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TOM TAT

Trong dan gian Viét Nam, Ké hoa dao
(Urena lobata) la mot loai dwoc ligu thuong
dwoc su dung trong diéu tri cac bénh vé viém
khop hay giam mo trong gan va mau. Hién nay
trén thé giGi ciing di c6 rdt nhiéu nghién ciru
chimg minh tiéem ndng cia lodi cdy ndy vé hoat
tinh sinh hoc. Pdc biét, ré ludn la bé phdn co
hoat tinh cao nhdt so véi toan cdy hodc cac bg
phan khac. Vi vay, dp dung cac ki thudt cong
nghé sinh hoc hién dai trong tang sinh khoi ré
Ké hoa dio c¢6 thé dwoc xem la bude phdt trién
dady tiém nang trong viéc chii dong thu nhén sinh
khoi. Trong nghién civu ndy, ching t6i tién hanh
khdo sdt mét sé yéu té tic dong dén khd ndng

ting truéng ciia ré bao gom mdt do nudi cdy ban
ddu, dnh sang, méi truong khodng va nong do
sucrose, tir @6 cdi thién mét sé yéu té trong nudi
cdy nhan sinh khoi ré to Ké hoa dao. Két qua
cho thdy, mdt d¢ nuéi cdy ban dau (10 g/L), dnh
sdng (cwong dg 3000 lux), méi truong nudi cdy
WPM giit nguyén nong do khodng da hwong bo
sung 4 % sucrose la thich hop cho sy tang sinh
khoi ré. Khi dp dung két hop cdc yéu to da dwoc
cdi thién, chung toi co thé thu nhédn dwoc sinh
khoi ré to voi trong lwong tuoi tang 2,01 lan va
khé tang 1,94 lan so véi diéu kién nudi cdy ban
dau.

Tir khéa: nhan sinh khoi, nuéi cdy ré to, Urena lobata, yéu to ting trudng

MO PAU

Cay Ké hoa dao (Urena lobata) 1a mdt loai cay
than thao song lau ndm, thuong phan bb ¢ nhimg noi
¢6 khi hiu nhiét d6i nhu Viét Nam, tir 1au da duoc s
dung nhu mot bai thudc dan gian diéu tri bénh hiéu
qué. Theo tir dién Cay thudc Viét Nam ciing nhu sach
Cay thudc va dong vat lam thudc, ré Ké hoa dao co
thé duogc sir dung dé chira thap khop, cam cam, viém
rudt, tiu hoéa kém, sét rét, budu giagp [1]. Trong
nhimg nim gan dy, trén thé giéi da co nhicu nghién
ctru lién quan dén hoat tinh sinh hoc va duoc tinh cua
loai thyc vat nay nhu: khang khuén, khang oxy hoa,
khang phén chia té bao ung thu hay giam ham luong
duong huyét trén chudt bi tiéu duong. Thém vao do,

nhiéu cong bd ciing cho thiy trong cay chira mot sb
hop chét thir cip quan trong nhu: quercetin,

kaempferol, saponin,... ¢6 nhiéu &ng dung cho nganh
cong nghiép san xuit duoc liéu [2-4]. Pidu quan
trong 1a trong cac nghién ctu gan day, ré ludn 1a bo
phan dugc tap trung nghién ctu nhiéu nhat [2-4].
Tuy nhién hién nay trén thé gi¢i vin chua co bt ki
cong bd nao lién quan dén kha ning nuéi cdy va thu
nhan ngudn nguyén liéu day tiém ning nay.

Ré to duoc tao ra do su chuyén gene sir dung hé
thdng vector ty nhién tir Agrobacterium rhizogenes tir
lau da dugc xac dinh 1a mot trong nhitng ngudn thu
nhan sinh khdi va hop chét thir cdp ¢6 hiéu qua cao
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hon so véi cac phuong phép khac. Véi nhidu vu diém
vuot troi, nudi cdy ré to tir lau da dugc tng dung
trong nhiéu linh vuc nhu san xuat hop chat tht cap,
tim hiéu con duong sinh tong hop hop chit co hoat
tinh sinh hoc hay san xuit protein tai t6 hop. Tuy
nhién, dé thu nhan ngudn nguyén liéu nay mot cach
hiéu qua va chu dong, can ap dung mot sé yéu té va
diéu kién da duoc ching minh 1a c6 kha ning cai
thién sy ting truong cua ré to khi duoc tdi wu hoa
nhu: méat do nudi cdy ban dau, didu kién anh sang,
ham lugng dinh dudng...[5-8]. Vi vay, nghién ctu
nay duoc thuc hién nham chimg minh tic dong cua
mot sé yéu t6 c6 anh huong tryc tiép dén sy ting sinh
khéi r& to cay Ké hoa dao, tir d6 c6 thé chu dong thu
nhan ngudn duoc li¢u day tiém ning nay.
VAT LIEU VA PHUONG PHAP
Quy trinh nudi cay ré to cAy Ké hoa dao

RE to cam ung boi chang vi  khuan
Agrobacterium rhizogenes ATTC 15834 tur la cay Ké
hoa dao in vitro 15 ngay tudi duoc sir dung cho céc
thi nghiém. R& to dwoc chuyén sang méi trudng nudi
cay long lic véi mat do nudi cdy ban dau 1a 10 g
FW/L (can 0,2 g/20 mL méi truong) trong binh erlen
250 mL, mdi truong dugc si dung ban dau 1a MS
long c6 bd sung sucrose 3 %; pH 5,7 va khong co
chat diéu hoa sinh truong thyc vat, dugc dit trén may
lic véi van téc 60-80 vong/phit, & 22-25 °C, diéu
kién toi hoan toan.
Khio sat mdt sé6 yéu té tac dong dén su ting
truong ré to

Ré to duoc Cit va cdy chuyén qua méi truong
long lac ban dau, sau 15 ngay tudi dugc chuyén sang
cac mdi trudng nudi cay long l4c vai cac yéu td khao
sat dwoc thiét 1ap: mat do nudi cdy ban dau: 5, 10, 15
g/L, cac loai méi truong MS, BS, WPM & cac ndng
d6 khoang da luong ting gip doi, giit nguyén, giam
mot nira va giam con mot phan tu (ki hiéu lan luot 1a:
2, 1, ¥, %), ham lugng sucrose bo sung: 1, 2, 3, 4 va
5 %, diéu kién chiéu sang 1a sang (3000 lux) hoic tdi
hoan toan. Trir cac yéu td duoc khao sat, cac yéu t6
khéc duoc cb dinh va giir nguyén nhu trong quy trinh

nudi c?iy ban dau. T4t ca cac thi nghiém khao sat viéc
g dung céc diéu kién ting ning suat thu nhan sinh
khéi ré to Ké hoa dao déu c6 cung chi tiéu theo doi 1a
su ting truong va phat trién cua ré to bang trong
lugng twoi (FW) va kho (DW) sau mdi 5 ngdy nudi
cay.

Mbi thi nghiém duoc thiét ké khao sat ting yéu
t riéng 1¢ va duoc lap lai 3 lan & mdi nghiém thuec,
s6 liéu duoc xir Iy bang phan mém SAS 9.1, phan
nhém cac gia tri bang phuong phap Duncan véi p =
0,05.

KET QUA VA THAO LUAN
Tac dong cia mat do nudi cAy ban dau

Két qua nudi cdy ré to cay Ké hoa dao dugc trinh
bay trong Hinh 1 va 2. R& to & cac mat do nudi ciy
ban dau khao sat déu dat dén pha 6n dinh sau 30 ngay
nudi cdy. Tuy nhién khi so sanh sinh khdi ngay 30 &
céc nghiém thirc: mat do nudi cdy ban dau (10 va 15
g/L) dat trong lugng tuoi (FW = 3,625 £ 0,128 g;
3,610 = 0,018 g) va kho (DW = 0,181 £+ 0,012 g;
0,182 £ 0,004 g) cung phan hang va 16n hon so vai
mat d6 5 g/L (FW = 3,180 + 0,037 g va DW = 0,145
+ 0,004 g) va c6 su khac biét & mic ¥ nghia théng ké
5 %.

Trong nudi cy ré to, néu mat dé qua thap dan
dén pha khoi dau kéo dai, t& bao ré giam kha ning
phan chia, téc do ting truong cham. Ting mat do
nudi cdy dan dén pha khoi ddu va pha ting truong
ngan, té bao ré s& tang sd lan phan chia, tc do ting
truéng ting. Tuy nhién, mat d6 nudi cdy ban diu néu
qua cao dan dén sy thiéu oxygen trong méi trudng
nudi cdy do su phat trién nhanh cua ré. Nhan dinh nay
¢6 thé duge xem 1a phi hop véi ré to Ké hoa dao, khi
& mat d6 nudi cay ban dau 5 g/L, ré to c6 thoi gian
bat diu pha ting truong (15 ngay) cham hon so véi
hai nghiém thirc con lai. Trong khi d6, & mat d6 nudi
ciy ban dau 15 g/L, ré to c6 thoi gian bit dau pha
tang truong nhanh nhat (5 ngay) tuy nhién ré phat
trién cham lai ¢ ngay thir 15 va lugng sinh khéi thu
duoc sau 30 ngay chi ngang bang mat do nuéi cay 10
g/L.
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Tuong tu Voi két qua trén, Wu va cong su (2006)
khi khao sat su ting truong cua ré to cay Cic nhim
(Echinacea angustifolia) ciing 1a mot loai cay than
thao & cac mat do tir 2,5 dén 20 g/L cho sinh khéi va
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toc do tang truong tot nhat & mat do nudi ciy trung
binh 10 g/L [9]. Do d0, trong cic nghiém thirc khao
sat, mat o nudi cay ban dau 10 g/L c6 thé dugc xem
1a thich hop cho su tiang sinh khdi ré to Ké hoa do.
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Hinh 1. Budng cong tang trudng cua ré to ¢ cac méat o nudi ciy khac nhau

Hinh 2. R& to & cac mat do nudi ciy ban dau khac nhau sau 30 ngay (A: 5 g/L, B: 10 g/L, C: 15 g/L)

Tac dong cia anh sang

Két qua nudi ciy ré to ciy Ké hoa dao va duong
cong ting truéng sau 30 ngay & cac diéu kién anh
sang khac nhau dugc trinh bay trong Hinh 3 va 4. Ré
to & cac diéu kién anh sang khao sat déu dat dén pha
on dinh sau 30 ngay nudi cdy. Tuy nhién khi so sanh
sinh khéi ngay 30 & cac nghiém thuc: & didu kién
chiéu sang (cudong d6 3000 lux) cho trong luong twoi
va khé (FW = 5,333 + 0,124 g va DW = 0,248 +
0,008 g) d&u I6n hon so vdi nudi cdy trong didu kién
t6i hoan toan (FW = 2,955 + 0,098 g va DW = 0,172
+ 0,004 g) va c6 su khac biét & mic y nghia théng ké
5 %. Tuong tu Vi két qua trén, nghién ctu cua Liu

va cong su (2002) ciing cho thay thoi gian chiéu sang
lién tuc véi cuong d6 3000 lux la thich hgp cho su
ting sinh khdi ré to cdy Thanh hao hoa vang
(Atermisia annua) boi khi tang su chiéu sang trong
thoi gian dai s& 1am tang sy hp thu dinh dudng va
tich liy carbohydrate trong ré [7]. Thém vao do,
Bustrom va c¢ong su (1960) di chimg minh trong diéu
kién nuoi cdy tbi hoan toan, EDTA & dang chelate tao
phtc Véi sit trong mdi truong nudi cdy co thé ngin
chan sy phat trién cua ré & mot sé loai thyc vat [10].
Nhu vay, viéc chiéu sang lién tuc (cudng d6 3000
lux) c6 thé dugc xem la diéu kién thich hop trong
tang sinh khoi ré to Ké hoa dao.

35
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Hinh 3. Pudng cong ting trudng cia ré to & cac didu kién chiéu sang khac nhau (cac sb trong hinh ding diu phay)

Hinh 4. R3 to & diéu kién chiéu sang khac nhau (A: sang, B: tdi)

Tac dong cia ham lweng sucrose bd sung vao mai
truong nudi ciy

Két qua nudi cdy ré to cay Ké hoa dao va duong
cong ting trudng sau 30 ngdy & cac ndng do sucrose
khac nhau dugc trinh bay trong Hinh 5 va 6. Ngoai
trir ré to ¢ nong do sucrose 4 % van tiép tuc ¢ pha
tang trudng, & cac ndng do sucrose con lai déu dat
dén pha 6n dinh sau 30 ngay nudi cdy. So sanh sinh
khéi ré ngay thtr 30 & cac nghiém thiic cho thay ham
luong sucrose ¢ tic dong dén kha ning phat trién
cua ré to. Ti 1¢ sucrose bé sung cang cao thi sinh khdi
cua ré cang tang do té bao thuc vat thuong phéan giai
duong lam ngudn carbon cho sy ting truong, tuy
nhién & ndng d6 cao nhit (5 %) ré phat trién cham va

bt dau héa ndu & ngay 15 c6 thé 1a do stress thim
thiu [6]. Ré to dugc nudi cdy ¢ mdi trudng bd sung
sucrose 4 % co trong luong twoi va khd (FW = 4,825
+ 0,141 g va DW = 0,254 £ 0,008 g) gip 1,46 lan
trong luong tuoi va 1,33 lan trong lugng kho so véi
mdi truong ban dau (sucrose 3 %) va co su khéac biét
& mirc y nghia thong ké 5 %. Tuong tu véi két qua
nghién ciru trén ré to cay Cé ngot (Stevia rebaudiana)
khi khao sat & cac ndng do sucrose tir 1-6 % cho thay
sucrose 4 % cho hiéu qua tang sinh khdi tét hon cac
nong do con lai [6]. Piéu nay c6 thé dugc giai thich
do nhu cau vé ngudn carbon can thiét cho sy ting
sinh khéi ré co thé mang nhiéu tinh tuong dong khi
khao sat ¢ cung nhirng loai than thao nhu Co6 ngot va
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K¢ hoa dao. Do d6, trong pham vi khao sat, nong do tang sinh khoi ré to K¢ hoa dao.
sucrose 4 % co thé duogc xem 1a thich hop cho viéc
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Hinh 5. Pudng cong ting trudng caa ré to & cic ndng do sucrose khac nhau cac sé trong hinh ding déu phiy

Hinh 6. R3 to & cic ndng d6 sucrose khac nhau (A: 1 %, B: 2 %, C: 3 %, D: 4 %, E: 5 %)
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Hinh 8. Ré to & cac loai mdi trudng va ti 1é khodng da lugng khac nhau (A1, 2, 3, 4; B1, 2, 3, 4; C1, 2, 3, 4 theo thir tu 14 cac
mdi trudng MS, B5, WPM c6 ndng d6 khoang ting gip doi, gitt nguyén, giam mét nira, giam con mot phan tu)

Két qua nudi ciy ré to ciy Ké hoa dao va duong
cong tang trudng sau 30 ngay & cic loai moi trudng
va ndng d6 khoang da lwong khac nhau dwoc trinh
bay trong Hinh 7, 8. Két qua cho thiy sinh khdi ré to
K¢ hoa dao ti I& thuan véi ndng d6 khoang da luong
khi gia ting t6i mot mic do nhat dinh. So sanh trong
luong ré to vao ngay thir 30 & cac nghiém thic (Hinh
9), moi trusng WPM giit nguyén nong d¢ khoang da
lwvong dat trong lugng tuoi (FW=4,050+0,074 g) va
kho (DW=0,221 +0,003 g) Ién hon tat ca cic mdi
truong con lai, gap 1,19 lan trong lugng tuoi (FW) va
1,14 1an trong luong kho (DW) so v6i méi trudng ban
dau (MS giir nguyén nong d¢ khoang da lugng) va su
khéc biét nay déu ¢ ¥ nghia thong ké & mirc 5 %.

Két qua nay 1a phi hop véi nhan dinh moéi truong
WPM c¢6 ti 1€ dinh dudng trung binh nhung ham
lwong vitamine thiamin (B1) cao gap 10 lan so voi
mbi truong MS nén c6 tac dung tot cho qua trinh trao
d6i chat, giup ré c6 thé hap thu truc tiép cac loai

vitamine trong méi trudng nudi cay [11]. Twong tu
v6i két qua trén, khi nghién ciu vé tac dong cua 3
loai moi truong MS, B5, WPM dén kha nang nhan
sinh khdi cua ré to cay Co ca ri (Trigonella foenum-
graecum), Merkli va cong su [12] da chirng minh sau
35 ngay nudi cdy, WPM la méi truong cho tc do
tang truong va sinh khoi t6t nhat. Mot nghién ctu
khéc vai két qua tuong tur cia Wu va cong su (2006)
[9] d3 dua ra nhan dinh khoang da lwong bd sung vao
mdi trudng véi nong do thip vira phai lam ting su
phat trién cua ré vi khi d6 ré s& tang su hap thu cac
ion sin c6, ndng do khoang da luong qua cao lai giam
tang truong ré do thé nudc ciia modi trudong thap can
trg sy hap thu nuée va dinh dudng khoang vao ré. Do
do, trong pham vi khao sat, ham luong vitamin B1
cao cung voi ti I¢ dinh dudng trung binh trong mbi
truong WPM giit nguyén nong do khoang da lugng
¢6 thé duoc xem 14 thich hop cho viéc tang sinh khdi
ré to Ké hoa dao.
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Hinh 11. R& to K¢ hoa dao (A: méi trudng nudi ciy ban diu, B: méi truong di dugc cai thién cac yéu tb)

KET LUAN

Tir cac két qua thi nghiém thu duogc, chung toi
d8é xuat cai thién mot s6 yéu tb nhan sinh khdi ré to
Ké hoa dao trong méi truong long lc nhu sau: mat
d6 nudi ciy ban dau (10 g/L), diéu kién anh sang
(3000 lux), méi truong WPM giit nguyén ndng do
khoang da luong b sung 4 % sucrose. Vai nhiing

yéu t6 da dugc cai tién hoan toan c6 thé chu dong
trong viéc ting cudng thu nhan ngudn nguyén liéu
day tiém ning nay.

Loi cdm on: Xin chdn thanh cam on So Khoa
hoc va cong nghé Thanh phé Ho Chi Minh da tai
tro nghién ciru nay.

Effect of growth factors on the production of
biomass of the hairy root of Urena lobata

e Cao Minh Dai
¢ Vu Thi Bach Phuong
e Quach Ngo Diem Phuong

University of Science, Vietnam National University-Ho Chi Minh City

ABSTRACT

Urena lobata, one of the traditional
medicine, is used to treat inflammation,
arthritis or improve lipid profiles in liver and
blood. There also has been a lot of studies in
the world about its potential biological
activities. Interestingly, root extract usually
has higher biological activities than the whole
plant or other parts. Therefore, applying
several modern biotechnology techniques
could help to initially obtain this potential
resource. In this research, we demonstrated the
application of some growth factors which can

increase the biomass of hairy root such as:
inoculum density, light condition, medium and
proportion of marco-nutrient. The results
showed that when hairy roots were cultured at
the inoculum density of 10 g/L FW, under
illumination at 3000 lux, WPM medium
supplemented 4 % sucrose were more suitable
for the growth of hairy root. At the same time,
when all these factors were put fogther the
haing root grouthr was improved. The fresh
weight (FW) and dry weight (DW) increased
2.01-fold and 1.94-fold, respectively.

Keywords: biomass increasement, growth factors, hairy root culture, Urena lobata
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