TAP CHI PHAT TRIEN KH&CN, TAP 9, SO 6-2006

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

Bui Vin L&, Nguyén Ngoc Hong?
(1) Trudong Pai hoc Khoa hoc Tu nhién, PHQG-HCM
(2) Trudng Pai hoc Ban céng Ton Puc Thing
(Bai nhan ngay 06 thang 03 nam 2006, hoan chinh swa chita ngay 17 thang 05 nam 2006)

TOM TAT: Mé seo xanh dwoc cam ung tir la cdy dira can in vitro dwoc nudi trong moi
truong MS (Murashzge and Skoog) long c0 bé sung cac chat diéu hoa tang truong thuc vit
khac nhau gom ¢6 auxin va cytokinin. O nong as 1 mgl” oc-naphthaleneacetic acid (NAA) va
0,5 mgl” kinetin (Kin) thu nhin dwoc sinh khoi va alkaloid toan phan cao nhat trong khi ciing
& méi truong ndy nhung thay thé NAA bang 2,4-dichlorophenoxyacetic acid (2,4-D) & cing
nong do thu dwoc sinh khéi va alkaloid toan phan thdp. Khdo sdt dnh hieong cia nong do
dwong saccharose dén viéc nuéi cay dich huyén phii té bao dira can cho két qua & nong dé 60
gl’1 cho lwong san pham la cao nhat. Khi két hop nong dé chat diéu hoa ting trudng thuce vit
cho hiéu qud nuéi cay cao (1 mgl NAA: 0,5 mgl”" Kin) va nong do dwong t0i wu (60 gl'*) thu
nhan dvwoc lwong vincristin cao trong khi ¢ la cdy dira can ngoadi tw nhién khong thu dwoc
lwong alkaloid nay.

1. GIOI THIEU

Dura can Catharanthus roseus.G.Don hg Truc dao Apocynaceae 1a mét trong nhitng duoc
lidu chtra nhiéu alkaloid. Tir dira can nguoi ta chiét duoc chét chira ung thu nhu vinblastin,
vinblastin va chita cao huyét ap nhu ajmalicin, serpentin. Tuy nhién ham lugng cua nhing chat
nay c6 trong cdy la rat thap Viée nubi cay té bao cdy dira can dé ning cao ham lugng alkaloid
mong muén da dugc nhiéu nudc trén thé gisi nghién ctru va ing dung vao san xuét. Viéc nudi
cdy té bao dé thu nhan sinh khdi va cic hop chit thir cdp ¢ nudc ta méi ¢ trong giai doan
nghién ctru bude dau.

Gop phan nghién ctru vé viéc nudi ciy té bao chung toi tlen hanh khao sat so by anh hudéng
ciia mot s6 hormon tang trudng 1én qua trinh tao sinh khéi té bao va alkaloid toan phan c6 trong
dich nuoi cdy.

2. VAT LIEU VA PHUONG PHAP

Mo seo mau xanh dugc nudi trong didu kién chiéu sang tir 1a dira can in vitro 4 thang tu01
dugc chuyén vao 100 ml méi trudng cam tng trong erlen 250 ml. Mbi trudng cam tng gdom
moi truong MS + Vitamin Morel + Hormon tang truong thuc vat (NAA hodc 2,4-D va Kin
hoidc BAP) + 30g/l dudng sucrose. Sau d6 dit vao may lic 200 vong/phut & nhiét do 25+ 2°¢
trong diéu kién chiéu sang lién tuc 16 gid/ngay.

Cung lam theo cach tuong tu nhu trén nhung thay thé ndng do duong 30g/1 bang cac nong
d6 duong 40 g/1, 50 g/1, 60 g/l, 70 g/1, 80 g/l va ndng d6 hormon ting trudng 13 t6i wu nhat
trong thi nghiém trén.

Xac dinh sinh khdi bang phuong phap can

Chiét tach alkaloid toan phan tir sinh khéi té bao Dira can theo phuong phap ciia Kutney va
cong su (1983)

Xac dinh alkaloid toan phan bing phwong phép acid-baz - khan theo dugc dién Viét Nam
va duoc dién Anh
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Dinh luong alkaloid toan phan

Hinh 1. Qui trinh thyc hién thi nghi€ém
3. KET QUA VA THAO LUAN
3.1. Khio sat anh hwéng cia sw thay ddi ndng df cytokinin dén sw tao sinh khoi

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

Moi NAA BAP KIN Trong Trong
trwong | (mg/lit | (mg/lit | (mg/lit | lwgng twei | lwong twoi
) ) ) (FW) (DW)
K1 1,0 0 0 9.2440.10 0.361+0.03
K2 1,0 0 0,10 9.34+0.08 | 0.47£0.07
K3 1,0 0 0,25 10.59+0.2 0.66+0.13
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 0.46x0.09
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

Trang 60



TAP CHI PHAT TRIEN KH&CN, TAP 9, SO 6-2006

—®— Trong ludng tudi

14 + —e— Trong ludng khé T 0.9
g12 | + 0.8 E
5910 1 + 0.7 fp
g 79 ¢
2 8+ 405 =
) =)
_g‘ 6 - + 0.4 g
= +03 2

4 €
& Loz &
S 5 | =
; -+ 0.1 ;

0 f f f f f f f f 0

K1 K2 K3 K4 K5 K6 K7 K8 K9

Méi trudng

Hinh 2.. Pudng cong ting trudng cua dich huyén phu té bao dira can trong mai trudng bo sung
NAA va cytokinin

0 bang trén cho thdy moi truong chi bd sung NAA c6 su tao sinh khdi thdp hon so voi moi
truong bod sung NAA két hop voi Kin. Mai truong K4 (MS + NAA (Img/l) + Kin (0.5 mg/l) va
K8 (MS + NAA (Img/l) + BAP (0.5 mg/l) cho sinh khoi tuoi va khé déu cao hon cac méi
truong khac.

Nhu vay, theo cach bb tri cua thi nghiém nay thi sy két hop véi nong d cytokinin tang dan
tr 0,1 — 0,5 mg/l lam lugng sinh khoi tang ti 1€ thuan theo. Nudi dich huyén phu té bao trong
moi truong MS c¢6 cac chat didu hoa ting trudng khac nhau.

Muc dich: Khao sat anh huong cua sy thay d6i nong do cac chét diéu hoa ting truong khac
nhau dén sy tao sinh khoi va alkaloid

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

Bang 2. Anh hudng cua cac chat diéu hoa ting truong thuc vat khac nhau dén viée tao sinh
khoi trong nudi dich huyén phu té bao dira can.

Méi truomg | Chat DPHTT FW (gam/lit) DW (gam/lit) | Alkaloid toan
phan (mg/1)

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 4.91+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

Maéi truong K3 cho luong sinh khéi kho va alkaloid ¢6 trongi dich huyén phu 1a cao nhat.
Do d6 mdi truong K3 1a mdi trudng tdi wu nhit cho viée khao sat anh hudng cua hormone thuc
vét 1én qua trinh hinh thanh alkaloid c6 trong té bao va trong méi trudng 1ong.

Méi truong bd sung 2,4-D tao sinh khéi twoi nhiéu hon so véi méoi truong b6 sung NAA
nhung trong lugng kho rat thdp do méi trudng bd sung 2,4 D kich thich té bao phan chia manh
lam cho té bao xdp, cdu trac roi rac nén trong luong kho thu duge thap
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Hormone thuc vit

Hinh 3. Duong cong tang truong cua dich huyén phu té bao dira can sau 28 ngay nudi trong moi
truong co bo sung cac hormone thyc vat khac nhau.
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Hinh 4. Ham luong alkaloid toan phan thu duoc trong méi trudng cd bd sung cac hormone thuce

vat khac nhau

Béng 2 va biéu dd 4 cho thdy méi trudong cd bd sung 2,4-D tao sinh khéi tuwoi nhidu hon so
v6i moi truong bd sung NAA nhung trong lugng kho lai rat thap. Méi truong K3 va K4 ¢o
trong lugng twoi thap hon moéi truong K1 va K2 nhung cho sinh khdi khé nhidu hon. Mbi
truong K3 cho sinh khi tuoi va khé déu cao hon mdi truong K3 nhung xét vé mit thong ké,
hai moi truong nay khong co6 su khac biét & mirc y nghia o = 0.01.

Hormone thyc vat dong vai trd quan trong trong diéu khién va diéu hoa sy tang trudng, phat
trién, biét hoa. Hormone thue vat khong chi cam ung sy tao seo ma con 1a chat cam tmg, chat
gdy stress cho té bao thue vat. 2,4-D kich thich sy phén chia té bao nhanh nhung lai pha huy
cay tric chat ché cua té bao 1am cho té bao xbp va giam di viéc tao cac san pham thir cép.
Cytokinin can thiét cho su hinh thanh cac hop chét thir cap, khi két hop cytokinin voi NAA
giup duy tri su tdng truong cling nhu tao ra alkaloid cao.

Nubi dich huyén phu té bao trong moi truong tdi vu & trén va bd sung cac ndng do duong
khac nhau.
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Khao sat anh hudng ctia cac nong do duong khac nhau trong qua trinh thu nhan san pham.
Mé seo dic duge dua vao mdi truong MS co chit diéu hoa ting truong thich hop va bd
sung cac nong d¢ duong khac nhau. Thi nghiém dugc bo tri nhu bang dudi.

Bang 3. Anh hudng cua nong d6 duong sucrose dén sy nuoi cay dich treo

Moi ND duong | Trong luong | Trong lugng kho | Alkaloid toan phan

truong tuoi (g/1) (g/l) (mg/1)
bl 20 76.22+ 0.51 5.68 6+0.27 43.32 £ 0.62
b2 30 88.23+1.11 6.20+0.11 58.53+2.36
b3 40 103.58+ 0.58 7.20+0.14 85.92 £1.69
b4 50 107.47+ 1.16 7.43+0.05 96.60 £ 1.31
b5 60 119.33+3.96 7.54 £ 0.23 110.55 £4.01
b6 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 cia dich huyén ph té bao trong méi trudng ¢ bd sung cac nong do
duong khéc nhau

O bang 3 va hinh 5 cho thay moi truong c6 nong do duong ting dan tir 20 - 60 gam/I sinh
khéi tuoi va kho thu duoc trong mdi truong ting dan theo. Moi truong t6i wu cho thi nghiém vé
anh hudng cta ndng d6 duong 1én sy tao sinh khdi 1a méi trudng D3,

Tuy nhién khi ting nong do dudng 1én cao hon 1a 70 - 80 gam/lit thi trong luong twoi va kho
giam dan. Piéu nay co thé giai thich 1a khi nong do dudng cao qua s& din dén ap suat tham
thiu cao qua mirc gidi han ma té bao Dira can ¢6 nén anh hudéng dén viée ting trudng té bao.

Néng d6 duong c6 anh hudng dén su tao thanh cac san pham thir cip trong nudi ciy té bao.
O0 nong d6 duong sucrose cao vira phai khoang 50 —60 ganv/lit s€ kich thich tao sinh khéi va
alkaloid. Nong d6 duong cao khong chi 1a ngudn cung cip hydrat cacbon doi dao ma con 1a yéu
tb gdy stress osmotic.
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Hinh 6: Ham luong alkaloid thu dugc trong méi trudng c¢6 bd sung cac ndng d6 dudng khac nhau

3.2. Pinh lwgng alkaloid vinblastin va vincristin ¢6 trong la ciy khong qua nudi ciy in
vitro va trong dich huyén phu té bao

Thu nhén alkaloid toan phén tir dich huyén phu t€ bao ¢ bo sung NAA (1 mg/l) + Kin (0,5
mg/l) va dich huyen phu bd sung 2,4-D (1 mg/l) + Kin (0,5 mg/l). Ca hai dich huyén phu nay
déu duoc st dung nong d6 dudng 1a 60 g/l

Str dung 14 cy dira can 3 thang tudi dé dinh luong vincristin va vinblastin.
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Hinh 7. Két qua dinh luong vinblastin ciia mau 14 ciy ngoai ty nhién bang phuong phap HPLC
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Hinh 8. Két qua dinh luong vineristin cua dich huyén phu té bao dira can c6 bd sung NAA + Kin
bang phuong phap HPLC

Bang 4. Két qua dinh luong vinblastin ctia dich huyén phu té bao dira can ¢6 bd sung NAA +

Kin bang phuong phap HPLC.

Miu alkaloid Vincristin (%) Vinblastin (%)
L4 Dira can 0 3,948.10"
NAA + Kin 3,45.10” 2,7.10™
2,4-D + Kln 0 0

Ghi chu:

- NAA + Kin: alkaloid toan phan thu dugc tir méi truong MS c6 bd sung NAA (1mg/l) +
Kin (0,5 mg/1) va duong sucrose (60 g/1).

- 2,4-D + Kin: alkaloid toan phan thu dugc tir méi truong MS ¢ b sung 2,4-D (Img/l) +
Kin (0,5 mg/1) va duong sucrose (60 g/1).

Béng trén cho thdy bang phwong phap nudi cay dich huyén phu c6 bo sung 2,4-D thi lwong
vincristin va vinblastin khéng ¢ trong mau alkaloid toan phan con dich huyén phit NAA + Kin
cho lugng vinblastin thdp hon so vdi cdy trong ngoai ty nhién nhung cho lwong vincristin kha
cao trong khi cay trong ngoai ty nhién trong thi nghiém nay lai khong c6. Tuy nhién, dé két
ludn chinh x4c hon vé su nuéi ciy dich huyén phit NAA + Kin ¢6 tic dung cai thién luong
indol alkaloid qui nay hay khong can phai thuc hién nhiéu lan dinh lugng vincristin va
vinblastin bang phuong phap séc ky long cao ap trén nhiéu mé cay c6 bd sung NAA va Kin dé
cho s6 liéu chinh x4c nhét vé sy ting hay giam luong indol alkaloid qui nay.

4. KET LUAN

Budc dau da tim dugce ndng do hormon phu hop va nong d6 duong tdi wu cho viée nudi
dich huyen phu té bao dua can. Buge tiép theo 1a chon dong té bao cho ham luong alkaloid cao
nhit dé nuéi ciy 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(z)
(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”" 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’. A
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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