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Abstract: Empirically, bee venom lyophilized powder has been applied in the treatment of various diseases such as: traumatic 
inflammations, rheumatism, osteoarthritis, rheumatoid arthritis, lumbar neuralgia, multiple sclerosis, radiculitis, arteriosclerosis of the 
extremities, lupus and peripheral nervous system disorders, treatment of high blood pressure, trophic ulcers, immune deficiencies, 
edema, asthma syndrome migraine, cardiovascular disorders, they are characterized by low efficiency of the myocardium, as cerebral 
vascular disorders and viral diseases such as herpes zoster and genital herpes. We synthesize titanium oxide nanoreservoir without 
impurities (TiO2) and impregnated nanoreservoirs with 1.5 mg of bee venom lyophilized powder "in situ" (L-BV/TiO2-15) by sol-gel. 
They were characterized by UV-VIS, FTIR and XRD. The anatase crystalline phase is evident for all TiO2 nanoreservoir, they have a 
value of band gap energy of 3.0 eV. The average particle size of nanoreservois decreases with the incorporation of bee venom 
lyophilized powder (BV-L) in the mesh of TiO2. The TiO2 nanoreservoir has a value of 40.0 nm and the BV-L/TiO2-15 nanoreservoir 
has a value of 30.0 nm. The bee venom lyophilized powder has a laminar texture. 
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1. Introduction  

Beevenom Lyophilized powder (BV-L), is one of the 
most important natural beekeeping products in the 
treatment of various diseases. It has been demonstrated 
empirically in the treatment of musculoskeletal and 
cancer cells. The lyophilized bee venom is a rich source 
of pharmacologically active peptides [1, 2]. In ancient 
civilizations it was used for medicinal purposes[3]. In 
oriental medicine has been used as a treatment for 
inflammatory diseases as in the case of rheumatoid 
arthritis and confers pharmacological properties and 
therapeutic actions [4, 5]. The major component of bee 
venom lyophilized powder is melittin, peptide with 
great contributions in the treatment of cancer, leukemia, 
sciatic neuralgia, osteosarcoma, melanoma and 
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mammary gland cancer [6-8]. Melittin exerts a greater 
therapeutic action, representing up to 50% dry weight 
of venom. Its physiological action is raising the level of 
blood cortisol and is not accompanied by undesirable 
side effects, such as, usually with steroids commonly 
used to treat these types of conditions. In cases where 
treatment requires the use of radiation therapy, the bee 
venom lyophilized powder has radio protective effects, 
which has been shown in research conducted using 
mice as an experimental model, reporting a 64%, 
compared to animals that were not inoculated with bee 
venom lyophilized powder [9]. 

2. Experiments 

The titanium oxide (TiO2) and titanium oxide were 
doped with bee venom lyophilized (BV-L/TiO2-15) 
nanoreservoirs they obtained from a homogeneous 
solution of 150.0 mL of isopropyl alcohol 
(Sigma-Aldrich 99.7%) and 6.0 mL of deionized water 
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in a reflux system to 70 °C and with constant stirring. 

2.1 Synthesis of TiO2 nanoreservoirs 

Added the homogeneous solution prepared 
previously in a three necked reactor. The temperature is 
increased 70 °C and added dropwise 21.0 mL of 
titanium IV isopropoxide (Sigma-Aldrich 97.0%). 
Subsequently, the gel is immersed in a plastic vessel 
with containing ice water for 20 min at 2 °C. The TiO2 
aerogel are obtained by extracting the solvent in a 
rotary evaporator with the help of a vacuum pump. 

2.2 Synthesis of L-BV/TiO2-15 nanoreservoirs 

0.0015 g bee venomlyophilized powder is also 
added to the previously prepared homogeneous 
solution. The same process is performed for the 
synthesis of BV-L/TiO2-15 nanoreservoirs, mentioned 
in the part of the synthesis of nanoreservoirs TiO2. 

3. Techniques of Characterization 

The TiO2 and BV-L/TiO2-15 nanoreservoirs and bee 
venom lyophilized powder (BV-L), are characterized 
by Infrared spectroscopy, with a spectrophotometer of 
Fourier transform Digilab SCIMITAR Series; 
Ultraviolet-visible spectroscopy with a UV-VIS 
spectrophotometer, Varian Cary Model 100 was used, 
with integrating sphere reflectance diffuse. The study of 
diffraction of x-rays was made with a spectrophotometer 
X-Ray Diffraction (XRD)-Discover D8, Lynx Eye 
Bruker reader, voltage of 40 Kv. The micrographs were 
made with a scanning electron microscope, JEOL 
JSM-6610LV. Elemental analysis was made with a team 
of Energy Spectroscopy Scattered. 

4. Results and Discussion 

4.1 Ultraviolet-Visible Spectroscopy (UV-VIS). 

The UV-VIS spectrum of bee venom lyophilized 
powder (BV-L) is shown in Fig. 1. The BV-L presents 
two absorption peaks which are representative. The 
absorption peak at 270.8 nm (ultraviolet region) and 
the absorption peak to 537.8 nm (visible region). The 

absorption band at 270.8 nm corresponds to the 
excitation mode of the amino groups (secondary amine, 
NH); associated to the peptide chain and the absorption 
band located at 537.8 nm, corresponding to the 
excitation mode of the benzene group shifted to higher 
energy regions of the amino groups and aldehydes, 
associated to the amino acid.  

The Table 1 presents some optical properties of bee 
venom lyophilized powder. The absorption band at 
270.8 nm, it absorbed in the far-ultraviolet region 
spectrum with a frequency of 1.1 × 1015 Hz. And the 
absorption band at 537.8 nm it absorbed in the visible 
region spectrum (green color) with a frequency of 5.6 × 
1014 Hz.  

There is no variation in the optical and electronic 
parameters when to TiO2 material is doped with 0.0015 g 
of VA-L powder. The absorption band for both TiO2 
and BV-L/TiO2-50 nanomaterials is very much similar, 
they presented in 407.3 nm (for TiO2) and 418.2 nm 
(for BV-L/TiO2-15). This variation is due to the 
presence of the BV-L powder into the mesh of TiO2 
nanomaterial. The value of 2.96 eV is assigned to the 
anatase crystalline phase, corresponding to wavelength 
 

 
Fig. 1  UV-VIS spectrum of L-BV powder.  
 
Table 1  Optical properties of bee venom lyophilized 
powder.  

Material λ (nm) E (eV) υ (Hz) spectral region 

BV-L 270.8 
537.8 

4.5 
2.3 

1.1 × 1015 
5.58 × 1014 

Far-UV 
VIS (green color)
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Fig. 7  SEM 
 

Table 3  EDS

Elements 
Carbon (C) 
Titanium (Ti)
Oxygen (O) 
Total 

 

Table 4  EDS

Elements 
Carbpn (C) 
Oxygen (O) 
Sulfur (S) 
Chlorine (Cl)
Potassium (K
Calcium (Ca)
Total 100 

 

Table 5  EDS

Elements 
Carbon (C) 
Oxygen (O) 
Titanium (Ti)
Sulfur (S) 
Chlorine (Cl)
Potassium (K
Calcium (Ca)
Total 100 
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choline, and phospholipase and rivoflamin. 
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