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The existing methods for quantitative determi-
nation of glycyrrhizic acid have been studied; the
research on development of the method for its
determination in rectal suppositories for children
by extraction spectrophotometry calculated as gly-
cyram has been conducted. According to the re-
search results the relevant sections of the project
of methods of quality control for the medicine
have been developed.

According to the statistic data of the World Health
Organization, today nearly a third of the world’s popu-
lation of children suffer from diseases of the immune
system. According to reports of the Ukrainian regional
children immunologists in 2012 under their supervision
there were more than 630 children with primary immu-
nodeficiency, the vast majority of them with antibody
deficiency [4, 7].

According to the data of the United States (2011),
only selective IgA immunodeficiency occurs with the
frequency of 1:700, and in Europe — 1:250. Based on
the population of Ukraine, the number of patients with
this type of immunodeficiency in this country is not less
than 20 000 people. The second-rate according to various
authors [12] is total variable immunodeficiency; in Uk-
raine the number of this immunodeficiency can reach
1000 cases.

Unfortunately, today in Ukraine there are many types
of immunodeficiencies, which have not been revealed
yet. This is due to the fact that pediatricians, family doc-
tors and specialists of various specialties have insuffi-
cient knowledge about this problem [4].

In addition, the range of existing children’s medi-
cines for the treatment of immunodeficiencies is too limi-
ted, which, in turn, makes it extremely important to sov-
le the question of their development and subsequent intro-
duction into medical practice. In this regard, on the gro-
unds of the complex of experimental studies rectal sup-
positories for children with the immunomodulating action
based on natural compounds have been developed [6].

The purpose of this study is to develop a method for
quantitative determination of glycyrrhizic acid (GA) in
the composition of the given medicine.

Materials and methods

As an object we used rectal suppositories for chil-
dren containing licorice extract with GA as the main
active ingredient [ 1, 8, 14].

After reviewing the existing methods of quantita-
tive determination of GA, we have found that they can

be divided into several groups: determination by GA,
determination by the carbohydrate part of GA, determi-
nation by glycyrrhetinic acid [3, 5].

Determination by GA includes different variations
of gravimetric and titrimetric methods, including po-
tentiometric ones. Determination by the carbohydrate
part of GA is based on oxidation of the carbohydrate
part of GA with Fehling reagent or the reaction with
naphthoresorcinol. But pentoses, which exceed greatly
the results of the quantitative determination in extracts,
prevent this quantitative determination [9, 10, 13].

There is also a method of determining GA by gly-
cyrrhetinic acid with 2, 6-diquaternary butyl-n-cresol,
but this method also has its drawbacks. Generally, all
methods of analysis of GA in licorice roots and in its
extracts are compatible modifications of titrimetric and
spectrophotometric methods [2, 11].

For quantitative determination of GA in children’s
rectal suppositories we proposed the method of extrac-
tion spectrophotometry in the UV region of the spec-
trum. As the standard for determining GA by the meth-
od mentioned above glycyram was chosen.

Results

With the purpose of elaboration of the method for
quantitative determination and confirmation of its repro-
ducibility, first the glycyram substance has been ana-
lyzed according to the method given in the existing ana-
lytical normative documentation for glycyram (the GA
content should be at least 87%). The absorption spec-
trum of the glycyram solution and the graph of depend-
ence of absorbance on the concentration of glycyram
are shown in Fig. 1, 2.

As seen in Fig. 1, the presence of peak absorption
of glycyram solution with the maximum absorption at
the wavelength of (258+2) nm is observed; it fully con-
forms to the AND requirements for glycyram.

In Fig. 2 the dependence of absorbance on the con-
centration of glycyram, which has the linear character,
is shown.

Metrological characteristics of the method of quan-
titative determination of GA in the substance of glycy-
ram are presented in Table 1.

As seen from Table 1, the content of GA in the gly-
cyram substance is over 90%; and it meets the AND
requirements and confirms the reproducibility of the
existing method.

To determine the quantitative content of GA in sup-
positories we used the same method — one-wave com-
ponent analysis by the standard method. The composi-
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Table 1

Metrological characteristics of the method
of quantitative determination of GA
in the substance of glycyram

X X f S
90.74
91.80
91.51
91.85
91.55
91.78

tRf) [ AX, %

91.49 5 0.198 2.57 0.56

Notes:n=6; P=95%

tion of suppositories with the extract of licorice roots
contains also the hydrophobic base and excipients. To
remove the base as a solvent the possibility of using
ethanol in different concentrations — 50%, 70% and
96%, and for extraction of GA — 3% acetone solution
of nitric acid and 3% acetone solution of trichloroacetic
acid has been studied. As a result of the experimental re-
search 96% ethanol for removing the hydrophobic base
and 3% acetone solution of nitric acid as an extractant
of GA have been chosen.
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Fig. 1. The absorption spectrum of glycyram solution (5-10-¢ g/ml).

In Fig. 3 the absorption spectrum of the suppository
extract with the maximum absorption at the wavelength
of (258+2) nm, which coincides with the peak of the ab-
sorption of glycyram solution, is shown. Optical densi-
ties of both solutions are close enough, and it confirms
the correctness of the chosen method for quantitative
determination of GA — the standard method. Spectral
studies have also revealed that the excipients (placebo
of a suppository) do not significantly affect the results
of the analysis.

These studies have been accepted as the basis for
of the method for quantitative determination of GA in
suppositories.

The method for determination is as follows: place
1 suppository in a 250 ml conical flask, add 20 ml of
96% alcohol and mix intensively for 20 min. Filter the re-
sulting solution through a «blue ribbon» filter previous-
ly washed with 96% alcohol in a 150 ml flask. Then add
20 ml of 96% alcohol thrice in the flask, shake for 15 min
and filter in the same flask. Transfer quantitatively the
precipitate from the filter into a 150 ml flask, add 25 ml
of 3% acetone solution of nitric acid, mix for 10 min.

Filter the resulting solution through a «blue ribbon»
filter, wash the flask with 10 ml of 3% acetone solution of
nitric acid, filtering through the same filter (solution A).

0 10 20 30

40 50 60 70 80

Concentration, ug/mi

Fig. 2. The graph of dependence of absorbance on the concentration of glycyram.
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Fig. 3. The absorption spectrum of: glycyram solution — 1 and the extract of a suppository with licorice extract — 2.

Table 2

The results of determination of the quantitative
content of GA in one suppository

Batch number | The quantitative content of GA in one
of thedrug suppository calculated as glycyram, g
110211 0.0410
same 0.0430
-//- 0.0441
-//- 0.0420
-//- 0.0450
-//- 0.0420

Notes:n =6; P = 95%

To solution A add concentrated ammonia solution drop-
wise to pH from 8.3 to 8.8 by the universal indicator (the
solution with the precipitate of ammonium salt of GA).

Transfer the solution of salt to a glass filter Ne4, pump
the liquid with the help of vacuum. Wash the precipitate on
the filter with 10 ml of acetone in two steps. Using water
transfer quantitatively the precipitate into a 10 ml volumet-
ric flask, dilute the volume with water and mix (solution B).

The optical density of the test solution B is meas-
ured using a spectrophotometer at the wavelength of
(258+2) nm in a cuvette with the layer thickness of 10 mm,
water is used as a reference solution.

Simultaneously the optical density of solution B of
glycyram is measured under the same conditions. The
GA content (X) in a suppository, in grams, is calculated

by the formula:
4, x10

" 1supx1354
where 4, — is the optical density of the test solution;
135.4 —1s the specific absorption rate of glycyram at the
wavelength of 258 nm.

Table 3

Metrological characteristics of the method
of determination of the quantitative content
of GA in a suppository calculated as glycyram

X X f S
0.0410
0.0430
0.0441
0.0420
0.0450
0.0420

tRf) | AX %

0.0428 5 2.17-10% 257 3.60

Notes:n=6; P =95%

The GA content in a suppository should be at least
0.035 g calculated as glycyram. According to the method
developed we have analyzed 6 samples of suppositories;
the results are summarized in Tab. 2.

Metrological characteristics of the method are given
in Tab. 3.

As seen from Tables 2 and 3, the experimental studies
performed have shown that the GA content in 1 supposi-
tory is not less than 0.0350 g calculated as glycyram.

CONCLUSIONS

1. The existing methods for quantitative determina-
tion of GA have been studied and the research in develo-
ping of the method for its determination in children’s
suppositories has been conducted.

2. The method for quantitative determination of GA
in children’s suppositories with the immunomodulating
action has been developed by the extraction spectro-
photometry method calculated as glycyram.

3. According to the research the relevant sections of
the project the quality control methods for the medicine
have been developed.
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KOJIMYECTBEHHOE OITPEJIEJIEHUE [TIMLIMPPHU3MHOBON
KUCJIOTHI B COCTABE CYIIIIO3UTOPUEB JIJISI JETEHN
T.I Spuex, I'H.Menpauk, O.A . Pyxmaxosa, B.H.YynieHko
W3yueHBI CyIIECTBYIONIIE METOMKHU KOJIMUECTBEHHOTO OIIPE/IeTICHIS
DIMLUPPU3UHOBOI KHUCIOTHI U IIPOBEIEHBI HCCIIeIOBAHMS II0 paspa-
GOTKE METOJIUKH €€ OIPE/ICIICHUS B ICTCKUX PEKTATBHBIX CYIIIO3UTO-
PUSIX METO/IOM SKCTPAKIMOHHOF CIIEKTPOGOTOMETPHH B Ilepecyete Ha
nmpam. [lo pesyisraraM ucclie/JoBaHui pa3paCoTaHbl COOTBETCT-
BYIOITIHE pa3/ieNibl [IPOeKTa METO/I0B KOHTPOJISI KauecTBa Ha Iperapar.

YK 615.454.1:582.736-053.2

KIJILKICHE BU3HAYEHHSI [THIUPU3VHOBOI KUCJIOTHU
Y CKJIAJI CYIIO3UTOPIIB JUISL JUTEHN

T.I Spanx, I"M.Menphuk, O.A Pyxmakosa, B.M.UynieHko
Bupdeni icHYIOHI MeTOIUKH KiTHKICHOTO BHU3HAYEHHS TIIIHPH3H-
HOBOI KUCJIOTH Ta IIPOBEJEHO JOCIi/HKESHHS 3 PO3POOKH METOIUKU
i BU3HAUYEHHS y AUTIUMX PEKTAIBHUX CYTIO3UTOPISIX METO/IOM €KC-
TPaKINHOI cTIeKTpodoTOMETpii Y IlepepaXyHKy Ha TIiImpaM. 3a
pe3yIsTaTaMu JTOCTiKEeHb po3poGiIeHi BiITOBTHI PO3/ILTH IIPo-
€KTy METO/IiB KOHTPOIIIO SIKOCTI Ha IIperapar.



