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DEVELOPMENT OF METHODS FOR DETERMINATION OF PHENOLIC ACIDS AND
FLAVONOIDS IN CAPSULES CONTAINING CORYLUS AVELLANA L. DRY EXTRACT

© N. Blyznyuk, Yu. Prokopenko, V. Georgiyants

The questions of standardization and quality control of both herbs and herbal remedies remain relevant, because
it is well-known that product quality standards are essential, whether consumer using herbs or drugs. The neces-
sity of the standardization methods development for the initial herbal material and capsule dosage form for the
further quality control under manufacturing conditions remains relevant.

Aim. The aim of our research was to develop simple, specific, accurate and reproducible methods for identifica-
tion of flavonoids and phenolic acids in capsule dosage form containing Corylus avellana L. dry extract.
Methods. The samples of gelatine capsules containing Corylus avellana L. dry extract for oral administration
were analyzed. The analysis was carried out using Camag HPTLC system.

The absorption spectroscopy determination of the sum of flavonoids was carried out using THERMO Scientific
Evolution 60S Spectroscope in wavelength range of 300-600 nm.

Results. As a result of HPTLC research rutine and quercitrine have been identified in capsule dosage form con-
taining Corylus avellana L. dry extract. Among phenolic acids, neochlorogenic and chlorogenic acids have been
identified.

Under the given conditions, the spectrum of the test solution had a maximum absorption at wavelength 406 nm.
The analysis of flavonoids total content in gelatine capsules containing Corylus avellana L. dry extract calculat-
ed as rutine has shown the content of 1,7 %.

Conclusion. Effective HPTLC and absorption spectroscopy methods for determination of flavonoids and phenol-
ic acids in capsule dosage form containing Corylus avellana L. dry extract have been developed. It has been
found that described methods are promising enough for standardization of capsules with Corylus avellana L. dry
extract and may be suggested for the quality control of the dosage form under manufacturing conditions
Keywords: capsules, Corylus avellana L., extract, HPTLC, absorption spectroscopy, phenolic acids, flavonoids

Tumannsa cmandapmuzayii ma KOHMPOAIO AKOCMI AK POCAUH, MAK 1 TIKAPCOKUX 3AC00I8 POCIUHHO2O NOXOOHNCEH-
HA HAOYBa€E aKmyanrbHOCMmi, 8PAX08YI04Y MOl PaKm, wjo CMaHOapmu AKOCMi NPoOYKYii € 6KPail GAXNCIUBUMU, He-
3ANeIHCHO IO MO20, YU BAHCUBAE CNOACUBAY JIKAPCHKI poCcauHu abo nixapcwki 3acoou. Heobxionicmv po3pobxu
MemMOOUK Cmanoapmu3ayii 0ns 6UXIOHOI POCIUHHOI CUPOBUHU MA KANCYIbOBAHO NIKAPCLKOI (hopmu 01 noda-
JLULO20 KOHMPOIO AKOCMI 8 YMOBAX 8UPOOHUYMBA 3ATUMAEMbCS AKMYATLHOTO.

Mema. Memorw nauioeo docriodicenns 6yia po3podka npocmoi, cneyugpiunol, mounoi ma 6i0meopiosanoi me-
moouxu i0enmugpikayii ¢rasonoiois ma QeHoNbHUX KUCIOM Y KANCYAb0SAHIN JIKAPCOKIl OPpMI 3 CYXUM eKCm-
paxmom Corylus avellana L.

Memoou. [[ns 00Ccrioxncennss SUKOPUCMOBYEANU 3PA3KU JCEIAMUHOBUX Kancyn 3 cyxum excmpaxmom Corylus
avellana L. ons opanvrozo 3acmocysanms. Ananiz nposoounu 3 sukopucmanuam cucmemu Camag ons BETCX.
Busnauennss emicmy cymu ragonoioie memooom abcopbyitinoi cnekmpockonii 30iUCHIO8AU 3 0ONOMO2OH0
cnexkmpomempa THERMO Scientific Evolution 60S y dianazoni xeune 300—600 Hm.

Pesyrvmamu. B pesyromami BETCX ananizy y kancyivoeaniti nikapcokiti popmi 3 cyxum excmpakmom Corylus
avellana L. 6ynu ioenmugpixosani pymun ma xeepyumpun. Ceped geHonvrux kuciom 6yau ioenmugikosani He-
0XNI0P02eH08A MA XOPO2EHOBA KUCTOMU.

B ymosax nposedenus chekmpo@domomempuyHo20 00CAIOHCEHHA CHeKmp 8Unpob08y8aAHO20 PO3UUHY MA8 MAK-
CUMYM NO2AUHAHHA 30 008cUnY X6uni 406 nm. Buicm cymu prasonoiois y sceaamunosux Kancyiax 3 Cyxum ex-
cmpaxmom Corylus avellana L. y nepepaxynxy na pymun cmanosus 1,7 %.
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Bucnogxu. 3 memoio susnauennsn (nagoHoioie ma eHoIbHUX KUCIOM Y KANCYAbOBAHIL TIKAPCLKILL opmi 3 cy-
xum excmpaxmom Corylus avellana L. 6yau pospobneni epexmusni memoouxu BETCX ma abcopbyiinoi cnek-

mpoghomomempi.

byno susnaueno, wo onucani memoouxu € 0o0Ccmammubo NEPCREKMUGHUMU OJisL CMAHOAPMU3AYIT KANCYL 3 CYXUM
excmpaxmom Corylus avellana L. ma moocymo 6ymu 3anpononosani 015 nposedentss KOHmMpOto AKOCmi niKap-

CbKOI (hopmu 68 yMogax eupobHuUymea

Kouosi cnosa: xancynu, Corylus avellana L., excmpaxm, BETCX, a6copbyiiina cnekmpogpomomempis, perno-

JIbHI KUCI0mu, (nasoroiou

1. Introduction

The use of herbs with medical purpose is the old-
est form of healthcare known to humanity and it has been
used in all cultures throughout human’s history [1].
Herbal remedies occupy a leading position in global
pharmaceutical markets.

That’s why one of the priority areas of modern
pharmaceutical science and practice is the development
of new herbal remedies, due to their low toxicity, the
breadth of therapeutic action, and low risk of side effects
during prolonged use. Generally, all medicines, irrespec-
tive of their origin, should meet the basic requirements of
being at least safe and effective.

2. Formulation of the problem in a general
way, the relevance of the theme and its connection
with important scientific and practical issues

Nevertheless, questions of standardization and
quality control of both herbs and herbal remedies remain
relevant, because it is well-known that product quality
standards are essential, whether consumer using herbs or
drugs [2]. Therefore, the given question of the search,
development and standardization is still pressing and
requires solutions.

3. Analysis of recent studies and publications in
which a solution of the problem and which draws on
the author

Standardization of any herbal remedy involves
regulating the given remedy to a defined content of a
constituent or a group of substances with established and
proved therapeutic activity [1, 2].

Earlier, the anticonvulsant properties of Corylus
avellana L. dry extract have been determined; it was the
reason to develop the original dietary supplement for
nerve health. The screening of the role of biologically
active substances or fractions from different Ukrainian
flora herbs in realization of the anticonvulsant activity
has shown that one of the main groups of compounds
responsible for mechanisms of anti-seizure activity were
flavonoids [3, 4]. Besides, wide spectrum of pharmaco-
logical activity of flavonoids gives certain reasons to
analyze their content in dosage forms without reference
to application of the given remedy [5, 6].

Analytical methods used in drug analysis are di-
versified and are being constantly improved to find better
solutions to satisfy manufacturers and institutions that
test drug quality [7]. According to the literature data,
there are several analytical techniques for the
identification and quantification of maker compounds in
herbal dosage forms [8, 9].

As a rule, pharmaceutical manufacturers recom-
mend various analytical techniques, but spectroscopy and

chromatography methods still playing a significant role
in pharmaceutical analysis. Due to the complex com-
pound of herbal remedies, given methods are commonly
used for the quality control and standardization of both
herbs and herbal products [7, 8].

HPTLC (High performance thin layer chroma-
tography) method has been widely used for the stand-
ardization and qualitative analysis of herbs and herbal
dosage forms due to its simplicity, high speed, and
relatively low cost.

The use of HPTLC plates in combination with au-
tomated sample applicators and development chambers,
high resolution cameras, and computing software allows
more control over experimental conditions and greater
data analysis capabilities [10]. Moreover, HPTLC meth-
od can run many samples simultaneously, requires small
volumes of solvents, and gives rather instant visual re-
sults [11]. For example, individual bands of different
active compounds may act as additional characteristics
for their better identification: compounds with native
fluorescence are observed as bright zones on a dark
background under UV light. While natural substances
with no fluorescence (no chromophore groups) or colour
can be visualized after post-chromatographic derivatiza-
tion[2, 12, 13].

Absorption spectroscopy is another effective
method for identification and assay of flavonoids [14].
As a rule, AICI; reagent is used. Adding AICI; reagent
allows eliminating the influence of another biologically
active substances having polyphenol structure. Reference
compounds for recalculations are being chosen generally
after TLC or HPTLC identification tests. Subsequently,
the content of the sum of flavonoids in the given herb or
remedy will be calculated and regulated as the chosen
reference standard [5, 14].

Thus, both HPTLC and absorption spectroscopy
methods remain the most flexible and reliable, methods
ideally suited for the analysis of herbs and herbal reme-
dies. When used with standardized procedures, described
methods guarantee reproducible results, a vital element
in the routine analysis of plant extracts and pharmaceuti-
cal products during manufacturing process.

4. Allocation of unsolved parts of the general
problem, which is dedicated to the article

The necessity of the standardization methods de-
velopment for the initial herbal material and capsule dos-
age form for the further quality control under manufac-
turing conditions remains relevant.

5. Formulation of goals (tasks) of Article
Considering the facts given above, the aim of our
research was to develop simple, specific, accurate and
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reproducible methods for identification of flavonoids and
phenolic acids in capsule dosage form containing Cory-
lus avellana L. dry extract.

6. Statement of the basic material of the study
(methods and objects) with the justification of the
results

HPTLC identification of phenolic acids and fla-
vonoids. The samples of gelatine capsules containing
Corylus avellana L. dry extract for oral administration
were analyzed.

The capsules filling was removed and placed into
a volumetric flask, and the ultrasound extraction was
allowed to run using methanol as a solvent in a ratio 1 to
10 at room temperature for 20 minutes. After centrifuga-
tion, the supernatant was collected and directly applied
onto HPTLC plates.

The analysis was carried out using Camag
HPTLC system equipped with a semi-authomatic TLC
sampler Linomat 5, Visualizer, integrated software Win-
CATS 1.4.9., and Videoscan.

TLC plates Si 60 Fy, (Merck, Germany) of
0.2 mm layer thickness were used. TLC separation was
carried out using mobile phase of water, ethyl acetate,
anhydrous formic acid and anhydrous acetic acid
(17,5:67,5:7,5:7,5 VIVIVIV).

After the mobile phase draw up the plate until it is
approximately 0,5 cm from the end, the plate was dried,
proceed with 2-aminoethyl diphenylborinate and macro-
gol, and after that, examined in UV-light at 365 nm.

Flavonoids and phenolic acids reference solutions
were used.

The scheme of the obtained chromatogram is pre-
sented on Fig. 1.
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Fig. 1. HPTLC chromatogram scheme obtained from capsule dosage form containing Corylus avellana L. dry extract (rutine (1),
quercitrine (2), test solution from capsule dosage form (3), neochlorogenic acid (4), chlorogenic acid (5)).

As a result of HPTLC research rutine (1) and
quercitrine (2) have been identified in capsule dosage
form containing Corylus avellana L. dry extract (3).
Among phenolic acids, neochlorogenic (4) and chloro-
genic (5) acids have been identified.

Considering the necessity of the reference com-
pound chose for the further quantitative analysis of the
sum of flavonoids, rutine reference standard was chosen,
which is consistent at obtained HPTLC research results
and the literature data.

The absorption spectroscopy determination of the
sum of flavonoids. The analysis was carried out using
THERMO Scientific Evolution 60S Spectroscope.

Test solution for determination of the sum of fla-
vonoids has been prepared as follows: the capsules filling
was removed and placed into a volumetric flask. Ethanol
50% was added, and the ultrasound extraction was al-
lowed to run at room temperature for 30 minutes. After
centrifugation, the obtained solution was filtered.

1 ml of the obtained solution was put into a volu-
metric flask; ethanol 50 % and then AICI; ethanol solu-
tion 50 g/l were added. Then, in 10 minutes the acetic
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acid solution 50 g/l was added, and the solution was
brought up to the mark with ethanol 50 %.

The mixture was left for 10 min at room tempera-
ture and then subjected to spectral analysis in the range
of 300-600 nm against the blank, where AICI; solution
was substituted by ethanol solution 50 %.

Rutine reference sample solution of 100 uM
was used.

The content of the sum of flavonoids was calcu-
lated acoording to the formula:

X_Ai( m, -1 j 50-50) 100
~ A (100-25) | m-1 ) (100-d)’

where A; — the test solution absorption coefficient;

A, — the reference solution absorption coefficient;

my — reference standard sample weight to prepare
reference solution;

m; — the capsules filling sample weight to prepare
test solution;

d — loss on drying, %.
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Under the given conditions, the spectrum of the
test solution had a maximum absorption at wavelength

0.790 |
|

1

= |

406 nm (Fig. 2). The similar spectrum of rutine reference
solution had a maximum absorption at wavelength 408 nm.
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Fig. 2. The UV-spectrum of the test solution obtained from capsule dosage form
containing Corylus avellana L. dry extract

The analysis of flavonoids total content in gelatine
capsules containing Corylus avellana L. dry extract cal-
culated as rutine has shown the content of 1,7 %.

7. Conclusion

Effective HPTLC and absorption spectroscopy
methods for determination of flavonoids and phenolic
acids in capsule dosage form containing Corylus
avellana L. dry extract have been developed. As a result
of research work, neochlorogenic and chlorogenic acids
have been identified in capsule dosage form containing
Corylus avellana L. dry extract, as well as flavonoids
rutine and quercitrin. The analysis of flavonoids total
content in gelatine capsules containing Corylus avellana
L. dry extract calculated as rutine has shown the content
of 1,7 %.

It has been found that described methods are
promising enough for standardization of capsules with
Corylus avellana L. dry extract and may be suggested for
the quality control of the dosage form under manufactur-
ing conditions.
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