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Tém tit:

20-hydroxyecdysone (20E) 1a hop chét tu nhién c¢6 hoat tinh sinh hoc, thudc nhom ecdysteroid va la dang ton tai phd
bién trong thye vit. Cac loai ecdysteroid tich chiét tir thure vét c6 nhiéu tinh chit dwoc Iy quan trong, cic sin pham
chira ecdysteroid di dwoc sir dung phd bién trong y dwgc va ndng nghiép. Tuy nhién, nhitng nghién ctru va ing dung
vé ecdysteroid & Viét Nam con rit han ché. Nghién ciru nay thu thip va phén tich ham hrong 20E ciia 167 loai ciy
thudc & Vuon qudc gia (VQG) Tam Pio va ving dém. Két qua di xac dinh dwoc 45 loai c6 chira 20E trong tong sé
167 loai, chiém ty 1¢ 26,96%. Ham lwong 20E ciia cac loai tir 0,002 dén 0,588% khdi lwgng chét khd, cao nhét 1a loai
Khé sam (Croton tonkinensis) ¢6 ham lwong 0,588%. Trong cic miu nghién ctru, 20E tip trung chii yéu & 14 va chéi.
Trong sb 45 loai, ¢6 28 loai chwa dwgc cong bd vé hoat chit 20E trén thé gidi, 7 loai thudc cac chi cé cac loai da cong
b6 va chi cé 10 loai da duge cong bd. Két qua nay da ghi nhan sy da dang va gia tri duwoe liu ciia cac loai ciy thude
chira 20E ¢ VQG Tam Pio va viing dém, gop phin bao ton va phit trién bén virng ngudn tai nguyén thwe vit.

Tir khéa: ciy thube, ecdysteroid, Khé sim, ving dém, 20E.
Chi sb phdn loai: 3.4

Viét Nam c6 hé thuc vat kha da dang va phong phu, da
ghi nhan c6 13.766 loai thyc vat. Trong d6, cé toi 11.373
loai thuc vat bac cao thude 305 ho (chiém 4% téng s6 loai
va 57% tong s6 ho thyuc vat trén thé gidi) [6]. Mac du Viét
Nam c6 su da dang sinh hoc thyuc vat rat cao, nhung nhiing
nghién ctru vé céc loai thuc vat co chira PEs con rat han ché.
VQG Tam Dao co6 1.282 loai thuc vat thudc 660 chi va 179
ho thyuc vat bac cao c6 mach, trong d6 c6 214 loai thuc vat
c6 gia tri lam dugc ligu, nhiéu loai da va dang dugc st dung

Dat van de

Hop chat 20-hydroxyecdysone (20E) thuéc nhoém
ecdysteroid (ECs) ¢ thuc vat. ECs la cac hormone steroid
dau tién dugc tim thdy trong gidi dong vat, day la loai
hormone dong vai trd quan trong tham gia vao qua trinh 16t
xac va bién thai & con tring [1]. O thyc vat, ECs dugc phat
hién tir ndm 1960 ciing c6 ciu tric tuong ty nhu ECs & dong
vat. ECs dugc xac dinh trong khoang 6% cac loai thuc vat

va dugc goi la phytoecdyster01ds (PEs) dé phan biét chiing
v6i ECs ¢6 ngudn gdc tir dong vat. Cho dén nay, cac nha
khoa hoc da xac dinh dugc 503 hop chét tu nhién c6 chia
ECs [2]. Trong nhom céc hop chit ECs, hop chit 20E dugc
nghién ctru va tmg dung phd bién nhat [3, 4].

Céc nghién ctru ing dung da chi ra rang, PEs c6 nhiéu
tinh chét duoc Iy quan trong dugc su dung lam thuc phém
chtrc ning va dugc pham cho con ngudi, nhu ting cudng
kha ning thich ting, tac dung bao vé gan va ha duong huyét,
tang cudng cic qua trinh dong hoa trong co thé, khong gay
phan tng phu va khong doc dbi véi dong vat co vii va con
ngudi. Trén thi truong thé gidi dd c6 hang trim loai ché
pham sinh hoc dugc bd sung PEs sir dung cho con ngudi va
dong vat nudi [5].

*Tac gia lién hé: Email: Ixdac@yahoo.com
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lam thudc c6 gié tri cho nhan dan trong ving [7].

Bai b4o nay trinh bay két qua phan tich ham lugng 20E
ctia cac loai cay thude thu thap & VQG Tam Pao va ving
dém, nham phat hién nhiing loai chtra 20E dé dinh huéng
lam nguyén liéu st dung trong y - dugc, ndong nghi¢p va
cong nghé sinh hoc, dong thoi xac dinh cac loai co gia tri
phuc vu cong tac bao ton va sir dung bén virng tai nguyén da
dang sinh hoc cia VQG Tam bao.

Doi tugng va phuong phap nghién ciiu
Doi twong nghién ciru

Céc loai thyc vat ¢6 gia tri lam thubc thu thap & VQG
Tam Ddo va vung dém, tinh Vinh Phtc.
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Abstract:

20-hydroxyecdysone (20E) is a biologically active
compound, belonging to the ecdysteroid group, which is
commonly found in plants. The ecdysteroids extracted
from plants have many important pharmacological
properties; products containing ecdysteroids have been
widely used in pharmaceutical medicine and agriculture.
However, researches and applications of ecdysteroids in
Vietnam are very limited. In this study, the 20E contents
of 167 medicinal plant species have been collected and
analysed in Tam Dao National Park and the buffer zone.
The results have revealed 45 species containing 20E out
of 167 species, accounting for 26.96%. The contents
of 20E in the species ranged from 0.002 to 0.588% of
dry matter; the highest content was found in Croton
tonkinensis, that is 0.588%. 20E concentrated in leaves
and buds of most species. Among of the 45 species, 28
species have not been published on 20E worldwide,
7 species belong to the genera which contained the
published species, and only 10 species were published.
These results exhibit the diversity and value of medicinal
plants containing 20E in Tam Dao National Park and
the buffer zone, contributing to the conservation and
sustainable development of plant resources.

Keywords: buffer zone, Croton tonkinensis, ecdysteroid,
medicinal plants, 20E.

Classification number: 3.4
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Phuong phap nghién ciru

Phirong phdp ké thira: thu thap, tong hop va phan tich
thong tin tir cac cong trinh khoa hoc di cong b trong nurde
va quéc té, cac dir liéu khoa hoc lién quan dén dbi tuong
nghién ctru.

Phirong phdp diéu tra, thu va xit Iy mau ngoai thie dia:
tién hanh theo Nguyén Nghia Thin (2008) [8], c¢6 sy tham
gia ciia ngudi dan dia phuong va chuyén gia vé thuc vat cia
VQG Tam bao.

Piéu tra, thu méu theo diém: thu mau & khu vuc dan cu
tai thi trdn Tam Do va mot s6 xa ving dém VQG Tam Dao,
bao g@)m cac loai moc tu nhién va duoc tréng trong vuon
cac ho gia dinh hodc vuon dugc lidu.

Piéu tra, thu mdu theo tuyén: 1) Tuyén thi trAn Tam Dao
- H) Sanh sang Thai Nguyén: chiéu dai tuyén 3 km, sinh
canh 1a rimg hén giao cdy 1a rong va tre nita chiém wu thé;
2) Tuyén thi trAn Tam Dao - Nha san: chiéu dai tuyén 6 km,
sinh canh 14 rimg hon giao ciy 14 rong va rimg hdn giao tre
nira chiém wu thé; 3) Tuyén hd Vinh Thanh - sudi Vinh Ninh:
chiéu dai tuyén 4 km, 2 km dau tién sinh canh 1a nuong riy
va rung tai sinh, 2 km tiép theo sinh canh 14 rimg hdn giao
cay la rong.

Xu ly mau tiéu ban va xdac dinh tén khoa hoc: mau tiéu
ban cua moi loai duge danh sd, xir ly lam tiéu ban va bao
quan mau trong thi polyetylen chira silicagel phuc vu viéc
giam dinh tén khoa hoc. Xac dinh tén khoa hoc cac loai thuc
vat dugc tién hanh bang phuong phép so sanh hinh thai theo
cic tac gia: PO Huy Bich (2006), V& Vin Chi (2012), Pham
Hoang Ho (1999, 2000), Bd Tét Loi (2009) [9-12], dong thoi
so sanh va hi¢u chinh theo Danh luc thyc vat VQG Tam Pao
(2016) [13].

Xk 1y mdu phén tich: mau phan tich duoc tach riéng
timg phan (than, chdi, 14, & cu, qua...), tiy thudc vao bd
phan thuong dugc sir dung 1am thude hodc diéu kién thuc té
khi thu mau. Mau dugc sdy & 60°C dén khéi luong khong
d6i, nghién mau thanh bot min bang may nghién mau thyc
vét chuyén dyung va bao quan miu trong binh hat am chira
silicagel cho dén khi str dung.

Xac dinh ham luong 20F trong mau thuc vt [14]: st
dung 20E (do Vién Sinh hoc, Trung tdm Khoa hoc Komi,
Vién Han 1am Khoa hoc Lién bang Nga cung cdp) lam chat
chuan dé xac dinh ham luong 20E trong cac mau phan tich.
Can 100 mg bot mau thyc vat, tron déu miu trong 3 ml
dung dich methanol 60%, gilt h5n hop mau & nhiét d6 25°C
trong 16 glo Ly tam hon hop mau 12.000 Vong/phut trong
25 phut, 1dy 1 ml dich ndi pha lodng véi 2 ml nu6c cit, sau
d6 cho dung dich da pha loang qua cot Dlapak C,(do Cong
ty BioChemMak, Lién bang Nga san xuat). ECs trong mau
duoc rira rai tir cot bang dung dich methanol 60%.

26



Xéc dinh ham lugng 20E c6 trong miu bang phuong
phap sic ky 16ng hiéu ning cao trén hé thdng HPLC Agilent
1200 (My), cot Zorbax Eclipse XDB-C18 (5 um, 4,6x150
mm), thanh phan pha dong: nudc/axetonitrin 1a 80/20, toc
do dong la 1 ml/phat, budc song A=242 nm, nhié¢t do cot
30°C.

Tinh ham lugng 20E trong mau phan tich theo cong
thire: C% = [(9xC)/m]x100

Trong d6: C% la ham lwong 20E trong mau phan tich (%
khéi lugng chat kho); C 1a ham luong 20E tinh theo dién
tich pic trén sic ky do; m 1a khdi lugng mau phan tich (g); 9
1a hé s6 pha lodng dich chiét mau.

Mbi mau phan tich 1ap lai 3 1an. S6 liéu dugc phén tich
va xu ly bang chuong trinh Microsoft Excel 2010.

£ 2
Ket qua

Ham lwong 20E trong cdc lodi cdy thuéc ¢ VOG Tam
Ddo va ving dém

Qua diéu tra, khao sat khu viee VQG Tam Péo va vung
dém, chung t61 da thu duoc 167 loai thyc vat thuong duoc
ngudi dan dia phuong st dung 1am thude. Két qua phén tich
167 méu da xac dinh duoc 45 mau c6 chira hoat chit 20E
(bang 1).

Bang 1. Ham lugng 20E trong cic loai ciy thudc 6 VQG Tam
Dao va viing dém.

Ham Bophin  Thé gii

TT Tén loai lwgng phan tich  da xdc
20E (%)  chia20E  dinh 20E*

1 Khé sam (Croton tonkinensis) 0,588 L4, chéi 0

2 Mén tu6i (Eupatorium fortunei) 0,245 L4, chdi 0

3 Bai hoa vang (Sida rhombifolia) 0,223 L4, chdi IL,

4 Thanh thét (Ailanthus triphysa) 0,223 L4, chdi 0

5 Hoang luc (Zanthoxylum nitidum) 0,209 La non 0

6 Xuong ca (Vitex tripinnata) 0,183 La C

7 Cam thao nam (Seoparia dulics) 0,139 Toan than 0

8 Gao (Anthocephalus indicus) 0,079 La 0

9 Co xudc (Achyranthes aspera) 0,074 Toan than IL,

10 Don ganh (Gouania leptostachya) 0,054 L4, chdi 0

11 Soi rumg (Sarcandra glabra) 0,050 La 0

12 Day dau xuong (Tinospora sinensis) 0,043 L4, chdi IL

13 Dén 5 1a (Vitex negundo) 0,039 La IL,

14 Tiét dé (Cissampelos pareira) 0,038 Toanthan L
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15 Khoi nhung (4rdisia silvestris) 0,038 La 0
16 Don do ngon (Cyathula prostrata) 0,036 La IL
17 Bim bim nho (Ipomoea maxima) 0,031 L4, chdi ©
18 i‘;‘;)‘l‘fn%g (G 0,028 La 0
19 Rau trai (Commelina communis) 0,024 Toan than C
20 Sam nam (Millettia speciosa) 0,022 Ré cit 0
21 B cong anh (Lactuca indica) 0,021 Toan than ©
22 Duong ky thao (Achillea millefolium) 0,020 La IL
23 Bot éch (Callicarpa candicans) 0,016 L4, chdi C
24 Rau sing (Melientha suavis) 0,013 La 0
25 Xa den (Celastrus hindsii) 0,011 L4, chdi 0
26 Thu hai duong 1a léch (Begonia sp) 0,010 La 0
27 ;r;) il;?i)véng gilbert (Camellia 0,009 L 0
28 Do ngon (Cratoxylon prunifolium) 0,008 La 0
29 Diép ha chau (Phyllanthus urinaria) 0,008 Toan than 0
30 Kién cd (Rhinacanthus nasutus) 0,006 L, chdi 0
31 Blltllx‘ril)i ;g:)gju (Holarrhena 0,006 L4 0
32 Trai 14 dai (Commelina diffusa) 0,006 Toan than €
33 Ké hoa dao (Urena lobata) 0,006 L4, chdi 0
34 Léu (Psychotria reevesii) 0,006 La 0
35 Thanh tao (Justicia gendarussa) 0,005 La L
36 Bong bong (Curculigo orchioides) 0,005 Réci 0
37 Hy thiém (Siegesbeckia orientalis) 0,005 L4, chdi 0
38 Bach chi nam (Millettia pulchra) 0,005 L4, chdi 0
39 Ca gai long (Solanum torvum) 0,005 Qua IL
20 ;l;r’i ggse;izvg) tam dao (Camellia 0,005 L4 0
41 Déu tam (Morus alba) 0,004 La L
42 Chua chat (Docynia indica) 0,004 La 0
a3 fgiﬁf;:;kh""g g (Zanthoxylum 0,004 La,chdi 0
e SV
45 D¢ quat (Iris domestica) 0,002 Ré cit C
Trung binh 0,057

Ghi cha: *: 14, choi 12 mot mau; 0: chua phan tich 20E; C: c6 cac loai
cung chi da phan tich 20E; L: loai da phan tich 20E.
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Két qua phan tich ¢ bang 1 cho théy, cac mau thuc vat thu
dugc 6 VQG Tam bao va ving dém c6 ham luong 20E dao
dong 0,002-0,588% khdi lwgng kho, tinh trung binh mdi mau
chira 20E 12 0,057% khdi lugng chét kho. Trong do, loai Kho
sam c¢6 ham luong 20E cao nhét 1a 0,588%, loai Dé quat co
ham lugng 20E thap nhét 1a 0,002% khdi lugng kho. Déng
cha ¥ nhét c6 7 loai chita ham lugng 20E cao tir 0,139 dén
0,588%, bao gdbm Khd sam, Man tudi, Bai hoa vang, Thanh
thit, Hoang lyc, Xuong ¢4 va Cam thao nam.

Két qua thu duoc & bang 1 ciing cho thiy, hau hét cac
loai phén tich déu ¢6 20E tap trung & phan 14 va chdi (35
loai). Co 7 loai chira 20E trong toan than cay (Cam thio
nam, Co xudc, Tiét dé, Rau trai, BO cong anh, Di¢p ha chau,
Trai 1a dai). Chi ¢6 2 loai c6 chtra 20E trong ré cu (Bdng
bdng, Dé quat) va mot loai c6 20E & qua (Ca gai 16ng).

So sanh cac loai thuc vat da cong bd 6 chira PEs trén thé
gidi [2] voi két qua cua nghién ciru nay cho théy, trong sb
45 loai thuc vat chira 20E thu ¢ khu vue VQG Tam DPao va
ving dém c6 dén 28 loai chwa dwoc cong bd trén thé gidi, 7
loi thude cing cac chi ¢6 cac loai dd cong bd va chi co 10
loai dd cong bd (bang 1). Két qua nay cho thiy sy da dang
cac loai thyc vat chirta PEs cling nhu trién vong nghién cuu,
phat hién cac loai méi c6 ham lugng cao PEs ¢ VQG Tam
Dao noi riéng, Viét Nam noi chung.

Da dang cdc taxon thuc vt chira 20E 6 VQG Tam Ddo
va vang dém

Theo két qua téng hop céc taxon (bac phan loai) thuc vt
thu thap tai VQG Tam Dao va vung dém, da thu duogc 167
loai thugc 70 ho va 146 chi (bang 2).

Bang 2. Pa dang cac taxon thuc vat chiia 20E 6 VQG Tam Dao
va viing dém.

Thanh Téne sb cic S6 lwgng Ty 18 cac
TT phan cac taxo%l cic taxon taxon chira
taxon chira 20E 20E (%)
1 Ho 70 31 44,29
2 Chi 146 37 25,34
3 Loai 167 45 26,95

Két qua & bang 2 cho thay, cac loai thuc vat ¢6 chira 20E
thudc cac bac phan loai kha da dang va phong phu. Cu thé,
0 bac phan loai ho c6 31/70 ho, chiém ty 1€ 44,29% céc ho
¢6 cac loai chira 20E; bac phan loai chi c6 37/146 chi, chiém
ty 1€ 25,34%; bac phan loai loai c6 45/167 loai, chiém ty 1€
26,95%.

Theo Lafont va cs (2017) [2], cac nha khoa hoc da
xac dinh duoc 1.339 loai thuc vat thudoc 132 ho c6 chura
PEs, cac ho c6 nhiéu loai chira PEs nhu Cim chudng
(Caryophyllaceae), Rau mubi (Chenopodiaceae), Rau dén
(Amaranthaceae), Clc (Asteraceae)... Theo cac két qua da
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cong b, trén thé gidi co khoang 6% cac loai thyc vat chira
PEs thudc cac nganh hat kin, hat tran va duong xi. DBac biét,
PEs thuong ton tai trong nhiéu loai thuc vat duge si dung
trong céac bai thudc dan toc, vi vy nghién ctru nay tap trung
thu mau va phan tich 20E cua cac loai cdy thudc. Do d6, két
qua thu dugc ctuia nghién ctru nay co ty 1€ céc loai chira 20E
cao gap 4,5 1an (26,95%) so véi cong bd trén thé gidi (6%)
[2, 3, 15]. Tuy nhién, két qua cua nghién ctru ndy mdi chi
phat hién duoc 45 loai thuc vat chira 20E déu thude nganh
hat kin.

Theo cong bd gan day, cac nha khoa hoc di xac dinh
dugc 503 hop chit tw nhién co chira ECs, nhiéu gia thuyét
cho rang ECs c6 thé tham gia hon 1.000 co ché hoat dong
sinh 1y cta co thé sinh vat trong tu nhién [2]. Sy da dang
ctia PEs do khac nhau vé sd luong cc nguyén tir carbon ciia
b khung steroid (tir 24C dén 29C), chiing con khac nhau vé
s6 lwong va vi tri cia cac nhom hydroxyl va keto gén trén
bo khung steroid. Dang ton tai phd bién nhét ctia ECs trong
thyuc vat 1a 20E va propodine B [16].

Theo cac nghién ciru da cong bd, ham lugng PEs trung
binh chiém khoang 0,1% khdi lugng chat kho. Tir trude dén
nay, moi chi phat hién loai ¢c6 ham lugng PEs cao nhat 1a
Day song bao (Diploclisia glaucescens) voi ham lugng PEs
trong vo cdy la 3,2% khdi lwong kho [3, 17].

Két qua ctia nghién ciru nay cho thiy, cac loai thuc vt
0 VQG Tam Dao va vung dém da dugc phan tich co6 ham
luong trung binh 20E (0,057%) thip hon so véi cac cong
b trude day trén thé gidi (0,1%). Su khac nhau co thé do
nghién ctru nay méi chi xac dinh ham lugng mot loai hoat
chat phd bién nhét 1 20E. Pic biét, két qua ctia nghién ciru
nay di xic dinh dugc 28 loai thuc vét chira 20E lan dau
tién duoc phat hién ¢ Viét Nam chua dugc cong b trén thé
gidi, c6 7 loai thudc cac chi da duge cong bd va 10 loai da
cong b trén thé géi [2]. Volodin va cs (2016) [18] da phan
tich ham lugng PEs cua 51 loai thyc vat thu thdp ¢ VQG
Citic Phuong. Két qua phat hién céac loai chira PEs c¢6 ham
luong dao dong tir 0,2% (loai Cyathula prostrata) d&n gan
2% khbi lugng kho (loai Vitex quinata).

Theo cac nghién ctru, PEs thuong dugce phat hién trong
cac loai mé méi xudt hién (14 non, chdi) va cac co quan sinh
san (hoa, hat phén, hat) cta thyc vat, nhung it tdn tai hon
trong than va ré. Diéu nay c6 nghia 1a ham luong PEs cao
dugc tim thiy & nhiing bd phan quan trong trong qua trinh
sinh trudng va phat trién, hodc cac co quan va mé can thiét
dé duy tri cho cac thé hé tlep theo cua thyce vat [3, 19].

Nghién ctu nay méi chi tap trung nghién cuu va sang
loc cac loai cdy thudc c6 chira 20E & khu viuc VQG Tam
Dao va vung dém, nhung da ghi nhan sy da dang va phong
phu ¢ cac bac phan loai, cé dén 45 loai thudce 37 chi va 31
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ho. Két qua phan tich ciing cho thiy, ty 1¢ céc loai chira 20E
0 khu vuc VQG Tam Dao va viung dém kha cao, dén 26,95%
trong tong s6 167 loai. Két qua nghién ctru ciia Volodin va
cs (2016) [18], da xac dinh dugc 6 loai c6 chua PEs, chiém
ty 18 11,7% trong tong s6 51 loai thu dwoc & VQG Ciic
Phuong.

Tinh tir khi phat hién PEs lan dau tién ¢ thyc vat dén nim
2000, cac nha khoa hoc mai chi ghi nhan dugc 176 loai thuc
vat c6 chira PEs thudc 28 ho [16]. Nhung dén nam 2017 da
xac dinh duoc 1.339 loai thuc vat c6 chira PEs thudc 132 ho
khac nhau [2]. Nhu vay, trong vong 17 nam cac nha khoa
hoc di phat hién s6 ho c6 chira PEs ting gap 4,7 1an va s
loai ting gap 7,6 1an so véi cong bd tir nam 2000. Piéu nay
cho théy tam quan trong, su quan tam dac biét ddi voi cac
hop chét chira PEs ciing nhu toc d6 nghién ciru phat hién
céc loai thuc vat chira PEs cta cac nha khoa hoc trén thé
gidi ting 1én rat nhanh.

Viét Nam c6 hé thyc vat rat da dang va phong phu, gia
tri ciia cac hoat chét sinh hoc tir thyc vat cia Viét Nam dang
con nhiéu diéu bi an va day tiém nang nghién ctru mg dung,
trong d6 co cac hoat chat thugc nhém PEs. Vi véy, can thlet
¢6 nhitng nghién ctru mang tinh hé thdng va chuyén sau vé
cac loai thyc vat chira PEs, cling nhu nghién ctru quy trinh
cong nghé tach chiét, thir nghiém va ung dung tao ra cac
san pham st dung trong nong nghiép, cong nghé sinh hoc,
m§¥ pham, y dugc, phuc vu stic khoe cong dong va gop phan
khai thic, bao ton, phat trién bén viing tai nguyén da dang
sinh hoc.

Két qua phan tich 167 loai ciy thudc & VQG Tam Pao va
vung dém da xac dinh dugc 45 loai ¢6 chira ham lugng 20E.
Ham luong 20E cua cac loai dao dong tur 0,002 dén 0,588%
khdi lugng chat kho, cao nhat 1a loai Kho sdm c6 ham luong
14 0,588%. Phan 16n céac loai ¢ chira 20E tap trung ¢ 14 va
chdi. So voi danh luc cac loai thuc vat chira ECs trén thé
gidi, nghién ctru nay da xac dinh c6 28 loai chua dugc cong
bb trén thé gidi, 7 loai thude cac chi c6 cac loai di cong bd
va chi ¢6 10 loai da dugc cong bd.

Céac bac phan loai thuc vat ¢6 chira 20E 6 VQG Tam Dao
va vung dém kha da dang va phong phu (¢ bac phén loai ho
¢6 31 ho, chiém 44,29% sb ho c6 céac loai chura 20E trong
téng s6 70 ho; bac phan loai chi ¢6 37 chi, chiém 25,34%
trong tong s 146 chi; bac phan loai loai co 45 loai, chiém
26,95% trong tong s6 167 loai). Tong s6 45 loai cay thudc
¢6 chira 20E ¢ VQG Tam DPao va vung dém déu thudc nganh
hat kin.

Bai bao nay duoc vhS tro kinh phi tir d& tai E-1.2 va M-4.1
thudc Chuong trinh Uy ban phdi hop Viét Nam - Lién bang
Nga.
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