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A literary review on the hydroponic method of growing some medicinal plants

An important component in the daily preparation of nutritious food, as well as in the preservation of products
is spicy-aromatic plants. Essential oils and other physiologically active substances included in their com
tion excite the activity of the gustatory and digestive organs, cause appetite, enhance digestibility,
affect metabolism, the activity of the nervous and cardiovascular systems, and the general condition
son. In order to obtain renewable raw materials that preserve the group chemical composition and%iolo
activity, this review examines a promising direction of a biotechnological method for obtaini product —
hydroponics. Some advantages of using this method in the cultivation of medicinal plants fiav 1denti-
fied. In most hydroponic systems, there is constant access to the roots, which allows velpossible
problems with pathogens. It was found that if the health of the plant is strengthene en pr vity and
yield will increase. And in the field of nutrition, many analyzes have been car hich consistently
demonstrate a large, often twofold increase in the amount of vitamins and min . also applies to
the active substances in medicinal plants. The directions of further study are als fined.

Keywords: medicinal plants, essential oils, biological active compounds, medici perties, hydroponics,
substrate.

Currently, there is a steady trend of increasi
substances. And this is not surprising. After all,
linked with the plant world, as a result of which na
bolic processes for the human body [1].

The plant world is an inexhaustible storghouse of natural drug raw materials. For thousands of years,
since ancient times, plants have been th medies. And today medicinal plants and preparations from
them serve as an indispensable raw al for'the production of a number of medicines. Every third medic-
inal product is prepared from materials. In addition, much attention is paid to local plant re-
sources [1]. Essential oil plant i
and form a significant phyt

The flora of Kazakhs ot some huge opportunities as a source of promising medicinal forms. The
active research going ofi ovek thegvorld in the field of chemistry of natural compounds is continually increas-
ing the number o al species. In the past years in Kazakhstan, new effective medical prepara-
tions from Kaza

and spicy-aromatic plants and their active
egral part of nature, and his life is inextricably
pounds have become vital factors for all meta-

creening has been made an annotated list of drug plants of Kazakhstan which includ-
/ C ed to 134 families of high flowering plants that makes up a one-fourth all the species of
flora'in stan [3, 4].

Rosaceae (89), Lamiaceae (78), Fabaceae (78), Ranunculaceae (75), Apiaceae (69) and Brassicaceae (63).
Four more families represented by 45-30 species (Polygonaceae (44), Caryophyllaceae (41), Poaceae (35),
Boraginaceae (30); 15 families contain about 10-21 species; 47 families contain from 9 to 3 species
(Berberidaceae, Iridaceae, Papaveraceae, Solanaceae, and etc.); 22 families are presented by 2 species
(Equisetaceae, Linaceae, Nitrariaceae, Verbenaceae, and etc.); by one species represented 35 or 26 %
(Aceraceae, Capparaceae, Datiscaceae, Juglandaceae, Polypodiaceae, and etc.). The average number of
specie per family is 10.6. The largest genera are Artemisia L. (40 species), Potentilla L. (24), Euphorbia L.
(18). Genera Ferula L., Polygonum L., Rumex L. accounts for the equal number of species (by 15).
Astragalus L. (14) and Ranunculus L. are quite essential [5].
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Experimental

The objects of research are some drug plants grown by the hydroponics method.

Plants can be grown in two ways: either when the bare roots grow in a nutrient solution, or in a non-soil
inert substrate. In some languages, the term “hydroponics” refers to the cultivation of plants in water. And
the term “groundless” refers to cultures on a substrate.

Webster's explanatory dictionary gives the following, surprisingly succinct definition of the term “hy-
droponics”: “a method of growing a plant without soil in water containing dissolved nutrients”. If the rules
are followed, the taste and nutritional qualities of fruits, vegetables and herbs grown on hydroponics exceed
the properties of the same products grown in the ground, and with less impact on the environment [6].

The use of hydroponics is especially beneficial when the main product obtained from the plant is the
root. In most medicinal plants, the active principles are (or are also) in the roots. In some cases, active
principles in the roots differ from those contained in the aboveground part of the plant.

They cannot be extracted without destroying the plant itself. As a result, many wildygn
subjected to predatory harvesting, sometimes up to their extermination.

In closed hydroponic systems, the roots are exposed and washed by a flow of n
tion, you can almost constantly collect a large number of roots without destroyin
the same time it is necessary to cut the aboveground part to keep the plant in
this green biomass itself is an additional source of extraction, in other cases it sim

are

1tua-
bviously, at
. In some cases,
goes into compost. Col-

lecting roots by this method maintains their purity and does not require ther treatment before
extraction. They are also very rich in active principles.
Their concentration can be increased by adapting the nutrition of the p the type of molecule that

we want to get. Next, we can increase the growth of the roots® adjusting the level of dissolved
oxygen in the nutrient solution [6, 7]. \

Literatuce revi

Hydroponics received practical application long b formation of a theoretical knowledge base
already in 1100 used rafts made of reeds, on

which dirt from volcanic rock was laid, and plants d. These rafts were floated to the nearest lakes,

and became available for plant nutrition. Similar structures have been found in other parts of the world. In
1275, Marco Polo met floating gardens i i
is not known, but today these are the olelg

William F. Gerick is considere %
ponics” and proved the possibili oTOY
During the Second World W
ponics. During the Pacific ign;¥he US Army encountered difficulties in cultivating food on local rocky
and salt-saturated soils T orting food to remote corners was a very expensive and impractical idea, and
i ally attacked transport convoys, also presented difficulties. Therefore, hy-

ently created on Wake Island, which brought 20 kg of tomatoes, 10 kg of
and 20 kg of green salad every week. The experience turned out to be successful,

onic structures known to history.
he founder of modern hydroponics. He coined the term “hydro-
g different types of plants in containers with nutrient solution.

3 long time, ideas about plant nutrition were formed on the erroneous judgments of Aristotle.
In his' $/he argued that plants feed on organic substances and only ensure the redistribution of organic
nly in the XVII century that Johann Baptist van Helmond conducted an experiment that ques-
tioned Aristotle's ideas. In the XVIII century, Joseph Priestley and Jan Ingenhaus discovered to the world the
phenomenon of plant respiration and the assimilation of carbon dioxide. The final refutation of this theory in
1840 was presented in his book by the German agro-chemist Justus von Liebig. He wrote the following:
“Plant organisms, or, consequently, organic compounds are a means of nutrition and maintenance of human
and animal life. The source of plant nutrition, on the contrary, is exclusively inorganic nature”.

The most striking example of the use of hydroponics is the food industry of the Netherlands. The Neth-
erlands is the largest supplier of food in the world, which is slightly inferior in terms of production only to
the United States. However, the area of Holland is 42,508 square kilometers, and the area of the United
States is 231 times larger.
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Hydroponics is highly efficient agriculture. More than half of the country territory is used for agricul-
ture. The Netherlands is the world leader in the production of fruits, potatoes, onions and the second in the
export of vegetables. Most of the seeds produced in the world are also obtained in the Netherlands.

The following advantages of using this method for growing plants have been identified:

— regulation of recharge;

Only those elements that will be introduced into the water fall into the root zone, moreover, in the pro-
portions we have set. At any given time, it is possible to control the quality and quantity of nutrients dis-
solved in water.

— saving water;

Compared to plants growing in the soil, the water savings are very impressive. Recent improvements in
attitude — the transition from watering the entire field to delivering water to the base of plants —ave sig-
nificantly increased the efficiency of water consumption in gardening. However, hydroponics is still much
more effective in this regard.

— saving nutrients;

Similarly, plants completely absorb all the consumed nutrients. Nothing goes mti th Y gréund-

water is not polluted, and there is no impact on microbial life in the soil. Thanks to alth and ac-
celerated growth, there is less need for pesticides.

—no need for herbicides;

There is nowhere for weeds to grow in plastic trays or gutters. Both es: and that there is no
need for herbicides and that pests can be destroyed in less radical ways h droponics a very clean
technology.

—aplant originally grown by hydroponic methods is viablg;

If you grow a mother plant on hydroponics for the purpos cloning and then transplant the
sprouts into the soil, they will be more viable than if they ori m a mother plant in the soil.

— the size increases, the quality increases;

It was revealed that if you strengthen the health
And in the field of nutrition, many analyzes ha
often double increase in the amount of vitamins
medicinal plants.

— stable access to the roots;

It is very useful to constantly check the c@ndition of the roots. In most hydroponic systems, such access
is available, which makes it possible to so ible problems with pathogens; with intervention at an early
stage, they are easily cured. The ro Iso tell you a lot about the health of the plant and how it will de-
velop in the future.

— space is used more effici

Root felt does not ne s in the ground. Plants can receive all the required nutrition in a lim-
ited area without entering mpetitive struggle with each other. As a result, plants can stand closer to

ou can get a “sea of greenery”. With this method, an incredible plant den-
plants per square meter [8].
ove about the limited space for the root zone, the choice of substrate becomes ex-
0 vital to adapt the irrigation schedule to the substrate schedule. In order for a sub-

en productivity and yield will increase.
ut, which consistently demonstrate a large,
salts. This also applies to active principles in

=

table salt. This is a constant problem with the substrate on coconut fiber. It should also
ents potentially harmful to plants, and certainly no elements toxic to humans, such as heavy

A good substrate should have a durable structure and not hold mineral elements too much. Scientists
study in detail many parameters that are distinctive features of substrates. These are, among other things,
physical, chemical and biological parameters, for example, bulk density, porosity, particle size, as well as
exchangeable ions, pH, phyto toxicity. The most important thing for us is the moisture-holding capacity and
moisture capacity. These are two different properties, and they should not be confused. Moisture capacity is
the amount of water that a given volume of substrate is able to absorb.

Water retention is the force that holds water in the substrate. It is determined by measuring the reverse
force — the suction force that the roots must exert to absorb water; it is usually expressed in kilo Pascals. In
a good substrate, moisture retention should not be very strong. If the force holding water in the substrate is
greater than the roots can provide, then the plant will wither. On the other hand, if the moisture retention is
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weak, the substrate dries out too quickly. One of the main keys to success in hydroponics is the harmoniza-
tion of the irrigation cycle with the moisture capacity and moisture retention of the substrate [9]. The idea is
to provide a moist environment for plants, but one that will be frequently irrigated to create an influx of air
and water into the root zone.

Another important property of the substrate is its maximum neutrality. It should not affect either the pH
or the electrical conductivity.

The surface of the particles of some substrates has an electric charge that captures certain dissolved
ions, thereby modifying the nutrient solution. It is necessary to fill this gap with a mixture of a nutrient
adapted for this substrate. Not all elements are equally susceptible to such capture. For example, nitrate
(NOg3"), the main source of nitrogen in hydroponics, has high solubility and low attractiveness for positively
charged particles, so it is always available to plants. Conversely, another common source of nitrogeg, ammo-
nia (NH,"), has a high attraction for negatively charged particles, which affects its availability.

This is just one example of the complex interactions between nutrient solution and su AiiS\much
worse when the elements reacting with each other and forming salts float in the same s n partiular,
calcium (Ca”") and magnesium (Mg®") can react with phosphorus or sulfur to form phosphate Suifates.
Over time, deposits of dead organic matter and dry salts disrupt the uniformity of tes, creating
sinuses in the environment that are unfavorable for the roots.

The substrate becomes less and less homogeneous and reacts more and morg wit nutrient solution
through deposits of decomposing organic matter. The characteristics of the atewill affect the bacterial
life that will develop on it, and how to deal with decomposing organic ere are two types of sub-
strates — inorganic and organic [10].

Based on these studies, we assume that the active substarge icinal plant grown by the hydro-

ponics method, provided that the required parameters are met, willjbe romising in practical use.
Conclusion

The above studies indicate the need for a more de
and to develop a scheme for a suitable hydroponj
possible to study the component composition o
plant.

dy of the properties of some medicinal plants
this regard, analyzing previous studies, it is
Is of medicinal plants grown on a hydroponic
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A K. Anumxanosa, C.Y. Tneykenosa, I'.1. Kynukosa, H.C. 3unnep

Keii0ip mopiiik ecimaikTepai ecipyaiH ruIpoNnoOHUKAJNBIK diCiHe 31e0H 1mIoJTy

KyHnemnikTi KOpeKTik Tarammap/bl JaibIHAAydaFbl, COHIAH-aK eHIMAEp/l caKTayAarbl MaHBI3/Abl KOMIIOHEHT
— Xom wmicti ecimMuikTep. D¢up Maimapsl jkoHE OJapAblH KypaMblHAa KipeTiH 0acka (H3HOJIOTHSIIBIK
OerceHi 3aTTap AoM MEH ac KOPBITY OpraHAaphIHBIH KBI3METiH KO3/bIPaasl, TOOSTT] TyabIpaasl, CIHIMAITIrH
apTTEIpanbl, MeTaboJM3Mre, JKYHKEe J>KOHE JKYPEK-TaMbIp OKyHelepiHiH KbI3METiHe, aJaMHBIH O KaJIIbI
JKaFIaiblHa JKaFbIMBI ocep eTe/i. TONTHIK XUMUSIIBIK KypaMbl MEH OHOJIOTHSUTBIK OCJICEHIUTINH CaKTaiThIH
JKaHAPTBUIATBIH IIMKI3aTTHl aly MaKCaThIHIA OCBHI LIONYAA ©HIMAI adyAblH OHOTEXHOJIOTHSUIBIK TOCUTIHIH
MEePCIICKTUBAJBI OAFBITBI — THAPOIIOHNKA KapacThIpblIFaH. J[opinik eciMaikTepi ecipy Ke3iHIe OChbl SmiCTi
KOJIIaHYIbIH KeiOip apTHIKIIBUIBIKTAPEl AHBIKTANABL. [ MOPONOHMKANBIK O KYHenepaiH KemUIiirinae
TaMBIpJIap YHEMi KOJI JKeTiMJi, OyJI maroreHaepMeH OaiaHBICTBI Maceleepi menryre MyMKiHIIK Oepeni.
Erep eciMIIKTIH JeHCAyJBIFBIH HBIFAUTCAK, OHJIA OHIMAUIIK apTaibl. TaMaKkTaHy CalachlHAA KOIT
CBIHAKTap XXYPri3iini, oap YHEMI JopyMeHiep MEH MIUHEepalIbl TY31ap CaHBIHBIH €Ki ece apTyhIH
byn nmopinmik ecimuikrepaeri OeiceHnmi 3aTTapra Ja KaTbicThl. OmaH opi 3epTTey OarbITTaphl
AHBIKTAJIFaH.

Kinm ce30ep: nopinik eciMaikrep, 3¢up Maiiiaapsl, OHOIOTHIIBIK OEICeHII KOChUIBICTap, 1K
THIIPOTIOHHKA, CyOCTpar.

A XK. Amumxanosa, C.VY. Tneykenosa, I'. 1. Kynuko . HEp

JlutepaTypHblii 0030p HAa THAPONOHHBIH MeT HBAaHUA
HEKOTOPbIX JICKAPCTBECHHBIX PacTCHUMN

BaxHbIM KOMIIOHEHTOM B C€KECIHEBHOM IIPUT'OTOBJICHUU ITUT 1, a TAKXKXC B KOHCEPBHUPOBAaHUH
IMPOAYKTOB ABJIAOTCA NPAHO-apOMATUYECKUE PACTCH Apyrue (I)I/ISI/IOJ'IOI‘I/I‘-IGCKI/I AKTHB-
HBIC BCIICCTBA, BXOAAIHUE B UX COCTaB, B036y)K,I[aIOT CTb OPTraHOB BKYyCa W ITHILCBAPCHUSA, BBI3bI-
BarOT arreTUT, MOBBIIIAKOT YCBOAEMOCTD, 0u1aro, PUATHO

5}

C menplo MONydeHHs: BO30OHOBIISIEMOTO ChI-
Pbsl, COXPAHSIONIEr0 TPYIIIOBONH XUMHUIECKHN COC UYECKYI0 aKTUBHOCTbD, B TAHHOM 0030pe pac-

pacTeHus, TO yBEINIaTCs PO,
CTBO aHAIN30B, KOTOPHIE TTOCTE

JMYeCTBAa BUTAMUHOB U BIX CQiield. DTO Takke OTHOCHUTCS K aKTHBHBIM BEIIECTBAM B JIEKAPCTBEH-
HBIX pacTeHUsX. Takxke 1 P8 Bl HAaIIPaBJICHHS JATbHEHIIETO H3yICHUSL.
Kniouesvle cnoea: nexa HB cTeHus1, 3QUpHbBIe Maciia, OMOJIOTHUECKH aKTHBHBIC COSANHEHHS, J1eues-

HbI€ CBOMCTBA, THIP afeyOcTpar.
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