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TOM TAT

Nghién ciru nhan nhanh ré to ciy Pang sam (Codonopsis javanica) bang phuong phap nuéi ciy in vitro dé thu
nhan sinh khdi, chiét xudt cac hop chat thir cip thay thé dan ngudn nguyén liéu ty nhién dang bi suy giam. Két
qua nghién cuu anh hudng cua cac yéu t6 1én qué trinh nhan nhanh sau 2 tun cho thdy, r& to dwoc nudi ciy
trén moi truong dinh dudng WPM c6 hé s6 nhan dat 9,24. Sir dung moi truong khoang co ban WPM bd sung 4
mg/l IBA va 2 mg/l NAA cho chat lugng 18 to tot va hé sé nhan dat 13,35 lan. B6 sung vao méi truong nudi
céy 30 g/l sucrose 1a phut hop cho nhan nhanh 1é to, hé s6 nhan dat 12,42 1an. Moi truong khoang co ban WPM
bd sung 5 g/l agar c6 h¢ s6 nhan dat 13,01 14n. Cong thirc mdi trudng phu hop cho nhan nhanh sinh khéi 18 to
12 WPM bd sung 4 mg/l IBA, 2 mg/l NAA, 30 g/l sucrose va 5 g/l agar da dugc st dung dé xac dinh thoi diém
thu nhan sinh khéi ré to. Két qua nghién ctru tao co sé dé nhan sinh khéi quy mé 16n phuc vu chiét xuét cac

hop chét thir cép.

Tir khoa: Codonopsis javanica, h¢ s6 nhan, nudi ciy in vitro, ré to, WPM.

I. DAT VAN PE

bang sam (Codonopsis javanica) la cay
dugc li€u quy, co6 gia tri duoc liéu cao (Bo
KHCN&MT, 2007). Ré Pang sam chira ham
lwong saponin, cac axit amin, cac chat khoang
da luong, vi luong co tac dung tdt duogc s
dung trong céc bai thudc b khi huyét, bd ty vi,
chita bénh man tinh, suy nhuoc co thé, thich
hop v6i moi Itra tudi, giéi tinh (DS Tat Loi,
2004).

Hién nay, nhu ciu ctia con nguoi vé st dung
cac loai duoc liéu ¢co nguén géc tlr tu nhién dé
cham soc sirc khoe, lam dep ngay cang nhiéu.
Tuy nhién, ngudn duoc liéu ngoai tu nhién
dang bi suy giam vé sd luong va chit lugng
mot cach nhanh chéng do viéc khai thac qua
muc cong voi cac diéu kién bét loi tr moi
truong tu nhién do bién dbi khi hau. Piéu nay
din dén nhiéu loai dugc lidu quy bi tuyét
ching hoac bi de doa tuy¢t chung lam anh
huéng dén ngudn cung cip duoc liéu cho con

ngudi. Dé c6 thé dap tng nhu cau vé thu hop

chat thr cp tir cdy Pang sam thi san xuét sinh
khéi thong qua nudi cdy ré to dang 1a mot
hudng di méi. Nudi cdy ré to co tinh on dinh di
truyén, sinh hoa, tbc d6 sinh truong nhanh va
kha ning tong hop cic hop chét ty nhién &
muc tuong duong so voi cdy con nguyén ven
(Christey va Braun, 2005; Georgiev va cong
su, 2007). Do d6, nudi ciy ré to cla ciy thudc
dudng nhu 1a mot hé thdng hitu ich cho viée san
Xuét cac hop chét c6 hoat tinh sinh dugc cao.

Trong bai bao nay, chiing t6i cong bd két qua
nhan sinh khéi ré to cdy DPang sim bang
phuong phap nudi cdy in vitro dat hidu qua cao.
1. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

Vit liéu nudi cdy: 1a r& cdy Pang sam da
chuyén gen rolB va rolC (ngudn tir Phong
Cong nghé té bao — Vién Cong nghé sinh hoc,
Vién Han lam KH&CN Viét Nam).
Ghi chii: Gen rol B va rol C la 2 gen ¢6 nguon
goc tir vi khudn agrobacterium rhizogenes,

dong vai tro quan trong trong qud trinh kich
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thich tao ré to & thuc vit.
2.2. Phuong phap nghién ciru

Xac dinh moi truong dinh dwong cho nhan
nhanh: Cit r& (mAu) thanh cac doan 1 cm, sau
d6 cay vao cac méi truong khoang co ban
(MS, ¥ MS*, WPM) b6 sung 0,5 mg/l IBA, 30
g/l sucrose, 7 g/l agar.

Xdc dinh chat diéu hoa sinh truéng (PHST)
cho nhdan nhanh: Dung moi truong khoang co
ban WPM, bé sung (1 - 4 mg/l) IBA; hoic (1 -
4 mg/l) NAA; hodc (1 - 4 mg/l) IBA, 2 mg/l
NAA, 30 g/l sucrose, 7 g/l agar.

Xac dinh ham lwong sucrose cho nhdn nhanh:
Duing méi truong khoang co ban WPM bd sung
0,5 mg/l IBA, (0 - 30 g/) sucrose, 7 g/l agar.

Xac dinh ham lwong agar cho nhan nhanh:
Dung méi trudng khoang co ban WPM bb sung
0,5 mg/l IBA, 30 g/l sucrose, (0 - 7 g/l) agar.

Xac dinh khéi heong ré: RE to sau khi thu
sinh khéi theo timg thoi gian theo ddi duge can
dé xac dinh khéi luong twoi. Sau d6 dem siy &
nhiét d6 50°C trong 120 phut dé xac dinh khdi
luong kho cua ré.

Céc thi nghiém duoc bd tri trong binh try
thuy tinh dung tich 200 ml chta 50 ml moéi

truong nudi cdy (5 mau/ binh). Mbi cong thic
dugc lap lai 3 1an.

Diéu kién phong nudi cay: Nhiét do phong
nudi 25°C + 2°C, cac mau nudi tdi hoan toan.

Théng ké sé ré bang mit thudng sau 2 tuan
nudi cdy dbi voi cac thi nghiém nghién ciru
anh huong cua chit DPHST, sucrose va agar
dén nhan nhanh r& to. D4i voi thi nghiém xac
dinh thoi diém thu nhan sinh khoi 1€ to, s6 lidu
dugc théng ké & cac thoi diém khac nhau tir 1 -
30 ngay.

X 1y s liéu bang phan mém Microsoft
Excel véi muec sai khac c6 y nghia p = 0,05.
III. KET QUA VA THAO LUAN
3.1. Anh huéng ciia méi treong dinh dudng
dén nhan nhanh ré to

Ré to cdy Pang sam duogc nudi ciy trén ba
mdi truong khoang co ban 1a MS, WPM va
MS*, két qua thu dugc sau 2 tudn cho thiy
(bang 1), cac cong thirc mdi truong dinh dudng
khac nhau anh huéng rd rét ¢én kha ning nhan
nhanh ré to cidy Dang sim. Ca ba cong thirc
moi trudng déu cho chit luong ré to tét, tuy
nhién hé s6 nhan nhanh 1 to cao nhit & méi
truong WPM véi hé s6 nhan 9,24 1an (hinh 1b).

Bang 1. Anh hwéng ciia méi trwong dinh duéng dén kha niing nhan nhanh ré to

Moi truong dinh duéng

S6 mau cay

Hé s6 nhén (lan) Chit lwong ré

1/2MS* 90
WPM 90
MS 90

7,79 +
9,24 +++
8,54 +++

Ghi chu: +: ré manh, ngan, so luong rat it; ++: ré hoi manh, ngan, nho, so lwong ré it hon; +++: ré mdp,

dai, khoe, so luong ré to nhiéu.

Hé s nhan nhanh ré to trén cac cong thirc
moi truong Y2 MS* va MS lan luot 1a 7,79 va
8,54 1an (hinh la). Theo ghi nhan cta Xu va
cong su (2009) thi 1é to cdy Angelica gigas

phat trién tot hon trong méi trudng SH so vai
MS va Bs. Ham lugng amonium trong moi
truong MS cao hon 12 lan so v6i ham lugng

ammonium trong moéi truong Bs da lam giam
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su phat trién sinh khéi ré to cdy Pan sam
(Salvia miltiorrhiza Bunge) (Ninh Thi Thao va
cong su, 2015). Trong moi truong MS ré to
cdy Bach hoa xa ting truong tot hon so vdi
trong moi truong SH va BS (Bui Dinh Thach,
2016). Diéu nay cho thdy thanh phan méi
truong dinh dudng anh huong dén su sinh
trudng cua 1é to, nhung con phu thudc vao dac
diém loai thuc vat. Dbi v6i ddi twong nghién
ctru la cay Pang sam, ching t6i xac dinh dugc
moi truong dinh dudng phu hop vdi nhan nhanh
sinh khéi & to 1a WPM. Két qua phan tich
phuong sai mot nhan td cho théy 56,27 = Finn >
Feit = 5,14, diéu nay ching té méi trudng dinh
dudng khac nhau c6 anh huéng 16 rét dén hé sd
nhan ré to.

3.2. Anh huéng cia chat diéu hoa sinh

trweéng dén nhan nhanh

Chat diéu hoa sinh truong nhu nhém auxin
¢6 tac dung kich thich phan chia té bao, kéo
dai t& bao va kich thich ra r& nén rat can thiét
cho sy hinh thanh r& trong nuéi ciy in vitro.
Trong thi nghiém nay, chiing t6i nudi ciy cac
mau ré Pang sam trén moi truong khoang co
ban WPM b sung thém chat DHST IBA va
NAA ham luong khac nhau. Két qua thu duogc
sau 2 tudn nudi cdy cho thdy (bang 2), ¢
nghiém thic d6i ching khong bd sung chat
DHST thi 1& to kém phat trién, ré tr& nén den
va chét sau 2 tuln; nguoc lai & cac nghi¢ém
thirc bd sung IBA (ndng d6 1 - 4 mg/l) hodc
NAA (néng do 1 - 4 mg/1) thi 1& to Pang sam
phat trién kha t6t v6i hé s nhan dao dong tir
5,97 — 12,66 lan (hinh 1d).

Biang 2. Anh hwéng ciia IBA, NAA dén kha niing nhin nhanh ré to

DHST (mg/l) . x 3 . x
CTTN Hg¢ so nhan ré (1an) Chat lugng ré
IBA NAA
bC - - 1,00 +
M, 1 - 9,25 +++
M, 2 - 10,83 +++
M; 3 - 11,91 ++
M, 4 - 12,66 ++
Ms - 1 5,97 ++
Mg - 2 6,24 ++
M; - 3 7,41 ++
Mg - 4 7,09 +
My 1 2 8,70 ++
My, 2 2 11,32 ++
My, 3 2 12,90 +++
M, 4 2 13,35 o+
M;; 5 2 11,05 ++

Ghi chu: +: ré manh, ngan, so lwong rat it; ++: ré hoi manh, ngan, nho, so lwong ré it hon; +++: ré

mdp, dai, khoe, so luwong ré to nhiéu.
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Két qua thu duoc ciing chi ra rang IBA anh
huéng dén phat sinh ré to Pang sdm t6t hon
NAA. Do d6, chiing t6i tiép tuc danh gia anh
huéng ddng thoi cia IBA va NAA dén sinh
truong va chit luong ré to. Nong d6 NAA
duoc giit ¢6 dinh 2 mg/l, thay di nong d6 IBA
ting dan tir 1 - 5 mg/l. Két qua thu nhan duoc
cho théy hé s nhan va chit luong ré to dat cao
nhat & nghiém thic M;, (mdi trudng khoang
WPM b sung IBA 4 mg/l va NAA 2 mg/l), hé
s6 nhan dat 13,35 1an (hinh 1c). Két qua phan
tich phuong sai mot nhan té cho thdy 73,85 =
Fiinn > Ferie = 2,85, diéu nay cho thiy cac chat
diéu hoa sinh truong co néng d06 khac nhau tao
su khac biét rd rét vé hé s6 nhan 1é to.

3.3. Anh hwéng ciia ham lwgng sucrose dén
kha ning nhan nhanh ré to

Nubi cdy ré to bang méi trudng khoang co
ban WPM sung sucrose c¢6 nong do khac nhau
(0; 10; 20; 30 va 40 g/l), sinh trudng cua ré to

cay Pang sam da tao ra su khac biét kha rd rét.

Két qua thu duoc sau 2 tuan nudi cay (bang 3)
cho thiy, & cong thic ddi chimg khéng bd
sung sucrose thi ré to kém sinh truong. Diéu
d6 c6 thé 1y giai rang, nudi cly ré to in vitro
doi hoi cung cip ngudn carbon dé dap timg nhu
cau vé ning luong. Tiép tuc ting dan nong do
sucrose ¢ cac moi truong nudi cdy thi hé sd
nhén 1é to ting dan, dat cao nhat & néng do 30
g/l sucrose. Tuy nhién, khi ting nong do téi 40
g/l sucrose thi hé sb nhan lai giam, diéu nay
cling c6 thé 1y giai 1a ndng do sucrose cao cd
thé 1am ting 4p suét tham thau ciia méi truong
vi vay lam té bao va mé nudi cdy cham sinh
trudng. Nhu vay, trong pham vi thi nghiém nay
6 thé lya chon néng dd sucrose 30 g/l 1a phu
hop cho su phat trién cua ré to ciy Pang sim
v6i hé sd nhan 12,42 1an. Két qua phéan tich
phuong sai mot nhan té cho théy 16,69 = Fijnn >
Fuaic = 4,07, diéu nay cho théy ham luong
sucrose khac nhau trong méi trudng nudi ciy
anh huong ro rét dén sy sinh truong cua ré to

va cho hé so0 nhan khac nhau.

Bang 3. Anh huéng ciia ham lwong sucrose dén nhin nhanh ré to

CTTN Ham lwgng sucrose (g/1) Hé s6 nhan(lan) Chit lwong ré
bC 0 1,00 +
b, 10 10,89 +
b, 20 12,02 +++
b, 30 12,42 -
b, 40 10,51 ++

Ghi chu: +: ré manh, ngan, so lwong rat it; ++: ré hoi manh, ngan, nho, so lwong ré it hon; +++: ré

mdp, dai, khoe, so lwong ré to nhiéu.

3.4. Anh huéng cia ham lwong agar dén
kha ning nhan nhanh ré to

Trang thai moi truong duge diéu chinh bang
ndng do agar thay dbi tr 0 — 7 g/l. Két qua
nhan duogc cho théy, trang thai moi truong nuodi

cdy anh huong dén su sinh truong ré to ciy

Pang sim. Mbi trudng khong bd sung agar cho
hé s& nhan rét thép, dat 1 1an, céc nghiém thuc
bd sung agar voi ham luong khac nhau (A;3)
cho hé sb nhin cao gip hon 10 lan so voi
nghiém thic dbi chimg khong bd sung agar.

Tuy nhién, trong cac nghiém thirc bd sung agar
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néng do khéc nhau cling c6 su khac biét ro rét.
Hé s6 nhan ré ting tir 11,6 — 13,01 khi ting
ndng d6 agar tir 3 — 5 g/, déng thoi chat luong
ré tot hon. Nhung khi ting 1én ndng do qua cao

7 ¢/1 thi hé s6 nhan r& bat dau giam xudng, dat

12,16 lan (hinh 1f). Diéu nay ching to ¢ noéng
do agar cao méi truong c6 xu hudng trd nén
cung hon lam céan tr¢ sy van chuyén vat chat
nén anh huong dén sinh truéng va phat trién

cla ré to.

Bang 4. Anh hwéng ciia ham lwgng agar dén kha niing nhan nhanh ré to

CTTN Ham lwong agar (g/l) H¢é s6 nhén ré (1an) Chit luwong ré
bC 0 1,00 +
A 3 11,60 ++
A, 5 13,01 +++
As 7 12,16 e

Ghi chu: +: ré manh, ngan, so lwong rat it; ++: ré hoi manh, ngan, nho, so lwong ré it hon; +++: ré

mdp, dai, khoe, so luwong ré to nhiéu.

Theo Ninh Thi Thao va cong su (2015), két
qua nudi cdy ré to cdy Dan sim (Salvia
miltiorrhiza Bunge) trén moi truong dac (7%
agar) cho hi¢u qua cao hon so véi ba phuong
thirc nudi cdy trén moi trudng ban 1ong, long
va phan 16p. Trong nghién ctru cia ching to1,
nong d6 agar 5 g/l 1a thich hop cho 1& to cay
DPang sim phat trién voi gid tri cao nhat ¢
nghiém thirc A, dat 13,01 lan (hinh le). Két
qua phan tich phuong sai mot nhan t6 cho thiy
71,8 = Fynn > Feit = 4,07, diéu nay cho thiy

ham luong agar khac nhau trong moéi truong
nudi cdy 1a yéu td gay ra su khac biét vé sinh
trudng va chat luong cua ré to Dang sam.
3.5. Thu nhén sinh khéi va danh gia téc do
sinh truéng cia ré

Thi nghiém danh gia sinh truong sinh khéi
ré to duge sir dung 12 moi trudng dinh dudng
WPM b6 sung 4 mg/l IBA, 2 mg/l NAA, 30 g/l
sucrose, 5 g/l agar. Sau cac thoi gian thay doi tir
1 — 30 ngay theo dai, thu thap sb litu. Két qua
nhan sinh khéi r& to dugc trinh bay & bang 5.

Bang 5. Anh huéng ciia thoi gian nudi ciy dén sinh trudng cia ré to

Thoi gian thu . . H¢ sb tiang sinh khi Hé s6 ting sinh khoi
sinh khdi (ngay) H¢ s0 nhan r¢ (tn) twoi (1An) khé (14n)

1 1,00 1,00 0,40

5 1,30 2,19 1,70

10 10,92 4,70 4,20

15 15,63 16,87 12,60
20 20,49 26,15 18,08
25 31,98 40,50 33,60

30 32,07 41,50 35,00
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Két qua (bang 5) cho thdy, su sinh truong
cuia ré to trai qua 3 giai doan c6 sy khac biét rd
rét. Giai doan dau tir 0 - 5 ngay, ré sinh trudng
kém, it phan nhanh, co thé day 1a giai doan
khoi dau cua nudi cdy, cac té bao ré hip thu
chit dinh dudng tich lity chuan bi cho qué trinh
phan chia té bao nén chua c6 sy ting sinh khéi
manh mé&, sinh khéi tuoi chi tang 2,19 lan, thoi
diém nay cac t& bao con non, nhiéu nudc nén

ty 1€ hao hut nudc khi say cao nén sinh khoi

10

Hé so tdng sinh khoi(lan)
i

0 5 10

Trong lwong twoi

khé ciing chi 1,7 1an. Chuyén sang giai doan tir
10 dén 25 ngay, r& phat trién rat tt, phan thanh
nhiéu ré thr cdp, sinh khéi ting manh (hinh 1).
Giai doan tir 25 - 30 ngay sinh khéi ré dimg
tang hodc bi giam do chit dinh dudng da hét,
1 c6 thé bi chét, mém, mau nau, sinh khdi bi
giam di. Nhu vay, c6 thé nhan thiy thoi diém
thu sinh khéi tot nhat 1 25 ngay ké tir khi bét

dau nudi cay.

40.5 41:5
{L&—dﬁ;s
A6
Y —
26.1 -
,fff?
16.87,4# 1808
1% :
15 20 25 30
Thoi gian (ngay)

= Trong lvong khé

Hinh 1. Puong cong sinh truéng ciia ré to

IV. KET LUAN

- Méi truong dinh dudng thich hop cho
nhan nhanh ré to cAy Dang sim la moi trudng
WPM v6i hé sé nhan 9,24 1an va chat luong
ré tét;

- Mbi truong dinh dudng WPM bd sung 4
mg/l IBA, 2 mg/l NAA phu hop cho nhéan
nhanh ré to cdy Pang sim v6i hé sd nhan
13,35 lan;

- Moi truong nudi cdy bd sung ham luong
30 g/l sucrose va 5 g/l agar phu hgp cho nhan
nhanh sinh khéi ré to cay Dang sdm voi chét
lwong ré tot;

- Thoi diém thu nhan sinh khéi ré to thich
hop nhat 13 25 ngay khi nudi cdy ré to ciy
Dang sdm trén modi truong WPM bo sung 4
mg/l IBA, 2 mg/l NAA, 30 g/l sucrose, 5 g/l

agar.
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Hinh 2. Anh ré to nudi ciy trén cac cong thirc mdi trwdng khac nhau

Ghi chii: a) Ré to nudi trén méi truong MS; b) Ré to nudi trén méi triuong WPM; ¢) Ré to nudi trén méi

truong My, d) Ré to nudi trén moi truong M,;; e) Ré to nudi trén moi truongA,, f) Ré to nudi trén moi

truong As.
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STUDY ON IN VITRO CULTURE OF HAIRY ROOTS
OF CODONOPSIS JAVANICA (BLUME) HOOK'F.

Nguyen Thi Huyen', Nguyen Van Viet?

"2 Vietnam National University of Forestry

SUMMARY

In vitro culture hairy roots of (Codonopsis javanica) for mass-production of secondary metabolites is a
potential substitution of declining natural resources. In this study we cultured the hairy roots of (Codonopsis
Jjavanica (Blume) Hook.f) with different nutrient culture media, plant growth regulators, sucrose concentrations
and agar concentrations with the aim of optimizing the growth of the hairy roots. The study on the impacts of
variable factors on multiplication after 2 weeks resulted in the development of the hairy roots in WPM media
with multiplication rate of 9.24 times, which is higher than multiplication rates in MS media and %2 MS* media.
In addition, with the combination of IBA with concentration of 4 mg/l and NAA with concentration of 2 mg/l,
the hairy roots grew well with multiplication rate of 13.35 times. Sucrose concentration of 30 g/l and agar
concentration of 5 g/l were appropriate for the growth of the hairy roots, with multiplication rate of 13.01
times. Then, the WPM medium supplemented with 4mg/l IBA, 2 mg/l NAA, 30 g/l sucrose and 5 g/l agar
which was suitable for root biomass multiplication was used for determining the time of obtaining the root
biomass. The results have laid the foundations for large-scale and mass production of secondary metabolites.

Keywords: Codonopsis javanica, hairy root, in vitro culture, WPM.
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