΔE values varied from 2.84 to 1.95 (p = 0.118)
with results within of rank clinically acceptable (ΔE <3.3). The mean microtensile bond strength of RP 1.0%
was significantly lower compared to the other groups (p <0.05). Dentin treated RP 1.0% showed the shortest
resin tags followed by RP 0.6% and RP 0.3%. RP at concentrations of 0.3% and 0.6% do not compromise
aesthetics or microtensile bond strength of dentin/resin interface.
Keywords: Propolis. Dental caries. Cavity disinfectant. Composites. Dental fillings.
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Extracts from twelve samples of propolis collected from different regions of Libya were tested for
their activity against Trypanosoma brucei, Leishmania donovani, Plasmodium falciparum, Crithidia
fasciculata and Mycobacterium marinum and the cytotoxicity of the extracts was tested against
mammalian cells. All the extracts were active to some degree against all of the protozoa and
the mycobacterium, exhibiting a range of EC50 values between 1.65 and 53.6 μg/ml. The toxicity
against mammalian cell lines was only moderate; the most active extract against the protozoan
species, P2, displayed an IC50 value of 53.2 μg/ml. The extracts were profiled by using liquid
chromatography coupled to high resolution mass spectrometry. The data sets were extracted
using m/z Mine and the accurate masses of the features extracted were searched against
the Dictionary of Natural Products (DNP). A principal component analysis (PCA) model was
constructed which, in combination with hierarchical cluster analysis (HCA), divided the samples
into five groups. The outlying groups had different sets of dominant compounds in the extracts,
which could be characterised by their elemental composition. Orthogonal partial least squares
(OPLS) analysis was used to link the activity of each extract against the different micro-organisms
to particular components in the extracts.
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Study on effects of European propolises and selected plant extracts on Paenibacillus larvae a
causative agent of American Foulbrood
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European propolis is an antibiotic substance derived from poplar, birch and aspen bud resins. Here we
test the ability of originated from these plants propolises to inhibit in vitro growth of reference and “wild”
Polish Paenibacillus larvae strains that cause AFB, a fatal honeybee larval disease. The study involves GC-MS
analysis of extracts from 9 samples of propolis from boreal and temperate climate zones of Europe. Extracts
showed significant differences in the content of phenols, flavonoids and phenylpropenoids. In spite of
these differences, all extracts inhibited significantly the growth of P. larvae with MIC values from 7.8 to 62.4
μg∙mL-1. However, propolis is a highly valued bee product and the demand for it is still growing. On the other
hand, different phenolics are also present in the tissues of the above mentioned trees. Owing to that, we have
investigated the action of the plant extracts on P. larvae. Our in vitro experiments gave promising results: all
tested extracts inhibit the growth of the pathogen. Hexane extract from young birch twigs was most active
(MIC values from <1 to 3.9 μg∙mL-1). A high activity against P. larvae showing that these extracts may be the
candidates for treatment or prevention of AFB.
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Seasonality and Authentication Studies of Brazilian Red Propolis
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The aim of the present work was to perform the authentication study of different area from Alagoas-Brazil
and sazonal variation of phenolic compounds of the Brazilian red propolis using LC-Orbitrap-FTMS and its
correlation with microbiology method. Propolis was donated by 22 apiaries from beekeepers cooperative of
propolis from Alagoas to evaluate the authentication and including three apiaries for seasonality study. The
samples were collected between march/2011 to february/2012. Crude extracts of red propolis (36 samples)
was obtained, exactly weighed, solubilized in ethanol, diluted and submitted to quantification in LC-OrbitrapFTMS. Flavonoids and guttiferones were quantified. All samples were also monitored by microbiological
method using gram positive and negative streams. Multivariate statistical analysis was used in seasonal
and authentication studies. It was observed increase of flavonoids concentrations which were associated
to the period of intense raining in Alagoas (months of May to August) and decreasing in guttiferones
concentrations in same period. A increasing of guttiferones concentrations was observed in the period of
summer and normalization of flavonoids concentration. A mechanism of upregulation and downregulation
for flavonoids and guttiferones can be associated to double secondary metabolic pathway. Multivariate
Analysis demonstrated similarity between 18 apiaries during authentication analysis and particularities of
each apiary studied.
Keywords: Brazilian Red Propolis, Seasonality study, Authentication Analysis, Microbiological activity, LCOrbitrap-FTMS.
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Bee propolis is a multifunctional material used by the bees for the construction and maintenance of their
bee-hives. There is knowledge on different biological activity and toxicity of bee propolis indicating it
may have many antibiotic, antifungal, antiviral and antitumour properties. The pharmacologically active
molecules in it are mostly flavonoids, phenolic acids and their esters. These components have multiple effects
on bacteria, fungi and viruses. In addition, bee propolis and its components have strong anti-inflammatory
and immunomodulatory activities in vitro as well as in vivo. During the immunomodulatory activity of bee
propolis on peritoneal macrophages, an increase of their microbiocidal activity was found. The antitumour
activity of propolis depends on Caffeic acid phenly ester (CAPE).The 10% propolis treatment increased the
cytotoxic activity of NK cell s against murine lymphoma, showing that short - term propolis treatment leads
to increasing of the immune system and increasing of the immunological response. During the experimental
analysis of different sorts of propolis, their antimicrobial, antiviral and antiproliferative activity in vitro was
shown, together with RP-HPLC analysis was performed. In addition the immunomodula- tory activity of
different sort of propolis via the activation of TLT cells in mixed leukomase was performed together with the
indirect induction of antimicrobial activity.
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Effect of storing conditions on the phenolic content of propolis from boreal coniferous zone
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Objectives: It is generally assumed that the conditions where propolis is kept during storing affect its
phenolic content. In this study, we tested several storage methods used for propolis products to find out the
fate of number of phenolic compounds found in propolis.
Method: Nine propolis samples were collected from Finland, from boreal coniferous zone. In the beginning
these propolis samples were in two form: 10% propolis ethanol (70%) extract and raw dry propolis. The
storage time was six months. Propolis-ethanol extracts was stored either at +4°C or at room temperature in
dark conditions. Raw dry propolis samples were stored in a freezer or at room temperature (dark). After six
months samples were prepared for HPLC-analysis and amounts of phenolic compounds were analysed using
RP C18 colunm and water-methanol solvents as described in Salonen et al. (2012).
Summary of Results: Results show that raw dry samples stored in room temperature had the lowest phenolics
content. Otherwise differences were minor.
Reference: Salonen A, Saarnio S & Julkunen-Tiitto R, 2012. Phenolic compounds of propolis from the boreal
coniferous zone. Journal of Apicultural Science, Vol. 56 No. 1 (2012): 5-13.
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Propolis: active ingredient in different formulations with pharmaceutical application
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Propolis samples from different locations in Transilvania were studied for their bioactive properties, especially
antibacterial activity, both in vitro and in vivo. For confirmation of the vegetal origin of propolis, different
taxonomic markers were determined using chromatographic methods (HPLC), especially from the class of
flavonoids (pinocembrin, pinostrobin, chrysin, galangin, kaempherol) and resins of poplar, pine, birch and
salix. In vitro studies were made using propolis in different concentrations, tested on eight Gram(+) and G(-)
bacterial strains. Same formulations having propolis as the active ingredient, were made and tested in vivo
for their healing and antibacterial effect. Different amounts of flavanoids were quantified in propolis extracts
(24.33 %, expressed in chrysin) and in vegetal extracts (8.00 – 17.00 %), the highest amount being quantified
in poplar bud extract. Two types of ointments were prepared: simple ointment (lanolin and vaseline) and
hydrogels (polyacrilic acid, triethanolamine and water) and bioactive extracts from propolis and vegetal
buds were incorporate in four different concentrations. Antimicrobial effect was tested on eight international
reference bacterial strains using the disc diffusion method. In vitro tests showed antibacterial activity
depending on the concentration of active principle present in the product and the bacterial strain. Hydrogels
were more effective than simple ointments.
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Influence of chemical profile on the antibacterial activity of propolis on bee pathogens
Paenibacillus larvae and Paenibacillus alvei
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Propolis is a resinous substance collected by honeybees from buds and exudates of various plant sources,
used by the bees to seal holes in the hives, exclude draughts, protect against external invaders, and prevent
of growth of micro-organisms. The chemical composition includes several types of compounds, such as
polyphenols (flavonoids and phenolic acids and their esters), terpenoids, steroids, aminoacids and wax.
Its properties are well known because of extremely high number of studies on propolis. However, such
properties can change depending on the composition and polyphenols content that in turn depend on
several factors including season, vegetation of the area, and geographical origin. Different propolis samples
were harvested in Transilvania area (Romania), from beekeepers, in order to test the antibacterial activity on
different bee pathogen bacteria. Chemical composition of propolis extracts was determined using standard
methods for wax content determination, total polyphenol, total flavonoid and subclasses of flavones/
flavonol and flavanone/ dihydroflavanone content. Using high performance liquid chromatography, phenolic
fingerprint were determined. Antimicrobial properties of propolis extracts were tested on Paenibacillus
larvae and Paenibacillus alvei, and different results were obtained, depending on the amount and type of the
phenolic composition of the propolis.
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Antibacterial Activity of Propolis Extracts on Normal and Pathogenic Microflora from Milk
Claudia Paşca, Liviu Al. Mărghitaş, Daniel Dezmirean, Chirilă Flore, Nicodim Fiţ, Otilia Bobiş
University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, Apiculture and Sericiculture
Department, Manastur 3-5, Cluj-Napoca, Romania (claudia.pasca@usamvcluj.ro)
By the term mastitis, we understand an inflammatory condition of one or more quarters of the mammary
gland caused by trauma, chemicals, biological or physical agents, which may evolve into an apparent or real
healing, or may lead to animal death. Cow mastitis directly affects milk quality by increasing the number
of bacteria in raw milk by inclusion of dead cells from infected udders. A wide variety of micro-organisms
with pathogenic potential for humans may be isolated from milk: Listeria monocytogenes, Salmonella spp.,
Staphylococcus aureus, and Mycobacterium tuberculosis. Generally, in mastitis treatment, a narrow spectrum
of antibiotics is preferred to avoid resistance development. Because of these drawbacks in the past 10 years,
more and more alternative therapies have been used, to improve milk quality for human consumption.
Using propolis extracts for in vitro testing, we intend to prepare different formulations to exclude antibiotics
from mastitis treatment. Propolis extracts of different concentrations were tested in vitro on different
bacteria, isolated from normal and mastitic milk and interesting results were obtained. Depending on the
concentration of propolis and bacterial strain, inhibition diameters of 7.0 to 15.5 mm were obtained and a
low concentration of propolis was needed to inhibit the bacterial growth.
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Chemical Composition and Antimicrobial Activity of Romanian Propolis Against Clinical Strains of
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The objectives of the study were to evaluate the in vitro efficacy of Romanian propolis ethanolic extracts (EEP)
against clinical strains of Staphylococcus aureus and Escherichia coli and to correlate its biological activity
with the main groups of biologically active compounds from propolis.
Method: Spectrophotometric methods were used to determine the total phenolics and flavonoids (flavones/
flavonols, flavanones/dihydroflavonols) from propolis samples. The antimicrobial properties were screened
using a disk diffusion method and the minimum inhibitory concentrations (MIC) and minimum bactericidal
concentrations (MBC) were established by a broth microdilution assay. Pearson correlation coefficients were
calculated between these parameters.
Summary of Results: The overall analysis of the results indicated a significant antimicrobial potential of
Romanian EEP exhibited towards both tested bacterial species and positively correlated to the chemical
composition. The calculated values of Pearson correlation coefficients pointed out a significantly
positive correlation between the major chemical compounds groups of propolis extracts (flavanones/
dihydroflavonols and total phenolics) and MICs and MBCs values, respectively.
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Biologically active compounds of propolis from some Russian regions.
Khismatullin R.G. LLC “Tentorium” 35 Turgeneva Str., Perm 614017 Russia
Semushina E.V. LLC “Tentorium” 35 Turgeneva Str., Perm 614017 Russia
Eller K.I. Institute of Nutrition, 2/14 Ustinsky proezd Moscow 109240 Russia
Perova I.B. Institute of Nutrition, 2/14 Ustinsky proezd Moscow 109240 Russia
The main biologically active compounds (BAC) of eight propolis samples from different regions of European
part of Russia ( Krasnodar, Perm , Pensa, Yaroslavl and Kaliningrad) were investigated. Powdered samples
were ultrasonificated in methanol-dimethylsulfoxide (DMSO) mixture (80-20 v/v). Extract was centrifuged
and supernatant was analysed by HPLC. HPLC analysis was performed on an Agilent 1100 system equipped
with diode-array spectrophotometric detector (DAD) and a time-of-flight mass-spectrometric detector with
electrospray ionization (MS-ESI-TOF). Flavonoid aglycones were found as the main BAС. Their total amount
ranged from 5.6 to 18.7% based on crude weight. Among flavonoids were identified and quantified flavonols
(quercetin, kaempferol, galanlgin and their methylated derivatives), flavones (apigenin, acacetin, chrysoeriol,
chrysin, tectochrysin) and flavanones (pinocembrin, pinostrobin, naringenin and its methyl derivatives).
The total amount of phenolic acids ranged from 5.2 to 8.3%. Approximately 25% of the total phenolic acids
were represented by p-coumaric caffeic, cinnamic and ferulic acids, 75% of phenolic acids were identified as
derivatives of cinnamic acids. Significant amount of benzoic acid (from 0.7 to 3.5%) were found in all propolis
samples. The data obtained can be used for the standardization and estimation of authenticity and biological
activity of domestic propolis.
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The potential of bee venom and its components as a vaccine adjuvant
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The venom of Apis mellifera (honey bee) has been reported to play a role in immunotherapy, but existing
evidence to support its immuno-modulatory claims is insufficient. Four fractions from whole bee venom
(BV) were separated using medium pressure chromatography. Their ability to induce production of
cytokines TNFα, IL-1β and IL-6 in phorbol-12-myristate-13-acetate (PMA) treated U937 cells was assessed.
The levels of the three cytokines produced by stimulation with the four fractions and crude BV without
LPS were not significantly different from negative control values. However, co-stimulation of the cells
with LPS and F-4 induced a 1.6-fold increase in TNF-α level (p < 0.05) compared with LPS alone. Likewise,
LPS-induced IL-1β production was significantly synergised in the presence of F-1 (9-fold), F-2 (6-fold), F-3
(4-fold) and F-4 (2-fold) fractions, but was only slightly enhanced with crude BV (1.5-fold) relative to LPS.
Furthermore, the LPS-stimulated production of IL-6 was not significantly increased in cells co-treated with
F-2 and F-3, but the organic fraction (F-4) showed an inhibitory effect (p < 0.05) on IL-6 production. The
latter was elucidated by NMR spectroscopy and found to contain (Z)-9-eicosen-1-ol. The effects observed
with the purified BV fractions were more marked than those obtained with the crude sample.
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Profiling of Scottish propolis from honey bee hives within the same location.
Khaled Saleh1, Willow Lohr1, Sarah Kennedy1, Magnus Peterson3, Alison Gray3, James Fearnley2 and David G.
Watson1.
Strathclyde Institute of Pharmacy and Biomedical Sciences, University of Strathclyde, 161 Cathedral Street,
Glasgow, UK, G4 0RE, Fax: +44(0)141 5482651
2
Apiceutical Research Centre, 6 Hunter Street, Whitby, North Yorkshire YO21 3DA

1

3

Mathematics and Statistics, University of Strathclyde, 26 Richmond Street, Glasgow, UK, G1 1XH

The current study aimed to profile propolis composition from individual bee from three different areas of
Scotland were profiled by using liquid chromatography high resolution mass spectrometry. Previously there
have been no comprehensive studies of the variation of propolis composition within a small region. The
propolis samples contained several hundred components, many of which are still unknown structures. In
samples from Aberdeenshire principle components analysis (PCA) followed by hierarchical cluster analysis
(HCA) divided nine samples into six different groups according to the abundance of different components
in the samples. The Aberdeenshire samples were particularly abundant in glycerol esters. Five samples from
Fort William could be divided into four groups. These samples had quite a different composition from the
Aberdeenshire samples containing an abundance of compounds putatively identified as sesquiterpene acids.
Three samples from Dunblane were different again but closer in composition to the Aberdeenshire samples
than the Fort William samples. Thus this study established that there are both local and regional variations in
propolis composition over a relatively small area which might have a bearing on the effectiveness of propolis
as an anti-infective agent.

76
P23
Improving microwave assisted extraction of flavonoids from propolis using Gelucire 44/14 as
extractant: Correlative studies on dielectric properties
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Introduction: Proposed herein a green approach for fortification of propolis using Gelucire 44/14 as an
extractant in microwave assisted extraction (MAE).
Aim: The study aims to explore Gelucire 44/14 as a green extractant in microwave assisted extraction
(MAE) of Propolis. Further attempts have been made to inspect the extraction process in view of dielectric
properties of Gelucire 44/14 correlating with the extraction performance.
Methods: In comparison with ethanol as organic solvent, propolis was extracted using Gelucire 44/14
aqueous solutions of different concentrations (10 to 50% w/w) in closed vessel MAE system. All the extracts
were screened for flavonoids content as analyzed by high performance liquid chromatography-photo
diode array (HPLC-PDA) method. The dielectric properties of Gelucire 44/14 solutions were studied using
open-ended coaxial-line probe and correlated with extraction of flavonoids. Subzero differential scanning
calorimetric (DSC) analysis of the Gelucire 44/14 solutions was performed to reveal the phenomenon of
dielectric constant (ε’) modulation.
Results: Application of Gelucire 44/14 was found to be effective in improving the extraction of flavonoids
from propolis. Incorporation of Gelucire 44/14 in water at 40% w/w reduced its ε’ and improved the
dissipation factor (tan δ) to a degree favorable for achieving maximum extraction of flavonoids. High
enthalpy value at the same concentration recorded in DSC corroborate with reduced ε’ suggesting effective
interruption of tetrahedral structure of water molecules reducing its polarity which in turn facilitates
solubilization and extraction of flavonoids.
Conclusion: Gelucire 44/14 was recognized as an effective green extractant in MAE of flavonoids from
propolis
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Active compounds produced by various types of propolis and its effect in treatment of diabetes
Naif Alanazi, David Watson and Sandy Gray.
Recently, propolis has become attractive and plays an effective role because of its several biological and
pharmacological properties. Propolis is a resinous hive product collected by honeybees from various plant
sources. Many previous studies have demonstrated that propolis extracts and their phytoconstituents have
anti-diabetic activity. The flavonoid, polyphenols, phenolic aldehydes, sequiterpene quinines, coumarins,
amino acids, steroids and inorganic compounds are the major constituents involved in this activity. Thus,
the aim of this study is to isolate and identify the compounds unique or specific to the various types of
propolis with potential anti-diabetic activity and the locations from where they are sourced. Phytochemical
techniques are used to isolate active compounds from propolis extracts such as column chromatography,
sephadex, TLC, ELSD, NMR and LC-MS. Activity of identified compounds are carried out using biological tests.
Keywords: Propolis, TLC, ELSD, NMR, LC-MS and biological tests.
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Immunomodulatory effects of Brazilian propolis on the maturation and function of human
dendritic cells
Bruno José Conti, Karina Basso Santiago, Eliza de Oliveira Cardoso, Lucas Pires Garcia Oliveira, Fernanda Lopes
Conte and José Maurício Sforcin
Department of Microbiology and Immunology, Biosciences Institute, UNESP, Botucatu, SP, Brazil.
Propolis is a resinous mixture of substances collected by honeybees from several botanical sources, and its
composition contains a rich chemical variety, depending on the geographical area and plant sources. This
natural product has plenty of biological properties such as anti-inflammatory, antioxidant, antibacterial,
antiviral, antifungal, anti-parasitic, highlighting its immunomodulatory action. Dendritic cells (DCs) represent
a heterogeneous population of professional antigen presenting cells (APCs). They have the ability to
recognize pathogens and initiate an immune response by internalizing extracellular antigens and presenting
peptides to naïve T cells. This work aimed to investigate the effects of propolis on the maturation and
function of human DCs, assessing the cell viability and the bactericidal activity against Streptococcus mutans.
Human monocytes were obtained from healthy donors and incubated with IL-4 and GM-CSF for 7 days for
DCs differentiation. DCs were incubated with different concentrations of propolis (5, 10, 20, 40 μg/ml) for 24 h
and challenged with S. mutans for 2 h. Cell viability was assessed by the MTT assay and colony-forming units
(CFU) were counted to assess the bactericidal activity of propolis-treated DCs. Data showed that cell viability
was not affected by propolis treatment. Propolis displayed an immunomodulatory profile on the maturation
and function of human DCs and increased the bactericidal activity against S. mutans, what indicates its
important role in the initial events of the immune response.
Keywords: propolis, dendritic cells; natural product, Streptococcus mutans.
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Effect of a propolis-based odontological product on bactericidal activity of human monocytes
against Streptococcus mutans
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The caries and periodontal disease are infectious diseases, reflecting failure to balance the oral microbiota,
whose agents can be transmitted. Chlorhexidine (CHX) has been used as anti-caries agent, but its use is
controversial due to the occurrence of side-effects. Propolis (P) is a resinous product made by bees from
several parts of plants, is used extensively in traditional medicine for its antibacterial, antifungal, antiinflammatory, and immunomodulatory effects. This work aimed to investigate the effects of an odontological
product containing propolis in combination with chlorhexidine in lower concentrations on the bactericidal
activity of human monocytes against Streptococcus mutans. Monocytes were obtained from healthy
donors (n = 10) and incubated with propolis (0.2, 1.0 and 2.0) or chlorhexidine (1.2, 6.0 and 12.0) alone or
in combination (P/CHX: 0.2/1.2, 1.0/6.0 and 2.0/12.0 μg/mL) for 18h. After, monocytes were challenged
with S. mutans for 2h. Cell viability was assessed by the MTT assay and colony-forming units (CFU) were
counted to assess the bactericidal activity of monocytes. The treatments had no effect in monocytes viability.
Non-stimulated monocytes exhibited a bactericidal activity against S. Mutans, what increased significantly
after incubation of cells with P, CHX and the combination P/CHX at all concentrations. These findings open
perspectives for further research, denoting the practical application of this odontological product containing
propolis and lower concentrations of CHX, that is of interest to the pharmaceutical industry.
Keywords: Propolis, Monocytes, Cytokine, Chlorhexidine, Odontological product
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