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Modern sedatives used in medical practice can be of both synthetic and natural origin. It is known that the best phytosedative is valerian.
In the 18" century, valerian was included in all European pharmacopeias. High efficiency, good tolerability, and virtually no side effects
ensure the widespread use of valerian and its phytopreparations in medical practice, especially for the treatment of geriatric patients.
Despite this, valerian remains understudied due to its extreme polymorphism.

The aim of the work is to determine the component composition of valerian tinctures made from rhizomes with valerian roots of different
species growing in the Zaporizhzhia region by gas chromatography and to carry out their comparative analysis.

Materials and methods. Samples of rhizomes with valerian roots made from medicinal plant raw materials of valerian according to
the traditional production recipe (Tinctura Rhizomata cum radicibus Valerianae (1:5)) from different species of valerian growing in
the Zaporizhzhia region were selected for experimental studies: Valerian stolonifera Czern. — Kantserivska Balka, Zaporizhzhia district,
Zaporizhzhia region; V. exaltata Mikan. — Shyroke village, Vasylivskyi district, Zaporizhzhia region; V. tuberosa L. — Khortytsia Island,
Zaporizhzhia; V. collina Wallr. - right bank of the Dnieper River, Zaporizhzhia. The component composition of valerian tinctures was studied
using an Agilent 7890B gas chromatograph with a mass spectrometric detector 5977B.

Results. The component composition of tinctures from the underground part of valerian plants growing in the Zaporizhzhia region was
identified and analyzed with chromato-mass spectrometry.

Conclusions. 55 components in valerian tincture from underground raw materials of Valeriana stolonifera Czern. were identified with gas
chromatography: V. exaltata Mikan. — 48, V. tuberosa L. — 54, V. collina Wallr. — 51. Analyzing the obtained data, we can conclude that
valerian tinctures differ in both quantitative and qualitative composition. Only compounds 7 and 9 coincide in tinctures from underground
parts of all four types of valerian. Since the tinctures were made following the standard technology, the content of components in medicinal
plant raw materials depends on the type, place of growth, environmental conditions, time of collection, drying of raw materials. The results
of the study confirm the prospects of using the underground part of the studied plants of the genus Valerian to create new drugs and
phytopreparations on their basis. However, given the extreme polymorphism of valerian for the introduction into the culture of promising
species that grow in Ukraine, it is necessary to conduct more in-depth pharmacognostic and pharmacological studies of plants of this genus.
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XpomaTo-mac-cnekTpoCKonisi HaCTOWOK i3 NiA3eMHOI YaCTUHM POCIIMH poAy BanepiaHa, Lo 3pocTatoTh Y 3anopisbkomy Kpai
B. M. OguHuosa, HO. . Kopriecbkuii, [1. KO. CkopuHa, B. I. KopHieBcbka

3-nomix Cy4acHux ceaTMBHUX 3aC0obiB, LLIO BUKOPUCTOBYIOTb Y MEAUYHIN NPaKTWL, PO3Pi3HAIOTb NpenapaTi CUHTETUYHOTO Ta NPUPOAHOTO
noxomkeHHst. Bigomo, Lo kpaLumm pocnnHHUM iToTpaHkBinisaTopoM € Banepiana. Y XVIII cronitti BanepiaHa 6yna BkntoyeHa B yci €Bpo-
nenceki hapmakonei. Bucoka edpekTUBHICTb, XOpoLUa NepeHOCHICTL i Malixe NoBHa BifCYTHICTb NOGIYHMX eheKTiB 3abe3neyyoTh LWMpoKe
BUKOPUCTaHHS BanepiaHu Ta ii ghiTonpenapariB y MeanyHin npaktuui, 0cobnmneo Ans nikyBaHHs repiaTpuyHuX XBopux. Hesaxaroum Ha
Lie, BanepiaHa nikapcbka 3anuLaeTbCs HEA0CTaTHLO BUBYEHO Yepes ii Haa3BMYanHy NoniMopgHICTb.

MeTa poboTu — METOLOM ras3oBoi xpomarorpadii BU3HaUNTV KOMMOHEHTHWIA CKNaA HaCTOWOK BarepiaHu, BUTOTOBIEHWX i3 KOPEHEBULL, 3
KOpPEHAMW BanepiaHun pisHWX BUAIB, SKi 3p0CTaloThb y 3anopisbkomy Kpai, Ta 34INCHUTY iX NOPIBHAMNBHWIA aHani3.

Marepianu Ta meToau. ns ekcnepuMeHTanbHUX AOCTImKeHb 0Opasnm 3pasku HACTOMOK KOPEHEBWLL i3 KOPEHSMI BanepiaHu, BUrOTOBMEHI
3 nikapcbKOi POCMMHHOI CYPOBUHM BanepiaHn 3a TpaauLinHo BrpobHuYoto peuentypoto (Tinctura Rhizomata cum radicibus Valerianae
(1:5)) i3 pisHux BMAiB BanepiaHu, Lo 3pocTaloTb y 3anopisbkoMy Kpai: Valeriana stolonifera Czern. — KaHuepiecbka 6anka, 3anopisskuii
pavioH 3anopisbkoi obnacTi; V. exaltata Mikan. — c. Lupoke, Bacuniecbkoro paiioHy 3anopisbkoi 0bn.; V. tuberosa L. — 0. XopTuus,
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OpueiHaribHi 0oCidxeHHs!

M. 3anopixoks; V. collina Wallr. — npasuit 6eper p. [Hinpo, M. 3anopiioks. KOMNoHeHTHWIA cknaj HacToWok BanepiaHu JocnidxyBany 3a
fonomoroto razoBoro xpomarorpada Agilent 7890B 3 mac-cnekTpoMeTpuyH1M aeTektopom 5977B.

Pesynkrati. 3a ;ONOMOroOK0 XpoMaTo-mMac-CrnekTpoMeTpil igeHTUdiKyBanum Ta npoaHaniaysarnv KOMIOHEHTHUI Cknag HAaCTOWOK i3 Nig3eMHOi
4aCTUHU POCIUH pofy BanepiaHa, Lo 3pocTaoTb Y 3anopisbkomMy Kpai.

BucHoskn. MeTogom ra3oBoi xpomartorpadii y HacTonui BanepiaHu 3 nig3emMHol cuposuHu Valeriana stolonifera Czern. |peHTndikyBanu
55 komnoHeHTiB, 3 V. exaltata Mikan. — 48, 3 V. tuberosa L. — 54, 3 V. collina Wallr. — 51. MNpoaHanisyBaBLIX ogepxaHi AaHi, 3poounm
BVCHOBOK, LL|O HACTOWKM BanepiaHu BiApi3HAIOTLCS i 3a KiNbKICHWM, i 3@ AKICHUM CKnagoMm. Y HacToiKax 3 NiA3eMHUX OpraHiB yCiX YOTMPbOX
BUAiB BanepiaHu 36iratotbest nuie cnonyku 7 i 9. Ockinbku HACTOMKM BUrOTOBMEHI 3@ CTaHAAPTHOK TEXHOMOTIE0, BMICT KOMMOHEHTIB Y
NiKapCbKili POCIMHHIN CUPOBWHI 3aNeXunTb Bif BUAY, MIiCLiSt 3pOCTaHHS, €KOMOTYHNX YMOB, Yacy 301paHHs, CyLUiHHS CMpoBWHY. Pe3ynstaTu
[OCTiAKEeHHS MiATBEPAXKYIOTb NEPCNEKTUBHICTb BUKOPUCTaHHS NiA3EMHOI YaCTUHM JOCTIAKEHVX POCMNH POAY BanepiaHa Ans CTBOPEHHS
Ha iXHilh OCHOBI HOBWX nikapcbkux 3acobiB i iTonpenapatie. BpaxoBytoun Haa3BMYaANHY NOMIMOPCHICTL BanepiaHu, Ans BBEAEHHS B
KynbTYpy NEPCNEKTUBHWX BUAIB, ki 3pOCTaloTh Ha TepuTopii YkpaiHu, HeobxigHO 3ailicHioBaTy rmubLLi dhapMaKkorHoCTUYHI Ta hapmako-
NOriYHi JOCRIDKEHHS POCAMH LbOTO poay.

KnrouoBi crnosa: HacToiika BanepiaHu, razoBa xpomartorpadisi, XxpomMaTo-Mac-CneKTPOCKOMis, KOMMOHEHTHWIA cKnag, KinbKiCHWIA BMICT.
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Valerian has long been used in scientific and traditional medi-
cine both independently (in the form of tinctures, decoctions and
alcohol tinctures of fresh phytomass or air-dried raw materials,
thick extract, fresh juice, powder of underground organs) and
as part of various multicomponent phytocompositions, which
allows varying their composition and, thus, intensively affect
various parts of pathological disorders in the body [2].
Valerian grows all over the globe and has more than 250
species. In Ukraine, 13 species belong to the collective
species cycle Valeriana officinalis L. s. 1. of these, the most
important are: Valeriana grossheimii Worosch., V. sambucifolia
Mikan, V. collina Wallr., V. simplicifolia Kabath., V. tripteris L.,
V. transsylvanica Schur, V. exaltata Mikan, V. rossica P. Smirn.,
V. tanaitica Worosch., V. nitida Kx., V. stolonifera Czerm. The next
plants grow in the Zaporizhzhia region: V. stolonifera Czem.,
V. exaltata Mikan, V. collina Wallr., V. tuberosa L. [1,3,4,6-12].

Aim

The aim of the work is to determine the component composition
of valerian tinctures made from rhizomes with valerian roots
of different species growing in the Zaporizhzhia region by gas
chromatography and to carry out their comparative analysis.

Materials and methods

Samples of thizomes with valerian roots made from medicinal
plant raw materials of valerian according to the traditional pro-
duction recipe (Tinctura Rhizomata cum radicibus Valerianae
(1:5)) from different species of valerian growing in the Zapo-
rizhzhia region were selected for experimental studies:

— Valerian stolonifera Czern. — Kantserivska Balka, Zapo-
rizhzhia district, Zaporizhzhia region;

— V. exaltata Mikan. — Shyroke village, Vasylivskyi district,
Zaporizhzhia region;

— V. tuberosa L. — Khortytsia Island, Zaporizhzhia;

— V. collina Wallr. — right bank of the Dnieper River, Zapori-
zhzhia.

The component composition of valerian tinctures was stud-
ied using an Agilent 7890B gas chromatograph with a mass
spectrometric detector 5977B. Chromatography conditions:
DB-5ms column 30 m long, with an inner diameter of 250 um

and a phase thickness of 0.25 pum. The speed of the carrier gas
(helium) — 1.3 ml/min. The injection volume is 0.5 pl. The
division of the flow is 1:5. The temperature of the sample in-
jection unit — 265 °C. Thermostat temperature: programmable
—70 °C (exposure 1 min), up to 150 °C at a speed of 20 °/min
(exposure 1 min), up to 270 °C at a speed of 20 °/min (expo-
sure 4 min). The NIST 14 mass spectrum library was used to
identify the components.

Results

The component composition of tinctures from the underground
part of Valerian plants growing in the Zaporizhzhia region was
identified and analyzed with chromato-mass spectrometry. 153
components were identified in the analysis of chromatograms
(Fig. 1-4, Table I) of the valerian tinctures (7able I) belonging
to different classes of biologically active compounds.

In the tincture of valerian from Valeriana stolonifera
Czern. (Kantserivska Balka) 55 compounds were identified,
of which 9 components are quantitatively distinguished in
terms of peak areas and retention time: 13.814 RT (E)-3-
((4S,7R,7aR)-3,7-Dimethyl-2.,4,5,6,7,7a-hexahydro-1H-
inden-4-yl)-2-methylacrylaldehyde — 18.21 %; 3.825 RT
7,7-Dimethyl-2-methylidenebicyclo[2.2.1]heptane — 7.25 %;
8.424 RT [(1S,2R,4S)-1,7,7-Trimethyl-2-bicyclo[2.2.1]hepta-
nyl] acetate — 5.26 %; 18.155 RT Ethyl linoleate — 3.35 %;
7.214 RT (6,6-Dimethyl-2-bicyclo[3.1.1]hept-2-enyl)metha-
nol — 3.29 %; 15.365 RT [(15,2R,5R,6R,8S,125)-1,5,9,9-Te-
tramethyl-10-oxatricyclo[6.2.2.0>¢]dodecan-12-yl] acetate
—2.75%; 11.943 RT Myrtenyl isovalerate —2.04%; 20.671 RT
6-Isopropenyl-4,8a-dimethyl-1,2,3,5,6,7,8,8a-octahydronaph-
thalene-2,3-diol — 0.93 %; 4.826 RT D-Limonene — 0.37 %.

In the tincture of V. exaltata Mikan. (Shyroke village,
Vasylivskyi district, Zaporizhzhia region) 48 components were
identified, of which 8 components are quantitatively distin-
guished in terms of peak areas and retention time: 8.426 RT
[(1S,2R,48)-1,7,7-Trimethyl-2-bicyclo[2.2.1Theptanyl] acetate —
9.33%; 13.80 RT (E)-3-((4S,7R,7aR)-3,7-Dimethyl-2.,4,5,6,7,7a-
hexahydro-1H-inden-4-yl)-2-methylacrylaldehyde — 7.72 %;
17.822 RT 11,14-Dihydroxy-2-methyltricyclo[8.4.0.0>"Jtetradec-
6-en-5-one—5.44%; 15.363RT[(1S5,2R,5R,6R.8S,125)-1,5,9,9-Te-
tramethyl-10-oxatricyclo[6.2.2.0>¢]dodecan-12-yl] acetate
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Fig. 1.
Chromatogram

of valerian tincture
of V. stolonifera
Czem.

Fig. 2.
Chromatogram

of valerian tincture
of V. exaltata
Mikan.

Fig. 3.
Chromatogram

of valerian tincture
of V. tuberosa L.

Fig. 4.
Chromatogram

of valerian tincture
of V. collina Wallr.
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Table 1. Comparative characteristics of mass spectroscopy of tinctures from the underground part of Valerian plants growing in the Zaporizhzhia region

Chemical name of the component Molecular V. stolonifera
Rt Rt

formula
Content,
%
1 1-Hydroxypropan-2-one C,H.0, 1.732 |2.70 1.731 [1.50
2 2,2"-Bioxirane CH.0, 2.086 |0.74
3 1,2,3,4-Diepoxybutane CH.0, 2.088 |0.42
4 Acetoxyacetic acid C,H.0, 2.164 |0.30
5 | Methyl acetate C,HO, 2166 |0.84
6 Methyl 2-oxopropanoate C,H0, 3.338 |0.53 2247 | 1.77 2246 |1.01
7 3-Methylbutanoic acid C,H,0, 2.625 |1.53 2.862 [4.12 2.581 [13.37 2595 |[17.64
2.877 |2.39
8 2-Methylbutanoic acid CH, 0, 2627 |1.10
9 Ethyl 3-methylbutanoate CH,0O, 275 |7.05 272|147 2.733 |0.30 2.734 |0.36
10 | Dihydroxyacetone C,H.,0, 3.504 |4.09 3.144 | 7.09 3.145 |8.66
11 | 3-Carene CoHis 3.607 |0.39
12 | 1,3,3-Trimethyltricyclo[2.2.1.0¢]heptane CoHis 3.609 |1.97
13 | 2-[(Tetrahydro-2H-pyran-2-yl)oxy]propanoic acid | C,H,,O, 3.375 |0.20
14 | 1,2-Cyclopentanedione CH.0, 35 0.42 3.497 |0.53
15 | 3-Methylpentanoic acid CH,,0, 356 |0.37
16 | 7,7-Dimethyl-2-methylidenebicyclo[2.2.1]heptane | C, H,; 3.825 |7.25
17 | (1S)-2,2-Dimethyl-3-methylenebicyclo[2.2.1] CoHis 3.826 |0.44
heptane
18 | Glycerin C,HO, 4.006 |0.64 4.018 [0.36
19 | B-Phellandrene CoHie 4184 |0.41
20 | 6,6-Dimethyl-2-methylidenebicyclo[3.1.1]heptane | C, H,, 4.189 |0.47
21 | 2-Hydroxy-y-butyrolactone C,H.0, 4267 |0.82 4266 |0.90
22 | Aminopyrazole C,HN, 4387 |0.57
23 | D-Limonene CoHie 4826 |0.37
24 | N-(2-Fluorophenyl)-3-morpholin-4-ylpropanamide | C,,H,.FN,0, 4872 |0.37 4872 |0.32
25 | Clindamycin C,H.,.CINO.S 5.368 [0.33
26 | Thymine CHN,0, 5371 |0.65
27 | 2-Methylhept-2-en-4-one CH,0 5.642 |0.23
28 | 2-Nonen-1-ol CH,0 5739 |0.32 - -
29 | N-Methoxycarbonyl-L-alanine nonyl ester C,,H;NO, 6.228 |0.29 - -
30 | D,L-Arabinose C,H, O, 6.296 |1.10
6.431 [0.42
31 | 3,5-Dihydroxy-6-methyl-2,3-dihydropyran-4-one CH0, 6.493 |1.83 6.506 |1.23 6.431 | 147
32 | (2R)-1,7,7-Trimethylbicyclo[2.2.1]heptan-2-ol C,,H,s0 6.891 |0.80
33 | endo-Borneol C,H,O 6.895 |[1.30
34 | 4-Hydroxyoxolan-2-one C,H0, 6.496 |0.23
35 | Terpinen-4-ol C,H,O 6.993 |0.37
36 | (6,6-Dimethyl-2-bicyclo[3.1.1]hept-2-enyl)methanal | C, H,.O 7214 |3.29
37 | Catechol CH0, 7.053 [1.92 7.053 |2.47
38 | (-)-Myrtenol C,H,0 7215 |2.08
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Cont. of table 1.

Chemical name of the component Molecular V. stolonifera V. exaltata
Rt Rt Rt , | Rt

formula
Content, Content,

% %

39 | 2,3-Dihydro-1-benzofuran CH,0 743 0.35
40 | 2,3-Dihydroxypropyl acetate CH, 0, 7.819 [0.88 7.864 |1.85
41 | Hexyl 3-oxobutanoate CoH:0, 7.764 1043
42 | 9-Oxabicyclo[3.3.1]nonan-2-yl acetate CoH:0, 7.979 |0.17
43 | Methyl 6-oxoheptanoate CH,0, 8.205 |0.31
44 | Glucuronamide C,H,NO, 8.326 |0.26
45 |[(1S,2R,4S)-1,7,7-Trimethyl-2-bicyclo[2.2.1] C,H,.0, 8424 |5.26 8426 [9.33

heptanyl] acetate
46 | 1-(2-Hydroxy-5-methylphenyl)ethanone CH, .0, 8.791 |0.71
47 | (4-tert-Butylphenyl) 5-hydroxypentanoate C,sH0,
48 | 2-(2-Butynyl)cyclohexanone C,H,.0 8.792 |0.20
49 | 1-(2,6,6-Trimethylcyclohexen-1-yl)ethanol C,H,,0 8.882 |0.44
50 | 2-(3-Oxobutyl)cyclohexan-1-one C,,H::0, 8.882 |0.74
51 | Myrtenyl acetate C,H,0, 8.932 [0.39 8.933 |0.64

11.935 | 0.45

52 | Phorone CH,0 9.65 |0.17
53 | 5-Butyloxolan-2-one CH,0, 9.785 |1.99
54 | Vanillin lactoside CpoHy045 9.931 |0.18 9.821 |0.24
55 | Caryophyllene CisHy 10.296 | 0.42
56 | 1-Nitro-3-(propoxymethyl)benzene C,,H,sNO, 10.395 | 0.99
57 | Inosine C,,H,N,O, 10.397 | 0,89%
58 | 2,10,10-Trimethyltricyclo[7.1.1.0>"Jundec-7-en- C,H,0 10.452 | 0.62

6-one
59 | (4R4aR)-1,1,4,7-Tetramethyl-1a,2,3,4,4a,5,6,7b- |C,H,, 10.648 | 1.39

octahydrocyclopropa[e]azulene
60 | B-Panasinsene C..H,, 10.813 | 0.58
61 | (E)-4-(2,6,6-trimethylcyclohexen-1-yl)but-3-en- C,;H,0 10.969 | 1.04

2-one
62 | trans-B-lonone C,;H,,0 10.972 | 0.40
63 | 6-epi-Shyobunol C,;H,0 11.059 |0.37
64 | D-Mannose CH,.0, 11.093 | 0.37 8.396 |0.36
65 | 2-Methyl-5-(6-methylhept-5-en-2-yl)cyclo- CisHy 11.163 | 0.58

hexa-1,3-diene
66 | (1S,2E,6E,10R)-3,7,11,11-Tetramethylbicyc- C,H,, 11.251 | 0.59

lo[8.1.0]undeca-2,6-diene
67 | Octahydro-1H-cyclopropalclinden-7-ol C,,H,:0 11.314 | 0.34
68 | Ethyl (4E)-2-nitrodeca-4,9-dienoate C,,H,;NO, 11.365 | 0.44
69 | Acetylvanillin C,,H,0, 11.459 |2.46
70 | 2-(Bromomethyl)adamantan-2-ol C,H,,BrO 11.455 | 0.82 11.457 [1,27% | 11.458 [1.51%
71 | a-Panasinsen C,H,, 11.557 | 0.70
72 | Kessane C,sH,0 11.706 | 1.63
73 | Pulegone CH::0 11.709 | 1.48
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Cont. of table 1.

Chemical name of the component Molecular V. stolonifera ta _
Rt Rt

formula
Content,
% %

74 | 3-Ethoxyphenylhydrazine C,H,N,0 11.712 |2.22

75 | (3-Ethoxyphenyl)hydrazide C,H,,N,0 11.71 |1.30

76 | Pacifigorgiol C,;H,0 11.795 [ 1.44 11.791 [1.43

77 | 13-Oxadispiro[5.0.5.1]tridecane C,,H,,0 11.9 0.18

78 | Myrtenyl acetate C,,H.:0, 11.935 | 0.45

79 | Myrtenyl isovalerate C,sH,.0, 11.943 | 2.04

80 | 4-Hydroxy-2,6,6-trimethyl-3-oxocyclohexa-1,4-di- | C, H,,0, 12.025 | 3.02
enecarbaldehyde

81 | (7S)4,4,7,9a-Tetramethyl-1,2,3,6,8,9-hexahydro- | C H, O 12.03 [1.89 12.023 | 2.09
benzo[7]annulen-7-ol

82 | Methyl B-D-glucopyranoside CH,0O, 12.108 | 0.57

83 | D-Mannopyranoside CH,,0, 12.147 | 0.76

84 |(1aR,3aS,7S,7aS,7bR)-1,1,3a,7-Tetramethyl- C,H,0 12.184 | 0.62 12.181 [ 2.78
decahydro-1H-cyclopropa[a]naphthalen-7-ol

85 | (7S)-1,1,7-Trimethyl-4-methylidene-1a,2,3,4a,5,6, |C,H,0 12.251 1 0.95 12.245 [ 1.48
7a,7b-octahydrocyclopropalh]azulen-7-ol

86 | 3,4-Dihydroxy-5-(1,2,3,4-tetrahydroxybutyl) C,H,,0, 12.292 | 0.50
oxolan-2-one

87 | Spirojatamol C,H,0 12.308 | 0.97

12.88 [0.86

88 | 3-Deoxy-D-mannoic lactone C,H,.0, 12.322 | 1.68

89 | Ethyl-a-D-glucopyranoside C,H,O, 12.658 | 23.35

90 | Ethyl hexopyranoside C,H,O, 12.668 | 5.54

91 | Isospathulenol C,sH,,0 12.818 | 0.89 12.817 | 1.76

92 | (-)-Spathulenol C,;H,,0 12.861 | 0.32

93 | y-Himachalene CisHy 12.881 | 0.51

94 | D,L-3-Camphorcarboxylic acid C,H,:0, 12.971 [1.22

95 | [5,5-Dimethyl-6-(3-methyl-buta-1,3-dienyl)-7-oxa- | C,H,,0, 1296 |0.70
bicyclo[4.1.0]hept-1-yl]-methanol

96 | Undefined structure component - 12.978 | 15.80

97 | Methyl (52,82,11Z,14Z)-icosa-5,8,11,14-tetrae- C,H,0, 13.046 [ 1.15
noate

98 | [Benzyl(dimethyl)silyl]furan-2-carboxylate C,H,O.Si 13.214 [ 2.13 13.166 |2.62

99 | tert-Butyl(dimethyl)silyl-2-furoate C,H,0,Si 13.21 [1.82 13.172 | 5.95

100 | L-Gala-I-ido-octonic lactone CH,, 0O, 13.318 | 0.20

101 | N-[4-(3-hydroxypyrrolidin-1-yl)but-2-ynyl]-N-meth- | C, \H,.N,O, 13.332 [ 0.35%
ylacetamide

102 | (4aR,7S,8aS)-4a,8a-dimethyl-7-propan-2-yl- C,sH,0 13.407 |4.72 13.402 | 0.87
3,4,5,6,7,8-hexahydro-2H-naphthalen-1-one

103 | Patchouli alcohol C,sH,0 13.447 | 0.51

104 | Methyl octadeca-2,5-diynoate C,.Hy00, 13.457 [ 0.41

105 | (E)-3-((4S,7R,7aR)-3,7-Dimethyl-2,4,5,6,7,7a- C,H,,0 13.814 [ 18.21 13.80 |[7.72
hexahydro-1H-inden-4-yl)-2-methylacrylaldehyde

106 | 1-Hydroxy-3-(4-hydroxy-3-methoxyphenyl)propan- | C, H,,0, 13.819 [2.11
2-one
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Cont. of table 1.

Chemical name of the component

Molecular
formula

V. stolon
Rt

Content,

%

koot

V. exaltata
Rt

%

Content,

107 | (E)-3-(3,7-dimethyl-2,4,5,6,7,7a-hexahydro-1H-in- | C,.H,,0 13.84 [2.09
den-4-yl)-2-methylprop-2-enal
108 | Valerenol C,H,,0 13.863 | 0.75 13.86 |0.74
109 | (E)-4-(3-Hydroxyprop-1-en-1-yl)-2-methoxyphenol | C, H,,0, 13.978 | 0.42% 13.991 | 1.60
110 | Bicyclopentyl-1-en-1-ol C,H:c0 14.073 | 9.22
111 | Corymbolone C,sH,.0, 14.344 | 0.27
112 | Isospathulenol C,H,,0 14.436 | 0.56
113 | Drim-7-en-11-ol C,;H,0 14.513 | 0.69
114 | 12-Hydroxy-14-methyl-oxa-cyclotetradec-6-en- C,.H,.0, 14.639 | 0.35
2one
115 | Khusimyl methyl ether C.sHy0 14.701 | 0.38
116 | a-Kessyl acetate G0, 14.773 | 4.51 13.725 | 0.46
14.817 | 3.78
15.406 | 0.84
117 | Isospathulenol C,H,,0 14.474 | 0.30
118 | trans-Valerenyl acetate C,,H,0, 14.909 | 0.46%
19 | 2,5,5,8a-Tetramethyl-4-methylene-6,7,8,8a-tetra- | C,,H,,0, 15.083 | 0.17
hydro-4H,5H-chromen-4a-yl-hydroperoxide
120 | Valerenic acid C,;H,,0, 1523 [1.13 15.23 |2.01
121 |[(1S,2R,5R,6R,85,125)-1,5,9,9-Tetramethyl-10-0x- | C,.H,,0, 15.365 | 2.75 15.363 | 4.38 14.244 1 1.69
atricyclo[6.2.2.0>¢]dodecan-12-yl] acetate
122 | Ethyl 14-oxotetradecanoate CHLINON 15.581 | 0.59
123 | (E)-8-Methyl-9-tetradecen-1-ol acetate C,;H,,0, 15.555 | 1.64
124 | 3,5-Dihydroxy-5’,7-dimethyl-2’-propan-2-yl- C,H.,04 15.519 |2.92
spiro[8,10-dioxatricyclo[5.4.0.02°Jundec-
ane-9,1’-cyclohexane]-11-one
125 | [(2E)-Dodeca-2,11-dien-4-yl] acetate C,H,0, 15.64 |2.56
126 | (8S,14)-Cedran-diol C,;H,0, 14.633 | 1.22 14.629 [ 1.75
15.763 | 0.70 15.762 | 2.48
17.028 | 0.72
127 | Methyl 11,13-dihydroxytetradec-5-ynoate C,sH,0, 15.764 | 0.27
128 | 12-Hydroxy-14-methyl-oxa-cyclotetradec-6-en-2- | C,,H,,0, 15.899 | 0.43
one
129 | Ethyl (2E)-3-(4-hydroxy-3-methoxyphenyl)-2-pro- | C_H,,O, 15.904 |0.45
penoate
130 | 2-Dodec-7-ynoxyoxane C,;H,,0, 16.107 | 0.71
131 | [4-Methoxy-2-(3-methyloxiran-2-yl)phenyl] 2-meth- | C,.H,,0, 16.146 | 2.32 16.141 | 1.45
ylbutanoate
132 | 3-Hydroxy-1a,3,6,6-tetramethylhexahydro-2-oxa- | C,,H,,0, 16.177 | 0.39
cyclopropa[d]naphthalen-5-one
133 | Hexadecanoic acid C,eHy,0, 16.248 | 0.98 16.231 | 0.42
134 | (2R,3R,4aR,5S,8aS)-2-Hydroxy-4a,5-dimethyl-3- | C,.H,,0, 16.338 | 0.51 16.375 | 0.29
(prop-1-en-2-yl)octahydronaphthalen-1(2H)-one
135 | 4,8a-Dimethyl-6-prop-1-en-2-yl-2,3,4,4a,5,6,7,8- | C H, 0 16.416 | 1.19
octahydronaphthalen-1-one
136 | Ethyl hexadecanoate C,sHy:0, 16.579 | 1.93
137 | Undefined structure component - 17.046 | 3.32
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Cont. of table 1.

Molecular
formula

Chemical name of the component

V. stolonifera V. exaltata V. collina

Content, | Rt
% % % %

Content, | Rt Content, | Rt Content,

138 | (E)-Valerenyl isovalerate C,Hy,0, 17.182 | 1.40

139 | 5,8-Dihydroxy-4a-meth- C,sH0, 17.201 [ 1.28
yl-4,4a,4b,5,6,7,8,8a,9,10-decahy-
dro-2(3H)-phenanthrenone

140 | 6-(4-Hydroxy-2-methylbutan-2-yl)-2,3-dimethyl- C,,H,,0, 17.342 [ 0.70
phenol

141 | 4,8a-Dimethyl-6-prop-1-en-2-yl-2,3,4,4a,5,6,7,8- C,sH,,0 17.371 | 0.59
octahydronaphthalen-1-one

142 | 2,5,5,8a-Tetramethyl-6,7,8,8a-tetrahydro-5H- C,;H,0, 17.396 | 0.23
chromen-8-ol

143 | 11,13-Dihydroxy-tetradec-5-ynoic acid C,sHa60, 17.689 | 0.84

144 | 11,14-Dihydroxy-2-methyltricyclo[8.4.0.0°"Jtetra- | C,.H,,0, 17.822 | 5.44
dec-6-en-5-one

145 | Ethyl linoleate CHy60, 18.155 | 3.35

146 | Ethyl (92,12Z,15Z)-octadeca-9,12,15-trienoate C,H,,0, 18.21 |1.55

147 | Desacetylanguidine C,;H,.0; 18.21 |0.44

148 | [(E)-2-(2,2,6-Trimethyl-7-oxabicyclo[4.1.0]heptan- | C, H,,0, 18.944 | 0.63
1-yl)prop-1-enyl] acetate

149 | (5,9-Diacetyloxycyclododecyl) acetate C.sH;,04 20.308 | 2.04

150 | (+)-Longicamphenylone C,H,0 20.375 | 0.44

151 | 6-Isopropenyl-4,8a-dimethyl-1,2,3,5,6,7,8,8a-octa- | C,.H,,0, 20.671 | 0.93 20.667 | 1.09
hydronaphthalene-2,3-diol

152 | 3,5-Bis-(2,5-dimethylphenyl)-2,3-dihydro-1H-in- C,H,,0 23.357 |9.09
den-1-one

153 | 6-Isopropenyl-4,8a-dimethyl-1,2,3,5,6,7, C,sH,.0, 20.714 1 0.32
8,8a-octahydronaphthalene-2,3-diol

—4.38%; 12.181 RT (1aR,3aS,7S,7aS,7bR)-1,1,3a,7-Tetramethyl-
decahydro-1H-cyclopropa[a]naphthalen-7-01—-2.78 %; 7.215 RT
(—)-Myrtenol —2.08 %; 9.785 RT 5-Butyloxolan-2-one — 1.99 %;
20.667 RT 6-Isopropenyl-4,8a-dimethyl-1,2,3,5,6,7,8,8a-octahy-
dronaphthalene-2,3-diol — 1.09 %.

In the comparative characterization of tinctures of V. sto-
lonifera and V. exaltata it was found that 4 components
coincide: 13.80-13.814 RT 7.72-18.21%; 3.825-8.426 RT
7.25-9.33 %; 15.363-15.365 RT 2.75-4.38 %; 20.667-20.671
RT 0.37-1.09 %.

Analyzing the retention time and peak areas (Fig. 3) of valerian
tincture of V. tuberosa L. (Khortytsia Island) 54 components
were identified, of which 11 components are quantitatively
distinguished in terms of peak areas and retention time: 2.581
RT 3-Methylbutanoic acid — 13.37 %; 14.073 RT Bicyclo-
pentyl-1’-en-1-ol — 9.22 %; 23.357 RT 3,5-Bis-(2,5-dimeth-
ylphenyl)-2,3-dihydro-1H-inden-1-one — 9.09 %; 20.308 RT
(5,9-Diacetyloxycyclododecyl) acetate — 2.04 %; 11.458 RT
2-(Bromomethyl)adamantan-2-ol—1.51 %; 6.431 RT 3,5-Dihy-
droxy-6-methyl-2,3-dihydropyran-4-one — 1.47 %; 10.397 RT
Inosine—0.89 %; 4.267 RT 2-Hydroxy-y-butyrolactone —0.82 %;
8.205 RT Methyl 6-oxoheptanoate —0.31 %; two components of
undefined structure (12.978 RT — 15.8 %; 17.046 RT —3.32 %)).

During the study of tincture of V. collina Wallr. (right bank
of the Dnieper River, Zaporizhzhia) 51 components were iden-
tified, of which 8 components are quantitatively distinguished
in terms of peak areas and retention time: 2.595 RT 3-Methylb-
utanoic acid — 17.64%; 13.172 RT tert-Butyl(dimethyl)si-
lyl-2-furoate — 5.95 %; 7.053 RT Catechol —2.47 %; 16.416 RT
4,8a-Dimethyl-6-prop-1-en-2-yl-2,3,4,4a,5,6,7,8-octahydron-
aphthalen-1-one — 1.19 %; 10.395 RT 1-Nitro-3-(propoxyme-
thyl)benzene — 0.99 %; 4.266 RT 2-Hydroxy-y-butyrolactone
—0.90 %; 18.944 RT [(£)-2-(2,2,6-Trimethyl-7-oxabicyc-
lo[4.1.0]heptan-1-yl)prop-1-enyl] acetate — 0.63 %; 5.368 RT
Clindamycin — 0.33 %.

Carrying out a comparative characterization of tincture of
V. tuberosa and V. collina, we can determine that only one
component is the same — 2.581-2.595 RT 13.37-17.64 %.

Discussion

Using chromato-mass spectrometry in tinctures from the un-
derground part of Valerian plants growing in the Zaporizhzhia
region, the component composition was identified and its
quantitative assessment was carried out. In the tincture of Va-
leriana stolonifera Czern. (Kantserivska Balka) 55 compounds
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were identified, of which 9 components are quantitatively
distinguished in terms of peak areas and retention time. In
the tincture of V. exaltata Mikan. (Shyroke village, Vasylivskyi
district, Zaporizhzhia region) 48 components were identified, of
which 8 components are quantitatively distinguished in terms
of peak areas and retention time. In the tincture of V. tuberosa
L. (Khortytsia Island) 54 components were identified, of which
11 components are quantitatively distinguished in terms of peak
areas and retention time. In the tincture of V. collina Wallr. (right
bank of the Dnieper River, Zaporizhzhia) 51 components were
identified, of which 8 components are quantitatively distin-
guished in terms of peak areas and retention time.

Note that during the analysis of 153 identified components of
valerian tinctures from raw materials of different growth sites
(Table 1), in all tinctures more than 50 compounds are present
in the amount of more than 1 % (1, 6, 7, 9, 10, 12, 16, 31, 36,
37, 38, 40, 45, 53, 59, 61, 69, 70, 72, 73, 74, 75, 76, 79, 80,
84, 88, 89,90, 91,94, 97, 98, 99, 102, 105, 106, 107, 109,110,
116, 120, 121, 123, 124, 125, 126, 131, 135, 136, 138, 139,
144, 145, 146, 149, 151, 152).

Conclusions

1. 55 components were identified in valerian tincture from
underground raw materials Valeriana stolonifera Czem. by gas
chromatography; V. exaltata Mikan. — 48, V. tuberosa L. — 54,
V. collina Wallr. — 51.

2. Analyzing the obtained data, we can conclude that valerian
tinctures differ in both quantitative and qualitative composition.
Only compounds 7 and 9 coincide in tinctures from under-
ground parts of all four types of valerian.

3. Since the tinctures were made following the standard
technology, the content of components in medicinal plant raw
materials depends on the type, place of growth, environmental
conditions, time of collection, drying of raw materials.

4. The results of the study confirm the prospects of using
the underground part of the studied plants of the genus Valerian
to create new drugs and phytopreparations on their basis.

5. Given the extreme polymorphism of valerian for the in-
troduction into the culture of promising species that grow in
Ukraine, it is necessary to conduct more in-depth pharmacog-
nostic and pharmacological studies of plants of this genus.

Prospects for future studies. The underground part of valerian
can be used as an affordable and valuable medicinal plant raw
material due to the content of numerous biologically active
substances. It can be introduced into various phytotherapeutic
prescriptions for the treatment of many diseases and the cor-
rection of pathological conditions. The results are the basis for
the creation of new drugs and phytopreparations.
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