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As high-performance liquid chromatography is the most optimal method for qualitative and quantita-
tive analysis of multicomponent medicines, including phytomedicines, — owing to the possibility to
identify and quantify the substances of different volatility degree in the same sample, — the qualitative
composition and quantitative content of the complex apiphytomedicine “Apised” developed in the
form of capsules for treatment of mental and emotional disorders and depression states in sports
medicine has been investigated using HPLC-analyser on the basis of a Milichrome A-02 chromato-
graph. At the preliminary stage of our research of the active pharmaceutical ingredients of “Apised”
capsules and the apiphytomedicine directly developed it has been found that there are 14 compounds
in the composition of the standardized substance of natural powdered honey, 19 compounds in the
composition of the garden balm herb, 24 compounds in the composition of the hop cones, 20 com-
pounds in the composition of the inflorescences of spike lavender, 27 compounds in the composition
of “Apised” capsules. By comparing the retention times and spectral ratios of the peaks obtained
with the device database the presence of linalool, rosmarinic and chlorogenic acids in the composi-
tion of the garden balm herb, quercetin and myrcene in the composition of the hop cones, linalool
in the composition of the inflorescences of spike lavender, linalool and myrcene in the composition
of natural powdered honey has been shown. The experimental data concerning the percentage of
biologically active substances in the apiphytomedicine “Apised” correlate well with the composition of
the medicine developed and the literary information about the chemical composition of the medicinal
plant raw material studied. The method offered gives the possibility to carry out standardization of the
composition of the medicine developed, namely “Apised” capsules, regardless of the way of obtaining

and origin of the medicinal plant raw material.

To treat mental and emotional disorders and depres-
sions states in sports medicine the complex apiphytomedi-
cine “Apised” in the form of capsules [2] has been de-
veloped at the Department of Pharmacy Technology of
Drugs of the National University of Pharmacy; its main
active pharmaceutical ingredients (APhI) are the stan-
dardized substance of natural powdered honey (NPH)
and the essential oil plant raw material such as the garden
balm herb (Herba Melissa officinalis), the hop cones
(Strobuli Humuli lupuli) and the inflorescences of spike
lavender (Flores Lavandulae angustifoliae) [5].

As high-performance liquid chromatography (HPLC)
is considered to be the most optimal method for qualita-
tive and quantitative analysis of multicomponent medi-
cines, including phytomedicines [6, 10, 12], we have
set a goal to carry out the research of the apiphytomedi-
cine developed just by this method.

Previously the qualitative composition and quantita-
tive content of the main components of essential oils of
APhI of “Apised” capsules was investigated by us using
the method of gas chromatography, however, the method
developed allows to determine only volatile compounds
included in the composition of the medicine [11].

Unlike other research methods of biologically ac-
tive compounds the advantage of HPLC method con-

sists exactly in the possibility to identify and quantify
the substances of different volatility degree in the same
sample under the chromatographic conditions carefully
selected. The presence of such conditions is provided
by using the so-called HPLC-analyser — it is the approach,
which essence consists in carrying out the analysis of
compounds of a certain list (from 20 to 500 substances)
using the same chromatographic system. For this pur-
pose the database for the array of standard substances is
compiled, and futher identification of peaks on chroma-
tograms of the test samples is carried out by compari-
son of their retention times, as well as spectral ratios
with this database [7, 9, 10]. One of the variants of such
a system was developed on the basis of a Milichrome
A-02 chromatograph (“EcoNova” JSC, Novosibirsk,
Russian Federation) [1] are among them.

In the work the results of determination of biologi-
cally active substances of “Apised” capsules and their
individual ingredients using the system of HPLC-anal-
yser mentioned have been given.

Materials and Methods

The following samples of APhI of “Apised” cap-
sules as the garden balm herb — Herba Melissa officina-
lis L. (the registration certificate No. UA/8919/01/01,
batch 60612) manufactured by “Liktravy” PJSC (Zhy-
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Table 1
The basic chromatographic parameters of linalool, myrcene, rosmarinic acid, quercetin
and chlorogenic acid when determining by the HPLC method
R(5./5,,0)

Substance temin | Vo, mcl | 210nm | 220nm | 230 nm | 250 nm | 260 nm | 270 nm | 280 nm | 330 nm
210nm | 210nm | 210nm | 210nm | 210nm | 210 nm | 210 nm | 210 nm

Chlorogenic acid 9.46 9460 1.0000 | 0.8780 | 0.6022 | 0.1537 | 0.2095 | 0.2248 | 0.2473 | 0.5247
Rosmarinic acid 12.53 1253 1.0000 | 0.8647 | 0.6565 | 0.5564 | 0.4277 | 0.3956 | 0.4905 | 0.9269
Quercetin 14.16 1416 1.0000 | 0.6439 | 04958 | 0.1953 | 0.1232 | 0.1612 | 0.2840 | 0.4679
Linalool 20.76 2076 1.0000 | 0.5252 | 0.4020 | 0.8165 | 0.8135 | 0.5118 | 0.4426 | 0.6019
Myrcene 27.20 2720 1.0000 | 0.7997 | 0.6846 | 0.6533 | 0.4298 | 0.3127 | 0.3253 | 0.7136

tomyr, Ukraine); the hop cones — Strobuli Humuli lu-

puli L. (the registration certificate No.UA/11477/01/01,

batch 003) manufactured by “Liktravy” PJSC (Zhy-
tomyr, Ukraine); the inflorescences of spike lavender

— Flores Lavandulae angustifoliae Mill. cultivated on

the territory of Nikitsky Botanical Garden of UAAS;

NPH (amendment No.1:2013 to the Ukrainian speci-

fication 01.2-02010936-001:2007) obtained by freeze

drying under conditions of “Biolik” JSC (Kharkiv) using
the “Virtis” production equipment (USA); as well as “Api-
sed” capsules [2, 5] were the objects of our research.

The standard samples of compounds such as linalo-
ol (batch W263516), myrcene (batch 64643), rosmarin-
ic acid (batch 00390580) produced by Sigma-Aldrich
Chemie GmbH company (Germany) and pharmaco-
peial standard samples of quercetin (batch 050107) and
chlorogenic acid (batch 140308) were used in our work.

The chromatographic procedure was carried out us-
ing a Milichrome A-02 chromatograph.

The chromatographic conditions were:

e column— 2 x 75 mm;

* reversed phase — ProntoSIL — 120 — 5 — C18 AQ
(“Bischoff Analysentechnik und Geridte GmbH”,
Germany);

» efficiency — not less than 5000 theoretical plates;

* temperature — 40°C;

* eluent A — [4 mole/l LiClO, — 0.1 mole/l HCIO,] —
H,0 (5:95);

* cluent B — acetonitrile “for HPLC”;

* flow rate — 100 mcl/min;

* clution —a linear gradient from 5% to 100% of aceto-
nitrile for 40 min, then 100% acetonitrile for 3 min;

* detector — UV-spectrophotometer with 8 wavelengths
(210, 220, 230, 250, 260, 270, 280 and 330 nm).
The chromatographic HPLC-system suitability is pe-

riodically controlled by chromatographing the special

control multicomponent solution.

The sample preparation was carried out in the fol-
lowing way: 0.2000 g of the corresponding test sample
was extracted by 20.00 ml of 96% ethanol; the solutions
obtained were filtered and analysed under the condi-
tions mentioned above; not less than 5 chromatograms
were developed — the sample volume was 4 mcl.

Results and Discussion

At the preliminary stage of our research of the active
pharmaceutical ingredients of “Apised” capsules and the

apiphytomedicine directly developed it has been found that
there are 14 compounds in the composition of the stand-
ardized substance of natural powdered honey, 19 compounds
in the composition of the garden balm herb, 24 compounds
in the composition of the hop cones, 20 compounds in
the composition of the inflorescences of spike lavender,
27 compounds in the composition of “Apised” capsules.

By comparing the retention times and spectral ra-
tios of the peaks obtained with the device database the
presence of linalool, rosmarinic and chlorogenic acids
in the composition of the garden balm herb, quercetin
and myrcene in the composition of the hop cones, lina-
lool in the composition of the inflorescences of spike
lavender, linalool and myrcene in the composition of
natural powdered honey has been shown.

To increase reliability of identification of the com-
pounds previously determined the standard samples (SS)
of linalool, myrcene, quercetin, rosmarinic and chloro-
genic acids added to the test samples after the primary
identification were used, and the repeated research was
conducted.

Increase of the peak area of the corresponding com-
pounds and the absence of peaks split in this case con-
firm the supposition concerning the structure of the com-
pounds identified made during the primary analysis.

The basic chromatographic parameters of the com-
pounds identified under the conditions of performing
the analysis are given in Tab. 1.

The typical chromatogram of biologically active com-
pounds of the apiphytomedicine “Apised” obtained un-
der conditions of the experiment is given in Figure.

For quantitative determination of the substances identi-
fied in the composition of APhI of the apiphytomedicine
studied and namely “Apised” capsules at the first stage of
the experimental research the batch of model solutions of
linalool, myrcene, quercetin, rosmarinic and chlorogenic
acids SS was prepared, they were chromatographed under
the conditions mentioned above and possibility of carrying
out the quantitative analysis of the given substances within
the concentrations range from 0.1 to 1 mg/ml was shown.
At the second stage of the research the content of each com-
ponent was calculated according to the chromatograms of
the solutions studied with SS addition and without it.

The quantitative content (%) of the basic compounds
identified in the apiphytomedicine developed and its
separate constituents is given in Tab. 2.
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Fig. The typical chromatogram of biologically active compounds of “Apised” capsules obtained

Table 2

The results of the quantitative determination
of linalool, myrcene, rosmarinic acid, quercetin
and chlorogenic acid by the HPLC method

Compound Peak area Content, %
s | s
Garden balm herb
Linalool 0.18146 0.32645 0.18%
Rosmarinic acid 0.22210 0.44618 1.71%
Chlorogenicacid | 0.13256 0.23589 0.16%
Hop cones
Quercetin 0.32156 0.48957 0.21%
Myrcene 0.21387 0.44782 0.12%
Inflorescences of spike lavender
Linalool 0.12065 0.26048 | 0.12%
natural powdered honey
Myrcene 0.30102 0.44782 0.19%
Linalool 0.11018 0.24536 0.11%
“Apised” capsules
Linalool 0.14618 0.28128 0.14%
Rosmarinic acid 0.06121 0.28947 0.45%
Chlorogenicacid | 0.05875 0.15245 0.07%
Quercetin 0.09548 0.26518 0.06%
Myrcene 0.15425 0.30007 0.09%

by the HPLC method under the conditions mentioned above.

It should be noted that the experimental data of Tab. 2
concerning the percentage of biologically active com-
pounds determined in the apiphytomedicine “Apised” cor-
relate well with the composition of the medicine develo-
ped and the literary information about the chemical compo-
sition of the medicinal plant raw material studied [3, 4, 8].

Thus, the complex of the experimental research con-
ducted concerning identification and quantitative determi-
nation of biologically active substances of APhI of the api-
phytomedicine developed allows to develop the reliable
and reproducible method, which gives the possibility to
carry out standardization of “Apised” capsules developed.

CONCLUSIONS

1. The qualitative composition and quantitative con-
tent of the complex apiphytomedicine “Apised” develo-
ped in the form of capsules for treatment of mental
and emotional disorders and depression states in sports
medicine has been investigated using HPLC-analyser
on the basis of a Milichrome A-02 chromatograph.

2. The presence of 27 compounds has been detected
in the composition of the “Apised” apiphytomedicine de-
veloped; among them linalool, myrcene, rosmarinic acid,
quercetin and chlorogenic acid have been identified.

3. The method offered gives the possibility to carry
out standardization of the composition of the medicine de-
veloped, namely “Apised”’capsules, regardless of the way
of obtaining and origin of the medicinal plant raw material
with the help of high-performance liquid chromatography.
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AOOCNIOXEHHA CKINNAQY AKTUBHUX ®APMALIEBTUYHUX IHTPELQIEHTIB KAMCYI
«ANICEQ» METOOOM BUCOKOE®EKTUBHOI PIDUHHOI XPOMATOIPA®II

O.C.lWnuyvak, O.l.TuxoHo8

Knrovoei crioea: meprieHoidu, chriagoHoidu,; sucokoeghekmusHa piduHHa xpomamozpacpis

3 oenady Ha me, wo Halbinbw onmumarnbHUM Memodom O SKICHO20 ma KiflbKicHo20 aHanisy ba-
2amoKOMIMOHEHMHUX JliKapCbKux 3acobis, y momMy qucsii i pimonpenapamis, € Memod 8UCOKOEhEK-
mueHoI piduHHOI Xpomamoepadpii — 3a80sIKU MOXueocmi ideHmMughikyeamu ma KiflbKicCHO 8u3Ha4ya-
mu 8 00Hili Mpobi pe4yo8UHU Pi3HO20 cMyreHs1 iemkKocmi, O0CIOXeHO SKICHUU cKkrad ma KinbKicHUU
emicm po3pobrieHo20 KOMIMIEKCHO20 anichimonpenapamy «Amniced» y ¢popmi Karcyn Onsi 3acmocy-
8aHHS y criopmueHili MeOUUUHI 3 sukopucmaHHsam « BEPX-aHanizamopa» Ha ocHosi xpomamozpacgha
«Minixpom A-02». Ha nonepedHboMy emani dociOxXeHb akmueHUX ghapMay,esmuyHUX iHepedieHmis
kancyn «Aniced» ma b6e3rnocepedHb0 po3pobrieHozo anighimonpenapamy 6yr0 cmaHO8/IeHO Ha-
seHicmb 14 cnonyk y cknadi cmaHdapmu3oeaHoi cybecmaHuii medy HamyparibHO20 MopowWKonodi6-
Hoeo, 19 cronyk — mpaesu Mericu J1iKkapCcbKol, 24 crioyKu — WUWOK XMeslro 38udaltiHozo, 20 crionyk
— cyusimb siagaHOU 8y3bKOIUCMOI, 27 cnomnyK — Karcyn «Anicedy. LLnsxom nopieHsHHS Yacy ympu-
My8aHHSI ma criekmparibHUX 8IOHOWEHb OMPUMaHUX rikie 3 «b6a30t0 OaHux» npunady byro nokasaHo
npucymHicms y cknadi mpasu Mesicu fikapcbKol niHamnoory, po3mapuHO80i ma X/1opo2eHo8oIl Kuc-
JIom, WUWOK XMesTo 38U4aliHO20 — K8epuemuHy ma MipyeHy, cyusime flagaHou 8y3bKOUCMOI — fi-
Hamoorny, medy HamypasibHO20 MopowkKonodibHo20 — fiHamoony ma MipueHy. EkcriepumeHmarnbHi
OaHi w000 8i0comko80o20 8micmy 6iof1o02iYHO akmu8HUX Pevyo8uH & anichimornpenapami «Amniced»
0obpe Koperntrms 3i ckinadom po3pobrieHo20 npenapamy ma faimepamypHumMu 0aHUMU 8iOHOCHO
XiMi4HO20 cKrnady Q0cridxyeaHOi NiKkapChbKOI pOCAUHHOI cupos8uHU. 3arporioHogaHa Memooduka dae
MOXIugicmb He3arnexHo 8id crocoby ompuMaHHsI ma roxo0XXeHHS JiKkapCbKoi POCIUHHOI CUPOBUHU
rnposecmu cmaHOapmu3au,ito ckiiady po3pobrieHozo npenapamy — Karcys «Amicedx.

MCCINEOOBAHME COCTABA AKTUBHbIX ®APMALIEBTUMECKUX MHTPEOUEHTOB KAMCYI
«AMUCEO» METOAOM BbICOKOQ®®EKTUBHOMN XXWAKOCTHOW XPOMATOIPA®UU
O.C.lWInuyak, A.N.TuxoHo8

Knrovesnie crniosa: meprieHoulbl; hriagoHOUdbI; 8bICOKOIhheKmMuU8Has XUOKOCMHast
Xpomamogzpagusi

Besudy mozo, ymo Haubonee onmumasbHbIM MemoooM 05l Ka4ECMBEHHO020 U KOTUYeCmeeHHO20
aHasnu3a MHO20KOMIMOHEHMHbIX JIeKapCMeeHHbIX cpedcms, 8 MmoM Hucse u ¢humonpernapamos, s8-
nissemcsi Memo0 8bICOKO3hgheKmueHOU XUOKOCMHOU xpomamoepaghuu — briazodapsi 803MOXXHOCMU
udeHmughuyuposamp U KOfIU4ecmeeHHoO orpedernsimb 8 00HOoU rpobe seuwecmea pa3Hol cmeneHu
nemyyecmu, uccrnedo8aH Ka4eCmeeHHbIl cocmaes U Koru4ecmeeHHoe codepxkaHue paspabomaHHo-
20 KOMIMIEKCHO20 arnucumonpenapama «Anuced» 8 chopme Karicyn 07151 MPUMEHEHUS 8 CrIOPMUHOU
meduyuHe ¢ npumeHeHueMm «B3XKX-aHanuszamopa» Ha ocHoge xpomamoepacha «Murnuxpom A-02».
Ha npedsapumenbHom amarie uccredogaHull akmuseHbIX chapMauesmuyeckux UHepedueHmos Kari-
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cyn «Anuced» u HerocpedcmeeHHO pa3pabomaHHo20 anugumonpernapama bbi10 ycmaHO8/1eHO
Hanu4ue 14 coeduHeHUl 8 cocmase cmaHOapmu3upoeaHHoU cybcmaHuuu meda HamyparbHO20 r10-
powkoobpasHozo, 19 coeOuHeHUl — mpaesbl MEUCChI JIeKapCmMeeHHOU, 24 coeQUHEHUST — WUWeK
xmesist 06bIKHO8eHHO20, 20 coeduHeHul — couysemuli nasaHObl y3konnucmou, 27 coeOQuUHeHUU — Karl-
cyn «Anucedy». lNymem cpasHeHUs1 8peMeHU yoepxusaHUsi U crieKmparsbHbIX OMHOWeHUU MnosyYeH-
HbIX nuKos ¢ «ba3oli daHHbIX» rpubopa 6110 Moka3aHo Mpucymcmeue 8 cocmase mpasb! MeUCChI
JlekapcmeeHHOU JUHanoosa, po3MapuHO8oU U X/10p02eHO80U KUC/IOM, WUWEK XMers 0ObIKHOBEH-
HO20 — K8epuemuHa u MupueHa, coysemuti nasaHObl y3Konucmou — fiuHanoona, Mmeda Hamyparib-
HO20 MopowKoobpasHO20 — /TUHanoona u MupyeHa. dkcriepuMmeHmarsibHble 0aHHbIE OIMHOCUMETbHO
PoOUeHMHo20 codepxkaHusi buoIo2UYECKU aKmUBHbIX sewecms 8 anugumornpenapame «Anuceds
XOpOoWwo Koppernupyom ¢ cocmagom pa3pabomaHHO20 npenapama u sumepamypHbIMU OaHHbIMU
OMHOCUMErbLHO XUMUYECKO20 cocmasa ucciedyeMoz0 J1eKapCmeeHHO020 pacmumeribHo20 ChipbS.
lpednoxeHHass Memoduka 0aem 803MOXHOCMb He3asucUuMo om criocoba rosly4YeHuUs U npouUCXoX-
O0eHus JlekapCmeeHHO20 pacmumeribHO20 ChIpbs posecmu cmaHO0apmu3ayur cocmasa paspabo-
maHHO&20 ripenapama — Karcyn «Anuceody.



