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Abstract 

The project scope proposal is the development of specific technologies for 

preparation of some vegetal extracts with immunostimulatory properties, which will be 

used in formulation of a food supplement for body invigoration. The novelties of this 

proposal are: a new own product, a combination of active principles with 

immunostimulatory properties; specific method of obtaining active principles with 

immunostimulatory properties; confirmation of non-aggressive effect of the 

nonconventional extraction techniques on the stability of extracted active principles. 

The optimal plant extracts obtained by conventional and unconventional extraction 

methods will be selected. The optimal extracts contains the active principles from 

Hedera helix L. leaves and are obtained with the best possible extraction yield, without 

changing the structure of the extracted bioactive compounds. In all extraction stages, 

ecofriendly solvents (water, ethanol) will be used. Methods for analyzing and 

quantifying of selected bioactive compounds triterpene saponins, carbohydrates as well 

as corresponding standard compounds will be developed. Bioactive compounds of 



interest (from extracts and standard ones) will be analyzed qualitatively and 

quantitatively by spectroscopic methods (1H-NMR, 13C-NMR, IR, UV-Vis, HPLC / LC / 

MS / MS). The structure of the selected bioactive compounds will be highlighted by 

modeling methods and X-ray diffraction studies, to confirm their immunostimulatory 

properties. The bioactive compounds selected from the extracts and the standard ones 

will be tested by specific methods to highlight the immunostimulatory properties. The 

technology of obtaining the final product, dietary supplement, for the body's 

invigoration will be developed, with clinical impact. 

Specific objectives 

O1. Selection and identification of key active principles from Hedera helix L. leaves. 

O2. Testing the immunostimulatory properties of the selected compounds. 

O3. Development of methods of quantification and analysis of selected satandard 

compounds. 

O4. Obtaining vegetable extracts by conventional methods. 

O5. Obtaining vegetable extracts by unconventional methods. 

O6. Qualitative and quantitative analysis of the extracts obtained and the selected 

standard compounds. 

O7. Testing of key compounds after establishing the extraction conditions. 

O8. Testing the immunostimulatory properties of the obtained plant extracts. 

O9. Elaboration of the technology for obtaining the final product. 

O10. Dissemination of the results. 

 

Development of the project 

Project phases 

 

Phase 1.  
Selection and identification of key active principles and immunostimulatory testing 

of selected compounds 

 

Expected and achieved results phase 1 
 

During phase 1, all the proposed objectives were achieved, namely the 

establishment of the methods of quantification and analysis of the standard 

compounds, the obtaining of plant extracts by conventional and non-conventional 

methods, the qualitative and quantitative analysis of the extracts obtained and of the 

selected standard compounds, as well as the cytotoxicity testing of the samples of plant 



extracts and standard compounds on NCTC fibroblast cells and the evaluation of the 

biocompatibility of the samples to be analyzed in the raw macrophage cell culture 

264.7.; dissemination of results. 

A documentary study was carried out on the general characteristics of the plant 

Hedera helix L, as well as the chemical composition and therapeutic properties of its 

bioactive components; 

The main macromolecular immunomodulatory compounds of plant origin were 

identified and the key active principles from Hedera helix L., which exhibit 

immunostimulatory activity, were selected; 

Quantification and analysis methods of selected standard compounds were 

established and developed. 

The objectives of the project implementation plan have been achieved. 

Based on the analysis of the data from the specialized literature, the strategy was 

established, which will be addressed in the next stages of the project. 

 

Phase 2.  
Obtaining vegetable extracts by conventional and non-conventional methods and 

qualitative and quantitative analysis of the obtained extracts and standard compounds 

select 

 

Expected and achieved results phase 2 
 

In phase 2, all the proposed objectives were achieved, namely the obtaining of plant 

extracts by conventional and non-conventional methods, as well as the qualitative and 

quantitative analysis of the obtained extracts and the selected standard compounds. 

Four conventional methods of obtaining plant extracts were used, namely: maceration 

at room temperature with intermittent stirring, refluxing, continuous Soxhlet extraction, 

hydrodistillation, using different solvents. Following the quantitative HPLC/MS/MS 

analysis and the quantification of the amounts of active compounds from the obtained 

extracts, the refluxing method was chosen, using only friendly solvents, water and 

ethanol. Two non-conventional methods of obtaining plant extracts, microwave and 

ultrasound, were used, using the same solvents, with the establishment of optimal 

parameters, temperature, time, solvent ratio. And in this case, following the 

quantitative HPLC/MS/MS analysis, the amounts of active compounds from the extracts 

obtained by the two methods were quantified. The stability of the key compounds was 

also tested. 

The results were disseminated through scientific communications at relevant 

international conferences. 

 



 

Phase 3.  
Testing of immunostimulatory properties of extracts obtained and elaboration of 

technology for preparation of the final product 

 

Expected and achieved results phase 3 
 

During phase 3, all the proposed objectives were achieved, namely the continuation 

of the qualitative and quantitative analysis of the obtained extracts and the selected 

standard compounds; stability testing of key compounds using established microwave 

and ultrasound assisted extraction conditions; testing the immunostimulatory 

properties of the obtained extracts; developing the technology to obtain the final 

product; dissemination of results. 

In this stage, in addition to the expected activities, the isolation of the two classes of 

selected key compounds, saponins and carbohydrates, from three extracts obtained by 

conventional methods was also achieved. The immunostimulatory properties of the 

extracts obtained by both conventional and non-conventional extraction methods, of the 

selected standard compounds, as well as of the isolated fractions, were tested. The anti-

inflammatory activity on cells and macrophages, of the extracts obtained and the 

fractions isolated from the extracts, as well as the cellular morphology by optical 

techniques, was tested. 

The technology for obtaining the expected product was developed, i.e. a 1DH 

glycerinohydroalcoholic extract from aerial parts of Ivy. The results were disseminated 

through scientific communications at international conferences, ISI publications, and 

three patents filed and registered at OSIM. 

 

Conclusions 

Thus, the objectives of the 3 phases with their specific activities were fully met, and 

the results obtained were consistent with the expected targets. Moreover, an additional 

activity was carried out, of isolation, from the obtained extracts of saponin and 

carbohydrate fractions. 

 

 

 

 

 

 



Images 

 

Figure 1. Conventional extraction methods 

a. maceration; b. reflux; c. continuous Soxhlet 

extraction. 

Figure 2. Conventional extraction methods 

d. Vibracell VCX ultrasound probe; e. Biotage 

Initiator microwave reactor 

 

Figure 3. Hedera helix L. 

before harvesting 

Figure 4. Plant material from 

aerial parts of ivy after 

harvesting and conditioning 

(sorting, cleaning and 

chopping) prepared for 

maceration in solvent  

Figure 5. Obtaining the 

glycerin hydroalcoholic 

extract from ivy aerial parts 

             

Figure 6. Leaves of Hedera helix L. Figure 7. Powder of Hedera helix L. 



 

Figure 8. 1DH glicerinohydroalcoholic extract from aerial parts of Ivy 

primary packaging in the form of a single dose of 1.5 mL 
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