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TOM TAT

Trong nghién ciru nay, sim B4 chinh in vitro dugc sir dung nhu ngudn vat liéu nhim budc dau nghién ciru

anh huong cia diéu kién mé phong khéng trong luc (trén may clinostat 2D) 1én kha ning nay mam, nhan chdi,
sinh trudng phat trién va tich lity hop chét & loai cay duogc liéu tai Viét Nam. Cac hat sam B6 chinh sau khi
dugc khir tring, dugc cdy vao cac dia petri ¢6 chita méi truong MS bd sung 10 g/l agar, 30 g sucrose (9
hat/dia, hat cach hat 1 ,5 cm va cung hudng véi nhau) sau d6 dugc dit trong may clinostat voi tbe do quay 2
rpm. Sau 3 tudn nudi chy, két t qud thu duoc cho thdy, didu kién mo phong khong trong luc lam giam kha ndng
sinh trudng, phat trién cia r& mdm sim B chinh (chleu dai r& 11,83 cm, khbi luong tuoi: 58,28 mg, khéi
luong kho: 5,23 mg) nhung lai lam tang kha ning nay mam (87%) va tich lity hop chét (saponin toan phan: 53
mg/g, coumarin toan phan: 25,67 mg/g). Diéu kién md phong khong trong luc con lam ting kha ning nhan
chdi (chiéu cao chdi: 3,07 cm, 6,33 dbt, 3,33 chdi, khdi luong tuoi: 401,33 mg, khéi lugng kho: 37,00 mg) va
sinh trudng, phat trién ciia chdi sim B chinh (chidu cao cdy: 12,17 em, 5,67 14, chiéu dai r&: 1,77 cm, khéi
lwong twoi: 419,00 mg, khéi luong kho: 36,00 mg) sau 4 tudn nuoi cay Két qua nay mé ra mot huong di moi

trong viéc nang cao hidu qua nhan giéng va kha ning tich lity hop chit ¢ thyc vat.

Tir khéa: clinostat, mé phong khéng trong liec, ndy mam, sinh treong, phdt trién

MG PAU

Tt ca cac sinh vat trén trai dit déu chiu tac dong
theo trong lyc. Do d6, ¢ sinh vat no6i chung va thuc
vat noi riéng da st dung trong lyc trong viéc diéu
chinh sy sinh truong va phat trién. Cay trong s& phan
ung nhu thé nao néu khong c6 trong luc? Mot )
nghién ctru vé anh hudng cua diéu kién khong trong
luc 1én cay da dugc thyc hién trong diéu kién khong
trong luc thuc & khong gian nhu Merkys va
Laurinavicius (1983), Kiss va ddng tic gia (1998)
trén d6i tuong Arabidopsis thaliana; Musgrave va
ddng tac gia (1997) trén ddi twong Brassica rapa. ..
nhim tim ra kha ning dap mg cua cay trong voi diéu
kién khong trong luc. Tuy nhién, dé thuc hién cac
nghién ctru nay gap nhiéu kho khan do chi phi cao,
kho tiép can véi khong gian. Clinostat 2D ra doi
dugc miéu ta boi Sachs (1879) 1a mot thiét bi mo
phong diéu kién khong trong luc, thiét bi nay thay
thé cho nhitng tac dong cua trong luc dbi voi su sinh

trueong va phat trién & thyuc vat ciing nhu ¢ trén dong
vat. Cac nghién ctru trén thue vat da cho thiy ring,
khi cy trdng phat trién trong diéu kién khong trong
luc c6 hinh thai, sinh truéng, phat trién va sy trao doi
chét thay dbi (Krikorian, Steward, 1978; Cowles et
al., 1984; Kasahara ef al., 1994; Briarty et al., 1995;
Hoson et al., 1997; Porterfield et al., 1997; Kiss et
al., 1998; Yu et al., 1999, Pedroso, Durzan, 2000;
Musgrave et al., 2000). Do d6, nghién ctru vé khong
trong luc 1a hudéng di mdi trong viéc nang cao hiéu
qué nhan gidng.

Trong nghién ctru nay, anh huong cia diéu kién
moé phong khong trong lyc trén Clinostat 2D (2
rpm) da duoc nghién ciu trén d6i twong cdy sam
B6 chinh (Hibiscus sagittifolius Kurz.) mot loai cay
duogc liéu dugc trong phé bién tai Viét Nam, nhdm
budc dau tim hiéu kha nang ap dung diéu kién mo
phong khong trong luc trong viéc nang cao hiéu
qua nhan giéng, thay ddi vé hinh thai ciing nhu tich
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liy hop chat thir cép trong diéu kién mo phong
khong trong luc.

VAT LIEU VA PHUONG PHAP
Vit liéu

Hat giéng cdy sim B chinh hoa do (Hibiscus
sagittifolius Kurz.) kich thudgc dong déu (khu’ trung
trong HgCl, 0,1% v6i thoi gian 5 phat), dot than (0,5
cm) va chdi (I cm) sam B& chinh ¢6 ngudn gbc in
vitro dugc cdy chuyén nhleu lan trén moi truong MS

dugc st dung lam ngudn miu cdy cho cac thi
nghiém.

Mbi trwong thi nghiém

Mbi truong MS (Murashige, Skoog, 1962) bd
sung 30 g/l sucrose, 10 g/l agar. Cac chat didu hoa
sinh trudng duge bd sung vao moi trudng véi loai va
ndng do thich hop tily vao muc dich thi nghiém khac
nhau trude khi didu chinh pH vé 5,8. Mbi truong
duoc hip khir tring & 121°C, 1 atm trong 20 phit.

Phwong phap

DPinh tinh va dinh lwong hop chit coumarin va
saponin toan phan

Dinh tinh va dinh luong coumarin toan phdn

Bot r& mam sam B chinh (1 g) chiét soxlet véi
ether. Dich chiét cit thu hdi dung moéi dén dich dic.
Kiém hoa bang NaOH 10%. Loai tap bang ether dau.
Dich kém acid hoa bang dung dich HC1 10% dén pH
= 2. Dich acid lic véi ether. Tap trung dich chiét
ether, cat thu hoi dung méi dén can rdi say kho & 45-
50°C. Thu dwoc coumarin toan phan (Dong, 2006).

Cén coumarin toan phan dugc hoa tan trong
methanol va trién khai trén hé dung moi
cloroform:ethyl acetat:acid formic (5:4:1) trong sdc
ki 16p mong (TLC), sau d6 st dung hoi ammoniac dé
phat hién coumarin dudi dén UV.

Céan cén, xac dinh ham luong coumarin toan
phan.

Pinh tinh va dinh lirong saponin toan phan

Bot ré mam sam B chinh (1 g) chiét siéu am
voi methanol (MeOH). Loc va ¢6 loc dén can. Hoa
cén voi nude va dietyleter, lic déu loai dietyleter.
Dich nudc duogc tlep tuc lic véi n-BuOH bdo hoa,
dem cb cach thuy dich n-BuOH dén cén. Thu dwoc
saponin toan phan (Namba ez al., 1974).
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Cén saponin toan phin dugc hoa tan trong
methanol va khai trién trén hé dung moi n-
butanol:ethanol (8:2) sau d6 ban silicagel dugc phun
thudc ther H,SO, (10%) trong con dé kho, quan sat
vét hién mau héng tim xac dinh sy hién dién cua
saponin.

Cén cén, xac dinh ham lugng saponin toan phan.
Xdc dinh ham luwong chlorophyll

Ham lugng chlorophyll a va b dugc danh gia
bang phuong phap phan tich quang phd hip phu cia
dich chiét 14 trong dung dich acetone bing may do
quang phd UV-2900 Hitachi, Nhat Ban). D hap phu
(OD) dugc do & budc song 662 va 645 nm
(Lichtentaler, Wellburn, 1985).

Gidi phdu hinh thdi thue vit

Hinh th4i r& dugc quan st bing cach cit mong doc
theo chiéu dai cua r& va tién hanh nhudm véi thube
nhufm 2 mau lodine-carmine (Merk KgaA-Germany)
nhu sau: mau sau khi giai phiu dugc ngam trong Javel
10% khoang 15 phut. Mau dugc tiép tuc rira sach bang
nude cit vo tring va ngdm khoang 15 phut trong dung
dich acid acetic 45% dé c6 dinh mau. Sau do, iy mau ra
va rira sach béng nude cat cho dén khi mat mui acid va
ngarn vao thuoc nhudm 5 phut. Cu01 clng, rira lai mau
bang nuoe cat vo tring, dit mau 1én lamen, ddy lam
kinh va tién hanh quan sat, chup anh dudi kinh hién vi
quang hoc vai do phong dai x10.

B& tri thi nghiém
Khdo sdt khd nang nay mam, sinh truwong phdt trién,

tich liiy hop chit thir cip ciia hat cdy sém Bé chinh
in vitro dwdi diéu kién mé phong khong trong luc

Cac hat sim Bé chinh sau khi duogc khir trung,
dugc dat trong cac dia petri chira 25 ml moéi truong
MS bé sung 10 g/l agar, 30 g sucrose véi 9 hat/dia,
cac hat duoc dat trén cac diém cach déu nhau trén
mat thach (1,5 cm) va cung hudng véi nhau, sau do
duoc dit trong may clinostat voi toc do quay 2 rpm.
Sau 1, 2, 3 tuan tién hanh quan sat hinh thai r& va ghi
nhan céc chi tiéu: ty 1& nay mam (%), chiéu dai ré
(cm), khéi lugng tuoi (mg), khéi lugng kho (mg).
Ham lugng coumarin va saponin toan phin (mg)
duoc tach chiét sau 3 tuan.

Khdo sdat dnh hwong ciia cytokmm (BA, KIN, TDZ)
t6i kha ning nhin chéi tiv dot thin cdy sim Bé
chinh in vitro

Céc ddt than sam B6 chinh in vitro khoang 0,5 cm
dugc cay vao moi truong MS b6 sung 10 g/l agar, 30 g
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sucrose voi pH = 5,8. BA (0; 0,2; 0,4; 0,6; 0,8; 1,0
mg/l), KIN (0; 0,2; 0,4; 0,6; 0,8; 1,0 mg/l) va TDZ (0;
0,1;0,2; 0,3; 0,4; 0,5 mg/l) dugc bd sung riéng biét vao
mbi truong nhim tim ra méi truong nhan choi t6t nhat
cho nghién ctru anh huong cua didu kién mé phong
khong trong luc 1én kha néng nhén chodi tur 6t than cay
sam B chinh in vitro. Sau 4 tuan nudi cay ghl nhan cic
chi tiéu: S6 chdi/mAu, chiéu cao chdi (cm), sb dét/mau,
khdi lugng tuoi (mg), khdi luong kho (mg).

Khdo sdt sw khd ning nhin choéi cia dét thin sim
Bo chinh in vitro dwoi dieu kién moé phong khong
trong luc

Céc ddt than sdm Bé chinh in vitro khoang 0,5 cm
dugc dugc cay vao cac ong ngh1em (12 x 120 mm) co
chira 5 ml moi truong tot nhat sau khi khao sat anh
huong cua cytokinin toi kha nang nhan chdi tir ddt
than cdy sam B4 chinh in vitro. Sau d6 dugc quay
trén clinostat véi tbc do quay 2 rpm. Sau 4 tuan nudi
cAy ghi nhén céc chi tiéu: chidu cao chdi (cm), sb ddt,
s6 choi, khdi lwong tuoi (mg), khbi lugng kho (mg).

Khdo sat anh huong ciia auxin (NAA, IBA, I4A)
t0i khd nang sinh truong ciia choi cdy saim Bo chinh
in vitro

Céc chdi sam B chinh in vitro khoang 1 cm duoc
chy vao moéi truong MS bd sung 10 g/l agar, 30 g
sucrose voi pH = 5,8. NAA (0; 0,5; 1,0; 1,5; 2,0
mg/l), IBA (0; 0,5; 1,0; 1,5; 2,0 mg/l) va IAA (0; 0,5;
1,0; 1,5; 2,0 mg/l) dwoc bd sung riéng biét vao moi
truong nhim tim ra méi truong thich hop nhét cho
nghién ctru anh huong ciia didu kién mo phong khong
trong lyc 1én kha ning sinh truong phat trién cta choi
cdy sdm B chinh. Sau 4 tuan nudi cdy ghi nhéan cac
chi tiéu: Chiéu cao cay (cm), s6 14, s6 &, chiéu dai ré
(cm), khéi lwong twoi (mg), khdi lugng kho (mg).

Kho sdt khd ning sinh trwéng ciia choi sim Bé chinh
in vitro dudi dieu kién mé phong khong trong luc

Céc chdi sam B chinh in vitro khoang 1 cm duoc
duoc cdy vao cac dng nghiém (12 x 120 mm) c6 chua
5 ml méi truong tot nhét sau khi khao sat anh huong
clia auxin téi kha ning sinh truong va phét trién cua
chdi sam B chinh in vitro. Sau d6 dwugc quay trén
clinostat voi tbe do quay 2 rpm. Tién hanh theo ddi
va thu s6 liéu sau 4 tudn véi cdc chi tiéu theo ddi:
chidu cao cdy (cm), s 14, sb r&, chiéu dai r& (cm),
khéi lugng twoi (mg), khdi lwong khd (mg), ham
lugng chlorophyll a, b (pg/g) va ham Iluong
chlorophyll tong (a + b) (ng/g) trong 1a.

Piéu kién thi nghi¢m

Miu dugc nudi cdy dudi dén huynh quang voi
thoi gian chiéu sang 16 gio/ngay, cuong do chleu
sang 40 - 45 pmol.m .57, nhiét d6 25 + 2°C, d6 4m
trung binh khoang 55 - 60%.

Xir Iy s6 li¢u
M3di thi nghiém dugc bd tri theo kiéu hoan toan
ngau nhién mdt yeu t6. Cac so liéu dugc xur ly bang

phin mém SPSS 16.0 theo phép thir Duncan va
phuong phap LSD (0=0,05) (Duncan, 1995).

KET QUA VA THAO LUAN

Anh huéng cia diéu kién mé phong khong trong
lye téi kha ning niy mam, sinh truwéng, phat trién
va tich lily hop chit thir cdp ciia hat cdy sim B
chinh in vitro

Sau 3 tuan gieo hat, kha ning niy mam cua cac
hat sém B& chinh trong diéu kién mo phong khong
trong lyc va diéu kién d6i chung (trong lyc thyuc) cod
su khac biét dang ké, thé hién r6 qua cac chi tiéu
theo ddi vé ty 16 nay mam, chiéu dai r& mam, sy ting
truong ctia ré va hinh thai ré (Hinh 1).

Két qua cho thay hat bét dau phé v& mién trang
sau 3 ngay gieo hat. Sau 1 tudn gieo hat, ty 1& nay
mam cua hat trén diéu kién mo phong khong trong
dat 41,67% cao hon so véi dbi chlrng (33,33%). Su
chénh léch vé kha ning nay mam tiép tuc gia ting
sau 2 tuan gieo hat, hat nay mam trén Clinostat cao
hon gap 1,3 1an so véi ddi chung (56,5%; 43,6%).
Sau 3 tuan, cac hat sam B6 chinh ¢ ca hai nghiém
thirc déu nay mam véi ty 1 nay mam cua hat trén
Clinostat (87,00%) cao hon dbi chimg (77,67%).

Khoéng nhitng véy, diéu kién mo phong cing anh
huong manh t6i kha néng phat trlen & mam sam Bo
chinh (Hinh 1). Sau tudn nudi cdy dau tién, trén
Clinostat chiéu dai trung binh ré& thip hon so vai dbi
chung (2,434+0,12 cm va 2 ,70£0,10 c¢m, tuong tng).
Su chénh léch ty 1€ nay mam thé hién r5 hon sau 2
tudn gieo hat v6i chiéu dai ré trén nghiém thirc d6i
ching (6,10+0,10 cm) va trén Clinostat (5,77+0,06
cm). Sau 3 tudn nudi cay, chiéu dai ré trén ca hai
nghiém thire Clinostat va (101 chung déu | tang gap 4,1
va 4,4 1an. Sy chénh léch vé chiéu dai r& cua nghiém
thirc ddi chimg va trén Clinostat rd rang hon dat
11,83+0,06 cm va 10,16+0,15 cm.

Su thay dbi vé kha nang ting truong ctia r& mam
sam B4 chinh trong diéu kién mo phong khong trong
luc ciing dugc ghi nhan (Hinh 2). O nghiém thirc
trén Clinostat, khdi lugng tuoi ¢ tudn tht 2
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(42,97+1,10 mg) va & tuan 3 (58,28+0,36 mg) cao
hon gip 1,22 1dn va cao hon 1,66 1an so véi tuan thi
nhét (35,14+0,28 mg). Trong khi trén thi nghiém ddi
chung, khéi luong twoi ¢ tuan tht 2 (53,47+0,87 mg)
cao hon 1,47 lan va tuan 3 (69,24:0,77 mg) cao hon
1,91 1dn so v6i khdi lwong twoi & tudn thir nhét
(36,30+0,41 mg). Khéi luong khé thu dugc & ré
mam sam Bo chinh trén Clinostat tang 1,11 lan va
1,52 1an & tudn tht 2 (3,83+0,01 mg) va & tudn tha 3
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(5,23+0,08 mg) lan luot so v6i tudn thir nhét
(3,43+0,06 mg). Tuong tu, & thi nghiém ddi chimg,
khéi luong khé tang 1,19 14n & tuan thi 2 (3,81+0,02
mg) va 1,66 1an & tuan tht 3 (5,46£0,05 mg) so véi
tuan thir nhat (3,2240,07 mg). Nhu vay, diéu kién
mod phong khong trong luc lam gia ting ty ¢ nay
mam cua hat, tuy nhién lai lam giam kha ning sinh
truong va phat trién (chidu dai, khdi luong twoi, khdi
lwong khé) ciia r& mam sam Bé chinh.
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Hinh 1. Ty I& ndy mam va chiéu dai r& mam sam B6 chinh in vitro dwéi diéu kién mé phdng khdng trong lwc va déi chirng

qua 3 tuan gieo hat. TB+SE, n=3.
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Hinh 2. Anh hwédng cta diéu kién mo phdng khong trong luc 1én sw tang trwdng cta ré mam sam B6 chinh in vitro. TB+SE,

n=3.

Cac hinh thai & dugc ghi nhan (Hinh 3¢, c,)
cling thé hién sy khac biét vé hinh thai ré bat thuong
sau 1 tuin gieo hat. Giai phiu hinh thai r& ciing cho
thiy ving mé phan sinh va chop ré & nghiém thirc
d6i ching bit mau hong tim dam sau khi nhuom
bang carmin chiing to ddy 1a ving chira nhiéu té bao
mo phan sinh, bat mau thudc nhom it hon mau nhat
hon khi quan sat trén ré phat trién trén Clinostat. Két
qua gidi phau hinh thai ré sau 3 tuan nudi cy da cho
thiy mot vai sy khac biét (Hinh 3d,) 1& phét trién
theo nhiéu hudng thay vi phat trién theo huéng trong
luc (Hinh 3d,, Hinh 3e,) xuit hién nhiéu r& thir cap
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trong khi ré& thir cép khong xuét hién hodc xuét hién
it & thi nghiém ddi ching (Hinh 4e;). Hinh 4g,, g
thé hién rd s khac biét nay ré bi udng cong xuat
hién nhiéu ré thir cip khi niy mam trén Clinostat
khac biét v6i ddi ching.

Saponin va coumarin 14 2 hgp chét thir cip chinh
quyét dinh dugc 1y ciia loai dwoc liéu nay (Hwong et
al., 2005; Vui et al., 2006). Két qua dinh tinh bing
phuong phép TLC cho thdy c6 sy hién dién vét mau
hdng cua saponin tong (Hinh 4a) va vét phat quang
dudi dén UVses sau khi ban sac ky duoc hap thu hoi
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ammoniac cia coumarin (Hinh 4b) trén ca 2 diéu
kién d6i chimg va Clinostat.

Sau khi ly trich, cin coumarin va saponin dugc
can dé xac dinh khéi lwong (Hinh 4). Khi luong
saponin téng trong ré mam sam B chinh phat trién

trén Clinostat (53,00+1,00 mg/g) cao hon trén dbi
ching (43,33+1,53 mg/g). Tuong tu, khéi luong
coumarin (25,67+0,58 mg/g) trén r& sam B chinh
trén Clinostat ciing cao hon trén ddi ching
(24,00+1,00 mg/g) (Hinh 4c).

Hinh 3. Hinh thai trén r& mam sam B4 chinh in vitro quan sat & thi nghiém mé phdng khong trong lyc trén Clinostat va déi
ching (19). a, b. Thi‘nghjém trén Clinosat; ¢4, c. Ré sau 1 tuan gieo; di, dy, e4, €2, g1, 2. Ré 3 tuan gieo; fy, f,. Hinh thai
giai phau ré sau 3 tuan. O’ cac hinh ¢4, ¢, di,d; e, e, f1, 5 g1, g2 bén phai: thi nhiém md phdng khéng trong lwc, bén trai:

ddi chirng.
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Hinh 4. Binh tinh va dinh lwong saponin, coumarin trén r& mam sam B chinh in vitro dat trong didu kién trong lwc trai dat va
mo phong khong trong lwc trén Clinostat: a. dinh tinh saponin; b. dinh tinh coumarin; c. dinh lwgng saponin va coumarin
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Piéu kién mé phong khong trong luc co tac
dong uc ché sy sinh truong, phat trlen ctia ré qua
cac tudn gieo hat, cac chi tiéu vé khéi lugng va
chiéu dai r& déu thép hon so véi diéu kién ddi
chtng; két qua nay twong ddng v&i nghién ctru cia
Howard va William (2005) trén hat Pau nanh va
nghién ctru cua Hensel va Sievers (1980) trén cay
Lepidium sativum trong hai diéu kién twong ty.
Khéi lugng cuia cay thdp hon 1a do hé qua cua sy
gidi han hiéu suét sinh hoc cua oxy dic biét 1a &
ving r& do chit dinh dudng hap thu ¢ ré phu thude
vao su trao ddi hiéu khi, ion hip thu ¢ thé giam
ndng d6 ion xung quanh ré (Porterfield, 2002). Bén
canh d6, qua trinh bdc hoi nude trén bé mat dia
petri do sy ting nhiét do dién ra trong 14 cdy ciing
¢6 anh huong dang ké dén sy sinh truéng cia céy.
Theo Kitaya va cong sy (2003) khi luc hut trai dat
giam 1g dén 0,01g trong 20 gidy nhiét do cua l4
khoai lang va lia mach ting 1°C, nhiét d¢ cua la
tang 1a do su thoat hoi nuéc giam ma ban chét 1a do
s giam nhiét do d6i luu dwugc gy ra boi sy giam
trong luc. Mat khac, nghién clru cua Veronica
(2006) khi quan sat hinh thai nay mam cua ré phat
trién tir hat _dau nanh cing nhén thay su khac biét
dang ké & 1€ sinh truong trong diéu kién mo phong
khéng trong luc so v6i diéu kién ddi chiung. RE va
chdi bi mat phuong huéng do anh huong cua khong
trong luc (Hensel, Sievers, 1980; Legué et al,
1992). Cac ré dugc udn cong ty nhién khi phat trién
trén diéu kién mo phong khong trong luc, cac hinh
thai nay khong thé hién hodc thé hién it khi ré phat
trién ¢ didu kién trong lyc trai dét (Hensel, Sievers,
1980; Legué et al., 1992; Aarrouf et al., 1999;
Perbal et al., 1987).

Anh huwéng ciia cytokinin (BA, KIN, TDZ) Ién kha
niang nhan choi tir dot than cay sam Bo chinh in
vitro

Cytokinin 1a chat diéu hoa sinh truéng thuc vat
tac dong dén sy phan chia té bao, gy anh huong dén
dinh sinh trudng, sy phan chia chdi nach, 14 va su gia
hoa (Kieber, 2002). Trong thi nghiém nay, kha nang
nhan nhanh chdi tir d6t than cdy sim B4 chinh dugc
thyc hién trén moéi truong MS bo sung cac cytokinin
thong dung nhu BA, KIN va TDZ & cac nong do khac
nhau. Sau 4 tudn nudi céy, két qua thi nghiém duogc
thé hién & bang 1.

O nghiém thtrc bd sung BA & ndng d6 0,6 mg/l
cho hiéu qua ting sinh chdi tot nhét (11,00
chdi/mau) va sé dét/mau ciing dat cao nhat (17,67
d6t/mau). S6 dot/mau ting khi ndng do BA ting tir 0
- 0,4 mg/l va giam dan & néng d6 0,8 - 1 mg/l, cum
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chdi trén moi truong bd sung 0,6 mg/l BA c¢6 khdi
luong tuoi 995,33 mg va khéi luong kho 67,33 mg
thdp hon so v6i nghiém thirc chira 1 mg/l BA twong
ing la 1410,40 mg va 115,33 mg, tuy nhién didu nay
la do mau céy trén mdi truong ¢6 1 mg/l BA phat
sinh nhiéu mo seo xdp. V& chi tiéu chidu cao cdy va
chiéu dai dbt dat cao nhét & nghiém thtrc chira 0,2
mg/l BA. O nghiém thirc nay cac chi tiéu vé sb
d6t/mau, sé chdi/mau, khéi lugng twoi va khdi lugng
kho 1 thap hon so véi cac nghiém thirc khac c6 bd
sung BA.

BA la cytokinin dugc sir dung nhidu nhét trong
qua trinh nhan nhanh chdi & cac loai thuc vat nudi
cy mo. Posada va cong su (1999) cho ring néng do
BA tir 0,1 - 3,0 mg/l dép Ung nhan nhanh chdi tot
nhit & cac cdy vi nhan gidng. SO lugng ch01 va s6
@6t 1a chi tiéu quan trong trong vi nhan gidng. So
chdi cao co ¥ nghia quan trong trong viéc cung cap
luong lon chdi cho nubi cay tao cdy hoan chinh. Néu
hé sO nhan ch01 cao thi s6 lugng cdy gidng tao ra
trong mot lan cay chuyen cao s€ nang cao hiéu qua
nhan giéng. Trén moéi trudng bd sung KIN (0,2; 0,4;
0,6; 0,8; 1 mg/l) va TDZ (0,1; 0,2; 0,3; 0,4; 0,5
mg/1), hau hét cac mau khong gia tang 5O luong chdi
(Bang 1). O nghiém thirc dbi ching (khong bd sung
cytokinin) nhan thiy c6 sy ra ré& trén chdi sam B
chinh.

Nong d6 0,6 mg/l BA trong thi nghiém nay cho
chi tiéu s6 dot/mAu, s6 chdi/mau dat cao nhét. Do do,
day la nong do thich hop nhit cho hé sé vi nhan
giong cao trén cdy sam B6 chinh hoa do.

Trén d6i twgng sim BS chinh, Hiép va dong tac
gia (2014) da khao sat anh hudng ctia BA, nudc dira,
GA; 1én kha ning nhan chdi ¢ 3 gidng sim B4 chinh
¢6 hoa mau vang, do va hong, két qua cho thidy moi
truong MS bé sung 1,0 mg/l BA, 10% nudc dira, 0,2
mg/l GA; cho hiéu qua nhan chdi cao nhit véi 4,5
chdi/miu thap hon trong thi nghiém nay méi trudng
MS b sung 0,6 BA dat 11,00 chdi/mau. Két qua nay
trai nguoc véi két qua nghién ctru ciia Renu va
Anwar (2008) trén cay Abelmoschus moschatus cho
rang 0,01 mg/l TDZ la thich hop cho cam tng phat
sinh chdi va sy két hop 0,25 mg/l BA va 0,5 KIN la
thich hop nhat cho sy nhéan chdi. Tuy nhién, nghién
cuu cua Peng va cong su (2010) trén cdy Hibiscus
cannabinus cling ghi nhan BA 1a cytokinin thich hop
cho sy nhan nhanh chi. Nhu vy, trong so cdc nong
d6 duoc khao sat, BA ¢ nong d6 0,6 mg/l 1a thich
hop nhit cho qué trinh nhan nhanh chdi ¢ loai cay
nay.
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Bang 1. Anh hwédng clia cytokinin (BA, KIN, TDZ) I&n kha nang nhan chdi tir dét than cay sam B6 chinh in vitro. *Céc chiv céi

khac nhau (a, b, c...

) trén cung moét cot biéu dién sy khac biét cd y nghia v&i a = 0,05 trong Duncan’s test.

Cytokynin (mg/l)

A KN oz $6 chéilmiu g’;‘;“ cao chdl g4 qapmay, i‘u',‘(;' (':g)"g '(f"]‘;’)' Iwong kho
0 - - 1,008 467" 6,33d 275,67de 22,00fgh
02 - - 1,00e 8,67a 9,33¢ 463,00¢ 36,33cd
04 - - 8,00b 5,17¢ 11,00b 400,00¢ 28,33def
06 - . 11,00a 6,17b 17,67a 995,33b 67,33b
08 - - 6,00¢ 3,00de 7,33d 459,00¢ 41,00¢

1 . - 167e 2,6def 2,00f 1410,40a 115,33a
. 0,2 - 2,67d 2,00fg 2,33f 449 67¢ 30,67de
. 0.4 - 1.33e 1.77fg 1,67f 269,33de 19,67ghi
. 0.6 - 1,00e 1,70fg 1,33f 249,33de 17,67ghi
. 0.8 - 1,00e 1.77fg 1,33f 199,00e 15,67ghi
. 1 - 1,00e 1,409 1,33f 155,00e 12,67i

. . 0.1 167e 3,50d 3,676 403,33¢ 24,006fg
. . 0,2 1.33e 2,17efg 1,33f 268,00de 18,67ghi
. . 03 1,00e 2,50ef 2,00f 342,00cd 20,00ghi
. . 0.4 1,00e 1,67fg 1,33f 170,008 14,00hi

. . 05 1,00e 1,409 1,00f 170,008 15,67ghi

Kha niing nhén chdi ciia dét than sim B6 chinh in
vitro trong dieu kién khong trong luc

Sau 4 tuan nudi cdy, d6t than sam B6 chinh trén
moi truong nhan chdi dugc dit & 2 nghiém thirc dbi
ching va Clinostat. Két qua thu nhan duoc thé hién
0 hinh 5 va hinh 6.

Két qua cho thdy, cac dot than sam B chinh
nudi cdy & didu kién mé phong khong trong luc trén
Clinostat c¢6 chiéu cao chdi (3,07+0,21 cm), sé dbt
(6,33+0,58), sb chdi (3,33+0,58), khdi luong twoi
(401,33+£53,27 mg/m?iu), khéi lugng  khod
(37,00+5,20 mg/mau) cao hon trén nghiém thic
d6i chimg. Piéu nay chung t6 moéi truong md
phong khong trong luc tac dong tich cuc 1én kha
ning sinh truong nhan chdi trén cdy sam B6
chinh. Sy gia ting chiéu cao cay ciing dugc ghi
nhan trong céc nghién ctru Aarrouf va cong su
(1999), Driss-Ecole va cong su (1994) trén cay
Veronica arvensis. Trong thi nghiém nay, cing
ghi nhan sy xudt hién cua hoi nudc trén nip dng
nghiém, didu nay c6 thé 13 do sy giam lyc hut trai

dat dan dén nhiét d6 1 tang lén dé giam nhiét do
dbi lvu (Kitaya et al., 2003).
Anh hudng cia auxin (NAA, TAA, IBA) 1én kha
nang sinh trwéng va phat trién ciia choi cidy sam
B& chinh in vitro

Sau 4 tudn nudi cdy, cac chi tiéu danh gid anh
huong cua loai va ndng d6 auxin 1én kha ning ra r& ciia
chdi sam B chinh in vitro dugc trinh bay & bang 2. Két
qua thu dugc cho thiy, cac auxin khac nhau, & nong
d6 khic nhau c6 anh huong khac nhau lén sy sinh
truong phat trién cua chdi sam B& chinh in vitro
(Bang 2). Tat ca céc loai auxin dugc sir dung déu co
kha ning kich thich ra r& tir chdi sém B& chinh. R&
hinh thanh nhiéu nhat & nghiém thirc bd sung 1 mg/l
NAA (7,33 1) cao hon 3,1 lan so v6i nghiém thtre dbi
chimg (2,33 1) khong bd sung auxin. O ndng do nay,
khéi lwong tuoi va khdi lwgng kho ciing cao hon hin
s0 voi cac nghiém thirc con lai tuong Gng dat 637,67
va 53,67 mg. S 1a cao nhit ¢ ndng do 1 mg/l IAA
(dat 7,67) song chiéu cao cay lai cao nhit ¢ nghiém
thie 1 mg/l IBA (12,67cm). Tuy chiéu dai & &
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nghiém thirc bd sung 2 mg/l IAA la dai nhit nhung
cac chi tiéu sinh truéng khac ¢ nghiém thic nay
khong cao, cdy kém phat trién (Bang 2).

Khi danh gia hiu qua cua NAA lén khd nang
sinh truong va phat trién c6 thé thay rang, nong do
1 mg/l NAA cho céc chi tiéu theo ddi gom chidu
cao cay, ) lugng ré, khdi luong tuoi va khdi lugng
kho dat cao nhéat. Két qua nghién ctru cho thiy,
NAA c6 hiéu qua hon TAA va IBA trong vi¢c kich
thich kha ning sinh truong va phat trién trén choi
sam B4 chinh. Hién nay, nhiéu nghién ctru vé anh
huéng cua timg loai auxin riéng biét 1én cac ddi
tugng thyc vat da dugc khao sat. Trén ddi tuong
sam B6 chinh, Hiép va dong tac gia (2014) di khao
sat anh huong cia IBA két hop voi NAA 1én kha

Duong T4n Nhuyt ef al.

ning sinh truong va phat trién cta chdi sim B
chinh va cho thay ring 0,5 mg/l IBA két hop véi
0,5 mg/l NAA cho kha ning sinh truéng phat trién
tét nhat, tuy nhién, cac chi tiéu sinh truong va phat
trién déu thép hon trong nghién ctru nay khi bd
sung 1,0 mg/l NAA. Theo Renu va Anwar (2008)
trén Abelmoschus moschatus cho ring moi trudng
15 MS bd sung 0,5 mg/l IBA 1a thich hop nhét cho
qué trinh cam ung ré, tuy nhién ty 1& hinh thanh ré
chi dat 70%. IAA lai dugc cho 1a hiéu qua hon
NAA trong ciam ung ra ré & ciy Hibiscus
cannabinus (Peng et al., 2010).

Nhu vy, trong thi nghiém nay 1,0 mg/l NAA Ia
thich hop nhét cho sy sinh truong phat trién cta choi
sam B6 chinh.

BBHéi ching
BaClinostat

S6 adt S6 chdi

apéi chimg
acClinostat

45 ¢ _
4 b QPG chirng
E 35 b @acClinostat
)
3 37
S 25}
e 2
o 2 b
3
£ 15 }F
O
1 F
05 p
A Béi ching Clinostat
500 ¢
450 p
400 f
- 350 p
o
£ 300 }
2
g 250 p
— 200 p
-0
€ 150 }
100 f
50 p
c 0

Khéi luona tuoi

Khéi lrona khé

Hinh 5. Kha naéng nhan chdi clia dbt than sam B6 chinh in vitro trén Clinostat va ddi ching. a. Chidu cao chdi; b. Sé dbt, sb

chdi; c. Khéi lwong twoi, khdi lwong khod; d. TB+SE, n=3.

80



Tap chi Cong nghé Sinh hoc 15(1): 73-85, 2017

Bang 2. Anh hwéng cla auxin (NAA, IAA, IBA) 1&n kha nang sinh trwdng va phat trién clia chdi sam B& chinh in vitro. *Cac
chtv cai khac nhau (a, b, c...) trén cing mot cot biéu di&n sy khac biét cd y nghia véi a = 0,05 trong Duncan’s test.

Auxin

Chiéu cao £ s £ x Chiéu dai Khéi lwgng Khéi lwgng
cay (cm) Sola Sore ré twoi (mg) khé (mg)
NAA  IAA  IBA
0 - - 7,00de* 567bc 233 177bc 207,00e 17,67cd
05 - - 11,33abc 6,00bc  4,67bcd 1,90ab 405,33cd 30,67bc
1,0 . . 12,17a 633ab  7,33a 1,53cdef 637,67a 53,672
15 - - 13,00a 467bc  3,67de 1,90ab 477,33ab 38,67b
2,0 - - 417f 433¢ 2,33¢ 1,50cdef 261,33de 20,33cd
- 05 - 10,17bc 633ab  4,33cd 1,37f 300,67cde 25,33bcd
- 10 - 9,83¢ 7.67a 4,67bcd 1,00g 314,67cde 27,00bcd
- 15 - 11,67ab 6,00bc  6,00b 1,57cdef 408,67cd 30,00bc
- 20 - 3,50f 533bc 267 2,00a 142,33¢ 11,67d
- - 05  10,00bc 633ab  4,33cd 1,63cde 420,00cd 34,00cd
- - 10 1267a 567bc  5,66bc 1,73bcd 443,00cd 32,67bc
- - 15  8,00d 567bc  3,67de 1.47ef 298,00cde 25,67bcd
- - 20 617 533bc  4,33cd 1.47ef 267,00de 22,00bcd

Anh huéng cia diéu kién mé phong khong trong
lwc téi kha nang sinh truwéng, phat trién cia choi
sam Bo chinh in vitro

Sau 4 tudn nudi cdy chdi sim B chinh trén moi
truong cho hi¢u qua sinh truong phét trien ket qua
dugc the hién ¢ hinh 7 va hinh 8.

Két qua cho thdy, cac chdi sam B chinh nuoi
cdy ¢ diéu kién mo phong khong trong luc trén
Clinostat c6 chiéu cao cay (12,17£1,04 cm), sé la
(5,67+0,58), chiéu dai ré (1,77+0,25 cm), khdi
luong tuoi (419,00+£15,87 mg/mau), khéi luong
kho (36,00£2,00 mg/miu) déu cao hon trén thi
nghiém d6i chimg va khong c6 sy khac biét dang
ké v& s6 ré (9,00+2,00), ham lugng chlorophyll,
82+6,66 pg/g), ham lugng chlorophyll b
(8,37£1,76 pg/g), ham lugng chlorophyll a + b
(30,19+8,41 pg/g) so va6i thi nghiém ddi chimg.
Két qua nay tuong tu véi két qua thu dugc trong
céac nghién ctru ciia Aarrouf va cong sy (1999) trén
cdy Brassica napus, Driss-Ecole va cong su
(1994) trén cdy Veronica arvensis. Trong diéu

kién m6 phong khong trong luc, sy sinh truong
cua cdy dugc gia tang dang ke.

Bén canh d6, khi quan sat trong qua trinh hinh
thanh r& (Hinh 7b,, by c6 thé nhan thay ré phat trién
khong theo hudng xac dinh. Sau 4 tuan nudi cdy, ciy
sam B& chinh trén Clinostat con xuét hién sy hinh
thanh chdi nach (Hinh 6b) va hién twong vang 14 do
tich sy tich lity ethylene trong binh nuéi cdy (Leather
etal., 1972).

Két qua twong tu nhu nghién ctru Aarrouf va
cong su (1999) trén ciy Brassica napus nudi cdy dudi
diéu kién moé phong khong trong luc trén clinostat
quan sat v& hinh thai cho thdy sy gia ting vé chiéu dai
than so v&i d6i chimg. Driss-Ecole va cong su (1994)
khi nghién ciru sy thay ddi trong luc trong Clinostat
trén cdy Veronica arvensis ciing nhan thiy c6 nhimng
thay d6i vé sinh 1y ctia cdy diéu nay 1a do sy thay doi
trong lyc 1am ting toc d6 ting trudng va biét hoa clia
cac té bao va su gia hoa cua cdy gy ra boi su tich
liiy ethylene trong binh nuéi cdy (Kordyum, 1994;
Leather et al., 1972).
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Hinh 6. Kha nang nhan chdi clia dét than sam B6 chinh in vitro. a. Chdi sam B chinh (d6i ching); b. Chéi sam B chinh trén
thi nghiém Clinostat; c. Khdng hoi nwéc (doi chirng); d. Hoi nwde trén thi nghiém Clinostat.

Hinh 7. Anh hwéng clia Auxin I&n sw hinh thanh cay sam B6 chinh in vitro & diéu kién mo phdéng khong trong Iwc. as, az, b, b,.
Cay sam Bb chinh sau 1 thang; as, bs. Cay sam B6 chinh sau 1,5 thang. as, az, as. Cay sam B chinh dbi chirng; by, b,. Cay
sam B4 chinh trén Clinostat.
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Hinh 8. Anh huéng ctia diéu kién mb phéng khong trong Iwc t¢i kha néang sinh truéng cla chdi sam B6 chinh in vitro. TB+SE,
n=3. a. Chidu cao cay, chiéu dai r&; b. S6 13, sb ré, c. Khéi lwgng; d. Chlorophyll.

KET LUAN

Trong nghién ctru nay, hé thong mé phong didu
kién khong trong luc trén mdy Clinostat 2D t6 ra hiéu
qua trong viéc nang cao kha nang nay mam ctia hat va
tich iy hop chat thir cap ctia r& mam sam B chinh.
Khoéng nhiing véy, didu kién nay con lam ting kha
nang nhén choi ciia d6t than va sinh truong, phat trién
ctia chdi sam B6 chinh nudi cdy in vitro. Véi nhimng
hiéu qua trén, didu kién mo phong khong trong luc

htra hen s€ 1a huong di moi trong viéc nghlen cuu
nang cao kha nhén giong va tich liy hop chit & mot s6
céy trong c6 gia tri duoc lidu va kinh té cao.

Lo1i cam on: Cdc tdc gid xin chan thanh cam on Vién
Nghién cuu Khoa hoc Tay Nguyén;, Chuwong trinh
Khoa hoc va Céng nghé doc lap cap nha nude vé
Cong nghé vii tru nam 2014 — 2015, van phong
chuyén giao céng nghé khéng gian Lién hop quoc da
tai tro cho nghién ciru nay.

83



TAI LIEU THAM KHAO

Aarrouf J, Schoévaért D, Maldiney R, Perbal G (1999)
Changes in hormonal balance and meristematic activity in
primary root tips on the slowly rotating clinostat and their
effect on the development of the rapseed root system.
Physiol Plant 105: 708-718.

Briarty LG, Maher EP, Iversen TH (1995) Growth,
differentiation and development of Arabidopsis thaliana
under microgravity conditions. In Mattok C, ed. Biorack
on Spacelab IML-1. European Space Agency, Noordwijk,
The Netherlands.

Cowles JR, Scheld HW, Lemay R, Peterson C (1984)
Growth and lignification in seedlings exposed to eight of
microgravity. Ann Bot 54: 33-48.

Pao Thi Vui, Nguyén Thuong Dong, Nguyén Trong
Théng, Pang Vii Luong (2007) Phan lap va xac dinh cdu
tric mot s6 hop chét tir r& cu cdy sdm Béao Thanh Hoa
Abelmoschus sagittifolius Kurz. ho bong Malvaceae. Tap
chi Dugc hoc 10(5): 135-138.

Driss-Ecole D, Cottignies A, Jeune B, Corbineau F, Rbal
G (1994) Increased mass production of Veronica arvensis
grown on a slowly rotating clinostat. Environ Exp Bot 34:
303-310.

Duncan DB (1995) Multiple range and multiple F test.
Biometrics 11: 1-42.

Hensel W, Sievers A (1980) Effects of prolonged
omnilateral gravistimulation on the ultrastructure of
statocytes and on the graviresponse of roots. Planta 150:
338-346.

Hoson T, Kamisaka S, Masuda Y, Yamashita M, Buchen
B (1997) Evaluation of three-dimensional clinostat as a
simulator of weightlessess. Planta 203: 187-197.

Howard GL, William CP (2005) Growth patterns for
etiolated soybeans germinated under spaceflight
conditions. Adv Space Res 36(7): 1237-1243.

Jagtap SS, Rupali B, Awhad B, Vidyasagar SPB (2011)
Effects of clinorotation on growth and chlorophyll content
of rice seeds. Microgravity Sci Technol 23: 41-48.

Kasahara H, Takeuchi Y, Yamashita M, Yamada M (1994)
Effects of simulated microgravity on the germination ad
elongation of protonema of Adiantum capillus-venersis.
Physiol Plant 90: 205-209.

Kieber JJ (2002). Tribute to Folke Skoog: Recent advances
in our understanding of cytokinin biology. J Plant Grow
Reg 21(1): 1-2.

Kiss JZ, Katembe WJ, Edelmann RE (1998) Gravitropism
and development of wild-type and starch-deficient mutants
of Arabidopsis during spaceflight. Physiol Plant 102: 493-
502.

84

Duong Tén Nhut ef al.

Kitaya Y, Kawai M, Tsuruyama J, Takahashi H, Tani A,
Goto E, Saito T, Kiyota M (2003) The effect of gravity on
surface temperatures of plant leaves. Plant Cell Environ
26(4): 497-503.

Kordyum EL (1994) Effects of altered gravity on plant cell
processes: Results of recent space and clinostatic
experiments. Adv Space Res 14: 77-85.

Krikorian AD, Steward FC (1978) Morphogenetic
responses of cultured totipotent cells of carrot (Dancus
carota var. carota) at zero gravity. Science 200: 67-68

Leather GR, Forrence LE, Abeles FB (1972) Increased
ethylene production during clinostat experiments may
cause leaf epinasty. Plant physiol 49: 183-186.

Legué V, Driss-Ecole D (1992) Cell cycle and cell
differentiation in lentil roots grown on a slowly rotating
clinostat. Physiol Planta 84: 386-392.

Lichtentaler HK, Wellburn AR (1985) Determination of
total carotenoids, chlorophyll a va b of leaf in different
solvents. Biolchem Soc Trans 11: 591-592.

Merkys Al, Laurinavicius RS (1983) Complete cycle of
individual development of Arabidopsis thaliana (L.)
Heynh plants on Board the Salyut-7 Orbital Station.
Proceedings of the Russian Academy of Sciences 271: 509-
512.

Murashige T, Skoog F (1962) A revised medium for rapid
growth and bioassays with tobacco tissue culture. Plant
Physiol 15: 473-497.

Musgrave ME, Kuang A, Xiao Y, Stout SC, Bingham GE,
Briarty LG, Levinskikh MA, Sychev VN, Podolski IG
(2000) Gravity independence of seed-to-seed cycling in
Brassica rapa. Planta 210: 400-406.

Namba T, Yoshizaki M, Tominori T, Kobashi K, Mitsui K,
Hase J (1974) Fundamental studies on the evaluation of the
crude drugs (I). Planta Medica 25: 28-38.

Nguyén Thi Thu Hwong, Luong Kim Bich, Trdn Céng
Luédn, Trdn Dinh Hop (2001-2005) Mot sé tac dung ciia
sam B Chinh va thap t&¢ Harmand thu hai & Loc Ninh
(Binh Phudc). Ky yéu céng trinh nghién citu khoa hoc va
cong nghé, NXB. Dai hoc Québc gia Ha No6i, Ha Noi:
90-91.

Nguyén Thuong Dong (2006) Nghién cieu phdt trién diroc
liéu va dong duoc ¢ Viét Nam. NXB Khoa hoc va K¥ thuat
Ha Noi: 224-230.

Pedroso MC, Durzan DJ (2000) Effect of different gravity
environments on DNA fragmentation and cell death in
Kalanchoé leaves. Ann Bot 86: 983-994.

Peng C, Ru L, Ruiyang Z, Yang Z (2010) Direct shoot
organogenesis and plant regeneration from cotyledonary
node of kenaf (Hibiscus cannabinus L.). Afri J Biotech
9(50): 8693-8697.



Tap chi Cong nghé Sinh hoc 15(1): 73-85, 2017

Perbal G, Driss-Ecole D, Rutin J, Sallé G (1987)
Graviperception of lentil seedling roots grown in space
(Spacelab D1 Mission). Physiol Planta 70: 119-126.

Phan Duy Hiép, Nguyén Tri Minh, Phan Xuan Huyén, Cao
Dinh Hing, Pinh Vin Khiém, Nguyén Thi Thanh Hing
(2014) Nghién ctru anh hudng cta chdt diéu hoa sinh
truong thuc vat 1én sy phat sinh hinh thai ciia mot s giéng
sam B4 chinh (Hibiscus sagittifolius kurz) trong diéu kién
in vitro. Tap chi Sinh hoc 36(1): 266-271.

Porterfield DM (2002) The biophysical limitations in
physiological transport and exchange in plants grown in
microgravity. J Plant Grow Reg 21(2): 177-190.

Porterfield DM, Matthews SW, Daugherty CJ, Musgrave
ME (1997) Spaceflight exposure effects on transcription,
activity and localization of alcohol dehydrogenate in the
roots of Arabidopsis thaliana. Plant Physiol 113: 685-693.

Posada M, Ballesteros N, Obando W, Angarita A (1999)
Micropropagation of Gerbera from floral buds. Acta
Hortic 482: 329-332.

Renu S, Anwar S (2008) Thidiazuran (TDZ) Induced
regeneration from cotyledonary node explant of
Abelmoschus moschatus Medik. L. World J Agri Sci 4(4):
449-452.

Sachs VFGJR (1879) Ueber Ausschliessung der
geotropischen und heliotroposchen Kriimmungen wirend
des Wachsthums. Wiirzburger Arbeiten 2: 209-225.

Veronica DM (2006) Effect of simulated microgravity on
seedling development and vascular differentiation of soy.
Acta Astro 58(3): 139-148.

Yu F, Driss-Ecole D, Rembur J, Legué V, Perbal G (1999)
Effect of microgravity on the cell cycle in the lentil root.
Physiol Plant 105: 171-178.

EFFECTS OF SIMULATED MICROGRAVITY ON SEED GERMINATION, GROWTH,
DEVELOPMENT AND ACCUMULATED SECONDARY COMPOUNDS OF HIBISCUS
SAGITTIFOLIUS KURZ. CULTURED IN VITRO

Duong Tan Nhut', Nguyen Xuan Tuan', Nguyen Thi Thuy Anh', Nguyen Ba Nam', Nguyen Phuc Huyl,
Hoang Thanh Tungl, Vu Thi Hienl, Vu Quoc Luanl, Bui The Vinhz, Tran Cong Luan®

"Tay Nguyen Institute for Scientific Research, Vietnam Academy of Science and Technology
Center of Ginseng and Medicinal Materials in Ho Chi Minh City

SUMMARY

In the present study, Hibiscus sagittifolius Kurz. seeds were used as the plant materials for studying on the
effects of simulated microgravity (on a 2D clinostat) on seed germination, shoot multiplication, growth,
development and secondary metabolite accumulation. After surface sterilization, seeds were cultured on MS
medium supplemeted with 30 g/l sucrose and 9 g/l agar in Petri dishes (9 seeds per dish, the seed to seed
distance of 1.5 cm and kept in the same direction), and maintained in a Clinostat (2 rpm). The results showed
that simulated microgravity inhibited the growth and development of Hibiscus sagittifolius roots with root
length of 11.83 cm, fresh and dry weight of 58.28 and 5.23 mg, respectively but it made an increase in
germination rate (87%) and accumulation of secondary metabolites (the total saponins content of 53.00 mg/g
and the total coumarin content of 25.67 mg/g) after 3 weeks of culture. In addition, the simulated microgravity
also resulted in positive shoot multiplication (shoot height of 3.07 cm, 6.33 nodes per shoot, 3.33 shoots per
explant, and the fresh and dry weight of 401.33 and 37.00 mg, respectively), and growth and development
of Hibiscus sagittifolius shoots (plant height of 12.17 cm with 5.67 leaves per shoot together with the average
root length of 1.77 cm, and the fresh and dry weight of 419.00 and 36.00 mg) after 4 weeks of culture. The
results from this study could be attributed to future perspectivesin research on plant breeding and
accumulation of secondary metabolites in medicinal plants.

Keywords: Clinostat, development, germination, growth, simulated microgravity
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