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The HPLC method of thymol quantification has been developed for the combined medicine — “Kalinol
plus” syrup (produced by “Azerpharm LTD”), which consists of the brotherwort (Thymus serpyllum)
extract, sugar syrup, potassium bromide and 80% ethanol. The optimal conditions for quantitative de-
termination of thymol in “Kalinol plus” have been found when carrying out the analysis under different
conditions. They are: the flow rate — 1 mL/min, the temperature — 30°C, the volume of injection — 10 L,
the detection wavelength — 274 nm, the type of stationary phase — Zorbax SB-C18 @4.6%250 mm, 5 um,
and the mobile phase composition (the mixture of water and acetonitrile (50:50) in the isocratic elu-
tion mode), the mass of the sample to be analysed — 1.0 g, the time of analysis — 15 min. It has been
found that the analyte peak on the chromatogram is well separated from the peaks of the excipients
and other components of the active substance. The validation characteristics of the method proposed
have been studied. According to the results obtained the procedure developed is characterised by
the acceptable linearity (b = 1.037, a =-5.5687, RSD, = 1.715, R, = 0.9959), accuracy (6 = 0.16) and
precision (A, = 1.54) in the range of the method application (70-130% of the nominal concentration).
Small changes in the flow rate (from 0.8 mL/min to 1.2 mL/min), temperature (from 27°C to 33°C)
and the mobile phase composition (from (47:53) to (47:53) ratio) insignificantly affect the values of
the symmetry factor of the principal peak, relative standard deviation and the number of theoretical
plates. The results of studying stability indicate that the solution to be analysed may be chromato-
graphed within 1 day without losses in accuracy and precision. According to the results the method
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can be recommended for use in the analysis of “Kalinol plus” syrup.

“Kalinol plus” syrup (the State registration number
LC No.15-00336) produced by “Azerpharm LTD” plant
consists of the brotherwort (7Thymus serpyllum) extract
(12 parts), sugar syrup (82 parts), potassium bromide (1
part) and 80% ethanol (5 parts). In medical practice it is
used as a mucolytic and expectorant medicine in acute
and chronic inflammation of the respiratory tract [5].

The main active components of the syrup are the
thyme extract and potassium bromide.

It is known that species of the thyme genus (77y-
mus) are used with different purposes in medicine all
over the world; and such active natural compounds as
thymol and carvacrol are mainly in the composition of
the raw material. As for its antiseptic activity thymol
exceeds phenol by 30 times, and its toxicity is less by 4
times than that of phenol [6-8]. Most medicines with the
thyme extract or essential oil of thyme are standardized
not only by the total amount of essential oil, but also by
the thymol or carvacrol content [2].

Currently, only identification and quantitative deter-
mination of potassium bromide is carried out with the
purpose of the quality control for “Kalinol plus” medi-
cine, but it is insufficient. Thus, there is the necessity
to develop the modern procedure for quantitative de-
termination of thymol, being the main active ingredi-

ent of “Kalinol plus” syrup, and to validate the method
developed.

In spite of a wide application of the gas chroma-
tography method for the analysis of essential oils the
direct quantification of thymol and carvacrol in the com-
position of different dosage forms by this method is un-
acceptable [3, 9, 10]. Owing to the mentioned above ap-
plication the method of HPLC for quantifying the indi-
vidual components in plant medicines with the multi-
component composition acquires the exceptional sig-
nificance.

It is known that currently at the stages of drug regist-
ration and re-registration the validation carrying out for
analytical procedures is one of the main requirements
of the international regulating agency [1, 4, 11].

The aim of our paper is to develop and determine
validation parameters for the procedure of thymol quan-
titative determination by the method of HPLC in “Ka-
linol plus” medicine produced in Azerbaijan.

Materials and Methods

Reagents and chemicals. Thymol reference standard
(RS) was obtained from KRKA (Slovenia), batch UG1456;
acetonitrile hypergrade for LC-MS LiChrosolv® (batch
1674930308) was purchased from Merck Millipore Cor-
poration (USA).
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Instrumentation and chromatographic conditions.
The HPLC-UV analysis was performed using an Agi-
lent-1100 high pressure liquid chromatograph (USA);
The Agilent ChemStation software (Agilent, USA) was
used for integration and processing of chromatograms.
The HPLC column of ¥4.6x250 mm and the reversed
phase Zorbax SB-C18, 5 um (Agilent, USA) were used
as the analytical system. The analysis was carried out at
30°C and the flow rate of 1 mL/min. The mobile phase
was the mixture of water and acetonitrile (50:50) de-
gased using an ultrasonic bath, and it was run in the iso-
cratic elution mode. The volume of injection was 10 pL.
The time of analysis was 15 min. Detection was per-
formed at the wavelength of 274 nm.

The mobile phase was used as the blank-solution.

The solvent for analysis was prepared as the mix-
ture of water and acetonitrile (20:80).

Preparation of the matrix. Sugar syrup, potassium
bromide and 80% ethanol were mixed according to the
composition of “Kalinol plus” medicine for preparation
of the matrix.

Preparation of the model mixtures. The matrix
(500.0000 g) and thymol RS (0.0350; 0.0500; 0.0650 g)
were mixed for preparation of the model mixtures.

Preparation of the solution to be analysed. Place
1.0000 g of “Kalinol plus” syrup (or matrix and model
mixture) in a 25.0 mL volumetric flask, add 20 mL of
the solvent and shake till complete dissolution, then de-
gas the solution using an ultrasonic bath for 5 min, and
dilute with the solvent to the volume; mix the solution
and centrifuge for 10 min at 10000 rpm; use the super-
natant for chromatographing.

Preparation of the solution with the active substance.
Place 0.1265 g of the brotherwort extract in a 25.0 mL
volumetric flask, add 20 mL of the solvent and shake till
complete dissolution, then degas the solution using an
ultrasonic bath for 5 min, and dilute with the solvent to
the volume; mix the solution and centrifuge for 10 min
at 10000 rpm; use the supernatant for chromatographing.

Preparation of the solution RS. Place 0.0400 g of
thymol RS in a 100.0 mL volumetric flask, add 20 mL
of the solvent and shake till complete dissolution, dilute
with the solvent to the volume. Take the aliquot of 1.00 mL
of the solution obtained and place in a 100.0 mL volumetric
flask, dilute with the solvent to the volume (4 pg/mL).

Chromatographic system suitability. The results ob-
tained were accepted as valid if the following require-
ments were met:

* the symmetry factor of the principal peak should be
between 0.8 and 1.5;

* the maximal permitted relative standard deviation
for 5 replicate injections of the reference solution
did not exceed 1.10%;

» the number of theoretical plates should be > 1500.
Validation parameters
The procedure was developed and validated using

the method of standard.

For specificity evaluation the matrix and model mixture
corresponding to the point of 130% (prepared according

to the procedure), the solution with the active substance,
and the blank-solution were analysed.

For linearity studies 5 solutions of thymol RS with the
exactly known concentrations in the range of 70-130%
from the nominal one were prepared. All calculations
were made using the normalized coordinates. The re-
sults obtained were processed by the method of linear
regression analysis.

For accuracy and precision verification 3 model mixtures
with the exactly known thymol content (concentrations
were 70, 100 and 130% from the nominal one) were pre-
pared. For each model mixture 3 parallel analyses were
performed, and the values of the systematic error (for
accuracy), as well as the confidence interval (for preci-
sion) were calculated.

Robustness verification was made by analysing the
model mixtures under different chromatographic condi-
tions. The changes of such conditions were the following:
» the flow rate was within £20% from the mentioned

in the procedure of analysis (from 0.8 mL/min to

1.2 mL/min);

» the temperature was within £10% from the mentio-
ned in the procedure of analysis (from 27°C to 33°C);
» the mobile phase composition was from (47:53) to

47:53) ratio for the mixture of water and acetonitrile.

The parameters for testing the chromatographic sys-
tem suitability were determined and assessed.

Stability of the solution was determined by comparing
the content of thymol in the solution to be analysed using
the same solution RS within 1 day.

Results and Discussion

The optimal conditions of the thymol quantitative
determination in “Kalinol plus” syrup have been found
in the analysis carrying out under different conditions
such as flow rate, temperature, volume of injection, de-
tection wavelength, type of stationary phase and mobile
phase composition, mass of the sample to be analysed.

Validation parameters for the analytical procedure
have been determined according to the requirements of
the corresponding guidances [9, 10, 11].

Specificity. The chromatograms of the solution with
the active substance, model mixture, thymol RS and
“Kalinol plus” syrup are presented in Fig. 1.

It has been found that the analyte peak on the chro-
matogram is well separated from the peaks of the ex-
cipients and other components of the active substance.

Range. The active substance of “Kalinol plus” syrup
is of the plant origin, and the thymol content in the me-
dicine may vary in the wide range. Therefore, the range
of the method application has been chosen as 70-130%
from the nominal concentration. The content of thymol
in the medicine accepted as 100% is 0.1 mg/g.

Linearity. According to the results obtained (Fig. 2,
Tab. 1) the procedure developed is characterised by the
acceptable linearity in the range of the method applica-
tion (70-130%).

Accuracy and precision. The results of determining
accuracy and precision are presented in Tab. 2; they con-
firm that the procedure developed satisfies the requirements.



24 ISSN 1562-7241 (Print)

BICHWK ®APMALIIT 3(87)2016

ISSN 2415-8844 (Online)

AU
L [
{. 104
‘ 8
I "
3 w\ . .
[-} g 6] H
A4l I 1
& | q
S / | \/E\ g
T | af /!
J A ) 1//\ h J
0 T o M S e N
o 2 ) 6 8 10 12 14 1% min l“ " 75 ‘“ 12‘.‘ "’ 11‘5 I" _’;‘
a
mAU
. E
175 E}
154 ‘
125 J:
14 [I
0.75 h
§ 05-] | |
Y 0.25- A
I I\
A o ] s N N o PSSR St L
5 10 15 2 % min 0 25 75 10 125 15 min
C

Fig. 1. The chromatograms of the solution with the active substance (a), model mixture (b), thymol RS (c) and “Kalinol plus” syrup (d).
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Fig. 2. The linear dependence of the peak area on the concentration of thymol solutions in the normalized coordinates.

Table 1
The linearity characteristics for the procedure of thymol quantitative determination

Parameter Value
Slope b 1.037
Standard deviation for slope s, 0.054
Absolute term a -5.587
Standard deviation for absolute term s, 5.476
Rest standard deviation RSD, 1.715
Correlation coefficient R, 0.9959
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Table 2

The results of accuracy and precision verification for the procedure of thymol quantitative determination

The thymol content in

The thymol content

in9 Y 100°
the modelmixure | LU iex | Slo.seg) | Jfoundmetothe | 200
19.542 69.26 98.94
2.8 70.00 19.651 69.64 99.49
19.812 70.21 100.30
27.944 99.03 99.03
4.0 100.00 28.534 101.12 101.12
28.292 100.27 100.27
37.101 131.48 101.14
5.2 130.00 36.958 130.98 100.75
36.815 130.47 100.36
Mean Z 100.16
Relative standard deviation RSD 0.83
Confidence interval A 1.54
Systematic error 6 0.16
Table 3
The effect of changes in the flow rate on the robustness values
The thymol The flow rate, | The retention The numk_>er The symmetry Tl;';:xecllztrg/e
content, pg/mL mL/min time, min The peakarea | of theoretical | factor of the deviation for
plates peak the peak area, %
15.756 34.774 1996 0.985
0.8 15.734 35.420 2183 0.985 0.326
15.708 35.027 1984 0.994
12.776 28.216 1992 1.043
4 1.0 12.731 28.621 1957 0.963 0.299
12.675 28.800 1887 1.006
10.626 24.775 1844 0.989
1.2 10.709 24443 1872 1,007 0.169
10.716 24.667 1863 0,989
Table 4
The effect of changes in the temperature on the robustness values
The thymol The The retention The numk?er The symmetry TlgteaLe(;Ztrlc\j/e
content, ug/mL temps(r:ature, time, min The peak area | of thelroretlcal factor of the deviation for
plates peak the peak area, %
14.078 30.216 1923 0.961
27 14.016 30.338 1897 0.986 0.220
14.001 30.644 1812 1.004
13.370 29.998 1939 0.984
4 30 13.336 30.083 1909 1.000 0.323
13.372 30.154 1907 0.989
13.192 30.939 1938 0.993
33 13.098 30.992 1832 0.982 0.097
13.137 30.804 1963 0.981




26 ISSN 1562-7241 (Print) BICHUK ®APMALIII 3(87)2016 ISSN 2415-8844 (Online)
Table 5
The effect of changes in the mobile phase composition on the robustness values
The thymol The mobile The retention The numt?er The symmetry Tg'gaeéztriél/e
content, pg/mL Cor.r|z1)has.e. time, min The peak area | of theoretical | factor of the deviation for
position plates peak the peak area, %
15.768 29.254 1916 1.003
47/53 15.628 28.805 1895 1.005 0.277
15.885 28.748 1967 1.004
12.478 29.917 1943 0.998
4 50/50 12.467 29.869 1940 0.998 0.659
12.471 29.792 1941 1.016
10.590 29.928 1831 1.004
53/47 10.577 29.800 1827 1.022 0.085
10.716 29.960 1851 1.013
Robustness. The results of robustness verification CONCLUSIONS

(Tab. 3-5) has shown that small changes in the flow rate,
temperature and the mobile phase composition do not
affect the values of the symmetry factor of the principal
peak, the relative standard deviation and the number of
theoretical plates.

The results of studying stability indicate that the so-
lution to be analysed may be chromatographed within 1
day without losses in accuracy and precision.

1. The method for quantitative determination of thymol
(the main active component) in “Kalinol plus” syrup has
been developed using HPLC.

2. The validation characteristics of the method pro-
posed (accuracy, precision, linearity, robustness, speci-
ficity, and stability) have been studied. According to the
results the method can be recommended for using in the
analysis of “Kalinol plus” syrup.
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PO3POBKA | BUBHAYEHHSA BANIOALIWHUX NAPAMETPIB BEPX-METOOMKU KINbKICHOIO
BU3SHAYEHHA TUMOITY B CUPOII «kKANTUMHOI MITIOC»

T.A.CyneilimaHos, E.3.banaeea, E.FO.Axmedoe

Knro4voei cnoea: sanidauis; cupon «KanuHon nntocy»; mumorn,; BEPX

Po3pobneHo BEPX-memoOuKy KifbKiCHO20 8U3Ha4YeHHS1 MUMorly y KOMBiHO8aHOMY JliKapCbKOMY rpe-
napami— cuponi «KanuHon nnocy eupobHuumea « TOB Asepchapm», 0o cknady siko2o 8Xx00UMb eKc-
mpakm 4debpeuro, uykposul cupori, kanito 6pomid ma 80% emaHon. bynu 3HaltdeHi onmumarbHi
YMOBU KiflbKiCHO20 8U3Ha4YeHHs mumory & cupori «KanuHon nircy — weudkicmb nomoky (1 mr/xs),
memnepamypa (30°C), 06’em gsedeHoi npobu (10 mkr), doexuHa xeuni 0emexkmopa (274 Hm), mun
Hepyxomoi ¢pasu (Zorbax SB-C18 @4,6°250 mm, 5 MKkmM) ma cknad pyxomoi ¢pasu (cymiw eodu ma
auemoHimpury (50:50) 8 pexxumi i30Kpamu4YyHO20 erlr8aHHs), Maca 3pa3ska ons aHanidy (1,0 e), yac
aHanisy (15 x8) — wirisixom rposedeHHs aHasi3y 3a pPi3HUX yMo8. BcrmaHoerneHo, wo nik aHanimy Ha
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Xxpomamozpami 0obpe po3dinisembCsl 3 rikamu OONOMiXKHUX PEYO8UH ma iHUWUX KOMIOHEHMI8 akmug-
Hoi' cybcmaHuii. Bus4eHi eanidauiltiHi mapamempu 3arporoHo8aHoi MemoOuKu. 32iOHO 3 ompuMaHuMu
pesynbmamamu po3pobrieHa rnpouedypa xapakmepusyembCsl MPUUHAMHO niHitHicmio (b = 1,037,
a=-5587, RSD, = 1,715, R, = 0,9959), npasunsHicmto (6 = 0,16) ma 36ixHicmto (A, = 1,54) y pam-
Kax Oiana3oHy 3acmocysaHHs (70-130% 8i0 HoMiHanbHO20 emicmy). Heeernuki 3MiHU weudkocmi ro-
moky (8i0 0,8 mrn/xe do 1,2 mr/xs), memnepamypu (8id 27°C Ao 33°C) i cknady pyxomoi ¢hasu (crise-
8iOHOWeHHS 8i0 (47:53) (47:53)) Heeazomo ennusaromMp Ha 3Ha4eHHS KoedgiyieHma cumempii niky,
8IOHOCHO20 cmaHOapPMHO20 8IOXUNIEHHS | YUC/Ia MeopemuYHUX mapinok. Pe3ynbmamu e8U8YeHHSI
cmabinbHocmi cei@4ameb rpo me, WO aHasizo8aHuli PO34UH MOXHa XxpoMamozpaghysamu rnpomsiaom
1 OHs1 6€e3 rocipuweHHs rnpasuibHoCMi ma npeyusitiHocmi. 3a pesynbmamamu 0ocnidxeHb Memoou-
Ka Moxe 6ymu pekomeHO08aHa Ol BUKOPUCMAaHHS 8 aHarisi cuporny «KamuHosn rmocy.

PA3PABOTKA U ONPEAENEHUE BANTMOALMNOHHBIX MAPAMETPOB B3XXX-METOOAUKU
KOINMMYECTBEHHOI'O OMPEOENIEHNA TUMOIJIA B CUPOIME «KATNMUMHOI NMJTHOC»
T.A.CynelimaHoe, 3.3.6banaeea, 3.F0.Axmedoe

Knroueesie cnoea: sanudauusi; cuporn «KanuHon rnmocy; mumort; BOXKX

Paspabomara B3OXKX-memooduka KornudecmeeHH020 onpederieHuss mumosia 07151 KOMGUHUPOB8aHHO-
20 JlekapcmeeHHo20 npenapama — cupona «KanurHon nnoc» npouszsodcmea « OO0 Asepgapm», 8
cocmag Komopo2o 8xo0um 3Kkcmpakm 4Yabpeuya, caxapHblli cupor, kanus 6pomud u 80% ama-
Hon. Bbinu HalideHbl onmuMaribHble yCri08uUsl KOUYecmeeHHo20 onpedesieHusi mumora 8 cuporie
«KanuwHon nnrtoc» — ckopocms nomoka (1 mn/muH), memnepamypa (30°C), o6bem 88o0umoli npobel
(10 mkn), driuHa 8oriHbl demekmopa (274 Hm), mun HerodawxHol ga3sbl (Zorbax SB-C18 @34,6°250 mm,
5 MKM) u cocmae nodsuxHou ¢hasbl (cmecb 800bI U auemoHumpuna (50:50) e pexume u3oKpamu-
4yecKoa0 aruposaHusi), Mmacca obpasya 0ns aHanu3sa (1,0 ), epems aHanu3a (15 MuH) — nymem
npoesedeHus1 aHau3a 8 pasfiuyHbIX yCri08UsIX. YCmMaHO8IeHO, Ymo MUK aHanuma Ha XxpomMamozpam-
Me xopouwo pa3dernsemcs ¢ nukaMmu 8crioMo2amesibHbIX ewecms U Opyaux KOMIOHEeHMo8 akmue-
Hol cybcmaHyuu. M3ydeHsl eanudayuoHHbIe napamempbl npedroxeHHoU Mmemoouku. CoanacHo
rony4YeHHbIM pe3yribmamam pa3pabomaHHas npoyedypa xapakmepusyemcs npuemsiemol nuHeu-
Hocmbto (b = 1,037, a =-5,5687, RSD, = 1,715, R, = 0,9959), npasunsHocmsto (6 = 0,16) u cxodu-
mocmbio (A, = 1,64) 8 pamkax Ouana3zoHa npumeHeHus (70-130% om HOMUHarIbHO20 COOepKaHusi).
Heb6onbwue uameHeHusi ckopocmu riomoka (om 0,8 mr/muH do 1,2 mn/MuH), memnepamypsi (om 27°C
00 33°C) u cocmasa nods8uxxHol ¢hasbi (coomHoweHue om (47:53) 0o (47:53)) He3HadyumeneHo enusi-
om Ha 3Ha4eHus1 K0aghgbuyueHma cuMMempuu ruka, OmHOCUMesIbHO20 CmaHOapmMHO20 OMKITOHEHUS
U Yucna meopemuyeckux mapesok. Pe3aynbsmamsi udyyeHusi cmabunbHocmu ceudemesiscmeayom
0 MOM, YMO aHanu3upyemMbil pacmeop MOXHO XpoMamoepaguposams 8 medyeHue 1 dHs 6e3 yxyo-
WweHus npasunibHoCcmu U npeyusuoHHocmu. o pesynbmamam uccrnedogsaHuli Memoduka Moxem
6bImb pekomeHOo8aHa Orisi UCMOMb308aHUS 8 aHanu3se cupona «KamuHosm nnocy.



