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In this study, Chinese aconite (Aconitum carmichaelii Debeaux), a
precious medicinal plant, collected from Quan Ba, Ha Giang
province, Vietnam, was investigated for in vitro regeneration and
hairy root induction. The optimal medium for multi-shoot induction
from stem segments was MS + 30 g L saccharose + 9 g L™ agar +
1.5 mg L BAP with the result of 4.57 shoots per explants. The
maximum roots per shoot after 8 weeks of culture was achieved with
MS medium supplemented with 0.5 mg L IBA at 2.70 + 0.04 (roots
/a shoot). Hairy roots were produced from root explants of A.
carmichaelii infected by Agrobacterium rhizogenes strain ATTC
15834 and cultured on MS + 30 g L™ saccharose + 500 mg L*
cefotaxime + 100 pmol LT AS. The highest fresh weight of hairy
roots was obtained in liquid medium under shaking conditions, with
3.22 g of fresh weight. After 6 weeks, the hairy root mass was
increased 5.85-fold compared to the initial mass. In vitro regeneration
system will be used for gene expression analysis, and hairy root lines
will be used to obtain bioactive compounds.
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Trong nghién ciru nay, loai O dau (Aconitum carmichaelii Debeaux),
mot cay dugce liéu quy, thu thdp tr Quan Ba, tinh Ha Giang, Viét
Nam dugc khao sat kha nang tai sinh in vitro va cam tng ré to. Moi
truong toi wu cho cam ung da chdi tir doan than 1a MS + saccharose
30 g Lt+agar9gL?!+BAP 1,5 mg L cho 4,57 chdi/mau ciy. S&
r& toi da trén mdi chdi sau 8 tudn nudi cdy dat duge & moi truong MS
¢6 bd sung IBA 0,5 mg L™ 122,70 + 0,04 (& /chdi). RE to dwoc tao ra
tir doan ré in vitro sau khi dugc nhiém boi Agrobacterium rhizogenes
ATTC 15834 va nudi cdy trén MS + saccharose 30 g L1 +
cefotaxime 500 mg L2 + AS 100 pmol L. Khéi lugng ré to tuoi cao
nhéit thu dugc trong méi trudong 1ong & diéu kién nudi lac 1a 3,22 g.
Sau 6 tuan, kh6i luong ré to da ting gap 5,85 lan so véi khdi lugng
ban dau. Hé thong tai sinh in vitro s& dugc sir dung trong phan tich
biéu hién gen, va cac dong ré to sé duoc sir dung dé thu nhan cac hop
chét c6 hoat tinh sinh hoc.
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1. Giéi thiéu

Viét Nam duoc biét dén 1a mot qudc gia da dang sinh hoc, noi ¢ tiém ning cao vé ngudn
dugc liu. Do ap lyc khai thac khdng bén viing dé dap tng nhu cau dugc liéu ngay cang cao,
nhiéu loai cay thudc quy di bi de doa va dang bién mat véi toc do6 nhanh. Loai O dau (A.
carmichaelii) thugc chi Aconitum, ho Ranunculaceae, thuong moc hoang trén cac vung nii cao
phia Bic Viét Nam [1], nhung hién nay rat kho tim thiy cay O dau trong ty nhién. O dau 12 loai
duogc liéu quy trong y hoc ¢o truyén phuong Pong. Cac hop chat trong O dau nhu aconitin,
flavonoid, polysacharid va cac axit hitu co khac chu yéu tap trung & ré va cu. Céc chit nay c6 tac
dung giam dau, chdng oxy hoa, ting cudng min dich, chung ciing c6 thé ngin chin sy gia ting
cua t& bao ung thu va sy pha huy do chat pentobarbital natri gay ra trong té bao co tim [2]-[5].
Ngoai ra, cy O dau dugc nguoi dan dia phuong trong rong rai va theo truyén thong nhu mot loai
rau an cu ¢ Trung Quéc [6]. O Viét Nam, chao O dau 1a mén an ua thich cua ngudi mién ndi phia
Bic Viét Nam va hién nay, O dau duoc trong dé chiét xuat cac hop chat ¢ hoat tinh sinh hoc va
cung cap nguyén li¢u dé 1am duoc pham [7]. Vi vay, thiét 1ap hé thdng téi sinh in vitro va cam
g tao ré to dugc quan tam nhiéu hon cho myc dich tang thu nhan cac chat c6 hoat tinh sinh
hoc. Mot sb loai thudc chi Aconitum da dwoc nhan gidng in vitro thanh cong nhu Aconitum
balfourii [8], Aconitum heterophyllum [9], Aconitum violaceum [10] va Aconitum ferox [11]. Tuy
nhién, dén nay chua tim duoc bao cao vé két qua tai sinh da chdi va nudi ciy ré to & cay O dau
dugc céng bo. Nghién ciu nay trinh bay két qua khao sat kha ning tai sinh in vitro phuc vu
chuyén gen va cam tng ré to ¢ cay O dau.

2. Vat li¢u va phwong phap nghién ciu
2.1. Vit liéu thuc vt dé nuéi cdy in vitro va khir tring méu

Cu O dau thu tai huyén Quan Ba, tinh Ha Giang duoc trong trong chau tai vuon thi nghiém
Khoa Sinh hoc, Trudong Pai hoc Su pham - Pai hoc Thai Nguyén. Khi cay O dau duoc 4 - 7 d6t
than, tién hanh thu cac doan than chira dbt dé s dung lam mau céy (Hinh 1). Mau céy duge
ngam trong xa phong loéng trong 15 - 30 phut, trang bang nude cit vo trung. Sau d6 miu ciy
dugc khir tring bang con 70% trong 2 phiit va trang bang nudc cat vo trung. Tiép tuc khir tring
bé mit bang HgCl 0,1% (w/v) trong 3, 5, 7, 9 va 11 phut. Cudi ciing mau ciy duogc rira lai 3 - 4
lan bang nudc cit vo trung

Hinh 1. Cay O dau trong tir cii thu tai huyén Quan Bg, tinh Ha Giang tai viron thi nghiém Khoa Sinh hoc,
Truong Pai hoc Su pham - Dai hoc Thai Nguyén (4nh chup cua tac gia)

2.2. Thiét ldp hé thong nudi cdy va cim ing tao da choi
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Céc doan than mang mét dugc tai sinh trén méi truong MS co ban [12], bd sung kich thich sinh
truong. Téi sinh in vitro trong diéu kién cta phong nudi cay véi nhiét do 25+2°C va do am 60 -
80%, dudi cuong do chiéu sang 2000 lux, véi chu ky quang 16 gio. Tai sinh da chdi trong moi
truong MS co ban bd sung saccharose 30g L?!vaagar9g L? cung BAP va kinetin (Kin) vei cac
ndéng do tir 0,5 dén 2,0mg L. Cac miu ddi chimg dugc nudi cdy trén moi trudng MS co ban bd
sung saccharose 30g L va agar 9g L™, khong c6 BAP va Kin. Mbi thi nghiém nui cdy dugc thuc
hién trén 30 miu. Panh gia kha ning tao chdi sau 2, 4, 6, 8 tun nudi cay.

2.3. Tgo ré in vitro

Céc chdi sinh truéng va dat kich thuéc khoang 2 - 3 cm, ¢6 3 - 5 14 dugc chuyén trén moi
truong tao ré (MS co ban bo sung saccharose 309 Lt vaagar 9 g L?valAA hoic IBA dao dong
tir 0,3 dén 0,9mg L™ ). Kha ning cam ung tao ré in vitro duoc dénh gia sau 4, 6, 8 tuan nudi cay.

2.4. Cam ing ré to

L4, Cuong 14, doan ré cua cay O dau in vitro sau 4 tuan nudi ciy duoc dung lam nguyen liéu
dé tao re to. Chung A. rhizogenes ATTC 15834 duoc nudi phuc héi bang nudi cay trén moi
trueong ran trong 48 gior & 28°C, sau d6 cac khuan lac don 1¢ duoc chuyén sang nudi Iac trong moi
truong LB long & 28°C vai 200 vong/phdt lac trong 16 gio. Dung dich A. rhizogenes ATTC
15834 dugc ly tam dé thu sinh khoi. Hon dich cua ching A. rhizogenes ATTC 15834 duoc pha
lodng vé6i méi truong MSO léng va xac dinh mat do vi khuan bang may quang pho & budc séng
600 nm, sau d6 thém acetosyringone (AS) 100 mmol L. Cac mau cdy dugc gay ton thuong va
ngam trong dung dich A. rhizogenes trong 15 phit va lic nhe, sau d6 chuyén sang moi truong
dong nudi cay (moi truong MS +30 g L-1 saccharose) trong téi trong 2 ngay. Tlep theo, cac mau
ciy duoc chuyén sang méi truong rin MSO0 c6 bé sung cefotaxime 500 mg L™ (MS + saccharose
30g Lt + cefotaxime 500 mg L™). Cac mau dugc u & 28°C trong téi trong 6 tuan. R& to duoc
nudi ting trudng trong moi trudng MS véi cac trang thai khac nhau bao gom rin (0,9% thach),
ban long (0,45% thach) va long (khdng c6 thach) dé khao sat kha ning sinh truéng cua ching.

Maéi truong nudi cay c6 pH = 5,8 duoc giit & 25 + 2°C, trong chu ky quang 14 h véi cuong do
anh sang 2000 - 2500 lux. R& to sau khi thu hoach dugc say kho dén khdi luong khong doi va can
dé xac dinh khéi luong khoé.

2.5. Phan tich sé ligu

Cac s6 lidu duoc xur ly thdng ké bang phan mém SPSS, sir dung Test Duncan véi P<0,05.
3. Két qua va thao luan
3.1. Thiét l@p méi trwomg nudi cdy, cam &ng tao chai va ré in vitro ¢ cdy O dau

Céc doan than O dau dugc khir tring bé mat bang 0,1% (w/v) HgCl: trong 9 pht. Két qua tai
sinh d chdi dugc trinh bay ¢ bang 1. Bang 1 cho thay, s6 lugng chdi/mau cdy cao nhat sau 4, 6
va 8 tuan nudi cdy trén méi trudng MS duoc bd sung BAP 1,5 mg L™ twong tng 14 3,10 + 0,15;
3,60 + 0,13; 4,57 + 0,14 (chdi/mau) (P <0,05). Trong khi & cdng thire thi nghiém b sung Kin, s
lugng chdi cao nhit dat duoc 1a 2,50 + 0,12; 3,43 + 0,16 va 3,80 + 0,14 (chdi/mau) sau 4, 6 va 8
tuan nudi cay trén moi truong MS duoc bd sung Kin 1,0 mg L™ (P <0,05).

Nhu vay, méi trudng MS bé sung saccharose 30g L+ agar 9 g L1+ BAP 1,5 mg L cho sb
luong choi/mau cay la cao nhat sau 8 tuan nudi ciy (4,57 + 0,14). Trong s hai cytokinin duoc
thir nghiém, BAP cho hi¢u qua tao chdi cao hon Kin (P <0,05) (Hinh 2).
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Bang 1. Anh hurong ciia BAP va Kin dén cam ing tao choi tir doan than O dau

BAP Kin
BAP S6 choi/mau Chit1 ha: Kin S6 chdi/mau Chit1 ha:
(mg LY X + SE at lwgng chol (mg L) X + SE at luwgng chol

Sau 4 tuan

0,0 1,072+ 0,05 + 0,0 1,132+ 0,06 +

0,5 1,63+ 0,10 ++ 0,5 1,538 +0,06 ++

1,0 1,93+ 0,12 ++ 1,0 2,50¢ +0,12 +++

1,5 3,109+ 0,15 +++ 15 1,678 +0,09 ++

2,0 2,07¢+ 0,10 + 2,0 1,578 +0,10 +
Sau 6 tuan

0,0 1,332+ 0,09 + 0,0 1,50~ + 0,09 +

0,5 2,00°+0,12 + 0,5 2,108 +0,11 +

1,0 2,57+ 0,10 ++ 1,0 3,43P +0,16 +++

1,5 3,609+ 0,13 +++ 15 2,70¢ +0,10 ++

2,0 2,50¢+ 0,09 ++ 2,0 2,60 +0,09 ++
Sau 8 tuan

0,0 1,802+ 0,10 + 0,0 1,874+0,08 +

0,5 2,67°+0,10 + 0,5 2,578+ 0,10 +

1,0 3,13¢+ 0,10 ++ 1,0 3,80° + 0,14 +++

1,5 4579+0,14 +++ 1,5 3,20° + 0,09 ++

2,0 3,10+ 0,10 ++ 2,0 3,00°+0,11 ++

Ghi chd: X + SE: Sé trung binh * sai s¢ chudn;+++: Chai tai sinh sinh trueng manh, mau xanh dam,
hinh thdi binh thwong; ++: Choi tai sinh sinh trueng kha, c6 mau xanh luc va hinh thdi binh thiwong; +
Céc choi tai sinh sink trirong kém va c6 mau xanh nhat véi cac l1a nhé. Céc chir cai khac nhau trong mdi
cot chi ra s khéc biét cd y nghia thong ké (P <0,05) dwoc Test bang Duncan; n = 30.
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$8 chbi /mA3u cao nhat sau 4, 6, 8 tulin nudi ciy

Hinh 2. Biéu do so sanh kha tao da choi sau 4, 6, 8 tuan nubi cdy trén méi truong MS ¢ bé sung BAP 1,5

mg L va Kin 1,0 mg L. BAP-1: BAP 1,5 mg L1 sau 4 tuan; BAP-2: BAP 1,5 mg L! sau 6 tuan; BAP-3:

BAP 1,5 mg L™ sau 8 tuan; Kin-1: Kin 1,0 mg L sau 4 tuan; Kin-2: Kin 1,0 mg L™ sau 6 tuan; Kin-3: Kin
1,0 mg L sau 8 tuan. Cac chi céi khac nhau phia trén cac cét chi ra su khac biér ¢é ¥ nghia thong ké

(P <0,05) dwoc kiém tra bang Duncan; n = 30.

Trong nghlen clru cam ng tao ré, hiéu qua ctia IBA va a-NAA trong cam ang tao ré da dugc
khao sat. Cac chdi tai sinh dugc chuyén sang méi truong MS, b6 sung IBA va a-NAA & cac nong
d6 khac nhau. Trong sé cac nong d6 IBA khac nhau dwoc thir nghiém, két qua cho thiy sau 8
tuan nudi cdy, sé lwong ré cao nhat trén moi trudng MS dugc b sung IBA 0,5 mg LT (3,60 +
0,16 ré/choi), ré c6 kich thuéc dai, day va phan nhiéu nhanh; trong khi & méi trudng MS ¢6 bo
sung a-NAA 0,7 mg L™ ¢6 s ré /chdi cao nhit I 3,07 + 0,07 (Bang 2).
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Bang 2. Anh huong ciia a-NAA va IBA d@én cam ing tao ré tir choi O dau

-NAA (mg LY S(‘)_ré/Ch(‘)i Chét . ||3A_1 S(‘)_rélch(‘)i Chét .
X +SE lugng ré (mg L™) X +SE lugng ré

Sau 4 tuan

0,0 0 0,0 0

0,3 0,60+0,13 + 0,3 0,60+0,13 +

0,5 1,13+0,13 ++ 0,5 1,87 +0,17 ++

0,7 1,40+ 0,16 +++ 0,7 1,40+ 0,17 +

0,9 1,07 +£0,15 + 0,9 1,20+0,11 +
Sau 6 tuan

0,0 0 0,0 0

0,3 1,07+0,12 ++ 0,3 1,20+ 0,20 ++

0,5 2,33+£0,25 ++ 0,5 2,53+0,13 +++

0,7 2,40+0,13 +++ 0,7 1,47 +0,19 ++

0,9 1,27 +0,12 + 0,9 1,93+0,15 +
Sau 8 tuan

0,0 0 0,0 0

0,3 1,53+0,17 ++ 0,3 1,73 £0,21 ++

0,5 2,73+0,12 ++ 0,5 3,60 £0,16 +++

0,7 3,07 £0,07 +++ 0,7 2,27 +0,15 ++

0,9 1,87+0,17 ++ 0,9 2,87 +0,13 +

Ghi chd: X + SE: S6 trung binh + sai s chuan; +++: Ré téi sinh dai, day va phan nhanh nhiéu; ++: Ré
tai sinh dai, mdnh va it phan nhanh; +: Re tai sinh ngan va manh.

Nhu vay, méi truong thich hop cho tai sinh da chdi tir doan than O dau 1a MS bo sung BAP
1,5 mg L't hoic Kin 1,0 mg L. Tuy nhién, mdi trudng MS + saccharose 30 g Lt +agar9g L +
BAP 1,5 mg L™ cho sé chdi/ miu nhidu hon méi trudng MS + saccharose 30 g L1+ agar 9 g L
+ Kin 1,0 mg L. Mai trudng thich hop cam wng tao ré cua cay in vitro 1a MS b sung IBA 0,5
mg L™ va MS ¢6 bd sung o-NAA 0,7 mg Lt (Hinh 3).

Hinh 3. Cdm ung tao da choi tir doan than va tqo cdy O dau in vitro. A: Cdc doan thdn da dwoc khir tring;
B: Mau cdy trén méi trieong dac; C: MS + saccharose 30 g L + agar 9g L't + BAP 1,5 mg L'!; D: MS +
saccharose 30 g L't + agar 9 g L™ + Kin 1,0 mg L. E: Cam ung tao ré tir choi tai sinh trén méi truong
MS + saccharose 30 g Lt +agar9g L'+ IBAO,5mg L™,

Dé tao sinh khdi cay thude, phuong phap nhan ban v tinh in vitro tr mau cay da duoc phat
trién. Cac doan than mang dbt chira m6 phén sinh duoc str dung lam mau Cay [13], hodc tai sinh
tar mo seo [8], [11]. Déi véi mot s6 loai thudc chi Aconitum, da co6 mot sb két qua nghién cau vé
nudi cay in vitro dugc bao céo. Trong bao céo cua Rawat va cs (2013), mot he thong tai sinh in
vitro cua cay Aconitum violaceum da dugc phat trién tir cac doan than mang ddt. Sy cam ung tao
choi dat duoc trén moi truong MS co ban bo sung BAP 0,5 uM va a-NAA 0,1 pM véi ty 1¢ tai
sinh thanh céng khoang 85,43% [10]. Singh va cs (2019) da c6 bao cao dau tién vé viéc nhan
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gidng in vitro cay Aconitum ferox, mot loai cay thubc dang bi de doa tuyét ching & ving
Himalaya. Chop ré A. ferox duoc st dung tao md seo va céc chdi dugc tao ra tir md seo khi
chuyén sang méi truong MS c6 bd sung BAP [11]. Trong nghién ctru cua ching toi, da chdi duoc
tai sinh tir cac doan than mang dét cia cay O dau (A.carmichaelii) trén méi truong MS co ban bd
sung BAP 1,5 mg L (MS + saccharose 30 g L™*+ agar 9 g L™*+ BAP 1,5 mg L), dat trung binh
4,57 chdi/mAu.

3.2. Cdam #ng tao ré to in vitro ¢ ciy O dadu

Cac manh 14, cudng la va doan ré cua cay O dau in vitro dwoc ldy nhiém boi ching A.
rhizogenes ATTC 15834, ket qua cho thay trong 3 loai mau cay, sau 6 tuan doan re co ty I¢ tao re
to cao nhat (80,44% mau ciy) véi P <0,05 (Hinh 4).

90 - 80.44°¢

50 | 42.89°
40 31 112

Manh la Cuong la Doanré

A Ty 1& tao ré to (% méau céy )

Hinh 4. A: Ty I tao ¥é to ciia mdu cdy tir manh 14, cuéng ld va doan ré drge ldy nhiém boi ching A.
rhizogenes ATTC 15834 (OD600 = 0,6 va AS 100 pmol L ) trong 15 phiit va dong nuéi cdy trong 3 ngay.
Cdc thanh doc trén cdc cét thé hién sai so tiéu chudn (SE); cdc s6 trén cdc cét la ty Ié tao ré to (% mau
cay). Cdc chit cdi khdc nhau phia trén cdc cot chi ra sw khdc biét cé y nghia thong ké (P <0,05) dwoc kiém
tra bang Duncan; n = 30. B: Ré to hinh thanh tir cic manh la; C: RE to hinh thanh tir cuéng ld; D: Ré to
hinh thanh i cdc doan ré.

Khao sat cAc gié tri ODexo (0,2, 0,4, 0,6, 0,8, 1,0) véi AS 100 umol L, thoi gian nhidm khuan
la 15 phat va sau d6 1a ddng nudi cdy trong 3 ngay, két qua di xac dinh dwoc mat do A.
rhizogenes ATTC 15834 thich hop dé tao ré to tir cac doan ré in vitro 12 ODego = 0,6, dat 81,61%
mau cay tao ré to (P <0,05) (Hinh 5).

Nhu véy, diéu kién thich hop cho cam @ng tao ré to & cay O dau tir cac doan ré in vitro théng
qua lay nhiém chang A. rhizogenes ATTC 15834 14 ODsoo = 0,6, thoi gian nhiém la 15 phut sau
d6 dugce ddng nudi cy trong 3 ngay trén MS + saccharose 30 g L + cefotaxime 500 mg L™
dugc bd sung véi 1 AS 00 umol Lt. Hinh 6 md ta tom tit qua trinh cam tng tao ré to va nhan
sinh khéi 2 to.
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Hinh 5. Cam ung tqo ré to tir cdc doan ré in vitro dirgc lay nhiém A. rhizogenes trong thoi gian 6 tuan tgi
gia tri ODeoo = 0,6 va AS 100 umol L-1 trong 15 phiit, dong nudi cdy trong 3 ngay. Cac thanh doc trén cac
cot thé hién sai sé chudn; cc sé trén cac cot 1a ty 1¢ tqo re 1o (% mau Cay) Céc chiz céi khac nhau phia
trén céc cét chi ra sw khac biét ¢6 y nghia thong ké (P <0,05) duwroc kiém tra bang Duncan; n = 30.

Hinh 6. Cam g tao ré to trong méi truong MSO tir cde doan ré ciia cdy O dau in vitro. A: Ré cay O dau

in vitro; B: Cdc doan ré duwoc nhiém chiing A. rhizogenes ATTC 15834 trén méi trwong dong nudi cay; C

Cac dong ré ro sau 6 tuan; D: Ré for 4 tuan nhan sinh khéi trong méi trwong léng chira cefotaxime 500 mg
LL; E: Ré to 6 tuan tuéi trong méi truwong long.

Khao sat méi trudng nhan nudi sinh khéi ré to & trang théi ran, nira long va long trong diéu
kién nudi lic sau 6 tuan cho thay ré to moc trén méi trudng long co sinh khéi cao nhat (3,22 g
khdi luong twoi), tiép theo 1a méi truong nira long (2,26 g khdi lugng twoi) va cudi cing 1a moi
treong ran (1,64 g khdi lwong twoi). So véi khdi lwong ban dau, sau 6 tuan, khéi lwong ré to duoc
tao ra trong méi trudng long, nira long va ran lan luot ting 5,85 1an, 4,11 lan va 2,98 lan. Khoi
luong ré to kho trong méi truong nudi lac long 1a 0,339 g, ddi véi g, & mdi truong béan long la
0,213 g va mbi truong ran chi dat 0,151 g (Bang 3).

Bang 3. Sy tang sinh khoi ré to O dau sau 6 tuan trén méi truong rdn, ban long va long nuéi ldc

M&bi truong Ting sinh khoi ré to sau 6 tuin Khdi lwong ré to
Khoi lwong ré to Khoilwong ré to Ty 1@ ting (lan) sau 6 tuin
ban dau sau 6 tuin (g khoi lwgng kho)
(g khéi lrgng (g khéi lwgng
tuoi) tuoi)
Long 0.55 3.222+0.33 5.85 0.3394+0.013
Ban long 0.55 2.26° +0.02 4.11 0.2138 + 0.006
Rén 0.55 1.64°+ 0.04 2.98 0.151¢ + 0.002

Ghi chd: Cac cha cai khac nhau trong mai cét chi ra su khac bi¢t c6 y nghia thong ké (P <0,05) dueot kiém
tra bang Duncan; n = 30.
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4. Két luan

Trong nghién ctu nay, doan than mang dét 1a vat liéu thich hop cho cam &ng tao da chdi in
vitro & cay O dau. Mbi trudng thich hop cho cam tng da chdi 1a MS + saccharose 30 g L™ + agar
9 g L™ b6 sung BAP 1,5 mg L hoac Kin 1,0 mg L. Méi trudng ra ré thich hop 1a MS bo sung
IBA 0,5 mg L-1 hoiac a-NAA 0,7 mg L. Vit liéu thich hop cho cam ung tao ré to 1a doan ré cua
cay O dau in vitro trén méi truong MS + saccharose 30 g L™ + cefotaxime 500 mg L + AS 100
umol L. Khdi lugng ré to tuwoi cao nhat sau 6 tuan 1a 3,22 g nudi trong mdi truong long & diéu
kién lic, tang gap 5,85 lan so vai khdi lwong ban dau.

Loi cam on
Nghién ctru nay duoc tai trg boi Bo Gido duc va Pao tao thong qua dé tai cap Bo mé sb
B2020-TNA-11. Céc tac gia xin chan thanh cam on su ho trg nay.
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