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Convention on Biodiversity in Mongolia

Implementation of Nagoya Protocol and future
approaches

BANZRAGCH Tsesed/PhD/

Director-General of Sustainable Development and
Strategic Planning Department,
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Main natural ecosystem types Implerentation of Biodiversity Conveniion iin
Mongolia
& " "‘"::2;‘:7:,.2'.’.“,'.‘,".:1“;.".\"&5:.‘:“
» Mongolia joined the Convention on Biodiversity in

1993

» Mongolian Government is approved National
Biodiversity Strategy and Action Plan /NBSAP/ in 1996

» Major activities:
» Enhancing the survey on rarity of animals and plants
» Reducing the adverse impact on rare animals and plants
» Limiting usage of rare animals and plant species




Protected Areas in Mongolia #*

» To protect biodiversity promoting in-situ conservation.
Currently 14.4 % of total territory or 22.94 million ha of land
is under state protection. There are 70 specific areas of
protected areas which administrated by 28 Protected Areas
Management Administration.

» To enhance rehabilitation of endangered species.

» Reintroduction of wild horses /Prijivalskii horse/ %
» Implementation of reforestation projects nationwide. /

N/ Mongolian border
3 Aimag boundary

[—

[ Stricty Protected Area
National Park

| Natural Reserve

[ NaturalHistorical Monument

800 0 800 1600 Km

° To introduce community based natural

resources rmanagement. + In 2009, Mongolian Parliament approved the Law on
restricting mining in the river basin and forest areas.
- 1.3 million ha forest protected and their *The law provides legal base to protect biodiversity in

planits, animals and pastureland preserved river basin and forested areas.
- 541 forest local communities are existing

Mongolian economic basis

* Mineral resources /gold, copper, coal,
etc,./

* Animal husbandry /42 millions
livestock/

* Genetic resources /rich in
biodiversity species/ however
economic value not determined

« Pouching and illegal export of animal
and plant species and their products

| « Illegal collection of medical plants and
. mass usage of plants and trees for energy
source and construction materials.

« Increasing demand for animals and

their organs for commercial and

household purposes. For example: deer

. horn, some kind of birds, wild boar
_ . organs




Mongolian biological resources

» Mongolian land is about 1% of world total
land territory

» 19000 species of biodiversity is recorded in
Mongolia.

Mongolian ty spedie L afvans
Biological Class Number of species

Mongolia Russia World
Algae 1574 9500 40.000
Fungi 900 ? 100.000
Lichen 980 3000 25.000
Moss 445 1370 12.000
High Plants 2946 11.400 270.000
Insects 615 3000 32.000
Worm 4 1000 10.000
Snake 36 2000 70.000
Crab 16 2000 40.000
Spider 451 10.000 75.000
Insects 13.000 100.000 950.000
Fish 76 669 30.000
Amphibians 8 27 5000
Reptiles 22 e 7300
Birds 468 732 9500
Mammals 132 320 4500

12

However limited studies underiaken, large animals maostly
registered :
|" 1

» For example: ‘ ngﬁlégk‘ﬁﬁ
» parasite of insects:
592 species registered in 1990
615 species registered in 2008
» Butterfly:
153 species registered in 1990
257 species registered in 2008
» Ant:
40 species registered in 1990
72 species registered in 2008
» soil acarus:
43 species registered in 1990
335 species registered in 2008

Percentage of export by main natural and
genetic resources

Total export:

» copper 27.9%,

» coal 27.7%,

» lron 8.2,

» gold 7.1%,

» crude oil 6.1%,

» raw cashmere 7.1%,

» other export 6.4 % but genetic resource is not
registered.

13
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Use of biological resources

» Use for domestic household consumption

»Sport and special purpose hunting by
foreign hunters

» Use plant species for medicine

» Use of plants and animals for scientific
research purposes

60

Legal basis for Genetic resources

National Constitution of 1992:
Clause 6:

1. Mongolian land, its underground
resources, forest, water, animal, plants and
other natural resources are national property of
people and subject to protection by National
Government.

2. Land except owned by Mongolian citizen,
its underground resources and all natural
resources, forest, water resources, animals are
common property of Mongolian State.

16




Law on Environmental protection:

Clause 15:
Authority of Central Government:

Article 6.

To provide environmental information for citizen,
companies and organizations, and to support
process for sustainable usage of biological and
genetic resources and its practice of knowledge
and new idea.

Law on Fauna, Law on Flora, Law on Hunting:

The main regulations are as follow:
» Animals and plants are classified in 3 classes:
» Very rare
> Rare
» Rich
» The usage of animal and plant species are classified in 3 prurposes:
» Commercial
» Household
» Special purposes and medicine production

» Those law also legalized usage, protection, rehabilitation and
selection process of animal and plants.

17
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Goals for Future

» Convention on Biodiversity:

1/ To protect biological and genetic resources

2/ To provide sustainable use of biological and genetic
resources

3/ To distribute economic and future efficiency of
biological and genetic resources as a equal.

Future goal

» Nagoya Protocol:
1/ To prepare process to join Nagoya protocol

2/ To complete the process of joining the Nagoya
protocol this year

3/ To develop a new law on Genetic resources

19
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Future goal

» Basic issue of the Law on Genetic resources:

1/ To determine management power of Government
and local administrations for genetic resources

2/ To establish provisional and usage permission
system

3/ To establish usage payment system of genetic
resources

4/ To establish legal condition of traditional knowledge
of genetic resources

v Proposed cooperation:

- Enhance the cooperation on capacity building for distribution of the
economic and future efficiency of biological and genetic resources as a
equal.

- Establish database for genetic resources and its traditional knowledge
- Participation in "SLEEPING MICROBIAL BEAUTIES " project

21
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$&% 2 : Access to Mongolian plants® In vitro bioassay screening] (FEFEEL 2 M)

2 AVOIEMEYITE < 9 OERA BRIRKOTBERSL TIICRIASFIH ST\ 5S, 4 B Tl
IRITEANTOA B b o FEHEERIC LV | ORI AE ML AT 2 0ERH D, £
OIEMFHED /2D DA v h el Ci3d B, 777 v a . H5WIHMLEWHLE
L%, B2 ANVAEMMILE ISR RN A FROTEE 2 B S LTV, £ 2T, HEEX
2006 &V E L IANVAEYOEBEREA 7 ) —=2 2 (BUE - Silg(b - PrEEENRR, 7'
Fral) 27 7 —ER U N—EHEEN) 2FEML T\, LUTFEND OB R 25K
L7z,

E 2 AVEEY) 130 TS 350 L D A & 7 — Vi &t BTS2 X7z,

lE A7 V—=27 (8. aureus. M. luteus. E.coli. E. faecalis. Ps. aeruginosa. S.
epidermidis) TlE. Larix sibirica Ldb. (stem). Juniperus sabina (aerial parts). Comarum
Salesovianum (aerial parts). Caryopteris mongolica (root) %2 (¥ Potentilla viscosa (leaves)??
SRVNEMEA IR LTe, £ DWW, Larix sibirica Ldb 7> O I3EHEWE & LTA Y ERA Y UEEGT,
5T, PiEWE & LT, Comarum Salesovianum(aerial parts)?> 5% 2 2 D{LAEW.
2-hydroxy-6-nonil benzoic acid, 2-hydroxy-6-non-8-enil benzoic acid GHIWE) %57,

F L IANVTIEFE S ORIAFERY: (Bacillus anthracis) 75 LI UIZEZ VR E 7> TV DD
T, RIEE T DI BT\ 5, Larix sibirica Ldb.1%, PURIEEEEZH LT\ 5,
W ERITH, ZORDOBIIEEZZERICE ATV,

Chamaerhodos erecta (L.) Bge (aerial parts). Dasiphora parvifolia (aerial parts).
Nymphaea candida (aerial parts) 2 (¥ Geranium pseudosibiricum (aerial parts)iZ. &\ iz
{biEtE 2B/ 50 TH D Z L BNbhoT-, Chamaerhodos erecta (L.) (aerial parts)’H»5 i,
1HRUEEY & 11 OB bW Bl S Tz,

Leptopyrum fumaroides (whole plant). Juniperus sibirica Burgsd (aerial parts). MO
Pulsatilla flavescens (leaves) %, =WV SEME A L Cu /2, Pulsatilla flavescens (leaves)
Mo, 12 DILEY (2 SOFHEME %= &Te) %#157-, Juniperus sibirica & Leptopyrum
fumaroides DHERAVIETEDIEMERAY L2 1 v 7 4 /L LE 4y D cetylic alcohol T - 7=,

Carduus crispus L. (aerial parts). Bergenia crassifolia (L..) (leaves and root), Juniperus
communis L. var saxatilis Pall. (aerial parts) % (" Patrinia rupestris (aerial part)iX, 7t
nal) X7 7 —RHEEEEZH L2, Carduus crispus 7513 < 2@ phenolic
acids & HLEERE L7,

Agrimonia pilosa (aerial parts). Cotoneaster melanocarpa (stem) )z O% Pteridium
aquilinum (stem)lZ. 8L S—BIEMEZ R LT,

A7 V== TORERIZESE | N—T T 4 — DM EDOFRENE b ET L7z,
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Access to Mongolian plants: In vitro bioassay screening

J.Batkhuu

Ts.Dash Memorial Laboratory of Bioorganic Chemistry and Pharmacognosy
Department of Biochemistry and Bioorganic Chemistry
School of Biology and Biotechnology, National University of Mongolia (NUM)

Our research interest

Field survey on distribution and natural resources of

Mongolian medicinal plants: aiesion s denitatonof plrs alo ecucte yourg

people in the feld...)

Preparation of exXtracts sk otmengien et exracy
Primary screening for evaluation of biological

activities by using in Vitro assays (we e eqied o inrotuce

assays demanding little money and  big skill of young sensitive students, for example antimicrobial,
antioxidant, enzyme inhibition and mutagenic)

Se|€Cti0n Of aCtIVG p|antS (may be patent application for dietary supplement,

cosmetics etc. with domestic and foreign companies , Monos, Monchemo, Kao, GIST, VTT...)

Our research interest (continued)

* Activity-guided isolation of active compounds by
using simplest methods as CC and TLC
« Structure determination — NMR, MS (e obired pure scive compours,

structure detsminaton is possile with fregn ollesgues, then may b be % ptentapplictionfr functional 1000, cosmetcs et
with domestic and foreign companies , Monos, Monchemo, Kao, GIS -

¢ In vitro and clinical studies — patent application for drug
— production and marketing with pharmaceutical
company

« Cultivation of active plants by classic method and tissue
culture (cell suspension culture)

« To search ways to use plants on the basis of traditional
medicine and experiment results

Screening methods employed in the Lab

Antibacterial
Activity

Anti-mutagenic
Activity

Antioxidant
Activity

AChE Inhibition

assay

Disc Diffusion
Method

BALB-DTNB
method

—> Ames test

DPPH radical
scavenging method

p-carotene
bleaching
method

—— Ellman‘s method

S.aureus, M.luteus
E.coli, E.faecalis

Pancreatic lipase,
BALB, DTNB,
Spectrometry-412nm

S.typhimurium TA1537 (his™)
Standart mutagen:
9-aminoacridine

DPPH, rutin
Spectrometry-517nm

Linoleic acid, trolox,
Twin40, B-carotene

Spectrometry-470nm
AChE, ACh, DTNB,
Spectrometry-412nm

Screening on antibacterial activity of Mongolian plants

« Since 2004

« Method: Disc diffusion assay

« Test microorganisms:
1st screening: S. aureus, M. luteus, E. coli, Ps. aeruginosa, E, faecalis
2nd screening: S. epidermidis, B. anthracis, H. pilory

« Positive control: Kanamycin

« 594 extracts of 226 plant species were tested. Briefly, 125 samples of 76
plants showed antibacterial active at least against one bacterial strain.

High active plants:
Comarum Salesovianum (aerial part), Caryopteris mongolica (root),
Agrimonia pilosa (root), Larix sibirca (stem), Potentilla viscosa (stem)

Comarum Salesovianum (Steph.) Aschers. et Gr.

Diagram 1 Extraction and isolation procedure of C. Salesovianum

‘ C. Salesovianum, 1615 g l

i

Maceration

[ 80% EtOH extract of C. Salesovianum (418 g) )

H Solvent-solvent partition

J v

U

[ DCM fraction, 120 g ]

n-BUOH fraction, 68 g \[ Water residue, 230 g

Column

chromatography

Compound Cs-1

HPLC

Cs-1E and Cs-1D

I}

I

Spectroscopic analyses

Molecular mass =264
16H205

2-hydroxy-6-nonil benzoic
acid (Cs-1E)

Molecular mass = 26:
CisH05

)
2-hydroxy-6-non-8-enil benzoic
acid (Cs-1D)
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Antibacterial activity of Comarum Salesovianum
(Steph.) Aschers. et Gr.

Table 1.  Antibacterial activity of fractions and isolated compounds from
C. Salesovianum

Name of Inhibition zone (mm)
sample [ S.aureus | M. luteus E.coli | E.faecalis [ Ps.auruginsa | S.epidermidis
(Mg/disc)
80% EtOH 500 20,4£0,14 | 21,120,01 NA 12,20,18 NA 17,420,36
DCM 500 24.8:0.08 | 24.8:0.03 NA 16.5¢1.2 NA 20.2¢1
n-BuOH 500 10.9£0.01 NA NA NA NA NA
WR 500 NA NA NA NA NA NA
Cs-1 500 33 35.2 11 283 9.7 37
Cs-1 50 221 226 NA 173 NA 122
KM 10 15 12,7 16,6 9 152

NA=no activity. Inhibition zone (in mm) including the diameter of disc (the diameter of disc = 8 mm);
C ion; DCI i n-BuOH=n-Butanol; WR=water residue; KM=Kanamycin

Anti-Bacillus anthracis activity of some Mongolian plants
Plants Bacillus anthracis strains

Name Parts 90 107 120 126 132 147 178

o laf — 10 10 8 10 — —

Artemisia frigida dem  — 15 8 w10 - —

S leaf 12 — 12— — 13 12

Abies sibirica gem 14 — 13 — — 1 12

Betula platyphylla leaf 10 — 13 — — 13 14

Caryopteris mongolica root 20 — 18 — — 18 19

* W tested totally 67 samples  chelidonium majus sem 12 — 13 — — 13 13

of 49 plant species on  Ephedra sinica leaf 12 — 11 — — 11 1

Bacillus anthracis strains by ~Ferula Bungeania sem 13 — 14 — — 10 1

disc diffusion method. Ferula feruloeoides root 10 — 4 — — 13 14

. . leaf — 15 18 13 12 — —

« 25 samples of 19 plant Juniperus sabina sem  — 16 13 15 15 — —

species inhibited growth of . - leaf — 15 16 16 13 — —

Bacillus anthracis. Juniperus sibirica sem — 16 0 20 15 — —

« Further we studied Larix pinus sylvestris feal - — 1602116 — —

ibirica Ldb. - sem o 10 MUS T

St Larix sibirica stem 11 0 10 11 12 1 1

. sem 10 — 10 — — 0 13

Pulsatilla flavescens laf 1l — 12 — — 0 13

Polygonum divaricatum  arealpart 10 — 10 — — 10 10

Rhododendron dahuricum ~ leaf - 0 14 0 15 — —

Sanguisorba officinalis root — 13 11 12 12 — —

Spiraea salicifolia leaf 10 — 10 — — 10 10

Trollius asiati arealpart 14 — 12 — — 13 14

Vaccinum viti leaf — 0 110 0 - =

Part | P <« Inhibited growth of Lasl 500ug/disc | 17 | 15 | 17 | 17
soluble in water (20g) insoluble in water (70g) B.anthracis w7 | 5| 7
Fractionation by Silica gel Control (amp) 36
Column Chromatography
7 Y Mass spectra of Las 1 compound @
(1] 2] (Frsoma) [red] ﬁ [ers) [er7) [ero] i “
Highly inhibited growth of Fractionation by Silica gel -
B.anthracis from other fractions Column Chromatography

Methanolic extract
from stem of Larix sibirica Idb. (70g)

e —,
Fr.3-1 Fr.3-4 (0.83q) | Fr.3-10 |

Fractionation by Silica gel
Column Chromatography

«—

¢ T 7
Fr.3-4-1 | [Fr.3-42(0679) | [ Fr.3-4-3 ] [Fr.347 |

«— Preparation TLC

Las1 i0.022§

Inhibition activity of Las 1 compound of the Bacillus anthracis (clear zone, mm)
p———— Bacillus anthracis strains

7 Sample Conc
b 90 | 120 | 147 | 178
17| 15 | 15 | 18

»

norRe
il

Isopimaric acid
CZOH3002

E.

L 13C NMR of Las 1 compound
H g % § BEgzEaEe ueges g
H i H H H 4 d99AnAnd  ddan ¢
c17 €20
.. 9 o5 2
cis 7 cie c3
C4 €12 cro
n‘Cj |
- :
8 Cl4 c19
CI8 ‘ cn
| cs
I - } ol [...,..-
T T T Lo
Y A A A A A S S T

ol 1H NMR of Las 1 compound
L4 EEE TR e e T e R lill;!”“!g
& §' ! *
g o '
«— CHy(C17)
|
CHy (C19) e CH, (C20)
g v i !l .Hli flj
L Cleernail ol Tl S TR WRIMERS S ]
D e R o s & o P RARGGE LR

11
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Screening on anti-mutagenic activity of Mongolian Plant Isolation of active compounds Pulsatilla flavescens e

1stscreening for “Antimutagenic activity of Mongolian Medicinal Plants” Dry leaves 680g of P.flavescens Use in The Mongolian Traditonal Medicine

Ulcer pus, Heals infected wounds,

Since 2007

%) » (scrofula), Hemorhoid
. g-aminoacridine (SAA) y . Methanol extract 2159
Method: Modified Ames test 4 Nt and e 010y I—y—l
f f : P 1

Test strain:  Salmonella typhimurium TA1537 (His ) 5 ) I I !

Standart mutagen: 9-aminoacridine (20pg/plate) W Hexane, (5.70) ‘ [Etoac 1789 | [ water, (1759) |
Inhibition ratio: (IR)=A-B/C X 100

e | Er@e | water @) |
Screened samples: 141 different samples of 82 plant species. Socisonm. ol et Sothaopion

(100pg/plate, 10%DMSO)

FRS

' !
EAL. EA5. EA8.. EAL0. EAl4

MPLC condition:

HPLC condition;

Rubus Sachalensis (stem) Shnacme ™[ Comeng i sin | o G
Pulsatilla flavescens (leaves) Antimutagenic ey eOH Comp 3 (18mg) S o Comp 9 (41.6mg)
Arabis pendu|a L. (stem) activities were Det: UV 254nm Comp 4 (78mg) Isocratic 20%B Comp 10 (5.4mg)

Comp 5 (17mg) F. tate: 1. 2miimin (X 3)

Det: UV 254nm and IR-500
Comp 6 (4.5mg) Inject: 10mg/40041 x8

Comp 11 (12mg)

IR>40% Comp 12 (29mg)

Leptoperum fumar0|des L Reichb (A.part)
Juni a)

Antimutagenic activity of fraction were tested on Salmonella typhimurium TA8, B[a]P with S9, AF-2 with buffer, Average ==SD

13 14
Molecular structure and anti-mutagenic activity Molecular structure of isolated compounds
of isolated compounds from P.flavescens o 3
NH
~ HO' K@
o T s o o OH OH
o o o OH @ N-trans-Caffeoylphenylamide
N’ 0 Comp[7]
Anemonin Dihydro-5-(hydroxymethyl)- o 47,8%
Comp[1] 2(3H)-furanone H H B-sitosterol glucoslde Quercetin 3-O-f-D-glucoronide
IR=61,8% Comp[2] HOTNYY Compl3 Comp[11]
1R=9.3% on IR= 371% 1R=89,6%
OH
o o OH
/@/\/ N R;00C. Hacﬁoz on Compl[12]
OCHs ° s HO 20,1%
HO HO @ I L-Chicoric =
OH Methy! caffeate OH 0" COOR; acid .
Cﬂcffe“ a:id Ii“‘g’sl’g} o H Our study confirmed that major components of |
IR:l;sl,,e[O/]u ’ Caffeic “‘E’uﬁgl;‘[‘ﬁ‘]”*‘y"“"“ OH R R IR% leaves of Pulsatilla flavescens were anemonin, |
IR=11,8% Compl8] H H  442% caffeic acid related compounds and triterpene
Compl[9] CH, H  833% saponins which could be responsible for
Comp[10] ~ CHy  CH, 723% various biological activities of the plant.
: TH and C NMR spectrum of triterpene saponin
1H and 13C NMR spectrum of N-trans-caffeoylphenylamide p p p
ot
s
H NMROMSO? 6001Hz) P
sotfent (Aglucore part)
e} sy G | |
et Gusoan. CLC;
NH Gl i /—%‘
e ”V;‘Flf’l Wt | 11
o Ha' y {
S ]
opma dd SNy N)\@ | 1] |I||L| i
mm . - -
] A ) HO™4 7 2 INT 5 oH H NMR(Pyridine-d5, 600MHz)
OH (aglucone part)
[ty
st gune e
: s Er
19G NMR(DMSO, 150MHz) N-trans- caffeoylphenylamide PR LT L
| | I
1T | DEPT
oo cfc, DEPT i teron Hederagenin
Ca ! 28-0-a-L-rhamnopyranosyl
[ 3 (1-4)p-D-glucopyranosyl(1—4)
| f i |c Cz|c‘ “ C | o ! {ill | B-D-glucopyranosyl ester
e D e el Y e CygHz045
5C NMR(Pyridine-d5, 150MHz)
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Extraction, fractionation and column chromatography
separation of Juniperus sibirica aerial parts

N Antimutagenic
| Powdered aerial parts of a@(ivi[y:zi

Juniperus sibirica (280g)
T

Extracted with methanol

4%
Suspended in water I Methanol ‘exnam (779) I

Undissolved

1
Cetyl
alcohol | . %% || p-Sitosterol || 4%
LSRR S A A AR TR T G S L

Cetyl alcohol B-Sitosterol

Fractionation and Isolation of Leptoferum fumaroides (aerial part)

Methanol extract 44.59

[ cHCL g | [nBuOH (B4g) | [ Water (33.29) |
l Column chromatography
SiOH column

Lef-3 (5mg) ]
[34%]

Lef-2 (11mg) ]
[26%]

Lef-1 (150mg) ]
[65%]

Cetyl alcohol
[IR,%)]=antimutagenic activity

19
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Screening on antioxidant effect of Mongolian plant extracts

[DPPH radical scavenging method ] [l}-carotcnc bleaching method ]

Since 2010

By Miller (1971) B-carotene
bleaching method
Auto-oxidation of Linoleic
acid

60 plant extracts belonging
37 species of 18 families.

» Since 2007 .

e We studied 324 Mongolian
plant methanol extracts
belonging to 186 species and
we evaluated their inhibitory
effect against free radicals.

High antioxidant active plants:
Chamaerhodos erecta, Agrimonia pilosa, Ephedra sinica, Cotoneaster
melanocarpa Lodd, Nympaea candida, Dasiphora parvifolia (Fisch.) Juz.

Some high antioxidant active plants
Chamaerhodos erecta
*Upper part IC50 (ug/ml) = 59.24+0.04

Ephedra sinica
eLeaf IC50 (ng/ml) =52.38+1.91

Geranium pseudosibiricum J. Mayer
eLeaf 1Csp (ng/ml) =51.18%+0.2

Geranium pratense L.
*Upper part IC;, (ug/ml) = 52.12+0.69

Vaccinium vitis-idaea L.
«Stem 1Cs (ug/ml) = 52.5240.22

21 22
Isolation and chracterization of antioxidant compounds from CombL 4.5-difvdrocvhenzaldehyde.3-0-6-Dl  1Cong/mL)
i . -dli rox; de-3-O-p-
aerial parts of Chamaerhodos erecta ~0mp.L 4,>-dihydroxy Y P-D-glucopyr
| IL HMEGL
1Cs(ng/mL) : Y
Powdered aerial parts of "
Ch.erecta (450g)
Extracted with methanol I |
Suspended in water I Methanol extract (679) I =2
!
CHCI, (18¢ 1656 _n-ButOH (19g) | 22 [ Water (23g) || 178 £
i Column chromatography, Sephadex LH-20
v 1 ¢I .
Final H o
Fr8-9 Fr.10-15 fraction , H " 12655
column, "
{ e O s
1(267mg) |1 1 1 13 (6.7mg) e
2(90mg) || 2 3 8 7(1.8mg) 14 (2.6mg)
4 (Tmg) 3(omg) || 4 9 15 (14.1mg)
6 (7mg) 4 8 (0.8mg) 16 (3.3mg) |
10 (282mg) || 5 @1mg) || 9 (0.3mg) 17 (10.6mg)
11 (3mg) 6 10 18 (7.5mg) |
12 (3mg) || 10 19 (20mg) II | | ! | i}
23 24
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1C5o(ng/mL)

10 7.44
R, R, Ellagicacid
2 H  B-D-(6™-O-trans-p-coumaroyl) glucopyranoside L
3 OH B-D-glucuronide 139
4 OH p-D-glucopyranoside 619
5 H B-D-glucopyranoside 103
6 H B-D-glucuronide ND
7 H  p-D-glucuronide methyl ether ND
8 OH H
9H H

Euscaphic acid

1,2,3,4,6-O-penta-O-galloyl-§-O-glucose 16. Casuarictin

Tormentic acid
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17. Potentillin

OCH;

OH O
18. Methyl gallate

19. Agrimoniin

Extraction and fractionation of Dasiphora parvifolia

We selected leaf extract of Dasiphora parvifolia (Fisch.) Juz. based on results.
Fig 1. Leaf of Dasiphora parvifolia (Fisch.) Juz. fractionated by liquid-liquid partition.

[ Dasiphora parvifolia Fisch. Juz (Leaf) J
il with MeOH at room temperature (W/V, 1:10)

\ Extraction for 5 days

i
‘ Filtration

Concentrated with a rotary evaporator |
‘ Methanol extract
@79)

rd I N
] [Lhulaml(l‘!g) ] Ulerr&idue(laq)
1C5,=334405 E

-

Isolate active compounds

Y,

Dasiphora parvifolia (Fisch.)
Juz.

Dichloromethane
9
| 1cy=673203
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Screening on acetylcholinesterase inhibition activity Investigation on acetylcholinesterase inhibitor
effect of Carduus crispus
Since 2009
Method: Modified version of the colorimetric method of Ellman.
Screened samples: 134 different samples prepared from 82 plant species. ‘ I ‘ I ‘
‘ Hexane CHCls ‘ ‘ EtOAc ‘ | n-BuOH | ‘ Water ‘
. [34.5%] [40.1%] [48.0%] [81.6%] [45.79%]
Active plants:
Carduus crispus (leaves) activity=81.6%
Patrina rupestris (aerial part) activity=49.6% MeOH extract Isolation
Artemisia annua (flowers) activity=52.1% RP-HPLC
Filipendula palmata (seeds) activity=63.8% p ‘
[cHer | [nBuoH | [water |
compound R: 1C5o(pg/ml) Pure compounds:
g . B X 1 neochlorogenic acid
Isolation neochlorogenic H 400
Column chromatography acidg Ij/\/\ 2 p-coumarquui_nic acid
/\/(r ‘ p-coumarylquinic H \O/V\ 205 3 chlorogenic acid
- J: acid :(j/v\
My j\/'\ﬂ 7 psitosterolsterol chlorogenic acid H >1000
[AChE inhibitor effect,% at 1000p/mi]
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Evaluation of lipase inhibitor activity
of Mongolian plant extracts

Method: BALB-DTNB method
Reaction mechanism:

sHO0 L CH=OH
+me Lpase GG+ g0
hy-sh ]
2,3-Dimercapto-1-
propanol (BAL)

CHz=CH,~CHy

2,3-Dimercapto-1-propanol
tributyrate (BALB)., 334.5

ro_0
&
a0
CH-SH
¢ + o 5 NO;
CHysH O g
23-Dimercapto-1-  55"Dithiobis(2- '

propanol (BAL)  nitrobenzoic acid).,
(DTNB)396.35

NO,
&&mz

Evaluation of lipase inhibitor activity
of Mongolian plant extract

* Since 2006
* We screened124 plant extracts from prepared 81 plant species

¢ Active plants:
Cotoneaster mongolica (stems 55%), Pteridium aquilinum
(stems 36.8%), Ephedra equistina (leaves 68.3%), Abies
sibirica (leaves 16%) showed higher anti-lipase activity than
other extracts.

Active-guided isolation of
active compounds from
Cotoneaster mongolica (stems)
is going on.
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Possibilities of making product based on our screening results

Preparation against

Herbal tea ;
smell of armpit sweat

« Herbal teas have been used for
daily needs since ancient times.

« All types of teas, including
green, black, red and herbal
teas, have antioxidant
properties because of the
polyphenols.

« These antioxidants in herbal
tea are known to provide the
body with protection against
free radicals.

« Therefore, the aim of this study
was to investigate antioxidant
activity of herbal tea infusions
prepared from some
Mongolian medicinal plants
using DPPH free radical
scavenging method.

Staphyllacoccus epidermidis

Comarum Salesovianum (aerial part) showed
high activity against S. epidermidis.

Composition of herbal tea infusion
We chose following plants based on their high antioxidant activity.

Fig. 1. Chamaenerion
_angustifolium (L.) Scop.

Fig. 3. Geranium
pseudoslblncumJ C.
Mayer.

Fig. 4. Vaccini
vitis-idaea L.

g. 2. Dasiphora
parwfolla (Fisch.) Juz. .

Herbal tea preparation:

We mixed these plants with various ratios

1.200 ml of hot water (95°C) was added to 2 g of dried herbs mixture and extracted it for
15 min at room temperature.

2.200ml water was added to 2g of dried herbs mixture and boiled it for 15 min.

Measure antioxidant activity
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Fig 1. Antioxidant activity of herbal tea infusion Tab. 1. Antioxidant activity of 2A, 5A herbal tea infusion and
Antioxidant activity of herbal tea infusion other commercial herbal tea
i;g No ICso values
E w0 (ug/ml)
‘g 20
< 60 5A 54.06+0.4
S 4
Zg B \Warm water extract 2A 6729 i 0 13
& SreT ey mEtsction v bollig Seabuckthorn herbal tea 100.54+1.03
S w”*_&"‘ v Chinggis Khaan herbal tea 200<
vl
1A-4A-single plants Huvsgul herbal tea 164.47 +0.54
SA-SA-compositions of several herbal tea vaneties
T m—— Karkade herbal tea 195.6+3.08
selected 2A and 5A
extracts based results. )
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Introduction of Ts.Dash Memorial Laboratory of Bioorganic Chemistry

1991

1997

1997

2002
2010

2011

and Pharmacognosy, NUM

Tne laboratory was established with keen effort by prof .
Ts.Dash as Laboratory of Protein Chemistry under the Institute
of Chemistry, Mongolian Academy of Science

moved to Faculty of Biology, NUM

Investigation on biological active metabolites of Mongolian
plants is started

Screening of Mongolian plants for biological activities

The lab named Ts.Dash Memorial Laboratory of Bioorganic
Chemistry and Pharmacognosy

Renewal open of Laboratory of Plant Biotechnology at this lab
(Obtaining of secondary active metabolites by cell suspension culture)

Domestic collaboration:

Department of Plant Taxonomy, Institute of Botany, Mongolian Academy of Science

Laboratory of Natural Product Chemistry, Institute of Chemistry and Chemical

Technology, Mongolian Academy of Science

National Center for Infectious Diseases with Natural Foci, Ministry of Health

Monos Co., Ltd

Otoch Manaramba University
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International collaboration:

Japan: Tohoku Pharmaceutical University
Toyama University
Toho University
Kao Co., Ltd
Regional Promotion Support Center, Japan

Austria: Graz University

China: Inner Mongolia University (Institute of Macromolecular Chemistry and

Mongolian Medicine)

Peking University (Lab of Pharmacognosy, School of Pharmaceutical Sciences)

Republic of Korea: Gwangju Institute of Science and Technology

Finland: Sector of Plant Biotechnology, Technical Research Centre

Belarus: Institute of Biology, Academy of Sciences
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Thank you for your attention
E-mail:bathuu@mobinet.mn
jbatkhuu@hotmail.com
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