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Da dang thanh pha loai e tinh dau Khu vire Thy Nguyen
va hoat tinh khang vi sinh vat kiém dinh, khang viém ciia tinh dau Gioi chanh
(Magnolia citrata Noot, & Chalermglin) va Mét hwong (Hedyosmum orientale Merr, & Chun)
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Tém tit:

TAy Nguyén c6 dic diém dia hinh cao nguyén, diéu ki¢n khi hiu 4 nhiét déi, tai nguyén thuwe vt phong phi, rat phu
hop dé phat trién tai nguyén cdy tinh dau. D@ tai da tién hanh khio sat diéu tra danh gia tai nguyén tinh dau tai 5
tinh: LAm Pong, Kon Tum, Gia Lai, Pik Nong, Pik Lik; tién hanh nghién ctru 248 loai thue vt c6 gia tri cung cip
tinh diu; nghién ciru danh gia vé ham lwong tinh diu trong cic bd phin cia ciy, thanh phin héa hoc tinh dau va
hoat tinh sinh hoc ciia mdt s6 loai. Nhém téac gia ciing da tién hanh nghién ctru ham lwgng, thanh phin héa hoc, hoat
tinh sinh hoc va xac dinh mt s6 loai c6 tiém ning sir dung cho dwoc phadm do ndng dd va chit lwgng diu cao, ching
han nhu mot s6 loai trong chi Gaultheria, Magnolia...

Tir khéa: Hedyosmum orientale, hoat tinh sinh hoc, Magnolia citrata, tai nguyén tinh diu, TAy Nguyén, thanh phin

loai.
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Tay Nguyén duoc danh gia la ving c6 tiém ning kinh
té 1on va tim quan trong dic biét vé& an ninh qudc phong,
g6m 5 tinh Kom Tum, Gia Lai, Ddk Lik, Pak Nong, Lam
Pong voi dién tich 42.696 km2. Ving dat Tay Nguyén ¢
diéu kién tu nhién va dia hinh kha doc déo, dién tich rung
nguyén sinh con chiém ty 1& déng ké. Khu hé thyc vat & déy
kha phong phu, da dang Viéc diéu tra, danh gia tong thé vé
nguon tai nguyén tinh dau & ting khu vuc Tay Nguyen duoc
thuc hién tir nam 1976, dén nay da co nhiéu thay ddi, can
dugc nghién ctru bd sung va cap nhat do qua trinh phat trién
kinh té - xa hoi, dién tich rung va da dang sinh hoc ¢ day da
bi suy giam nghiém trong.

Trong s6 cdc nhom cdy c6 ich, cay tinh dau 1a mot trong
nhitng nhom cay co gia tri kinh té cao. Theo tinh toan, néu
duogc nghién ctru ddy du sb loai cdy co tinh ddu tai cac tinh
Tay Nguyén vao khoang trén 700 loai. Mot sé ho thuc vat
c6 tat ca cac loai déu co kha nang tong hop va tich liy tinh
diu, va co tdm quan trong trong viéc danh gia tai nguyén
cdy tinh dau ctia hé thuc vat [1, 2].

Céc co quan c6 nhiéu thanh tyu trong nghién ctru cy
tinh ddu ¢ Viét Nam phai ké dén 1a Vién Sinh thai va Tai
nguyén sinh vat thuéc Vién Han lam Khoa hoc va Cong
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nghé Viét Nam, Vién Dugc liéu, Truong Pai hoc Duoc,
Truong Pai hoc Vinh va Vién Khoa hoc Lam nghi¢p Viét
Nam.

Ngoai viéc nhap ndi, thuan hoa va dua vao san xuat véi
quy md 16n mét sb loai cdy tinh diu nhiam phuc vy nhu cdu
trong nudc va xuit khau (Bac ha 4, Sa java...), cac nha thuc
vat hoc Viét Nam da thyc hién nhiéu cong trinh diéu tra,
nghién ctru nham danh gia tiém ning tai nguyén cay tinh
dau cua dat nude va timg bude phat trién, khai thac cac cay
tinh dau ban dia, gop phan phat trién kinh té - xa hoi. Tuy
vay, dén nay sb lugng loai cay tinh dau cua hé thuc vat Viét
Nam duoc khai thac bén viing trong tu nhién hoac dua vao
trf”)ng v6i muyc dich kinh té khong nhiédu [3].

Tay Nguyén la vung co dién tich rung lon, voi tham
thuc vat da dang, phong phu vé chung loai, giau c6 vé khoi
luong. Qua nghién ciru va téng hop cac tai lidu tai Tay
Nguyén, da ghi nhan dugc 4.782 loai thudc 1.458 chi va
257 ho thyc vat trong cac nganh thuc vat bac cao c6 mach
(Psilotophyta - Khuyét 1a thong, Lycopodiophyta - Thong
dat, Equisetophyta - Co thap but, Polypodiophyta - Duong
xi, Pinophyta - Thong va Magnoliophyta - Ngoc lan), trong
d6 nganh Ngoc lan (Magnoliophyta) 1a da dang nhét, voi
4.393 loai (chiém 91,86% tong s6 loai). Vi thanh phan loai
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Abstract:

The Central Highlands (Tay Nguyen) possesses suitable
resources for the cultivation of valuable industrial
plants. The region also enjoys favourable conditions,
which are highland topography, sub-tropical climate,
and abundant flora, for the flourishment of essential
oil resources. The authors conducted surveys and
assessments in five provinces: Lam Dong, Kon Tum, Gia
Lai, Dak Lak, and Dak Nong. As a result, there were
248 plants with sufficient essential oil contents were
identified. Besides, the authors also conducted research
on the contents, chemical compositions, bioactivities, and
recognised several species with considerable potentials
for pharmaceutical use, due to their high concentration
and quality of oils such as some in the genera Gaultheria,
Magnolia, etc..
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16n va da dang, hé thyc vat Ty Nguyén chita dung ngudn tai
nguyén thuc vat phong phu va c6 gia trj kinh té 16n. Hién da
xac dinh hon 600 loai ciy gb 16m, 1.713 loai cdy lam thudc
(chiém 35,82% téng s6 loai thuc vat) cua 257 ho trong cac
nganh thuc vat bac cao c6 mach; trong d6 nganh Ngoc lan
¢6 1.582 loai (chiém 92,35% tong s6 loai 1am thudc) [4].

Vi vay, viéc diéu tra, danh gia hién trang vé nguén
nguyén lidu co tinh dau tai day, phat hién nhimng loai cay
¢6 tinh dau co trién vong kinh té, nhim bao ton ngudn gen
va timg bude gy trong chung, tao ngudn nguyén liéu hang
hoa dé sir dung bén viing 14 van dé quan trong va cip bach.
Trong khudn khé nghién ctru nay, chiing t6i bao cao két qua
diéu tra tai nguyén cay tinh dau trong nim 2017, 2018, 2019
duoc tién hanh tai 5 tinh Lam Déng, Kon Tum, Gia Lai, Pak
Lak, Pik Nong.

Doi tuong va phuong phap nghién ciiu
Doi twong

Thuc vat bac cao c6 mach, chia tinh dau, phan bd trong
tu nhién tai khu vuc Tay Nguyén.

Khu vwe nghién ciru

Vuon qudc gia Bidoup - Nui Ba (Lam Pong); Vuon
qudc gia Kon Ka Kinh (Gia Lai); Khu bao ton Kon Chu
Rang, Rung dac dung lagrai (Gia Lai); cac xa Mang Buk,
Mang Den (huyén Kon P’16ng, tinh Kon Tum); xa Son Lang
(huyén K’bang, tinh Gia Lai); Vuon qudc gia Chu Yang Sin
(Pik Lik); Vuon qudc gia Ta Pung (Dik Nong).

Phwong phap nghién ciru

Phwong phép nghién ciru thyc vdt: mau vat duoc thu
thap trong qua trinh diéu tra. Mau duogc thu theo tuyén, di
qua tAt ca cac sinh canh dic trung cua hé thuc vat khu vuc
nghién ctru. S6 hiéu miu vat phai dugc ghi tai hién truong
va trung (cung sb hiéu) voi sd hiéu cua phiéu cung cép
thong tin:

- Déi voi mau thyc vat, mau nghién ctru gdbm 2 phan:
mau phan tich 12 b phan co thé thyc vét chia tinh dau (14,
qua, ré, than, ca cdy...), mdi mau 0,5-3 kg tuoi dung dé thu
tinh dau va phan tich trong phong thi nghiém; mau dung dé
dinh tén khoa hoc. Déi véi mau dung dé dinh tén, can thu
mdi s6 hiéu 5 miu (tiéu ban) 1a canh 14 c6 co quan sinh san.

- Pinh tén mau vat theo phuong phéap hinh thai so sanh,
d6i voi cac mau trong dé tai, danh phap duoc st dung theo
tai liéu cua Thuc vat chi va Danh luc thuc vat Viét Nam, Co
s& dir liéu TROPICOS cta Vuon thyc vat Missouri (Hoa
Ky).

Phuwong phdp nghién civu tinh dau: mau thu vé 0,5-3 kg
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(hoa, 14, qua...) dé kho rao, cit nho, chung cit theo phuong
phap 16i cudn hdi luu bang bd xac dinh tinh dau Clevenger
v6i thoi gian 2-4 h & ap suat thuong theo tiéu chudn cia
Duoc dién Viét Nam [5]. Tinh dau cua cac bd phéan khac
nhau dugc dinh luong theo phuong phép I ciia Duoc dién
Viét Nam.

Phuwong phap nghién ciru hoat tinh sinh hoc:

a) Phuong phap thir hoat tinh khang vi sinh vat kiém
dinh:

St dung phuong phap cua F. Hadacek & H. Greger
(2000) dé danh gia kha nang khang vi sinh vt cta tinh dau
tur 2 loai Magnolia citrata va Hedyosmum orientale [6].

Céc chung vi sinh vat kiém dinh chuan quéc té ATCC:
3 chung vi khuén Gram(-) (Escherichia coli ATCC25922,
Pseudomonas aeruginosa ATCC27853, Salmonella.
enterica ATCC12228), 3 chung Gram(+) (Enterococcuc.
faecalis ATCC13124, Stapphylococus aureus
ATCC25923, Bacillus cereus ATCC 13245), 1 chang nim
men Candida albicans ATCC10231 duoc cung cép bai
Vién Kiém nghiém v¢ sinh an toan thyc pham qudc gia.

Céch tién hanh: thyc hién dya trén phuong phap vi dinh
lugng trén moi truong long. Pay 1a phuong phap thir hoat
tinh khang vi sinh vat va nim nham danh gia mac d¢ khang
khuan manh/yéu cua cdc mau thir thong qua céc gia tri thé
hién hoat tinh 1a MIC (ndng d6 trc ché tdi thiéu).

- Mau ban déu dugc pha lodng trong DMSO va nudc cat
vo tring thanh mot diy nong do 1a 256, 128, 32, 8, 4, 2 va
1 pg/ml.

- Chuén bi dung dich vi khuén hodc ndm véi néng do
5.10° CFU/ml khi tién hanh th.

- Chuén bi mau d6i chimg: miu ddi chimg (+) khang
sinh duoc pha trong nudc cat theo ndong @6 10 mg/ml va khir
trung bang mang loc Millipore 0,22 um; tién hanh cac budc
thi nghiém tiép theo twong ty nhu céc chét thir khac. Mau
dbi chimg (-) chat thir dugc thay thé bang nudce cit vo trang.

- Sau 24 h doc gia tri MIC bang mat thuong. Gia tri MIC
duogc xé4c dinh tai giéng c6 ndng do chit thir thap nhat gay
{rc ché hoan toan su phat trién ctia vi sinh vat.

Thi nghiém duoc 1dp lai véi n=3.
b) Phuong phéap danh gia hoat tinh khang viém:

St dung phuong phap cua V.M. Dirsch, H. Stuppner,
AM. Vollmar (1998) nhim d4nh gia kha ning khang viém
clia tinh dau tir 2 loai Magnolia citrata Noot. & Chalermglin
va Hedyosmum orientale Merr. & Chun. Hoat tinh khang
viém duoc danh gid qua tac dung uc ché san sinh nitric
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oxide (NO). Gbc tur do NO dugce san sinh & nhiéu loai té
bao khac nhau. Nong d6 NO trong méi truong thye nghiém
dugc xac dinh thong qua phan ung Griess. Phan ung dya
trén su tao phttc mau ctia NO trong thi nghiém & dang nitrit
v6i thude thir Griess. Sir dung thiét bi do sy thay d6i mat do
quang tai budc song 545 nm. Hoat tinh khang viém dugc
tién hanh sau khi kiém tra dc tinh té bao bang phuong phap
so mau MTT [7].

Céc budc tht nghiém danh gia hoat tinh khang viém cua
tinh dau nhu sau:

Budc 1: chuan bi, té bao RAW264.7 duoc nudi trong
mbi truong DMEM c6 b sung FBS, penicilin, streptomicin
va L-glutamine trong 3-5 ngay & diéu kién 37°C.

Budce 2: kiém tra ddc tinh cta cac chit thu dbi voi té bao
RAW264.7 theo phuong phap so mau MTT ¢ nong do 30
va 100 pg/ml.

Budc 3: danh gia kha ning e ché sy san sinh NO.
Budc 4: xur 1y s6 liéu.

Két qua nghién ciiu
Da dang thanh phan lodi cdy tinh dau

Két qua diéu tra nghién ctru ghi nhan 248 loai thuc vt
bac cao chira tinh dau thudc 39 ho, 2 nganh (Hat tran va Hat
kin). Cac loai thudc 16p Hai 14 mam, nganh Hat kin chiém
da s6.

Bing 1. Sw phin bd céc taxon ciia ciy tinh diu tai TAy Nguyén.

Taxon béc nganh/16p S6 ho S6 chi S6 loai
Nganh Hat trén - Pinophyta 4 8 12
Nganh Hat kin - Angiophyta 35 122 236
L6p Mt 1 mam - Liliopsida 1 19 34
Lép Hai ld mam - Magnolia 34 103 202
Téng 39 130 248

Trong do, mot s6 ho ¢ cac chi tap trung nhiéu cac loai co
chira tinh dau nhu: Piper - 13 loai (Piperaceae), Fissistigma
- 4 loai (Annonaceae), Uvaria - 4 1oai (Annonaceae), Litsea
- 9 loai (Lauraceae), Magnolia - 6 loai (Magnoliaceae),
Syzygium - 10 loai (Myrtaceae), Pinus - 4 loai (Pinaceae),
Zantoxylum - 4 loai (Rutaceae), dang chu y ho Ericaceae -
Dd quyén co duy nhét 1 chi chira tinh dau Gaultheria véi 2
loai Gaultheria griffithiana, Gaultheria sleumeri.

S6 lugng cac lodi cdy chira tinh dau trong bang trén 1a
s6 luong cac loai da duoc nghién ciru trong cac nam 2017-
2019. Trén thyc té thanh phan loai cdy tinh dau trong khu
vuc nghién ciru chic chin da dang va ¢ sb lwong 16n hon.

Két qua diéu tra ciing ghi nhan 7 ho thuc vat giau loai
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chira tinh dau, duoc thé hién ¢ bang 2.

Bing 2. Mt s dai dién trong cic ho giau loai ciy chira tinh diu ¢
ham lrong tinh diu cao tai TAy Nguyén.

. Shloai MOt s6 dai dién da nghién ciru, ham lrong
2 tinh du dat 0,5-2%

Litsea lancifolia (canh 14: 0,5%), cinnamomum
balansae (canh 14, qua: 1,5%), Cinnamomum
iners (canh 1a: 1,6%), Cinnamomum magnificum
(canh 1a: 1,2%), Actinodaphne sesquipedalis
(canh 1a: 1,2%), Machilus odoratissima (qua:
1%), Machilus cochinchinensis (qua: 2%)...

Ho Long ndo 36 loai

Artabotrys phuongianus (1a: 1,2%), Fissistigma
polyanthoides (canh 1a: 1,5%) , Artabotrys
pallens (canh 1a: 0,7%), Fissistigma
acuminatissimum (1a: 0,6%), Monoon
vietnamensis (1a: 0,65%)...

Ho Na 28 loai

Zingiber laoticum (phan trén dat: 1,8%),
Amomum kwangsiense (canh 1a: 0,5%), Zingiber
clarkei (qua: 1%)...

Ho Gung 31 loai

Piper cambodianium (qua: 1,5%), Piper betle
. densum (canh 1a: 1,4%), Piper carnibracteum
(qua: 1,1%)...

Melicope pteleifolia (canh 1a: 0,8%), Euodia
simplicifolia (canh 1a: 1%), Luvunga scandens
(canh 1a: 0,7%)...

Ho HO tiéu 13 loai

Ho Cam 13 loai

Tristaniopsis burmanica (1a: 1,1%),
Decaspermum gracilentum (1a: 0,6%), Syzygium
acuminatissimum (canh la: 0,5%), Rhodomyrtus
tomentosa (canh 1a: 0,5%)...

Ho Sim 19 loai

Adenostemma viscosum (ca cay: 0,7%),
Ageratum houstonianum (ca cay: 1,1%),
Wedelia chinensis (phin trén dat: 1%), Conyza
canadensis (phan trén dét: 1,9%)...

Ho Cuc 12 loai

Nhu vy, cac ho giau loai cay tinh dau tai Ty Nguyén
gdbm: Lauraceae (Long ndo), Zingiberaceae (Gumng),
Annonaceae (Na)...

Trong sd cac nhom cdy co ich, tai nguyén cdy tinh dau
12 mot trong nhitng nhém cay c6 gia tri kinh té cao va duoc
g dung trong nhiéu linh vuc. Theo tinh toan néu duoc
nghién ciru day du, s loai cdy c6 tinh dau tai cac tinh Tay
Nguyén vao khoang trén 700 loai trén tong sd 3.000 loai
cay tinh dau udc tinh c6 & Viét Nam. Mot s6 ho co tat ca cac
loai déu c6 kha ning tong hop va tich liy tinh dau, va c6
tam quan trong trong viéc danh gia tai nguyén cay tinh diu
trong cac hé thuc vat.

Ngoai ra, nhiéu ho thuc vat chi c6 mot sb loai c6 kha
nang tich Iy tinh dau, do vdy viéc xac dinh chinh xéc s6
loai cay tinh dau trong mdi khu vuc can c6 thoi gian nghién
ctru chi tiét hon.

Dic diém dinh khu tinh dau

Pic diém dinh khu cta tinh dau trong co thé thuc vat 1a

TAP CHI

HOAHOC |/,
ONG NGHE ||t Nam 63(1) 1.2021

mot dic diém cua loai. Mot sb loai tinh dau duoc téng hop
va tich lily trong tt ca cac bo phan cua cay (Hedyosmum
orientale, cac loai ho Zingiberaceae...), trong khi d6 ¢ mot
s6 loai tinh dau chi tim théy trong mot s6 bd phan nhét dinh
(v6 than, 1, hoa, ré...).

Ngay trong mot loai chira tinh dau & cac bd phan cua
cy, tinh dau & cac co quan khac nhau khong giéng nhau vé
ham lugng va thanh phan héa hoc.

Khi nghién ctru ham lugng va thanh phan hoéa hoc tinh
dau cua cac loai cung mot chi, da phat hién ra ré‘mg & mot sb
loai tinh dau tap trung & mot s6 bd phén nhét dinh (vidu vo
than cua Cinnamomum cassia), nhung & loai khac tinh dau
dugc tich lity véi ham luong khong dang ké (Cinnmomum
balansae).

Thir nghiém hoat tinh

Dé tai tién hanh thtr hoat tinh sinh hoc ciia mot sb loai
cay c6 ham lugng tinh dau cao duoc thu thap tai khu vuc
Tay Nguyén. Sau déy 1a két qua thir hoat tinh cua hai loai
da nghién cou:

- Tinh dau ctia Gibi chanh Magnolia citrata thu tai LAm
Pong (MC).

- Tinh dau ctia Mat huong Hedyosmum orientale, loai
dac hiru thu tai Kon Tum (HO).

Két qua thir sang loc hoat tinh khang viém théng qua
hoat dong tic ché su san sinh NO duoc thé hién ¢ bang 3.

Bing 3. Két qui thir sang loc hoat tinh trc ché san sinh NO.

o 0 7 L I o, & r
Tén miu Nong dg % Uc ché Sai so A) Te( Sai s0
(ng/ml) bao song
30 52,41 0,73 90,62 0,99
HO
100 91,32 1,34 78,42 2,35
30 95,82 1,37 51,22 2,32
MC
100 97,75 0,17 6,98 1,70
0,3 34,08 0,34 93,93 1,32
Cardamonin*(uM)
87,78 0,77 86,25 0,59

*Cardamonin: duoc sir dung 1am chat déi chimng dwong.

Két qua bang 3 cho thiy, mdu MC c6 trc ché san sinh
NO manh & ca hai nong do thir nghiém 30 va 100 pg/ml,
tuy nhién déu giy doc té bao RAW264.7 & hai ndng do nay.
Mau HO ¢6 hoat tinh trc ché san sinh NO tot & ca hai nong
d6 30 va 100 pg/ml, & ndong do 100 pg/ml cé gay doc nhe té
bao thir nghi¢m.

Két qua khao sat hoat tinh khang vi sinh vat (VSV) kiém
dinh duoc thé hién & bang 4.
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Bang 4. Nong dé tre ché ti thiéu MIC khang VSV kiém dinh cia 2
mau.

Chiing VSV
Tén mAu Niém
Gram(t) Gram(-) men
2 S g
=) 2 = % a < S
= S =) &) - = 2 O
S§ sz 8 8§ g8 is¢
2’ R AR < = § = S& =
S8 s§8 g S ST =5 §
O 2E § s $2 EE =
sg 2% S = S5 25
T §F £ 3 s 3
=A% e g E
23] =3 6
HO (ug/ml) 32 256 256 32 R 128 256
MC (pg/ml) 16 8 4 1 2 4 8
Streptomycin -~ 256 256 128 32 256 128
Khéng Tetramycin 4 16 64 8 256 256
sinh Kanamycin 128 4 8 128 64 16
(kg/m) Nistatin - - - - - - 8
Cyclohexamide - - - - - - 32

Két qua khao sat hoat tinh khang VSV kiém dinh trén
cac chung Gram(+), Gram(-) va nam men ¢ bang 4 cho thay:

MC thé hién hoat tinh manh d6i véi cac chung Gram(+),
Gram(-) va nam men:

+ Voéi cac ching Gram(+): mdu MC cé hoat dong
Grc ché vi khuén Enterococcus faecalis ATCC299212,
Staphylococcus aureus va Bacillus cereus ATCC13245
manh véi gia tri MIC lan luot 12 16, 8 va 4 pg/ml.

+ Véi cac chung Gram(-): mau MC c6 hoat tinh trc
ché vi khuan Escherichia coli, Pseudomonas aeruginosa
ATCC27853 va Salmonella enterica ATCC13076 tot voi
gid tri MIC 1an luot 14 1, 2 va 4 pg/ml.

+ Mau Magnolia citrata c6 hiéu qua (¢ ché nAm men
Candida albicans ATCC10231 manh voéi gia tri MIC=8 pg/
ml.

+ HO thé hién hiéu qua yéu trén vi khuan Staphylococes
aureus ATCC25923, Bacillus cereus ATCC13245 va nim
men Candida albicans ATCC10231, c¢6 hoat dong uc ché
vi khudn Gram(+) Enterococcus faecalis ATCC299212
t6t voi gid tri MIC=32 pg/ml va c6 hoat tinh {rc ché vi
khuan Gram(-) Escherichia coli, Pseudomonas aeruginosa
ATCC27853 tbt v6i gia tri MIC=32 pg/ml.

Nhu vy, hai loai trén déu thé hién hoat tinh khang VSV
t6t, riéng mau tinh diu Gidi chanh (MC) co hoat tinh khang
viém (trc ché san sinh NO) rat manh, trién vong tmg dung
vao cong nghi¢p duoc pham, khang khuén.
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+ 248 loai cay tinh dau thudc 39 ho thuc vat cua hai
nganh Hat kin va Hat tran tai Tay Nguyén da duoc dinh
danh va nghién ciru ddc diém tich liy dinh khu tinh dau.

+ Tinh ddu Mat huong (Hedyosmum orientale) thu tai
Kon Tum c6 hoat tinh trc ché san sinh NO tdt & ca hai ndng
d6 30 pg/ml va 100 pg/ml, & ndng d6 100 pg/ml co gay doc
nhe té bao thir nghiém.

+ Tinh dau Gidi chanh (Magnolia citrata) thé hién hoat
tinh khang khuan manh ddi véi cac chung Gram(+), Gram(-)
va nam men, gy doc té bio manh.

LGOI CAM ON

Nghién ctru dugc tai trg kinh phi tir D& tai ma sé TN17/
C04 thuoc Chuong trinh KH&CN phuc vu phat trién kinh
té - x4 hoi Ty Nguyén trong lién két ving va hoi nhap qudc
té (Chuong trinh Tay Nguyén 2016-2020); nhan dugc sy
hd tro ciia cac don vi dia phuong va dong bao khu vuc Tay
Nguyén. Cac tac gia xin tran trong cam on.
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