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XAY DUNG HE THONG TAI SINH CUA BEO TAM
SPIRODELA POLYRRHIZA
Phung Thi Thu Ha!, Nguyé&n Thi Khanh Van?!, Lé Huy Ham'

TOM TAT

Spirodela polyrrhizala cay mot 1a mam, thuoe ho Lemnacea. Véi kha ning tiang sinh khoéi nhanh, diéu kién
nudi trong don gidn, phan bé rong rai trén toan thé giéi... nén loai thyc vat nay cé nhiéu tiém ning dé duoc
lua chon 1am hé théng san xuat cac chat cé hoat tinh sinh hoc phuc vy cho ciac muc dich da dang cua con
ngudi. Cac nghién ctiu cho thiy c6 thé xay dyng hé thong téi sinh & loai béo tam Spirodela polyrrhiza. Mot
s6 giai doan can thiét ctia hé thong tai sinh da duoc nghién ctru, bao gom tao callus (thé chai), nhan callus
va tai sinh cay truc tiép tur callus. Céac yéu t6 khac nhau nhu: méi truong khoang, nong dé chat kich thich
sinh trudng va cac chat bd sung khac c6 anh huong ro rét téi hiéu qua cua he thong tai sinh cta loai béo
nay. T lé tao callus dat 31,28% va ty 1é tai sinh buoc dau dat 23,61%.

Tu khoa: Béo tim, Spirodela polyrrhiza, hé théng tii sinh, thé chai.

I. DAT VAN DE

Béo tdm (Spirodela polyrrhiza), loai cay mot la
mam thudc ho Lemnaceae (Landolt, 1986), la thuc
vat séng dudi nuéc, cé thé sinh trudng tot & hau nhu
moi noi, chi can cé nuéc va anh sang. Spirodela
polyrrhiza 1a mot trong nhitng loai béo tim cé kich
thuéce 1on nhat (dai 1,5 - 10 mm, rong 1,5 - 8,0 mm),
sinh san nhanh va cho trong luong kho cao nhat
trong ho béo tam (Landolt & Kandeler, 1987). Véi
thoi gian nhan do6i canh tir 24 - 72h (Landolt, 1986),
béo tam lap ki luc vé kha ning nhan sinh khai so voi
cac loai thuc vat bac cao khac (Landolt, 1998).

Beo tam c6 ham luong protein trong mét don vi
trong luong kho kha cao, dat tir 15 — 45% véi thanh
phan axit amin phong phu. Ching con ¢6 nhiéu loai
vitamin nhu: A, B1, B2, C... va ciac amino axit khéng
thay thé, trir methionin, cho nén béo tim dugc st
dung lam nguén dinh dudng cho nguoi va déng vat.
Béo tdm con cé kha ning loai bd cac chat dinh
dudng va mot s6 chét doc hai trong mai trudong nudc
bi 6 nhiém (Chang, 1977; Landolt & Kandeler, 1987;
Poral, 1979). D4 ¢é nhiéu nghién cttu chuyén gien &
béo tim dé san xuat hoat chat. Cac nha khoa hoc
My, Phép di sit dung céc loai béo tdm dé chuyén céc
gien ¢6 gia tri kinh t€ nhim sdn xuit cac hoat chat
khac nhau, trong d6 cé vicxin (Fischer et al., 2004).

Hé théng tai sinh déng vai tro quan trong trong
nghién cttu chuyén gien & thure vat. Bai bao nay trinh
bay cac két qua nghién ctru xay dung hé théng tai
sinh trén déi tuong béo tim Spirodela polyrriira.

Il. VAT LIEU VA PHUONG PHAP NGHIEN CUU

1. Vatlieu nghiénciu =~ = ' ¢ o

'Vién Di truyén Nong nghiép.

Méau béo tim thu thip trén mét s6 dong rudéng
ngoai thanh Ha Néi duoc gt di phan loai, dinh danh
va duoc cac nha khoa hoc tai Vién Pja Thuc vat - Hoc
vién Lién bang Thuy Sy x4c dinh la loai Spirodela
polyrrhira (viét tat la SP). Day la mét trong nhing
loai phan bé rong rai tai Viet Nam va khu vuc chau A
(Hoang Thi Sau, Tran Van Ba, 1998).

2. Phuong phap nghién ciu

Tao nguédn vt liéu vé trung: Béo taim SP thu vé
duoc khir trung bing Ca(OCl), 5% trong thoi gian 2
phut . Beéo duoc nudi trén méi truong khoing H
(Hutner, 1953) chtra 1,5% sucroza (duong mia).

Canh béo SP trudéng thanh sau 5 ngay nuéi cdy
duoc st dung lam vat liéu cho cac thi nghiém tao thé
chai (callus).

Tao callus: Méi trudng nuéi ciy duoc stt dung la
moi truong khoang H (Hutner, 1953), WP (Mc Cown
& Lloyd, 1980), MS (Murashige & Skoog, 1962), N6
(Chu & cs., 1975), B5 (Gamborg, 1968) (theo Edwin,
1993/1996) bé sung cac chat kich thich sinh truéng
(KTST) nhu: 2,4-D, BAP, NAA, kinetin va dudng
sucroza, cazein hydrolysat (CH) véi ham luong khac
nhau.

Tai sinh: Callus duoc chuyén sang méi truong tai
sinh cay véi thanh phan khoang H/2 bé sung 1,0%
sucroza.

Béo thi nghiém duwoc cay trén dia petri (6,5 x 1,5
cm) voi 12,5 ml moi trudng. Trén moéi dia thi nghiém
cdly 7 canh béo da nuéi cay 5 ngay tudi. Mdi cong
thuc thi nghiém cdy 8 dia, lip lai 3 lan.

Diéu kién nuéi cdy: béo duoc nudi & diéu kién 27
+ 1°C; chiéu sang 10 h/ngay & cuong d6 anh sang
2000 - 2500 lux hoac khéng chiéu sang trong tii nuéi
SANYO c6 diéu khién nhiét do va anh sang.
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Cac s6 lieu thu duoc dugc xur li théng ke, s
dung chuong trinh Excel 5.0 va bién luan két qua
theo Nguyén Dinh Hién, 1998.

I. KET QUA VA THAD LUAN

1. Thu thap va x(t Iy mau

Mau béo SPsau khi thu thap vé duoc nuéi cach
ly trong cac chau vai. D€ tao vat liéu nuoi ciy vo
trung, st dung hoa chat Ca(OCl), & cac néng do 3, 5
va 7% véi thoi gian khir trang lan luot la: 2, 4 va 6
phut. Ché do khtr trung bang Ca(OCl), 5% trong thoi
gian 2 phiit cho ty 1é mau song va sach cao nhat dat
54% (bang 1).

Bang 1. Anh huéng clia thoi gian va néng do

Ca(0Cl), t6i ty lé tao mau vo trung

kha ning tao callus tir cac canh béo, da sir dung 5
loai méi truomg khoang 1a H, WP, B5, MS va N6 ¢6
b6 sung cic té hop kich thich sinh truong (KTST)
voi nong d6 2,4 D 1a 2 mg/1, BAP: 2 mg/1, kinetin: 0,5
mg/l va NAA: 0,5 mg/1. Két qua thi nghiém qua quan
sat dinh tinh vé kha nang tao callus trén cac céng
thic m(“)i’truc‘mg duoc trinh bay & bang 2.

Bang 2. Anh hudng ctia nén khoang téi kha ning tao

callus & SP
Nén 24D + 24D+ BAP + Kinetin
BAP Kinetin NAA + NAA
H +
N6
MS +
WP ++
BS +

Ty le
Néng | Thoi n}iu T)‘r:lé T)’r:lé
Hoéachat | do gian sorig, m':iu ma:l
@) (ohit) Yo nhiém | cheét
trung %) %)
6]
2 28 55 17
3 4 32 44 24
6 46 29 25
2 54 24 22
ca(OCl, 5 4 41 20 39
6 35 17 48
2 32 20 48
7 4 22 14 64
6 15 11 74

2. Tao callus

a. Anh hudng cia méi truong 101 khd ning tao
callus

Nhédm nghién ctru anh huéng clia méi truomg
khoang ciing nhu chat kich thich sinh truéng dén

Dau "+": tao duoc callus;
callus

" khéng tao duge

Két qua thi nghiém cho thiy, mau béo tim SP
cho phén tung tao callus tét hon ca trén nén khoang
WP c6 bd sung 2 mg/] 2,4D va 2 mg/] BAP so véi
cac céng thie thi nghiém khac. Callus hinh thanh tu
ving md phan sinh goi 1a diém nut (node) nim sau
trong hai tdi bén cta canh béo. Nhu viay moéi trudng
khoang WP bé sung KTST 2,4-D va BAP sé duoc st
dung cho céc thi nghiém tiép theo. _

b. Anh hutng ctia ham hrong 2/4-D vi BAP téi s
hinh thanh callus

Thi nghiém véi cac néng do khac nhau cia 2,4-D
va BAP nhim tim ra t6 hop chat diéu hoa sinh truéng
2,4D + BAP phu hop cho su hinh thanh callus & SP.
Két qua thi nghiém duoc trinh bay & bang 3.

Bang 3. Anh hudng ctia ham luong 2,4-D va BAP t6i hiéu qua tao callus (%)

BAP 4D 0,0 2,0 4,0 6,0 8,0 10,0
0,0 0,00 0,00 0,00 0,00 0,00 0,00
0.5 0,00 0,00 0,00 0,00 4,55 3,70
1,0 0,00 3,73 2,83 2,14 10,61 10,77
2,0 0,00 10,08 11,40 14,49 16,50 711
3,0 0,00 17,96 19,83 6,60 2,04 7,59
4,0 0,00 6,47 2,27 2,22 1,09 0,48
P <0,05 P = 0,0079 P = 0,009 P=0,01 P = 3,58E P = 0,0065

Don vi: 2,4D va BAP 1a mg/1

Két qua thi nghiém cho thiy & méi truong bd
sung 2,4D ham luong thap (0 -2 mg/l) két hop véi
BAP (0 - 0,5 mg/I) cho ty 1é tao callus dat thap (0 -
3,73%). Ty 1é tao callus ting dan va dat cao nhat la

19,83% & moi truomg b sung két hop 4,0 mg/12,4D +
3,0 mg/1 BAP. Day 1a cong thiic cho callus déng déu
vé kich thuéc va mau sdc nhat so véi cac cong thic
con lai sau 2,5 thang nudi cdy. Qua bang 3 cing cho
thiy & cac cong thuc c6 ham luong BAP cao thi ty 1é
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tao callus thdp. Moi truong khoang WP bo sung 4
mg/12,4D két hop 3,0 mg/1 BAP duoc chon lam méi
truong tao callus.

¢. Anh huong cia ham long ducng (sucroza)
dén hiéu qua tao callus

Trong nudi cady mo té bao, sucroza duoc st dung
nhu mét nguén cung cdp nang luong khong thé
thiéu. Pé tim néng d6 sucroza téi uu cho qua trinh
hinh thanh callus, cac néng dé sucroza 1, 2, 3, 4%
duoc bé sung vao méi truong khoang WP, 4 mg/I
2,4D, 3,0 mg/] BAP.

Bang 4. Anh huéng ctia ham luong duong (g/1)
toi ty 1é tao callus (%) & béo SP

Cong thuc Ham luong duong Ty 1é tao callus (%)
(g/N

B/C 0 4,12 |

1 10 10,69 |
2 20 19,18
3 30 26,26
4 40 13,66

P <0,05 P-00089 |

Két qua & bang 4 cho thay: Dudng c6 anh hudng
ro rét toi si hinh thanh callus & SP. Trén méi truong
khéng bé sung sucroza, ty 1& tao callus dat thap
4,12%. Ty lé nay tang dan va dat cao nhat la 26,26% &
ham luong 30 g/1 sucroza (gap hon 6 lan so véi méi
truong khong bé sung dudng). Tuy nhién, khi ham
luong sucroza bé sung qua nhiéu (>30 g/ lai lam
gidm ty 1é tao callus. Két qua thi nghiém khing dinh
vai tré6 quan trong cua dudng trong qua trinh tao
callus & béo tim. Ham luong duong 30 g/1 bd sung
vao moi truong tao callus & SPda duoc lua chon cho
cac thi nghiém tiép theo.

d Anh hudng cia dich chiét thuy phan cazein
hydrolysat (CH) t61 hiéu qud tao callus

Dich chiét thiy phan cazein la mét chat phu gia
rat giau cac amino axit tu do. Viéc bd sung CH vao
moi truong nudi ¢ay tao callus da duoc nhiéu tac gia
st dung nhu la chat khéong thé thiéu trong viéc tao
callus va tai sinh mot s6 loai cay (Pé Nang Vinh,
2005). Vai tro cia CH déi véi qua trinh tao callus &
béo tim SP da duoc xac dinh & thi nghiém ndy. Két
qua thi nghiém cho thdy: CH ciing déng mét vai tro
quan trong trong giai doan khéi tao callus nhu két
qua chi ra & bang 5. Trén moi truong khong bé sung
CH ty 1é tao callus dat thap (9,1%), ty 1& tao callus cao
nhat khi bé sung 1500 g/1 CH vao méi trudong tao
callus, dat 31,28%.

Bang 5. Anh huéng ctia ham luong Cazein hydrolysat
(CH) toi ty 1é tao callus & SP

Cong thic Ham luong CH Ty 1é tao callus (%)
(mg/1)

B/C 0 9,10 |
1 500 17,27 |
2 1000 25,82 |
3 1500 31,28
4 2000 27,17

P - 0,039

Nhu vay, méi truomg phi hop cho tao callus 1a :
Moi truong khoang WP bé sung 4 mg/12,4D, 3,0
mg/1 BAP, 30 g/1 duong, 1500 mg/1 CH.

3. T4i sinh ciy béo tir callus

Callus thu duoc sau giai doan khéi tao da duoc
nhan lén trén méi truong nhan callus nham duy tri
dé sit dung cho cac thi nghiém tiép theo. Callus nhan
duoc lua chon cho tai sinh 1a dang callus tring nga,
x6p. Truoe khi dua vao cac méi trudmg tdi sinh,
callus duoc chuyén lén méi truong khong cé chat
KTST nhidm gidi phéng du lwong cac chat KTST tir
moéi truéng nhan con lai trong callus.

a. Anh hudng cia méi trrong  khodng tor hiéu
qua tdi sinh cdy ¢ SP

Dé xac dinh nén khoang thich hop cho giai doan
tai sinh cay & SP, da tién hanh thi nghiém trén 5 loai
méi truomg khoang khac nhau. Két qua duoc thu
duoc & bang 6.

Bang 6. Anh huéng ctia nén khodng toi ty 1& (%) tai

sinh & SP
Céng thic Nén khoang Ty lé tai sinh (%)
1 H/2 0
2 B5/2 0
3 MS/2 6,94
4 N6/2 7,64
5 WP/2 0
P <0,05 0,0018

Trén 5 loai moéi truong khoang duoc khao sat thi
moi truong khoing N6/2 thich hop hon ca cho giai
doan tai sinh & SPvdi ty lé tai sinh dat 7,64%. Méi
truong khoang MS/2 cho ty 1é tai sinh 6,49% thap hon
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so voi cong thie méi truomg khoang N6/2. Trén cac
méi truong khoang H/2, B5/2 va WP/2, khong thay
xuat hién canh béo tai sinh. Callus trén moi truong
H/2 bi chét ¢6 mau nau, con callus trén méi truong
khoang B5/2 va WP/2 ¢6 mau vang nhat, nhan lén it
va c¢6 mot vai dém xanh nhung khong xuat hién canh
béo, sau mét thoi gian.thi chét c6 mau nau.

b. Anh huéng cta kinetin dén hiéu qua tdi sinh
cdy o SP

Dé cai thien hiéu qua tai sinh canh béo tir callus,
moi truong khoang N6/2 bé sung kinetin & cac nong
d6 khac nhau duoc st dung. Két qua thi nghiém
duoc trinh bay & bang 7.

Bang 7. Anh huéng cta kinetin téi hiéu qua tai sinh

& SP

| Congthic | Kinetin (mg/) | TV I¢ téi sinh (%)
. D/C 0 7,64

1 05 11,81

2 1,0 19,44

3 1,5 15,35

4 2,0 9,03

P <0,05 P = 0,034

Két qua nghién ctru cho thay: Kinetin c6 vai tro
quan trong trong cai thién hiéu qua tai sinh canh tu
callus. Trén cac méi truomg bé sung kinetin, ty 1é tai
sinh cao hon han (lan luot 1a 11,81%, 19,44%, 15,35%
va 9,03% tuong tmg voi cac nong do kinetin 0,5, 1,0,
1,5, 2,0 mg/D) so v6i cong thic ddi chimg khong bé
sung kinetin (7,64%). Cong thitc méi trwong bé sung
1,0 mg/1 kinetin cho ty lé tai sinh cao nhat & SP. dat
19,44%. S6 canh tai sinh thu duoc tir 2 - 4 canh trén
moéi cum callus tai sinh. Ham luong kinetin 1,0 mg/1
duoc str dung cho cac thi nghiém tiép theo trong giai
doan taj sinh & béo tim SP

¢ Anh hudng cia ham luong sucroza téi hiéu
qud tai sinh &SP

Dé xéc dinh dnh hudéng cia ham luong sucroza
t6i khé nang tai sinh & béo tim SP. da bé tri 5 cong
thirc thi nghiém véi ham luong sucroza lan luot 1a: 0,
5, 10, 20 va 30 g/1. Két qua thi nghiém duoc trinh bay
o bang 8. .

Bang 8. Anh hudng clia sucroza t6i ty 1é (%) t4i sinh & SP

Cong thirc SuHcarr:ZL”‘?(;‘;‘l) Ty lé tai sinh (%)
D/C 0 0
1 5 19,44
2 10 23,61
3 20 15,97
4 30 11,75
P <0,05 0,0023

Két qui & bang 8 cho thdy: Sucroza c6 anh
huéng ro ret dén hieu qua tai sinh & SP. Trén cong
thic méi truong khong bé sung sucroza, khéng quan
sat thay canh beéo tai sinh, callus hoa c6 mau xanh
sau mot thoi gian thi chét c6 mau nau. Ty 1€ tai sinh
cay tang khi b6 sung sucroza vao méi truong tai sinh
va dat cao nhat la 23,61% khi b4 sung 10 g/1 sucroza.

Tir cac két qua da dat duoc, da st dung méi
truong khoang N6/2 b6 sung 1,0 mg/1 kinetin, 10 g/l
sucroza, 7 g/l aga (thach) lam méi truong tai sinh.

IV. KET LUAN VA DE NGHI

C6 thé xay dung duoc heé théng tai sinh trén doi
tuong béo tdm Spirodela polyrrhiza. Hieu qua tao
callus buéc dau dat 31,28% va hiéu qua tai sinh dat
23,61%. Bén canh canh béo tii sinh binh thuéng thi
van con cic canh béo tai sinh di dang, khong nhan
len dugc. Can tiép tuc nghién ctru téi uu cac yéu to
anh huéng dén qua trinh nuéi cdy nhim nang cao
hiéu qua cta hé théng tai sinh phuc vu cho cac
nghién ciru chuyén gien.
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Ca(oCl): 5%
2 phit

H/2 + 10 ¢/
sucroza, pH=6

Mau béo SP Béo vo trimg Nhéin nhanh

WP + 3 mg/l BAP + 4 mg/|
2,4-D + 30 g/l sucroza +
1,5 g/I CH

2 thang

Béo tdi sinh Tao callus

Hinh 3. So d6 hé thong tai sinh & béo tdm Spirodela polyrrhiza

RESEARCH ON REGENERATION SYSTEM IN SPIRODELA POLYRRHIZA
Phung Thi Thu Ha, Nguyen Thi Khanh Van,
Do Nang Vinh, Le Huy Ham

Summary

Spirodela polyrrhiza, a monocotyledon plant, belongs to Lemnaceae family. With capacity increase biomass
fast, easy to cultivate and distributed worldwide, representatives of this family have great potential to be
host plant for the production of biologically active substances. These studies have initially established a
regeneration system from Spirodela polyrrhiza fronds. A number of process as callus initiation, callus
multiplication, direct plant regeneration from callus have been investigated. Different factors such as
nutrient composition, concentration of auxins and cytokinins, other supplement substances have
significant influence on the efficiency of the regeneration system. Ratio of callus induction is 31.28% and
front regenerated ratio is approximately 23.61 percent. Further works need to be done to optimize the
efficiency of the regeneration system in this plant. .

Key words: Duckweed, Spirodela polyrrhiza, regeneration system, callus.
Ngudi phan bién: PGS. TS. Ngé Xuan Binh.
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