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TOM TAT

Cay Hoan ngoc chixa nhiéu hop chét co
gia trj trong linh vwec duoc phém duoc liéu.
Trong nghién ctru nay, sw phéat sinh phdi thé
hé tir mé seo la cdy Hoan ngoc in vitro duwoc
thuc hién va phan tich. M6 seo dwoc cam
umg 3 tudn trén moéi trwong MS c6 bé sung
2,4-D 1 mg/l hay 2 mg/l, phdi thé hé thu nhan
trén moi trurong MS theo tién trinh: phéi hinh

cdu sau 9 ngay, hinh tim sau 13 ngay, hinh
cd dubi sau 15 ngay va phéi tréng thanh
sau 17 ngay. SO lwong phéi thu duoc trung
binh dat 28,5 phéi/ cm2 mé 4. Cwong do hd
hdp va hoat tinh chét diéu hoa ting truéng
thue vat néi sinh cda moé 14 trong qua trinh
nudi cdy da duoc ghi nhan.

Terkhéa: Cac chét diéu hoa téng tréng thuc vat, Hoan ngoc, md seo, phdi thé hé

MO PAU

Hién nay, Hoan ngoc duoc danh gia 1a ngudn
duogc liéu da dung trong diéu trj cac triéu chirng
viém nhiém, khang sy ting truong cua vi khuan
[1]. Céc b phan thuong dugce khai thac st dung
trong thuc phdm chirc nang hiéu qua nhét gdm co
14 va ré, két qua phan tich cho thiy la tuoi rat
giau Ca, Mg va Fe [2]. Ngoai ra, nhiéu acid amin
ty do nhu lysine, methionine, threonine hién dién
trong 14 cing v&i nhitng chat ¢ hoat tinh sinh
hoc c6 gié tri nhu lupeol, lupenone, belutin, acid
pomolic... trong ré& cdy Hoan ngoc ciing duoc St
dung dé san xuat cac dwoc pham diéu tri nhiing
bénh do viém nhiém, ung thu...[1,3-5], Petrussa
va ¢s.2013. O Viét Nam, nhitng nghién ctru nudi
cdy in vitro vé cay c6 nhiéu gia tri trong y hoc

nay con kha han ché, dic biét 1a cac nghién ctu
phoi thé hé (phdi vo tinh/phdi soma). Trong khi
d6, viéc tim mot phuwong phép nudi cay thich hop
dé c6 thé thu nhan nhiing cdy dong nhat vé sé
lwong va chét luong s& co y nghia rét lon trong
cdng nghé duoc phim duoc lidu. Bén canh céc
nghién ctru tim hiéu chdi phat sinh tir 1a [6] hay
sy phat sinh chdi tir nudi cdy long than [7],
nghién ctru nay tap trung tim hiéu qua trinh sinh
phdi thé hé tir md seo 14 cdy Hoan ngoc va qua
d6 phan tich cac giai doan hinh thanh va phat
trién phoi nham myc dich co thé ap dung vi nhan
gidng theo qui mo cong nghiép trong tuong lai,
mdt ing dung quan trong cua cong nghé duogc
pham dugc ligu.
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VAT LIEU VA PHUONG PHAP
Vit ligu

Céc cap I thir 2 (tinh tir ngon, kich thude trung
binh 2x1cm) cua cdy Hoan ngoc in vitro 6 tuan tudi
trén moi truong MS [8] c6 bé sung nudc dira 10%.
Phwong phap
Cdm #ing phoi thé hé.

Céc manh 1 dugc tao nhiing vét thuong ngang
qua gan chinh va dat ip trén cdc moi truong:
Nghiém thirc 1. MS ¢6 b sung 2,4-D1 mg/l
Nghiém thirc 2. MS ¢6 b sung 2,4-D2 mg/l
Nghiém thuc 3. MS ¢6 b sung 2,4-D2 mg/l va BA
0,5 mg/l
Nghiém thuc 4. MS ¢6 bé sung IAA 1 mg/l ,va BA
0,5 mg/l
Nghiém thtic 5. MS ¢6 bé sung IAA 2 mg/l va BA
0,5 mg/l

Tat ca cac moi trudng déu dugc bod sung
sacarose 30 g/l, agar 5 g/I, pH 5.8. Cac mau ciy duoc
theo di su phét sinh hinh thai thuc vat & 22 + 2 °C,
trong t6i, am do khong khi 65 £10 %.
Sw phit sinh phoi thé hé.

C6 1ap cac khdi mo seo 3 tuan tudi co kich thude
Ixlem va cdy chuyén sang méi truong MS ¢ bd
sung sacarose 30 g/l, agar 5 g/l, pH 5,8. Theo doi su
phat sinh phoi thé hé theo thoi gian ¢ 22 + 2 °C,
3,000 + 500Ix (12/12), 4m d6 khong khi 65 + 10 %.
Phan tich hinh thai gigi phdu

Hinh thai ctia qua trinh phat sinh mé seo va phoi
thé hé duoc theo doi dudi kinh hién vi soi néi theo
thoi gian nuoi cdy. CAc cu trac phdi thé hé duoc
phan tich théng qua sur giai phau, nhum hai mau va
quan sat dudi kinh hién vi quang hoc.

Xiic dinh cuwong dj ho hdp

Cudng do hd hap cuia hé théng mo seo trong giai
doan cam tng sinh phdi thé hé trén nhiing moi
truong nudi ciy khac nhau theo thoi gian duoc xéc

dinh nhd' may Warburg & 25 °C, trong t6i. Két qua
thé hién bang lugng oxygen hap thu caa khdi mo
theo thoi gian (LIO,/g/gio).
Phan tich hogt tinh c&c chdt diéu hoa ting truong
thuc vt

Céc chét diéu hoa tang truong thyuc vat noi sinh
cta khdi mé seo trén nhimg mdi truong cam wng sau
3 tuan dugc ly trich dua vao sy st dung cac dung
moi hiru co va thay d6i pH thich hop. K§ thuat sac ky
ban mong silicagel (Fys4 — 1,0554 Merck) dugc st
dung dé cd lap cac chat nay. Hoat tinh IAA, ABA,
Zea va GA,; dugc xéc dinh nho sinh trac nghiém.
Xaely s ligu

S liéu thu duoc tir cac thi nghiém duoc xir ly
bang phan mém SPSS (phién ban 11.5) dung cho
Windows. Su phéan hang, chia nhdm theo cong thirc
Duncan, Dunnett, nhixtng khac biét c6 y nghia & mic
p= 0,05 (p: probability) ciia cac gia tri dugc biéu hién
bang cac mau tu khac nhau kém theo.
KET QUA
Cam ng sy sinh phdi thé h¢

Trén cic mdi trudng co bd sung 2,4-D & nong do
1 hay 2 mg/l, mb seo xuat hién tai vi tri cac vét
thuong sau 1 tuan. CAc manh 14 dan chuyén tir mau
xanh sang mau vang nau, khi md seo bat dau ting
truong. Sau 3 tuan nudi céy, ghi nhan mo se0 XUét
hién duéi hai dang: dang chic c6 mau nau den va
dang b, mau vang (Hinh 1A).

Trong khi do, trén méi trudng c6 bd sung 2,4-D
2 mg/l va BA 0,5 mg/l, md seo phét trién tot hon
nhung md se0 bd hon va c¢6 mau nau vang (Hinh
1B). Trén méi truong c6 bd sung IAA 1 mg/l va BA
0,5 mg/l, md seo xuat hién tir tuan I8 thir 2, md seo
tang truéng cham, mau 14 van giit mau xanh (Hinh
1C). Tt ca manh 14 trén cac moi trudng cam g nay
déu khong ghi nhan duoc cau tric phoi thé hé xuat
hién trong sut qua trinh nudi cay.
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Hinh 1. Miu md seo sau 3 tudn cam g trén méi truong ¢ b sung 2,4-D 2 mg/l (A); 2,4-D 2 mg/l va BA 0,5
mg/l (B); IAA 1 mg/l va BA 0,5 mg/l (C)

Sw phat sinh phdi thé h¢

&

Hinh 2. Phdi thé hé phat sinh qua cac giai doan:
hinh ciu (A), hinh tim (B), hinh ca dudi (C) va phéi trwéng thanh (D)

Lat cat doc qua mau ciy cho thay cau tric
phoi & cac giai doan rat dic trung: hinh ciu véi
biéu bi hoa rd rang, phéi hinh tim v6i sy hién

dién cua sy phan cuc chdi va ré; phdi truong

thanh véi hai tir diép va m6 phan sinh ngon chdi
(Hinh 3).

Hinh 3. L&t cit doc phéi qua céc giai doan: hinh ciu (A), hinh tim (B), phéi truéng thanh véi hai ti digp (C)

Nhin chung, sé lugng khéi md seo trén moi
truong ¢6 bd sung 2,4-D 2 mg/l co phdi thé hé
phat sinh dat 12,5 %, luén nhiéu hon so vai trén
moi truong voi 2,4-D 1 mg/l chi c6 8 %. Trong
do6, sb phdi hoan chinh ghi nhan duoc 13 28,5/cm?
mo la trén moi truong cd 2,4-D 2 mg/l so véi
11,75/ m* mo6 14 trén moi truong véi 2,4-D 1

mg/l. T4t ca nhitng khac biét nay déu c6 y nghia
thdng ké khi phan tich ANOVA T-test.
Cuwong dd ho hap

Cuong do ho hip cta kh6i mo seo gia ting
theo thoi gian cam tng sinh phdi thé hé. O cac
nghiém thirc chi sir dung 2,4-D, cudng do hd hap
tang manh vao tuan thir 2, trong d6 nhitng mau
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Dbi véi cac nghiém thiac co IAA két hop
BA, hd hap ting manh & tuan thir 3; cac nghiém
thirc trén méi truong bd sung 2,4-D két hop BA,
cuong d6 ho hip ting déu qua cic tuan (Bang 1).

trén moi truong nong do 2,4-D 2 mg/l cudong do
hd hap cao hon so v&i cA&C MAu trén mdi trudng
6 ndng d6 2,4-D 1 mg/l.

Bing 1. Cuong d6 ho hap caa md seo trén cac méi tredng cam wng theo thoi gian

Cuong do hd hap (L0, /g/gid)

Tuan 1 Tuan 2 Tuan 3
MS bé sung 2,4-D 1 mg/l 2134 +10,7° 6748+72,1% | 807,1+359°
MS bé sung 2,4-D 2 mg/l 262,7 +28,6° 706,8 +74,9% | 824,7+92,1°
MS b sung 2,4-D 2 mg/l va BA 0,5 mg/l 99,8 +7,1% 1715+10,2° | 302,2+24,5°
MS bd sung IAA 1 mg/l va BA 0,5 mg/l 56,1 + 8,5° 91,4+2,9° 311,5 +15,6°
MS b sung IAA 2 mg/l va BA 0,5 mg/l 69,5 + 5,3 123,3+156" | 396,6 +55,1°

CAc s trung binh trong cét véi cac mdu ti khac nhau thi khac biér cé y nghia ¢ mirc p=0,05
Hoat tinh chét diéu hoa ting trwéng thuc vat
néi sinh

Hoat tinh IAA, ABA, GA3, zeatin c¢6 su khac
biét rd trong cAc mau mo seo 3 tuan tudi. Md seo
trén moi trudng MS ¢6 bd sung 2,4-D 2 mg/l, hoat
tinh TAA va zeatin déu cao hon han so véi moi

truong €6 2,4-D 1 mg/l. Nguoc lai, acid abscisic
trong md seo trén moi trudong cé 2,4-D 2

mg/l thap hon han so véi md seo trén moi truong
MS bb sung 2,4-D 1 mg/l. Trong khi d6, & thoi
diém 3 tuan tudi, ti 1é |AA/zeatin cua cc mau giam
nhe trén moéi truong ¢é 2,4-D 2 mg/l (Bang 2).

Bang 2. Hoat tinh chét diéu hoa ting trudng thuc vat ndi sinh cia md seo trén méi truedng cam wng sau 3 tudn

b1 trom Hoat tinh c&c chat diéu hoa ting truéng thuc vat noi sinh (mg/l) | Til8 IAA / Zea
ortruong IAA ABA GA, Zea

MS ¢6 2,4-D 1mg/l 1,70+0,39 | 3,89+132 | 044+0,07 | 1,28+0,30 1,32

MS ¢6 2,4-D 2mg/l 221+014 | 235+030 | 0,32+004 | 2,07+087 1,06

ANOVA T-test + + - -

THAO LUAN

Trong moi qua trinh phét sinh hinh thai thuc
vat, ban chat va nong do cua chat diéu hoa ting
truéng thyc vat ciing nhu ty 1& gitra cac loai chit
didu hoa tang truong thuc vat khéc nhau c6 vai
trd quan trong dinh hugng phat sinh hinh thai bao

gom: phat sinh mo (histogenesis), phat sinh co
guan (organogenesis) va phat sinh phdi
(embryogenesis). Trong nghién ctu nay, nhing
nghiém thirc ¢ bo sung 2,4-D & ca hai nong do 1
hay 2mg/l déu c6 su phét sinh phéi thé hé sau khi
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chuyén mo seo da cam wng sau 3 tuan sang moi
truong MS, trong khi nhitng nghiém thuc con lai
chi c6 sy phat sinh va ting truéng cia md seo.
Nhu vay, trén dbi tugng la non cdy Hoan ngoc,
2,4-D riéng 1é cé hiéu qua hon truong hgp cod
phdi hop voi BA trong viéc cam tng tao phoi thé
hé. Thong thudng, kha ning dap ung khac nhau
ciia md ciy dbi vai cac loai auxin khac nhau do
su khéc nhau trong kiéu gen cua thuc vat [9, 10].
Nong d6 cao 2,4-D 2 mg/l thuc day t6t hon sy
phét sinh phoi thé h¢ so voi nong do thap 1mg/I
(28,5 ph6i/ cm2 mé la so véi 11,75 phdi/ cm2 md
14).

Mai su két hop khéac nhau cua cac chat diéu
hoa tang truong thuc vat sé cam ang mot chuong
trinh phat sinh hinh thai khac nhau. Ngoai ra, su
phét sinh hinh thai cling tuy thudc vao ty 1é khac
nhau cua auxin va cytokinin [11-14].. Khi chi st
dung 2,4-D riéng lé, mb seo duoc cam (ng phat
sinh phéi thé hé, khi két hop thém véi BA, ching
chi gilp ting sinh seo ma khong thé biét hoa
thanh phéi. 2,4-D la mét loai auxin nhan tao co
hoat tinh sinh hoc manh,c6 kha nang hoat dong
doc lap trong sy cam (ng tao phoi thé hé, dong
vai tro 1a chat cam tung c6 hiéu qua trong su phat
sinh phdi & nhiéu loai thuc vat [9, 15, 16]. Hon
nita, sy phat sinh hinh théi con tuy thuéc loai
thuc vat, loai co quan va do tudi cua mau cay.
Dbi voi su tao md seo va phat sinh co quan & cay
Hoan ngoc in vitro cho thiy cac cap Ia thir 2 (tinh
tir ngon) sé tao dugc Mo Seo va phat sinh co quan
dé dang va nhanh chéng hon cac cap 14 thir 3
trong nghién ctru truée do cua [6]. Sy hd hip té
bao cung cip nguén nang lugng gidp cho sy phan
chia t& bao. Cuong d6 hd hip cua md seo ting
qua c4c tuan twong (tng vai hoat dong tao va ting
truong seo dang din ra (Bang 1). Ngay tir tuan 1,
mod seo trén nghiém thic chi st dung 2,4-D c6
cuong d6 hd hip manh hon hin so véi cac
nghiém thirc con lai. C6 thé do mé 14 da bat dau

Xuit hién seo ngay tir tuan ndy, sém hon moi
truong sir dung 2,4-D két hop véi BA hoic IAA
két hop voi BA; dén tuan 2, mo seo nay co su gia
tang cuong do hd hip cao nhat; qua tuan 3,
cuong d6 hd hap van ting song khong chénh léch
bang tuan trudc do.

Diéu nay cho thiy cac mau md seo da tap
trung hoat dong sinh Iy manh & tuan thir 2 dé
chuan bi cho qué trinh phét sinh phdi thé hé cua
md seo0 & tuan thi 3 sau do. S6 lwong phdi thé hé
ty 1¢ thuan véi su gia ting cuong do hd hap.
Hoat tinh cua cac chit diéu hoa ting truong thyuc
vt & mb seo ¢ cac nghiém thuc c6 sinh phoi thé
hé déu cao hon so voi mau khéng co su sinh phoi
thé hé. Hoat tinh cao cua cac nhém chit diéu hoa
tang truong thuc vat cé thé do té bao dang budc
vao giai doan chuyén hda va tich trir cac chat can
thiét chuan bi cho sy phat sinh phdi tiép theo.
Nhu cau vé chat diéu hoa tang truong thyuc vat
ngoai sinh phu thuoc vao ham lugng hornmone
noi sinh dac trung cua tung loai thuc vat [10, 12,
13]. Tac dong hd tro giira auxin va cytokinin noi
sinh d tao ra s lugng phdi thé hé cao hon ¢ moi
truong MS bé sung 2,4-D 2mg/l. G moéi truong
nay, mod seo ¢ hoat tinh auxin va cytokinin déu
cao hon so voi MS bé sung 2,4-D 1mg/l (Bang
2). Khi 1AA néi sinh tuong tac vai 2,4-D dugc [
sung tir méi trudng, su can bang cua hai yéu tb
nay tao ra co ché auxin-feedback, dan dén IAA
néi sinh dugc duy tri & mic cao thuc ddy sy phét
sinh phdi thé hé. Biédu nay cho thay r5 hon vai tro
quan trong cua auxin ndi sinh trong mé cay,
tuong tu nhu nhitng két qua nghién ciru sy sinh
phdi thé hé & Cucumis sativus [10]. Auxin va
cytokinin déu 1a nhitng chat cha chdt cé vai tro
quyét dinh trong qua trinh tao phdi thé hé, dic
biét la auxin tac dong trong giai doan cam ung su
phét sinh. Theo nhiéu tac gia, phdi thé hé sau khi
dugc cam ung phét sinh trén nhirng moéi truong
thich hop s& duoc tién hoa thanh cau tric phoi
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hoan chinh trén nhitng moéi truong c6 su loai bo
auxin cung voi sy bd sung mot lwong nho
cytokinin nao d6 [9, 16]. Trén ddi twong Hoan
ngoc, viéc chuyén khdi md seo 3 tuan tudi sang
moi truong MS di tao diéu kién thuan loi cho su
tién hoa va hoan thién cau triic caa mot phoi song
tir digp dac trung & ngay thar 9 (phdi hinh cau voi
biéu bi rat rd), ngay thir 13 (phoi hinh tim véi sy
phan hoa dinh huéng cuc chdi va cuc ré), ngay
thir 15 (phdi hinh ca dudi) va phdi trueong thanh
sau 17 ngay véi ddy du hai tir diép va md phan
sinh ngon chdi (Hinh 2 va Hinh 3).

KET LUAN

Sy phat sinh phoi thé hé tir md seo la cay
Hoan ngoc chiu anh huong cua chét diéu hoa
tang truong thuc vat ngoai sinh, mé seo cam ung
3 tuan trén méi trudng MS c6 b sung 2,4-D 1
mg/l hay 2 mg/l s& phét sinh phoi thé hé sau khi
chuyén sang moéi trudng MS.

Quié trinh phét sinh phdi theo tuan ty: 9 ngay
phéi hinh cau, 13 ngay phéi hinh tim, phéi hinh
cé dudi sau 15 ngay va phdi truong thanh sau 17
ngay. Trong qua trinh nay, cuong d¢ hd hap ting
manh theo thoi gian va sy giam 1AA cung véi sy
tang zeatin 1a diéu kién thuan loi cho sy phét sinh
phdi thé hé tir md 14 cay Hoan ngoc 2 tuan tudi.

Somatic embryogenesis from Hoan
ngoc(Pseuderanthemum palatiferum
(Ness) Radlk) leaf callus

e Tran Thi Tuyet Nhung

e Phan Ngo Hoang

e Nguyen Du Sanh
University of Science, VNU-HCM

ABSTRACT

Pseuderanthemum palatiferum contains
many compounds which have pharmaceutical
and medicinal values. In this study, the in vitro
somatic embryogenesis of callus formed from
Pseuderanthemum palatiferum’s leaves was
performed and analyzed. The calli were
induced in three weeks in MS medium with 1
mg.l'l or2 mg.l'l of 2,4-D. The somatic embryos
were developed as follows: the globular

embryos formed after 9 days, the heart
embryos formed after 13 days, the torpedo
embryos formed after 15 days and the
cotyledonary embryos formed after 17 days.
The mean number of obtained embryos was
28.5 embryos/cm?2 of leaf tissue. The intensity
of respiration and biological activity of
endogenous plant growth regulators of leaf
tissue during culture were recorded.

Keywords: Callus, plant growth regulators, Pseuderanthemum palatiferum, somatic embryogenesis
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