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DETERMINATION OF CHEMICAL COMPOUNDS

OF VEGETABLE PLANTS

OF THE SOLANACEAE FAMILY

Gas chromatography — mass spectrometry method was used to determine the most valuable
extractive compounds of Solanaceae family vegetable plants. Samples of Potato grass, Tomato grass and
Eggplant grass were harvested, dried and prepared for GC-mass spectrometry analysis after extraction
by dichloromethane. As a result 20, 14 and 13 compounds were identified, accordingly, including
hydrocarbons, alcohols, carbon acids, fatty acids and phytosterols. Results of research have shown that
these grasses can be promising for production terpens, fatty acids, phytosterols in future and for usage of
this compounds for development and manufacture of original herbal remedies.
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FORMULATION OF THE PROBLEM

One of the most beneficial ways of saving ma-
terial resources and increase effectiveness of en-
terprises is a complex processing of raw materials.
Therefore, urgency of the problem of rational ap-
plication of plant resources is undeniable. Prob-
lem of recycling of large agricultural waste can be
avoided by exploring the chemical composition of
agricultural raw materials and its further applica-
tion.

ANALYSIS OF RECENT RESEARCH
AND PUBLICATIONS

Solanaceae family is one of the largest families
of herbs: it contains about 90 genera and 2500 spe-
cies that are found almost worldwide. This family
includes a number of important agriculture herbs,
decorative and toxic herbs, although some toxic
members of Solanaceae family are used in pharma-
ceutical industry [1]. Fruits of vegetable plants of
Solanaceae family (e.g. Potato, Tomato, Eggplant,
Pepper, Physalis) are widely used in agriculture in-
dustry, as well as in pharmaceutical industry, but
aerial parts of these plants are not used because of
the lack of information about their chemical com-
pounds [2-5]. Different methods of analysis can be
used for definition of chemical compound of herbs
(e.g. NMR, FTIR, NIR spectroscopy, HPLC, GC-
mass Spectrometry, XRF analysis, etc) [6-8]. These
data provide a great deal of very useful informa-
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tion for the identification of herbal material and
exact quantification of valuable compounds.

Regarding the aspects of quality control and
“Good Manufacturing Practice”, gas chromatogra-
phy is time-consuming, comparatively expensive,
and requires highly qualified technicians. The cou-
pling of GC with mass spectrometry is a powerful
tool for the identification and assay of substances
in herbal samples [8].

FORMULATION OF PURPOSES
OF THE ARTICLE

The scope of our study was to analyze the com-
position of extractive substances of Potato, Tomato
and Eggplant herbs using gas chromatography-
mass spectrometry method as well as rapid evalu-
ation of the most important substances directly in
the herb as a useful alternative for usually applied
chromatography techniques.

PRESENTATION OF THE MAIN MATERIAL

The analyzed samples of Potato, Tomato, Egg-
plant grasses were collected in different regions of
Ukraine.

The Agilent Technologies gas chromatograph
6890 series with mass spectroscopy detector 5973
serieswasused; fitted withacolumn (30m x0.25mm
i. d.). The following oven temperature program was
used: 50 °C for 1 min then 4 ‘C/ min up to 320 “C:
this final temperature was held for 9 min.

Carrier gas was helium with a constant flow
rate of 1.2 mL/min. Samples were starting to put
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into column when temperature of detector reached
250 °C.

The other compounds were approximately iden-
tified by using the Nist 05 and Wiley 138 library
databases of the GC-MS system. The percentage
composition was computed from the GC peak areas
according to the 100 % method without using any
correction factors.

The air-dried and crushed grasses were exposed
to the extraction by dichloromethane in the ratio
1:20. Interior standard tridecane was added in
the calculation 50 pug of the substance to a certain
amount of herbal sample. Further assay of interior
standard was determined and used for settlements.

After 24h extraction samples were moved to vi-
als and then were evaporated to 50 ul volume. 1 ul
of samples were put into chromatography column
without any separation of stream, because this ap-
proach increases greatly the sensitivity of analysis.

The values obtained for the main components
(>0.1 % of total GC peak area percentages) occur-
ring in the analyzed Potato, Tomato and Eggplant
grasses samples are presented in table 1. Gas chro-
matograms obtained from the Potato, Tomato and
Eggplant Grasses Samples are presented on Fi-
gures 1-3, respectively.

Chemical composition of Potato, Tomato and
Eggplant grasses was composed of 20, 14 and 13
identified components, accordingly, including hy-
drocarbons, alcohols, carbon acids, fatty acids and
phytosterols. Amounts of chemical components are
not equal. It can be seen that each sample shows
different amounts of chemical components.

Fatty acids. In Table 1 differences in chemical
compound of grasses has shown. The most various
fatty acid composition is in Potato grass, some fat-
ty acids were identified in Potato grass sample only
(e.g. Decanoic acid, Lauric acid, Myristic acid and
Eicosanoic acid). Tetradecanoic acid was found in
Eggplant grass sample only.

Hydrocarbons. Hydrocarbon composition of
Potato, Tomato and Eggplant grasses is very simi-
lar, apart from triacontane content. Some hydro-
carbons were identified in Potato and Eggplant
grasses in similar concentrations, but in Tomato
grass hydrocarbons were found in higher concen-
tration.

Alcohols. With regards to alcohols: content of
this group of compounds in Potato, Tomato and
Eggplant grasses was present by phytol mostly.
Results about determination of terpens were ob-
tained: the highest amount of these compounds
is in Potato grass, composition of terpens of Egg-
plant grass is very poor.

Phytosterols.  Phytosterols  (y-sitosterole,
squalene, stigmasterole, etc.) were present in To-

mato and Eggplant grasses in similar proportions,
unlike Potato grass.
Table 1
GC-MS DETERMINATION OF THE
MOST VALUABLE SUBSTANCES IN
POTATO, TOMATO AND EGGPLANT
GRASSES SAMPLES.

Content of components
Sample component RT me/kg E

Potato | Tomato plii "
Fatty acids
Decanoic acid 19,29 74,1 — —_
Lauric acid 23,09 23,8 — —
Tetradecanoic acid | 26,07 — — 44,4
Myristic acid 26,12 25.2 — —
Hexadecanoic acid 29,07 | 1709.4 | 2229,4 | 984,6
Octadecanoic acid 31,2 223,9 922,2 | 191,5
Linoleic acid 31,568 | 1623,8 | 1220,4 | 310,7
—Linolenic acid 31,92 | 1434,2 791,5 | 519,8
Eicosanoic acid 33,16 62,2 — —
Hydrocarbons
Heptacosane 506.3 71.5 187.6 53.3
Nonacosane 36.66 | 238.2 506.3 | 71.5
Triacontane 37.45 38.6 203.0 —
Untriacontane 38.34 | 417.9 | 2154.4 | 365.3
Alcohols
Phytol [ 30.16 | 80.5 | 213.9 |138.2
Terpens
Loliolide 29.94 61.6 66.7 —
gﬁ?gjmmlmd' 25.54 | 32.9 — —
Phytosterols
Squalene 37.31 25.2 88.1 | 262.7
y—sitosterole 42.9 53.3 218.6 | 111.2
Stigmasterole 42.49 | 155.6 258.0 | 193.4
Tocopherole 44.23 24.5 228.1 | 129.5

Conclusion. A good opportunity exists to very
easily determine the major compounds of vegeta-
ble plants of the Solanaceae family using presented
GC-mass spectrometry method established for air-
dried herbs for routine analysis. Possibilities of re-
cycling of raw materials after harvesting of fruits
were proved. Results of research have shown that
Potato, Tomato and Eggplant are promising plants
for fatty acids, phytosterols and terpens produc-
tion and developing original remedies with direct-
ed actions on its basis.
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Figure 1. Gas Chromatogram obtained from the Potato Grass Sample

TIC: 21.D
2517 288 31
26.42
] 31.
24.18
1 30.13
25.3
13.51
1 2
1 25.
ey et e e T T
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00
Time
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Figure 3. Gas Chromatogram obtained from the Eggplant Grass Sample
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OIIPEJEJEHUE XUMHYECKUX COETMHEHHWI OBOITHBIX

PACTEHHU CEMENCTBA IIACJIEHOBBIE
C moMouIbio MeTOZa XpOMaTO-MacC-CIIEKTPOMETPUY OBLIN OIpeleIeHbI Hanboyiee 3HAUNMBIE
9KCTPaKTUBHBIE COeIUHEHUA OBOIITHBIX pacTeHuii cemeticTBa [lacienoBrie. 13 3aroToBJIEHHBIX
¥ BBICYIIIEHHBIX 00pPasIloB TpaBhbl KapTodess, moMugopa u OaKJaKaHa SKCTpPaKIuei mu-
XJIOPMETaHOM OBLIY IPUTOTOBJIEHBI 00PABIEI /I XPOMATO-MacCC-ClieKTpomeTpuu. B pe3yis-
TaTe mccjaemoBaHuA ObLI0 maenTuduiuposano 20, 14 u 13 coeguHeHUH, COOTBETCTBEHHO,
BKJIIOUAsl YIVIEBOJOPOABI, CIUPTHI, KAPOOHOBBIE KUCJIOTHI, JKUPHBIE KUCJIOTHI, TEPIIEHOBLIE
coeqUHEeHUA, PUTOCTEPONBI. Pe3ysbraTel McCcaenoBaHUs IOKAa3aJd, UYTO JaHHBIE PACTEHUA
ABJAKTCA MEPCIIEKTUBHBIMU OJIA IIOJYYEHUA TEPIIEHOBBIX COE,Z[HHBHHfI, JKUPHBIX KHCJIOT,
(duTocreposoB B OyayineM, KOTOPbIe MOI'YT OBITH MCIIOJIb30BAHBI IJIsI Pa3paboOTKU U IIPOU3-
BOJICTBA OPUTHHAJBHBIX (PUTOTEPAIEBTUUYECKUX CPELCTB.
Karouessie cioBa: cemeiicTBo ITaciieHOBBIE, XpOMATO-MacC-CIIEKTPOMETPUA, KapTodhesb, II0-
MUAOD, OaKJIasKaH.
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BUSHAYEHHA XIMIYHUX CIIOJYK OBOYEBUX POCJINH POOUHU ITACJIBOHOBI
3a JOII0MOTr 00 METOAY XPOMAaTO-Mac-CIIeKTpoMeTpii Oy/iu Bus3HaueHi Hal0iabIll 3HAUYIIT] eKC-
TPaKTUBHI PEUOBMHU POJUHU ITaCJAbOHOBUX. 31 3pa3KiB TpaBU KapTOILIi, TOMATY Ta 0aKJIaxKa-
HY, AKi Oysu 3i0paHi Ta BUCYIIIeH], MIIAXOM eKCTPaKIii guxIopMeTaHoM OyJin IPUTOTOBAHL
3pasKu IJs XpoMaTo-Mac-clieKTpoMeTpii. B pesyabraTi gociimxeHHnsa 6ymo izeHTH(diKoBaHO
20, 14 Ta 13 crionyK, BiAIOBiHO, BKJIIOUAIOUHN BYTJIEBOAU, CIIUPTH, KapOOHOBI KUCJIOTH, TEP-
meHoBi cmoayku, ¢irocreposu. Pesyabraty JoCaifKeHHsS MMOKAas3aJsu, IM0 oOpaHi pocamHUA
€ IIEPCIIEKTUBHUMU Yy MafIGyTHBOMy JJId OTPMMAHHA TEPIIEHOBUX CIIOJNYK, YKUPHUX KHUCJIOT,
(ditocTepois, 1110 MOKYTH 6y TH BUKOPUCTAHI AJIA PO3POOKY Ta BUPOOHUIITBA OPUTiHAJILHUX
(ditorepameBTHUHUX 3aCO0iB.
Karouosi caoBa: poxmmua IlaciboHOBiI, XpomMaTo-Mac-CIEKTPOMETDisA, KapTOIJId, TOMAT,
O0akJiasKaH.
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