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THE STRUCTURE OF THE THESIS 
 The PhD thesis was worked out on the basis of research done throughout several years 
in my own apiary, then within the Apilife company and the collaborations with The Romanian 
Society of Beetherapy, with the Hofigal Society, with The National Institute of Research – 
Development for Cryogenics and Isotope Technologies in Râmnicu Vâlcea, with USAMV in 
Cluj, etc. 
 The paper is divided into seven chapters, conclusions, bibliography and annexes. It has 
180 pages out of which the reference part represents 65 pages. The master’s degree paper 
contains 32 figures and 16 tables, and the annexes are rendered in 28 pages. In order to 



elaborate the thesis, there were used 100 bibliographical references. The dissemination of 
results is represented by the list of papers presented in national and international beetherapy 
Congresses and Conferences. 
 
 
 
 
 The PhD thesis is divided into two different parts: 

I) The reference study  
II)  The experimental part 

 
In the reference part, divided into two chapters (1 and 2), I deal with data in  

the specific literature: the definition, classification, physical-chemical composition, 
production, harvesting methods, packing and depositing of bee products analysed throughout 
this paper, namely: honey, raw pollen, maiden wax, propolis, royal jelly, drone larvae and bee 
venom. 
 In the experimental part, divided into four chapters (3, 4, 5 and 6) there is personal 
research concerning bee products with therapeutical use: personal research concerning bee 
products as raw material (chapter 3), bee cocktails (chapter 4), functional food with the 
products of the beehive (chapter 5) and cosmetic products with bee venom (chapter 6). 
 The paper ends with some conclusions and perspectives (chapter 7), bibliography, 
annexes, the list of notations and used symbols, the list of figures, the list of tables, my 
Curriculum vitae and the list of published or presented papers. 
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moral support, for his understanding and unconditioned support throughout the research 
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The aim and objectives of research    
The aim of this project on “Studies and research on bee products. Their utilization as bee 
cocktails, functional food and cosmetic products on the basis of bee venom” is the 
documentation, experimentation and estimation of some technological alternatives of getting 
some complex food and cosmetic products based on products of beehive, in view of the 
optimization of the: 

 chemical composition (by association) 
 way of preserving 
 effect on health 
The research activity within the project aims to practically get three categories  

of bee – fit therapeutical products:  
 bee cocktails 
 functional food 
 cosmetic products 

and the results are stipulated to be of interest, both on the national and the international 
market, in the field of food supplies and cosmetic products based on products of the beehive. 
 
 Taking into account the importance of chemical compounds in bee products in 
keeping and improving health, as well as the curative characteristics of fruit and medicinal 
plants (analysed again and valorized with the help of modern technologies), we have in view 
to get some “bee-fit” therapeutically efficient products at the level of the human body. 
 
  Thus, the research aims the following: 
 

I. The products of the beehive were studied in the first stage 
 Honey 
 Pollen 
 Bee bread 
 Propolis 
 Royal jelly 
 Drone larvae 
 Bee venom 

considering the chemical composition, in certain compounds with benefits on the human 
body. 
 

II. The second stage aimed to get some bee-phytotherapeutical products such as “bee 
cocktail”; and it had in view both the finding of some technological alternatives of 
production, and the discovery of the best ways of conservation and dosage. 

III. The third stage was concerned with the study of the possibility of getting some 
functional food based on bee products, associated with fruit and medicinal plants, 
in order to keep and improve health. 

IV. The fourth stage aimed to formulate and test a range of cosmetic products based on 
bee venom, simple or associated with medicinal plants. 
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 The bee wax helps to make artificial honeycombs and as raw material in the 
electrotechnical, electronic, optic, cosmetic, pharmaceutical industries, varnishes and dyes, etc. 
 The pollen, propolis, royal jelly, drone larvae and bee venom are extremely appreciated 
for their therapeutical and biostimulating features. 
 The pharmacological characteristics of bee products are to be found in 10 pages of the 
thesis. 28 features of honey, 53 features of pollen, 60 features of propolis, 33 features of royal 
jelly, 17 features of drone larvae, 17 features of propolis were mentioned and justified. 
 
 2.2 The necessity of consuming food supplements (bee cocktail), functional food and the 
use of cosmetic products on the basis of bee products 
 The miraculous features of the mixture of bee products have been discussed lately, being 
possible to treat several diseases simply and rapidly. There is nothing better for the body than the 
organic, biological products which can be found around us in nature, and in order to prove this 
hypothesis, we can go back to our origins: the miraculous features of bee products were 
registered even in the antiquity. 
 Due to their components, bee cocktails are real “health sources”, taking into account the 
rich content in vitamins, minerals and other microelements, all these leading to its 
recommendation for multiple deseases. Being mixtures of beehive products in different formula, 
they help a lot our body which is so challenged by tiredness, stress, unhealthy food, pollution. 
 The concept connected to nourishment has expanded from survival and satisfaction of 
hunger to the prevention of contrary effects with the use of these beneficial products to improve 
the quality of life and to prevent or reduce the risk of being taken ill. In order to adopt a healthy 
lifestyle, we are in front of a new way of dealing with the nourishing science: the use of the so-
called “functional food”. 
 Cosmetic products based on venom and other products of the beehive offer eternal youth 
due to the royal jelly (every day closer to a younger skin), the brilliance and delicacy of honey, 
the nourishing feature of pollen, the delicate texture of the natural bee wax, the cleanliness and 
protection given by propolis – the most powerful natural antimicrobial substance. 
 
 
 
 
 
 
 
 
 

SECOND PART 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Chapter 3 
     
Personal research concerning the quality of bee products – raw material    
 
3.1. Materials and methods 

The analysis of the physical and chemical (a) and microbiological (b)                                   
composition of bee products which will be used in the bee therapy as functional food and in bee-
cosmetics is extremely important because it is essential to know if products: 

 are genuine, 
 have the adequate chemical composition to the declared type of bee product 
 do not have pathogenic microbial load, and the saprophytic load is in the limits of 

accessibility. 
(a) For the bee products which will become part of the suggested api-phyto-therapeutical 

products, the main physical and chemical parameters were established: content of 
water, total proteins, total lipides (Table no. 6). The diastase index, electric 
conductivity and the content of HMF (hydroxi methyl furfural ) were also established 
because other physical and chemical characteristics are also important for honey (Table 
no. 7). The working techniques used comply with the monographs in FR X and the 
European Pharmacopoeia, the valid edition. 

(b) The study of the antimicrobial activity of some bee products consists in establishing the 
antimicrobial features of bee honey, propolis, royal jelly, as well as establishing the 
efficiency of these products according to the antibacterial qualities in view of using 
them in medical attendance. Thus, the objectives of the microbiological study aim two 
stages: 

1) screening the antimicrobial activity of bee products as compared to different bacterial and 
fungi stems 

2) the quantitative determination of the minimum inhibitory concentration of the bee 
products tested as compared to different microbial stems. 

 
The biological material. The study was achieved on 16 isolated microbial stems from patients in 
hospital. The identification of the stems was achieved with the automized system VITEK 2, as 
well as with the help of the microtest galleries API 20. The standard bacterial stems used in the 
study are: 

a) Fungi stems: Candida albicans 103101, Candida famata 366, Candida albicans 601,  
b) Gram-positive bacterial stems: Enterococcus faecalis ATCC, Staphylococcus aureus 

MRSA 349, SCN, Staphylococcus epidermidis, MRSA 1840, Staphylococcus aureus 
ATCC,  

c) Gram-negative bacterial stems: Escherichia coli 634, Escherichia coli 8730, Klebsiella 
136202, Pseudomonas aeruginosa ATCC, Acinetobacterbaumanii 7706, Pseudomonas 
aeruginosa 6633, Pseudomonas aeruginosa 719. 

 
The tested bee products were: 

 Honey; 
 Pollen; 
 Royal jelly; 
 Drone larvae; 
 Propolis; 
 Tincture of propolis; 
 Soft extract of propolis 

 
 



3.2 Results and discussions 
(a) The main physical and chemical parameters of bee raw materials were established: 
Table no. 6 The main physical and chemical parameters of bee raw materials used as raw 
material 

No. Product Water content (%) Total proteins (% Total lipides 
 (%) 

1. Acacia honey 17.4 0.21 0.00 
2. Manna honey 16.4 0.68 0.01 
3. Pollen 2013 19.7 18.8 5.1 
4. Pollen 2014 19.2 18.6 5.8 
5. Maiden wax 15.7 16.6 4.4 
6. Royal jelly 63.7 13.4 2.2 
7. Apilarnil 61.4 7.6 3.2 

The diastase index, electric conductivity and the content of HMF (hydroxi methyl furfural) were 
established for honey. 
 
Table no. 7 Physical and chemical characteristics specific to honey 

No. Bee product  Electric conductivity 
(mS/cm) 

Diastase index
 (DN) 

HMF 
(mg/kg) 

1. Acacia honey 0.125 14.9 2.3 
2. Manna honey 0.962 36.9 4.9 

 As far as one can notice in the analysis, acacia honey and manna honey are genuine 
products, having a high diastase index (the content of amylase proceeded from bees) and very 
low content of HMF. The electric conductivity of manna honey is high, over the minimum limit 
of the Romanian standard and Codex Alimentarius so that  a type of honey could be declared 
manna honey (0.8mS/cm). 
 For the main bee raw materials specific analysis were subcontracted by the laboratories 
of Physical-chemical and Microbiology Analysis of INCD IBA Bucharest (The Institute of Food 
Bioresources). The reports show the characteristics of raw materials (humidity, acidity, dried 
substance, total ash) according to valid STAS, but also pieces of information concerning the 
organoleptic features of bee raw materials: aspect, consistency, taste and smell, according to the 
monographs in the Romanian Pharmacopoeia, the valid edition (FR X). 
b.1. Establishing the antimicrobial activity of different bee compounds upon the analysed 
bacterial stems. 
A method adapted after the difuzimetrica one (Kirby-Bauer) was used. 
Conclusions: 1. The antimicrobial activity of bee products appreciated through the difuzimetrica  
method was reduced, areas of inhibition of the growth being slightly highlighted, except the 
tincture of propolis. 
2. It has been noticed that in some cases, the antimicrobial activity of the tested products 
increased by the continuation of the incubation period (from 24 hours to 72 hours). 
 
 
 
 
 
 
 
 
 



b.2. Establishing the CMI value (the minimum inhibitory concentration) using the method of 
microdilutions in a liquid environment. It allows to establish CMI expressed in U.I/mgr or gram 
product.  
 
Reading the results at spectrophotometer. The results were analysed by reading at 
spectrophotometer, too, this being a tool capable of measuring the quantity of photons accurately 
(the intensity of light) absorbed by putting them in a solution. 
Thus, the quantity of substance (concentration) may be established indirectly. 
 
For the stems of Candida albicans , all tested products have an antimicrobial activity, CMI has 
values between 1/10 and 1/80. The stem of  C. famata proved to be sensitive only to the activity 
of pollen, the other compounds not having any effect. (Table no. 7.1 and 7.2) 
 
Table no. 7.1 The CMI and CMEB values of the bee products tested on stems of Candida sp  

Code of the stem 

Drone larvae 
 

         
       Royal jelly 

Manna honey 
 

CMI CMEB CMI CMEB CMI CMEB  
Candida albicans 103101 1/80 1/10 1/320 1/320 1/40 1/40 
Candida famata 366 1/40 No effect No effect 1/10 No effect 1/80 
Candida albicans 601 1/80 No effect 1/20 1/20 1/80 1/20 
 
Table no. 7.2 The CMI and CMEB values of the bee products tested given the stems of Candida 
sp. 

Code of the stem 

Acacia honey
 Tincture of propolis 

Raw pollen 
 

CMI CMEB CMI CMEB CMI CMEB 

Candida albicans 103101 1/40 1/10 1/320 1/10 1/80 1/40 

Candida famata 366 No effect 1/20 No effect 1/10 1/160 1/10 

Candida albicans 601 1/10 1/10 1/40 1/10 1/160 1/10 

 
For the Gram positive stems analysed, drone larvae presented antimicrobial activity given all the 
stems, with an CMI value varying between 1/20 and 1/80μg/μl. 
 
The rest of the other tested products had an activity only to certain stems, with various 
concentrations, between 1/10 and 1/320 μg/μl (raw pollen given the SCN stems) (Table no. 8.1 
and 8.2), the narrowest spectrum of activity being in the case of royal jelly. 
 
 
 
 
 
 
 
 
 
 
 
 



Table 8.1. The CMI and CMEB values of the tested products given the Gram positive bacterial 
stems 

Code of stem 
Drone larvae Royal jelly Manna honey 

CMI CMEB CMI CMEB CMI CMEB 

Enterococcus faec
ATCC 

1/40 1/10 1/40 1/10 1/10 1/10 

S. aureus ATCC 1/20 1/10 No effect 1/20 1/10 1/10 
S. aureus MRSA 349 1/40 1/10 No effect 1/20 No effect No effect 
SCN 1/80 1/10 No effect 1/20 No effect No effect 
S. epidermidis 1/40 No effect No effect 1/20 No effect No effect 
S. aureus MRSA 1840 1/40 No effect 1/20 1/20 No effect No effect 
 
Table 8.2 The CMI and CMEB values of the tested products given the Gram positive bacterial stems 

Code of stem 
Acacia honey Tincture of propolis Raw pollen 

CMI CMEB CMI CMEB CMI CMEB 
Enterococcus faecalis ATCCNo effec No effect  1/20 1/10 No effect 1/10 
S. aureus ATCC 1/40 1/10 1/80 1/20 1/160 1/10 
S. aureus MRSA 349 No effec 1/10 1/40 1/10 No effect No effect 
SCN 1/10 1/10 No effect  No effect 1/320 No effect 
S. epidermidis No effec No effect 1/160 No effect 1/320 No effect 
S. aureus MRSA 1840 1/80 1/10 1/80 1/10 1/160 1/10 

 
For the Gram-negative analysed stems one can notice that drone larvae and the tincture of 
propolis have an antibacterial activity as compared to all analysed species, and the activity of the 
other compounds varies according to the analysed stem. 
 
The CMI values are between 1/10 and 1/320 μg/μl (Table no. 9.1 and 9.2)  

Code of stem 
Drone larvae Royal jelly Manna honey 

CMI CMEB CMI CMEB CMI CMEB

Pseudomonas aeruginosa ATC 1/80 1/10 1/40 1/10 1/10 1/10 
Pseudomonas aeruginosa 719 1/80 1/10 No effect No effect 1/10 No effect 
Pseudomonas aeruginosa 6633 1/10 No effect 1/640 1/10 1/40 1/10 
Acinetobacter baumanii 7706 1/60 No effect No effect 1/10 1/80 1/40 
E. coli 8730 1/40 No effect No effect 1/10 No effect No effect 
E. coli 634 1/40 1/10 1/40 1/40 No effect 1/10 
Klebsiella sp. 136202 1/80 No effect 1/10 No effect 1/10 No effect 

 
Table no. 9.2 The CMI and CMEB values of the tested products given the Gram negative bacterial stems 

Code of stem 
Acacia honey Tincture of propolis Raw pollen 

CMI CMEB CMI CMEB CMI CMEB

Pseudomonas aeruginosa 
ATCC 

1/20 1/20 1/10 No effect 1/320 1/10 

Pseudomonas aeruginosa 71 No effect No effect 1/10 No effect No effect No effect 
Pseudomonas aeruginosa 66 1/40 1/20 1/10 No effect 1/160 1/10 
Acinetobacter baumanii 7706No effect No effect 1/10 No effect 1/20 No effect 
E. coli 8730 No effect No effect 1/10 No effect 1/320 No effect 
E. coli 634 No effect 1/10 1/10 No effect 1/160 1/10 
Klebsiella sp. 136202 1/10 No effect 1/160 1/10 No effect No effect 
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 Identifying and quantifying sugars is an important step with a view to establishing the 
authenticity of samples both from a quantitative and a qualitative point of view. 
 
Table no. 11 The concentration of glucides (%) in the samples of bee products raw material and 
the apitherapeutical product achieved, established by the HPLC method 
 

Sample Glucose Fruitose Saccharose Maltose 
Melezitoza 
(Sweet 
substance) 

Total suga

Acacia honey 23.77 41.00 1.03 1.44 0.00 72.55 
Manna honey 26.25 35.14 0.14 1.77 1.78 69.29 
Pollen 2013 13.02 18.29 0.00 0.1 0.00 31.82 
Pollen 2014 15.20 16.27 0.00 0.10 0.00 31.91 
Maiden wax 9.23 17.264 0.00 0.23 0.00 28.66 
Royal jelly 6.67 6.16 0.51 0.15 0.00 13.87 
Drone larvae 8.68 8.76 0.14 0.32 0.19 19.00 
 API PRODUCT 19.49 27.08 0.01 0.95 0.47 50.21 
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Figure no. 12 The HPLC – IR chromatogram of the sample of royal jelly 
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Figure no. 13 The HPLC – IR chromatogram of the sample of drone larvae 
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Figure no. 14 The overlapped chromatogram of the 10-HAD standard (40 mg/ml), of the royal 
jelly and drone larvae analysed 
 
In the composition analysis of royal jelly, one intended to establish the content of 10 DHA acid 
(10-HAD), which is a marker of authenticity of the royal jelly. 
 
Table no. 14 The antioxidant activity of bee products established by the DPPH and FRAP 
technique 
 

No. Bee product DPPH 
 (mmol TROLOX/g) 

FRAP 
(mmol TROLOX/g) 

1. Acacia honey 0.10 0.25 
2. Manna honey 0.32 0.96 
3. Pollen 2013 1.37 2.47 
4. Pollen 2014 1.59 3.17 
5. Maiden wax 8.64 11.42 
6. Royal jelly 0.32 2.27 
7. Drone larvae 0.68 16.41 
8.  API PRODUCT 6.34 10.03 

 
 As one can notice in the table above, both the total antioxidant potential and the  activity 
of capturing the free radicals (DPPH) at bee products are high enough (as compared to other 
natural matrixes), and their combination in different ways leads to extremely valuable products 
such as their utilization in treating or even preventing various diseases. 
 The explanation of the beneficial activities of bee products and the recommendation of 
their use in apitherapy, or medicine in general, is given by the detailed clearing up of the 
chemical composition of each of them. 
 The variety of the composition is the decisive factor in the beneficial actions that these 
products have, the chemical analysis of their composition being their certificate of: guarantee, 
authenticity, quality. In order to comply with the valid GPM rules and the requirements for the 
safety of food, the ensurance of the traceability of the product from the beehive to the storehouse 



or raw material, subsequently to its conditioning as a finite product as such or in different 
complex formula is required. 

 

 
Fig no. 11  The traceability of Drone larvae from the beehive to the storehouse of raw material 
Materials and methods 
 The quality of the drone larvae was checked by establishing: [1] the acidity – pH (5,9 – 
6,9), [2] the humidity – water (65-75%), [3] the relative density (1,1 – 1,2), [4] the dried 10 g%), 
substance – residue (25 – 35%), [5] the ash (maximum 2%), [6] the reducing sugars (maximum 
[7] the total proteins (9-12 g %), [8] the total lipides (5-8 g %). 
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Results and discussions 
In the process of getting the drone larvae, the authors appreciated that there are 7 checking points 
in all, out of which 4 checking points at the level of the operations performed by the beekeeper 
and other 3 checking points up to the moment where the drone larvae, as raw material, goes into 
processing. 
Table no.13 Results of the physical-chemical analysis of Drone larvae (samples M vs. stored 
product P) 

M Proba pH Apa  Densitate Rezidiu  Cenuşa 

   % relativă % % 

M Apilarnil 1 6.40 72.2 1.056 27.60 0.83 

P Bihor 6.30 72.0 1.060 28.00 0.85 

M Apilarnil 2 5.98 68.4 1.080 36.60 0.83 

P Bihor 6.00 68.0 1.078 36.00 0.86 

M Apilarnil 3 6.40 78.1 1.055 21.96 0.82 

P Bihor 6.30 78.5 1.060 21.50 0.80 

M Apilarnil 4 5.30 73.00 1.025 27.00 0.50 

P Giurgiu 5.10 72.50 1.031 27.50 0.52 

M Apilarnil 5 6.30 70.9 1.084 29.10 0.80 

P Vaslui 6.28 65.8 1.081 34.20 0.90 

M Apilarnil 6 6.20 59.1 1.140 40.90 0.71 

Neamţ 6.10 57.2 1.170 42.80 0.72 

 
Thus, from the first analysis, the supplier of the product Drone larvae 4 (Giurgiu) was eliminated 
because of the too high acidity of the product (pH 5.3), and the product Drone larvae 3 (Bihor) 
because of the too high humidity (78.1 %, compared to the limit of maximum 75% water 
indicated by the specific literature).Due to the high content of water, one could not establish 
quantitatively the total lipides of the samples: Drone larvae 2 (Bihor) and Drone larvae 6 
(Neamţ). The suppliers of the two products were eliminated because of the high quantity of 
residue established (36.6 % with Drone larvae 2 and 40.9% with Drone larvae 6, compared to the 
limit of maximum 35% indicated by the specific literature). Finally, the products Drone larvae 1 
(Bihor) and Drone larvae 5 (Vaslui) were selected, the results of the physical-chemical analysis 
of these products being at the limits allowed.The product Drone larvae 5 became conspicuous 
due to a relative density a bit higher (1.084 compared to 1.056) and to a higher content of 
reducing sugars and total lipides (2.5%, respectively 4.9% compared to 1.7%, respectively 
1.96%), and the product Drone larvae 1, from the point of view of the content of total protein. 
 

The antioxidant activity of the bee products 
Table no. 14 The antioxidant activity of the bee products established by the DPPH and FRAP 
technique 
 

No. Bee product DPPH 
 (mmol TROLOX/g) 

FRAP 
(mmol TROLOX/g) 

1. Acacia honey 0.10 0.25 
2. Manna honey 0.32 0.96 
3. Pollen 2013 1.37 2.47 
4. Pollen 2014 1.59 3.17 
5. Maiden wax 8.64 11.42 
6. Royal jelly 0.32 2.27 
7. Drone larvae 0.68 16.41 
8.  API PRODUCT 6.34 10.03 
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All samples are adequate. They joined the limit of admissibility stipulated by the valid European 
Pharmacopoeia. The samples of honey with Goji and Aronia join the limit of admissibility, but 
they are contaminated with Aspergillus niger. The samples are not contaminated with specific 
pathogenic microorganisms. 
 
Chapter 6 

Preparations with bee venom 
Bee venom, raw material submitted to analysis 
 The characterization of the main proteinic fractions in the Romanian bee venom was 
achieved with the help of the high quality liquid chromatography and mass spectrometry. This 
approach was chosen in order to get valuable pieces of information (qualitative and quantitative) 
concerning the possible differences existing in the composition of the samples with bee venom 
with a different origin and collecting year. 
 The main aspects followed in the proteinic characterization of the venom were: 

  stamp 
  confirmation of the quality 
 authenticity 
 origin 

Materials and methods 
 The origin of the venom samples was from Romania and Ukrainia, and they were 
collected in 2013. The samples were kept in the dark up to the moment of analysis, at a 
temperature of 5°C, and the data of identification of the samples were for: 
 V1 –Gorj, Romania / V2 –Bihor, Romania / V3 –Sibiu, Romania  / V4 –Neamţ, Romania / V5 – 
Ukrainia / V7 – Ukrainia. 
The analysis of the venom samples with high performance chromatography of liquids, HPLC 
was done in the laboratories of The National Institute of Research-Development for Cryogenic 
and Isotropic Technologies – ICSI Rm. Vâlcea. 
The quantification of the components of venom (melitin, apamin, phospholipase A2) was 
intended by using the method of the external standard using standards of reference of analytic 
purity, Sigma-Aldrich. 
The samples of venom and the standards were prepared in acidulated water with TFA. 
 
The chromatographic conditions were fulfilled by using: 

 HPLC Thermo Finnigan Surveyor equiped with a detector row of diodes (PDA) 
 Separation – the Aquasil C18 column (250 × 4.6 mm, 5 μm) 
 PDA detector set at the wave length of 220 nm 
 The elution in gradient of two mobile stages (water and acetonitryls acidulated with TFA 

– trifluoroactic acid) 
 
 
 
 



Figure n
 
 T
establish 
Bruker M
support p
followed
those in t
Results a
 T
real samp
 
 T
venom sa
 

   
Figure n

no. 27 High p

The analysis 
the profiles

Microflex LT
programme o
d by the stat
the data base
and discussi

The HPLC m
ples, and the

Table no. 16
amples 

no. 28 The co

performance

of venom 
 / proteic sta
T spectrome
of control Co
tistical analy
e “Apitoxin 
ions 

method of es
e quantitative

6 The quantit

Compus

Apamina

Fosfolipaza 

Melitina

omposition o

e chromatogr

samples by 
amps by mas
eter from Br
ompass 1.3 f
ysis of these
Taxonomy” 

tablishing th
e and percen

tative and pe

s V1

a 4.51

A 21.7

a 60.5

of the venom

raph of liqui

mass spect
ss spectrome
ruker Dalton
for FLEX v3
e. The purc
(Ionete et a

he proteic co
ntage results 

ercentage co

Pr

V2 V3

4.74 4.1

23.4 21.8

62.5 60.4

 

m samples an

 
ids, HPLC S

trometry MA
etry. The wo
nics Inc. (B
3.3 . The acq

chased spect
al, 2013). 

ontent of ve
are rendered

omposition o

roba (%)

3 V4

19 4.56

8 23.1 2

4 65.4 6

nd the HPLC

Surveyor Plu

ALDI-TOF 
orking equip
Billerica, MA
quisition of 
tra were int

enom sample
d in the Tabl

of the active

V5 V7

4.03 4.14

20.1 20.6

62.2 62.9

C chromatog

us 

was intend
pment was a 
A, USA) , w
mass spectra
ercompared 

es was appli
le no. 14. 

e principles i

gram 

ed to 
mass 

with a 
a was 
with 

ied to 

in the 

 

 



The sam
separatio
compared
purificati

Figure n

Figure n
done for 
 
 

mples present
on of the co
d to the inte
ion – as it is 

no. 29 The ch

no. 30 The se
each analyti

t a similar c
omponents 
egral venom
collected by

hromatogram

election of th
ic sample of 

content of a
of apitoxin 

m (no matter
y beekeepers

ms for a) apa

he most repr
f standard an

apamin, phos
(melitin, a

r if it is puri
s) and to hon

  

   

    
amin, b) pho

resentative s
d apitoxin 

spholipase A
apamin, pho
ified or in i
ney.  

ospholipase A

spectra in th

A2  and me
ospholipase 
its natural co

A2 c) melitin

e multitude 

elitin; an obv
A2 ) is no
ondition, wi

 

n 

 
of measurem

vious 
oticed 
ithout 

 

 

ments 



An obvio
fresh sam
 T
of 0.6 mg
 C
grouping
venom sa
 
Practica
 W
 
6.1 Revit

 
Ingredien
Mentha p
methyliso
Presenta
the proce
led to the
reducing 
circulatio
articular 
acids, vit
bee ven
antiinflam
makes a
transepid
antiinflam
supplene
factors fr
Action: D
of hot pe
has an a
muscular
and the h
Way of w
30 ml, 5
distingui
at the sam

ous separatio
mples of bee 
The analysis 
g/g for apam

Concerning th
g in the sam
amples – we

al results 
We go on wit

talizing gel 

nts (INCI):  
piperita oil,
othiazolinon
ation: A spe
ess of biolog
e stimulation
fine lines a

on, to decre
pains. The 

tamins, phy
om, the ex
mmatory, so
a very fine
dermical wa
mmatory and
ss, firmness
rom the envi
Due to its ric
epper and m
ntiinflamma
r pains or du
healthy aspec
wrapping u
0 ml and lab
shing marks
me time the i

on of the pur
venom. 
of venom sa

min, 11.4 mg/
he dispersio

me area of t
e can definite

th the presen

with bee ve

Aqua, Glyce
 Pinus sylve
e, Bee venom

ecial product
gical and pre
n of the pro

and wrinkles
ease muscul
product is b

ytohormones
xtracts of h
oothing, rev
e film/layer 
ater. Revit
d soothing e
s and protec
ironment. 
ch content o

mint and pine
atory effect, 
ue to other ca
ct of the skin
p. The produ
belled with 

s, validity ter
integrity of t

rified venom

amples by m
/g for phosp

on of the ven
the diagram
ely say that i

ntation of AP

enom, hot pe

  

erin, Capsic
estris oil, B
m 
t, with bee v
emature age
oduction of c
, to increase
ar, sciatic p
based on na
, enzymes, 
hot pepper,
italizing and

on the su
alizing effe

effects for th
ction to the 

of natural ch
e essential o

stimulates b
auses, neura
n. 
uct is wrapp
the name o

rm, etc. The
the product t

m (lyophiliza

mass spectrom
holipase and
nom sample

m, without ha
it is natural (

PILIFE cosm

epper, mint

cum  frutesce
Benzyl alcoh

venom, creat
eing of the b
collagen and
e the permea
pains and to
atural bioact
proteins, am
, mint and 
d emollient 
urface of th
ects, of re
he cutaneous

skin agains

emical comp
il, the produ
blood circul
lgia, bruises

ped in jars m
f the produc
 wraps have
throughout t

ated powder)

metry MALD
d 9.3 mg/g fo
s from beek
aving a diff
(fresh) bee v

metic produc

t and pine 

  

ens extract, 
ol and meth

ted to care a
body. The re
d elastin, it 
ability of the
o reduce ne
tive compou

mino-acids, m
d pine esse

characterist
he skin, th
ejuvenation 
s tissues and
st the aggre

pounds from
uct helps the
lation, it is 
s, strains, fra

made of plast
ct, ingredien
e an elegant 
the whole pe

) is also noti

D led to the o
for melitin. 
keepers , one
fferent separ
venom. 

cts 

Carbomer, 
hylchloroiso

and upkeep 
esults of the 
helps to reg
e capillary v
euromialgia 
unds: flavon
microelemen

ential oils w
tics, in a ba
hus prevent

of the s
d the inflame
essive action

m the bee ven
e muscles an
beneficial f

actures, it ke

tic with a lid
nts, action, p
and modern

eriod of mini

iced compar

obtained qua

e can notice 
ration among

Triethanolam
othiazolinone

the skin liab
local applic

generate the 
vessels and b

, rheumatic
nes, polycarb
nts, etc from
with nouris
ase of gel w
ting the los
skin, pain-k
ed joints, it 
n of the har

nom, the ext
nd joints rel
for the rheum
eps the resil

d, of a capac
producer, gr
n design, ens
imum durab

red to 

antity 

their 
g the 

 

mine, 
e and 

ble to 
cation 

skin, 
blood 
c and 
boxyl 
m the 
shing, 
which 
ss of 
killer, 
gives 
rmful 

tracts 
lax, it 
matic 
lience 

ity of 
aphic 

suring 
ility.  



Usage: S
absorbs r
the pain. 
with myc
to bee sti
small sur
the produ
Way of 
place, aw
 
This pro
OSIM w
published
 
6.2. Rege

 
Ingredien
alcohol a
Presenta
formation
bee subs
enzymes
emollient
thus prev
deep laye
the aggre
Action. 
circulatio
normal li
the firmn
the suppl
Way of w
capacity 
producer
ingredien
before...”
time the 
Usage: T
the eveni
Way of p
wrap, in 

Soft, local ap
rapidly and c

Notices: D
cosis and inf
ings, pollen 
rface of the s
uct may be u
preserving:

way from ligh

duct is the f
with the app
d in BOPI 12

enerating n

nţi (INCI): 
and methylch
ation: A spec
n. That is w
stances, bee 
, proteins, 
t features, in

venting the l
ers of the ep
essive action
It activates

on at the pe
imits, preven
ness and the
leness and fi
wrapping up
of 15 ml, 30

r, address, te
nts, an indiv
”, conventio
integrity of t

The product 
ing, by a sof
preserving:
clean, dried 

pplications on
completely, 
o not let it a

flammations
and pregnan

skin (1-2 cm
used accordin
 These prod
ht and heat. 

final, impro
lication no. 
2/2013 , see 

ourishing fa

Aqua, Glyc
hloroisothiaz
cially create
hy the skin 
venom and
free amino

n a base of g
loss of transe
pidermis, wh
n of the harm
 the cellula

eripherical le
nts prematur
tonus of th

irmness of th
p. The produ
0 ml, 50 ml, 
elephone num
vidual bar c
nal signs. T
the product t
is for extern

ft massage w
 The produc
spaces, awa

nce up to thr
it offers a fe
at hand and 
. Bee venom
nt women. B

m²), one has t
ng to the ins
ducts are to 

ved and not
2012 0028
Annex no. 7

ace gel with

  

cerin, Carbo
zolinone and

ed product to
must be care
d royal jelly
o-acids, mic
gel which ma
epidermical 

hich gives su
mful factors f
ar regenerat
evel, keeps 
re ageing an
e skin. It ha

he skin. It do
uct is wrapp
inscribed ac

mber, fax, n
ode, the num

The wraps ha
throughout t

nal use, it ha
with the top f
ct is stored a
ay from heat,

ree times a d
eeling of fre
sight of you

m must be av
Before the fi
to wait for 4
tructions. 
be used onl

tified in the
5 on the 25
7. 

h bee venom

omer, Royal
d methylisoth
o care sensiti
ed correctly 
y, rich in v
croelements,
akes a very f
water, ensu

uppleness, fir
from the env
tion, feeds 
the lipo-hy

nd delays the
as a fortifyin
oes not have 
ed in jars ma
ccordingly (t
ominal cont
mber of the
ave a specia
the whole pe
as to be appli
fingers. 
at temperatur
, cold and hu

day on the af
shness, cont
ung children

voided by ast
irst use, the 
48 hours and

ly externally

e European U
5th April 20

m and royal j

  

l jelly, Tieth
hiazolinone,
ive skin, liab
 and efficien

vitamins, ph
, etc. with 
fine film/lay

uring the tran
rmness and p

vironment. 
and fortifie
dric balance

e natural age
ng, velvety, 

unpleasant r
ade of plasti
the name of
tent (ml), the
e lot, the no
al, modern d
eriod of valid
ied in a thin

res between 
umidity. 

ffected area,
tributing to t
n. It is unadv
thmatic peop
product wil

d if there is n

y and they a

Union of th
012 the dep

jelly 

hanolamine,
 Bee venom

ble to the pro
ntly. The pro

hytohormone
nourishing

yer on the su
nsport of the
protection to

es the skin,
e and the pH
eing of the sk
relaxing eff
reactions up
ic with an op
f the product
e sign of the

otice “To be
design, ensu
dity.  

n layer, in th

 10 and 25 °

 in a thin lay
the attenuati
visable to p
ple, those all
ll be applied
no adverse e

are kept in a

e gel patent
positing date

 

 Parfum, B
m   

ocess of wri
oduct is base
es, a comple
g, hydrating
urface of the 
e nutritives i
o the skin ag

 activates b
H of the sk
kin, reestabl

fect and incr
pon the skin.
perculum lid
t, the name o
e recycling w
e used prefe
uring at the 

e morning a

°C, in its ori

yer. It 
ion of 
eople 
lergic 

d on a 
effect, 

a cold 

ted at 
e and 

Benzyl 

inkles 
ed on 
ex of 

g and 
skin, 

in the 
gainst 

blood 
kin in 
lishes 
reases 

d, of a 
of the 
wrap, 
erably 
same 

and in 

iginal 



 
6.3 Solut

 
Ingredien
Benzyl al
Presenta
reduce n
compoun
microelem
nourishin
transport
Action. D
pepper, m
antiinflam
or due to
aspect of
Way of w
with a sp
distingui
product t
Usage: S
absorbs r
pain.  
Way of p
clean, co
 
 A
venom, a
 C
and aller
with bee
venom a
nonallerg
 
 
 
 

tion of bee v

nţi (INCI): A
lcohol and m
ation: A spe
neuromialgia
nds: flavones
ments, etc f
ng, antiinfla
t of phytocom
Due to its ri
mint and pi
mmatory eff
o other caus
f the skin. 
wrapping up
prayer and it
shing marks
throughout th
Soft, local ap
rapidly and c

preserving: 
ol places, aw

A survey on 
at The autho
Clinical surve
rgic reaction
e venom, ho
and royal jel
gic volunteer

venom – spr

Aqua, Capsi
methylchloro
ecial product
a , rheumati
s, polycarbo
from the bee
ammatory, so
mpounds in t
ich content o
ine essential
fect, stimulat
ses, neuralgi

p: The prod
t is labelled 
s, validity ter
he whole per
pplications 
completely, 

The product
way from lig

the irritabili
orised Dermo
eys of testin
ns were don
ot pepper, m
lly” and “S
rs, men and 

ray 

  

icum frutesc
oisothiazolin
t, with bee v
ic and artic
xyl acids, vi

e venom, the
oothing, rev
the deep lay
of natural ch
l oils, the p
tes blood cir
ia, bruises, s

uct is wrapp
with the na

rm, etc. The 
riod of mini
, once to th
it offers a f

t is stored at
ght and heat.

ity of the sk
o Test Păun
g the cutane
e for all the

mint and pi
Solution of b

women, the 

cens extract, 
one and met

venom, creat
cular pains. 
itamins, phy
e extracts of
vitalizing an
yers of the ep
hemical com

product help
rculation, it i
strains, fract

ped in contai
ame of the p

wraps are e
mum durabi

hree times a 
feeling of fre

t temperature

kin was done
na SRL labor
eous toleranc
e three prod
ine”, “Regen
bee venom –
final report 

  

Mentha pip
thylisothiazo
ted to decrea
The produc

ytohormones
f hot pepper
nd emollient
pidermis.  
mpounds fro
ps the muscl
is beneficial
tures, it kee

iners made o
product, ingr
easy to use a
ility. 
day, on the

eshness, con

es between 1

e for all the 
ratory, Anne
ce from the p
ducts with b
enerating no
– spray” on
is found in t

perita oil, Pin
olinone, Bee
ase muscula
ct is based 
s, enzymes, p
r, mint and p
t features, in

m the bee v
les and join
l for the rheu
eps the resil

of plastic wit
redients, acti
and they assu

e affected ar
ntributing to 

10 – 25 °C, i

three cosme
ex no. 8.   
point of view
ee venom: 
ourishing fa
n a lot of 20
the Annex n

nus sylvestri
e venom  
ar, sciatic pa

on natural 
proteins, am
pine essentia
n water, ass

venom, extra
nts to relax, 
umatic musc
ience and th

th a capacity
ion, produce
ure the integ

rea, in a thin
the attenuat

in its origina

etic products

w of the irrit
“Revitalizing
ace gel with
0 people, hea
no. 9. 

 

is oil, 

ains and to 
bioactive 

mino-acids, 
al oil with 
suring the 

acts of hot 
it has an 

cular pains 
he healthy 

y of 50 ml, 
er, graphic 
grity of the 

n layer. It 
tion of the 

al wrap, in 

s with bee 

tative 
g gel 

h bee 
althy, 



Chapter 7  
Conclusions and perspectives 

7.1 General conclusions 
The theoretical purpose of the thesis was to evaluate the qualitative (nourishing and 
therapeutical) value of the products of the beehive and, at the end, their practical utilization in the 
shape of preparations: 

 Bee cocktails 
 Functional food 
 Cosmetic products 

From the point of view of the food safety, it was proved that bee products, in order to be used in 
apitherapy, must strictly respect the collecting conditions, conditioning and storage. By their 
chemical nature (the main components being glucides, proteins, vitamins, enzymes) they are a 
favourable environment for the development of microorganisms, so they present the risk of 
microbial loading. 
 
In order to respect the valid GMP (Good manufacturing Practice) rules and the requirements for 
the safety and security of food, one must ensure the traceability  of the bee product from the 
beehive to the warehouse of raw material, subsequently to its conditioning as a finite product (as 
such or in different complex formula), by implementing an Integrated System of Management 
(of the food Quality, Environment, Safety and Security) on bee farms, in the factories of 
processing and producing bee products, which allows the notification and correction of risky 
factors by analysing the Critical points of control (Cpc). 
 
The survey on “Studies and research concerning bee products. Utilization in the shape of bee 
cocktails, functinal food and cosmetic products based on bee venom” had in view the 
documentation, experimentation and evaluation of some technological alternatives to get some 
complex food and cosmetic products based on the products of the beehive, in view of the 
optimization of the: 

 chemical composition (by association) 
 way of preserving  
 effect on health. 

The importance of the chemical components in the bee products was taken into consideration to 
keep and improve health, as well as the curative features of fruits and medicinal plants 
(reinvestigated and used with the help of modern technology), having in view to get some “api-
phyto” like products therapeutically efficient at the level of the human body. 
 
We think that the aims of the survey were reached, having gone through all the stages established 
in the protocol of work (documentation, research, manufacture and test). Thus, 

1) the most important products of the beehive from the point of view of the chemical  
qualitative composition were studied in the first stage, subsequently doing the 
quantitative analysis of the components with a beneficial effect on the body. 

2) the aim of the second stage was to get some api-phytotherapeutical products such as “bee 
cocktail”; various technological ways of preparation were established and best ways of 
preserving and dosing were identified. 

3) the third stage had in view to study the possibility of getting some functional food. Thus 
the range of functional food “APILIFE” was obtained, based on bee products which, in 
association with fruits and medicinal plants, help to keep  and improve health. 

4) the fourth stage, the last one, ended with the formulation and test of a range of cosmetic 
products based on bee venom, simple or associated with medicinal plants.  

 
 



7.2 Recommendations     
As a beekeeper, the author of this thesis has studied the methods of collecting bee venom for 
10 years (2004 – 2014), noticing that the stimulation of the aggressiveness of bees establishes 
the growth of the collected quantity of venom. Based on her acquired experience, the PhD 
student Engineer Cornelia Abălaru (Doşteţean) is entitled to remark the following: 

 the aggressiveness of bees can be stimulated without harming the physiology of the 
bee and the activity of the beehive 

 the growth of the collected quantity of venom is directly proportional to: 
 the power of the bee family 
 the existence of sufficient resources of food in nature 
 the use of the collecting technology of bee venom 

recommending the improvement of the monitoring apparatus and the devices for collecting the 
bee venom in view of their optimization. 
 
7.3 Personal contributions and future tendencies of research development 
The PhD student: 

 made the analysis laboratories of ICSI Romania, USAMV Cluj, ICD Beekeeping, INCD 
Food bioresources Bucharest, SC Hofigal Export Import SA Bucharest, etc. available, 
various samples of products of the beehive (from different places in the country and 
abroad, collected in different years) thus the main components being able to be analysed. 

 being interested in the improvement of the technologies of getting bee products, 
especially in the collecting of bee venom and the permanent monitoring of its chemical 
parameters (melitin, apamin and phospholipase A2), she initiated the creation of a 
database and the implementation of a work method (validated by ICSI Romania) to 
analyse the authenticity and quality of venom (an essential stage in the standardization 
process of bee venom, necessary to all beekeepers and apitherapists because there is no 
Standard of product for the bee venom). 

 by collecting the bee venom since 2004, she succeeded throughout the 10 years of 
experimentations and testing in improving the apparatus and method of harvesting, 
reaching the performance of 2014 of harvesting 2-3 g/day/20 families (compared to the 
first year when only 6 g/the whole bee season/ 20 families was harvested). 

 as a legal representative of the economic agent SC Apilife Ro SRL Sibiu she got the 
registration at OSIM as trademark the product/the name “Bee Cocktail” in view of 
ensuring a better control of the market outlets of the mixtures of bee products with 
therapeutical use. 

 by documentation and testing, she succeeded in perfecting the way of preparing bee 
mixtures like cocktail and functional food. By perfecting the way of conditioning raw 
materials (bee/fruits/plants) and the work method she succeeded in getting a stable, 
homogeneous finite product which no longer separates in phases. 

 she created 3 cosmetic products based on bee venom which are now being notified by the 
European procedure harmonized on the portal CPNP under the commercial names of: 

 Revitalizing gel with bee venom, hot pepper, mint and pine 
 Regenerating nourishing face gel with bee venom and royal jelly 
 Solution of bee venom - spray   

and the dermatological testing done at an accredited laboratory classified the products in the 
category of Creams, emulsions, lotions, gels and oils for skin – face, hands, feet – with their 
classification in the category UNIRRITATING. 
The purposeful practice of the research activity in the project was to get 3 categories of api-
phytotherapeutical products  : 

 bee cocktails 
 functional food 



 cosmetic products 
The results obtained are thought to be of interest, both on the national and the international 
market, in the field of 

 traditional food products 
 food supplies 
 cosmetic products 

based on products of the beehive. 
 
We consider that due to the positive results obtained through this reference study of fundamental 
research with a practical purpose, from a scientific point of view, there are encouraging premises 
for other patent application to be registered at OSIM in the near future concerning: 

 products 
 procedures 
 methods 
 devices 

in the field of beekeeping, food industry and api-phyto-therapy with a value at the national level. 
 
For the reasons mentioned, after having presented her PhD thesis in a public meeting and its 
confirmation as being in accordance with the current legal conditions related to intellectual 
property, the PhD student will revise the study in the sense of mentioning in a wider and more 
detailed way several original aspects of the invention type. 
 
The author also decided to continue and study thoroughly the research concerning the ways of 
getting bee products and their utilization in perfected complex mixtures as a nourishing and 
therapeutical contribution. 
 
The results obtained will be communicated during national and international scientific 
manifestations, they will be disseminated with the help of printed publications and on computer 
in order to ensure a continuity of the research direction, by completing and bringing up-to-date 
with many other innovating, original and prior ideas, so that the general and endorsed public 
should have the possibility to apply directly and in a more pragmatic way all these scientific, 
theoretical and practical innovations which contribute to the progress of knowledge and social, 
bioeconomic and lasting development.  
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