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- Diém noi bat:
v DAy la nhiig két qua nghién ctru dau tién vé tao md seo va huyén phu
te bao Do van nam (Aquilaria yunnanensis) & Viét Nam.

v' Panh gia dugc anh hudng cua 2,4-D phdi hop véi BAP va TDZ 1én kha
nang tao moé D6 qua nhan (Aquilaria rugosa) & Viét Nam.

v" Panh gid duoc mac do anh hudng cua dudng glucose va sy phéi hop
giita glucose v&i sucrose dén nudi cay huyén phu té bao D6 qua nhan.

- Tém tit: D6 van nam va D6 qua nhin thude ho Thymelaeaceae, c6 gid tri kinh
té cao nhung dang b1 de doa ngoai tu nhién. Nghlen ctru ndy dugc tién hanh nham th1et
1ap quy trinh nudi cay mb seo va huyen phil t& bao hai loai D6 trén. Vit lidu nudi cay la
14 ctia cdy mam in vitro hai thang tudi. 2,4-Dichlorophenoxyacetic (2,4-D) ¢ ndng do
0-4 mg/L duoc sir dung riéng 1¢ hodc két hop vai 0,5-1,5 mg/L 6-benzylaminopurine
(BAP) hoic 0,2-0,8 mg/L Thidiazuron (TDZ) dé danh gia kha ning cam tmg va nhan
sinh khéi mé seo. Hai loai duong glucose va sucrose voi ham lugng 30-50 g/L dugc
ding cho nudi cay huyén phu té bao. Két qua cho thay, su két hop gitta 2,4-D véi BAP
hodc TDZ cho hiéu qua cam tmg md seo tot hon 2,4-D riéng 1¢. M6i trudng Murashige
and Skoog (MS) ¢6 chira 3 mg/L 2,4-D + 0,8 mg/L TDZ 14 thich hop nhit dé cam tmg
mo seo hai loai D6. M6 seo tiép tuc dugc nhan nudi va sinh trudng t6t trén moi truong
¢6 bd sung 2 mg/L 2,4-D véi 0,8 mg/L TDZ (D6 van nam) hodc véi 0,6 mg/L TDZ (D6
quéa nhan). Sy két hop giira glucose va sucrose cho hiéu qua tot hon dbi véi huyén phu
té bao so voi st dung hai loai duong don le. M6i trudng t6i uru cho nudi cay huyén phu
té bao hai loai D6 1a MS ¢6 bd sung 20 g/L glucose, 20 g/L sucrose, 2 mg/L 2,4-D va
0,8 mg/L TDZ. Ket qua nay co thé 1am co sé cho nhimg nghién ctru tao tinh dau tram
in vitro tir nudi ciy té bao hai loai D6 van nam va D6 quéa nhan.

- Tir khoa: D6 van nam, D6 qua nhdan, mé seo, huyén phu té bao, 2,4-D, TDZ.
1. PAT VAN PE

D6 van nam (4. yunnanensis) 1a mot loai dc hiru cua Trung Qudc, c6 kha
nang tao tram quy c6 gi tri kinh té va dugc liéu cao, hién dang bi de doa va duoc liét
ké trong Sach B6 IUCN [1, 2]. D6 van nam la loai méi dugce ghi nhan ¢ Viét Nam,
vao nam 2019 trong cac khu rimg tu nhién tai Khu Bao ton Thién nhién Pong Son Ky
Thuong tinh Quang Ninh & do cao tir 400 dén 480 m voi s it ca thé truong thanh [3].
D6 qua nhin (4. rugosa) 1an dau tién dugc phat hién tai huyén Sa Thay, tinh Kontum
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vao nam 2005 [4]. Loai c6 nguy co tuyét chung ngoai ty nhién do s6 lugng ca thé it,
mdi truong sdng bi xAm pham. Tuy nhién, nhitng nim gan ddy D6 qua nhan di dugc
gdy trong tai mot sb ho gia dinh & tinh Kontum. Chiing ¢6 kha ning tao trAm voi mui
thom ddc trung, thuong duoc goi la tram huong nti [5].

Céc loai thu¢c chi Aquilaria n6i chung va hai loai D6 van nam va D6 qua nhan
noi riéng ndi tiéng vé kha ning tao trim huong (Agarwood) 1a san phim 14m san ngoai
g0 co gia tri kinh té cao. TrAm hwong thudng dugc sinh ra trong phan gd tai nhimg noi
cdy bi ton thuong [6, 7], né gom tap hop ciia nhidu hop chat thir cap c6 hoat tinh sinh
hoc cao ¢o gia tri trong y hoc. Ngoai ra, tram huong con duoc sir dung 1am nguyén liéu
cho nganh cong nghiép nudc hoa, linh vuc t6n gido & nhiéu nude trén thé gidi [8]. Chinh
vi gi4 tri cao, nén cac loai Aquilaria & Viét Nam da va dang bi khai thac qua mirc dé
tim kiém tram huong, dan dén chiing c6 nguy co tuyét chiing ngoai ty nhién.

Hién nay, vdi sy phat trién vuot bac cua cong nghé sinh hoc, viéc san Xuét cac
san pham thi cép ciia ciy nho nudi cdy sinh khdi mé seo/té bao hodc nudi ciy co quan
da dugc thuc hién thanh cong & nhiéu loai thye vat [9, 10]. Nudi cay mo s¢o co thé
mang lai nhiéu gia tri nhu cung cap vat liéu cho viéc nudi cay huyen phti té bao hodc té
bao don, nghién ciru c4u tao hinh thai va sinh 1y, tao ra cac dong té bao soma ¢ gia tri
cung nhu tong hop cac hop chat thir cap {11, 12]. Déi véi chi Aquilaria, nghién ciu
nuoi cay mo seo, huyén phu té bao hay ré bét dinh di dwoc nghién ctru thanh cong &
mot sO loai nhu A. crassna, A. malaccensis, A. sinensis, A. agallocha, A. rugosa vabude
dau c6 ung dung trong viéc tong hop cic san pham thir cip tir huyén phu té bao [2, 5,
11-24]. Kha ning tao md seo va huyén phu té bao cia cac loai 1a rit khac nhau, nén
viéc nghién ciru tao md seo, huyén phu té bao cho loai D6 van nam va D6 qué nhin 1a
rat can thiét. Vi vay, muc dich cua nghién ctru nay la thiét 1ap mot diéu kién nudi cdy
mo seo va huyén phu té bao hiéu qua gop phan tao co sé cho nhiing nghién ctru ting
cudng tong hop cac hop chat thir cap & cac loai D6 van nam va D6 qua nhén in vitro.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat li¢u

Hat cua loai D6 van nam va D6 qua nhin duge thu nhén lan luot tai Quang Ninh
va Kontum vao thang 6 nam 2022 duoc gieo trong moéi tredng Murashige and Skoog

(MS) c6 bd sung 20 g/L sucrose, 7 g/L agar. Nhitng 14 khée manh cia cdy mam 2
thang tudi duoc sir dung lam vat liéu cam trng mo seo.

MGéi truong nudi cay: Méi truong MS 1a méi trudng nudi cdy co ban. MS va cac
chat diéu hoa sinh truéng st dung trong nghién ctru duwgc mua tir hing Duchefa
Biochemie (Netherlands). T4t ca cac méi trudng nudi cdy duge chinh pH = 5,7+0,1
va duoc khir truing ¢ 121°C trong 20 pht.

2.2. Phuwong phap nghién ciru
Cam tng va nhan nhanh mo seo
Anh huéng ciia chit diéu hoa sinh truéng dén khi ning cim iing mé seo

Chét diéu hoa sinh truong 2,4-D (0-4 mg/L) riéng 1¢ hodic két hop v6i BAP (0,5-
1,5 mg/L) hoac TDZ (0,2-0,8 mg/L) dugc bd sung vao moi truong MS chira 30 g/L
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sucrose, 7g/L agar dugc sir dung dé danh gia kha nang cam tng mé seo tir 12 in vitro
cua hai loai D6 van nam va D6 qua nhan. Cac manh 1a c6 kich thude khoang 1 cm?
dugc dat vao cac moi truong thi nghiém, ty 1& % mau tao mo s¢o, trong luong tuoi
mod seo/méu va dic diém ctia md seo duoc ghi nhan sau 8 tudn nudi ciy.

Anh huéng ciia chit diéu hoa sinh trwéng dén kha nang nhan nhanh mé seo

Céc khdi mé seo ctia hai loai D6 van nam va D6 qua nhén c6 kich thude ¢ 0,3 cm
hinh thanh tir méi trudng cam tng mé seo trén dugc ciy chuyén sang moi truong nhan
nhanh mé seo. Mbi truong thi nghiém gém MS c6 chira 2,4-D tir 2-3 mg/L két hop voi
BAP c6 nong d6 0,5-1,5 mg/L hodc TDZ & ndng d6 0,2-0,8 mg/L, 30 g/L sucrose va 7 g/L
agar. Két qua dugc danh gia sau 8 tudn nudi cdy théng qua cac tiéu chi khéi luong tuoi
mo seo/mau, khdi luong khoé mo s¢o, chi s sinh trudng mo seo va dac diém cua mé seo.

Tao huyén phu té bao D6 van nam va Dé qua nhiin

Anh hwéng ciia chit diéu hoa sinh truéng dén kha ning tao huyén phii té bao

Céc chét diéu hoa sinh truong 2,4-D, IAA, IBA va NAA & n6ng d6 2 mg/L lan luot
két hop véi 0,8 mg/L TDZ dugc dung dé danh gia kha nang tao huyén phi D6 van nam
va D6 qué nhin. Cac t6 hop chat diéu hoa sinh truong duge bo sung vao méi trudng MS
c6 chira 40 g/L sucrose. Lugng mo seo ban dau duoc su dung cho viéc hinh thanh huyen
phti 12 2 g mé seo xdp. M6 seo dugc nudi trong cac binh tam giac 250 ml ¢ chira 100 ml
dung dich méi truong, trong diéu kién toi ¢ nhiét do 26 + 2°C voi ché @6 lic 100
vong/phut. Két qua duoc danh gia ¢ ngay thir 20 dwa trén cac chi tiéu Ve khdi luong tuoi,
khi lugng kho, chi s sinh truong (GI) va déc diém cua huyén phu té bao. Té bao dugc
thu nhan bang cach loc dich huyén phu té bao qua gidy loc Whatman s6 1 va dem can dé
c6 khoi luong tuoi. Khéi lugng khd ciia mo seo dugc xac dinh bang cach: toan b sinh
khéi twoi dugc siy & 50°C sau 48 gio. GI =(Wf-Wi)/Wi. Trong d6: Wf1a khéi lwong tuoi
cubi cung tai thoi diém thu hoach, Wi la khdi luong té bao nudi céy ban dau.

Anh huéng ciia glucose va sucrose dén huyén phi té béo

Mbi truong MS ¢6 chira to hop chét didu hoa sinh trudng thich hop nhat & thi nghiém
trén gom 2 mg/L 2,4-D két hop v6i 0,8 mg/L TDZ va duoc bd sung thém 30-50 g/L dudng
sucrose hodc 30 - 50 g/L glucose dugc st dung dé danh gia anh huong cia ham lugng va loai
duong dén kha ning sinh trudng cla t& bao A. yunnanensis va A. rugosa. Vit liéu nuéi cay
ban dau 14 2 g mo seo xp. Két qua thi nghlem duogc ghi nhan sau 20 ngay nu01 cy qua cac
tiéu chi khéi luong tuoi, khdi luong kho, chi sb sinh truong va dic diém cua té bao huyén phu.

Céc thi nghiém duoc nudi trong diéu kién thiéu anh sang & 26 + 1°C.
Thu thip va xie Iy sé ligu
Tt ca cac thi nghiém duoc thuc hién lap lai 3 lan, mdi 1an 30 mau. Két qua thi

nghiém dugc phan tich Ducan’s test bang phan mém spss version 20 vé1 muc xac suét co
y nghia p < 0,05, cac biéu do s6 liéu duoc xdy dung bang phan mém Excel.

3. KET QUA
3.1. Cam tng tao m6 seo D6 vin nam va D6 qua nhin
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Trong thi nghiém nay, chat diéu hoa sinh truong 2,4-D dugc st dung mot cach
riéng 1¢ hodc két hop voi BAP hodc TDZ dé danh gia kha ning cam tmg md seo cua
hai loai D6 van nam va D6 qua nhan tir mau 14 in vitro. Két qua cho thiy, tat ca cac
mau trong cong thirc dbi chimg (khong chira chat diéu hoa sinh truong) khong c6 kha
nang tao md se¢o, trong khi & cac cong thuc con lai 100% s6 mau tao mo seo. Mt
khac, mot diém chung giita hai loai 1 & cac cong thic st dung 2,4-D mot cach riéng
1¢ & néng d6 1 mg/L 2,4-D (khéi luong tuoi mo seo dat 311,02 mg & D6 van nam va
325,57 mg & D6 qua nhin sau 8 tudn cam @ng) - hiéu qua tao mo seo kém hon cac
cong thirc co6 nong do cao hon. Tuy nhién, khi ting 1én 3-4 mg/L 2,4-D két qua tao
mo seo lai khong cé nhiéu khéc biét so véi cong thic 2 mg/L 2,4-D (dat 360,97 mg &
D6 van nam, 366,11 mg & D6 qua nhin). Didu nay cho thay ndng do 2,4-D thap hay
cao qua déu cho hiéu qua tao mé seo khong cao va ndng do 2,4-D thich hop cho cam
g tao mo seo tir 1a D6 van nam va D6 qua nhin 1a tir 2-3 mg/L. Khi két hop giira
2,4-D ¢ ndng d6 2 hodc 3 mg/L v6i BAP tir 0,5-1,5 mg/L cho thay & ca hai loai t hop
2mg/L 2,4-D két hop vai 0,5 mg/L BAP cho kha ning tao mo seo cao nhatvéi 415,16
mg md seo/mau 14 & D6 van nam va 417,23 mg/mau 14 & D6 qua nhan.

Tuong tu, két qua ghi nhan duogc & cic cong thirc 2,4-D (2 hodc 3 mg/L) ket hop
lan luot v6i TDZ kha nang tao mo s¢o ¢ hai loai Do déu tang 1én khi ting ndng do
TDZ. O D6 van nam to hop 3 mg/L 2,4-D véi 0,8 mg/L TDZ cho kha ning tao mo
seo tot nhat (426,61 mg mo seo/mau 14) trong khi & D6 qua nhin ghi nhan hai to hop
2mg/L 2,4-D két hop 0,8 mg/L TDZ (cho 419,68 mg md seo/mau 14) va 3 mg/L 2,4-
D két hop véi 0,8 mg/L TDZ (cho 429,28 mg m6 seo/mau 13) (hinh 01). Cac t6 hop
nay khi so véi to hop t6t nhat khi két hop véi BAP déu cho két qua tét hon.

Khi so sanh vé ddc diém hinh thai cia mé seo cho théy: 6 nhimg cong thire s dung
don 1¢ 2,4-D mo seo thu nhan duoc thudng c6 mau hoi trang va chic hon. O ‘nhing
cong thic phdi hop chat diéu hoa sinh trudng ghi nhan mo seo mau kem va XOp hon.
Mo seo ctia loai D6 van nam chic hon mé seo D6 qua nhan. Nhu vay, ¢6 thé khang
dinh cong thuc thich hgp nhit dé cam tng tao mo seo v6i hai loai D6 van nam va D6
qua nhan 3 mg/L 2,4-D véi 0,8 mg/L TDZ.

D6 van nam
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Hinh 01. Két qua tac dong ctia chat didu hoa sinh trudng 1én kha ning cam Gmg moé sco
D6 van nam va D6 qua nhan (BC: khong chat diéu hoa sinh truong; D1-D4: 2,4D 1-4
mg/L; D2B0,5 - D2B1,5: 2,4D 2mg/L+BAP 0,5-1,5mg/L; D2T0,2-D2T0,8: 2,4D
2mg/L+TDZ 0,2-0,8 mg/L
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Hinh 02. Mo seo trén cac moi trudng nudi cdy khac nhau ciia D6 van nam (a: DC; b:
D3, ¢: D2B0,5; d: D2B1 va e: D3T0,8) va D6 qua nhan (f: PC; g: D3; h: D2B0,5; i:
D2T0,8 va k: D3T0,8); thude 1 cm.

3.2. Anh huéng chit diéu hoa sinh trwéng dén kha ning nhan nhanh mé seo

Sau khi tao mé seo, viéc nhan sinh khbi mé seo dé cd nguén mo seo tot, du tidu
chuén va s6 luong cho cac thi nghiém tiép theo dong vai trd hét stc quan trong. Sy
Kkét hop cua 2 hodc 3 mg/L 2,4-D véi 0,5-1,5 mg/L BAP hoac 0,2-0,8 mg/L TDZ duoc
dung dé danh gi kha nang nhan nhanh mé seo hai loai D6 van nam va D6 qua nhin.
Két qua phan tich thong ké & ca hai loai cho thay c6 sy khac biét rd rét gitra cac cong
thirc nghién ciru. O loai D6 van nam, trong nhém cong thirc phdi hop gitra 2,4-D va
BAP thi cong thirc 2 mg/L 2,4-D véi 0,5 mg/L BAP (D2B0,5) cho két qua tbt nhét
véi khdi lugng mo s¢o tuoi, mo seo khd va chi s6 GI lan luot 14 6,12 g/mau, 0,41 g va
3,10. Khi phdi két hop giira 2,4-D v6i TDZ cho thay hai t6 hop 2 hodc 3 mg/L 2,4-D
v6i 0,8 mg/L TDZ & cong thire D2T0,8 va D3TO0,8 déu cho cac chi sb nghién ctru cao
vuot trdi so véi cac t6 hop con lai va khong co su khac biét co ¥ nghia giita hai cong
thirc nay. Két qua ghi nhan & hai cong thirc 1 6,61-6,77 g mo seo twoi/mau; 0,44-0,47
g md seo kho/mau va chi s tang trudong 3,41-3,51 (Hinh 03). Tuy nhién, cac khéi mo
s¢o nhén duoc cia loai D6 van nam tuong ddi 1a chic.

Déi vai loai DO qua nhin, cong thire D2B0,5 (2 mg/L 2,4-D va 0,5 mg/L BAP)
cho két qua nhan sinh khdi mé seo tdt nhat dat 6,43 g mod seo tuoi/mau, 0,41 gmod seo
kho/mau va chi sé GI 1a 3,1 so v6i nhom két hop gitta 2,4-D va BAP (D2B0,5-
D3B1,5). Trong khi & cac cong thirc ¢é sy phdi hop giita 2,4-D va TDZ cho thay: khi
giit ¢d dinh nong do 2,4-D ting dan TDZ tir 0,2-0,8 mg/L thi kha ning sinh truong
ctia mo seo tang 1én. Trong d6, cong thirc cho két qua tét nhat 1a D2T0,6 (2 mg/L 2,4-
D két hop v6i 0,6 mg/L TDZ) v6i cac chi s6 thu nhén 1a 7,21 g mo seo twoi/mau, 0,45
g mo seo kho/mau va chi s6 GI 1a 3,81. Cong thirc bo sung 0,8 mg/L TDZ c6 két qua
giam di so v6i & cong thirc TDZ 0,6 mg/L. O céac cong thirc ¢b dinh ndng do 2,4 -D &
murc 3 mg/L cho két qua vé cac chi s6 nghién ctru déu thap hon & cac cong thirc ¢6 nong
d6 TDZ twong tmg khi két hop véi 2 mg/L 2,4-D.
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Hinh 03. Két qua tac dong cila chat diéu hoa sinh trudng 1én sy nhan nhanh mé seo D van nam va
D6 qua nhan (D2B0,5-D2B1,5: 2,4D 2mg/L+BAP 0,5-1,5mg/L; D2T0,2-D2T0,8: 2,4D
2mg/L+TDZ 0,2-0,8 mg/L; D3T0,2-D3T0,8: 2,4D 3mg/L+TDZ 0,2-0,8 mg/L)
3.3. Anh huong ciia chat diéu hoa sinh truéng dén huyén phu té bao
M6 seo dugc nhén duy tri trong moi truong MS c6 chira 2 mg/L 2,4-D + 0,8
mg/LTDZ qua mot so chu ky tré nén x6p (Hinh 04) dugc dung lam nguyén liéu cho

thi nghiém tao huyén phu té bao. O thi nghiém nay, sy t6 hop cua 2 mg/L mdi loai
2,4-D, IBA, NAA va IAA v6i 0,8 mg/L TDZ.

Hinh 04. M6 s¢o D6 van nam (A, miii tén) va D6 qua nhan (B, mdi t€n) lam nguyén
liéu tao huyen phu té bao
Bang 01. Két qua anh huong cta su két hop gitra 2,4D, IAA, IBA va NAA v6i TDZ
dén kha nang tao huyén phu D6 van nam va D6 qua nhan

Loai D6 Khdilugng  Khéi lugng Chisésinh  P2€ diém ciia
NC CTINN  twoitébao  khd té bao . té bao huyén
truéong (GI) |
(4] ® phu
HV1 7,05+0,21°  0,43+0,014*  2,53+0,10° -+
D6 van _HV2 545+0,17°  0,33£0,011° 1,72+0,08° +
nam HV3 6,52+0,31°  0,4+0,021°  2,26+0,15" +HH+
HV4 6,29+0,24°  0,38+0,01®  2,15+0,12° -+
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Sig. 0,0001 0,0001 0,0001
HOQI 7,77£0,19°  0,47+0,01°  2,88+0,09° -
HQ2 6,51£0,14°  04+£0,01°  2.26+0,07° ++

El(liﬁn i o3 6,8+0,15° 0,41£0,01%  2.40+0,08" I
HQ4 6,84+0,12°  0,43£0,02°  2.42+0,06 -
Sig. 0,0001 0,0001 0,0001

Ghi chu: Cac gia tri trong bang la mean £+ SD; Trong cung mot cot, cac chir cdi khdc
nhau biéu thi sy sai khdc vé mdt thong ké c6 y nghia ¢ mikc xdc sudt 95%.(HV1, HQI: 2
mg/L 2,4-D+0,8 mg/L TDZ; HV2, HQ2: 2 mg/L IAA+0,8 mg/L TDZ; HV3, HQ3: 2
mg/L IBA+0,8 mg/L TDZ; HV4, HO4: 2 mg/L NAA+0,8 mg/L TDZ; +++ Huyén phil té
bao mau kem, ++ huyén phii té bao mau trdang, + huyén phit mau hoi ndu)

Két qua phan tich s6 lidu cho thiy & ca hai loai D6 van nam va D6 qua nhan, két
qua ctia cac cong thirc thi nghiém déu thé hién c6 su khac biét nhau rd rét. Biéu nay cho
thiy cac loai auxin duoc sir dung trong thi nghiém nay c6 anh hudng khéc nhau 1én kha
ning sinh truong ciia huyén phi té bao hai loai D6. Cu thé: Cong thire tot nhat dbi voi ca
hai loai 12 sy két hop giita 2 mg/L 2,4-D vé6i 0,8 mg/L TDZ véi cac chi s6 khdi lugng mo
seo tuoi, mo seo khd va chi sd GI lan luot 1a 7,05 g, 0,43 g, 2,53 & D6 van nam va
7,77 g, 0,47 g va 2,88 & D6 qua nhan. Hai to hop IBA va NAA két hop v6i TDZ c6 két
qua tuong dwong nhau & ca hai loai. Trong khi, sy két hop gitra IAA véi TDZ t6 ra kém
hiéu qua nhét dbi voi sy tang trudng ciia huyén phu té bao ciia ca hai loai D6 nghién ctru.

Hinh 05. Huyén phu té bao D6 van nam va Dé qué nhin trong cic moi truong chia
chat diéu hoa sinh trudng khac nhau, thude 1 cm

3.4. Anh huémg ciia glucose va sucrose dén huyén phu té bao

Trong nghién ctru nay, hai loai duong glucose va sucrose dugc sir dung mdt cach
riéng 1& va két hop dé danh gia mtrc do tac dong 1én kha ning ting trudng cta huyén phu
té bao hai loai D6 nghién ctru.

O loai D6 van nam, khi sir dung glucose hodc sucrose riéng 1é tir 30-50 g/Ldéu
ghi nhan két qua ¢ cong thirc co chta 30 g/L hai loai duong nay khéi lwong mé seo
tuoi, kho va chi s6 GI déu thap hon & hai cong thirc chira 40 va 50 g/L. Tuy nhién,
gitra hai cong thue 40 va 50 g/L cta ca hai loai duong lai khong c6 sy khac biét dang
ké. O cac cong thire phdi hop hai loai duong glucose va sucrose voi tong hai loai dat
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30 g/L (20S10G va 10S20G) thu nhan két qua cao hon so véi hai cong thirc 30 g/L
ctia mdi loai duwong. Khi ting ham luong dudng trong cac td hop tir 30S10G-30S20G,
két qua & cac tiéu chi nghién ctru déu ting 1én. Piéu nay cho thiy, sy két hop hai loai
dudng glucose va sucrose 1 thich hop cho nudi cdy huyén phu té bao. Trong do, cong
thirc 20S20G cho két qua & ba chi tiéu theo ddi turong duong voi 30S20G va 20S30G.
Nhu vay, xét nhidu goc do cho thiy cong thire gom 20 g/L sucrose va 20 g/L glucose
1a thich hop cho su tang trudng cia huyen phu té bao loai D6 véan nam voi cdc chi s6
nghién ctru: khéi lwong tuoi té bao, khoi lugng kho va chi sb sinh truong cia té bao
lan luot 12 7,99 g, 0,46 g va 3,0.

DO VAN NAM DO QUA NHAN

50G 20S10G 10S20G 30S10G 10S30G 20S20G 20S30G 30S20G
10G 10S20G 30S10G 10S30G 205206 20306 305206

cde

CRNWALON®®

m Khéi lrong twoi té bao (g) m Khéi luong khé té bao (g) = Chi sé sinh truong (GI)
uKhéi lugng troi té bao (g) = Khdi lwong kho té bao (g) = Chi sé sinh trudng (GI)

Hinh 06. Két qua tic dong cia cac loai dudng 1én kha ning sinh truong cua huyén
phu t€ bao D6 van nam va D6 qua nhan (S=sucrose, G = glucose)

Tuong tu, & loai D6 qua nhin két qua duoc phén tich trong Bang 3.7 cho thiy
gitra cac cong thuc nghién ctru ¢6 anh hudng khac biét nhau ro rét 1én kha nang sinh
truong cua huyén phu té bao D6 qua nhan. Két qua sir dung don 1¢ hai loai duong cho
thay cong thirc 40 g/L glucose hodc sucrose 1a phu hop. Su két hop hai loai duong
trén cling ghi nhan sy ting trudng vuot 1én ciia huyén phu té bao va cong thirc 20S20G
(20 g/L glucose va 20 g/L sucrose) cho két qua tot nhat (8,51 g sinh khdi tuoi té bao,
0,49 g sinh khdi kho va chi sb ting trudng té bao 3,25). Nhu vay, & ca hai loai D6 qua
nhin va D6 van nam sy sinh truéng cua huyén phu té bao dat hiéu qua cao nhét ¢ su
két hop hai loai dudng sucrose va glucose voi ham luong 20 g/L mdi loai.

Hinh 07. Huyén phu té bao & cac moi truong c6 chira luong dudng khac nhau (D6 van
nam: A (30S), B (20S20G); D6 qua nhan: C (20S20G), D (20S30G)); thude 1 cm

4. THAO LUAN

2,4-D 1a chét diéu hoa sinh truong duoc st dung kha phé bién trong tao mod seo
& cac loai thuc vat noi chung va cac loai chi Aquilaria noi riéng [2, 112 16, ye‘l 17].
Nghién ctru trude d6 chi ra rang, mo seo 4. agallocha dugc hinh thanh tot nhat trong
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moi trudng c6 bo sung 4 mg/L 2,4-D [2] hay 9 uM 2,4-D & loai A. malaccensis [13].
Trong nghién ctru nay, 3 mg/L 2,4-D la thich hgp cho tao m6 seo D6 van nam va D6
quéa nhan. Sy két hop giita 2,4-D voi BAP di cho thay hiéu qua tao md seo tot hon so
v6i 2,4-D riéng 1é & mot s loai Aquilaria: 4 mg/L 2,4-D két hop 0,5 mg/L BAP mang
lai hiéu qua tét cho tao mé seo A. malaccensis [17] va A. beccariana [22] hay 22,6
uM 2,4-D két hop véi 4,4 uM BAP. Anh huéng ctia TDZ phdi hop véi 2,4-D 1én kha
ning cam tng mé seo Aquilaria con kha han ché. Nghién ctru nay da ghi nhan 2 mg/L
2.,4-D két hop véi 0,5 mg/L BAP cho két qué tao mo seo tdt & ca hai loai voi khdi
luong twoi mod seo thu nhan dugce sau 8 tudn nudi céy la 415,16 mg ¢ D6 van nam va
417,23 mg & D6 qua nhan. Khi két hop giita 2,4-D véi TDZ, cho thiy 3 mg/L 2,4-D
cung 0,8 mg/L TDZ cho hiéu qua tao mo seo tot nhat véi 426,61 mg va 429,28 mg
mé seo tuoi 1an luot & DO van nam va D6 qua nhan.

Sau cdm ung, mo seo can duogc nudi céy dé tao sinh khdi va chit lugng mo seo
t6t am nguyén liéu cho nghién ctru tiép theo. Nhitng nghién ciru trude do cho thiy,
céc loai Aquilaria khac nhau c6 thé thich hop véi nhitng méi truong tao mé seo khéc
nhau: Nguyen Thi Tho et al. (2021) sir dung méi truong cam ng mé seo tdi wu 14 2
mg/L IBA két hop 1 mg/L BAP dé nhan nudi mé seo loai D6 qua nhin [5], ¢ loai A4.
agallocha mé seo sinh truong tot trong moi trudng c6 bd sung 2 mg/L 2,4-D va 0,5
mg/L BAP [2], mé seo c6 ngudn gdc tir 14 lodi A. malaccensis duoc nhan nudi tbt
phuc vu lam vét liéu nuoi céy huyén phu trong moi truong cé chira 2,3 uM 2,4-D va
2,2 uM BAP [13]. Nghién ctru nay ghi nhén, mo seo loai D6 van nam dugc nhan nudi
thich hop nhat trong méi trudng MS ¢6 bd sung 2 mg/L 2,4-D két hop voi 0,8 mg/L
TDZ va D6 qua nhan 13 MS ¢6 chira 2 mg/L 2,4-D két hop véi 0,6 mg/L TDZ.

Céc loai auxin khac nhau c6 thé ¢6 nhitng tac dong khac nhau 1én qua trinh nuéi
cay huyén phu té bao thuc vat noi chung va Aquilaria néi riéng. O loai 4. beccariana
[22] huyén phu té bao duoc nudi cdy thanh cong trong méi truong c6 bd sung 3 mg/L
NAA + 0,5 mg/L BAP. Moi truong c6 bo sung 2 mg/L NAA + 1 mg/L BA 1a moi
truong thich hop nhat cho huyén phu té bao loai A. sinensis [21]. Huyén phu té bao
D6 qua nhin dugc thiét 1ap thanh cong trong mdi trudng cd bd sung 2 mg/L IBA + 1
mg/L BAP [5]. Tuy nhién, chwa c6 bao céo trude d6 vé anh hudng cua cac loai auxin
két hop v6i TDZ 1én sy nudi cdy huyén phu té bao céc lodi Aquilaria. Két qua cta
nghién ctru ndy cho thiy ca 4 loai auxin (2,4-D, IAA, IBA va NAA) & nong d6 2 mg/L
két hop v6i 0,8 mg/L TDZ déu c6 hiéu qua ddi voi huyén phu t bao hai loai D6 van
nam va D6 qua nhin. Tuy nhién, két qua tSt nhat dugc ghi nhan & t6 hop chat diéu hoa
sinh truéng 2 mg/L 2,4-D véi 0,8 mg/L TDZ.

Trong nudi cay mé té bao thue vat, dudng 1 ngudn cung cap cacbon cho té bao.
Sucrose 1a loai duong dugce st dung rong rai voi ham luong tir 20-50 g/L [25]. Cung
v6i sucrose, glucose ciing di duoc thir nghiém trong nudi cdy huyén phu té bao mot
s6 loai Aquilaria: M6 seo loai A. malaccensis sinh truéng t6t nhit & moi trudng co
chira 3 mg/L NAA, 0,5 mg/L BAP va 40 g/L sucrose [16]; mdi trudng c6 chira 40 g/L
sucrose duoc ghi nhan tét nhat cho su sinh trudng cia té bao huyén phu loai A.
malaccensis [14], A. beccariana [22]; Shashita et al (2014) da tht nghiém 3 loai
dudng sucrose, glucose va frucrose & nong do tir 15-30 g/L trén loai A. malaccensis
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cho két qua 15 g/L sucrose 1a thich hop nhit [18]. Ddi voi hai loai D6 van nam va D6
qua nhan trong nghién ctru nay, 40 g/L sucrose hodc 40 g/L. glucose riéng 1¢ 1a thich
hop cho ting truong té bao huyén phu ciia ca hai loai sinh truong, phat trién va dic
biét khi phéi két hop hai loai duong da ghi nhan 20 g/L sucrose cung voi 20 g/L
glucose 1a tot nhat & ca hai loai D6 nghién ciru.

5. KET LUAN

Mo seo tur 14 hai loai D6 van nam va D6 qua nhan dugc cam tng thanh cong
trén moi trudng MS c6 bo 2,4-D riéng 1¢ hodc két hop voi BAP hodc TDZ. Trong do,
to hop chét diéu hoa sinh truong hiéu qua nhét cho tao mé seo & ca hai loai 1a 3 mg/L
2,4-D + 0,8 mg/L TDZ. M6 se¢o duoc céy chuyén va nhan sinh khdi thanh cong trén
moi truong c6 chira 2 mg/L 2,4-D + 0,8 mg/L TDZ véi loai D6 van nam va 2 mg/L
2,4-D + 0,6 mg/L TDZ v6i loai D6 qua nhan. Moi truong c6 chira 2 mg/L 2,4-D + 0,8
mg/L TDZ + 20 g/L sucrose va 20 g/L glucose 14 thich hop cho su ting sinh ctia huyén
phu té bao cuia ca hai loai D6 van nam va D6 qué nhan.

Loi cam on: Nhom tac gia xin tran trong cam on sy tai tro kinh phi tr Bo
Khoa hoc va Cong nghé (nhiém vu: NVOG-2022/PT.11) cho nghién ciru nay. Chung
16i xin cam on s hé tro tir Vién Cong nghé sinh hoc Lam nghiép, Truong Pai hoc
Ldm nghiép.

Tuyén bo vé dong gép ciia tic gid: Hoang Thi Hang: Thu  thap mau vat, thiét
ké, bo tri thi nghiém; Phiing Thi Tuyen Thu thdp mau vit; Nguyen Thanh Tudn: Thu
thap mau vat; Khuat Thi Hai Ninh: Bé tri thi nghiém, thu thdp so liéu; Nguyén The
Nha: gép y, chinh sia ban thao bai bao Nguyén Thi Tho: b6 tri thi nghiém, xir Iy s6
liéu, chudn bi ban thao goc.

Tuyén bé vé xung dot lgi ich: Nhom tic gia khong cé sw xung dét vé loi ich.
Nghién cvu dwoc tai tro béi Bo Khoa hoc va Cong nghé trong nhiém vu: NVQG-
2022/PT.11.
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ABSTRACT

RESEARCH ON THE CULTURE OF CALLUS AND CELL
SUSPENSION OF AQUILARIA YUNNANENSIS AND AQUILARIA
RUGOSA.

Aquilaria yunnanensis and A. rugosa are two economically valuable species
within the Thymelaeaceae family that are currently threatened in their natural habitats.
This study was conducted to determine optimal conditions for callus induction and
cell suspension culture for both species. Leaves from in vitro 2 -month -old seedlings
were used as explants for callus induction. 2,4-Dichlorophenoxyacetic (2.4-D) at 0-4
mg/L. was applied individually or in combination with 0.5-1.5 mg/L 6-
benzylaminopurine (BAP) or 0.2-0.8 mg/L Thidiazuron (TDZ) to evaluate callus
induction efficiency and multiplication. Glucose and sucrose at 30-50 g/L were used
to test their effects on cell suspension culture. Results demonstrated that combinations
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of 2.4-D with either BAP or TDZ yielded superior callus induction compared to 2.4-D
alone. The most effective medium for callus formation in both A. yunnanensis and A.
rugosa was Murashige & Skoog (MS) supplemented with 3 mg/L 2.4-D + 0.8 mg/L
TDZ. The callus was subsequently propagated and exhibited robust growth on
medium containing 2 mg/L 2.4-D +0.8 mg/L TDZ for A. yunnanensis, and 2 mg/L
2,4-D + 0.6 mg/L. TDZ for A. rugosa. Mixed carbon sources (20 g/L. glucose + 20 g/L
sucrose) significantly outperformed single sugar sources in s upporting cell
suspension culture. The optimal medium for suspension culture of both species was
MS supplemented with 20 g/L glucose + 20 g/L sucrose + 2 mg/L 2,4-D and 0.8 mg/L
TDZ. These findings may provide a foundational protocol for research on the
production of in vitro agarwood essential oil from cell culture in 4. yunnanensis and
A. rugosa.

Tir khoa: Aquilaria yunnanensis, Aquilaria rugosa, callus, cell suspension, 2,4-
D, TDZ
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