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QUANTITATIVE CONTENT OF ORGANIC ACIDS
AND ASCORBIC ACID IN THE ROOT
OF PLANTS GENUS OF ARCTIUM
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Introduction. According to the State Pharmacopoeia of Ukraine 2.1
the requirements given in “Arctium root N” monograph is actual for studying
the roots of Arctium lappa, Arctium minor and Arctium tomentosum.

The aim of the research was to determine the quantitative content
of organic acids and ascorbic acid sums in different samples of Arctium
lappa, Arctium minor and Arctium tomentosum roots.

Materials and methods. The quantitative content of organic acids
sum was studied by titration method. Ascorbic acid was determined by
using a spectrophotometric method.

Results. No significant difference was found in the quantitative
content of the sum of free organic acids depending on the time of year
and region of harvesting herbs. The content of ascorbic acid in roots was
practically the same.

Conclusions. The content of the sum offree organic acids and
ascorbic acid was determined in plants of genus Arctium harvested in
different regions and the time of year.
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Introduction. The plants of Arctium genus are widespread in Ukraine
and used in scientific and folk medicine. Monograph “Arctium root N is
included into the State Pharmacopoeia of Ukraine 2.1 and Arctium lappa,
Arctium tomentosum and Arctium minor are the sources of this raw material
[3]. The Arctium generation numbers eleven species but there are only
four species in Ukraine. These are Arctium lappa, Arctium minor, Arctium
tomentosum and Arctium nemorosum([4]. Arctium nemorosum meets very
seldom. The plants of these species are very similar by morphological
features, so it is difficult to distinguish them from each other.

The root of Arctium is included into composition of different food
additives and medical herbal mixtures of Ukrainian and abroad production.
Infusions and decoctions which are prepared from roots of plants of
Arctium genus are used in folk medicine. They are recommended to
normalize metabolic processes in an organism and functional disorder
of gastrointestinal tract as a diuretic, choleretic and detoxication drug.
Moreover, the roots has anti-inflammatory, spasmolytic, astringent,
antimicrobial, reparative, desensitizing, general health-improving and
polyvitamin activity [1, 4, 5, 6].
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Literature analysis shows that the chemical content of Arctium lappa,
Arctium tomentosum and Arctium minor roots represents carbohydrates
(mono- and disaccharides, inulin and other polysaccharides, pectins),
proteins, lipids, phenolic substances (phenolic acids, coumarins,
flavonoids, tannins), essential oil, vitamins, organic acids, macro- and
microelements [1, 4, 6]. Earlier we had also studied the quantitative
content of free organic acids sum and ascorbic acid only in the Arctium
lappa root depending on the term of storage and it was determined that
the content of free organic acids sum was in 2.4 times higher in the root of
autumn storage then in the root in spring storage. The content of ascorbic
acid fluctuated insignificantly [4]. Due to the State Pharmacopoeia of
Ukraine 2.1 requirements of monograph spread on the roots of Arctium
lappa, Arctium minor and Arctium tomentosum, that is why comparison
of quantitative content of accumulation of free organic acids sum and
ascorbic acid in raw material of three species of Arctium genus which were
prepared during three years in different places of Ukraine was actual.

The aim of the research was to determine the quantitative content
of organic acids and ascorbic acid sums in different sets of samples of
Arctium lappa, Arctium minor and Arctium tomentosum roots.

Materials and methods. Roots of Arctium lappa, Arctium minor,
Arctium tomentosum which had been prepared in spring in Vinnytsia,
Kyiv, Lviv, Odessa, Kharkiv, Khmelnitskiy and Chernihiv regions (table 1)
during 2014-2016 years were used for research. The quantitative content
of organic acids sum was studied by titration method according to the
method of State Pharmacopoeia of Soviet Union of XI edition in terms
of malic acid (article Ne 38 “Rosa fruit”). Ascorbic acid was determined
by spectrophotometric method according to the method of the State
Pharmacopoeia of Ukraine 2.0 (monograph “Rosa”) [2, 3].

Results and discussion. The results of the research are shown in the
figure 1 and table 2. As a result of studying of quantitative content of organic
acids sum, it was determined that the content of these substances in the
raw material ranged in dependence of storage year from 1.64+0.09 % (sets
151016 and 081015) to 1.25+0.07 % (set 121014) in the roots of Arctium
lappa, from 1.58+0.22 % (set 081014) to 1.28+0.07 % (set 111016) in the
roots of Arctium minus and from 1.57+0.08 % (set 081014) to 1.26+0.07 %
(set 111016) in the root of Arctium tomentosum. It is distinctive of the roots of
Arctium lappa that the organic acids sum varied from the region of storage,
e.g.in 1.3 times in 2014 and 2015 sets of samples and in 1.2 times in 2016
samples. It is distinctive of the roots of Arctium tomentosum that the content
of these substances varied from the region of storage, e.g. in 1.2 times in
2014 samples and in 1.1 times in 2015 and 2016 samples. At the same time
this difference for different sets of samples of the roots of Arctium minor did
not depend on the storage yeatr.
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Fig. 1. Results of quantitative determination of sum of organic acids (m=5,

in %, in terms of malic acid, in terms of absolutely dry raw materials) in
different sets of samples of Arctium lappa (A), Arctium minor (B) and
Arctium tomentosum (C) roots
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Table 1
Sets of storage root
Region Number of set
Arctium lappa
Vinnytsia 1010141 1110151 1010161
Kyiv 0910141 1310151 1110161
Lviv 0810141 1210151 0810161
Odessa 0710141 0810151 0910161
Kharkiv 1310141 0710151 0810161
Khmelnitskiy 1210141 0910151 1210161
Chernihiv 1110141 1010151 1310161
Arctium minor
Vinnytsia 0810142 1410152 0810162
Kyiv 1010142 1210152 0910162
Lviv 0710142 0810152 1110162
Odessa 0910142 0710152 1310162
Kharkiv 0610142 1310152 1510162
Khmelnitskiy 1210142 1610152 1210162
Chernihiv 1410142 1110152 1010162
Arctium tomentosum
Vinnytsia 0810143 1110153 1010163
Kyiv 1010143 1210153 1210163
Lviv 1210143 1410153 1110163
Odessa 1110143 1310153 0910163
Kharkiv 1310143 0910153 0810163
Khmelnitskiy 1510143 0810153 0710163
Chernihiv 0910143 0710153 1310163

The content of ascorbic acid in roots of Arctium lappa, Arctium minor,
Arctium tomentosum fluctuated insignificantly from 1.50+0.01 %*10-2 to

1.704+0.01 %*102
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Table 2
Results of quantitative determination of ascorbic acid in different
sets of samples of Arctium lappa, Arctium minor and Arctium
tomentosum roots (m=5, in terms of ascorbic acid, in terms of
absolutely dry raw materials), in 102 %

Arctium lappa
Set 1010141 [ 0910141 | 0810141 (0710141 | 1310141 | 1210141 | 1110141
Content 1.5+0.01 {1.6+0.01 | 1.6+0.01 | 1.7+0.01 | 1.6+0.01 | 1.5+0.01 | 1.7+0.01
Set 1110151 {1310151 | 1210151 [0810151 | 0710151 | 0910151 | 1010151
Content 1.7+0.01 [1.5+0.01 | 1.6+0.01 | 1.6+0.01 | 1.5+0.01 | 1.7+0.01 | 1.7+0.01
Set 1010161 |1110161 | 0810161 | 0910161 | 0810161 | 1210161 | 1310161

Content 1.5+0.01 {1.7+0.01 | 1.5+0.01 | 1.6+0.01 | 1.7+0.01 | 1.5+0.01 | 1.6+0.01
Arctium minor

Set 0810142 | 1010142 | 0710142 | 0910142 | 0610142 | 1210142 | 1410142
Content 1.5+0.01 | 1.6+0.01 | 1.7+0.01 | 1.7+0.01 | 1.5+0.01 | 1.6+0.01 | 1.7+0.01
Set 1410152 | 1210152 | 0810152 | 0710152 | 1310152 | 1610152 | 1110152
Content 1.7+0.01 | 1.5+0.01 | 1.5+0.01 | 1.7+0.01 | 1.5+0.01 | 1.6+0.01 | 1.6+0.01
Set 0810162 | 0910162 | 1110162 | 1310162 | 1510162 | 1210162 | 1010162

Content 1.5+0.01 | 1.6+0.01 | 1.5+0.01 | 1.5+0.01 | 1.6+0.01 | 1.7+0.01 | 1.6+0.01

Arctium tomentosum

Set 0810143 | 1010143 | 1210143 | 1110143 | 1310143 | 1510143 | 1910143
Content |1.5+0.01 |1.6+0.01 | 1.5+0.01 | 1.7+0.01 | 1.5+0.01 | 1.6+0.01 | 1.7+0.01
Set 1110153 | 1210153 | 1410153 | 1310153 | 0910153 | 0810153 | 0710153
Content |1.6+0.01 |1.5+0.01 | 1.5+0.01 | 1.7+0.01 | 1.6+0.01 | 1.6+0.01 | 1.7+0.01
Set 1010163 | 1210163 | 1110163 | 0910163 | 0810163 | 0710163 | 1310163

Content |1.5+0.01 |1.6+0.01 |1.7+0.01 | 1.6+0.01 | 1.5+0.01 | 1.7+0.01 | 1.5+0.01

Conclusions. For the first time the quantitative content of organic
acids and ascorbic acid sum in Arctium lappa, Arctium minor and Arctium
tomentosum roots, which had been prepared in different regions and
years, was determined.

The variability of quantitative content of free organic acids sum in
dependence of term and region of storage was insignificant and fluctuated
in 1.1-1.3 times. The content of ascorbic acid in roots of three species
of Arctium independence from region and year of storage was practically
the same.
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The perspective of further research of the Arctium lappa, Arctium
minor and Arctium tomentosum roots is studying a blend composition of
organic acids, establishing a connection between qualitative composition
and predicting pharmacological activity such as membrane stabilizing,
antimicrobial and anti-inflammatory activity.
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KinbKicHMIA BMIiCT KACNOT OpraHi4HMX Ta KUCNOTH
ackopO6iHOBOI Y KOPEHsIX POCIIUH poAay fonyx
T. B. OnpowaHcbka, O. I1. Xeopocm
HauioHanbHun chapmaueBTMYHUM YHIBepcuTeT, M. XapkiB

Bcryn. B I®Y 2.1 Bumorn moHorpadii «Jlonyxa KopeHiN» po3noBcto-
DKYIOTbCH Ha KOpeHi nonyxa (n.) BENWKoro, . Marnoro Ta n. NaByTUHUCTOrO.

MeTa — BM3HAYUTU KiNbKICHUMA BMICT CyMMU KUCIIOT OpraHiyHux Ta
KMCIOTN ackopbiHOBOI B Pi3HMX CEpisiX KOPEHIB J. BEMMKOro, 1. Manoro
Ta N. NaByTUHUCTOrO.

Matepianu Ta metoau gocnigxeHHA. BMiCcT cymn Kncnot opraHiy-
HUX BU3HaAYanm TUTPUMETPUYHUM METOAOM, a KMCHOTK ackopbiHOBOI —
CNEeKTPOOTOMETPUHHUM.

PesynbraTtn. KinbkiCHUA BMICT CyMU BiflbHUX KUCIOT OpraHiyHuX B
3aNeXHOCTi Bi perioHy 3aroTiBIli KONMMBABCS HE3HAYHO, a acKOpPOIHOBOI
KMcnotn — ByB O4HAKOBUN.

BucHoBKW. BusHayeHO BMICT CyMU BiNbHUX KUCIOT OpraHiyHux Ta
KMCIOTN ackopBiHOBOI B CUPOBUHI POCHMH poay JTIONyX Pi3HMX PerioHiB Ta
poKiB 3aroTieni.

Knro4yoBi cnoBa: nonyx, KopiHb, KMCINOTK OpraHidHi, ackopbiHoBa
Kucnorta.
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KonuyectBeHHOe onpeaeneHne KMCNoT OpraHNYecKux u
KNCNOTbl aCKOPOMHOBOW B KOPHAX pacTeHU poga nonyx

T. B. OnpowaHckasi, O. 1. Xeopocm
HaumoHanbHbIW hapmaueBTUYEeCKUA yHUBepcuTeT, I. XapbKoB

Berynnenue. B [®Y 2.1 TpebosaHua MoHorpadum «Jlonyxa kopHU™» pa-
CMPOCTPaHSAOTCS Ha KOPHW 1onyxa (11.) 6orbLUoro, J1. Maroro 1 1. NayTUHUCTOTO.

Llenb — onpenenTb COCTaB CyMbl KUCIIOT OPraHUHECKUX U KUCTOTbI aCKop-
BGVHOBOW B pasHbIX CepUsiX KOPHEN 1. BOMLLLOrO, 1. Maroro 1 1. NayTUHUCTOTO.

MaTepuanbl 1 Mmetoabl uccnegosaHus. CogepxaHue KUCoT op-
raHn4Yecknx onpegensany TMTPUMETPUYECKUM METOAOM, KUCIOTbI ackop-
BUHOBOW — CNEKTPOOTOMETPUHECKUM.

PesynbraTbl. KonvyectBeHHOE cogepkaHne CyMMbl CBOGOAHbIX Op-
raHNMYeCKNX KUCNOT B 3aBMCUMMOCTM OT permoHa 3aroToBku konebarncs He-
3Ha4YUTENbLHO, coaepXaHme ackopbnHOBOM KNCIOTbl — BbINO OAMHAKOBO.

BbiBoabl. OnpegeneHo cogepxaHme cBOOOAHbIX KACMOT OpraHuye-
CKMX W KNCNOTbl acKOpBUHOBOW B Cbipbe pacTeHUI poda Nomnyx pasHbiX
PErMoHOB U rOA0B 3arOTOBKMY.

KnioueBble cnoBa: nonyx, KOpHW, KUCMNOTbl OpraHu4eckme, ackop-
6uHoBas KucnoTa.
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BUBYEHHA ENEMEHTHOI'O CKINAQY CUPOBUHU
MOPKBUW NOCIBHOI COPTIB «AACKPABA»
TA «<HAHTCbKA XAPKIBCbKA>»
A.-M. B. lasmok, 1. O. XKypaesenb, O. A. Kucnu4yeHko,
H. €. Bypoa
HauioHanbHun hapmaueBTMYHMIA yHiIBepcUTeT, M. XapkiB
BcTyn. AKTyanbHMM € BUBYEHHS CifTbCbKOroCnogapCbKoi CUPOBUHM,
LLIO KYNBETUBYETBLCA B YKpaiHi.
MeTa. MeToto po6oTun Byrno BUBYEHHS €MTEMEHTHOrO CKragy KopeHe-

NfoAiB Ta HaA3eMHOI YacTMHM MOPKBUM MOCIBHOI copTiB «HaHTCbka xap-
KiBCbKa» Ta «fICKpaBa».
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