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BIOLOGICALLY ACTIVE SUBSTANCES OF COMPOSITIONS
BASED ON PLANTS OF THE GENUS HAPLOPHYLLUM

Abstract. The article presents the results of research of biologically active substances of compositions based on
the plant of the genus Haplophyllum (Tuberculatum), which grows in the Bakanas district of Almaty region, Bidens
(Frondosa), collected in the Enbekshikazakh district and Polygonum (Aviculare) from the territory of Tashtykara
district of Almaty region. The mineral composition was studied, and the article also provides data on vitamin, amino
and fatty acid compositions.

Medicinal raw materials contain many compounds that are potentially harmful to the human body, these can be
both mineral components, for example, salts of heavy metals, and various organic substances, both being natural
metabolites of the plant and trapped in raw materials from the environment (pesticides used in agriculture or
industrial emissions).

The study of mineral composition was carried out using atomic absorption analysis on the basis of the center of
physico-chemical methods of research and analysis (cfhma). As a result, information was obtained about the micro-
and macronutrient composition of compositions based on a plant of the genus Haplophyllum (Tuberculatum).

The content of fatty acids was determined by the GVC method and using the following chromatography
conditions: carrier gas-helium, flame ionization detector, carrier gas speed 30ml / min, detector temperature 188°C,
furnace temperature 2300C, analysis time 1 hour, steel column 0.4*3mm filled with polyethylene glycoladipinate
(2090) on cellulite-545.

Studies of amino acids were carried out on the amino acid analyzer "Carlo Erba", using the gzhx method,
chromatography conditions: carrier gas-helium, flame ionization detector 300°C, evaporator temperature 250°C, on
the WAW chromosome.

The content of vitamins a (retinol) and (tocopherol) was determined by the fluorimetric method on the
spectrofluorimeter device. Vitamin C in biological samples was determined by titrimetric method.

Keywords: Haplophyllum (Tuberculatum), Bidens (Frondosa),Polygonum (aviculare), mineral composition,
amino acids, fatty acids.

Introduction. Minerals are of great importance for the normal existence of organisms. They are
classified as macro-and microelements. Macronutrients include potassium, sodium, calcium, magnesium,
phosphorus, chlorine, and sulfur. Comparatively, they come in large quantities.

Trace elements are a group of chemical elements that are contained in the human body and animals in
very small amounts, within the range of 10-3-10-12 mg 9%, these include Nickel, cadmium, lead,
chromium, mercury and other d - elements [1].

In ecologically unfavorable areas, a very large number of heavy metals, such as lead, Nickel,
chromium, mercury, and any changes in the optimal ratios of trace elements in their composition can lead
to unforeseen consequences [2].

In an acidic environment, the movement of molybdenum decreases, but the movement of copper,
manganese, zinc, and cobalt increases. Trace elements such as chalk, fluorine, and iodine also move in
acidic and alkaline environments. Some trace elements, for example, form compounds that are soluble
with organic matter, while others (iodine and copper) are fixed and become inaccessible to plants. The
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lack or excess oftrace elements in the soil leads to their deficiency or excess in the plant and animal body.
At the same time, changes in the nature of accumulation (deposition), weakening or strengthening the
synthesis of biologically active substances, repeated violation of the processes of interline exchange,
creating a new adaptation or violations that lead to endemic diseases of humans and animals develop [3].

Thus, the mineral composition of plants is directly affected by natural and anthropogenic factors. All
this should be taken into account when preparing vegetable raw materials.

Currently, there are 14 trace elements necessary for life: iron, copper, manganese, zinc, cobalt, iodine,
fluorine, molybdenum, vanadium, Nickel, strontium, silicon and selenium. They increase the activity of
enzymes, catalyze biochemical procedures, and promote the synthesis of carbohydrates, proteins, and
vitamins. It also participates in metabolism. Trace elements are part of plant preparations and influence
their activity[4].

Most studies of Haplophyllum tuberculatum evaluated medicinal and phytochemical properties,
analysis of some of which produced two alkaloids called alkaloids, lignans, glycosides and flavonoids, etc.
in the phytochemical study of Haplophyllum tuberculatum, alkaloids such as acutifolium, halilofitin were
obtained [5]. The chemical composition of Polygonum aviculare is rich and varied. It is a natural
storehouse of vegetable protein (17 %), biologically active substances (44%), vegetable fiber (27%), ash
compounds (8.9%), simple and complex sugars (2.5%), resin, wax, and tannins. Useful trace elements
such as calcium, phosphorus, zinc, and silicon were also found in it [6]. Bidensfrondosa contains organic
acids, essential oil, tannins, polysaccharides, coumarins (umbelliferon, skoletin), triterpenoids, vitamin C
(up to 0.9%), carotenoids (0.05 %), carotenes, a large amount of vitamin C (up to 1000 mg%), manganese
salts, polyacetylenes, and aromatic acids containing derivatives and thiophenes, flavonoids - (glycosides
luteolin, Butin, sulfuretin, Auron) [7-12].

Fatty acids are the basis of metabolic processes in the body, an integral part ofthe biological synthesis
of the body's processes along with the components of lipids. Several fatty acids that have essential
properties have vitamin-like effectiveness: olein, arachidone, linol, linolene. Essential fatty acids have
cardioprotective properties, improving blood circulation and the cardiovascular system.

Amino acids are organic compounds whose molecules simultaneously contain carboxyl and amine
groups. These are substances of primary synthesis, they are present in all organs of all plants. Amino acids
are divided into a, p, y, a, and others. amino acids, depending on the location of the amino and carboxyl
groups. Ofthese, the most common are a, p andy. a - |-configuration amino acids are the most important
components of peptides and proteins. Also, plants may contain monobasic diamino-and dibasic
monoaminoacids.

Vitamin A and E occur in pairs. They improve the condition of the skin, vision, and bones, helping to
assimilate each other, increase resistance to infections, and protect the mucous membrane. Retinol is one
of the vital vitamins necessary and vital for our body, which belong to the fat-soluble group. The
usefulness of vitamin A for health is invaluable: it participates in redox processes, affects protein
synthesis, and cell membranes. Retinol interacts well with another fat-soluble vitamin-tocopherol (vitamin
E). if the body lacks vitamin E, the absorption of retinol is absorbed, so it is optimal to take these vitamins
together.

Ascorbic acid is an organic compound similar to glucose, the sour taste is found in the form of a white
crystalline powder. It performs the biological functions of a coenzyme and a reducing agent of certain
metabolic processes, and is an antioxidant. Vitamin C strengthens the immune system and protects it from
viruses and bacteria, accelerates the healing process, promotes the synthesis of several hormones,
regulates the processes of the circulatory system and normalizes capillary permeability, participates in the
synthesis of collagen protein. This is necessary for the growth of tissue cells, bones and cartilage of the
body, regulates metabolism, improves bile secretion, and restores the external function of the pancreas and
thyroid gland.

Materials and methods. Determination ofmineral composition. The objects of the study were plants
of the genus Haplophyllum (Tuberculatum) growing in the Bakanas district of Almaty region, Bidens
(Frondosa) collected in the Enbekshikazakh district and Polygonum (aviculare) from the territory of
Tashtykara district of Almaty region, harvesting was carried out in compliance with sanitary requirements
and the requirements Ofthe state Pharmacopoeia of the Republic of Kazakhstan. The quantitative content
of micro-and macronutrients was determined from ash residues obtained by the following method.
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About 1g of the drug or 3-5 g of crushed medicinal plant raw materials (exact weight) is placed in a
pre-calcined and precisely weighted porcelain, quartz or platinum crucible, evenly distributing the
substance along the bottom of the crucible.

Then the crucible is carefully heated, allowing the substance to burn or evaporate at the lowest
possible temperature. The burning of the remaining coal particles must also be carried out at a lower
temperature as possible; after the coal has burned almost completely, the flame is increased. In case of
incomplete combustion of coal particles, the residue is cooled, moistened with water or a saturated
solution of ammonium nitrate, evaporated in a water bath and the residue is calcined. If necessary, repeat
this operation several times.

Calcination is carried out at low red heat (about 500°C) to a constant mass, avoiding fusing the ash
and sintering with the walls of the crucible. At the end of calcination, the crucible is cooled in a desiccator
and then the resulting ash is burned again at 600°C until a uniform gray color is obtained.

If the result is not achieved, the remainder is dissolved in concentrated nitric acid, after which it is
heated on atile removing the nitric acid and then in a muffle at 400°C for 30 minutes.

Finally, the precipitate is dissolved in 5 ml of HNO3 (1:1) when heated. The resulting solution must
be heated on the tile to wet salts. The result is dissolved in 10-15 ml of 1H HCI or 1H HNO3 (the Second
option is preferable) and transferred to a 25ml volumetric flask, bringing the volume to the label.

In parallel, a single experiment is carried out, which consists in preparing a solution of the same
concentration from the same acid using the same utensils.

Then the finished samples were transferred to the center for physical and chemical methods of
research and analysis to determine the mineral composition by atomic adsorption spectroscopy on the
ASSIN device ofthe Karl Zeiss company.

The results obtained are presented below [13,14].

It was revealed that the amount of heavy metals does not exceed the permissible norms of their
presence in medicinal raw materials.

Study o fthefatty acid composition ofthe obtained extracts by the GLC method. The content of fatty
acids was determined using the GLC method using the following chromatography conditions: carrier gas-
helium; flame ionization detector; carrier gas speed 30ml / min; detector temperature 188°C; furnace
temperature 230°C; analysis time 1H; steel column 0.4 m * 3mm filled with polyethylene glycoladipinate
(20%) on cellulite-545.

Sample preparation: 10ml of methanol, 2-3 drops of acetyl chloride are added To the chloroform
extracts of the test samples, and then methylation is performed at 60-700C in a special system for 30
minutes. Methanol is removed using a rotary evaporator, and samples are extracted with 5ml of hexane
and analyzed in a Carlo-Erbo-4200 gas chromatograph[15].

Study o fthe amino acid composition o fthe obtained extracts by the GLC method. 1g ofthe analyte is
hydrolyzed in 5ml of 6h hydrochloric acid at 105°C for 24 hours, in ampoules sealed under ajet of argon.
The resulting hydrolysate is evaporated three times to dry on a rotary evaporator at a temperature of
40-50°C. The resulting precipitate is dissolved in 5ml of sulfosalicylic acid. After centrifugation for
5 minutes, the supernatant is passed through a column with an ion-exchange resin Daux 50, with a speed
of 1 drop per second. After that, the resin is washed to a neutral pH.

For elution of amino acids from the column, 3ml of 6h NH4OH co solution is passed through it at a
rate of 2 drops per second. The eluate is collected in a round-bottomed flask with distilled water, which is
used to wash the column to a neutral pH. Then the contents of the flask are evaporated dry on a rotary
evaporator at a pressure of 1 atm. and a temperature of 40-50°C.

After adding to this flask, 1 drop of freshly prepared 15 % SnCh solution, 1 drop of
2.2-dimethoxypropane and 1-2ml of hydrochloric acid-saturated propanol, ee is heated to 110 °C,
maintaining this temperature, for 20 minutes, and then the contents are again evaporated from the flask on
a rotary evaporator.

In the next step, 1 ml of freshly prepared acelizing reagent (1 volume of acetic anhydride, 2 volumes
of triethylamine, 5 volumes of acetone) is injected into the flask and heated at a temperature of 60 0C for
1.5-2min. Then the sample is again evaporated on a rotary evaporator to dry and 2ml of ethyl acetate and
1ml of saturated NaCl solution is added to the flask. The contents of the flask are thoroughly mixed and,
as 2 layers of liquids are clearly formed, the upper one (etiacetate) is taken for gas chromatographic
analysis, which was performed on the gas-liquid chromatograph "Carlo-Erba-4200" (Italy-USA) [16].
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Study ofvitamins A, E, and C. 0.2 ml of the sample, 1ml of alcohol and 1ml of distilled water are
placed in centrifuge tubes, tightly closed with lids and mixed with careful shaking. Add 5ml of hexane and
shake again. The contents are centrifuged for 10 minutes at 1500rpm. the Separated hexane layer (3 ml) is
used for measurements at wavelengths of 292-310 nm (for tocopherol) and 335-430 nm (for retinol),
respectively [17-22].

The content o fvitamin C in biological samples was determined by titrimetric method. A sample of at
least 0.3 ml is taken in a centrifuge tube, the walls of which are covered with sodium citrate powder. After
centrifuging the sample for 30 minutes at 3000 rpm, it is transferred to another test tube and an equal
amount of bidistilled water and double the amount of freshly prepared 5% metaphosphoric acid solution is
added. The protein precipitate is stirred with a stick and centrifuged for 10 minutes at 3000 rpm. The
nadosadochnuyu liquid in an amount (0.1-0.5 ml) is introduced into porcelain titration cuvettes (2 parallel
samples) and titrated 0.001 n-0.0005 n with a solution of the sodium salt of 2.6 dichlorophenolindophenol
from a special micropipette with a capacity of 0.1 ml.

Results and discussion. To create complexes, first of all, the composite correspondence of plant raw
materials to each other was studied and the ratio was chosen. Depending on which ones show up, they
were obtained in three types. The percentage of components in the complexes is theoretically justified by
taking into account the contribution of each component to the last therapeutic effect and evaluating the
activity of plant components. This takes into account the phenomenon of interaction of plant components
(interference), since some types of plant raw materials show the greatest activity in an individual or a
mixture, and when it changes, there is a decrease in the influence of the participating components. The
plant complex was obtained in different ratios. The results are presented in table 1.

Table 1 - plant ratio

Ne complex
1 1:1:3

2 2:111

3 2:31

Based on the data from table 1, the mineral composition of plant complexes was studied in 3 different
ratios.

Data on the mineral composition were obtained by atomic absorption analysis conducted at the
material and technical base of the center for physical and chemical analysis methods. The results are
presented in tables 2 and 3.

Table 2 - Quantitative content of trace elements

Element Zn Cu Pb Cd Fe Ni Mn |

1:1:3 |

Content in the sample, %  0.0004892  0.0002358  0.00009821  0.00001683  0.01304  0.00006447  0.001113 |
2:1:1 |

Content in the sample, %  0.0006301  0.0002323  0.00006677  0.00001795 0.01558  0.00006005  0.001059 |
2:3:1 |

I

Content in the sample, %  0.0007055  0.0004068  0.0001103  0.00002102  0.01162  0.00008746  0.001415

Table 3 - Quantitative content of macronutrients

Element | K | Na Ca Mg
113
Content in the sample, % | 0.6040 | 0.01851 0.4576 0.07897
2:1:1
Content in the sample, % | 0.5823 | 0.02051 0.3448 0.08191
2:31
Content in the sample, % | 0.6166 | 0.02578 0.3786 0.06799
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Comparing the data given in table 2, we can conclude that the quantitative content of iron dominates
all samples of plant complexes in 3 different ratios. Iron is a part of herbal preparations and affects their
activity. Itis also known that iron increases the activity of enzymes and catalyzes biochemical processes.
Promotes the synthesis of carbohydrates, proteins and vitamins.

Among the macro elements presented in table 3 and figure 2, the largest number of elements are K,
Ca. They are part of the cell nucleus. Calcium plays an important role in the growth and action of cells. It
has a significant impact on the exchange process and contributes to the full digestion of food substances.
By strengthening the body's protective function, it increases resistance to external adverse conditions,
especially infections.

The content of fatty acids was determined by the GZHC method. The results are presented in table 4.

Table 4 - Quantitative analysis of fatty acids

Ne Fatty acids %
1 cuo0 Miristin (C14H280r) 0,8
2 C1h0 Pentadecan (CisHz300z) 12
3 ae.o Palmitin (C1eHz202) 4,6
4 Cxl Palmitalein (Ci6Hz300r) 04
5 Cci80 Stearin (CisHz60r) 23
6 cni Olein (C8H4Oy) 36,5
7 c82 Linol (C18H320z) 539
8 c83 Linolene (Ci8Hz002) 03

From the data obtained, it follows that 8 fatty acids were detected. In terms of quantitative content,
the dominant fatty acids were oleic and linoleic acids, relatively palmitic and stearic acids. Linolenic acid,
which showed the lowest index, plays a large role in the body. Fatty acid, most necessary for the
functioning of cell and subcellular membranes.

Amino acids were identified from the plant complex. Studies of amino acids were carried out on the
amino acid analyzer "Carlo Erba", using the gzhx method. The data is presented in table 5.

Table 5 - Quantitative analysis of the amino acid composition of aqueous extracts of compositions

Name of amino acids Amino acids, mg/ 100 g

1 Ala Alanine 612
2 Gly Glycine 234
3 Val Valine. 195
4 Leu Leucine. 370
5 lle Isoleucine 334
6 Thr Threonine 177
7 Ser Serine 317
8 Pro Proline 415
9 Met Methionine 51
10 Asp Asparate 1360
n Cys Cystine 22
12 OPmp Oxyproline 1
13 Phe Phenylalanine 264
14 Glu Glutamate 2546
15 Om Ornithine 1
16 Tyr Tyrosine 288
17 His Arginine 370
18 Arg Lysine 318
19 Lys Histidine 189
20 Trp Tryptophan 72
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The analysis revealed their qualitative identity and insignificant quantitative relationships, and also
found that the dominant amino acids are asparate, glutamate, alanine: 1360 mg / 100g, 2546 mg/100g,
612 mg / 100g.

The content of vitamins a (retinol) and (tocopherol) was determined by the fluorimetric method on the
spectrofluorimeter device . Vitamin C in biological samples was determined by titrimetric method. The
data is presented in table 6.

Table 6 - Quantitative content of vitamins A, Eand C

Vitamins mg/100g
A 0,09
E 28
C 2

Comparing the data shown in table 6 and figure 2, we can conclude that the quantitative content of
vitamin C dominates.

Conclusion

1. For the first time, biologically active substances were studied, including mineral composition,
vitamins, amino and fatty acids of compositions based on a plant of the genus Haplophyllum
(Tuberculatum) growing in the Bakanas district of Almaty region, Bidens (Frondosa) collected in the
Enbekshikazakh district and Polygonum (aviculare) from the territory of the Tashtykara district of Almaty
region.

2. It was found that the level of heavy metal content in the studied samples does not exceed the
maximum permissible norm.

E.C. NxcaHoB, A.K. YmbeToBa, A.T. AMaHrasuesa, I".LLI. BypalwieBa

an-®apaby aTbIHAarbl Kasal, yaTTbIl, yHUBEPCUTET
YKaHa TexHoMorusiap MeH Matepuangap roibIM1-3epTTey UHCTUTYTbI, KasaucTtaH, AnMaThbl

HAPLOPHYLLUM TEKTEC 0C1IMA1KTEP HEI131HAE
KOMNO3NUWMANAPAbLL BUOJTIOTNAJbILW, BENCEH/A1 SATTAPDI

AHHOTauma. Mauanaga AnmaTbl 06/biCbIHbIH BauaHac aygaHbiHga eceTiH Haplophyllum (Tuberculatum)
TYbICbIHbIH €CiMAIri >k3He EH6ekwluaszal, ayfaHblHAa XuHairad Bidens (Frondosa) >kaHe AnMaTtbl 06/bICbIHbIH
TawTblluapa ayaaHbIHbIH aymarbiHaH Polygonum (aviculare) ecimgiTep Henswge KoMnosuuusinapabiH 61Monoruanbiy,
6e/1CceHAl 3aTTapbIH 3epTTey HITUXKeNepi KenTipineai. MuHepangbl Lypam 3epTTeng” mMaudasiafa BUTaMUHAIK, aMUH
YK3He Mai/bl UbILLLbLIABIL, Llypam Typasibl M3TIMETTeP KeanpLureH.

[apinik wmkl3ar uypambiHAa afam arsacbiHa 3VsiH KenTipeTiH KenTereH LocbUibicTap 6ap, onap MyuHepaiibl
KOMMOHEHTTEP 601ybl ]*MLUH, MbiCanbl, ayblp MeTangapAblH Ty3gapbl, coOHAan-ay, ap TYPAi opraHvKanbIl 3aTTap,
onap eciMaikTepgiH Taburu meTabonuTTepi 60/bIN Tabblladbl X3He UopllaraH opTafjaH LuMKisaTua TYceai
(LonpaHbIIaTbIH NECTULMATEP) aybi LWapyallblibIrbIHAA HEMEeCe eHePKACIMTIK LbIrapbiHAbLI1apaa).

MwuHepangbIy, Lypamibl 3epTTey Qr3MKa - XUMUASbIL, 3epTTey XaHe Tangay agictepi optanbirbl (LLOXMA)
6asacblHfa aTtomably - abcopbumsanbIy Tangay sgiciMeH XYprisingi. HatuxkeciHge haplophyllum (Tuberculatum)
TYUbIMbIHbIH HEri3iHAEri KOMMo3numanapiblH MUKPO - JK3He MaKpoasieMeHT™ uLypambl Typasibl M3niMeTTep
aNbIHObI.

Maii upllubIigapbiHbIH UypaMbiH KX 3giciMeH >xaHe XpomaTorpadusinayibiH Keseci LWapTTapbiH LonjaHy
apublUibl aHbILTaAbIL: Fa3-TacbIrbill - TefWiA, XalblHAbI-MOHAAYLLbI AETEKTOP, Fa3 TacbIlbILUTbIH Xbl14aMabIrbl
30mMn/MWH, peTeKTopAbiH TemnepaTypacbl 188°C, newTiH TemnepaTypacbl 230°C, Tangay yaubiTbl 1c, Bonat
6araHacbl 0.4*3MM, LennnUT-545 NONNITUNEHTNNKObaAUNUHATIEH TONTbIpbUIraH (20%6).

AMUHUbILILLINGAPLIH 3epTTey "Kapno 3p6a’™ amMuHUbIWUbLgbl TangarbiwTta KX agicimeH XYprisingi,
XpomaTorpadusinay WapTTapbl: ras-Tacbirbill - renmii, 3000 XabIHAbI-MOHAAY AETEKTOPbI, Oynay TeMnepaTypachl
250°C, WAW xpomocopbacbiHaa XY prisingi.

A (peTuHon) xsHe E (Tokodepon) BuTammHaepi cnekKTpodiyopumeTp acnabbiHAa yopuMeTpAiK agicreH
aHbluTanraH. C BUTaMUHI 6ronorusanbIL, YArinepae TUTPUMETPUASbIL, 34iCNeH aHbILTaabl.

TYWiH cesgep: Haplophyllum (Tuberculatum), Bidens (Frondosa), Polygonum (aviculare), MuHepangbl
Lypambl, aMVH LbILLLbYIAAPb], Malinbl UbILLLbUILaP.

49



News ofthe Academy ofsciences ofthe Republic o fKazakhstan
E.C. NxcaHoB, A.K. YMmbeToBa, A.T. AMaHrasuesa, I".LLI. BypalileBa

KasaxcKuii HaumoHa/TbHbI YHUBEPCUTET MMeHM anb-dPapadu,
HayuHo-uccnegoBaTelbCKUIM MHCTUTYT HOBbIX TEXHOMOM WA U MaTepuasio
Pecnybnmka KazaxctaH, Anvarbl

BUNONOMMYECKUN AKTUBHbBIE BELLLECTBA KOMMO3ULMNIA
HA OCHOBE PACTEHNA POOA HAPLOPHYLLUM

AHHOTaLMsA. B cTaTbe NPMBOAATCA pesy/bTaTbl UCCef0BaHUS GUOMOMMYECKUN aKTUBHBIX BELLECTB KOMMO3ULMi
Ha ocHoBe pacTeHusl poga Haplophyllum (Tuberculatum), nponspacTtatowero B BakaHacckom palioHe AIMaTUHCKO
obnactu, Bidens (Frondosa), cobpaHHbIii B EHOeKLUMKA3axXCKOM paiioHe 1 Polygonum (aviculare) ns Tepputopumn
TawTbikapackoro parioHa AMaTVHCKOM 06nacTu. Bbinv nccnefoBaHbl MUHEpPasbHbIA COCTaB, B CTaTbe Takoke
npviBeAeHbl fJaHHbIe N0 BUTAMUHHOMY, aMUHO- U XXUPHOKMC/IOTHOMY COCTaBam.

B NekapCcTBEHHOM Cblpbe COAEPXKUTCA MHOXECTBO COeAUHEHWI, MOTeHLUMaNbHO CMOCOBHbLIX HaHecTu Bpes
OpraHv3My YesioBeKa, 3TO0 MOTYT ObITb KakK MUHepasibHble KOMMOHEHTbI, HAarpuUmep, Cou TSHKENbIX METa/IoB, Tak v
pas3/INyHble OPraHNYeCcKUe BELLIECTBA, KaK ABMSAIOLLMECH eCTECTBEHHbIMU MeTaboNMTaMu pacTeHusl, Tak 1 rnonasLume
B Cbipbé W13 OKpyXawlle cpegbl (mectyuugbl, MNpUMeEHsIEMble B Ce/IbCKOM  XO3SICTBE, WM BbIGPOCHI
NPOMbILLIEHHbIX NPEeANPUATUIA).

VccnepoBaHUsA MUHepasibHOMO cocTaBa MpPOBOAUINCL MeTOLOM aTOMHO- abcopbUMOHHOro aHansa Ha 6ase
LEeHTpa (JM3MKO- XMMUYECKMX METOA0B mcceaoBaHns u aHanmsa (LLPXMA). B pesynbTaTe Noy4veHbl CBEAEHUS O
MWKPO- N MaKpO3/IeMEHTHOM COCTaBe KOMMO3MLMIA Ha OCHOBe pacTeHusi poga Haplophyllum (Tuberculatum).

CofepXaHue >XMPHbIX KUCNOT onpefensnu Metogom KX M Mcnonb3oBaHWEM Crefylowmx YCnoBuiA
XpoMaTorpatmpoBaHunsi: ras-HoOCUTeNb - Teni, MIaMeHHO-MOHU3AUMOHHBINA AEeTEKTOpP, CKOPOCTb Fas3o-HOCUTEss
30mn/mMyH, TemnepaTtypa feTekTopa 1880C, TemnepaTypa neunm 2300C, Bpems aHaiusa 14, CTasibHasi KOMOHKa
0.4x3MM, 3anosiHeHHast NO/IM3TUIEHT IMKONbagunmHaToM (20%) Ha uennuTe-545.

MccnegoBaHUsA aMUMHOKMCIOT MPOBOAMMN Ha aMUHOKMUCNIOTHOM aHanusatope «Kapno 39pba» meTtogom KX,
YCMOBMS1 XpOMaTorpaupoBaHns: ra3-HOCUTESb - Fefni, NIaMeHHO-UOHM3aLMOHHBIN feTekTop 3000C, TeMnepaTtypa
ncnaputens 2500C, Ha xpomocopbe WAW.

CogepxxaHvie BATaMUHOB A (PeTUHOA) 1 (TOKOhepos) onpeannmnam ayopuMeTpuyecKnum MeTogoM Ha npubope
cnekTpodyopumeTp. ButammnH C B 61Monornyeckmx obpasuax onpeseivam TMTPOMeTPUIECKUM METOLOM.

KntoueBble cnoa: Haplophyllum (Tuberculatum), Bidens (Frondosa), Polygonum (aviculare), MMHepasibHbIi
COCTaB, aMUHOKMC/IOTbI, XXMPHbIE KAC/OTbI.
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