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THE ASSESSMENT OF THE QUALITY PARAMETERS
OF INULIN ACTIVE PHARMACEUTICAL INGREDIENTS
ACCORDING TO PHYSICOCHEMICAL CHARACTERISTICS

Aim. To assess the quality parameters of plant active pharmaceutical ingredients (API) in accord-
ance with the requirements of modern normative documents by such physicochemical characteristics
as “Description’, “Solubility”, “Hygroscopy”, “Microscopy’, as well as identification of the structural
components of fructan in order to involve the data obtained in development of the national normative
documents on the substance of inulin.

Results. The study of nine plant API of inulin obtained from chicory, agave and Jerusalem arti-
choke, as well as the reference standards of fructan from chicory and dahlia has been conducted
by such physicochemical characteristics as “Description”, “Solubility”, “Hygroscopy”, “Microscopy”.
According to the British Pharmacopoeia 2010 (BP) the chemical reactions of identification confirmed
the presence of fructose and glucose after hydrolysis of the substance. According to the United States
Pharmacopeia 36 — NF 31 (USP) it has been found by the identification reaction that the substances
analyzed (in addition to the standard substances) contain impurities of sugars with the properties of
reducing agents. By appearance the samples under study are loose, amorphous powders of practi-
cally white and pale yellow color, they are hygroscopic and very hygroscopic, readily soluble and very
soluble in hot water. By the microscopic study they are completely or partially fragmented spherical
or ovoid fractions with the expressed central micelles and peripheral semi-transparent shells, as well
as small parts separated from the main pseudocrystalline formations.

Conclusions. The results of studying the substances of inulin by such physicochemical characteristics
as “Description’, “Solubility”, “Hygroscopy”, “Microscopy’, as well as identification of the structural
components of fructan according to the requirements of the BP and USP, can be used for the input
quality control of plant API of inulin to confirm the structure and determine the purity of the sub-
stance. The results of studying the physicochemical characteristics of plant API of inulin can be used

when developing the national normative documents on the substance of inulin.
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OI_IIHRA IIOKA3SHUKIB AKOCTI AKTUBHOT'O ®APMAIIEBTUYHOI'O IH'PEOICHTA
THYJITHY 3A ®ISUKO-XIMIYHUMU XAPAKTEPUCTUKAMU

MeTo10 po60TH € OIiHKA OKa3HUKIB AKOCTI POCIMHHNX aKTYBHUX (apMalleBTUYHNX iHTpefi-
€HTIB iHy/IiHY 3riTHO 3 BUMOTraMIl Cy4aCHOI HOPMAaTUBHOI JOKyMeHTallii 3a TakuMu ¢isuKo-XiMigHu-
MU XapaKTepucTukaMu Ak «Ommc», «PosunHHICTD», «[irpockomivnicTs», « MiKpOCKOIifa», a TaKoX
imeHTHQIKALSI CTPYKTYPHUX CKIAZOBYX GPYKTAHY 3 METOIO 3a/TyUeHHsI OflePXKAHIUX TAHNX IIPY PO3-
po611i HaljioHa/IbHOI HOPMATUBHOI TOKYMeHTALil Ha CyOCTaHIiI0 iHy/TiHY.

Pesynwratu. IIpoBenero nocnimpkenHs nes’ stu pocmnuuux ADI inyniHy, ofep)KaHuX 3 LUKOPilo,
araBM Ta TOMiHAMOYPY, @ TAKOXX CTaHAAPTHUX 3pa3KiB PPYKTaHY 3 LIUKOPIIO Ta >KOPXKIHY 3a isn-
Ko-XiMiyHMMM Xapakrepuctukamu «Onmcy», «Po3unHHicTb», «[irpockoniynicTb», «Mikpockomisa».
Ximiunumu peaxuismu izenTndikarnii srigno 3 bpurtancpkoio papmakoneero 2010 mifgTBepHKEHO
HasABHICTb QPYKTO3M Ta INIIOKO3M IIC/IA Tigpomi3y cybcranLil. 3a peakuiero inenTudikanii sa AMepu-
KaHCbKOIO (papmakormeero 36 — NF 31 BcTaHOBIIEHO, 1[0 aHA/Ii30BaHi CIIOMyky (OKpiM CTaHZAPTHUX
PeYOBUH) MICTATH JOMILIKY I[YKPiB, [0 MAIOTh BIaCTUBOCTI BifHOBHUKIB. 3a 30BHIIIHIM BUITISIOM
HaBeJieHi 3pasKi MPeACTaB/AITb CO600 CHIIKi, aMopdHi mopoku 6imoro, Maibke 6ioro Ta 67igo-
JKOBTOTO KOJIbOPY, TirPOCKOIIIYHI Ta Jy>Ke TirpOCKOIIIYHi, JIETKO Ta Ay>Ke JIETKO PO3YMHHI y rapsA4iii
BOZi. 3a MIKpOCKOIIIYHVM JOCTII>KEeHHAM — Iie IIOBHICTIO ab0 4acTKOBO (parMeHTOBaHi chepuyni
I SIALETONi6HI YaCTKM, /IS AKMX BUPaXKeHi IeHTpaibHi Mitenu i nepudepnysi HamiBposopi 060-
JIOHKM, @ TAKOXK HEBE/IMKi YaCTKM, O BilJiiIAIOTHCA Bifl OCHOBHMX IICEBJJOKPUCTATIYHUX YTBOPEHbD.

BucHoBku. Pesynbratn focmimKeHHs CyOCTaHIil iHyTiHY 3a TakuMu (i3MKO-XiMIYHIMI XapaKTe-
puctukamu K «Omuc», «Po3unHHIcTB», «I'irpockomniuHicTh», « MiKpockomisi», a TAKOX ineHTHdixa-
LIis CTPYKTYPHMUX CKIafoBUX GpyKTaHy 3a BUMoraMu bpurancbkoi Ta AMepukaHCbKoi (phapMaxorei
MOXXYTb OyTV BUKOPYICTaHI /IS BXITHOTO KOHTPOJIIO AKOCTi POCMHHYX aKTUBHUX (apMarieBTIY-
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HUX iHTPeMi€HTIB iHYMiHY AK I MiGTBEPIKEHHA CTPYKTYPH, TaK i 3 METOI0 BUSHAYEHHS YMCTOTH
cybcraniil. Pesympratu BuBYeHH: (Pi3sUKO-XIMIYHUX XapaKTePUCTUK POCTMHHIX aKTUBHUX (apma-
LIeBTUYHIX IHTPENIEHTIB iHYMIHY MOXXYTb OyTM BUKOPKUCTaHI Ipyu po3poO1ii HaljioHaIbHOI HOpMa-
TYBHOI JOKYMeHTallil Ha CyOCTaHIIiIO iHyTiHY.

Kntouoei cnosa: inyiiH; onuc; po34MHHICTD; TiIrpOCKOIIYHICTh; Mikpockonis; izeHTHdiKaisg;
KOHTPOJIb AKOCTI

H. H. CmEnosa, O. A. EBtuoresa, C. H. I'vBarb

OI_IEHRA MMOKABATEJIENl KAYECTBA AKTUBHOI'O ®APMAIIEBTUYECKOT'O
NMHIPEAUEHTA MHYJIMHA 110 ®OU3UKO-XUMHUYECKNM XAPAKTEPUCTUKAM

ITenbro paGoTHI sIB/IsETCS OLIEHKA IIOKa3areseli KayecTBa pacTuTenbHbix ADV nHymmHa coracHo
TpeOOBAHMAM COBPEMEHHOI HOPMAaTUBHOI JOKYMEHTAIMM 110 TAKUM (PU3UKO-XMMIYECKIM XapaK-
TepucTrKam Kak «Omucanme», «PacTBOPUMOCTb», «[UTPOCKOIMYHOCTD», « MUKPOCKOINS», & TAK)KE
UJIeHTU(PUKAIVA CTPYKTYPHBIX COCTAB/IAIOIIVX (PPYKTaHa C LIe/IbI0 IPUBJICYEHA 0Ty YeHHDIX TaH-
HBIX IIpK pa3paboTKe HALMOHATbHO HOPMATHUBHOI JOKYMEHTALMM HA CyOCTAHI[UIO MHY/INH.

Pesynbrarsl. [IposesieHo mccnenoBanme feBATH pacTuTenbHbIX APV MHYNMHA, TOTyYeHHbIX U3 1IM-
KOp¥si, aTaBbl M TONMHAMOYPa, a TAK)Ke CTaHAAPTHBIX 00pasoB GpyKTaHa U3 UKOPYS ¥ TEOPTMHDI
110 PUBMKO-XUMIIECKUM XapaKTepucTukaM «Onmcanue», «PacTBOPUMOCTD», «[UTPOCKONMYHOCTDY,
«Mukpockonusi». XUMIUYECKMMI peakusamu naeHTudukannm cormacHo bpuranckoit papmakormee
2010 nopTBepXK/IeHO Ha/mm41e PPyKTO3BL U [IIOKO3BI ITOCIe ruaponusa cybctannuu. Ilo peaknum
upeHTHGUKALNN COrTacHO AMepuKaHCKoit papmaxornee 36 — NF 31 ycTaHOBIEHO, YTO paccMaTpH-
BaeMble coefyHeHNA (KpoMe CTaHJapTHBIX BEI[ECTB) COEP)KaT MPUMeECH CaxapoB, 0bIazaoue
CBOJICTBaMM BoccTaHOBuUTeNe. [10 BHeIIHEMY BU/Y IpUBefeHHbIE 06pasLibl IPECTABIAIOT CO60I1
ChIITy4lie, aMOPQHbIe HOPOLIKY O€/I0T0, HOYTH O€/10T0 U O/IeHO-KEITOTO LIBETa, TUMTPOCKOINYHEI 1
O4YeHb TUTPOCKOIINYHEL, JIETKO 1 OYeHb JIETKO PacTBOpUMBbIe B Topsideit Bofie. [To pe3ynbTaTaM MUKpO-
CKOIMYECKNX MCCIEMOBAHMIT — 9TO IIOTHOCTHIO MM YaCTUYHO PparMeHTHpOBaHHbIe chepudaecKue
WIN SILeBUIHBIE YaCTUIIbL, /ST KOTOPBIX BBIPa>KEHbI LIeHTPaIbHble MULE/UIBI 1 TepudepudecKue
HOJTYIIPO3pauHble 00O0MTOUKIL, a TAKKe HeOGOIblIIMe YaCTHUI[BI, OT/E/LIONECs OT OCHOBHBIX IICEBO-
KPUCTA/UINYECKNX 00pasoBaHMIL.

BoiBopbl. Pe3ynbraThl ncciefoBanns CyOCTaHIMII MHYIMHA 10 TaKUM (PU3KMKO-XUMUYECKUM
XapaKTepucTukaM Kak «Omnmcanme», «PacTBOPUMOCTD», «[UTpOCKOIMYHOCTEY, « MUKPOCKOMMS», A
TaKOKe UIeHTU(UKAINA CTPYKTYPHBIX COCTAB/IAIINX PpyKTaHa o TpeboBaHUAM bpuraHckoi u
AMeprKaHCKOIT papMaKoIieit MOTyT OBITh UCIIO/IB30BAHBI [I/IsI BXOFHOIO KOHTPOJLS Ka4eCTBa PACTH-
TenbHBIX APV MHYIMHA KaK I/ TOATBEP>KeHMA CTPYKTYPbI, TaK 1 C LIe/IbI0 ONpefe/leH sl YICTO-
TBI cyb6cTanumu. Pe3ynbTaTsl M3ydeHUsT PU3UKO-XMMIYECKUX XaPaKTePUCTUK pacTUTeIbHbIX ADYI
MHY/IMHA MOTYT OBITH MCIIO/Ib30BaHbI IPK Pa3pab0oTKe HAllMOHATbHOM HOPMAaTUBHOI JOKYMEHTa-
LMY Ha CYOCTaHLIMIO IHY/IMH.

Kntouesvle cnosa: HYINH; ONMCAHNE; PACTBOPUMOCTD; TUTPOCKOIIMYHOCTD; MUKPOCKONNS; UEH-
TUKALYS; KOHTPO/Ib KaueCcTBa

STATEMENT OF THE PROBLEM glycoside bond, usually there is also one molecule of
One of the valuable API having a high biologi-  glucose connected with a-D-glucopyranosyl bond

cal activity and a specific effect on the organism is  (Fig. 1) [1, 4-6].
the polysaccharide inulin. It has found its applica- HO
tion for stabilizing therapeutic proteins, enhancing 5
dissolution of lipophilic drugs, as a filler of tablets, OH

in the form of methacrylate hydrogels for trans- (3@:4
porting biologically active compounds to the dis- HO HO &
tal segments of the gastrointestinal tract [1]. Inulin o]

is also used as a diagnostic agent in determining w

the glomerular filtration rate in renal diseases. OH (|3H2 v
In addition, this polysaccharide has a prebiotic ef- HO 0. O

fect (stimulates the growth and the metabolic ac- \@L
tivity of bifidobacteria), affects the metabolism of

carbohydrates and lipids, participates in the pro- OH o

cess of elimination of salts of heavy metals, etc., from Fig. 1 The chemical structure of inulin

the body [2, 3]. (GFn, n = 2-60) where G corresponds
Inulin is a polyfructose chain, in which the mo- to the glucosyl part, F ~ is the fructosyl part,

lecules of fructose are connected to the B-(2>1)- and n - is the degree of polymerization
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Table 1

THE QUALITY REQUIREMENTS FOR PLANT API OF INULIN BY THE MONOGRAPHS “INULIN”
ACCORDING TO THE BRITISH AND UNITED STATES PHARMACOPEIAS

Parameters | BP USp
Description
Appearance An amorphous, granular, white powder giﬁ{:iﬁhjﬁz’sdorle“’ white powder,
Properties
Hygroscopy Hygroscopic -
Sparingly soluble in water; readily soluble Soluble in hot water; sparingly soluble in
Solubility in hot water; sparingly soluble in organic o
cold water and in organic solvents
solvents
When studying in absolute ethanol it looks
Microscopy like large, very irregular masses that are com- ~

pletely or partially fragmented, sometimes
with smaller spherical or ovoid particles

[8]

Identification

Seliwanoff’s test
(a qualitative reaction for | A red color must appear
keto group - fructose)

The reaction with
Fehling’s reagent

(a qualitative reaction for
aldehyde group)

After hydrolysis of the substance to the
structural components - fructose and
glucose a red precipitate must appear

The reaction is carried out without hydroly-
sis of the substance to confirm the absence of
reduced sugars.

The reaction does not proceed at room tem-
perature, a slight reaction maybe in 1 min of
boiling

The properties of inulin depend primarily on
the degree of polymerization (DP), i.e. the number
of monomeric fructose links in the polysaccharide
macromolecule. The length of the fructose chain
of the plant inulin varies from 2 to 60. Under the
action of acids and specific enzymes fructan can
be hydrolyzed to the structural monomers [1, 6].

A high-molecular inulin, which number of fruc-
tose residues is more than 10, is of interest for use
in medical practice since its pharmacological ac-
tivity is higher [7].

The raw material base for obtaining fructan
has been significantly extended; its largest amount
is stored in representatives of Asteraceae, Liliaceae
and Poaceae families [5, 7, 8].

However, a significant number of plant sourc-
es and variability of production conditions deter-
mine the presence of substances of the polysaccha-
ride at the market today; they differ in the number
of fructose residues, the degree of purification from
impurities, and by their physicochemical properties.

ANALYSIS OF RECENT RESEARCHES
AND PUBLICATIONS

The description of physicochemical properties
of API of inulin is given in the works of many re-
searchers. Thus, according to the literature sources,
inulin is an amorphous, granular, hygroscopic, practi-
cally odorless white powder, under the microscope
it has the appearance of ribbed irregular particles,
does not reduce Fehling’s reagent. It is poorly solu-

ble in cold water and readily soluble in hot water.
Depending on the method of obtaining and poly-
fructan as the starting material it can be in the form
of an amorphous powder and in the form of crys-
tals [2, 3, 5, 9].

Pharmacopoeial requirements for the quality
control of inulin are presented in the monographs
“Inulin” of the BP and USP (Tab. 1) [10, 11]. In the
State Pharmacopeia of Ukraine (SPhU) the appro-
priate normative documents for the substance of
inulin are absent.

IDENTIFICATION OF ASPECTS OF THE

PROBLEM UNSOLVED PREVIOUSLY

The primary task of quality control of the sub-
stances to be analyzed in standardization is to identi-
fy a compound and study its critical characteristics.
The particle size and morphology, hygroscopicity,
and solubility of substances are incomplete list of
indicators that determine the physicochemical and
technological properties of substances, and this,
in turn, is directly related to bioavailability and ef-
ficacy of the finished drug, its safety and stability
when using [5-9].

Therefore, determination of the physicochemi-
cal characteristics of API of inulin and its identi-
fication are the initial, but not the less important
stage of the input quality control of the object to
be analyzed, it allows, if necessary, either to detect
adulteration or to prove the quality of the sub-
stance.

HAxicmn, cmandapmusayis i cepmugdivayia é papmayii
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Fig. 2 The chemistry of the reaction of identification B (Seliwanoff's test)

OBJECTIVE STATEMENT OF THE ARTICLE

The aim of this fragment of complex studies is
the quality control of plant API of inulin in accord-
ance with the requirements of modern normative
documents by such physicochemical characteristics
as “Description’, “Solubility”, “Hygroscopy’, “Micro-
scopy’, as well as identification of the structural
components of fructan in order to involve the data
obtained in development of the national norma-
tive documents on the substance of inulin.

PRESENTATION OF THE MAIN
MATERIAL OF THE RESEARCH

As the study objects the API of inulin were
chosen from such plant sources as chicory (batch
01, 04, 05, 06, 07, 09), agave (batch 02, 08) and Je-
rusalem artichoke (batch 03). The physicochemi-
cal characteristics of standard substances of inulin
with chicory (batch 10; Sigma-Aldrich, PN: 12255,
BN: SLBQ7169V) and with dahlia (batch 11; Sig-
ma-Aldrich, PN: 13754, BN: SLBN1201V) were also
taken into account.

The analysis of the objects was carried out in
accordance with the requirements of the BP and
USP by the following parameters: “Description’, “Hy-
groscopy’, “Microscopy”, “Solubility in water R, in
hot water R, in organic solvents” and by chemical
reactions of identification: the reaction with copper
tartrate reagent (Fehling’s reagent) and with the
alcoholic solution of resorcinol (Seliwanoff’s test).
The comparative characteristics of requirements
regarding the quality of API of inulin according to
these pharmacopoeias are given in Tab. 1.

The solubility and the degree of hygroscopicity
of the substances were studied according to the re-

CH,OH

?OONa KOOCIZ
O,
HC — OH O—CH
OH 2 >Cu-./\ |
OH OH H(IZ -0 HO—CIIH
OH COOK NaOOC
D-Glucose Fehling's solution

(deep blue color complex)

quirements of the monograph of the State Pharma-
copeia of Ukraine (SPhU, 5.11) [12]. The solubility
of substances was studied in water R, in hot water R
(80-90 °C) and in organic solvents (chloroform R).
Determination of the degree of hygroscopicity was
assessed in 24 hours, keeping the substances over
the saturated solution of ammonium chloride.

The morphological characteristics (shape and
size of the powder) for all APT of inulin was studied by the
method of microscopy according to the SPhU, 2.9.37,
using an “Opton” microscope by “West Germany”
company (the magnification range - x 100 - x 200).
On a glass slide a small amount of the substance
powder uniformly distributing on the surface was
placed (approximately 0.01 g) in the mixture with
ethanol (96 %) R [12].

Identification of inulin was carried out accord-
ing to the methods of the BP and USP:

Identification B (BP). Dissolve 10 mg of the sub-
stance in 2 ml of hot water R, add 3 ml of 0.15 %
alcoholic solution of resorcinol, then 3 ml of hydro-
chloric acid R, mix and heat at 80 °C. A red color
must appear (Fig. 2).

Preparation of 0.15 % alcoholic solution of
resorcinol: place 0.15 g of resorcinol R in a 100 ml
volumetric flask, add a small amount of ethanol R
(96 %), dilute to the volume with the same solvent,
and mix [11].

Identification C (BP). Boil 5 ml of 10 % aque-
ous solution of inulin with 0.5 ml of hydrochloric
acid R for 2 min, cool and neutralize with sodium
hydroxide solution R by litmus paper. Add 0.5 ml
of copper tartrate solution RI prepared according
to the requirements of the BP. A red precipitate must

appear (Fig. 3).

COONa COONa
2 KOH 0 |
2 NaOH HC — OH
— . L OH +4 | +2 CuOH |
-2H,0 HC — OH
OH OH |
OH COOK
Sod. Salt of gluconic Potassium Copper (1)
acid sodium tartrate hydroxide

2CUOH —— Cu,0| + H,0

Copper (1) oxide
(red precipitate)

Fig. 3 The chemistry of the reaction of identification C (reaction with Fehling’s reagent)
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Table 2 Table 3
CHARACTERISTICS OF THE STUDY OBJECTS THE DEGREE OF HYGROSCOPY
Batch No. Description : Batch No. }"l[he degree czf Compliance
o1 A loose, amorphous, odorless, white ygroscopy, %
powder 01 14.31 £ 0.01 Hygroscopic
02 A loose, amorphous, odorless, pale 02 15.94 £0.29 | Very hygroscopic
yellow powder 03 14.54 + 0.04 Hygroscopic
03 A loose, amorphous, odorless, 04 21.19 £ 0.05 | Very hygroscopic
practically white powder 05 16.03 +£0.12 | Very hygroscopic
04 A loose, amorphous, odorless, white 06 15.11 £0.21 | Very hygroscopic
powder 07 11.41£0.07 | Hygroscopic
05 A llloose, amc(l)rphous, odorless, pale 08 9.40 + 0.23 Hygroscopic
yeTow poweer 09 11.09 +0.24 Hygroscopic
06 A logse, amorphous, odorless, white 10 (Standard
powder substance of inulin|  12.10 £ 0.10 Hygroscopic
Al morph dorl hit
07 ogse, amorphous, odorless, white with chicory)
powder 11 (Standard
08 A loo.se’ amorPhous, odorless, substance of inulin | 11.90 £ 0.17 Hygroscopic
practically white powder with dahlia)
09 A loose, amorphous, odorless, white
powder Mix the equal volumes of solutions A and B im-
10 (Standard Al N dorl i mediately before use [10].
substance of inulin oxzz’ ?3:;1;5 liigsé}?allzr ess, white The reagents used in the analysis meet the re-
with chicory)  |P ’ quirements of the SPhU. All tests were performed
11 (Standard | N dorl b in several replicates.
substance of inulin 0:,3:’ ?g:ﬁg liiisé}?alltr ess, white According to the BP when carrying out chemi-
with dahlia) | ’ cal reactions of identification the substances of inulin

[10]

Preparation of copper tartrate solution RI (by
the requirements of the BP):

Solution A. Dissolve 34.6 g of copper (II) sul-
fate R in the mixture of 0.5 ml of sulfuric acid R and
water R, dilute the solution to the volume of 500 ml.

Solution B. Dissolve 176 g of potassium sodium
tartrate R and 77 g of sodium hydroxide R in water
R, dilute the solution to the volume of 500 ml with
the same solvent.

Mix the equal volumes of solutions A and B im-
mediately before use [11].

Identification (USP). Dissolve 10.0 g of inulin
in 20 ml of hot water R in a 100 ml volumetric flask,
cool, dilute the solution to the volume with water R
and mix (solution S). To 2 ml of solution S add 5 ml
of copper tartrate solution prepared according to the
requirements of the USP: the reaction does not pro-
ceed at room temperature, a slight reaction maybe
in 1 min of boiling (Fig. 3).

Preparation of copper tartrate solution (by the
requirements of the USP):

Solution A. Dissolve 34.6 g of copper (II) sul-
fate R in water R, dilute the solution to the volume
of 500 ml with the same solvent.

Solution B. Dissolve 173 g of potassium sodium
tartrate R and 50 of sodium hydroxide R in 400 ml
of water R. Heat to boiling, cool, dilute the solution
obtained to the volume of 500 ml with water R that
is free of carbon dioxide.

studied (batches 01-09) and standard substances
of inulin with chicory and dahlia (batches 10, 11)
had a red color in Seliwanoft’s test (identification B),
confirming the presence of fructose, and an orange-
red / dark-red precipitate in the reaction with Fe-
hling’s reagent after hydrolysis (identification C),
indicating the presence of glucose.

According to the USP [10] by the reaction with
copper tartrate reagent performed without prior hy-
drolysis of the substances the reaction did not pro-
ceed at room temperature, however, when heated
for 1 min the appearance of an orange-red pre-
cipitate in the compounds analyzed was observed
(batches 1-9). This indicates the presence of sugars
with the properties of reducing agents in the sub-
stances studied and requires further research. In the
samples of batches 10, 11 a blue coloration after heat-
ing did not change.

In the experiment it has been found that the API
of inulin studied (batches 01-09) and the standard
substances of inulin with chicory and dahlia
(batches 10, 11) are loose, amorphous, powders of
white, practically white and pale yellow color by
the “Description” [10, 11] parameter (Tab. 2).

According to Tab. 3 the test samples are hygro-
scopic (increase in mass is from 2 % to 15 %) and
very hygroscopic (increase in mass is more than
15 %).

By the parameters of “Solubility” [11] in water R
(the temperature was 25 °C) the substances analyzed

HAxicmn, cmandapmusayis i cepmugdivayia é papmayii
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Table 4

SOLUBILITY OF API OF INULIN

Batch No. In water In hot water In organic solvents
(at 25 °C) (at 90 °C) Chloroform R
01 Slightly soluble Readily soluble
02 Soluble Very soluble
03 Readily soluble Readily soluble
04 Soluble Very soluble
05 Readily soluble Very soluble
06 Slightly soluble Readily soluble
07 Soluble Readily soluble Insoluble
08 Readily soluble Very soluble
09 Slightly soluble Readily soluble
1&523?533‘; t:::ji}c)e Slightly soluble Readily soluble
1i f(fizzgj?tzu;:}t;r;;e Practically insoluble Readily soluble

were readily soluble, soluble and sparingly soluble
in water R, while by the solubility in hot water R (its
temperature was 80-90 °C) all samples were very
soluble or readily soluble (Tab. 4).

It is known from the literature sources that the
less the number of fructose residues in the inu-
lin structure is, the greater is the solubility of the
substance [1, 2, 4]. In this regard, high parameters

of solubility in water at the temperature of 25 °C
indicate the potential presence of low molecular
weight inulin fractions in the test samples.

The solubility of substances was also checked in
chloroform R. It has been experimentally confirmed
that in chloroform R all samples are insoluble.

The next step was to study the structure of
plant API of inulin by the method of microscopy

Fig. 4 The photomicrographs of API of inulin in ethanol (96 %) R obtained with a light microscope
in 200-fold magnification: the substances of inulin of batch 01-09 (1-9); standard substance of inulin
with chicory (10); standard substance of inulin with dahlia (11); a calibrated stage micrometer (12)
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in ethanol (96 %) R [11]. The photomicrography is
given in Fig. 4.

The study of morphology of API of inulin by
light microscopy shows that the samples (batches
02-09) look like masses with large spherical or ovoid
particles that are completely or partially fragmented.
As noted in the works [2], these formations can be
described as pseudomorphic or pseudocrystalline
with the expressed central micelles looking like
black cores and peripheral semi-transparent shells,
as well as small parts of inulin (in the form of dark
points) separated from the main pseudocrystalline
formations.

The samples of batches 01, 10, 11 in this mag-
nification are also completely or partially fragmen-
ted spherical or ovoid particles; however, the sub-
stances have a smaller size due to the greater de-
gree of fineness.

CONCLUSIONS AND PROSPECTS
FOR FURTHER RESEARCH
1. According to the BP the presence of the struc-
tural components - fructose and glucose after
hydrolysis of the main substance can be con-
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