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The study of phenolic compounds and the antimicrobial action
of the alcoholic extract from the cake of the red raspberry fruit

Aim. To study the antimicrobial action and the quantitative content of phenolic compounds of the alcoholic extract
from the cake of the red raspberry fruit (Rubus idaeus).

Materials and methods. The object of the study was the extract obtained from the fruit of Rubus idaeus. The con-
tent of phenolic compounds was determined by the spectrophotometric method. The study of the antibacterial activity
of the extracts was carried out by the agar diffusion method.

Results and discussion. It has been found that the content of hydroxycinnamic acid derivatives is 2.21 £ 0.02 %,
flavonoids — 0.82 + 0.01 %, and the amount of phenolic compounds is 4.52 + 0.02 % in the extract of the red raspberry
fruit. The results of the studies conducted have shown that the test sample of the extract from the raspberry fruit has a
wide range of the antimicrobial activity, including the antibacterial and antifungal activity.

Conclusions. By studying the antimicrobial activity the possibility of creating a new antimicrobial drug based on
the raspberry fruit has been proven. The content of phenolic compounds in the extract from the cake of the red rasp-
berry fruit has been studied.
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HocnigxeHHA PeHONbHMX CMOMYK Ta aHTUMIKPOOHOI Aii CMMPTOBOro eKCTpakTy
3i XXMUXy NnoAiB ManuHu 3BM4anHoI

Meta. MeToto aaHoi poboTn cTano AOCNiAKEHHS KiNbKICHOrO BMICTY (DEHOMNBbHMX CMOMYK €TaHONBHOMO0 EKCTPaKTy
XMUXY NNOAIB ManvHU 3BUYaNHOI Ta MOro aHTUMIKPOBOHOI Aii.

Marepianu Ta Mmetogu. O6’ekTamm JocnigkKeHHs1 OyB eKCTPaKT, OTPUMaHUA 3i XMuxy nnogiB R. Idaeus. BmicT de-
HOMMbHUX CMOMNYK BU3Ha4anu cnekTpooTOMETPUYHNM METOAOM. BnBYEeHHS aHTMbakTepianbHOT akTMBHOCTI EKCTPaKTIB
npoBoAnnM MeToAoM Andy3ii B arap.

Pe3synsTaTty Ta ix o6roBopeHHs. BctaHOBNEHO BMICT MOXiAHWX FiAPOKCUKOpUYHOI kucnotn 2,21 + 0,02 %, cdna-
BoHoiAiB 0,82 + 0,01 % Ta cymu peHonbHUx cnonyk 4,52 + 0,02 % B eKCTpakTi NNoA4iB ManuHu 3BMyariHoi. Pesynsratn
NPOBEeAEHUX AOCHIAXEHb NoKasanu, Lo AOCNIAKYBaHUIA 3pasoK eKCTPaKTy 3 Nnodis ManuHu mMae LWMPOKUIN CNEKTP
aHTMMIKPOOHOI aKTMBHOCTI, BKMOYalouM aHTMOaKTepianbHy i NpoTUrpubKoBY.

BucHoBkMU. LLInsxom BUBYEHHS aHTUMIKPOOHOT aKTUBHOCTI joBEAeHa MOXIMBICTb CTBOPEHHSI HOBOTO iKapCbKoro
3acoby aHTUMIKpPOOHOT Aii Ha ocHOBI Nnoais ManuHu. JocnigxeHo BMICT (OEeHONMbHUX CNOMYK y eKCTPaKTi 3i XMUXY
NnoaiB ManuHn 3BUYanHol.

Knroveei cnoea: manuHa 3guyaliHa; ¢heHOsbHI CrIOMyKU, eKcmpakm,; aHmumikpobHa Oisi

W. H. Monnwyk, O. H. Koweson, T. . OconogyeHko, H. A. KomuccapeHko

UccnepoBaHne (*)eHOﬂbeIX COeAVNHEHNN n aHTMMMKpO6HOFO aencreuA cnuptToBoro
JKCTpPaKTa U3 XMbiXa nnogoB MasriHbI 0ObIKHOBEHHOM

Uenb. Llenbto gaHHol paboTkl ObIN10 MccneaoBaHMe NpoTMBOMUKPOBHOrO 4eNCTBUSA U KONMYECTBEHHOTO coaep-
aHus1 PeHOMNbHbIX COEAMHEHNI 3TAHOMbHOIO 3KCTPaKTa XXMbiXa NnoaoB ManuHbl 06bIKHOBEHHO.

Martepuanbl u Metoabl. O6bekTamm MccnenoBaHms Obin 9KCTPaKT, NonyyYeHHbIN U3 nnoaos R. Idaeus. CopepxaHne
PEHONMbHBIX COEQUHEHWI ONPeaEensnn CnekTPoOTOMETPUYECKM METOAOM. N3yyeHne aHTMOakTepnanbHOM akTuB-
HOCTM 9KCTPaKTOB NPOBOAWNM MeToAoM Anddpy3un B arap.

PesynbraTbl M nx o6cyxaeHue. YCTaHOBMNEHO coaepkaHne NPOoM3BOAHbIX MMAPOKCUKOPUYHOM kncrnoTbl 2,21 £ 0,02 %,
cnasoHongos 0,82 + 0,01 % un cymmbl beHonbHbIX coeanHeHunin 4,52 + 0,02 % B aKkCTpakTe NAO4OB MarnuHbl OObIK-
HOBEHHOW. Pe3ynbraThl MPOBEAEHHbIX UCCIEQ0BaHUIM MoKasanu, YTo uccrnegyembli obpasel, aKcTpakTa u3 nrogos
MaInuHbl UMEET LUMPOKUIA CMEKTP aHTUMUKPOOHOIM aKTUBHOCTM, BKITHOYAs aHTMOAKTepUarnbHyo 1 NPOTMBOrPUGKOBYIO.

BbeiBoabl. [MyTem ndyyeHns aHTUMMKPOOHOW akTUBHOCTU AoKa3aHa BO3MOXHOCTb CO34aHMsA HOBOrO aHTUMUKPOG-
HOrO NeKapCTBEHHOro cpeacTBa Ha OCHOBE MNOAOB ManuHbl. MiccneqoBaHo cogepxaHve eHOmNbHbIX COeAUHEHNIN B
3KCTpaKkTe NrogoB ManuHbl OObIKHOBEHHOW.

Knroveenble cnoea: masnuHa 0b6bIKHO8EHHas!; (heHOMbHbIE COEOUHEHUS; 3KCmpakm, aHMUMUKPOBHasi
aKmuesHocmb
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Medicinal products based on the medicinal plant raw
material have an effective impact on the body, usually
have low toxicity, are not xenobiotics and are increa-
singly used in medical practice. Medicinal plants are the
source of more than a third of all medicines. The expan-
sion of the range of herbal medicinal products, increase
of the requirements for the quality of medicines based
on the plant raw material require new approaches to the
analysis, standardization and the comprehensive study
of medicinal plants. Because of the limited reserves and
the unfavorable environmental situation a special atten-
tion when developing new herbal medicines is paid to
medicinal plants of domestic flora, which are widely cul-
tivated.

Red raspberry (Rubus idaeus L., family Rosaceae)
is one of these plants. Raspberry fruits have long been
used in various areas of the national economy, such as
medicine, pharmaceutical and food industries, etc. In of-
ficinal medicine raspberry fruit is used as a diaphoretic,
antipyretic agent. According to the literature data rasp-
berry has a rich chemical composition. Phenolic com-
pounds that exhibit the antimicrobial action are the most
important, they make raspberry a valuable source of bio-
logically active substances (BAS) and promising me-
dicinal plant raw material for use in medicine and phar-
macy [1, 2, 3, 4].

The aim of the work was to study the quantitative
content of phenolic compounds of the alcoholic extract
from the cake of the red raspberry fruit and its antimi-
crobial action.

Materials and methods

The object of the study was the extract obtained from
the cake of the fruit of Rubus idaeus collected in the
places of its cultivation. The material was collected in
2017 during the fruiting period in the vicinity of the vil-
lage of Ternova, Kharkiv region. The juice was squeezed
from the fruit; then the resulting cake was dried and pou-
red with 80 % alcohol in the ratio of 1 : 5 taking into
account the absorption coefficient.

The content of phenolic compounds was determined
by the spectrophotometric method calculated with ref-
erence to gallic acid. The absorption maxima of gallic
acid are at 214 and 270 nm. The measurements are ad-
visable at 270 nm since at this wavelength the effect of
related substances on the measurement results is less.

The amount of phenolic compounds calculated with
reference to rutin was determined by the spectrophoto-
metric method after formation of the complex with AICI,
at417 nm [5, 6].

The content of hydroxycinnamic acid derivatives was
determined by the spectrophotometric method calculated
with reference to chlorogenic acid since it is dominant
among hydroxycinnamic acids. The absorption maximum
of chlorogenic acid is A = 327 nm; therefore, the measure-
ments were carried out at this wavelength [5, 6].

The results of the study of the content of phenolic
compounds are given in Tab. 1. The study of the anti-
bacterial activity of the extracts was carried out by the
agar diffusion method in the Laboratory of Biochemist-
ry and Biotechnology, Mechnikov Institute of Microbio-

logy and Immunology of the NAMS of Ukraine under the
supervision of Candidate of Biology (Ph.D.) T. P. Oso-
lodchenko.

The microbial suspension of strains (microorganisms)
was prepared using a Densi-La-Meter device (manufac-
tured by PLIVA-Lachema, Czech Republic; the wave-
length — 540 nm). The microbial suspension of strains
was prepared according to the instruction included to the
device, and the information letter on innovations in the
healthcare system No. 163-2006 “Standardization of pre-
paration of microbial suspensions” (Kyiv). The cultures
of strains were synchronized using the low temperature
(4 °C). The microbial load was 107 microbial cells per
1 ml of the medium and was determined according to
the McFarland standard. The 18-24-hour culture of strains
of microorganisms was used. For our studies the Muel-
ler-Hinton agar (manufactured by “HIMediaLaborato-
ries Pvt. Ltd”, India”, expiry date: XI1.2018) was used.
For Candida albicans the Sabouraud agar (manufactu-
red by “HIMediaLaboratories Pvt. Ltd”, India”, expiry
date: XI1.2018) was used.

The method of drug diffusion in agar was performed
by wells. Determination of the activity of antibacterial
drugs was carried out on two layers of a dense nutrient
medium poured into Petri dishes. In the lower layer the
starvation uncultivated media (agar-agar, water, salts)
were used. The lower layer was a substrate of 10 ml of
the starvation agar, on which 3-6 thin-walled stainless
steel cylinder with the diameter of 8 mm and the height
of 10 mm were mounted strictly horizontally. Around
the cylinders the upper layer consisting of the agar nutri-
ent medium molten and cooled to 40 °C was poured;
in this medium the corresponding standard of the daily
culture of test strains was introduced. In advance, the
upper layer was well mixed to form a homogeneous mass.
After hardening the cylinders were pulled out with sterile
tweezers, and the drugs studied were placed into the wells
formed. To compare the results the reference drug — Chloro-
phyllipt spray manufactured by the State Scientific Cen-
ter of Drugs (DNCLZ) and the samples of the antibacterial
and antifungal agent from raspberry (0.3 ml) were taken.

Table 1

The quantitative content of phenolic compounds
of the extract from the cake of the raspberry fruit

The group of BAS, The quantitative
research method content, %

Derivatives of hydroxycinnamic acid:

The spectrophotometric

method calculated with 2.21+0.02
reference to chlorogenic acid
Flavonoids:
The spectrophotometric
method calculated with 0.82 +0.01

reference to rutin

The amount of phenolic compounds:

The spectrophotometric
method calculated with
reference to gallic acid

4.52+0.02
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Table 2
The antimicrobial and antifungal activity of raspberry fruit extract and the reference
drug in relation to museum strains
Diameters of the growth inhibition zones, mm, the number of test repetitions n = 3
Medicines Stap ZZ /r;cl(;ccus Escherichia coli | Proteus vulgaris Pzeel;ggmgggs Basillus subtilis g;z;g;iz
ATCC 25923 | ATCC25922 | ATCCA636 | srecpzgss | ATCC6633 | arcces3sess
Extract from
the raspberry 36, 36, 35 38, 39,40 34, 35,35 35,35,35 40, 40,42 37,36,36
fruit
Chlorophyllipt
(DNCLZ) 15,14,14 15,14,14 growth growth 15,14, 14 growth
Table 3
The antimicrobial and antifungal activity of raspberry fruit extract by the method of serial
dilution in relation to museum strains
Dilution
Medicine Stap ZZ Irc;lcjc;ccus Escherichia coli | Proteus vulgaris P;eeiggmgggs Basillus subtilis g%}i;i?
ATCC 25923 | ATCC25922 | ATCCA636 | arecpzgs3 | ATCC6633 | arcces3sess

Extract from
the raspberry 1:32 1:32 1:16 1:16 1:32 1:16
fruit

The volume of the medium for the upper layer ran-
ged from 14 to 16 ml. The dishes were dried for 30-40 min
at room temperature and placed in a thermostat for 18-24 h.

When assessing the antimicrobial and antifungal pro-
perties of drugs the following criteria were used:

» the absence of the growth inhibition zones of strains
around the well, as well as the inhibition zones less
than 10 mm indicates that the strains are insensitive
to the drug of the local action introduced into the well;

» the growth inhibition zones with the diameter of 10-
15 mm shows a low sensitivity of strains to the drug
of the local action;

» the growth inhibition zones with the diameter of
15-25 mm is regarded as an indicator of the sensi-
tivity of strains to the drug of the local action;

» the growth inhibition zones, which diameter exceeds
25 mm, indicates a high sensitivity of strains to the
drug of the local action.

When studying of the antimicrobial and antifungal
properties of medicines the following museum strains:

Staphylococcus aureus ATCC 25923, Escherichia coli
ATCC 25922, Proteus vulgaris ATCC 4636, Pseudomo-
nas aeruginosa ATCC 27853, Basillus subtilis, ATCC 6633,
Candida albicans ATCC 653/885; and such clinical strains
as Staphylococcus aureus 44, Escherichia coli 17, Pro-
teus vulgaris 16, Pseudomonas aeruginosa 39, Pseudo-
monas aeruginosa 68, Candida albicans 46 were used.

To obtain reliable data for the conclusion about the
effectiveness of drugs three independent tests (the num-
ber of repetitions) were performed. The data of tests of
the antibacterial and antifungal activity are presented in
Tab. 2-5.

Results and discussion

It has been found that the content of hydroxycin-
namic acid derivatives is 2.21 + 0.02 %, flavonoids —
0.82 + 0.01 %, and the amount of phenolic compounds
is 4.52 £ 0.02 % in the extract of the red raspberry fruit.

The results of the studies conducted have shown that
the test sample of the extract from the raspberry fruit has
a wide range of the antimicrobial activity, including the

Table 4
The antimicrobial and antifungal activity of raspberry fruit extract and the reference
drug in relation to clinical strains
Diameters of the growth inhibition zones, mm, the number of test repetitions n = 3
Medicines Staphylococcus | Escherichia coli | Proteus vulgaris | Pseudomonas | Pseudomonas Candida
aureus 44 17 16 aeruginosa 39 | aeruginosa 68 albicans 46

Extract from
the raspberry 30,30, 30 31,29, 29 27,27,27 26, 25, 26 31,31,32 26,27,26
fruit
Chlorophyllipt
(DNCLZ) 11,12, 11 12,11, 11 growth growth 11,11, growth growth
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Table 5

The antimicrobial and antifungal activity of raspberry fruit extract by the method of serial
dilution in relation to clinical strains

Dilution
Medicine Staphylococcus | Escherichia coli | Proteus vulgaris | Pseudomonas | Pseudomonas Candida
aureus 44 17 16 aeruginosa 39 | aeruginosa 68 | albicans 46
Extract from the 1:32 1:16 116 1:16 1:32 1:8
raspberry fruit

antibacterial and antifungal activity. A comparative as-
sessment of the level of the antimicrobial activity of the
extract against the test strains studied indicates a more
pronounced effect on the cultures of gram-positive bac-
teria — S. aureus (including both museum and clinical
strains) and B. Subtilis, as well as gram-negative bacte-
rium — E. Coli. Thus, the diameter of the growth inhibi-
tion zones of cultures of these bacteria around the wells
with the samples of the extract from the raspberry fruit
was 30-36 mm for the cultures of S. Aureus, 40-42 mm
for the culture of B. subtilis with the minimal inhibiting

to the diameters of the growth inhibition zones of cul-
tures of gram-negative bacteria — P. aeruginosa and
C. albicans fungus, they were 25-37 mm with the mini-
mal inhibiting concentrations of 1 : 8-1 : 16.

CONCLUSIONS

By studying the antimicrobial activity the possibility
of creating a new antimicrobial drug based on the rasp-
berry fruit has been proven. The content of phenolic com-
pounds in the extract from the cake of the red raspberry
fruit has been studied.
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