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KHAO SAT MOT SO HQP CHAT ALKALOID CO HOAT TiNH
SINH HOC O’ CAY DU'A CAN (CATHARANTHUS ROCEUS L. )
TRONG DIEU KIEN NUOI CAY IN VITRO

NGUYEN VAN VINH

1. GIOI THIEU

Thyc vat 12 ngudn cung cp céc hop chat ding 1am dugc lidu va phu gia c6 gid tri. Nhitng
san pham nay dugc biét nhu 12 nhitng hop chat trao déi thu cdp, thudng dugc tong hop vdi mot
luwgng rit nho trong cay va la san phém cta cdc phan ung héa hoc cta thuc vat véi moi truong
hoac Ia su bao vé hda hoc chéng lai vi sinh vat va dong vat. Nhitng nghién ctru vé céc hop chét
thir cAp c6 ngudn gdc thuc vat da phit trién tir cudi nhitng nam 50 cta thé ki 20 (Rao va cong s,
2002). Cic chat trao d6i thir cip c6 thé xép trong ba nhém chinh 1a alkaloid, tinh dau va
glycoside.

Cay Dura can (Catharanthus roseus L.) thudc ho Tric Dao, cé Xuét xu tir dao Madargascar,
Chau Phi. Dira can dugc trdng ¢ nhiéu noi trén thé gi¢i nhung chii yéu phat trién manh & nhiing
vung nhié¢t déi nhu nudc ta. Trong Dura can ¢6 trén 70 alkaloid, trong d6 alkaloid chira nhan
indol vinblastin 1a hop chat quan trong nhét. Vinblastin c¢6 kha ning lién két dac hiéu vdi
tubulin, 1a protein ong vi thé & thoi phin bao, phong bé sy tao thanh cic vi 6ng va gy ngung
phan chla té bao & pha gifra. Do d6 hién nay, vinplastin dugc st dung nhu 1a dugc chit diéu tr1
mot s6 bénh ung thu trén ngudi. Ham lugng alkaloid vinblastin trong cay Dua can tu nhién rét
nho, ti 1¢ chi khoang 0,1 - 1,12% [1].

Vé6i muc dich khéo st hop chét alkaloid vinblastin trong cAy Dira can ty nhién va trong
nguén mo thuc vat nudi céy in vitro lam co s& cho nhitng nghién clru san Xuét hop chit nay
trong diéu kién in vitro, ching toi tién hanh: (1) nhan gidng in vitro ciy dira can, x4c dinh céc
didu kién cua qud trinh téi sinh chdi, ré va tao dich huyén phi té bao, (2) khao sit hop chit
vinblastin & cdy Dira can cdc loai md nudi cy in vitro.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciru

Cay Dira can (Catharanthus roseus L.) hoa mau hdng dugc thu nhén tai Bién Hoa, Pdng
Nai. Hot dira can dugc rua bang dung dich xa phong 10% (v/v). Mau hot nay duoc tiép tuc lic
trong cdn 70° (1 Jphat), khir trung trong 5% Ca- hypoclorit (w/v), 15 phit. Sau d6 hét duoc ria 4
lan bang nudc cit khir tring. Hot sau khi khir tring, duoc gieo trén moi truong MS (Murashige
va Skoog, 1962), bd sung 0,7% agar (w/v), 3% sucrose (w/v). pH mdi trudng diéu chinh dén 5,8
trude khi hap khir tring ¢ nhiét d6 121°C trong 15 phiit. Diéu kién nudi ciy: nhiét do 27 + 2°C,
4nh séng 2500 #+ 500 lux, 4m d6 55 + 5%, thoi gian chiéu séng 12 gid/ngay. Tir diép cAy mam 4
tuan tudi duogc ct va st dung cho nhitng thi nghiém tao mo seo.



2.2. Phwong phap nghién ciru

2.2.1. Khao sdt sy tao mo seo tur tur diép

Tt diép tir cdy mam Dira can 4 tuan tudi dugc cit roi. Manh tir diép duoc cit thanh 3 manh,
kich thuée 0,5 = 0,1 cm. Manh md dugc céy Ién mdi truong MS (Murashlge va Skoog, 1962), c6
0,7% agar (w/v), 3% sucrose (w/v), pH5,8 dugc b6 sung cac chit diéu hoa sinh truong thuc vat
theo bang 1 dé khao st sy tao md seo tir manh tir diép. Tién hanh V1 cit lat va nhuém mau
carmine-veriode cdc manh tir diép & cic thoi diém 0, 5, 7 ngay nudi cdy dé xac dinh ngudn gdc
mo seo.

2.2.2. Khao sdt sy anh huong huong cua auxin, cytokinine lén qud trinh tdi sinh chéi va ré tir
mo seo

Cdc khdéi md seo 3 tuan tudi trén mdi truong MS bd sung NAA 1 mg/l, BA 0,5 mg/l
(nghiém thuc S6) dugc cay chuyén sang cdc moi trudong bo sung chat diéu hoa sinh truong thuc
vat theo bang 2 d€ khao sat sy tai sinh cho6i va ré tir mo seo.

Bang 1. Céc nghiém thirc méi trudng nudi cdy tao md seo tir tir diép

Nghié¢m thuc Thanh phan mdi truong
DC MS
S1 MS+ 2,4-D 1,0 mg/l
S2 MS+ 2,4-D 2,0 mg/1
S3 MS+ 2,4-D 1,0 mg/l, BA 0,5 mg/1
S4 MS+ 2,4-D 2,0 mg/l, BA 0,5 mg/1
S5 MS+ 2,4-D 1,0 mg/l, kinetin 0,5 mg/I
S6 MS+ 2,4-D 2,0 mg/l, kinetin 0,5 mg/I
S7 MS+ NAA 1,0 mg/l, BA 0,5mg/1
S8 MS+ NAA 2,0 mg/l, BA 0,5mg/1

Bdng 2. Nghiém thirc moi trudng nudi cdy khao sat su tai sinh chdi va ré tir mo seo

Nghiém thirc Thanh phan moi trudng
DC MS
Cl MS+ NAA 0,5 mg/l, BA 1,0 mg/1
C2 MS+ NAA 0,5 mg/l, BA 2,0 mg/1
C3 MS+ 2,4-D 0,5 mg/l, kinetin 1,0 mg/I
C4 MS+ 2,4-D 0,5 mg/l, kinetin 2,0 mg/1
R1 MS+ NAA 1,0 mg/l
R2 MS+ NAA 1,5 mg/l
R3 MS+ NAA 2,0 mg/l
R4 MS+ 2,4-D 1,0 mg/l
R5 MS+ 2,4-D 1,5 mg/l
R6 MS+ 2,4-D 2,0 mg/l




2.3. Nudi cdy tao dich huyén phu té bao
Khdi mé seo 3 tudn tudi dugc cdy chuyén sang méi truong MS 10ng bd sung bd sung chit diéu hoa

sinh trudng theo bang 3 dé khao su tao dich huyén phit té bao tir md seo. Moi truong duoc dit trong diéu
kién nudi cay lac, toc do 120 vong/phiit.

Bang 3. Nghiém thirc moi truong nudi céy tao dich huyén phu té bao tir md seo

Nghiém thirc Thanh phan méi trudng
DC MS
HI MS+2,4-D 0,5 mg/l, BA 0,5 mg/I
H2 MS+ 2,4-D 1,0 mg/l, BA 0,5 mg/I
H3 MS+ NAA 0,5 mg/l, BA 0,5 mg/I
H4 MS+ NAA 1,0 mg/l, BA 0,5 mg/l

2.4. Li trich va dinh tinh alkaloid trong cay dira can

Mau than, 14, ré cua cdy ngoai ty nhién va md seo, ch(‘éi, 1é, dich’huyén phu té bao nudi ciy
in vitro guqc s dunNg de ly trich va dinh tinh alka}oid. Mau duoc say ¢ 40°C dén trong luong
khong doi, xay nhuyéen thanh bdt. Alkaloid trong mau dugc ly trich theo quy trinh [1].
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Dich alkaloid toan phan dugc dinh tinh x4c dinh alkaloid theo hai phwong phép:[3]

- Phuong phép dung thube thir: thudc thir Mayer, Wagner, Dragendorf.

- Phuong phip sic ki 16p méng: bang ban Silicagel F254 khong hoat héa, thuéc phun hién
mau la SCAP (ho hop sulfat cerium amonium 1,0 g; acid orthophosphoric 100 ml), dung m6i
trién khai CHCl;-CH;0H (95 : 5).

3. KET QUA VA BIEN LUAN
3.1. Sw tao mé seo tir tir diép Dira can

Sau 4 tuan nudi céy, & hau hét cac nghiém thtc, trén tir di¢p déu c6 su xuat hién ciia mod seo
tai nhitng vét cét ngang gan chinh (bang 4). Trén cac nghi€m thirc ¢ sy hién dién cia NAA,
khdi m seo sau khi hinh thanh s& téi sinh ngay thanh ré. O céc nghiém thurc b6 sung 2,4-D riéng
1¢ hay ph01 hop véi BA, khéi mé seo hinh thanh va tdng trudng t6t. Khoi mo seo & trang thai dac
chic va ¢6 trong luong tuoi cao nhit & céc nghiém thirc nghiém thte S3, S4. Khi nguon
cytokinin BA duogc thay thé bang kinetin, trén cic nghiém thic c6 2,4-D, khdi mé seo cling tang
truong tdt nhung trong lwong giam. Nhu vy, mdi trudng phit hgp cho su tao seo tir tir diép Dira
can 12 mdi trudng MS bd sung 2,4D 1,0 mg/l va BA 0,5 mg/I.



Bdng 4. Biéu hién ctia m6 seo sau 2 tuan nudi cay trén cdc nghiém thurc

STT | Nghiém thuc | Trong lugng tuoi (g) Mau séc % mau cho ré Do cung
1 DC 0,08" +0,01 Trang 0 Xop
2 S1 0,56 +0,01 Tring 0 Xop
3 S2 0,23" +0,01 Tring 0 Xbp
4 S3 098" +0,01 Xanh nhat 0 Chic
5 S4 0,78° + 0,04 Xanh nhat 0 Chic
6 S5 0,86° + 0,01 Tring 0 Chic
7 S6 0,35° +0,01 Tring 0 Hoi xdp
8 S7 0,25° +0,01 Tring 90 Hoi xop
9 S8 0,28" +0,02 Tring 93 Hoi xdp

Céc chit di kem theo sau cdc sé khac nhau chi sy khéc biét c6 y nghia & p< 0,05.

Hinh 1. Mb seo phat sinh tir khic cat tir diép Dura can. (A) mo seo trén nghiém thuc S7,
(B) md seo trén nghiém thuc S3

150 pm 200" m

Hinh 2. Phiu thitc ngang gan chinh tir diép dira can. (A) thoi diém 0 ngay, (B) thoi diém 7 ngay

Ciéc 14t cit ngang qua tir diép nudi cdy trén tit ca cdc nghiém thirc & thoi diém 7 ngay cho
thay cac t€ bao nhu md libe cé sy phan chia manh (miii tén). SO lugng t€ bao nhu md tang 1én va
kich thudc 16n hon so véi té bao 14 ban dau (mdii t€n). Mot vai t€ bao nhu md gitta cidc b6 mach

90



¢6 su phan chia theo huong ngang. Su phan chia tang nhanh, day céc b6 libe va mdc ra xa nhau.
Két qua cho thdy md seo c6 ngudn gdc phat sinh tir té& bao nhu mo libe 14 dira can.

3.2. Khio sit sy anh hwéng hwéng ciia auxin, cytokinine 1én qua trinh tai sinh chdi va ré tir
mo seo

Trén nghiém thuc C2, sau 3 tudn cho két qua tai sinh chdi tir mo seo tdt nhét, véi sb luong
chdi 1a 17,66 + 1,15 chdi/khdi md seo. O nghiém thirc C3, C4, véi ngudn cytokinin st dung 1a
kientin, sb lugng chdi thu duoc rat thép (1,33 chdi/khdi md seo va 7,00 chdi/khdi mod S€0). biéu
nay cho thiy cytokinin BA phdi hop véi 2,4D phit hop cho su tdi sinh chdi tir md seo.

Bdng 5. Anh hudng cua auxin va cytokinin 1€n qua trinh téi sinh chdi tir mo seo

Tén nghiém thirc Sé Iugng chdi bic diém
DC 0,00 £0,00 | Khong téi sinh chdi
Cl1 7,00+ 1,00 | Chdi xanh, moc déu khdi mo seo, chdi moc dai
C2 17,66 + 1,15 Chdi xanh, moc déu, chdi moc thép
C3 1,33 £0,57 | Chdi mau vang xanh, ngin
C4 2,06" 0,45 | Chdi mau vang, ngin

Céc chir di kem theo sau cdc sé khac nhau chi sy khéc biét c6 y nghia & p< 0,05.

Hinh 3. Su phat sinh chdi tir md seo. (A) Chdi phat sinh trén nghiém thirc C4 (B) Chdi phat
sinh trén nghiém thirc C2

Khéi md seo 4 tudn tudi nudi céy trén cac nghiém thuc tao ré bd sung nguén auxin 1a NAA,
sau 2 tuan ré phét sinh khép bé mit khdi md seo. O nghiém thuc R1, ) luwong ré thu dugce cao
nhit 22,67 + 0,58 r&/khdi mé seo, 1& c6 dic diém t6t (tréng, dai). Trén céc nghiém thuc c6 nguén
auxin 12 2,4-D, sb luong ré& thu duoc 12 khong déng ké, r& manh va nhiéu 16ng r&. Nhu vy,
nguf‘)n auxin 1a NAA véi nf“)ng d6 1,0 ml/1 pht hgp cho sy tdi sinh & tir khdi md seo.
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Bdng 6. Anh hudng cua auxin 1€n qua trinh tai sinh ré to mo seo

Tén nghiém thirc S6 luong ré bic diém
DC 0,00° £0,00 | Khong xuét hién ré
R1 22,67° +0,58 | R& moc déu cdc mau, ré tring, dai
R2 21,61° +1,15 | R& moc déu, tring, dai
R3 20,34 +0,52 R& moc tap trung gan cudng, dai, tring
R4 6,32° 1,45 R& manh, nhiéu 16ng ré
RS 3,49°+022 | R&ngan, manh
R6 3,32°+1,18 R& maénh, nhiéu long &, rat ngén

Ciéc chir di kem theo sau cdc s6 khédc nhau chi sy khic biét c6 ¥ nghia & p< 0,05.

Hinh 4. Su phit tai sinh ré& tir md seo. (A) R& tdi sinh trén nghi¢m thtic R4, (B) R tdi sinh
trén nghiém thtc R1

3.3. Khio sat sy anh hwéng ciia auxin va cytokinin 1én kha ning tao dich huyén phu té bao

tir moé seo

Khdi mo seo nudi cy trén méi truong 1ong, trong diéu kién nudi cdy lic, sau 7 ngay, céc té
bao tir khdi md seo ¢6 khunh hudng tach ra tao nén cac té bao don va cdc cum té bao ¢6 kich
thudc khic nhau. O nghiém thirc H1 (b6 sung 2,4-D 0,5 mg/l + BA 0,5 mg/l) tao dugc huyén
phu t6t nhat véi s6 luong té bao don va cum té bao nhiéu nhét, cic nghiém thirc con lai ) luong

té bao don va cum té bao rat it. Cdc té bao va cum té bao tao thanh, tang trudng tot.
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Bdng 7. Anh huéng cuia auxin va cytokinin dén sy tao dich huyén phii té bao tir mo seo

Tén nghiém thic S6 luong va dic diém té bao
DC Khong xuét té bao don
Xuét hién nhiéu té bao don ding kinh , s6 luong té bao nhan 1én rat

HI nhidu, xuét hién nhidu cum té bao véi kich thuée khac nhau.

H2 C6 xuét hién mot vai té bao don déng kinh va manh v& té bao.
H3 Xuét hién mot vai té bao don va vai cum té bao, manh v té bao.
H4 C6 mot vai té bao don, té bao chét trong té bao khong tron day,

manh vo t€ bao.

Hinh 5. Té bao va cum té bao cta dich huyén phu té bao dura can. (A) Té bao don, (B) Cum té bao
3.4. Li trich va dinh tinh alkaloid

Thudc thir alkaloid cho phép dinh tinh alkaloid toan phan c6 trong mau, dugc biéu hién qua
lwong tiia va qua phan ing mau dic trung: Dragendorff tao két tiia d6 cam, Mayer tiia mau tring
hong va Wagner tia mau nau dat. Qua khao sit cho thiy tit ca cic mau déu tao tia va phan ung
mau déc trung cia thude thir. Nhu vdy, & ciy dira can ty nhién, va cdc mau nudi cdy in vitro déu ¢6
alkaloid. Lwong tiia & mau 14 va mau r& cao hon méu than, chimg to ham luong alkaloid toan phan &
1& nhiéu hon & than. Luong tia & mau chdi in vitro, 1& in vitro cao hon md seo va dich huyén phi.

Trén ban sic ki 16p mong, mau 14, than, ré cay tu nhién, chéi, ré, md seo nudi céy in vitro
va dich huyén phu té bao déu c6 chira alkaloid vinblastine (mau xam nhat) va mot s alkaloid khdc
nhu vindoline (mau d6 hong chuyén sang xanh), catharanthine (mau xanh chuyén sang mau vang).

Hinh 6. Dinh tinh alkaloid toan phén dira can bang thudc thir Dragendorff, Mayer, Wagner.
(A)Mau than cay ty nhién, (B)Mau chdi nuéi cay in vitro
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Hinh 7. Binh tinh alkaloid ciy Dira can bang phuong phép sic ki 16p mong. (A) Mau 14 cdy ty nhién cé
vinblastine & Rf 0,57; catharanthine & Rf 0,79; vindoline & Rf 0,78. (B) Mau r¢ in vitro ¢6 vinblastine &
Rf 0,64; catharanthine & Rf 0,95; vindoline & Rf 0,55.

4. KET LUAN

Su cam Ung tao md seo tu cic té bao nhu mé libe gan chinh cua tir diép dura can dat hi¢u
qua cao trén mdi trudong MS bo sung 2,4-D 1,0 mg/l, BA 0,5 mg/l.

Su phit sinh chdi tir md seo tot nhét trén moi truong MS bo sung NAA 0,5 mg/l va BA
2,0 mg/l. Re€ phat sinh tir md seo tot nhat trén moi trudng MS bo sung NAA 1,0 mg/l.

Dich huyén phii t& bao dwoc tao thanh tir md seo trén mdi truong MS bd sung 2,4-D
0,5 mg/l va BA 0,5 mg/l.

Tat ca cdc mau ty nhién va mau nudi cdy in vitro déu chira alkaloid vinblastin. Mau mo seo
va dich huyén pht c¢6 ham lugng alkaloid vinblastin thap hon nhiing mau khéc.
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SUMMARY

RESEARCH SOME BIOLOGCAL ALKALOIDS OF CATHARANTHUS
ROCEUS L. IN CONDITION IN VITRO CULTURES

Callus regenerated conveniently from leaf segment of Catharanthus roseus L. on medium
containing the combination of 2,4-D (1.0 mg 1) and BA 0.5 mg I"'. They were solid, dry and
developed on the surface of segment. The callus derived from leaf libe parenchyma. The four —
week callus regenerated into shoot after three weeks of culturing on MS medium supplemented
with NAA 0.5 mg I'; BA 2.0 mg I'". It took three weeks for the callus cultured on MS
supplemented with NAA 1.0 mg 1" to regenerate into root. There was cell suspension formation
after three weeks of shake culture of callus on liquid MS supplemented with 2,4-D 0.5 mg 1" and
BA 0.5 mg 1. The cells in suspension proliferated conveniently with cells of same size
gathering into clusters of 5 — 7 cells. The present of some main alkaloids of Catharanthus roseus
L., especially vinblastine in the extraction from in vitro cultures including shoots, roots and
calluses was confirmed using Thin Layer Chromatography (TLC) and qualitative test using
indicator reagents.

Key words: vinblastine, callus, cell suspention
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