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Pang sam (Codonopsis javanica (Blume)) thugc ho Campanulaceae, 1a mgt loai thao dwgc quy. Tuy nhién,
s0 lwgng cAy ngoai tw nhién dang giam nhanh do viing phan b bi thu hep cung véi sy gia ting vé nhu ciu
khai thac va ty 1é hat nay mam thap. Két qua nghién ciru dznh huéng ciia chit diéu hoa sinh trudng thuc
vét 1én kha ning tao chdi va ré ciia Pang sim trong diéu kién in vitro cho thiy: khir trung bang dung dich
3% NaOCI trong 10 phiit ri cAy trén méi treong SH ¢6 bd sung 3% dwong + 0,8% thach + 10% nudc dira
cho ty 18 miu sdng va vé trung cao nhit, dat 66,5% sau 2 tuin. Kha ning nhin nhanh choi sau 6 tuan dat
cao nhit (19,28 chdi/miu, chiéu cao chdi 4,67 cm) trén méi trwomg SH bo sung 3% duwong + 0,8% thach +
10% nwéc dira + 1,0 mg/l TDZ + 0,5 mg/l aNAA. Sau 4 tuin nudi ciy chdi in vitro tao ré bét dinh va ting
trudéng tot nhét (chiéu cao 7,36 cm/chdi; 7,03 14/chdi; 11,17 ré/chﬁi) trén moi truong SH bo sung 3% dwong

+ 0,8% thach + 10% nwdc dwra + 0,5 mg/l IBA.
Tir khéa: cdy thubc, chit diéu hoa sinh trwéng, Ping sdm, nuéi cdy in vitro.

Chi sé phén logi 4.6

EFFECTS OF PLANT GROWTH REGULATORS ON
THE MORPHOGENESIS OF CODONOPSIS JAVANICA
(BLUME) UNDER IN VITRO CONDITIONS

Summary

Codonopsis javanica (Blume) belongs to the Campanulaceae family and
is an important medicinal plant. However, the number of this plant in the
nature has been decreasing dramatically because of its narrow distribution,
overexploitation and low germination of seeds. The results of studying the
effects of plant growth regulators on the formation of shoots and roots of
this species under in vitro conditions showed that: the explants sterilized
with 3% NaQOCl for 10 min and then cultured in SH medium supplemented
with 3% saccharose + 0.8% agar + 10% coconut water (CW) yielded the
highest survival and clean explants (66.5%) after 2 weeks of culture. After
6 weeks, the capability of in vitro shoot multiplication was the highest (19.28
shoots/explant, length of 4.67 cm/shoot) in SH medium supplemented with
3% saccharose + 0.8% agar + 10% CW + 1.0 mg/l TDZ + 0.5 mg/l aNAA.
After 4 weeks of culture, in vitro shoots produced adventitious roots and
grew best (length of 7.36 cm/shoot, 7.03 leaves/shoot and 11.17 roots/shoot)
when being grown in SH medium supplemented with 3% saccharose +
0.8% agar + 10% CW + 0.5 mg/l IBA.

Keywords: Codonopsis javanica (Blume), growth regulators, in vitro,
medicinal plant.
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Mé dau

bang sam (Codonopsis
javanica (Blume)) thudc
ho Campanulaceae, 1a mot
loai thao dugc quy trong y
hoc ¢6 truyén cua cac nudc
chau A nhu: Trung Qubc,
Mianma, An D9, Lao, Nhat
Ban, Viét Nam. O nuéc ta,
bang sam thuong phan
b6 & Lai Chau, Lao Cai,
Ha Giang, Hoa Binh, Lam
Béng.

Theo y hoc c¢b truyén,
Dang sam co6 tic dung
chita ty vi suy kém, phé
khi hu nhuogc, kém an,
mét moi, sa to cung, ting
bach ciu, viém hong, da
day... [1]; khang u, khang
khuén va ting cuong mién
dich.... [2, 3]. Theo céc
tac gia Zhu E va cs (2001)
[4] va Li C.Y va cs (2009)



[5], trong ré ciy Péang sam c6 chira polysaccharides,
saponins, alkaloids va phytosteroids...

Hién nay, Bang sam dang bi tan pha nghiém trong,
mat khac, ty 1€ nay mam tur hat trong tu nhién rat théip
nén loai cdy nay 1am vao tinh trang gin nhu tuyét chiing
va duogc dua vao “Sach Do Viét Nam” can duoc bao
vé. Nghién ctru nay duoc tién hanh nhim tim ra moi
truong nudi cdy thich hop dé c6 hé sb nhan chdi cao
va tao cdy hoan chinh trong thoi gian ngan, gop phan
san xuat gidng cay duoc liéu quy nay voi quy mo 16n.

Vat liéeu va phuong phap nghién ciau

Vit liéu nghién ciru

- Vat liéu nghién ctru 1a doan than cdy Pang sam
c6 mam sinh trudong dugc thu hai tir Héa Binh.

- Chét khir tring dung trong thi nghiém: NaOCI.

-Moi truong nudi ciy: SH (Schenk and Hildebrandt,
1972) [6].

- Chét kich thich sinh truéng dugce bd sung vao
moi truong la: KIN, TDZ, IBA, aNAA.

Phuwong phap nghién ciru

Nghién civu khir tring mdu: xac dinh ndng do va
thoi gian khir tring miu bang NaOCI. Thi nghiém b
tri ngdu nhién, 3 1an nhic lai voi nong do NaOCI (1%;
2%; 3%; 4%) va thoi gian tuong ung (5; 10; 15; 20
phut).

Cac budce tién hanh: mau duoc ria dudi voi nude
chay, sau d6 cét doan than mang chdi ngu c6 kich thude
1,5-2,0 £ 0,2 cm dugc khtr trung béng 1-4% NaOCl
trong 5-20 phut, rua sach lai bé’lng nudc cit vo trung
khoang 3 1an. Sau d6 ciy trén moi truong SH, bd sung
3% dudng, 0,8% thach, 10% nudc dura.

Nghién ciru nhén nhanh chéi in vitro: nghién ciru
anh huong KIN, TDZ, aNAA dén qua trinh nhan
nhanh chdi. Thi nghiém bd tri ngiu nhién, 3 1an nhéc
lai voi néng do KIN [0 (B/C); 0,5; 1,0; 1,5; 2,0 mg/1]
va TDZ véi néng do [0 (B/C); 0,5; 1,0; 1,5; 2,0 mg/1]
bd sung vao madi truong SH.

Thi nghiém nghién ctru anh huong aNAA dén qua
trinh nhan nhanh chdi: tir két qua cua thi nghiém KIN,
TDZ b sung néu trén, thi nghiém bd sung aNAA véi
cac ndng d6 [0 (B/C); 0,2; 0,4; 0,6; 0,8; 1,0 mg/1] két
hop v6i KIN va bo sung aNAA véi cac ndong do [0
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B/C); 0,5; 1,0; 1,5; 2,0; 2,5; 3,0 mg/l] Kkét hop voi
TDZ b sung vao mdi trudng SH. Cac thi nghiém duoc
bd tri ngu nhién, 3 1an nhic lai.

Céc budc tién hanh: cdy Dang sam in vitro dugc cét
thanh timg doan mang chdi ngi ¢6 kich thude 1,5-2,0
+0,2 cm. Sau d6, mau duge ciy trén moi trudong SH ¢6
bd sung KIN, TDZ, KIN + aNAA, TDZ + oNAA, 3%
duong, 0,8% thach, 10% nudc dura.

Nghién curu moi truong tao in vitro cdy hoan chinh:
nghién ciru tao ré cay Dang sam in vitro. Thi nghiém
bd sung oNAA hoic IBA véi ndng do (0,5; 1,0; 1,5;
2,0 mg/l) vao méi truong SH bod sung 3% duong,
0,8% thach, 10% nudc dira. D6i ching: khong bo sung
aNAA hoac IBA.

Céc budc tién hanh: cac chdi in vitro cia ciy Dang
sam co kich thudc 4,0 = 0,2 cm dugce tach ra tir cum
chdi trén moi truong nhan nhanh duoc cdy trén moi
truong SH bd sung 3% duong, 0,8% thach, 10% nudc
dira, v&i cac n6ng do tir 0,5-2,0 mg/l aNAA va 0,5-2,0
mg/l IBA dé khao sat kha nang hinh thanh ré in vitro.
Céc thi nghiém dugc b tri ngau nhién, 3 14n nhéc lai.
O tat ca cac thi nghiém trén, mdi cong thirc 14 30 miu.

Chi tiéu theo doi va xir 1y s6 liéu thi nghiém: nghién
ctru tién hanh theo doi dinh ky 1 tuan/lan. Theo di
cac chi tiéu: ty 16 mau séng (%), mau nhidém (%), kha
nang sinh truéng ca chdi, s6 chdi/mau, chiéu cao choi
(cm), s6 14 (14/choi), s6 ré (r&/chdi)... Cac thi nghiém
dugc dit trong phong thi nghiém cé cudng do chiéu
sang 2.400 lux, thoi gian chiéu sang 1a 12 gio/ngay,
nhiét d6 phong 24 + 2°C, @6 4m phong 55 + 5%. Céc sb
lidu thu thap duogc phan tich thdng ké bang phin mém
IRRISTAT 5.0 va ANOVA.

Két qua va thao luan
Tao vit liéu khéi dau

Vit li¢u nghién ctru la cac doan than cua cay Pang
sam. Trudc khi dua vao nudi cdy, mau duoc xur 1y khir
tring bang NaOCI véi cac ndong d6 va thoi gian khac
nhau. Khir tring doan than cta ciy Dang sim bang
dung dich 3% NaOCl trong thoi gian 10 phut ty 1¢ song
dat cao nhat (66,5%). Khi ting ndng d6 va thoi gian
khir trung 18n, ty 16 mau sdng giam dan. Ty 18 song
thap nhét khi xir Iy ¢ nong d6 4% NaOCI trong 20
phut, chi 1a 24,5% (bang 1).



Bang 1: anh hudng ciia thoi gian va nong dé NaOCI dén méu Péng sam

Ty 1¢ % mAu
Thoi

gian Nong dj 1% Nong 4§ 2% Nong 4§ 3% Nong @j 4%

(phut)

Song | Nhiem | Chét | Song | Nhiém | Chét | Sing | Nhiém | Chér | Song | Nhiem | Chét

5 205 | 662 | 73 | 291 | 86 | 123|369 | 546 | 85 | 265 | 462 |273

10352 504 | 144 | 521 | 319 | 160 | 66,5 | 205 | 130 | 40,1 | 218 |381

151403 ] 396 | 202 | 500 | 206 | 294 | 520 | 215 | 265 | 323 | 157 |520

200|356 | M2 | 302 | 20| 28 | 352|480 | B | 190 | 45 | 128 |67

Nhu vay, khir trung doan than ctua cay Pang sam
bang dung dich 3% NaOClI trong thoi gian xtr Iy 10
phiit 14 thich hop nhat.

Giai dogn nhin nhanh

D

Hinh 1: Pang sam va cdc giai doan nhdn giong
A- Bang sam (Codonopsis javanica); B- Giai doan nhdn nhanh;
C, D- Giai doan tgo cdy hoan chinh

Anh hieong cia KIN dén qud trinh nhdan nhanh
chéi: KIN thugc nhém cytokinin, ching dugc bo sung
vao moi truong chu yéu dé kich thich sy phén chia té
bao va phan hoa chdi bat dinh, ting cuong kha ning
téng hop chat diép luc cua cay. Dé danh gia anh hudng
cua KIN Ién qué trinh hinh thanh cum chdi, chung toi
bd sung KIN véi ndng do tir 0,5 dén 2,0 mg/l vao moi
truong va két qua nghién ctru anh hudng ciia KIN duoc
trinh by & bang 2. Két qua & bang 2 cho thay, KIN ¢o
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tac dung khong rd rét vé lam gia ting s choi ciia Dang
sam. Nhu vay, néu bo sung don 1¢ KIN s€ c6 tac dung
thap dén qua trinh nhan nhanh ch6i Pang sam.

Anh hwong cia TDZ dén qud trinh nhdn nhanh
choi: TDZ c6 tac dong rat hiéu qua dén nhan chdi cua
nhiéu loai cay. Pé tim hiéu anh hudong cua TDZ dén
kha ning nhan chdi in vitro ciia Pang sam, chung toi
bd sung TDZ véi ndng do tir 0,5 dén 2,0 mg/l vao moi
truong va két qua dugc trinh bay ¢ bang 2.

Bdng 2: anh huong ciia TDZ, KIN dén qud trinh nhdn nhanh choi

Chét kich thich sinh trwéng 2 x.
(mg/l) S8 chdi/méu Chiéu cao choi
(cm)
KIN TDZ
0 (DB/C) - 1,72 ¢ 2,92d
0,5 - 336a 324 a
1,0 - 2,86 ab 3,18 ab
1,5 - 2,50b 3,06 be
2,0 - 2,470 3,01cd
LSD 0,05 0,52 0,13
CV(%) 3,2 34
- 0 (P/C) 1,73 e 1,90 d
- 0,5 6,16 b 327D
- 1,0 6,55a 3,54a
- 1,5 5,11¢ 3,08 bc
2,0 4,04 d 2,93 ¢
LSD 0,05 0,13 0,21
CV(%) 3,0 4,8

Cdc chit cai khac nhau trong cing 1 cot chi su sai khac ¢ y nghia

thong ké o p < 0,05

Bang 2 cho thay, TDZ c6 tac dung kich thich manh

dén qua trinh nhan nhanh chdi ¢ cay Pang sam O ndng

do 1,0 mg/l TDZ b sung vao moi truorng, s6 chdi trén

mau da tang 1én 6,55 chdi/mau va chiéu cao choi dat

3,54 cm, sai khac & mirc dang tin cdy so véi d6i ching

va cac ndng d6 khac. Tuy nhién, khi ting nong d6 TDZ

16n hon 1,0 mg/1, s6 chdi/mau, chidu cao chdi lai co xu
huéng giam dan va chdi c6 hién twong vang.

Anh hwéng ciia t6 hop KIN + aNAA, TDZ + aNAA
dén qud trinh nhan nhanh chéi: khi két hop auxin véi
cytokinin s& gitp sy tang truong chdi non va khoi phat
su tao m&i mo phan sinh ngon chdi tir nhu mo. Gaspar
va ¢s (2003) [7] cho rang, cac thi nghiém tao chdi bat
dinh thuong cho két qua cao khi sir dung cytokinin
ndng do cao va auxin ndng do tir thip dén trung binh.
Do d6, cac auxin trong thi nghiém nay dugc sir dung &
nong do thap nham khao sat tic dong cta su phdi hop
giita auxin (aNAA) véi KIN, TDZ 1én sy tao chdi cay
Dang sam.
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Két qua nghién ctru sau 6 tuan nudi cay duoc trinh
bay ¢ bang 3 cho thay: trén méi trudng bd sung td hop
KIN ¢ ndng d6 0,5 mg/l va aNAA ndng do tir (0,2-1,0
mg/1) ¢ tac dung tich cuc téi sy phat sinh cum chdi,
nhung thich hop nhét cho viéc tang h¢ s6 nhan choi,
chiéu cao choi 1a méi truong bd sung 0,5 mg/l KIN két
hop véi 0,2 mg/l aNAA so véi cong thirc khac & mirc
¢6 ¥ nghia thong ké. O mai truong nay, sb luong chdi
dat 12,10 chdi/mau, chiéu cao chdi dat 4,56 cm. Khi
tang nong dd oNAA cao hon 0,2 mg/l ¢c6 xu hudng lam
giam kha nang tao choi ciia mau céy. Nhu vay, viéc bo
sung oNAA vao mdi trudng két hop véi KIN lam ting
hiéu qua tao chdi, tuy nhién s6 chdi van con thap, chat
lwong chdi chua cao.

Khi két hop TDZ v&i aNAA & ndng do va ty 18 thich
hop c6 thé nang cao hé s6 nhan chdi va chat luong chdi
dbi voi mot s cay trong nhu cdy Cymbidium faberi
Rolfe (Jun Tao va cs (2011) [8]. Do vay, TDZ ¢ ndng
d6 1,0 mg/I (ndng d6 cho hidu qua nhan nhanh chdi tot
nhat) da dugc str dung phdi hop véi aNAA nong do tir
0,5-3,0 mg/l nham tang hiéu qua nhan nhanh chdi Pang
sam. Trén moi truong c6 0,5 mg/l aNAA va 1,0 mg/l
TDZ sau 6 tuan nudi céy, s6 chdi dat cao nhét 1a 19,28
chdi/mau, chiéu cao chdi dat 4,67 cm, chét lugng chdi
rat tt, chdi xanh va map. Tuy nhién, khi ting nong do
aNAA 16n hon 0,5 mg/1 thi s6 chdi c6 xu hudng giam

Giai dogn tao cdy hoan chinh

Auxin dugc bd sung vao méi truong dé ting cudng
kha ning tao ré (Tiwari va cs, 2000) [9]. Tuy nhién,
v6i cac loai cdy khac nhau thi loai auxin va nong do la
khac nhau. O day ching t6i tién hanh nghién ctru thi
nghiém véi aNAA va IBA. Trong nghién ctru nay, IBA
to ra thich hgp hon trong viéc kich thich chdi Pang
sam tao 1é so véi aNAA. Mic du bd sung aNAA vao
moi trudng nudi cdy da cai thién dugc chat luong bo ré
Dang sam so v6i ddi chimg nhung chiéu cao cdy, s6 14,
ty 1& chdi ra ré van con thip.

Trén moi truong co chira IBA, thoi gian xuét hién
ré& va chat lugng bo r& Dang sdm da dwogc cai thién rd
rét. Két qua nghién ctru ¢ bang 4 cho thiy: sau 4 tuan
nudi cay, moi truong co bo sung IBA di thiic diy qua
trinh hinh thanh va phat trién ré tir chdi in vitro; sb
choi ra ré dat tir 5,90 dén 11,17 1& so v6i méi truong
khong bd sung IBA. Tuy nhién, & cic mic nong do
khac nhau thi kha ning cam ung tao 1é in vitro ciing
khac nhau. Pic biét, @ moi truong bd sung IBA nong
d6 0,5 mg/l, chiéu cao chdi, s6 1a va kha nang hinh
thanh ré 1a tdt nhat: chiéu cao chdi dat 7,36 cm, sb 14
7,03, s r& 11,17. Khi tang néng do IBA 16n hon 0,5
mg/I thi chiéu cao choi, s6 1 va kha ning hinh thanh
ré in vitro giam dan.

Bdng 4: anh huong ciia aNAA, IBA dén kha néng ra ré ciia choi

da‘}j O nong do ;”’0 mg/lda t?_e h‘fn uc 0_136 Su pha§ SN | oNAA (mgfl) | TBA(mgf) | Chidu cao chdi cm) | 6 1aichdi | S5 riehdi
choi in vitro (chi dat 6,52 choi/mau), chiéu cao choi dat
3,83 cm, choi c6 hién tugng vang ua. 0®C) e 4 2484
Bdng 3: anh huong cia t6 hop KIN + aNAA, TDZ + aNAA dén qud trinh 05 - 3l S 4B
nhén nhanh chéi 1,0 - 530a 557a 7264
3 " 1,5 - 4,56 ab 525D 6,28 b
KIN (mg/l) | TDZ (mg/l) | oNAA(mgl) | Séchdi/miu Ch”‘;:;;’ choi 20 - "0 1130 S10
05 - 0 (P/C) 338¢ 391d
05 - 02 2108 436 LSD 0,05 0,25 0,19 0,23
0,5 - 0.4 7,79b 4,160 CV(%) 2] 3,1 40
0.5 - 0.6 6.15 ¢ 3.81c 0(PIC) 3214 470d | 3420
0,5 - 08 6,10¢c 3,52d
05 - ) 54l cd 320¢ 0,5 7364 703a 11,172
LSD 0,05 0,34 0,2 1,0 6,50 b 60,84 a 9,55b
CV(%) 3.1 42 15 642b 6,58b 6,50 ¢
10 0 (P/C) 6,54 d 3,96 de
10 05 19284 1672 2,0 558¢ 551¢ 590d
1,0 1,0 14,03 b 445b LSD 0,05 0,22 0,24 0,15
1,0 1,5 10,15¢ 422¢ CV(%) 21 39 23
1,0 2,0 9,08 ¢ 405d - : :
1,0 25 7,02d 3,98 de Cdc chir cdi khdc nhau trong cing 1 ¢t chi sy sai khac 6 y nghia
1,0 3,0 6,52d 383¢ théng ké 6 p < 0,05
LSD 0,05 2,0 0,16 L . N .
V(%) 45 23 Trong nghién ctu nay, IBA ¢ nong do 0,5 mg/l
dugc ching minh 1a c6 hi€u qua nhat cho ré, dan dén
Cac chit cai khac nhau trong cung 1 cot chi sy sai khac X AN v 2 . . ’ 2 s
oy mghia thing ke 6 p < 0,05 1€ dai va khoe manh. Tac dung kich thich kha nang
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hinh thanh ré in vitro cua IBA ciing da duoc bao céo
& nhiéu loai cay thudc khac nhu: Ocimum basilicum
(Sahoo va cs, 1997) [10], Tvlophora indica (Faisal and
Anis, 2003) [11].

Két luan

1. Ché do khtr tring miu thich hop cho Pang sam
dugc xac dinh 1a 3% NaOCl trong thoi gian xtr 1y 10
phat. Cong thirc nay cho ty 16 miu séng va vo tring
cao, dat 66,5% sau 2 tuan theo ddi.

2. Mai truong tt nhat cho nhan nhanh chéi Pang
sam 1a bd sung 1,0 mg/l TDZ + 0,5 mg/l aNAA bd
sung vao moi truong SH + 3% duong + 0,8% thach +
10% nudc dira. Trén mdi truong nay sau 6 tuan nudi
céy cho hé sb nhan chdi cao (19,28 chéi/mﬁu), chiéu
cao chdi (4,67 cm), chét luong chdi tét, chdi xanh va
map.

3. Moi truong tao cdy in vitro hoan chinh thich
hop 14 bd sung 0,5 mg/l IBA vao méi truong SH + 3%
duong + 0,8% thach + 10% nudc dura. Trén moi truong
nay sau 4 tuan nudi cdy, chiéu cao chdi dat 7,36 cm;
s6 14: 7,03; s6 ré: 11,17, chét lugng chdi cao va xanh.
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