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MO DAU

Chi sam (Panax) 1a mét trong nhiing chi thyc vat 1am thude déng duge
quan trong, nhd ¢6 cac loai ginsenoside véi nhiéu hoat tinh sinh hoc va gia
tri dugc dung cao, co tac dung lam giam bat stress va mét moi, ngan ngua
130 hoa va tang cuong sinh lyc. Hién nay, Chi sam c6 khoang 20 loai va dudi
loi, phan bé & Pong A, ving Himalaya, Dong Nam A va Bic My.

Hién nay, viéc cham séc sirc khoe bang céach sir dung cac dang thuc
pham ¢6 ngudn gdc thao dugc rat dwoc quan tdm. Tuy nhién, ngudn duoc
liéu quy nay ngoai ty nhién rat it, bai lam dung khai thac qua muac dan dén
bi de doa, va rat nhiéu trong sé d6 mat dan khu phan bd, dan dén sé& bi tuyét
chung trong twong lai khong xa. Ngoai ra, viéc nhan giéng cac cay duoc liéu
ngoai tu nhién mét rat nhidu thoi gian va phu thudc vao cac didu kién tu
nhién, do d6 khong 6n dinh vé& mat s lwong. Vi vdy, can phai tim ra mot giai
phép vé cdng tac nhan gidng nhanh chéng, tao ra sb luong 16n, va hiéu qua
cho nhiing loai dugc liéu quy.

Vi nhan gidng, trong d6 nudi ciy phoi soma la phuong phap duoc sir
dung thay thé phuong thirc nhan giéng truyén thong von con nhiéu han ché
vi ching cung cdp mét sé lugng cdy gidng 16n trong thoi gian ngdn ma van
giit duoc nhing dic tinh tdt tir cAy me. Phuong phéap nay da thuc hién rat
thanh cong trén mot sb loai thudc chi Panax, nhu: Panax ginseng, Panax
notoginseng, Panax quinquefolius, Panax japonicus, Panax vietnamensis.
Hiéu qua cua qua trinh nudi cay phdi soma phu thudc vao nhiéu yéu té nhu
khtr tring mau cdy, loai mau, dbi turong thuc vat, moi truong va diéu kién
nudi mau. Ngoai ra, phoi soma so cap tiép tuc duoc gia ting sinh khéi thong
qua c&c chu ky hinh thanh phéi soma thir cp lap lai, tir d6 nang cao hiéu qua
ctia qué trinh vi nhan gidng. Bén canh do, ciy con duoc chuyén tir diéu kién
in vitro ra ex vitro co ty 1¢ song sét rat thap do chiing cé hé ré& phat trién kém.
Mot sé két qua dat dugc tir nghién ctiu hinh thanh cac than ré/ca in vitro ¢



P. vietnamensis, P. ginseng va P. quinquefolius va P. ginseng da gitap cay
thich nghi ¢ giai doan vuon vom.

O Viét Nam, sam Lang Bian (Panax vietnamensis var. langbianensis)
14 mot thir méi duoc phat hién va céng bd nam 2016, chi ¢ phan bd & ving
ndi Langbian thuc huyén Lac Duong, tinh Lam Dong va Hon Nga (Pam
R6Ng). Sam Lang Bian c6 kich thudc quan thé nho, sé lwong cé thé it va phan
bd rai rac, da dang di truyén giam. Nguyén nhan la do viéc khai théc triét dé
ctia ngudi dan ban dia dung 1am thudc va thuong mai héa. Do do, viéc bao
ton va phat trién loai thyc vat co gié tri va quy hiém nay can duoc trién khai.
Tir khi dugc phét hién cho dén nay, chwa c6 tai liéu nao ghi nhan vé vi nhan
gidng sam Lang Bian.

Xuit phéat tir nhitng van dé trén, dé tai Nghién ciru quéa trinh phét
sinh phdi soma s&m Lang Bian (Panax vietnamensis var. langbianensis)
dugc thuc hién thong qua viéc nghién cau céc yéu té anh huong dén qua
trinh phat sinh phoi soma ciing nhu sinh truong tiép theo, va tir &6 gép phan
vi nhan giéng sdm Lang Bian phuc vu cho cong tac gay trdng, bao ton va
phat trién.

Muc tiéu caa deé tai:

Muc tiéu nghién ctru cua dé tai 1a xac dinh dugc mot sé yéu tb moi
truong thich hop cho qua trinh phat sinh phoi soma so cip va thir cip ciing
nhu tao duoc than ré sim Lang Bian in vitro c6 tich liiy saponin, v&i C4c noi
dung cu thé nhu sau: (1) Tao dwgc ngudn mau in vitro ban dau 1am ngudn
vat liéu cho nhitng nghién cuu phat sinh phdi soma. (2) Phat sinh va nhan
nhanh phoi soma so cap tir cic mau cay 16p mong. (3) Phét sinh va nhan
nhanh phéi soma thir cip tir ngudn phoi soma so cap. (4) Tao duoc than ré
sam Lang Bian in vitro c6 tich 1ty saponin.

Nhirng déng gép méi cia luan an: (1) Dé tai da st dung AgNPs khir
tring mau than ré sam Lang Bian dé tao ngudn mau ban dau cho nghién ctu
qua trinh phét sinh phdi soma sdm Lang Bian in vitro. AgNP lam giam hoac



loai bo ngudn gay nhiém than ré sim Lang Bian va anh huong tich cuc dén
qua trinh phat sinh phdi soma ciia mau ciy. (2) Dé tai danh gia dugc mot sb
yéu to tac dong dén qua trinh phat sinh phdi soma so cap st dung k¥ thuat
TCL. Phéi so cap la ngudn vat liéu sir dung cho phat sinh phéi thi cip nham
nang cao hiéu qua cua qua trinh nhan giéng. (3) Pé tai da tao dugc cay con
c6 nguon gdc tir phdi soma thir cap voi sy hinh thanh than ré va tich liy
saponin in vitro, tir d, c6 thé chii dong dugc ngudn cdy gidng phuc vu cho
cong tac bao ton va phat trién.

Céu tric caa luan &n: Luan an bao gom 5 phan chinh: Phan Mé dau,
Chuong 1: Téng quan nghién cizu, Chuong 2: Vat liéu, ngi dung va phwong
phap nghién cizu; Chuong 3: Két qua va thdo lugn va phan Két lugn va kién
ngh;.

CHUONG 1 TONG QUAN NGHIEN CUU

Noi dung phan tong quan tai liéu bao gom: (1) Tong quan vé chi
Panax va Panax vietnamensis var langbianensis; (2) Su phat sinh phdi soma
so cap va thir cap; (3) Ky thuat 16p té bao mong (TCL); (4) Vai tro cia nano
bac trong khtr tring va phat sinh hinh thai.

CHUONG 2. NOI DUNG, VAT LIEU VA PHUONG PHAP

NGHIEN CcUU

2.1. Vat liéu nghién cau

Trong noi dung 1, mau than ré cua cdy saim Lang Bian duoc thu thap
tir ving nti Lang Biang (Lam Ddng, Viét Nam) duoc sir dung lam ngudn vat
liéu ban dau. Trong noi dung 2, cac mau l4, cudng I cua cay sim Lang Bian
in vitro 12 tuan tudi duoc st dung dé bé tri cac thi nghiém phat sinh hinh
thai, tao phdi soma so cap. Trong ndi dung 3, cac phdi soma dang hinh thiy
16i duoc sir dung dé b tri céc thi nghiém phat sinh phoi soma thir cap. Trong
noi dung 4, cac phdi soma dang 14 mam dugc st dung b tri cac thi nghiém
tao cy hoan chinh in vitro. Cac mau ciy trong tirng thi nghiém dugc mo ta
cu thé trong phan phwong phap nghién ciu.



2.2. N§i dung nghién ciu

Ndi dung 1: Tao ngudn mau in vitro.

Néi dung 2: Phéat sinh phoi soma so cap théng qua nudi cay TCL

Néi dung 3: Phét sinh phdi soma tht cap

Néi dung 4: Tao cay sam tir ph6i soma thir cap va xac dinh ham luong

saponin tich 1y trong cay sam Lang Bian in vitro

2.3. Phuwong phap nghién ciu
2.3.1. Phwong phép bé tri thi nghiém
2.3.1.1. Ngi dung 1: Tgo nguon mau in vitro

e Thi nghiém 1: Nghién ctru anh hudng cua AgNPs trong khu tring
bé mat mau than ré va sinh truong tiép theo

Mau than ré dugc xir Iy so bo va khir tring bang AgNPs & cac nong
d6 (0,075: 0,100; 0,125; 0,150 va 0,200%) trong 30 pht. Tiép theo do, mAu
ciy duoc cit thanh nhitng mau kich thudce 0,5 cm x 0,5 cm; d6 day 0,1 cm
va cdy trén méi trudng MS bé sung 1 mg/L 2,4-D; 0,2 mg/L TDZ, 30 g/L
sucrose, 8,0 g/L agar. Nhitng cum md seo 8 tuan tudi c6 nguon gdc tir mau
than ré khu tring bé mat vai AgNPs cat thanh nhitng mau kich thudc 0,5 cm
x 0,5 cm va ciy chuyén sang mdi tredng SH bd sung 2,0 mg/L BA, 50 g/L
sucrose dé nghién ctru su hinh thanh chdi bét dinh

e Thi nghiém 2: Nghién ctru anh huong caa cytokinin dén sy nhan
nhanh chéi in vitro

Céc chdi sdm Lang Bian in vitro (1 cm) dugc ciy trong méi truong
SH c6 b sung BA (0; 0,5; 1,0; 1,5; 2,0 mg/L) hozc kinetin (0; 0,5; 1,0; 1,5;
2,0 mg/L) dé nghién ciru sy nhan nhanh chdi.
2.3.1.2. Ngi dung 2: Phét sinh phdi soma théng qua nudi cay TCL

e Thi nghiém 3: Nghién citu anh huong cia auxin dén sy phét sinh
phdi soma so cap tir cac mau L-tTCL hodc P-ITCL

Mau L-tTCL hoic P-ITCL dugc thu nhan tir chdi sam Lang bian in
vitro 12 tuan tudi ¢ ngudn goc tir mau than ré. Mai chdi sam Lang Bian gom
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¢6 5 mau Ia (5 mm x 10 mm: rong x dai) va 1 cubng 14 (1 mm x 30 mm: day
x dai). M&i mau 14 (L) duoc cit 16p mong theo chiéu ngang thanh 10 miu L-
tTCL (kich thuéc: 1 mm x 5 mm). Mau cubng 14 duoc cat thanh 3 mau (kich
thudc 1 mm x 10 mm). Sau d6, mdi mau cudng 1a (P) dwoc cat I6p mong
theo chiéu doc (P-ITCL) thanh 2 mau (kich thuéc P-ITCL: 0,5 mm x 10 mm).

Céc mau LtTCL hodc P-ITCL duoc ciy trong mdi trudng MS bo sung
30 g/L sucrose va 8,0 g/L agar va 2,4-D (0,5; 1,0; 1,5; 2,0 mg/L) hoac NAA
hoic IBA (1,0; 3,0; 5,0; 7,0; 9,0 mg/L) d& nghién ctru su phét sinh phdi soma
SO cap.

¢ Thi nghiém 4: Nghién cttu anh hwéng cta proline, glutamine hoac
spermidine dén su phét sinh phdi soma so c4p tir caéc mau L-tTCL va P-ITCL

Céc miu LtTCL hoic P-ITCL dugc cit twong tu thi nghiém 3, sau do,
ciy trén moi trudng MS bd sung chat didu hoa sinh trudng thuc vat & ndng
d6 thich hop nhat ghi nhan duoc tir thi nghiém 3 két hop véi proline (100;
200; 300; 400 mg/L) hoac glutamine (146; 438; 730; 1022 mg/L) hoic
spermidine (1,5; 7,5; 15 va 30 mg/L) dé nghién ctru su phat sinh phdi soma
SO cap.
2.3.1.3. Ngi dung 3: Phét sinh phdi soma thi cdp

e Thi nghiém 5: Nghién cttu anh huéng cua méi trudng khoang dén
su phét sinh phdi soma tht cap

Céc phdi soma & dang thiy 16i (1,5 mm) duoc nudi ciy trén cac moi
truong khoang SH; MS; % MS; WPM va Gamborg B5 b sung 1,0 mg/L 2,4-
D, 30 g/L sucrose va 8,0 g/L agar dé nghién ctru su phét sinh ph6i soma thir
cap.

e Thi nghiém 6: Nghién cttu anh huéng ctia ham luong duong dén sy
phét sinh phoi soma thir cap

Céc phoi soma & dang thay 16i (1,5 mm) duoc nudi cay trén cac moi
truong khoang tt nhat thu duoc tir thi nghiém 5 ¢ bé sung bd sung 1,0 mg/L



2,4-D, 8,0 g/L agar va duong sucrose & cac ham lugng (0; 10; 20; 30; 40; 50
g/L).

e Thi nghiém 7: Nghién ctru anh huong cua ham luong nudce dira dén
su phét sinh phoi soma thir cap

Céc phdi soma & dang thiy 16i (1,5 mm) duoc nudi ciy trén cac moi
truong khoang tot nhat thu duoc tir thi nghiém 5, duong sucrose ¢ ham lugng
t6t nhét thu duoc tir thi nghiém 6, bd sung 1,0 mg/L 2,4-D, 8,0 g/L agar, va
ham luong nudc dira (0; 5; 10; 15; 20; 30 %).
2.3.1.4. Ngi dung 4: Tqo cay sam tir phdi soma thit cdp va xdc dinh ham
lwong saponin tich liy trong cdy sam Lang Bian in vitro

e Thi nghiém 8: Tao cay sam tir phdi soma thir cip va xac dinh ham
lugng saponin tich lily trong cay saim Lang Bian in vitro

Phdi soma thir cap & giai doan ¢d 14 mam (1,5 mm) va chdi bat dinh
(1,5 cm) dugc nudi trong méi trudng SH bd sung 0,5 mg/L BA, 0,5 mg/L
NAA, 30 g/L sucrose, 1,0 g/L than hoat tinh va 8,0 g/L agar dé nghién cau
su sinh trudng va tao than ré/ré bat dinh.

e Thi nghiém 9: Sy sinh truéng tiép theo cua phoi soma sam Lang
Bian trong méi truong cd AgNPs

Phoi soma thir cip & dang cdy mam (1,5 cm) dwoc nudi cay trong moi
truong SH ¢6 bd sung 0,5 mg/L BA, 0,5 mg/L NAA, 30 g/L sucrose, 1,0 g/L
than hoat tinh 8,0 g/L agar va 1,2 mg/L AgNPs dé nghién ctu kha ning ting
truong va tao than ré. Méi truong tuong tu nhung khong bod sung AgNPs
dugc sir dung lam di ching.
2.4. Quan sat hinh thai giai phau

Cac mau phdi soma & cac giai doan phat trién khac nhau duoc cit,

nhuém mau va quan sét trén kinh hién vi quang hoc theo phuong phap cua
Peterson (2008).
2.5. Xac dinh cac chi tiéu theo doi
2.5.1. Xdc dinh c&c chi tiéu phat sinh hinh thdi va tang truwéng



2.5.2. Xdc dinh hogt tinh enzyme chéng oxy héa bang phwong phap quang
phé tir ngogi kha kién (UV-vis)

Hoat tinh enzyme chéng oxy hoa (SOD, CAT va APX) duoc xéac dinh
sau 12 tuan nudi cay.
2.5.3. Dinh lwong hormone ndi sinh bang sdc ky léng siéu hiéu ning

Ham lugng cac hormone (ZEA, kinetin, 2iP, mT, IAA, GAs;, ABA,
SA va MEL) ciia mau I4, cudng 14, mau I4, cudng 14 trong giai doan cam tng,
mo seo c6 kha ning phat sinh phdi soma, phdi soma hinh cau, phdi soma c6
14 mam duoc xac dinh bang phuong phap UHPLC-UV.
2.5.4. Xdc dinh ham liwong mét sé saponin trong than ré va ré bét dinh cia
cay sdm Lang Bian in vitro

R& bt dinh va than r& cua cay con 20 tuan tudi duoc st dung dé xéac
dinh ham luvong saponin.
2.6. Piéu kién nudi cay

Tt ca cac thi nghiém duoc b tri ngau nhién véi 5 lan lap lai, 30 mau
cho mdi nghiém thirc. Cac mau L-tTCL, P-ITCL, phdi soma duoc dit trong
diéu kién téi hoan toan, do am 55 — 60 %. Cac mau chdi duogc dat trong phong
nudi véi nhiét do phong 25 + 2°C, d6 4m 55 — 60 %, quang chu ky 16
gio/ngay, cudng do anh sang 40 — 45 pmol.m=2.s.
2.7. Xir ly sb ligu

Str dung phan mém Excel 2010 dé phan tich va téng hop cac sb liu
thd thu thap duoc tir cac thi nghiém. St dung phan mém phan tich thong ké
SPSS 16.0 dé xir ly cac sb liéu thu duoc, thuc hién phan tich ANOVA mot
yéu té va &p dung kiém dinh Duncan (Duncan's Multiple Range Test) vai p
< 0,05. Ngoai trir thi nghiém 8 va thi nghiém 9 &p dung kiém dinh T-test.



8

CHUONG 3 KET QUA VA THAO LUAN

3.1. N@i dung 1: Nghién cieu tao nguén miu ban dau
3.1.1. Anh hwong ciia AgNPs trong kha# tring bé méat mdu than ré va sinh
trwéng tiép theo

Két qua ghi nhan cho thay rang AgNPs c6 hiéu qua trong viéc khir
triing bé mat mau cdy va kich thich sy hinh thanh mé seo sau thoi gian 8 tuan
nudi cdy. Khi ndng do AgNPs ting tir 0,075% lén dén 0,200%, ty I¢ mau
nhiém giam tir 76,00% xudng con 25,33%, trong khi ty 1& mau bi hoai tir ting
tir 1,33% I&n 58,67% sau 2 tuan nudi cay. Sau 8 tuan nudi cay, cac mau dugc
xtr ly bé mat bang AgNPs déu thé hién sy cam wng md seo, va ty Ié cam tng
mo seo dat cao nhét 1 49,33% ddi véi mau cy duoc xir Iy bé mat véi 0,150%
AgNPs (Bang 3.1).
Bdng 3.1. Anh huong ciia AgNPs dén kha niang khir tring bé mat va cam
{rng tao mo seo cua mau than ré sam Lang Bian sau 8 tuan nudi cy

Ty 18 mau Ty 18 mau Ty 1& miu séng st
Nong do nhiém (%) hoai tir (%) VA cam @ng tao
AgNPs (%) sau 2 tuan sau 2 tuan mo seo (%)
nudi cay nudi cay sau 8 tuan nudi cay
0,075 76,00 £ 7,612 1,34 £1,23° 22,66 £ 8,96 i
0,100 62,67 + 8,96° 2,68 = 1,64° 34,68 £ 8,69lJ
0,125 54,67 + 3,00° 6,68 £ 4,70° 38,66 £ 5,60lJ
0,150 36,00 £ 5,95°¢ 14,68 + 8.69° 49,34 7,59d
0,200 25,33 +5,57¢ 58,68 + 7,302 16,00 + 3,70u

Ghi chi: Cac char céi khac nhau (a, b, ...) trén cung mét cét chi s sai
khdc ¢6 ¥ nghia thong ké cua cé&c gia tri trung binh véi p < 0,05 (Duncan’s
test)

M© seo cd ngudn gée tir than ré duoc khir tring trong 0,150% AgNP
cho ty 18 tai sinh chdi cao hon khoang 4 1an so véi 0,200% AgNP thé hién



qua ty 1& mau tai sinh chdi (45,33% so véi 12,00%) va s6 chdi (5,20 chdi so
v6i 1,20 chdi twong tng) sau 12 tuan nudi cay. Nhu vay, 0,150 % AgNPs
khéng nhirng cho hiéu qua khir tring mau cao ma con cd tac dung kich thich
mau cay tai sinh choi bat dinh.
3.1.2. Anh hwéng ciia cytokinin dén kha ning nhdn nhanh chéi sam Lang
Bian

Két qua nghién ciru cho thiy BA va kinetin c6 tac dong ro rét dén sy
nhan nhanh chdi sdm Lang Bian. Trong méi trudng ddi chimg khéng ghi
nhan dugc sy Xuat hién cua cac chdi mai. BA ¢ nong d6 1,0 mg/L kich thich
su nhan nhanh chdi sam Lang Bian tét nhat, chdi sinh trudng tot, xanh khoe.

3.2. Ndi dung 2: Phét sinh phéi soma so cap thong qua nudi cay TCL
3.2.1. Anh hwéng ciia auxin dén sy phéat sinh phdi soma se' cap tir cac mau
L-tTCL hogc P-ITCL

E . G AT

Hinh 3.4. Quan sét hinh théi va giai phau trong qué trinh phat sinh phdi soma so cap
sam Lang Bian. A. M0 seo c6 kha nang sinh phoi. B. Sy phét sinh ph6i soma tir mau
cdy L-tTCL sau 12 tuan nudi cay. C. Phdi soma & giai doan hinh cau. D. Phdi soma
& giai doan hinh tim. E. Lat cat doc ciia phoi soma hinh cau phat sinh tir md seo c6
kha ning phat sinh phdi. F. L4t ct doc cua phdi soma c6 14 mam. G. Su hinh thanh
ré bét dinh. H. Sy phat sinh phoi soma so cap tir mau ciy P-ITCL sau 12 tuan nudi
Ce‘iy (Thudc do: 3 mm — A; B; H; Thuéce do: Imm — C; D; E; F; G)
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Bdng 3.3. So sénh hiéu qua phat sinh phdi soma so cap tir mau L-tTCL trong

mdi trudng ¢6 bd sung auxin sau 12 tuan nudi cay

. Néng do MAiu phit sinh C
Auxin N So phoi soma  GCF LrcL
(mg/L) phéi soma (%)

Doi

chirng ) ) )
0,5 19,99 + 7,46f 28,20+ 1,79 5,63 + 2,09

24D 1,0 56,66 + 9,13 35,20 £2,39° 19,90 + 3,06°

’ 15 63,33+ 7,45° 40,40 £2,792 25,70 + 4,25P

2,0 26,66 + 9,13° 6,40 + 1,14 1,70 £ 0,679
1,0 16,66 + 0,00f 13,40 +£2,88" 2,23 +0,48¢
3,0 33,33 £ 0,00% 30,80+2,86° 10,27 +0,95¢

NAA 5,0 80,00 + 7,462 32,80 +1,92¢¢ 26,33 + 3,66"
7,0 86,66 + 7,462 37,80+1,30° 32,73 +2,59°
9,0 - - -
1,0 - - -
3,0 13,33 + 7,45f 21,80+ 3,279  2,80+1,63¢

IBA 5,0 30,00 + 7,46% 25,40 +1,82F 7,63 +2,03¢
7,0 53,33 £ 7,45° 31,00+2,00¢ 16,60 + 3,13¢
9,0 36,53 + 7,53¢ 26,80 £ 1,79 9,80 +2,15°

Ghi chu: Cdc chir cdi khdc nhau (a, b, ...) trén cung mot cot chi sw sai khdc
6 ¥ nghia thong ké ciia cdc gid tri trung binh véi p < 0,05 (Duncan'’s test)

Ty & mau phét sinh phoi soma (100%), sé lwong phdi soma (51,80
phdi/miu) va GCF caa mau P-ITCL (51,80) ¢ nghiém thirc bd sung 1 mg/L
2,4-D cao hon dang ké so vai nghiém thie ddi ching va cac nghiém thirc
khac (Bang 3.4).
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Bdng 3.4. So sénh hiéu qua phat sinh phdi soma so c4p tir mau P-ITCL trong

mdi trudng ¢6 bd sung auxin sau 12 tuan nudi cay

MAiu phat

. Nong do . . e GCF
Auxin (mg/L) sinh phoi S6 phdi soma
g soma (%) PTCeL
Poi
b 0 16,70 + 0,00" 2,00 +0,71" 0,33 +0.12f
chirng
0,5 29,98 + 7,429 2,80+ 0,84" 0,83+ 0,33
24D 1,0 100,00 + 0,00* 51,80 +6,38* 51,80 + 6,382
’ 1,5 70,02 +7,42¢¢ 33,00+2,00¢ 23,16 +3,53°
2,0 53,34+ 7,47¢ 33,40+546° 17,87 +4,07¢
1,0 20,02 +7,429" 16,00 +2,65¢ 3,30 +1,73
3,0 63,33+ 7,45 21,00+2,35" 13,33 +240°
NAA 5,0 89,98 +9,15* 33,00+1,58¢ 29,80+ 4,35°
7,0 60,02 £ 9,15% 43,00+ 3,74> 25,57 + 2,35
9,0 23,34 +9,099 520 +1,79" 1,20 + 0,66
1,0 43,32 +9,15"  21,40+251" 9,40 +2,80°
3,0 79,98+ 7,42° 28,40+3,85° 22,77 +4,12°
IBA 5,0 76,66 £9,09° 38,00+3,67° 28,96 + 2,86°
7,0 70,20 +7,42%¢ 40,40 + 3,21 28,23 + 3,16"
9,0 36,64 +7,479 29,80+ 1,52% 10,93 + 2,29¢

Ghi chu: Cdc chir cdi khdc nhau (a, b, ...) trén cing mot cot chi sw sai khdc
¢6 ¥ nghia thong ké ciia cdc gid tri trung binh véi p < 0,05 (Duncan'’s test)
Ngoai ra, auxin con anh huéng dén hé sb hiéu chinh ting truong cia
hai loai mau cay 4 (L-tTCL) va cudng la (P-ITCL), dat gia tri cao nhat trong
mai truong ¢6 bd sung 7 mg/L NAA (1636,62). Tong hé sb hiéu chinh ting
truong thu duoc tir mot chdi sam Lang Bian, bao gébm L-tTCL (nghiém thirc
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bd sung 7 mg/L NAA) va P-ITCL (nghiém thuc bd sung 1 mg/L 2,4-D), dat
dugc cao nhat 1947,42 sau 12 tuan nudi cay

3.2.2. Anh hwong cia proline, glutamine hodc spermidine dén sw phéat sinh
phdi soma se' cdp tir cac mdu L-tTCL hogc P-ITCL

3.2.2.1. Anh huéng cua glutamine, proline hogc spermidine @én sir phét sinh
phdi soma sor cdp tir mau L-tTCL in vitro

Anh huéng ciia glutamine, proline va spermidine d6i vai sy phét sinh
phdi soma so cap tir cac mau L-tTCL sau 12 tuan nudi cdy duoc ghi nhan
trong Bang 3.6 va Hinh 3.5.

Két qua cho thay viéc bd sung 146 mg/L glutamine hiéu qua cho sy
phat sinh ph6i soma cao hon so vgi nghiém thirc ddi chung va cac nghiém
thirc khac. Tuy nhién, glutamine & ndng d6 cao hon (730 va 1022 mg/L) lam
giam dan hiéu qua phat sinh phdi soma. Bén canh d6, & nghiém thtc ddi
chung ghi nhan chi yéu md seo va phdi soma hinh ciu; trong khi dé, phoi
soma hinh thuay 16i, 12 ngudn nguyén liéu thiét yéu cho cac nghién ciu vé
phat sinh phdi soma thir cip, dwoc hinh thanh trén méi truong bd sung
glutamine. Trong cac nghiém thuc bd sung proline, su phét sinh phdi soma
tir cac mau L-tTCL khong c6 sy cai thién dang ké.

Bén canh do, spermidine ¢ ndng do thap (1,5 - 7,5 mg/L) c6 tac dung
tich cuc dbi voi sy phat sinh phdi soma tir mau L-tTCL, trong khi néng do
cao lai e ché hinh thanh phdi soma (Bang 3.6). Su phat sinh phdi soma tot
nhat & nghiém thirc 1,5 mg/L spermidine (93,32% va 54,20 phdi/mau), phoi
soma chu yéu & giai doan thay 16i va 14 mam (Hinh 3.5). Hé s6 hiéu chinh
tang truong ciing cho két qua tuong tw, GCF cao nhét thu dugc ¢ nghiém
thirc b sung 1,5 mg/L spermidine.
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Bdng 3.6. So sanh hiéu qua phét sinh phdi soma so cap tir mau cay L-tTCL
nudi ciy trong mdi truong c6 bo sung glutamine, proline hozc spermidine

sau 12 tuan nudi cay

n + .. Tylg miuphat , Hinh thai
Nghiém Nong d¢ ) . So phoi soma .
. sinh phoi soma o x phoi
thac (mg/L) (Phoi/ mau)
(%) soma
Déi chimg 0 76,68 +14,88° 33,40+ 4,67° Hinhcau
146 83,34 £ 16,65® 52,20 + 5,26°
438 83,32 +£11,77% 22,60 + 4,67¢
Glutamine N A
730 6002+9,15 1260207 N cal
; . tim va
Ci €
1022 56,68 £ 9,15 10,40 £ 2,07 thiy 161
100 53,34 £ 7,47 21,00 + 4,06°
200 29,98 + 7,42¢ 14,60 + 3,65¢
Proline
300 0,00 + 0,00 0,00 + 0,00¢ -
400 0,00 + 0,00 0,00 + 0,00¢ -
15 93,32+ 9,15 54,20 + 4,442 . .
Hinh cau,
o 75 80,00 +13,92®* 38,60 +£3,43" tjm, thay
Spermidine o
15 60,02 + 9,15° 8,60 + 1,147  10i va cay
mam
30 43,32 £ 14,94% 3,40 +0,89¢ e

Ghi chu: Cac chir cdi khdc nhau (a, b, ...) trén cung mét cét chi si sai khac
¢6 ¥ nghia thong ké cua céc gid tri trung binh véi p < 0,05 (Duncan’s test)
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Hinh 3.5. Phoi soma so cap phat sinh tir mau L-tTCL sdm Lang Bian sau 12
tuan nudi cay (Thude do: 1 mm). A. DBdi chung; B. 146 mg/L glutamine; C.
100 mg/L proline; D. 1,5 mg/L spermidine
3.2.2.2. Anh huong cua glutamine, proline hodc spermidine dén suw phét sinh
phdi soma so' cap tir mau P-ITCL in vitro

Déi vai cac mau P-ITCL, viéc b sung glutamine va proline khong co

hiéu qua tich cuc trong sy phét sinh phdi soma so cap. Ty 1é mau phat sinh
phoi soma (96,66%) ciing nhu sé lwong phdi soma hinh thanh (68,80
phdi/mau) cao nhat dugc ghi nhan khi mau P-ITCL duoc cay trén méi truong
bé sung 1,5 mg/L spermidine (Bang 3.7, Hinh 3.6). Twong tu mau L-tTCL,
P-ITCL cho kha ning tao phdi soma thap nhit khi ting ndng d6 spermidine
b sung 1én dén 30 mg/L. Bén canh do6, hé s6 hiéu chinh ting trudng ciing
cho két qua twong tu, GCF cao nhat thu dugc & nghiém thirc bo sung 1,5
mg/L spermidine.

Hinh 3.6. Phdi soma so cap phét sinh tir mau P-ITCL sdm Lang Bian sau 12
tuan nudi cdy (Thudce do: 1 mm) A. Ddi ching; B. 146 mg/L glutamine; C.

100 mg/L proline; D. 1,5 mg/L spermidine
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Bdng 3.7. So sanh hiéu qua phéat sinh phdi soma so cap tir mau P-ITCL nudi
ciy trong moi truong ¢ bd sung glutamine, proline hozc spermidine sau 12

tuan nudi cay

Ty 1é miu

. s o . Hinh thai
Nghiém Nong d9 phét sinh S6 phdi soma hoi
5 i
thac (mg/L) phéi soma (Phoi/mau) P
soma
(%)
Dbi chimg 0 93,32 +9,15* 54,20+ 4,27° Hinh cau
146 73,34 +9,09° 35,00 + 5,48¢ Hinh céu,
; ) tim,
438 63,36 + 7,47¢ 34,60 + 4,22 o rA:
Glutamine _thay 161
730 53,34 + 7,47% 23,00 + 8,37¢ .
Hinh cau
1022 43,32 + 9,15¢ 18,20 + 5,07¢f
Hinh cau,
100 79,98 + 7,42° 42,00 + 8,60° .
tim
d
Proline 200 73,34 +9,09¢ 29,80 + 6,14
300 60,02 + 9,154 19,60 £ 3,785"  Hinh cau
400 56,68 + 9,154 13,40 + 4,22f
1,5 96,66 + 7,47° 68,80 + 2,952 . N
Hinh cau,
N 7,5 9332+9,15°  60,40%513" im, thay
Spermidine Ar oy
15 79,98 + 7,42° 46,40 + 2,97°¢ 16i va cay
30 76,66+9,09° 1520+311F o

Ghi chu: Cac chir cdi khdc nhau (a, b, ...) trén cung mét cét chi si sai khac

¢6 ¥ nghia thong ké cua céc gid tri trung binh véi p < 0,05 (Duncan’s test)
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3.2.2.3. Anh hurong cuia glutamine, proline hodc spermidine doi véi hoat tinh
cac enzyme chang oxy hoa

Ddi voi mau L-tTCL, hoat tinh cua cac enzyme chéng oxy hoa (SOD,
CAT va APX) trong nghiém thic 1,5 mg/L spermidine cao hon déng ké so
véi nghiém thac 146 mg/L glutamine va 100 mg/L proline. Hoat tinh cua
SOD va CAT trong nghiém thirc b6 sung 146 mg/L glutamine (186,89 U/g,
1145,52 U/g) va 100 mg/L proline (136,46 U/g; 930,22 U/g), thip hon nhiéu
s0 vé6i nghiém thire d6i chirng (238,26 U/g), 1490,09 U/g); tuy nhién, két qua
nguoc lai di duoc ghi nhan di véi hoat tinh APX, proline va glutamine cho
hoat tinh APX cao hon (Bang 3.8).
Bdng 3.8. Anh huong cua glutamine, proline hoic spermidine dén hoat tinh
SOD, CAT va APX trong mau L-tTCL sam Lang Bian sau 12 tuin nudi ciy

Nghiém thirc SOD (U/g) CAT (Ulg) APX (U/g)

Péi chang 238,26+ 3,68°  1490,09 7,35 0,26 + 0,05
146 mg/L Glutamine 186,89+ 1,47° 114552 +3.41° 2,65 + 0,04
100 mg/L Proline 136,46+ 1,270 930,22 +1,280 1,78 +0,04°

1,5 mg/L Spermidine 355,10 + 10,87* 2047,87 +13,76* 3,18 +0,15%

Ghi chu: Cac chir cdi khdc nhau (a, b, ...) trén cung mét cét chi sy sai khac
6 y nghia thong ké cua cac gid tri trung binh véi p < 0,05 (Duncan’s test)

Trong cac mau P-ITCL, viéc bd sung 1,5 mg/L spermidine ciing cho
cac gia tri SOD, CAT va APX cao nhit so véi tat ca cac nghiém thirc con lai.
Tuy nhién, viéc b sung proline hogc glutamine c6 thé ting cuong hoat tinh
ctiia SOD va APX so véi nghiém thie dbi ching (Bang 3.9).
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Bdng 3.9. Anh huong cua glutamine, proline hoic spermidine dén hoat tinh
SOD, CAT va APX trong mau P-ITCL sam Lang Bian sau 12 tuan nudi cay

Nghiém thac SOD (U/g) CAT (Ulg) APX (U/g)

Ddi chimng 120,56 + 1,31%  1004,57 +2,95° 0,37 + 0,02¢
146 mg/L Glutamine 181,60 +2,73 1183,11+7,39* 2,50 + 0,05°
100 mg/L Proline 151,81+ 1,09° 689,20 + 6,68 1,64 +0,06°
1,5 mg/L Spermidine 208,19 + 2,16* 1794,30 + 16,20° 2,87 + 0,03

Ghi chu: Cdc chir cdi khdc nhau (a, b, ...) trén cung mot cot chi sw sai khdc
6 y nghia thong ké ciia cdc gid tri trung binh véi p < 0,05 (Duncan’s test)
3.2.2.4. Sy bién dong cua cac hormone ngi sinh trong qué trinh phéat sinh
phoi soma

Sy khéc biét rd rét vé ham luong hormone néi sinh di duoc quan sét
thdy & cac giai doan khéac nhau ciia qua trinh phat sinh phdi soma & sam Lang
Bian (Hinh 3.9). Néng d6 CK noi sinh (ZEA, 2iP, kinetin, mT), IAA va GA3
cao nhat trong giai doan cam ung phat sinh phdi soma ¢ ca hai loai mau L-
tTCL va P-ITCL Trong khi d6, cac hormone ndi sinh con lai (MEL, ABA va
SA) khong biéu hién xu huéng bién dong rd rang. Ngoai ra, IAA chi dugc
phét hién ¢ giai doan cam ung phat sinh phdi soma trong ca hai miu cy.
Ddng thoi, sy hién dién va nong do ciia cac hormone noi sinh nay ciing khac
nhau giira mau L-tTCL va P-ITCL. Tuy nhién, sy bién dong ham lwong
hormone noi sinh trong timg giai doan phat sinh phdi soma & cac mau L-
tTCL va P-ITCL sam Lang Bian nhin chung twong tu nhau (ngoai trir GAs).

Tay thudc vao loai mau cdy, ty 16 hormone néi sinh rat khac nhau trong
qué trinh phéat sinh phdi soma (Hinh 3.13). Ty I¢ IAA va MEL/CK, ¢ ca hai
loai miu cdy, dat cao nhat & giai doan cam tmg, sau d6 giam manh & giai
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doan hinh thanh mé seo c6 kha niang phat sinh phdi soma va duy tri 6n dinh
(tang/giam nhe) & cac giai doan phéat sinh phoi soma con lai.
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Hinh 3.9. Su bién dong ham lugng IAA, melatonin, acid gibberellic,
cytokinin, acid abscisic va acid salycilic trong qua trinh phat sinh PSM sam
Lang Bian. L — MAu 14; P — MAu cudng 14; IP — Mau cuéng 14 trong giai doan
cam ung; IL — MAu 14 trong giai doan cam ung; EC — M0 seo ¢6 kha ning
phét sinh phdi soma; GE — Phdi soma hinh cau; CE — Phoi soma c6 &4 mam.



19

A 1AA vd MEL/CKs B ABA/GA3
700 - . 0,0050 0,0044a 0
£ 567 0,0045 0.0039a!

0,0040 0.0036bc
0,0035 0.0031ed 0,0032 e
0,0027de
i 0,0030
0,0024¢
0,0025
0,0020
1,996 i
ol s 1 0,0015
100 - 5 0,0010 -
0224 0,23d 0.24d 042d 041d 919 0,0005 | - PR
i T o000 Ak : 001

P | IP|EC GE‘CE L

EC GE
PITCL P-ITCL L-tTCL
€ ABA/CKs D ABA/MEL
0,50 04l 2,50
045 2,06a
2,00
035
030 -0,26b 0.28b 1,50 |
028 | 123b
020 - 0.18¢ 1,00
015 - < 0,13 0,120 0-14de 9.6 i
g(‘)g [ I I I I 0,50 - m I 030 030¢
0,001 0,001 o | 0,00g ()001, l I
P E CE ‘FC’GF CE L | IL r.c GE | CE
PATCL L-TCL P-ITCL L-TCL
E IAA va MEL/ABA F IAA va MEL/GA3
16,00 - 0,0600 -
13,862 0,0504a
1400 0,0500 |
12,00 +
1000 | 0,0400 -
8,00 - 0,0300 - 0,0255b
6,00 00200 | L0,0188¢ 00178¢
400 + 3,37¢ 3.40c 0,0130d
0,0040f 00091;
,01 !
200 ¢ 081¢ 1-29de 1,534 136 0100 ooow 00037t ooosu
0,00f 0,00f |
0,00 ‘ 0,0000 |
IP |[EC GE|CE L CE w| |GEICE L’IL EC cb’cu
PATCL L-ATCL P-ITCL. L-tTCL

Hinh 3.13. Ty ¢ hormone ndi sinh cia mau 14 va cudng 14 & cac giai doan
khac nhau cua qua trinh phat sinh phdi soma sam Lang Bian

Trong khi d¢, ty 16 ABA/GA; cao nhat & giai doan hinh thanh mo
seo cO kha nang phat sinh phdi soma va giam ¢ giai doan phéi soma hinh
cau. Tuy nhién, & giai doan phoi soma c6 14 mam, ty 1¢ nay tiép tuc giam doi
v6i mau P-ITCL nhung tang 1én ddi véi mau L-tTCL. Ngoai ra, trong giai
doan cam tng, ty 1¢ ABA/ GA; khong dugc quan sat thay trong mau L-tTCL.
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Ty I¢ ABA/CKs, ABA/MEL, IAA va MEL/ABA va IAA va MEL/ GAs tang
dan tir thoi diém nudi cdy dén giai doan cam wng phét sinh phdi soma va
giam dan o cac giai doan tiép theo d6i véi P-ITCL. Trong khi do, ty Ié
ABA/CKs va ABA/MEL tang trong giai doan hinh thanh md s¢o cd kha nang
phat sinh phdi soma, sau d6, 6n dinh hodc ting nhe, va ty 1¢ IAA va
MEL/ABA va IAA va MEL/ GAs giam trong cac giai doan con lai cta qué
trinh phat sinh phoi soma ddi voi mau L-tTCL.
3.3. N@i dung 3: Su phét sinh phdi soma thi cip
3.3.1. Anh hwong ciia ham lwong khodng dén sw phat sinh phdi soma thae
cdp

S6 phdi soma thir cap (39,20 phdi/mau), khbi lugng tuoi (1005,34 mg)
va khéi lugng kho (77,90 mg) cao nhat va chu yéu ¢ dang c6 1a mam dugc
ghi nhan khi mau phoi soma so cdp nudi ciy trén moi truong ¥% MS sau 12
tuan nudi cay (Hinh 3.14). Pay 1a dang phoi soma phu hop dé téi sinh cay

con hoan chinh tir ph6i soma khi ching dwgc cay chuyén sang méi trudng
thich hop.

Hinh 3.14. Sy phét sinh phoi soma thix cap sam Lang Bian. A. Phdi soma so
cap. B. Phdi soma thir cap & giai doan hinh cau c6 ngudn gdc tir phoi soma
so cap. C. Sy tang truong caa phoi soma thir cap. D. Cac giai doan phat trién
ctia phdi soma thir cap. (Thudce do: 1 mm — A, B, C; Thudce do: 2 mm — D)
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3.3.2. Anh hwéng ciia ham lwong dwong dén sw phat sinh phdi soma thir
cip

S6 phdi soma thir cap/mau (47,40 phdi), khdi lugng tuoi (1062,29 mg)
va khéi luong khd (82,77 mg) cao nhat duoc ghi nhan khi phoi soma duoc
nudi cay trén moi trudng ¢ bo sung 40 g/L dudng sau 12 tuan nudi cay.

Ngoai ra, ham luong dudng dugc bd sung vao trong méi trudng nudi
cdy anh huong rat I6n dén sy phat trién tiép theo cua phdi soma thi cap. O
nghiém thtrc dbi ching, phdi soma thir cip dugc hinh thanh chu yéu dang
hinh ciu va can duoc phét trién qua céc giai doan tiép theo dé tao cay hoan
chinh. Trong khi d6, phdi soma thir cip dugc hinh thanh trong mdi trudng
¢6 bd sung 40 g/L dudng cha yéu ¢ cac giai doan hinh thay 16i va c6 1a mam
(79,48%).
3.3.3. Anh hwong ciia ham lwong nwéc diva dén sy phat sinh phdi soma
thee cdp

Sy phét sinh phdi soma tét nhat & nghiém thirc bo sung 15% nudce dira
va giam & nghiém thuc trén 20 — 30%. Phdi soma ¢ giai doan hinh thuy 10i
va ¢ 1a mam chiém ty 1& cao hon so véi giai doan hinh cau va tim & cac
nghiém thirc bd sung nudce dira.
3.4. N$i dung 4: Tao cay tir phdi soma thir cip va tich liiy saponin & cay
sam Lang Bian in vitro
3.4.1. Tao cay tir phdi soma thie cdp

Cac cay con hinh thanh tir phdi soma thir cap va chdi bat dinh sinh

truong tot, khoe manh, 14 ¢6 ban rong, mau xanh dam va khong cé su bét
thudng vé hinh théi sau 20 tuan nudi ciy. Cay con c6 ngudn gdc tir chdi hinh
thanh ré bét dinh, trong khi d6, cay con c6 nguon gbc tir phoi soma thir cap
hinh thanh than ca va ré bat dinh (Hinh 3.18).
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Hinh 3.18. Sy hinh thanh than r& tir phdi soma thir cap sau 20 tuan nudi cay
(Thudce do: 1 cm).
3.4.2. Xdc dinh ham lwong mét sé saponin trong than ré va ré bdt dinh cia
cay sdm Lang Bian in vitro

Két qua phan tich saponin bang phuong phap HPLC cho thdy miu ré
bat dinh va than r& sam Lang Bian in vitro 20 tuan tudi déu cé sy hién dién
ciia Rgl, Rd va Rbl. Trong dé, ham lwong Rgl, Rd, Rb1 va saponin tong sb
& than ré (703,38; 770,67; 174,81 va 1648,86 ng/g) cao hon so véi ré bat
dinh (325,79: 171,08: 4,78 va 501,65 pg/g).
3.4.3. Sw sinh trwong tiép theo cia phodi soma sam Lang Bian trong moi
truong c6 bé sung AgNPs

Két qua nghién ciru cho thiy, AgNPs c6 tac dong tich cuc dén sy hinh
thanh va sinh truéng cua than ré sam Lang Bian. Phdi soma ¢ dang co la
mam duoc cdy chuyén sang méi truong SH ¢ bd sung 0,5 mg/L BA, 0,5
mg/L NAA, 30 g/L sucrose, 1,0 g/L than hoat tinh, 8 g/L agar va 1,2 mg/L
AgNPs cho thay ty ¢ hinh thanh than ré dugc cai thién so véi dbi chang.
Cay con c6 mau xanh dam, ciing cap va phat trién tét.
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Hinh 3.20. So db qua trinh nudi cay phdi soma sam Lang Bian in vitro

KET LUAN VA KIEN NGHI
1. Két luan
Ta0 nguén mau in vitro

Hiéu qua kht tring mau than ré tét nhat trong dung dich AgNPs &
nong do6 0,15%. CAc chdi bat dinh phat sinh tir md seo ¢ ngudn gbc tir mau
than r& duoc nhan nhanh trong méi tredng SH ¢ bd sung 1 mg/L BA, 30
g/L duong sucrose, 8,0 g/L agar.

Phat sinh hinh thai thong qua nudi cay TCL

NAA hoic 2,4-D c6 tac dung tich cuc dén su phét sinh phdi soma so
cAp tir cAc mau TCL vai nong do thich hop nhat ghi nhan duoc lan luot 1a
7,0 mg/L NAA (ddi v6i mau L-tCL) hoic 1,0 mg/L 2,4-D (dbi véi mau P-
ITCL).

Glutamine, proline hoic spermidine déu ¢ anh hudng dén quéa trinh
phét sinh phdi soma so cAp sdm Lang Bian. Trong d6, 1,5 mg/L spermidine
cho hiéu qua phét sinh phdi soma tét nhat déi voi ca hai loai mau L-tTCL va
P-ITCL théng qua viéc tang cudng tong hop cac enzym chdng oxy hoa (APX,
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CAT va SOD). Cac hormone ndi sinh trong tung giai doan cua qua trinh phat
sinh phdi soma so cap sdm Lang Bian c6 sy bién dong. Ham luong CK noi
sinh (ZEA, 2iP, kinetin, mT), IAA va GA; cao nhit trong giai doan cam ung
phat sinh phoi soma so cip ¢ ca hai loai mau cay L-tTCL va P-ITCL. IAA
chi duoc phat hién & giai doan cam mg phat sinh phoi soma so cap trong ca
hai loai mau cdy. Bong thoi, su hién dién va ham lwong cua cac hormone noi
sinh ciing khac nhau giita mau L-tTCL va P-ITCL.
Phét sinh phdi soma ths cdp

Ph6i soma tht cap cha yéu ¢ dang c6 14 mam duoc thu nhan tir nudi
ciy phoi soma so cap dang thity 16i trén méi truong 1/2 MS b sung 1,0 mg/L
2,4-D, 40 g/L duong sucrose va 15 % nudc dira.
Tao cay sam tir phoi soma thee cdp va xdc dinh ham lwong saponin tich liiy
trong cay sdm Lang Bian in vitro

Cay con sam Lang Bian c6 ngudn géc tir phdi soma thir cap nudi cy
trong moi truong SH ¢6 bd sung 0,5 mg/L BA, 0,5 mg/L NAA, 30 g/L
sucrose, 1,0 g/L than hoat tinh, 8,0 g/L agar va 1,2 mg/L AgNPs sinh trudng
khoe manh, 14 to, mé rong, c6 hinh thanh than ré trong diéu kién in vitro,.
Ngoai ra, két qua phan tich saponin cho thdy mau than r& sam Lang Bian in
vitro 20 tuan tudi co sy hién dién cua saponin Rgl, Rd va Rb1.
2. Kién nghi

Nghién ciru da dua ra duoc mot s6 yéu td anh huong dén phét sinh
phoi so cap, thir cip sim Lang Bian; tuy nhién, dé 1am 16 dugc tac dong nay
can phai tiép tuc nghién ctru chuyén sau nhiing bién doi sinh Iy va biéu hién
cua cac gen lién quan.

Tiép tuc nghién ciru danh gia kha ning thich nghi va sinh truéng cua
cay con c6 ngudn gdc tir phdi soma in vitro trong didu kién vuon wom.

Dua trén nhitng két qua nghién cau phéat sinh phdi soma, tiép tuc
nghién cuu va ung dung nhan nhanh phéi soma ¢ quy mé I6n hon véi muc
tiéu dap ng duoc nhu cau cay gidng phuc vu cng tac bao ton va phat trién.



