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CpaBHMTe.l'IbHaFI OLleHKa MeTo0/A0B KoJIH4eCTBEHHOro onpeaejieHUsl aHTpaLEHNPONU3BOAHBIX
B IEKapCTBEHHOM PacTUTENbHOM CbIPbe W JIeKapCTBEHHbIX PaCTUTEbHbLIX Npenaparax
H. I1. AuTtonoBa, 1. M. Moprynos*, C. C. IIpoxsatuiosa, E. I1. Illedep, A. M. Kannnun

DenepanbHOE rOCYIaPCTBEHHOE OIOIXKETHOE YUpeKaeHUe
«HayuHbli1 IEHTpP 3KCHEPTU3bI CPEACTB MEIUIIMHCKOTO MIPUMEHEHUSI»
MuHuctepcTBa 3apaBooxpaHeHust Poccuiickoit @deneparuu,
[TeTpoBckuii OyibBap, 1. 8, cTp. 2, Mocksa, 127051, Poccuiickas ®enepanms

Hcnonb3oBaHue 11 KOJIMYECTBEHHOTO OIpeeIeHUs] aHTPALIEHITPOM3BOJHBIX B JIEKADCTBEHHOM PACTUTEJIbHOM ChIpbE U JieKap-
CTBEHHBIX PACTUTEHHBIX IIPeTapaTax MEeTOMVK, Pa3TUIAIONINXCS YCIOBUSIMA aHAIN3a, BHI3BIBAET HEOOXOAUMMOCTb KOPPEKTUPOB-
KU YCTAaHOBJIEHHBIX HOPM JIJIs1 CYMMBbI aHTPALIEHITPOU3BOAHBIX B COOTBETCTBUU C UCIIOIb3YEMOI METOIMKOI OTNpeAeIeHMUSI.

e paGoThl: TPOBECTU CPAaBHUTENIBHOE MCCIENOBAHUE PA3TMUHBIX (apMaKOTIeHBIX METONUK KOJIMYECTBEHHOTO OIIpele-
JIEHUsI aHTPALEHIIPOU3BOIHbBIX, YCTAHOBIEHHBIX HOPM COJEpKaHUs AEMCTBYIOLIMX BELUIECTB U BO3MOXHOCTU 3aMEHbl HOPM
C YYETOM UCMOJb3YeMOI METOAMKU UCTIbITAaHUS. MaTepuabl U METO/bI: KOJIMYECTBEHHOE OTPENEIeHUE CyMMbl aHTPALIEHITPO-
WM3BOJIHBIX B 00pa3lax KPYIIMHBI OJTbXOBUIHOUM KOPHI (KOpa M3MebUeHHAs! U TTOPOIIOK) U CEHHBI JINCThEB (JIUCThSI U3MEIb-
YeHHbIE ¥ TIOPOLIOK) MPOBOAMIOCH B COOTBETCTBUM ¢ MeToauKamu [ocynapctBeHHo# dapmakonen Poccuiickoit @enepanuu
XI u XIII uznanuii u EBponeiickoit papmakoneu. Pe3ynsraTbl: aHaIu3 OTEYECTBEHHBIX U 3apYOEXXHbBIX (hapMaKOTEHHbBIX Tpe-
0OOBaHMI1 1O OTpeNeIeHUIO aHTPALIEHITPOU3BOHBIX B MIpernapaTax C1abUTebHOTO ASUCTBUS BBISIBIIT PAa3IMYMST UCTIONb3yeMBbIX
9KCTPAreHTOB B METOJMKAX aHau3a, YCJIOBUI IE€TEKTUPOBAHUS U CIIOCOOOB pacyeTa MOTyYeHHBIX Pe3yJIbTaToB. DKCIePUMEH-
TaJIbHO 000CHOBAaHBI UcTOIb30BaHue 70 % CIIMPTOBBIX PACTBOPOB B KAUECTBE ONTUMAIbHOTO 3KCTPAreHTa U 1eJieCO00pa3HOCTh
3aMEeHbl OMOCPEAOBAHHOIO CTaHAapTa KoOaibkTa XJIOpUAa Ha UCMOJb30BaHUE YAEIbHBIX MTOKa3aTeleil MomIoeHus TIoKoh-
paHrynmHA A 1 ceHHO3una b. YcTaHOBIEHO, YTO HOPMBI COAEPKAHUS CYMMBI aHTPAIIEHIIPOM3BOAHBIX TOJIKHBI BEIOUPATHCS
B COOTBETCTBUM C MCMOJIb3YeMbIMU YCIOBUSMU IKCTPAarupoBaHusl. BbIBoabl: MpOBeNeHHbIE CPABHUTEIbHbIE TEOPETUYECKUE
¥ DKCTIEpUMEHTATbHBIE UCCIIEIOBAHNS TIO3BOJIVIIM OTIPEAETUTh ONITUMAIbHBIE YCIIOBUS aHATN3a M COOTBETCTBYIOIINE UM HOP-
MBI CONIEP>KaHUsI CYMMBbI aHTPALIEHITIPOU3BOIHBIX IIPU MPOBEIEHUU KOHTPOJISI KAUeCTBa JIEKAPCTBEHHOTO PACTUTENBHOTO ChIPbSI
U JIEKApCTBEHHBIX PACTUTEJIbHBIX MPEINapaToB Mo MokKa3areo «KoauuecTBeHHOe onpeie/ieHUe».

Kimouessie cioBa: criekTpooToMeTpusi; aHTPaLIEHIIPOMU3BOAHbBIE; JIeKapCTBEHHOE pacTuteabHoe chipbe (JIPC); nekapcTBeH-
Hble pactuTenbHble npenapathl (JIPIT); (hapmakorieiiHble MeTOAbI aHaIM3a

Jlas murupoBanusa: AutoHosa HIT, Moprynos UM, IlpoxsatunoBa CC, Illedep EIl, Kanunun AM. CpaBHUTeIbHAs OLIEHKA
METOJIOB KOJIMYECTBEHHOTO OTIpe/Ie]ICHUST aHTPAIICHIIPOU3BOAHBIX B JIEKAPCTBEHHOM PAacCTUTEIBHOM Chipbe. Bedomocmu Ha-
VUHO20 YeHmMpa IKcnepmusbl cpedcme meduyurncko2o npumerenus. 2018;8(4):252—261. https://doi.org/10.30895/1991-2919-2018-
8-4-252-261
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Comparative Evaluation of Assay Methods Used to Determine Anthracene Derivatives

in Herbal Substances and Herbal Medicinal Products
N. P. Antonova, I. M. Morgunov’, S. S. Prokhvatilova, E. P. Shefer, A. M. Kalinin

Scientific Centre for Expert Evaluation of Medicinal Products,
8/2 Petrovsky Blvd, Moscow 127051, Russian Federation

Abstract: The use of assay methods with different test conditions for determination of anthracene derivatives in herbal substances
and herbal medicinal products requires adjustment of the established limits for total anthracene derivatives content based on the
test method used. The aim of the study was to compare different pharmacopoeial methods of quantitative determination of an-
thracene derivatives, and established limits for the active substance content, and to analyse the possibility of adjusting the limits
based on the test method used. Materials and methods: the total content of anthracene derivatives was measured in the samples of
frangula bark (fragmented bark and powder) and senna leaves (fragmented leaves and powder) using the test methods described in
the State Pharmacopoeia of the Russian Federation (XI and XIII editions), and the European Pharmacopoeia. Results: the analy-
sis of Russian and foreign pharmacopoeial requirements for determination of anthracene derivatives in laxative herbal medicinal
products demonstrated differences in extraction solvents, extraction conditions, and calculation methods used. The experiments
showed that the optimal extraction solvent was 70 % alcohol solutions, and that an indirect cobaltic chloride reference standard
should be replaced by specific absorbance of glucofrangulin A and sennoside B. It was shown that the limits for total anthracene
derivatives content should be chosen based on the extraction conditions used. Conclusions: comparative theoretical research and
experimental studies helped to determine optimal assay conditions and respective limits for total anthracene derivatives content to
be used in quality control of herbal substances and herbal medicinal products.

Key words: spectrophotometry; anthracene derivatives; herbal substances; herbal medicinal products; pharmacopoeial methods
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CpaBHUTENbHAA OLIEHKA METOA0B KONMYECTBEHHOMO ONPeeNeHNA aHTPALIEHNPOU3BOAHBIX B /IEKAPCTBEHHOM PaCTUTENBHOM ChIpbe...
Comparative Evaluation of Assay Methods Used to Determine Anthracene Derivatives in Herbal Substances and Herbal Medicinal Products

CrnabutenbHble CpeaCcTBa SIBISIOTCS IIMPOKO UC-
MOJTb3yeMOM TPYNIION JIEKApCTBEHHBIX CPENCTB IS
JledeHNsT (PYHKIIMOHAJIBHBIX PACCTPOMCTB ITHINECBAPH-
TeJIbHOU CUCTEeMbl. B MeIMLIMHCKOI MpakTUKe Hapsiay
C CUHTETUYECKMMHM CJIA0UTETbHBIMU CPEICTBAMU TIPH-
MEHSIOTCS CIaOUTeIbHbIE PACTUTEIBLHOTO ITPOMCXOXK-
JIeHUs1, coaepKalllue aHTpalueHIIpou3BoaAHbIe [1, 2].

JIsi KOJTMYECTBEHHOTO OIIpeNe/IieHUsT aHTpalleH-
TIPOM3BOIHBIX B JICKAPCTBEHHOM PACTUTECIIFHOM CHIPhE
(JIPC) u nexapCTBEHHBIX PAaCTHTEJIBHBIX IIperiapaTax
(JIPIT) B xauecTBe (hpapMaKOMNEHHOTO UCITOJIb3YeTCS Me-
ToJ, cniekTpooTtoMerpun [3]. CylIecTBYIOT HECKOJIBKO
BapMaHTOB 3TOTO METO/a, UMEIOIIMNX OO TTPUHIIUIT
MPOOOITOATOTOBKU: SKCTPAKIIMS —> TUAPOJIU3 U OKUCTIE-
HUE — TIEPEIKCTPaAKIINS C 00pa30BaHIEM OKpPaIlIlCHHBIX
denonsaros. B TocymapcrBennyio ¢gpapmakorieio CCCP
X u XI msmanuit (I'® X u I'® XI cOOTBETCTBEHHO),
a takxe B [ocynapcTBeHHy10 (hapmakoneto Poccuiickoit
®enepauvu X1 uzganus (I'® XIII) BkaoyeH Momu-
duimpoBaHHbIN MeToI AyTepxodda 11 KOTUYECTBEH-
HOTO OITpelc/ICHUs] CYMMBI aHTParIMKO3WIOB B KOpe
KPYIIMHEI B TIepecyeTe Ha MCTU3WH, OCHOBAaHHBIM Ha
TOM, YTO TUAPOJIU3 TIIMKO3UIOB ITPOBOIMUTCSI OTHOBpE-
MEHHO C 5KCTpaKLMe JeITHON YKCYCHOM KUCIIOTOM 2.

ITpu 3ameHe 5TO METOAWMKU Ha METOIUKY OIpe-
JeJIeHUs CyMMBI aHTParjuKO3WAOB B TepecueTe Ha
NTIOKO(ppaHTyINH A, aHAJOTMYHYIO METOAMKaM EB-
pomeiickoii ¢dapmakonen u bpuraHckoii (apmako-
Mer, HOPMbI COACPXKAHMS NECTBYIOIIUX BEIIESCTB HE
ObUIM CKOPPEKTUPOBAHbI B CTOPOHY YBEJIUYECHUS MO
HOPM, YCTAHOBJICHHBIX 3apyOexkHBIMM (hapMakoIies-
Mu. B crnoxuBieicsi cuTyallu BO3MOXEH BBIXOJ Ha
PBIHOK HU3KOKadecTBeHHOro JIPC m mpemapaToB Ha
ero ocHose (JIPII).

Jlpyrue MeTonnl I KOJUYECTBEHHOro ompenese-
HUS aHTPALIEHIIPOM3BOAHBIX, TaKKe KaK XpOMaTOCIIeK-
TpoOTOMETPUS U IEHCUTOMETPUS, HE TIOTYIVIIHA T -
poKoro pacrnpoctpaHeHus [4, 5].

Llenms paboOTBI — MPOBECTU CPAaBHUTEIBLHOE HCCIIC-
IOBaHUE PA3TUIHBIX (DapMaKOTEHHBIX METOIUK KOJIM-
YECTBEHHOI'O ONpeneeHUs] aHTPALleHITPOU3BOIHBIX,
YCTaHOBJICHHBIX HOPM COMEpKaHUsl NEeUCTBYIOIIMUX Be-
IIECTB ¥ BO3MOXHOCTHY 3aMEHBI HOPM C Y4€TOM HCITOJIb-
3yeMOii METOJIMKY UCTTBITAHNSI.

H71sT TOCTVKEHMST TTOCTaBJICHHOM IeIN HEOOXOmM-
MO OBIJIO PEIINTH CIACAYIONINE 3a1aUN:

- TIPOBECTU aHAJIN3 OTEYECTBEHHBIX U 3apPYyOEKHBIX
ctapMakoIeiiHbIX TpeOOBaHUI IO OIPeIeSIEHUIO aHTpa-
ueHnpousBoaHbix B JIPC u JIPIT cnaburtenbHoro aeii-
CTBUS,

- CHCTeMaTU3UPOBATh ITOJTyIeHHBIC TaHHEIC U TIPO-
BECTH CpPaBHUTEIbHBIE 3KCICPUMEHTAIBHBIC WCCIIe-
MOBaHUS ISl OMNpeneeHUs] ONTHMAJIbHBIX YCIOBMI
aHaJM3a U HOpPM Mo Tokaszareito «KojguyecTBeHHOe
orpeneieHre», COOTBETCTBYIOIIMX UCTIOIb3YEMOMY Me-
TOMY BKCTPAarupoBaHUsI aHTPALIEHIIPOU3BOTHBIX.

European Pharmacopoeia. 9th ed. Strasbourg; 2017.
British Pharmacopoeia. London; 2016.
United States Pharmacopeia. 39th ed. 2016.
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MATEPWAIbI U METO/bI

B oredecTBeHHYIO (DapMaKoIIeio B HACTOSIIEEe Bpe-
M1 BKJTFOUEHBI HECKOJIBKO BUIOB JIEKAPCTBEHHOTO pac-
TUTEJIBHOTO CBHIPhSI, COACPKAIIIETO aHTPAIlEHIIPON3BO/I-
Hble. 1715 vccnemoBaHuii ObLIM BBIOpaHBI Ba 00bEKTa,
KOTOpble HauboJjiee YacTO MCIIOJIb3YIOTCS B MEIMIIUH-
CKoM mpakThKe: KpymHEI obXoBUAHOM Kopa 1 CeH-
HBI JIUCThS.

B xadecTBe 00pa3LOB JICKAPCTBEHHOTO PACTUTEIb-
HOTO CBIPbS U JIEKAPCTBEHHBIX PACTUTEIHLHBIX IIpeTapa-
TOB HCIOJIb30BAJIVCh:

- Kpy1imHb 0JIbXOBUIHOM KOpa, 2 cepuu (Kopa 13-
MeJIbYeHHasI ¥ TIOPOIIIOK);

- CeHHBbI JIUCTbSI, 2 CEpUM (JIMCThSI U3MeJIbUeHHbIE
¥ TIOPOIIIOK).

Kaxnplii o06pasel; aHaIM3UpPOBAICS B BUIE TpeEX
napaJiIebHbIX MMPO0, MO pe3yabraTaM U3MEPEeHUsT KO-
TOPBIX PACCUMTHIBAJIOCH OTHOCHUTEJIbHOE CTaHIAapTHOE
otkjaoHeHUue (RSD).

O6opynoBaHue:

- cnexkrpodoromerp Cary 100 varian, CyIIMIbHBIN
mkad Binder ED53, ananutuueckue Bechl Mettler To-
ledo XPE205DR, 6ang BogsiHag Julabo TW-12.

Jna aHaiM3a WCMOJb30BAIMCH METOIbl KOJM-
YEeCTBEHHOTO OIpEIeJIcHUSI aHTpalleHIIPOM3BOIHBIX
KpymmHe! o1bX0BUAHOM KOpBI 1 CeHHEI JINCTHEB B CO-
otBercTBHU ¢ ['D XI, I'D XIII 1 3apydoexxasMu hapma-
KomesaMu>4>5,

PE3Y/NIbTATbI U O6CYHEHHUE

Ha mepBoM sTame mcciaemoBaHUsS OBLI IPOBEICH
CPaBHUTEJIbHBIN aHAJIW3 METOHOB KOJMYSCTBEHHO-
rO OIpeAeseHUs] aHTPALEHIPOU3BOIHBIX KPYIIUHBI,
BKJIIOYCHHBIX B pa3iMuHble (hapMakoren. Pe3ynsraTsl
MpeacTaBaeHbI B Tabuile 1.

B dapmaxorneitnyio crathio '@ XIIT «KpymmHbt
oIbX0BUIHOM Kopa» (PC 2.5.0021.15) BKIIIOYEHBI IBE
METOIUKU KOJMYSCTBEHHOTO OIpeAc/ICHUs] aHTpalleH-
MPOMU3BOJIHBIX, MPUUYEM HOpPMa COIEpXKaHMSI aHTpa-
LIECHITPOM3BOAHBIX OMMHAKOBasl UIsI OOOMX METOMOB,
HE3aBHCUMO OT criocoba mpobomnoaroToBKu. PermamMen-
TUPOBAHO, YTO U CyMMa aHTPATJIMKO3UIOB B TIepecyeTe
Ha MCTU3UH, olpenesseMas Mo MOIU(HUIINPOBAHHOMY
Metony Aytepxodda, 1 cyMMa aHTParJIMKO3UIO0B B TIe-
pecuyeTe Ha ITIOKO(MPAHTYJIUH A, ompenessieMas 1mocie
AKCTpakumu chipbs 80 % pacTBOPOM 3TaHOJIA, JOJKHA
ObITb He MeHee 4,5 %.

ITo meTonuke EBpornelickoii hapmakoneu 3KCTpak-
LS CHIPBS TSI OIpeAe/ICHUs] aHTPaIleHIIPON3BOIHBIX
KpyLrHbI poBoautcs 70 % pacTBOpoM MeTaHoJa, PU
3TOM HOpMa M3BJIEYEHMS COCTaBisieT He MeHee 7,0 %
CYMMBI [JIIOKO(MPAHTYJIMHOB B Mepecyere Ha TIIoKod-
panrynmuH A. CorlacHO TaHHBIM JIMTepaTypbl, UMEHHO
KOHIIEHTpallusl CIUPTOBOTO pacteopa 70 % sBisieTcst
OINTUMAJIbHOW IS SKCTPAKLUMU aHTPaCHIIPON3BOI-

TocynapcteenHast papmakonest CCCP. 11-e uzn. M.: Meaununa; 1990.
TocynapctBennast papmaxomnest Poccuiickoit @enepanuu. X111 uzn. T. 1-3. M.; 2015.

TocynapctBennas dapmaxomnest Pecriyonku benapycs. T. 2. Munck; 2008.
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HBIX KPYIIMHBI, TaK KaK ITO3BOJISIET HauOoJjiee IOJHO
MPOBECTU U3BJIeUeHUE aHATU3UPYEMBbIX BelleCTB [6].

Mertonpt 1, 2 u 3 (Tabn. 1) oTIMYaOTCS TPUMEHSI-
€MbIMU CTaHIAPTHbIMU oOOpazuamu. B cooTBeTcTBUM
¢ MetomoM | comepxkaHue IMPOU3BOIHBIX aHTpalleHa
B MepecyeTe Ha MCTU3UH BBIYMCIISIIOT 110 KaJIMOpPOBOY-
HOMY TpaduKy Ul ONITUYECKOM TIJIOTHOCTU PacCTBOPOB
KobajbTa XJIopuJa pa3IMuHON KOHUEHTpauuu. MeTo-
IaMu 2 1 3 TIpeayCMOTPEHO MCIIOIb30BaHNE YACIHBHOTO
TOKa3aTeJIsl MOTJIOIICHMST CTAaHAAPTHOTO 00pa3iia IIio-
KodpaHTynruHa A.

Ha BTOpoM aTarme ucciaeaoBaHus ObLIO MIPOBEACHO
CPaBHUTEIbHOE 3KCIIEPUMEHTAJIbHOE OIlpeiesieHue
CYMMBI aHTPAIEHIIPOU3BOIHBIX MAPaUICTIbHO B NBYX
B oOpa3max KOpHl KPYIIMHBI (Kopa W3MeIbYcHHAas
¥ TIOPOIIOK) MeTomamu 1, 2 u 3, BBIOpaHHBIMM Ha OC-
HOBaHUM aHanu3a Tadnuiel 1. [ToaydeHHbIE pe3yabTa-
ThI TIPEJCTaBJICHBI B TAOJUIIE 2.

DKcTpakius OM0JIOrMYeCcKr aKTUBHBIX BEIIECTB 13
JIPC/JIPIT — 3TO CIOXHBIIN MPOLECC, 3aBUCIIIAIA OT
COYETaHUS CBOMCTB KOHKPETHOTO CBHIPhSI M 3KCTparcH-
Ta: CIIOCOOHOCTH K CMayMBaHUIO, KO3 dUILIMEHTa M0~
rnouieHus, Tu¢pQy3nOHHONH CIOCOOHOCTH, AECOPOUPY-
IOLIUX CBOMCTB U T. O. [7].

IIpu cpaBHEHMU pe3ybTaTOB aHaaU3a KOPHI Kpy-
IIVHBI, OJYYEHHBIX TPeMS MeToaaMu (Tal. 2), BbISB-

H. 1. AuToHoBa 1 ap.
N. P. Antonova et al.

JIEHO HECOOTBETCTBUE KaYeCTBA UCITBITYeMbIX 00pa3IioB
1O COAEPKAaHUIO CYMMBI aHTPALIEHITPOU3BOAHBIX B TIEe-
pecdeTe Ha NCTU3MH. TakKe YCTaHOBJICHO, YTO Pe3yiIb-
TaThl OINpEeICHUSI CYMMBI aHTPArJUKO3UIOB B IIepe-
cueTe Ha NIIOKOGPAHTYIUH A, TTOJyYeHHbIE METOJAMU
2 u 3, paznuuarorcs mexay coboii. Ilpu mpoBeneHUU
aHaJIM3a METOJOM 2 TIOJTydeHbI 00Jiee HU3K1E pe3yJibTa-
Thl, YEM MPU aHAIN3€, TPOBEACHHOM METOIOM 3. DTO
OOBSICHSIETCS Pa3IMIMeM B KOHIICHTPAIIMHN CITMPTO-BO-
JTHOW CMECH, UCIIOJIb3YEMOI B KAYECTBE SKCTPATCHTA.

YcTaHOBIEHO TaKXe, YTO MCITOJIb30BaHKME KOOaIbTa
XJIOpUAa B Ka4eCTBE OMOCPENOBAaHHOIO CTaHAapTa (Me-
TOJ 1) MOXET YBEeJIMYUTh OIIMOKY ONpeneaeHus, CBs-
3aHHYIO C HECOBMaJleHNEeM MaKCUMYyMOB TOTJIOIIEHUS
HCITBITYeMOTO M CTaHIAPTHOTO PacTBOPOB. MaKCUMyM
MOMJIOMICHUS IIEJI0YHO-aMMUAaYHOTO PacTBOpa aHTpa-
XMHOHOB KOPBI KPYIIMHBI, MOJYYEHHOIO METOIOM 1,
HaxoauTcs B 00acTy JIMH BoJH 531 * 3 HM (puc. 1).

MaxkcuMyM TIOTJIOIIEHUSI CTaHOAPTHEIX PACTBOPOB
KO0OaJbTa XJIOpUIa He COBMANAeT C MAKCUMYMOM MCIThI-
TyeMOTO pacTBOpa M HaXOOWTCSI B OOJACTH IJIMH BOJIH
510 £ 2 u™M (puc. 2).

B cootBeTcTBUM ¢ MeTomOM 1 U3MepeHUe OINThYe-
CKOW TJIOTHOCTU MCTIBITYEMOTO pacTBOpPa MPeLyCMOTpe-
HO TIPOBOAUTH NMPHU IJMHE BOJHBI 540 HM, a pacCTBOPOB
KobanbTa xjopujaa Npu JUIMHE BOJHBI 0K0J0 530 HM,

Ta6auna 1. CpaBHeHMe (hapMaKOIEHBIX METOIOB KOJTMIECTBEHHOTO OTpeAe/IeHUST aHTPAIIEHIIPOM3BOIHBIX B KOPE KPYIITMHBI

T'D XTI u I'd XIIT DoTOKOIOPOMETPUIECKIIA

I'o XII1 CriekTpooToMeTpUIECKUI

TocynapcTBeHHas hapMakoriest

Pecny6maku Belanyeh CriekTpooToMeTpUIECKUI

Bpuranckas dpapmakorest CnexkrpodoToMeTpruieckuit
EBpornerickas ¢hapmakorest CnexrpodoToMeTpruieckuit

dapmakomnes CIITA CrexTpodoToMeTprUIeCKUIA

JINHA
Ha3zBanue papmakoneu Meton OnpenensieMas rpynna BemiecTs H HOpMa

CYMMa AHTPArjIMKO3MUI0B B IMIEPECYETE HA UCTUIUH

He MeHee 4,5 % (MoaubUIIMPOBAHHBIM METOI 540 HM
Aytepxodda) (meron 1)
CyMMa aHTparjauKo3uI0B B repecyere 515 HM
Ha TIoKoGpaHryIuH A He MeHee 4,5 % (MeTon 2)
CyMMa I1i0KoGpaHTyJIMHOB B IIepecyeTe 515 am
Ha rmoKodpaHTynuH A He MeHee 7,0 %
CymMa NIIoKO(paHTyJIMHOB B IepecyeTe 515 am
Ha TokodpaHryuH A He meHee 7,0 %
CymMma ri1oKodpaHTyJIMHOB B IepecyeTe 515 am
Ha rmokodpaHryiuH A He MeHee 7,0 % (MmeTon 3)
CyMMa IpOM3BOAHBIX TMAPOKCHAHTpalleHa 515 Hm

B IepecueTe Ha Kackaposun A He menee 7,0 %

Ta6mmna 2. PC3yJ'[bTaTbI CPABHUTEJIBbHOI'O KOJIMYCCTBEHHOI'O ONPCACICHUA CYMMbI aHTPALICHIIPON3BOAHBIX KOPbI KPYIIMHbI

TpEMA pa3IMYHbIMU METOAaMU

MeToab! 1 HOPMBI Haumenosanne JIPII; nekapcTeennas ¢opma Pe3ynbrar, %

Merton 1: T® XI u I'd XIII Kpy1umHbt Kopa; 4,1 (RSD =2,9 %)
(MoxuduIMpoBaHHEI MeTOx AyTepxodda) KO8 ARSI ]
CYMMa AHTPALICHIIPOU3BOAHBIX B IIEPECUYETE

Kpyumnsl kopa;
Ha UCTU3UH He MeHee 4,5 % ’

KOpa MOPOLIOK 4,4 (RSD = 2,6 %)
KpymmHe! Kopa;

KOpa U3MeJIbYEeHHas 7,2 (RSD = 1,4 %)

Meron 2: T'D XIII
CyMMa aHTparJIMKO3uI0B B Iepecyere
Ha TmokodpaHryiuH A He meHee 4,5 % Kpyiuvtel kopa; 7,2 (RSD =0,8 %)
KOpa MopoLIOK ’ ’
KpymmHsl Kopa;

8,0 (RSD = 0,6 %)
KOpa U3MeJTbueHHast

Merton 3: EBponeiickas hapmakormnest
CyMMa aHTParIMKO3UIOB B MEpecueTe
Ha rmokodpaHryiuH A He meHee 7,0 % Kpy1uvtel Kopa;

KOpa ITOPOIIOK
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8,6 (RSD = 1,7 %)
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A1,0q

\ /¢ 312,00, 0,839
0,8+

0,6

531,00, 0,206
0,4

0,0
200 300 400 500 600 700 800
[nvHa BonHbI (HM)

Puc. 1. Cnekmpbt ucnsinmyemuix pacmeopoe Kopvl KpyuluHst (npo-
bonodeomoexa no memody 1, napanensvtvie npoodot)

A
0,8 ‘

510,00 0515

of

200 300 400 500 600 700 800
OnuHa BosHbl (HM)
Puc. 2. Cnexmpboi pacmeopos onocpedosannoeo cmaroapma — Ko-
b6anvma xnopuda 2,5 me/ma, 5,0 me/ma, 7,5 me/ma, 10,0 me/ma,
12,5 me/man, 15,0 me/mn, 17,5 me/ma, 20,0 me/mn, 22,5 me/ma,
25,0 me/man, 27,5 me/ma, 30,0 me/ma (memoo 1)

4TO MOXET ITPUBECTU K MOJIYYEHUIO HEKOPPEKTHBIX pe-
3ynbsratoB. Mcronp3oBaHne NCTU3MHA (XpU30(paHOBOM
KHCIIOTHI) BMECTO KOOAJIBTa XJIOpUAA B Ka4eCTBE CTaH-
JapTHOTO 00paslla B HACTOsIIEe BpPeMsI HEBO3MOXHO,
TaK KaK Ha pbIHKE BblllIEyKa3aHHbINA CTaHAAPTHbIN 00-
pasell He TIPEeICTABJIEH.

257,00, 1,625

303,00, 1025

509,00, 0679

200 300 400 500 600 700 800
LOnvHa BonHbI (HM)
Puc. 3. Cnexmpbi ucnsimyemsix pacmeopos Kopsl KpyuuHwl (npo-
bonodzomoska no memody 2, napaiienvrvie npoost)

dakTnyecknit MaKCUMyM TIODJIOMICHUS (eHo-
JIITOB AHTPAIJIMKO3UIOB KOPHI KPYIIMHBI JIOMKOM,
MOJIyYEHHBIX MeTomaMu 2 U 3, HAXOOUTCSI B 00JaCTH
509 £ 3 uM (puc. 3). M3MepeHne onTUYeCKON MJI0THO-
CTH MCTIBITYEMOTO PacTBOpPa B COOTBETCTBUM C METOa-
MU 2 U 3 peayCMOTPEHO MPOBOAUTH MpU 515 HM, 4TO
BHOCHT MCHBIIIYIO OITMOKY B pe3y/IbTaThl aHAJIN3a, YeM
MIPY MCITOIb30BaHUH MeToa 1.

AHaJIOTUYHbIE  CpPaBHMUTEJbHBIC  HCCICIOBaHUS
ObUIM TIPOBEACHBI I METOMOB KOJMYECTBEHHOIO
onpeneeHns aHTPalleHITIPOU3BOIHBIX JINCTbEB CEHHBI.
PesynbraThl IpeAcTaBiAeHbI B Ta0IUILIE 3.

CornacHo apmakorneiiHoii cratbe ['® XIIT «CeHHbI
yuctbst» (PC.2.5.0038.15) mig METOIMKM OIpeneIecHUS
comepXaHusl CyMMBbI arIMKOHOB aHTPAllEHOBOTO psida
B IepecyeTe Ha Xpu30o(aHOBYIO KUCIOTY IPeIycCMOTpe-
HBI IBa CITocoba pacyera pe3yinsTaToB. B omHOM ciydae
pacyeT TPOBOAST C MCIOJIb30BaHUEM KaJTMOPOBOYHOTO
rpadyKa ONTHUIECKON IIOTHOCTH PacTBOPOB KOOasIbTa
XJIOPHIIA Pa3InIHON KoHIIeHTpalun (Metox 1). B mpyrom
cJIyJae JOITYyCKaeTCs MIPOBOANTD BHIYMCIICHUS ¢ UCTIONb-
30BaHUEM BEJWUYMHBI YAEIBHOIO ITOKa3aTessl MOomIole-
HUS Xpr30(haHOBOM KUCIOTHI MPY JUTMHE BOJHBI 523 HM
(meton 2). ITo EBporneiickoit papMakornee mpeaycMoTpe-
HO OIIpeieJicHre CYMMBI THIPOKCHAHTPALICHITINKO3IOB
B IlepecueTe Ha ceHHo3uI b ¢ Hopmoii He menee 2,5 %,
JUTSL pacdyeToB IMPU 3TOM UCITONb3YeTCsl YAEIbHbIN MoKa-
3aTesib MomIolIeHUs ceHHo3una b (Meton 3).

Ta6mmna 3. CpaBHeHI/Ie Q)apMaKOHefIHbIX METOO0B KOJIMYECTBEHHOT'O OIIPEACTICHUA aHTPALCHIIPOU3BOAHBIX B JIMCTbAX CEHHbI

JIMHA
Ha3sanne apmakonen Meton OnpenensieMas rpynna BemecTs H HOpMa

CyMMa ArJIMKOHOB aHTPALICEHOBOI'O psia B IIEPECUYETE HA
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I'd XI u I'd XIIT CriekTpooToOMETpUIECKUI DY tbaronyIo RUCOT e Mot oo 1135 27 ) Mceoml Ln12) 523 uMm

TocymapctBeHHas (hapMako- e ConepXaHre THAPOKCHAHTPAIICHITIMKO3UIOB B ITEpPEcYeTe 515 M
nest Pecriy6nku benapych Ha ceHHo3u1 b He MeHee 2,5 %

Bpuranckast hapmakoness  CrieKTpodoToMeTpUIeCKUn e R R 515 um
Ha ceHHo3ug b He menee 2,5 %

" . CozmepkaHue THIPOKCUAHTPAIIEHIIMKO3HIOB B TiepecyeTe
EBponeiickast papmakoniest  CrieKTpodoToMeTpuIeCcKUit Ha cenrosnT B He MeHes 2,5 % (Meron 3) 515 am
®apmakomnes CILIA (USP)  CnektpodhoToMeTpruuecKuii CymMa MPOH3BOIHEIX IMIPOKCHAHTDALICHA B IIepecteTe 515 am

Ha Kackapo3un A He meHee 2,5 %
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H. 1. AuToHoBa 1 ap.
N. P. Antonova et al.

Ta6auua 4. Pe3yabraThl CpaBHUTEIBHOIO KOJIMYECTBEHHOTO OIPeIeIEHUsSI CyMMbI aHTPALlCHITPOU3BOIHBIX B JIUCThSIX CEHHbI

Merox 1: T XI u I'® XII1
CyMMa anIMKOHOB aHTPaILlEHOBOTO psiaa
B TepecyeTe Ha XpU30(haHOBYIO KUCIOTY
He MeHee 1,35 % (KanuOGpoBOYHBI rpaduK)

Meron 2: T'D XIII
CyMMa anIMKOHOB aHTPALlEHOBOT'O psiia B
repecyere Ha Xpu30(haHOBYIO KUCIOTY HE MEHee
1,35 % (ynenbHbIi TOKa3aTellb MOTJIOIEHMST)

Merton 3: EBponeiickas hapmakormnest
CyMMa THIPOKCHAHTPAIIEHIJTMNKO3UIOB B Iepe-
cuete Ha ceHHo3u b He meHee 2,5 %

Ilocne mpoBeneHUsI 3KCIEPUMEHTAIIBHOTO HCCIIe-
JIOBaHUsSI OBLIO YCTAHOBJIEHO, YTO PE3YJIbTaThl UCITHITA-
HUi1 00pa3LIOB JIMCTbEB CEHHBI (Ta0J1. 4) MPU UCTOIb30-
BaHWM MeTOMa 3 TOUYTH Ha 25 % BbIlle, YeM pe3yJIbTaThl,
noJiydeHHbIe MeTogaMu 1 u 2.

BrIssBICHHBIC pa3IMIMsa CBSI3aHBI C METOMXUKOI
MPOOOITOATOTOBKH, CITOCOOOM pacdyeTa M BHIOpaHHOM
IUIMHOM BOJIHBI, IIPA KOTOPON OMNpEeneasaeTCs OITUYE-
CKasl TUIOTHOCTb MCIIBITYeMOro pacTBopa. Ilpu ucross-
30BaHUU MeTONOB | U 2 Tpebyemast AJid MPOBEIECHUS 13-
MEpEeHUA JJTMHA BOJHBI cocTaBisieT 523 um. [lpu sTom
(hakTMYECKM TIONYJICHHBIM B MCIIBITAHUM MaKCHUMYM
TOTJIOLIEHUS UCITBITYEMOT'O pacTBOpa COCTaBUII 527 HM
(puc. 4). Ilpu ucrnonb3oBaHUU MeToa 3 IJIsI TpOBeEe-
HUSI U3MEPEHUI ycTaHOBJEHa JJIMHA BOJHBI 515 HM,
YTO COOTBETCTBYET (DAKTUIECKU TMOJTYIEeHHOMY B UCITbI-
TaHUU MaKCUMYMY TTOTJIOIIEHUST NCITBITYEMOTO PaCTBO-
pa — 514 uM (puc. 5).

3AKNIIOYEHUE

IIpoBeneHa cpaBHUTENTbHAsI OIICHKA METOIOB KO-
JIMYECTBEHHOI'O OIIpEe/IeHUs aHTPaLIEHIIPOU3BOAHBIX
B JIPC u JIPIT KpymmHs! oibXoBUIHOM Kopa U CeHHBbI
JIUCThSI. YCTAaHOBJIEHO, YTO MPU pa3pabOTKe METOIMKU
I'd XIIT OC.2.5.0021.15 g KOIMISCTBEHHOTO OITpe-
JeJCHUST CYMMBI aHTPATIMKO3UIOB KpyIIMHEBI OJIBXO-
BUIHOI KOPBI B MepecueTe Ha MIIOKOMPaHTyINH A He
OBUIM YYTCHBI ClIeayIonIne (haKTOphl: BEIOOP Hambolee
TMOIXOMSIIEro 3KCTpareHTa IJjisl aHaju3a M HeOOXOmu-
MOCTb YBEJIMYECHUS HOPMBI COACPXaHUS CYMMbl aH-
TPAlICHITPOM3BOAHEIX B YCJIOBUSX HOBOM METOIVKH.
B xadecTBe ONTMMaJBLHOIO SKCTparcHTa MPHU aHaJIN3e
KpymmHBl 0JIBXOBUIHOM KOPBI IO JaHHON METOIUKE
apisiercst 70 % MeTaHOJI WM 3TAHOJI, HOpMa CoaepKa-
HUS aHTPALICHIIPOU3BOIHBIX MOKHA COCTaBIISITH «HE
meHee 7,0 %».

YCTaHOBNIEHO, YTO METOAMKA KOJWYECTBEHHOTO
OmpelesIcHNs] CYMMbBI aHTPALIEHIIPOM3BOTHBEIX CeHHBI
JmcthbeB 1o [P XIIT OC.2.5.0038.15 mosxHa OBITH corvIa-
coBaHa ¢ MeToauKoi EBporeiickoii (papmakorneu, a HOp-
Ma colepKaHusI JOJDKHA COCTaBISITh «He MeHee 2,5 %».

IIpu ompeneseHUM comepKaHUSI aHTPALIEHIPOU3-
BonHbix B JIPC/JIPIT 1enecoo6pa3HO B3aMeH MeTo-
IUKW C WCIOJBb30BaHMEM KaJIMOPOBOYHOrO Tpacduka,
TIOCTPOSHHOTO TT0 pacTBOpaM KOOaJIkTa XJIOpHIa, BKITIO-

JINCTbA U3MEJIbYCHHBIC

JINCTbA U3MEJIbBYEHHBIE

JIUCTbA U3SMEJIBYCHHBIC

MeToa 1 HOPMBI Hawnmenosanue JIPII; nekapcTBennas ¢popma Pesyabrar, %

CeHHBI JIUCTbS; 1,85 (RSD = 1,9 %)

CeHHBI JIUCThS;

JIMCTbA MMOPOIIOK 1’98 (RSD = 2’1 %)

CeHHBI JINCThS, 1,84 (RSD = 1,9 %)

CeHHBI JIUCThS;

JINCThST MOPOIITOK 197 (RSD =2,1 %)

CeHHBI JIUCTbS; 2,50 (RSD = 2,9 %)

CeHHBI JINCThS;

2,60 (RSD = 2,7 %)
JIMCTHA ITOPOIIOK

A

oS

8-

6- i 527,00, 0311
\ ‘
|

0,4- 1%

0

T T T i 1
200 300 400 500 600 700 800
OnuHa BosHbl (HM)

Puc. 4. Cnekmpui ucnvimyembix pacmeopos AUcmbes ceHHbl (npo-
bonodeomosxa no memodam 1 u 2, napasnesvHoie npodvt)

A 1,54

\ 514,00, 0,298

1,01 |

0,0 . : - : ——

200 300 400 500 600 700 800
OnuHa BosHbl (HM)

Puc. 5. Cnexmpbi uchvimyemulx pacmeopos AUcmves ceHtbl (npo-

bonodeomoexa no memody 3, napaniensvhvie npoowt)

YaTh METOOWKH, ITPEeayCMaTPUBaIOIIe UCIIOJIb30BaHNE
VIETbHBIX TTOKA3aTeIei MOTIOMICHNS CTAaHIAPTHEIX 00-
paslioB, KOTOPbIE COOTBETCTBYIOT IIPUCYTCTBYIOLIMM
B CBIpbE aKTMBHBIM BELIECTBAM — IITIOKOMPAHTYJINH A,
ceHHo3ua b.
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Baaronaproctu. PaGora BeImoTHEHA B paMKaX TOCyIapCTBeH-
Horo 3amanuss PI'BY <«HIIDCMII» MunsnpaBa Poccun
Ne 056-00023-18-02 Ha mpoBeacHME NPUKIATHBIX Hayd-
HBIX MCCIIeAOBaHUM (HOMep rocymapcTBeHHoro yueta HUP
AAAA-A18-118021590049-0).

Kondymkr nntepecoB. ABTOpBI 3aBJISIOT 00 OTCYTCTBUU KOH-
(JIMKTa UHTEPECOB, TPEOYIOLIETO PaCKPBITUS B JAHHOI CTaThe.

Laxatives are a widely used group of medicines that
help resolve digestive system disorders. Laxatives used in
medical practice include chemicals and herbal medicinal
products containing anthracene derivatives [1, 2].

Pharmacopoeias describe the spectrophotomet-
ric method for anthracene derivatives determination in
herbal substances and herbal medicinal products [3]. This
method has a number of variations that share a common
sample preparation algorithm: extraction — hydrolysis
and oxidation — re-extraction resulting in the formation
of coloured phenolates. The State Pharmacopoeia of the
USSR, X and XI editions (SPh X and XI, respectively)
and the State Pharmacopoeia of the Russian Federation,
XIII edition (SPh XIII) include the modified Auterhoff’s
method for quantitative determination of the total con-
tent of anthraglycosides expressed as istizin (1,8-dihy-
droxyanthraquinone) in frangula bark. The method is
based on hydrolysis of glycosides and extraction of an-
thracene derivatives with glacial acetic acid performed
simultaneously'-2,

When this method was replaced in the SPh III by
a procedure of determination of total anthraglycosides
expressed as glucofrangulin A which is similar to the
methods described in the European Pharmacopoeia and
British Pharmacopoeia, the limits for active substance
content were not increased to meet the norms established
by the foreign pharmacopoeias. This might be fraught
with appearance of low quality herbal substances and
herbal medicinal products in the market.

Other types of assays for anthracene derivatives de-
termination, such as chromatospectrophotometry, or
densitometry are rather uncommon [4, 5].

The aim of the study was to compare different
pharmacopoeial methods of quantitative determina-
tion of anthracene derivatives, and established limits
for the active substance content, and to analyse the
possibility of adjusting the limits based on the test
method used.

To achieve this aim the following objectives had to
be addressed:

- analysis of Russian and foreign pharmacopoeial
requirements for determination of anthracene deriva-
tives in laxative herbal substances and herbal medicinal
products;

- systematisation of obtained data and conducting
a comparative experimental study to determine optimal
assay conditions and respective limits consistent with the
anthracene derivatives extraction method being used.

State Pharmacopoeia of the USSR. XI ed. Moscow: Meditsina; 1990.

L T

State Pharmacopoeia of the Republic of Belarus. V. 2. Minsk; 2008.

MATERIALS AND METHODS

The Russian Pharmacopoeia includes monographs
on several types of herbal substances containing anthra-
cene derivatives. Two of them, which are most widely
used in medical practice, were included into the study:
frangula bark and senna leaves.

Samples of herbal substances and herbal medicinal
products analysed in the study included:

- frangula bark, 2 batches (fragmented bark and pow-
der);

- senna leaves, 2 batches (fragmented leaves and
powder).

Three parallel analyses were performed for each
sample, and the obtained results were used to calculate
the relative standard deviation (RSD).

Equipment:

- Varian Cary 100 spectrophotometer, Binder ED53
oven, Mettler Toledo XPE205DR analytical balance,
Julabo TW-12 water bath.

Quantitative determination of anthracene derivatives
in frangula bark and senna leaves was performed using
the assay methods described in the SPh XI, SPh XIII,
and foreign pharmacopoeias®*>*,

RESULTS AND DISCUSSION

The first stage of the study involved comparative
analysis of the pharmacopoeial assay methods used for
determination of anthracene derivatives in frangula bark.
The results are given in table 1.

The «Frangula bark» monograph included into the
SPh XIII (FS.2.5.0021.15) describes two methods of an-
thracene derivatives determination, and the limits for an-
thracene derivatives content are the same for both these
methods irrespective of the sample preparation proce-
dure used. It states that both the total content of anthra-
glycosides expressed as istizin which is determined using
the modified Auterhoff’s method, and the total content
of anthraglycosides expressed as glucofrangulin A which
is determined after anthracene derivatives extraction
from the raw material with 80 % ethanol — have to ac-
count for not less than 4.5 %.

The European Pharmacopoeia method of anthra-
cene derivatives determination in frangula bark includes
anthracene derivatives extraction from the raw material
with 70 % methanol, and the content is minimum 7.0 %
of glucofrangulins expressed as glucofrangulin A. Ac-
cording to literary sources the alcohol solution concen-
tration of 70 % is the optimal one for extraction of fran-
gula anthracene derivatives, as it allows for maximum
extraction of the test substances [6].

Methods 1, 2 and 3 (table 1) differ in the reference
standards used. Method 1 involves calculation of anthra-
cene derivatives expressed as istizin using a calibration
curve for optical density of cobaltic chloride solutions

State Pharmacopoeia of the Russian Federation, XIII ed. V 1-3. Moscow; 2015.

European Pharmacopoeia. 9th ed. Strasbourg; 2017. Available from: http://online.edgm.eu/EN/entry.htm
British Pharmacopoeia. London; 2016. Available from: http://pharmacopoeia.com/downloads/bp/2016
United States Pharmacopeia. 39th ed. 2016. Available from: http://www.uspnf.com/uspnf
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with different concentrations. Methods 2 and 3 rely on
specific absorbance values for the glucofrangulin A refer-
ence standard.

At the second stage an experimental study was car-
ried out that compared the results of determination of
total anthracene derivatives performed simultaneously
for two samples of frangula bark (fragmented bark and
powder) by methods 1, 2, and 3 which were chosen fol-
lowing analysis of data in table 1. The obtained results are
given in table 2.

The extraction of bioactive substances from herbal
substances/herbal medicinal products is a complex process
which depends on the combination of properties of a par-
ticular raw material and extraction solvent: wettability, ab-
sorbance, diffusibility, desorption characteristics, etc. [7].

The comparison of the results of frangula bark test-
ing by three methods (table 2) demonstrated inconsistent
quality of the test samples in terms of the total content
of anthracene derivatives expressed as istizin. The results
of determination of the total content of anthraglycosides
expressed as glucofrangulin A by methods 2 and 3 showed
some variation. The values obtained with method 2 were
lower than those obtained with method 3. This can be
accounted for by different concentrations of the water-
alcohol mixture used as extraction solvent.

It was also shown that the use of cobaltic chloride as
an indirect reference standard (method 1) could increase

H. 1. AuToHoBa 1 ap.
N. P. Antonova et al.

measurement error associated with the discrepancy be-
tween absorption maxima of the test and reference so-
lutions. The absorption maxima of the alkali-ammonia
solutions of frangula bark anthraquinones obtained by
method 1 occur at 531 £ 3 nm (fig. 1).

The absorption maxima of the cobaltic chloride re-
ference solutions do not coincide with those of the test
solution and occur at 510 + 2 nm (fig. 2).

According to method 1 the optical density of the test
solution is measured at 540 nm, and the optical density of
cobaltic chloride solutions is measured at about 530 nm,
which may give rise to inaccurate results. Replacing co-
baltic chloride with istizin (methyl chrysazin) as a refe-
rence standard is not feasible now since the latter is not
available on the market.

The actual absorption maxima of solutions of an-
thraglycoside phenolates contained in frangula bark and
obtained using methods 2 and 3 fall within the range of
509 = 3 nm (fig. 3). According to methods 2 and 3 the
optical density of the test solution is measured at 515 nm,
which is associated with a smaller measurement error
than that characteristic of method 1.

A similar comparative study was carried out for as-
says that are used to determine anthracene derivatives in
senna leaves. The results are given in table 3.

The «Senna leaves» monograph included into the
SPh XIII (FS.2.5.0038.15) describes two ways of deter-

Table 1. Comparison of the pharmacopoeial assay methods used for determination of anthracene derivatives in frangula bark

Test method Group of substances to be determined Wavelength

Total content of anthraglycosides expressed as

SPh XI and SPh XIII Photocolorimetry istizin — NLT 4.5 % (the modified Auterhoft’s 540 nm
method), Method 1
Total content of anthraglycosides expressed as
S Ll S LTI glucofrangulin A — NLT 4.5 %, Method 2 218
State Pharmacopoeia of the Spectrophotomet Total content of glucofrangulins expressed as 515 nm
Republic of Belarus pectrop 24 glucofrangulin A — NLT 7.0 %
- 5 Total content of glucofrangulins expressed as
British Pharmacopoeia Spectrophotometry glucofrangulin A — NIT 7.0 % 515 nm
. Total content of glucofrangulins expressed as
European Pharmacopoeia Spectrophotometry glucofrangulin A — NLT 7.0 %, Method 3 515 nm
. : Total content of hydroxyanthracene derivatives
(7
o United States Pharmacopoeia Spectrophotometry expressed as cascaroside A — NET 7.0 % 515 nm
(&)
= Table 2. Results of comparative quantitative determination of total anthracene derivatives in frangula bark by three different
=< methods
—
<z: Method and limits Medicinal product; dosage form Result, %
[T .
= Method 1: SPh XI and SPh XIII Frangula bark; 4.1 (RSD = 2.9 %)
=) (the modified Auterhoff’s method) fragmented bark
~ Total content of anthracene derivatives expressed Franculabark:
L ant gula bark; _
= as istizin — NLT 4.5 % powdered bark 4.4 (RSD = 2.6 %)
—
<t Frangula bark; _
o Method 2: SPh XIIT fragmented bark 7.2(RSD = 1.4 %)
(o) Total content of anthraglycosides expressed as - ——
3 glucofrangulin A — NLT 4.5 % rangula bark; -
= powdered bark 7.2(RSD =0.8 %)
=
= Frangula bark; _
= Method 3: European Pharmacopoeia fragmented bark 8.0 (RSD = 0.6 %)
— Total content of anthraglycosides expressed as - —
= glucofrangulin A — NLT 7.0 % rangula bark; —
S powdered bark 8.6 (RSD =17 %)
BenomocTtn Hay4Horo LeHTpa aKcnepTv3bl CpeacTB MeaULUMHCKOro npuMerenns 2018. T. 8, N2 4
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Fig. 1. The spectra of the frangula bark test solutions (sample
preparation performed according to method 1, replicates)
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Fig. 2. The spectra of the indirect reference standard solutions —
cobaltic chloride 2.5 mg/ml, 5.0 mg/ml, 7.5 mg/ml, 10.0 mg/ml,
12.5 mg/ml, 15.0 mg/ml, 17.5 mg/ml, 20.0 mg/ml, 22.5 mg/ml,
25.0mg/ml, 27.5 mg/ml, 30.0 mg/ml (method 1)

mination of the total content of anthracene aglycones
expressed as methyl chrysazin. The first method involves
calculation using a calibration curve for optical density of
cobaltic chloride solutions with different concentrations
(method 1). The other method allows for calculations

| @
| &
i o
\ g
\ 8
\
14 \.V \
200 300 400 500 600 700 800

Wavelength (nm)

Fig. 3. The spectra of frangula bark test solutions (sample prepa-
ration performed according to method 2, replicates)

using the specific absorbance value of methyl chrysazin
at 523 nm (method 2). The European Pharmacopoeia
method determines the total content of hydroxyanthra-
cene glycosides expressed as sennoside B, and the limit is
set at no less than 2.5 %. The calculations are made using
the specific absorbance of sennoside B (method 3).

The experimental part of the study showed that the
results of senna leaves testing (table 4) using method 3
were almost 25 % higher than those obtained with me-
thods I and 2.

The revealed differences are attributed to the sample
preparation procedure, the calculation method, and the
wavelength at which the optical density of the test solution
was determined. Methods 1 and 2 require measurements
to be made at 523 nm, and the actual absorption maxi-
mum obtained for the test solution was 527 nm (fig. 4).
Method 3 requires measurements to be made at 515 nm,
and this is very close to the actual absorption maximum
obtained for the test solution — 514 nm (fig. 5).

CONCLUSION

The study reported in this paper compared the assay
methods used for determination of anthracene derivatives
in herbal substances and herbal medicinal products —
frangula bark and senna leaves. It was demonstrated that
the SPh XIIT monograph FS.2.5.0021.15 was elaborated
without due regard to a number of factors essential

Table 3. Comparison of pharmacopoeial assay methods used to determine anthracene derivatives in senna leaves

Test method Group of substances to be determined Wavelength

Total content of anthracene aglycones expressed as methyl

SPh XI and SPh XIII Spectrophotometry chrysazin — NLT 1.35 % (methods 1 and 2) 523 nm
Stat(la2 sl?ﬁtr)lllil(?g(f)%%fl:;%)sf the Spectrophotometry Content of hygégﬁzgg?%ﬁnﬁ %%lcz(.)gi(;gs expressed as 515 nm
British Pharmacopoeia Spectrophotometry Content of hyggggzggggffnﬁill}’?gi%es expressed as 515 nm
European Pharmacopoeia Spectrophotometry Contentsglflgz(siirggy;n_thﬁa&e“nze. Sg%cgii;isbzxg)ressed as 515 nm
Unite(i) géailetle(sgélg;maco— Spectrophotometry Total contentazfcgzg;?(fgfizrétgrai:%li ]Qezr.i;/ao/tgves expressed 515 nm
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Table 4. Results of comparative quantitative determination of total anthracene derivatives in senna leaves

Method 1: SPh XI and SPh XIII
Total content of anthracene aglycones expressed
as methyl chrysazin — NLT 1.35 % (calibration
curve)

Method 2: SPh XIII
Total content of anthracene aglycones expressed
as methyl chrysazin — NLT 1.35 % (specific
absorbance value)

Method 3: European Pharmacopoeia
Total content of hydroxyanthracene glycosides
expressed as sennoside B — NLT 2.5 %

A

0,8- \
l
|

iR

527,00, 0311

0,4- "X
0,2 \
T T - s ‘:,%:—'-——.‘—n/,_:‘:_A
200 300 400 500 600 700 800

Wavelength (nm)

Fig. 4. The spectra of senna leaves test solutions (sample
preparation performed according to methods 1 and 2, replicates)

for determination of the total content of frangula bark
anthraglycosides expressed as glucofrangulin A, i.e. the
choice of the optimal extraction solvent and the need to
increase the limits for the total anthracene derivatives given
the conditions of the new test procedure. The optimal
extraction solution for testing frangula bark using this
method is 70 % methanol/ethanol, and the anthracene
derivatives content should be «no less than 7.0 %».

It was demonstrated that the assay method used
for determination of the total content of anthracene
derivatives in senna leaves according to the SPh XIII
monograph FS.2.5.0038.15 should be brought in line
with the European Pharmacopoeia method, and the
content should be «no less than 2.5 %».

Determination of anthracene derivatives in herbal
substances or herbal medicinal products should not
be based on the calibration curve for cobaltic chloride
solutions, instead it should include methods relying on
specific absorbance of reference standards corresponding
to the active pharmaceutical ingredients present in the
herbal substances — glucofrangulin A and sennoside B.

Method and limits Medicinal product; dosage form

Senna leaves;

fragmented leaves 1.85 (RSD = 1.9 %)

Senna leaves;

powdered leaves 1.98 (RSD = 2.1 %)

Senna leaves;

fragmented leaves 1.84 (RSD = 1.9 %)

Senna leaves;

powdered leaves 1.97 (RSD = 2.1 %)

Senna leaves;

fragmented leaves 2.50 (RSD =2.5 %)

Senna leaves;

powdered leaves 2.0 (RSD =2.7 %)

A 1,54

\
\ §14,00.0,298
|

0,5+

0,0 T T T e —— \
200 300 400 500 600 700 800
Wavelenath (nm)

Fig. 5. The spectra of senna leaves test solutions (sample
preparation performed according to method 3, replicates)
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