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cell-borne toxins and noxious environmental agents (including antibiotics) and thereby 
prevent cell damage. This especially applies to bacteria thata recapable of forming a 
biofilm, eg. Pseudomonas spp., [2], consequently, an up-regulated active drug export 
results in antibiotic resistance. Carotenoids are secondary biologically active 
metabolites included in the class of tetraterpenoids commonly found in vegetative and 
generative plant’s organs. Сarotenoids also have an antimicrobial effect [3]. The aim 
of current work was to investigate total carotenoid’s content and antibacterial activity 
of ethanolic Buddleja officinalis extracts. 

Material and methods. B. officinalis leaves and inflorescences were picked in 
the Botanical Garden of Danylo Halytsky Lviv National Medical University, dried, 
homogenized and the powders obtained were used for extraction. 96% ethanol was 
used as extragent to prepare extracts by maceration methods according to State 
Pharmacopoeia of Ukraine (1:20 / weight: volume /g: ml, 14 days in darkness at 
25�C). 

The methodology for carotenoid analysis was adapted from [1]. These extracts 
were filtered and subjected to carotenoids screening and antibacterial activity. 
Antibacterial activity against Pseudomonas fluorescens UCM B-17T (=ATCC 13525, 
NCIB 9046, VKM B-894) of the obtained extracts was carried out according to 
previously adapted agar well diffusion method in modifications of wells and cylinders 
[4]. Antibacterial activity was determined according to inhibition zone diameter.  

Results and their discussion. Results showed that Buddleja officinalis leaves 
and inflorescences extracts have 89.8 and 96.64 µg/g DW of total carotenoids, 
respectively. The microbiological results showed an antibacterial capacity of leaves 
extract on Pseudomonas fluorescens as 18.3 mm diameter inhibition zone and 12 mm 
diameter inhibition zone when determining by the method of holes and cylinders, 
respectively. 

The antibacterial capacity of B. officinalis inflorescence’s extract on P. 
fluorescence revealed as 7.3 mm diameter inhibition zone and 13 mm diameter 
inhibition zone when determining by the method of holes and cylinders, respectively. 
The level of carotenoid content in the studied organs of Buddleja officinalis is 
comparable to the level in the organs of many edible and medicinal plants, which are 
also known for their antibacterial properties [1]. 

Conclusion. Extract of Buddleja officinalis Maxim. is expected to create the 
antibacterial interest with respect to the treatment of instruments and equipment for 
blood transfusions and manipulations. 
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Introduction. The well-known drug Ibuprofen is widely used in medical and 
pharmaceutical practices, as a non-steroidal anti-inflammatory drug. However, the 
undesirable effects that occur when using Ibuprofen, namely: dyspepsia, diarrhea, 
nausea, gastrointestinal bleeding, etc. Cause concern that requires careful 
pharmaceutical analysis of the content of impurities in the composition of this drug [1-
4].  

Ibuprofen molecule (IUPAC name (RS)-2-(4-isobutylphenyl)-
propionic       acid) is multifunctional, contains a conjugate cyclic system and high 
chemical activity due to pharmacophoric groups. Therefore, (RS)-2-(4-
isobutylphenyl)-               propionic acid from the standpoint of the features of the 
chemical structure of its molecule with inherent biological activity, remains an actual 
object of chemical and pharmaceutical research (figure 1).  

                
Figure 1. Chemical formula of a biologically active substance –  

(RS)-2-(4-isobutylphenyl)-propionic acid 
         

As a chemical substance, (RS)-2-(4-isobutylphenyl)-propionic acid is a racemic 
mixture that increases the need for careful quality control of the specified drug, because 
isomers can affect the human body in different ways. 

According to the requirements of the State Pharmacopoeia of Ukraine, the 
European Pharmacopoeia (Ph. Eur. monograph 0721) and the British Pharmacopoeia, 
permissible and unacceptable impurities in the substance  
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(RS)-2-(4-isobutylphenyl)-propionic acid are determined using instrumental methods, 
namely by the method of liquid chromatography (LC) [5]. 

The purpose of this work is to study the possibility of applying the method HPLC 
in order to purposefully search for permissible and unacceptable impurities in the 
substance (RS)-2-(4-isobutylphenyl)-propionic acid, which may become promising in 
increasing the efficiency of using the HPLC method when analyzing aromatic 
derivatives of propionic acid – biologically active compounds in pharmaceutical 
practice. 

Materials and Methods. For instrumental studies used a chromatograph Agilent 
1260 Infinity II with UV detector. 

Chromatographing conditions: 
• Column – ZORBAX Eclipse Plus C18, 150х4,6х3,5 (or similar); 
• Flow rate – 1,2 ml/min 
• Detector wavelength – UV at 214 nm 
• Injection volume – 20 µL 
• Column temperature – 25˚С 
• Buffer solution (1000 ml water Р, 1 ml Orthophosphate acid), 
• Gradient:  А - Acetonitrile 

В - Buffer solution 
Time А (%) В (%) 
0 27 73 
20 27 73 
40 43 57 
60 43 57 
62 27 73 
72 27 73 

 
Ibuprofen substance solutions with a concentration of 2 mg/ml in the mobile 

phase were used.  
As a standard, a pharmacopoeial standard sample of the State Pharmacopoeia of 

Ukraine Ibuprofen with a concentration of 0.004 mg/ml in the mobile phase was used.  
When conducting computer analysis, the OpenLab CDS program was used. To 

determine impurities by HPLC, reagents were used: orthophosphate acid (88% m/m, 
purity AR), acetonitrile (purity for HPLC), water (purity for HPLC). 

Results and their discussion. According to the requirements Ph. Eur. 
(monograph 0721) specific impurities of the substance (RS)-2-(4-isobutylphenyl)-
propionic acid are impurities A, F, J, N: 

A.(2RS)-2-[3-(2-methylpropyl)phenyl]propanoic acid,  
F. 3-[4-(2-methylpropyl)phenyl]propanoic acid,  
J. (2RS)-2-[4-(2-methylpropanoyl)phenyl] propanoic acid,  
N. (2RS)-2-(4-ethylphenyl)propanoic acid. 
It was found that the studied substances of ibuprofen contain unacceptable 

impurities. 
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As a result of the research, it was established that in the substance provided for 
the study, the accompanying impurities (impurity N, impurity O, impurity B and the 
sum of unknown impurities) do not exceed the established level (figure 2-3).  
 

 
Figura 2. Chromatogram of a standard substance sample (RS)-2-(4-isobutylphenyl)-

propionic acid (retention time 47.448 minutes). 
 

 
Figura 3. Chromatogram of a standard substance sample  

(RS)-2-(4-isobutylphenyl)-propionic acid (retention time  47.135 minutes). with 
identified and unidentified impurities (imp 1, N, O, B) (retention time 30.533 minutes 
(imp N), 40.037 minutes (imp 1), 45.982 minutes (imp O), 48.949 minutes (imp B)). 

 

Conclusions. The standardized method of pharmaceutical analysis of Ibuprofen 
HPLC occupies an important place in the analysis of the quality of pharmaceutical 
compositions. The method has significant advantages over other instrumental methods, 
namely, speed of analysis, accuracy of the data received, determining the presence of 
not only specific and non-specific impurities declared on the substance, but also not 
declared impurities, the definition of which by other instrumental methods remains 
impossible. 
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Introduction. Flavonoids are natural phenolic compounds that exist in all plant 
organs in the form of glycosides and exhibit various phytotherapeutic effects. 
Flavonoids are divided into catechins, anthocyanins, chalcones, flavanones, flavones, 
flavonols. Flavonoids are natural phenolic compounds that exist in all plant organs in 
the form of glycosides and exhibit various phytotherapeutic effects. Flavonoids have a 
wide spectrum of biological activity [1,2] participate in redox processes, performing 
an antioxidant function; absorb UV light. The pharmaceutical action of flavonoids 
consists in regulating the state of capillaries - they increase permeability in 
atherosclerosis and contribute to the reduction and normalization of blood pressure. 
They have diuretic, antispasmodic, and choleretic effects, dilate coronary vessels, tone 
heart muscles, and reduce blood clotting. They exhibit P-vitamin activity, choleretic, 
antispasmodic, diuretic, hypoglycemic, sedative, estrogenic effects [2]. Flavonoids are 
water-soluble compounds. Flavonols in combination with ascorbic acid have anti-
inflammatory and anti-allergic effects. Flavon compounds are used in the treatment of 
allergies (bronchial asthma, anaphylactic shock), myocardial infarction, and diabetes. 
Individual flavones have P-vitamin activity, reduce the effect of toxic substances, have 
an antimicrobial and antihistaminic effect (fruits of hawthorn, berries of buckthorn, 
common heather grass, hop cones, tea leaves, flowers and leaves of common sycamore, 
fruits of cinnamon rose hips, grapes, currants , mountain ash, etc.). 

Characteristics of the biological properties of individual flavonoids: 
Rutin increases the effect of vitamin C, reduces the fragility of capillaries, which 

is useful for the prevention and treatment of scurvy, and prevents the oxidation of the 
insulin hormone. Contained in products - green tea, cocoa, quince, apples, apricots, 
peaches, strawberries, currants, raspberries. 

Hesperidin is a flavonoid found in citrus fruits. Strengthens vessel walls, 
reduces capillary permeability, improves microcirculation and lymph drainage, 
contributing to the reduction of stagnant phenomena. Has an antioxidant, anti-
inflammatory effect. 

Quercetin is a flavonoid that has anti-edematous, antispasmodic, antihistamine, 
and anti-inflammatory effects; antioxidant, diuretic [3]. It belongs to the group of 
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