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Abstract. This study aimed to determine and compare some biochemical characteristics and mineral elements in rare
medicinal plants Ephedra equisetina Bunge. and E. przewalskii Stapf. in Mongolia. In 2017, we identified several bio-
chemical characteristics in aerial parts of E. equisetina and E. przewalskii, such as moisture, total ash, protein, lipid, and
total carbohydrate, as well as 17 elements.

Proteins were determined by the Kjeldahl method, lipid was determined by the Soxhlet method, moisture and total
ash were determined by weighing essay, and mineral elements were dissolved in concentrated acids using an inductively
coupled plasma optical emission spectrophotometer (ICP-OES).

The study’s findings, in particular the moisture content (4.7%), total ash content (13.1%), protein content (7.1%),
lipid content (0.83%), total carbohydrate content (20.1%), and elemental content Ca-59.05 mg/g, K-93.7 mg/g, Mg-
11.3 mg/g, P-13.7 mg/g, and Na-2.24 mg/g are all contained in E. equisetina.

E. przewalskii contains the following percentages of moisture: 5.21%, total ash: 11.9%, protein: 7.11%, lipid: 1.2%,
total carbohydrate: 15.5%, and element content, particularly Ca: 57.3 mg/g, 24.2 mg/g, Mg: 4.4 mg/g, P: 2.28 mg/g,
and Na: 1.69 mg/g. As a result, E. equisetina contained the highest concentrations of ashes and total carbohydrates, whereas
E. przewalskii had the highest concentrations of moisture, proteins, and lipids. There was also a significant difference in
biochemical characteristics between the two species (P < 0.002). The highest other elements in the two species of Ephedra
were elements with the highest concentrations of Ca, K, Mg, P, and Na. Elements contents had a high difference between
species variances (p<0.079) and significance of statistics.

Our results showed that E. equisetina and E. przewalskii have similar habitat and soil types. However, there is
some difference in biochemical characteristics and mineral element contents. E. equisetina was found to have a higher
content of 13 elements, ash, and carbohydrate than E. przewalskii. In the future, there is an opportunity to conduct a
detailed study of two species of plants, to study the vast heritage of traditional Mongolian medicinal plants, to provide
explanations from the point of view of modern science, and to introduce them into modern medicine.
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Introduction Ephedraceae family plants are fairly common in
Mongolian dry regions. They frequently dominate

Ephedra which has a dominant distribution of 75 spe- ~ phytochromes. Ephedra przewallskii Stapf., Ephedra
cies throughout Asia and America, including 18 species in  sinica Stapf., and Ephedra equisetina Bunge. are fodder
Russia, 7 species in China, and 9 species in Mongolia, is ~ and medicinal plants, which their green aerial shoots are
one of the world’s 50 species of shrubs that have adapted ~ consumed by animals throughout all year while people
to wet and desert environments [1]. use those for making ephedrine-containing medicines.
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Plants are widely used in Tibetan and Mongolian medicine [2].

Ephedra L. genus plants thrive in a variety of habitats
in Mongolia. E. przewalskii Stapf. grows in stony and
sandy deserts on gravelly slopes and saury sides; . sinica, E.
equisetina on rocky and stony slopes of mountains and
hills, along saury sides and pebble bottoms, on semi-fixed
thin sands. Plants of the ephedra genus help to fortify the
soil, stimulate the accumulation of sand and snow cover,
reduce the impacts of wind, and contribute significantly
to the whole living biosystem [3].

Ephedra is widely used in folk medicine, especially
in eastern countries, for various diseases. It was known
in China over 3,500 years ago. In Chinese folk medicine,
a decoction of the herb ephedra is used for whooping
cough, bronchial asthma, tuberculosis, diaphoretic, diuretic,
and antipyretic agent [4].

Catechin is one of the components of “Tameta-3”
medication, which is also found in the raw materials
of Ephedra species. Ephedra plants have the following
physiological effects on the body: they reduce spleen and
liver temperature, stop bleeding, treat wounds, relieve
coughing and shortness of breath, and increase perspiration.
Recently, many different types of pure compounds have
been isolated from Ephedra species and are used to cure
inflammation, strengthen the walls of blood vessels, and
promote health. It is also widely utilized in several internal
illnesses of the gut [2].

According to the above research, E. sinica has mostly
been studied in Mongolia for biochemical and alkaloid
studies. E. przewalskii and E. equisetina are two plant
species that lack comprehensive biochemical studies, the
source of study material. Studying clinically relevant primary
substances, domesticating them for use in modern medicine,
and researching Mongolian traditional medicine’s history
are all significant.

Table 1. Information of samples

Materials and Methods

We employed equipment analyses and traditional
methods to determine the biochemical characteristics
and mineral composition of E. przewalskii and E. equisetina.
By using the three major theories of ignition distillation
and titration, the Kjeldahl method (Kjeldahl apparatus
KDN- 04C) was used to determine the protein con-
centration [5]. Ether is used to dissolve the lipid content,
soak the lipid in it while it is being heated to roughly 50
°C, and then let it boil off (Soxhlet apparatus BFA-2). The
ether then evaporates, and the moisture and total ash con-
tents are estimated using the weight technique moisture
(ZHICHENG-ZXRD-A5210 drying oven) (LM-112.10
ignite furnace) based on the idea of repeated evapora-
tion [6]. Also, the determination of mineral element
content was performed using an inductively coupled
plasma optical absorption spectrophotometer (Optima
8300-ICP-OES) and dissolved in concentrated acids using
a microwave sample disintegrator under pressure.

Statistical analyses

The experimental data were processed using Excel 2013
and SPSS 22.0 statistical package. The data analysis
techniques were applied, including Tukey HSD (High
significant difference), One-way ANOVA in the difference
of group between and group within biochemical characterics
and minerals in E. przewalskii and E. equisetina. Inde-
pendent t-tested the difference of species between bio-
chemical properties and mineral elements in E. przewalskii
and E. equisetina. Statistical significance was recognized
as P <0.05.

Results

Water and dry matter are the two basic components
that constitute a plant’s biochemical characteristics.
Plants absorb moisture primarily as a whole and in

Species Study area Coordinates Habitat Date Part of using

L . - 98.75633° E,
Ephedra equisetina Tsagaan Bogd mouptam, Shinejinst soum, 42.83506° N, gravel s.lopf:s and 2017-06-25 acrial parts
Bunge. Bayankhongor province 1861 m mountain sides

. . 97.78842° E,
Ephedra przewalskii Zaraa mountain, Bayan-Undur soum, 43.36006° N, rocky sl_opes of 2017-06-25 aerial parts
Stapf. Bayankhongor province mountains
1065 m
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conjunction with proteins and carbohydrates. The nutri-
tional value of the plant is more significantly impacted
by moisture content the greater the moisture level is.

Mineral and organic matter constitute the majority
of a plant’s dry matter, whereas organic matter contains
nutrients including protein, oil, carbohydrates, and
vitamins [7].

In our study, we measured the level of organic
compounds including moisture, proteins, carbohydrates,
and lipids, as well as inorganic compound ash and the
results are shown in Table 2.

To determine some of the biochemical characteristics
in aerial parts of E. przewalskii and E. equisetina.

Our study showed that E. przewalskii had high levels
of total ash and total carbohydrate whereas E. equisetina
had high quantities of moisture, lipid, and protein. The
difference in biochemical characteristics has a P value
of 0.05 in a one-way ANOVA. Additionally, it demonstrated
that differences between species were significant (P < 0.05)
when studied independently.

Many important functions of plant physiology and
secondary metabolic process are performed by mineral
elements [8]. Mineral elemental contents in plant sam-
ples were K > Ca > P > Mg > Na > Sr > Fe> Ba > Mn >
Al>Zn>Li>Cu>Pb>Cr>Ni>Cdin E. equisetina,
with the order of average element contents following.
The K concentration was the highest (93.75 mg/g), and
macro elements (P, K, Ca, and Mg) made up 96.59% of
the total elements, whereas microelements (Fe, Al, Mn,
Zn, Li, Cu, Ni, Cr, Pb, Cd, and Sr) were comparatively
uncommon (3.41%). Sr (1.4 mg/g) has the highest con-
centration of the other microelements in E. equisetina
(Fig. 1).

In E. przewalskii, Ca is followed by K, Mg, P, Na, Fe,
Sr, Al, Mn, Ba, Zn, Cu, Li, Cr, Ni, Pb, and Cd. Ca had the
highest concentration, measuring 57.03 mg/g in E. pzre-
walskii. Microelements (Fe, Al, Mn, Zn, Li, Cu, Ni, Cr,
Pb, Cd, and Sr) constituted 8.14% of the total elements,
while macro elements (P, K, Ca, and Mg) constituted
91.86% of the total. Sr (1.03 mg/g) had the greatest con-
centration of the other microelements in E. przewalskii
(Fig. 2).

Although there were no variations in the microelements

Table 2. Comparison of biochemical characteristics in 2 Ephedra

Biochemical charac-

E. equisetina E. przewalskii

teristics

protein % 7.11£0.02° 10.1 £0.3?
moisture % 4.7 +0.04° 5.21+0.11°
ash % 13.2+0.1* 11.9+0.1°
lipid % 0.83 £0.05° 1.2 +0.04°
Carbohydrate % 20.2+0.1* 15.5+£0.2°
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Fig. 1. Contents of mineral elements in E. equisetina
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Fig. 2. Contents of mineral elements in E. przewalskii

between the two species, there were significant dif-
ferences (P < 0.05) in the macro elements by one-way

ANOVA statistical analysis.

Discussion

Traditional medicine is continuously using E. sinica,
a member of the ephedra genus, for its physiologically ac-
tive compounds. E. sinica Stapf and E. intermedia are
described in the Chinese Pharmacopoeia. According to
Bunge [9], who is Ma Huang’s (ephedra) official source,
the combined amounts of ephedrine and pseudoephedrine
measure at least 0.8%. Since there aren’t many studies on
the biologically active compounds found in E. equisetina
and E. przewalskii, two species, more studies need to be
conducted. In this study, we assessed a few biochemical
characteristics and minerals, which served as the foun-
dation for a more thorough chemical analysis of
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these two species. According to a study [10], the total ash
content of gobi plants was 6.12-36.78%. However, our
research indicates that total ash content was 11.9-13.2%,
which is compatible with the findings of the results of
the research.

The plants growing in Mongolia’s Gobi region have
a protein content of 9.45-27.33%, and a lipid content
of 0.9-7.5% [10]. However, based on our research the
protein content was 7.11-10.1%, lipid of 0.8-1.2%, and
that were found to be relativity low in the 2 species of
Ephedra.

In our study, the total carbohydrate content in the
above-ground parts of the two species was found to be
15.5-20.2%, which is similar to the results of the above
study and has significance. It was discovered that the cel-
lulose content in the root system of Ephedra sinica was
20.23% and 19.12% in the above-ground part [11].

The survival of plants depends on a variety of elements,
commonly referred to as valuable minerals. This element
deficiency impacts either plant production or plant biomass.
Plants need all of the following elements in order to survive:
carbon (C), hydrogen (H), oxygen (O), nitrogen (N),
phosphorus (P), sulfur (S), boron (B), chlorine (Cl),
potassium (K), calcium (Ca), magnesium (Mg),
manganese (Mn), copper (Cu), iron (Fe), zinc (Zn),
molybdenum (Mo), and nickel (Ni). These elements also
play important roles in diverse metabolic processes in
plants [12]. Many important functions of plant physiology
are performed by these elements [8].

While elements like Fe and F are common, the plants
which grow in the Gobi region are rich in Ca, P, K, and
Na. However, I-iodine is either completely absent or has
a very low concentration. Ephedra is a plant that grows
in the Gobi Desert’s sandy soil. As a result, we compared
it with studies on plant minerals in the Gobi. These are
similarity those of the researcher, showing that the
content of macro elements such as Ca, P, K, Na, and other
microelements was high and that the number of other
microelements differed [13]. Results demonstrated that
E. sinica could hyper accumulate Ca (>3.89 mg/kg), K
((>3.26 mg/kg), P (>0.84 mg/kg), Na (>0.19 mg/kg), Fe
(>0.12 mg/kg), Sr (>0.08 mg/kg), and Mg (>0.015 mg/kg),
and mean enrichment coefficients of E. sinica [14] but
Ca (7.3-59.05 mg/kg), K (24.2-93.75 mg/kg), P (2.77-
13.7 mg/kg), Na (0.23- 1.69 mg/kg), Fe (0.6-.1.69 mg/
kg), Sr (0.08-0.29 mg/kg), and Mg (11.3 mg/kg) in two

species of ephedra in our research. In accordance with
this result, the two species used in the study had higher
macronutrient contents than E. sinica. Future research on
biological activity compounds that depend on the avail-
ability of biochemistry and mineral elements is required,
as is a detailed examination of the clinical effect and
the possibility of its application in both traditional and
modern medicine.

Conclusion

In this study, we found that E. equisetina and E. prze-
walskii have similar habitat and soil types, but differ
in biochemistry and minerals content. E. equisetina
was found to have a higher content of 13 elements, total
ash, and carbohydrate content than E. przewalskii. In
the future, there is an opportunity to conduct a detailed
study of two species of plants, to study the vast heritage
of traditional Mongolian medicinal plants, to provide
explanations from the point of view of modern science,
and to introduce them into modern medicine.
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XypaaHryii. Duoxyy cynanraa Hb Monron opors ypraaar LIHBmoxoii 305praHs, XoHMH 395pIoH3 33p3T XOBOP SMUIAH
YpramibIH 3apuM OMOXHMMUIMH IIMHXK YaHap, SPA3C MIEMEHTYYAUNHH aryyaaMyKUHT Xapbllyy/laH TOZOPXOIIOX 30pUIIroToH
IOM.

BasiHxoHrop aiMruifH HyTtar I9BCrapT opimx 3anaa yyi, [laraan 6orn yynHaac cynanraaHbl 2 3yHII 393praHHiM ra3pbH
11990 xacruir 2017 oHbI 6-p capblH CYYI Yel LyDIyyJaH 4uill; YHC, yypar, JUINA, HUHT HYypce yc, MeH 17 aneMeHTuiir
TofopxoisicoH. VIHrxm yypruiiH aryynavkuir KeennaianiiH apraap Oyloy Iuaraax, HIpP3X, TUTPIIX IICOH 3 YHICOH
3apumaap TOIOPXOMICOH. TOCIOrHiAH aryynamMKHuir 3pUpT yycrax, TOCHIr 3QUPIdP IIBTINK, XaTaax, dIQupuiiH Oynamrax
Temmeparyp 50°C opuuma 3¢up YypuImK, JaBTaH YypUIyylaxX 3apuMmaap >KHHTHHAH apraap 4uidr OOJIOH YHCIISTHIH
aryyJaaMyKUHT MeH XaTaax, I1aTaax 3apuMaap XXUHIUHH 30pYYradp TOOLICOH, MOH 3P/3C IEMEHTHIH aryyIaMyKUHT MHITYKIN
XOJIOOOCT IUIa3MBIH ONTHK INHHIANTHIH criekrpodoromerpuiin Garaxkaap (ICP-OES) napantas O0rMHO DONTHOHBI A9%K
3aJy1ard aruial KOHIEHTPAUTAal XYWIYYA9P yyCraH TOTOPXOIIONTHIT SIBYYJICaH.

Cynaaraans! yp ayna: Lusmaoxoi 339pronuit unidnmor 4.7 %, yae 13.1 %, yypar 7.11 %, eex toc 0.83 %, Huiit
Hyypc ye 20.1 %, anementyya sutanrysia Ca 59.05 mr/t, K 93.7 mr/r, Mg 11.3 mr/, P 13.7 mr/r, Na 2.24 mr/r aryynamkrai,
XonuH 333prauuid unir 5.21 %, yue 11.9 %, yypar 7.11 %, eex Toc 1.2 %, auiit Hyypc yc 15.5 %, Ca 57.3 mr/t, 24.2 mr/t,
Mg 4.4 mr/t, P 2.28 mr/r, Na 1.69 mr/r aryynamkraii 6aii. MMz cynaiaraansl yp IyHIIC YHCIST OOJIOH HUHT HYYPC YCHBI
aryynamx HIUBII9X9# 399praHd XaMruidH MX, XapyuH YT, yypar, TOCJIOTHHH aryynamk XOHHH 339PI9H] XaMITUiH HX
Oaiican 6a OMOXUMUITH Y3YYJIAIIT 3Yiil xoopoH 1 sttraaraii (P < 0.002) 6aiie. Cynanraan aBcas 2 3yiin 333pranan Ca, K, Mg,
P, Gonon Na 33par MakpoaIeMeHTYYMIH aryyaamk Hb Oycaji MUKPORJIEMEHTYYAIIC OHIep OaiicaH 0a a1eMeHTYYIMiH
aryynamx 3yitn xooposs sutraa (P < 0.079) 6ara 6011084 MaKpO3JIEMEHTHIH aryyJaamMK 3yl XxoopoH suiraaraii (P < 0.05),
MHKPOJIEMEHTYY/] XOOPOH/I CTaTUCTHKHIH sUITaa aXKUIJIATICaHTYi. DHAXYY CylairaaHbl Yp AYHI aMbApax OPYHH, XOPCHHI
TOpeNn WKWI 00J0BY OMOXMMHY, 3pASC NIEMEHTHIH aryynambkaapaa suiraarail Oonoxeir Oupm wmipyyncoH. I1Ineimoxaid
399pr3HUIT XOHHH 399pIIHITIH Xapbllyyiaaxazn 13 aeMeHT, YHCIAL, HYYPC YCHBI aryyliaMK HIOpTIH OOJIOXBIT TOTTOOCOH.
Haamm xo€p TepiuiiH ypramiiblH HApUABYMIICAH CyAairaa XUk, MOHIOJIBIH YaM)KJIaIT SMUHH ypraMiiblH acap UX ©BUIT
Cy/Iax, OPYMH YEHHH LIMIKIX yXaaHbl YYIHIOC Tainbap erex, OpuMH YeHilH aHaraax yXaaHj HABTPYY/IIX OOJOMIKHIT
CyIUIax maapiararai 6aitHa.

TyJxyyp yre: 333praHs, HUAT YHCIIOL, HUAT HYYPC YC, UM, Yypar, TOCJIOT 3J1eMEHTYYA

XymasH aBcan 2022.11.03; xsuan Toxuonayyiacan 2022.12.17; 3eBmeepcen 2022.12.25
© 2022 3oxuorung. CC BY-NC 4.0 nuiens.

Opuna ceernnii Hor oM [1]. Ephedraceae oBruiiH ypramiyyn
Hb BHMAY-bIH Xyypaii 6yc HyTarT HaJI991 TYTI3MAII

399praEs He Opoct 18 3yiin, Xsaramag 7 3y, Oaiimar. Ephedra przewalskii Stapf., Ephedra sinica
Mowronn 9 3yitn 33par Asu, Amepuk apasiap 75 3yiin  Stapf., Ephedra equisetina Bunge Hp T9:K33/11iiH 60JI0H
30HXHJIOX TapXalrail Oaiijar A3IXuilH HOMTOH OONIOH ~ AMHUHH ypramal; T3OHUM HOTOOH HAaWI3yyphil aMbTa[
YUATIST OpYMHA JacaH 30XMICcoH 50 3yimmiiH OyT — SKMIMHH Typll Xdpaniaar Gereell Xymyyc sdenpun

YpramibiH OHOXUMH 159


https://orcid.org/0000-0002-4221-9743
https://orcid.org/0000-0001-7528-9564
https://orcid.org/0000-0001-7232-6542
https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.5564/pib.v38i1.2543

Bar3zasa nap / Proc. Inst. Biol. 38 (2022) 154-163

aryyiacal 5M YHIaBIpidxda MeH Tesn, MOHTroibH
aHaraax yxaaHj epreHeep amuniazaar [2].

Ephedra osruitn ypramiyyn MoHron OpHBI SH3
OypuilH ampJpax OpYMHA yprajaar. XOHHH 333PIIHD
Hb 4yJyypXar, JICIpXdT 3JIC3H LI Xalpraraid 3HI3p,
mrapiar taja33p yprajar; Haaruam3sspras, Huemasxoai
399pI9HY Hb YYJ TONTOABIH XaJaH, Yylyypxar 3HIIp,
9par garyy Oa xaiipra €pooii, Xarac TOrTBOPryil HUIMIDH
AIIC3H JP3p. 333PrIHD TOPIHHH YPramMilyyl Hb XOpCHIT
O9XXKYYJDK, 0DJIC, IlacaH OYPXYYJIMHH XypUMTIAIbIT
HIIBXXKYYIDK, CAIXMHBI HOJOOIUIHHT Oyypyymk, Oyx
aMbJT OMOCUCTEM UXI3X3H XYBb HAIMAp opyyiaar [3].

399proHUNT apAbIH aHaraax yxaaHl, sulaHTysa 3YYH
6MHO A3WWH OpHyyZan sH3 OYpPHHH ©BYHMHI ©preH
xopanragdr. O3 Hbe 3500 rapyd KWIMHH ©MHe
Xsatamgan MIIATAK Oalican 0a XsaTalblH apbIH aHAraax
yXaaHIl 393PIIHAA aryyinargax JIeKOIMH Hb XeXYYII
XaHUANTaX, TYYpCaH XOOJOHH Oartpaa, Cypbed ©BUHHMA
YEI XOponmmXddC rajHa IuadopeTrk, MIC X0eX M,
XalyyH Oyypyyhax YHTIHIATIITIUT TOTTOOCOH Oaigar
[4].

Karexun Hp "Tamera-3" amMuiiH OypanadxyyH Xdcor
Oereen 3denpa TepauitH TYyXuii 5n91 6anaar. 333praHd
TOPIIMIH ypramal Hb Ouen gapaax GU3UOJIOTHIH HOJIee
Y3YYJLIOT: JDIYY, JIATHUN TEMIIEPaTyphIr OyypyyilK,
IIyC algalThIT 30TCO0XK, MAPXBIT IMUYMIIIAT, XaHHAJTaX,
aMbCrajl JaBujax, XeJapexXuur Hamarnyyiaasr. Cyynuiin
YEI 333pIPHUN Tepesl 3YWIIdC OJIOH TOPIHMHH 1PBIP
HOTIYYAUUT SUITaK aBd YPABCIMHUT SMWIAX, ITyCHBI
CYACHBI XaHBIT 03XKYYIIX, 3PYYA MIHIUHT TOMKHAXOI
alumagar. OHd3 Hb TIICHUH XOJI X33H J0TOO]] OBUUH]
OPT'OH XIPATIIBIIJIAT X33 [2].

Haopx cynanraanaac y3sx3n Hauruan 333pronuit
MoHroN HXIBWIBH OHOXMMH, aJKaJOWJa CYUIAIbIH
YUIIAIIp cydaican Oaiimar. XapwH XOHHH 333pIdH),
[uBma3X31  393pIIHUA  OWOXUMHIH  CcyJairaa
XOMC Oaiiraa Tyn SMHAI3YHH a4 Xoja0ormon Oyxwuid
aExgard OOMCYYIOBIT CyUIaX, OpYMH YEHHH aHaraax

1-p XycHIIT. J[P3KuitH Ma1337190

yXaaHJ XdpAMIdX 30pPHIT00p Trapiyynax, MOHroJbIH
yIaMKIIaNT aHaraax yxaaHbl TYYXUHT CyIJlax Hb dyXal
a4 xoJ00rI0NITOi oM.

MarepuaJ, aprasyi

bun Xonun  393praHd, IuBI3x3¥  333praHui

OMOXMMHIH IIMHX 4YaHap,
TYIA
apryyzasir

aryyJaaM)KHHT TORXOPXOMJIOXZI00 Imaraax, HIpax Oa

SpICUMH  Haipnareir

TOJOPXOUIIOXBIH Oaraxxur aHanu3  OOJIOH

YIIAMAJIAIT almMnIacaH. VYypruitn
TUTPJIDITHIH IypBaH YHICOH 3apuMbIr amurian Kjeldahl
apraap (Kjeldahl ammapar KDN-04C) [5]. Tocnoruiin
aryyaaMkuir s¢upTt yycrax, oiponmooroop 50°C
XYPTaN Xajaax 3apumaap >KUHTUIH 36pyYyr33p TOOLICOH
(Soxhlet anmmapar BFA-2). Jlapaa Hb 9uiiT OOJIOH HUHT
YHCIIDTUHH aryyJaaMKUHUT JaBTaH YYypIIyyJaX ypBaJbIH
3ap4MMJ YHIICIAH xuHTHiH apraap (ZHICHENG-ZX-
RD-A5210 xaraax 3yyx) (LM-112.10- ram acaax 3yyx)
TOOLI0OJICOH [6]. MeH 3pA3C 311€MEHTUIH aryyJaMKHIr
TOJIOPXOMIOXI00 WHIYKIH X0JI000CT ONTHUK
mUHTANTHRH criekTpodoTtomerp (Optima 8300- ICP-
OES) Garaxaap xwii>k, O0THHO JTOJITHOHBI 133K 3a/j1ard

alIMIIIaH KOHIEHTpalUTal XYYl yycracaH.

CrarncTuk aHAIN3

Typmmntein erermmiir Excel 2016 6omon SPSS
22.0 CTaTUCTHUKHIH IPOTPaMM allIuITIaH O0IOBCPYYIICaH.
OreriiiH IMWHXWITI3HAN apreIl aluriacaH 0ereejn
YyHx XOHUH 329praHd, [luBA39X3H  393praHuit
OMOXUMIH Y3YYIIT OOJOH SPACHHH aryylTaMKHI
Tukey HSD (high significant difference), Har xyumn
syint BapuanchiH aHamu3 (ANOVA) xwuibk, spasc
3IIeMeHT 00JIOH OMOXUMUIH Y3YYJIRIT XOOPOH/IBIH sUIraa
MOH 3YWIHITH XOOPOH/BIH sUIraar TOrToocoH. CTaTHCTHK

sutraar P = 0.05-aac Gara ytraap aB4 y3CoH.

Species Study area Coordinates Habitat Date Part of using
L . - 98.75633° E,
Ephedra equisetina Tsagaan Bogd rnoun.tam, Shinejinst soum, 42.83506° N, gravel s.lop?s and 2017-06-25 acrial parts
Bunge. Bayankhongor province mountain sides
1861 m
. . 97.78842° E,
Ephedra przewalskii Zaraa mountain, Bayan—Undur soum, 43.36006° N, rocky sl.opes of 2017-06-25 acrial parts
Stapf. Bayankhongor province mountains
1065 m
160 YpramibiH OnOXUMH
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CynanraaHsl yp AYH

Yc 6a xyypait Ooauc Hb ypramiblH OHOXMMHUNH
HIMHXK YaHAPBIT OYPAYYIIAT YHACOH X0Ep OYPIIIdXYYH
X3CAT OM. Ypramai 9uiraiir Oyxsnn Hb, yypar, Hyypc
ycTail XaMT IIHHTIIAT. YPraMIlblH T3K33JUIAT YaHap Hb
YUITHHH aryyjiamaac WIyy UX X3MKI3I39p HeJ1eeI11er.
YpramieiH Xyypail O0INUCHIH OUIIPHX XyBHHT 3padc Oa
OpraHuK Ooauc 333113r 001 OpraHuk OONUC HB yypar,
TOC, HYYPC YC, BUTaMHH 33p3T IIUMT OOAUCYYABIT
aryynnar [7]. bug cymanraanmaa 4uiir, yypar, HYypc
yC, JIMIKJ 33p3T OpraHuK HATAIYY[I, MOH OpraHuk Oyc
YHCJIAT 39pTHIAT XOMXKCOH 06T06/1 Yp AYHT 2-p XYCHIT T
Y3YYI3B.

Xo&p 3y 333praHuM ra3phiH 1331 XICIT'T ONOXUMUNH
Y3YYIATYYAUUT Tomopxoiicon. Cynanraansl yp AYHI
XOHHH 333PT3H HUHAT YHCIIST OOJIOH HUHUT HYYPC YCHBI
aryyaaMX ©Hep, XapHH IIMBIIIX3H 393PIIHJ UHHI,
TOCJIOT YYPruiH aryynamx eHjaep Oaiican. buoxumuitn
Y3YYIIT XOOPOHABIH sUITaa Hb HAT XYYUH 3YHIT
BapHAHCBIH aHANU3UUT XWKCIH. WHTIX31 OHMOXUMUITH
Y3YYJIDAT XOOpOHJ — suiraaTad, 3YWIMHH XOOPOH]
MAIPTAIXYHI straarait 6aiicHer (P > 0.05) TomoBroB.

VYpramnbiH  (usuonoru,  xo€puord  OOTMCHIH
COJIMJILIOOHBI YWMJI SIBIBIH OJIOH 4yXajl YYPTUWT 3pasc
AneMeHTYYA TYAmITrIAT [8]. HInBmoxsit 333prIHmi
JPYPKUH] aryyiaaraax 3pladc JIEMEHTHHH aryyiaaMmX Hb
K> Ca>P>Mg>Na> Sr>Fe>Ba>Mn>Al>Zn
> Li> Cu > Pb > Cr > Ni > Cd 06aiicau 6ereen K-uitn
KOHIIGHTpalM XaMruidH ux (93.75 Mr/r) MeH Makpo
anemeHtyyn (P, K, Ca, Mg) uuiit anemenTuiia 96.59%-
HHUT 333K Oaiiraa 6om mukposnementyya (Fe, Al, Mn,
Zn, Li, Cu, Ni) , Cr, Pb, Cd, Sr) up xapeuanryi Oara
(3.41%) ©OaiiB. 1lluBmaaxoaii 399pranaa Sr (1.4 mr/r) Hb
OycaJl MUKpOIJIEMEHTYYIUIC XaMTHIH UX aryylaMKTan

6aiiB (1-p 3ypar).

2-p XYcHIIT. X0&p 3YHINIAH 399pTrIHNI OMOXUMUITH ILIHHXK
YaHaphII' XapblLyyJcaH IYH

buoxumuiin 1107 o)t

XOHUH 339pIrIHd
Y3YYJIIITYYA 329PrIHD
Vypar % 7.11 £0.02° 10.1 £0.3?
Yuiir % 4.7 +0.04° 521+0.11°
Yucmr % 13.2+0.1* 11.9+0.1°
Tocior % 0.83 £0.05° 1.2 +0.04*
Hyypc yc % 20.2+0.1* 155+0.2°

100

93.75a
80

59.05b
60 [}

113d
0.05gh

2.24e

mg/gr
5

0s05g |
: 0.028gh :
0.185gh : 141
. : 13.7¢
20 1 : 0.006h : 0.029gh
0.155gh : »
gl o 025

0.003h 0.006h

01 9000000009008 0090008

—— T
Al Ba Ca Cd Cr Cu Fe K Li Mg Mo Na Ni P Pb Zn Sr

1-p 3ypar. 1uBma3xoil 339proHUN 3pHdC  dNIEMEHTUilH
aryymamx
70
57.3a
60
A
50 4 242p
40
E‘D 11.3¢
B 30 : 18e 003
g : 224e

: 0.011g A

204 01358 i 1.03f
E 0.078g i 0001g 718

1.44e : g 1.691

10 4 : 0.001g : 0.003g

! H A

E 4 3 A
o{ 6620008000088 00ac0c b

Al Ba Ca Cd O Cu Fe K Li MgMn Na Ni P Pb Zn Sr

2-p 3ypar. XOHUH 393pTIHHAN 3PIIC AIEMEHTHIH aryyinaMx

XOHHUH 393praHY] aryysaraax 3piadc dJIeMEHTYY/ Hb
Ca-uiin apaac K> Mg >P>Na>Fe > Sr>Al>Mn>Ba
>7Zn > Cu>Li> Cr> Ni>Pb > Cd 6a Ca xaMmruifH ux
KOHIICHTpanuTai Oaiican 6a 57.03 mr/r OaiiHa. XoHUH
399praHd A9X Mukposnementyya (Fe, Al, Mn, Zn, Li,
Cu, Ni, Cr, Pb, Cd, Sr) muiiT snemenryyauiia 8.14%-
niir, Makpo snementyyn (P, K, Ca, Mg) 91.86%-wuiir
Oypayy/uk Oaiiraa Gereea HUHT MHKPOAJIEMEHTYYAIC
Sr (1.03 mr/r) HE Oycax MEUKpPOIIEMEHTYYIUIHH XaMT UiH
uX aryyjiamxraii 0ais (2-p 3ypar).

CraTucTUK Cyairaanbl YP OYHZA HIT XYYHMH 3YHIT
BApUAHCBHIH aHAIM3 XUIXdH XOE€p 3YWI 393praHuil
MHUKpPOYJIEMEHTHIHH aryyjaaMm» XOOpOH] suiraa Oaixryi
4, MaKpOIEMEHTYYAMWH XyBbJ MOIITASXYHI siraa
(P < 0.05) Gaifraar mipyymms.
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XunanyyJanr

VYrnamykJianT aHaraax yxaaH Hb 339PI'9HD OBTHHH
E. sinica-r GU3HONOTHHH HMIIBXTIH HATIUIYYA OONTOH
ammrinacaap OaifHa.
Ephedra
OyprtraracoH Oaiinar. Ephedra equisetina naxb OOJOH

Ephedra sinica Stapf 6omon
intermedia Hb XsATagblH (apMakonenHx

Ma Huang (3¢enpa) anban €cHBI 3X CcypBabK 00J0X
Bunge-niin xancH3p adenpun 6a nceBnoddenpuHui
HUAIMAI XoMkar gop xasvk 0.8% Oaiix ecroit [9].
I'acon xonuit u E. equisetina 6008 E. przewalskii To¢oH
X0Ep 3YIIIAC OJICOH OMONOTHIH HIIBXT HATIUIYYIUIH
Tajgaap cyaairaa xoMmc Oanmar Tya MoHron yprax Oy
399proHMAN OMOXMMH CyHairaar HapWHBWIAH XWX
maapaiararail OaifHa. DHAXYY cynanraann Oumpm Xon
X3M9H OMOXMMHUIH IIMHX YaHap, 3pA3C IEMEHTHIT
TOIOPXOMIICOH 06ree 1 3H? Hb AIIPX X0EP 3YHIHHH WITyY
HapUHBYMICAaH XUMHIWH MIMHXXWITI) XUHX YHIIC CYyYyphb
00JICOH IOM.

Cymanraann ammriargax Oyd 2 3yHm 393praHd
Hb TOBHHH O3JICIPX3I XepceHna ypragar [3] Oereen
1963 onbI
ypramisiblH YHCIDTHHH aryyiaamx 6.12-36.7%, xapun

LppauaynamMsiH cynanraaraap TOBHilH
MaHall cynanraaraap YHCIIruiH aryymamk 11.9-13.2%
Oaiiraa Hb CyJlaJITaaHbl YP JYHTUIH TYTHAITTIU HUHIIK
OaifHa. 1980 oHJ XWIiCOH Cymanraaraap TOBUIH OyCHITH
yypruiia aryynamx 9.45-27.33%, eex TOCHBI aryyaamx
0.9-7.5% Oaiina [10]. Xapun OumgHMII cymanraaraap
23yin 339prman yypar (7.11-10.1%), eex TocHBI
aryynamx (0.8-1.2%) Oara Oaifraar xapyymk OaiiHa.
Opmomtoa (2010) TypHIMITHIH Yp AYHA YHAICIDH
Ephedra sinica-n yHI3C CUCTEMUITH 3CIATHIAH aryynaMx
20.23%, araapblH HalI3yypYyyAbIH CUCTEM J3X ACITUIH
19.12% [11]

cyznanraaraap A33pX Xo€p 3YMIMMH ra3pbIH 331 X3COIT

aryyiamxk Oaiican 0oyoBY OUIHUI
HUWT HYYpC yCHBI aryynamx 15.5-20.2 Gyroy oliposioo
Oaifraar TOJ0TTOB.

YpramiblH OpUIMH TOTTHOX YajBap Hb YHD I[PHITIHU
HATIRI T HAPIBTAIAT OJIOH TOPIMHH 3JIEMEHTYYII3¢
XaMmaapiar. OHAXYY DJEMEHTYYIuHH JayTarman Hb
ypramibslH  OYTI3IMIXK OCBAI ypramiblH OWomaccan
HeJeeser. Ypramall OpIIMH TOI'THOXBIH TYJJ Aapaaxb
HyypcTeperu (C),
ycreperd (H), xyuunreperd (O), azot (N), pocdop (P),

OyX DSIEeMEHTYYAMHI IIaapjar:

xyxap (S), 60p (B), xsop (Cl). ), xanmu (K), kaneuu (Ca),
Mmarau (Mg), manran (Mn), 33¢ (Cu), Temep (Fe), naiip

(Zn), momm6aen (Mo), Hukenb (Ni). Daranp 3MeMeHTYY T
Hb ypramjblH Tepesl OYpuiH OOIWCHIH CONHIIIOOHBI
YHI gBHAA 4yXasl Yypar rydupTraasr [12]. Ypramsia
(U3HONIOTHIH OJIOH YyXajl YYPTHHT DAr33p JIEMEHTYY
TYWIPTrIAaT Oaiina [8].

Uxoux ypramang Fe, F 33par anemenTyya HUATIST
Oaiimar Oon roeuitH Oycuith ypraman Ca, P, K, Na-aap
Oasutar Oaitmar. I'acon xomuit u I-nom OypaH Oaiixryi
9CBAI Mam Oara KoHIeHTpanuTail Oairimar. Ephedra
00J1 TOBb LIOJIMIH DJICIPXIT XOPCOH]| yprajar ypramai
oM [3].
cynmanraaraii xapbIryyncas. Oara3p Hb Ca, P, K, Na 6omon

TuitmMaac O TOBHHWH ypramjblH JSpACHNAH

Oycaj MHKpOAJIEMEHTYYAMHH aryyiaaMmx eHZep, Oycan
MHUKPOIEMEHTYYIUHH TOO €ep Oalaruiir xapyysicaH
cyniaauniiH yp AyHT3H1 mwxun 6aiiB (OroyH. 1980). E.si-
nica-n Ca (>3.89 mr/kr), K (>3.26 mr/kr), P (>0.84 mr/
kr), Na (>0.19 mr/kr), Fe (>0.12) wux xypummiarggar
OomoxsIT Xapyyncan), Sr (>0,08 mr/kr), Mg (>0,015 mr/
kr), MeH E. (Zhe Cao Hap, 2018) GaspKyynanThlH TyHIaXK
ko3¢ durment, xapun Ca (7,3-59,05 mr/kr) , K (24,2-
93,75 wmr/kr), P (2,77-13,7 mr/kr), Na (0,23- 1,69 mr/
kr), Fe (0,6-1,69 mr/kr), Sr (0,08-0,29 mr/kr), 60108 Mg
(11.3 mr/kr) 2 3yimuitH 333praHd -1 WIBPCOH OaifHa.
OHp3 Yp AYHTHUIH 1aryy cyaiaraasj aluriacas 2 3y Hb
E. sinica Oyroy HaHTHaJ] 399pIIHIIC WYY aryyinamKTan
Oaiican. I[laammyg OWOXWUMH, 3PAdC DIEMEHTYYAHIH
CynajiraaHaac XxmMaapd OWOJOTHIH WAZBXT HATIITYYIUHH
TaJaapXxy CyJlairaa, SMHBYHH yp HOJee, ylIaMKiIalT
OONMOH OpYMH YeHHH aHaraax yxaaHa Xd3p3nmdxX
OOJIOMKUHT HAPHIBWIAH CyIJIax IaapaiaraTaiu.

Hdyruaar

OHaXYY cymanraassl Yp AyHA LIuBIGXs# 399praH?,
XOHUH 333pTIH? Hb aMbIpaX OPUNH, XOPCHUN TOPOI KU
0o50B4 OMOXHMMH, 3PIIIC IEMEHTHHH aryyjaamxaapaa
surraaraid 6onoxeIr  Oump  wipyyncsH.  [uBmaaxoi
329PIOHUUT  XOHUH 339prIHATOM  Xapeuyynaxan 13
2JIEMEHT, YHCIAI, HYYPC YCHBI aryyiaamk eHIepTiIH
60110XBIT TOTTOOCOH. laammn xo€p TOPIUIH ypramiIsH
HApUHBYWIICAH CyHaliraa XUk, MOHTONBIH yITaMKIIaIT
SMHHH ypramibslH acap UX ©BUUTI Cy/JlaX, OPUMH YeUilH
OIMHXJIDX  yXaaHbl YYIOHIIC Taibap erex, OpYHH
YeHifH aHaraax yxaaHa HIBTPYYIIX OONOMMKHHUT Cy[Iax

nraapzsararaii 6aiiHa.
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Tamapxanu

OHoxyy cynanraar Monron YiacelH baiirans opuus,

asyai Kyy1aiansiH gaM, IMHKIIPX yXaaH TeXHOIOTHIH

CaHTHIH “33piaT OOJIOH TapuMal YpraMIIbIH XOTKIHIH

ye mar, OMOXMMH, XUMHHH HaipiarslH XapblyyJcaH

cynanraa”
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