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ANH HUONG CUA CHAT DIEU HOA TANG TRUONG THUC VAT VA
PUONG SACCHAROSE LEN DICH NUOI CAY HUYEN PHU TE BAO DUA
CAN CATHARANTHUS ROSEUS

Bui Vin L&, Nguyén Ngoc Hong®
(1) Trudng Pai hoe Khoa hoc Ty nhién, PHQG-HCM
(2) Truong Pai hoc Ban céng Tén Dic Théng
(Bdi nhdn ngay 06 thang 03 ndm 2006, hoan chinh sira chita ngay 17 thdang 05 ndm 20006)

TOM TAT: M6 seo xanh dwoc cam itng tie ld cdy dira can in vitro dwgc nudi trong moi
trieong MS (Murashige and Skoog) long c6 b6 sung cdc chat diéu hoa tang truong thuc vat
khdc nhau gom c6 auxin va cytokinin. O néng d@ 1 mgl”" oc-naphthaleneacetic acid (NAA) va
0,5 mgl”" kinetin (Kin) thu nhén digc sinh khéi va alkaloid toan phdn cao nhdt trong khi ciing
¢ méi truong nay nhung thay thé NAA bang 2,4-dichlorophenoxyacetic acid (2,4-D) ¢ ciing
néng dé thu dwoc sinh khéi va alkaloid toan phd‘n thdp. Khao sdt anh hudng cua nong do
dwong saccharose dén viée nuéi cdy dich huyén phi té béao dira can cho két qua ¢ nong dé 60
gl’! cho hwong san pham la cao nhét. Khi két hop néng dj chat diéu hoa tdang trudng thuc vt
cho hiéu qua nudi cdy cao (1 mgl"' NAA: 0,5 mgl’" Kin) va nong do dirong 161 1eu (60 gl") thu
nhén dugce leong vincristin cao trong khi ¢ ld cdy dira can ngoai tu nhién khong thu dwoc
lirong alkaloid nay.

1. GIOI THIEU

Dira can Catharanthus roseus.G.Don ho Triic dao Apocynaceae 1a mot trong nhiing duoc
liéu chia nhiéu alkaloid. Tir dira can ngudi ta chiét duoc chét chira ung thu nhu vinblastin,
vinblastin va chita cao huyét ap nhu ajmalicin, serpentin. Tuy nhién ham luong cia nhitng chét
nay co trong cdy la rat thip. Viéc nudi cdy té bao cdy dura can dé ning cao ham lugng alkaloid
mong muédn da duge nhiéu nudc trén thé gidi nghién clru va img dung vao san xuét. Viéc nudi
cdy 1€ bao dé thu nhan sinh khdi va cac hop chat thi cAp & nudc ta méi & trong giai doan
nghién ciru budce dau.

Gép phin nghién ctru v& viée nudi cdy té bao chiing t6i tién hanh khao sat so by anh hudng

ctia mdt s6 hormon ting trudng 1én qud trinh tao sinh khoi t& bao va alkaloid toan phén c6 trong
dich nudi cay.

2. VAT LIEU VA PHUONG PHAP

Mob seo mau xanh dugc nudi trong diéu kién chiéu sang tir 1a dira can in vitro 4 thang tudi
duoc chuyén vao 100 ml mdi trudng cam vng trong erlen 250 ml. Méi trudong cam tmg gdm
mdi truong MS + Vitamin Morel + Hormon tang trudng thue vat (NAA hodc 2,4-D va Kin
hodac BAP) + 30g/l dudng sucrose. Sau d6 dat vao may lic 200 vong/phit & nhiét do 25+ e
trong diéu kién chiéu sang lién tuc 16 gid/ngay. :

Ciing 1am theo céch tuong tu nhu trén nhung thay thé ndng do dudng 30g/l bang cac nong
d6 dudng 40 g/1, 50 g/l, 60 g/l, 70 g/l, 80 g/l va ndng d6 hormon ting trudng la 16i wu nhét
trong thi nghiém trén.

X4c dinh sinh khéi bang phuong phép cén

Chiét tach alkaloid toan phén tir sinh khéi té bao Dira can theo phuong phép ciia Kutney va
cdng su (1983)

Xac dinh alkaloid toan phan bing phuong phép acid-baz - khan theo dugc dién Viét Nam
va duoc dién Anh
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Cay dira can ngoai tu nhién

Khir tring mau va nudi cdy trong
¥ dieu kién thich hop
Cay dira can in vitro

Nubi cdy md seo trong diéu kién
chiéu sang 1000 lux

Mo seo
l Chuyén mé seo sang mdi trudng
i _ 16ng dé nudi cay dich huyén phu
Dich huyén phu té bao
l Nuéi cdy trong 28 ngay
Sinh khéi

|

Dinh lugng alkaloid toan phén

Hinh 1. Qui trinh thye hién thi nghiém
3. KET QUA VA THAO LUAN

3.1. Khdo sit inh huéng ciia sy thay ddi ndng dd cytokinin dén su tao sinh khéi

Bang 1.Mai truong két hop NAA va cytokynine dung dé nuéi dich huyén phu té bao.

Moi NAA BAP KIN Trong Trong
treong | (mg/lit | (mg/lit | (mg/lit | lwong twoi | lwong twoi
) ) ) (FW) (DW)
K1 1,0 0 0 9.24+0.10 0.3610.03
K2 1,0 0 0,10 9.34+0.08 | 0.47+0.07
K3 1,0 0 0,25 10.5940.2 0.6610.13
K4 1,0 0 0,50 11.47+0.48 0.76+0.06
K5 1,0 0 1,00 9.55+0.16 0.61£0.04
K6 1,0 0,10 0 9.26+0.13 0.46+0.09
K7 1,0 0,25 0 10.58+0.29 0.58+0.09
K8 | 1,0 | 0,50 0 | 11.59£0.27 | 0.78+0.09
K9 1,0 1,00 0 9.50+0.16 0.64+0.05
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Hinh 2.. Dudng cong ting trudng ciia dich huyén phi té bao dira can trong méi trudng bd suing
NAA va cytokinin

O bang trén cho thiy méi trudmg chi bd sung NAA ¢6 su tao sinh khdi thip hon so véi mbi
truong bo sung NAA két hop vai Kin. Moi truong K4 (MS + NAA (1mg/l) + Kin (0.5 mg/l) va
K8 (MS + NAA (Img/l) + BAP (0.5 mg/l) cho sinh khéi twoi va kho déu cao hon cic moi
truong khac.

Nhu viy, theo cach bd tri cia thi ‘nghiém nay thi sy két hop v&i ndng do cytokinin tang dan
tr 0,1 - 0,5 mg/l lam luong sinh khéi ting ti 1é thudn theo. Nudi dich huyén phti té bao trong
mai truong MS ¢6 céc chét diéu hoa ting trudng khac nhau.

Muc dich: Khao sat anh hudng cta su thay ddi ndng do cac chét diéu hoa ting truwong khac
nhau dén sy tao sinh khdi va alkaloid

Nong d6 auxin (NAA va 2,4-D) duoc ding 1a 1 mg/l. Nong do cytokinin (Kin, BAP) duoc
dung 1a 0,5 mg/1.

Bang 2. Anh hudng cta céc chit diéu hoa ting trudng thuc vét khac nhau dén viéc tao sinh
khoi trong nudi dich huyén phu té bao dira can.

MBbi truong | Chat DPHTT FW (gam/lit) DW (gam/lit) Alkaloid toan
. phan (mg/l)

K1 2,4-D +K 134.19£ 0.25 4.81+0.21 45.50 £ 0.54

K2 2,4-D +BA 124.19+£ 0.91 491+ 0.15 51.33 £0.46

K3 NAA+K 100.05+0.21 6.88+0.13 89.26 £ 0.13

K4 NAA + BA 98.97+0.48 6.80+0.25 87.47+0.17

MBai truong K3 cho luong sinh kh01 khd va alkaloid c6 trongi dich huyén phu 12 cao nhét.
Do d6 mdi trudng K3 1a méi truong ti wu nhat cho viéc khao sat anh huéng ciia hormone thuc
vét 1én qua trinh hinh thanh alkaloid c6 trong té bao va trong méi trudng long.

Moi trudng bd sung 2,4-D tao sinh khéi tuoi nhidu hon so v6i méi truong bd sung NAA
nhung trong lugng kho rat thip do mdi truomg bd sung 2,4 D kich thich té bao phén chia manh
1am cho té bao x6p, cdu tric rdi rac nén trong luong khé thu duogc thip
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Hinh 3. Pudng cong ting trudng cia dich huyén ph té bao dira can sau 28 ngay nudi trong méi
trudong co bd sung cac hormone thuc vit khac nhau.
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Hinh 4. Ham lugng alkaloid toan phéan thu dugc trong méi trudng c6 b sung cic hormone thuc

vét khac nhau

Bang 2 va bidu dd 4 cho thiy mbi trudng cé bd sung 2,4- D tao sinh khéi tuoi nhidu hon so
v6i moi trudmg bd sung NAA nhung trong lwong kho lai rét thap. Moi trudng K3 va K4 co
trong luong tuoi thiap hon méi truong K1 va K2 nhlmg cho sinh khéi khé nhlcu hon. Méi
trudng K3 cho sinh khdi twoi va khé déu cao hon méi trudng K3 nhung xét vé mat thong ke,
hai méi truong nay khong cé sy khac biét & mic y nghla a=0.01.

Hormone thuc vat dong vai trd quan trong trong didu khién va diéu hoa su téng truong, phat
trién, biét hoa. Hormone thyce vét khong chi cam mg sy tao seo ma con la chét cam {mg, chat
gdy stress cho té bao thue vit. 2,4-D kich thich su phan chia t& bao nhanh nhung lai pha huy
cay trac chat ché cua té bao lam cho té bao xbp va gxam di viéc tao céc san phdm thi cép.
Cytokinin can thiét cho sw hinh thanh céc hop chét thi cép, khi két hop cytokinin v6i NAA
gitp duy tri su tang trudng cung nhur tao ra alkaloid cao.

Nuéi dich huyén pht té bao trong mdi trudong t6i wu & trén va bd sung cac ndng do dudng
khac nhau.
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Khao sat anh huong cta cac ndng do dudng khic nhau trong qua trinh thu nhén sén phim.
Mo seo dac dugc dua vao moi truong MS co chét_ diéu hoa ting truong thich hop va bd
sung cac nong dd duong khac nhau. Thi nghiém dugc bo tri nhu bang dudi.

Bang 3. Anh hudng ctia nong do dudng sucrose dén sy nudi cdy dich treo

Mobi NP dudng | Trong lwong | Trong luong kho | Alkaloid toan phén
trudng twoi (g/l) (g/l) (mg/l)
b1 20 76.22+ 0.51 5.68 6+0.27 4332+ 0.62
b2 30 88.23%1.11 6.2010.11 58.53 +2.36
b3 40 103.58+ 0.58 7.20+£0.14 85.92 £ 1.69
b4 50 107.47+ 1.16 7.431+0.05 96.60 + 1.31
bs 60 119.334+3.96 7.54 £ 0.23 110.55 £ 4.01
bé6 70 100.25£ 0.18 7.02+0.09 74.70 £ 2.15
b7 80 88.08 £0.57 5.88+0.09 65.73 £ 1.44
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Hinh 5. Pudng cong ting trudng cua dich huyén phu té bao trong mdi trudng ¢ bd sung cic n(’ing do
duong khac nhau

O bang 3 va hinh 5 cho thay mdi trudng céd nong dd dudng tang dan tir 20 - 60 gamy/I smh
khéi twoi va kho thu dugce trong méi trudng tang dan theo. M@i trudng t6i wu cho thi nghiém vé
anh hudng ctia ndng d6 duong lén sy tao sinh khdi 1a méi truong D5.

Tuy nhién khi ting ndng do dtrcng 1én cao hon 1a 70 - 80 gam/lit thi trong lugng tuoi va khd
gidm dan. Diéu nay cé thé giai thich la khi noéng do dudng cao qua s& dan dén 4p suat thim
théu cao qua mic giéi han ma té bao Dira can c6 nén anh hudng dén viéc ting trudmg té bao.

Nong d6 dudng c6 anh hudng dén su tao thanh cac san phdm thir cAp trong nudi cdy té bao.
Ot nong dé dudng sucrose cao vira phai khoang 50 —60 gam/lit s kich thich tao sinh khéi va
alkaloid. Nong do dudmg cao khong chi 1a ngudn cung cap hydrat cacbon ddi dio ma con la yéu
t& gy stress osmotic.
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Hinh 6: Ham lugng alkaloid thu dugc trong méi trudng €6 bd sung céc néng do dudng khac nhau

3.2. Pinh lwgng alkaloid vinblastin va vincristin c6 trong 14 cAy khéng qua nuédi ciy in
vitro va trong dich huyén phu té bao

Thu nhén alkaloid toan phén tir dich huyén pha té bao c6 bd sung NAA (1 mg/1) + Kin (0,5
mg/l) va dich huyen phti bd sung 2,4-D (1 mg/l) + Kin (0,5 mg/l). Ca hai dich huyén phu nay
déu duoc sur dung nong d dudng 1a 60 g/l.

Str dung 14 céy dira can 3 thang tudi dé dinh lwgng vincristin va vinblastin.
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Hinh 7. Két qua dinh lugng vinblastin ciia mau 14 cdy ngoai tw nhién bing phuong phap HPLC

uy

H L
# 4
“n
i
om
s
i o
§ : A
i i m na
Ilt I!I o
2 £ \.-‘-i_ Lol ’“n roan
1 % @ U .‘../‘
1. A i iy
R A T R R TRy

Trevang

Trang 64




TAP CHi PHAT TRIEN KHREN, TAP 9, S0 62006

’ g
ool sug WA
£ o,
* ] H |
! y
..- f : ]
| | w
LN I‘ H b
: | E F
* ; : i
1 ! £
i ! % 13
i : isd
isl i L 8"
b by {b— f g :
] H i g
¥ M | £ 3 fra = &
L 1 o 34 I
s} }0y i iy i,
» i 2 Ry W,
i i vel Frrinm
& A vl P /
L e mrrpe— 1 i
n i : A

.= : ,' Iy ’;' ] .;-.-i g
ey

Hinh 8. Két qua dinh lugng vincristin ctia dich huyén phi té bao dira can c6 bd sung NAA + Kin

Biing 4. Két qua dinh lugng vinblastin cia dich huyén phu té bao dira can ¢6 bd sung NAA +
Kin bang phuong phap HPLC.

bing phuong phap HPLC

Mau alkaloid

Vinceristin (%) Vinblastin (%)
L4 Dira can 0 3,948.10™
NAA + Kin 3,45.10” 2,7.10°
2,4-D + KlIn 0 0

Ghi chii:

- NAA + Kin: alkaloid toan phin thu dugc tir moi trudong MS c¢6 bd sung NAA (1mg/l) +
Kin (0,5 mg/l) va duong sucrose (60 g/l).

- 2,4-D + Kin: alkaloid toan phf?m thu duoc tir méi trudng MS ¢6 bd sung 2,4-D (1mg/l) +
Kin (0,5 mg/l) va dudng sucrose (60 g/l).

Béng trén cho thdy bing phuong phap nubi cdy dich huyen phti c6 bd sung 2,4-D thi luong
vineristin va vinblastin khéng c6 trong mau alkaloid toan phan con dich huyén phit NAA + Kin
cho lugng vinblastin thdp hon so v6i cdy trong ngoai tw nhién nhung cho luong vincristin kha
cao trong khi cay uong ngoai tu nhién trong thi nghiém nay lai khong c6. Tuy nhién, dé két
luan chinh x4c hon vé su nudi cy dich huyén phit NAA + Kin ¢6 tac dung cai thién lmmg
indol alkaloid qui nay hay khong can phai thuc hién nhiéu lan dinh lugng vincristin va
vinblastin bing phuong phap sic ky 16ng cao ap trén nhiéu mé cdy c6 bd sung NAA va Kin dé
cho sb liéu chinh xac nhat vé su ting hay giam luong indol alkaloid qui nay.

4. KET LUAN

Bugc dau da tim duoc ndng dd hormon phu hop va ndng do dudng tdi wu cho viéc nudi
dich huyén phu té bao dira can. Budc tiép theo la chon dong té bao cho ham lugng alkaloid cao
nhat dé nudi cay dong té bao don.
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EFFECTS OF PLANT GROWTH REGULATORS AND SACCHAROSE ON

THE CATHARANTHUS ROSEUS SUSPENSION CULTURE

Bui Van Le""), Nguyen Ngoc Hong®
(1) University of Natural Sciences, VNU- HCM
(2) Ton Duc Thang University

ABSTRACT: Green callus clusters inducted from in vitro Catharanthus roseus leaf
explant have been cultured in a modified Murashige and Skoog (MS) liquid induction medium
supplemented with different plant growth regulators containing auxin and cytokinine. The
indution medium with 1 mgl'l oc-naphthaleneacetic acid (NAA) and 0.5 mgl" kinetin (Kin) gave
the greatest biomass and total alkaloid, meanwhile in the same medium containing 2,4-
dichlorophenoxyacetic acid (2,4-D) instead of NAA reduced biomass and total alkaloid
production. The optimum saccharose concentration for alkaloid and biomass was 60 gl 4
combination between optimum plant growth and saccharose concentration in C. roseus
suspension culture gave more vincristine alkaloid than natural C. roseus leaf

Key words: Catharanthus roseus, suspension culture, total alkaloid, plant growth

regulators, saccharose.
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