ISSN 0428-0296

CDAPMALLAA
PHARMACIA

Tom/Volume LIV 2007

Kunxkka/Number 3-4

CIIMCAHHUE HA BBJITI'APCKOTO HAYYHO JPYXKECTBO 11O ®APMAIIA

I'naBen pexakrop: Ct. Hukomnos
Cexpetap: An. 31aTKOB

Pepakmuonna xoJjerus:
3n. Jumutposa, CB. bormanosa, U. iBanos, I'. Kuranos, U. Noukosa, H. Janues, I'. IleTposa,
J. O6pemkosa, Ct. Tutepa, U. Koctagunora, ®@. Knepdroii, E. X. XaHncen,
M. ledep, P. I'pponunr, JI. [Tuctenu, M. Yuzera

JOURNAL OF THE BULGARIAN PHARMACEUTICAL SCIENTIFIC SOCIETY

Editor in Chief: St. Nikolov
Assistant Editor: Al. Zlatkov

Editorial Board:
Z1. Dimitrova, Sv. Bogdanova, 1. Ivanov, G. Kitanov, 1. Jonkova, N. Danchev, G. Petrova, D. Obreshkova,
St. Titeva, I. Kostadinova, F. Clerfeuille, E. H. Hansen, M. Schaefer,
R. Groning, L. Pistelli, M. Unzeta

AJlpec Ha peaKIUATA
dapmarieBTHUEH (BaKyaTET
yi. "dynas" 2, Codus 1000
dakc (02) 987 987 4

I'n. penakmnop: @ (02) 987 987 4
E-mail:snikolov@mbox.pharmfac.acad.bg

Address of Editorial Board
Faculty of Pharmacy

2, Dunav str., Sofia 1000
Fax (02) 987 987 4

Editor in Chief: @ (+359 2) 987 987 4
E-mail:snikolov@mbox.pharmfac.acad.bg



CbABbPKAHUE

OpHIrHHAJIHH CTATHH
A. M. Komenxko, A. Y. Tuxonos, IO. B. Yepnux, O. C. lnuuax u JI. Y. Yebrukuna. N3non3sane Ha Tpuu3MepHa (iyopecueHT-

Ha CTMEKTPOCKOMNHS B IPOYYBAHETO HA JIEKAPCTBA HA 023aTa HA MEIEHU TTPOIIYKTH ....c.euviuremeeurenieneeneeteneseeeeseeneeseenesseseenneseeneeneenesneseenns 3

I'. Momexos, I1. Tooopos, E. Haiioenosa, A. Kocmoscku u K. Tpoeg. LluTOTOKCHYHA aKTUBHOCT HA HOBH O.-aMHHO(OCPOHOBU

KHCEJIMHU TPH YOBEIIKU MATUTHEHH KIETBUHM JTHHHH .......eviueimeenieneeuteteeteseesteeeaeenteseeuessesseseeseeseeseenessessesaeeeseeseeneesesseseenneseeseeneenesneseenns 9

M. Tepsuusanos, K. boowcunosa, Em. Xpucmos, He. Amanacosa u B. Jlunoapesa. Ilpunosxxenne Ha crparerusra 3a D-ontuman-

HHTE BPEMEHA M MOIYJIAlMOHHNS (apMAaKOKMHETHYEH aHaIN3 NIPU OnohapMaleBTUYHO MIPOYYBAHE HA AMITHIIMIINH ...c..cevnveveneevennen. 12

B. IJankosa, B. Jlonuesa, C. [Ipaconu u M. Banomu. Metabonaun3sm Ha 7-ethoxycoumarin B 4epHOPOOHU CPe30Be, MOTyUCHH

IO TEXHHKATA “PIECISTON=-CUL™ ... e.teueeuieuietietieteitetet et et ettt et et et es et e ese et e b e et e s e st emeeseeseesees e s emeem e esees e eb e et e b e b emsenteseese et e abessenseneeneeneeseaneean 17

T. Jumumpog u H. bosioscuesa. CpaBHutenHa oreHka Ha Tokcudnoctra Ha Chlorpheniramine 1 Dexchlorpheniramine npu

MHIIKH 1 ITbXOBE U BIUSTHUETO UM BbPXY XEMAaTOIOTHYHUTE MOKA3aTeIN MPYU XPOHUUHATA UM TOKCUYHOCT IPH MITBXOBE.............. 23

0O0630pn

B. Cnasosa u H. boaocuesa. 11071081 XOpPMOHU — (PapMAKOJIIOTHYHHI U TEPAMEBTUUHHU ACTICKTH «....vouvenvrentenreenreniresenseerensrensenseensenns 31

M. /lpacanosa-@ununosa, B. Capaghsan u JI. Ileiiues. BiausiHue Ha NPOIIOINC BbPXY KIEThUHATA HPOIU(EpaLs U UMyHHHS

OTTOBOP . tevtenteeutenteestenueeutenteeseese st teteeaeebeeus et e eseembeeh s et e ebeembees s emeeeheem bt eh e e et ebeemb e eh s em et eb e et e eh e em et eb e em bt eh e em et ebeea bt e bt emteebeeabesbe et e ebe et e nbeennenneas 42

TTHQMOPMALOHEH OTOIL ......cueintiiieniiiiieteeiterteettente et esteeteesteete e bt ese e bt et e e et ebeenbeeb e en et abeeabeshe e et ebeea bt eheem et ebeea bt ebe e e e abeenbesbeenteabeentenbeeneennean 48
CONTENTS

Original articles

A. M. Kotenko, A. I. Tikhonov, Yu. V. Chernykh, O. S. Shpichak and L. I. Tscheblykina. Using three-dimensional fluorescent
spectroscopy while studying drugs on the basis of apiculture ProdUCES ..........cceverieriiiieriireie et 3
G. Momekov, P. Todorov, E. Naydenova, A. Kostovski and K. Troev. Cytotoxic activity of new a-aminophosphonic acids

against human MaligNAnt CELL LIMES .......ccuiiiiiiiiieieiiete ettt ettt et ettt e te et e b e et e e beeaee bt eatesteeste bt essenseeseenseensesseensenseensenseens 9
D. Terziivanov, K. Bozhinova, Em. Hristov, I. Atanasova and V. Lindareva. Application of D-optimal timing strategy and
population pharmacokinetic analysis in biopharmaceutical trials of amMPICIILIN .......c.eecviviiiiiriiiiereeeee e

V. Tzankova, B. Doncheva, S. Dragoni and M. Valoti. Metabolism of 7-ethoxycoumarin by rat precision-cut liver slices
T. Dmitrov and N. Bojadjeva. Comparative assessement of the toxicity of Chlorpheniramine and Dexchlorpheniramine in mice

and rats and their influence on the hematological indices in the chronic tOXICIty In TatS.........cceoireririerenienieieencseseneeeee e 23
Reviews

V. Slavova and N. Boyadjieva. Sex hormones — pharmacological and therapeutic aSpects .............cocevererueieerierirenenenreieeneeenenees 31
M. Draganova-Filipova, V. Sarafian and L. Peychev. Effects of propolis on cell proliferation and immune response............c..c..c..... 42
INfOrmasion SECHIOM ...t e e ettt e e e et 48

OAPMAIIUA  3-4/2007
ISSN 0428-0296 YAK 615

OpraHu3alMoHEH ceKkpeTap U cTHiIoB pepaktop Ca. LiBeraHoBa
Kopexuus /1. TanueBa u CB. L{BeTanoBa
TepMHUHOTOTUYEH U ceMaHTH4YeH KOHTpou A-p b. CraHuesa
dopmatupane O. Mapxrosa

IToamucana 3a neuar Ha 25.02.2008 1.
Ieuarnu xomu 7,5, popmar 60 x 90/8

LlenTpanHa MeaUIIMHCKA OUOIHOTEKA
1431 Coowus, yi. ,,C. I'. Coduiicku” Ne 1, ten. 952-16-45, Fax: 851 82 65
e-mail: svetlamu@mail.bg



Opurunagnu ctratun  ®  QOriginal Articles

USING THREE-DIMENSIONAL FLUORESCENT
SPECTROSCOPY WHILE STUDYING DRUGS ON THE BASIS
OF APICULTURE PRODUCTS

A. M. Kotenko, A. I. Tikhonov, Yu. V. Chernykh, O. S. Shpichak and L. I. Tscheblykina
Drug Technology Department, National University of Pharmacy — Kharkov, Ukraine

Summary. The three-dimensional fluorescence spectra of the drugs on the basis of apiculture
products have been studied, the conformity of the spectra with the chemical composition of the
drugs studied has been shown. Two intensive peaks of fluorescence in the range of A.,, — 320 nm
(Aexe — 260 nm) and A, — 345 nm (Ao — 240 nm) characteristic for the unsaturated fatty acids have
been seen on 3-DF-spectrum of the bee pollen lipophilic extract. 3-DF- spectrum of the complex
drug with the extract of the big bee moth biomass has the fluorescence peak in the range of A, —
315-330 nm (A, — 270 nm), which is characteristic for the unsaturated lipids, as well as a number
of peaks in the range of A, — 650-750 nm (A, — 400-430, 505, 540, 610, 650-680 nm)
characteristic for the mixture of chlorophylls A and B. While studying 3-DF-spectra of the
individual components of suppositories with hydrophobic propolis drug and Hippophaé oil as well
as their mixtures, it has been found that the points of the spectrum maxima of the suppositories
correspond to the points of the spectrum maxima of the individual components; it testifies indirectly the
absence of the chemical interaction between the components. The 3-DF-spectra of apidrugs obtained
have the individual character and it gives the possibility of using them for identification.

Key words: three-dimensional fluorescent spectroscopy, bee pollen lipophilic extract, a complex drug with
the extract of the larvae biomass of a big bee moth, suppositories with phenolic hydrophobic propolis drug
(PHPD) and Hippophaé oil

MN3ITIOJI3BBAHE HA TPUM3MEPHA ®J1YOPECHHEHTHA
CIIEKTPOCKOIIMA B ITPOYUYBAHETO HA JIEKAPCTBA
HA BA3ATA HA MEJEHHU ITPOAYKTHU

A. M. Kortenko, A. . Tuxonos, FO. B. Uepnux, O. C. lInnyak u JI. . Yebankuna
Karenpa mo nekapcTBeHa TexHoorus, Hanponanen yHuBepcuTeT o dapmarust — XapKoB, YKpaiitHa

Pe3tome. TIpoyuenu ca TpunsmepHuTe (IIyOPECICHTHH CHEKTPH HAa MEIMKAMEHTH, U3rOTBEHH Ha
6a3zara Ha MeJeHU MPOAYKTH. [10Ka3aHO € ChOTBETCTBUETO HA CIEKTPUTE C XMMHUYHUS ChCTAaB Ha
MPOYYEHUTE JieKapcTBa. J[Ba MHTEH3WBHM THKa HA (IYOPECUEHIUS B TUAMA30HA Aey, — 320 nm
(Aexe — 260 NM) U Ao, — 345 nm (Aeye — 240 nm), XapakTepHU 32 HEHACUTECHUTE MACTHH KHCEJIMHH,
ca HabmonaBanu B 3-DF-criekThpa Ha TUMOGUITHUS €KCTpAT OT mueneH moyieH. 3-DF-crekTspbT
Ha KOMITJIEKCHOTO JIEKapCTBO C €KCTpakTa OT OmomacaTta Ha roismata Galleria mellonella mmar
MUK Ha (QUIYOPECHEHITNS B IUana3zoHa Aq, — 315-330 nm (A — 270 nm), KOHTO € XapakTepeH 3a
HEHACUTECHHUTE JIUMHUINA, KAKTO U HAKOJKO MHUKA B IHAMA30HA Ay, — 650-750 nm (Ae,. — 400-430,
505, 540, 610, 650-680 nm), xapakTepHHU 3a MUKCTypaTta oT xjopodun A u xmopodun b. Ilpu
npoyuBaHeTo Ha 3-DF-criekTpuTe Ha OTIETHUTE ChCTABKU Ha CYIMIO3UTOPUHU € XUAPO(POOHO mporo-
JIMCOBO JieKapcTBO 1 Macyo ot Hippophaé, kakTo 1 Ha TEXHHTE MUKCTYPH, € YCTAHOBEHO, Y€ TOUYKUTE
OT MaKCHUMAITHHUSI CIIEKTHD Ha CYMO3UTOPHUTE ChOTBETCTBAT Ha TOYKHTE OT MaKCUMAIHHUS CIIEKThD Ha
OTIIEJIHUTE ChCTABKU. TOBA € HEMpSKO J0KA3aTeICTBO 32 JIUICATA Ha XUMUYHO B3aUMOJICHCTBIE MEX-
ny ceeraBkute. 3-DF-criektpute Ha nosiydeHute Ha 0a3aTa Ha Meja JIeKapcTBa UMaT MHIMBUIYaTHU
XapaKTePUCTUKH, KOETO JaBa Bb3MOXKHOCT 33 M3IOJI3BAHETO UM 33 HACHTH(HIIPAHE.

KnrouoBn aymm: TpumsmepHa (IyopecleHTHa CIIEKTPOCKONHMS; JIMMO(MICH eKCTPAaKT OT ITYeNICH MOJIEeH,
KOMIUIEKCHO JIEKapPCTBO C eKCTPaKkT OoT Oromaca Ha japBu Ha romsiMata Galleria mellonella, cymo3utopuu ¢
¢denonno xuapododHo npononucoso nexaperBo (OXITIT) u macio ot Hippophaé
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Introduction

Creating of medications on the basis of apicul-
ture products is quite actual task at present due to
their high biological activity, a wide spectrum of
pharmacological action and their practically inno-
cuous nature [1, 2, 5]. The multi-component structure
and a certain dependence of the composition of api-
culture products in the conditions of the vital activity
of bees stipulate the necessity of a profound versatile
study of the composition and an efficient quantitative
determination of biologically active components
with the purpose of apidrugs standardization.

For a number of decades, the Drug Technology
Department of the National University of Pharmacy
has been carrying out the program for developing
medications with a direct therapeutical action on
the basis of apiculture products under the super-
vision of academician A. I. Tikhonov. As a result of
the long-term research, the methodological approa-
ches of the standardized fractions isolation with the
given pharmacological activity from the apiculture
products have been developed; the formulation of
different medicinal forms for apidrugs with the
optimal bioavailability has been substantiated scienti-
fically on the basis of studying physicochemical and
technological properties of the substances. The
complex wasteless technology of processing these
precious products has been suggested [6].

The main biologically active components of pro-
polis have been isolated as two standardized
substances: phenolic hydrophobic propolis drug and
phenolic hydrophilic propolis drug. A hydrophobic
fraction contains flavones and flavonoles (luteolin,
apigenin, quercetin, campferol, robidanol, etc.), it
possesses a high antimicrobial activity, a marked
anti-inflammatory, reparative and capillary — streng-
thening properties. A hydrophilic fraction com-
prises phenolcarboxylic acids, polysaccharides and
oxycoumarins (coffeic, n-coumaric, erulic acids, sco-
poletin, esculetin, umbeliferon, etc.), it possesses a
high antimicrobial and antiviral activity, has anti-
inflammatory, analgesic and anti-oxidative action.
Phenolic hydrophobic and hydrophilic fractions of
propolis have become the main active components
for a number of apidrugs: propolis tincture, Prolido-
xide, Prolefen and Protrioxide ointments, Propolis,
Propoltin and Propofen suppositories, Phenolen
capsules, Propolin and Pheprogit tablets [7, 10].

The enzymatic and lipophilic fractions have been
isolated from bee pollen by a complex processing.
The main active component of the enzymatic

complex is B-fructofuranosidase. Polenzym tablets
recommended for the substitutional therapy in a
number of diseases have been developed on the
basis of this complex. The bee pollen lipophilic
extract (BPLE) contains the sum of carotinoids
(200-320 mg % calculated by B-carotene), unsaturated
fatty acids (10% calculated by the a-linolic acid),
tocoferols (300400 mg % calculated by a-tocoferol)
and possesses a marked reparative, anti-inflammatory
and membrano-strengthening action and antimicrobial
activity. The curative and preventive creams, Lipovit
ointment, Polenfen suppositories have been developed
on the basis of the BPLE [4, 8].

A number of medications have been developed
on the basis of bee venom, honey, mother milk:
Melin, Lipophilized honey, Apufor, Apiven [6].

A comparatively new research direction of the
department is development of medications on the
basis of the larvae biomass of a big bee moth (wax
moth), the product concomitant to apiculture. The
pharmacological activity of the extract from bee
moth larvae was found at the beginning of the last
century by the outstanding Russian scientist I. I.
Mechnikov [3]. A number of researchers proved the
perspectiveness of their using as an immuno-
modulator in anemias of different genesis, toxicoses
of the pregnant, infertility and tuberculosis; howe-
ver, the absence of the standardized drug excluded
the application of the product in medical practice
[5]. On the basis of the research performed, the
technology of the standardized extract of big bee
moth biomass has been theoretically grounded and
experimentally developed; its immuno-modulating
and antimicrobial activities have been proven by the
pharmacological research. The extract of big bee moth
biomass has been included into the composition of the
complex drug — Melofit, which also contains the
extracts of Glycyrrhiza glabra roots, Viola tricolor and
Hypericum perforatum herb. The main groups of the
active substances of Melofit tincture are the complex
of amino acids, fatty acids, ecdisterides, as well as
chlorophylls A and B (3.2% calculated by chlorophyl
A) and carotinoids (2.9% calculated by B-carotene).
The pharmacological studies have proven that Melofit
drug possesses immuno-modulating, antimicrobial
and antituberculosis properties [11].

The multi-component structure of the composition
of apiculture products causes the necessity of using
them for their study and standardization of different
methods of analysis; the presence of the compounds
having their own fluorescence testifies the possibility
of using the luminescence analysis for them.



In the analytical chemistry of the natural com-
pounds, the modification methods are widely used.
They are based on the determination of the maxima
positions in the spectra of absorption, fluorescence
and fluorescence excitation, the spectral characte-
ristics of the representatives of the most widely spread
groups of the natural compounds are well studied and
given in the reference literature. However, the spectral
identification methods are adapted either for indivi-
dual compounds or for the mixtures of compounds be-
longing to one type and having the similar compo-
sition and the electron structure. The use of
absorption spectra for the qualitative analysis of
mixtures is not possible in the case of the mixtures
isolated from the plant and animal material and
containing the components with different spectral
properties. In this case, the use of fluorescence
spectra is more effective, though it is limited by the
analysis of the fluorescent substances, it requires
the selection of the lengths of excitation or
fluorescence emission, and the spectra obtained may
have the distorted form owing to the re-absorption.

The three-dimensional fluorescent spectroscopy (3-
DF-spectroscopy) is a multi-factor method, which
allows comparing the spectra of emission and fluores-
cence excitation, and thus, it can be used for the qua-
litative analysis of the fluorescent components in mix-
tures. Like the common fluorescence methods, 3-DF-
spectroscopy has a high sensitivity (minimal limit of
the components detection is up to 107-10° mol/l de-
pending on the quantum yield of the substance).
However, unlike the other methods, 3-DF-spectros-
copy allows identifying substances simultaneously
by the position of the maxima of emission and fluo-
rescence excitation (absorption) and it increases the
reliability of identification.

The complete identification of all components of
the plant and animal extracts is impossible, as a
rule, and it is inexpedient in a number of cases. As
the extract of each type has the unique chemical
composition stipulated by the metabolism of the
initial organism and the isolation conditions, it will
have a distinctive unique 3-DF-spectrum. It allows
identifying the extract under research in the
composition of the more complicated mixtures
without carrying out the complete determination of
the extract’s individual components.

The aim of the paper was the study of the possi-
bility of using three-dimensional fluorescent spec-
troscopy for identification of the natural substances
on the basis of apiculture products and control of
the chemical interaction between the components in
the complex multi-component drugs.

Materials and methods

The objects of the research were the bee pollen
lipophilic extract (BPLE), a complex Melofit drug,
suppositories with the phenolic hydrophobic
propolis drug (PHPD) and Hippophaé oil (the
spectra of the components and their mixtures were
determined separately for suppositories, as well as
for the whole prescription developed).

To prepare the standard solutions, 3-10 mg of the
samples examined are dissolved in 5-10 ml of the
solvent (chloroform or methanol) and diluted by the
additional amount of the pure solvent to obtain the
standard concentration with the optical density of
0.2-0.3 in the maxima of the absorption bands (the
measurement was carried out by Hitachi U 3210
apparatus).

The 3-DF-spectra were taken in UV and visible
range using Hitachi F 4010 spectrofluometer re-
programmed for performing 3-DF-measurements
with the change of the excitating light length in the
wave range from 220 (for solutions in methanol) or
250 (for solutions in chloroform) to 700-800 nm
with the step of 5 nm. Further processing of the
spectra was carried out using the Spectral Data Lab
software developed by the Chemistry Scientific
Research Institute at the Kharkov National Univer-
sity named after V. N. Karazin.

The computer processing allows subtracting
3-DF-spectrum of the solvent correctly from
3-DF-spectra of the standard solutions and obtai-
ning 3-DF-spectrum of the sample as the values of
the fluorescence intensity of the sample in the
square matrix with the A.,, Acxe axes. The data
obtained can be presented either in the form of the
three-dimensional picture of 3-DF-spectrum or its
linear or logarithm projection on the Ay, A plane.

Results and discussion

The three-dimensional fluorescence spectrum of
BPLE and its projection are given in Fig. 1 (me-
thanol as a solvent). Two intensive fluorescence
peaks in the range of A, — 320 nm (A.,.c — 260 nm)
and Aeyn-345 nm (Aey-240 nm) are characteristic for
the spectrum. According to the literature data, the
first peak is characteristic for the unsaturated fatty
acids and phospholipids and the second one is for
the unsaturated fatty acids [9]. Taking into account
the chemical composition of the BPLE determined
earlier by other methods, in particular the presence
of a great amount of the unsaturated fatty acids [4],
we refer the given maxima in 3-DF-spectrum of the
drug to the unsaturated fatty acids. Other fluores-
cent components of the drug are not revealed in the
general spectrum of the drug because of their much
less composition in the BPLE.
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Fig. 1. Three-dimensional fluorescence spectrum of bee pollen
lipophilic extract (4) and its projection (B)

Lipids and
phospholipids

chlorophylls

Fig. 2. Three-dimensional fluorescence spectrum of a dry resi-
due of Melofit complex drug.

Several maxima are characteristic for the three-
dimensional fluorescence spectrum of a dry residue
of the Melofit complex tincture (chloroform as a

solvent). According to the literature data, the
fluorescence peak in the range of A.,, — 315-330 nm
(Aexe — 270 nm) is characteristic for the spectra of
simple phenolic compounds, unsaturated lipids and
phospholipids, a number of peaks in the range of
Aem — 650-750 nm (A — 400-430, 505, 540, 610,
650-680 nm) corresponds to the mixture of chlo-
rophylls A and B [9]. Taking into account the
drug’s composition found by other methods, the
peaks mentioned in 3-DF-spectrum of the drug are
referred to the unsaturated fatty acids and the mix-
ture of chlorophylls A and B. The peaks revealing
on 3-DF-spectrum in the range of A, — 480-600 nm
(Aexe — 250-330 nm) are instrumental ones of the
double excitation frequency revealing at the low
intensity of fluorescence.

The logarithm projection of 3-DF-spectra of
suppositories with the PHPD and Hippophaé oil, as
well as the individual components and their
mixtures are given in Fig. 3 (methanol as a solvent).
Taking into account that the spectrum of the phy-
sical mixture of compounds preserves the maxima
points of the components, while these parameters
usually change in the chemical interaction, we have
carried out the comparison of the spectra of the
individual components and their mixtures.

An insignificant fluorescence in the range of
Aem — 335-360 nm (A¢y. — 250-270 nm) is seen in the
three-dimensional spectrum of the suppository base
(the logarithm projection of 3-DF-spectrum is given
in Fig. 3 D). As the base comprises more than 90%
of the suppository mass, the given maximum is obser-
ved in all spectra of the mixtures (Fig. 3 A, B, C).

On the three-dimensional spectrum of the mixture
of the suppository base and Hippopha¢ oil (Fig. 3 C),
fluorescence of both components is added and
becomes noticeably more intensive in the range of
Aem — 335-360 nm (Aee — 250-270 nm), the spec-
trum outline is also changed approximating to the
outline of the pure Hippophaé oil spectrum (Fig. 3
F). The three-dimensional spectrum of the mixture
of the suppository base with the PHPD (Fig. 3 B)
has a characteristic fluorescence maximum for fla-
vones and flavonols of the PHPD (Fig. 3 E) in the
range of Aep — 400-450 nm (Aex. — 325-360 nm); the
maximum characteristic to PHPD in the range of
Aem — 550-580 nm (A — 500-530 nm) is also
remained.
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Fig. 3. Logarithmic projection of the three-dimensional fluorescence spectrum of suppositories with PHPD and Hippophaé oil: A —
suppository base with PHPD and Hippophaé oil; B — suppository base with PHPD, C — suppository base with Hippophaé oil; D —

suppository base; E — PHPD; F — Hippophaé oil

The fluorescence peak of flavones and flavonols
of the PHPD is well observed at the three-dimen-
sional fluorescence spectrum of suppositories (sup-
pository base with the PHPD and Hippophaé oil) in
the range of A.y, — 400-450 nm (Aey. — 325-360 nm);
the weaker peak of PHPD is in the range of A, —
550-580 nm (Aex. — 500-530 nm) and it masks with
the stronger fluorescence of the components in other
ranges of the spectrum. The points of the spectrum

maxima of the suppositories correspond to the points
of the spectrum maxima of the individual compo-
nents; it testifies indirectly the absence of the che-
mical interaction between the components.

Therefore, 3-DF-spectroscopy can be used when
selecting the composition of the multi-component
medications for the primary control of the absence
of the chemical interaction between the individual
components. The individual character of 3-DF-spectra
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of the multi-component natural substances gives the
possibility of using them as an additional identifica-
tion method, especially while revealing adulterants.

Conclusions

1. Three-dimensional fluorescence spectra of the
BPLE, a complex drug Melofit and suppositories
with the PHPD and Hippophaé oil have been
studied. The conformity of the spectra obtained by
the chemical composition of the drugs studied has
been found; the individual character of 3-DF-
spectra gives the possibility of using them as the
identification method.

2. The conformity of the suppositories spectrum
with the total sum of the individual components
spectra has been shown by the consecutive study of
3-DF-spectra of the individual components and the
complete composition of suppositories with the
PHPD and Hippophaé oil. It proves the absence of
interaction between the components and allows
using the luminescence analysis for identification
of the PHPD in the drug.
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