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Pesiome

BBepgeHue. Kypkyma anunHHaa (Curcuma longa L.), n3BecTHaa Kak creuua 6narogapA CBOMM OUONOTMYECKM aKTUBHbLIM
KOMMOHEHTaM (KYpPKyMUHOVAAM), NpefcTaBnseT coboi He TONbKO LeHHOe NIeKapCTBEHHOE Chipbe B TPAAULMOHHOWN UHANACKON
MeZuLMHE, HO U NepCrneKTUBHLIA KOMMNOHEHT ANA pa3paboTKu coBpemeHHbiXx dapmMaueBTUUECKUX npenapatoB. KypKymMuH
paccMaTpurBancA Kak OAVH 13 NOTEHLUMaNbHBIX KOMMNOHEHTOB cxeMbl ieueHrss COVID-19 6narogapa CBOMM NPOTUBOBOCMANMTENbHBIM
U MMMyHOoMoAynupylowmnm ceonctBam. Cbipbe KypKymbl AJIMHHON BKNloYeHO B WHAwnicKylo, AlopBeanyeckyto, Kutanckyio,
AnoHckylo, AMepurKaHcKytlo TpassHyto, EBponelickylo n bpuTaHckyio dapmakoneun. B HacToswwee BpemA pa3paboTaH NpoekT
dapmakonerHo ctatbu ana lfocypapcTBeHHoN dapmakonen Poccuinickon Depepaumm XV mn3paHua. OgHako B HEM OMMCaHO
TONbKO UenbHoe cbipbe Curcuma longa L. TOCKONbKY Ha OTeYeCTBEHHbI $apMaLeBTUYECKUIA PbIHOK MOCTyMnaeT 4acTo
n3mesibYeHHOe Cbipbe, aKTyanlbHO M3y4eHne NoKasaTtenen NoAINHHOCTY C UCNOJIb30BaHNEM MUKPOCKOMMYECKOro Metoaa.

Llenb. BbiaBUTb MUKpOAMArHOCTMYECKNE MPU3HAKM MOPOLLIKA KOPHEBULL KYPKYMbI.

Marepuanbl u meToabl. O6bEKTOM MCCNef0BaHNA CITYXKMJIO MOPOLLKOBAHHOE Cbipbe KOPHEBWLY KypKymbl (MHAWA), peanusyemoe
Ha OTeYeCTBEHHOM pblHKe. [nA MMKPOCKOMMYECKOro aHanu3a obpasubl MPOCBETNANN KunavyeHuem B 2,5%-m pactBope
HaTpuA rMAPOKCMAA U FOTOBUAM MUKpoMpenapaThl B cooTBeTcTBUM ¢ TpeboBaHmamu ODC.1.5.3.0003 «MuKpockonuuecknin un
MUKPOXVIMUYECKUNIA aHaNI3 JIeKapCTBEHHOrO PacTUTENIbHOTO CbiPbA U JIeKapCTBEHHbIX CPEACTB PacTUTENIbHOrO MPOUCXOXKAEHNAY.
MwukponpenapaTbl n3yyanu C NOMOLLbIO CBETOBOIro MuKpockona Leica DM1000 LED (fepmanua) npu ysennuerumax 100x n 400x.
Pe3synbtatbl m o6cyxaeHue. [poBeAeHHbI CPaBHUTENbHBIN MUKPOCKOMUYECKMIA aHann3 MOPOLKOB KYPKYMbl pPasHbIX
npoun3BoauTenein Mo3BONWA BbIABUTb O6LME [AMArHOCTMYECKME MpU3Haku (PparmMeHTbl NECTHUYHO-CETYATbIX COCYLOB,
3MIeMeHTbI ANNAEPMUCA, KNETKU C 3GUPHBIMU MacsiaMy 1 KpaxmasibHble 3epHa), KOTopble COOTBETCTBOBANM dbapMakoneiHbiM
TpeboBaHuAM. OfHaKo 6blIM OBHApY»KeHbl 1 pasnNMuuA: B KonnyecTBe CNIoéB NpobKu (0T 4 fo 7), pa3mepax NapeHXMMHbIX
KneTok (gnuHa 54,30-302,38 MKM; wupuHa 45,69-273,22 MKM), KNeTOK C Kpaxmanom (gmameTp 72,59-121, 20 MKM), a Takxke
B HA/IMUMN TPUXOM.

3aknioueHume. BbiABneHbl XapakTepHble MPU3HAKM KOPHEBULY KYPKYMbl AJVHHOWN, M3MeNbYeHHbIX A0 COCTOAHWA MOPOLUKA.
lpoBefAeHHbI KOMNYECTBEHHbIM aHanu3 MUKPOAMArHOCTMYECKUX MPU3HAKOB CbipbA MO3BONUA ONPeAenvTb pasnmyuna B
KonuyecTBe C/I0eB NPOOKYM, pasmepax NapeHXMMHbIX KIETOK M KNIETOK C KpaxMasiomM. YCTaHOBMEHO, UTO Cbipbe XapaKTepu3yeTca
HanMumem oOTAenbHbIX GparMeHTOB, XapaKTepHbIX ANA LEeNbHOro CbipbA (NeCTHUYHO-CeTYATbIX COCYAOB, MHOTOCIONHOWN
NPo6KK, KNETOK C OpaHXeBbIM COAEPKUMbIM, KPYMHbIX KpaxmanbHbIX 3epeH, TabnuTyaTbix OCTaTKOB anuaepmMuca u Tpuxom). Bee
HaliAeHHble NPK3HAKN COrNacyloTca ¢ TpeboBaHNAMM 3apy6exxHbIX Gapmakonei 1 MoryT ObiTb NCMONb30BaHbl ANA BKIIOYEHUA B
npoekT PpapmakoneriHo ctatby ans flocynapcteeHHol dapmakonen Poccuiickoin Gegepaumu.

KnioueBble crnoBa: MUKPOCKOMNMUA, KOPHeBULIE KYpPKyMbl AnvHHOWN, Curcumae longae rhizomata, nopoluKkoBaHHOE Cbipbe,
NeKapCTBEHHOE PacTUTENIbHOE Cbipbe

KOHGAUKT mHTepecoB. ABTOpbI AeKNapupyloT OTCYTCTBME ABHbIX U MOTEHUUaNbHbIX KOHPIMKTOB WHTEPECOB, CBA3AHHbIX C
ny6nuKaumen HacTosLLen cTaTby.
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Abstract

Introduction. Turmeric (Curcuma longa L.), known as a spice, is not only a valuable medicinal raw material in traditional Indian
medicine due to its biologically active components (curcuminoids) but also a promising component for the development of
modern pharmaceuticals. Curcumin was considered as one of the potential components of COVID-19 treatment regimens
due to its anti-inflammatory and immunomodulatory properties. Turmeric raw material is included in the Indian, Ayurvedic,
Chinese, Japanese, American Herbal, European, and British Pharmacopoeias. A draft monograph for the State Pharmacopoeia
of the Russian Federation (15th edition) has currently been developed. However, it only describes the whole raw material
of Curcuma longa L. Since ground raw material is often supplied to the domestic pharmaceutical market, it is relevant to study
the identity indicators using the microscopic method.

Aim. To identify the microdiagnostic characteristics of turmeric rhizome powder

Materials and methods. The study objects were powdered turmeric rhizomes (India) available on the domestic market. For
microscopic analysis, the samples were clarified by boiling in a 2.5 % sodium hydroxide solution and prepared as microscopic
slides in accordance with the requirements of OFS.1.5.3.0003 "Microscopic and Microchemical Analysis of Herbal Drug Materials
and Herbal Medicinal Products". The slides were examined using a Leica DM1000 LED light microscope (Germany) at
magpnifications of 100x and 400x.

Results and discussion. Characteristic features of turmeric (Curcuma longa L.) rhizomes, powdered to a fine state, have been
identified. The conducted quantitative analysis of the raw material's micro-diagnostic features revealed differences in the
number of cork layers and the sizes of parenchyma cells and cells containing starch. It has been established that the raw
material is characterized by the presence of individual fragments typical of the whole raw material (scalariform-reticulate
vessels, multilayered cork, cells with orange content, large starch grains, tabular remnants of the epidermis, and trichomes). All
the identified features are consistent with the requirements of foreign pharmacopoeias and can be used for inclusion in the
draft monograph for the State Pharmacopoeia of the Russian Federation (XV edition).

Conclusion. Characteristic features of Curcuma longa rhizome powder available on the Russian pharmaceutical market were
identified. The raw material was found to contain specific fragments typical of whole crude drug, including scalariform-reticulate
vessels, multilayered cork, cells with orange-colored contents, large starch grains, tabular epidermal remnants, and trichomes.
All identified characteristics comply with the requirements of foreign pharmacopoeias and can be used for inclusion in the draft
monograph for the State Pharmacopoeia of the Russian Federation.

Keywords: microscopy, Curcuma longa rhizome, powdered raw material, medicinal plant raw material, biologically active
substances
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BeedeHue

KypKyma AnuHHaa (Curcuma longa L) copepxut
uenbii pag OMONOrMyeckn akTUBHbLIX BeLeCTB
(KypKyMUHBI, deHon, cTeposibl, CanoHWUHbI, pnaBoHoUbI,
OUTUHOBAA KNCNOTA, ankanoudbl), 3a CYET KOTOPbIX 0O-
nagaeT MOLUHbIM MPOTUBOBOCMANMTENIbHLIM, 06e360/1-
BalOWMM, aHTUOKCUAAHTHbLIM, aHTUCENTUYECKUM, Be-
TPOrOHHbIM, XETYEFOHHbIM, 3AaXXMUBAAIOWUM [ENCTBUEM,
ynyuJliaet obMeH BeLecTB, CnocobCTBYeT ycBoeHuo 6en-
Ka, cTtumynupyet sputponoe3 [1]. Ocobyio LeHHOCTb
NPeACTaBnAT KYPKYMUHOUbI, KOTOPbIE AenaloT 3TO pac-
TEHUE MepCrneKkTVBHbIM CbipbeM Ans pa3paboTkn dap-
MaLeBTMYecKnx npenapaTtos [2]. B yacTHOCTM, KypKyMWUH
paccmaTtpuBanca B KayecTBe MOTEHUManbHOro KOMMOo-
HeHTa ANns BKIoYeHuA B cxembl nevyeHnss COVID-19 6na-
rofjapa ero cnocobHOCTM MOAYNMPOBaTb UMMYHHbIV OT-
BeT W NoAaBNATb BocnanexHue [3, 4].

KypkymMa HaxoOuT LUMPOKOE MpUMEHEHWe B Tpaau-
LIMOHHBIX MEAULIMHCKMX MPaKTUKax pa3HbIx CTpaH. B vacT-
HOCTW, B alopBefe OHa WCNoJb3yeTcA B NeyYeHUun npo-
CTyAHbIX 3aboneBaHuii, a Takke OGonesHel nuweBapu-
TEeNbHOW M penpofykTueHow cuctem [5]. Coipbe moxeT
6bITb MCMONb30BaHO KakK HEMoCPeACTBEHHO B BuUAe MNo-
pouwKa, Tak U B COCTaBe alopBefnyecknx npenapaTos
(«XapuppakxaHp», «Xapugpagun xputa» n «Xapmgpa
YypHa»). OCHOBHbIMW permoHamm BblpalyMBaHUA Kyp-
Kymbl aBnAaTca MHaua, Kutan, ctpaHbl tOro-BoctouHon
A3nn n JlatnHckon Amepuku [6]. Cbipbe KypKyMbl AfVH-
Hol BxoguT B WHAawmiickyt', Alopeeanueckyto?, Kutaii-
ckyto®, AnoHckyto?, AMepurKaHCKylo TpassHyto®, EBponen-
cKyt0® n bputaHckyto” dapmakoneun.

"Indian Pharmacopoeia. 9th ed. Vol. Ill. Ghaziabad: Mi-
nistry of Health and Family Welfare; 2022. P. 4143-4145. Avai-
lable at: https://www.indianpharmacopoeia.gov.in. Accessed:
10.09.2025.

2 Ayurvedic Pharmacopoeia of India. Vol. I. New Delhi: Mi-
nistry of Health and Family Welfare, Department of AYUSH;
2016. P. 60-61. Available at: https://www.ayurveda.hu/api/
english-API-1.pdf. Accessed: 10.09.2025.

3 Pharmacopoeia of the People’s Republic of China. Vol.
la. Beijing: Chinese Pharmacopoeia Commission; 2020.
P. 233-234. Available at: https://cisema.com/en/chinese-
pharmacopoeia-2025-implementation-guidelines.  Accessed:
10.09.2025.

*The Japanese Pharmacopoeia. 18th ed. Tokyo: Pharmaceu-
ticals and Medical Devices Agency; 2021. p. 1382-1387. Avai-
lable at: https://www.pmda.go.jp/english/rs-sb-std/standards-
development/jp/0029.html. Accessed: 10.09.2025.

*Upton R,, [et al.], editors. American Herbal Pharmacopeia:
Botanical Pharmacognosy - Microscopic Characterization of
Botanical Medicines. 2011. p. 339-341. Available at: www.
herbal-ahp.org/ Accessed: 10.09.2025.

6 European Pharmacopoeia. 11th ed. (11.0). Strasbourg:
European Directorate for the Quality of Medicines & Health-
Care; 2022. p. 1400-1500. Available at: https://pheur.edgm.eu/
home. Accessed: 10.09.2024.

7 British Pharmacopoeia. Vol. IV. London: British Pharmaco-
poeia Commission, Medicines and Healthcare Products Regu-
latory Agency (MHRA); 2022. p. 2022-2023. Available at: https://
www.pharmacopoeia.com/ Accessed: 10.09.2025.

Ha poccuiickuii pblHOK pacTeHue nocTynaeT npe-
NUMYLLEeCTBEHHO 13 HAMM B BMAE NOPOLIKA, LenbHbIX
kopHeBuw nnu bA («3Kokypmakc», «Xapugpa», «Kap-
TUNOKC»). IMeHHO ncnonb3oBaHWe B BMAE HATUBHOMO
npofykta (nopoluka) obycnaenvsaeTr HeobXxoaMMOCTb
TWATEeNbHOMN OUEHKN MNOANIMHHOCTA Cblpbf, MOCKOSb-
Ky €ro XapakTepUCTUKN MOTYT 3HAUUTENTbHO MEHATbCA
B 3aBMCMMOCTM OT pervoHa npowmspacTaHua, yCloBuUI
KyNbTUBUPOBAHWSA, CMOCOOOB 3arOTOBKU 1 BO3MOXHOW
danbcudpurkaymm.

B HacTosee Bpema nofrotosBneH npoekr® papma-
KonerHomn cTatbu anA lFocypapcTBeHHoW dapmakoneu
(Fr®) PO XV uzpganusa. OgHako B HEM OMKWCAHO TOJNIbKO
uenbHoe cbipbe Curcuma longa L. Mockonbky Ha dap-
MaLeBTUYECKMIA PbIHOK MOCTYMNaeT 4YacTo M3MeNibYeH-
HOoe cbipbe, aKTyalbHbIM ABNAETCA U3yyeHMe MokKasare-
nen NOAIMHHOCTM C MCMONb30BaHMEM MUKPOCKOMuYe-
CKOro metofa.

Mamepuansi u Memoobi

O6bekTamn nccnefoBaHVA Cnyxunu obpasubl no-
POLUKOBaHHbIX KOPHEBML, KypKyMmbl AnuHHon (Curcuma
longa L.) pa3Hbix npousBogutenen (Subhash, NHgusa, -
obpazey 1 n Anjilika Ayurvedic Center, NHgna, - o6-
pasey 2), peannsyemble Ha OTEYECTBEHHOM pblHKe. U3
Kax[oro obpasua cbipbsi rotoBunn ot 10 no 15 mMukpo-
npenapaTtoB, KOTOpble 3aTeM AeTafbHO M3yyanu Moj
MUKPOCKONOoM. MUKPOCKOMNYECKNA aHann3 npoBoanIn
B COOTBETCTBUN C TpeboBaHuAmn ODC.1.5.3.0003 «Muk-
POCKONMUYECKUIN N MUKPOXMMWYECKUI aHanu3 fiekapcT-
BEHHOro PacTUTENbHOrO CbipbA U NEKapCTBEHHbIX CPEACTB
pacTuTenibHoro npovicxoxaenus» O PO XV°. [na obHa-
pyXeHna Kpaxmana wucnonb3oBanu 0,005 M pactBop
noga. Mukponpenapatbl M3y4yanu C WCNONb3OBaHWEM
CBeTOBOro MuKkpockona Leica DM1000 LED (lepmaHus)
npu ysennyenmax 100x n 400x.

Pe3synemamel u o6¢cyx0eHue

AHanu3 moHorpaduin nokasan, YTo KypKyma BKJIO-
yeHa B COCTaB BOCbMM dpapmakoneil pasHbix cTpaH (Tab-
nmua 1). O6wumn  dapmakonernHbIMM  MUKPOCKOoMnYe-
CKAMW XapaKTepuUCTMKaMmn LEeNbHOro CbipbA ABAAIOTCA:
MHOrOC/IOMHasA NPO6Ka, TOHKOCTEHHbIE OKPYrible MapeH-

8 KypKyMbl AJIMHHOW KOpHeBULa: MPOEeKT oblieil cTaTbu
ana TocypapctBeHHon dapmakonen Poccuiickon Qepepauun
XV u3panua. JoctynHo no: https://pharmacopoeia.regmed.ru/
pharmacopoeia-projects/izdanie-15/kurkumy-dlinnoy-korne
vishcha/?vers=64118&ysclid=mfmjonkp5f221721540.  Ccbinka
aKkTMBHa Ha 10.09.2025.

°00C.1.5.3.0003.15 «MWKPOCKOMUYECKNA 1 MUKPOXMMU-
YeCcKUid aHann3 NIEKapCTBEHHOIO PacTUTENbHOMO CbipbA U Jie-
KapCTBEHHbIX CPEACTB PacTUTENbHOIO MPOUCXOXAeHUA». [loc-
TynHo no: https://pharmacopoeia.regmed.ru/pharmacopoeia/
izdanie-14/1/1-5/1-5-3/tekhnika-mikroskopicheskogo-
i-mikrokhimicheskogo-issledovaniya-lekarstvennogo-
rastitelnogo-syrya-i-lI/?ysclid=mawsxn43hc660819880/ Ccbinka
aKkTMBHa Ha 10.04.2025.
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XUMHble KNeTKN (HEKOTopble coepaT KYpPKyMUHouUabI),
COCyAbl C CeTyaTbiM, JIECTHUYHBIM WX KONbLEBbIM Y30-
pom, 3drpomMacivuHble KNeTKM U KpaxmasbHble 3epHa.
SHpogepma M3 TaHreHTaNlbHO BbITAHYTbIX KNETOK yKasa-
Ha Tonbko B Tpex dapmakonesx (MO PO XV, AmeprKaH-
CKOW TPaBAHOMN 1 AANOHCKOW), @ TPUXOMbI — NULLb B NPOEK-
Te gna FO PO XV.

Ta6nuua 1. CpaBHUTENbHAA XapaKTepuncTuka
dapmakoneliHbIx aHaTOMO-A4NarHOCTUYECKUX NPU3HAKOB
LieNIbHbIX KOPHEBULLY KYPKYMbl

Table 1. Comparative characteristics of pharmacopoeial
anatomical-diagnostic features

Analysis and standardization of medicinal plant raw materials

Kak M LeNnbHOro, octalTca 3PpMpomMacivyHble KNeTKW,
OKpyrnible MapeHXMMHbIe KJeTKW, ceTyaTble cocyabl ”
MHOroc/ionHas npo6bka. OgHaKo AONOJSIHUTENbHbIE MpPU-
3HaKu BapbupyloT: bputaHckaa n AnoHckaa dapmako-
nen BK/OYAIOT MHOFOYrofibHble KNEeTKU 3Nuaepmuca;
TPUXOMbI yKa3aHbl BO BCex dhapMaKOMenHbIX CTaTbAX,
Kpome cTaTeli EBponeiickon dapmakonen.

Ta6nuua 2. Mukpockonuueckue npusHakm
nopoLkKa KypKymbl B ueTbipex ¢papmakonesnx

Table 2. Microscopic features of turmeric powder
in four pharmacopoeias

of whole turmeric rhizomes ®apmakones
Pharmacopoeia
(Mapmakones
. N
Pharmacopoeia N I
< MpusHak ~N 8 8 -
N m Feature P2 ~N - S
MpusHak N - S |RS| 8| « N = - N
N s .| N N a 5 [
Feature Q| 8 QIS=| o | o 0 a a2 =
- N - X < N [ .
2| o | Elen| 3| > £
< | T |0 |ex=| & |7
e5| S5
= Snngepmmc
. . + - - +
Epidermis
Snngepmnc
Epidermis * * * * + - CeKpeTopHble KneTku
C Macnom
Mpo6ka ‘ . + + + +
+ + + + + + Oil-containing secretory
Cork
cells
Kopa
+ + + + + + CeTyvatble
Cortex
WS NOPUCTbIE COCy bl
. . + + + +
SHpogepma Reticulate or pitted
) - - - + + +
Endodermis vessels
CocyaucTble nyuku
A Y + + + + + + Maperxuma + + + +
Vascular Bundles Parenchyma
Tpuxombl B B _ + _ B Tpuxombl + + +
Trichomes Trichomes
SdmpomacnnyHbie Mpobka + + + +
KNeTKu + + + + + + Cork
Essential Oil Cells
KpaxmasnbHble 3epHa
: + + + +
KpaxmasnbHble 3epHa Starch Grains
. + + + + + +
Starch Grains
MapeHXMMHbIE KIIETKM nplflmeqamne. BP - bputaHckasi dapmakones; Ph.Eur 11 -
C KypKyMUHOMAAMMN N N N N .\ .\ EBponeiickas ¢apmakonea 11 usgaHua; JP - AnoHckaa ¢ap-
Parenchyma cells with MaKomes.
curcuminoids Note. BP - British Pharmacopoeia; Ph.Eur. 11 — European

MpumeuaHune. APl - Aopeegmnueckas dapmakones; IP —
WHpguinckaa dpapmakonen; Chp - Kutaiickaa dapmakones; O
P® - NocypapctBeHHaa dapmakonesa Poccuiickon Qepepauun;
USP-NF - AmepukaHckas TpaBsHaa ¢apmakones; JP — AinoHcKas
dapmakones.

Note. APl - Ayurvedic Pharmacopoeia; IP - Indian Phar-
macopoeia; ChP - Chinese Pharmacopoeia; SP RF - State
Pharmacopoeia of the Russian Federation; USP-NF - Uni-
ted States Pharmacopeia — National Formulary; JP — Japanese
Pharmacopoeia.

MuKpocKonuueckne npusHaku MopoLlKa KypKyMbl
OMnucaHbl TONIbKO B YeTbipex dapmakonesx (tabnuvua 2).
OCHOBHbIMU XapaKTepUCTUKaMN U3MENbUYEHHOTO Cbipbs,

Pharmacopoeia (11th Edition); JP - Japanese Pharmacopoeia.

AHanun3 dapmakoneriHbiXx METOAUK BbIABU Hanuune
pasnuumii B npoueaypax MNOArOTOBKU CbipbA K MUKPO-
cKonmyeckomy aHanusy (Tabnuua 3). Pasnuyatotca BKIto-
vallme KUAKOCTU 1 peaKkTuBbl Ana uaeHTudmKaumm
Kpaxmana, MMrHWH, WHYJIMH, a Takke 3UPHbIE U XNPHble
Macna v nonmcaxapugbl.

Ha cnepytowem stane uccnenosaHna 6bi10 M3yyeHo
MOPOLLKOBaHHOE Cbipbe KYPKYMbl Pa3HbIX MPOU3BOAM-
Tenen. lopoWwKn npencTaBnsanM cobo OfHOPOAHYIO
MEeNKOAMCNEPCHY MacCy OT XelToro [0 OpaHXeBOro
LBeTa, NPOXOAALLYD CKBO3b CMTO C OTBEPCTUAMMK pa3-
mepom 0,1 MM, C rOpbKOBATbIM BKYCOM (PUCYHOK 1).
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LiBeT n 3anax MOPOLWKOB BapbupoOBanu Ana pas-
HblX 06pa3uoB. MIHTEHCMBHaA OKpacka MOPOLKOBOro
Cbipbsi  3aTPYAHAET MUKPOCKOMUUECKY wuaeHThdrKa-
LU0 AUArHOCTUYECKMX NpU3HaKkoB. [nA peweHnsa 3Ton
npob6nembl pa3paboTaH mMeTog NPOOGOMNOArOTOBKU, BKIILO-
YaoLWUN ONTUMM3ALMIO KOHLIEHTPALUN LWENOYHOro pacT-
BOpa U BpemeHu NpocBeTneHus. Hanbonee spdpektus-
HOWM OKa3anacb MeToAMKa KpaTkoBpemeHHoro (30-60 c)
KMnayeHuA nopowka B 2,5%-m pactBope ruapoKcu-
Ja HaTpuA C nocsiedylowmM NPoMbIBaHUEM AUCTUININ-
|pOBaHHOW BOAOW MeTOAOM AeKaHTauuu [7]. dTa obpa-
60TKa 3HAUMTENIbHO CHM3WMA cofepkaHne MUITMEHTOB
M ynyywuna Bu3yanu3auuio aHaTOMO-AMarHOCTUYECKNX
CTPYKTYp. B M3yueHHbIX nopolkax obHapyxeHbl: dpar-
MEHTbl NeCTHUYHO-CEeTYaTbIX COCYAOB, KNETKM C KOpUY-
B HeBaTO-XeNTbIMN MaCAAHUCTBIMKA BKIOYeHUAMU (3¢up-

Hble Macna), MHOrocnolrHaa npobKa, KNeTKu Kpaxma-

b

PucyHok 1. BHewHne npusHaku nopowka KypPKYMbl  pa napeHXVMHble KNETKW U KNETKW Snugepmuca (pucy-

A - o6pasey 1; b - o6paszey 2

ONAVHHON

HOK 2, 3, Tabnuua 4).
MpoBeaeH KONMUYECTBEHHbIA aHaNM3 MUKPOAMarHo-

Figure 1. Macroscopic characteristics of Curcuma longa  CTMYeckux npu3HakoB (Tabnuua 5), B xofe KOTOpOro

(turmeric) powder
A - Sample 1; B - Sample 2

BblABE€HbI pPa3nnynAa B pasmMepax d)paFMeHTOB Ccocynos,
KNEeTOK C KpaxmMmasioM N NapeHXMMHbIX KIeTOK. 3TO MOXeT

Ta6bnuua 4. 0co06eHHOCTVI MMKPOCKONNYECKNX MPU3HAKOB NOPOLLIKa KYypPKyMbl

Table 4. Diagnostic microscopic characteristics of Curcumae longae rhizomatis powder

MpusHakn
Feature

XapakTtepucruka
Characteristics

O6pasey 1 O6pasen 2
Sample 1 Sample 2

06w e NpU3HaKN
General characteristics

®parmeHTbl cocynoB
Vessel elements

@OparmeHTbl NeCTHUYHO-CETYATbIX COCYAOB MPUONU3NTENIbHO OAMHAKOBOW [ANNHDBI, PACcMONIOXKeH-
Hble OAVHOYHO, B6/IM3K MAaPEHXMMHBIX KNEeTOK MW KpaxmasbHbiX 3epeH

Fragments of scalariform-reticulate vessels, of approximately equal length, located singly, near
parenchyma cells or starch grains

MUrmeHTHbIE KNeTKN
Pigmented cells

KneTkn ¢ KOpMYHEBATO-XKENTbIMW MAaC/IAHUCTbIMW BKIIOYEHUAMN (3OUpPHbIE Macna)
Cells with brownish-yellow oily inclusions (essential oils)

Knetku anngepmmnca
Epidermal cells

KneTkn nonuroHanbHow Gopmbl C HEPOBHBIMU, BOSTHUCTbIMU KPasAMK, XeNTo-opaHeBoro LiBeTa
3a CYeT MPUCYTCTBUA KYPKYMUHONOB

Polygonal cells with uneven, wavy edges, of a yellow-orange color due to the presence of
curcuminoids

KneTkn c Kpaxmanom
Starch-containing cells

lpynnbl OKPYrbiX KNeTOK Kpaxmara, BHYTPU KOTOPbIX HaXxOAUTCA CTYAEHMCTas Knencrepuso-
BaHHaA Mmacca. llpyn obpaboTke pacTBopom Jliorona KpaxmasbHble 3epHa OKpaluMBaloTcA B
¢duroneTosbIii LBeT

Groups of rounded starch cells containing a gelatinized, paste-like mass inside. When treated
with Lugol’s solution, the starch grains stain violet

OTnuuuTeNbHbIE NPU3HaKN
Distinguishing characteristics

®parmeHTbl NPO6KN
Cork fragments

6-7 cnoeB KNeToK KupnmyeobpasHoi popmbl 4-5 cnoes KNeTok KupnunyeobpasHoi Gopmbl
6-7 layers of brick-shaped cells 4-5 layers of brick-shaped cells

MapeHxrMHble KneTkn
Parenchyma cells

KpynHble KNeTKy OT OKpyriol A0 NpAMOYrosib- | KneTku meHbluero pasmepa n 6onee okpyrnom
HOW popMbl dopmbl
Large cells from round to rectangular in shape | Cells of smaller size and more rounded shape

Tpuxombl
Trichomes

TprxoMbl € XOPOLIO AMAarHOCTUPYEMOW KNeTou-
HOW CTEHKOWN
Trichomes with a well-defined cell wall

OTcyTcTBYIOT
Absent
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PucyHok 2. Mukpockonuuyeckue npnu3HaKkn NopoLKa KOpHeBuLY KYPKYMbl ANIHHON, o6pa3sel 1 (yBennyeHune x400)

A - ¢parmeHTbl NECTHUYHO-CETYATbIX cOCYAOB; b — KneTkn c 3pupHbLIM Macnom; B - MHOrocnoliHaa npo6ka; I - okpaweH-
HbIll peakTUBOM JlI0rona KnencrepnsoBaHHbIN Kpaxman; [l - KneTkn napeHxumbi; E - pparmeHT anugepmnca; U - Bonocok

Figure 2. Microscopic features of Curcuma longa rhizome powder, Sample 1 (x400 magnification)

A - fragments of scalariform-reticulate vessels; B - Oil-containing cells; C - multilayered cork; D - starch granules stained
with Lugol’s reagent (gelatinized); E — parenchyma cells; F - fragment of epidermis; G - trichome

ObITb CBA3AHO C OCOGEHHOCTAMM 3aroTOBKM, 06paboTKM
W MPOUCXOXAEHUA CbIpbS.

YcTaHOBNEHO, UTO B pasHbiX obpaslax Mo pasmepy
Mano pasnunyaaucb KneTkn C Kpaxmasiom, OAHAKO 3Hauu-
TESIbHO Pa3NNYaNnCb NapeHXVMHbIE KNETKU U pasmepbl
COCynoB.

3akn4dyeHue

lpoBefeHHbIN aHanuM3 aHaTOMO-AMAarHOCTUYECKNX
NpPW3HaKkoB MOPOLIKOBAHHOIO CbipbA KYPKYMbl ASIMHHOM
MoKasaJsl, YTo ANArHOCTUYECKUMU SNIeEMEHTAMKN Ana nop-

TBEP)KAEHMA MOASIMHHOCTY ABAAIOTCA: GparmMeHTbl necT-
HMYHO-CeTYaTbIX COCY[0B, OCTaTKW 3NUAEPMUCA, KNETKU
C 3¢UPHBIM MaC/IOM, KpaxmasibHble 3epHa. DT AaHHble
MOryT OblTb WCMONb30BaHbl AN XapaKTEPUCTMKM KOp-
HeBULY KYPKYMbl, U3MENbYEHHBIX [0 COCTOAHMWA MOPOLL-
Ka, B HOPMaTMBHOW [LOKYMeHTauumn (B npoekte ¢dapma-
konenHon ctatbn ans IO PO XV umspgaHua). Konnuect-
BEHHas OLEeHKa MUKPOAMArHOCTUYECKUX NMPU3HAKOB Cbl-
pbs BriepBble MO3BONUMA ONPEAeNUTb Pa3nuna B KO-
NMYeCTBE C/I0EB NMPOOKKM, pasMepax MapPeHXUMHbIX Krie-
TOK U1 KJIETOK C Kpaxmasom.
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PucyHok 3. MuKpockonuyeckue npn3Haku Nopouka KOpHeBULLY KYPKYMbl ANINHHOM, o6pasel 2 (yBennueHune x400)

A - pparmeHTbl NeCTHUYHO-CeTHYATbIX cOCyAoB; b — KneTkn c a¢pupHbIM macnom; B - mHOrocnoiiHaa npo6ka; I' - okpa-
WeHHbI peakTUBOM JTIOrons KneiicrepnsoBaHHbIN Kpaxman; [] - KneTku napeHxumbl; E — pparmeHT snugepmnca

Figure 3. Microscopic characteristics of Curcuma longa rhizome powder, Sample 2 (x400 magnification):

A - Fragments of scalariform-reticulate vessels; B - oil-containing cells; C - multilayered cork; D - Starch granules stai-
ned with Lugol’s reagent (gelatinized); E - parenchyma cells; F - fragment of epidermis

Ta6n|/|u,a 5. PaBMePbI MUNKpoOANArHOCTUYECKNX NPN3HAKOB NOPOLIKa KOpHeBULY KYPKYyMbl ANVHHON

Table 5. Size parameters of diagnostic microscopic elements in Curcuma longa powder samples

HanmeHoBaHune Nnpu3Haka

Pasmepbl, MKM
Dimensions, pm

Feature name O6pasey 1 O6pasey 2
Sample 1 Sample 2
Cpenran AnvHa 204,54 + 21,18 229,97 + 40,16
Cocyppbl Average Length
Vessel
eo5e Avanazon 68,32-249, 97 142,39-269, 28
Range

CpenHun gnametp

\ 100,72 + 21,50 93,78 + 12,48
KneTkn ¢ Kpaxmanom Average Diameter
Starch-containing cell
arefreontaning cets Avanazon 72,59-140,45 76,88-121,20
Range
Cpeanan AnvHa 123,97 + 40,24 95,43 + 31,48
Average Length
Avanasow 72,15-302,38 54,30-142,42
MapeHXMHbIe KNeTKM Range
Parench I
arenciyma et CpeAAs wipmHa 103,99 + 37,57 67,00 + 18,14
Average Width
Avanasow 51,62-273,22 45,69-84,89
Range

Mpumeuanume. [laHHbIE HA OCHOBAHWM U3MepeHMs 15 06pa3uoB.

Note. Data based on the measurement of 15 samples.

Fep6apuym. 2025.T. 2, N° 4

Herbarium. 2025. V. 2, No. 4

31




Jlumepamypa

Kpyrnos [.C. JlekapCTBeHHble CpeacTBa, NpuMeHse-
Mble Ans NPoOUNakTUKN U NedveHus xenesonepuumnTHbIX
coctoaHuiA. HayuyHoe o6o03peHune. MeduyuHckue Hayku.
2017;4:26-41

Wckanpgaposa L. ®., Abgyxanunosa H.C. XapaktepucTu-
Ka Kypkymbl anuHHoi (Curcuma Longa L.) Kak uctou-
HUKA Ouonornyeckn akTUBHbIX BellecTB. Science time.
2018;2(50):40-43.

3akpesckun B. B., Hazaperko J1. . AnumeHTapHasa npodu-
NaKTMKa HOBOW KOpPOHaBUpYCHOWN WHdekuun. B c6.: Bee-
poccuiickas MeXBeAOMCTBEHHasi Hay4HO-MpaKTMyeckas
KOHdepeHuna «OT Teopuu camoperynsauum K MrUpOBOMN
CaMoM30NALMMN: COBPEMEHHbIe BbI30Bbl 3N1geMnonormye-
CKOW Hayke U npakTuke». 10-11 Hoabpa 2022. CaHkT-Me-
Tepbypr. C. 81-86.

Konenwnosuu I. b. MoxeTt nu alopBefia rosoputb? Yyactune
TPaAULUMOHHON MeauurHbl B 6opbbe ¢ COVID-19 B UHanw.
B KH.: dnuaemnn, yeanHeHue, AUCTaHLMPOBaHME: MHOrO-
BekoBoM MyTb BocTtoka. M: BbiClien LWKOnbl 3KOHOMUKWY;
2024.C. 194-217.

bapakaesa LL. L., Kapomatos W.[. lNpumeHeHne Kypky-
Mbl B IPEBHEN 1 COBPEMEHHOW HapoaHON MeanumHe. buo-
NOrna N HTerpaTnuBHas megmuymHa. 2018;(1):288-295.
Bopucos M. 10., KypkuH B. A., ABgeesa E. B., CazoHosa O. B.
Mopdonoro-aHaToMuyeckoe unCCnefoBaHNe KOpPHeBULY
KYPKYMbl  AANHHON. (DyHOamMeHManbHvle Ucc1e008aHUS.
2014;8:1114-1117.

Bo6koBa H. B. ®apMakorHoCTMYeCckoe usyyeHre KOMMIeKc-
HbIX NeKapCTBEHHbIX pPacTUTENbHbIX CpPeacTs. Aucc. ...
4. dapm. Hayk. MockBa; 2017. 48 c. [loctynHo no: https://
www.elibrary.ru/item.asp?id=30441933. Ccbinka akTMBHa
Ha 08.07.2025.

AHanus u cmaHdapmusayus 1eKapcmeeHH020 pacmumesibHO20 Cbipbs
Analysis and standardization of medicinal plant raw materials

References

Kruglov D.S. Medicines used for the prevention and
treatment of iron deficiency conditions. Scientific review.
Medlical Sciences. 2017;4:26-41. (In Russ.)

Iskandarova Sh.F., Abdukhalilova N.S. Characteristics
of turmeric (Curcuma Longa L.) as a source of biologi-
cally active substances. Science time. 2018;2(50):40-43.
(In Russ.)

Zakrevsky V.V. Nazarenko L.l. Alimentary prevention
of novel coronavirus infection. In: All-Russian Interde-
partmental Scientific and Practical Conference "From
the Theory of Self-Regulation to Global Self-Isolation:
Modern Challenges to Epidemiological Science and
Practice". 10-11 November 2022. St. Petersburg. P. 81—
86. (In Russ.)

Kopeliovich G.B. Can Ayurveda speak? The participation
of traditional medicine in the fight against COVID-19 in
India. In: Epidemics, Seclusion, Distancing. The Centu-
ries-Old Path of the East. Moscow: Vysshei shkoly ekono-
miki; 2024. P. 194-217. (In Russ.)

Barakaeva Sh. Sh., Karomatov I.D. The use of turmeric in
ancient and modern folk medicine. Biology and Integrative
Medicine. 2018;(1):288-295. (In Russ.)

Borisov M.Y., Kurkin V.A. Avdeeva E.V., Sazonova O.V.
Morphological and anatomical study of Curcuma longa
rhizomes. Fundamental Research. 2014;8:1114-1117. (In
Russ.)

Bobkova N.V. Pharmacognostic study of complex herbal
medicinal preparations. [Dissertation.] Moscow; 2017. 48 p.
Available at: https://www.elibrary.ru/item.asp?id=30441933.
Accessed: 08.07.2025. (In Russ.)

32

Fep6apuym. 2025.T. 2, N° 4
Herbarium. 2025. V. 2, No. 4


https://www.elibrary.ru/item.asp?id=30441933

	Кнопка 1059: 
	Кнопка 1060: 
	Кнопка 1061: 
	Кнопка 1063: 
	Кнопка 1062: 


