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DEVELOPMENT OF THE PROCESSING
TECHNOLOGY OF RHEUM

(CORDATUM LOSINSK.) RAW MATERIAL

According to the principles of good
practice, the quality of the final phar-
maceutical product directly depends
on the quality of the feedstock and on
the exact observance of the techno-
logical process requirements.

ABSTRACT

The article presents the technology of collection, pre-
paration and storage of medicinal plant materials Rheum
cordatum L. in accordance with the requirements of the
basic principles of good practice. The study of the dy-
namics of biologically active substances accumulation
in the roots of Rheum cordatum L. at different vegeta-
tion periods allowed establishing the optimal period for
the collection of raw materials. It is recommended to dry
the raw materials in stages: by airing off in natural con-
ditions, then at a temperature of 50+5° C in an oven, to
characteristic cracking at a sharp bend. The storage con-
ditions for raw materials were established: temperature
not higher than 25° C and relative humidity — 45+5%, in
a room protected from light.

Keywords: Rheum cordatum L., pieplant, medicinal
plant material, collection, drying, storage, technological
scheme, quality assessment, stability.

RELEVANCE
The proper procurement of medicinal plant material is a
necessary step in the creation of a phytosubstance. Com-
pliance with the optimal time and technology of collecting,
cleaning, processing, drying, proper storage and trans-
portation of plant materials is an integral step in the qua-
lity assurance system of the final product. [1]

THE PURPOSE OF THE STUDY
The aim of the work is to develop a collection techno-
logy, a drying method and determine the storage condi-
tions of the roots of Rheum cordatum.

MATERIAL AND METHODS
Rheum cordatum is a perennial herbaceous plant of fa-
mily Polygonaceae Juss. Rhizome is thick, horizontal, with
the remains of brown, fibrous vaginas. The stem is single,
up to 50-100 cm in height, inside without a cavity, straight,
sometimes branched in the lower part to 2-3 branches,
furrowed, smooth, reddish-red, branched in the upper
part, with almost protruding branches. Leaves are petio-
late, up to 30 cm long and 40 cm wide, rounded, heart-
shaped or reniformat the base, with a slightly prominent
tip, wavy along the rim and with three prominent veins.
In the upper part they are covered with spiny spinules,
at the base they are smooth, the stem leaves are smal-
ler than the basal leaves, in the amount of 1-2. The inflo-
rescence is narrow-meshed, the flowers on the legs, ar-
ticulated below the middle, are collected in 5-7, on late-
ral thin peduncles. Perianth is small, with ovoid, yellow-
ish-green lobes. Fruits up to 13 mm long and 10-11 mm
wide, at the base deeply cordate. It is wide-ovate, strong-
ly wrinkled, dark brown nutlets with light brown wings. [2]

In Kazakhstan, Rheum cordatum grows in three flo-
ristic regions: 26. The Chu-Ili Mountains, 28. Karatau, 29.
The Western Tien Shan. [3]

The plant was authenticated at the Institute of Botany
and Phytointroduction, Almaty, Kazakhstan.

Organizing of the collection of wild-growing medicinal
plant material was carried out taking into account the geo-
graphical distribution, population density and morpholo-
gical features of Rheum cordatum. According to literature
data, Rheum cordatum occupies vast areas in the phyto-
cenoses of the Chu-Ili Mountains and is a representative
species (Figure 1). [4]

To determine the timing of the procurement of raw ma-
terial of Rheum cordatum, the accumulation of the main
groups of biologically active substances was studied: an-
thracene derivatives in terms of emodin spectrophoto-
metrically and the total amount of oxidized polyphenols
in terms of tannin by the titrimetric method according to
the State Pharmacopoeia of the Republic of Kazakhstan
(SPh RK) in different growing season.

TECHNOLOGICAL PROCESS
For harvesting rhubarb roots 3-4-year-old plants were
chosen. The collection of medicinal raw materials was



Figure 1 — Rheum cordatum Losinsk., flowering plant (Ka-
zakhstan, Chu-Ili mountains, Kordai pass.)

carried out in clear, dry, sunny weather, during the whole
daylight leaving at least 1/5 of the plant populations in the
collection areas for breeding.

The roots of Rheum cordatum were collected in the
late autumn of 2017 after insemination and in the ear-
ly spring of 2018. Harvesting was carried out manually
by digging. The dug roots were thoroughly cleaned from
the ground and washed in cold running water (Figure 2).
Pieces of roots were dried under natural conditions for 24
hours (Figure 3). The resulting dried pieces were crushed
into small pieces with a thickness of not more than 4-5
cm (Figure 3). The final drying was carried out in dryers
at a temperature of 50+5° C, decomposing the raw ma-
terials in one layer on a special frame, periodically tur-
ning over every 60 minutes. The end of the drying of the
raw material was determined by the characteristic crac-
king at a sharp bend. The yield of dry raw materials was
30-35% by weight of freshly harvested plant material. The
raw materials were packed in Kraft paper bags, marked
with labels indicating the name of the raw material, place
of harvesting, collection time and net weight.

Figure 2 — Digging out the roots of Rheum cordatum.
(spring 2018)

RESULTS AND DISCUSSIONS

The accumulation dynamics of the main groups of
biologically active substances — anthracene derivatives
and the amount of oxidized polyphenols in the roots of
Rheum cordatum in different phases of vegetation —
was studied. The obtained data on the content of the
discussed biologically active substances groups are
shown in Table. Maximum total content of anthracene
derivatives is observed in raw materials collected in late
autumn after insemination (2,45+0,04%) and early spring
— 2,37+0,02%.The maximum content of the amount of
oxidized polyphenols was noted in the raw materials
collected in late spring — 24,27+0,06% (Table).

The accumulation dynamics of the main groups of bio-
logically active substances — anthracene derivatives and
the amount of oxidized polyphenols in the roots of Rheum
cordatum in different phases of vegetation — was studied.
Maximum total content of anthracene derivatives is ob-
served in raw materials collected in late autumn after in-
semination (2,45+0,04%) and early spring — 2,37+0,02%.

Figure 3 — The roots of Rheum cordatum, cut and chopped into small pieces
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The maximum content of the amount of oxidized poly-
phenols was noted in the raw materials collected in late
spring (24,27+0,06%).

Table — The results of a study of the accumulation dyna-
mics of the main groups of biologically active substances
in the roots of Rheum cordatum

. Total content Total content of
Raw material L
. of anthracene oxidized
harvesting I . .
time derivatives in terms polyphenols, in
of emodin, % terms of tannin, %
October 2017 2,45+0,04 19,57+0,02
April 2018 2,37+0,02 22,34+0,06
May 2018 2,23+0,05 24,27+0,06

To control the quality of the roots of Rheum cordatum,
the following raw material quality indicators were deter-
mined: description, identification, impurities, loss in mass
upon drying, total ash, ash insoluble in 10% hydrochloric
acid, microbiological purity, heavy metals, radionuclides
and quantitative determination in accordance with the
SPh RK requirements.

Stability tests and defining of the storage periods for
the roots of rhubarb heart-shaped are carried out in ac-
cordance with the requirements of the Order of the Mi-
nister of Health and Social Development of the Republic
of Kazakhstan Ne680 dated August 25, 2015 “On appro-
val of the Rules for the production and quality control, as
well as stability tests and establishing the shelf life and re-
control of medicines, medical devices and medical equip-
ment” in the conditions of long-term tests.

Tests of the stability of medicinal plant material are car-
ried out in packaging that has direct contact with the pro-
duct and is used for storage and sale: three-layer Kraft
paper according with a size of 50x25 cm. The storage
temperature of raw materials is not higher than 25°C and
relative humidity is 45+5%. To test stability, three series
(01RC, 02RC, 03RC) of Rheum cordatum raw materi-
als were laid.

The stability tests include the following parameters:
description, identification, impurities, mass loss on dry-
ing, microbiological purity, and quantification. The deter-
mination of the indicator microbiological purity was car-
ried out at the beginning of the study and is planned to
be carried out at the end of the study. Established qual-
ity parameters for 18 months of stability testing are wit-
hin regulated limits.

CONCLUSIONS

1. Based on a study of the dynamics of biologically active
substances accumulation, it was found that the maximum
total content of anthracene derivatives is observed in
raw materials collected in late autumn after insemination
(2,451£0,04%) and early spring (2,37+0,02%).

The maximum content of the amount of oxidized
polyphenols was noted in the raw materials collected in
late spring (24,27+0,06%).

2. Itis recommended that the raw materials be dried in
stages: by drying in under natural conditions for 24 hours,
then at a temperature of 50+5° C in an oven, decompo-
sing the raw materials in one layer on special frames, pe-
riodically turning them over every 60 minutes.

3. An assessment of the quality of raw materials was
carried out in accordance with the requirements of the
SPh RK, a quality specification and a stability test speci-
fication for a stationary line were developed. Three series
(01RC, 02RC, 03RC) of raw Rheum cordatum are laid for
long-term stability studies. Established quality parameters
for 18 months of stability testing are within regulated li-
mits. Long-term stability studies are ongoing at this stage.
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RHEUM CORDATUM L. (PAYLUAH)
LWUKISATbIH OAAPINAYAbIH
TEXHOJIOIMNACDIH XXACAY

Makanaga Rheum cordatum L. napinik eciMaik LWKnKi3aTbIH
XUHay, gaspray XeHe cakTay TEXHOMOMUACH! TUICTI
ToXipnbeHiH Heri3ri kKaFnaanapblHbIH TananTapbiHa Colkec
Xyprisingi. ©cimaik gamyblHbIH 8p Typri Ke3eHaepiHge
Rheum cordatum L. TamblpnapbiHAa 61onorusnbIk
Oerncenai 3aTTapablH XUHaKTany AMHamMuKacblH 3epT-
Tey LMKI3aTTbl XXMHayAblH OHTaWmbl KE3eHiH aHblKkTayFa
MYMKiHAIK 6epai. LUvkizaTTel caTbinan kenTipy yCbiHbINAb!:
TabufK Xafganaa KenTipin anbin, cogaH KewiH KenTipriw
newTe 50+5° C TemnepaTtypaza, CblHAbIPFaH Ke3ae oHau
CblHaTbIHAAW XaraanFa aeviH kentipeqi. LUukisatTel caktay
WwapTTapbl aHblkTangbl: 25° C xofapbl eMec Temnepary-
paaa, canbicTblpMansl biFanaplnbiFbl — 45+5% 6onaTtbiH,
XapblKTaH KopfanfaH benmenepae.

Tynin cesnep: Rheum cordatum L., paywaH, oapinik
oCiMiK LWKMKI3aTbl, XuUHay, KENTipy, cakTay, TEXHONOIMSNbIK
cbi3ba, canacbliH Garanay, TypakTbIsbIK.
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PA3PABOTKA TEXHONOIMM
3ArOTOBKW PEBEHS
(RHEUM CORDATUM L.)

B craTtbe npeacTtaBneHa TexHonorus cbopa, 3arotoBku U
XpaHEHUS NTEKapCTBEHHOIO PacTUTENbHOIO Cchipbst Rheum
cordatum L. B COOTBETCTBUM C TPEOOBAHMSMIN OCHOBHbIX
NPUHUMNOB Hagnexallen npaktuki. iccnegosaHue an-
HaMUWKN HaKoMNMeHNs BMONOrMYeCcKN aKTUBHbIX BELLECTB B
KopHsAx Rheum cordatum L. B pa3Hbin nepuog Beretaumm



MO3BONUIIO YCTAaHOBUTL ONTUMAsbHBIN nepuog cbopa cbl-
pbA. PernameHTom npeanncaHo Npou3BoANTb CYLLKY Cbl-
pbA NoO3TanHo. CHavana nyTem noaBAnnBaHUA B eCTec-
TBEHHbIX ycrioBusx, ganee (npu temnepatype 50+5° C)
B CYLUMITbHOM LUKady 0O XapakTepHOro Tpecka npu ns-
nome. YcTaHoBMNEHbI YCIoBUA XpaHEHUA CblpbAa: TeMne-
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paTypa He Bbilwe 25’ C 1 oTHOCUTENbHasA BMaXXHOCTb —
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BE3OMNACHOCTb JIEKAPCTB

ITonb3a n BpEn JIEKApPCTB, HASHAYACMBbIX IIDH IIMPPO3€ IICUCHH

PeaynsraThl MacITabHOIO UCCIE0BAaHUA, IIpOBeeHHOro yuyeHbIMHU 13 CILIA, mokasaiu, 4To
JINIIb HEOOJIBIIIAsA YacTh IAIIMEHTOB C IEKOMIIEHCUPOBAHHBIM IIMPPO30M II€Y€HU IIPUHUMAET
JIEKapCcTBa, COOTBETCTBYIOIINE JJI 3TOr0 COCTOSHUA. HoBoe mccieioBaHue JAaeT KOJImdec-
TBEHHYIO OII€HKY Hea/IeKBaTHBIX CXEM JIEKapPCTBEHHBIX HA3HAYEHUH, IIPEAIINCAHHbIX JTIOIM
c 3a60s1€eBaHUAMY II€YEHU.

I[TpoananmM3upoBaB UCTOPUIO PENEeNTOB 12 695 MareHToB ¢ IEKOMIIEHCUPOBAHHBIM ITUP-
PO30M IMEeYeHU, COTPYAHUKN MUYUTaHCKOTO YHUBEPCUTETA IIPUIILUIN K BBIBOAY, YTO MHOTHE
NaryeHThl IIPUHUMAIOT JIEKApPCTBA, KOTOPhIE CIIOCOOHBI YXYAIIIUTDH UX 3J0POBbE.

N3 3 457 narnimeHToB ¢ IeYeHOYHOH aHIedantonaTuei Toabko 2 392 (69,2%) nmoxyyunu
PelLenThl Ha JaKTysIo3y, a 899 (26,0%) — Ha sakTyn03y U pudakcumuH (Xifaxan), koTopblie
HccIefoBaTeN KIacCU(UIIMPOBAIN KaKk cooTBeTcTByoImme. M3 10 193 mamueHToB ¢ ac-
IIUTOM TOJBKO 5 831 (57,2%) moayyuau perenT Ha DOAXOAAITUN 119 UX COCTOSHUA TNype-
THK, KOTOPBIN CIOCOOCTBOBAJI BBIBEIEHUIO JIUIITHEN KUAKOCTH. [Ipu aToM 989 marnmeHTam
¢ acuuToM (9,7%) BBITMCAIN HENIPABUJIBHBIN PEIENT Ha HECTEPONTHBINA IPOTUBOBOCIIAIN-
TEeIbHBIN Ipenapar, XOTd, II0 YTBEPKIACHUIO HcciiefoBaTenel, game 6e3omacHbir HIIBII,
TaKON Kak MOyIpodeH, MOKET IIPUHECTH BPeJ MAIlueHTy ¢ IIMPPOo30oM U aciiuToM. Kpome
TOT0, y HUX BBI3BIBAJ OECIIOKOMCTBO TOT (PaKT, 4To 7,8% MHAIMEHTOB C IelaTOpPeHaIbHBIM
CHUHZPOMOM B aHaMHe3e nojy4danu penent Ha HITBII mociie mocTaHOBKU AUAarHo3a «ACIIUTY.

B BBIOOpPKE JUII ¢ IeYEeHOYHO!U aHIIedanonatueit 1 784 nanuenTa (51,6%) nmomyyunu pe-
LIENIT Ha ONMOMJHBIN Iperapat, a 740 (21,4%) — Ha 6eH3oauasennH. O6a BapuaHTa aBToO-
pB!I KiIaccupUIpoBAIM KaKk HeaJekBaTHbIe. Kpome Toro, Toapko 1 173 (59,8%) uz 1 961
naryeHTa ¢ BAPUKO3HBIM KPOBOTEYEHHEM IIOCJIE 3TOTO 3MK30/ia MOJYyYWIN PELEeNT Ha He-
CeJIeKTUBHBIN 6eTa-60KaTop. B urore yeranosineHo: 163 (50,1%) 13 325 naneHTOB mocie
CIIOHTAHHOTO 0aKTEpPUAIBHOrO IIEPUTOHNUTA HAa3HAYMIN COOTBETCTBYIOIINE aHTUONOTHKH.

ABTOPHBI 0630pa cAeIaay BbIBOJ, YTO MAIlMEHTaM C IPPO30M II€YEeHHU CJIeIyeT HOIyIUTh
KOHCYJIBTAIIMIO ¥ HECKOJbKUX KJIMHHIMCTOB: Bpada NEPBUYHON MEIHUIIMHCKOH IIO-

MOIITY, TaCTPOSHTEPOJIOTra, TeNaToJIora U APYTUX crernpanrcTtoB. OHAKO He BCe
CHEeIUAJINCThI IOCTATOYHO 0OyYeHBI JId HadHadeHnsa Hauiexkamux JIC B xoze
JieuyeHUsA 3a6oeBaHUN rTedeHu. [loaToMy Bpadu JIOKHBI COOII0IAaTh OCTOPOK-
HOCTh M HEe Ha3HAYaTh JIEKAPCTBA, KOTOPbIE MOTYT HAHECTU BpPEJ, MaIreHTaM.
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