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Abstract. The raw material for alcohol production is a variety of plant materials, which contain
sufficient amounts of digestible sugars or other carbohydrates that can be saccharified. Dahlias are
tuberous plants of the Asteraceae family with a quick and powerful growth and a long vegetation period.
The study of the chemical composition of dahlia tubers is of undoubted interest in terms of practical health
care. Dahlia tubers are the main raw material for obtaining inulin, which has a wide range of
pharmacological action. The vegetative (aboveground) part of dahlia has been an object of research. The
purpose of this study has been to study the chemical composition of raw alcohol, obtained from the dahlia
tubers. For this purpose, the chemical composition of the tuber of dahlia plants belonging to the
Compositae family has been studied. It has been found that the tubers of dahlia contain a large amount of
biologically active substances: protein, coumarin, polyphenol, pectin and inulin. Dry alcoholic yeast (TC
BY 100104781.010-2005 dried alcoholic yeast Saccharomyces cerevisiae produced in Belarus) has been
used as yeast. The fermentation process has taken place at the room temperature for 2-3 weeks. After 2
weeks it has been filtered, the quantity of wort has been measured and distilled. The chemical
composition of the raw alcohol, obtained from dahlia tubers has been identified on an Agilent
7890A/5975C chromato-mass spectrometer.

Key words: dahlia tuber, raw alcohol, biologically active substances, chromatography-mass
spectrometer.
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1. Introduction

In recent years there has been noted an increased interest in the problem of
the introduction of plants, containing valuable biologically active substances
(essential oils, polysaccharides, amino acids, vitamins, etc.), necessary for the
human body [1]. The genus Dahlia Cav. belongs to the Asteraceae family, and
includes about 19 classes (cultivars). More than 10,000 varieties of dahlia are
cultivated worldwide as ornamental plants. At present, dahlia tubers are processed
as a promising inulin-containing raw material in the United States and in
European countries to produce inulin, which has a wide range of pharmacological
action. The study of the chemical composition of dahlia tubers is of undoubted
interest in terms of practical health care [2].

The Genus Dahlia is native of Mesoamerica, principally in the high plains of
Mexico, some species can be also found in Guatemala, Honduras, Nicaragua, El
Salvador & Costa Rica (probably introduced by the Toltecs or their ancestors) as
well as parts of the South America, where it was introduced, and at present there
are 35 recognised species in existence. Botanically, the Genus Dahlia belongs to
the family Compositae (Asteraceae), tribe Heliantheae, and was given the Genus
name “GEORGINA” in error in 1803, a name by which it is still known in many
eastern parts of Europe [3].

The authors in this work [4] studied phenolic compounds of dahlia simple
tubers by paper and thin-layer chromatography, chromato spectrophotometric
method, high performance liquid chromatography method, using the standard
samples of the substances. As a result of the studies, 31 substances of phenolic
nature have been found, which are mainly represented by coumarins,
phenolcarbonic acids and tannins.

In the production of rectified edible ethyl alcohol, there is a growing interest
in the continuous improvement of the alcohol production technology. The process
of technology modernization can take place in different directions. This can
occur, for example, by improving the hardware part of the production, minimizing
losses, searching for new strains of bacteria with a high coefficient of efficacy
[5,6].

Using advanced technology, it is now possible to develop alternative fuels,
which are renewable, combustible, and more reliable than the traditional fuels.
Ethanol is a renewable alcohol fuel, which is mainly produced from the
agricultural products. In most cases, it is made from starch, derived from rye,
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sorghum, corn and wheat. Ethanol can be made from the industrial waste from the
food and beverage production. Cellulose, which is found in wood, straw, rice
hulls and millet, can be used for its production. Thus, it can be argued that the
production of ethanol can significantly raise the level of agriculture, economy,
and improve the environment [7]. The process of producing ethanol is based on
the enzymatic hydrolysis of starch into sugars and their conversion into ethanol
by yeast digestion. There are several process variations: dry milling or wet
milling, batch or continuous fermentation, etc. The industry uses acid hydrolysis
technology to produce ethanol from cellulose. An alternative to the acid
hydrolysis of cellulose with a high potential of saccharide formation at the lower
production costs is enzymatic hydrolysis [8].

2. Experimental part

The vegetative (above-ground) part of dahlia, sampled in October 2020, was
the object of the study.

There are two ways to produce alcohol: biochemical and chemical or
synthetic ones. The biochemical method is fermentation with sugar, the synthetic
method is the interaction of ethylene with water in the presence of a catalyst.

We used a biochemical method to produce ethyl alcohol.

The technology for producing ethyl alcohol includes the following stages: 1)
boiling the grain with water 2) cooling of the boiled mass and saccharification of
starch with enzymes 3) the fermentation of sugars by yeast in biosport 4) distilling
alcohol and its rectification [9].

The raw materials are washed and crushed. Besides 1:2, 1:3, 1:4 water is
poured, then (TC BY 100104781.010-2005 produced in Belarus, dried alcoholic
yeast wort Saccharomyces cerevistal) is filled with pre-prepared yeast, mixed and
put on for 2-4 weeks at the room temperature. After two or four weeks, they
filtered it out. After weighing the amount of wort, distilled it. The resulting wort
was poured into a heat-resistant flask, and an electric stove was used to heat it.
The temperature of the first distilled alcohol is 89°C. Because the concentration
of the first distilled alcohol is low. To increase the concentration, alcohol was re-
distilled. The distilled alcohol contains impurities. To determine their gquantity
and purify them from the alcohol-containing impurities, it is necessary to adsorb
and distill them with activated carbon and calcium oxide [10-12].

The composition of ethyl alcohol, obtained by fermentation of dahlia wort,
was determined on Agilent 7890A/5975C chromato-mass spectrometer.

3. Results and Discussion

The content of anthocyanins, flavanoids, polyphenols, coumarins, carotene in
plants was determined by photocalorimetric method on photocalorimeter “KFK-
2” and “KFK-3”. The mass fraction of protein was determined by the Kjeldahl
method, cellulose - by the Kiirschner's and Hafer's method in modification of A. I.
Ermakov. Crude oil content was determined by the gravimetric method, using a
Soxhlet extractor laboratory apparatus.
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The results of the study are shown in Table 1.

Table 1 - Chemical composition of the vegetative part of dahlia
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As is seen from the Table, the dahlia tubers contain large amounts of inulin,
carotenes and pectin substances.

The content of raw alcohol, obtained by the direct distillation of the filtered
mash, fermented from dahlia tubers, is presented in Table 2.

Table 2 — The chemical composition of raw alcohol, obtained from the dahlia tubers after the first
distillation

Name of the components Retention times,tR min Content,%
Carbon dioxide 1.411 1.06
Ethanol 1.577 69.94
Ethanol 24.00 1.66
Acetic acid 3.317 2.10
2,3-Butanediol 5.435 1.09
Ethylene oxide 9.317 0.25
Acetaldehyde 14.457 0.19
Carbon dioxide 21.289 0.25

This Table shows the retention time, tR min and the content of the
components in the composition of the raw alcohol. After the first distillation the
initial content of the raw alcohol in it was about-71%. Of the impurities in large
guantities contained: carboxylic acid, aldehydes.

The content of the raw alcohol, obtained by the adsorption with activated
carbon for 30 minutes is shown in Table 3.
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Table 3 — The chemical composition of the raw alcohol, obtained from the dahlia tubers after the Active
carbon adsorption

Name of components Retention times,tR min Content,%
Carbon dioxide 1.417 0.15
Acetaldehyde 1.500 0.23
Ethanol 1.684 74.26
Ethanol 1.756 16.04
Ethanol 1.916 0.05
Isopropyl Alcohol 1.809 0.90
1-Propanol 2.011 0.34
1-Propanol, 2-methyl- 2.444 1.31

This Table shows the retention time, TR min and the content of components
in the raw alcohol obtained after the adsorptions of Active carbon. After
adsorptions of the first distilled crude alcohol Active carbon the initial content of
ethyl alcohol in it was -90.3%. Of the impurities in large are quantities contained:
aldehydes, alcohols.

Table 4 — The chemical composition of the raw alcohol, obtained from the dahlia tubers after calcium
oxide adsorption

Name of components Retention times,tR min Content,%
Carbon dioxide 0.931 0.04
Propane 1.429 0.08
Ethanol 1.619 98.18
1-Propanol 1.916 0.05
1-Propanol, 2-methyl- 2.361 0.43
1-Butanol, 3-methyl- 3.857 0.48
Acetaldehyde 13.151 0.03

After purification of raw alcohol by calcium oxide the initial content of ethyl
alcohol in it was about 98.18%. Of the impurities in large quantities are
contained: aldehydes, alcohols.

The main goal of our work is to obtain pure ethyl alcohol. This work is
currently in progress.

4.Conclusion

The chemical composition of the raw alcohol, obtained from the dahlia
tubers was identified on an Agilent 7890A/5975C chromato-mass spectrometer.
After the first distillation the composition of the raw alcohol-71%, and impurities
are-29%. After the adsorption by the activated carbon, the content of the raw
alcohol is 90,3% and impurities are 9,7%. At the further treatment of this alcohol
with calcium oxide the content of the raw alcohol is 98,18% and impurity is
1,82%.

Thus, based on the above, the technology of obtaining the raw alcohol from
the dahlia tubers is effective. As this raw material is characterized by significant
content of the easily fermentable substances with a high alcohol yield.

Conflicts of Interest: The authors declare no conflict of interest.
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T'EOPTHH (DAHLIA) )KEMICITHEH AJIBIHFAH IIAKI CIIUPTTIH XUMMWSIJIBIK
K¥PAMBIH 3EPTTEY

Kamvicoaeea A.K. *, Asumbaeea I'.E., Mvipzaxmemosa H.O., Apzvinéaesa 3.M., Meoeyosa I /I.
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Tyiiingeme. Cnupt eHAIpiCiHAE IIWKI3aT PETiHAE KypaMblHAA CIUPTTIK allyFa KaTbICAThIH KaHTTap
HeMece 6acka KaHTTayFa OONaThIH KeMipcynap Oap op Typ:i ecimaiktep Konnansuiansl. ['eoprun (Dahlia)
Asteraceae TyKbIMIAChIHA JKaTAThIH TAMBIPTYHHEKTI KOIDKBULABIK ociMaik. ['eoprun (Dahlia) xxemiciHin
XUMUSUTBIK KYPaMblH 3€pTTEYyre NPAaKTHKAJBIK MaKcarTa Ja, COHBIMEH Karap [CHCAyJbIK CaKTay
caylachlH/Ia J1a KbI3bIFYIIBUIBIK apTyna. Cebebi reoprun (Dahlia) »xemici (apMaKkoIOrHsUIbIK KACHETKE He
WHYJIMHHIH TA0OUFH KaiHap Ke3i 00BN TaObLIa bl
Byt xkyMmbIcTa 3epTTey HBICAHBI PETIH/EC TE€OPTUH JKeMicCi anblH/bl. JKYMBICTBIH MaKCaThl TEOPTHH ©CIMIIT
(Dahlia) »xemicineH anblHFaH MIMKi CHUPTTIH XHMHSUIBIK KypamblH 3eprrey Oommsl.  Ocbl Makcarra
reoprun ecimairi (Dahlia) sxeMiCiHiH XUMUSIIBIK KYpaMbl aHBIKTAJIBII, 3€PTTEY HOTHIKECIHAE T€OPrHH
(Dahlia) JKEMICIHIH KypaMblHIa OWONOTHSUIBIK OeJceHi 3aTTap: 6eloK, KyMapuH, MONM(EHOI,
MEKTHH/II 3aTTap )KOHE UHYJIMH KOl MeJIep/e Ke3/1eCeTiHI aHBIKTa/IbL.
I'eoprun ecimairi (Dahlia) xxemiciHen muKi COHUPT any YIIiH albITKe! peTiae Saccharomyces cerevistal
(TY BY 100104781.010-2005) xommaHbULABl. AmIBITY Tporeci 2-3 anra GesiMe TeMIepaTypachiHIa
JKYPri3ini. Amny mpoiieci asKTaifaH COH CY3LIiI, CYCIIo ailiaiibl.

Teoprun ecimuiri  (Dahlia) sxemicinen ambiHran wmmki comprrig kypamsr Agilent 7890A/5975C
XPOMAaTO-Macc-CHEKTPOMETPIHAC AIEITACH]I.

Tyiiin ce3aep: TreopruH >keMici, IIUKI CcHOUPT, OHONOTHSIBIK OeJceHal 3arTap, XpoMaTo-macc
CIIEKTPOMETD.

Kamvicoaesa Anua Kenecoexosna Iledazocuxka  2bIILIMOAPLIHGIY — MASUCTIDI, Xumusi
KapeopacviHbly OKbIMYULbICHL

Azumbaesa I'ynoaiipa Epanuesna Xumusi  ebLILIMOGPBIHBIY — KAHOUOAMBbI, Xumus
Kagedpacwinwiy npogheccop m.a.

Muipzaxmemosa Xumus EbLILIMOAPbIHBIY Kanouoamsvt, Xumus

Hypéana Opazvimoexkosna Kagedpacwvinbly baz0apirama Koubacuibicol

Apevinoaeea 3aype Mysuposena Xumuss ~ maecucmpi,  xumus — Kageopaceinvly — aza
OKbLIMYUIbICHL

Meoeyosa I'anus /icymakanoena Ayvinuapyauislibizbl SbLILIMOAPbIHbLY KaHouoamol,
buonocus Kagedpacwinbly KayblmMOacmulpolizan

npogeccop m.a.

W3YYEHUE XMMHYECKOIO COCTABA CIIMPT-ChIPLA MIOJTYYEHHOTI'O U3 KJIYBHS
TEOPTHHA (DAHLIA)

Kamvicoaeea A.K. *, Asumbaesa I.E., Muvipzaxmemosa H.O., Apzvinéaesa 3.M., Meoeyosa I /I.

Kaszaxckuii HayuoHanbublil HceHcKull nedazo2udeckul yHusepcumem, Anmamot, Kazaxcman
E-mail: aliya.kenesbekovna@gmail.com

Pe3tome. CoippeM aJIs TIPOW3BOACTBA CIHUPTa CIY)XKaT pa3HOOOpa3HbIE PACTHTEIBHBIC MAaTepHAlbI,
coJieprKalline B JOCTATOYHOM KOJMYECTBE COpaKMBaeMble caxapa WM JIPyrHe YriieBO/bl, KOTOPbIE MOYXKHO
ocaxaputh. ['€OpruH KiyOHEBbIe pacTeHHs U3 cemelicTBa Asteraceae ¢ ObICTPBIM M MOIIHBIM POCTOM U
MPOJOJDKUTENIBHBIM — [IEPHOJIOM ~ BereTauuu. V3ydeHne XHMHYECKOro cocTaBa KiIyOHeil reopruH
MPE/ICTaBIISIET HECOMHEHHBIH HMHTEPEC C TOYKH 3pPEHHS MPAKTUYECKOro 3/apaBooxpaHeHus. KiyOHu
TEOPTUHBI SBJISIFOTCSI OCHOBHBIM CBIPBEM JJISI TIOJydCHUS MHYJMHA, 00JIaAlOIero IUPOKUM CHEKTPOM
(bapmakoorndeckoro aeicTBusi. OOGBEKTOM HCCIEI0BaHHs CIy)KHIa BereTaThBHas (HaJ3eMHas) 4acTh
reopruHa. llenplo JaHHOrO WcciefoBaHUS ObUla M3y4EHHE XHMHYECKOrO COCTaBa CIHPT-ChHIPIA
MOJNYYEHHOr0 U3 KiyOHel reopruHa. C 3TOH LeNbl0 M3y4eH XUMUYECKHH COCTaB KIyOHS pacTeHHi
reopruHa, OTHOCAIIErocs K CEMEHCTBY CIIOKHOLBETHBIX. B pe3ynbraTe MccieoBaHus yCTAHOBICHO, YTO
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KIIYOHHU T@OpPTUHA COJepiKaT OOJbIIOE KOJMYESCTBO OMOIOrMYECKH aKTHBHBIX BELIECTB: OeKa, KyMapuHa,
nonudeHosia, MNEKTHHOBBIX BELIECTB W HMHYIHHA. B KauecTBe JPOXOKEH HCIONB30BAIM CyXHE
crupToBbie apoxoku (TY BY 100104781.010-2005 apoxoku cyuiensie «CrnupToBbiey» Saccharomyces
cerevisiae npousBojcTBa benapycu). [Iporecc OposkeHuUs: MPOBOAMIICS MPU KOMHATHOW Temmepartype 2-3
Henenu. Yepes 2 Henenu OT(GUIBTPOBAIM, H3MEPSUI KOJIHMYECTBO CYCJIO M MEPErOHSIIN. XUMHUUYCSCKHUI
COCTaB CIHUPT-CHIpLIA IIOJYYCHHOrO M3 KIyOHEH reopruHa ObUT MACHTH(OHIMPOBAH Ha XpOMAaTO-Macc-
crekrpomerpe Agilent 7890A/5975C.

KioueBsble cjoBa: KiyOHS reOpruHa, CIHPT-CHIPEL, OHONOTHMYECKH aKTHUBHBIC BEIIECTBA, XPOMATO-
Macc CIEKTPOMETP.

Kamvicoaesa Anua Kenecoexosna Mazucmp nedazosuyeckux HayK, npenodasamens
A3zumoaesa I'ynoaiipa Epanueena KAHOUOAM XUMUYECKUX HaYK, U.0.npogheccopa
Muipzaxmemosa Hypoana Opazvimoexosna KAHOUOAM XUMUYECKUX HAYK, Judep npozpammol
Apzvinoaesa 3aype Mysuposna MA2UCMP XUMUU, CIApWiuLl npenoodagameis
Meoeyosa I'anus /{rcymakanogna KAHOUOam  CenbCKOXO3AUCMBEHHbIX — HAVK,  U.0.

accoyuuposannozo npogheccopa
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