Scientific Journal «ScienceRise: Pharmaceutical Science»

Ned (8)2017

UDC: 615.07:633.15:543.544.943.3
DOI: 10.15587/2519-4852.2017.108198

DEVELOPMENT OF METHOD FOR QUANTITATIVE ANALYSIS OF CORN SILK FOR
INCLUSION IN THE DRAFT NATIONAL MONOGRAPH OF THE STATE
PHARMACOPOEIA OF UKRAINE

© U. Karpiuk, E. Kotova, A. Kotov, V. Kyslychenko

Bionosiono 0o konyenyii cmeopenns ma ssedenns 0o Jepocasnoi @apmakonei Yxpainu monozpagii na aikap-
CbKY POCIUHHY CUPOBUHY, KVKYPYO3U CHOBNYUKY 3 NPUUMOUKAMU BIOHOCIMbCSL 00 NePeNiKy MKAPCbKoi pocaut-
HoI' cuposunu, wo onucaua 6 Hepoicasniti @apmaxonei CPCP XI euoanus i siocymus ¢ €sponeticoxii apma-
Konei, momy O yiel pociuHu aKmyaibHuUM € po3podKa HayioHarbHol monoepagii. Paniwe nosioomnsnocs, y
Uepoicasniii @apmaxonei CPCP XI eudanmns 6iocymui memoou KINbKiCHO20 GU3HAYEHHS OIONOSIMHO AKMUGHUX
PeuoBuH OaHOI CUpOBUHLL.

Mema. Po3pobxka memoouk KilbKiCHO2O 8U3HAYEHHs (PIasoH0I0i68 KYKypyO3u CIMOGNYUKYU 3 NPULMOYKAMU M e-
mooom cnekmpogomomempii, capmonizosanux 3 eumozamu Jlepocasnoi @apmakonei Yxpainu oo nikapcvkoi
DPOCIUHHOI CUPOBUHU 01 BKIIOYEHHS 00 NPOeKmy HAyioHanbHOi Monoepadii «Kykypyosu cmosnuuku 3 npuii-
MOUKAMUY.

Memoou. [{na docacHeHHA nocmasieHoi Memu 8UKOPUCIOBY8ANU YHIQDIKOBAHT MemMOOUKU ananizy ¢iaeoHoidie
Memooom cnekmpogomomempii.

Pezyromamu. Buxoosuu i3 XiMiuH020 CKAA0Y, 3ACMOCYEAHHS Y MeOUYUHi ma nioxodis 00 cmanoapmu3ayii, ousl
i0enmudghixayiu memodom cnekmpogomomempii oopari gnasonoiou. Ilpusedeno pezyrbmamu KilbKiCHO20 6U-
3HaueHHst hragoHoIOI8 y 7 3pA3Kax KYKypyO3u CMOGNUUKIE 3 NPUUMOUKAMU MEMOOOM CReKmpodomomempii.
Bucnoexu. Obrpynmosano HeoOXioHicmb YOOCKOHANEHHSL ICHYIOH0I HOPMAMUBHOT OOKYMEHMAayii Ha KyKypyo3u
CMOBNYUKU 3 NPULLMOYKAMU, AKA O 8i0N06I0ANA CYUACHUM 8UMO2aM Ma Oy1a 2apmMoHi30eana 3 €8ponetcbKow
gapmaronecio. B pesynbmami nposedeHux 00cniodiceHb 0VI0 3aNpoONOHOBAHO 6 HAUIOHAIbHY MOHOZPAQito
Heporcasnoi papmaronei’ Ypainu «Kykypyosu cmonuuku 3 npuiiMouKamuy GKIOUUMU MeMOOUKY KilbKICHO20
BU3HAYeHHA PaasoH0i0is, Yy nepepaxyHKy Ha MI0meolin, i3 pecnamenmayicio ne mernuie 0,6 %

Kntouosi cnosa: cmanoapmusayis, epocasna apmaxones Yrpainu, KyKypyosu Cmosnuukiy 3 NPULLMOYKAMU,

¢nasonoiou

1. Introduction

One of the most important sources for develop-
ment of remedies is herbal material (HM). Its appropriate
quality, guaranteed by proper cultivation, harvesting,
drying, crushing and storage conditions, is mandatory
condition for HM use [1]. Standardization of HM in
accordance with the modern requirements also guaran-
tees the appropriate quality of both herbs and remedies
on its basis. The State Pharmacopoeia of Ukraine (SPhU)
monograph is a document regulating the quality of HM
in Ukraine [2].

In the development of monographs on HM for the
further implementation into the SPhU follow the guide-
lines of the European Pharmacopoeia [3]. One of the
stages of HM standardization is the establishment of
qualitative and quantitative parameters of its biologically
active substances (BAS) [3, 4].

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

Corn silk is widely used herbal material which is in-
cluded in the composition of many medicines, functional
food products and commonly used in traditional medicine
[5-7]. Corn silk quality is regulated in the USSR State
Pharmacopoeia of the XI edition [8], in the State Pharmaco-
poeia of the Republic of Belarus [9], in the French Pharma-
copoeia [10] and in the British Homoeopathic Pharmaco-
poeia [11]. Quantitative determination of BAS in Corn silk
is absent in the all pharmacopoeias.

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

Previously, the authors substantiated the necessity
of the development of national monograph on such a
widely used herb as Corn silk, which could meet the
modern requirements [12] and was harmonized with the
European Pharmacopoeia (PhEur) [13].

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

In the USSR State Pharmacopoeia of the XI edi-
tion there are no modern methods for identification of
biologically active substances of the given herbal materi-
al, but there is identification only by macroscopic and
microscopic diagnostic features. This approach does not
allow objectively evaluating the quality of herbal materi-
al. The development of methods for quantitative deter-
mination of BAS in Corn silk is still unsolved problem.

5. Formulation of goals (tasks) of Article

The aim of the study was to establish the possibil-
ity of quantitative determination of flavonoids of Corn
silk using unified spectroscopy method that would meet
the State Pharmacopoeia of Ukraine requirements, and to
investigate the possibility of the national monograph
harmonization with the PhEur requirements.

The analysis was carried out in accordance with
the requirements concerning the development of mono-
graphs on herbal material (HM), approved by the State
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Enterprise “Ukrainian Scientific Pharmacopoeial Center
for Quality of Medicines” State Enterprise "Ukrainian
Scientific Pharmacopoeial Center for the Quality of Me-
dicinal Products" and work [14].

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

Study of the herbal material.

7 samples of Corn silk were used as the research
objects, some of them were purchased at the pharmacy,
and the rest were harvested in different regions of

Ukraine in 2016 — Kharkiv, Mykolaiv and Kherson
regions.

The data about the series, registration number (reg-
istration of the batch of herbal material as a research sam-
ple in the State Enterprise “Pharmacopoeia Center”) and
the place of harvesting and / or manufacturer for the prepa-
ration of test solutions are presented below (Table 1).

Determination of the quantitative composition of
flavonoids in Corn silk was carried out by UV-Vis ab-
sorption spectroscopy method according to the SPhU 2.0
(2.2.25).

Table 1
Information about Corn samples

No. Batch number Registration number Harvesting place / Manufacturer

1. 160516-1 RS 684 Lozova, Kharkiv region

2. 160516-2 RS 685 Liubotyn, Kharkiv region

3. 160516-3 RS 686 Kherson region

4, 160516-4 RS 687 Kharkiv region

5. 160516-5 RS 688 Mykolaiv region

6. 160516-6 RS 689 Private Corporation Pharmaceutical factory “Viola”

7. 160516-7 RS 690 Private Joint Stock Company “Liktravy”

A unified method, based on the spectrophotomet-
ric determination of flavonoids after reaction with a mix-
ture of boric and oxalic acids in a medium of formic and
acetic acids, was used. It is used in several SPhU mono-
graphs to determine the flavonoid compounds in HM,
which are mainly represented by flavones [13, 15], which
is appropriate in the case of Corn herbal materials, taking
into account the preliminary results of the chromato-
graphic study of flavonoid compounds by TLC [16].

Luteoline SPhU standard sample (Pharmacopoeial
standard sample of the SPhU) was used as a reference
solution. HP 8453 UV-VIS «Hewlett Packard» spectro-
photometer, USA, was used for the optical density meas-
uring and absorption spectra recording. All the used
reagents met the SPhU requirements; their solutions were
prepared according to the 4.1.1 chapter [17, 18].

Validation parameters of the given method were
studied previously [19, 20]; it was determined that the
method is suitable in the range of 0.5 % to 2.5 % of the
sum of flavonoids.

Quantitative determination method.

Preparation of the initial solution 1. The ana-
Iytical sample of the herbal material was grounded to
particle size which passes through a number 355 sieve.
About 0.250 g (exact weight) of the powdered herb
were placed into the flask 200 ml volume, 40 ml of
ethanol R 60 % was added, heated in a water bath with
condenser at 60 °C for 10 min, and gently shaken by
the rotational movement, washing the residue appear-
ing on the walls. Then, the solution was cooled and
filtered through cotton wool into a 100 ml volumetric
flask. The cotton wool with remnants of the herbal
material was placed into the same flask 200 ml vol-
ume, 40 ml ethanol R 60 % was added, and it was
heated in a water bath at 60 °C for 10 min, shaking
gently, then cooled and filtered into the same flask
100 ml volume. Both the 200 ml flask and the filter
were washed by ethanol R 60 %, washing liquid was
placed into the same volumetric flask 100 ml volume,

and the mixture was diluted to 100 ml by ethanol R 60
% and then filtered.

Preparation of the test solution. 5.0 ml of the ini-
tial solution 1 was placed into round bottom flask and
evaporated to dryness under reduced pressure. The ob-
tained residue was transferred to a volumetric flask 25 ml
volume using 8 ml mixture of methanol R — glacial ace-
tic acid R (10:100), and the washing liquid was put into
the same 25 ml volumetric flask. 10.0 ml of the solution
was added to the obtained solution containing 25 g/l
boric acid R, 20 g/l oxalic acid R in anhydrous formic
acid R, and then diluted the volume to 25.0 ml by glacial
acetic acid R.

Preparation of the compensation solution 1. 5.0 ml
of the initial solution 1 was placed in the round bottom
flask and evaporated to dryness under reduced pressure.
The obtained residue was transferred into the volumetric
flask 25 ml volume using 8 ml mixture of methanol R —
glacial acetic acid R (10:100). The round bottom flask was
washed by 3 ml mixture of methanol R — glacial acetic
acid R (10:100) and the washing liquid was placed into the
same volumetric flask 25 ml volume. 10.0 ml of anhy-
drous formic acid R was added to the obtained solution.

Preparation of the initial solution 2. 0.010 g (exact
weight) of the luteolin Pharmacopoeial standard sample of
the SPhU was placed into the volumetric flask 100 ml
volume, diluted in 70 ml of methanol R, and then diluted
the volume to mark by the same solution and mixed.

Preparation of the reference solution. 1.0 ml of
the initial solution 2 was transferred in the volumetric
flask 25 ml volume, 10.0 ml of solution containing
25.0 g/l boric acid R, 20.0 g/l oxalic acid R in anhydrous
formic acid R were added and then the volume was dilut-
ed by anhydrous acetic acid R to 25.0 ml.

Preparation of the compensation solution 2. 1.0 of
the initial solution 2 was transferred in the volumetric
flask 25 ml volume, 10.0 ml of anhydrous formic acid R
were added and then the volume was diluted to 25.0 ml
by anhydrous acetic acid R.
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Absorbance (2.2.25) of the test solution is meas-
ured after 30 minutes after preparation at a wavelength of
410 nm relative to the compensation solution 1.

Absorbance of the reference solution relative to
the compensation solution 2 os measured simultaneously.

The content of the sum of flavonoids calculated as
luteolin in percentages is calculated by the formula:

X =A1><mo><20><P
Ay xmx100

where A; — absorbance of the test solution at wavelength
of 410 nm; A, — absorbance of the reference solution at
wavelength of 410 nm; my — luteolin Pharmacopoeial

standard sample SPhU weight, in grams; m — herbal
sample weight, in grams; P — the content of luteolin in
luteolin Pharmacopoeial standard sample, in percentages.

7 samples of the herbal material were analyzed by
the given method. Every sample was studied three times.
Results are displayed in Table 2. Typical absorption
spectra of the herb sample Ne 4 test solution and luteolin
standard sample solution are shown in Fig. 1.

The obtained results have shown that Ne 1 and Ne
2 samples were characterized by the lowest content of
flavonoids 0.09 %, which may indicate incorrect either
harvesting or storage of herbal material. This assumption
was also confirmed by macroscopic analysis results of
the given samples, which showed the disparity of the
analyzed samples according to the regulated color.
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Fig. 1. Typical absorption spectra obtained in conditions of the developed quantitative determination method:
1 — the solution of luteolin Pharmacopoeial standard sample SPhU, 2 — Corn silk Ne 4 sample test solution

Table 2
The content of flavonoids in Corn silk samples
No. RS The content of flavonoids X, % calculated as luteolin and dry material

1 684 0.09+0.003 %
2 685 0.09+0.002 %
3 686 0.60+0.03 %
4 687 0.93+0.06 %
5 688 0.70+0.02 %
6 689 0.61+0.03 %
7 690 1.08+0.06 %

7. Conclusion 3. In result of the research, it was suggested to

1. Quantitative content of flavonoids calculated as
luteolin in seven samples of Corn silk was analyzed by
spectroscopy method.

2. The content of flavonoids in 7 studied samples
was determined within 0.60-1.08 %.

implement the method for quantitative determination of
flavonoids, calculated as luteolin, with regulation of not
less than 0.6 %, into the State Pharmacopoeia of Ukraine
national monograph “Corn silk”.
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