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The phytochemical profile and antibacterial activity of fluid 
extracts of Galium verum L. herb

Aim. To obtain and study the qualitative composition and the content of the main groups of biologically active 
substances (BAS) of fluid extracts (FEs) of Galium verum L. herb and to assess their antibacterial activity.

Materials and methods. FEs of Galium verum L. herb were obtained by three-fold water extraction or ethanol 
(20 %, 60 %, 96 %) extraction of the raw material when heating, followed by the concentration of the combined extracts. 
Phenolic compounds of FEs were studied by the methods of paper and thin-layer chromatography, and spectropho-
tometry. The content of polysaccharides was determined gravimetrically. The antibacterial activity of FEs was deter-
mined in vitro by the agar diffusion method.

Results and discussion. The chromatographic study of FEs of Galium verum L. herb revealed the presence of 
chlorogenic acid and rutin in all FEs, the fluid 96 % ethanol extract contains chlorogenic acid, cyanoside, quercetin and 
rutin. Hydroxycinnamic acids, flavonoids and the amount of phenolic compounds were quantified in all extracts, and 
polysaccharides were determined in the aqueous extract and 20 % ethanol extract. When studying the antimicrobial 
activity of FEs it has been found that the fluid 96 % ethanol extract exhibits the highest activity. Bacillus subtilis was 
the most susceptible to all the extracts under study. Proteus vulgaris showed insignificant sensitivity to the test con-
centration of fluid extracts obtained with water and 60 % ethanol. The rest of the microorganism test strains used were 
sufficiently sensitive to the FEs under study.

Conclusions. The results obtained indicate the prospects of further in-depth study of the antimicrobial activity of 
fluid extracts of Galium verum L. herb in order to develop antibacterial agents on their basis.
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Дослідження рідких екстрактів з трави підмаренника справжнього (Galium verum L.) 
та їх антибактеріальної активності
Мета роботи – одержання, дослідження якісного складу та вмісту основних груп біологічно активних речо-

вин (БАР) екстрактів рідких (ЕР) трави підмаренника справжнього і вивчення їх антибактеріальної активності.
Матеріали та методи. ЕР трави підмаренника справжнього отримані шляхом триразової екстракції сиро-

вини водою або 20 %, 60 %, 96 % етанолом при нагріванні з подальшим концентруванням об’єднаних витяжок. 
Фенольні сполуки ЕР досліджували методами паперової та тонкошарової хроматографії і спектрофотометрії. 
Вміст полісахаридів визначали гравіметричним методом. Антибактеріальну активність ЕР встановлювали ме-
тодом «колодязів» in vitro.

Результати та їх обговорення. При хроматографічному дослідженні ЕР трави підмаренника справжнього 
встановлено, що в усіх ЕР міститься хлорогенова кислота та рутин; ЕР з використанням як екстрагенту 96 % 
етанолу містить хлорогенову кислоту, цинарозид, кверцетин і рутин. Визначено вміст гідроксикоричних кислот, 
флавоноїдів та суми фенольних сполук в усіх екстрактах, вміст полісахаридів – у водному та спиртовому (20 %) 
екстрактах. При дослідженні антимікробної активності РЕ встановлено, що найбільшу активність проявляє екс-
тракт, одержаний з використанням 96 % етанолу. Найбільш чутливим до всіх досліджуваних екстрактів виявив-
ся Bacillus subtilis. Незначну чутливість до випробовуваної концентрації ЕР, отриманих за допомогою води та 
60 % етанолу, показав Proteus vulgaris. Решта використаних тест-штамів мікроорганізмів виявилась достатньо 
чутливою до досліджуваних ЕР.

Висновки. Отримані результати свідчать про перспективність подальшого поглибленого дослідження анти-
мікробної активності ЕР з трави підмаренника справжнього з метою створення на їх основі антибактеріальних 
засобів.
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Исследование жидких экстрактов из травы подмаренника настоящего 
(Galium verum L.) и их антибактериальной активности
Цель работы – получение, исследование качественного состава и содержания основных групп биоло-

гически активных соединений (БАС) экстрактов жидких (ЭЖ) травы подмаренника настоящего и изучение их 
антибактериальной активности.
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Материалы и методы. ЭЖ травы подмаренника настоящего полученны путем трехкратной экстракции 
сырья водой или 20 %, 60 %, 96 % этанолом при нагревании с последующим концентрированием объединенных 
извлечений. Фенольные соединения ЭЖ исследовали методами бумажной и тонкослойной хроматографии и 
спектрофотометрии. Содержание полисахаридов определяли гравиметрическим методом. Антибактериальную 
активность ЭЖ устанавливали методом «колодцев» in vitro.

Результаты и их обсуждение. При хроматографическом изучении ЭЖ травы подмаренника настоящего 
установлено, что все ЭЖ содержат хлорогеновую кислоту и рутин, ЭЖ с использованием в качестве экстра-
гента 96 % этанола содержит  хлорогеновую кислоту, цинарозид, кверцетин и рутин. Установлено содержа-
ние гидроксикоричных кислот, флавоноидов и суммы фенольных соединений во всех экстрактах, содержание 
полисахаридов – в водном и спиртовом (20 % этанол) экстрактах. При изучении антимикробной активности 
ЭЖ установлено, что наиболее активным является экстракт, полученный с использованием 96 % этанола. 
Наиболее чувствительным ко всем исследованным экстрактам оказался Bacillus subtilis. Незначительную чувстви-
тельность к испытуемой концентрации ЭЖ, полученных с использованием воды и 60 % этанола, показал Proteus 
vulgaris. Остальные использованные тест-штаммы микроорганизмов оказались достаточно чувствительными 
к исследованным ЭЖ.

Выводы. Полученные результаты свидетельствуют о перспективности дальнейшего углубленного изуче-
ния антимикробной активности жидких экстрактов из травы подмаренника настоящего с целью создания на их 
основе антибактериальных средств.

Ключевые слова: подмаренник настоящий; экстракты жидкие; антибактериальная активность

The search for the antibacterial and antifungal agents 
of the plant origin is among the topical issues facing 
pharmacy.

In the folk medicine Bedstraw species (Galium L.) 
of Madder family (Rubiaceae Juss.) are widely used in 
the treatment of skin diseases, respiratory and urogeni-
tal disorders, and sepsis [1]. The numerous experimen-
tal studies conducted worldwide demonstrate the anti-
microbial properties of Galium species [2-5].

Previously, the antimicrobial and antifungal proper-
ties of certain Galium species were found [6]. Among 
them Galium verum L. should be mentioned, its lipo-
philic fractions exhibit a wide range of the antimicro-
bial and antifungal activity [7-9].

The aim of this work was to study the composition 
and antibacterial activity of fluid extracts of Galium ve- 
rum L. herb obtained with different extragents, namely 
water, 96 % ethanol and water-alcoholic mixtures.

Materials and methods
Galium verum herb was harvested at full flowering 

stage in the Kharkiv region in June of 2016.
The objects of the research were FEs of Galium ve- 

rum L. herb obtained with water (EP-w) or 20 % (EP-20), 
60 % (EP-60), 96 % ethanol (EP-96) three-fold extrac-
tion (30 min each) of the air-dried raw material in the ra-
tio of the raw material: extragent of 1 : 10 when heating 
with the subsequent concentration of the combined three  
extracts to the ratio of the raw material – finished prod-
uct of 1 : 10.

Phenolic compounds of FEs were studied by paper 
chromatography (PC) and thin-layer chromatography (TLC). 
The conditions for PC were as follows: Filtrac chromato-
graphic paper (FN-12); the solvent system of ethyl ace- 
tate – formic acid – water (10 : 2 : 3, v/v/v); the tem-
perature – 20 ºC; UV light (λ = 354 nm); developers –  
ammonia vapors; 3 % KOH alcohol solution. The con-
ditions for TLC were as follows: Sorbfil and Silufol pla- 
tes; UFS-254/365 irradiator; the solvent system of ethyl 
acetate – formic acid – water (10 : 2 : 3, v/v/v); develo- 
pers – 5 % AlCl3 alcohol solution, 3 % KOH alcohol 
solution; 2 % ZrOCl2 alcohol solution with citric acid.

As reference standards 0.1 % solutions of authentic 
samples of chlorogenic acid, rutin, quercetin, kaempfe- 
rol, apigenin, luteolin, cyanoside were used. Compounds 
were identified by coloring after the reaction with chromo-
genic developers, by the character of fluorescence in UV 
light and the Rf value compared to the authentic samples.

In the fluid extracts the content of phenolic com-
pounds was determined using an Evolution 60 S UV-Vi- 
sible (Thermo scientific) spectrophotometer: hydroxy-
cinnamic acids at the wavelength λ = 327 nm (as chlo-
rogenic acid), flavonoids at the wavelength λ = 410 nm 
(as rutin), the amount of polyphenolic compounds at the 
wavelength λ = 270 nm (as gallic acid).

According to the WHO recommendations for the study 
of the antibacterial activity of drug products to assess the 
antibacterial activity of FEs the test-strains of Staphylo-
coccus aureus ATCC 25923, Escherichia coli ATCC 25922, 
Pseudomonas aeruginosa ATCC 27853, Proteus vulga- 
ris ATCC 4636, Bacillus subtilis ATCC 6633, Candida 
albicans 885-663 were used.

In the study 0.3 ml of FEs were used.
The antibacterial activity of FEs was studied in vitro 

by the agar diffusion method (agar well method) [10]. 
The microbial load was 107 microbial cells per 1 ml of 
the medium; it was determined visually according to 
McFarland turbidity standard.

To determine the antimicrobial activity the micro-
organism cultures were grown on meat-peptone agar at 
t = 37 °С. Microorganisms were cultured for 24 hours. 
To determine the antifungal activity of FEs the Sabou- 
raud medium was used. The degree of sensitivity of micro-
organisms in relation to the FEs under study was esti-
mated by the size of their growth inhibition zones.

The sensitivity of microorganisms to the FEs under 
study was measured as a radius of the inhibition zone.

The assessment of the sensitivity of microorganisms 
was performed according to the following criteria:

• no growth inhibition zones, as well as the inhibition 
zone to 10 mm showed that the microorganism was 
not sensitive to the substance studied or the selected 
concentration of the substance;
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• inhibition zones with the diameter of 10-15 mm in 
dicated low a sensitivity of the microorganism to the 
concentration of the test substance;

• inhibition zones with the diameter of 15-25 mm were 
regarded as an indicator of sufficient sensitivity of 
the microorganism to the test substance; 

• inhibition zones with the diameter exceeding 25 mm 
showed a high sensitivity of microorganisms to the 
substances studied.
The statistical processing of the results was perfor- 

med according to Glants S. [11].
Results and discussion
The chromatographic study of FEs of Galium ve- 

rum L. herb revealed the presence of chlorogenic acid 
and rutin in all FEs, the fluid 96 % ethanol extract con-
tained chlorogenic acid, cyanoside, quercetin and rutin.

The results of the BAS content determination sho- 
wed that the highest quantity of polysaccharides, hyd- 
roxycinnamic acids and flavonoids was in the aqueous 
extract – FE-w (Tab. 1). The lowest quantity of pheno- 
lic compounds was in FE-96.

When studying the antimicrobial activity of FEs it 
was found that all extracts under study exhibited the anti- 
microbial activity (Tab. 2).

Proteus vulgaris was highly susceptible to FE-96 and 
unsusceptible to FE-60.

Extracts FE-20 and FE-96 exhibited the highest ac-
tivity in relation to Staphylococcus aureus and Escheri-
chia coli.

FE-96 exhibited the highest activity in relation to 
Proteus vulgaris, Pseudomonas aeruginosa and Candida 
albicans.

Bacillus subtilis was highly susceptible to FE-96 and 
FE-60.

On average, FE-96 exhibited the highest antimicro-
bial activity. Among the test strains used Bacillus subti-
lis was the most susceptible to all extracts under study.

CONCLUSIONS
1. For the first time the antibacterial and antifungal ac-

tivities of fluid extracts of Galium verum L. herb obtained 
with water and ethanol (20 %, 60 % and 96 %) extraction 
and differed in the content of BAS have been studied.

2. It has been found that all fluid extracts exhibit the 
antimicrobial activity. The fluid 96 % ethanol extract 
exhibits the highest activity. Bacillus subtilis was the 
most susceptible to all the extracts under study.

3. The results obtained indicate the prospects of fur-
ther in-depth study of the antimicrobial activity of fluid 
extracts of Galium verum L. herb in order to develop 
antibacterial agents on their basis.
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