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TEXHOJIOI'O-AHAJIMTUYECKOE UCCJIIEJOBAHUE
BOJHBIX U3BJEYEHUU U3 KOPHEBUIIl BAJTAHA

© H.T'. Cenesenes, E.A. Ky3nenona, B.A. Tumodeera, M.A. ®ponosa

Ps3aHckuil rocynapCTBEHHBI MEIMLIMHCKUN yHUBepcuTeT uMeHH akajnemuka HW.II. Ilasnosa,
Ps3ans, Poccuiickas denepanus

Heab. V3yuyeHne TeXHOIOIMH U3rOTOBJIEHUS BOJHBIX W3BJICUEHUHM U3 KOpHEBUIL 0ajaHa ¢ ycTa-
HOBJICHUEM HUX I10KA3aTeJIe KayeCcTBa.

Marepuanbl u MeToabl. OOBEKTOM UCCIIEAOBAHMS SBJIAINCH BOAHbBIC U3BJIECUEHUS, U3MOTOBJICH-
HbIE€ U3 NOPOILKOBAHHBIX KOpHEBUIL OafaHa B ¢puibTp-nakerax (1,5 r) U u3 u3mMenbyeHHbIX KOP-
HeBUIl OasnaHa, ¢pacoBaHHbIX B auku (50 r). M3 yka3aHHOTO ChIPbsi TOTOBUJIMCH BOJHBIE U3BJIE-
YEHHS] METOJIOM T'OpsiYero HaCTauBaHHUS C BOJIOM IO MHCTPYKIMU Ha YIaKOBKE C CbhlpbeM. Mnen-
TU(UKALUIO B U3BJICUYEHUSAX apOyTHHA MPOBOJMIN I[BETHOM peakiuell ¢ KpUCTANIMKOM JKese3a
3aKHCHOTO Cyib(ara, TOHKOCIOWHOW Xpomarorpadueii uspiedeHui Ha tuactunax Sorbfill B
cUCTeMe pacTBOPUTEINIEH 3TUIaleTaT — MypaBbUHas Kuciota — Boja. [Ipossurenu: 1% cnupro-
BOI1 pacTBOp 2,6-TUXJIOPXUHOHXJIOpUMHUJA, 2% pacTBOp HaTpus kapOoHata. [lyOunbHble Belle-
CTBa MACHTUUIMPOBATIUCH ¢ 1% pacTBOpOM >Kesle30aMMOHHMEBBIX KBacloB. KoinuecTBeHHOE
ompenenenue apOyTHHA B W3BJICUEHHSX MPOBOAMIOCH XPOMATOCTIEKTPO(YOTOMETPUICCKUM Me-
TOJIOM TP JUIMHE BOJIHBI 282 HM C pacyeToM €ro B mpode uepe3 yaesIbHbINA MOoKa3aTeb Moriio-
mieHus: paBHbId 72,23. KomudecTBEHHOE OIpeieieHne JyOHITbHBIX BEIIECTB B M3BJICUCHHUHU TIPO-
BOJWIM 1O (hapmakoneitHomy Metony 1 ompezaeneHus 1yOMIIBHBIX BELIECTB B ChIPbE M JIEKAPCT-
BeHHBIX npenaparax. Cyxoil ocrarok, pH u3Bneuenuit onpenensiu ¢papmMakorneliHbIMU METO/1a-
Mu. Pe3ynbTaThl 00paboTaHbl CTATUCTUYECKH.

Pesyabrarsl. 3yueHHble BOJHBIE U3BJI€UEHUs OasaHa, U3TOTOBJIEHHBIE IO JBYM COCTaBaM U
TEXHOJIOTUSM IPEJICTABIISUIM COOOM JKUIKOCTH KEJITO-KOPUYHEBOI'O IIBETA CO CIa0bIM 3amaxom,
BsKyIUM BKycoM. Cyxoil octatok cocrasisii 0,022-0,025%, conepkanue apOyTHHA COCTaBIISI-
10 0,34-0,36%, nyounbHbix BemecTB 2,07-2,57%. 3nadenne pH u3BnedeHus U3 MOPOIIKOBAHHO-
'O CBIPbs B (PMIIBTP-TIAKETE COCTABISIIO 5,45, N3 U3MENIBYEHHOTO ChIphs 6,58.

3akiarouyenue. B pabote BrepBble IPOBEAEHO KOMILJIEKCHOE TEXHOJIOTO-aHAIMTUYECKOE HCCIIe-
JIOBaHUE BOJHBIX M3BJICYEHHUH M3 KOpPHEBHUI 0ajlaHa M3TOTOBJIEHHBIX COIJIACHO TEXHOJIOTUU U
cocTaBaM, MPUBEJIEHHBIX B MHCTPYKIIMM HA YIAKOBKe ¢ chipbeM. COBpeMEeHHBIMU (hapMaKoreii-
HBIMH METO/IaMU Ka4eCTBEHHOI'0 W KOJIMYECTBEHHOI'O aHalu3a MpoBeAeHa HIEeHTH(UKaluusi U
KOJIMYECTBEHHBIA aHAIN3 JIEHCTBYIOIIMX BellecTB (hEHONINIHMKO3MAa apOyTHHAa U JAYOUJIBHBIX
BEIIIECTB. Y CTAHOBJIEHbI ITOKA3aTeNIM KauecTBa MO ONHCAHHIO, BEIMUYMHAM CyXOro ocrarka, pH,
coJiep)kaHuio apOyTHHA, JyOMIIbHBIX BEILECTB.

KiroueBble cj10Ba: 600Hble uzsneyenus, badawn, nokazamenu Kauvecmead.
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Aim. Study of the technology of making water extracts from the rhizomes of badan with the es-
tablishment of their quality indicators.

Materials and Methods. The object of the study was water extracts made from powdered balan-
ic rhizomes in filter bags (1.5 g) and from crushed rhizomes of baked beans packed in packs (50
g). From this raw material, aqueous extracts were prepared by the method of hot infusion with
water according to instructions on the packaging with raw materials. Identification in extracts of
arbutin was carried out by color reaction with iron oxide ferrous sulfate, thin-layer chromatogra-
phy of extracts on Sorbfill plates in the solvent system ethyl acetate-formic acid-water. Develop-
ers: 1% alcohol solution of 2,6-dichloroquinone chloroimide, 2% sodium carbonate solution.
Tannins were identified with a 1% solution of iron ammonium alum. The quantitative determina-
tion of arbutin in the extracts was carried out by the chromatographic spectrophotometric method
at a wavelength of 282 nm with the calculation of it in the sample through a specific absorption
index of 72.23. The quantitative determination of tannins in the extraction was carried out ac-
cording to the pharmacopoeial method 1 for the determination of tannins in raw materials and
medicinal preparations. The dry residue, the pH of the extracts, was determined by pharmacopeia
techniques and methods. The results are statistically processed.

Results. The studied water extracts of badan made on two compositions and technologies were
liquid of a yellow-brown color with a weak smell, astringent taste. The dry residue was 0.022-
0.025%, the content of arbutin was 0.34-0.36%, tannins 2.07-2.57%. The pH of the extraction
from the powdered raw material in the filter bag was 5.45, from the crushed material 6.58.
Conclusion. In the work for the first time, a complex technological and analytical study of
aqueous extracts from the rhizomes of badan made according to the technology and the composi-
tions given in the instructions on the packaging with raw materials was conducted. Modern
pharmacopoeial methods of qualitative and quantitative analysis identified the active substances
phenol glycoside arbutin and tannins. Quality indicators have been established by description,
dry residue, pH, arbutin content, tannins.

Keywords: water extracts, badan, quality indicators.

Badan lemongrass (Bergénia cras- their quality, efficacy and safety [2].
sifolia) is a perennial herbaceous plant of the In the literature available to us, as
family of saxifrages (Saxifragaceae), its roots well as in regulatory documents, we did not
contain a complex of biologically active sub- find information on the extractability of
stances (BAS): tannins (up to 25-27%), phe- phenolic glycosides, tannins, as the main
nolic glycosides (arbutin), catechin, gallic BAS groups of rhizomes of buckthorn in
acid. There are also isocoumarin, bergenin, water extracts, manufactured at home by
starch. Applied in medical practice in the the consumer following instructions on the
form of aqueous extracts as an external as- packaging with raw materials. It should be
tringent [1]. noted that the assessment of the quality of

On the pharmaceutical market, the such aquatic extracts, including the content
forms of the release of the rhizomes of the of active substances, is relevant [3].
panicle are represented by filter packets with The aim of our work was to study the
a powdered rhizome of badana (1.5 g.) And technology of making water extracts from the
crushed rhizomes of the panic packed in rhizomes of badan with the establishment of
packs (5 g.). From this raw material, the con- their quality indicators.
sumer at home, following instructions on the Materials and Methods
packaging, prepares water extractions. The object of the study was pow-

Development and standardization of dered raw material of rhizomes of badana
medicinal herbal preparations should ensure in filter packets (1.5 g) produced by OJSC
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«Krasnogorskleksredstva» and crushed
rhizomes of bahtana, packaged in bundles
(50 g) by the manufacturer of ZAO lvan-
chai. From this raw material, aqueous ex-
tracts were prepared by the method of hot
infusion with water according to instruc-
tions on the packaging with raw materials.

Compositions and technology of their
manufacture offered to consumers is pre-
sented in Table 1.

When carrying out a qualitative and
quantitative determination of arbutin, a stan-
dard sample of arbutin, manufactured by
OO0 «Phytopanacea», was used.

Table 1

Compositions and technology of aqueous extracts
from the rhizomes of the butterfish

Composition Ne 1

Composition Ne 2

About 3 g (1 teaspoon) of crushed rhizomes are placed
in enameled dishes, pour 200 ml (1 cup) of boiling wa-
ter, cover with a lid and heat in a boiling water bath for
30 minutes. Filter without cooling. The remaining raw
material is squeezed. The volume of the resulting broth
is brought to 200 ml with boiled water.

2 filter bags (3 g) are placed in enameled dishes, pour
200 ml (1 glass) of boiling water, cover and insist 30
minutes, periodically pressing on the bags with a spoon,
squeeze. The volume of the resulting broth is brought to
200 ml with boiled water.

Extractability of phenol glycoside-
arbutin and tannins was evaluated by qualita-
tive and quantitative analysis.

The presence of arbutin in water ex-
tracts from the rhizomes was determined by a
qualitative reaction with iron crystals of ferr-
ous sulphate. Tannins were identified with a
1% solution of iron ammonium alum.

The UV spectrum of water extraction
from badan was recorded on a Thermo Scien-
tific spectrophotometer.

Additional identification of arbutin in
the extraction from the rhizomes of badana
was carried out by thin-layer chromatography
using an ascending method according to a
known technique [4]. Sorbfil plates, solvent
system ethyl acetate-formic acid anhydrous-
water (88: 6: 6) were used as a carrier. 5 pl of
a solution of a standard sample of arbutin and
5 ul of water extract of the baby oil were ap-
plied to the plate.

The plate with the samples was air
dried, then chromatography was carried out,
after which the traces of solvents were re-
moved. Then, the chromatogram was treated
first with 1% alcohol solution of 2.6-dichlo-
roquinonchloroimide, drying the chromato-
gram, after which the chromatogram was

treated with 2% aqueous sodium carbonate
solution, dried, viewed in daylight.

The dry residue was determined by the
pharmacopeia method [5], the pH of the
aqueous extracts was measured with a pH me-
ter of pH 211 Microprocessor pH Meter in ac-
cordance with the pharmacopeia method [6].

Quantitative determination of arbutin
and tannins in the extracts was carried out.

The content of arbutin in the extracts
was determined by the chromatographic
spectrophotometric method, adapted to water
extractions. An analysis of the UV spectrum
of water extraction from badan (Figure 1)
showed the presence of an absorption maxi-
mum in it with an analytic wavelength at 281
nm, characteristic of arbutin [7]. The content
of arbutin and calculated by the formula
[7.8]:

D-25-k

X= :

72.23-0.3
where D is the optical density of the eluate at
length waves of 282 nm;
k —is the partial elution coefficient of 1.14025;
0.3 — volume of the sample taken for ana-
lysis,
72.23 — specific absorption index of arbutin.
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Fig. 1. UV-spectrum extraction from the rhizomes of the badan

The content of tannins in aqueous ex-
tracts (in terms of tannin) was determined by
method 1 [9]. The method is based on the
ability of tannins to be rapidly oxidized by a
standard solution of potassium permanganate
in a highly dilute acidic solution in the pres-
ence of an indicator and an indiosulfonic acid
catalyst.

The content of the sum of tannins in
terms of tannin in percent (X) was calculated
by the formula:

(V= Vi) - 0.004157 - 250 - 100
X = ,
a- 25

where V — is the volume of potassium per-
manganate of the 0.02 M solution used for
titration of aqueous extract, ml;
Vi — is the volume of potassium permanga-
nate of the 0.02 M solution used for titration
in the control experiment, ml;
0.004157 — the amount of tannins corres-
ponding to 1 ml of potassium permanganate
solution of 0.02 M (in terms of tannin), g;
a — sample of raw materials, g for 200 ml of
extraction;
250 — total volume of water extraction, ml;
25 — is the volume of aqueous extract taken
for titration, ml.

The results of the study were processed
statistically [10].

Results and Discussion
According to the description, aquatic

extracts from the rhizomes of badana were a

liquid of yellow-brown color with a weak
odor strongly astringent taste. When a ferric
oxide of ferrous sulfate was added to 1 ml of
extracts, a dark purple precipitate (arbutin)
was detected. When 3 drops of 1% ferric
ammonium alum solution were added to 3 ml
of extracts, black-blue staining (tannins) ap-
peared. These tests confirm the transition to
extracting the active substances arbutin and
tannins.

On the chromatogram with the sample
of the extraction of the rhizomes of badan
(Figure 2), four zones are detected: the blue
adsorption zone with Rf 0.52 correspond-
ing to the adsorption zone of the standard
arbutin, and the adsorption zone above the
purple arbutin zone with Rf 0.67, brown
with Rf 0.88.

Qualitative and quantitative indices of
extracts from the rhizomes of badana are pre-
sented in Table 2.

From the table it follows that the con-
tent of dry residue and arbutin in the studied
water extracts had similar values. The con-
tent of tannins made from ground raw mate-
rials was higher than that obtained from the
powdered rhizomes in the filter bags. This is
probably due to the higher crushedness of the
rhizomes of the hood, packed in a filter bag.
In extracts made from powdered rhizomes of
badana in filter packets the pH was lower by
1.13, which is probably due to the influence
of the filter bag paper.
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Fig. 2. Diagram of the chromatogram of aquatic extract of badan
1 — arbutin, 2 — aqueous extract of the rhizomes of the banyan

Table 2
Qualitative and quantitative indices of water extracts of badan
Description Dry residue,% Arbutin content,% | Tannins content,% pH

Composition number 1: Liquid of a
yellow-brown color with a weak 0.024+0.003 0.357+0.07 2.07+0.30 6.58+0.01
smell, taste-strongly astringent.
Composition number 2: Liquid of a
yellowish-brown color with a weak 0.022+0.001 0.34+0.01 2.57+0.10 5.45+0.01
smell, taste is strongly astringent.

Conclusion

Brepsrie For the first time, a complex
technological and analytical study of aqueous
extracts from the rhizomes of badan made
according to the technology and the composi-
tions given in the instructions on the packag-
ing with raw materials was carried out. Mod-
ern pharmacopoeial methods of qualitative
and quantitative analysis identified the active
substances phenol glycoside arbutin and tan-
nins. Quality indicators have been estab-
lished by description, dry residue, pH, arbu-
tin content, tannins.
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