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Nghién ctru sy tang truong trong moi
truomg 1ong cia ré to cdy dira can
(Catharanthus roseus (L.) G. Don) duoc
cam tng bang Agrobacterium rhizogenes

Nguyén Nhu Nhirt*?, Bui Vin Lé!

Tém tit — RE to tir ciay dura can dwgc cam ng
bing Agrobacterium rhizogenes 6 tiém _ning ung
dung trong nhiéu linh vue. Pidu kién aé nu01 cay
ting sinh khéi thay doi tuy theo tirng dong re khac
nhau. O diéu klen nudi cay long va lic trong t6i ¢ 25
°C, hai dong ré to VIN002-12 va VIN005-07 ting
trwéng tét trén méi treong Gamborg’B5 ban dim
dic trong khi hai dong VIN072-15 va VINO077-09
phat trién tét hon trén méi trwong White ban dam
diic. Ca bén dong ré to phat trién t6t trong diay pH
ban diu cia mdi trudng 5,7—6,5 va sir dung sucrose
2—5% lam ngudn carbon dé ting trudng. O cac didu
Kkién chon loc, cac dong ré VIN002-12 va VINO77-09
¢6 pha ting trudmg két thiic vao ngay 35 sau khi céy,
hai dong ré to VIN005-07 va VIN072-15 két thic pha
ting truéng vao ngay 28 sau khi cdy. Cac két qua
budc dau nay hoan toan co thé ing dung dé san xuit
sinh khéi ciia bén dong ré to dap @ng cho nhiéu
nghién ctru sau nay.

Tiwr khéa —  Agrobacterium rhizogenes,
Catharanthus roseus, méi trdng 1éng, ré to

1 MO DAU

& to 1a san pham duoc hinh thanh tir t& bao

thuc vat dugc chuyén gene tir plasmid Ri (root

inducing  plasmid) cua vi  khuan
Agrobacterium rhizogenes [27]. Nudi ciy ré to
hién dugc xem nhu mét trong nhitng k¥ thuat quan
trong trong nghién ctu thuc vat [8]. Trong do, ré
to cdy dua can (Catharanthus roseus) da va dang
duoc xem nhu mét trong nhitng md hinh cua nhiéu
nghién ctru co ban quan trong nhu lam sang to cac

Ngay nhdn ban thio: 06-05-2017, ngay chap nhdn dding:
15-05-2018, ngay dang: 10-08-2018

Tac gia: Nguyén Nhu Nhit, Truong Pai hoc Khoa hoc Ty
nhién, PHQG-HCM; Cong ty TNHH Gia Tuong (E-mail:
nhunhutnguyen@yahoo.co.uk)

Bui Van L¢, Truong Pai hoc Khoa hoc Tu nhién, PHQG-
HCM.

con duong sinh tong hop hop chét thir cap, céac
tuong tac cua ré véi moéi trudng ... va cac nghién
ctu tng dung nhu san xuat cac alkaloid chira tri
ung thu, tao giéng cay mai...[10, 30].

Mic du ré to dira can duoc bt dau nghién ciu
tir nhitng nam 1980 [26], cac nghién ciru V& 18 to
cay dira can van khong ngimg dugc bao cao. Mot
trong nhung nguyen nhan hip dan cac nha nghién
ctru 1a mdi dong ré to ¢ dic diém ting truong va
bién dudng khac nhau [17]. Ngoai ra, cay dura can
tai sinh tir ré to c6 nhiéu dic dlem mai la so Vorl
cay bd me tly theo ting dong ré to. Tuy nhién, ré
to cay dua can co tdc do tang truong thip hon so
voi ré to tur nhiéu loai thyc vat khac [30] nén
chding van chwa duoc tng dung vao san xuat & quy
mo I6n. Do d6, muc tiéu cua nghién ciu nay la xac
dinh mot So diéu kién thich hop dé nudi cdy ting
sinh khdi ré to cdy dira can lam ngudn nguyén ligu
cho céc ung dung sau do.

2 VAT LIEU VA PHUONG PHAP

Cic dong ré to

Ba dong ré to VIN002-12, VINO005-07 va
VINO72-15 dugc cam tGng biang chung A.
rhizogenes C18 va dong ré to VIN0O77-09 duoc
cam tng bang chung A. rhizogenes C26 tir cy dira
can do B moén Cong nghé Sinh hoc va chuyén hoa
hop chét (Truong Pai hoc Khoa hoc Tu nhién,
DHQG- HCM) cung cap. Hai dong VIN002-12 va
VIN005-07 dwoc nudi cdy bao quan trén moi
truong thach Gamborg’BS5 (BS5) trong khi hai dong
VIN072-15 va VIN077-09 duoc nudi cay bao quan
trén moi truong thach White (W).
Chuén bi nguén ré to

Ca bén dong r& to dugc ting sinh trén moi
truong thach bang cach nudi ciy nhanh ré to co
chidu dai 2-3 ¢cm (c6 trong luong khoang 0,1-0,2
g) trén moi trudng thach trong dia petri [4]. Hai
dong VINO002-12 va VINO05-07 dugc ting sinh
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trén moi tredong thach B5, hai dong VINO72-15 va
VINO77-09 dugc ting sinh trén moi truong thach
W. U dia ¢ nhiét 6 25°C trong t6i. R& dugc ciy
chuyén sang dia petri chira méi trudng méi sau
mdi 3—4 tuan. Khi dong ré to phat trién day khip
dia thach s& duogc cat thanh nhimng nhanh ré dai
moéi va duge nudi cdy ting sinh ¢ diéu kién tuong
tu. Cac nhanh ré ndy duogc xem 1 cing mét dong
1 ban dau. Viéc nudi cdy ting sinh dugc thuc hién
lién tuc cho dén khi du sé lugng nghién ciru cho
moi dong.
Nubi cdy ré to trén méi truong 16ng

Bén méi truong B5, Murashige va Skoog (MS),
Schenk va Hildebrandt (SH) va W va bén moi
truong co thanh phan khoang ban dam dic (1/2B5,
1/2MS, 1/28H va 1/2W) dugc sir dung dé nuoi cay
cic dong ré to. Cac nhanh ré dwoc cit véi chidu
dai tinh tir vi tri cat dén chop ré dai nhat khoang 4—
5 cm. Sau d6, mot nhanh ré s& duoc céy vao binh
¢6 dung tich 300 mL chira 50 mL mai truong dé
nudi cdy. Mang binh di lic véi toc do 100
vong/phit trong 3 tuan & didu kién téi va 25 °C.
M&i 3 tudn tién hanh cdy chuyén toan bo lugng ré
sang moi truong tuong tu [4].
P4nh gia kha ning ting truéng cia ré to

Sau khi nudi cdy hai thing trong moéi truong
long & cac diéu kién khac nhau (méi trudng co ban
nhu B5, 1/2B5, MS, 1/2MS, SH, 1/2SH, W va
1/2W); pH ban dau cia méi truong thay dbi & cac
muc 5; 5,7, 6; 6,5 va 7; nguf‘)n carbon nhu
fructose, glucose va sucrose; nong do ngudn
carbon thay dbi trong day 1-5%), sinh khdi dugc
thu nhén dé danh gia kha nang téang truong cua bbn
dong ré to. Trong lugng tuoi cua ré ngudn ban dau
duogc xac dinh bang hidu sb trong lugng chai moi
truong long sau va truge khi cay re nguon. Trong
lugng twoi cta ré sau khi nuéi cay dugce xac dinh
béang can tryc tiép sinh khdi ré thu dugc sau khi da
rira voi nude cat va tham kho bang gidy thim.
Trong luong kho cua ré sau khi nuoi ciy duoc Xac
dinh bang cach say kho r& & 60 °C cho dén khi
trong lugng ré con lai khong d6i [1]. Chi sO tang
truong trong luong tuoi (FGL, g/g re ngudn) dugc
tinh bang trong luong  sinh khdi tuwoi cudi
FWr/trong luong sinh khoi tuoi ban dau FW;. Ning
suat sinh khdi kho (Yap, g/g ré nguon) dugc tinh
bang trong lu’(mg sinh khéi kho cudi DWy/trong
lwong sinh khéi tuoi ban ddu FW; [3, 13, 16].
Xir Iy s6 ligu

S6 liéu thu dugc tir két qua cac thi nghiém

dugc xir 1y thong ké bang phan mém SPSS version
20.0 va dugc trinh bay dudi dang s6 trung binh.
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3 KET QUA VA THAO LUAN

Sw phat trién caa ré to trén méi trwong co ban
khéac nhau

Céac moi truong co ban B5, MS, SH va W ¢o
ndng do dam dic va ban dam déc, dang long duge
sir dung dé nudi cay bon dong re to da chon loc.
Sau hai thang nuoi cdy, mot sé truong hop ré
khong phat trién va/hoic bi gdy vun thanh nhiéu
doan. Mot vai truong hop ré khong phét trién tao
ré méi ma chuyen thanh seo. Batra va cong su
(2004) cho ring tao dic diém tao seo 12 mot trong
nhiing kiéu phat trién hinh thai cua cac dong ré to
cay dira can C. roseus var. Prabal va dugc goi la ré
seo [2]. Tuy nhién, két qua quan sat cho thiy véi
cling mot dong ré to ban déu nhung c6 nhanh ré
tao seo trong khi nhanh ré khéc lai phét trién sinh
khéi ré. Hién tuong nay chi co thé do tinh khong
ddéng nhit vé mat di truyén gitra cac nhénh ré
ngudn cua ciing mot dong ré to [8] va/hodc do mdi
truong nudi cdy. Ngoai ra, két qua quan sat ciing
phat hién mot truong hop hinh thanh chdi tu phat &
dong ré VIN005-07 trong mdi trudng MS. Hién
tuong nay ciing da ting duoc phéat hién trén dong
ré to sb 8 tir cAy dira can sau 11 tuan ciy chuyén
trong mdi truong long 1/2B5 [19].

Nhing ré phat trién binh thudng (khong tao seo
hodc chdi) dugce xac dinh chi sb tang trudng trong
luong twoi FGI va ning suat sinh khdi kho Y.
Két qua cho thdy bon dong r& c6 FGI khong gidng
nhau khi dwoc nudi cdy trén cic moi trudng long
khac nhau. Chi sé nay ciing thay di dang ké theo
moi trudng nudi céy. Trudc day, bao cao chon loc
mdi trudng nudi cdy cia nhom tac gia Tisserant va
cong su (2016) cho thay ré to cay Vitis vinifera
phat trién t6t nhat trén moéi truong 1/2SH [25].
Trong khi do, ré to cay Rhinacanthus nasutus (L.)
Kurz phét trién tot hon trén méi truong MS [5].
Nhin chung, két qua nghién ctru nay cho thiy ca
bdn dong r& chon loc phat trién tét hon voi FGI
cao hon dang ké trong méi trudng co thanh phan
ban dam dac so voi moi truong dam dac (Bang 1).
Hai dong r& VIN002-12 va VIN005-07 phat trién
nhanh hon trong méi truong 1/2BS trong khi hai
dong r& VIN072-15 va VINO77-09 phat trién
nhanh hon trong méi truong 1/2W. Nghién clru
cling dd cho thiy ning suét sinh khdi kho Y clia
& & cic mdi truong c6 thanh phan ban dam dic
cling cao hon cac moi truong dam déc tuong ung.
Ning suat sinh kh6i kho cua ré dat cao nhat & moi
truong c¢6 FGI cao nhat. Két qua nay da cho thiy
mdi trudng 1/2B5 thich hop dé nudi cdy ting sinh
hai dong ré to VIN002-12 va VIN005-07 trong khi
moi truomg 1/2W thich hop hon cho hai dong ré to
VINO072-15 va VIN077-09. Biét rang hau hét cac



TAP CHI PHAT TRIEN KHOA HQC & CONG NGHE:

CHUYEN SAN KHOA HQC TU NHIEN, TAP 2, SO 1, 2018

bao cédo trudc day thuong st dung moi truong BS,
1/2B5 va 1/2MS @& nuéi ciy tang sinh ré to cay
dira can tily theo giéng cdy va chung vi khuan cam
tmg. Két qua nay cho thiy, ngoai ba moi trudng
trén, con ¢ thé su dung moéi truong 1/2W dé nuoi
ciy tang sinh khdi ré to cay dira can.
Su phat trién ciia ré to & méi truomg c6 pH ban
dau khac nhau

Nhin chung, khoang pH 5,7-6,5 khong anh
huong déng ké 1én chi sb tang truong FGI va ning
sudt sinh khéi kho Yap (Bang 2) cua cac dong ré
chon loc. Chi riéng dong ré VIN077-09 c6 trong
luong tuoi dat cao nhit & pH 6,0, tuy nhién, ning
suat sinh khdi kho ciing khong bi anh huong ¢ pH
5,7-6,5. O pH 7,0, dong ré nay chuyén mau sam
hon sau khi nuéi cay (Hinh 1). Trudc day, cac
nghién ciru trén dong ré 14-P tir cay Picrorhiza
kurroa dugc cam tng bang chung A. rhizogenes
LBA 9402 khong bi anh huéng ctua pH ban dau
cua mdi truong 1/2B5 trong ddy pH 5,0-7,0 [30].
Trong khi d6, pH 5,0 cho sinh khéi kho cua ré to
cay Silybum marianum cao hon so véi cac pH 5,7;
6,0 va 7,0 [20]. Ré to tir cAy Anisodus acutangulus
va Plumbago indica ting truéng tot hon trén moi
truong ¢ pH tuong Ung 12 6,5 [12] va 4,6 [6]. Voi
dong ré to LBE 6-1 tir cdy dua can, viéc gilr on
dinh pH moi trudng nudi cdy bang cac dung dich
dém khong gay anh hudng 1én sy phat trién [14].
Tuy nhién, dong ré nay ting truéng manh khi dugc
nudi cy trong méi truong khong dugc dém va co
pH ban dau 1a 6,5 [7]. Qua d6 cho thay pH (ban
dau cta méi truong) co anh huong khac nhau 1én
su tang trudng cua cac dong ré tir cac loai thyc vat
khac nhau. Giéng nhu céc kiéu nudi cdy mo khac &
thuc vat, pH ban dau cua moi truong khi nudi ciy
ré to cAn phai dugc kiém soat. pH thuong tac dong
tryc tiép 1én tinh thim cua mang té bao [20]. Pac
biét, pH lam thay dbi tinh thim cua cac ion vao
trong té bao, trong d6 dang ké nhat 1a ion H* ¢6
lién quan dén hoat dong cua cac enzyme quan
trong cho su phat trién cua té bao [22]. pH qua
thdp hodc qua cao déu gdy ra sy wc che tang
truong ciing nhu tich lity hop chét thir cip & dong
ré to tir cdy Podophyllum hexandrum [21]. pH qua
thap lam té bao bi ngd doc do ion H" trong khi pH
qua cao lam cho cac nguyén t6 vi luong c6 thé llen
két véi nhau tao thanh dang khé hép thu [20]. T
nhitng két qua thu dugc trén cho thay pH ban déu
clia mdi truong trude khi khir tring nén duoc kiém
soét trong khoang 6,0-6,5 dé nudi ciy bbén dong ré
to da chon loc.
Sw phat trién cia ré to & méi trwdong cd ngudn
carbon khac nhau

Trong nudi cay ré to & hau hét cac loai thuc vat
ndi chung, sucrose dugcC st dung nhu nguén
carbon thich hop nhit dé thu nhan sinh khéi. Thi
dy nhu dong ré to T4 tir cy Arnica montana L.
cho lugng sinh khéi twoi cao nhét trén méi truong
¢6 sucrose [18]. Tuy nhién, trong vai trueong hop,
cac loai duong khac ciing cho chi sb ting truong
tuong dwong voi sucrose nhu dong ré to 14-P tir
cay Picrorhiza kurroa [30]. Cac két qua thu duogc
trong nghién ctru nay ciing da cho thay ca bon
dong ré to chon loc tir cdy dira can ciing sir dung
sucrose nhu ré to tir nhiéu lodi thuc vat khac lam
ngudn carbon thich hop chat dé tang truong. Chi
s6 tang truong FGI va ning suat sinh khdi khd Y
trong modi trudng ¢6 ngudn carbon 1a sucrose & ca
bén dong ré déu cao hon dang ké so véi cac ngudn
carbon la glucose, fructose va két hop glucose véi
fructose (Bang 3).

Fructesel,3% Sucrose 3%

Glucose1.3%

Hinh 2. Minh hoa su phét trién cua dong ré to v1N092-12 sau 8
tuan dugc nudi cay trong mdi truong 1/2B5 ¢ nguon carbon
khac nhau

Trude day, voi ré to tir cay dira can, trong ky
thuat nu6i cay hai giai doan, sucrose la ngudn
carbon tét hon so véi fructose dé ré to ting truong
sinh khdi [9]. Dong ré to R/J1 tir cay dira can ciing
tang truéng tot hon trong méi truong 1/2B5 ¢6 bd
sung nguodn carbon 14 sucrose [29]. Qua d6 c6 thé
thiy sucrose I nguon carbon thich hop nhét dé
nudi cdy hau hét cac dong ré to tir nhitng gidng cay
dua can khac nhau. Ngoai ra, ¢ cd bon dong ré
chon loc, sau sucrose, ning suit sinh khdi khd &
mdi trudng ¢b glucose cao hon glucose két hop véi
fructose va thip nhét 13 fructose. Pudng dong vai
trd 12 ngudn carbon dong thoi ciing diéu hoa ap
suat tham thau ciia moi truong [15]. Kha nang hap
thu cling nhur thich nghi véi ap suat tham thau khéac
nhau tly theo té bao thuc vat. Ngoai ra, té bao tir
mot sb loai thuc vat cé thé bi gay doc do vai ngudn
carbon nhét dinh [23]. Két qua quan sat cho thiy
ngudn carbon con c6 thé lam thay di hinh dang
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cia ré. Sucrose Va glucose khong 1am thay doi
hinh dang dong ré trong khi fructose lam nhénh ré
tré nén ngan hon va ré phén nhanh nhiéu hon
(Hinh 2). Bdng thoi, fructose 1am ré moc hudng vé
khoang khéng khi trén bé mat méi truong nhiéu
hon, phan ré chim trong méi truong chuyén mau
sam hon. Hién tuong ndy xay ra & ca bon dong ré
to.
Sw phat trién cia ré to & méi truwong co nong do
sucrose khac nhau

Su thay ddi nong do sucrose trong mdi trudng
nudi cay tir 2% dén 5% khong gay anh huong Ién
Su ting truéng cua ca bon dong ré to chon loc. Ca
chi s6 FGI va Y déu khong thay déi dang ké
trong day nong do nay cua sucrose (Bang 4). Tuy
nhién, & ndng do sucrose 1%, su ting truong sinh
khéi cua ca bén dong ré déu bi giam déng ké
(khoang 40% so véi cac nong do con lai). Céc
nghién ctru trude day trén ré to cho thay nong do
sucrose thich hop thay doi tiy theo dong ré. Thi du
nhu 1& to cdy Vitis vinifera tang truong tot & moi
trudng sucrose véi ndng do 2% [25]. Trong khi dé,
sucrose 3% gilp ré to ciy Pueraria
phaseoloides tang truong nhanh hon 2, 4 va 5%
[11]. Trén mdi trudng 1/2SH, ré to cay Angelica
gigas Nakai c6 thé tao sinh khéi tét nhat & sucrose
4% [31]. Ré to cay Rhinacanthus nasutus (L.)
Kurz ciing phat trién t6t nhat trén moi truong MS
6 b sung 4% sucrose [6]. Mot dong ré to ciy dira
can lai c6 ndéng do sucrose thich hop dé ting
trudng la 1,6% trén moi treong 1/2B5 [24]. Tuy
nhién, ¢ nhitng dong ré to co thé phat trién tot
trong mot ddy nong do sucrose khéc nhau. Thi du
nhu dong ré to T4 cdy Arnica montana L. ting
truéng cao nhat & moi truong c6 sucrose 3-5%
[18] hay nhu sy phét trién cua dong ré to s6 8 tir
cay dira can ciing khong co su khéc biét dang ké
gira trong ddy nong do sucrose nay [26]. Qua do
c6 thé thay nong do sucrose ¢d anh huong khéc
nhau tly ting dong ré to va khong phu thuoc vao
loai thuc vat.
Sw tiing truwdng sinh khdi theo thoi gian

O cac diéu kién nudi cay chon loc (hai dong ré
to VIN002-12 va VIN005-07 duoc nudi ciy trong
moi truong 1/2B5 véi sucrose 2% va pH 5,7; hai
dong ré to VIN072-15 va VINO77-09 dugc nudi
cdy trong méi truong 1/2W véi sucrose 2% va pH
5,7), trong luong tuoi va trong luwgng kho cua sinh
khéi r& dwoc ghi nhan sau mdi 7 ngay cho dén
ngay thtr 42 sau khi cdy. Ca bdn dong ré chon loc
déu c6 dudng cong tang truong sinh khoi tuong tu
nhau (Hinh 3) véi thoi gian thich nghi kéo dai hon
14 ngay. Tuy nhién, thoi gian két thic pha ting
truong cua hai dong VIN002-12 va VINO77-09
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xay ra & ngay thir 28 trong khi véi hai dong ré
VINO005-07 va VINO072-15 la vao ngay thar 35 sau
khi cdy. Truéc day, nghién cuu trén dong ré to
LBE-6-1 duoc cam wung tir gidng dura can Light
bright eye bang chung A. rhizogenes ATCC 15834
cho pha tang truong két thic vao ngay thir 21 sau
khi cay [4]. Tuy nhién, nghién ctru sdu hon cho
thiy dong ré to nay co6 pha ting truong bat dau tir
ngay thtr 15 va két thuc tity theo diéu kién nudi cay
trong binh tam giac hay bioreactor va nhiing diéu
kién dinh dudng cing nhu vat ly di kém [28].
Dong ré to CP51 tir cly dira can c6 thoi gian két
thuc pha téng truong la ngay tha 30 trong khi céc
dong ré CP6, CP21 va CP33 ciing tir cling mot
gidng dira can nhung c6 thoi gian két thdc pha
tang trudng sau 35 ngay [2]. Cung ¢ diéu kién nudi
cay trong binh tam giéc, dong ré to L54 (thu duoc
tr gidng dira can Cooler lilac) va hai dong ré to
LP10 va LP21 (thu duoc tir giéng dira can Cooler
blush) c6 thoi gian két thuc pha ting truong vao
ngay thir 32, 29 va 35 twong tng sau khi cy [3].
Qua d6 da cho thdy céc dong ré to tir cing mot
gidng dira can hoac khac gidng voi nhau cé thé s&
c6 thoi gian tang truang khong gidng nhau.

== VINO02-12
- VINO05-07 B

VINOT2-15
== VINOTT-09

FGI (g/g FWi)

4

== VN2 12
= VINMDFOT

VINGT2-15
—VINOTT-09

Vb g’ FWi)

lllll’l fan (ngiy)

Hinh 3. Db thi minh hoa dudng cong tang truéng cua cac dong
re to dira can theo chi o tang truong trong lugng tuoi (trai) va
nang suét sinh khoi kho (phai)
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4 KET LUAN

Su tang trudng cla ré to cdy dira can trong
mdi truong 16ng chiu anh huong cia cac yéu to
nhu méi truong khoang co ban, pH ban dau cua
mdi truong ciing nhur ngudn va nong do cua ngudn
carbon. Trong d6, méi truong khoang va ngudn
carbon khong thich hop c6 thé lam thay ddi hinh
thai ctia ré to nhu phat trién thanh seo hay choi tu
phat hodc nhanh ré tré nén ngin hon. Sucrose la
ngudn carbon thich hop dé nudi cdy hau hét cac
dong 1& to dira can. pH ban dau ciia mdi truong
nudi cdy tang sinh ré to tir cac giéng dira can khac
nhau can duoc kiém soat trong day 5,7-6,5. O diéu
kién chon loc, pha ting truong thay doi tiy theo
ting dong ré to dira can khac nhau.
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Hinh 1. Minh hoa sy phét trién cua dong ré to VIN077-09 sau 8 tudn duoc nudi cy trong méi truong 1/2W
¢6 pH ban dau khac nhau

Bang 1. Sy ting truéng cua cac dong ré to dira can sau 8 tuin dugc nudi ciy trong cac méi truong long khac nhau

VINO002-12 VINO005-07 VINO072-15 VINO77-09
Mai treong nudi | FGI Y (9/9 FGI Ya (9/g | FGI(0/g | Yao (0/g FGI (g/g Yao (9/9
céy léng (9/9 FW) (9/g FW) FW) FW) FW) FW)
FW,) FW,)
B5 13,49 2,11¢ 9,5% 1,49% 7,3 1,13 6,7 1,08
1/2B5 29,12 4,632 28,9° 4,56% 18,1° 2,86° 13,8° 2,24°
MS 9,5° 1,49° 8,3° 1,35° 747 1,141 8,4° 1,33¢
1/2MS 21,3° 3,36° 22,0° 3,46 20,4° 3,28° 16,0° 2,59°
SH 6,7 1,057 6,9 1,08 3,59 0,55¢ 4,99 0,799
1/2SH 17,8° 2,85°¢ 21,6° 3,33¢ 13,5¢ 2,119 12,19 1,924
W 12,59 1,969 10,49 1,63¢ 11,1¢ 1,79¢ 11,24 1,824
12w 22,0° 3,50° 23,7° 3,64° 26,57 4,142 23,07 3,707

Ghi cha: Céc trj trung binh trong cting 1 cét c6 céc chiF céi theo sau giong nhau thi khac biér khdng c6 ¥ nghia thong ké ¢ p=0,05.
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TAP CHI PHAT TRIEN KHOA HQC & CONG NGHE: 11
CHUYEN SAN KHOA HQC TU NHIEN, TAP 2, SO 1, 2018
Bang 2. Sy ting trudng ciia céc dong ré to dira can sau 8 tudn dwoc nudi cdy trong méi truong ¢ pH khac nhau
. VIN002-12 VIN005-07 VINO072-15 VINO077-09
pH ban dau
ciia moi FGI (d/g Yao (9/9 FGI (9/g Yoo (/9 FGI(g/g | Yw(o/g | FGI(9/g Yab
truong FWi) FWi) FWi) FWi) FWi) FWi) FWi) (g/ g
FW;)
50 18,7° 2,94% 19,4° 3,09% 19,7° 3,16° 15,6° 2,40
57 20,7¢ 3,16 22,0° 3,49 20,5 3,19% 16,2° 2,622
6,0 21,42 3,35 21,72 3,45 21,3 3,372 17,82 2,822
6,5 21,7* 3,42¢ 22,4° 3,49° 19,9 3,07 15,9 2,61%
7,0 17,4° 2,744 18,3° 2,87° 14,6¢ 2,30° 13,9¢ 2,23°

Ghi cha: Céc trj trung binh trong cing 1 cét cd céc chir céi theo sau giong nhau thi khac biér khdng ¢6 y nghia thong ké ¢ p=0,05.

Bang 3. Su ting trrdng cua cac dong ré to dira can sau 8 tudn dugc nudi ciy trong méi trudng cé bd sung ngudn carbon khéc nhau

. VINO002-12 VIN005-07 VINO072-15 VINO077-09
Nguon
carbon FGI (9/g Yao (9/9 FGI (9/9 Ya» (9/9 FGI (9/g Yao (9/9 FGI(g/g | Y (9/9
FW;) FW;) FW;) FW;) FW3) FW;) FW;) FW;)
Fructose 9,0¢ 1,409 8,3¢ 1,294 7,2¢ 1,144 7,49 1,164
Glucose 17,7° 2,75° 15,0° 2,37° 16,6 2,63° 12,0° 1,88°
Sucrose 21,22 3,35° 21,9 3,457 20,4° 3,207 16,42 2,59°
Fructose+
12,8¢ 2,00¢ 12,0° 1,92° 10,1° 1,61° 94° 1,52¢
Glucose

Ghi chdi: Céc trj trung binh trong cting 1 cét ¢ céc chir cai theo sau gidng nhau thi khac biér khdng c6 ¥ nghia thong ké ¢ p=0,05.

Bang 4. Su ting trudng cia cac dong ré to dira can sau 8 tudn dugc nudi cdy trong méi trudong co ham luogng sucrose khac nhau

Néng do VIN002-12 VIN005-07 VINO72-15 VINO77-09
sucrose | £ (g/g Y (9/9 FGI (g/g Y (9l FGI (g/g FW)| Yu (9lg | FGI (glg Yan (9/g FW3)
(%0) FW) FW) FW) FW) FW)) FW)

1 13.2° 2,07° 12,4° 1,96° 14.9° 2,325 10,5° 1,64°

2 21,3 3,33° 21,3 3,25° 20,4° 3,24° 17,0° 2,68°

3 21,2 332 21,6° 342° 205 3,29° 16,6° 2,66°

4 21,3 3,38° 21,5° 3,36° 20,8 333 16,7 2,618

5 21,3 3,35° 215 3,38° 20,0° 3,20° 16,8° 2,64°

Ghi cha: Céc trj trung binh trong ciing 1 cét cd céc chir céi theo sau giong nhau thi khac biér khdng c6 y nghia thong ké ¢ p=0,05.
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Abstract — Catharanthus roseus hairy roots induced
by Agrobacterium rhizogenes get potential to
apply to many fields. The suitable conditions for
culturing depend on each hairy root line. In shaken
liquid media in dark at 25 °C, VINO002-12 and
VINOO05-07 hairy root lines had the best growth in
hemi-concentrated Gamborg’B5 media while
VINQ072-15 and VINO77-09 lines showed the best
growth in in hemi-concentrated White media. The
appropriate initial pH of medium for the lines was

in range of 5.7-6.5. The hairy root lines used 2-5%
sucrose as an optimal source of carbon for their
growth. In selected conditions, the growth kinetics
curves showed the end of exponential phase at the
28™ day of culture with VIN005-07 and VINO72-
15 lines whereas at the 35 day with VIN002-12
and VINO77-09 lines. The initial results are quite
possible to produce biomass for researches on four
hairy root lines in the future.

Index Terms — Agrobacterium rhizogenes, Catharanthus roseus, hairy root, liquid media
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